
QUOTIENT ANALYSIS - 
SUPPORTING INFORMATION



LAYOUT DESCRIPTION :
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BD: POSSIBLE.

6 8 573H = - 
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1 
 

 

CASE 1. 

 
THERE ARE NO VERTEX COLLISIONS BECAUSE THERE IS ONLY ONE 

VERTEX-LATTICE. 
 

CASE 2. 

  
COLLISION AB GEN. EQUATION: 5𝐻 = 𝑣 + 𝑣 + 𝑣 + 𝑣 + 𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝒗𝟏 = 𝟎𝟎𝟎. 

5𝐻 = 𝑣 + 𝑣 + 𝑣 + 𝑣  
𝐻 = 0 

[-1,-1,-1,-1] 

 
(bcu body centered cubic; 8/4/c1; sqc3) 

(1,0,0), (0,1,0), (0,0,1), (-1,-1,-1) 
v2  = (1,0,0)  
v3  = (0,1,0)  
v4  = (0,0,1)  
v5  = (-1,-1,-1) 
H=(0,0,0) 1neigh /1/ 
/2/-1/3/-1/4/-1/5/-1/ 
8-Circuit   
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CASE 3. 

  
COLLISION AB GEN. EQUATION: 3𝐻 = 𝑣 + 𝑣 + 𝑣  

   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝒗𝟐 = 𝟎𝟎𝟎. 
3𝐻 = 𝑣 + 𝑣  

𝐻 = 0 

[0,-1,-1,0] 
 
 

 
 

(pcu alpha-Po primitive cubic; 6/4/c1; 
sqc1) 

 

(0,1,0), (1,0,0), (-1,0,0), (0,0,1) 
v1  = (0,1,0)  
v3  = (1,0,0)  
v4  = (-1,0,0)  
v5  = (0,0,1) 

H=(0,0,0) 1neigh /2/ 
 

/3/-2/4/-2/ 
4-Circuit 

 
 
 

 
 
 
 
 
 
 
 
 
 
 

 

CASE 4 (BRIDGE). COLLAPSES TO 1. 
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CASE 5. 

 
COLLISION AB GEN. EQUATION: 3𝐻 = −𝑣 − 𝑣 − 𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝒗𝟑 = 𝟎𝟎𝟎. 

3𝐻 = −𝑣 − 𝑣  
𝐻 = 0 

[0,0,1,1] 
 
 
 

 
 

(pcu alpha-Po primitive cubic; 6/4/c1; 
sqc1) 

 
 

(0,1,0), (0,0,1), (-1,0,0), (1,0,0) 
v1  = (0,1,0)  
v2  = (0,0,1)  
v4  = (-1,0,0)  
v5  = (1,0,0) 
H=(0,0,0) 1neigh /-3/ 

 
/3/-4/3/-5/ 
4-Circuit 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

CASE 6 (BRIDGE). COLLAPSES TO 1. 
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CASE 7.  

 
COLLISION AB GEN. EQUATION: 4𝐻 = −𝑣 − 𝑣 − 𝑣 − 𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝒗𝟐 = 𝟎𝟎𝟎. 

4𝐻 = −𝑣 −𝑣 − 𝑣  
𝐻 = 0 

[0,1,1,1] 
 

 
(hex hexagonal primitive; 8/3/h4; sqc4) 

(1,0,0), (0,1,0), (0,0,1), (0,-1,-1) 
v1  = (1,0,0)  
v3  = (0,1,0)  
v4  = (0,0,1)  
v5  = (0,-1,-1) 
H=(0,0,0) 1neigh /-2/ 
/2/-3/2/-4/2/-5/ 
6-Circuit 

 

CASE 8. 

 
COLLISION AB GEN. EQUATION: 2𝐻 = 𝑣 + 𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝒗𝟑 = 𝟎𝟎𝟎. 

2𝐻 = 𝑣  
𝐻 = 0 

THEN 𝑣 = 0. THIS IMPLIES DOUBLE EDGE WITH NULL VOLTAGE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS. 
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CASE 9. 

 
COL. AB (AC) GEN. EQUATION: 12𝐻 = 4𝑣 + 4𝑣 + 2𝑣 + 2𝑣 − 2𝑣 − 2𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟏 = 𝒗𝟒 = 𝟎𝟎𝟎. 

12𝐻 = 4𝑣 + 2𝑣 − 2𝑣 − 2𝑣  
6𝐻 = 2𝑣 + 𝑣 − 𝑣 − 𝑣  

𝐻 = 0 
 
 

[2,-1,1,1] 
 
 

 
 

(-1,-1,-1), (0,-1,-1), (1,0,1), (1,1,0) 
v2  = (1,1,1)  
v3  = (0,-1,-1)  
v5  = (1,0,1)  
v6  = (1,1,0) 
H=(0,0,0) 1neigh /1/ 

/3/-5/-1/4/-6/-1/2/-1/2/-1/ 10-Circuit 

COLLISION BC GEN. EQUATION: 12𝐻 = −2𝑣 −2𝑣 + 4𝑣 + 4𝑣 + 2𝑣 + 2𝑣  

   𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗𝟒 = 𝟎𝟎𝟎. 
12𝐻 = −2𝑣 + 4𝑣 + 4𝑣 + 2𝑣  

6𝐻 = −𝑣 + 𝑣 + 2𝑣 + 2𝑣  
𝐻 =? 
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BC: POSSIBLE 

6𝐻 = −𝑣 + 𝑣 + 2𝑣 + 2𝑣  
 
 

−𝑎𝑣 + 𝑏𝑣 + 𝑐𝑣 + 𝑑𝑣 = 6𝐻 + 𝑣 − 𝑣 − 2𝑣 − 2𝑣  
 

(−𝑎 − 1)𝑣 + (𝑏 + 1)𝑣 + (𝑐 + 2)𝑣 + (𝑑 + 2)𝑣 = 6𝐻 
 
 
 

 
 
 
 
 
 

 

[-1,-1,-2,-2]  

 

(-1,-1,-1), (-1,-1,1), (0,1,-1), (1,0,1) 

v2  = (1,1,1)  
v3  = (-1,-1,1)  
v5  = (0,1,-1)  
v6  = (1,0,1) 
H  = (0,0,0) 2neigh /-1/4/ 
/-1/2/-1/4/-3/4/-6/-1/4/-6/-1/4/-5/ 
/-1/4/-5/  
16-Circuit 
 

[-1,-1,-2,4]  

 
(9_AB) 

(-1,-1,-1), (-1,-1,1), (-1,1,0), (-1,0,0) 

v2  = (1,1,1)  
v3  = (-1,-1,1)  
v5  = (-1,1,0)  
v6  = (-1,0,0) 
H  = (-1,0,0) 1neigh /6/  
/1/6/-5/6/-5/6/-4/2/6/-3/ 
10-Circuit 
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CASE 10a. 

 
COLLISION AB (AC) GEN. EQUATION: 7𝐻 = 4𝑣 + 3𝑣 − 𝑣 − 𝑣 − 𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟐 = 𝒗𝟑 = 𝟎𝟎𝟎. 

4𝐴 = 2𝐴 + 𝐵 + 𝐶 + 𝑣 − 𝑣 + 𝑣 + 𝑣  
4𝐴 = 2𝐴 + 𝐵 + 𝑣 + 𝑣  

4𝐴 −  2𝐴 = 𝐵  
2𝐵 + 2𝐻 = 𝐵  
𝐵 = −2𝐻 (1) 

 

 4𝐵 = 𝐴 + 3𝐶 − 𝑣 + 𝑣 + 𝑣 + 𝑣  
 4𝐵 =  𝐵 + 𝐻 + 𝑣 + 𝑣 + 𝑣  

 3𝐵 − 𝐻 = 𝑣 + 𝑣 + 𝑣  (2) 
 

(1) IN (2) :  7𝐻 = −𝑣 − 𝑣 − 𝑣  
𝐻 = 0 

 

[0,1,1,1]  
 
 

 
 

(hex hexagonal primitive; 8/3/h4; 
sqc4) 

(1,0,0), (0,1,0), (0,0,1), (0,-1,-1) 
v1  = (1,0,0)  
v4  = (0,1,0)  
v5  = (0,0,1)  
v6  = (0,-1,-1) 
H=(0,0,0) 1neigh /2/ 
/-4/-2/3/-5/-2/3/-6/-2/3/ 
9-Circuit 
 
(𝑨𝟎 = 𝑯 = 𝟎, THEN A,B,C COLLIDE TOGETHER) 
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COLLISION BC GEN. EQUATION: 7𝐻 = 2𝑣 + 2𝑣 + 2𝑣 − 𝑣 + 𝑣  
   𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗𝟑 = 𝟎𝟎𝟎. 

4𝐵 = 𝐴 + 3𝐶 − 𝑣 + 𝑣 + 𝑣 + 𝑣  
   4𝐵 = 3𝐶 + 𝑣 + 𝑣 + 𝑣  

   4𝐶 + 4𝐻 = 3𝐶 + 𝑣 + 𝑣 + 𝑣  
4𝐻 = −𝐶 + 𝑣 + 𝑣 + 𝑣  

8𝐻 = −2𝐶 + 2𝑣 + 2𝑣 + 2𝑣  (1) 
 

 

4𝐴 = 2𝐴 + 𝐵 + 𝐶 + 𝑣 − 𝑣 + 𝑣 + 𝑣  
0 =  𝐵 + 𝐶  

0 =  𝐶 + 𝐻 + 𝐶  
−2𝐶 = 𝐻 (2) 

 
(2) IN (1) :  8𝐻 = 𝐻 + 2𝑣 + 2𝑣 + 2𝑣  

7𝐻 = 2𝑣 + 2𝑣 + 2𝑣  
𝐻 = 0 

 (EQUIVALENT TO THE PREVIOUS CASE, AS 𝟎 , THEN A,B,C 
COLLIDE TOGETHER) 

CASE 10b. 

 
COLLISION AB GEN. EQUATION: 7𝐻 = 4𝑣 + 3𝑣 − 𝑣 − 𝑣 − 𝑣  
   𝑩𝟎 − 𝑨𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟐 = 𝒗𝟓 = 𝟎𝟎𝟎. 

7𝐻 = 3𝑣 − 𝑣 − 𝑣  
𝐻 = 0 

THEN 𝑣 = 0 AND 𝑣 = −𝑣 , THERE WOULD BE ONLY TWO INDEPENDENT VOLTAGES, IMPOSSIBLE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AB. 

COLLISION AC GEN. EQUATION: 7𝐻 = 3𝑣 + 4𝑣 + 𝑣 + 𝑣 + 𝑣  
   𝑪𝟎 − 𝑨𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗𝟓 = 𝟎𝟎𝟎. 

7𝐻 = 4𝑣 + 𝑣 + 𝑣  
𝐻 = 0 

THEN 𝑣 = 0 AND 𝑣 = −𝑣 , THERE WOULD BE ONLY TWO INDEPENDENT VOLTAGES, IMPOSSIBLE. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AC. 
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COLLISION BC GEN. EQUATION: 7𝐻 = 2𝑣 + 2𝑣 + 2𝑣 − 𝑣 + 𝑣  
   𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗𝟓 = 𝟎𝟎𝟎. 

7𝐻 = 2𝑣 + 2𝑣 + 𝑣  
𝐻 = 0 

THEN 𝑣 = 0 AND 𝑣 = −𝑣 , THERE WOULD BE ONLY TWO INDEPENDENT VOLTAGES, IMPOSSIBLE. 
IMPOSSIBLE, THERE ARE NO COLLISIONS BC. 

 

CASE 11. 

 

COLLISION AB (AC) GEN. EQUATION: 3𝐻 = 𝑣 + 2𝑣 − 𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟒 = 𝒗𝟓 = 𝟎𝟎𝟎. 

   4𝐴 = 2𝐴 + 𝐵 + 𝐶 + 𝑣 + 𝑣  
   2𝐴 = 𝐵  

   2𝐵 + 2𝐻 = 𝐵  
   𝐵 = −2𝐻 (1) 

   4𝐵 = 2𝐵 + 𝐴 + 𝐶 − 𝑣 + 𝑣  
   2𝐵 = 𝐵 +𝐻 + 𝑣  , SUBST. (1) 

−3𝐻 = 𝑣  
𝐻 = 0 

[0,0,0,1] 
 

 
(pcu alpha-Po primitive cubic; 

6/4/c1; sqc1) 

(1,0,0), (0,1,0), (0,0,1), (0,0,0) 
v1  = (1,0,0)  
v2  = (0,1,0)  
v3  = (0,0,1)  
v6  = (0,0,0) 
H=(0,0,0) 1neigh /4/ 
/4/6/-5/ 
3-Circuit 
 (A, B, C COLLIDE TOGETHER, AS 𝑨𝟎 = 𝑯 = 𝟎) 
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COLLISION BC GEN. EQUATION: 3𝐻 = −𝑣 + 2𝑣 + 𝑣  

   𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟒 = 𝒗𝟓 = 𝟎𝟎𝟎. 

   4𝐴 = 2𝐴 + 𝐵 + 𝐶 + 𝑣 + 𝑣  
0 = 𝐶 + 𝐻 + 𝐶  

   2𝐶 = −𝐻 
   2𝐶 = −𝐻 (1) 

 

   4𝐵 = 2𝐵 + 𝐴 + 𝐶 − 𝑣 + 𝑣  
   2𝐵 = 𝐶 + 𝑣  

   2𝐶 + 2𝐻 = 𝐶 + 𝑣   
   𝐶 + 2𝐻 = 𝑣   

   2𝐶 + 4𝐻 = 2𝑣  , SUBST. (1) 
3𝐻 = 2𝑣  

𝐻 = 0 

(EQUIVALENT TO THE PREVIOUS, AS 𝟎 , THEN A, B, C 
COLLIDE TOGETHER) 

 

CASE 12. 

 
COLLISION AB (BC) GEN. EQUATION: 4𝐻 = 2𝑣 + 2𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟐 = 𝒗𝟒 = 𝟎𝟎𝟎. 

4𝐻 = 2𝑣  
2𝐻 = 𝑣  

𝐻 = 0 
IMPOSSIBLE. IF 𝑣 = 0  THEN THE GRAPH HAS A DOUBLE EDGE WITH NULL VOLTAGE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AB (BC). 
COLLISION AC GEN. EQUATION: 4𝐻 = 2𝑣 + 2𝑣 + 2𝑣 + 2𝑣  
   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗𝟒 = 𝟎𝟎𝟎. 

2𝐻 = 𝑣 + 𝑣  
𝐻 =? 
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AC: POSSIBLE 

2𝐻 = 𝑣 + 𝑣  / 𝐻 =? 
 
 
 

𝑎𝑣 + 𝑏𝑣 + 𝑐𝑣 + 𝑑𝑣 = 2𝐻 − 𝑣 − 𝑣  
 

𝑎𝑣 + (𝑏 + 1)𝑣 + (𝑐 + 1)𝑣 + 𝑑𝑣 = 2𝐻 
 
 
 

 
 

 

[0,-1,-1,0]  
 

 

(0,1,0), (1,0,0), (-1,0,0), (0,0,1) 
v1  = (0,1,0)  
v3  = (1,0,0)  
v5  = (-1,0,0)  
v6  = (0,0,1) 
H = (0,0,0) 2neigh /2/4/ 
/-3/2/4/-5/ 
4-Circuit 

[-2,-1,-1,0]   

 
(sqc21) 

(0,1,0), (-1,-1,0), (1,-1,0), (0,0,1) 
v1  = (0,1,0)  
v3  = (-1,-1,0)  
v5  = (1,-1,0)  
v6  = (0,0,1) 
H = (0,-1,0) 3neigh /-1/2/4/ 
/-1/-1/2/4/-5/-3/ 
6-Circuit 

[-2,-3,-1,-2]   
 

 

(1,0,1), (0,1,-1), (0,-1,-1), (-1,-1,1) 
v1  = (1,0,1)  
v3  = (0,1,-1)  
v5  = (0,-1,-1)  
v6  = (-1,-1,1) 
H = (0,0,-1) 6neigh /-1/2/-3/2/4/-6/ 
/-1/-1/2/4/-6/-6/-5/-3/2/-3/2/-3/ 
12-Circuit 
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[-4,-1,-1,-2]   
 

 

(1,0,0), (-1,-1,-1), (-1,-1,1), (-1,1,0) 
v1  = (1,0,0)  
v3  = (-1,-1,-1)  
v5  = (-1,-1,1)  
v6  = (-1,1,0) 
H = (-1,-1,0) 5neigh /-1/-1/2/4/-6/ 
/-1/-1/-1/-1/2/4/-6/-6/-5/-3/ 
10-Circuit 

[-2,-1,-1,-2]   
 
 

 
(gsp2; tcj-4,8-Cmmm) 

(0,-1,0), (1,1,-1), (-1,1,-1), (0,0,1) 
v1  = (0,-1,0)  
v3  = (1,1,-1)  
v5  = (-1,1,-1)  
v6  = (0,0,1) 
H = (0,1,-1) 4neigh /-1/2/4/-6/ 
/-1/-1/2/4/-6/-6/-5/-3/ 
8-Circuit 
 

[-4,-3,-1,-2]  
 
 

 
 

(-1,0,1),  (1,-1,-1), (1,1,1), (0,1,-1) 
v1  = (-1,0,1) 
v3  = (1,-1,-1) 
v5  = (1,1,1) 
v6  =  (0,1,-1) 
H = (1,0,0) 7neigh /-1/-1/2/-3/2/4/-6/ 
/-1/-1/-1/-1/2/4/-6/-6/-5/-3/2/-3/2/-3/ 
14-Circuit 
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CASE 13. 

 
COLLISION AB (BC) GEN. EQUATION: 9𝐻 = 3𝑣 + 3𝑣 + 3𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟐 = 𝒗𝟓 = 𝟎𝟎𝟎. 

9𝐻 = 3𝑣 + 3𝑣  
3𝐻 = 𝑣 + 𝑣  

𝐻 = 0 

[1,-1,0,0] 
 
 

 
 
 

(hms 3,5-conn) 
 

 (-1,0,0), (-1,0,0), (0,-1,0), (0,0,1) 
v1  = (1,0,0)  
v3  = (-1,0,0)  
v4  = (0,1,0)  
v6  = (0,0,1) 
H=(0,0,0) 1neigh /2/ 
/1/-2/3/-2/ 
4-Circuit 
 
 
 
 
 
 

COLLISION AC GEN. EQUATION: 9𝐻 = 3𝑣 + 3𝑣 + 3𝑣 + 3𝑣 + 3𝑣 + 3𝑣  
   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗𝟓 = 𝟎𝟎𝟎. 

3𝐻 = 𝑣 + 𝑣 + 𝑣 + 𝑣   
𝐻 =? 
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AC: POSSIBLE 

3𝐻 = 𝑣 + 𝑣 + 𝑣 + 𝑣  / 𝐻 =? 
 

−𝑎𝑣 + 𝑏𝑣 − 𝑐𝑣 + 𝑑𝑣 = 3𝐻 − 𝑣 − 𝑣 − 𝑣 − 𝑣  
 

(−𝑎 + 1)𝑣 + (𝑏 + 1)𝑣 + (−𝑐 + 1)𝑣 + (𝑑 + 1)𝑣 = 3𝐻 

[-2,-1,1,-4] 

 

(1,-1,0), (1,1,-1), (-1,-1,-1), (-1,0,0) 
v1  = (-1,1,0)  
v3  = (1,1,-1)  
v4  = (1,1,1)  
v6  = (-1,0,0) 
H  = (0,1,0) 4neigh /1/5/-6/5/ 
/-2/1/-3/1/5/-4/5/-6/5/-6/5/-6/5/-6/ 
14-Circuit 

[-2,-4,1,-1] 

 
(hxg-d /P n -3 m->P b c n (-a+b,2c,a+b; 

1/2,0,0);Bond sets: 2,3,5,6,8:hxg-d) 

(1,-1,0), (-1,0,0), (-1,-1,1), (1,1,1) 

v1  = (-1,1,0)  
v3  = (-1,0,0)  
v4  = (1,1,-1)  
v6  = (1,1,1) 
H  = (0,1,0) 4neigh /2/-3/1/5/ 

/-3/2/-3/2/-3/1/-3/1/5/-4/5/-6/ 
12-Circuit 

[-2,-1,-2,-1] 

 
(sqp; 5/4/t6; sqc13) 

(0,1,0), (-1,-1,1), (0,0,-1), (1,-1,1) 
v1  = (0,-1,0)  
v3  = (-1,-1,1)  
v4  = (0,0,1)  
v6  = (1,-1,1) 
H  = (0,-1,1) 2neigh /1/4/ 
/-2/1/-3/1/4/-5/4/-6/ 
8-Circuit 
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CASE 14a. 

 
COLLISION AB (AC) GEN. EQUATION: 8𝐻 = 3𝑣 + 3𝑣 + 𝑣 + 𝑣 − 2𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟐 = 𝒗𝟓 = 𝟎𝟎𝟎. 

8𝐻 = 3𝑣 + 𝑣 − 2𝑣  
𝐻 = 0 

THEN 3𝑣 = −𝑣 + 2𝑣  AND IN EACH COORDINATE: 
𝑣 = 1 IMPLIES 𝑣 = −1 AND 𝑣 = 1 
𝑣 = 0 IMPLIES 𝑣 = 0 AND 𝑣 = 0 

𝑣 = −1 IMPLIES 𝑣 = 1 AND 𝑣 = −1 
THUS 𝑣 = −𝑣 = 𝑣  . IMPOSSIBLE FOR A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AB (AC). 
COLLISION BC GEN. EQUATION: 8𝐻 = −2𝑣 − 2𝑣 + 2𝑣 + 2𝑣 + 4𝑣  
   𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗𝟓 = 𝟎𝟎𝟎. 

4𝐻 = −𝑣 + 2𝑣 + 𝑣  
𝐻 =? 

 

 

 
BC: POSSIBLE 

4𝐻 = −𝑣 + 2𝑣 + 𝑣  /  𝐻 =? 
 

𝑎𝑣 − 𝑏𝑣 + 𝑐𝑣 + 𝑑𝑣 = 4𝐻 + 𝑣 − 2𝑣 − 𝑣  
 

𝑎𝑣 + (−𝑏 − 1)𝑣 + (𝑐 + 1)𝑣 + (𝑑 + 2)𝑣 = 4𝐻 
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[-4,-1,-1,-2]   
 
 

 
 

(-1,0,0), (1,1,1), (1,1,-1), (1,-1,0) 
v1  = (-1,0,0)  
v3  = (-1,-1,-1)  
v4  = (1,1,-1)  
v6  = (1,-1,0)  
H = (1,0,0) 3neigh /-2/-1/5/ 
/-1/-1/-1/-1/3/-2/5/-6/-2/5/-6/-2/5/-4/ 
14-Circuit 

[-4,-1,-1,2]  
 
 

 
 

(msw; sqc26) 
 

(-1,0,0), (1,1,1), (1,1,-1), (-1,1,0) 
v1  = (-1,0,0)  
v3  = (-1,-1,-1)  
v4  = (1,1,-1)  
v6  = (-1,1,0) 
H = (0,1,0) 4neigh /6/-5/-1/5/ 
/-1/-1/-1/-1/3/6/-4/2/6/-5/ 
10-Circuit 

[-4,3,-1,2] 
 

 
 

 
 

(1,0,-1), (1,-1,-1), (-1,-1,-1), (0,1,-1) 
v1  = (1,0,-1) 
v3  = (-1,1,1)  
v4  = (-1,-1,-1) 
v6  = (0,1,-1)  
H = (0,0,-1) 4neigh /-3/-1/2/6/ 
/-1/-1/-1/-1/2/6/-5/2/6/-4/2/-3/ 
/2/-3/2/-3/  16-Circuit 

[0,-1,-1,-2]  
 

 

 

(0,0,1), (1,-1,0), (-1,-1,0), (0,1,0) 
v1  = (0,0,1) 
v3  = (-1,1,0)  
v4  = (-1,-1,0) 
v6  = (0,1,0) 
H = (0,0,0) 2neigh /-2/5/ 
/5/-4/5/-6/-2/5/-6/-2/3/-2/ 
10-Circuit 
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[0,-1,-1,2] 
 

 

 
 

(fsc; sqc11) 

(0,0,1), (1,-1,0), (-1,-1,0), (0,-1,0) 
v1  = (0,0,1) 
v3  = (-1,1,0)  
v4  = (-1,-1,0) 
v6  = (0,-1,0) 
H = (0,-1,0) 1neigh /6/ 
/2/6/-5/3/6/-4/ 
6-Circuit 

CASE 14b.  

 
 

COLLISION AB GEN. EQUATION: 8𝐻 = 3𝑣 + 3𝑣 + 𝑣 + 𝑣 − 2𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟐 = 𝒗𝟔 = 𝟎𝟎𝟎. 

8𝐻 = 3𝑣 + 𝑣 + 𝑣  
𝐻 = 0 

THEN 𝑣 = 0  
IMPOSSIBLE, THE GRAPH HAS A DOUBLE EDGE WITH NULL VOLTAGE. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS AB. 
COLLISION AC GEN. EQUATION: 8𝐻 = 𝑣 + 𝑣 + 3𝑣 + 3𝑣 + 2𝑣  
   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗𝟔 = 𝟎𝟎𝟎. 

8𝐻 = 𝑣 + 3𝑣 + 3𝑣  
𝐻 = 0 

THEN 𝑣 = 0  
IMPOSSIBLE, THE GRAPH HAS A DOUBLE EDGE WITH NULL VOLTAGE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AC. 
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COLLISION BC GEN. EQUATION: 8𝐻 = −2𝑣 − 2𝑣 + 2𝑣 + 2𝑣 + 4𝑣  
   𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗𝟔 = 𝟎𝟎𝟎. 

8𝐻 = −2𝑣 + 2𝑣 + 2𝑣  
4𝐻 = −𝑣 + 𝑣 + 𝑣  

𝐻 = 0 
 
 

[0,-1,1,1] 
 

 
 

 
 
 

(fsc; sqc11) 

(1,0,0), (0,-1,-1), (0,-1,0), (0,0,-1) 
v1  = (1,0,0) 
v3  = (0,1,1)  
v4  = (0,1,0) 
v5  = (0,0,1) 
H=(0,0,0) 1neigh /6/ 

/-3/4/-6/-2/5/-6/ 
6-Circuit 
 
 
 
 
 
 

 

CASE 15 (BRIDGE). COLLAPSES TO 5. 
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CASE 16a. 

 
COLLISION AB (AC) GEN. EQUATION: 5𝐻 = 3𝑣 + 2𝑣 − 𝑣 − 𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟑 = 𝒗𝟒 = 𝟎𝟎𝟎. 

6𝐴 =  4𝐴 + 𝐵 + 𝐶 + 𝑣 + 𝑣  
2𝐴 = 𝐵  

2𝐵 + 2𝐻 = 𝐵  
𝐵 = −2𝐻  (1) 

 
 

   3𝐵 = 𝐴 + 2𝐶 − 𝑣 + 𝑣 + 𝑣  
   3𝐵 = 𝐴 + 𝑣 + 𝑣  

   3𝐵 = 𝐵 + 𝐻 + 𝑣 + 𝑣  
   2𝐵 = 𝐻 + 𝑣 + 𝑣  (2) 

 
(1) IN (2) :  5𝐻 = −𝑣 − 𝑣  

𝐻 = 0 

[0,0,1,1] 
 
 
 
 

 
 

(pcu alpha-Po primitive cubic; 6/4/c1; 
sqc1) 

 (1,0,0), (0,1,0), (0,0,1), (0,0,-1) 
v1  = (1,0,0)  
v2  = (0,1,0)  
v5  = (0,0,1)  
v6  = (0,0,-1) 
H=(0,0,0) 1neigh /3/ 
/-5/-3/4/-6/-3/4/ 
6-Circuit  
 

(AS 𝑩𝟎 = 𝑯 = 𝟎, THEN A, B AND C COLLIDE 
TOGETHER) 
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COLLISION BC GEN. EQUATION: 5𝐻 = 2𝑣 + 2𝑣 − 𝑣 + 𝑣  
   𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟑 = 𝒗𝟒 = 𝟎𝟎𝟎. 

6𝐴 =  4𝐴 + 𝐵 + 𝐶 + 𝑣 + 𝑣  
0 = 0 + 𝐵 + 𝐶 + 0 + 0 

𝐵 = −𝐶  
2𝐶 + 𝐻 = 0  (1) 

 

   3𝐵 = 𝐴 + 2𝐶 − 𝑣 + 𝑣 + 𝑣  
   3𝐵 = 2𝐶 + 𝑣 + 𝑣  

   3𝐶 + 3𝐻 = 2𝐶 + 𝑣 + 𝑣  
𝐶 + 3𝐻 = 𝑣 + 𝑣   

2𝐶 + 6𝐻 = 2𝑣 + 2𝑣  (2) 
 

(2)-(1) :  5𝐻 = 2𝑣 + 2𝑣  
𝐻 = 0 

(EQUIVALENT TO THE PREVIOUS, AS 𝟎 , THEN A, B, C 
COLLIDE TOGETHER) 

CASE 16b. 

 
COLLISION AB GEN. EQUATION: 5𝐻 = 3𝑣 + 2𝑣 − 𝑣 − 𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟑 = 𝒗𝟓 = 𝟎𝟎𝟎. 

5𝐻 = 2𝑣 − 𝑣  
𝐻 = 0 

AND THEN  𝑣 = 𝑣 = 0, IMPOSSIBLE. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AB. 
COLLISION AC GEN. EQUATION: 5𝐻 = 2𝑣 + 3𝑣 + 𝑣 + 𝑣  
   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟑 = 𝒗𝟓 = 𝟎𝟎𝟎. 

5𝐻 = 3𝑣 + 𝑣  
𝐻 = 0 

AND THEN  𝑣 = 𝑣 = 0, IMPOSSIBLE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AC. 
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COLLISION BC GEN. EQUATION: 5𝐻 = 2𝑣 + 2𝑣 − 𝑣 + 𝑣  
   𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟑 = 𝒗𝟓 = 𝟎𝟎𝟎. 

5𝐻 = 2𝑣 + 𝑣  
𝐻 = 0 

AND THEN 𝑣 = 𝑣 = 0, IMPOSSIBLE. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BC. 
 

CASE 17 (BRIDGE). COLLAPSES TO 1. 

 

CASE 18 (BRIDGE). COLLAPSES TO 8. 

 

CASE 19. 
 
 

 
 
 

COLLISION AB GEN. EQUATION: 6𝐻 = 3𝑣 + 3𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟐 = 𝒗𝟓 = 𝟎𝟎𝟎. 

2𝐻 = 𝑣  
𝐻 = 0 

IMPOSSIBLE, THE GRAPH HAS A DOUBLE EDGE WITH NULL VOLTAGE. 
 
 
 
 
 
 
 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AB. 
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COLLISION BC GEN. EQUATION: 6𝐻 = 2𝑣 + 2𝑣 + 2𝑣  
   𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗𝟓 = 𝟎𝟎𝟎. 

3𝐻 = 𝑣 + 𝑣  
𝐻 = 0 

[0,0,1,-1] 
 
 
 

 
 

(cds CdSO4; 4/6/t4; sqc5) 

 (1,0,0), (0,1,0), (0,0,1), (0,0,1) 
v1  = (1,0,0)  
v3  = (0,1,0)  
v4  = (0,0,-1)  
v6  = (0,0,1) 
H=(0,0,0) 1neigh /5/ 
 
/4/-5/6/-5/ 
4-Circuit 
 
 
 
 

COLLISION AC GEN. EQUATION: 6𝐻 = 3𝑣 + 3𝑣 + 2𝑣 + 2𝑣 + 2𝑣  
   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗𝟓 = 𝟎𝟎𝟎. 

6𝐻 = 3𝑣 + 2𝑣 + 2𝑣  
𝐻 = 0 

3𝑣 = −2𝑣 − 2𝑣  
IN THIS CASE, 3𝑣  NOT NULL MUST HAVE AN EVEN COORDINATE, IMPOSSIBLE. THEN 𝑣 = 0, ALSO 

IMPOSSIBLE, NULL DOUBLE EDGE. 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS AC. 
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CASE 20a. 

 
COLLISION AB GEN. EQUATION: 11𝐻 = 3𝑣 + 3𝑣 + 3𝑣 +𝑣 +𝑣 − 2𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟐 = 𝒗𝟒 = 𝟎𝟎𝟎. 

11𝐻 = 3𝑣 + 3𝑣 + 𝑣 −2𝑣  
𝐻 = 0 

IN THIS CASE 3(𝑣 + 𝑣 ) = 2𝑣 − 𝑣  AND THEN, IN EACH COORDINATE: 
𝑣 + 𝑣 = 1 →  𝑣 = 1 AND 𝑣 = −1.   
𝑣 + 𝑣 = 0 →  𝑣 = 0 AND 𝑣 = 0.   

𝑣 + 𝑣 = −1 →  𝑣 = −1 AND 𝑣 = 1. 
THEN 𝑣 + 𝑣 = 𝑣 = −𝑣 .  THE NET WOULD NOT BE 3-PERIODIC, IMPOSSIBLE. 

 
 
 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS AB. 
COLLISION AC GEN. EQUATION: 11𝐻 = 𝑣 + 𝑣 + 𝑣 +4𝑣 +4𝑣 + 3𝑣  
   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗𝟒 = 𝟎𝟎𝟎. 

11𝐻 = 𝑣 + 𝑣 + 4𝑣 + 3𝑣  
𝐻 = 0 

BUT IN THIS CASE 𝑣 + 𝑣 = −3𝑣 − 4𝑣  AND THEN, IN EACH COORDINATE: 
𝑣 + 𝑣 = 1 →  𝑣 = 1 AND 𝑣 = −1.   
𝑣 + 𝑣 = 0 →  𝑣 = 0 AND 𝑣 = 0.   

𝑣 + 𝑣 = −1 →  𝑣 = −1 AND 𝑣 = 1. 
THEN 𝑣 + 𝑣 = 𝑣 = −𝑣 .  THE NET WOULD NOT BE 3-PERIODIC, IMPOSSIBLE. 

 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AC. 
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COLLISION BC GEN. EQUATION: 11𝐻 = −2𝑣 − 2𝑣 − 2𝑣 +3𝑣 +3𝑣 + 5𝑣  
   𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗𝟒 = 𝟎𝟎𝟎. 

11𝐻 = −2𝑣 − 2𝑣 + 5𝑣 + 3𝑣  
THAT IS IMPOSSIBLE TO REACH 11 WITH THESE COEFFICIENTS.  

𝐻 = 0 
IN THIS CASE 2(𝑣 + 𝑣 ) = 5𝑣 + 3𝑣  AND THEN, IN EACH COORDINTE: 

𝑣 + 𝑣 = 1 →  𝑣 = 1 AND 𝑣 = −1.   
𝑣 + 𝑣 = 0 →  𝑣 = 0 AND 𝑣 = 0.   

𝑣 + 𝑣 = −1 →  𝑣 = −1 AND 𝑣 = 1. 
THEN 𝑣 + 𝑣 = 𝑣 = −𝑣 .  THE NET WOULD NOT BE 3-PERIODIC, IMPOSSIBLE. 

 
 

 IMPOSSIBLE, THERE ARE NO COLLISIONS BC. 

CASE 20b. 

 
COLLISION AB GEN. EQUATION: 11𝐻 = 3𝑣 + 3𝑣 + 3𝑣 +𝑣 +𝑣 − 2𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟐 = 𝒗𝟔 = 𝟎𝟎𝟎. 

11𝐻 = 3𝑣 + 3𝑣 +𝑣 +𝑣  
𝐻 = 0 

IN THIS CASE 3(𝑣 + 𝑣 ) = −𝑣 − 𝑣  , THEN 𝑣 + 𝑣 = 0 AND 𝑣 + 𝑣 = 0. 
THE NET WOULD NOT BE 3-PERIODIC, IMPOSSIBLE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AB. 
COLLISION AC GEN. EQUATION: 11𝐻 = 𝑣 + 𝑣 + 𝑣 +4𝑣 +4𝑣 + 3𝑣  
   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗𝟔 = 𝟎𝟎𝟎. 

11𝐻 = 𝑣 + 𝑣 + 4𝑣 + 4𝑣  
𝐻 = 0 

IN THIS CASE 4(𝑣 + 𝑣 ) = −𝑣 − 𝑣  , THEN 𝑣 + 𝑣 = 0 AND 𝑣 + 𝑣 = 0. 
THE NET WOULD NOT BE 3-PERIODIC, IMPOSSIBLE. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS AC. 
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COLLISION BC GEN. EQUATION: 11𝐻 = −2𝑣 − 2𝑣 − 2𝑣 +3𝑣 +3𝑣 + 5𝑣  
   𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗𝟔 = 𝟎𝟎𝟎. 

11𝐻 = −2𝑣 − 2𝑣 + 3𝑣 + 3𝑣  
𝐻 = 0 

IN THIS CASE 3(𝑣 + 𝑣 ) = 2(𝑣 + 𝑣 ) , THEN 𝑣 + 𝑣 = 0 AND 𝑣 + 𝑣 = 0. 
THE NET WOULD NOT BE 3-PERIODIC, IMPOSSIBLE. 

 
 

 IMPOSSIBLE, THERE ARE NO COLLISIONS BC. 

CASE 20c. 

 
COLLISION AB GEN. EQUATION: 11𝐻 = 3𝑣 + 3𝑣 + 3𝑣 +𝑣 +𝑣 − 2𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟒 = 𝒗𝟔 = 𝟎𝟎𝟎. 

11𝐻 = 3𝑣 + 3𝑣 + 3𝑣 +𝑣  
𝐻 = 0 

IN THIS CASE 3(𝑣 + 𝑣 + 𝑣 ) = −𝑣  , THEN 𝑣 + 𝑣 + 𝑣 = 0 AND 𝑣 = 0. 
THE NET WOULD NOT BE 3-PERIODIC, IMPOSSIBLE. 

 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AB. 
COLLISION AC GEN. EQUATION: 11𝐻 = 𝑣 + 𝑣 + 𝑣 +4𝑣 +4𝑣 + 3𝑣  
   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟒 = 𝒗𝟔 = 𝟎𝟎𝟎. 

11𝐻 = 𝑣 + 𝑣 + 𝑣 + 4𝑣  
𝐻 = 0 

IN THIS CASE 𝑣 + 𝑣 + 𝑣 = −4𝑣  , THEN 𝑣 + 𝑣 + 𝑣 = 0 AND 𝑣 = 0. 
THE NET WOULD NOT BE 3-PERIODIC, IMPOSSIBLE. 

 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AC. 
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COLLISION BC GEN. EQUATION: 11𝐻 = −2𝑣 − 2𝑣 − 2𝑣 +3𝑣 +3𝑣 + 5𝑣  
   𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟒 = 𝒗𝟔 = 𝟎𝟎𝟎. 

11𝐻 = −2𝑣 − 2𝑣 − 2𝑣 + 3𝑣  
𝐻 = 0 

IN THIS CASE 2(𝑣 + 𝑣 + 𝑣 ) = 3𝑣  AND THEN 𝑣 + 𝑣 + 𝑣 = 0 AND 𝑣 = 0. 
THE NET WOULD NOT BE 3-PERIODIC, IMPOSSIBLE. 

 

 IMPOSSIBLE, THERE ARE NO COLLISIONS BC. 
 

CASE 21a. 

 
COLLISION AB GEN. EQUATION: 5𝐻 = 2𝑣 + 2𝑣  +𝑣 − 𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟏 = 𝒗𝟑 = 𝟎𝟎𝟎. 

5𝐻 = 2𝑣 − 𝑣   
𝐻 = 0 

BUT 𝐻 = 0 IMPLIES 2𝑣 = 𝑣 .  THEN 𝑣 = 𝑣 = 0. 
HOWEVER, 𝑣 = 0 IS IMPOSSIBLE, NULL DOUBLE EDGE. 

 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AB. 
COLLISION AC  GEN. EQUATION: 5𝐻 = 𝑣 + 𝑣  +3𝑣 + 2𝑣  
   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗𝟑 = 𝟎𝟎𝟎. 

5𝐻 = 𝑣 + 2𝑣   
𝐻 = 0 

BUT 𝐻 = 0 IMPLIES 2𝑣 = −𝑣 . THEN 𝑣 = 𝑣 = 0. 
HOWEVER, 𝑣 = 0 IS IMPOSSIBLE, NULL DOUBLE EDGE. 

 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AC. 
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COLLISION BC GEN. EQUATION: 5𝐻 = −𝑣 − 𝑣  +2𝑣 + 3𝑣  
   𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗𝟑 = 𝟎𝟎𝟎. 

 5𝐻 = −𝑣 + 3𝑣  
𝐻 = 0 

MAS 𝐻 = 0 IMPLIES 3𝑣 = 𝑣 . THEN 𝑣 = 𝑣 = 0. 
HOWEVER, 𝑣 = 0 IS IMPOSSIBLE, NULL DOUBLE EDGE. 

 

 IMPOSSIBLE, THERE ARE NO COLLISIONS BC.  

CASE 21b. 

 
COLLISION AB GEN. EQUATION: 5𝐻 = 2𝑣 + 2𝑣  +𝑣 − 𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟑 = 𝒗𝟒 = 𝟎𝟎𝟎. 

5𝐻 = 2𝑣 + 2𝑣   
𝐻 = 0 

[1,1,0,0] 
 
 
 

 
 

(pcu alpha-Po primitive cubic; 6/4/c1; sqc1) 

(1,0,0), (-1,0,0), (0,1,0), (0,0,1) 
v1  = (1,0,0)  
v2  = (-1,0,0)  
v5  = (0,1,0)  
v6  = (0,0,1) 
 
H=(0,0,0) 2neigh /3/-4/ 
 

/1/4/-3/2/4/-3/ 
6-Circuit 
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COLLISION AC GEN. EQUATION: 5𝐻 = 𝑣 + 𝑣  +3𝑣 + 2𝑣  
   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟑 = 𝒗𝟒 = 𝟎𝟎𝟎. 

5𝐻 = 𝑣 + 𝑣   
𝐻 = 0 

 

[1,1,0,0] 
 
 
 
 

 
(hxg-d-5-C2/c) 

(NEW COLLISION) 
 

 (1,0,0), (-1,0,0), (0,1,0), (0,0,1) 
v1  = (1,0,0)  
v2  = (-1,0,0)  
v5  = (0,1,0)  
v6  = (0,0,1) 
H=(0,0,0) 1neigh /3/ 

/1/4/-3/2/4/-3/ 
6-Circuit 
 
 
 

COLLISION BC GEN. EQUATION: 5𝐻 = −𝑣 − 𝑣  +2𝑣 + 3𝑣  
   𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟑 = 𝒗𝟒 = 𝟎𝟎𝟎. 

 5𝐻 = −𝑣 − 𝑣  
𝐻 = 0 

[1,1,0,0] 
 
 
 
 

 
(3,7T59) 

(NEW COLLISION) 
 

(1,0,0), (-1,0,0), (0,1,0), (0,0,1) 
v1  = (1,0,0)  
v2  = (-1,0,0)  
v5  = (0,1,0)  
v6  = (0,0,1) 
H=(0,0,0) 1neigh /4/ 
 
/1/4/-3/2/4/-3/ 
6-Circuit 
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CASE 21c. 

 
COLLISION AB GEN. EQUATION: 5𝐻 = 2𝑣 + 2𝑣  +𝑣 − 𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟏 = 𝒗𝟒 = 𝟎𝟎𝟎. 

5𝐻 = 2𝑣 + 𝑣   
𝐻 = 0 

BUT 𝐻 = 0 IMPLIES 2𝑣 = −𝑣 . THEN 𝑣 = 𝑣 = 0. 
HOWEVER, 𝑣 = 0 IS IMPOSSIBLE, NULL DOUBLE EDGE. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS AB. 
COLLISION AC GEN. EQUATION: 5𝐻 = 𝑣 + 𝑣  +3𝑣 + 2𝑣  
   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗𝟒 = 𝟎𝟎𝟎. 

5𝐻 = 𝑣 + 3𝑣  
𝐻 = 0 

BUT 𝐻 = 0 IMPLIES 3𝑣 = −𝑣 . THEN 𝑣 = 𝑣 = 0. 
HOWEVER, 𝑣 = 0 IS IMPOSSIBLE, NULL DOUBLE EDGE. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS AC. 
COLLISION BC GEN. EQUATION: 5𝐻 = −𝑣 − 𝑣  +2𝑣 + 3𝑣  
   𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗𝟒 = 𝟎𝟎𝟎. 

 5𝐻 = −𝑣 + 2𝑣  
𝐻 = 0 

BUT 𝐻 = 0 IMPLIES 2𝑣 = 𝑣 . THEN 𝑣 = 𝑣 = 0. 
HOWEVER, 𝑣 = 0 IS IMPOSSIBLE, NULL DOUBLE EDGE. 

 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BC. 
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CASE 22a. 

 
COLLISION AB GEN. EQUATION:  8𝐻 = 4𝑣 + 2𝑣 + 2𝑣 − 2𝑣 − 2𝑣   
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟐 = 𝒗𝟑 = 𝟎𝟎𝟎. 

8𝐻 = 2𝑣 − 2𝑣 − 2𝑣  
4𝐻 = 𝑣 − 𝑣 − 𝑣  

𝐻 = 0 

[0,1,1,1]  
 
 
 
 

 
 

(fsc; sqc11) 
 
 
 
 
 
 

(1,0,0), (0,-1,-1), (0,1,0), (0,0,1) 
v1  = (1,0,0)  
v4  = (0,1,1)  
v5  = (0,1,0)  
v6  = (0,0,1) 
H=(0,0,0) 1neigh /2/ 
 
/4/-5/-2/3/-6/-2/ 
6-Circuit   



31 
 

COLLISION AC GEN. EQUATION:  8𝐻 = 2𝑣 + 3𝑣 + 3𝑣 + 𝑣 + 𝑣  
   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗𝟑 = 𝟎𝟎𝟎. 

8𝐻 = 3𝑣 + 𝑣 + 𝑣   
𝐻 = 0 

BUT 𝐻 = 0 IMPLIES 3𝑣 = −𝑣 −𝑣 . THEN 𝑣 = 0. 
HOWEVER, 𝑣 = 0 IS IMPOSSIBLE, NULL DOUBLE EDGE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AC. 
COLLISION BC GEN. EQUATION:  8𝐻 = −2𝑣 + 3𝑣 + 3𝑣 + 𝑣 + 𝑣  
   𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗𝟑 = 𝟎𝟎𝟎. 

8𝐻 = 𝑣 + 3𝑣 + 3𝑣   
𝐻 = 0 

BUT 𝐻 = 0 IMPLIES 𝑣 = −3𝑣 −3𝑣 . THEN 𝑣 = 0. 
HOWEVER, 𝑣 = 0 IS IMPOSSIBLE, NULL DOUBLE EDGE. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS BC. 

CASE 22b. 

 
COLLISION AB GEN. EQUATION:  8𝐻 = 4𝑣 + 2𝑣 + 2𝑣 − 2𝑣 − 2𝑣   
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟑 = 𝒗𝟓 = 𝟎𝟎𝟎. 

8𝐻 = 4𝑣 + 2𝑣 − 2𝑣   
4𝐻 = 2𝑣 + 𝑣 − 𝑣   

𝐻 =? 
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AB: POSSIBLE 

4𝐻 = 2𝑣 + 𝑣 − 𝑣  /  𝐻 =? 
 

𝑎𝑣 − 𝑏𝑣 + 𝑐𝑣 + 𝑑𝑣 = 4𝐻 − 2𝑣 − 𝑣 + 𝑣  
 

𝑎𝑣 + (−𝑏 + 1)𝑣 + (𝑐 − 1)𝑣 + (𝑑 + 2)𝑣 = 4𝐻 

[0,1,1,2] 
 
 
 

 
(fsc; sqc11) 

(0,0,1), (-1,1,0), (1,1,0), (0,-1,0) 
v1  = (0,0,1)  
v4  = (1,-1,0)  
v6  = (1,1,0)  
v2  = (0,-1,0)  
H = (0,-1,0) 1neigh /2/ 
/2/5/-3/2/6/-4/ 
6-Circuit 

[-4,1,1,2] 
 
 

 
(9_AB) 

(-1,0,0), (-1,-1,-1), (-1,-1,1), (-1,1,0) 
v1  = (-1,0,0)  
v4  = (1,1,1)  
v6  = (-1,-1,1)  
v2  = (-1,1,0) 
H = (0,1,0) 2neigh /-1/2/ 
/-1/-1/-1/-1/2/5/-3/2/6/-4/ 
10-Circuit 

[0,1,1,-2] 
 
 
 

 

(0,0,1), (-1,1,0), (1,1,0), (0,1,0) 
v1  = (0,0,1)  
v4  = (1,-1,0)  
v6  = (1,1,0)  
v2  = (0,1,0)  
H = (0,0,0) 2neigh /3/-5/ 
/3/-4/3/-5/6/-5/-2/3/-5/-2/ 
10-Circuit 
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[-4,-3,1,2] 
 
 
 

 
 

(1,0,-1), (-1,1,1), (1,1,1), (0,1,-1) 

v1  = (1,0,-1)  
v4  = (1,-1,-1)  
v6  = (1,1,1)  
v2  = (0,1,-1)  
H = (0,0,-1) 4neigh /-1/4/-3/2/ 
/-1/-1/-1/-1/2/5/-3/2/6/-3/4/-3/4/-3/4/-3/ 
16-Circuit 

[4,1,-3,2] 
 
 

 

 
(22b_AB_-4-312) 

(-1,0,1), (1,1,1), (-1,1,1), (0,1,-1) 

v1  = (-1,0,1)  
v4  = (-1,-1,-1)  
v6  = (-1,1,1)  
v2  = (0,1,-1)  
H = (0,0,-1) 4neigh /1/2/5/-6/ 
/-3/-1/-1/-1/-1/2/5/-4/2/5/-6/5/-6/5/-6/5/ 
16-Circuit 

[-4,-3,1,-2] 
 
 

 

(1,0,-1), (-1,1,1), (1,1,1), (0,-1,1) 

v1  = (1,0,-1)  
v4  = (1,-1,-1)  
v6  = (1,1,1)  
v2  = (0,-1,1)  
H = (0,-1,0) 3neigh /-1/4/-5/ 
/-1/-1/-1/-1/4/-3/4/-5/6/-5/-2/4/-5/-2/ 
14-Circuit 

COLLISION AC GEN. EQUATION:  8𝐻 = 2𝑣 + 3𝑣 + 3𝑣 + 𝑣 + 𝑣   
   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟑 = 𝒗𝟓 = 𝟎𝟎𝟎. 

8𝐻 = 2𝑣 + 3𝑣 + 𝑣  
𝐻 = 0 

THEN 3𝑣 = −2𝑣 −𝑣  AND IN EACH COORDINATE: 
𝑣 = 1 IMPLIES 𝑣 = −1 , 𝑣 = −1 

𝑣 = 0 IMPLIES 𝑣 = 0 , 𝑣 = 0  
𝑣 = −1 IMPLIES 𝑣 = 1 , 𝑣 = 1  

THUS 𝑣 = −𝑣 = −𝑣 . IMPOSSIBLE, THE NET WOULD NOT BE 3-PERIODIC. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AC. 
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COLLISION BC GEN. EQUATION:  8𝐻 = −2𝑣 + 3𝑣 + 3𝑣 + 𝑣 + 𝑣   
   𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟑 = 𝒗𝟓 = 𝟎𝟎𝟎. 

8𝐻 = −2𝑣 + 3𝑣 + 𝑣   
𝐻 = 0 

THEN 3𝑣 = 2𝑣 −𝑣  AND IN EACH COORDINATE: 
𝑣 = 1 IMPLIES 𝑣 = 1 , 𝑣 = −1 
𝑣 = 0 IMPLIES 𝑣 = 0 , 𝑣 = 0  

𝑣 = −1 IMPLIES 𝑣 = −1 , 𝑣 = 1  
IN THIS CASE 𝑣 = 𝑣 = −𝑣 . IMPOSSIBLE, THE NET WOULD NOT BE 3-PERIODIC. 

IMPOSSIBLE, THERE ARE NO COLLISIONS BC. 

CASE 22c. 

 
COLLISION AB GEN. EQUATION:  8𝐻 = 4𝑣 + 2𝑣 + 2𝑣 − 2𝑣 − 2𝑣   
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟐 = 𝒗𝟓 = 𝟎𝟎𝟎. 

8𝐻 = 2𝑣 + 2𝑣 − 2𝑣  
4𝐻 = 𝑣 + 𝑣 − 𝑣  

𝐻 = 0 
 

[0,1,1,1]  
 
 

 
(fsc; sqc11) 

(1,0,0), (0,-1,0), (0,0,-1), (0,1,1) 
v1  = (1,0,0)  
v3  = (0,1,0)  
v4  = (0,0,1)  
v6  = (0,1,1) 
H=(0,0,0) 1neigh /2/ 
/4/-5/-2/3/-6/-2/ 
6-Circuit   
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COLLISION AC GEN. EQUATION:  8𝐻 = 2𝑣 + 3𝑣 + 3𝑣 + 𝑣 + 𝑣  
   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗𝟓 = 𝟎𝟎𝟎. 

8𝐻 = 3𝑣 + 3𝑣 + 𝑣   
𝐻 = 0 

BUT 𝐻 = 0 IMPLIES 𝑣 = −3(𝑣 +𝑣 ). THEN 𝑣 = 0. 
HOWEVER, 𝑣 = 0 IS IMPOSSIBLE, NULL DOUBLE EDGE. 

 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AC. 
COLLISION BC GEN. EQUATION:  8𝐻 = −2𝑣 + 3𝑣 + 3𝑣 + 𝑣 + 𝑣  
   𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗𝟓 = 𝟎𝟎𝟎. 

8𝐻 = 3𝑣 + 𝑣 + 𝑣   
𝐻 = 0 

BUT 𝐻 = 0 IMPLIES 3𝑣 = −𝑣 −𝑣 . THEN 𝑣 = 0. 
HOWEVER, 𝑣 = 0 IS IMPOSSIBLE, NULL DOUBLE EDGE. 

 
 
 
 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS BC. 
 

CASE 23 (BRIDGE). COLLAPSES TO 7. 

 

CASE 24 (BRIDGE). COLLAPSES TO 8. 

 

CASE 25 (BRIDGE). COLLAPSES TO 3. 

 

CASE 26 (BRIDGE). COLLAPSES TO 8. 

 

CASE 27 (BRIDGE). COLLAPSES TO 5. 

 

CASE 28 (BRIDGE). COLLAPSES TO 1. 
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CASE 29a. 

 
COL. AB (AD) GEN. EQ.: 21𝐻 = 11𝑣 − 5𝑣 − 5𝑣 + 6𝑣 + 4𝑣 + 2𝑣 + 2𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟏 = 𝒗𝟐 = 𝒗𝟑 = 𝟎𝟎𝟎. 

21𝐻 = −5𝑣 − 5𝑣 + 2𝑣 + 2𝑣  
𝐻 = 0 

BUT IF 5𝑣 + 5𝑣 = 2𝑣 + 2𝑣  THEN 5(𝑣 + 𝑣 ) = 2(𝑣 +𝑣 ). THIS IMPLIES 𝑣 = −𝑣  AND 
𝑣 = −𝑣  , IMPOSSIBLE, THE NET WOULD NOT BE 3-PERIODIC. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AB (AD). 
COL. AC GEN. EQ.: 21𝐻 = 6𝑣 + 3𝑣 + 3𝑣 + 9𝑣 + 6𝑣 + 3𝑣 + 3𝑣  
   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗𝟐 = 𝒗𝟑 = 𝟎𝟎𝟎. 

7𝐻 = 𝑣 + 𝑣  +𝑣 + 𝑣  
𝐻 = 0 

[1,1,-1,-1]  

 
(tsx) 

(-1,0,0), (0,-1,0), (0,0,1), (-1,-1,-1) 
v4  = (1,0,0) 
v5  = (0,1,0) 
v6  = (0,0,1) 
v7  = (-1,-1,-1) 
H=(0,0,0) 1neigh /2/   
/4/-2/1/5/-2/3/6/-2/3/7/-2/1/ 
12-Circuit 
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COL. BC (CD) GEN. EQ.: 21𝐻 = −5𝑣 + 8𝑣 + 8𝑣 + 3𝑣 + 2𝑣 + 𝑣 + 𝑣  
   𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑫𝟎 = 𝟎, 𝒗𝟏 = 𝒗𝟐 = 𝒗𝟑 = 𝟎𝟎𝟎. 

21𝐻 = 𝑣 + 𝑣 + 8𝑣 + 8𝑣   
𝐻 = 0 

BUT IF 8𝑣 + 8𝑣 +𝑣 + 𝑣 = 0 THEN 8(𝑣 + 𝑣 ) = −𝑣 −𝑣 . THIS IMPLIES  𝑣 = −𝑣  AND 
𝑣 = −𝑣  , IMPOSSIBLE, THE NET WOULD NOT BE 3-PERIODIC. 

IMPOSSIBLE, THERE ARE NO COLLISIONS BC(CD). 
COL. BD  GEN. EQUATION: 21𝐻 = −7𝑣 + 7𝑣 + 7𝑣 + 7𝑣 − 7𝑣 − 7𝑣  
   𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗𝟐 = 𝒗𝟑 = 𝟎𝟎𝟎. 

3𝐻 = −𝑣 − 𝑣 + 𝑣 + 𝑣   
𝐻 =? 

 

 
BD: POSSIBLE 

3𝐻 = −𝑣 − 𝑣 + 𝑣 + 𝑣  / 𝐻 =? 
 

−𝑎𝑣 − 𝑏𝑣 + 𝑐𝑣 + 𝑑𝑣 = 3𝐻 + 𝑣 + 𝑣 − 𝑣 − 𝑣  
 

(−𝑎+1)𝑣 + (−𝑏 + 1)𝑣 + (𝑐 − 1)𝑣 + (𝑑 − 1)𝑣 = 3𝐻 

[1,1,-2,-2]  

 

(1,1,-1), (-1,1,-1), (0,1,0), (0,0,-1) 
v4  = (-1,-1,1) 
v5  = (1,-1,1)  
v7  = (0,1,0) 
v6  = (0,0,-1) 
H = (0,-1,1) 6neigh /-1/2/-6/-3/2/-7/ 
/-4/-1/2/-5/-1/2/-6/-3/2/-6/-3/2/-7/ 
/-3/2/-7/-3/2/ 18-Circuit 

[-2,1,-2,1] 

 
(3,4,5T72) 

 (0,1,0), (1,1,-1),  (0,0,-1), (-1,1,-1) 
v4  = (0,-1,0)   
v5  = (-1,-1,1) 
v7  = (0,0,-1) 
v6  = (-1,1,-1) 
H = (0,-1,1) 2neigh /4/-7/ 
/1/4/-5/4/-7/6/-7/-3/ 
8-Circuit 
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[-2,1,1,4]  

 

(1,-1,0), (-1,-1,-1), (-1,-1,1), (1,0,0) 
v4  = (-1,1,0) 
v5  = (1,1,1)  
v7  = (-1,-1,1) 
v6  = (1,0,0) 
H = (0,1,0) 6neigh /4/-2/3/6/-2/3/ 
/1/4/-5/4/-2/3/7/-2/3/6/-2/3/6/ 
/-2/3/6/-2/3/6/-2/ 20-Circuit 

[-2,4,1,1]  

 

(1,-1,0), (1,0,0), (-1,-1,-1), (-1,-1,1) 
v4  = (-1,1,0) 
v5  = (-1,0,0)  
v7  = (-1,-1,-1) 
v6  = (-1,-1,1) 
H = (0,1,0) 4neigh /4/-5/-1/3/ 
/-5/4/-5/4/-5/-1/3/6/-5/-1/3/7/ 
12-Circuit 

[1,1,1,1] 

 

(1,0,1), (1,1,0), (-1,-1,-1), (-1,0,0) 
v4  = (-1,0,-1) 
v5  = (-1,-1,0)  
v7  = (-1,-1,-1) 
v6  = (-1,0,0) 
H = (0,0,0) 2neigh /-1/3/ 
/-4/-1/3/7/-5/-1/3/6/ 
8-Circuit 

[-2,1,1,1] 

 

(1,1,0), (1,0,1), (1,1,-1), (0,1,0) 
v4  = (-1,-1,0) 
v5  = (-1,0,-1)  
v7  = (1,1,-1) 
v6  = (0,1,0) 
H = (-1,-1,0) 3neigh /4/-2/3/ 
/1/4/-5/4/-2/3/7/-2/3/6/-2/ 
11-Circuit 
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CASE 29b. 

 
COL. AB  GEN. EQ.: 21𝐻 = 11𝑣 − 5𝑣 − 5𝑣 + 6𝑣 + 4𝑣 + 2𝑣 + 2𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟏 = 𝒗𝟑 = 𝒗𝟓 = 𝟎𝟎𝟎. 

21𝐻 = −5𝑣 + 6𝑣 + 2𝑣 + 2𝑣  
𝐻 = 0 

BUT IF 5𝑣 = 6𝑣 + 2𝑣 + 2𝑣  THEN 5𝑣 = 2(3𝑣 + 𝑣 + 𝑣 ). THIS IMPLIES  𝑣 = 0 AND 
3𝑣 = −𝑣 − 𝑣  , IMPOSSIBLE, THE NET WOULD NOT BE 3-PERIODIC. 

 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AB. 
COL. AD GEN. EQ.: 21𝐻 = 11𝑣 − 5𝑣 − 5𝑣 + 6𝑣 + 4𝑣 + 2𝑣 + 2𝑣  
   𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟏 = 𝒗𝟑 = 𝒗𝟓 = 𝟎𝟎𝟎. 

21𝐻 = −5𝑣 − 5𝑣 + 6𝑣 + 2𝑣  
𝐻 = 0 

BUT IF 5(𝑣 + 𝑣 ) = 2(𝑣 + 3𝑣 ) THEN 𝑣 = −𝑣  AND 𝑣 = −3𝑣 . IMPOSSIBLE,  
THE NET WOULD NOT BE 3-PERIODIC. 

 
 
 
 
 
 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AD. 
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COL. AC  GEN. EQ.: 21𝐻 = 6𝑣 + 3𝑣 + 3𝑣 + 9𝑣 + 6𝑣 + 3𝑣 + 3𝑣  
   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗𝟑 = 𝒗𝟓 = 𝟎𝟎𝟎. 

21𝐻 = 3𝑣 + 9𝑣  +3𝑣 +3𝑣  
7𝐻 = 𝑣 + 3𝑣  +𝑣 +𝑣  

𝐻 = 0 

[1,-3,-1,-1] 
 

 

(-1,-1,-1), (0,0,-1), (-1,0,1), (0,-1,1) 
v4  = (1,1,1)  
v2  = (0,0,-1)  
v6  = (-1,0,1)  
v7  = (0,-1,1) 
H=(0,0,0) 2neigh /1/5/ 
/6/-5/-1/3/7/-5/-1/2/-5/-1/2/-5/-1/2/ 
/-5/4/-5/-1/3/ 
19-Circuit 
 

COL. BC GEN. EQUATION: 21𝐻 = −5𝑣 + 8𝑣 + 8𝑣 + 3𝑣 + 2𝑣 + 𝑣 + 𝑣  
   𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑫𝟎 = 𝟎, 𝒗𝟏 = 𝒗𝟑 = 𝒗𝟓 = 𝟎𝟎𝟎. 

21𝐻 = 8𝑣 + 3𝑣 + 𝑣 + 𝑣   
𝐻 = 0 

BUT IF 8𝑣 = −3𝑣 − 𝑣 − 𝑣  THEN 𝑣 = 0. THIS IMPLIES 3𝑣 = −𝑣 − 𝑣  , IMPOSSIBLE, THE NET 
WOULD NOT BE 3-PERIODIC. 

IMPOSSIBLE, THERE ARE NO COLLISIONS BC. 
COL. CD GEN. EQUATION: 21𝐻 = −8𝑣 − 8𝑣 − 𝑣 − 𝑣 + 5𝑣 − 2𝑣 − 3𝑣  
  𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗𝟑 = 𝒗𝟓 = 𝟎𝟎𝟎. 

21𝐻 = −8𝑣 − 8𝑣 − 𝑣 − 3𝑣   
𝐻 = 0 

BUT IF 8(𝑣 + 𝑣 ) = 𝑣 + 3𝑣  THEN 𝑣 = −𝑣  AND 𝑣 = −3𝑣 , IMPOSSIBLE,  
THE NET WOULD NOT BE 3-PERIODIC. 

IMPOSSIBLE, THERE ARE NO COLLISIONS CD. 
COL. BD GEN. EQUATION: 21𝐻 = −7𝑣 + 7𝑣 + 7𝑣 + 7𝑣 − 7𝑣 − 7𝑣  
   𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗𝟑 = 𝒗𝟓 = 𝟎𝟎𝟎. 

21𝐻 = 7𝑣 − 7𝑣 − 7𝑣   
3𝐻 = 𝑣 − 𝑣 − 𝑣  

𝐻 =? 
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BD: POSSIBLE 

3𝐻 = 𝑣 − 𝑣 − 𝑣  / 𝐻 =? 
 

−𝑎𝑣 + 𝑏𝑣 + 𝑐𝑣 + 𝑑𝑣 = 3𝐻 − 𝑣 + 𝑣 + 𝑣  
 

(−𝑎+1)𝑣 + 𝑏𝑣 + (𝑐 − 1)𝑣 + (𝑑 − 1)𝑣 = 3𝐻 

[1,0,1,1] 

 
(29a_BD_1111) 

(1,1,1), (1,0,0), (0,-1,0), (-1,0,-1) 
v4  = (-1,-1,-1) 
v2  = (1,0,0)  
v7  = (0,-1,0) 
v6  = (-1,0,-1) 
H = (0,0,0) 2neigh /-1/3/ 
/-4/-1/3/7/-5/-1/3/6/ 
8-Circuit 

[1,0,-2,1] 

 
(3,4,5T72) 

(0,1,-1), (1,0,0), (0,1,0), (0,1,1) 
v4  = (0,-1,1) 
v2  = (1,0,0)  
v7  = (0,1,0) 
v6  = (0,1,1) 
H = (0,-1,0) 2neigh /5/-7/ 
/1/5/-4/5/-7/6/-7/-3/ 
8-Circuit 

[-2,0,1,1]  

 
(29a_BD_-2411) 

(0,1,0), (1,0,0), (0,1,-1), (0,1,1) 
v4  = (0,-1,0) 
v2  = (1,0,0)  
v7  = (0,1,-1) 
v6  = (0,1,1) 
H = (0,-1,0) 4neigh /4/-5/-1/3/ 
/-5/4/-5/4/-5/-1/3/6/-5/-1/3/7/ 
12-Circuit 
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[1,-3,-2,4] 

 

(1,1,1), (-1,1,1), (0,-1,1), (-1,0,1) 
v4  = (-1,-1,-1) 
v2  = (-1,1,1)  
v7  = (0,-1,1) 
v6  = (-1,0,1) 
H = (0,0,-1) 5neigh /5/-7/6/-2/3/ 
/1/5/-4/5/-2/3/6/-7/6/-7/6/ 
/-2/3/6/-2/ 15-Circuit 

[4,-3,-2,1] 

 

(-1,0,1), (-1,1,1), (0,-1,1), (1,1,1) 
v4  = (1,0,-1) 
v2  = (-1,1,1)  
v7  = (0,-1,1) 
v6  = (1,1,1) 
H = (0,0,-1) 7neigh /5/-4/5/-2/1/5/-7/ 
/1/5/-4/5/-4/5/-4/5/-4/5/-2/1/5/ 
/-2/1/5/-2/1/5/-7/6/-7/-3/ 23-Circuit 

[1,3,-2,4] 

 

(1,1,1), (1,-1,-1), (0,-1,1), (-1,0,1) 
v4  = (-1,-1,-1) 
v2  = (1,-1,-1)  
v7  = (0,-1,1) 
v6  = (-1,0,1) 
H = (0,0,-1) 7neigh /-1/2/-7/6/-5/-1/3/ 
/-4/-1/2/-5/-1/2/-5/-1/2/-5/-1/3/6/ 
/-5/-1/3/6/-7/6/-7/6/ 21-Circuit 

[1,3,1,1] 

 

(1,1,1), (0,0,-1), (0,-1,1), (-1,0,1) 
v4  = (-1,-1,-1) 
v2  = (0,0,-1)  
v7  = (0,-1,1) 
v6  = (-1,0,1) 
H = (0,0,-1) 5neigh /-1/2/-5/-1/3/ 
/-5/-1/2/-5/-1/2/-5/-1/2/-5/-1/3/6/-4/ 
/-1/3/7/ 17-Circuit 
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[1,3,-2,1] 

 
(29a_BD_-2111) 

(1,1,1), (0,0,-1), (1,0,-1), (1,-1,0) 
v4  = (-1,-1,-1) 
v2  = (0,0,-1)  
v7  = (1,0,-1) 
v6  = (1,-1,0) 
H = (-1,0,0) 3neigh /-1/2/-7/ 
/-5/-1/2/-4/-1/2/-7/-3/2/-7/6/ 
11-Circuit 
 
 

[1,3,-2,-2] 

 

(-1,-1,-1), (1,1,-1), (0,1,-1), (1,0,-1) 
v4  = (1,1,1) 
v2  = (1,1,-1)  
v7  = (0,1,-1) 
v6  = (1,0,-1) 
H = (0,0,1) 5neigh /5/-6/-3/2/-7/ 
/-4/5/-6/-3/1/5/-6/-3/2/-7/-3/2/-7/ 
/-3/2/ 15-Circuit 
 
 

[-2,3,1,1] 

 

(1,1,1), (0,1,1), (1,-1,0), (1,0,-1) 
v4  = (-1,-1,-1) 
v2  = (0,1,1)  
v7  = (1,-1,0) 
v6  = (1,0,-1) 
H = (-1,0,0) 7neigh /4/-5/-1/2/-5/-1/3/ 
/-5/4/-5/4/-5/-1/3/6/-5/-1/3/7/-5/-1/ 
/2/-5/-1/2/-5/-1/2/ 21-Circuit 
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[-2,3,1,4] 

 

(0,-1,1), (1,-1,-1), (1,1,1), (-1,0,1) 
v4  = (0,1,-1) 
v2  = (1,-1,-1)  
v7  = (1,1,1) 
v6  = (-1,0,1) 
H = (0,0,-1) 11neigh  
/4/-5/-1/2/-5/-1/3/6/-5/-1/3/ 
/-5/4/-5/4/-5/-1/2/-5/-1/2/-5/-1/2/-5/ 
/-1/3/7/-5/-1/3/6/-5/-1/3/6/-5/-1/3/ 
/6/-5/-1/3/6/    33-Circuit 

[1,-3,-2,-2] 

 

(-1,-1,-1), (-1,-1,1), (0,1,-1), (1,0,-1) 
v4  = (1,1,1) 
v2  = (-1,-1,1)  
v7  = (0,1,-1) 
v6  = (1,0,-1) 
H = (0,0,1) 9neigh  
/5/-2/1/5/-6/-3/1/5/-7/ 
/5/-4/5/-2/1/5/-2/1/5/-2/1/5/-6/-3/1/ 
/5/-6/-3/1/5/-7/-3/1/5/-7/-3/1/ 
27-Circuit 

[1,-3,-2,1] 

 

(1,1,1), (0,0,1), (1,0,-1), (1,-1,0) 
v4  = (-1,-1,-1) 
v2  = (0,0,1)  
v7  = (1,0,-1) 
v6  = (1,-1,0) 
H = (-1,0,0) 5neigh /5/-2/1/5/-7/ 
/5/-4/5/-2/1/5/-2/1/5/-2/1/5/-7/6/-7/ 
/-3/1/ 17-Circuit 
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CASE 29c. 

 
COL. AB(AD)  GEN. EQ.: 21𝐻 = 11𝑣 − 5𝑣 − 5𝑣 + 6𝑣 + 4𝑣 + 2𝑣 + 2𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟐 = 𝒗𝟒 = 𝒗𝟕 = 𝟎𝟎𝟎. 

21𝐻 = 11𝑣 − 5𝑣 + 4𝑣 + 2𝑣  
𝐻 = 0 

THEN 11𝑣 = 5𝑣 − 4𝑣 − 2𝑣  AND IN EACH COORDINATE: 
𝑣 = 1 IMPLIES 𝑣 = 1 , 𝑣 = −1, 𝑣 = −1 

𝑣 = 0 IMPLIES 𝑣 = 0 , 𝑣 = 0, 𝑣 = 0 
𝑣 = −1 IMPLIES 𝑣 = −1 , 𝑣 = 1, 𝑣 = 1 

IN THIS CASE 𝑣 = 𝑣 = −𝑣 = −𝑣 . IMPOSSIBLE, THE NET WOULD NOT BE 3-PERIODIC. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AB(AD). 
COL. AC GEN. EQ.: 21𝐻 = 6𝑣 + 3𝑣 + 3𝑣 + 9𝑣 + 6𝑣 + 3𝑣 + 3𝑣  
   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗𝟒 = 𝒗𝟕 = 𝟎𝟎𝟎. 

21𝐻 = 6𝑣 + 3𝑣  +6𝑣 + 3𝑣  
7𝐻 = 2𝑣 + 𝑣  +2𝑣 + 𝑣  

𝐻 = 0 

[2,-1,-2,1] 

 
(tsx) 

(-1,-1,-1), (0,-1,-1), (-1,0,-1), (0,1,-1) 
v1  = (1,1,1) 
v5  = (0,-1,-1)  
v3  = (-1,0,-1) 
v6  = (0,-1,1) 
H=(0,0,0) 1neigh /2/ 

/1/5/-2/1/4/-2/3/6/-2/3/7/-2/ 
12-Circuit 
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COL. BC (CD) GEN. EQ.: 21𝐻 = −5𝑣 + 8𝑣 + 8𝑣 + 3𝑣 + 2𝑣 + 𝑣 + 𝑣  
   𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑫𝟎 = 𝟎, 𝒗𝟐 = 𝒗𝟒 = 𝒗𝟕 = 𝟎𝟎𝟎. 

21𝐻 = −5𝑣 + 8𝑣 + 2𝑣 + 𝑣   
𝐻 = 0 

THEN 8𝑣 = 5𝑣 − 2𝑣 − 𝑣  AND IN EACH COORDINATE: 
𝑣 = 1 IMPLIES 𝑣 = 1 , 𝑣 = −1, 𝑣 = −1 

𝑣 = 0 IMPLIES 𝑣 = 0 , 𝑣 = 0, 𝑣 = 0 
𝑣 = −1 IMPLIES 𝑣 = −1 , 𝑣 = 1, 𝑣 = 1 

IN THIS CASE 𝑣 = 𝑣 = −𝑣 = −𝑣 . IMPOSSIBLE, THE NET WOULD NOT BE 3-PERIODIC. 

IMPOSSIBLE, THERE ARE NO COLLISIONS BC(CD). 
COL. BD GEN. EQ.: 21𝐻 = −7𝑣 + 7𝑣 + 7𝑣 + 7𝑣 − 7𝑣 − 7𝑣  
   𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗𝟒 = 𝒗𝟕 = 𝟎𝟎𝟎. 

21𝐻 = −7𝑣 + 7𝑣 + 7𝑣 − 7𝑣  
3𝐻 = −𝑣 + 𝑣 + 𝑣 − 𝑣  

𝐻 =? 
 
 
 

 

 
BD: POSSIBLE 

3𝐻 = −𝑣 + 𝑣 + 𝑣 − 𝑣  / 𝐻 =?  
 

−𝑎𝑣 + 𝑏𝑣 + 𝑐𝑣 − 𝑑𝑣 = 3𝐻 + 𝑣 − 𝑣 − 𝑣 + 𝑣  
 

(−𝑎−1)𝑣 + (𝑏 + 1)𝑣 + (𝑐 + 1)𝑣 + (−𝑑 − 1)𝑣 = 3𝐻 

[-4,-1,-1,2] 

 
(29b_BD_1-3-21) 

(-1,0,0), (1,1,1), (1,1,-1), (-1,1,0) 
v1  = (1,0,0) 
v5  = (1,1,1)  
v3  = (1,1,-1) 
v6  = (1,-1,0) 
H = (0,1,0) 5neigh /4/-2/1/4/-6/ 
/4/-5/4/-2/1/4/-2/1/4/-2/1/4/-6/7/-6/ 
/-3/1/ 17-Circuit 
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[-4,-1,2,-1] 

 

(-1,0,0), (1,1,1), (-1,1,0), (1,1,-1) 
v1  = (1,0,0) 
v5  = (1,1,1)  
v3 = (-1,1,0) 
v6  = (-1,-1,1) 
H = (0,1,0) 6neigh /4/-2/1/4/-2/3/ 
/4/-5/4/-2/1/4/-2/1/4/-2/1/4/-2/3/6/-2/3/ 
/7/-2/1/ 20-Circuit 
[-4,2,-1,-1] 

 
(29b_BD_13-2-2) 

(-1,0,0), (-1,1,0), (1,1,1), (1,1,-1) 
v1  = (1,0,0) 
v5  = (-1,1,0)  
v3 = (1,1,1) 
v6  = (-1,-1,1) 
H = (0,1,0) 5neigh /5/-2/1/4/-7/ 
/4/-2/1/4/-2/1/5/-2/1/5/-7/6/-7/-3/1/ 
15-Circuit 

[-1,-4,-1,2] 

 

(1,1,1), (-1,0,0), (1,1,-1), (-1,1,0) 
v1  = (-1,-1,-1) 
v5  = (-1,0,0)  
v3 = (1,1,-1) 
v6  = (1,-1,0) 
H = (0,1,0) 4neigh /4/-5/4/-6/ 
/4/-5/4/-5/4/-5/4/-5/4/-6/7/-6/-3/1/ 
14-Circuit 

[-1,-4,2,-1] 

 

(1,1,1), (-1,0,0), (-1,1,0), (1,1,-1) 
v1  = (-1,-1,-1) 
v5  = (-1,0,0)  
v3 = (-1,1,0) 
v6  = (-1,-1,1) 
H = (0,1,0) 5neigh /4/-5/4/-2/3/ 
/4/-5/4/-5/4/-5/4/-5/4/-2/3/7/-2/3/ 
/6/-2/1/ 17-Circuit 
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[-1,-1,-1,-1] 

 
(3,4,5T72) 

(-1,0,-1), (-1,-1,0), (1,1,1), (1,0,0) 
v1  = (1,0,1) 
v5  = (-1,-1,0)  
v3 = (1,1,1) 
v6  = (-1,0,0) 
H = (0,0,0) 2neigh /4/-7/ 
/1/4/-5/4/-7/6/-7/-3/ 
8-Circuit 

[-1,-1,2,-4] 

 
(29b_BD_1-3-24) 

(1,1,1), (1,1,-1), (-1,1,0), (-1,0,0) 
v1  = (-1,-1,-1) 
v5  = (1,1,-1)  
v3 = (-1,1,0) 
v6  = (1,0,0) 
H = (0,1,0) 5neigh /4/-2/3/6/-7/ 
/1/4/-5/4/-2/3/6/-7/6/-7/6/ 
/-2/3/6/-2/ 15-Circuit 

[-1,-1,2,-1] 

 
(29a_BD_-2111) 

(-1,-1,1), (-1,0,-1), (-1,-1,0), (0,-1,0) 
v1  = (1,1,-1) 
v5  = (-1,0,-1)  
v3 = (-1,-1,0) 
v6  = (0,1,0) 
H = (-1,-1,0) 3neigh /4/-2/3/ 
/4/-5/4/-2/3/6/-2/3/7/-2/1/ 
11-Circuit 

[2,-1,2,-1] 

 
(29a_BD_1111) 

(0,-1,0), (-1,-1,1), (0,0,1), (1,-1,1) 
v1  = (0,1,0) 
v5  = (-1,-1,1)  
v3 = (0,0,1) 
v6  = (-1,1,-1) 
H = (0,-1,1) 2neigh /-1/3/ 
/-4/-1/3/7/-5/-1/3/6/ 
8-Circuit 
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CASE 29d. 

 
COL. AB GEN. EQ.: 21𝐻 = 11𝑣 − 5𝑣 − 5𝑣 + 6𝑣 + 4𝑣 + 2𝑣 + 2𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟐 = 𝒗𝟑 = 𝒗𝟒 = 𝟎𝟎𝟎. 

21𝐻 = 11𝑣 − 5𝑣 + 2𝑣 + 2𝑣  
𝐻 = 0 

THEN 11𝑣 = 5𝑣 − 2𝑣 − 2𝑣  AND THUS, 𝑣 = 0 AND 
5𝑣 = 2𝑣 + 2𝑣 . IMPOSSIBLE, THE NET WOULD NOT BE 3-PERIODIC. 

 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AB. 
COL. AD GEN. EQ.: 21𝐻 = 11𝑣 − 5𝑣 − 5𝑣 + 6𝑣 + 4𝑣 + 2𝑣 + 2𝑣  
   𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟐 = 𝒗𝟑 = 𝒗𝟒 = 𝟎𝟎𝟎. 

21𝐻 = −5𝑣 − 5𝑣 + 4𝑣 + 2𝑣  
𝐻 = 0 

BUT IF 5(𝑣 + 𝑣 ) = 2(2𝑣 + 𝑣 ) THEN 𝑣 = −𝑣  AND 2𝑣 = −𝑣 . IMPOSSIBLE,  
THE NET WOULD NOT BE 3-PERIODIC. 

 
 
 
 
 
 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AD. 
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COL. AC GEN. EQ.: 21𝐻 = 6𝑣 + 3𝑣 + 3𝑣 + 9𝑣 + 6𝑣 + 3𝑣 + 3𝑣  
   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗𝟑 = 𝒗𝟒 = 𝟎𝟎𝟎. 

21𝐻 = 6𝑣 + 3𝑣  +3𝑣 + 3𝑣  
7𝐻 = 2𝑣 + 𝑣  +𝑣 + 𝑣  

𝐻 = 0 
 

[2,-1,-1,-1]  

 
(tsx) 

(-1,-1,-1), (0,-1,-1), (-1,-1,0), (-1,0,-1) 
v1  = (1,1,1)  
v5  = (0,-1,-1)  
v6  = (-1,-1,0)  
v7  = (-1,0,-1) 
H=(0,0,0) 1neigh /2/ 
/1/5/-2/1/4/-2/3/6/-2/3/7/-2/ 
12-Circuit 

COL. BC GEN. EQ.: 21𝐻 = −5𝑣 + 8𝑣 + 8𝑣 + 3𝑣 + 2𝑣 + 𝑣 + 𝑣  
   𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑫𝟎 = 𝟎, 𝒗𝟐 = 𝒗𝟑 = 𝒗𝟒 = 𝟎𝟎𝟎. 

21𝐻 = −5𝑣 + 8𝑣 + 𝑣 + 𝑣   
𝐻 = 0 

THEN 8𝑣 = 5𝑣 − 𝑣 − 𝑣  AND THUS 𝑣 = 0. THIS IMPLIES 5𝑣 = 𝑣 + 𝑣  , IMPOSSIBLE, THE NET 
WOULD NOT BE 3-PERIODIC. 

IMPOSSIBLE, THERE ARE NO COLLISIONS BC. 
COL. CD GEN. EQ.: 21𝐻 = −8𝑣 − 8𝑣 − 𝑣 − 𝑣 + 5𝑣 − 2𝑣 − 3𝑣  
  𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗𝟑 = 𝒗𝟒 = 𝟎𝟎𝟎. 

21𝐻 = −8𝑣 − 8𝑣 − 𝑣 − 2𝑣   
𝐻 = 0 

BUT IF 8(𝑣 + 𝑣 ) = 𝑣 − 2𝑣  THEN 𝑣 = −𝑣  AND 𝑣 = 2𝑣 , IMPOSSIBLE,  
THE NET WOULD NOT BE 3-PERIODIC. 

IMPOSSIBLE, THERE ARE NO COLLISIONS CD. 
COL. BD GEN. EQ.: 21𝐻 = −7𝑣 + 7𝑣 + 7𝑣 + 7𝑣 − 7𝑣 − 7𝑣  
   𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗𝟑 = 𝒗𝟒 = 𝟎𝟎𝟎. 

21𝐻 = −7𝑣 + 7𝑣 − 7𝑣 − 7𝑣  
3𝐻 = −𝑣 + 𝑣 − 𝑣 − 𝑣  

𝐻 =? 
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BD: POSSIBLE 

3𝐻 = −𝑣 + 𝑣 − 𝑣 − 𝑣  / 𝐻 =?  
 

−𝑎𝑣 + 𝑏𝑣 + 𝑐𝑣 + 𝑑𝑣 = 3𝐻 + 𝑣 − 𝑣 + 𝑣 + 𝑣  
 

(−𝑎−1)𝑣 + (𝑏 + 1)𝑣 + (𝑐 − 1)𝑣 + (𝑑 − 1)𝑣 = 3𝐻 

[-4,-1,-2,1] 

 
(29b_BD_1-3-21) 

(-1,0,0), (1,1,1), (1,-1,0), (-1,-1,1) 
v1  = (1,0,0) 
v5  = (1,1,1)  
v6 = (1,-1,0) 
v7  = (-1,-1,1) 
H = (0,1,0) 5neigh /4/-2/1/4/-6/ 
/4/-5/4/-2/1/4/-2/1/4/-2/1/4/-6/7/-6/ 
/-3/1/ 17-Circuit 

[-4,2,1,1] 

 
(29a_BD_11-2-2) 

 
 
 
 

(-1,0,0), (-1,1,0), (-1,-1,-1), (-1,-1,1) 
v1  = (1,0,0) 
v5  = (-1,1,0)  
v6 = (-1,-1,-1) 
v7  = (-1,-1,1) 
H = (0,1,0) 6neigh /5/-2/1/4/-2/3/ 
/1/5/-2/1/5/-2/1/4/-2/1/4/-2/3/7/ 
/-2/3/6/-2/ 
18-Circuit 
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[-1,-4,-2,1] 

 
(29c_BD_-1-4-12) 

(1,1,1), (-1,0,0), (1,-1,0), (-1,-1,1) 
v1  = (-1,-1,-1) 
v5  = (-1,0,0)  
v6 = (1,-1,0) 
v7  = (-1,-1,1) 
H = (0,1,0) 4neigh /4/-5/4/-6/ 
/1/4/-5/4/-5/4/-5/4/-5/4/-6/7/-6/-3/ 
14-Circuit 

[-1,-1,-2,-2] 

 
(29b_BD_13-2-2) 

(-1,-1,1), (1,-1,1), (0,1,0), (0,0,-1) 
v1  = (1,1,-1) 
v5  = (1,-1,1)  
v6 = (0,1,0) 
v7  = (0,0,-1) 
H = (0,-1,1) 5neigh /4/-6/-3/2/-7/ 
/1/4/-5/4/-6/-3/2/-6/-3/2/-7/-3/2/-7/-3/ 
15-Circuit 

[-1,-1,-2,1] 

 
(3,4,5T72) 

(-1,0,-1), (-1,-1,1), (1,1,0), (0,1,0) 
v1  = (1,0,1) 
v5  = (-1,-1,1)  
v6 = (1,1,0) 
v7  = (0,1,0) 
H = (-1,-1,0) 2neigh /4/-6/ 
/1/4/-5/4/-6/7/-6/-3/ 
8-Circuit 

[-1,-1,-2,4] 

 
(29b_BD_1-3-24) 

(1,1,1), (1,1,-1), (1,-1,0), (1,0,0) 
v1  = (-1,-1,-1) 
v5  = (1,1,-1)  
v6 = (1,-1,0) 
v7  = (1,0,0) 
H = (0,1,0) 5neigh /4/-6/7/-2/3/ 
/1/4/-5/4/-2/3/7/-2/3/7/-6/7/-6/7/-2/ 
15-Circuit 
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[-1,-1,1,1] 

 
(29a_BD_-2111) 

(-1,0,-1), (-1,-1,0), (-1,-1,-1), (-1,0,0) 
v1  = (1,0,1) 
v5  = (-1,-1,0)  
v6 = (-1,-1,-1) 
v7  = (-1,0,0) 
H = (0,0,0) 3neigh /4/-2/3/ 
/1/4/-5/4/-2/3/6/-2/3/7/-2/ 
11-Circuit 

[-1,2,1,4] 

 
(29a_BD_-2114) 

(1,1,1), (-1,1,0), (-1,-1,1), (1,0,0) 
v1  = (-1,-1,-1) 
v5  = (-1,1,0)  
v6 = (-1,-1,1) 
v7  = (1,0,0) 
H = (0,1,0) 6neigh /5/-2/3/7/-2/3/ 
/1/5/-4/5/-2/3/6/-2/3/7/-2/3/7/-2/ 
/3/7/-2/3/7/-2/ 20-Circuit 

[2,-4,1,1] 

 
(29a_BD_-2411) 

(-1,1,0), (-1,0,0), (-1,-1,-1), (-1,-1,1) 
v1  = (1,-1,0) 
v5  = (-1,0,0)  
v6 = (-1,-1,-1) 
v7  = (-1,-1,1) 
H = (0,1,0) 4neigh /4/-5/-1/3/ 
/-1/3/6/-5/4/-5/4/-5/-1/3/7/-5/ 
12-Circuit 

[2,-1,1,1] 

 
(29a_BD_1111) 

(-1,-1,0), (0,-1,0), (1,0,1), (1,1,-1) 
v1  = (1,1,0) 
v5  = (0,-1,0)  
v6 = (1,0,1) 
v7  = (1,1,-1) 
H = (-1,-1,0) 2neigh /-1/3/ 
/-1/3/6/-4/-1/3/7/-5/ 
8-Circuit 
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[2,-1,1,4] 

 
(29b_BD_1311) 

(-1,1,0), (1,1,1), (-1,-1,1), (1,0,0) 
v1  = (1,-1,0) 
v5  = (1,1,1)  
v6 = (-1,-1,1) 
v7  = (1,0,0) 
H = (0,1,0) 5neigh /-1/3/7/-2/3/ 
/3/6/-4/-1/3/7/-5/-1/3/7/-2/3/7/-2/ 
/3/7/-2/ 17-Circuit 
 
 
 

CASE 29e. 

 
COL. AB  GEN. EQ.: 21𝐻 = 11𝑣 − 5𝑣 − 5𝑣 + 6𝑣 + 4𝑣 + 2𝑣 + 2𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟏 = 𝒗𝟒 = 𝒗𝟕 = 𝟎𝟎𝟎. 

21𝐻 = −5𝑣 + 6𝑣 + 4𝑣 + 2𝑣  
𝐻 = 0 

THEN 5𝑣 = 6𝑣 + 4𝑣 + 2𝑣  AND THUS, 𝑣 = 0 AND 
−6𝑣 = 4𝑣 + 2𝑣 . IMPOSSIBLE, THE NET WOULD NOT BE 3-PERIODIC. 

 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AB. 



55 
 

COL. AD GEN. EQ.: 21𝐻 = 11𝑣 − 5𝑣 − 5𝑣 + 6𝑣 + 4𝑣 + 2𝑣 + 2𝑣  
   𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟏 = 𝒗𝟒 = 𝒗𝟕 = 𝟎𝟎𝟎. 

21𝐻 = 11𝑣 − 5𝑣 + 6𝑣 + 2𝑣  
𝐻 = 0 

THEN 11𝑣 = 5𝑣 − 6𝑣 − 2𝑣  AND IN EACH COORDINATE: 
𝑣 = 1 IMPLIES 𝑣 = 1 , 𝑣 = −1, 𝑣 = 0 
𝑣 = 0 IMPLIES 𝑣 = 0 , 𝑣 = 0, 𝑣 = 0 

𝑣 = −1 IMPLIES 𝑣 = −1 , 𝑣 = 1, 𝑣 = 0 
IN THIS CASE 𝑣 = 0 AND 𝑣 = 𝑣 = −𝑣 . IMPOSSIBLE, THE NET WOULD NOT BE 3-PERIODIC. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AD. 
COL. AC GEN. EQUATION: 21𝐻 = 6𝑣 + 3𝑣 + 3𝑣 + 9𝑣 + 6𝑣 + 3𝑣 + 3𝑣  
   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗𝟒 = 𝒗𝟕 = 𝟎𝟎𝟎. 

21𝐻 = 3𝑣 + 9𝑣  +6𝑣 +3𝑣  
7𝐻 = 𝑣 + 3𝑣  +2𝑣 +𝑣  

𝐻 =? 
 

 

 
AC: POSSIBLE 

7𝐻 = 𝑣 + 3𝑣  +2𝑣 +𝑣 / 𝐻 =?  
 

𝑎𝑣 + 𝑏𝑣 + 𝑐𝑣 − 𝑑𝑣 = 3𝐻 − 𝑣 − 3𝑣  −2𝑣 −𝑣  
 

(𝑎 + 3)𝑣 + (𝑏 + 1)𝑣 + (𝑐 + 2)𝑣 + (−𝑑 + 1)𝑣 = 7𝐻 

[-3,-1,-2,1] 

 
(29b_AC) 

(0,0,-1), (1,-1,0), (-1,0,1), (-1,-1,-1) 
v2  = (0,0,-1) 
v5  = (1,-1,0)  
v3 = (-1,0,1) 
v6  = (1,1,1) 
H = (0,0,0) 2neigh /1/4/ 
/1/4/-6/-3/1/4/-5/4/-7/-3/1/4/-2/1/ 
/4/-2/1/4/-2/ 
19-Circuit 
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[4,-1,-2,1] 

 
(tsx) 

(-1,0,0), (-1,-1,-1), (-1,1,0), (1,1,-1) 
v2  = (-1,0,0) 
v5  = (-1,-1,-1)  
v3 = (-1,1,0) 
v6  = (-1,-1,1) 
H = (-1,0,0) 1neigh /2/ 
/2/-4/-1/2/-5/-1/2/-6/-3/2/-7/-3/ 
12-Circuit 

COL. BC GEN. EQ.: 21𝐻 = −5𝑣 + 8𝑣 + 8𝑣 + 3𝑣 + 2𝑣 + 𝑣 + 𝑣  
   𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑫𝟎 = 𝟎, 𝒗𝟏 = 𝒗𝟒 = 𝒗𝟕 = 𝟎𝟎𝟎. 

21𝐻 = 8𝑣 + 3𝑣 + 2𝑣 + 𝑣   
𝐻 = 0 

BUT IF 8𝑣 = −3𝑣 − 2𝑣 − 𝑣  THEN 𝑣 = 0. THIS IMPLIES 3𝑣 = −2𝑣 − 𝑣  , IMPOSSIBLE, THE 
NET WOULD NOT BE 3-PERIODIC. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS BC. 
COL. CD GEN. EQ.: 21𝐻 = −8𝑣 − 8𝑣 − 𝑣 − 𝑣 + 5𝑣 − 2𝑣 − 3𝑣  
  𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗𝟒 = 𝒗𝟕 = 𝟎𝟎𝟎. 

21𝐻 = −8𝑣 − 𝑣 + 5𝑣 − 3𝑣   
𝐻 = 0 

THEN 8𝑣 = −𝑣 + 5𝑣 − 3𝑣  AND IN EACH COORDINATE: 
𝑣 = 1 IMPLIES 𝑣 = 0 , 𝑣 = 1, 𝑣 = −1 
𝑣 = 0 IMPLIES 𝑣 = 0 , 𝑣 = 0, 𝑣 = 0 

𝑣 = −1 IMPLIES 𝑣 = 0 , 𝑣 = −1, 𝑣 = 1 
IN THIS CASE 𝑣 = 𝑣 = −𝑣  AND 𝑣 = 0. IMPOSSIBLE, THE NET WOULD NOT BE 3-PERIODIC. 

 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS CD. 
COL. BD GEN. EQ.: 21𝐻 = −7𝑣 + 7𝑣 + 7𝑣 + 7𝑣 − 7𝑣 − 7𝑣  
   𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗𝟒 = 𝒗𝟕 = 𝟎𝟎𝟎. 

21𝐻 = 7𝑣 + 7𝑣 − 7𝑣   
3𝐻 = 𝑣 + 𝑣 − 𝑣  

𝐻 =? 
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BD: POSSIBLE 

3𝐻 = 𝑣 + 𝑣 − 𝑣  / 𝐻 =?  
 

𝑎𝑣 + 𝑏𝑣 + 𝑐𝑣 − 𝑑𝑣 = 3𝐻 − 𝑣 − 𝑣 + 𝑣  
 

𝑎𝑣 + (𝑏 + 1)𝑣 + (𝑐 + 1)𝑣 + (−𝑑 − 1)𝑣 = 3𝐻 

[0,-1,-1,-1] 

 
(3,4,5T72) 

(1,0,1), (1,0,-1), (-1,-1,1), (0,1,0) 
v2  = (1,0,1) 
v5  = (1,0,-1)  
v3 = (-1,-1,1) 
v6  = (0,-1,0) 
H = (0,0,0) 2neigh /4/-7/ 
/1/4/-5/4/-7/6/-7/-3/ 
8-Circuit 

[0,-1,2,-1] 

 
(29a_BD_1111) 

(0,0,1), (-1,-1,0), (0,-1,0), (1,-1,0) 
v2  = (0,0,1) 
v5  = (-1,-1,0)  
v3 = (0,-1,0) 
v6  = (-1,1,0) 
H = (0,-1,0) 2neigh /-1/3/ 
/-4/-1/3/7/-5/-1/3/6/ 
8-Circuit 

[-3,-4,-1,2] 

 
(29b_BD_4-3-21) 

(-1,1,1), (1,0,-1), (-1,-1,-1), (0,1,-1) 
v2  = (-1,1,1) 
v5  = (1,0,-1)  
v3 = (-1,-1,-1) 
v6  = (0,-1,1) 
H = (0,0,-1) 7neigh /4/-5/4/-2/1/4/-6/ 
/1/4/-2/1/4/-2/1/4/-5/4/-5/4/-5/4/-5/4/ 
/-2/1/4/-6/7/-6/-3/  
23-Circuit 
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[-3,-4,2,-1] 

 
(29c_BD_-1-42-1) 

(-1,1,1), (1,0,-1), (0,1,-1), (-1,-1,-1) 
v2  = (-1,1,1) 
v5  = (1,0,-1)  
v3 = (0,1,-1) 
v6  = (1,1,1) 
H = (0,0,-1) 5neigh /4/-5/4/-2/3/ 
/4/-5/4/-5/4/-5/4/-5/4/-2/3/7/-2/3/ 
/6/-2/1/ 17-Circuit 

[-3,-1,-4,2] 

 
(29b_BD_1-3-2-2) 

(-1,1,1), (-1,-1,-1), (1,0,-1), (0,1,-1) 
v2  = (-1,1,1) 
v5  = (-1,-1,-1)  
v3 = (1,0,-1) 
v6  = (0,-1,1) 
H = (0,0,-1) 9neigh /4/-6/-3/1/4/-2/1/4/-7/ 
/4/-5/4/-2/1/4/-2/1/4/-2/1/4/-6/-3/1/ 
/4/-6/-3/1/4/-7/-3/1/4/-7/-3/1/ 27-Circuit 

[-3,-1,-1,-1] 

 
(29b_BD_1-3-21) 

(-1,0,0), (1,1,1), (1,0,-1), (1,-1,0) 
v2  = (-1,0,0) 
v5  = (1,1,1)  
v3 = (1,0,-1) 
v6  = (-1,1,0) 
H = (1,0,0) 5neigh /4/-2/1/4/-7/ 
/4/-5/4/-2/1/4/-2/1/4/-2/1/4/-7/6/-7/ 
/-3/1/ 17-Circuit 

[-3,-1,2,-4] 

 
(29b_BD_1-3-24) 

(-1,1,1), (-1,-1,-1), (0,1,-1), (1,0,-1) 
v2  = (-1,1,1) 
v5  = (-1,-1,-1)  
v3 = (0,1,-1) 
v6  = (-1,0,1) 
H = (0,0,-1) 5neigh /4/-2/3/6/-7/ 
/1/4/-5/4/-2/3/6/-7/6/-7/6/ 
/-2/3/6/-2/ 
15-Circuit 
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[-3,-1,2,-1] 

 
(29a_BD_-2111) 

(0,0,-1), (1,-1,0), (1,0,-1), (1,1,1) 
v2  = (0,0,-1) 
v5  = (1,-1,0)  
v3 = (1,0,-1) 
v6  = (-1,-1,-1) 
H = (1,0,0) 3neigh /4/-2/3/ 
/1/4/-5/4/-2/3/7/-2/3/6/-2/ 
11-Circuit 

[-3,2,-4,-1] 

 
 

(-1,1,1), (0,1,-1), (1,0,-1), (-1,-1,-1) 
v2  = (-1,1,1) 
v5  = (0,1,-1)  
v3 = (1,0,-1) 
v6  = (1,1,1) 
H = (0,0,-1) 9neigh /5/-2/1/4/-7/-3/1/4/-7/ 
/1/4/-7/-3/1/4/-7/-3/1/4/-7/6/-7/-3/1/ 
/4/-2/1/4/-2/1/5/-2/1/5/-7/-3/ 27-Circuit 

[-3,2,-1,-4] 

 

(-1,1,1), (0,1,-1), (-1,-1,-1), (1,0,-1) 
v2  = (-1,1,1) 
v5  = (0,1,-1)  
v3 = (-1,-1,-1) 
v6  = (-1,0,1) 
H = (0,0,-1) 7neigh /5/-2/1/4/-7/6/-7/ 
/1/4/-7/6/-7/6/-7/6/-7/6/-7/-3/1/4/ 
/-2/1/5/-2/1/5/-2/ 21-Circuit 

[-3,2,-1,-1] 

 
(29b_BD_13-2-2) 

(0,0,-1), (1,0,-1), (1,-1,0), (1,1,1) 
v2  = (0,0,-1) 
v5  = (1,0,-1)  
v3 = (1,-1,0) 
v6  = (-1,-1,-1) 
H = (1,0,0) 5neigh /5/-2/1/4/-7/ 
/1/4/-7/6/-7/-3/1/4/-2/1/5/-2/1/5/-2/ 
15-Circuit 
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[3,-4,2,-1] 

 
(29b_BD_1311) 

(1,-1,-1), (1,0,-1), (0,1,-1), (-1,-1,-1) 
v2  = (1,-1,-1) 
v5  = (1,0,-1)  
v3 = (0,1,-1) 
v6  = (1,1,1) 
H = (0,0,-1) 5neigh /-1/2/-5/-1/3/ 
/-5/-1/2/-5/-1/2/-5/-1/2/-5/-1/3/6/-4/ 
/-1/3/7/ 17-Circuit 

[-3,-1,-1,2] 

 
(29b_BD_1-3-21) 

(0,0,-1), (1,-1,0), (1,1,1), (1,0,-1) 
v2  = (0,0,-1) 
v5  = (1,-1,0)  
v3 = (1,1,1) 
v6  = (-1,0,1) 
H = (1,0,0) 5neigh /4/-2/1/4/-6/ 
/1/4/-5/4/-2/1/4/-2/1/4/-2/1/4/-6/7/ 
/-6/-3/ 17-Circuit 

[3,-1,2,-4] 

 
(29b_BD_13-24) 

(1,-1,-1), (-1,-1,-1), (0,1,-1), (1,0,-1) 
v2  = (1,-1,-1) 
v5  = (-1,-1,-1)  
v3 = (0,1,-1) 
v6  = (-1,0,1) 
H = (0,0,-1) 7neigh /-1/3/6/-4/-1/2/-7/ 
/-5/-1/2/-4/-1/2/-4/-1/2/-4/-1/3/6/ 
/-4/-1/3/6/-7/6/-7/6/ 21-Circuit 

[3,2,-1,-4] 

 

(1,-1,-1), (0,1,-1), (-1,-1,-1), (1,0,-1) 
v2  = (1,-1,-1) 
v5  = (0,1,-1)  
v3 = (-1,-1,-1) 
v6  = (-1,0,1) 
H = (0,0,-1) 7neigh /5/-4/-1/2/-7/6/-7/ 
/2/-4/5/-4/5/-4/-1/2/-4/-1/2/-7/6/-7/ 
/6/-7/6/-7/6/-7/-3/ 21-Circuit 
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[3,2,2,-1] 

 
(29b_BD_-2311) 

(1,1,-1), (0,-1,1), (-1,0,1), (1,1,1) 
V2  = (1,1,-1) 
v5  = (0,-1,1)  
v3 = (-1,0,1) 
v6  = (-1,-1,-1) 
H = (0,0,1) 7neigh /5/-4/-1/2/-4/-1/3/ 
/-4/5/-4/5/-4/-1/3/6/-4/-1/3/7/-4/-1/ 
/2/-4/-1/2/-4/-1/2/ 21-Circuit 
 

CASE 30 (BRIDGE). COLLAPSES TO 14. 

 

CASE 31a. 

 
COLLISION AB GEN. EQUATION: 15𝐻 = 5𝑣 + 5𝑣 + 5𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟓 = 𝟎𝟎𝟎. 

3𝐻 = 𝑣 + 𝑣  
𝐻 = 0 

[1,-1,0,0]  

 
(tfc) 

(-1,0,0), (-1,0,0), (0,1,0), (0,0,1) 
v1  = (1,0,0)  
v3  = (-1,0,0)  
v6  = (0,1,0)  
v7  = (0,0,1) 
H=(0,0,0) 1neigh /2/ 
/1/-2/3/-2/ 
4-Circuit 
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COL. AC (AD) GEN. EQUATION: 15𝐻 = 9𝑣 − 3𝑣 − 3𝑣 + 6𝑣 + 5𝑣 + 5𝑣 + 5𝑣  
   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟓 = 𝟎𝟎𝟎. 

15𝐻 = 5𝑣 + 5𝑣 − 3𝑣 − 3𝑣  
𝐻 MUST BE ZERO, 15 CANNOT BE REACHED WITH SUCH SUM. THEN 𝐻 = 0.  

THEN 5(𝑣 + 𝑣 ) = 3𝑣 + 3𝑣  AND, IN EACH COORDINATE: 
𝑣 + 𝑣 = 2 IS IMPOSSIBLE 
𝑣 + 𝑣 = 1 IS IMPOSSIBLE 

𝑣 + 𝑣 = 0 IMPLIES 𝑣 = 0 AND 𝑣 = 0 
𝑣 + 𝑣 = 0 IMPLIES 𝑣 = 1 AND 𝑣 = −1 
𝑣 + 𝑣 = 0 IMPLIES 𝑣 = −1 AND 𝑣 = 1 

𝑣 + 𝑣 = −1 IS IMPOSSIBLE 
𝑣 + 𝑣 = −2 IS IMPOSSIBLE 

THEN 𝑣 = −𝑣  𝑣 = −𝑣  . IMPOSSIBLE FOR A 3-PERIODIC NET. 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AC(AD). 
COL. BC (BD) GEN. EQUATION: 15𝐻 = −3𝑣 − 3𝑣 + 6𝑣 + 9𝑣  
   𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟓 = 𝟎𝟎𝟎. 

   3𝐴 = 3𝐵 + 𝑣 + 𝑣 + 𝑣  
0 = 3𝐵 + 𝑣 + 𝑣  

   3𝐶 + 3𝐻 = −𝑣 − 𝑣  
   6𝐶 = −6𝐻 − 2𝑣 − 2𝑣  (1) 

 
5𝐵 = 3𝐴 + 𝐶 + 𝐷 − 𝑣 − 𝑣 − 𝑣 + 𝑣

+ 𝑣  
5𝐵 = 𝐶 + 𝐷 − 𝑣 − 𝑣  

5𝐶 + 5𝐻 = 𝐶 + 𝐷 − 𝑣 − 𝑣  
4𝐶 + 5𝐻 − 𝐷 = −𝑣 − 𝑣  (2) 

 
3𝐶 = 𝐵 + 2𝐷 + 𝑣 + 𝑣 − 𝑣  

3𝐶 = 𝐵 + 2𝐷 + 𝑣 + 𝑣  
3𝐶 = 𝐶 + 𝐻 + 2𝐷 + 𝑣 + 𝑣  
2𝐶 = 𝐻 + 2𝐷 + 𝑣 + 𝑣  (3) 

 
 
 
 
 
 
 
 
 
 
 
 

 

(3) IN (2):  
2𝐻 + 4𝐷 + 2𝑣 + 2𝑣 + 5𝐻 − 𝐷 = −𝑣 − 𝑣  

7𝐻 = −3𝐷 − 𝑣 − 𝑣 − 2𝑣 − 2𝑣   
14𝐻 = −6𝐷 − 2𝑣 − 2𝑣 − 4𝑣 − 4𝑣  (4) 

 
(3) IN (1):  

3𝐻 + 6𝐷 + 3𝑣 + 3𝑣  = −6𝐻 − 2𝑣 − 2𝑣  
9𝐻 = −6𝐷 − 2𝑣 − 2𝑣 − 3𝑣 − 3𝑣  (5) 

 
(4) - (5): 

5𝐻 = −𝑣 − 𝑣  
𝐻 = 0 
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[0,0,1,1]  
 
 
 
 

 
(hms 3,5-conn) 

 

(1,0,0), (0,0,1), (0,1,0), (0,-1,0) 
v1  = (-1,0,0)  
v3  = (0,0,1)  
v6  = (0,1,0)  
v7  = (0,-1,0) 
H=(0,0,0) 1neigh /5/ 

/-6/-5/4/-7/-5/4/ 
6-Circuit 
 
(OBSERVE THAT, BY EQ. (3), B, C AND D 
COLLIDE TOGETHER) 
COLLISION CD GEN. EQUATION: 15𝐻 = 3𝑣 + 6𝑣 + 6𝑣 − 3𝑣  
   𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟓 = 𝟎𝟎𝟎. 

   3𝐴 = 3𝐵 + 𝑣 + 𝑣 + 𝑣  
   3𝐴 = 0 + 𝑣 + 𝑣  
   3𝐴 = 𝑣 + 𝑣  (1) 

 
5𝐵 = 3𝐴 + 𝐶 + 𝐷 − 𝑣 − 𝑣 − 𝑣 + 𝑣

+ 𝑣  
0 = 3𝐴 + 𝐷 + 𝐻 + 𝐷 − 𝑣 − 𝑣  

3𝐴 + 2𝐷 + 𝐻 = 𝑣 + 𝑣  (2) 
 

3𝐶 = 𝐵 + 2𝐷 + 𝑣 + 𝑣 − 𝑣  
3𝐷 + 3𝐻 = 2𝐷 + 𝑣 + 𝑣  

𝐷 + 3𝐻 = 𝑣 + 𝑣  
2𝐷 = −6𝐻 + 2𝑣 + 2𝑣  (3) 

(1) IN (2):  
𝑣 + 𝑣 + 2𝐷 + 𝐻 = 𝑣 + 𝑣  

2𝐷 + 𝐻 = 0 (4) 
 

(3) IN (4):  
−6𝐻 + 2𝑣 + 2𝑣 + 𝐻 = 0 

5𝐻 = 2𝑣 + 2𝑣   
𝐻 = 0 

(NOTICE THAT, BY EQ. (4), B, C AND D COLLIDE 
TOGETHER) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SAME AS PREVIOUS, BCD COLLIDE TOGETHER. 
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CASE 31b. 

 
COLLISION AB GEN. EQUATION: 15𝐻 = 5𝑣 + 5𝑣 + 5𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟔 = 𝟎𝟎𝟎. 

3𝐻 = 𝑣 + 𝑣  
𝐻 = 0 

[1,-1,0,0]  
 
 
 

 
 

(tfc) 
 
 
 
 
 
 

(-1,0,0), (-1,0,0), (0,-1,0), (0,0,1) 
v1  = (1,0,0)  
v3  = (-1,0,0)  
v4  = (0,1,0)  
v7  = (0,0,1) 

H=(0,0,0) 1neigh /2/ 
 
/1/-2/3/-2/  
4-Circuit  
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COL. AC GEN. EQUATION: 15𝐻 = 9𝑣 − 3𝑣 − 3𝑣 + 6𝑣 + 5𝑣 + 5𝑣 + 5𝑣  

   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟔 = 𝟎𝟎𝟎. 
15𝐻 = −3𝑣 + 6𝑣 + 5𝑣 + 5𝑣  

H MUST BE ZERO, 15 CANNOT BE REACHED WITH SUCH A SUM. THEN 𝐻 = 0.  
THEN 5(𝑣 + 𝑣 ) = 3(𝑣 − 2𝑣 ) AND THUS: 

𝑣 = −𝑣  AND 𝑣 = 2𝑣  , IMPOSSIBLE FOR A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AC. 
COL. AD GEN. EQUATION: 15𝐻 = 9𝑣 + 3𝑣 + 3𝑣 + 6𝑣 + 5𝑣 + 5𝑣 + 5𝑣  

   𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟔 = 𝟎𝟎𝟎. 
15𝐻 = 9𝑣 + 3𝑣 + 5𝑣 + 5𝑣  

𝐻 MUST BE ZERO, 15 15 CANNOT BE REACHED WITH SUCH A SUM. THEN 𝐻 = 0.  
THEN 5(𝑣 + 𝑣 ) = −3(3𝑣 + 𝑣 ) AND THUS: 

𝑣 = −𝑣  AND 𝑣 = −3𝑣  , IMPOSSIBLE FOR A 3-PERIODIC NET. 
IMPOSSIBLE, THERE ARE NO COLLISIONS AD. 

COLLISION BC GEN. EQUATION: 15𝐻 = −3𝑣 − 3𝑣 + 6𝑣 + 9𝑣  
   𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟔 = 𝟎𝟎𝟎. 

15𝐻 = −3𝑣 + 6𝑣  
5𝐻 = −𝑣 + 2𝑣   

𝐻 = 0 
BUT THEN 𝑣 = 2𝑣  THAT IMPLIES 𝑣 = 𝑣 = 0, IMPOSSIBLE FOR A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS BC. 

COLLISION BD GEN. EQUATION: 15𝐻 = 3𝑣 + 3𝑣 + 9𝑣 + 6𝑣  
   𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟔 = 𝟎𝟎𝟎. 

15𝐻 = 3𝑣 + 9𝑣  
5𝐻 = 𝑣 + 3𝑣   

𝐻 = 0 
BUT THEN 𝑣 = −3𝑣  THAT IMPLIES 𝑣 = 𝑣 = 0, IMPOSSIBLE FOR A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS BD. 

COLLISION CD GEN. EQUATION: 15𝐻 = 3𝑣 + 6𝑣 + 6𝑣 − 3𝑣  
   𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟔 = 𝟎𝟎𝟎. 

15𝐻 = 3𝑣 + 6𝑣  
5𝐻 = 𝑣 + 2𝑣   

𝐻 = 0 
BUT THEN 𝑣 = −2𝑣  THAT IMPLIES 𝑣 = 𝑣 = 0, IMPOSSIBLE FOR A 3-PERIODIC NET. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS BD. 
 

CASE 32 (BRIDGE). COLLAPSES TO 5. 
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CASE 33 (BRIDGE). COLLAPSES TO 19. 
 

CASE 34a. 

 
COLLISION AB GEN. EQUATION: 16𝐻 = −4𝑣 − 4𝑣 + 8𝑣 + 4𝑣 + 4𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟔 = 𝟎𝟎𝟎. 

4𝐻 = 𝑣 + 𝑣    
𝐻 = 0 

[0,-1,1,0]  
 
 

 
(sqc27) 

(0,1,0), (1,0,0), (1,0,0), (0,0,1) 
v1  = (0,1,0)  
v2  = (1,0,0)  
v4  = (-1,0,0)  
v7  = (0,0,1) 
H=(0,0,0) 1neigh /3/ 

/2/-5/-3/4/-6/-3/ 
6-Circuit 
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COLLISION AC (AD) GEN. EQUATION: 16𝐻 = −4𝑣 + 4𝑣 + 4𝑣 + 4𝑣 + 8𝑣  
   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟔 = 𝟎𝟎𝟎. 

4𝐻 = 2𝑣 + 𝑣 − 𝑣   
𝐻 =? 

 

 
AC: POSSIBLE 

4𝐻 = 2𝑣 + 𝑣 − 𝑣  / 𝐻 =?  
 

𝑎𝑣 + 𝑏𝑣 − 𝑐𝑣 + 𝑑𝑣 = 4𝐻 − 2𝑣 − 𝑣 + 𝑣  
 

𝑎𝑣 + (𝑏 + 2)𝑣 + (−𝑐 + 1)𝑣 + (𝑑 − 1)𝑣 = 4𝐻 

[0,-2,1,1] 

 

(0,0,1), (0,1,0), (-1,1,0), (1,1,0) 
v1  = (0,0,1) 
v2  = (0,1,0)  
v4 = (1,-1,0) 
v7  = (1,1,0) 
H = (0,0,0) 2neigh /3/5/ 
/3/5/-2/3/5/-2/3/5/7/-4/ 
10-Circuit 
 

[0,2,1,1] 

 
(sqc27) 

(0,0,1), (0,-1,0), (-1,1,0), (1,1,0) 
v1  = (0,0,1) 
v2  = (0,-1,0)  
v4 = (1,-1,0) 
v7  = (1,1,0) 
H = (0,-1,0) 1neigh /2/ 
/2/-5/-3/2/7/-4/ 
6-Circuit 
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[-4,-2,-3,1] 

 

(1,0,-1), (0,-1,1), (-1,1,1), (1,1,1) 
v1  = (1,0,-1) 
v2  = (0,-1,1)  
v4 = (1,-1,-1) 
v7  = (1,1,1) 
H = (0,-1,0) 4neigh /-1/4/-6/5/ 
/-1/-1/-1/-1/4/-6/-3/4/-6/5/7/-6/5/ 
/-2/4/-6/5/-2/ 18-Circuit 
 
 
 

[-4,-2,1,1] 

 

(-1,0,0), (1,-1,0), (-1,-1,-1), (-1,-1,1) 
v1  = (-1,0,0) 
v2  = (1,-1,0)  
v4 = (1,1,1) 
v7  = (-1,-1,1) 
H = (1,0,0) 3neigh /-1/3/5/ 
/-1/-1/-1/-1/3/5/-2/3/5/-2/3/5/7/-4/ 
14-Circuit 
 
 
 

[-4,2,-3,1] 

 

(1,0,-1), (0,1,-1), (-1,1,1), (1,1,1) 
v1  = (1,0,-1) 
v2  = (0,1,-1)  
v4 = (1,-1,-1) 
v7  = (1,1,1) 
H = (0,0,-1) 5neigh /-1/4/-6/-3/2/ 
/-1/-1/-1/-1/2/-5/-3/2/7/-6/-3/4/-6/-3/ 
/4/-6/-3/4/-6/-3/ 20-Circuit 
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[-4,2,1,-3] 

 
(34a_AC_-42-31) 

(1,0,-1), (0,1,-1), (1,1,1), (-1,1,1) 
v1  = (1,0,-1) 
v2  = (0,1,-1)  
v4 = (-1,-1,-1) 
v7  = (-1,1,1) 
H = (0,0,-1) 5neigh /-1/2/-5/6/-7/ 
/-1/-1/-1/-1/2/-5/6/-7/-5/6/-7/-5/6/-7/ 
/-5/-3/2/-5/6/-4/ 
20-Circuit 
 

[-4,2,1,1] 

 

(-1,0,0), (-1,1,0), (-1,-1,-1), (-1,-1,1) 
v1  = (-1,0,0) 
v2  = (-1,1,0)  
v4 = (1,1,1) 
v7  = (-1,-1,1) 
H = (0,1,0) 2neigh /-1/2/ 
/-1/-1/-1/-1/2/7/-4/2/-5/-3/ 
10-Circuit 
 

COLLISION BC (BD) GEN. EQUATION: 16𝐻 = −4𝑣 + 4𝑣 + 8𝑣 − 4𝑣 + 4𝑣  
   𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟔 = 𝟎𝟎𝟎. 

4𝐻 = 𝑣 − 𝑣    
𝐻 = 0 

[0,-1,0,1] 

 
(3,4,5T85) 

 

(0,1,0), (0,0,1), (-1,0,0), (0,0,1) 
v1  = (0,1,0) 
v2  = (0,0,1)  
v4 = (1,0,0) 
v7  = (0,0,1) 
H=(0,0,0) 1neigh /5/ 
 /2/-5/6/-7/-5/-3/ 6-Circuit 
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COLLISION CD GEN. EQUATION: 16𝐻 = 8𝑣 + 4𝑣 − 4𝑣 + 4𝑣 − 4𝑣  

   𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟔 = 𝟎𝟎𝟎. 
4𝐻 = −𝑣 + 𝑣 + 2𝑣  

𝐻 =? 
 

 

 
CD: POSSIBLE 

4𝐻 = −𝑣 + 𝑣 + 2𝑣 / 𝐻 =?  
 

𝑎𝑣 + 𝑏𝑣 − 𝑐𝑣 + 𝑑𝑣 = 4𝐻 + 𝑣 − 𝑣 − 2𝑣   
 

𝑎𝑣 + (𝑏 − 1)𝑣 + (−𝑐 + 1)𝑣 + (𝑑 + 2)𝑣 = 4𝐻 

[0,1,1,-2] 

 

(0,0,1), (1,1,0), (-1,1,0), (0,1,0) 
v1  = (0,0,1) 
v2  = (1,1,0)  
v4 = (1,-1,0) 
v7  = (0,1,0) 
H = (0,0,0) 2neigh /-5/6/ 
/2/-5/6/-7/-5/6/-7/-5/6/-4/ 
10-Circuit 
 
 

[0,1,1,2] 

 
(3,4,5T85) 

(0,0,1), (1,1,0), (-1,1,0), (0,-1,0) 
v1  = (0,0,1) 
v2  = (1,1,0)  
v4 = (1,-1,0) 
v7  = (0,-1,0) 
H = (0,-1,0) 1neigh /7/ 
/2/7/-6/5/7/-4/ 
6-Circuit 
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[-4,-3,1,-2] 

 

(1,0,-1), (-1,1,1), (1,1,1), (0,-1,1) 
v1  = (1,0,-1) 
v2  = (-1,1,1)  
v4 = (-1,-1,-1) 
v7  = (0,-1, 1) 
H = (0,-1,0) 4neigh /-2/-1/3/6/ 
/-1/-1/-1/-1/3/5/-2/3/6/-7/-2/3/6/-7/ 
/-2/3/6/-4/ 18-Circuit 

[-4,-3,1,2] 

 

(1,0,-1), (-1,1,1), (1,1,1), (0,1,-1) 
v1  = (1,0,-1) 
v2  = (-1,1,1)  
v4 = (-1,-1,-1) 
v7  = (0,1,-1) 
H = (0,0,-1) 5neigh /-2/-1/3/5/7/ 
/-1/-1/-1/-1/3/5/-2/3/5/-2/3/5/-2/3/5/ 
/7/-6/5/7/-4/ 20-Circuit 

[-4,1,1,-2] 

 

(-1,0,0), (-1,-1,-1), (-1,-1,1), (1,-1,0) 
v1  = (-1,0,0) 
v2  = (-1,-1,-1)  
v4 = (1,1,-1) 
v7  = (1,-1,0) 
H = (1,0,0) 5neigh /-5/-3/-1/3/6/ 
/-1/-1/-1/-1/2/-5/6/-7/-5/6/-7/-5/6/-4/ 
14-Circuit 

[-4,1,1,2] 

 

(-1,0,0), (-1,-1,-1), (-1,-1,1), (-1,1,0) 
v1  = (-1,0,0) 
v2  = (-1,-1,-1)  
v4 = (1,1,-1) 
v7  = (-1,1,0) 
H = (0,1,0) 6neigh /7/-6/-3/-1/3/6/ 
/-1/-1/-1/-1/2/7/-6/5/7/-4/ 
10-Circuit 
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CASE 34b. 

 
COLLISION AB  GEN. EQUATION: 16𝐻 = −4𝑣 − 4𝑣 + 8𝑣 + 4𝑣 + 4𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟕 = 𝟎𝟎𝟎. 

16𝐻 = −4𝑣 + 4𝑣 + 4𝑣    
4𝐻 = −𝑣 + 𝑣 + 𝑣    

𝐻 = 0 

[0,1,1,-1] 

 
(sqc27) 

(0,0,1), (0,1,0), (-1,-1,0), (-1,0,0) 
v1  = (0,0,1) 
v4  = (0,-1,0)  
v5 = (-1,-1,0) 
v2  = (-1,0,0) 
H=(0,0,0) 1neigh /3/ 
/2/-5/-3/4/-6/-3/ 
6-Circuit 

COLLISION AC GEN. EQUATION: 16𝐻 = −4𝑣 + 4𝑣 + 4𝑣 + 4𝑣 + 8𝑣  
   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟕 = 𝟎𝟎𝟎. 

16𝐻 = 4𝑣 + 4𝑣 + 8𝑣   
4𝐻 = 𝑣 + 𝑣 + 2𝑣  

𝐻 =? 
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AC: POSSIBLE 

4𝐻 = 𝑣 + 𝑣 + 2𝑣 /𝐻 =?  
 

𝑎𝑣 − 𝑏𝑣 + 𝑐𝑣 + 𝑑𝑣 = 4𝐻 − 𝑣 − 𝑣 − 2𝑣   
 

𝑎𝑣 + (−𝑏 + 1)𝑣 + (𝑐 + 1)𝑣 + (𝑑 + 2)𝑣 = 4𝐻 

[0,1,-1,-2] 
 

 

(0,0,1), (1,1,0), (1,-1,0), (0,1,0) 
v1  = (0,0,1) 
v4  = (-1,-1,0)  
v5 = (1,-1,0) 
v2  = (0,1,0) 
H = (0,0,0) 3neigh /3/6/-7/ 
/3/6/-7/-5/6/-7/-2/3/6/-7/-2/3/6/-4/ 
14-Circuit 
 
 
 
 

[0,1,-1,2] 
 

 
(sqc27) 

(0,0,1), (1,1,0), (1,-1,0), (0,-1,0) 
v1  = (0,0,1) 
v4  = (-1,-1,0)  
v5 = (1,-1,0) 
v2  = (0,-1,0) 
H = (0,-1,0) 1neigh /2/ 
/2/-5/-3/2/7/-4/ 
6-Circuit 
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[-4,-3,-1,-2] 

 
(34a_AC_-4-211) 

(1,0,-1), (-1,1,1), (-1,-1,-1), (0,-1,1) 
v1  = (1,0,-1) 
v4  = (1,-1,-1)  
v5 = (-1,-1,-1) 
v2  = (0,-1,1) 
H = (0,-1,0) 3neigh /-1/4/-7/ 
/-1/-1/-1/-1/4/-7/-2/4/-7/-2/4/-7/-5/-3/ 
14-Circuit 

[-4,-3,-1,2] 

 
(34a_AC_-42-31) 

(1,0,-1), (-1,1,1), (-1,-1,-1), (0,1,-1) 
v1  = (1,0,-1) 
v4  = (1,-1,-1)  
v5 = (-1,-1,-1) 
v2  = (0,1,-1) 
H = (0,0,-1) 5neigh /-1/4/-6/-3/2/ 
/-1/-1/-1/-1/4/-6/-3/4/-6/-3/4/-6/-3/2/ 
/-5/-3/2/7/-6/-3/ 20-Circuit 

[-4,1,3,2] 

 
(34a_AC_-42-31) 

(1,0,-1), (1,1,1), (1,-1,-1), (0,1,-1) 
v1  = (1,0,-1) 
v4  = (-1,-1,-1)  
v5 = (1,-1,-1) 
v2  = (0,1,-1) 
H = (0,0,-1) 5neigh /-1/2/7/-6/5/ 
/-1/-1/-1/-1/2/7/-4/2/7/-6/5/7/-6/5/7/ 
/-6/5/7/-6/-3/ 20-Circuit 

[-4,1,-1,-2] 

 
(34a_AC_-4-2-31) 

(-1,0,0), (-1,-1,-1), (1,1,-1), (1,-1,0) 
v1  = (-1,0,0) 
v4  = (1,1,1)  
v5 = (1,1,-1) 
v2  = (1,-1,0) 
H = (1,0,0) 4neigh /-1/3/6/-7/ 
/-1/-1/-1/-1/3/6/-4/3/6/-7/-5/6/-7/-2/ 
/3/6/-7/-2/ 18-Circuit 
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[-4,1,-1,2] 

 
(34a_AC_-4211) 

(-1,0,0), (-1,-1,-1), (1,1,-1), (-1,1,0) 
v1  = (-1,0,0) 
v4  = (1,1,1)  
v5 = (1,1,-1) 
v2  = (-1,1,0) 
H = (0,1,0) 2neigh /-1/2/ 
/-1/-1/-1/-1/2/-5/-3/2/7/-4/ 
10-Circuit 

COLLISION AD GEN. EQUATION: 16𝐻 = 4𝑣 + 4𝑣 + 4𝑣 + 8𝑣 + 4𝑣  
   𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟕 = 𝟎𝟎𝟎. 

16𝐻 = 8𝑣 + 4𝑣    
4𝐻 = 2𝑣 + 𝑣    

𝐻 = 0 
THEN 2𝑣 = −𝑣   AND THUS 𝑣 = 𝑣 = 0, IMPOSSIBLE FOR A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AD. 

COLLISION BC GEN. EQUATION: 16𝐻 = −4𝑣 + 4𝑣 + 8𝑣 − 4𝑣 + 4𝑣  
   𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟕 = 𝟎𝟎𝟎. 

16𝐻 = 8𝑣 + 4𝑣    
4𝐻 = 2𝑣 + 𝑣    

𝐻 = 0 
THEN 2𝑣 = −𝑣   AND THUS 𝑣 = 𝑣 = 0, IMPOSSIBLE FOR A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS BC. 
COLLISION BD GEN. EQUATION: 16𝐻 = 4𝑣 + 8𝑣 + 4𝑣 − 4𝑣 + 4𝑣  
   𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟕 = 𝟎𝟎𝟎. 

16𝐻 = 4𝑣 + 4𝑣    
4𝐻 = 𝑣 + 𝑣    

𝐻 = 0 

[0,1,-1,0] 

 
(3,4,5T85) 

(0,0,1), (0,-1,0), (0,-1,0), (1,0,0) 
v1  = (0,0,1) 
v4  = (0,1,0)  
v5 = (0,-1,0) 
v2  = (1,0,0) 
H=(0,0,0) 1neigh /6/ 
/4/-6/5/7/-6/-3/ 
6-Circuit  
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COLLISION CD GEN. EQUATION: 16𝐻 = 8𝑣 + 4𝑣 − 4𝑣 + 4𝑣 − 4𝑣  

   𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟕 = 𝟎𝟎𝟎. 
16𝐻 = −4𝑣 + 4𝑣 − 4𝑣  

4𝐻 = −𝑣 + 𝑣 − 𝑣  
𝐻 = 0 

[0,1,1,1] 

 
(3,4,5T85) 

(1,0,0), (0,-1,-1), (0,1,0), (0,0,1) 
v1  = (1,0,0) 
v4  = (0,1,1)  
v5 = (0,1,0) 
v2  = (0,0,1) 
H=(0,0,0) 1neigh /7/ 

 
/-2/4/-7/-5/6/-7/ 
6-Circuit 

 

CASE 34c. 

 
COL. AB(AC,AD)  GEN. EQUATION: 16𝐻 = −4𝑣 − 4𝑣 + 8𝑣 + 4𝑣 + 4𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟒 = 𝟎𝟎𝟎. 

16𝐻 = −4𝑣 − 4𝑣  
4𝐻 = −𝑣 − 𝑣    

𝐻 = 0 
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[0,-1,1,0] 

 
(sqc27) 

(1,0,0), (0,-1,0), (0,-1,0), (0,0,1) 
v1  = (1,0,0) 
v5  = (0,1,0)  
v6 = (0,-1,0) 
v7  = (0,0,1) 
H=(0,0,0) 1neigh /3/ 
/2/-5/-3/4/-6/-3/ 
6-Circuit  
 

COL. BC(BD,CD) GEN. EQUATION: 16𝐻 = −4𝑣 + 4𝑣 + 8𝑣 − 4𝑣 + 4𝑣  
   𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟒 = 𝟎𝟎𝟎. 

16𝐻 = −4𝑣 + 4𝑣 + 8𝑣      
4𝐻 = −𝑣 + 𝑣 + 2𝑣    

𝐻 =? 
 

 

BC: POSSIBLE 
4𝐻 = −𝑣 + 𝑣 + 2𝑣   / 𝐻 =?  

 
𝑎𝑣 − 𝑏𝑣 + 𝑐𝑣 + 𝑑𝑣 = 4𝐻 + 𝑣 − 𝑣 − 2𝑣   

 
𝑎𝑣 + (−𝑏 + 2)𝑣 + (𝑐 + 1)𝑣 + (𝑑 − 1)𝑣 = 4𝐻 

[0,-2,-1,1] 

 
(3,4,5T85) 

(0,0,1), (0,1,0), (1,-1,0), (1,1,0) 
v1  = (0,0,1) 
v5  = (0,-1,0)  
v6 = (1,-1,0) 
v7  = (1,1,0) 
H = (0,-1,0) 1neigh /5/ 
/3/5/7/-6/5/-2/ 
6-Circuit 
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[0,2,-1,1] 

 

(0,0,1), (0,-1,0), (1,-1,0), (1,1,0) 
v1  = (0,0,1) 
v5  = (0,1,0)  
v6 = (1,-1,0) 
v7  = (1,1,0) 
H = (0,0,0) 2neigh /-3/2/ 
/2/-5/-3/2/-5/-3/2/7/-6/-3/ 
10-Circuit 
 
 

[-4,-2,-1,-3] 

 

(1,0,-1), (0,-1,1), (-1,-1,-1), (-1,1,1) 
v1  = (1,0,-1) 
v5  = (0,1,-1)  
v6 = (-1,-1,-1) 
v7  = (-1,1,1) 
H = (0,0,-1) 5neigh /5/-2/-1/4/-7/ 
/-1/-1/-1/-1/3/5/-2/4/-7/-2/4/-7/-2/4/ 
/-7/-2/4/-6/5/-2/ 20-Circuit 

[-4,-2,-1,1] 

 
(34a_CD_-4112) 

(-1,0,0), (1,-1,0), (1,1,-1), (-1,-1,-1) 
v1  = (-1,0,0) 
v5  = (-1,1,0)  
v6 = (1,1,-1) 
v7  = (-1,-1,-1) 
H = (0,1,0) 4neigh /5/-2/-1/2/ 
/-1/-1/-1/-1/3/5/7/-6/5/-2/ 
10-Circuit 
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[-4,2,-1,-3] 

 
(34a_CD_-4-31-2) 

(1,0,-1), (0,1,-1), (-1,-1,-1), (-1,1,1) 
v1  = (1,0,-1) 
v5  = (0,-1,1)  
v6 = (-1,-1,-1) 
v7  = (-1,1,1) 
H = (0,-1,0) 4neigh /-3/-1/4/-7/ 
/-1/-1/-1/-1/4/-7/-2/4/-7/-5/-3/4/-7/ 
/-5/-3/4/-6/-3/ 
18-Circuit 

[-4,2,-1,1] 

 
 
 

(-1,0,0), (-1, 1,0), (1,1,-1), (-1,-1,-1) 
v1  = (-1,0,0) 
v5  = (1,-1,0)  
v6 = (1,1,-1) 
v7  = (-1,-1,-1) 
H = (1,0,0) 3neigh /-3/-1/2/ 
/-1/-1/-1/-1/2/-5/-3/2/-5/-3/2/7/-6/-3/ 
14-Circuit 
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CASE 34d. 

 
COLLISION AB GEN. EQUATION: 16𝐻 = −4𝑣 − 4𝑣 + 8𝑣 + 4𝑣 + 4𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟔 = 𝟎𝟎𝟎. 

16𝐻 = −4𝑣 + 8𝑣  
4𝐻 = −𝑣 + 2𝑣  

𝐻 = 0 
THEN 2𝑣 = 𝑣   AND THUS 𝑣 = 𝑣 = 0, IMPOSSIBLE FOR A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AB. 

COLLISION AC GEN. EQUATION: 16𝐻 = −4𝑣 + 4𝑣 + 4𝑣 + 4𝑣 + 8𝑣  
   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟔 = 𝟎𝟎𝟎. 

16𝐻 = −4𝑣 + 4𝑣 + 4𝑣   
4𝐻 = −𝑣 + 𝑣 + 𝑣  

𝐻 = 0 

[0,-1,1,1] 

 
(sqc27) 

(1,0,0), (0,1,0), (0,0,-1), (0,1,1) 
v1  = (1,0,0) 
v3  = (0,1,0)  
v5 = (0,0,1) 
v7  = (0,1,1) 
H=(0,0,0) 1neigh /2/ 

/3/5/-2/4/-7/-2/ 
6-Circuit  
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COLLISION AD GEN. EQUATION: 16𝐻 = 4𝑣 + 4𝑣 + 4𝑣 + 8𝑣 + 4𝑣  
   𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟔 = 𝟎𝟎𝟎. 

16𝐻 = 4𝑣 + 4𝑣    
4𝐻 = 𝑣 + 𝑣    

𝐻 = 0 

[0,-1,0,-1] 

 
(sqc27) 

 
 
 
 

(1,0,0), (0,1,0), (0,0,-1), (0,-1,0) 
v1  = (1,0,0) 
v3  = (0,1,0)  
v5 = (0,0,1) 
v7  = (0,-1,0) 
H=(0,0,0) 1neigh /4/ 

/7/-4/3/6/-4/2/ 
6-Circuit  
 
 
 
 

COLLISION BC GEN. EQUATION: 16𝐻 = −4𝑣 + 4𝑣 + 8𝑣 − 4𝑣 + 4𝑣  
   𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟔 = 𝟎𝟎𝟎. 

16𝐻 = −4𝑣 + 8𝑣 − 4𝑣     
4𝐻 = −𝑣 + 2𝑣 − 𝑣     

𝐻 =? 

 
 
 

 
BC: POSSIBLE 

4𝐻 = −𝑣 + 2𝑣 − 𝑣   / 𝐻 =?  
 

𝑎𝑣 + 𝑏𝑣 − 𝑐𝑣 + 𝑑𝑣 = 4𝐻+𝑣 − 2𝑣 + 𝑣   
 

𝑎𝑣 + (𝑏 − 1)𝑣 + (−𝑐 + 2)𝑣 + (𝑑 − 1)𝑣 = 4𝐻 
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[0,1,-2,1] 

 
(3,4,5T85) 

(0,0,1), (1,1,0), (0,1,0), (-1,1,0) 
v1  = (0,0,1) 
v3  = (1,1,0)  
v5 = (0,-1,0) 
v7  = (-1,1,0) 
H = (0,-1,0) 1neigh /5/ 
/3/5/7/-6/5/-2/ 
6-Circuit 

[0,1,2,1] 

 

(0,0,1), (1,1,0), (0,-1,0), (-1,1,0) 
v1  = (0,0,1) 
v3  = (1,1,0)  
v5 = (0,1,0) 
v7  = (-1,1,0) 
H = (0,0,0) 3neigh /6/-4/2/ 
/3/6/-4/2/7/-4/2/-5/6/-4/2/-5/6/-4/ 
14-Circuit 

[-4,-3,-2,1] 

 
(34a_CD_-4-312) 

(1,0,-1), (-1,1,1), (0,-1,1), (1,1,1) 
v1  = (1,0,-1) 
v3  = (-1,1,1)  
v5 = (0,1,-1) 
v7  = (1,1,1) 
H = (0,0,-1) 5neigh /-3/-1/4/-6/5/ 
/-1/-1/-1/-1/4/-6/-3/4/-6/-3/4/-6/-3/4/ 
/-6/5/7/-6/5/-2/ 
20-Circuit 
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[-4,-3,2,1] 

 
(34c_BC_-42-11) 

(1,0,-1), (-1,1,1), (0,1,-1), (1,1,1) 
v1  = (1,0,-1) 
v3  = (-1,1,1)  
v5 = (0,-1,1) 
v7  = (1,1,1) 
H = (0,-1,0) 3neigh /-3/-1/2/ 
/-1/-1/-1/-1/2/-5/-3/2/-5/-3/2/7/-6/-3/ 
14-Circuit 

[-4,1,-2,-3] 

 
 

(34c_BC_-4-2-1-3) 
 

 

(1,0,-1), (1,1,1), (0,-1,1), (-1,1,1) 
v1  = (1,0,-1) 
v3  = (1,1,1)  
v5 = (0,1,-1) 
v7  = (-1,1,1) 
H = (0,0,-1) 5neigh /5/-2/-1/4/-7/ 
/-1/-1/-1/-1/3/5/-2/4/-7/-2/4/-7/-2/4/ 
/-7/-2/4/-6/5/-2/ 
20-Circuit 

[-4,1,-2,1] 

 
(34a_CD_-4112) 

(-1,0,0), (-1,-1,1), (1,-1,0), (-1,-1,-1) 
v1  = (-1,0,0) 
v3  = (-1,-1,1)  
v5 = (-1,1,0) 
v7  = (-1,-1,-1) 
H = (0,1,0) 4neigh /5/-2/-1/2/ 
/-1/-1/-1/-1/3/5/7/-6/5/-2/ 
10-Circuit 
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[-4,1,2,-3] 

 
(34a_CD_-411-2) 

 

(1,0,-1), (1,1,1), (0,1,-1), (-1,1,1) 
v1  = (1,0,-1) 
v3  = (1,1,1)  
v5 = (0,-1,1) 
v7  = (-1,1,1) 
H = (0,-1,0) 5neigh /6/-4/-1/4/-7/ 
/-1/-1/-1/-1/3/6/-7/-5/6/-7/-5/6/-7/-2/ 
14-Circuit 

[-4,1,2,1] 

 
(34a_CD_-4-31-2) 

 

(-1,0,0), (-1,-1,1), (-1,1,0), (-1,-1,-1) 
v1  = (-1,0,0) 
v3  = (-1,-1,1)  
v5 = (1,-1,0) 
v7  = (-1,-1,-1) 
H = (1,0,0) 4neigh /6/-4/-1/2/ 
/-1/-1/-1/-1/3/6/-4/2/-5/6/-4/2/-5/6/ 
/-4/2/7/-4/ 
18-Circuit 
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COLLISION BD GEN. EQUATION: 16𝐻 = 4𝑣 + 8𝑣 + 4𝑣 − 4𝑣 + 4𝑣  
   𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟔 = 𝟎𝟎𝟎. 

16𝐻 = 4𝑣 + 4𝑣 − 4𝑣    
4𝐻 = 𝑣 + 𝑣 − 𝑣    

𝐻 = 0 

[0,1,1,-1] 

 
(3,4,5T85) 

(1,0,0), (0,1,1), (0,-1,0), (0,0,1) 
v1  = (1,0,0) 
v3  = (0,1,1)  
v5 = (0,1,0) 
v7  = (0,0,1) 
H=(0,0,0) 1neigh /6/ 
/4/-6/5/7/-6/-3/ 
6-Circuit 

 

COLLISION CD GEN. EQUATION: 16𝐻 = 8𝑣 + 4𝑣 − 4𝑣 + 4𝑣 − 4𝑣  

   𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟔 = 𝟎𝟎𝟎. 
16𝐻 = 8𝑣 − 4𝑣  

4𝐻 = 2𝑣 − 𝑣  
𝐻 = 0 

THEN 2𝑣 = 𝑣   AND THUS 𝑣 = 𝑣 = 0, IMPOSSIBLE FOR A 3-PERIODIC NET. 
 
 
 
 
 
 
 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS CD. 
 

CASE 35 (BRIDGE). COLLAPSES TO 16. 

 

CASE 36 (BRIDGE). COLLAPSES TO 1. 
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CASE 37a. 

 
COLLISION AB GEN. EQUATION: 12𝐻 = 8𝑣 − 2𝑣 − 2𝑣 + 4𝑣 + 2𝑣 + 2𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑫𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟔 = 𝟎𝟎𝟎. 

12𝐻 = 2𝑣 − 2𝑣 + 4𝑣  
6𝐻 = 𝑣 − 𝑣 + 2𝑣  

𝐻 = 0 

[0,1,1,-2] 

 
(3,6T32) 

(NEW COLLISION) 
 

(1,0,0), (0,-1,-1), (0,1,-1), (0,0,-1) 
v1  = (1,0,0) 
v3  = (0,1,1)  
v5 = (0,1,-1) 
v7  = (0,0,-1) 
H=(0,0,0) 1neigh /4/ 
 
/3/7/-5/-4/2/7/-6/-4/ 
8-Circuit  
 
 
 
 
 



87 
 

COLLISION AC GEN. EQUATION: 12𝐻 = 6𝑣 + 3𝑣 + 3𝑣 + 3𝑣 + 6𝑣 + 3𝑣  
   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟔 = 𝟎𝟎𝟎. 

12𝐻 = 3𝑣 +3𝑣 + 6𝑣   
4𝐻 = 𝑣 +𝑣 + 2𝑣   

𝐻 =? 
 
 

 

 
AC: POSSIBLE 

4𝐻 = 𝑣 +𝑣 + 2𝑣  / 𝐻 =? 
 

𝑎𝑣 − 𝑏𝑣 + 𝑐𝑣 + 𝑑𝑣 = 4𝐻 − 𝑣 − 𝑣 − 2𝑣  
 

𝑎𝑣 + (−𝑏 + 1)𝑣 + (𝑐 + 1)𝑣 + (𝑑 + 2)𝑣 = 4𝐻 

[0,1,-1,2] 

 

(0,0,1), (1,1,0), (1,-1,0), (0,-1,0) 
v1  = (0,0,1) 
v3  = (-1,-1,0)  
v5 = (1,-1,0) 
v7  = (0,-1,0) 
H = (0,-1,0) 2neigh /2/7/ 
/2/-3/2/7/-6/-4/2/7/-5/-4/ 
10-Circuit 

[0,1,-1,-2] 

 
(37a_AC_01-12) 

(0,0,1), (1,1,0), (1,-1,0), (0,1,0) 
v1  = (0,0,1) 
v3  = (-1,-1,0)  
v5 = (1,-1,0) 
v7  = (0,1,0) 
H = (0,0,0) 2neigh /4/6/ 
/4/6/-5/6/-7/-2/4/6/-7/-3/ 
10-Circuit 
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[-4,-3,-1,-2] 

 
(NEW COLLISION) 

 
 

(1,0,-1), (-1,1,1), (-1,-1,-1), (0,-1,1) 
v1  = (1,0,-1) 
v3  = (1,-1,-1)  
v5 = (-1,-1,-1) 
v7  = (0,-1,1) 
H = (0,-1,0) 5neigh /-1/3/-2/4/6/ 
/-1/-1/-1/-1/4/6/-5/6/-7/-2/3/-2/3/-2/ 
/3/-2/4/6/-7/-2/ 20-Circuit 
 

[-4,-3,-1,2] 

 
(NEW COLLISION) 

 
 

(1,0,-1), (-1,1,1), (-1,-1,-1), (0,1,-1) 
v1  = (1,0,-1) 
v3  = (1,-1,-1)  
v5 = (-1,-1,-1) 
v7  = (0,1,-1) 
H = (0,0,-1) 3neigh /-1/3/7/ 
/-1/-1/-1/-1/3/-2/3/7/-5/-4/3/7/-6/-4/ 
14-Circuit 

[-4,1,-1,-2] 

 
(37a_AC_-4-3-12) 
(NEW COLLISION) 

 

(-1,0,0), (-1,-1,-1), (1,1,-1), (1,-1,0) 
v1  = (-1,0,0) 
v3  = (1,1,1)  
v5 = (1,1,-1) 
v7  = (1,-1,0) 
H = (1,0,0) 3neigh /-1/4/6/ 
/-1/-1/-1/-1/4/6/-5/6/-7/-3/4/6/-7/-2/ 
14-Circuit 
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[-4,1,3,2] 

 
(37a_AC_-4-3-1-2) 
(NEW COLLISION) 

(1,0,-1), (1,1,1), (1,-1,-1), (0,1,-1) 
v1  = (1,0,-1) 
v3  = (-1,-1,-1)  
v5 = (1,-1,-1) 
v7  = (0,1,-1) 
H = (0,0,-1) 5neigh /-1/2/7/-6/5/ 
/-1/-1/-1/-1/2/-3/2/7/-6/5/-6/5/-6/5/ 
/-6/-4/2/7/-6/-4/ 20-Circuit 

COLLISION AD  GEN. EQUATION: 12𝐻 = 5𝑣 + 5𝑣 − 2𝑣 + 𝑣 + 𝑣 + 2𝑣  
   𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟔 = 𝟎𝟎𝟎. 

12𝐻 = 5𝑣 + 𝑣 − 2𝑣  
𝐻 = 0 

THEN 5𝑣 = −𝑣 + 2𝑣  AND THEN ALL THESE VOLTAGES MUST BE ZERO, IMPOSSIBLE FOR A 3-
PERIODIC NET. 

 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AD. 
COLLISION BC  GEN. EQUATION: 12𝐻 = 5𝑣 + 5𝑣 + 2𝑣 + 𝑣 + 𝑣 − 2𝑣  
   𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟔 = 𝟎𝟎𝟎. 

12𝐻 = 5𝑣 + 𝑣 + 2𝑣  
𝐻 = 0 

THEN 5𝑣 = −𝑣 − 2𝑣  AND THEN ALL THESE VOLTAGES MUST BE ZERO, IMPOSSIBLE FOR A 3-
PERIODIC NET. 

 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BC. 
COLLISION BD GEN. EQUATION: 12𝐻 = −6𝑣 + 3𝑣 + 3𝑣 + 3𝑣 − 6𝑣 + 3𝑣  
   𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟔 = 𝟎𝟎𝟎. 

12𝐻 = 3𝑣 + 3𝑣 − 6𝑣   
4𝐻 = 𝑣 + 𝑣 − 2𝑣  

𝐻 =? 
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BD: POSSIBLE 

4𝐻 = 𝑣 + 𝑣 − 2𝑣  / 𝐻 =? 
 

𝑎𝑣 − 𝑏𝑣 + 𝑐𝑣 + 𝑑𝑣 = 4𝐻 − 𝑣 − 𝑣 + 2𝑣  
 

𝑎𝑣 + (−𝑏 + 1)𝑣 + (𝑐 + 1)𝑣 + (𝑑 − 2)𝑣 = 4𝐻 
 
 
 

[0,1,-1,2] 

 

(0,0,1), (1,1,0), (1,-1,0), (0,-1,0) 
v1  = (0,0,1) 
v3  = (-1,-1,0)  
v5 = (1,-1,0) 
v7  = (0,-1,0) 
H = (0,0,0) 2neigh /-4/2/ 
2/-3/2/7/-5/-4/2/7/-6/-4/ 
10-Circuit 

[0,1,-1,-2] 

 

(0,0,1), (1,1,0), (1,-1,0), (0,1,0) 
v1  = (0,0,1) 
v3  = (-1,-1,0)  
v5 = (1,-1,0) 
v7  = (0,1,0) 
H = (0,-1,0) 2neigh /6/-7/ 
/4/6/-5/6/-7/-2/4/6/-7/-3/ 
10-Circuit 

[-4,-3,-1,-2] 

 
 (NEW COLLISION) 

(1,0,-1), (-1,1,1), (-1,-1,-1), (0,-1,1) 
v1  = (1,0,-1) 
v3  = (1,-1,-1)  
v5 = (-1,-1,-1) 
v7  = (0,-1,1) 
H = (0,0,-1) 5neigh /6/-7/-2/-1/3/ 
/-1/-1/-1/-1/4/6/-5/6/-7/-2/3/-2/3/-2/3/ 
/-2/4/6/-7/-2/ 20-Circuit 
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[-4,-3,-1,2] 

 
 (NEW COLLISION) 

(1,0,-1), (-1,1,1), (-1,-1,-1), (0,1,-1) 
v1  = (1,0,-1) 
v3  = (1,-1,-1)  
v5 = (-1,-1,-1) 
v7  = (0,1,-1) 
H = (0,-1,0) 3neigh /-4/-1/3/ 
/-1/-1/-1/-1/3/-2/3/7/-5/-4/3/7/-6/-4/ 
14-Circuit 

[-4,1,-1,-2] 

 
 (NEW COLLISION) 

(-1,0,0), (-1,-1,-1), (1,1,-1), (1,-1,0) 
v1  = (-1,0,0) 
v3  = (1,1,1)  
v5 = (1,1,-1) 
v7  = (1,-1,0) 
H = (0,1,0) 5neigh /-4/-1/4/6/-7/ 
/-1/-1/-1/-1/4/6/-5/6/-7/-2/4/6/-7/-3/ 
14-Circuit 

[-4,1,3,2] 

 
 (NEW COLLISION) 

(1,0,-1), (1,1,1), (1,-1,-1), (0,1,-1) 
v1  = (1,0,-1) 
v3  = (-1,-1,-1)  
v5 = (1,-1,-1) 
v7  = (0,1,-1) 
H = (0,-1,0) 5neigh /5/-6/-4/-1/2/ 
/-1/-1/-1/-1/2/-3/2/7/-6/5/-6/5/-6/5/-6/ 
/-4/2/7/-6/-4/ 20-Circuit 

COLLISION CD GEN. EQUATION: 12𝐻 = 2𝑣 + 2𝑣 − 8𝑣 − 2𝑣 − 2𝑣 − 4𝑣  
   𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟔 = 𝟎𝟎𝟎. 

12𝐻 = 2𝑣 − 8𝑣 − 2𝑣  
6𝐻 = 𝑣 − 4𝑣 − 𝑣  

𝐻 =? 
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CD: POSSIBLE 

6𝐻 = 𝑣 − 4𝑣 − 𝑣  / 𝐻 =? 
 

𝑎𝑣 − 𝑏𝑣 + 𝑐𝑣 + 𝑑𝑣 = 6𝐻 − 𝑣 + 4𝑣 + 𝑣  
 

𝑎𝑣 + (−𝑏 + 1)𝑣 + (𝑐 − 1)𝑣 + (𝑑 − 4)𝑣 = 6𝐻 
 

[0,1,1,-2] 

 
(NEW COLLISION) 

(0,0,1), (1,1,0), (-1,1,0), (0,1,0) 
v1  = (0,0,1) 
v3  = (-1,-1,0)  
v5 = (-1,1,0) 
v7  = (0,1,0) 
H = (0,-1,0) 1neigh /-7/ 
/4/6/-7/-2/4/5/-7/-3/ 
8-Circuit 
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CASE 37b. 

 
COLLISION AB GEN. EQUATION: 12𝐻 = 8𝑣 − 2𝑣 − 2𝑣 + 4𝑣 + 2𝑣 + 2𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑫𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟕 = 𝟎𝟎𝟎. 

12𝐻 = 2𝑣 − 2𝑣 − 2𝑣  
6𝐻 = 𝑣 − 𝑣 − 𝑣  

𝐻 = 0 

[0,1,-1,-1] 
 

 
 

(3,6T32) 

(NEW COLLISION) 
 

(1,0,0), (0,-1,-1), (0,-1,0), (0,0,-1) 
v1  = (1,0,0) 
v3  = (0,1,1)  
v5 = (0,1,0) 
v6  = (0,0,1) 

H=(0,0,0) 1neigh /4/ 
 

/3/7/-5/-4/2/7/-6/-4/ 
8-Circuit 

 
 
 
 
 
 
 
 
 



94 
 

COLLISION AC GEN. EQUATION: 12𝐻 = 6𝑣 + 3𝑣 + 3𝑣 + 3𝑣 + 6𝑣 + 3𝑣  
   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟕 = 𝟎𝟎𝟎. 

12𝐻 = 3𝑣 +3𝑣 + 3𝑣   
4𝐻 = 𝑣 +𝑣 + 𝑣   

𝐻 = 0 

[0,1,1,1] 

 
(37a_AC_01-12) 

 
 

(1,0,0), (0,1,1), (0,-1,0), (0,0,-1) 
v1  = (1,0,0) 
v3  = (0,-1,-1)  
v5 = (0,1,0) 
v6  = (0,0,1) 
H=(0,0,0) 2neigh /2/7/ 

 
/4/5/-7/-2/3/-2/4/6/-7/-2/ 
10-Circuit 
 

COLLISION AD  GEN. EQUATION: 12𝐻 = 5𝑣 + 5𝑣 − 2𝑣 + 𝑣 + 𝑣 + 2𝑣  
   𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟕 = 𝟎𝟎𝟎. 

12𝐻 = 5𝑣 + 𝑣 + 𝑣   
𝐻 = 0 

THEN 5𝑣 = −𝑣 − 𝑣  AND THUS 𝑣  MUST BE ZERO, IMPOSSIBLE, DOUBLE EDGE WITH NULL 
VOLTAGES. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AD. 
COLLISION BC  GEN. EQUATION: 12𝐻 = 5𝑣 + 5𝑣 + 2𝑣 + 𝑣 + 𝑣 − 2𝑣  
   𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟕 = 𝟎𝟎𝟎. 

12𝐻 = 5𝑣 + 𝑣 + 5𝑣  
𝐻 = 0 

THEN 5(𝑣 + 𝑣 ) = −𝑣  AND THUS 𝑣  MUST BE ZERO, IMPOSSIBLE, DOUBLE EDGE WITH NULL 
VOLTAGES. 

 
 
 
 
 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BC. 
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COLLISION BD GEN. EQUATION: 12𝐻 = −6𝑣 + 3𝑣 + 3𝑣 + 3𝑣 − 6𝑣 + 3𝑣  
   𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟕 = 𝟎𝟎𝟎. 

12𝐻 = 3𝑣 + 3𝑣 + 3𝑣  
4𝐻 = 𝑣 + 𝑣 + 𝑣  

𝐻 = 0 

[0,1,1,1]  

 
(37a_BD_01-12) 

 

(1,0,0), (0,1,1), (0,-1,0), (0,0,-1) 
v1  = (1,0,0) 
v3  = (0,-1,-1)  
v5 = (0,1,0) 
v6  = (0,0,1) 
H=(0,0,0) 2neigh /-4/2/ 
 
/5/-7/-2/3/-2/4/6/-7/-2/4/ 
10-Circuit 
  

COLLISION CD GEN. EQUATION: 12𝐻 = 2𝑣 + 2𝑣 − 8𝑣 − 2𝑣 − 2𝑣 − 4𝑣  
   𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟕 = 𝟎𝟎𝟎. 

12𝐻 = 2𝑣 − 2𝑣 − 2𝑣  
6𝐻 = 𝑣 − 𝑣 − 𝑣  

𝐻 = 0 

[0,1,-1,-1] 

 
(37a_CD_011-2) 

(NEW COLLISION) 
 

(1,0,0), (0,-1,-1), (0,-1,0), (0,0,-1) 
v1  = (1,0,0) 
v3  = (0,1,1)  
v5 = (0,1,0) 
v6  = (0,0,1) 
H=(0,0,0) 1neigh /-7/ 
 
/3/7/-6/-4/2/7/-5/-4/ 
8-Circuit 
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CASE 37c. 

 
COLLISION AB  GEN. EQUATION: 12𝐻 = 8𝑣 − 2𝑣 − 2𝑣 + 4𝑣 + 2𝑣 + 2𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑫𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟔 = 𝟎𝟎𝟎. 

12𝐻 = 8𝑣 − 2𝑣 + 2𝑣  
6𝐻 = 4𝑣 − 𝑣 + 𝑣  

𝐻 =? 

 

 
AB: POSSIBLE 

6𝐻 = 4𝑣 − 𝑣 + 𝑣  / 𝐻 =? 
 

𝑎𝑣 − 𝑏𝑣 − 𝑐𝑣 + 𝑑𝑣 = 6𝐻 − 4𝑣 + 𝑣 − 𝑣  
 

𝑎𝑣 + (−𝑏 + 1)𝑣 + (−𝑐 + 4)𝑣 + (𝑑 − 1)𝑣 = 6𝐻 
 
 
 

[0,1,-2,1] 

 
(3,6T32) 

(NEW COLLISION) 

(0,0,1), (1,1,0), (0,1,0), (-1,1,0) 
v1  = (0,0,1) 
v3  = (-1,-1,0)  
v4 = (0,-1,0) 
v5  = (-1,1,0) 
H = (0,-1,0) 1neigh /4/ 
/4/6/-7/-2/4/5/-7/-3/ 
8-Circuit 
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COLLISION AC GEN. EQUATION: 12𝐻 = 6𝑣 + 3𝑣 + 3𝑣 + 3𝑣 + 6𝑣 + 3𝑣  
   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟔 = 𝟎𝟎𝟎. 

12𝐻 = 3𝑣 + 3𝑣 + 6𝑣  
4𝐻 = 𝑣 + 𝑣 + 2𝑣  

𝐻 =? 
 

 

 

 
AC: POSSIBLE 

4𝐻 = 𝑣 + 𝑣 + 2𝑣  / 𝐻 =? 
 

𝑎𝑣 − 𝑏𝑣 − 𝑐𝑣 + 𝑑𝑣 = 4𝐻 − 𝑣 − 𝑣 − 2𝑣  
 

𝑎𝑣 + (−𝑏 + 1)𝑣 + (−𝑐 + 2)𝑣 + (𝑑 + 1)𝑣 = 4𝐻 

[0,1,-2,-1] 

 
(37a_AC_01-12) 

(0,0,1), (1,1,0), (0,1,0), (1,-1,0) 
v1  = (0,0,1) 
v3  = (-1,-1,0)  
v4 = (0,-1,0) 
v5  = (1,-1,0) 
H = (0,-1,0) 2neigh /4/6/ 
/4/6/-5/6/-7/-2/4/6/-7/-3/ 
10-Circuit 

[0,1,2,-1] 

 
(37a_AC_01-12) 

(0,0,1), (1,1,0), (0,-1,0), (1,-1,0) 
v1  = (0,0,1) 
v3  = (-1,-1,0)  
v4 = (0,1,0) 
v5  = (1,-1,0) 
H = (0,0,0) 2neigh /2/7/ 
/2/-3/2/7/-5/-4/2/7/-6/-4/ 
10-Circuit 
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[-4,-3,-2,-1] 

 
(37a_AC_-4-3-1-2) 
(NEW COLLISION) 

(1,0,-1), (-1,1,1), (0,-1,1), (-1,-1,-1) 
v1  = (1,0,-1) 
v3  = (1,-1,-1)  
v4 = (0,1,-1) 
v5  = (-1,-1,-1) 
H = (0,0,-1) 5neigh /-1/3/-2/4/6/ 
/-1/-1/-1/-1/4/6/-5/6/-7/-2/3/-2/3/-2/ 
/3/-2/4/6/-7/-2/  
20-Circuit 
 
 
 

[-4,-3,2,-1] 

 
(37a_AC_-4-3-12) 
(NEW COLLISION) 

(1,0,-1), (-1,1,1), (0,1,-1), (-1,-1,-1) 
v1  = (1,0,-1) 
v3  = (1,-1,-1)  
v4 = (0,-1,1) 
v5  = (-1,-1,-1) 
H = (0,-1,0) 3neigh /-1/3/7/ 
/-1/-1/-1/-1/3/-2/3/7/-5/-4/3/7/-6/-4/ 
14-Circuit 
 
 
 

[-4,1,-2,-1] 

 
(37a_AC_-4-3-12) 
 (NEW COLLISION) 

(-1,0,0), (-1,-1,-1), (1,-1,0), (1,1,-1) 
v1  = (-1,0,0) 
v3  = (1,1,1)  
v4 = (-1,1,0) 
v5  = (1,1,-1) 
H = (0,1,0) 5neigh /-1/4/6/ 
/-1/-1/-1/-1/4/6/-5/6/-7/-2/4/6/-7/-3/ 
14-Circuit 
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[-4,1,2,3] 

 
(37a_AC_-4-3-1-2) 
 (NEW COLLISION) 

(1,0,-1), (1,1,1), (0,1,-1), (1,-1,-1) 
v1  = (1,0,-1) 
v3  = (-1,-1,-1)  
v4 = (0,-1,1) 
v5  = (1,-1,-1) 
H = (0,-1,0) 5neigh /-1/2/7/-6/5/ 
/-1/-1/-1/-1/2/-3/2/7/-6/5/-6/5/-6/5/ 
/-6/-4/2/7/-6/-4/  20-Circuit 

COLLISION AD GEN. EQUATION: 12𝐻 = 5𝑣 + 5𝑣 − 2𝑣 + 𝑣 + 𝑣 + 2𝑣  
   𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟔 = 𝟎𝟎𝟎. 

12𝐻 = 5𝑣 + 𝑣 + 2𝑣  
𝐻 = 0 

THEN 5𝑣 = −𝑣 − 2𝑣  AND THEN ALL THESE VOLTAGES MUST BE ZERO, IMPOSSIBLE FOR A 3-
PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AD. 
COLLISION BC GEN. EQUATION: 12𝐻 = 5𝑣 + 5𝑣 + 2𝑣 + 𝑣 + 𝑣 − 2𝑣  
   𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟔 = 𝟎𝟎𝟎. 

12𝐻 = 5𝑣 + 𝑣 − 2𝑣  
𝐻 = 0 

THEN 5𝑣 = −𝑣 + 2𝑣  AND THEN ALL THESE VOLTAGES MUST BE ZERO, IMPOSSIBLE FOR A 3-
PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS BC. 
COLLISION BD GEN. EQUATION: 12𝐻 = −6𝑣 + 3𝑣 + 3𝑣 + 3𝑣 − 6𝑣 + 3𝑣  
   𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟔 = 𝟎𝟎𝟎. 

12𝐻 = 3𝑣 + 3𝑣 − 6𝑣   
4𝐻 = 𝑣 + 𝑣 − 2𝑣  

𝐻 =? 

 

 
BD: POSSIBLE 

4𝐻 = 𝑣 + 𝑣 − 2𝑣  / 𝐻 =? 
 

𝑎𝑣 − 𝑏𝑣 − 𝑐𝑣 + 𝑑𝑣 = 4𝐻 − 𝑣 − 𝑣 + 2𝑣  
 

𝑎𝑣 + (−𝑏 + 1)𝑣 + (−𝑐 − 2)𝑣 + (𝑑 + 1)𝑣 = 4𝐻 
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[0,1,-2,-1] 

 
(37a_BD_01-1-2) 

(0,0,1), (1,1,0), (0,1,0), (1,-1,0) 
v1  = (0,0,1) 
v3  = (-1,-1,0)  
v4 = (0,-1,0) 
v5  = (1,-1,0) 
H = (0,0,0) 2neigh /6/-7/ 
/4/6/-5/6/-7/-2/4/6/-7/-3/ 
10-Circuit 

[0,1,2,-1] 

 
(37a_BD_01-12) 

(0,0,1), (1,1,0), (0,-1,0), (1,-1,0) 
v1  = (0,0,1) 
v3  = (-1,-1,0)  
v4 = (0,1,0) 
v5  = (1,-1,0) 
H = (0,-1,0) 2neigh /-4/2/ 
/2/-3/2/7/-6/-4/2/7/-5/-4/ 
10-Circuit 

[-4,-3,-2,-1] 

 
(37a_AC_-4-3-1-2) 
(NEW COLLISION) 

(1,0,-1), (-1,1,1), (0,-1,1), (-1,-1,-1) 
v1  = (1,0,-1) 
v3  = (1,-1,-1)  
v4 = (0,1,-1) 
v5  = (-1,-1,-1) 
H = (0,-1,0) 5neigh /6/-7/-2/-1/3/ 
/-1/-1/-1/-1/4/6/-5/6/-7/-2/3/-2/3/-2/ 
/3/-2/4/6/-7/-2/ 20-Circuit 

[-4,-3,2,-1] 

 
(37a_AC_-4-3-12) 
(NEW COLLISION) 

(1,0,-1), (-1,1,1), (0,1,-1), (-1,-1,-1) 
v1  = (1,0,-1) 
v3  = (1,-1,-1)  
v4 = (0,-1,1) 
v5  = (-1,-1,-1) 
H = (0,0,-1) 3neigh /-4/-1/3/ 
/-1/-1/-1/-1/3/-2/3/7/-5/-4/3/7/-6/-4/ 
14-Circuit 
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[-4,1,-2,-1] 

 
(37a_AC_-41-1-2) 
(NEW COLLISION) 

(-1,0,0), (-1,-1,-1), (1,-1,0), (1,1,-1) 
v1  = (-1,0,0) 
v3  = (1,1,1)  
v4 = (-1,1,0) 
v5  = (1,1,-1) 
H = (1,0,0) 5neigh /6/-7/-2/-1/2/ 
/-1/-1/-1/-1/4/6/-5/6/-7/-2/4/6/-7/-3/ 
14-Circuit 

[-4,1,2,3] 

 
(37a_AC_-4132) 

(NEW COLLISION) 

(1,0,-1), (1,1,1), (0,1,-1), (1,-1,-1) 
v1  = (1,0,-1) 
v3  = (-1,-1,-1)  
v4 = (0,-1,1) 
v5  = (1,-1,-1) 
H = (0,0,-1) 5neigh /5/-6/-4/-1/2/ 
/-1/-1/-1/-1/2/-3/2/7/-6/5/-6/5/-6/5/ 
/-6/-4/2/7/-6/-4/    
20-Circuit 

COLLISION CD GEN. EQUATION: 12𝐻 = 2𝑣 + 2𝑣 − 8𝑣 − 2𝑣 − 2𝑣 − 4𝑣  
   𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟔 = 𝟎𝟎𝟎. 

12𝐻 = 2𝑣 − 2𝑣 − 4𝑣  
6𝐻 = 𝑣 − 𝑣 − 2𝑣  

𝐻 = 0 

[0,1,-2,1] 

 
(37a_CD_011-2) 

(NEW COLLISION) 
 

(0,0,1), (-1,-1,0), (0,-1,0), (1,-1,0) 
v1  = (0,0,1) 
v3  = (1,1,0)  
v4 = (0,1,0) 
v5  = (1,-1,0) 
H=(0,0,0) 1neigh /-7/ 
 
/3/7/-5/-4/2/7/-6/-4/ 
8-Circuit 
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CASE 37d. 

 
COLLISION AB GEN. EQUATION: 12𝐻 = 8𝑣 − 2𝑣 − 2𝑣 + 4𝑣 + 2𝑣 + 2𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑫𝟎 = 𝟎, 𝒗𝟔 = 𝒗 = 𝒗𝟕 = 𝟎𝟎𝟎. 

12𝐻 = −2𝑣 + 2𝑣 + 2𝑣  
6𝐻 = −𝑣 + 𝑣 + 𝑣  

𝐻 = 0 

[0,-1,-1,1] 
 

 
 

(3,6T32)  
(NEW COLLISION) 

 
 
 

(1,0,0), (0,1,0), (0,0,1), (0,1,1) 
v1  = (1,0,0) 
v2  = (0,1,0)  
v3 = (0,0,1) 
v5  = (0,1,1) 
H=(0,0,0) 1neigh /4/ 

 
/-5/-4/2/7/-6/-4/3/7/ 
8-Circuit 
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COLLISION AC GEN. EQUATION: 12𝐻 = 6𝑣 + 3𝑣 + 3𝑣 + 3𝑣 + 6𝑣 + 3𝑣  
   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟔 = 𝒗 = 𝒗𝟕 = 𝟎𝟎𝟎. 

12𝐻 = 3𝑣 +3𝑣 + 3𝑣   
4𝐻 = 𝑣 +𝑣 + 𝑣   

𝐻 = 0 

[0,-1,-1,-1] 

 
(37a_AC_01-12) 

 

(1,0,0), (0,1,0), (0,0,1), (0,-1,-1) 
v1  = (1,0,0) 
v2  = (0,1,0)  
v3 = (0,0,1) 
v5  = (0,-1,-1) 
H=(0,0,0) 2neigh /4/6/ 

 
/5/-6/-4/2/7/-6/-4/3/7/-6/ 
10-Circuit 

 
 
 
 
 
 
 
 

COLLISION AD GEN. EQUATION: 12𝐻 = 5𝑣 + 5𝑣 − 2𝑣 + 𝑣 + 𝑣 + 2𝑣  
   𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟔 = 𝒗 = 𝒗𝟕 = 𝟎𝟎𝟎. 

12𝐻 = 5𝑣 + 5𝑣 + 𝑣   
𝐻 = 0 

THEN 𝑣 = −5(𝑣 + 𝑣 ) AND THUS 𝑣  MUST BE ZERO, IMPOSSIBLE, DOUBLE EDGE WITH NULL 
VOLTAGES. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS AD. 
COLLISION BC GEN. EQUATION: 12𝐻 = 5𝑣 + 5𝑣 + 2𝑣 + 𝑣 + 𝑣 − 2𝑣  
   𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟔 = 𝒗 = 𝒗𝟕 = 𝟎𝟎𝟎. 

12𝐻 = 5𝑣 + 𝑣 + 𝑣  
𝐻 = 0 

THEN 𝑣 + 𝑣 = −5𝑣  AND THUS 𝑣  MUST BE ZERO, IMPOSSIBLE, DOUBLE EDGE WITH NULL 
VOLTAGES. 

 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BC. 
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COLLISION BD GEN. EQUATION: 12𝐻 = −6𝑣 + 3𝑣 + 3𝑣 + 3𝑣 − 6𝑣 + 3𝑣  
   𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟔 = 𝒗 = 𝒗𝟕 = 𝟎𝟎𝟎. 

12𝐻 = 3𝑣 + 3𝑣 + 3𝑣  
4𝐻 = 𝑣 + 𝑣 + 𝑣  

𝐻 = 0 

[0,-1,-1,-1] 

 
(37a_BD_01-1-2) 

 

(1,0,0), (0,1,0), (0,0,1), (0,-1,-1) 
v1  = (1,0,0) 
v2  = (0,1,0)  
v3 = (0,0,1) 
v5  = (0,-1,-1) 
H=(0,0,0) 2neigh /6/-7/ 
/5/-6/-4/2/7/-6/-4/3/7/-6/ 
10-Circuit 
  

COLLISION CD GEN. EQUATION: 12𝐻 = 2𝑣 + 2𝑣 − 8𝑣 − 2𝑣 − 2𝑣 − 4𝑣  
   𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟔 = 𝒗 = 𝒗𝟕 = 𝟎𝟎𝟎. 

12𝐻 = 2𝑣 + 2𝑣 − 2𝑣  
6𝐻 = 𝑣 + 𝑣 − 𝑣  

𝐻 = 0 

[0,-1,-1,1] 

 
(37a_CD_011-2) 

(NEW COLLISION) 
 

 

(1,0,0), (0,1,0), (0,0,1), (0,1,1) 
v1  = (1,0,0) 
v2  = (0,1,0)  
v3 = (0,0,1) 
v5  = (0,1,1) 
H=(0,0,0) 1neigh /-7/ 
/3/7/-6/-4/2/7/-5/-4/ 
8-Circuit 
BD WITH 
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CASE 38 (BRIDGE). COLLAPSES TO 8. 

 

CASE 39 (BRIDGE). COLLAPSES TO 21. 

 

CASE 40 (BRIDGE). COLLAPSES TO 16. 

 

CASE 41 (BRIDGE). COLLAPSES TO 1. 

 

CASE 42 (BRIDGE). COLLAPSES TO 8. 
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CASE 43a. 

 
COLLISION AB GEN. EQ: 21𝐻 = 11𝑣 − 2𝑣 − 2𝑣 − 6𝑣 + 4𝑣 + 5𝑣 + 5𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑫𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝟎𝟎𝟎. 

21𝐻 = 5𝑣 − 2𝑣 − 6𝑣 + 4𝑣   
𝐻 = 0 

BUT 5𝑣 = 2𝑣 +6𝑣  −4𝑣  IMPLIES THAT 𝑣  MUST BE NULL. IMPOSSIBLE, NULL DOUBLE EDGE. 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AB. 
COLLISION CD GEN. EQ: 21𝐻 = 2𝑣 + 2𝑣 + 6𝑣 − 11𝑣 − 4𝑣 − 5𝑣 − 5𝑣  
   𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝟎𝟎𝟎. 

21𝐻 = −11𝑣 −5𝑣 +6𝑣 +2𝑣  
IT IS IMPOSSIBLE TO REACH 21 WITH SUCH COEFFICIENTS, THUS  𝐻 = 0. 

SO 11𝑣 = −5𝑣 +6𝑣 +2𝑣  AND IN EACH COORDINATE: 
𝑣 = 1 IMPLIES 𝑣 = −1 , 𝑣 = 1 AND 𝑣 = 0 
𝑣 = 0 IMPLIES 𝑣 = 0 , 𝑣 = 0 AND 𝑣 = 0 

𝑣 = −1 IMPLIES 𝑣 = 1 , 𝑣 = −1 AND 𝑣 = 0 
IN THIS CASE 𝑣  MUST BE NULL. IMPOSSIBLE, NULL DOUBLE EDGE.  

 
 
 

 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS CD. 
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COLLISION AC GEN. EQ: 21𝐻 = 9𝑣 + 6𝑣 − 3𝑣 + 6𝑣 + 9𝑣 + 6𝑣 + 6𝑣  
   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝟎𝟎𝟎. 

21𝐻 = 6𝑣 + 9𝑣 + 6𝑣 − 3𝑣   
7𝐻 = 2𝑣 + 3𝑣 + 2𝑣 − 𝑣   

𝐻 =? 

 

 
AC: POSSIBLE 

7𝐻 = 2𝑣 + 3𝑣 + 2𝑣 − 𝑣   / 𝐻 =? 
 

−𝑎𝑣 − 𝑏𝑣 − 𝑐𝑣 + 𝑑𝑣 = 7𝐻 − 2𝑣 − 3𝑣 − 2𝑣 + 𝑣   
 

(−𝑎 + 2)𝑣 + (−𝑏 + 2)𝑣 + (−𝑐 − 1)𝑣 + (𝑑 + 3)𝑣 = 7𝐻 
  

[2,2,-1,-3]  

 
 

(1,1,1), (1,0,-1), (1,-1,0), (1,1,0) 
v2  = (-1,-1,-1) 
v4  = (-1,0,1)  
v6  = (-1,1,0) 
v7  = (1,1,0) 
H = (0,0,0) 2neigh /3/5/ 
/3/5/-4/5/-4/5/-7/-1/3/5/-7/-1/3/5/ 
/-7/-2/3/6/-2/ 19-Circuit 

COLLISION BD GEN. EQ: 21𝐻 = 3𝑣 + 3𝑣 − 6𝑣 + 3𝑣 + 9𝑣 + 3𝑣 − 6𝑣  
   𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝟎𝟎𝟎. 

21𝐻 = 9𝑣 +3𝑣 + 3𝑣 − 6𝑣   
7𝐻 = 3𝑣 +𝑣 + 𝑣 − 2𝑣   

𝐻 =?  

 

 
BD: POSSIBLE 

7𝐻 = 3𝑣 +𝑣 + 𝑣 − 2𝑣  / 𝐻 =? 
 

−𝑎𝑣 − 𝑏𝑣 − 𝑐𝑣 + 𝑑𝑣 = 7𝐻 − 3𝑣 − 𝑣 − 𝑣 + 2𝑣  
 

(−𝑎 + 1)𝑣 + (−𝑏 + 1)𝑣 + (−𝑐 + 3)𝑣 + (𝑑 − 2)𝑣 = 7𝐻 
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[1,1,-4,2]  

 
(NEW COLLISION) 

(-1,-1,-1), (-1,-1,1), (-1,0,0), (-1,1,0) 
v2  = (1,1,1) 
v4  = (1,1,-1)  
v6  = (1,0,0) 
v7  = (-1,1,0) 
H = (1,0,0) 1neigh /6/ 
/6/-1/3/6/-2/3/6/7/-5/6/7/-4/ 
12-Circuit 
 

[1,1,3,2]  

 
(29b_AC) 

(1,1,1), (1,0,-1), (0,-1,0), (-1,1,0) 
v2  = (-1,-1,-1) 
v4  = (-1,0,1)  
v6  = (0,1,0) 
v7  = (-1,1,0) 
H = (0,0,0) 2neigh /-3/1/ 
/1/7/-4/-3/1/7/-5/-3/1/-2/1/-6/-3/1/ 
/-6/-3/1/-6/-3/ 
19-Circuit 

COLLISION BC GEN. EQ: 21𝐻 = 𝑣 + 𝑣 + 5𝑣 + 8𝑣 + 3𝑣 + 8𝑣 − 2𝑣  
   𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝟎𝟎𝟎. 

21𝐻 = 3𝑣 + 8𝑣 + 5𝑣 + 𝑣   
𝐻 = 0  

THEN 8𝑣 = −3𝑣 − 5𝑣 − 𝑣 , AND IN EACH COORDINATE: 
𝑣 = 1 IMPLIES 𝑣 = −1 , 𝑣 = −1 AND 𝑣 = 0. 

𝑣 = 0 IMPLIES 𝑣 = 0 , 𝑣 = 0 AND 𝑣 = 0. 
𝑣 = 1 IMPLIES 𝑣 = 1 , 𝑣 = 1 AND 𝑣 = 0. 

THUS  𝑣 = 0, IMPOSSIBLE, NULL DOUBLE EDGE. 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BC. 

COLLISION AD GEN. EQ: 21𝐻 = 8𝑣 + 8𝑣 + 3𝑣 − 2𝑣 + 𝑣 + 𝑣 + 5𝑣  
   𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝟎𝟎𝟎. 

21𝐻 = 3𝑣 +𝑣 + 8𝑣 − 2𝑣   
𝐻 = 0 

BUT −8𝑣 = 3𝑣 +𝑣 − 2𝑣  IMPLIES THAT 𝑣 = 0, IMPOSSIBLE, NULL DOUBLE EDGE. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AD. 
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CASE 43b. 

 
COLLISION AB GEN. EQ: 21𝐻 = 11𝑣 − 2𝑣 − 2𝑣 − 6𝑣 + 4𝑣 + 5𝑣 + 5𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑫𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟕 = 𝟎𝟎𝟎. 

21𝐻 = 5𝑣 − 2𝑣 − 6𝑣 − 2𝑣   
𝐻 = 0 

BUT 5𝑣 = 2𝑣 +6𝑣  +2𝑣  IMPLIES THAT 𝑣  MUST BE NULL. IMPOSSIBLE, NULL DOUBLE EDGE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AB. 
COLLISION CD GEN. EQ: 21𝐻 = 2𝑣 + 2𝑣 + 6𝑣 − 11𝑣 − 4𝑣 − 5𝑣 − 5𝑣  
   𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟕 = 𝟎𝟎𝟎. 

21𝐻 = −5𝑣 −5𝑣 +6𝑣 +2𝑣  
𝐻 = 0 

THEN 5(𝑣 +𝑣 ) = 2(3𝑣 +𝑣 ) AND THUS  
3𝑣 = −𝑣  , THAT IMPLIES, 𝑣 = 0. IMPOSSIBLE, NULL DOUBLE EDGE.  

IMPOSSIBLE, THERE ARE NO COLLISIONS CD. 
COLLISION AC GEN. EQ: 21𝐻 = 9𝑣 + 6𝑣 − 3𝑣 + 6𝑣 + 9𝑣 + 6𝑣 + 6𝑣  
   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟕 = 𝟎𝟎𝟎. 

21𝐻 = 6𝑣 + 6𝑣 + 6𝑣 − 3𝑣   
7𝐻 = 2𝑣 + 2𝑣 + 2𝑣 − 𝑣   

𝐻 =? 
 

−𝑎𝑣 − 𝑏𝑣 − 𝑐𝑣 − 𝑑𝑣 = 7𝐻 − 2𝑣 − 2𝑣 − 2𝑣 + 𝑣  
 

(−𝑎 + 2)𝑣 + (−𝑏 − 1)𝑣 + (−𝑐 + 2)𝑣 + (−𝑑 + 2)𝑣 = 7𝐻 
  

THE COEFFICIENTS 𝑎 = 2, 𝑏 = −1, 𝑐 = 2 AND 𝑑 = 2 MODULO 7 CANNOT GENERATE AN 
ADMISSIBLE (𝑎, 𝑏, 𝑐, 𝑑) SOLUTION. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS AC. 
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COLLISION BD GEN. EQ: 21𝐻 = 3𝑣 + 3𝑣 − 6𝑣 + 3𝑣 + 9𝑣 + 3𝑣 − 6𝑣  
   𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟕 = 𝟎𝟎𝟎. 

21𝐻 = 9𝑣 +3𝑣 + 3𝑣 + 3𝑣   
7𝐻 = 3𝑣 +𝑣 + 𝑣 + 𝑣   

𝐻 = 0  

[1,1,1,3]  

 
(29b_AC) 

(1,-1,-1), (1,0,1), (1,1,0), (-1,0,0) 
v2  = (-1,1,1) 
v4  = (-1,0,-1)  
v5  = (-1,-1,0) 
v6  = (1,0,0) 
H=(0,0,0) 2neigh /-3/1/ 
/4/-7/-1/3/5/-7/-1/3/6/-1/2/-1/3/ 
/6/-1/3/6/-1/3/ 
19-Circuit 
 
 
 
 

COLLISION BC GEN. EQ: 21𝐻 = 𝑣 + 𝑣 + 5𝑣 + 8𝑣 + 3𝑣 + 8𝑣 − 2𝑣  
   𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟕 = 𝟎𝟎𝟎. 

21𝐻 = 3𝑣 + 8𝑣 + 8𝑣 + 𝑣   
𝐻 = 0  

THEN 8(𝑣 + 𝑣 ) = −3𝑣 − 𝑣 , AND THUS : −3𝑣 = 𝑣 , THAT IMPLIES 𝑣 = 0, IMPOSSIBLE, NULL 
DOUBLE EDGE. 

 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BC. 

COLLISION AD GEN. EQ: 21𝐻 = 8𝑣 + 8𝑣 + 3𝑣 − 2𝑣 + 𝑣 + 𝑣 + 5𝑣  
   𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟕 = 𝟎𝟎𝟎. 

21𝐻 = 3𝑣 +𝑣 + 8𝑣 + 𝑣   
𝐻 = 0 

BUT −8𝑣 = 3𝑣 +𝑣 + 𝑣  IMPLIES 𝑣 = 0, IMPOSSIBLE, NULL DOUBLE EDGE. 
 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AD. 
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CASE 43c. 

 
COLLISION AB GEN. EQ: 21𝐻 = 11𝑣 − 2𝑣 − 2𝑣 − 6𝑣 + 4𝑣 + 5𝑣 + 5𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑫𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟕 = 𝟎𝟎𝟎. 

21𝐻 = −2𝑣 − 2𝑣 + 5𝑣 + 5𝑣   
𝐻 = 0 

BUT  2(𝑣 + 𝑣 ) = 5(𝑣 + 𝑣 ) IMPLIES 𝑣 = −𝑣  AND 𝑣 = −𝑣 . IMPOSSIBLE FOR A 3-PERIODIC 
NET. 

 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AB. 
COLLISION CD GEN. EQ: 21𝐻 = 2𝑣 + 2𝑣 + 6𝑣 − 11𝑣 − 4𝑣 − 5𝑣 − 5𝑣  
   𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟕 = 𝟎𝟎𝟎. 

21𝐻 = −5𝑣 −5𝑣 +2𝑣 +2𝑣  
𝐻 = 0 

THEN 5(𝑣 +𝑣 ) = 2(𝑣 +𝑣 ) AND THUS  
𝑣 = −𝑣  AND 𝑣 = −𝑣 . IMPOSSIBLE FOR A 3-PERIODIC NET.  

 
 
 
 
 
 
 
 

 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS CD. 
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COLLISION AC GEN. EQ: 21𝐻 = 9𝑣 + 6𝑣 − 3𝑣 + 6𝑣 + 9𝑣 + 6𝑣 + 6𝑣  
   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟕 = 𝟎𝟎𝟎. 

21𝐻 = 6𝑣 + 6𝑣 + 6𝑣 + 6𝑣   
7𝐻 = 2𝑣 + 2𝑣 + 2𝑣 + 2𝑣   

𝐻 = 0 

[-1,-1,1,1]  

 
 (NEW COLLISION) 

(1,0,0), (0,1,0), (0,0,-1), (1,1,1) 
v1  = (1,0,0) 
v2  = (0,1,0)  
v4  = (0,0,1) 
v5  = (-1,-1,-1) 
H=(0,0,0) 3neigh /3/6/7/ 
/4/-7/-6/5/-7/-6/-3/1/-6/-3/2/-6/ 
12-Circuit  

COLLISION BD  GEN. EQ: 21𝐻 = 3𝑣 + 3𝑣 − 6𝑣 + 3𝑣 + 9𝑣 + 3𝑣 − 6𝑣  
   𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟕 = 𝟎𝟎𝟎. 

21𝐻 = 3𝑣 +3𝑣 + 3𝑣 + 3𝑣   
7𝐻 = 𝑣 +𝑣 + 𝑣 + 𝑣   

𝐻 = 0  

[-1,-1,1,1]  

 
(43a_BD_11-42) 

(NEW COLLISION) 

(1,0,0), (0,1,0), (0,0,-1), (1,1,1) 
v1  = (1,0,0) 
v2  = (0,1,0)  
v4  = (0,0,1) 
v5  = (-1,-1,-1) 
H=(0,0,0) 1neigh /6/ 
/4/-7/-6/5/-7/-6/-3/1/-6/-3/2/-6/ 
12-Circuit  

COLLISION BC GEN. EQ: 21𝐻 = 𝑣 + 𝑣 + 5𝑣 + 8𝑣 + 3𝑣 + 8𝑣 − 2𝑣  
   𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟕 = 𝟎𝟎𝟎. 

21𝐻 = 𝑣 + 8𝑣 + 8𝑣 + 𝑣   
𝐻 = 0  

THEN 8(𝑣 + 𝑣 ) = −𝑣 − 𝑣 , AND THUS  𝑣 = −𝑣  AND 𝑣 = −𝑣 ,   
IMPOSSIBLE FOR A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS BC. 
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COLLISION AD  GEN. EQ: 21𝐻 = 8𝑣 + 8𝑣 + 3𝑣 − 2𝑣 + 𝑣 + 𝑣 + 5𝑣  
   𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟕 = 𝟎𝟎𝟎. 

21𝐻 = 8𝑣 +𝑣 + 8𝑣 + 𝑣   
𝐻 = 0 

BUT  8𝑣 + 8𝑣 = −𝑣 − 𝑣  IMPLIES 𝑣 = −𝑣  AND 𝑣 = −𝑣 ,   
IMPOSSIBLE FOR A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AD. 

CASE 43d. 

 
COLLISION AB GEN. EQ: 21𝐻 = 11𝑣 − 2𝑣 − 2𝑣 − 6𝑣 + 4𝑣 + 5𝑣 + 5𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑫𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟓 = 𝟎𝟎𝟎. 

21𝐻 = −2𝑣 + 11𝑣 + 5𝑣 + 4𝑣   
𝐻 = 0 

THEN 11𝑣 = 2𝑣 − 5𝑣 − 4𝑣 , AND IN EACH COORDINATE: 
𝑣 = 1 IMPLIES 𝑣 = 1 , 𝑣 = −1 AND 𝑣 = −1. 

𝑣 = 0 IMPLIES 𝑣 = 0 , 𝑣 = 0 AND 𝑣 = 0. 
𝑣 = −1 IMPLIES 𝑣 = −1 , 𝑣 = 1 AND 𝑣 = 1. 

AND THUS  𝑣 = 𝑣 = −𝑣 = −𝑣 , IMPOSSIBLE FOR A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AB. 
COLLISION CD GEN. EQ: 21𝐻 = 2𝑣 + 2𝑣 + 6𝑣 − 11𝑣 − 4𝑣 − 5𝑣 − 5𝑣  
   𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟓 = 𝟎𝟎𝟎. 

21𝐻 = −4𝑣 −5𝑣 +2𝑣 −11𝑣  
𝐻 = 0 

THEN 11𝑣 = −4𝑣 −5𝑣 +2𝑣  AND IN EACH COORDINATE: 
𝑣 = 1 IMPLIES 𝑣 = −1 , 𝑣 = −1 AND 𝑣 = 1. 

𝑣 = 0 IMPLIES 𝑣 = 0 , 𝑣 = 0 AND 𝑣 = 0. 
𝑣 = −1 IMPLIES 𝑣 = 1 , 𝑣 = 1 AND 𝑣 = −1. 

AND THUS  𝑣 = −𝑣 = −𝑣 = 𝑣 , IMPOSSIBLE FOR A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS CD. 
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COLLISION AC  GEN. EQ: 21𝐻 = 9𝑣 + 6𝑣 − 3𝑣 + 6𝑣 + 9𝑣 + 6𝑣 + 6𝑣  
   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟓 = 𝟎𝟎𝟎. 

21𝐻 = 6𝑣 + 9𝑣 + 9𝑣 + 6𝑣   
7𝐻 = 2𝑣 + 3𝑣 + 3𝑣 + 2𝑣   

𝐻 =? 
 

𝑎𝑣 − 𝑏𝑣 − 𝑐𝑣 + 𝑑𝑣 = 7𝐻 − 2𝑣 − 3𝑣 − 3𝑣 − 2𝑣  
 

(𝑎 + 2)𝑣 + (−𝑏 + 2)𝑣 + (−𝑐 + 3)𝑣 + (𝑑 + 3)𝑣 = 7𝐻 
 

THE COEFFICIENTS 𝑎 = −2, 𝑏 = 2, 𝑐 = 3 AND 𝑑 = −3 MODULO 7 CANNOT GENERATE AN 
ADMISSIBLE (𝑎, 𝑏, 𝑐, 𝑑) SOLUTION. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AC. 
COLLISION BD  GEN. EQ: 21𝐻 = 3𝑣 + 3𝑣 − 6𝑣 + 3𝑣 + 9𝑣 + 3𝑣 − 6𝑣  
   𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟓 = 𝟎𝟎𝟎. 

21𝐻 = 3𝑣 +3𝑣 − 6𝑣 − 6𝑣   
7𝐻 = 𝑣 +𝑣 − 2𝑣 − 2𝑣   

𝐻 = 0  

[-1,-2,1,2]  

 
(43a_BD_11-42) 

(NEW COLLISION) 

(1,1,1), (-1,0,-1), (-1,-1,1), (0,1,-1) 
v1  = (1,1,1) 
v3  = (1,0,1)  
v4  = (1,1,-1) 
v7  = (0,1,-1) 
H=(0,0,0) 1neigh /6/ 
/4/-7/-6/5/-7/-6/-3/1/-6/-3/2/-6/ 
12-Circuit 
  

COLLISION BC GEN. EQ: 21𝐻 = 𝑣 + 𝑣 + 5𝑣 + 8𝑣 + 3𝑣 + 8𝑣 − 2𝑣  
   𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟓 = 𝟎𝟎𝟎. 

21𝐻 = 𝑣 + 8𝑣 − 2𝑣 + 5𝑣   
𝐻 = 0  

THEN 8𝑣 = 2𝑣 −𝑣 − 5𝑣 , AND IN EACH COORDINATE:  
𝑣 = 1 IMPLIES 𝑣 = 1 , 𝑣 = −1 AND 𝑣 = −1. 

𝑣 = 0 IMPLIES 𝑣 = 0 , 𝑣 = 0 AND 𝑣 = 0. 
𝑣 = −1 IMPLIES 𝑣 = −1 , 𝑣 = 1 AND 𝑣 = 1. 

AND THUS  𝑣 = 𝑣 = −𝑣 = −𝑣 , IMPOSSIBLE FOR A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS BC. 
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COLLISION AD GEN. EQ: 21𝐻 = 8𝑣 + 8𝑣 + 3𝑣 − 2𝑣 + 𝑣 + 𝑣 + 5𝑣  
   𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟓 = 𝟎𝟎𝟎. 

21𝐻 = 8𝑣 +𝑣 + 5𝑣 − 2𝑣   
𝐻 = 0 

THEN  8𝑣 = −𝑣 − 5𝑣 + 2𝑣  AND IN EACH COORDINATE: 
𝑣 = 1 IMPLIES 𝑣 = −1 , 𝑣 = −1 AND 𝑣 = 1. 

𝑣 = 0 IMPLIES 𝑣 = 0 , 𝑣 = 0 AND 𝑣 = 0. 
𝑣 = −1 IMPLIES 𝑣 = 1 , 𝑣 = 1 AND 𝑣 = −1. 

AND THEN 𝑣 = −𝑣 = −𝑣 = 𝑣 , IMPOSSIBLE FOR A 3-PERIODIC NET. 
 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AD. 

CASE 43e. 

 
COLLISION AB GEN. EQ: 21𝐻 = 11𝑣 − 2𝑣 − 2𝑣 − 6𝑣 + 4𝑣 + 5𝑣 + 5𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑫𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟕 = 𝟎𝟎𝟎. 

21𝐻 = 11𝑣 − 2𝑣 − 2𝑣 + 5𝑣   
𝐻 = 0 

THEN 11𝑣 = 2𝑣 + 2𝑣 − 5𝑣  , AND 𝑣 = 0. THEN, 2𝑣 + 2𝑣 = 5𝑣   IMPLIES AND 𝑣 = 0, 
IMPOSSIBLE FOR A 3-PERIODIC NET. 

 
 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AB. 
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COLLISION CD GEN. EQ: 21𝐻 = 2𝑣 + 2𝑣 + 6𝑣 − 11𝑣 − 4𝑣 − 5𝑣 − 5𝑣  
   𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟕 = 𝟎𝟎𝟎. 

21𝐻 = −4𝑣 −5𝑣 +2𝑣 −5𝑣  
𝐻 = 0 

THEN 5(𝑣 +𝑣 ) = 2(−2𝑣 +𝑣 ) AND THEN −𝑣 = 𝑣  AND 2𝑣 = 𝑣 , 
IMPOSSIBLE FOR A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS CD. 
COLLISION AC  GEN. EQ: 21𝐻 = 9𝑣 + 6𝑣 − 3𝑣 + 6𝑣 + 9𝑣 + 6𝑣 + 6𝑣  
   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟕 = 𝟎𝟎𝟎. 

21𝐻 = 6𝑣 + 9𝑣 + 6𝑣 + 6𝑣   
7𝐻 = 2𝑣 + 3𝑣 + 2𝑣 + 2𝑣   

𝐻 =? 
 

𝑎𝑣 − 𝑏𝑣 − 𝑐𝑣 − 𝑑𝑣 = 7𝐻 − 2𝑣 − 3𝑣 − 2𝑣 − 2𝑣  
 

(𝑎 + 2)𝑣 + (−𝑏 + 3)𝑣 + (−𝑐 + 2)𝑣 + (−𝑑 + 2)𝑣 = 7𝐻 
 

THE COEFFICIENTS 𝑎 = −2, 𝑏 = 3, 𝑐 = 2 AND 𝑑 = 2 MODULO 7 CANNOT GENERATE AN 
ADMISSIBLE (𝑎, 𝑏, 𝑐, 𝑑) SOLUTION. 

  

IMPOSSIBLE, THERE ARE NO COLLISIONS AC. 
COLLISION BD GEN. EQ: 21𝐻 = 3𝑣 + 3𝑣 − 6𝑣 + 3𝑣 + 9𝑣 + 3𝑣 − 6𝑣  
   𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟕 = 𝟎𝟎𝟎. 

21𝐻 = 3𝑣 +3𝑣 − 6𝑣 + 3𝑣   
7𝐻 = 𝑣 +𝑣 − 2𝑣 + 𝑣   

𝐻 = 0  

[-1,-2,1,1]  

 
(43a_BD_11-42) 

(NEW COLLISION) 
 

(1,1,1), (-1,-1,0), (-1,0,0), (0,-1,1) 
v1  = (1,1,1) 
v3  = (1,1,0)  
v4  = (1,0,0) 
v5  = (0,1,-1) 
H=(0,0,0) 1neigh /6/ 
/-3/1/-6/-3/2/-6/4/-7/-6/5/-7/-6/ 
12-Circuit 
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COLLISION BC GEN. EQ: 21𝐻 = 𝑣 + 𝑣 + 5𝑣 + 8𝑣 + 3𝑣 + 8𝑣 − 2𝑣  
   𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟕 = 𝟎𝟎𝟎. 

21𝐻 = 𝑣 + 8𝑣 − 2𝑣 + 8𝑣   
𝐻 = 0  

THEN 8(𝑣 +𝑣 ) = −2𝑣 +𝑣  AND THEN −𝑣 = 𝑣  AND 2𝑣 = 𝑣 , 
IMPOSSIBLE FOR A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS BC. 

COLLISION AD GEN. EQ: 21𝐻 = 8𝑣 + 8𝑣 + 3𝑣 − 2𝑣 + 𝑣 + 𝑣 + 5𝑣  
   𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟕 = 𝟎𝟎𝟎. 

21𝐻 = 8𝑣 +𝑣 + 5𝑣 + 𝑣   
𝐻 = 0 

THEN  8𝑣 = −𝑣 − 5𝑣 − 𝑣  AND THEN 𝑣 = 0,  IMPOSSIBLE, NULL DOUBLE EDGE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AD. 
 

CASE 44 (BRIDGE). COLLAPSES TO 13. 

 

CASE 45a. 

 
COLLISION AB GEN. EQ: 12𝐻 = 8𝑣 − 2𝑣 − 2𝑣 + 4𝑣 + 2𝑣 + 2𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟒 = 𝟎𝟎𝟎. 

4𝐴 = 2𝐴 + 𝐵 + 𝐷  
2𝐵 + 2𝐻 = 𝐵 + 𝐷  

𝐵 + 2𝐻 = 𝐷  (1) 
 

  3𝐵 = 𝐴 + 2𝐶 + 𝑣  
  3𝐵 = 𝐵 + 𝐻 + 0 + 𝑣  

  2𝐵 = 𝐻 + 𝑣  (2) 
 

  4𝐶 = 2𝐵 + 2𝐷 − 𝑣 − 𝑣 − 𝑣  
0 = 2𝐵 + 2𝐷 − 𝑣 − 𝑣 − 𝑣  (3) 

(1) IN (3): 
0 = 2𝐵 + 2𝐵 + 4𝐻 − 𝑣 − 𝑣 − 𝑣   

0 = 4𝐵 + 4𝐻 − 𝑣 − 𝑣 − 𝑣  (4) 
 

(2) IN (4): 
0 = 2𝐻 + 2𝑣 + 4𝐻 − 𝑣 − 𝑣 − 𝑣   

6𝐻 = −𝑣 +𝑣 + 𝑣    
𝐻 = 0 

OBSERVE THAT, AS 𝐻 = 0, THEN BY (1) A, B AND D 
COLLIDE TOGETHER. 
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[0,1,-1,-1]  

 
(fsc; sqc11) 

(0,1,0), (1,0,1), (1,0,0), (0,0,1) 
v1  = (0,1,0) 
v5  = (1,0,1)  
v6  = (1,0,0) 
v7  = (0,0,1) 
H=(0,0,0) 1neigh /2/ 
/-5/-2/3/6/-4/-2/3/7/ 
8-Circuit  

COLLISION AD GEN. EQ: 12𝐻 = 8𝑣 − 2𝑣 − 2𝑣 + 4𝑣 + 2𝑣 + 2𝑣  
   𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟒 = 𝟎𝟎𝟎. 

4𝐴 = 2𝐴 + 𝐵 + 𝐷  
2𝐷 + 2𝐻 = 0 + 𝐷  

𝐷 = −2𝐻  
4𝐷 = −8𝐻 (1) 

 
  3𝐵 = 𝐴 + 2𝐶 + 𝑣  

0 = 𝐷 + 𝐻 + 2𝐶 + 𝑣  
2𝐶 + 𝐷 + 𝐻 = −𝑣  

4𝐶 + 2𝐷 + 2𝐻 = −2𝑣  (2) 
 

  4𝐶 = 2𝐵 + 2𝐷 − 𝑣 − 𝑣 − 𝑣  
  4𝐶 = 0 + 2𝐷 − 𝑣 − 𝑣 − 𝑣  
  4𝐶 − 2𝐷 = −𝑣 − 𝑣 − 𝑣  (3) 

(2) - (3): 
4𝐷 + 2𝐻 = −𝑣 + 𝑣 + 𝑣   (4) 

 
(1) IN (4): 

−8𝐻 + 2𝐻 = −𝑣 + 𝑣 + 𝑣    
6𝐻 = 𝑣 − 𝑣 − 𝑣    

𝐻 = 0 
OBSERVE THAT, AS 𝐻 = 0, THEN BY (1) A, B AND D 

COLLIDE TOGETHER. 
 
 

 
(EQUIVALENT TO THE PREVIOUS CASE, A,B,D COLLIDE TOGETHER) 

COLLISION AC GEN. EQ: 12𝐻 = 3𝑣 + 3𝑣 + 3𝑣 + 3𝑣 + 6𝑣 + 6𝑣  

   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟒 = 𝟎𝟎𝟎. 
12𝐻 = 3𝑣 +3𝑣 +3𝑣  

4𝐻 = 𝑣 +𝑣 +𝑣  
𝐻 = 0 

[0,-1,-1,-1] 

 
(37a_AC_01-12) 

(0,1,0), (-1,0,-1), (1,0,0), (0,0,1) 
v1  = (0,1,0) 
v5  = (-1,0,-1)  
v6  = (1,0,0) 
v7  = (0,0,1) 
H=(0,0,0) 2neigh /2/4/ 
 /5/-4/-2/3/6/-4/-2/3/7/-4/ 
10-Circuit 
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COLLISION BC GEN. EQ: 12𝐻 = 5𝑣 + 5𝑣 + 𝑣 + 𝑣 + 2𝑣 − 2𝑣  

   𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟒 = 𝟎𝟎𝟎. 
12𝐻 = 5𝑣 + 𝑣 + 𝑣    

𝐻 = 0 
THEN 5𝑣 = −𝑣 − 𝑣  , AND THUS  𝑣 = 0, IMPOSSIBLE, NULL DOUBLE EDGE. 

 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BC. 

COLLISION CD GEN. EQ: 12𝐻 = 2𝑣 − 5𝑣 − 5𝑣 − 2𝑣 − 𝑣 − 𝑣  

   𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟒 = 𝟎𝟎𝟎. 
12𝐻 = −𝑣 − 5𝑣 − 5𝑣  

𝐻 = 0 
THEN 𝑣 = −5(𝑣 + 𝑣 ) , AND THUS  𝑣 = 0, IMPOSSIBLE, NULL DOUBLE EDGE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS CD. 

COLLISION BD GEN. EQ: 12𝐻 = −4𝑣 − 4𝑣 + 4𝑣 + 4𝑣 − 4𝑣 + 4𝑣  

   𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟒 = 𝟎𝟎𝟎. 
12𝐻 = 4𝑣 − 4𝑣 − 4𝑣    

3𝐻 = 𝑣 − 𝑣 − 𝑣    
𝐻 =? 

 

 
BD: POSSIBLE 

3𝐻 = 𝑣 − 𝑣 − 𝑣   / 𝐻 =? 
 

𝑎𝑣 + 𝑏𝑣 + 𝑐𝑣 + 𝑑𝑣 = 3𝐻 − 𝑣 + 𝑣 + 𝑣  
 

𝑎𝑣 + (𝑏 + 1)𝑣 + (𝑐 − 1)𝑣 + (𝑑 − 1)𝑣 = 3𝐻 
 

 

[0,-1,1,1]  
 
 

 
 

(fsc; sqc11) 

(1,0,1), (1,0,-1), (1,1,-1), (0,-1,0) 
v1  = (1,0,1) 
v5  = (1,0,-1)  
v6  = (1,1,-1) 
v7  = (0,-1,0) 
H = (0,0,0) 2neigh /-2/3/ 
/-4/-2/3/7/-5/-2/3/6/ 
8-Circuit 
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[-3,-4,-2,1]   
 

 

(-1,1,1), (1,0,-1), (0,-1,1), (1,1,1) 
v1  = (-1,1,1) 
v5  = (1,0,-1)  
v6  = (0,-1,1) 
v7  = (1,1,1) 
H = (0,0,-1)7neigh /4/-5/-2/-1/2/4/-6/ 
/-1/-1/-1/2/4/-5/4/-5/4/-5/4/-5/4/ 
/-6/7/-6/-3/ 17-Circuit 

[-3,-1,-2,4]  
 
 
 

 

(-1,1,1), (-1,-1,-1), (0,-1,1), (-1,0,1) 
v1  = (-1,1,1) 
v5  = (-1,-1,-1)  
v6 = (0,-1,1) 
v7  = (-1,0,1) 
H = (0,0,-1) 5neigh /-2/-1/3/7/-6/ 
/-1/-1/-1/3/7/-6/7/-6/7/-5/-2/3/7/-4/ 
/-2/ 15-Circuit 

[0,2,1,1]  
 
 

 

(0,0,1), (0,-1,0), (-1,1,0), (1,1,0) 

v1  = (0,0,1) 
v5  = (0,-1,0)  
v6 = (-1,1,0) 
v7  = (1,1,0) 
H = (0,-1,0) 4neigh /5/-4/-2/3/ 
/-2/3/6/-4/5/-4/5/-4/-2/3/7/-4/ 
12-Circuit 

[-3,-1,-2,-2]  
 
 

 

(1,1,1), (1,-1,-1), (-1,0,-1), (-1,-1,0) 
v1  = (1,1,1) 
v5  = (1,-1,-1)  
v6 = (-1,0,-1) 
v7  = (-1,-1,0) 
H = (1,0,0) 7neigh /4/-7/-3/-1/2/4/-6/ 
/-1/-1/-1/2/4/-5/4/-6/-3/2/4/-6/-3/2/ 
/4/-7/-3/2/4/-7/-3/ 21-Circuit 
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[-3,-1,-2,1]  
 
 

 

(1,1,0), (0,-1,1), (-1,-1,-1), (1,0,-1) 
v1  = (1,1,0) 
v5  = (0,-1,1)  
v6 = (-1,-1,-1) 
v7  = (1,0,-1) 
H = (0,0,1) 5neigh /4/-6/-3/-1/3/ 
/-1/-1/-1/2/4/-5/4/-6/7/-6/-3/ 
11-Circuit 

[0,-1,-2,1]  
 
 

 
(3,4,5T69) 

(0,0,1), (1,-1,0), (0,1,0), (1,1,0) 
v1  = (0,0,1) 
v5  = (1,-1,0)  
v6  = (0,1,0) 
v7  = (1,1,0) 
H = (0,-1,0) 2neigh /4/-6/ 
/4/-5/4/-6/7/-6/-3/2/ 8-Circuit 

[-3,-1,1,1]  
 
 

 

(1,0,0), (-1,1,1), (1,1,0), (1,0,1) 
v1  = (1,0,0) 
v5  = (-1,1,1)  
v6 = (1,1,0) 
v7  = (1,0,1) 
H = (-1,0,0) 3neigh /-2/-1/3/ 
/-1/-1/-1/3/6/-5/-2/3/7/-4/-2/ 
11-Circuit 

[-3,2,1,4]  
 
 
 

 

(-1,1,1), (0,1,-1), (1,1,1), (-1,0,1) 
v1  = (-1,1,1) 
v5  = (0,1,-1)  
v6 = (1,1,1) 
v7  = (-1,0,1) 
H = (0,0,-1)9neigh /5/-4/-2/-1/3/7/-4/ 
/-2/3/ 
/-1/-1/-1/3/7/-4/5/-4/5/-4/-2/3/7/-4/ 
/-2/3/7/-4/-2/3/7/-4/-2/3/6/-4/-2/ 
27-Circuit 
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CASE 45b. 

 
 

COLLISION AB GEN. EQ: 12𝐻 = 8𝑣 − 2𝑣 − 2𝑣 + 4𝑣 + 2𝑣 + 2𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟕 = 𝟎𝟎𝟎. 

12𝐻 = −2𝑣 +4𝑣 + 2𝑣    
6𝐻 = −𝑣 +2𝑣 + 𝑣    

𝐻 = 0 
 
 

[0,1,1,-2] 

 
(37a_CD_011-2) 

(NEW COLLISION) 

(0,0,1), (1,1,0), (-1,1,0), (0,1,0) 
v1  = (0,0,1) 
v5  = (1,1,0)  
v6 = (1,-1,0) 
v3  = (0,1,0) 
H=(0,0,0) 1neigh /2/ 
 
/3/7/-5/-2/3/6/-4/-2/ 
8-Circuit 
  
 
 
 
 
 
 
 



123 
 

COLLISION AD GEN. EQ: 12𝐻 = 8𝑣 − 2𝑣 − 2𝑣 + 4𝑣 + 2𝑣 + 2𝑣  
   𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟕 = 𝟎𝟎𝟎. 

12𝐻 = 8𝑣 − 2𝑣 + 2𝑣    
6𝐻 = 4𝑣 − 𝑣 + 𝑣    

𝐻 =? 

 

 
AD: POSSIBLE 

6𝐻 = 4𝑣 − 𝑣 + 𝑣   / 𝐻 =? 
 

𝑎𝑣 + 𝑏𝑣 − 𝑐𝑣 + 𝑑𝑣 = 6𝐻 − 4𝑣 + 𝑣 − 𝑣  
 

𝑎𝑣 + (𝑏 + 1)𝑣 + (−𝑐 − 1)𝑣 + (𝑑 + 4)𝑣 = 6𝐻 
 

 

[0,-1,-1,2] 

 
(37a_CD_011-2) 

(NEW COLLISION) 

(0,0,1), (-1,-1,0), (1,-1,0), (0,-1,0) 
v1  = (0,0,1) 
v5  = (-1,-1,0)  
v6 = (-1,1,0) 
v3  = (0,-1,0) 
H = (0,-1,0) 1neigh /3/ 
/3/7/-5/-2/3/6/-4/-2/ 
8-Circuit 

COLLISION AC GEN. EQ: 12𝐻 = 3𝑣 + 3𝑣 + 3𝑣 + 3𝑣 + 6𝑣 + 6𝑣  

   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟕 = 𝟎𝟎𝟎. 
12𝐻 = 3𝑣 +3𝑣 +6𝑣  

4𝐻 = 𝑣 +𝑣 +2𝑣  
𝐻 =? 

 

 
AC: POSSIBLE 

4𝐻 = 𝑣 +𝑣 +2𝑣   / 𝐻 =? 
 

𝑎𝑣 + 𝑏𝑣 − 𝑐𝑣 + 𝑑𝑣 = 4𝐻 − 𝑣 −𝑣 −2𝑣  
 

𝑎𝑣 + (𝑏 + 1)𝑣 + (−𝑐 + 1)𝑣 + (𝑑 + 2)𝑣 = 4𝐻 
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[0,-1,1,-2] 

 
(37a_AC_01-12) 

(0,0,1), (-1,-1,0), (-1,1,0), (0,1,0) 
v1  = (0,0,1) 
v5  = (-1,-1,0)  
v6 = (1,-1,0) 
v3  = (0,1,0) 
H = (0,0,0) 2neigh /2/4/ 
/2/4/-5/4/-6/-3/2/4/-7/-3/ 
10-Circuit 

[-4,-1,-3,-2] 

 

(1,0,-1), (-1,-1,-1), (-1,1,1), (0,-1,1) 
v1  = (1,0,-1) 
v5  = (-1,-1,-1)  
v6 = (1,-1,-1) 
v3  = (0,-1,1) 
H = (0,-1,0) 5neigh /-1/2/4/-7/6/ 
/-1/-1/-1/-1/2/4/-5/4/-7/6/-7/6/-7/ 
/6/-7/-3/2/4/-7/-3/ 20-Circuit 

[-4,-1,-3,2] 

 

(1,0,-1), (-1,-1,-1), (-1,1,1), (0,1,-1) 
v1  = (1,0,-1) 
v5  = (-1,-1,-1)  
v6 = (1,-1,-1) 
v3  = (0,1,-1) 
H = (0,0,-1) 3neigh /-1/3/6/ 
/-1/-1/-1/-1/3/6/-7/6/-4/-2/3/ 
/6/-5/-2/ 14-Circuit 
 

COLLISION BC GEN. EQ: 12𝐻 = 5𝑣 + 5𝑣 + 𝑣 + 𝑣 + 2𝑣 − 2𝑣  

   𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟕 = 𝟎𝟎𝟎. 
12𝐻 = 5𝑣 + 𝑣 + 2𝑣    

𝐻 = 0 
BUT 5𝑣 = −𝑣 − 2𝑣  , AND THEN 𝑣 = 0, IMPOSSIBLE, NULL DOUBLE EDGE. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS BC. 
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COLLISION CD GEN. EQ: 12𝐻 = 2𝑣 − 5𝑣 − 5𝑣 − 2𝑣 − 𝑣 − 𝑣  

   𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟕 = 𝟎𝟎𝟎. 
12𝐻 = 2𝑣 − 5𝑣 − 𝑣  

𝐻 = 0 
BUT −𝑣 = 5𝑣 − 2𝑣  , AND THEN 𝑣 = 0,  IMPOSSIBLE, NULL DOUBLE EDGE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS CD. 

COLLISION BD GEN. EQ: 12𝐻 = −4𝑣 − 4𝑣 + 4𝑣 + 4𝑣 − 4𝑣 + 4𝑣  

   𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟕 = 𝟎𝟎𝟎. 
12𝐻 = −4𝑣 + 4𝑣 + 4𝑣    

3𝐻 = −𝑣 + 𝑣 + 𝑣    
𝐻 =?  

 

 
BD: POSSIBLE 

3𝐻 = −𝑣 + 𝑣 + 𝑣     / 𝐻 =? 
 

𝑎𝑣 + 𝑏𝑣 − 𝑐𝑣 + 𝑑𝑣 = 3𝐻 + 𝑣 −𝑣 −𝑣  
 

𝑎𝑣 + (𝑏 + 1)𝑣 + (−𝑐 − 1)𝑣 + (𝑑 + 1)𝑣 = 3𝐻 
 

 
 

 

[0,-1,-1,-1]   
 
 

 
 

(3,4,5T69) 

(1,0,0), (1,1,1), (0,-1,0), (-1,0,-1) 
v1  = (1,0,0) 
v5  =(1,1,1)  
v6 = (0,1,0) 
v3  = (-1,0,-1) 
H = (0,0,0) 2neigh /4/-7/ 
/4/-5/4/-7/6/-7/-3/2/ 
8-Circuit 

[0,-1,-1,2]  
 

 
(fsc; sqc11) 

(1,0,0), (0,1,-1), (0,1,1), (0,1,0) 
v1  = (1,0,0) 
v5  =(0,1,-1)  
v6 = (0,-1,-1) 
v3  = (0,1,0) 
H = (0,1,0) 2neigh /-2/3/ 
/-4/-2/3/7/-5/-2/3/6/ 
8-Circuit 
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[-3,-4,-1,2]  
 
 

 
 

(45a_BD_-3-1-24 ) 

(-1,1,1), (1,0,-1), (-1,-1,-1), (0,1,-1) 
v1  = (-1,1,1) 
v5  =(1,0,-1)  
v6 = (1,1,1) 
v3  = (0,1,-1) 
H = (0,0,-1) 5neigh /4/-5/-2/-1/3/ 
/-1/-1/-1/3/7/-5/4/-5/4/-5/-2/3/6/ 
/-5/-2/ 15-Circuit 

[-3,-4,2,-1]  
 
 

 
(45a_BD_-3-4-21 ) 

(-1,1,1), (1,0,-1) , (0,1,-1), (-1,-1,-1) 
v1  = (-1,1,1) 
v5  =(1,0,-1)  
v6 = (0,-1,1) 
v3  = (-1,-1,-1) 
H = (0,0,-1) 7neigh /-2/-1/2/4/-5/4/ 
/-6/ 
/-1/-1/-1/2/4/-5/4/-5/4/-5/4/-5/4/ 
/-6/7/-6/-3/ 17-Circuit 

[-3,-1,-1,-1]  
 
 

 
(45a_BD_-3-1-21 ) 

(-1,0,0), (1,1,1) , (1,-1,0), (1,0,-1) 
v1  = (-1,0,0) 
v5  = (1,1,1)  
v6 = (-1,1,0) 
v3  = (1,0,-1) 
H = (1,0,0) 5neigh /-2/-1/2/4/-7/ 
/-1/-1/-1/2/4/-5/4/-7/6/-7/-3/ 
11-Circuit 

[-3,-1,-1,2]  
 
 

 
(45a_BD_-3-111 ) 

(1,1,0), (0,-1,1) , (-1,0,1), (1,1,1) 
v1  = (1,1,0) 
v5  =(0,-1,1)  
v6 = (1,0,-1) 
v3  = (1,1,1) 
H = (0,0,1) 3neigh /-2/-1/3/ 
/-1/-1/-1/3/7/-4/-2/3/6/-5/-2/ 
11-Circuit 
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[-3,-1,2,-4]  
 
 

 
(45a_BD_-3-1-2-2) 

(-1,1,1), (-1,-1,-1) , (0,1,-1) , (1,0,-1) 
v1  = (-1,1,1) 
v5  =(-1,-1,-1)  
v6 = (0,-1,1) 
v3  = (1,0,-1) 
H = (0,0,-1)7neigh /4/-6/-3/-1/2/4/-7/ 
/-1/-1/-1/2/4/-5/4/-6/-3/2/4/-6/-3/ 
/2/4/-7/-3/2/4/-7/-3/ 
21-Circuit 
 
 

CASE 46 (BRIDGE). COLLAPSES TO 19. 
 

CASE 47a. 

 
 

COLLISION AB GEN. EQ: 24𝐻 = −6𝑣 − 6𝑣 + 12𝑣 + 6𝑣 + 6𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟓 = 𝟎𝟎𝟎. 

24𝐻 = 6𝑣 + 6𝑣  
4𝐻 = 𝑣 + 𝑣    

𝐻 = 0 
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[-1,1,0,0] 

 
 

(mog Moganite) 

(0,0,1), (0,0,1), (1,0,0), (0,1,0) 
v1  = (0,0,1) 
v2  = (0,0,-1)  
v6  = (1,0,0) 
v7  = (0,1,0) 
H=(0,0,0) 1neigh /3/ 

/1/-4/-3/2/-5/-3/ 
6-Circuit 

COL. AC(AD) GEN. EQ: 24𝐻 = −4𝑣 − 4𝑣 + 𝑣 + 5𝑣 + 6𝑣 + 11𝑣 + 7𝑣  
   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟓 = 𝟎𝟎𝟎. 

24𝐻 = 11𝑣 + 7𝑣 − 4𝑣 − 4𝑣   
𝐻 = 0 

THEN 4(𝑣 + 𝑣 ) = 11𝑣 + 7𝑣  AND IN EACH COORDINATE: 
𝑣 + 𝑣 = 2 IS IMPOSSIBLE; 

𝑣 + 𝑣 = 1 IMPLIES 𝑣 = 1 AND 𝑣 = −1 . 
𝑣 + 𝑣 = 0 IMPLIES 𝑣 = 0 AND 𝑣 = 0 . 

𝑣 + 𝑣 = −1 IMPLIES 𝑣 = −1 AND 𝑣 = 1 . 
𝑣 + 𝑣 = −2 IS IMPOSSIBLE. 

AND THUS  𝑣 + 𝑣 = 𝑣 = −𝑣  , IMPOSSIBLE FOR A 3-PERIODIC NET.  
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AC (AD). 

COL. BC (BD) GEN. EQ: 24𝐻 = −4𝑣 − 4𝑣 + 7𝑣 + 11𝑣 − 6𝑣 + 5𝑣 + 𝑣  
   𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟓 = 𝟎𝟎𝟎. 

24𝐻 = 5𝑣 + 𝑣 − 4𝑣 − 4𝑣   
𝐻 = 0 

THEN 4(𝑣 + 𝑣 ) = 5𝑣 + 𝑣  AND IN EACH COORDINATE: 
𝑣 + 𝑣 = 2 IS IMPOSSIBLE; 

𝑣 + 𝑣 = 1 IMPLIES 𝑣 = 1 AND 𝑣 = −1 . 
𝑣 + 𝑣 = 0 IMPLIES 𝑣 = 0 AND 𝑣 = 0 . 

𝑣 + 𝑣 = −1 IMPLIES 𝑣 = −1 AND 𝑣 = 1 . 
𝑣 + 𝑣 = −2 IS IMPOSSIBLE. 

AND THUS  𝑣 + 𝑣 = 𝑣 = −𝑣  , IMPOSSIBLE FOR A 3-PERIODIC NET. 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BC (BD). 
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COLLISION CD GEN. EQ: 24𝐻 = 8𝑣 + 8𝑣 + 4𝑣 − 4𝑣 − 4𝑣 + 4𝑣  
   𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟓 = 𝟎𝟎𝟎. 

24𝐻 = 8𝑣 + 8𝑣 − 4𝑣 + 4𝑣  
6𝐻 = −𝑣 + 𝑣 + 2𝑣 + 2𝑣   

𝐻 =? 
 

 

 
CD: POSSIBLE 

6𝐻 = −𝑣 + 𝑣 + 2𝑣 + 2𝑣  / 𝐻 =? 
 

𝑎𝑣 − 𝑏𝑣 + 𝑐𝑣 + 𝑑𝑣 = 6𝐻 + 𝑣 − 𝑣 − 2𝑣 − 2𝑣  
 

(𝑎−1)𝑣 + (−𝑏 + 1)𝑣 + (𝑐 + 2)𝑣 + (𝑑 + 2)𝑣 = 6𝐻 
 
 

[1,1,-2,-2]  

 

(1,1,-1), (-1,1,-1), (0,1,0), (0,0,-1) 
v1  = (1,1,-1) 
v2  = (1,-1,1)  
v6  = (0,1,0) 
v7  = (0,0,-1) 
H = (0,0,0) 2neigh /-4/5/ 
/1/-4/5/-6/-4/5/-6/-4/5/-7/-4/5/-7/ 
/-4/5/-2/  16-Circuit 
 

[1,1,-2,4]   

 
 

(34a_AC_-4211) 

(1,1,1), (1,1,-1), (-1,1,0), (-1,0,0) 
v1  = (1,1,1) 
v2  = (-1,-1,1)  
v6  = (-1,1,0) 
v7  = (-1,0,0) 
H = (-1,0,0) 1neigh /7/ 
/1/7/-6/7/-6/7/-5/4/7/-2/ 
10-Circuit 
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CASE 47b. 

 
COLLISION AB GEN. EQ: 24𝐻 = −6𝑣 − 6𝑣 + 12𝑣 + 6𝑣 + 6𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟔 = 𝟎𝟎𝟎. 

24𝐻 = −6𝑣 + 12𝑣 + 6𝑣  
4𝐻 = −𝑣 + 2𝑣 + 𝑣    

𝐻 =? 
 
 
 
 

 

 
AB: POSSIBLE 

4𝐻 = −𝑣 + 2𝑣 + 𝑣    / 𝐻 =? 
 

−𝑎𝑣 − 𝑏𝑣 − 𝑐𝑣 + 𝑑𝑣 = 4𝐻 + 𝑣 − 2𝑣 − 𝑣    
  
 

(−𝑎+1)𝑣 + (−𝑏 + 2)𝑣 + (−𝑐 − 1)𝑣 + 𝑑𝑣 = 4𝐻 
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[1,-2,-1,0]  

 
(mog Moganite) 

(0,-1,1), (0,-1,0), (0,1,1), (1,0,0) 
v2  = (0,1,-1) 
v3  = (0,1,0)  
v5  = (0,-1,-1) 
v7  = (1,0,0) 
H = (0,1,0) 1neigh /3/ 
/3/5/-2/3/4/-1/ 
6-Circuit 

[1,2,-1,0]  

 

(0,-1,1), (0,1,0), (0,1,1), (1,0,0) 
v2  = (0,1,-1) 
v3  = (0,-1,0)  
v5  = (0,-1,-1) 
v7  = (1,0,0) 
H = (0,0,0) 2neigh /1/-4/ 
/1/-4/-3/1/-4/-3/1/-4/5/-2/ 
10-Circuit 

[-3,-2,-1,-4]  

 

(-1,1,1), (0,-1,1), (-1,-1,-1), (1,0,-1) 
v2  = (1,-1,-1) 
v3  = (0,1,-1)  
v5  = (1,1,1) 
v7  = (1,0,-1) 
H = (0,0,-1) 4neigh /2/-7/-1/3/ 
/-1/2/-7/-1/2/-7/-1/2/-7/-1/3/4/-1/3/ 
/5/-7/ 16-Circuit 

[-3,-2,-1,4]  

 

(-1,1,1), (0,-1,1), (-1,-1,-1), (-1,0,1) 
v2  = (1,-1,-1) 
v3  = (0,1,-1)  
v5  = (1,1,1) 
v7  = (-1,0,1) 
H = (0,0,-1) 6neigh /2/-6/7/-6/-1/3/ 
/-1/2/-6/7/-6/7/-6/7/-6/7/-6/-1/3/4/ 
/-1/3/5/-6/-1/2/-6/-1/2/-6/ 24-Circuit 
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[-3,2,-1,-4]  

 

(-1,1,1), (0,1,-1), (-1,-1,-1), (1,0,-1) 
v2  = (1,-1,-1) 
v3  = (0,-1,1)  
v5  = (1,1,1) 
v7  = (1,0,-1) 
H = (0,-1,0) 3neigh /2/-7/-4/ 
/-1/2/-7/-4/-3/2/-7/-4/-3/2/-7/-4/5/-7/ 
14-Circuit 

[-3,2,-1,4]  

 

(-1,1,1), (0,1,-1), (-1,-1,-1), (-1,0,1) 
v2  = (1,-1,-1) 
v3  = (0,-1,1)  
v5  = (1,1,1) 
v7  = (-1,0,1) 
H = (0,-1,0) 5neigh /2/-6/7/-6/-4/ 
/-1/2/-6/7/-6/7/-6/7/-6/7/-6/-4/-3/2/ 
/-6/-4/-3/2/-6/-4/5/-6/ 22-Circuit 

[1,-2,-1,-4]  

 

(1,1,1), (-1,1,0), (-1,-1,1), (1,0,0) 
v2  = (-1,-1,-1) 
v3  = (1,-1,0)  
v5  = (1,1,-1) 
v7  = (1,0,0) 
H = (0,-1,0) 5neigh /3/4/6/-7/-4/ 
/-1/3/4/6/-2/3/5/-7/6/-7/6/-7/6/-7/ 
14-Circuit 

[1,2,-1,-4]  

 

(1,1,1), (1,-1,0), (-1,-1,1), (1,0,0) 
v2  = (-1,-1,-1) 
v3  = (-1,1,0)  
v5  = (1,1,-1) 
v7  = (1,0,0) 
H = (-1,0,0) 4neigh /1/6/-7/-4/ 
/1/-4/-3/1/6/-7/6/-7/6/-7/6/-7/-4/5/ 
/-2/1/-4/-3/ 18-Circuit 
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COL. AC (BC) GEN. EQ: 24𝐻 = −4𝑣 − 4𝑣 + 𝑣 + 5𝑣 + 6𝑣 + 11𝑣 + 7𝑣  
   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟔 = 𝟎𝟎𝟎. 

24𝐻 = −4𝑣 + 𝑣 + 6𝑣 + 7𝑣  
𝐻 = 0 

THEN 7𝑣 = 4𝑣 − 𝑣 − 6𝑣  AND IN EACH COORDINATE: 
𝑣 = 1 IMPLIES 𝑣 = 0, 𝑣 = −1 AND 𝑣 = −1 . 

𝑣 = 0 IMPLIES 𝑣 = 0, 𝑣 = 0 AND 𝑣 = 0 . 
𝑣 = −1 IMPLIES 𝑣 = 0, 𝑣 = 1 AND 𝑣 = 1 . 

AND THUS  𝑣 = 0 , IMPOSSIBLE, NULL DOUBLE EDGE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AC (BC). 

COL. AD (BD) GEN. EQ: 24𝐻 = 𝑣 + 4𝑣 + 4𝑣 + 5𝑣 + 6𝑣 + 7𝑣 + 11𝑣  
   𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟔 = 𝟎𝟎𝟎. 

24𝐻 = 4𝑣 + 5𝑣 + 6𝑣 + 11𝑣  
𝐻 = 0 

THEN 11𝑣 = −4𝑣 − 5𝑣 − 6𝑣  AND IN EACH COORDINATE: 
𝑣 = 1 IMPLIES 𝑣 = 0, 𝑣 = −1 AND 𝑣 = −1 . 

𝑣 = 0 IMPLIES 𝑣 = 0, 𝑣 = 0 AND 𝑣 = 0 . 
𝑣 = −1 IMPLIES 𝑣 = 0, 𝑣 = 1 AND 𝑣 = 1 . 

AND THUS  𝑣 = 0 , IMPOSSIBLE, NULL DOUBLE EDGE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AD (BD). 

COLLISION CD GEN. EQ: 24𝐻 = 8𝑣 + 8𝑣 + 4𝑣 − 4𝑣 − 4𝑣 + 4𝑣  
   𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟔 = 𝟎𝟎𝟎. 

24𝐻 = 8𝑣 + 4𝑣 + 4𝑣  
6𝐻 = 2𝑣 + 𝑣 + 𝑣   

𝐻 = 0 
 

[1,0,1,-2]   

 
(34a_AC_-4211) 

(-1,-1,0), (0,0,-1), (-1,1,0), (-1,0,0) 
v2  = (1,1,0) 
v3  = (0,0,1)  
v5  = (1,-1,0) 
v7  = (-1,0,0) 
H=(0,0,0) 1neigh /6/ 

/7/-6/7/-6/-4/5/-6/-1/2/-6/ 
10-Circuit 
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CASE 47c. 

 
COLLISION AB GEN. EQ: 24𝐻 = −6𝑣 − 6𝑣 + 12𝑣 + 6𝑣 + 6𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟔 = 𝟎𝟎𝟎. 

24𝐻 = −6𝑣 + 6𝑣 + 6𝑣  
4𝐻 = −𝑣 + 𝑣 + 𝑣    

𝐻 = 0 

[-1,1,1,0]  

 
(mog Moganite) 

(1,0,0), (0,-1,0), (1,1,0), (0,0,1) 
v1  = (1,0,0) 
v2  = (0,1,0)  
v4  = (1,1,0) 
v7  = (0,0,1) 
H=(0,0,0) 1neigh /3/ 
 
/1/-4/-3/2/-5/-3/ 
6-Circuit 

COLLISION AC GEN. EQ: 24𝐻 = −4𝑣 − 4𝑣 + 𝑣 + 5𝑣 + 6𝑣 + 11𝑣 + 7𝑣  
   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟔 = 𝟎𝟎𝟎. 

24𝐻 = −4𝑣 + 5𝑣 + 11𝑣 + 7𝑣  
𝐻 = 0 

THEN 11𝑣 = 4𝑣 − 7𝑣 − 5𝑣  AND IN EACH COORDINATE: 
𝑣 = 1 IMPLIES 𝑣 = 1, 𝑣 = −1 AND 𝑣 = 0 . 
𝑣 = 0 IMPLIES 𝑣 = 0, 𝑣 = 0 AND 𝑣 = 0 . 

𝑣 = −1 IMPLIES 𝑣 = −1, 𝑣 = 1 AND 𝑣 = 0 . 
AND THUS  𝑣 = 0 , AND 𝑣 = 𝑣 = −𝑣  IMPOSSIBLE FOR A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AC. 
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COLLISION AD GEN. EQ: 24𝐻 = 𝑣 + 4𝑣 + 4𝑣 + 5𝑣 + 6𝑣 + 7𝑣 + 11𝑣  
   𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟔 = 𝟎𝟎𝟎. 

24𝐻 = 𝑣 + 4𝑣 + 7𝑣 + 11𝑣  
𝐻 = 0 

THEN 11𝑣 = −4𝑣 − 7𝑣 − 𝑣  AND IN EACH COORDINATE: 
𝑣 = 1 IMPLIES 𝑣 = −1, 𝑣 = −1 AND 𝑣 = 0 . 

𝑣 = 0 IMPLIES 𝑣 = 0, 𝑣 = 0 AND 𝑣 = 0 . 
𝑣 = −1 IMPLIES 𝑣 = 1, 𝑣 = 1 AND 𝑣 = 0 . 

AND THUS  𝑣 = 0 , AND 𝑣 = 𝑣 = −𝑣  IMPOSSIBLE FOR A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AD. 

COLLISION CD  GEN. EQ: 24𝐻 = 8𝑣 + 8𝑣 + 4𝑣 − 4𝑣 − 4𝑣 + 4𝑣  
   𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟔 = 𝟎𝟎𝟎. 

24𝐻 = 8𝑣 − 4𝑣 − 4𝑣 + 4𝑣  
6𝐻 = 2𝑣 − 𝑣 − 𝑣 + 𝑣  

𝐻 = 0 
 

[1,1,1,-2]   

 
(34a_AC_-4211 ) 

(1,0,1), (0,1,1), (1,1,0), (1,1,1) 
v1  = (1,0,1) 
v2  = (0,-1,-1)  
v4  = (1,1,0) 
v7  = (1,1,1) 
H=(0,0,0) 1neigh /6/ 
/-1/2/-6/-4/5/-6/7/-6/7/-6/ 
10-Circuit 

COLLISION BC  GEN. EQ: 24𝐻 = 𝑣 − 4𝑣 − 4𝑣 + 7𝑣 + 5𝑣 − 6𝑣 + 11𝑣  
   𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟔 = 𝟎𝟎𝟎. 

24𝐻 = 𝑣 − 4𝑣 + 5𝑣 + 11𝑣  
𝐻 = 0 

THEN 11𝑣 = 4𝑣 − 5𝑣 − 𝑣  AND THUS  𝑣 = 0 AND 4𝑣 = 5𝑣 + 𝑣 , IMPOSSIBLE FOR A 3-
PERIODIC NET. 

 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BC. 



136 
 

COLLISION BD GEN. EQ: 24𝐻 = 5𝑣 + 4𝑣 + 4𝑣 + 11𝑣 + 𝑣 − 6𝑣 + 7𝑣  
   𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟔 = 𝟎𝟎𝟎. 

24𝐻 = 5𝑣 + 4𝑣 + 𝑣 + 7𝑣  
𝐻 = 0 

THEN 5𝑣 = −4𝑣 − 𝑣 − 7𝑣  AND IN EACH COORDINATE: 
𝑣 = 1 IMPLIES 𝑣 = −1, 𝑣 = −1 AND 𝑣 = 0 . 

𝑣 = 0 IMPLIES 𝑣 = 0, 𝑣 = 0 AND 𝑣 = 0 . 
𝑣 = −1 IMPLIES 𝑣 = 1, 𝑣 = 1 AND 𝑣 = 0 . 

AND THUS  𝑣 = 0 , AND 𝑣 = 𝑣 = −𝑣  IMPOSSIBLE FOR A 3-PERIODIC NET. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BD. 

CASE 47d. 

 
COLLISION AB GEN. EQ: 24𝐻 = −6𝑣 − 6𝑣 + 12𝑣 + 6𝑣 + 6𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟔 = 𝟎𝟎𝟎. 

24𝐻 = −6𝑣 + 12𝑣 + 6𝑣  
4𝐻 = −𝑣 + 2𝑣 + 𝑣    

𝐻 =? 
 

 

AB: POSSIBLE 
4𝐻 = −𝑣 + 2𝑣 + 𝑣     / 𝐻 =? 

 
−𝑎𝑣 − 𝑏𝑣 + 𝑐𝑣 + 𝑑𝑣 = 4𝐻 + 𝑣 − 2𝑣 − 𝑣    

  
 

(−𝑎+1)𝑣 + (−𝑏 + 2)𝑣 + (𝑐 − 1)𝑣 + 𝑑𝑣 = 4𝐻 
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[1,-2,1,0]  

 
(mog Moganite) 

(-1,-1,0), (0,-1,0), (1,-1,0), (0,0,1) 
v2  = (1,1,0) 
v3  = (0,1,0)  
v4  = (1,-1,0) 
v7  = (0,0,1) 
H = (0,1,0) 1neigh /3/ 
/3/5/-2/3/4/-1/ 
6-Circuit 

[1,2,1,0]  

 
(47b_AB_-32-1-4 ) 

(-1,-1,0), (0,1,0), (1,-1,0), (0,0,1) 
v2  = (1,1,0) 
v3  = (0,-1,0)  
v4  = (1,-1,0) 
v7  = (0,0,1) 
H = (0,0,0) 3neigh /1/6/-5/ 
/1/6/-5/-3/1/6/-5/-3/1/6/-5/4/6/-2/ 
14-Circuit 

[-3,-2,1,-4]  

 
(47b_AB_-3-2-1-4) 

(-1,1,1), (0,-1,1), (1,1,1), (1,0,-1) 
v2  = (1,-1,-1) 
v3  = (0,1,-1)  
v4  = (1,1,1) 
v7  = (1,0,-1) 
H = (0,0,-1) 4neigh /2/-7/-1/3/ 
/-1/2/-7/-1/2/-7/-1/2/-7/-1/3/4/-1/3/ 
/5/-7/ 16-Circuit 
 

[-3,-2,1,4]  

 
(47b_AB_-3-2-14) 

(-1,1,1), (0,-1,1), (1,1,1), (-1,0,1) 
v2  = (1,-1,-1) 
v3  = (0,1,-1)  
v4  = (1,1,1) 
v7  = (-1,0,1) 
H = (0,0,-1) 6neigh /2/-6/7/-6/-1/3/ 
/-1/2/-6/7/-6/7/-6/7/-6/7/-6/-1/3/4/ 
/-1/3/5/-6/-1/2/-6/-1/2/-6/ 24-Circuit 
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[-3,2,1,-4]  

 
(47b_AB_12-1-4 ) 

(-1,1,1), (0,1,-1), (1,1,1), (1,0,-1) 
v2  = (1,-1,-1) 
v3  = (0,-1,1)  
v4  = (1,1,1) 
v7  = (1,0,-1) 
H = (0,-1,0) 4neigh /2/-7/6/-5/ 
/-1/2/-5/-3/2/-5/-3/2/-5/4/6/-7/6/-7/ 
/6/-7/6/-7/ 18-Circuit 

[1,-2,1,-4]  

 
(47b_AB_1-2-1-4 ) 

(-1,-1,-1), (1,-1,0), (-1,-1,1), (-1,0,0) 
v2  = (1,1,1) 
v3  = (-1,1,0)  
v4  = (-1,-1,1) 
v7  = (-1,0,0) 
H = (0,1,0) 5neigh /3/5/-7/6/-5/ 
/-1/3/4/6/-2/3/5/-7/6/-7/6/-7/6/-7/ 
14-Circuit 

[1,2,1,-4]  

   
(47b_AB_-32-14 ) 

(-1,-1,-1), (-1,1,0), (-1,-1,1), (-1,0,0) 
v2  = (1,1,1) 
v3  = (1,-1,0)  
v4  = (-1,-1,1) 
v7  = (-1,0,0) 
H = (1,0,0) 5neigh /1/6/-7/6/-5/ 
/1/6/-7/6/-7/6/-7/6/-7/6/-5/-3/1/6/-5/ 
/-3/1/6/-5/4/6/-2/ 22-Circuit 
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COLLISION AC(BD) GEN. EQ: 24𝐻 = −4𝑣 − 4𝑣 + 𝑣 + 5𝑣 + 6𝑣 + 11𝑣 + 7𝑣  
   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟔 = 𝟎𝟎𝟎. 

24𝐻 = −4𝑣 + 5𝑣 + 6𝑣 + 7𝑣  
𝐻 = 0 

THEN 7𝑣 = 4𝑣 − 6𝑣 − 5𝑣  AND IN EACH COORDINATE: 
𝑣 = 1 IMPLIES 𝑣 = −1, 𝑣 = −1 AND 𝑣 = −1 . 

𝑣 = 0 IMPLIES 𝑣 = 0, 𝑣 = 0 AND 𝑣 = 0 . 
𝑣 = −1 IMPLIES 𝑣 = 1, 𝑣 = 1 AND 𝑣 = 1 . 

AND THUS   −𝑣 = 𝑣 = 𝑣 = 𝑣  IMPOSSIBLE FOR A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AC (BD). 

COLLISION AD(BC) GEN. EQ: 24𝐻 = 𝑣 + 4𝑣 + 4𝑣 + 5𝑣 + 6𝑣 + 7𝑣 + 11𝑣  
   𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟔 = 𝟎𝟎𝟎. 

24𝐻 = 𝑣 + 4𝑣 + 6𝑣 + 11𝑣  
𝐻 = 0 

THEN 11𝑣 = −4𝑣 − 6𝑣 − 𝑣  AND IN EACH COORDINATE: 
𝑣 = 1 IMPLIES 𝑣 = −1, 𝑣 = −1 AND 𝑣 = −1 . 

𝑣 = 0 IMPLIES 𝑣 = 0, 𝑣 = 0 AND 𝑣 = 0 . 
𝑣 = −1 IMPLIES 𝑣 = 1, 𝑣 = 1 AND 𝑣 = 1 . 

AND THUS   −𝑣 = 𝑣 = 𝑣 = 𝑣  IMPOSSIBLE FOR A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AD (BC). 

COLLISION CD  GEN. EQ: 24𝐻 = 8𝑣 + 8𝑣 + 4𝑣 − 4𝑣 − 4𝑣 + 4𝑣  
   𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟔 = 𝟎𝟎𝟎. 

24𝐻 = 8𝑣 − 4𝑣 + 4𝑣  
6𝐻 = 2𝑣 − 𝑣 + 𝑣  

𝐻 = 0 
 
 
 
 

[1,0,1,-2]  

 
(34a_AC_-4211 ) 

(-1,1,0), (0,0,-1), (1,1,0), (0,1,0) 
v2  = (1,-1,0) 
v3  = (0,0,1)  
v4  = (1,1,0) 
v7  = (0,1,0) 
H=(0,0,0) 1neigh /6/ 
/7/-6/7/-6/-4/5/-6/-1/2/-6/ 
10-Circuit 
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CASE 47e. 

 
COLLISION AB GEN. EQ: 24𝐻 = −6𝑣 − 6𝑣 + 12𝑣 + 6𝑣 + 6𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝟎𝟎𝟎. 

24𝐻 = −6𝑣 + 6𝑣  
4𝐻 = −𝑣 + 𝑣    

𝐻 = 0 
 

[1,-1,0,0]  

 
(mog Moganite) 

(-1,0,0), (-1,0,0), (0,1,0), (0,0,1) 
v2  = (1,0,0) 
v4  = (1,0,0)  
v6  = (0,1,0) 
v7  = (0,0,1) 
H=(0,0,0) 1neigh /3/ 
 /2/-5/-3/1/-4/-3/ 
6-Circuit 

COLLISION AC(BD) GEN. EQ: 24𝐻 = −4𝑣 − 4𝑣 + 𝑣 + 5𝑣 + 6𝑣 + 11𝑣 + 7𝑣  
   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝟎𝟎𝟎. 

24𝐻 = −4𝑣 − 4𝑣 + 5𝑣 + 7𝑣  
𝐻 = 0 

THEN 7𝑣 + 5𝑣 = 4(𝑣 + 𝑣 ), AND THUS  
  7𝑣 = −5𝑣  AND 𝑣 = −𝑣  IMPOSSIBLE FOR A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AC (BD). 
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COLLISION AD(BC) GEN. EQ: 24𝐻 = 𝑣 + 4𝑣 + 4𝑣 + 5𝑣 + 6𝑣 + 7𝑣 + 11𝑣  
   𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝟎𝟎𝟎. 

24𝐻 = 𝑣 + 4𝑣 + 4𝑣 + 11𝑣  
𝐻 = 0 

THEN 11𝑣 = −4𝑣 − 4𝑣 − 𝑣  AND THUS  𝑣 = 0 AND  4𝑣 = −4𝑣 − 𝑣  , IMPOSSIBLE  
FOR A 3-PERIODIC NET. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS AD (BC). 

COLLISION CD GEN. EQ: 24𝐻 = 8𝑣 + 8𝑣 + 4𝑣 − 4𝑣 − 4𝑣 + 4𝑣  
   𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝟎𝟎𝟎. 

24𝐻 = 8𝑣 + 8𝑣 − 4𝑣 + 4𝑣  
6𝐻 = 2𝑣 + 2𝑣 − 𝑣 + 𝑣  

𝐻 =? 
 

 

CD: POSSIBLE 
6𝐻 = 2𝑣 + 2𝑣 − 𝑣 + 𝑣  / 𝐻 =? 

 
−𝑎𝑣 − 𝑏𝑣 + 𝑐𝑣 + 𝑑𝑣 = 6𝐻 − 2𝑣 − 2𝑣 + 𝑣 − 𝑣  

 
 

(−𝑎+1)𝑣 + (−𝑏 − 1)𝑣 + (𝑐 + 2)𝑣 + (𝑑 + 2)𝑣 = 6𝐻 
 

[1,-1,-2,-2]  

 

(1,1,-1), (1,-1,1), (0,1,0), (0,0,-1) 
v2  = (-1,-1,1) 
v4  = (-1,1,-1)  
v6  = (0,1,0) 
v7  = (0,0,-1) 
H = (0,0,0) 3neigh /-1/3/5/ 
/-1/3/5/-2/3/5/-6/-1/3/4/-1/3/5/-6/ 
/-1/3/5/-7/-1/3/5/-7/ 22-Circuit 
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[1,-1,-2,4]  

 
(34a_AC_-4211) 

(-1,-1,-1), (1,1,-1), (1,-1,0), (1,0,0) 
v2  = (1,1,1) 
v4  = (-1,-1,1)  
v6  = (1,-1,0) 
v7  = (1,0,0) 
H = (1,0,0) 1neigh /7/ 
/1/7/-6/7/-6/7/-5/4/7/-2/ 
10-Circuit 
 

CASE 47f. 

 
COLLISION AB GEN. EQ: 24𝐻 = −6𝑣 − 6𝑣 + 12𝑣 + 6𝑣 + 6𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟓 = 𝟎𝟎𝟎. 

24𝐻 = 12𝑣 + 6𝑣  
4𝐻 = 2𝑣 + 𝑣    

𝐻 = 0 
THEN 2𝑣 = −𝑣  AND THUS  𝑣 = 𝑣 = 0 , IMPOSSIBLE FOR A 3-PERIODIC NET. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS AB. 

COLLISION AC GEN. EQ: 24𝐻 = −4𝑣 − 4𝑣 + 𝑣 + 5𝑣 + 6𝑣 + 11𝑣 + 7𝑣  
   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟓 = 𝟎𝟎𝟎. 

24𝐻 = −4𝑣 − 4𝑣 + 11𝑣 + 6𝑣  
𝐻 = 0 

THEN 11𝑣 = −6𝑣 + 4𝑣 + 4𝑣 , AND THUS 𝑣 = 0. THIS IMPLIES 
  6𝑣 = 4𝑣 + 4𝑣 , IMPOSSIBLE FOR A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AC. 
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COLLISION AD GEN. EQ: 24𝐻 = 𝑣 + 4𝑣 + 4𝑣 + 5𝑣 + 6𝑣 + 7𝑣 + 11𝑣  
   𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟓 = 𝟎𝟎𝟎. 

24𝐻 = 7𝑣 + 4𝑣 + 4𝑣 + 6𝑣   
𝐻 = 0 

THEN 7𝑣 = −4𝑣 − 4𝑣 − 6𝑣  AND THUS  𝑣 = 0 AND  6𝑣 = −4𝑣 − 4𝑣  , IMPOSSIBLE  
FOR A 3-PERIODIC NET. 

 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AD. 

COLLISION CD GEN. EQ: 24𝐻 = 8𝑣 + 8𝑣 + 4𝑣 − 4𝑣 − 4𝑣 + 4𝑣  
   𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟓 = 𝟎𝟎𝟎. 

24𝐻 = 8𝑣 + 8𝑣 − 4𝑣  
6𝐻 = 2𝑣 + 2𝑣 − 𝑣  

𝐻 = 0 
THEN 𝑣 = 2(𝑣 + 𝑣 ) AND THUS  𝑣 = 0 AND 𝑣 = −𝑣 , IMPOSSIBLE FOR A 3-PERIODIC NET. 

 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS CD. 

COLLISION BC GEN. EQ: 24𝐻 = 𝑣 − 4𝑣 − 4𝑣 + 7𝑣 + 5𝑣 − 6𝑣 + 11𝑣  
   𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟓 = 𝟎𝟎𝟎. 

24𝐻 = −6𝑣 − 4𝑣 − 4𝑣 + 5𝑣  
𝐻 = 0 

THEN 5𝑣 = 4𝑣 + 4𝑣 + 6𝑣  AND THUS  
𝑣 = 0 AND  6𝑣 = −4𝑣 − 4𝑣  , IMPOSSIBLE FOR A 3-PERIODIC NET. 

 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BC. 

COLLISION BD  GEN. EQ: 24𝐻 = 5𝑣 + 4𝑣 + 4𝑣 + 11𝑣 + 𝑣 − 6𝑣 + 7𝑣  
   𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟓 = 𝟎𝟎𝟎. 

24𝐻 = −6𝑣 + 4𝑣 + 4𝑣 + 𝑣  
𝐻 = 0 

THEN 6𝑣 = 4𝑣 + 4𝑣 +𝑣  AND THUS  
𝑣 = 0 AND 4𝑣 + 4𝑣 = −𝑣 , IMPOSSIBLE FOR A 3-PERIODIC NET. 

 
 
 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BD. 
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CASE 48a. 

 
COLLISION AB GEN. EQ: 20𝐻 = 4𝑣 − 2𝑣 − 2𝑣 + 2𝑣 + 8𝑣 + 2𝑣 + 8𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝟎𝟎𝟎. 

20𝐻 = 8𝑣 + 4𝑣 + 2𝑣 − 2𝑣   
10𝐻 = 4𝑣 + 2𝑣 + 𝑣 − 𝑣   

𝐻 = 0  
 
 
 

[-4,-1,-1,-2]   

 
(NEW COLLISION) 

(1,0,0), (-1,-1,-1), (-1,-1,1), (-1,1,0) 
v2  = (1,0,0) 
v4  = (-1,-1,-1)  
v6  = (1,1,-1) 
v7  = (-1,1,0) 
H=(0,0,0) 1neigh /1/ 
/4/7/-6/-1/3/7/-5/-1/2/-1/2/-1/2/-1/2/-1/ 
16-Circuit  
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COL. AC (BD) GEN. EQ: 20𝐻 = 2𝑣 − 4𝑣 + 2𝑣 + 8𝑣 + 2𝑣 + 8𝑣 + 2𝑣  
   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝟎𝟎𝟎. 

20𝐻 = 2𝑣 − 4𝑣 + 8𝑣 + 2𝑣   
10𝐻 = 𝑣 − 2𝑣 + 4𝑣 + 𝑣   

𝐻 = 0 

[-1,-4,1,2]  

 
(NEW COLLISION) 

(1,1,1), (0,0,-1), (-1,1,-1), (1,0,-1) 
v2  = (1,1,1) 
v4  = (0,0,-1)  
v6  = (1,-1,1) 
v7  = (1,0,-1) 
H=(0,0,0) 1neigh /3/ 
 /2/6/-7/-3/1/5/-7/-3/4/-3/4/-3/ 
/4/-3/4/-3/ 
16-Circuit 

COL. AD (BC) GEN. EQ: 20𝐻 = 6𝑣 + 8𝑣 + 6𝑣 + 4𝑣 + 6𝑣 + 4𝑣 + 6𝑣  
   𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝟎𝟎𝟎. 

20𝐻 = 4𝑣 + 8𝑣 + 6𝑣 + 6𝑣   
10𝐻 = 2𝑣 + 4𝑣 + 3𝑣 + 3𝑣   

𝐻 =?  
 

𝑎𝑣 + 𝑏𝑣 − 𝑐𝑣 + 𝑑𝑣 = 10𝐻 − 2𝑣 − 4𝑣 − 3𝑣 − 3𝑣  
 

(𝑎+3)𝑣 + (𝑏 + 2)𝑣 + (−𝑐 + 3)𝑣 + (𝑑 + 4)𝑣 = 10𝐻 
 

THE COEFFICIENTS 𝑎 = −3, 𝑏 = −2, 𝑐 = 3 AND 𝑑 = −4 MODULO 10 CANNOT GENERATE AN 
ADMISSIBLE (𝑎, 𝑏, 𝑐, 𝑑) SOLUTION. 

 
 
 
 
 
 
 
 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AD (BC). 
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COLLISION CD GEN. EQ: 20𝐻 = 4𝑣 + 4𝑣 + 12𝑣 + 4𝑣 + 4𝑣 − 4𝑣 − 4𝑣  
   𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝟎𝟎𝟎. 

20𝐻 = 4𝑣 + 12𝑣 − 4𝑣 + 4𝑣   
5𝐻 = 𝑣 + 3𝑣 − 𝑣 + 𝑣   

𝐻 =? 
 

 

 
CD: POSSIBLE 

5𝐻 = 𝑣 + 3𝑣 − 𝑣 + 𝑣  / 𝐻 =? 
 

𝑎𝑣 + 𝑏𝑣 − 𝑐𝑣 + 𝑑𝑣 = 5𝐻 − 𝑣 − 3𝑣 + 𝑣 − 𝑣  
 

(𝑎+1)𝑣 + (𝑏 − 1)𝑣 + (−𝑐 + 1)𝑣 + (𝑑 + 3)𝑣 = 5𝐻 
 
 
 

[-1,-4,1,2]  

 
 (NEW COLLISION) 

 

(1,1,1), (-1,0,0), (-1,-1,1), (-1,1,0) 
v2  = (1,1,1) 
v4  = (-1,0,0)  
v6  = (1,1,-1) 
v7  = (-1,1,0) 
H = (0,1,0) 3neigh /-4/3/7/ 
/-1/3/-4/3/-4/3/-4/3/-4/3/7/-5/-2/ 
/3/7/-6/ 16-Circuit 

[-1,1,1,2]  

 
(nbo NbO; 4/6/c2; sqc35) 

 

(-1,0,-1), (1,1,-1), (0,1,0), (-1,-1,0) 
v2  = (-1,0,-1) 
v4  = (1,1,-1)  
v6  = (0,-1,0) 
v7  = (-1,-1,0) 
H = (-1,-1,0) 1neigh /7/ 
/-1/4/7/-6/-2/3/7/-5/ 
8-Circuit 
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[4,1,1,2]  

 
(NEW COLLISION) 

(-1,0,0), (1,1,1), (1,1,-1), (1,-1,0) 
v2  = (-1,0,0) 
v4  = (1,1,1)  
v6  = (-1,-1,1) 
v7  = (1,-1,0) 
H = (0,-1,0) 5neigh /7/-5/-1/2/5/ 
/-1/2/-1/2/-1/2/-1/2/-1/4/7/-5/-1/ 
/3/7/-6/ 16-Circuit 

[-1,1,1,-3]  

 

(1,1,1), (1,0,-1), (0,1,-1), (0,0,-1) 
v2  = (1,1,1) 
v4  = (1,0,-1)  
v6  = (0,-1,1) 
v7  = (0,0,-1) 
H = (0,0,0) 3neigh /-3/1/5/ 
/1/-2/1/5/-6/5/-7/-3/4/-3/1/5/-7/ 
/-3/1/5/-7/-3/ 18-Circuit 

[-1,1,-4,2]  

 
(48a_CD_-1-412) 
(NEW COLLISION) 

 
 
 
 
 

(-1,-1,-1), (1,1,-1), (1,0,0), (1,-1,0) 
v2  = (-1,-1,-1) 
v4  = (1,1,-1)  
v6  = (-1,0,0) 
v7  = (1,-1,0) 
H = (0,-1,0) 3neigh /7/-5/6/ 
/-1/4/7/-5/6/-5/6/-5/6/-5/6/-5/-2/ 
/3/7/-5/ 16-Circuit 
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CASE 48b. 

 

COLLISION AB GEN. EQ: 20𝐻 = 4𝑣 − 2𝑣 − 2𝑣 + 2𝑣 + 8𝑣 + 2𝑣 + 8𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟕 = 𝟎𝟎𝟎. 

20𝐻 = −2𝑣 + 2𝑣 + 8𝑣 + 8𝑣   
10𝐻 = −𝑣 + 𝑣 + 4𝑣 + 4𝑣   

𝐻 =?  
 
 

−𝑎𝑣 − 𝑏𝑣 + 𝑐𝑣 − 𝑑𝑣 = 10𝐻+𝑣 − 𝑣 − 4𝑣 − 4𝑣   
 

(−𝑎+4)𝑣 + (−𝑏 + 4)𝑣 + (𝑐 + 1)𝑣 + (−𝑑 − 1)𝑣 = 10𝐻 
 

THE COEFFICIENTS 𝑎 = 4, 𝑏 = 4, 𝑐 = −1 AND 𝑑 = −1 MODULO 10 CANNOT GENERATE AN 
ADMISSIBLE (𝑎, 𝑏, 𝑐, 𝑑) SOLUTION. 

 
 
 
 
 
 
 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AB. 
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COL. AC (BD) GEN. EQ: 20𝐻 = 2𝑣 − 4𝑣 + 2𝑣 + 8𝑣 + 2𝑣 + 8𝑣 + 2𝑣  
   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟕 = 𝟎𝟎𝟎. 

20𝐻 = 2𝑣 + 8𝑣 + 2𝑣 + 2𝑣   
10𝐻 = 𝑣 + 4𝑣 + 𝑣 + 𝑣   

𝐻 = 0 
THEN −4𝑣 = 𝑣 + 𝑣 + 𝑣  AND THUS  𝑣 = 0 AND −𝑣 = 𝑣 + 𝑣  , IMPOSSIBLE FOR A 3-

PERIODIC NET. 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AC (BD). 

COL. AD (BC) GEN. EQ: 20𝐻 = 6𝑣 + 8𝑣 + 6𝑣 + 4𝑣 + 6𝑣 + 4𝑣 + 6𝑣  
   𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟕 = 𝟎𝟎𝟎. 

20𝐻 = 6𝑣 + 4𝑣 + 6𝑣 + 6𝑣   
10𝐻 = 3𝑣 + 2𝑣 + 3𝑣 + 3𝑣   

𝐻 = 0  
−2𝑣 = 3𝑣 + 3𝑣 + 3𝑣  AND THUS  𝑣 = 0 AND −𝑣 = 𝑣 + 𝑣  , IMPOSSIBLE FOR A 3-PERIODIC 

NET. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AD (BC). 

COLLISION CD GEN. EQ: 20𝐻 = 4𝑣 + 4𝑣 + 12𝑣 + 4𝑣 + 4𝑣 − 4𝑣 − 4𝑣  
   𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟕 = 𝟎𝟎𝟎. 

20𝐻 = 4𝑣 + 4𝑣 + 4𝑣 − 4𝑣   
5𝐻 = 𝑣 + 𝑣 + 𝑣 − 𝑣   

𝐻 = 0 

[1,1,1,1]  

 
 

(nbo NbO; 4/6/c2; sqc35) 

(-1,0,0), (0,-1,0), (1,1,1), (0,0,-1) 
v1  = (1,0,0) 
v2  = (0,1,0)  
v4  = (1,1,1) 
v6  = (0,0,1) 
H=(0,0,0) 1neigh /7/ 
 
 
/1/6/-7/-4/2/5/-7/-3/ 
8-Circuit 
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CASE 48c. 

 
COLLISION AB GEN. EQ: 20𝐻 = 4𝑣 − 2𝑣 − 2𝑣 + 2𝑣 + 8𝑣 + 2𝑣 + 8𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟕 = 𝟎𝟎𝟎. 

20𝐻 = −2𝑣 − 2𝑣 + 2𝑣 + 8𝑣   
10𝐻 = −𝑣 − 𝑣 + 𝑣 + 4𝑣   

𝐻 = 0  
4𝑣 = 𝑣 + 𝑣 − 𝑣  AND THUS  𝑣 = 0 AND 𝑣 = 𝑣 + 𝑣  , IMPOSSIBLE FOR A 3-PERIODIC NET. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS AB. 

COLLISION AC GEN. EQ: 20𝐻 = 2𝑣 − 4𝑣 + 2𝑣 + 8𝑣 + 2𝑣 + 8𝑣 + 2𝑣  
   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟕 = 𝟎𝟎𝟎. 

20𝐻 = 2𝑣 + 2𝑣 + 8𝑣 + 2𝑣   
10𝐻 = 𝑣 + 𝑣 + 4𝑣 + 𝑣   

𝐻 = 0 
4𝑣 = −𝑣 − 𝑣 − 𝑣  AND THUS  𝑣 = 0 AND 𝑣 = −𝑣 − 𝑣  , IMPOSSIBLE FOR A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AC. 

COLLISION AD GEN. EQ: 20𝐻 = 6𝑣 + 8𝑣 + 6𝑣 + 4𝑣 + 6𝑣 + 4𝑣 + 6𝑣  
   𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟕 = 𝟎𝟎𝟎. 

20𝐻 = 6𝑣 + 6𝑣 + 4𝑣 + 6𝑣   
10𝐻 = 3𝑣 + 3𝑣 + 2𝑣 + 3𝑣   

𝐻 = 0  
−2𝑣 = 3𝑣 + 3𝑣 + 3𝑣  AND THUS  𝑣 = 0 AND −𝑣 = 𝑣 + 𝑣  , IMPOSSIBLE FOR A 3-PERIODIC 

NET. 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AD. 
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COLLISION CD GEN. EQ: 20𝐻 = 4𝑣 + 4𝑣 + 12𝑣 + 4𝑣 + 4𝑣 − 4𝑣 − 4𝑣  
   𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟕 = 𝟎𝟎𝟎. 

20𝐻 = 4𝑣 + 4𝑣 + 4𝑣 − 4𝑣   
5𝐻 = 𝑣 + 𝑣 + 𝑣 − 𝑣   

𝐻 = 0 

[-1,1,1,1]  

 
 

(nbo NbO; 4/6/c2; sqc35) 

(1,0,0), (1,1,1), (0,0,-1), (0,-1,0) 
v2  = (1,0,0) 
v4  = (1,1,1)  
v5  = (0,0,1) 
v6  = (0,1,0) 
H=(0,0,0) 1neigh /7/ 

/5/-7/-4/2/6/-7/-3/1/ 
8-Circuit 
 
 
 

COLLISION BC GEN. EQ: 20𝐻 = 6𝑣 − 8𝑣 + 6𝑣 + 4𝑣 + 4𝑣 − 6𝑣 − 6𝑣  
   𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟕 = 𝟎𝟎𝟎. 

20𝐻 = 6𝑣 + 4𝑣 + 4𝑣 − 6𝑣   
10𝐻 = 3𝑣 + 2𝑣 + 2𝑣 − 3𝑣   

𝐻 =? 
 

𝑎𝑣 + 𝑏𝑣 − 𝑐𝑣 − 𝑑𝑣 = 10𝐻 − 3𝑣 − 2𝑣 − 2𝑣 + 3𝑣   
  
 

(𝑎−3)𝑣 + (𝑏 + 3)𝑣 + (−𝑐 + 2)𝑣 + (−𝑑 + 2)𝑣 = 10𝐻 
 

THE COEFFICIENTS 𝑎 = 3, 𝑏 = −3, 𝑐 = 2 AND 𝑑 = 2 MODULO 10 CANNOT GENERATE AN 
ADMISSIBLE (𝑎, 𝑏, 𝑐, 𝑑) SOLUTION. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS BC. 
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COLLISION BD GEN. EQ: 20𝐻 = 2𝑣 + 4𝑣 + 2𝑣 + 8𝑣 + 8𝑣 − 2𝑣 − 2𝑣  
   𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟕 = 𝟎𝟎𝟎. 

20𝐻 = 2𝑣 + 8𝑣 + 8𝑣 − 2𝑣   
10𝐻 = 𝑣 + 4𝑣 + 4𝑣 − 𝑣   

𝐻 =?  
 

 
𝑎𝑣 + 𝑏𝑣 − 𝑐𝑣 − 𝑑𝑣 = 10𝐻 − 𝑣 − 4𝑣 − 4𝑣 + 𝑣   

 
(𝑎−1)𝑣 + (𝑏 + 1)𝑣 + (−𝑐 + 4)𝑣 + (−𝑑 + 4)𝑣 = 10𝐻 

 
THE COEFFICIENTS 𝑎 = 1, 𝑏 = −1, 𝑐 = 4 AND 𝑑 = 4 MODULO 10 CANNOT GENERATE AN 

ADMISSIBLE (𝑎, 𝑏, 𝑐, 𝑑) SOLUTION. 

IMPOSSIBLE, THERE ARE NO COLLISIONS BD. 
 

CASE 49a. 

 
COLLISION AB GEN. EQ: 8𝐻 = 5𝑣 − 2𝑣 − 𝑣 + 𝑣 + 3𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟐 = 𝒗𝟑 = 𝒗𝟓 = 𝟎𝟎𝟎. 

8𝐻 = −2𝑣 + 𝑣   
𝐻 = 0 

BUT 2𝑣 = 𝑣   IMPLIES 𝑣 = 𝑣 = 0, IMPOSSIBLE FOR A 3-PERIODIC NET. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AB. 
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COLLISION AC GEN. EQ: 8𝐻 = 5𝑣 + 2𝑣 − 𝑣 + 𝑣 + 3𝑣  
   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗𝟑 = 𝒗𝟓 = 𝟎𝟎𝟎. 

8𝐻 = 2𝑣 − 𝑣   
𝐻 = 0 

BUT 2𝑣 = 𝑣   IMPLIES 𝑣 = 𝑣 = 0, IMPOSSIBLE FOR A 3-PERIODIC NET. 
IMPOSSIBLE, THERE ARE NO COLLISIONS AC. 

COLLISION BD GEN. EQ: 8𝐻 = 3𝑣 + 2𝑣 + 5𝑣 + 𝑣 − 𝑣  
   𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗𝟑 = 𝒗𝟓 = 𝟎𝟎𝟎. 

8𝐻 = 3𝑣 + 2𝑣  
𝐻 = 0 

BUT 2𝑣 = −3𝑣   IMPLIES 𝑣 = 𝑣 = 0, IMPOSSIBLE FOR A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS BD. 
COLLISION CD GEN. EQ: 8𝐻 = 5𝑣 − 2𝑣 + 3𝑣 − 𝑣 + 𝑣  
   𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗𝟑 = 𝒗𝟓 = 𝟎𝟎𝟎. 

8𝐻 = 5𝑣 − 2𝑣   
𝐻 = 0 

BUT 2𝑣 = 5𝑣   IMPLIES 𝑣 = 𝑣 = 0, IMPOSSIBLE FOR A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS CD. 
COLLISION AD GEN. EQ: 8𝐻 = 4𝑣 + 4𝑣 + 4𝑣 + 4𝑣  
   𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟐 = 𝒗𝟑 = 𝒗𝟓 = 𝟎𝟎𝟎. 

    8𝐻 = 4𝑣   
2𝐻 = 0 

[0,0,1,0]  

 

(1,0,0), (0,1,0), (0,0,0), (0,0,1) 
v1  = (1,0,0) 
v4  = (0,1,0)  
v6  = (0,0,0) 
v7  = (0,0,1) 
H=(0,0,0) 2neigh /2/5/ 
/2/5/-6/-3/ 
4-Circuit 

COLLISION BC GEN. EQ: 8𝐻 = −2𝑣 + 4𝑣 + 2𝑣 + 2𝑣 − 2𝑣  
   𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗𝟑 = 𝒗𝟓 = 𝟎𝟎𝟎. 

8𝐻 = 4𝑣 − 2𝑣  
𝐻 = 0 

BUT 2𝑣 = 𝑣   IMPLIES 𝑣 = 𝑣 = 0, IMPOSSIBLE FOR A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS BC. 
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CASE 49b. 

 
COLLISION AB(BD) GEN. EQ: 8𝐻 = 5𝑣 − 2𝑣 − 𝑣 + 𝑣 + 3𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟐 = 𝒗𝟒 = 𝒗𝟓 = 𝟎𝟎𝟎. 

8𝐻 = 3𝑣 + 𝑣   
𝐻 = 0 

BUT 3𝑣 = −𝑣   IMPLIES 𝑣 = 𝑣 = 0, IMPOSSIBLE FOR A 3-PERIODIC NET. 
 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AB (BD). 

COLLISION AC(CD) GEN. EQ: 8𝐻 = 5𝑣 + 2𝑣 − 𝑣 + 𝑣 + 3𝑣  
   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗𝟒 = 𝒗𝟓 = 𝟎𝟎𝟎. 

8𝐻 = 5𝑣 − 𝑣   
𝐻 = 0 

BUT 5𝑣 = 𝑣   IMPLIES 𝑣 = 𝑣 = 0, IMPOSSIBLE FOR A 3-PERIODIC NET. 
 

 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AC (CD). 
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COLLISION AD GEN. EQ: 8𝐻 = 4𝑣 + 4𝑣 + 4𝑣 + 4𝑣  
   𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟐 = 𝒗𝟒 = 𝒗𝟓 = 𝟎𝟎𝟎. 

    8𝐻 = 4𝑣 + 4𝑣  
    2𝐻 = 𝑣 + 𝑣   

𝐻 =? 

 

 
AD: POSSIBLE 

2𝐻 = 𝑣 + 𝑣  / 𝐻 =? 
 

𝑎𝑣 − 𝑏𝑣 − 𝑐𝑣 + 𝑑𝑣 = 2𝐻 − 𝑣 − 𝑣  
 

𝑎𝑣 + (−𝑏 + 1)𝑣 + (−𝑐 + 1)𝑣 + 𝑑𝑣 = 2𝐻 
 
 

[0,-1,-1,0]  

 
(49a_AD) 

(0,1,0), (1,0,0), (-1,0,0), (0,0,1) 
v1  = (0,1,0) 
v3  = (-1,0,0)  
v6  = (1,0,0) 
v7  = (0,0,1) 
H = (0,0,0) 2neigh /2/5/ 
/-2/3/6/-5/ 
4-Circuit 

[0,-1,1,0]  

 
(3,8T110) 

(NEW COLLISION) 

(0,1,0), (1,0,0), (1,0,0), (0,0,1) 
v1  = (0,1,0) 
v3  = (-1,0,0)  
v6  = (-1,0,0) 
v7  = (0,0,1) 
H = (-1,0,0) 3neigh /3/-4/5/ 
/-2/3/-4/5/-6/-4/ 
6-Circuit 
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[-2,-1,-1,0]  

 
(sqc48) 

(0,-1,0), (1,1,0), (-1,1,0), (0,0,1) 
v1  = (0,-1,0) 
v3  = (-1,-1,0)  
v6  = (1,-1,0) 
v7  = (0,0,1) 
H = (0,-1,0) 3neigh /1/2/5/ 
/-1/-1/3/6/-5/-2/ 
6-Circuit 

[-2,-1,1,0]  

 
(sqc50) 

(0,-1,0), (1,1,0), (1,-1,0), (0,0,1) 
v1  = (0,-1,0) 
v3  = (-1,-1,0)  
v6  = (-1,1,0) 
v7  = (0,0,1) 
H = (-1,0,0) 4neigh /1/2/4/6/ 
/-1/-1/3/-4/5/-6/-4/-2/ 
8-Circuit 

[-4,-3,-1,-2]  

 

(1,0,-1), (-1,1,1), (-1,-1,-1), (0,-1,1) 
v1  = (1,0,-1) 
v3  = (1,-1,-1)  
v6  = (1,1,1) 
v7  = (0,-1,1) 
H = (1,0,0) 8neigh /-1/-1/3/-4/-2/3/6/-7/ 
/-1/-1/-1/-1/3/-4/-2/3/-4/-2/3/6/-7/-7/ 
/-5/-2/ 16-Circuit 

[-4,-1,-3,-2]  

 
(49b_AD_-4-3-1-2 ) 

(1,0,-1), (-1,-1,-1), (-1,1,1), (0,-1,1) 
v1  = (1,0,-1) 
v3  = (1,1,1)  
v6  = (1,-1,-1) 
v7  = (0,-1,1) 
H = (1,0,0) 8neigh /-1/-1/3/6/-5/4/6/-7/ 
/-1/-1/-1/-1/3/6/-7/-7/-5/4/6/-5/4/6/-5/-2/  
16-Circuit   
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[-4,-3,1,-2]  

 

(1,0,-1), (-1,1,1), (1,1,1), (0,-1,1) 
v1  = (1,0,-1) 
v3  = (1,-1,-1)  
v6  = (-1,-1,-1) 
v7  = (0,-1,1) 
H = (0,-1,-1)9neigh /-1/-1/3/-4/-2/3/-4/5/-7/ 
/-1/-1/-1/-1/3/-4/5/-7/-7/-6/-4/-2/3/-4/-2/ 
/3/-4/-2/ 18-Circuit 

[-4,-1,3,2]  

 
(49b_AD_-4-31-2 ) 

(1,0,-1), (-1,-1,-1), (1,-1,-1), (0,1,-1) 
v1  = (1,0,-1) 
v3  = (1,1,1)  
v6  = (-1,1,1) 
v7  = (0,1,-1) 
H = (0,1,1) 9neigh /1/1/2/4/6/-5/4/6/-7/ 
/-1/-1/-1/-1/3/-4/5/7/7/-6/-4/5/-6/-4/5/ 
/-6/-4/-2/  18-Circuit 

[-4,-1,-1,-2]  

 

(-1,0,0), (1,1,1), (1,1,-1), (1,-1,0) 
v1  = (-1,0,0) 
v3  = (-1,-1,-1)  
v6  = (-1,-1,1) 
v7  = (1,-1,0) 
H = (-1,-1,0) 5neigh /-1/-1/3/6/-7/ 
/-1/-1/-1/-1/3/6/-7/-7/-5/-2/ 
10-Circuit 

[-4,-1,1,-2]  

 

(-1,0,0), (1,1,1), (-1,-1,1), (1,-1,0) 
v1  = (-1,0,0) 
v3  = (-1,-1,-1)  
v6  = (1,1,-1) 
v7  = (1,-1,0) 
H = (0,0,-1) 6neigh /-1/-1/3/-4/5/-7/ 
/-1/-1/-1/-1/3/-4/5/-7/-7/-6/-4/-2/ 
12-Circuit 
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[-2,-3,-1,-2]  

 

(-1,0,-1), (0,-1,1), (0,1,1), (1,1,-1) 
v1  = (-1,0,-1) 
v3  = (0,1,-1)  
v6  = (0,-1,-1) 
v7  = (1,1,-1) 
H = (0,0,-1) 7neigh /-1/3/-4/-2/3/6/-7/ 
/-1/-1/3/6/-7/-7/-5/-2/3/-4/-2/3/-4/-2/ 
14-Circuit 

[-2,-3,1,-2]  

 

(-1,0,-1), (0,-1,1), (0,-1,-1), (1,1,-1) 
v1  = (-1,0,-1) 
v3  = (0,1,-1)  
v6  = (0,1,1) 
v7  = (1,1,-1) 
H = (0,1,0) 8neigh /-1/3/-4/-2/3/-4/5/-7/ 
/-1/-1/3/-4/5/-7/-7/-6/-4/-2/3/-4/-2/3/ 
/-4/-2/ 16-Circuit 

[-2,-1,-1,-2]  

 
(tck-3,8-Cmmm) 

(0,1,0), (-1,-1,1), (1,-1,1), (0,0,-1) 
v1  = (0,1,0) 
v3  = (1,1,-1)  
v6  = (-1,1,-1) 
v7  = (0,0,-1) 
H = (0,1,-1) 4neigh /1/2/5/7/ 
/-1/-1/3/6/-7/-7/-5/-2/ 
8-Circuit 

[-2,-1,1,-2]  

 
(3,8T2) 

(0,1,0), (-1,-1,1), (-1,1,-1), (0,0,-1) 
v1  = (0,1,0) 
v3  = (1,1,-1)  
v6  = (1,-1,1) 
v7  = (0,0,-1) 
H = (1,0,0) 5neigh /-1/3/-4/5/-7/ 
/-1/-1/3/-4/5/-7/-7/-6/-4/-2/ 
10-Circuit 
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COLLISION BC GEN. EQ: 8𝐻 = −2𝑣 + 4𝑣 + 2𝑣 + 2𝑣 − 2𝑣  
   𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗𝟒 = 𝒗𝟓 = 𝟎𝟎𝟎. 

8𝐻 = 2𝑣 − 2𝑣  
4𝐻 = 𝑣 − 𝑣  

𝐻 = 0 

[0,1,-1,0]  

 
(4,4T57) 

(NEW COLLISION) 
 
 

(1,0,0), (0,-1,0), (0,-1,0), (0,0,1) 
v1  = (1,0,0) 
v3  = (0,1,0)  
v6  = (0,1,0) 
v7  = (0,0,1) 
H=(0,0,0) 1neigh /4/ 
 
/3/-4/5/-6/-4/-2/ 
6-Circuit 
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CASE 49c. 
 

 
 
 

COLLISION AB(CD) GEN. EQ: 8𝐻 = 5𝑣 − 2𝑣 − 𝑣 + 𝑣 + 3𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟐 = 𝒗𝟒 = 𝒗𝟔 = 𝟎𝟎𝟎. 

8𝐻 = 3𝑣 − 𝑣   
𝐻 = 0 

BUT 3𝑣 = 𝑣   IMPLIES 𝑣 = 𝑣 = 0, IMPOSSIBLE FOR A 3-PERIODIC NET. 
 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AB (CD). 

COLLISION AC(BD) GEN. EQ: 8𝐻 = 5𝑣 + 2𝑣 − 𝑣 + 𝑣 + 3𝑣  
   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗𝟒 = 𝒗𝟔 = 𝟎𝟎𝟎. 

8𝐻 = 5𝑣 + 𝑣   
𝐻 = 0 

BUT 5𝑣 = −𝑣   IMPLIES 𝑣 = 𝑣 = 0, IMPOSSIBLE FOR A 3-PERIODIC NET. 
 
 

 
IMPOSSIBLE, THERE ARE NO COLLISIONS AC (BD). 
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COLLISION AD GEN. EQ: 8𝐻 = 4𝑣 + 4𝑣 + 4𝑣 + 4𝑣  
   𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟐 = 𝒗𝟒 = 𝒗𝟔 = 𝟎𝟎𝟎. 

    8𝐻 = 4𝑣 + 4𝑣  
    2𝐻 = 𝑣 + 𝑣   

𝐻 =? 

 

 
AD: POSSIBLE 

2𝐻 = 𝑣 + 𝑣  / 𝐻 =? 
 

𝑎𝑣 − 𝑏𝑣 + 𝑐𝑣 + 𝑑𝑣 = 2𝐻 − 𝑣 − 𝑣  
 

𝑎𝑣 + (−𝑏 + 1)𝑣 + (𝑐 + 1)𝑣 + 𝑑𝑣 = 2𝐻 
 
 

[0,-1,-1,0]  

 
(49a_AD ) 

(0,1,0), (1,0,0), (-1,0,0), (0,0,1) 
v1  = (0,1,0) 
v3  = (-1,0,0)  
v5  = (-1,0,0) 
v7  = (0,0,1) 
H = (-1,0,0) 2neigh /3/6/ 
/-2/3/6/-5/ 
4-Circuit 
 

[0,-1,1,0] 

 
(3,8T110) 

(NEW COLLISION) 

(0,1,0), (1,0,0), (1,0,0), (0,0,1) 
v1  = (0,1,0) 
v3  = (-1,0,0)  
v5  = (1,0,0) 
v7  = (0,0,1) 
H = (0,0,0) 3neigh /2/4/6/ 
/-2/3/-4/5/-6/-4/ 
6-Circuit 
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[-2,-1,-1,0]  

 
(sqc48) 

(0,-1,0), (1,1,0), (-1,1,0), (0,0,1) 
v1  = (0,-1,0) 
v3  = (-1,-1,0)  
v5  = (-1,1,0) 
v7  = (0,0,1) 
H = (-1,0,0) 3neigh /1/2/5/ 
/-1/-1/3/6/-5/-2/ 
6-Circuit 

[-2,-1,1,0]  

 
(sqc50) 

(0,-1,0), (1,1,0), (1,-1,0), (0,0,1) 
v1  = (0,-1,0) 
v3  = (-1,-1,0)  
v5  = (1,-1,0) 
v7  = (0,0,1) 
H = (0,-1,0) 4neigh /1/2/4/6/ 
/-1/-1/3/-4/5/-6/-4/-2/ 
8-Circuit 

[-4,-3,-1,-2]  

 
(49b_AD_-4-3-1-2 ) 

(1,0,-1), (-1,1,1), (-1,-1,-1), (0,-1,1) 
v1  = (1,0,-1) 
v3  = (1,-1,-1)  
v5  = (-1,-1,-1) 
v7  = (0,-1,1) 
H = (0,-1,-1) 8neigh /-1/-1/3/-4/-2/3/6/-7/ 
/-1/-1/-1/-1/3/-4/-2/3/-4/-2/3/6/-7/-7/ 
/-5/-2/ 16-Circuit 

[-4,-1,-3,-2]  

 
(49b_AD_-4-3-1-2 ) 

(1,0,-1), (-1,-1,-1), (-1,1,1), (0,-1,1) 
v1  = (1,0,-1) 
v3  = (1,1,1)  
v5  = (-1,1,1) 
v7  = (0,-1,1) 
H = (0,1,1) 8neigh /1/1/2/5/-6/-4/5/7/ 
/-1/-1/-1/-1/3/6/-5/4/6/-5/4/6/-7/-7/-5/-2/ 
 16-Circuit 
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[-4,-3,1,-2]  

 
(49b_AD_-4-31-2) 

(1,0,-1), (-1,1,1), (1,1,1), (0,-1,1) 
v1  = (1,0,-1) 
v3  = (1,-1,-1)  
v5  = (1,1,1) 
v7  = (0,-1,1) 
H = (1,0,0) 9neigh /-1/-1/3/-4/-2/3/-4/5/-7/ 
/-1/-1/-1/-1/3/-4/5/-7/-7/-6/-4/-2/3/-4/-2/ 
/3/-4/-2/ 18-Circuit 

[-4,-1,3,2]  

 
(49b_AD_-4-31-2) 

(1,0,-1), (-1,-1,-1), (1,-1,-1), (0,1,-1) 
v1  = (1,0,-1) 
v3  = (1,1,1)  
v5  = (1,-1,-1) 
v7  = (0,1,-1) 
H = (1,0,0) 9neigh /-1/-1/3/-4/5/-6/-4/5/7/ 
/-1/-1/-1/-1/3/-4/5/7/7/-6/-4/5/-6/-4/5/-6/ 
/-4/-2/  18-Circuit 

[-4,-1,-1,-2]  

 
(49b_AD_-4-1-1-2 ) 

(-1,0,0), (1,1,1), (1,1,-1), (1,-1,0) 
v1  = (-1,0,0) 
v3  = (-1,-1,-1)  
v5  = (1,1,-1) 
v7  = (1,-1,0) 
H = (0,0,-1) 5neigh /-1/-1/3/6/-7/ 
/-1/-1/-1/-1/3/6/-7/-7/-5/-2/ 
10-Circuit 

[-4,-1,1,-2]  

 
(49b_AD_-4-11-2) 

(-1,0,0), (1,1,1), (-1,-1,1), (1,-1,0) 
v1  = (-1,0,0) 
v3  = (-1,-1,-1)  
v5  = (-1,-1,1) 
v7  = (1,-1,0) 
H = (-1,-1,0) 6neigh /-1/-1/3/-4/5/-7/ 
/-1/-1/-1/-1/3/-4/5/-7/-7/-6/-4/-2/ 
12-Circuit 
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[-2,-3,-1,-2]  

 
(49b_AD_-2-3-1-2 ) 

(-1,0,-1), (0,-1,1), (0,1,1), (1,1,-1) 
v1  = (-1,0,-1) 
v3  = (0,1,-1)  
v5  = (0,1,1) 
v7  = (1,1,-1) 
H = (0,1,0) 7neigh /-1/3/-4/-2/3/6/-7/ 
/-1/-1/3/6/-7/-7/-5/-2/3/-4/-2/3/-4/-2/ 
14-Circuit 

[-2,-3,1,-2]  

 
(49b_AD_-2-31-2 ) 

(-1,0,-1), (0,-1,1), (0,-1,-1), (1,1,-1) 
v1  = (-1,0,-1) 
v3  = (0,1,-1)  
v5  = (0,-1,-1) 
v7  = (1,1,-1) 
H = (0,0,-1) 8neigh /-1/3/-4/-2/3/-4/5/-7/ 
/-1/-1/3/-4/5/-7/-7/-6/-4/-2/3/-4/-2/3/ 
/-4/-2/ 16-Circuit 

[-2,-1,-1,-2]  

 
(tck-3,8-Cmmm) 

(0,1,0), (-1,-1,1), (1,-1,1), (0,0,-1) 
v1  = (0,1,0) 
v3  = (1,1,-1)  
v5  = (1,-1,1) 
v7  = (0,0,-1) 
H = (1,0,0) 4neigh /-1/3/6/-7/ 
/-1/-1/3/6/-7/-7/-5/-2/ 
8-Circuit 
 

[-2,-1,1,-2]  

 
(3,8T2) 

(0,1,0), (-1,-1,1), (-1,1,-1), (0,0,-1) 
v1  = (0,1,0) 
v3  = (1,1,-1)  
v5  = (-1,1,-1) 
v7  = (0,0,-1) 
H = (0,1,-1) 5neigh /-1/3/-4/5/-7/ 
/-1/-1/3/-4/5/-7/-7/-6/-4/-2/ 
10-Circuit 
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COLLISION BC GEN. EQ: 8𝐻 = −2𝑣 + 4𝑣 + 2𝑣 + 2𝑣 − 2𝑣  
   𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗𝟒 = 𝒗𝟔 = 𝟎𝟎𝟎. 

8𝐻 = 2𝑣 + 2𝑣  
4𝐻 = 𝑣 + 𝑣  

𝐻 = 0 

[0,1,-1,0]  

 
(4,4T57) 

(NEW COLLISION) 

(1,0,0), (0,-1,0), (0,-1,0), (0,0,1) 
v1  = (1,0,0) 
v3  = (0,1,0)  
v5  = (0,-1,0) 
v7  = (0,0,1) 
H=(0,0,0) 1neigh /4/ 
/3/-4/5/-6/-4/-2/ 
6-Circuit 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

CASE 50 (BRIDGE). COLLAPSES TO 12. 
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CASE 51a. 

 
 
 
 

COLLISION AB GEN. EQ: 13𝐻 = 𝑣 + 𝑣 + 3𝑣 − 2𝑣 + 5𝑣 + 8𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟔 = 𝟎𝟎𝟎. 

13𝐻 = 3𝑣 − 2𝑣 + 𝑣  
𝐻 = 0 

THEN 3𝑣 = 2𝑣 − 𝑣  AND IN EACH COORDINATE: 
𝑣 = 1 →  𝑣 = 1 AND 𝑣 = −1.   
𝑣 = 0 →  𝑣 = 0 AND 𝑣 = 0.   

𝑣 = −1 →  𝑣 = −1 AND 𝑣 = 1.   
AND THUS  𝑣 = 𝑣 = −𝑣 , IMPOSSIBLE FOR A 3-PERIODIC NET. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS AB. 

COLLISION AC GEN. EQ: 13𝐻 = 5𝑣 + 4𝑣 + 4𝑣 + 7𝑣 − 𝑣 + 6𝑣  
   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟔 = 𝟎𝟎𝟎. 

13𝐻 = −𝑣 + 5𝑣 + 4𝑣  
𝐻 = 0 

THEN 𝑣 = 5𝑣 + 4𝑣  AND IN EACH COORDINATE: 
𝑣 = 1 →  𝑣 = 1 AND 𝑣 = −1.   
𝑣 = 0 →  𝑣 = 0 AND 𝑣 = 0.   

𝑣 = −1 →  𝑣 = −1 AND 𝑣 = 1.   
AND THUS  𝑣 = 𝑣 = −𝑣 ,  IMPOSSIBLE FOR A 3-PERIODIC NET. 

 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AC. 
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COLLISION AD GEN. EQ: 13𝐻 = 8𝑣 − 3𝑣 − 𝑣 − 𝑣 + 2𝑣 + 5𝑣  
   𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟔 = 𝟎𝟎𝟎. 

13𝐻 = −3𝑣 + 2𝑣 − 𝑣  
𝐻 = 0 

THEN 3𝑣 = 2𝑣 − 𝑣  AND IN EACH COORDINATE: 
𝑣 = 1 →  𝑣 = 1 AND 𝑣 = −1.   
𝑣 = 0 →  𝑣 = 0 AND 𝑣 = 0.   

𝑣 = −1 →  𝑣 = −1 AND 𝑣 = 1.   
AND THUS  𝑣 = 𝑣 = −𝑣 , IMPOSSIBLE FOR A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AD. 

COLLISION BC GEN. EQ: 13𝐻 = −4𝑣 + 3𝑣 + 7𝑣 + 3𝑣 − 2𝑣 + 2𝑣  
   𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟔 = 𝟎𝟎𝟎. 

13𝐻 = −4𝑣 + 7𝑣 + 3𝑣  
𝐻 = 0 

THEN 4𝑣 = 7𝑣 + 3𝑣  AND IN EACH COORDINATE: 
𝑣 = 1 →  𝑣 = 1 AND 𝑣 = −1.   
𝑣 = 0 →  𝑣 = 0 AND 𝑣 = 0.   

𝑣 = −1 →  𝑣 = −1 AND 𝑣 = 1.   
AND THUS  𝑣 = 𝑣 = −𝑣 .  IMPOSSIBLE FOR A 3-PERIODIC NET. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS BC. 
COLLISION BD GEN. EQ: 13𝐻 = −6𝑣 − 2𝑣 + 4𝑣 − 2𝑣 − 3𝑣 + 3𝑣  
   𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟔 = 𝟎𝟎𝟎. 

13𝐻 = −6𝑣 + 4𝑣 − 2𝑣    
𝐻 = 0 

THEN 6𝑣 = 4𝑣 − 2𝑣  AND IN EACH COORDINATE: 
𝑣 = 1 →  𝑣 = 1 AND 𝑣 = −1.   
𝑣 = 0 →  𝑣 = 0 AND 𝑣 = 0.   

𝑣 = −1 →  𝑣 = −1 AND 𝑣 = 1.   
AND THUS  𝑣 = 𝑣 = −𝑣 .  IMPOSSIBLE FOR A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS BD. 

COLLISION CD GEN. EQ: 13𝐻 = −2𝑣 − 5𝑣 − 3𝑣 − 5𝑣 − 𝑣 + 𝑣  
   𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟔 = 𝟎𝟎𝟎. 

13𝐻 = −2𝑣 − 3𝑣 − 5𝑣  
𝐻 = 0 

BUT 2𝑣 + 3𝑣 + 5𝑣 = 0 AND THUS : 2𝑣 = −3𝑣 − 5𝑣  AND IN EACH COORDINATE: 
𝑣 = −1 THEN 𝑣 = −1 AND 𝑣 = 1; 

𝑣 = 0 THEN 𝑣 = 0 AND 𝑣 = 0; 
𝑣 = 1 THEN 𝑣 = 1 AND 𝑣 = −1; 

AND THUS  𝑣 = 𝑣 = −𝑣 , IMPOSSIBLE FOR A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS CD. 
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CASE 51b. 

 
COLLISION AB  GEN. EQ: 13𝐻 = 𝑣 + 𝑣 + 3𝑣 − 2𝑣 + 5𝑣 + 8𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟓 = 𝟎𝟎𝟎. 

13𝐻 = 3𝑣 + 𝑣 + 𝑣  
𝐻 = 0 

THEN −3𝑣 = 𝑣 + 𝑣  AND THUS  𝑣 = 0 AND 𝑣 = −𝑣  
 IMPOSSIBLE FOR A 3-PERIODIC NET. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS AB. 

COLLISION AC GEN. EQ: 13𝐻 = 5𝑣 + 4𝑣 + 4𝑣 + 7𝑣 − 𝑣 + 6𝑣  
   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟓 = 𝟎𝟎𝟎. 

13𝐻 = −𝑣 + 4𝑣 + 4𝑣  
𝐻 = 0 

THEN 𝑣 = 4𝑣 + 4𝑣  AND THUS   𝑣 = 0 AND 𝑣 = −𝑣  
IMPOSSIBLE FOR A 3-PERIODIC NET. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS AC. 

COLLISION AD GEN. EQ: 13𝐻 = 8𝑣 − 3𝑣 − 𝑣 − 𝑣 + 2𝑣 + 5𝑣  
   𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟓 = 𝟎𝟎𝟎. 

13𝐻 = −3𝑣 − 𝑣 − 𝑣  
𝐻 = 0 

THEN 3𝑣 = −𝑣 − 𝑣  AND THUS  𝑣 = 0 AND 𝑣 = −𝑣  
IMPOSSIBLE FOR A 3-PERIODIC NET. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS AD. 



169 
 

COLLISION BC GEN. EQ: 13𝐻 = −4𝑣 + 3𝑣 + 7𝑣 + 3𝑣 − 2𝑣 + 2𝑣  
   𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟓 = 𝟎𝟎𝟎. 

13𝐻 = −4𝑣 + 3𝑣 + 3𝑣  
𝐻 = 0 

THEN 4𝑣 = 3𝑣 + 3𝑣  AND THUS  𝑣 = 0 AND 𝑣 = −𝑣  
IMPOSSIBLE FOR A 3-PERIODIC NET. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS BC. 
COLLISION BD GEN. EQ: 13𝐻 = −6𝑣 − 2𝑣 + 4𝑣 − 2𝑣 − 3𝑣 + 3𝑣  
   𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟓 = 𝟎𝟎𝟎. 

13𝐻 = −6𝑣 − 2𝑣 − 2𝑣    
𝐻 = 0 

THEN 6𝑣 = −2𝑣 − 2𝑣  AND THUS  𝑣 = 0 AND 𝑣 = −𝑣  
IMPOSSIBLE FOR A 3-PERIODIC NET. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS BD. 

COLLISION CD GEN. EQ: 13𝐻 = −2𝑣 − 5𝑣 − 3𝑣 − 5𝑣 − 𝑣 + 𝑣  
   𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟓 = 𝟎𝟎𝟎. 

13𝐻 = −2𝑣 − 5𝑣 − 5𝑣  
𝐻 = 0 

THEN 2𝑣 = −5𝑣 − 5𝑣  AND THUS  𝑣 = 0 AND 𝑣 = −𝑣  
IMPOSSIBLE FOR A 3-PERIODIC NET. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS CD. 
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CASE 51c. 

 
COLLISION AB GEN. EQ: 13𝐻 = 𝑣 + 𝑣 + 3𝑣 − 2𝑣 + 5𝑣 + 8𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟕 = 𝟎𝟎𝟎. 

13𝐻 = 3𝑣 + 𝑣 + 8𝑣  
𝐻 = 0 

THEN −8𝑣 = 3𝑣 + 𝑣  AND THUS 𝑣 = 0 AND 3𝑣 = −𝑣  
IMPOSSIBLE FOR A 3-PERIODIC NET. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS AB. 

COLLISION AC GEN. EQ: 13𝐻 = 5𝑣 + 4𝑣 + 4𝑣 + 7𝑣 − 𝑣 + 6𝑣  
   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟕 = 𝟎𝟎𝟎. 

13𝐻 = −𝑣 + 4𝑣 + 6𝑣  
𝐻 = 0 

THEN 𝑣 = 4𝑣 + 6𝑣  AND THUS 𝑣 = 0 AND 4𝑣 = −6𝑣  
IMPOSSIBLE FOR A 3-PERIODIC NET. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS AC. 

COLLISION AD GEN. EQ: 13𝐻 = 8𝑣 − 3𝑣 − 𝑣 − 𝑣 + 2𝑣 + 5𝑣  
   𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟕 = 𝟎𝟎𝟎. 

13𝐻 = −3𝑣 − 𝑣 + 5𝑣  
𝐻 = 0 

THEN 3𝑣 = −𝑣 + 5𝑣  AND THUS 𝑣 = 0 AND 𝑣 = 5𝑣  
IMPOSSIBLE FOR A 3-PERIODIC NET. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS AD. 
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COLLISION BC GEN. EQ: 13𝐻 = −4𝑣 + 3𝑣 + 7𝑣 + 3𝑣 − 2𝑣 + 2𝑣  
   𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟕 = 𝟎𝟎𝟎. 

13𝐻 = −4𝑣 + 3𝑣 − 2𝑣  
𝐻 = 0 

THEN 4𝑣 = 3𝑣 − 2𝑣  AND THUS 𝑣 = 0 AND 3𝑣 = 2𝑣  
IMPOSSIBLE FOR A 3-PERIODIC NET. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS BC. 
COLLISION BD GEN. EQ: 13𝐻 = −6𝑣 − 2𝑣 + 4𝑣 − 2𝑣 − 3𝑣 + 3𝑣  
   𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟕 = 𝟎𝟎𝟎. 

13𝐻 = −6𝑣 − 2𝑣 − 3𝑣    
𝐻 = 0 

THEN 6𝑣 = −2𝑣 − 3𝑣  AND THUS 𝑣 = 0 AND 2𝑣 = −3𝑣  
IMPOSSIBLE FOR A 3-PERIODIC NET. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS BD. 

COLLISION CD GEN. EQ: 13𝐻 = −2𝑣 − 5𝑣 − 3𝑣 − 5𝑣 − 𝑣 + 𝑣  
   𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟕 = 𝟎𝟎𝟎. 

13𝐻 = −2𝑣 − 5𝑣 − 𝑣  
𝐻 = 0 

THEN 2𝑣 = −5𝑣 − 𝑣  AND THUS 𝑣 = 0 AND 5𝑣 = −𝑣  
IMPOSSIBLE FOR A 3-PERIODIC NET. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS CD. 
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CASE 51d. 

 
COLLISION AB GEN. EQ: 13𝐻 = 𝑣 + 𝑣 + 3𝑣 − 2𝑣 + 5𝑣 + 8𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟕 = 𝟎𝟎𝟎. 

13𝐻 = 3𝑣 + 𝑣 + 5𝑣  
𝐻 = 0 

THEN −5𝑣 = 3𝑣 + 𝑣  AND THUS 𝑣 = 0 AND 3𝑣 = −𝑣  
IMPOSSIBLE FOR A 3-PERIODIC NET. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS AB. 

COLLISION AC GEN. EQ: 13𝐻 = 5𝑣 + 4𝑣 + 4𝑣 + 7𝑣 − 𝑣 + 6𝑣  
   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟕 = 𝟎𝟎𝟎. 

13𝐻 = −𝑣 + 4𝑣 + 7𝑣  
𝐻 = 0 

THEN 𝑣 = 4𝑣 + 7𝑣  AND THUS 𝑣 = 0 AND 4𝑣 = −7𝑣  
IMPOSSIBLE FOR A 3-PERIODIC NET. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS AC. 

COLLISION AD GEN. EQ: 13𝐻 = 8𝑣 − 3𝑣 − 𝑣 − 𝑣 + 2𝑣 + 5𝑣  
   𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟕 = 𝟎𝟎𝟎. 

13𝐻 = −3𝑣 − 𝑣 + 8𝑣  
𝐻 = 0 

THEN 3𝑣 = −𝑣 + 8𝑣  AND THUS 𝑣 = 0 AND 𝑣 = 8𝑣  
IMPOSSIBLE FOR A 3-PERIODIC NET. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS AD. 
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COLLISION BC GEN. EQ: 13𝐻 = −4𝑣 + 3𝑣 + 7𝑣 + 3𝑣 − 2𝑣 + 2𝑣  
   𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟕 = 𝟎𝟎𝟎. 

13𝐻 = −4𝑣 + 3𝑣 + 2𝑣  
𝐻 = 0 

THEN 4𝑣 = 3𝑣 + 2𝑣  AND THUS 𝑣 = 0 AND 3𝑣 = −2𝑣  
IMPOSSIBLE FOR A 3-PERIODIC NET. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS BC. 
COLLISION BD GEN. EQ: 13𝐻 = −6𝑣 − 2𝑣 + 4𝑣 − 2𝑣 − 3𝑣 + 3𝑣  
   𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟕 = 𝟎𝟎𝟎. 

13𝐻 = −6𝑣 − 2𝑣 + 3𝑣    
𝐻 = 0 

THEN 6𝑣 = −2𝑣 + 3𝑣  AND THUS 𝑣 = 0 AND 2𝑣 = 3𝑣  
IMPOSSIBLE FOR A 3-PERIODIC NET. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS BD. 

COLLISION CD GEN. EQ: 13𝐻 = −2𝑣 − 5𝑣 − 3𝑣 − 5𝑣 − 𝑣 + 𝑣  
   𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟕 = 𝟎𝟎𝟎. 

13𝐻 = −2𝑣 − 5𝑣 + 𝑣  
𝐻 = 0 

THEN 2𝑣 = −5𝑣 + 𝑣  AND THUS 𝑣 = 0 AND 5𝑣 = 𝑣  
IMPOSSIBLE FOR A 3-PERIODIC NET. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS CD. 
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CASE 51e. 

 
COLLISION AB GEN. EQ: 13𝐻 = 𝑣 + 𝑣 + 3𝑣 − 2𝑣 + 5𝑣 + 8𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟕 = 𝟎𝟎𝟎. 

13𝐻 = −2𝑣 + 𝑣 + 5𝑣  
𝐻 = 0 

THEN −5𝑣 = −2𝑣 + 𝑣  AND THUS 𝑣 = 0 AND 2𝑣 = 𝑣  
IMPOSSIBLE FOR A 3-PERIODIC NET. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS AB. 

COLLISION AC GEN. EQ: 13𝐻 = 5𝑣 + 4𝑣 + 4𝑣 + 7𝑣 − 𝑣 + 6𝑣  
   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟕 = 𝟎𝟎𝟎. 

13𝐻 = 5𝑣 + 4𝑣 + 7𝑣  
𝐻 = 0 

THEN 5𝑣 = −4𝑣 − 7𝑣  AND THUS 𝑣 = 0 AND 4𝑣 = −7𝑣  
IMPOSSIBLE FOR A 3-PERIODIC NET. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS AC. 

COLLISION AD GEN. EQ: 13𝐻 = 8𝑣 − 3𝑣 − 𝑣 − 𝑣 + 2𝑣 + 5𝑣  
   𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟕 = 𝟎𝟎𝟎. 

13𝐻 = 2𝑣 − 𝑣 + 8𝑣  
𝐻 = 0 

THEN −2𝑣 = −𝑣 + 8𝑣  AND THUS 𝑣 = 0 AND 𝑣 = 8𝑣  
IMPOSSIBLE FOR A 3-PERIODIC NET. 

 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AD. 
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COLLISION BC GEN. EQ: 13𝐻 = −4𝑣 + 3𝑣 + 7𝑣 + 3𝑣 − 2𝑣 + 2𝑣  
   𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟕 = 𝟎𝟎𝟎. 

13𝐻 = 7𝑣 + 3𝑣 + 2𝑣  
𝐻 = 0 

THEN −7𝑣 = 3𝑣 + 2𝑣  AND THUS 𝑣 = 0 AND 3𝑣 = −2𝑣  
IMPOSSIBLE FOR A 3-PERIODIC NET. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS BC. 
COLLISION BD GEN. EQ: 13𝐻 = −6𝑣 − 2𝑣 + 4𝑣 − 2𝑣 − 3𝑣 + 3𝑣  
   𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟕 = 𝟎𝟎𝟎. 

13𝐻 = 4𝑣 − 2𝑣 + 3𝑣    
𝐻 = 0 

THEN −4𝑣 = −2𝑣 + 3𝑣  AND THUS 𝑣 = 0 AND 2𝑣 = 3𝑣  
IMPOSSIBLE FOR A 3-PERIODIC NET. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS BD. 

COLLISION CD GEN. EQ: 13𝐻 = −2𝑣 − 5𝑣 − 3𝑣 − 5𝑣 − 𝑣 + 𝑣  
   𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟕 = 𝟎𝟎𝟎. 

13𝐻 = −3𝑣 − 5𝑣 + 𝑣  
𝐻 = 0 

THEN 3𝑣 = −5𝑣 + 𝑣  AND THUS 𝑣 = 0 AND 5𝑣 = 𝑣  
IMPOSSIBLE FOR A 3-PERIODIC NET. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS CD. 
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CASE 51f. 

 
COLLISION AB GEN. EQ: 13𝐻 = 𝑣 + 𝑣 + 3𝑣 − 2𝑣 + 5𝑣 + 8𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟕 = 𝟎𝟎𝟎. 

13𝐻 = −2𝑣 + 𝑣 + 8𝑣  
𝐻 = 0 

THEN −8𝑣 = −2𝑣 + 𝑣  AND THUS 𝑣 = 0 AND 2𝑣 = 𝑣  
IMPOSSIBLE FOR A 3-PERIODIC NET. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS AB. 

COLLISION AC GEN. EQ: 13𝐻 = 5𝑣 + 4𝑣 + 4𝑣 + 7𝑣 − 𝑣 + 6𝑣  
   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟕 = 𝟎𝟎𝟎. 

13𝐻 = 5𝑣 + 4𝑣 + 6𝑣  
𝐻 = 0 

THEN 5𝑣 = −4𝑣 − 6𝑣  AND THUS 𝑣 = 0 AND 4𝑣 = −6𝑣  
IMPOSSIBLE FOR A 3-PERIODIC NET. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS AC. 

COLLISION AD GEN. EQ: 13𝐻 = 8𝑣 − 3𝑣 − 𝑣 − 𝑣 + 2𝑣 + 5𝑣  
   𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟕 = 𝟎𝟎𝟎. 

13𝐻 = 2𝑣 − 𝑣 + 5𝑣  
𝐻 = 0 

THEN −2𝑣 = −𝑣 + 5𝑣  AND THUS 𝑣 = 0 AND 𝑣 = 5𝑣  
IMPOSSIBLE FOR A 3-PERIODIC NET. 

 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AD. 
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COLLISION BC GEN. EQ: 13𝐻 = −4𝑣 + 3𝑣 + 7𝑣 + 3𝑣 − 2𝑣 + 2𝑣  
   𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟕 = 𝟎𝟎𝟎. 

13𝐻 = 7𝑣 + 3𝑣 − 2𝑣  
𝐻 = 0 

THEN −7𝑣 = 3𝑣 − 2𝑣  AND THUS 𝑣 = 0 AND 3𝑣 = 2𝑣  
IMPOSSIBLE FOR A 3-PERIODIC NET. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS BC. 
COLLISION BD GEN. EQ: 13𝐻 = −6𝑣 − 2𝑣 + 4𝑣 − 2𝑣 − 3𝑣 + 3𝑣  
   𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟕 = 𝟎𝟎𝟎. 

13𝐻 = 4𝑣 − 2𝑣 − 3𝑣    
𝐻 = 0 

THEN −4𝑣 = −2𝑣 − 3𝑣  AND THUS 𝑣 = 0 AND 2𝑣 = −3𝑣  
IMPOSSIBLE FOR A 3-PERIODIC NET. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS BD. 

COLLISION CD GEN. EQ: 13𝐻 = −2𝑣 − 5𝑣 − 3𝑣 − 5𝑣 − 𝑣 + 𝑣  
   𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟕 = 𝟎𝟎𝟎. 

13𝐻 = −3𝑣 − 5𝑣 − 𝑣  
𝐻 = 0 

THEN 3𝑣 = −5𝑣 − 𝑣  AND THUS 𝑣 = 0 AND 5𝑣 = −𝑣  
IMPOSSIBLE FOR A 3-PERIODIC NET. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS CD. 
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CASE 51g. 

 
COLLISION AB GEN. EQ: 13𝐻 = 𝑣 + 𝑣 + 3𝑣 − 2𝑣 + 5𝑣 + 8𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟓 = 𝟎𝟎𝟎. 

13𝐻 = 𝑣 + 𝑣 + 5𝑣  
𝐻 = 0 

THEN −5𝑣 = 𝑣 + 𝑣  AND THUS 𝑣 = 0 AND −𝑣 = 𝑣  
IMPOSSIBLE FOR A 3-PERIODIC NET. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS AB. 

COLLISION AC GEN. EQ: 13𝐻 = 5𝑣 + 4𝑣 + 4𝑣 + 7𝑣 − 𝑣 + 6𝑣  
   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟓 = 𝟎𝟎𝟎. 

13𝐻 = 4𝑣 + 4𝑣 + 7𝑣  
𝐻 = 0 

THEN 7𝑣 = −4𝑣 − 4𝑣  AND THUS 𝑣 = 0 AND 𝑣 = −𝑣  
IMPOSSIBLE FOR A 3-PERIODIC NET. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS AC. 

COLLISION AD GEN. EQ: 13𝐻 = 8𝑣 − 3𝑣 − 𝑣 − 𝑣 + 2𝑣 + 5𝑣  
   𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟓 = 𝟎𝟎𝟎. 

13𝐻 = −𝑣 − 𝑣 + 8𝑣  
𝐻 = 0 

THEN 8𝑣 = 𝑣 + 𝑣  AND THUS 𝑣 = 0 AND 𝑣 = −𝑣  
IMPOSSIBLE FOR A 3-PERIODIC NET. 

 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AD. 
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COLLISION BC GEN. EQ: 13𝐻 = −4𝑣 + 3𝑣 + 7𝑣 + 3𝑣 − 2𝑣 + 2𝑣  
   𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟓 = 𝟎𝟎𝟎. 

13𝐻 = 3𝑣 + 3𝑣 + 2𝑣  
𝐻 = 0 

THEN 2𝑣 = −3𝑣 − 3𝑣  AND THUS 𝑣 = 0 AND 𝑣 = −𝑣  
IMPOSSIBLE FOR A 3-PERIODIC NET. 

 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BC. 
COLLISION BD GEN. EQ: 13𝐻 = −6𝑣 − 2𝑣 + 4𝑣 − 2𝑣 − 3𝑣 + 3𝑣  
   𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟓 = 𝟎𝟎𝟎. 

13𝐻 = −2𝑣 − 2𝑣 + 3𝑣    
𝐻 = 0 

THEN 3𝑣 = 2𝑣 + 2𝑣  AND THUS 𝑣 = 0 AND 𝑣 = −𝑣  
IMPOSSIBLE FOR A 3-PERIODIC NET. 

 
 
 
 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS BD. 

COLLISION CD GEN. EQ: 13𝐻 = −2𝑣 − 5𝑣 − 3𝑣 − 5𝑣 − 𝑣 + 𝑣  
   𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟓 = 𝟎𝟎𝟎. 

13𝐻 = −5𝑣 − 5𝑣 + 𝑣  
𝐻 = 0 

THEN 𝑣 = −5𝑣 − 5𝑣  AND THUS 𝑣 = 0 AND 𝑣 = −𝑣  
IMPOSSIBLE FOR A 3-PERIODIC NET. 

 
 
 
 
 
 
 
 
 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS CD. 
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CASE 51h. 

 
COLLISION AB GEN. EQ: 13𝐻 = 𝑣 + 𝑣 + 3𝑣 − 2𝑣 + 5𝑣 + 8𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟓 = 𝟎𝟎𝟎. 

13𝐻 = 𝑣 + 𝑣 + 8𝑣  
𝐻 = 0 

THEN −8𝑣 = 𝑣 + 𝑣  AND THUS 𝑣 = 0 AND −𝑣 = 𝑣  
IMPOSSIBLE FOR A 3-PERIODIC NET. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS AB. 

COLLISION AC GEN. EQ: 13𝐻 = 5𝑣 + 4𝑣 + 4𝑣 + 7𝑣 − 𝑣 + 6𝑣  
   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟓 = 𝟎𝟎𝟎. 

13𝐻 = 4𝑣 + 4𝑣 + 6𝑣  
𝐻 = 0 

THEN 6𝑣 = −4𝑣 − 4𝑣  AND THUS 𝑣 = 0 AND 𝑣 = −𝑣  
IMPOSSIBLE FOR A 3-PERIODIC NET. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS AC. 

COLLISION AD GEN. EQ: 13𝐻 = 8𝑣 − 3𝑣 − 𝑣 − 𝑣 + 2𝑣 + 5𝑣  
   𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟓 = 𝟎𝟎𝟎. 

13𝐻 = −𝑣 − 𝑣 + 5𝑣  
𝐻 = 0 

THEN 5𝑣 = 𝑣 + 𝑣  AND THUS 𝑣 = 0 AND 𝑣 = −𝑣  
IMPOSSIBLE FOR A 3-PERIODIC NET. 

 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AD. 
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COLLISION BC GEN. EQ: 13𝐻 = −4𝑣 + 3𝑣 + 7𝑣 + 3𝑣 − 2𝑣 + 2𝑣  
   𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟓 = 𝟎𝟎𝟎. 

13𝐻 = 3𝑣 + 3𝑣 − 2𝑣  
𝐻 = 0 

THEN 2𝑣 = 3𝑣 + 3𝑣  AND THUS 𝑣 = 0 AND 𝑣 = −𝑣  
IMPOSSIBLE FOR A 3-PERIODIC NET. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS BC. 
COLLISION BD GEN. EQ: 13𝐻 = −6𝑣 − 2𝑣 + 4𝑣 − 2𝑣 − 3𝑣 + 3𝑣  
   𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟓 = 𝟎𝟎𝟎. 

13𝐻 = −2𝑣 − 2𝑣 − 3𝑣    
𝐻 = 0 

THEN −3𝑣 = 2𝑣 + 2𝑣  AND THUS 𝑣 = 0 AND 𝑣 = −𝑣  
IMPOSSIBLE FOR A 3-PERIODIC NET. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS BD. 

COLLISION CD GEN. EQ: 13𝐻 = −2𝑣 − 5𝑣 − 3𝑣 − 5𝑣 − 𝑣 + 𝑣  
   𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟓 = 𝟎𝟎𝟎. 

13𝐻 = −5𝑣 − 5𝑣 − 𝑣  
𝐻 = 0 

THEN 𝑣 = 5𝑣 + 5𝑣  AND THUS 𝑣 = 0 AND 𝑣 = −𝑣  
IMPOSSIBLE FOR A 3-PERIODIC NET. 

 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS CD. 

 

CASE 52 (BRIDGE). COLLAPSES TO 22. 

 

CASE 53 (BRIDGE). COLLAPSES TO 5. 

 

CASE 54 (BRIDGE). COLLAPSES TO 8. 

 

CASE 55 (BRIDGE). COLLAPSES TO 21. 
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CASE 56a. 

 
COLLISION AB GEN. EQ: 17𝐻 = 𝑣 + 𝑣 − 2𝑣 + 2𝑣 + 5𝑣 + 5𝑣 + 5𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟔 = 𝟎𝟎𝟎. 

17𝐻 = 5𝑣 + 5𝑣 − 2𝑣 + 𝑣  
𝐻 = 0 

BUT 5(𝑣 + 𝑣 ) = 2𝑣 − 𝑣  AND THE RIGHT PART CANNOT REACH 5. THUS  2𝑣 = 𝑣 , AND THEN 
𝑣 = 0, NULL DOUBLE EDGE, IMPOSSIBLE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AB. 
COLLISION AC GEN. EQ: 17𝐻 = 4𝑣 + 4𝑣 + 9𝑣 + 8𝑣 + 3𝑣 + 3𝑣 + 3𝑣  
   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟔 = 𝟎𝟎𝟎. 

17𝐻 = 3𝑣 + 3𝑣 + 9𝑣 + 4𝑣  
𝐻 = 0 

IMPOSSIBLE TO REACH 17 WITH SUCH COEFFICIENTS, AND THUS  𝐻 = 0.  
THEN 3𝑣 + 3𝑣 + 9𝑣 = −4𝑣  AND THEN 𝑣 = 0, IMPOSSIBLE, NULL DOUBLE EDGE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AC. 
COLLISION BD GEN. EQ: 17𝐻 = −4𝑣 − 4𝑣 + 8𝑣 + 9𝑣 − 3𝑣 − 3𝑣 − 3𝑣  
   𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟔 = 𝟎𝟎𝟎. 

17𝐻 = −3𝑣 − 3𝑣 + 8𝑣 − 4𝑣  
𝐻 = 0 

IMPOSSIBLE TO REACH 17 WITH SUCH COEFFICIENTS, AND THUS  𝐻 = 0.  
THEN 3(𝑣 + 𝑣 ) = 8𝑣 − 4𝑣  AND THE RIGHT PART WILL NEVER BE MULTIPLE OF 3 THAT CAN BE 

REACHED. SO , 8𝑣 = 4𝑣  THAT IMPLIES 𝑣 = 0, IMPOSSIBLE, NULL DOUBLE EDGE. 

 
IMPOSSIBLE, THERE ARE NO COLLISIONS BD. 
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COLLISION AD GEN. EQ: 17𝐻 = −3𝑣 − 3𝑣 + 6𝑣 + 11𝑣 + 2𝑣 + 2𝑣 + 2𝑣  
   𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟔 = 𝟎𝟎𝟎. 

17𝐻 = 2𝑣 + 2𝑣 + 6𝑣 − 3𝑣   
𝐻 = 0 

THUS 2𝑣 + 2𝑣 + 6𝑣 = 3𝑣 , 
AND THEN, 𝑣 = 0, IMPOSSIBLE, NULL DOUBLE EDGE.  

IMPOSSIBLE, THERE ARE NO COLLISIONS AD. 
COLLISION BC GEN. EQ: 17𝐻 = 3𝑣 + 3𝑣 + 11𝑣 + 6𝑣 − 2𝑣 − 2𝑣 − 2𝑣  
   𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟔 = 𝟎𝟎𝟎. 

17𝐻 = −2𝑣 − 2𝑣 + 11𝑣 + 3𝑣   
𝐻 = 0 

IMPOSSIBLE TO REACH 17 WITH SUCH COEFFICIENTS, AND THUS  𝐻 = 0. THEN 2(𝑣 + 𝑣 ) =
11𝑣 + 3𝑣 , AND THEN 11𝑣 = −3𝑣  THAT IMPLIES 𝑣 = 0, IMPOSSIBLE, NULL DOUBLE EDGE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS BC. 
COLLISION CD GEN. EQ: 17𝐻 = 3𝑣 − 7𝑣 − 7𝑣 − 3𝑣 − 𝑣 − 𝑣 − 𝑣  
   𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟔 = 𝟎𝟎𝟎. 

17𝐻 = −𝑣 − 𝑣 − 3𝑣 − 7𝑣  
𝐻 = 0 

BUT −7𝑣 = 𝑣 + 𝑣 + 3𝑣 , THUS  𝑣 = 0, IMPOSSIBLE , NULL DOUBLE EDGE. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS CD. 
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CASE 56b. 

 
COLLISION AB GEN. EQ: 17𝐻 = 𝑣 + 𝑣 − 2𝑣 + 2𝑣 + 5𝑣 + 5𝑣 + 5𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝟎𝟎𝟎. 

17𝐻 = 5𝑣 + 5𝑣 + 𝑣 + 𝑣  
𝐻 = 0 

BUT 5(𝑣 + 𝑣 ) = −𝑣 − 𝑣  AND THE RIGHT PART CANNOT BE A MULTIPLE OF 5. THUS THE LEFT 
PART IS ZERO, AND THEN 𝑣 = −𝑣  AND 𝑣 = −𝑣 , IMPOSSIBLE FOR A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AB. 
COL. AC(BD) GEN. EQ: 17𝐻 = 4𝑣 + 4𝑣 + 9𝑣 + 8𝑣 + 3𝑣 + 3𝑣 + 3𝑣  
   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝟎𝟎𝟎. 

17𝐻 = 3𝑣 + 3𝑣 + 4𝑣 + 4𝑣   
𝐻 = 0 

IMPOSSIBLE TO REACH 17 WITH SUCH COEFFICIENTS, AND THUS  𝐻 = 0.  
THEN 3(𝑣 + 𝑣 ) = −4(𝑣 + 𝑣 ), AND THEN 𝑣 = −𝑣  AND 𝑣 = −𝑣  , IMPOSSIBLE FOR A 3-

PERIODIC NET. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AC(BD). 
COL. AD(BC) GEN. EQ: 17𝐻 = −3𝑣 − 3𝑣 + 6𝑣 + 11𝑣 + 2𝑣 + 2𝑣 + 2𝑣  
   𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝟎𝟎𝟎. 

17𝐻 = 2𝑣 + 2𝑣 − 3𝑣 − 3𝑣   
𝐻 = 0 

THEN 2(𝑣 + 𝑣 ) = 3(𝑣 + 𝑣 ), AND THUS 𝑣 = −𝑣  AND 𝑣 = −𝑣  , IMPOSSIBLE FOR A 3-
PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AD(BC). 



185 
 

COLLISION CD GEN. EQ: 17𝐻 = 3𝑣 − 7𝑣 − 7𝑣 − 3𝑣 − 𝑣 − 𝑣 − 𝑣  
   𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝟎𝟎𝟎. 

17𝐻 = −𝑣 − 𝑣 − 7𝑣 − 7𝑣  
𝐻 = 0 

THEN −(𝑣 + 𝑣 ) = 7(𝑣 + 𝑣 ), AND THUS 𝑣 = −𝑣  AND 𝑣 = −𝑣  , IMPOSSIBLE FOR A 3-
PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS CD. 

CASE 56c. 

 
COLLISION AB GEN. EQ: 17𝐻 = 𝑣 + 𝑣 − 2𝑣 + 2𝑣 + 5𝑣 + 5𝑣 + 5𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟒 = 𝒗 = 𝒗𝟔 = 𝟎𝟎𝟎. 

17𝐻 = 5𝑣 + 5𝑣 + 5𝑣 + 𝑣   
𝐻 = 0 

BUT 5(𝑣 + 𝑣 + 𝑣 ) = −𝑣   
 AND THE RIGHT PART CANNOT BE A MULTIPLE OF 5. THUS 𝑣 = 0, NULL DOUBLE EDGE, 

IMPOSSIBLE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AB. 
COL. AC(BD) GEN. EQ: 17𝐻 = 4𝑣 + 4𝑣 + 9𝑣 + 8𝑣 + 3𝑣 + 3𝑣 + 3𝑣  
   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟒 = 𝒗 = 𝒗𝟔 = 𝟎𝟎𝟎. 

17𝐻 = 3𝑣 + 3𝑣 + 3𝑣 + 4𝑣  
𝐻 = 0 

IMPOSSIBLE TO REACH 17 WITH SUCH COEFFICIENTS, AND THUS 𝐻 = 0.  
THEN 3(𝑣 + 𝑣 + 𝑣 ) = −4𝑣  AND THEN 𝑣 = 0, IMPOSSIBLE, NULL DOUBLE EDGE. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS AC(BD). 
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COL. AD(BC) GEN. EQ: 17𝐻 = −3𝑣 − 3𝑣 + 6𝑣 + 11𝑣 + 2𝑣 + 2𝑣 + 2𝑣  
   𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟒 = 𝒗 = 𝒗𝟔 = 𝟎𝟎𝟎. 

17𝐻 = 2𝑣 + 2𝑣 + 2𝑣 − 3𝑣   
𝐻 = 0 

AND THEN 2(𝑣 + 𝑣 + 𝑣 ) = 3𝑣 , THAT IMPLIES 𝑣 = 0, IMPOSSIBLE, NULL DOUBLE EDGE.  

IMPOSSIBLE, THERE ARE NO COLLISIONS AD(BC). 
COLLISION CD GEN. EQ: 17𝐻 = 3𝑣 − 7𝑣 − 7𝑣 − 3𝑣 − 𝑣 − 𝑣 − 𝑣  
   𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟒 = 𝒗 = 𝒗𝟔 = 𝟎𝟎𝟎. 

17𝐻 = −𝑣 − 𝑣 − 𝑣 − 7𝑣  
𝐻 = 0 

BUT 7𝑣 = 𝑣 + 𝑣 + 𝑣 , THUS  𝑣 = 0, IMPOSSIBLE, NULL DOUBLE EDGE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS CD. 
 

CAS0 57a. 

 
COLLISION AB GEN. EQ: 7𝐻 = 5𝑣 − 2𝑣 + 2𝑣 + 𝑣 + 𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟔 = 𝟎𝟎𝟎. 

7𝐻 = −2𝑣 + 𝑣  
𝐻 = 0 

THEN 2𝑣 = 𝑣 , AND THEN 𝑣 = 0, IMPOSSIBLE,  NULL DOUBLE EDGE. 
 
 
 
 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AB. 
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COLLISION AC  GEN. EQ: 7𝐻 = 3𝑣 + 2𝑣 + 2𝑣 + 4𝑣 + 3𝑣  
   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟔 = 𝟎𝟎𝟎. 

7𝐻 = 3𝑣 + 2𝑣  
𝐻 = 0 

3𝑣 = −2𝑣  IMPLIES 𝑣 = 0, IMPOSSIBLE, NULL DOUBLE EDGE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AC. 
COLLISION BD GEN. EQ: 7𝐻 = 3𝑣 − 2𝑣 − 2𝑣 + 4𝑣 − 3𝑣  
   𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟔 = 𝟎𝟎𝟎. 

7𝐻 = 4𝑣 − 2𝑣  
𝐻 = 0 

4𝑣 = 2𝑣  AND THUS  𝑣 = 0, IMPOSSIBLE, NULL DOUBLE EDGE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS BD. 
COLLISION AD GEN. EQ: 7𝐻 = 5𝑣 − 𝑣 − 𝑣 + 2𝑣 + 2𝑣  
   𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟔 = 𝟎𝟎𝟎. 

7𝐻 = 2𝑣 − 𝑣  
𝐻 = 0 

2𝑣 = 𝑣  AND THUS  𝑣 = 0, IMPOSSIBLE, NULL DOUBLE EDGE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AD. 
COLLISION BC GEN. EQ: 7𝐻 = 5𝑣 + 𝑣 + 𝑣 + 2𝑣 − 2𝑣  
   𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟔 = 𝟎𝟎𝟎. 

7𝐻 = 5𝑣 + 𝑣   
𝐻 = 0 

5𝑣 = −𝑣  AND THUS  𝑣 = 0, IMPOSSIBLE, NULL DOUBLE EDGE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS BC. 
COLLISION CD GEN. EQ: 7𝐻 = 𝑣 − 3𝑣 − 3𝑣 − 𝑣 − 𝑣  
   𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟔 = 𝟎𝟎𝟎. 

7𝐻 = −𝑣 − 3𝑣  
𝐻 = 0 

𝑣 = −3𝑣  AND THUS  𝑣 = 0, IMPOSSIBLE, NULL DOUBLE EDGE. 
 
 
 
 
 
 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS CD. 
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CAS0 57b. 

 
COLLISION AB GEN. EQ: 7𝐻 = 5𝑣 − 2𝑣 + 2𝑣 + 𝑣 + 𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟒 = 𝒗 = 𝒗𝟔 = 𝟎𝟎𝟎. 

7𝐻 = 5𝑣 + 𝑣  
𝐻 = 0 

THEN 5𝑣 = −𝑣 , AND THUS 𝑣 = 0, IMPOSSIBLE, NULL DOUBLE EDGE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AB. 
COL. AC(BD) GEN. EQ: 7𝐻 = 3𝑣 + 2𝑣 + 2𝑣 + 4𝑣 + 3𝑣  
   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟒 = 𝒗 = 𝒗𝟔 = 𝟎𝟎𝟎. 

7𝐻 = 3𝑣 + 2𝑣  
𝐻 = 0 

3𝑣 = −2𝑣  AND THUS  𝑣 = 0, IMPOSSIBLE, NULL DOUBLE EDGE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AC(BD). 
COL. AD(BC) GEN. EQ: 7𝐻 = 5𝑣 − 𝑣 − 𝑣 + 2𝑣 + 2𝑣  
   𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟒 = 𝒗 = 𝒗𝟔 = 𝟎𝟎𝟎. 

7𝐻 = 2𝑣 − 𝑣  
𝐻 = 0 

2𝑣 = 𝑣  AND THUS  𝑣 = 0, IMPOSSIBLE, NULL DOUBLE EDGE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AD(BC). 
COLLISION CD GEN. EQ: 7𝐻 = 𝑣 − 3𝑣 − 3𝑣 − 𝑣 − 𝑣  
   𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟒 = 𝒗 = 𝒗𝟔 = 𝟎𝟎𝟎. 

7𝐻 = −𝑣 − 3𝑣  
𝐻 = 0 

𝑣 = −3𝑣  AND THUS  𝑣 = 0, IMPOSSIBLE, NULL DOUBLE EDGE. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS CD. 
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CAS0 57c. 

 
COLLISION AB GEN. EQ: 7𝐻 = 5𝑣 − 2𝑣 + 2𝑣 + 𝑣 + 𝑣         
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟓 = 𝟎𝟎𝟎. 

7𝐻 = 𝑣 + 𝑣  
𝐻 = 0 

[0,0,-1,-1]  

 
(3,6T50) 

(NEW COLLISION) 

(1,0,0), (0,1,0), (0,0,1), (0,0,-1) 
v1  = (1,0,0) 
v2  = (0,1,0)  
v6  = (0,0,1) 
v7  = (0,0,-1) 
H=(0,0,0) 1neigh /3/ 
 

/6/-5/-3/4/7/-5/-3/4/ 
8-Circuit 
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COLLISION AC(BD) GEN. EQ: 7𝐻 = 3𝑣 + 2𝑣 + 2𝑣 + 4𝑣 + 3𝑣  
   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟓 = 𝟎𝟎𝟎. 

7𝐻 = 2𝑣 + 2𝑣  
𝐻 = 0 

[0,0,-1,-1]   
 

 
(3,7T59) 

(NEW COLLISION) 

(1,0,0), (0,1,0), (0,0,1), (0,0,-1) 
v1  = (1,0,0) 
v2  = (0,1,0)  
v6  = (0,0,1) 
v7  = (0,0,-1) 
H=(0,0,0) 2neigh /3/5/ 
 /6/-5/-3/4/7/-5/-3/4/ 
8-Circuit 

COLLISION AD(BC) GEN. EQ: 7𝐻 = 5𝑣 − 𝑣 − 𝑣 + 2𝑣 + 2𝑣  
   𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟓 = 𝟎𝟎𝟎. 

7𝐻 = −𝑣 − 𝑣  
𝐻 = 0 

[0,0,1,1]  

 
(NEW COLLISION) 

(1,0,0), (0,1,0), (0,0,1), (0,0,-1) 
v1  = (1,0,0) 
v2  = (0,1,0)  
v6  = (0,0,1) 
v7  = (0,0,-1) 
H=(0,0,0) 1neigh /4/ 

/6/-5/-3/4/7/-5/-3/4/ 
8-Circuit  
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COLLISION CD GEN. EQ: 7𝐻 = 𝑣 − 3𝑣 − 3𝑣 − 𝑣 − 𝑣  
   𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟓 = 𝟎𝟎𝟎. 

7𝐻 = −3𝑣 − 3𝑣  
𝐻 = 0 

[0,0,1,1]  

 
(4T8) 

(NEW COLLISION) 

(1,0,0), (0,1,0), (0,0,1), (0,0,-1) 
v1  = (1,0,0) 
v2  = (0,1,0)  
v6  = (0,0,1) 
v7  = (0,0,-1) 
H=(0,0,0) 3neigh /-4/-3/5/ 
 

/6/-5/-3/4/7/-5/-3/4/ 
8-Circuit 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

CASE 58 (BRIDGE). COLLAPSES TO 3. 

 

CASE 59 (BRIDGE). COLLAPSES TO 1. 
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CASE 60a. 

 
COLLISION AB  GEN. EQ: 10𝐻 = 5𝑣 + 5𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟓 = 𝟎𝟎𝟎. 

2𝐻 = 𝑣  
𝐻 = 0 

THEN 𝑣 = 0, NULL DOUBLE EDGE. IMPOSSIBLE. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AB. 
COL. AC (AD) GEN. EQ: 10𝐻 = 6𝑣 + 2𝑣 + 2𝑣 + 4𝑣 + 5𝑣 + 5𝑣  
   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟓 = 𝟎𝟎𝟎. 

10𝐻 = 5𝑣 +2𝑣 +2𝑣    
𝐻 = 0 

THEN −5𝑣 = 2𝑣 +2𝑣  AND THUS 𝑣 = 0. IMPOSSIBLE, NULL DOUBLE EDGE. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AC (AD). 
COL. BC (BD) GEN. EQ: 10𝐻 = 2𝑣 + 2𝑣 + 6𝑣 + 4𝑣  
   𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑫𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟓 = 𝟎𝟎𝟎. 

   4𝐴 = 2𝐴 + 2𝐵 + 𝑣  
   2𝐴 = 2𝐶 + 2𝐻 + 𝑣  

  2𝐴 − 2𝐶 − 2𝐻 = 𝑣  (1) 
 

   4𝐵 = 2𝐴 + 𝐶 + 𝐷 − 𝑣  
   4𝐶 + 4𝐻 = 2𝐴 + 𝐶 − 𝑣  
3𝐶 − 2𝐴 + 4𝐻 = −𝑣  (2) 

 
3𝐶 = 𝐵 + 2𝐷 − 𝑣 − 𝑣  

3𝐶 = 𝐶 + 𝐻 − 𝑣 − 𝑣  
2𝐶 − 𝐻 = −𝑣 − 𝑣  (3) 

(1) + (2): 
𝐶 + 2𝐻 = 0 

2𝐶 + 4𝐻 = 0 (4) 
 

(4) - (3): 
5𝐻 = 𝑣 + 𝑣   

𝐻 = 0 
AND THEN BY (3) B, C AND D COLLIDE TOGETHER. 
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[0,0,-1,-1]   
 
 

 
 

(cds CdSO4; 4/6/t4; sqc5) 

(1,0,0), (0,1,0), (0,0,1), (0,0,-1) 
v1  = (1,0,0) 
v3  = (0,1,0)  
v6  = (0,0,1) 
v7  = (0,0,-1) 
H=(0,0,0) 1neigh /4/ 
 

/6/-4/5/7/-4/5/ 
6-Circuit 

COLLISION CD GEN. EQ: 10𝐻 = 2𝑣 − 4𝑣 − 4𝑣 − 2𝑣  
   𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟓 = 𝟎𝟎𝟎. 

   4𝐴 = 2𝐴 + 2𝐵 + 𝑣  
   2𝐴 = 𝑣  (1) 

 
   4𝐵 = 2𝐴 + 𝐶 + 𝐷 − 𝑣  
0 = 2𝐴 + 𝐷 + 𝐻 + 𝐷 − 𝑣  

2𝐴 +2𝐷 + 𝐻 = 𝑣  (2) 
 

3𝐶 = 𝐵 + 2𝐷 − 𝑣 − 𝑣  
3𝐷 + 3𝐻 = 2𝐷 − 𝑣 − 𝑣  

𝐷 + 3𝐻 = −𝑣 − 𝑣  
2𝐷 + 6𝐻 = −2𝑣 − 2𝑣  (3) 

(1) EM (2): 
𝑣  +2𝐷 + 𝐻 = 𝑣   

2𝐷 = −𝐻 (4) 
 

(4) EM (3): 
−𝐻 + 6𝐻 = −2𝑣 − 2𝑣  

5𝐻 = −2𝑣 − 2𝑣  
𝐻 = 0 

AND THEN B, C AND D COLLIDE TOGETHER. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(EQUIVALENT TO THE PREVIOUS CASE, B,C,D COLLIDE TOGETHER) 
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CASE 60b. 

 
COLLISION AB  GEN. EQ: 10𝐻 = 5𝑣 + 5𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟕 = 𝟎𝟎𝟎. 

2𝐻 = 𝑣  
𝐻 = 0 

𝑣 = 0, NULL DOUBLE EDGE. IMPOSSIBLE. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AB. 
COLLISION AC GEN. EQ: 10𝐻 = 6𝑣 + 2𝑣 + 2𝑣 + 4𝑣 + 5𝑣 + 5𝑣  
   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟕 = 𝟎𝟎𝟎. 

10𝐻 = 5𝑣 +2𝑣 +4𝑣    
𝐻 = 0 

AND THEN −5𝑣 = 2𝑣 +4𝑣  , THUS 𝑣 = 0. IMPOSSIBLE, NULL DOUBLE EDGE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AC. 
COLLISION BC  GEN. EQ: 10𝐻 = 2𝑣 + 2𝑣 + 6𝑣 + 4𝑣  
   𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑫𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟕 = 𝟎𝟎𝟎. 

10𝐻 = 2𝑣 + 4𝑣   
5𝐻 = 𝑣 + 2𝑣   

𝐻 = 0 
THEN 𝑣 = 0 AND 𝑣 = 0 , IMPOSSIBLE FOR A 3-PERIODIC NET. 

 
 
 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BC. 
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COLLISION CD GEN. EQ: 10𝐻 = 2𝑣 − 4𝑣 − 4𝑣 − 2𝑣  
   𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟕 = 𝟎𝟎𝟎. 

10𝐻 = −4𝑣 + 2𝑣  
5𝐻 = −2𝑣 + 𝑣  

𝐻 = 0 
THEN 𝑣 = 0 AND 𝑣 = 0 , IMPOSSIBLE FOR A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS CD. 
COLLISION AD GEN. EQ: 10𝐻 = 6𝑣 − 2𝑣 − 2𝑣 + 4𝑣 + 5𝑣 + 5𝑣  
   𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟕 = 𝟎𝟎𝟎. 

10𝐻 = 6𝑣 − 2𝑣 + 5𝑣  
𝐻 = 0 

5𝑣 = −6𝑣 + 2𝑣  
AND THEN 𝑣 = 0 AND 𝑣 = 0 , IMPOSSIBLE FOR A 3-PERIODIC NET. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS AD. 
COLLISION BD GEN. EQ: 10𝐻 = −2𝑣 − 2𝑣 + 4𝑣 + 6𝑣  
   𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟕 = 𝟎𝟎𝟎. 

10𝐻 = −2𝑣 + 6𝑣  
𝐻 = 0 

AND THEN 𝑣 = 0 AND 𝑣 = 0 , IMPOSSIBLE FOR A 3-PERIODIC NET. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BD. 
 

CASE 61 (BRIDGE). COLLAPSES TO 8. 

 

CASE 62 (BRIDGE). COLLAPSES TO 10. 

 

CASE 63 (BRIDGE). COLLAPSES TO 11. 

 

CASE 64 (BRIDGE). COLLAPSES TO 12. 
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CASE 65a. 

 
C.AB(AC,AD,AE) G.EQ.: 45𝐻 = 3𝑣 − 3𝑣 − 12𝑣 + 12𝑣 + 21𝑣 + 9𝑣 + 6𝑣 + 9𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟑 = 𝒗𝟒 = 𝟎𝟎𝟎. 

45𝐻 = −3𝑣 + 3𝑣 + 12𝑣 − 12𝑣  
15𝐻 = −𝑣 + 𝑣 + 4𝑣 − 4𝑣  

𝐻 = 0 
THEN 𝑣 = 𝑣  AND 𝑣 = 𝑣   , IMPOSSIBLE FOR A 3-PERIODIC NET. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS AB (AC, AD, AE). 
C. BC(BE,CD,DE) G.EQ.: 45𝐻 = 9𝑣 + 6𝑣 + 24𝑣 − 9𝑣 − 12𝑣 − 3𝑣 + 3𝑣 + 12𝑣  
   𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟑 = 𝒗𝟒 = 𝟎𝟎𝟎. 

45𝐻 = −9𝑣 + 9𝑣 + 6𝑣 + 24𝑣  
15𝐻 = −3𝑣 + 3𝑣 + 2𝑣 + 8𝑣  

𝐻 = 0 
THEN −3𝑣 + 3𝑣 + 2𝑣 + 8𝑣 = 0 IMPLIES 3(𝑣 − 𝑣 ) = 2𝑣 + 8𝑣   

AND IN EACH COORDINATE: 
𝑣 − 𝑣 = 2 →  𝑣 = −1 AND 𝑣 = 1.   

𝑣 − 𝑣 = 1 → IMPOSSIBLE. 
𝑣 − 𝑣 = 0 →  𝑣 = 0 AND 𝑣 = 0.     

𝑣 − 𝑣 = −1 → IMPOSSIBLE. 
𝑣 − 𝑣 = −2 →  𝑣 = 1 AND 𝑣 = −1.   

THEN 𝑣 − 𝑣 = −2𝑣 = 2𝑣 .  IMPOSSIBLE FOR A 3-PERIODIC NET. 
 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BC (BE, CD, DE). 
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COL. BD(CE) G.EQ.: 45𝐻 = −15𝑣 + 15𝑣 + 15𝑣 − 15𝑣 − 15𝑣 + 15𝑣  
   𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟑 = 𝒗𝟒 = 𝟎𝟎𝟎. 

45𝐻 = 15𝑣 − 15𝑣 − 15𝑣 + 15𝑣  
3𝐻 = 𝑣 − 𝑣 − 𝑣 + 𝑣  

𝐻 =? 
 
 

 

 
BD: POSSIBLE 

3𝐻 = 𝑣 − 𝑣 − 𝑣 + 𝑣  / 𝐻 =? 
 

𝑎𝑣 + 𝑏𝑣 − 𝑐𝑣 − 𝑑𝑣 = 3𝐻 − 𝑣 + 𝑣 + 𝑣 − 𝑣  
 

(𝑎+1)𝑣 + (𝑏 − 1)𝑣 + (−𝑐 + 1)𝑣 + (−𝑑 − 1)𝑣 = 3𝐻 
 
 
 

[-4,1,1,2]  

 

(-1,0,0), (-1,-1,-1), (-1,-1,1), (-1,1,0) 
v6  = (-1,0,0) 
v7  = (-1,-1,-1)  
v8  = (1,1,-1) 
v5  = (1,-1,0) 

H  = (0,1,0) 6neigh/-5/-4/1/-6/-4/1/ 
/-6/-4/1/-6/-4/1/-6/-4/1/-6/-4/1/ 
/7/-8/-5/-4/3/-5/-4/1/ 
20-Circuit 
 

[-1,1,-2,2] 

 

(-1,-1,1), (-1,1,-1), (0,1,0), (0,0,1) 
v6  = (-1,-1,1) 
v7  = (-1,1,-1)  
v8  = (0,-1,0) 
v5  = (0,0,-1) 

H  = (0,-1,1) 6neigh/8/-2/3/-5/-4/1/ 

/7/-2/1/-6/-4/3/-5/-4/3/8/-2/3/ 
/-5/-4/3/8/-2/1/ 
18-Circuit 
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[-4,1,-2,-1] 

 

(-1,0,0), (-1,-1,-1), (1,-1,0), (1,1,-1) 
v6  = (-1,0,0) 
v7  = (-1,-1,-1)  
v8  = (-1,1,0) 
v5  = (-1,-1,1) 
H  = (0,1,0) 6neigh/8/-2/1/-6/-4/1/ 
/1/7/-2/3/8/-2/1/-6/-4/1/-6/-4/ 
/1/-6/-4/1/-6/5/8/-2/ 20-Circuit 

[-1,1,1,-1] 

 
(3,3,5T22) 

(-1,0,-1), (1,1,0), (-1,-1,-1), (1,0,0) 
v6  = (-1,0,-1) 
v7  = (1,1,0)  
v8  = (1,1,1) 
v5  = (-1,0,0) 
H  = (0,0,0) 2neigh/-3/1/ 
/1/-6/5/-3/1/7/-8/-3/ 
8-Circuit 

[-4,-2,1,-1]    

 

(-1,0,0), (1,-1,0), (-1,-1,-1), (1,1,-1) 
v6  = (-1,0,0) 
v7  = (1,-1,0)  
v8  = (1,1,1) 
v5  = (-1,-1,1) 

H  = (0,1,0) 6neigh/-3/2/-7/-6/-4/1/ 
/-6/5/-3/1/-6/-4/1/-6/-4/2/-7/-6/ 
/-4/2/-8/-3/2/-7/ 18-Circuit 

[-1,-2,-2,-1]    

 

(-1,-1,1), (0,1,0), (0,0,-1), (1,-1,1) 
v6  = (-1,-1,1) 
v7  = (0,1,0)  
v8  = (0,0,1) 
v5  = (-1,1,-1) 

H  = (0,-1,1) 2neigh/8/-7/ 
/-6/5/8/-7/-1/3/8/-7/ 
8-Circuit 
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[-1,-2,1,-1]    

 

(1,1,1), (0,-1,0), (1,0,0), (0,1,-1) 
v6  = (1,1,1) 
v7  = (0,-1,0)  
v8  = (-1,0,0) 
v5  = (0,-1,1) 
H  = (0,1,0) 3neigh/-3/2/-7/ 

/-6/5/-3/2/-8/-3/2/-7/-1/2/-7/ 
11-Circuit 

[-1,-2,1,2] 

 

(-1,-1,1), (0,1,0), (-1,1,-1), (0,0,1) 
v6  = (-1,-1,1) 
v7  = (0,1,0)  
v8  = (1,-1,1) 
v5  = (0,0,-1) 
H  = (0,-1,1) 4neigh/-5/-4/2/-7/ 
/-6/-4/3/-5/-4/2/-8/-5/-4/2/-7/ 
/-1/2/-7/  14-Circuit 
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CASE 65b. 

 
COLLISION AB G.EQ.: 45𝐻 = 3𝑣 − 3𝑣 − 12𝑣 + 12𝑣 + 21𝑣 + 9𝑣 + 6𝑣 + 9𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟔 = 𝒗𝟕 = 𝟎𝟎𝟎. 

45𝐻 = −12𝑣 + 21𝑣 + 9𝑣 + 6𝑣  
15𝐻 = −4𝑣 + 7𝑣 + 3𝑣 + 2𝑣  

𝐻 = 0 
THEN −4𝑣 + 7𝑣 + 3𝑣 + 2𝑣 = 0 IMPLIES 7𝑣 = 4𝑣 − 3𝑣 − 2𝑣  

AND IN EACH COORDINATE: 
𝑣 = 1 →  𝑣 = 1 , 𝑣 = −1 AND 𝑣 = 0.   
𝑣 = 0 →  𝑣 = 0 , 𝑣 = 0 AND 𝑣 = 0.   

𝑣 = −1 →  𝑣 = −1 , 𝑣 = 1 AND 𝑣 = 0.   
THEN: 𝑣 = 0 AND 𝑣 = 𝑣 = −𝑣  

  IMPOSSIBLE FOR A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AB. 
COLLISION BC  G.EQ.: 45𝐻 = 9𝑣 + 6𝑣 + 24𝑣 − 9𝑣 − 12𝑣 − 3𝑣 + 3𝑣 + 12𝑣  
   𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟔 = 𝒗𝟕 = 𝟎𝟎𝟎. 

45𝐻 = 24𝑣 − 12𝑣 − 3𝑣 + 3𝑣  
15𝐻 = 8𝑣 − 4𝑣 − 𝑣 + 𝑣  

𝐻 = 0 
THEN 8𝑣 = 4𝑣 + 𝑣 − 𝑣  AND THUS 𝑣 = 0 AND  4𝑣 + 𝑣 = 𝑣   , IMPOSSIBLE FOR A  

3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS BC. 

COLLISION BD G.EQ.: 45𝐻 = −15𝑣 + 15𝑣 + 15𝑣 − 15𝑣 − 15𝑣 + 15𝑣  
   𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟔 = 𝒗𝟕 = 𝟎𝟎𝟎. 

45𝐻 = 15𝑣 − 15𝑣 + 15𝑣  
3𝐻 = 𝑣 − 𝑣 + 𝑣  

𝐻 =? 
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BD: POSSIBLE 

3𝐻 = 𝑣 − 𝑣 + 𝑣  / 𝐻 =? 
 

𝑎𝑣 + 𝑏𝑣 + 𝑐𝑣 − 𝑑𝑣 = 3𝐻 − 𝑣 + 𝑣 − 𝑣  
 

(𝑎+1)𝑣 + (𝑏 − 1)𝑣 + 𝑐𝑣 + (−𝑑 + 1)𝑣 = 3𝐻 
 
 
 

[-1,-2,0,1] 

(65a_BD_-1-21-1 ) 

(1,1,0), (0,-1,0), (0,0,1), (1,-1,0) 
v1  = (1,1,0) 
v3  = (0,-1,0)  
v4  = (0,0,1) 
v8  = (-1,1,0) 

H  = (0,1,0) 3neigh/-3/2/-7/ 
/-6/5/-3/2/-8/-3/2/-7/-1/2/-7/ 
11-Circuit 

[-1,1,0,-2] 

 
(65a_BD_-1-2-2-1 ) 

(1,1,0), (1,-1,0), (0,0,1), (0,-1,0) 
v1  = (1,1,0) 
v3  = (1,-1,0)  
v4  = (0,0,1) 
v8  = (0,1,0) 

H  = (0,1,0) 2neigh/8/-7/ 
/-6/5/8/-7/-1/3/8/-7/ 
8-Circuit 

[2,1,0,1] 

 

(0,1,0), (-1,-1,0), (0,0,1), (1,-1,0) 
v1  = (0,1,0) 
v3  = (-1,-1,0)  
v4  = (0,0,1) 
v8  = (-1,1,0) 

H  = (0,1,0) 5neigh/-5/6/7/-2/1/ 
/6/7/-2/3/-5/6/7/-2/1/7/-2/1/7/-8/-5/ 
15-Circuit 
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[-4,-2,-3,1] 

 

(1,0,-1), (0,-1,1), (-1,1,1), (1,1,1) 
v1  = (1,0,-1) 
v3  = (0,-1,1)  
v4  = (-1,1,1) 
v8  = (-1,-1,-1) 

H  = (0,0,-1) 10neigh 
/-3/2/-7/-1/2/-7/-6/-4/2/-7/ 
/-6/5/-3/2/-7/-1/2/-7/-1/2/-7/-1/2/-7/ 
/-1/2/-7/-6/-4/2/-7/-6/-4/2/-7/-6/-4/2/ 
/-8/-3/2/-7/ 32-Circuit 
 

[-4,-2,3,1] 

 
(65a_BD_-11-22 ) 

(1,0,-1), (0,-1,1), (1,-1,-1), (1,1,1) 
v1  = (1,0,-1) 
v3  = (0,-1,1)  
v4  = (1,-1,-1) 
v8  = (-1,-1,-1) 

H  = (0,0,-1) 6neigh/-3/4/6/-1/2/-7/ 
/-1/4/6/-1/4/6/-1/4/5/-3/2/-8/-3/2/-7/ 
/-1/2/-7/ 
 18-Circuit 
 
 

[-4,1,-3,-2] 

 

(1,0,-1), (1,1,1), (-1,1,1), (0,-1,1) 
v1  = (1,0,-1) 
v3  = (1,1,1)  
v4  = (-1,1,1) 
v8  = (0,1,-1) 

H  = (0,0,-1) 9neigh 
/8/-7/-1/2/-7/-6/-4/2/-7/ 
/-1/2/-7/-1/2/-7/-1/2/-7/-1/2/-7/-6/5/ 
/8/-7/-6/-4/3/8/-7/-6/-4/2/-7/-6/-4/2/ 
/-7/  29-Circuit 
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[-4,1,3,-2] 

 

(1,0,-1), (1,1,1), (1,-1,-1), (0,-1,1) 
v1  = (1,0,-1) 
v3  = (1,1,1)  
v4  = (1,-1,-1) 
v8  = (0,1,-1) 

H  = (0,0,-1) 5neigh/8/-7/-1/4/6/ 
/-1/3/8/-7/-1/4/6/-1/4/6/-1/4/5/8/-7/ 
15-Circuit 
 
 

[-1,-2,-3,-2] 

 

(0,1,1), (-1,0,-1), (0,-1,1), (1,1,-1) 
v1  = (0,1,1) 
v3  = (-1,0,-1)  
v4  = (0,-1,1) 
v8  = (-1,-1,1) 

H  = (0,0,1) 11neigh 
/8/-7/-6/-4/2/-7/-6/5/-3/2/-7/ 
/-1/2/-7/-6/-4/2/-7/-6/-4/2/-7/-6/-4/2/ 
/-7/-6/5/8/-7/-6/5/8/-7/-6/5/-3/2/-7/-6/ 
/5/-3/2/-7/ 
33-Circuit 
 
 

[-1,-2,-3,1] 

 

(0,-1,1), (-1,-1,-1), (1,1,0), (1,0,-1) 
v1  = (0,-1,1) 
v3  = (-1,-1,-1)  
v4  = (1,1,0) 
v8  = (-1,0,1) 

H  = (0,0,1) 7neigh/-3/2/-7/-6/-4/2/-7/ 
/-1/2/-7/-6/-4/2/-7/-6/-4/2/-7/-6/-4/2/ 
/-8/-3/2/-7/-6/5/-3/2/-7/ 
23-Circuit 
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[-1,-2,-3,4] 

 

(-1,-1,-1), (0,-1,1), (-1,1,1), (-1,0,1) 
v1  = (-1,-1,-1) 
v3  = (0,-1,1)  
v4  = (-1,1,1) 
v8  = (1,0,-1) 

H  = (0,0,-1) 7neigh/-3/2/-8/-5/-4/2/-7/ 
/-1/2/-7/-6/-4/2/-8/-5/-4/2/-8/-5/-4/2/ 
/-8/-3/2/-8/-3/2/-7/ 21-Circuit 

[-1,-2,3,4] 

 

(-1,-1,-1), (0,-1,1), (1,-1,-1), (-1,0,1) 
v1  = (-1,-1,-1) 
v3  = (0,-1,1)  
v4  = (1,-1,-1) 
v8  = (1,0,-1) 

H  = (0,0,-1) 7neigh/-3/4/6/7/-8/2/-7/ 
/-1/4/6/7/-8/-5/6/7/-8/-5/6/7/-8/-3/4/ 
/6/7/-8/-3/4/6/ 21-Circuit 

[-1,1,-3,-2] 

 

(0,-1,1), (1,0,-1), (1,1,0), (-1,-1,-1) 
v1  = (0,-1,1) 
v3  = (1,0,-1)  
v4  = (1,1,0) 
v8  = (1,1,1) 

H  = (0,0,1) 6neigh/8/-7/-6/-4/2/7/ 
/-1/2/-7/-6/5/8/-7/-6/-4/3/8/-7/-6/-4/2/ 
/-7/-6/-4/2/-7/20-Circuit 

[-1,1,-3,1] 

(65a_BD_-1-212 ) 

(-1,1,1), (1,1,0), (1,0,0), (1,0,1) 
v1  = (-1,1,1) 
v3  = (1,1,0)  
v4  = (1,0,0) 
v8  = (-1,0,-1) 

H  = (-1,0,0) 4neigh/-5/-4/2/-7/ 
/-1/2/-7/-6/-4/3/-5/-4/2/-8/-5/-4/2/-7/ 
14-Circuit 
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[-1,4,3,-2] 

 

(-1,-1,-1), (-1,0,1), (1,-1,-1), (0,-1,1) 
v1  = (-1,-1,-1) 
v3  = (-1,0,1)  
v4  = (1,-1,-1) 
v8  = (0,1,-1) 

H  = (0,0,-1) 9neigh/8/-2/4/6/7/-2/3/ 
/-5/6/ 
/-1/4/6/7/-2/3/-5/6/7/-2/3/-5/6/7/-2/ 
/3/8/-2/3/8/-2/4/6/7/-2/4/6/ 
27-Circuit 
 
 

[2,-2,-3,1] 

 
(65a_BD_-4-21-1 ) 

(1,0,1), (1,1,-1), (0,-1,1), (0,-1,-1) 
v1  = (1,0,1) 
v3  = (1,1,-1)  
v4  = (0,-1,1) 
v8  = (0,1,1) 

H  = (0,0,1) 6neigh/-3/1/-6/-4/2/-7/ 
/1/-6/-4/1/-6/-4/2/-8/-3/2/-7/-6/5/-3/ 
/2/-7/-6/-4/ 
18-Circuit 
 
 
 

[2,1,3,1] 

 

(1,1,1), (0,1,-1), (-1,-1,0), (1,0,-1) 
v1  = (1,1,1) 
v3  = (0,1,-1)  
v4  = (-1,-1,0) 
v8  = (-1,0,1) 

H  = (0,0,1) 9neigh/-5/6/7/-2/1/7/-2/4/6/ 
/1/7/-8/-5/6/7/-2/3/-5/6/7/-2/4/6/7/-2/ 
/4/6/7/-2/4/6/7/-2/1/7/-2/ 
27-Circuit 
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[2,1,3,4] 

 

(0,1,-1), (1,1,1), (1,-1,-1), (-1,0,1) 
v1  = (0,1,-1) 
v3  = (1,1,1)  
v4  = (1,-1,-1) 
v8  = (1,0,-1) 

H  = (0,0,-1) 13neigh 
/-5/6/7/-8/-5/6/7/-2/1/7/-2/4/6/ 
/1/7/-2/4/6/7/-2/1/7/-2/4/6/7/-2/4/6/ 
/7/-8/-5/6/7/-8/-5/6/7/-8/-5/6/7/-8/-5/ 
/6/7/-2/3/-5/6/7/-2/ 39-Circuit 

[2,4,-3,1] 

 

(0,1,-1), (-1,0,1), (-1,1,1), (1,1,1) 
v1  = (0,1,-1) 
v3  = (-1,0,1)  
v4  = (-1,1,1) 
v8  = (-1,-1,-1) 

H  = (0,0,-1) 8neig 
/-5/-4/3/-5/6/7/-2/1/ 
/-5/-4/3/-5/-4/3/-5/-4/3/-5/6/7/-8/-5/6/ 
/7/-2/1/7/-2/1/7/-2/3/ 
24-Circuit 

[2,4,3,1] 

 
 
 
 
 
 
 
 
 

(0,1,-1), (-1,0,1), (1,-1,-1), (1,1,1) 
v1  = (0,1,-1) 
v3  = (-1,0,1)  
v4  = (1,-1,-1) 
v8  = (-1,-1,-1) 

H  = (0,0,-1) 14neigh 
/-5/6/7/-2/1/7/-2/4/6/7/-2/3/-5/6/ 
/1/7/-2/4/6/7/-2/1/7/-2/4/6/7/-2/4/6/ 
/7/-2/3/-5/6/7/-2/3/-5/6/7/-2/3/-5/6/ 
/7/-8/-5/6/7/-2/3/-5/6/7/-2/ 
42-Circuit 
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COLLISION AC G.EQ.: 45𝐻 = 3𝑣 + 3𝑣 + 12𝑣 + 12𝑣 + 9𝑣 + 6𝑣 + 9𝑣 + 21𝑣  
   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟔 = 𝒗𝟕 = 𝟎𝟎𝟎. 

45𝐻 = 12𝑣 + 9𝑣 + 6𝑣 + 9𝑣  
15𝐻 = 4𝑣 + 3𝑣 + 2𝑣 + 3𝑣  

𝐻 = 0 
THEN −4𝑣 = 2𝑣 + 3𝑣 + 3𝑣  AND IN EACH COORDINATE: 

𝑣 = 1 →  𝑣 = 1 , 𝑣 = −1 AND 𝑣 = −1.   
𝑣 = 0 →  𝑣 = 0 , 𝑣 = 𝑘 AND 𝑣 = −𝑘.   

𝑣 = −1 →  𝑣 = −1 , 𝑣 = 1 AND 𝑣 = 1.   
THEN: −2𝑣 = −2𝑣 = 𝑣 + 𝑣   

IMPOSSIBLE FOR A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AC. 
COLLISION AD G.EQ.: 45𝐻 = −3𝑣 + 12𝑣 + 3𝑣 − 12𝑣 + 6𝑣 + 9𝑣 + 21𝑣 + 9𝑣  
   𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟔 = 𝒗𝟕 = 𝟎𝟎𝟎. 

45𝐻 = 3𝑣 + 6𝑣 + 9𝑣 + 21𝑣  
15𝐻 = 𝑣 + 2𝑣 + 3𝑣 + 7𝑣  

𝐻 = 0 
THEN 7𝑣 = −𝑣 − 2𝑣 − 3𝑣  IMPLIES 𝑣 = 0 AND −𝑣 = 2𝑣 + 3𝑣  

  IMPOSSIBLE FOR A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AD. 
COLLISION AE G.EQ.: 45𝐻 = −12𝑣 − 12𝑣 − 3𝑣 − 3𝑣 + 9𝑣 + 21𝑣 + 9𝑣 + 6𝑣  
   𝑨𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟔 = 𝒗𝟕 = 𝟎𝟎𝟎. 

45𝐻 = −3𝑣 + 9𝑣 + 21𝑣 + 9𝑣  
15𝐻 = −𝑣 + 3𝑣 + 7𝑣 + 3𝑣  

𝐻 = 0 
THEN 7𝑣 = 𝑣 − 3𝑣 − 3𝑣  IMPLIES 𝑣 = 0 AND 𝑣 = 3𝑣 + 3𝑣  

  IMPOSSIBLE FOR A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AE. 
COLLISION BE G.EQ.: 45𝐻 = 3𝑣 − 6𝑣 − 3𝑣 − 9𝑣 + 12𝑣 − 24𝑣 + 9𝑣 − 12𝑣  
   𝑩𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟔 = 𝒗𝟕 = 𝟎𝟎𝟎. 

45𝐻 = 9𝑣 − 12𝑣 + 12𝑣 + 3𝑣  
15𝐻 = 3𝑣 − 4𝑣 + 4𝑣 + 𝑣  

𝐻 = 0 
4(𝑣 − 𝑣 ) = 3𝑣 + 𝑣  AND IN EACH COORDINATE: 

𝑣 − 𝑣 = 2 →  IMPOSSIBLE. 
𝑣 − 𝑣 = 1 →  𝑣 = 1 AND 𝑣 = 1.   
𝑣 − 𝑣 = 0 →  𝑣 = 0 AND 𝑣 = 0.   

𝑣 − 𝑣 = −1 →  𝑣 = −1 AND 𝑣 = −1.   
𝑣 − 𝑣 = −2 → IMPOSSIBLE. 

THEN 𝑣 − 𝑣 = 𝑣 = 𝑣  , IMPOSSIBLE FOR A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS BE. 
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COLLISION CD G.EQ.: 45𝐻 = 12𝑣 − 24𝑣 − 12𝑣 + 9𝑣 + 3𝑣 − 6𝑣 − 9𝑣 − 3𝑣  
   𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟔 = 𝒗𝟕 = 𝟎𝟎𝟎. 

45𝐻 = −9𝑣 − 3𝑣 + 3𝑣 + 12𝑣  
15𝐻 = −3𝑣 − 𝑣 + 𝑣 + 3𝑣  

𝐻 = 0 
THEN 3(𝑣 − 𝑣 ) = 𝑣 − 𝑣  IMPLIES 𝑣 = 𝑣  AND 𝑣 = 𝑣  

  IMPOSSIBLE FOR A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS CD. 
COLLISION CE G.EQ.: 45𝐻 = −15𝑣 − 15𝑣 − 15𝑣 + 15𝑣 − 15𝑣 − 15𝑣  
   𝑪𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟔 = 𝒗𝟕 = 𝟎𝟎𝟎. 

45𝐻 = 15𝑣 − 15𝑣  
3𝐻 = 𝑣 − 𝑣  

𝐻 = 0 

[0,0,-1,-1] 

 
(65a_BD_-1-2-2-1 ) 

(1,0,0), (0,1,0), (0,0,1), (0,0,-1) 
v1  = (1,0,0) 
v3  = (0,1,0)  
v4  = (0,0,1) 
v8  = (0,0,1) 

 H=(0,0,0) 2neigh/-7/-6/ 
/4/6/7/-8/-5/6/7/-2/ 
8-Circuit 
 
 
 
 

COLLISION DE G.EQ.: 45𝐻 = −12𝑣 + 9𝑣 − 3𝑣 − 24𝑣 + 12𝑣 − 9𝑣 − 6𝑣 + 3𝑣  
   𝑫𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟔 = 𝒗𝟕 = 𝟎𝟎𝟎. 

45𝐻 = −12𝑣 + 12𝑣 − 6𝑣 + 3𝑣  
15𝐻 = −4𝑣 + 4𝑣 − 2𝑣 + 𝑣  

𝐻 = 0 
THEN 4(𝑣 − 𝑣 ) = −2𝑣 + 𝑣   IMPLIES 𝑣 = 𝑣  AND 𝑣 = 𝑣 = 0 

IMPOSSIBLE FOR A 3-PERIODIC NET. 
 
 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS DE. 
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CASE 65c. 

 
COL.AB(AC) G.EQ.: 45𝐻 = 3𝑣 − 3𝑣 − 12𝑣 + 12𝑣 + 21𝑣 + 9𝑣 + 6𝑣 + 9𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟓 = 𝒗𝟕 = 𝟎𝟎𝟎. 

45𝐻 = −3𝑣 − 12𝑣 + 9𝑣 + 6𝑣  
15𝐻 = −𝑣 − 4𝑣 + 3𝑣 + 2𝑣  

𝐻 = 0 

[-2,3,1,-4] 

 
(NEW COLLISION) 

(1,-1,0), (-1,-1,1), (1,1,1), (-1,0,1) 
v1  = (1,-1,0) 
v4  = (1,1,-1)  
v6  = (1,1,1) 
v8  = (1,0,-1) 

 H=(0,0,0) 1neigh/3/ 
/4/5/-3/1/-6/5/-3/4/5/-3/4/5/-3/1/7/ 
/-8/-3/2/-8/-3/2/-8/-3/2/-8/-3/ 
26-Circuit 

 
COLLISION BC G.EQ.: 45𝐻 = 9𝑣 + 6𝑣 + 24𝑣 − 9𝑣 − 12𝑣 − 3𝑣 + 3𝑣 + 12𝑣  
   𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟓 = 𝒗𝟕 = 𝟎𝟎𝟎. 

45𝐻 = 6𝑣 + 24𝑣 − 3𝑣 + 3𝑣  
15𝐻 = 2𝑣 + 8𝑣 − 𝑣 + 𝑣  

𝐻 = 0 
THEN 8𝑣 = −2𝑣 + 𝑣 − 𝑣  AND THUS 𝑣 = 0 AND  −2𝑣 + 𝑣 = 𝑣   , IMPOSSIBLE FOR A 3-

PERIODIC NET. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BC. 
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COLLISION BD(CE) G.EQ.: 45𝐻 = −15𝑣 + 15𝑣 + 15𝑣 − 15𝑣 − 15𝑣 + 15𝑣  
   𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟓 = 𝒗𝟕 = 𝟎𝟎𝟎. 

45𝐻 = 15𝑣 + 15𝑣 + 15𝑣  
3𝐻 = 𝑣 + 𝑣 + 𝑣  

𝐻 =? 

 

 
BD: POSSIBLE 

3𝐻 = 𝑣 + 𝑣 + 𝑣  / 𝐻 =? 
 

𝑎𝑣 − 𝑏𝑣 + 𝑐𝑣 − 𝑑𝑣 = 3𝐻−𝑣 − 𝑣 − 𝑣  
 

(𝑎+1)𝑣 + (−𝑏)𝑣 + (𝑐 + 1)𝑣 + (−𝑑 + 1)𝑣 = 3𝐻 
 
 
 

[-1,0,-1,-2] 

(65a_BD_-1-2-2-1 ) 

(1,1,0), (0,0,1), (-1,1,0), (0,-1,0) 
v1  = (1,1,0) 
v4  = (0,0,-1)  
v6  = (-1,1,0) 
v8  = (0,1,0) 

H  = (0,1,0) 2neigh/8/-7/ 
/-6/5/8/-7/-1/3/8/-7/ 
8-Circuit 

[-1,0,-1,1] 

 
(65a_BD_-1-21-1 ) 

(1,1,1), (1,0,0), (0,-1,0), (1,0,1) 
v1  = (1,1,1) 
v4  = (-1,0,0)  
v6  = (0,-1,0) 
v8  = (-1,0,-1) 

H  = (0,0,0) 3neigh/-3/2/-7/ 
/-6/5/-3/2/-8/-3/2/-7/-1/2/-7/ 
11-Circuit 
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[2,0,-1,1] 

 
(3,3,5T22) 

(0,-1,0), (0,0,1), (-1,-1,0), (-1,1,0) 
v1  = (0,-1,0) 
v4  = (0,0,-1)  
v6  = (-1,-1,0) 
v8  = (1,-1,0) 

H  = (0,-1,0) 2neigh/-3/1/ 
/1/-6/5/-3/1/7/-8/-3/ 
8-Circuit 

[-4,-3,-1,-2] 

 
(65b_BD_24-31 ) 

(1,0,-1), (-1,1,1), (-1,-1,-1), (0,-1,1) 
v1  = (1,0,-1) 
v4  = (1,-1,-1)  
v6  = (-1,-1,-1) 
v8  = (0,1,-1) 

H  = (0,0,-1) 8neigh/8/-7/-1/4/5/-3/2/-7/ 
/-1/4/5/-3/2/-7/-1/4/5/-3/2/-7/-1/4/5/ 
/8/-7/-6/5/8/-7/-1/2/-7/ 24-Circuit 

[-4,-3,2,1] 

(65a_BD_-11-22 ) 

(1,0,-1), (-1,1,1), (0,1,-1), (1,1,1) 
v1  = (1,0,-1) 
v4  = (1,-1,-1)  
v6  = (0,1,-1) 
v8  = (-1,-1,-1) 

H  = (0,0,-1) 6neigh/-3/4/6/-1/2/-7/ 
/-3/4/6/-1/2/-8/-3/4/6/-1/2/-7/-1/2/-7/ 
/-1/4/5/ 18-Circuit 

[-4,3,-1,-2] 

 

(1,0,-1), (1,-1,-1), (-1,-1,-1), (0,-1,1) 
v1  = (1,0,-1) 
v4  = (-1,1,1)  
v6  = (-1,-1,-1) 
v8  = (0,1,-1) 

H  = (0,0,-1)8neigh/-5/-4/3/8/-7/-1/2/-7/ 
/-5/-4/3/8/-7/-1/2/-7/-1/3/-5/-4/3/8/ 
/-7/-1/2/-7/-6/-4/2/-7/-1/3/ 24-Circuit 
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[-1,-3,-4,-2] 

 
 

(-1,-1,-1), (-1,1,1), (1,0,-1), (0,-1,1) 
v1  = (-1,-1,-1) 
v4  = (1,-1,-1)  
v6  = (1,0,-1) 
v8  = (0,1,-1) 

H  = (0,0,-1) 10neigh/8/-7/-6/5/-3/4/5/ 
/-3/2/-7/ 
/8/-7/-6/5/-3/4/5/-3/2/-7/-6/5/8/-7/-6/ 
/5/-3/4/5/-3/2/-7/-1/2/-7/-6/5/-3/4/5/ 
30-Circuit 
 

[-1,-3,-1,-2] 

 
(65b_BD_2101 ) 

(0,-1,1), (1,1,0), (-1,0,1), (-1,-1,-1) 
v1  = (0,-1,1) 
v4  = (-1,-1,0)  
v6  = (-1,0,1) 
v8  = (1,1,1) 

H  = (0,0,1) 5neigh/-3/4/5/8/-7/ 
/-3/4/5/8/-7/-1/4/5/-3/4/5/8/ 
/-7/-6/5/ 15-Circuit 
 
 
 
 

[-1,-3,-1,1] 

 
(65a_BD_-41-2-1 ) 

(-1,1,1), (1,0,0), (-1,0,-1), (1,1,0) 
v1  = (-1,1,1) 
v4  = (-1,0,0)  
v6  = (-1,0,-1) 
v8  = (-1,-1,0) 

H  = (-1,0,0) 6neigh/-3/4/5/-3/2/-7/ 
/-3/4/5/-3/2/-7/-6/5/-3/4/5/-3/2/-7/ 
/-1/2/-8/-3/4/5/ 
20-Circuit 
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[-1,-3,2,-2] 

 
(65a_BD_-1-212 ) 

(0,1,1), (0,-1,1), (1,0,1), (1,1,-1) 
v1  = (0,1,1) 
v4  = (0,1,-1)  
v6  = (1,0,1) 
v8  = (-1,-1,1) 

H  = (0,0,1) 4neigh/8/-2/4/6/ 
/8/-2/4/6/-1/3/8/-2/4/6/7/-2/4/5/ 
14-Circuit 

[-1,3,-4,-2] 

 
(65b_BD_-11-3-2 ) 

(-1,-1,-1), (1,-1,-1), (1,0,-1), (0,-1,1) 
v1  = (-1,-1,-1) 
v4  = (-1,1,1)  
v6  = (1,0,-1) 
v8  = (0,1,-1) 

H  = (0,0,-1) 6neigh/8/-7/-6/-4/2/-7/ 
/-1/2/-7/-6/5/8/-7/-6/-4/3/8/-7/-6/-4/ 
/2/-7/-6/-4/2/-7/ 20-Circuit 

[-1,3,-1,-2] 

 
(65b_BD_-413-2 ) 

(0,-1,1), (-1,-1,0), (-1,0,1), (-1,-1,-1) 
v1  = (0,-1,1) 
v4  = (1,1,0)  
v6  = (-1,0,1) 
v8  = (1,1,1) 

H  = (0,0,1) 5neigh/-5/-4/3/8/-7/ 
/-5/-4/3/8/-7/-1/3/-5/-4/3/8/-7/ 
/-6/-4/3/ 15-Circuit 

[-1,3,2,-2] 

 

(0,1,1), (0,1,-1), (1,0,1), (1,1,-1) 
v1  = (0,1,1) 
v4  = (0,-1,1)  
v6  = (1,0,1) 
v8  = (-1,-1,1) 

H  = (0,0,1) 8neigh/8/-2/3/-5/-4/3/-5/6/ 
/8/-2/3/-5/-4/3/-5/6/7/-2/3/8/-2/3/-5/ 
/-4/3/-5/6/-1/3/-5/-4/3/ 24-Circuit 
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[-1,3,2,1] 

 

(0,-1,1), (-1,-1,0), (1,1,1), (1,0,-1) 
v1  = (0,-1,1) 
v4  = (1,1,0)  
v6  = (1,1,1) 
v8  = (-1,0,1) 

H  = (0,0,1) 5neigh/-5/-4/3/-5/6/ 
/-5/-4/3/-5/6/-1/3/-5/-4/3/-5/6/7/-8/ 
/-5/-4/3/ 17-Circuit 
 
 

[2,-3,-4,1] 

 

(0,1,-1), (-1,1,1), (1,0,-1), (1,1,1) 
v1  = (0,1,-1) 
v4  = (1,-1,-1)  
v6  = (1,0,-1) 
v8  = (-1,-1,-1) 

H  = (0,0,-1) 10neigh/-3/1/-6/5/-3/4/5/ 
/-3/2/-7/ 
/-3/1/-6/5/-3/4/5/-3/2/-7/-6/5/-3/1/-6/ 
/5/-3/4/5/-3/2/-7/-6/5/-3/2/-8/-3/4/5/ 
30-Circuit 
 
 

[2,-3,-1,-2] 

 
(65a_BD_-4-21-1 ) 

(1,0,1), (0,-1,1), (0,1,1), (1,1,-1) 
v1  = (1,0,1) 
v4  = (0,1,-1)  
v6  = (0,1,1) 
v8  = (-1,-1,1) 

H  = (0,0,1) 6neigh/8/-2/4/5/-3/1/ 
/8/-2/4/5/-3/1/-6/5/8/-2/4/5/-3/1/7/ 
/-2/4/5/ 18-Circuit 
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[2,-3,-1,1] 

 

(1,1,1), (1,1,0), (0,-1,1), (1,0,-1) 
v1  = (1,1,1) 
v4  = (-1,-1,0)  
v6  = (0,-1,1) 
v8  = (-1,0,1) 

H  = (0,0,1) 5neigh/-3/4/5/-3/1/ 
/-3/4/5/-3/1/-6/5/-3/4/5/-3/1/7/-8/-3/ 
/4/5/ 17-Circuit 

[2,-3,-1,4] 

 
(NEW COLLISION) 

(0,1,-1), (-1,1,1), (-1,-1,-1), (-1,0,1) 
v1  = (0,1,-1) 
v4  = (1,-1,-1)  
v6  = (-1,-1,-1) 
v8  = (1,0,-1) 

H  = (0,0,-1) 8neigh/-3/4/5/-3/2/-8/-3/1/ 
/-3/4/5/-3/2/-8/-3/1/-6/5/-3/4/5/-3/2/ 
/-8/-3/1/7/-8/-3/4/5/-3/2/-8/ 
26-Circuit 
 

COLIS. AD(AE) EQ.G: 45𝐻 = −3𝑣 + 12𝑣 + 3𝑣 − 12𝑣 + 6𝑣 + 9𝑣 + 21𝑣 + 9𝑣  
   𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟓 = 𝒗𝟕 = 𝟎𝟎𝟎. 

45𝐻 = 12𝑣 + 3𝑣 + 9𝑣 + 21𝑣   
15𝐻 = 4𝑣 + 𝑣 + 3𝑣 + 7𝑣  

𝐻 =? 
 

𝑎𝑣 − 𝑏𝑣 + 𝑐𝑣 − 𝑑𝑣 = 15𝐻 − 4𝑣 − 𝑣 − 3𝑣 − 7𝑣  
 

(𝑎+7)𝑣 + (−𝑏 + 3)𝑣 + (𝑐 + 4)𝑣 + (−𝑑 + 1)𝑣 = 15𝐻 
 

THE COEFFICIENTS 𝑎 = −7, 𝑏 = 3, 𝑐 = −4 AND 𝑑 = 1 MODULO 15 CANNOT GENERATE AN 
ADMISSIBLE (𝑎, 𝑏, 𝑐, 𝑑) SOLUTION. 

 
 
 
 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AD(AE). 
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COL. BE(CD) G.EQ.: 45𝐻 = 3𝑣 − 6𝑣 − 3𝑣 − 9𝑣 + 12𝑣 − 24𝑣 + 9𝑣 − 12𝑣  
   𝑩𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟓 = 𝒗𝟕 = 𝟎𝟎𝟎. 

45𝐻 = −9𝑣 + 9𝑣 + 12𝑣 + 3𝑣  
15𝐻 = −3𝑣 + 3𝑣 + 4𝑣 + 𝑣  

𝐻 = 0 
THEN −3𝑣 + 3𝑣 + 4𝑣 + 𝑣 = 0  IMPLIES 4𝑣 = 3𝑣 − 3𝑣 − 𝑣  AND IN EACH COORDINATE: 

𝑣 = 1 →  𝑣 = 1 , 𝑣 = 0 AND 𝑣 = −1.   
𝑣 = 1 →  𝑣 = 0 , 𝑣 = −1 AND 𝑣 = −1.   

𝑣 = 0 →  𝑣 = 𝑘 , 𝑣 = 𝑘 AND 𝑣 = 0.   
𝑣 = −1 →  𝑣 = −1 , 𝑣 = 0 AND 𝑣 = 1.   
𝑣 = −1 →  𝑣 = 0 , 𝑣 = 1 AND 𝑣 = 1.   

THEN: −𝑣 = 𝑣 = 𝑣 − 𝑣   
IMPOSSIBLE FOR A 3-PERIODIC NET. 

 
 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BE(CD). 
COLLISION DE G.EQ.: 45𝐻 = −12𝑣 + 9𝑣 − 3𝑣 − 24𝑣 + 12𝑣 − 9𝑣 − 6𝑣 + 3𝑣  
   𝑫𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟓 = 𝒗𝟕 = 𝟎𝟎𝟎. 

45𝐻 = −24𝑣 − 6𝑣 + 12𝑣 − 12𝑣  
15𝐻 = −8𝑣 − 2𝑣 + 4𝑣 − 4𝑣  

𝐻 = 0 
THEN −8𝑣 − 2𝑣 + 4𝑣 − 4𝑣 = 0  IMPLIES 8𝑣 = −2𝑣 + 4𝑣 − 4𝑣 = 0 AND IN EACH 

COORDINATE: 
𝑣 = 1 →  𝑣 = 0 , 𝑣 = 1 AND 𝑣 = −1.   
𝑣 = 0 →  𝑣 = 0 , 𝑣 = 𝑘 AND 𝑣 = 𝑘.   

𝑣 = −1 →  𝑣 = 0 , 𝑣 = −1 AND 𝑣 = 1.   
THEN: 𝑣 = 0 AND 2𝑣 = 𝑣 −𝑣   

IMPOSSIBLE FOR A 3-PERIODIC NET. 
 
 
 
 
 
 
 
 
 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS DE. 
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CASE 65d. 

 
COLLISION AB G.EQ.: 45𝐻 = 3𝑣 − 3𝑣 − 12𝑣 + 12𝑣 + 21𝑣 + 9𝑣 + 6𝑣 + 9𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟔 = 𝒗𝟕 = 𝟎𝟎𝟎. 

45𝐻 = −12𝑣 + 12𝑣 + 9𝑣 + 6𝑣  
15𝐻 = −4𝑣 + 4𝑣 + 3𝑣 + 2𝑣  

𝐻 = 0 
THEN −4𝑣 + 4𝑣 + 3𝑣 + 2𝑣 = 0 IMPLIES 3𝑣 = 4𝑣 − 4𝑣 − 2𝑣  

AND THUS 𝑣 = 0 AND 4𝑣 = 4𝑣 − 2𝑣  
  IMPOSSIBLE FOR A 3-PERIODIC NET. 

 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AB. 
COLLISION BC  G.EQ.: 45𝐻 = 9𝑣 + 6𝑣 + 24𝑣 − 9𝑣 − 12𝑣 − 3𝑣 + 3𝑣 + 12𝑣  
   𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟔 = 𝒗𝟕 = 𝟎𝟎𝟎. 

45𝐻 = 24𝑣 − 9𝑣 − 3𝑣 + 3𝑣  
15𝐻 = 8𝑣 − 3𝑣 − 𝑣 + 𝑣  

𝐻 = 0 
THEN 8𝑣 = 3𝑣 + 𝑣 − 𝑣  AND THUS 𝑣 = 0 AND  3𝑣 + 𝑣 = 𝑣   , IMPOSSIBLE FOR A 3-

PERIODIC NET. 
 
 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BC. 
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COLLISION BD  G.EQ.: 45𝐻 = −15𝑣 + 15𝑣 + 15𝑣 − 15𝑣 − 15𝑣 + 15𝑣  
   𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟔 = 𝒗𝟕 = 𝟎𝟎𝟎. 

45𝐻 = 15𝑣 − 15𝑣 + 15𝑣  
3𝐻 = 𝑣 − 𝑣 + 𝑣  

𝐻 =? 
 

 
 

 
BD: POSSIBLE 

3𝐻 = 𝑣 − 𝑣 + 𝑣  / 𝐻 =? 
 

𝑎𝑣 + 𝑏𝑣 − 𝑐𝑣 − 𝑑𝑣 = 3𝐻 − 𝑣 + 𝑣 − 𝑣  
 

(𝑎+1)𝑣 + 𝑏𝑣 + (−𝑐 − 1)𝑣 + (−𝑑 + 1)𝑣 = 3𝐻 
 
 
 

[-1,0,-1,-2] 

 

(65a_BD_-1-2-2-1 ) 

(1,-1,0), (0,0,1), (-1,-1,0), (0,1,0) 
v1  = (1,-1,0) 
v4  = (0,0,1)  
v5  = (1,1,0) 
v8  = (0,-1,0) 

H  = (0,-1,0) 2neigh/8/-7/ 
/-6/5/8/-7/-1/3/8/-7/ 
8-Circuit 
 
 
 

[-1,0,-1,1] 

(65a_BD_-1-21-1 ) 

(1,1,1), (1,0,0), (0,-1,0), (1,0,1) 
v1  = (1,1,1) 
v4  = (1,0,0)  
v5  = (0,1,0) 
v8  = (-1,0,-1) 

H  = (0,0,0) 3neigh/-3/2/-7/ 
/-6/5/-3/2/-8/-3/2/-7/-1/2/-7/ 
11-Circuit 
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[2,0,-1,1] 

 
(3,3,5T22) 

(0,1,0), (0,0,1), (1,1,0), (1,-1,0) 
v1  = (0,1,0) 
v4  = (0,0,1)  
v5  = (-1,-1,0) 
v8  = (-1,1,0) 

H  = (0,1,0) 2neigh/-3/1/ 
/1/-6/5/-3/1/7/-8/-3/ 
8-Circuit 
 
 

[-4,-3,-1,-2] 

(65b_BD_-41-3-2 ) 

(1,0,-1), (-1,1,1), (-1,-1,-1), (0,-1,1) 
v1  = (1,0,-1) 
v4  = (-1,1,1)  
v5  = (1,1,1) 
v8  = (0,1,-1) 

H  = (0,0,-1) 9neigh 
/8/-7/-1/2/-7/-6/-4/2/-7/ 
/-1/2/-7/-1/2/-7/-1/2/-7/-1/2/-7/-6/5/ 
/8/-7/-6/-4/3/8/-7/-6/-4/2/-7/-6/-4/2/ 
/-7/  29-Circuit 
 
 
 

[-4,-3,2,1]  

 

(1,0,-1), (-1,1,1), (0,1,-1), (1,1,1) 
v1  = (1,0,-1) 
v4  = (-1,1,1)  
v5  = (0,-1,1) 
v8  = (-1,-1,-1) 

H  = (0,0,-1) 7neigh/-5/-4/2/-7/-1/2/-7/ 
/-5/-4/2/-7/-1/2/-7/-1/3/-5/-4/2/-7/-1/ 
/2/-7/-1/2/-7/-6/-4/2/-8/ 
23-Circuit 
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[-4,3,-1,-2] 

 
(65b_BD_-413-2 ) 

(1,0,-1), (1,-1,-1), (-1,-1,-1), (0,-1,1) 
v1  = (1,0,-1) 
v4  = (1,-1,-1)  
v5  = (1,1,1) 
v8  = (0,1,-1) 

H  = (0,0,-1) 5neigh/8/-7/-1/4/6/ 
/-1/3/8/-7/-1/4/6/-1/4/6/-1/4/5/8/-7/ 
15-Circuit 
 
 
 
 

[-4,3,2,1]  

 
(65c_BD_-1321 ) 

(1,0,-1), (1,-1,-1), (0,1,-1), (1,1,1) 
v1  = (1,0,-1) 
v4  = (1,-1,-1)  
v5  = (0,-1,1) 
v8  = (-1,-1,-1) 

H  = (0,0,-1) 5neigh/-5/6/-1/4/6/ 
/-5/6/-1/4/6/7/-8/-5/6/-1/4/6/-1/ 
/4/6/-1/3/ 17-Circuit 
 
 
 
 

[-1,-3,-4,-2] 

 
(65b_BD_-1-2-3-2 ) 

(-1,-1,-1), (-1,1,1), (1,0,-1), (0,-1,1) 
v1  = (-1,-1,-1) 
v4  = (-1,1,1)  
v5  = (-1,0,1) 
v8  = (0,1,-1) 

H  = (0,0,-1) 11neigh 
/8/-7/-6/-4/2/-7/-6/5/-3/2/-7/ 
/-1/2/-7/-6/-4/2/-7/-6/-4/2/-7/-6/-4/2/ 
/-7/-6/5/8/-7/-6/5/8/-7/-6/5/-3/2/-7/ 
/-6/5/-3/2/-7/ 33-Circuit 
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[-1,-3,-1,-2] 

 
(65b_BD_-11-3-2 ) 

(0,-1,1), (1,1,0), (-1,0,1), (-1,-1,-1) 
v1  = (0,-1,1) 
v4  = (1,1,0)  
v5  = (1,0,-1) 
v8  = (1,1,1) 

H  = (0,0,1) 6neigh/8/-7/-6/-4/2/-7/ 
/-1/2/-7/-6/5/8/-7/-6/-4/3/8/-7/-6/ 
/-4/2/-7/-6/-4/2/-7/ 
20-Circuit 
 
 
 

[-1,-3,-1,1]  

(65b_BD_-1-2-31 ) 

(-1,1,1), (1,0,0), (-1,0,-1), (1,1,0) 
v1  = (-1,1,1) 
v4  = (1,0,0)  
v5  = (1,0,1) 
v8  = (-1,-1,0) 

H  = (-1,0,0) 6neigh/-3/2/-7/-6/-4/2/-7/ 
/-1/2/-7/-6/-4/2/-7/-6/-4/2/-7/-6/-4/2/ 
/-8/-3/2/-7/-6/5/-3/2/-7/ 23-Circuit 
 
 
 

[-1,-3,2,1] 

 
(65a_BD_-1-212 ) 

(0,-1,1), (1,1,0), (1,1,1), (1,0,-1) 
v1  = (0,-1,1) 
v4  = (1,1,0)  
v5  = (-1,-1,-1) 
v8  = (-1,0,1) 

H  = (0,0,1) 4neigh /-5/-4/2/-7/ 
/-6/-4/3/-5/-4/2/-8/-5/-4/2/-7/ 
/-1/2/-7/  14-Circuit 
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[-1,-3,2,4]  

 
(65b_BD_-1-2-34 ) 

(-1,-1,-1), (-1,1,1), (0,1,-1), (-1,0,1) 
v1  = (-1,-1,-1) 
v4  = (-1,1,1)  
v5  = (0,-1,1) 
v8  = (1,0,-1) 

H  = (0,0,-1) 7neigh /-5/-4/2/-8/-3/2/-7/ 
/-1/2/-7/-6/-4/2/-8/-5/-4/2/-8/-5/-4/2/ 
/-8/-3/2/-8/-3/2/-7/ 21-Circuit 
 
 
 
 

[-1,3,-4,-2] 

 
(65b_BD_2101 ) 

(-1,-1,-1), (1,-1,-1), (1,0,-1), (0,-1,1) 
v1  = (-1,-1,-1) 
v4  = (1,-1,-1)  
v5  = (-1,0,1) 
v8  = (0,1,-1) 

H  = (0,0,-1) 5neigh /-3/4/5/8/-7/ 
/-3/4/5/8/-7/-6/5/-3/4/5/8/-7/-1/4/5/ 
15-Circuit 
 
 
 
 

[-1,3,2,-2] 

 
(65b_BD_-143-2 ) 

(0,1,1), (0,1,-1), (1,0,1), (1,1,-1) 
v1  = (0,1,1) 
v4  = (0,1,-1)  
v5  = (-1,0,-1) 
v8  = (-1,-1,1) 

H  = (0,0,1) 9neigh 
/8/-2/4/6/7/-2/3/-5/6/ 
/-1/4/6/7/-2/3/-5/6/7/-2/3/-5/6/7/-2/ 
/3/8/-2/3/8/-2/4/6/7/-2/4/6/ 
27-Circuit 
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[-1,3,2,4] 

 
(65b_BD_-1-234 ) 

(-1,-1,-1), (1,-1,-1), (0,1,-1), (-1,0,1) 
v1  = (-1,-1,-1) 
v4  = (1,-1,-1)  
v5  = (0,-1,1) 
v8  = (1,0,-1) 

H  = (0,0,-1) 7neigh /-5/6/7/-8/-3/4/6/ 
/-1/4/6/7/-8/-5/6/7/-8/-5/6/7/-8/-3/4/ 
/6/7/-8/-3/4/6/ 21-Circuit 
 
 
 
 

[2,-3,-4,1] 

 

(0,1,-1), (-1,1,1), (1,0,-1), (1,1,1) 
v1  = (0,1,-1) 
v4  = (-1,1,1)  
v5  = (-1,0,1) 
v8  = (-1,-1,-1) 

H  = (0,0,-1) 11neigh  
/-3/1/-6/-4/2/-7/-6/5/-3/2/-7/ 
/-3/1/-6/-4/2/-7/-6/5/-3/2/-7/-6/5/-3/ 
/1/-6/-4/2/-7/-6/5/-3/2/-7/-6/5/-3/2/ 
/-7/-6/-4/2/-8/ 33-Circuit 
 
 

[2,-3,-1,1] 

 
(65a_BD_-4-21-1 ) 

(1,1,1), (1,1,0), (0,-1,1), (1,0,-1) 
v1  = (1,1,1) 
v4  = (1,1,0)  
v5  = (0,1,-1) 
v8  = (-1,0,1) 

H  = (0,0,1) 6neigh/-3/1/-6/-4/2/-7/ 
/-6/5/-3/1/-6/-4/1/-6/-4/2/-7/-6/ 
/-4/2/-8/-3/2/-7/ 18-Circuit 
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[2,-3,-1,4] 

 

(0,1,-1), (-1,1,1), (-1,-1,-1), (-1,0,1) 
v1  = (0,1,-1) 
v4  = (-1,1,1)  
v5  = (1,1,1) 
v8  = (1,0,-1) 

H  = (0,0,-1) 9neigh 
/-3/1/-6/-4/2/-8/-3/2/-7/ 
/-3/1/-6/-4/2/-8/-3/2/-7/-6/5/-3/1/-6/ 
/-4/2/-8/-3/2/-7/-6/-4/2/-8/-3/2/-8/ 
27-Circuit 
 
 

[2,3,-4,1] 

 
(65c_BD_2-3-11 ) 

(0,1,-1), (1,-1,-1), (1,0,-1), (1,1,1) 
v1  = (0,1,-1) 
v4  = (1,-1,-1)  
v5  = (-1,0,1) 
v8  = (-1,-1,-1) 

H  = (0,0,-1) 5neigh /-3/4/5/-3/1/ 
/-3/4/5/-3/1/-6/5/-3/4/5/-3/1/7/-8/-3/ 
/4/5/ 17-Circuit 
 
 
 

[2,3,-1,4] 

 

(0,1,-1), (1,-1,-1), (-1,-1,-1), (-1,0,1) 
v1  = (0,1,-1) 
v4  = (1,-1,-1)  
v5  = (1,1,1) 
v8  = (1,0,-1) 

H  = (0,0,-1) 7neigh /-3/4/6/7/-8/-3/1/ 
/-3/4/6/7/-8/-3/1/7/-8/-3/4/6/7/-8/-3/ 
/1/7/-8/-3/4/5/ 
21-Circuit 
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[2,3,2,1] 

 
(65b_BD_2131 ) 

(1,0,1), (0,1,-1), (-1,-1,1), (0,-1,-1) 
v1  = (1,0,1) 
v4  = (0,1,-1)  
v5  = (1,1,-1) 
v8  = (0,1,1) 

H  = (0,0,1) 9neigh/-5/6/7/-2/4/6/7/ 
/-2/1/ 
/1/7/-8/-5/6/7/-2/3/-5/6/7/-2/4/6/7/ 
/-2/4/6/7/-2/4/6/7/-2/1/7/-2/ 
27-Circuit 
 
 
 

COLLISION AC G.EQ.: 45𝐻 = 3𝑣 + 3𝑣 + 12𝑣 + 12𝑣 + 9𝑣 + 6𝑣 + 9𝑣 + 21𝑣  
   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟔 = 𝒗𝟕 = 𝟎𝟎𝟎. 

45𝐻 = 12𝑣 + 3𝑣 + 6𝑣 + 9𝑣  
15𝐻 = 4𝑣 + 𝑣 + 2𝑣 + 3𝑣  

𝐻 = 0 

[-3,-2,1,4] 

 
(65c_AB) 

(NEW COLLISION) 

(1,1,-1), (1,-1,0), (1,1,1), (1,0,-1) 
v1  = (1,1,-1) 
v4  = (1,-1,0)  
v5  = (-1,-1,-1) 
v8  = (-1,0,1) 

 H=(0,0,0) 1neigh/2/ 
/4/5/8/-2/4/6/7/-2/1/7/-2/1/7/-2/1/ 
/7/-2/3/8/-2/3/8/-2/3/8/-2/ 
26-Circuit 

COLLISION AD G.EQ.: 45𝐻 = −3𝑣 + 12𝑣 + 3𝑣 − 12𝑣 + 6𝑣 + 9𝑣 + 21𝑣 + 9𝑣  
   𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟔 = 𝒗𝟕 = 𝟎𝟎𝟎. 

45𝐻 = 3𝑣 − 3𝑣 + 9𝑣 + 21𝑣  
15𝐻 = 𝑣 − 𝑣 + 3𝑣 + 7𝑣  

𝐻 = 0 
THEN 7𝑣 = −𝑣 + 𝑣 − 3𝑣  IMPLIES 𝑣 = 0 AND −𝑣 = −𝑣 + 3𝑣  

  IMPOSSIBLE FOR A 3-PERIODIC NET. 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AD. 
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COLLISION AE G.EQ.: 45𝐻 = −12𝑣 − 12𝑣 − 3𝑣 − 3𝑣 + 9𝑣 + 21𝑣 + 9𝑣 + 6𝑣  
   𝑨𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟔 = 𝒗𝟕 = 𝟎𝟎𝟎. 

45𝐻 = −3𝑣 − 12𝑣 + 21𝑣 + 9𝑣  
15𝐻 = −𝑣 − 4𝑣 + 7𝑣 + 3𝑣  

𝐻 =? 
 

𝑎𝑣 + 𝑏𝑣 − 𝑐𝑣 − 𝑑𝑣 = 15𝐻+𝑣 + 4𝑣 − 7𝑣 − 3𝑣  
 

(𝑎+3)𝑣 + (𝑏 + 7)𝑣 + (−𝑐 − 4)𝑣 + (−𝑑 − 1)𝑣 = 15𝐻 
 

THE COEFFICIENTS 𝑎 = −3, 𝑏 = −7, 𝑐 = −4 AND 𝑑 = −1 MODULO 15 CANNOT GENERATE AN 
ADMISSIBLE (𝑎, 𝑏, 𝑐, 𝑑) SOLUTION. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS AE. 
COLLISION BE G.EQ.: 45𝐻 = 3𝑣 − 6𝑣 − 3𝑣 − 9𝑣 + 12𝑣 − 24𝑣 + 9𝑣 − 12𝑣  
   𝑩𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟔 = 𝒗𝟕 = 𝟎𝟎𝟎. 

45𝐻 = 9𝑣 − 24𝑣 + 12𝑣 + 3𝑣   
15𝐻 = 3𝑣 − 8𝑣 + 4𝑣 + 𝑣  

𝐻 =? 
 

 
𝑎𝑣 + 𝑏𝑣 − 𝑐𝑣 − 𝑑𝑣 = 15𝐻 − 3𝑣 + 8𝑣 − 4𝑣 − 𝑣   

 
(𝑎+1)𝑣 + (𝑏 + 4)𝑣 + (−𝑐 − 8)𝑣 + (−𝑑 + 3)𝑣 = 15𝐻 

 
THE COEFFICIENTS 𝑎 = −1, 𝑏 = −4, 𝑐 = −8 AND 𝑑 = 3 MODULO 15 CANNOT GENERATE AN 

ADMISSIBLE (𝑎, 𝑏, 𝑐, 𝑑) SOLUTION. 
 
 
 
 
 
 
 
 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BE. 
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COLLISION CD G.EQ.: 45𝐻 = 12𝑣 − 24𝑣 − 12𝑣 + 9𝑣 + 3𝑣 − 6𝑣 − 9𝑣 − 3𝑣  
   𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟔 = 𝒗𝟕 = 𝟎𝟎𝟎. 

45𝐻 = −9𝑣 − 6𝑣 + 3𝑣 + 12𝑣  
15𝐻 = −3𝑣 − 2𝑣 + 𝑣 + 4𝑣    

𝐻 = 0 

[-4,-1,-2,-3] 
 

 
(NEW COLLISION) 

(-1,0,1), (-1,-1,-1), (1,-1,0), (1,1,-1) 
v1  = (-1,0,1) 
v4  = (-1,-1,-1)  
v5  = (-1,1,0) 
v8  = (-1,-1,1) 

 H=(0,0,0) 1neigh/-7/ 
/1/7/-8/-5/6/7/-8/-5/6/7/-8/-3/1/7/ 
/-2/4/6/7/-2/1/7/-2/1/7/-2/ 
25-Circuit 

COLLISION CE. G.EQ.: 45𝐻 = −15𝑣 − 15𝑣 − 15𝑣 + 15𝑣 − 15𝑣 − 15𝑣  
   𝑪𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟔 = 𝒗𝟕 = 𝟎𝟎𝟎. 

45𝐻 = 15𝑣 − 15𝑣 − 15𝑣  
3𝐻 = 𝑣 − 𝑣 − 𝑣  

𝐻 =? 
 

 

 
CE: POSSIBLE 

3𝐻 = 𝑣 − 𝑣 − 𝑣 / 𝐻 =? 
 

𝑎𝑣 + 𝑏𝑣 − 𝑐𝑣 − 𝑑𝑣 = 3𝐻 − 𝑣 + 𝑣 + 𝑣  
 

𝑎𝑣 + (𝑏 + 1)𝑣 + (−𝑐 − 1)𝑣 + (−𝑑 − 1)𝑣 = 3𝐻 
 
 
 

[0,-1,-1,-1] 

(65a_BD_-1-2-2-1 ) 

(0,0,1), (1,0,0), (0,1,0), (-1,-1,0) 
v1  = (0,0,1) 
v4  = (1,0,0)  
v5  = (0,-1,0) 
v8  = (1,1,0) 

H  = (0,0,0) 2neigh/-7/-6/ 
/-7/-6/5/8/-7/-6/-4/2/ 
8-Circuit 
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[0,-1,-1,2] 

 
(65b_BD_-413-2 ) 

(0,0,1), (1,1,0), (-1,1,0), (0,1,0) 
v1  = (0,0,1) 
v4  = (1,1,0)  
v5  = (1,-1,0) 
v8  = (0,-1,0) 

H  = (0,1,0) 5neigh/-8/-3/2/-7/-6/ 
/-8/-3/2/-7/-6/-4/2/-8/-3/2/-7/-6/5/ 
/-3/2/ 15-Circuit 

[0,-1,2,-1] 

 
(65a_BD_-1-21-1 ) 

(0,0,1), (1,1,0), (0,1,0), (-1,1,0) 
v1  = (0,0,1) 
v4  = (1,1,0)  
v5  = (0,-1,0) 
v8  = (1,-1,0) 

H  = (0,1,0) 3neigh/-2/3/-5/ 
/-2/3/-5/6/7/-2/3/-5/-4/3/8/ 11-Circuit 

[0,2,-1,-1] 

 
(3,3,5T22 ) 

(0,0,1), (0,1,0), (1,1,0), (-1,1,0) 
v1  = (0,0,1) 
v4  = (0,1,0)  
v5  = (-1,-1,0) 
v8  = (1,-1,0) 

H  = (0,1,0) 2neigh/-2/4/ 
/-2/4/5/8/-2/4/6/7/ 8-Circuit 

[-3,-4,-1,2] 

 

(-1,1,1), (1,0,-1), (-1,-1,-1), (0,1,-1) 
v1  = (-1,1,1) 
v4  = (1,0,-1)  
v5  = (1,1,1) 
v8  = (0,-1,1) 

H  = (0,0,-1) 12neigh 
/-8/-3/2/-7/-1/2/-7/-6/-4/2/-7/-6/ 
/-8/-3/2/-7/-1/2/-7/-6/-4/2/-7/-6/-4/ 
/2/-8/-3/2/-7/-1/2/-7/-6/-4/2/-7/-6/ 
/-4/2/-7/-1/2/-7/-6/5/-3/2/ 36-Circuit  
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[-3,-4,2,-1] 

(65c_BD_-43-1-2 ) 

(-1,1,1), (1,0,-1), (0,1,-1), (-1,-1,-1) 
v1  = (-1,1,1) 
v4  = (1,0,-1)  
v5  = (0,-1,1) 
v8  = (1,1,1) 

H  = (0,0,-1) 8neigh 
/-7/-6/-4/2/-7/-1/3/-5/ 
/-7/-6/-4/2/-7/-1/3/-5/-4/2/-7/-6/-4/ 
/2/-7/-1/3/-5/-4/2/-7/-1/3/8/ 
24-Circuit 
 
 

[-3,-1,-4,2] 

(-1,1,1), (-1,-1,-1), (1,0,-1), (0,1,-1) 
v1  = (-1,1,1) 
v4  = (-1,-1,-1)  
v5  = (-1,0,1) 
v8  = (0,-1,1) 

H  = (0,0,-1) 13neigh 
/-8/-3/2/-7/-1/2/-7/-6/5/-3/2/-7/-6/ 
/-8/-3/2/-7/-1/2/-7/-6/5/-3/2/-7/-6/ 
/-4/2/-8/-3/2/-7/-1/2/-7/-6/5/-3/2/-7/ 
/-6/5/-3/2/-7/-1/2/-7/-6/5/-3/2/ 
39-Circuit 
 
 

[-3,-1,-1,-1] 

(65c_BD_-1321 ) 

(1,0,0), (-1,1,1), (-1,0,-1), (-1,-1,0) 
v1  = (1,0,0) 
v4  = (-1,1,1)  
v5  = (1,0,1) 
v8  = (1,1,0) 

H  = (-1,0,0) 5neigh/-7/-1/2/-7/-6/ 
/-7/-1/2/-7/-6/-4/2/-7/-1/2/-7/-6/5/ 
/8/-7/-1/2/ 17-Circuit 
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[-3,-1,-1,2] 

 
(65c_BD_-132-2 ) 

(1,1,0), (0,-1,1), (-1,0,1), (1,1,1) 
v1  = (1,1,0) 
v4  = (0,-1,1)  
v5  = (1,0,-1) 
v8  = (-1,-1,-1) 

H  = (0,0,1) 8neigh 
/-8/-3/2/-7/-1/2/-7/-6/ 
/-8/-3/2/-7/-1/2/-7/-6/-4/2/-8/-3/2/ 
/-7/-1/2/-7/-6/5/-3/2/-7/-1/2/ 
24-Circuit 
 
 

[-3,-1,2,-4] 

 
(65b_BD_-1-2-34 ) 

(-1,1,1), (-1,-1,-1), (0,1,-1), (1,0,-1) 
v1  = (-1,1,1) 
v4  = (-1,-1,-1)  
v5  = (0,-1,1) 
v8  = (-1,0,1) 

H  = (0,0,-1) 7neigh/-7/-1/3/8/-2/3/-5/ 
/-7/-1/3/8/-2/3/-5/-4/3/8/-7/-1/3/8/ 
/-2/3/-5/6/-1/3/8/ 21-Circuit 
 
 
 

[-3,-1,2,-1] 

 
(65a_BD_-1-212 ) 

(1,1,0), (0,-1,1), (1,1,1), (-1,0,1) 
v1  = (1,1,0) 
v4  = (0,-1,1)  
v5  = (-1,-1,-1) 
v8  = (1,0,-1) 

H  = (0,0,1) 4neigh/-7/-1/3/-5/ 
/-7/-1/3/-5/-4/2/-7/-1/3/-5/6/-1/3/8/ 
14-Circuit 
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[-3,2,-4,-1] 

 
(65b_BD_24-31 ) 

(-1,1,1), (0,1,-1), (1,0,-1), (-1,-1,-1) 
v1  = (-1,1,1) 
v4  = (0,1,-1)  
v5  = (-1,0,1) 
v8  = (1,1,1) 

H  = (0,0,-1) 8neig 
/-7/-6/5/-3/2/-7/-1/4/ 
/-7/-6/5/-3/2/-7/-1/4/5/8/-7/-6/5/-3/ 
/2/-7/-1/4/5/-3/2/-7/-1/2/  
24-Circuit 
 
 

[-3,2,-1,-4] 

 
(65a_BD_-4-21-1 ) 

(-1,1,1), (0,1,-1), (-1,-1,-1), (1,0,-1) 
v1  = (-1,1,1) 
v4  = (0,1,-1)  
v5  = (1,1,1) 
v8  = (-1,0,1) 

H  = (0,0,-1) 6neigh/-2/3/8/-7/-1/4/ 
/-2/3/8/-7/-1/4/5/8/-2/3/8/-7/-1/4/6/ 
/-1/3/8/ 18-Circuit 
 
 
 

[-3,2,-1,2] 

 
(65a_BD_-11-22 ) 

(0,-1,1), (1,0,1), (0,1,1), (-1,-1,1) 
v1  = (0,-1,1) 
v4  = (1,0,1) 
v5  = (0,-1,-1) 
v8  = (1,1,-1) 

H  = (0,0,1) 6neigh/-7/-1/2/-8/-3/4/ 
/-7/-1/2/-8/-3/4/6/-1/2/-7/-1/2/-8/-3/ 
/4/5/-3/2/ 18-Circuit 
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[3,-1,-4,2] 

 
(65b_BD_-143-2 ) 

(1,-1,-1), (-1,-1,-1), (1,0,-1), (0,1,-1) 
v1  = (1,-1,-1) 
v4  = (-1,-1,-1)  
v5  = (-1,0,1) 
v8  = (0,-1,1) 

H  = (0,0,-1) 9neigh 
/-8/-3/1/-6/5/-3/2/-7/-6/ 
/-8/-3/1/-6/5/-3/2/-7/-6/-4/2/-8/-3/ 
/1/-6/5/-3/2/-7/-6/5/-3/1/-6/5/-3/2/ 
27-Circuit 
 
 

[3,-1,2,-4] 

 

(1,-1,-1), (-1,-1,-1), (0,1,-1), (1,0,-1) 
v1  = (1,-1,-1) 
v4  = (-1,-1,-1)  
v5  = (0,-1,1) 
v8  = (-1,0,1) 

H  = (0,0,-1) 9neigh 
/-2/3/8/-2/1/7/-2/3/-5/ 
/-2/3/8/-2/1/7/-2/3/-5/6/7/-2/3/8/-2/ 
/1/7/-2/3/-5/-4/3/8/-2/1/7/-2/3/8/ 
29-Circuit     
 
 

[3,-1,2,-1] 

 
(65a_BD_-41-2-1 ) 

(-1,-1,0), (0,-1,1), (1,1,1), (-1,0,1) 
v1  = (-1,-1,0) 
v4  = (0,-1,1) 
v5  = (-1,-1,-1) 
v8  = (1,0,-1) 

H  = (0,0,1) 6neigh/-2/1/7/-2/3/-5/ 
/-2/1/7/-2/3/-5/6/7/-2/1/7/-2/3/-5/ 
/-4/3/8/-2/1/7/ 20-Circuit 
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[3,-1,2,2] 

 
(65b_BD_2101 ) 

(0,1,-1), (0,1,1), (1,0,1) , (-1,-1,1) 
v1  = (0,1,-1) 
v4  = (0,1,1) 
v5  = (-1,0,-1) 
v8  = (1,1,-1) 

H  = (0,0,1) 5neigh/-2/1/7/-8/-5/ 
/-2/1/7/-8/-5/6/7/-2/1/7/-8/-5/-4/ 
/1/7/ 15-Circuit 
 
 
 

[3,2,-1,-4] 

(65c_BD_2-3-14) 
(NEW COLLISION) 

(1,-1,-1), (0,1,-1), (-1,-1,-1), (1,0,-1) 
v1  = (1,-1,-1) 
v4  = (0,1,-1)  
v5  = (1,1,1) 
v8  = (-1,0,1) 

H  = (0,0,-1) 8neigh/-2/1/7/-2/3/8/-2/4/ 
/-2/1/7/-2/3/8/-2/4/5/8/-2/1/7/-2/3/ 
/8/-2/4/6/7/-2/1/7/-2/3/8/ 
26-Circuit 
 
 
 

[3,2,-1,-1] 

 
(65c_BD_2-3-11 ) 

(-1,-1,0), (1,1,1), (0,-1,1), (-1,0,1) 
v1  = (-1,-1,0) 
v4  = (1,1,1) 
v5  = (0,1,-1) 
v8  = (1,0,-1) 

H  = (0,0,1) 5neigh/-2/1/7/-2/4/ 
/-2/1/7/-2/4/5/8/-2/1/7/-2/4/6/7/-2/ 
/1/7/ 
17-Circuit 
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[3,2,2,-1] 

 
(65c_BD_2-3-41 ) 

(0,1,-1), (1,0,1), (-1,-1,1), (0,1,1) 
v1  = (0,1,-1) 
v4  = (1,0,1) 
v5  = (1,1,-1) 
v8  = (0,-1,-1) 

H  = (0,0,1) 10neigh/-2/3/-5/6/7/ 
/-2/1/7/-2/4/ 
/-2/3/-5/6/7/-2/1/7/-2/4/6/7/-2/3/-5/ 
/6/7/-2/1/7/-2/4/6/7/-2/1/7/-2/3/8/ 
30-Circuit 
 
 
 

COLLISION DE G.EQ.: 45𝐻 = −12𝑣 + 9𝑣 − 3𝑣 − 24𝑣 + 12𝑣 − 9𝑣 − 6𝑣 + 3𝑣  
   𝑫𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟔 = 𝒗𝟕 = 𝟎𝟎𝟎. 

45𝐻 = −12𝑣 + 12𝑣 − 6𝑣 − 9𝑣  
15𝐻 = −4𝑣 + 4𝑣 − 2𝑣 − 3𝑣  

𝐻 = 0 
THEN 2(2𝑣 − 2𝑣 + 𝑣 ) = −3𝑣   IMPLIES 𝑣 = 0 AND 2𝑣 − 2𝑣 = −𝑣  

IMPOSSIBLE FOR A 3-PERIODIC NET. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS DE. 
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CASE 65e. 

 
COL. AB(AD) G.EQ.: 45𝐻 = 3𝑣 − 3𝑣 − 12𝑣 + 12𝑣 + 21𝑣 + 9𝑣 + 6𝑣 + 9𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟓 = 𝒗𝟕 = 𝟎𝟎𝟎. 

45𝐻 = −12𝑣 − 3𝑣 + 21𝑣 + 6𝑣  
15𝐻 = −4𝑣 − 𝑣 + 7𝑣 + 2𝑣  

𝐻 = 0 
THEN −4𝑣 − 𝑣 + 7𝑣 + 2𝑣 = 0 IMPLIES 7𝑣 = 4𝑣 + 𝑣 − 2𝑣  AND IN EACH COORDINATE: 

𝑣 = 1 →  𝑣 = 1 , 𝑣 = 1 AND 𝑣 = −1.   
𝑣 = 0 →  𝑣 = 0 , 𝑣 = 0 AND 𝑣 = 0.   

𝑣 = −1 →  𝑣 = −1 , 𝑣 = −1 AND 𝑣 = 1.   
THEN 𝑣 = 𝑣 = 𝑣 = −𝑣  , IMPOSSIBLE FOR A 3-PERIODIC NET. 

 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AB(AD). 
COL.BC(DE) G.EQ.: 45𝐻 = 9𝑣 + 6𝑣 + 24𝑣 − 9𝑣 − 12𝑣 − 3𝑣 + 3𝑣 + 12𝑣  
   𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟓 = 𝒗𝟕 = 𝟎𝟎𝟎. 

45𝐻 = 24𝑣 + 6𝑣 − 12𝑣 + 3𝑣  
15𝐻 = 8𝑣 + 2𝑣 − 4𝑣 + 𝑣  

𝐻 =? 
AND IN EACH COORDINATE: 

𝐻 = 1 →  𝑣 = 1 , 𝑣 = 1 , 𝑣 = −1 AND 𝑣 = 1.   
𝐻 = 0 →  𝑣 = 0 , 𝑣 = 0  , 𝑣 = 0 AND 𝑣 = 0.   

𝐻 = −1 →  𝑣 = −1 , 𝑣 = −1 , 𝑣 = 1 AND 𝑣 = −1.   
THEN 𝑣 = 𝑣 = −𝑣 = 𝑣  , IMPOSSIBLE FOR A 3-PERIODIC NET. 

 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BC(DE). 
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COLLISION BD  G.EQ.: 45𝐻 = −15𝑣 + 15𝑣 + 15𝑣 − 15𝑣 − 15𝑣 + 15𝑣  
   𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟓 = 𝒗𝟕 = 𝟎𝟎𝟎. 

45𝐻 = 15𝑣 + 15𝑣 − 15𝑣 + 15𝑣  
3𝐻 = 𝑣 + 𝑣 − 𝑣 + 𝑣  

𝐻 =? 
 
 

 

 
BD: POSSIBLE 

3𝐻 = 𝑣 + 𝑣 − 𝑣 + 𝑣  / 𝐻 =? 
 

𝑎𝑣 + 𝑏𝑣 + 𝑐𝑣 − 𝑑𝑣 = 3𝐻 − 𝑣 − 𝑣 + 𝑣 − 𝑣  
 
 

(𝑎+1)𝑣 + (𝑏 − 1)𝑣 + (𝑐 + 1)𝑣 + (−𝑑 + 1)𝑣 = 3𝐻 
 
 
 

[-4,-2,-1,1] 

 

(-1,0,0), (1,-1,0), (1,1,1), (-1,-1,1) 
v1  = (-1,0,0) 
v3  = (1,-1,0) 
v6  = (1,1,1) 
v8  = (1,1,-1) 

H  = (0,1,0) 6neigh/-3/2/-7/-1/2/-7/ 
/-3/2/-7/-1/2/-7/-6/5/-3/2/-7/-1/2/ 
/-7/-1/2/-7/-1/2/-8/ 20-Circuit 
 
 

[-4,1,-1,-2] 

 
(65c_BD_-1321 ) 

(-1,0,0), (-1,-1,1), (1,1,1), (1,-1,0) 
v1  = (-1,0,0) 
v3  = (-1,-1,1) 
v6  = (1,1,1) 
v8  = (-1,1,0) 

H  = (0,1,0) 5neigh/8/-7/-1/2/-7/ 
/8/-7/-1/2/-7/-1/3/8/-7/-1/2/-7/-1/ 
/2/-7/-6/5/ 
17-Circuit 
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[-4,1,2,1] 

 
(65b_BD_-413-2 ) 

(-1,0,0), (-1,-1,1), (-1,1,0), (-1,-1,-1) 
v1  = (-1,0,0) 
v3  = (-1,-1,1) 
v6  = (-1,1,0) 
v8  = (1,1,1) 

H  = (0,1,0) 5neigh/-5/6/-1/2/-7/ 
/-5/6/-1/2/-7/-1/3/-5/6/-1/2/-7/-1/ 
/2/-8/ 15-Circuit 
 
 
 

[-1,-2,-4,1] 

 
(65b_BD_-1-2-31 ) 

(1,1,-1), (1,-1,0), (-1,0,0), (-1,-1,-1) 
v1  = (1,1,-1) 
v3  = (1,-1,0) 
v6  = (-1,0,0) 
v8  = (1,1,1) 

H  = (0,1,0) 7neigh/-3/2/-7/-6/-4/ 
/2/-7/ 
/-1/2/-7/-6/-4/2/-7/-6/-4/2/-7/-6/ 
/-4/2/-8/-3/2/-7/-6/5/-3/2/-7/ 
23-Circuit 
 
 
 

[-1,-2,-1,-2] 

 
(65b_BD_2101 ) 

(-1,-1,1), (0,1,0), (1,-1,1), (0,0,-1) 
v1  = (-1,-1,1) 
v3  = (0,1,0) 
v6  = (1,-1,1) 
v8  = (0,0,1) 

H  = (0,-1,1) 5neigh/-3/4/5/8/-7/ 
/-3/4/5/8/-7/-6/5/-3/4/5/8/-7/-1/ 
/4/5/ 15-Circuit 
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[-1,-2,-1,1] 

 
(65a_BD_-1-21-1 ) 

(1,1,1), (0,-1,0), (0,1,-1), (1,0,0) 
v1  = (1,1,1) 
v3  = (0,-1,0) 
v6  = (0,1,-1) 
v8  = (-1,0,0) 

H  = (0,1,0) 3neigh/-3/2/-7/ 
/-6/5/-3/2/-8/-3/2/-7/-1/2/-7/ 
11-Circuit 
 
 
 

[-1,-2,-1,4] 

 
(65b_BD_-1-2-34 ) 

(1,1,1), (1,-1,0), (1,1,-1), (1,0,0) 
v1  = (1,1,1) 
v3  = (1,-1,0) 
v6  = (1,1,-1) 
v8  = (-1,0,0) 

H  = (0,1,0) 7neigh/-3/2/-8/-5/-4/ 
/2/-7/ 
/-1/2/-7/-6/-4/2/-8/-5/-4/2/-8/-5/ 
/-4/2/-8/-3/2/-8/-3/2/-7/  
21-Circuit 
 
 
 

[-1,1,-4,-2] 

 
(65b_BD_-11-3-2 ) 

(1,1,1), (-1,-1,1), (-1,0,0), (1,-1,0) 
v1  = (1,1,1) 
v3  = (-1,-1,1) 
v6  = (-1,0,0) 
v8  = (-1,1,0) 

H  = (0,1,0) 6neigh/8/-7/-6/-4/2/-7/ 
/-1/2/-7/-6/5/8/-7/-6/-4/3/8/-7/-6/ 
/-4/2/-7/-6/-4/2/-7/ 
20-Circuit 
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[-1,1,-1,-2] 

 
(65a_BD_-1-2-2-1 ) 

(1,1,1), (1,0,0), (0,1,-1), (0,-1,0) 
v1  = (1,1,1) 
v3  = (1,0,0) 
v6  = (0,1,-1) 
v8  = (0,1,0) 

H  = (0,1,0) 2neigh/8/-7/ 
/-6/5/8/-7/-1/3/8/-7/ 8-Circuit 

[-1,1,-1,1] 

 
(65a_BD_-1-212 ) 

(-1,0,-1), (1,1,0), (1,0,0), (-1,-1,-1) 
v1  = (-1,0,-1) 
v3  = (1,1,0) 
v6  = (1,0,0) 
v8  = (1,1,1) 

H  = (0,0,0) 4neigh/-5/-4/2/-7/ 
/-6/-4/3/-5/-4/2/-8/-5/-4/2/-7/ 
/-1/2/-7/  14-Circuit 

[2,-2,-1,1] 

 
(3,3,5T22) 

(0,0,1), (0,1,0), (-1,-1,1), (-1,1,-1) 
v1  = (0,0,1) 
v3  = (0,1,0) 
v6  = (-1,-1,1) 
v8  = (1,-1,1) 

H  = (0,-1,1) 2neigh/-3/1/ 
/1/-6/5/-3/1/7/-8/-3/ 8-Circuit 

COL. AC(AE) G.EQ.: 45𝐻 = 3𝑣 + 3𝑣 + 12𝑣 + 12𝑣 + 9𝑣 + 6𝑣 + 9𝑣 + 21𝑣  
   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟓 = 𝒗𝟕 = 𝟎𝟎𝟎. 

45𝐻 = 12𝑣 + 3𝑣 + 9𝑣 + 9𝑣  
15𝐻 = 4𝑣 + 𝑣 + 3𝑣 + 3𝑣  

𝐻 = 0 
THEN 3(𝑣 + 𝑣 ) = −4𝑣 − 𝑣  AND IN EACH COORDINATE: 

𝑣 + 𝑣 = 2 → IMPOSSIBLE.   
𝑣 + 𝑣 = 1 →  𝑣 = −1 AND 𝑣 = 1.   
𝑣 + 𝑣 = 0 →  𝑣 = 0 AND 𝑣 = 0.   

𝑣 + 𝑣 = −1 →  𝑣 = 1 AND 𝑣 = −1.   
𝑣 + 𝑣 = −2 → IMPOSSIBLE.   

THEN 𝑣 + 𝑣 = −𝑣 = 𝑣  , IMPOSSIBLE FOR A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AC(AE). 
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COL. BE(CD) G.EQ.: 45𝐻 = 3𝑣 − 6𝑣 − 3𝑣 − 9𝑣 + 12𝑣 − 24𝑣 + 9𝑣 − 12𝑣  
   𝑩𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟓 = 𝒗𝟕 = 𝟎𝟎𝟎. 

45𝐻 = 9𝑣 − 9𝑣 − 12𝑣 + 3𝑣  
15𝐻 = 3𝑣 − 3𝑣 − 4𝑣 + 𝑣  

𝐻 = 0 
3(𝑣 − 𝑣 ) = −4𝑣 + 𝑣  AND IN EACH COORDINATE: 

𝑣 − 𝑣 = 2 → IMPOSSIBLE.   
𝑣 − 𝑣 = 1 →  𝑣 = −1 AND 𝑣 = −1.   

𝑣 − 𝑣 = 0 →  𝑣 = 0 AND 𝑣 = 0.   
𝑣 − 𝑣 = −1 →  𝑣 = 1 AND 𝑣 = 1.   

𝑣 − 𝑣 = −2 → IMPOSSIBLE.   
THEN 𝑣 − 𝑣 = −𝑣 = −𝑣  , IMPOSSIBLE FOR A 3-PERIODIC NET. 

 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BE(CD). 
COLLISION CE G.EQ.: 45𝐻 = −15𝑣 − 15𝑣 − 15𝑣 + 15𝑣 − 15𝑣 − 15𝑣  
   𝑪𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟓 = 𝒗𝟕 = 𝟎𝟎𝟎. 

45𝐻 = −15𝑣 − 15𝑣  
3𝐻 = −𝑣 − 𝑣  

𝐻 = 0 
 

[0,0,1,-1] 

 
(3,3,5T22) 

(1,0,0), (0,1,0), (0,0,1), (0,0,1) 
v1  = (1,0,0) 
v3  = (0,1,0) 
v6  = (0,0,1) 
v8  = (0,0,-1) 

 H=(0,0,0) 2neigh/-2/4/ 
/-8/-5/-4/2/-7/-6/-4/2/ 
8-Circuit 
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CASE 65f. 

 
COLLISION AB G.EQ.: 45𝐻 = 3𝑣 − 3𝑣 − 12𝑣 + 12𝑣 + 21𝑣 + 9𝑣 + 6𝑣 + 9𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟖 = 𝟎𝟎𝟎. 

45𝐻 = 3𝑣 − 3𝑣 + 9𝑣 + 9𝑣  
15𝐻 = 𝑣 − 𝑣 + 3𝑣 + 3𝑣  

𝐻 = 0 
THEN 𝑣 − 𝑣 = 3(𝑣 + 𝑣 ) AND THUS 𝑣 = 𝑣  AND 𝑣 = −𝑣  , 

  THE NET WOULD NOT BE 3-PERIODIC, IMPOSSIBLE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AB. 
COL. BC(BE)  G.EQ.: 45𝐻 = 9𝑣 + 6𝑣 + 24𝑣 − 9𝑣 − 12𝑣 − 3𝑣 + 3𝑣 + 12𝑣  
   𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟖 = 𝟎𝟎𝟎. 

45𝐻 = 9𝑣 + 6𝑣 − 3𝑣 + 12𝑣  
15𝐻 = 3𝑣 + 2𝑣 − 𝑣 + 4𝑣  

𝐻 = 0 
 

[-4,-1,-2,-3] 

 
(65d_CD) 

(NEW COLLISION) 

(1,1,0), (1,-1,1), (-1,0,1), (-1,-1,-1) 
v2  = (1,1,0) 
v4  = (-1,1,-1) 
v6  = (-1,0,1) 
v7  = (-1,-1,-1) 
 H=(0,0,0) 1neigh /8/ 
/6/7/-8/-5/6/7/-8/-5/-4/2/-8/-3/1/7/ 
/-8/-3/2/-8/-3/2/-8/-3/2/-8/-5/ 
25-Circuit 
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COLLISION BD G.EQ.: 45𝐻 = −15𝑣 + 15𝑣 + 15𝑣 − 15𝑣 − 15𝑣 + 15𝑣  
   𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟖 = 𝟎𝟎𝟎. 

45𝐻 = −15𝑣 + 15𝑣  
3𝐻 = −𝑣 + 𝑣  

𝐻 = 0 

[0,0,-1,1] 
 
 

(3,3,5T22) 

(1,0,0), (0,-1,0), (0,0,1), (0,0,1) 
v2  = (1,0,0) 
v4  = (0,1,0) 
v6  = (0,0,1) 
v7  = (0,0,1) 
 H=(0,0,0) 2neigh /-3/1/ 
/-7/-1/3/-5/6/-1/3/8/ 
8-Circuit 
 
 
 
 
 

COL. AC(AE) G.EQ.: 45𝐻 = 3𝑣 + 3𝑣 + 12𝑣 + 12𝑣 + 9𝑣 + 6𝑣 + 9𝑣 + 21𝑣  
   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟖 = 𝟎𝟎𝟎. 

45𝐻 = 3𝑣 + 12𝑣 + 6𝑣 + 21𝑣  
15𝐻 = 𝑣 + 4𝑣 + 2𝑣 + 7𝑣  

𝐻 = 0 
THEN −7𝑣 = 2𝑣 + 4𝑣 + 𝑣  IMPLIES, IN EACH COORDINATE: 

𝑣 = 1 →  𝑣 = −1 , 𝑣 = −1 AND 𝑣 = −1.   
𝑣 = 0 →  𝑣 = 0 , 𝑣 = 0 AND 𝑣 = 0.   

𝑣 = −1 →  𝑣 = 1 , 𝑣 = 1 AND 𝑣 = 1.   
AND THUS −𝑣 = 𝑣 = 𝑣 = 𝑣  ,   THE NET WOULD NOT BE 3-PERIODIC, IMPOSSIBLE. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS AC(AE). 
COLLISION AD G.EQ.: 45𝐻 = −3𝑣 + 12𝑣 + 3𝑣 − 12𝑣 + 6𝑣 + 9𝑣 + 21𝑣 + 9𝑣  
   𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟖 = 𝟎𝟎𝟎. 

45𝐻 = 12𝑣 − 12𝑣 + 9𝑣 + 9𝑣  
15𝐻 = 4𝑣 − 4𝑣 + 3𝑣 + 3𝑣  

𝐻 = 0 
THEN 4(𝑣 − 𝑣 ) = 3(𝑣 + 𝑣 ) IMPLIES 𝑣 = 𝑣  AND 𝑣 = −𝑣  

  THE NET WOULD NOT BE 3-PERIODIC, IMPOSSIBLE. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AD. 
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COL.CD(DE) G.EQ.: 45𝐻 = 12𝑣 − 24𝑣 − 12𝑣 + 9𝑣 + 3𝑣 − 6𝑣 − 9𝑣 − 3𝑣  
   𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟖 = 𝟎𝟎𝟎. 

45𝐻 = −24𝑣 − 12𝑣 + 9𝑣 + 3𝑣  
15𝐻 = −8𝑣 − 4𝑣 + 3𝑣 + 𝑣  

𝐻 =? 
 

𝑎𝑣 − 𝑏𝑣 + 𝑐𝑣 + 𝑑𝑣 = 15𝐻+8𝑣 + 4𝑣 − 3𝑣 − 𝑣  
 

(𝑎−4)𝑣 + (−𝑏 + 1)𝑣 + (𝑐 + 3)𝑣 + (𝑑 − 8)𝑣 = 15𝐻 
 

THE COEFFICIENTS 𝑎 = 4, 𝑏 = 1, 𝑐 = −3 AND 𝑑 = 8 MODULO 15 CANNOT GENERATE AN 
ADMISSIBLE (𝑎, 𝑏, 𝑐, 𝑑) SOLUTION. 

IMPOSSIBLE, THERE ARE NO COLLISIONS CD(DE). 

COLLISION CE G.EQ.: 45𝐻 = −15𝑣 − 15𝑣 − 15𝑣 + 15𝑣 − 15𝑣 − 15𝑣  
   𝑪𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟖 = 𝟎𝟎𝟎. 

45𝐻 = −15𝑣 − 15𝑣 −15𝑣 + 15𝑣  
3𝐻 = −𝑣 − 𝑣 −𝑣 + 𝑣  

𝐻 =? 
 

 

 
CE: POSSIBLE 

3𝐻 = −𝑣 − 𝑣 −𝑣 + 𝑣  / 𝐻 =? 
 

𝑎𝑣 − 𝑏𝑣 + 𝑐𝑣 + 𝑑𝑣 = 3𝐻+𝑣 + 𝑣 +𝑣 − 𝑣  
 

(𝑎−1)𝑣 + (−𝑏 + 1)𝑣 + (𝑐 − 1)𝑣 + (𝑑 − 1)𝑣 = 3𝐻 
 
 
 

[-2,-2,1,1] 

 
(3,3,5T22) 

(0,0,-1), (0,1,0), (-1,1,-1), (1,1,-1) 
v2  = (0,0,-1) 
v4  = (0,-1,0) 
v6  = (-1,1,-1) 
v7  = (1,1,-1) 
H  = (0,-1,1) 2neigh /-2/4/ 
/-2/4/5/8/-2/4/6/7/ 8-Circuit 
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[-2,1,-2,1] 

 
(65a_BD_-1-21-1 ) 

(0,0,-1), (-1,1,-1), (0,1,0), (1,1,-1) 
v2  = (0,0,-1) 
v4  = (1,-1,1) 
v6  = (0,1,0) 
v7  = (1,1,-1) 
H  = (0,-1,1) 3neigh /-2/1/-6/ 
/-2/1/-6/5/8/-2/1/-6/-4/1/7/ 11-Circuit 

[-2,1,1,-2] 

 
(65b_BD_-1-2-34 ) 

(0,0,-1), (-1,1,-1), (1,1,-1), (0,1,0) 
v2  = (0,0,-1) 
v4  = (1,-1,1) 
v6  = (1,1,-1) 
v7  = (0,1,0) 
H  = (0,-1,1) 7neigh /-7/-1/3/8/-2/3/-5/ 
/-7/-1/3/8/-2/3/-5/-4/3/8/-7/-1/3/8/-2/ 
/3/-5/6/-1/3/8/ 21-Circuit 

[-2,1,1,4] 

 
(65b_BD_2101 ) 

(1,-1,0), (-1,-1,-1), (-1,-1,1), (1,0,0) 
v2  = (1,-1,0) 
v4  = (1,1,1) 
v6  = (-1,-1,1) 
v7  = (1,0,0) 
H  = (0,1,0) 5neigh /-2/1/7/-8/-5/ 
/-2/1/7/-8/-5/6/7/-2/1/7/-8/-5/-4/1/7/ 
15-Circuit 

[-2,1,4,1] 

 
(65b_BD_-1-2-31 ) 

(1,-1,0), (-1,-1,-1), (1,0,0), (-1,-1,1) 
v2  = (1,-1,0) 
v4  = (1,1,1) 
v6  = (1,0,0) 
v7  = (-1,-1,1) 
H  = (0,1,0) 7neigh /-2/3/-5/6/-1/3/-5/ 
/-2/3/-5/6/-1/3/-5/6/7/-2/3/-5/6/-1/3/ 
/-5/-4/3/-5/6/-1/3/8/ 23-Circuit 
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[-2,4,1,1] 

 
(65e_BD_-4-2-11 ) 

(1,-1,0), (1,0,0), (-1,-1,-1), (-1,-1,1) 
v2  = (1,-1,0) 
v4  = (-1,0,0) 
v6  = (-1,-1,-1) 
v7  = (-1,-1,1) 
H  = (0,1,0) 6neigh /-2/3/-5/-4/3/-5/ 
/-2/3/-5/-4/3/-5/6/7/-2/3/-5/-4/3/-5/ 
/-4/3/-5/-4/3/8/ 20-Circuit 
 
 
 

[1,1,-2,-2] 

 
(65a_BD_-1-2-2-1 ) 

(-1,1,-1), (1,1,-1), (0,0,-1), (0,1,0) 
v2  = (-1,1,-1) 
v4  = (-1,-1,1) 
v6  = (0,0,-1) 
v7  = (0,1,0) 
H  = (0,-1,1) 2neigh /-7/-6/ 
/-7/-6/-4/2/-7/-6/5/8/ 8-Circuit 
 
 
 

[1,1,-2,1] 

 
(65a_BD_-1-212 ) 

(-1,-1,-1), (0,-1,1), (0,-1,0), (1,0,0) 
v2  = (-1,-1,-1) 
v4  = (0,1,-1) 
v6  = (0,-1,0) 
v7  = (1,0,0) 
H  = (0,1,0) 4neigh /-8/-3/1/-6/ 
/-8/-3/1/-6/-4/2/-8/-3/1/-6/5/-3/1/7/ 
14-Circuit 
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[1,1,-2,4] 

 

(-1,-1,-1), (-1,-1,1), (1,-1,0), (1,0,0) 
v2  = (-1,-1,-1) 
v4  = (1,1,-1) 
v6  = (1,-1,0) 
v7  = (1,0,0) 
H  = (0,1,0) 8neigh  
/-8/-3/1/7/-8/-3/1/-6/ 
/-8/-3/1/7/-8/-3/1/-6/-4/2/-8/-3/1/7/ 
/-8/ -3/1/-6/5/-3/1/7/-8/-3/1/7/ 
26-Circuit    
 

[1,4,-2,1] 

 
(65b_BD_-413-2 ) 

(-1,-1,-1), (1,0,0), (1,-1,0), (-1,-1,1) 
v2  = (-1,-1,-1) 
v4  = (-1,0,0) 
v6  = (1,-1,0) 
v7  = (-1,-1,1) 
H  = (0,1,0) 5neigh /-8/-5/-4/1/-6/ 
/-8/-5/-4/1/-6/-4/2/-8/-5/-4/1/-6/-4/ 
/1/7/ 15-Circuit 

[1,4,1,-2] 

 
(65d_BD_-4-321 ) 

(-1,-1,-1), (1,0,0), (-1,-1,1), (1,-1,0) 
v2  = (-1,-1,-1) 
v4  = (-1,0,0) 
v6  = (-1,-1,1) 
v7  = (1,-1,0) 
H  = (0,1,0) 7neigh /-7/-1/3/-5/-4/3/-5/ 
/-7/-1/3/-5/-4/3/-5/-4/2/-7/-1/3/-5/-4/ 
/3/-5/6/-1/3/-5/-4/3/8/ 
23-Circuit    
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CASE 65g. 

 
COLLISION AB G.EQ.: 45𝐻 = 3𝑣 − 3𝑣 − 12𝑣 + 12𝑣 + 21𝑣 + 9𝑣 + 6𝑣 + 9𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟒 = 𝒗𝟕 = 𝟎𝟎𝟎. 

45𝐻 = −12𝑣 + 12𝑣 − 3𝑣 + 6𝑣  
15𝐻 = −4𝑣 + 4𝑣 − 𝑣 + 2𝑣  

𝐻 = 0 
THEN 4(−𝑣 + 𝑣 ) = 𝑣 − 2𝑣  IMPLIES 𝑣 = 𝑣  AND 𝑣 = 2𝑣  , 

  THE NET WOULD NOT BE 3-PERIODIC, IMPOSSIBLE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AB. 
COLLISION BC  G.EQ.: 45𝐻 = 9𝑣 + 6𝑣 + 24𝑣 − 9𝑣 − 12𝑣 − 3𝑣 + 3𝑣 + 12𝑣  
   𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟒 = 𝒗𝟕 = 𝟎𝟎𝟎. 

45𝐻 = 24𝑣 − 9𝑣 + 6𝑣 + 3𝑣  
15𝐻 = 8𝑣 − 3𝑣 + 2𝑣 + 𝑣  

𝐻 = 0 
THEN 8𝑣 = 3𝑣 − 2𝑣 − 𝑣  AND THUS 𝑣 = 0 AND  3𝑣 = 2𝑣 + 𝑣   , THE NET WOULD  

NOT BE 3-PERIODIC, IMPOSSIBLE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS BC. 

COLLISION BD G.EQ.: 45𝐻 = −15𝑣 + 15𝑣 + 15𝑣 − 15𝑣 − 15𝑣 + 15𝑣  
   𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟒 = 𝒗𝟕 = 𝟎𝟎𝟎. 

45𝐻 = 15𝑣 − 15𝑣 + 15𝑣 + 15𝑣  
3𝐻 = 𝑣 − 𝑣 + 𝑣 + 𝑣  

𝐻 =? 

 

 
BD: POSSIBLE 

3𝐻 = 𝑣 − 𝑣 + 𝑣 + 𝑣   / 𝐻 =? 
 

𝑎𝑣 − 𝑏𝑣 + 𝑐𝑣 − 𝑑𝑣 = 3𝐻 − 𝑣 + 𝑣 − 𝑣 − 𝑣   
 

(𝑎+1)𝑣 + (−𝑏 − 1)𝑣 + (𝑐 + 1)𝑣 + (−𝑑 + 1)𝑣 = 3𝐻 
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[-4,-1,-1,-2] 

 
(65c_BD_-1321 ) 

(-1,0,0), (1,1,1), (1,1,-1), (1,-1,0) 
v1  = (-1,0,0) 
v5  = (-1,-1,-1) 
v6  = (1,1,-1) 
v8  = (-1,1,0) 
H  = (0,1,0) 5neigh /8/-7/-1/2/-7/ 
/8/-7/-1/2/-7/-6/5/8/-7/-1/2/-7/-1/2/ 
/-7/-1/3/ 17-Circuit  
 
 
 

[-4,-1,2,1] 

 
(65a_BD_-11-22 ) 

(-1,0,0), (1,1,1), (-1,1,0), (-1,-1,1) 
v1  = (-1,0,0) 
v5  = (-1,-1,-1) 
v6  = (-1,1,0) 
v8  = (1,1,-1) 
H  = (0,1,0) 6neigh /-3/4/6/-1/2/-7/ 
/-3/4/6/-1/2/-7/-1/4/5/-3/4/6/-1/2/-7/ 
/-1/2/-8/  18-Circuit 
 
 
 

[-4,2,-1,1] 

 
(65d_BD_-4-321 ) 

(-1,0,0), (-1,1,0), (1,1,1), (-1,-1,1) 
v1  = (-1,0,0) 
v5  = (1,-1,0) 
v6  = (1,1,1) 
v8  = (1,1,-1) 
H  = (0,1,0) 7neigh  
/-5/-4/2/-7/-1/2/-7/ 
/-5/-4/2/-7/-1/2/-7/-1/3/-5/-4/2/-7/-1/ 
/2/-7/-1/2/-7/-6/-4/2/-8/ 23-Circuit 
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[-1,-4,-1,-2] 

 
(65b_BD_2101 ) 

(1,1,1), (-1,0,0), (1,1,-1), (1,-1,0) 
v1  = (1,1,1) 
v5  = (1,0,0) 
v6  = (1,1,-1) 
v8  = (-1,1,0) 
H  = (0,1,0) 5neigh /-3/4/5/8/-7/ 
/-3/4/5/8/-7/-6/5/-3/4/5/8/-7/-1/4/5/ 
15-Circuit 
 
 
 
 

[-1,-4,2,1] 

 
(65a_BD_-4112 ) 

(1,1,1), (-1,0,0), (-1,1,0), (-1,-1,1) 
v1  = (1,1,1) 
v5  = (1,0,0) 
v6  = (-1,1,0) 
v8  = (1,1,-1) 
H  = (0,1,0) 6neigh /-3/4/5/-3/4/6/ 
/-3/4/5/-3/4/6/7/-8/-3/4/5/-3/4/6/-1/ 
/4/5/-3/4/5/ 20-Circuit  
 
 
 
 

[-1,-1,-4,-2] 

 
(65b_BD_-11-3-2 ) 

(1,1,1), (1,1,-1), (-1,0,0), (1,-1,0) 
v1  = (1,1,1) 
v5  = (-1,-1,1) 
v6  = (-1,0,0) 
v8  = (-1,1,0) 
H  = (0,1,0) 6neigh /8/-7/-6/-4/2/-7/ 
/-1/2/-7/-6/5/8/-7/-6/-4/3/8/-7/-6/-4/ 
/2/-7/-6/-4/2/-7/ 20-Circuit 
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[-1,-1,-1,-2] 

 
(65a_BD_-1-2-2-1 ) 

(1,1,1), (-1,0,0), (0,1,-1), (0,-1,0) 
v1  = (1,1,1) 
v5  = (1,0,0) 
v6  = (0,1,-1) 
v8  = (0,1,0) 
H  = (0,1,0) 2neigh /8/-7/ 
/-6/5/8/-7/-1/3/8/-7/ 8-Circuit 

[-1,-1,-1,1] 

 
(65a_BD_-1-21-1 ) 

(-1,0,-1), (-1,-1,0), (1,0,0), (-1,-1,-1) 
v1  = (-1,0,-1) 
v5  = (1,1,0) 
v6  = (1,0,0) 
v8  = (1,1,1) 
H  = (0,0,0) 3neigh /-3/2/-7/ 
/-6/5/-3/2/-8/-3/2/-7/-1/2/-7/ 
11-Circuit 

[-1,-1,2,-2] 

 
(65a_BD_-1-212 ) 

(-1,-1,1), (1,-1,1), (0,-1,0), (0,0,-1) 
v1  = (-1,-1,1) 
v5  = (-1,1,-1) 
v6  = (0,-1,0) 
v8  = (0,0,1) 
H  = (0,-1,1) 4neigh /8/-2/4/6/ 
/8/-2/4/6/-1/3/8/-2/4/6/7/-2/4/5/ 
 14-Circuit 

[-1,-1,2,4] 

 
(65a_BD_-41-2-1 ) 

(1,1,1), (1,1,-1), (-1,1,0), (1,0,0) 
v1  = (1,1,1) 
v5  = (-1,-1,1) 
v6  = (-1,1,0) 
v8  = (-1,0,0) 
H  = (0,1,0) 6neigh /-3/2/-8/-3/4/6/ 
/-3/2/-8/-3/4/6/7/-8/-3/2/-8/-3/4/6/-1/ 
/2/-8/-3/4/5/ 20-Circuit 
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[-1,2,-4,1] 

 
(65f_CE_11-24 ) 

(1,1,1), (-1,1,0), (-1,0,0), (-1,-1,1) 
v1  = (1,1,1) 
v5  = (1,-1,0) 
v6  = (-1,0,0) 
v8  = (1,1,-1) 
H  = (0,1,0)8neigh/-5/-4/2/-7/-6/-4/2/-7/ 
/-5/-4/2/-7/-6/-4/2/-7/-1/3/-5/-4/2/-7/ 
/-6/-4/2/-7/-6/-4/2/-7/-6/-4/2/-8/ 
26-Circuit 
 
 
 

[-1,2,-1,-2] 

 
(65b_BD_-413-2 ) 

(-1,-1,1), (0,-1,0), (1,-1,1), (0,0,-1) 
v1  = (-1,-1,1) 
v5  = (0,1,0) 
v6  = (1,-1,1) 
v8  = (0,0,1) 
H  = (0,-1,1) 5neigh /-5/-4/3/8/-7/ 
/-5/-4/3/8/-7/-1/3/-5/-4/3/8/-7/-6/ 
/-4/3/ 15-Circuit 
 
 
 

[-1,2,-1,4] 

 
(65b_BD_-1-2-34 ) 

(1,1,1), (-1,1,0), (1,1,-1), (1,0,0) 
v1  = (1,1,1) 
v5  = (1,-1,0) 
v6  = (1,1,-1) 
v8  = (-1,0,0) 
H  = (0,1,0) 7neigh 
/-5/-4/2/-8/-3/2/-7/ 
/-5/-4/2/-8/-3/2/-7/-1/2/-8/-5/-4/2/-8/ 
/-3/2/-7/-6/-4/2/-8/ 
21-Circuit 
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[2,-4,-1,1] 

 
(65c_BD_2-3-11 ) 

(-1,1,0), (-1,0,0), (1,1,-1), (-1,-1,-1) 
v1  = (-1,1,0) 
v5  = (1,0,0) 
v6  = (1,1,-1) 
v8  = (1,1,1) 
H  = (0,1,0) 5neigh /-3/4/5/-3/1/ 
/-3/4/5/-3/1/-6/5/-3/4/5/-3/1/7/-8/-3/ 
/4/5/ 17-Circuit 
 
 
 

[2,-1,-4,1] 

(65a_BD_-4-21-1 ) 

(-1,1,0), (1,1,-1), (-1,0,0), (-1,-1,-1) 
v1  = (-1,1,0) 
v5  = (-1,-1,1) 
v6  = (-1,0,0) 
v8  = (1,1,1) 
H  = (0,1,0) 6neigh /-3/1/-6/-4/2/-7/ 
/-3/1/-6/-4/2/-7/-6/5/-3/1/-6/-4/2/-7/ 
/-6/-4/2/-8/ 18-Circuit 
 
 
 

[2,-1,-1,1] 

 
(3,3,5T22) 

(0,1,0), (1,1,1), (-1,0,0), (0,-1,1) 
v1  = (0,1,0) 
v5  = (-1,-1,-1) 
v6  = (-1,0,0) 
v8  = (0,1,-1) 
H  = (0,1,0) 2neigh /-3/1/ 
/-3/1/-6/5/-3/1/7/-8/ 8-Circuit 
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COLLISION AC G.EQ.: 45𝐻 = 3𝑣 + 3𝑣 + 12𝑣 + 12𝑣 + 9𝑣 + 6𝑣 + 9𝑣 + 21𝑣  
   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟒 = 𝒗𝟕 = 𝟎𝟎𝟎. 

45𝐻 = 12𝑣 + 3𝑣 + 3𝑣 + 9𝑣  
15𝐻 = 4𝑣 + 𝑣 + 𝑣 + 3𝑣  

𝐻 = 0 
THEN −4𝑣 = 𝑣 + 𝑣 + 3𝑣  AND THEN, IN EACH COORDINATE: 

𝑣 = 1 →  𝑣 = −1 , 𝑣 = 0  AND 𝑣 = −1.   
𝑣 = 1 →  𝑣 = 0 , 𝑣 = −1  AND 𝑣 = −1.   
𝑣 = 0 →  𝑣 = 𝑘 , 𝑣 = −𝑘  AND 𝑣 = 0.   
𝑣 = −1 →  𝑣 = 0 , 𝑣 = 1  AND 𝑣 = 1.   
𝑣 = −1 →  𝑣 = 1 , 𝑣 = 0  AND 𝑣 = 1.   

THEN 𝑣 = −𝑣 = 𝑣 + 𝑣  AND THE NET WOULD NOT BE 3-PERIODIC, IMPOSSIBLE. 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AC. 

COLLISION AD G.EQ.: 45𝐻 = −3𝑣 + 12𝑣 + 3𝑣 − 12𝑣 + 6𝑣 + 9𝑣 + 21𝑣 + 9𝑣  
   𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟒 = 𝒗𝟕 = 𝟎𝟎𝟎. 

45𝐻 = 3𝑣 − 3𝑣 + 12𝑣 + 21𝑣  
15𝐻 = 𝑣 − 𝑣 + 4𝑣 + 7𝑣  

𝐻 = 0 
THEN 7𝑣 = −𝑣 + 𝑣 − 4𝑣  IMPLIES 𝑣 = 0 AND 𝑣 = 𝑣 − 4𝑣  

  THE NET WOULD NOT BE 3-PERIODIC, IMPOSSIBLE. 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AD. 
COLLISION AE G.EQ.: 45𝐻 = −12𝑣 − 12𝑣 − 3𝑣 − 3𝑣 + 9𝑣 + 21𝑣 + 9𝑣 + 6𝑣  
   𝑨𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟒 = 𝒗𝟕 = 𝟎𝟎𝟎. 

45𝐻 = −3𝑣 − 12𝑣 − 12𝑣 + 9𝑣  
15𝐻 = −𝑣 − 4𝑣 − 4𝑣 + 3𝑣  

𝐻 = 0 
THEN 4(𝑣 + 𝑣 ) = −𝑣 + 3𝑣  AND THUS, IN EACH COORDINATE: 

𝑣 + 𝑣 = 2 → IMPOSSIBLE.   
𝑣 + 𝑣 = 1 →  𝑣 = −1 AND 𝑣 = 1.   
𝑣 + 𝑣 = 0 →  𝑣 = 0 AND 𝑣 = 0.   

𝑣 + 𝑣 = −1 →  𝑣 = 1 AND 𝑣 = −1.   
𝑣 + 𝑣 = −2 → IMPOSSIBLE.   

THEN 𝑣 + 𝑣 = −𝑣 = 𝑣  AND  THE NET WOULD NOT BE 3-PERIODIC, IMPOSSIBLE. 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AE. 
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COLLISION BE G.EQ.: 45𝐻 = 3𝑣 − 6𝑣 − 3𝑣 − 9𝑣 + 12𝑣 − 24𝑣 + 9𝑣 − 12𝑣  
   𝑩𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟒 = 𝒗𝟕 = 𝟎𝟎𝟎. 

45𝐻 = 9𝑣 − 24𝑣 − 9𝑣 + 3𝑣  
15𝐻 = 3𝑣 − 8𝑣 − 3𝑣 + 𝑣  

𝐻 =? 
 
 

𝑎𝑣 − 𝑏𝑣 + 𝑐𝑣 − 𝑑𝑣 = 15𝐻 − 3𝑣 + 8𝑣 + 3𝑣 − 𝑣   
 

(𝑎+1)𝑣 + (−𝑏 − 8)𝑣 + (𝑐 − 3)𝑣 + (−𝑑 + 3)𝑣 = 15𝐻 
 

THE COEFFICIENTS 𝑎 = −1, 𝑏 = −8, 𝑐 = 3 AND 𝑑 = 3 MODULO 15 CANNOT GENERATE AN 
ADMISSIBLE (𝑎, 𝑏, 𝑐, 𝑑) SOLUTION. 

IMPOSSIBLE, THERE ARE NO COLLISIONS BE. 
COLLISION CD G.EQ.: 45𝐻 = 12𝑣 − 24𝑣 − 12𝑣 + 9𝑣 + 3𝑣 − 6𝑣 − 9𝑣 − 3𝑣  
   𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟒 = 𝒗𝟕 = 𝟎𝟎𝟎. 

45𝐻 = −9𝑣 − 6𝑣 + 9𝑣 + 12𝑣  
15𝐻 = −3𝑣 − 2𝑣 + 3𝑣 + 4𝑣  

𝐻 = 0 
THEN 4𝑣 = 3𝑣 + 2𝑣 − 3𝑣  AND THUS, IN EACH COORDINATE: 

𝑣 = 1 →  𝑣 = 1 , 𝑣 = −1  AND 𝑣 = −1.   
𝑣 = 0 →  𝑣 = 𝑘 , 𝑣 = 0  AND 𝑣 = 𝑘.   

𝑣 = −1 →  𝑣 = −1 , 𝑣 = 1  AND 𝑣 = 1.   
THEN 𝑣 − 𝑣 = 2𝑣 = −2𝑣  AND THE NET WOULD NOT BE 3-PERIODIC, IMPOSSIBLE. 

 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS CD. 
COLLISION CE G.EQ.: 45𝐻 = −15𝑣 − 15𝑣 − 15𝑣 + 15𝑣 − 15𝑣 − 15𝑣  
   𝑪𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟒 = 𝒗𝟕 = 𝟎𝟎𝟎. 

45𝐻 = −15𝑣 −15𝑣 − 15𝑣  
3𝐻 = −𝑣 −𝑣 − 𝑣  

𝐻 =? 

 

 
CE: POSSIBLE 

3𝐻 = −𝑣 −𝑣 − 𝑣   / 𝐻 =? 
 

𝑎𝑣 − 𝑏𝑣 + 𝑐𝑣 − 𝑑𝑣 = 3𝐻+𝑣 +𝑣 + 𝑣   
 

𝑎𝑣 + (−𝑏 − 1)𝑣 + (𝑐 − 1)𝑣 + (−𝑑 − 1)𝑣 = 3𝐻 
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[0,-1,-2,-1] 

 
(65a_BD_-1-2-2-1 ) 

(0,0,1), (1,1,0), (0,-1,0), (-1,1,0) 
v1  = (0,0,1) 
v5  = (-1,-1,0) 
v6  = (0,-1,0) 
v8  = (1,-1,0) 
H  = (0,1,0) 2neigh /-7/-6/ 
/-7/-6/-4/2/-7/-6/5/8/ 8-Circuit 
 
 
 
 
 

[0,-1,1,-1] 

 
(3,3,5T22) 

(0,0,1), (1,0,0), (0,1,0), (-1,1,0) 
v1  = (0,0,1) 
v5  = (-1,0,0) 
v6  = (0,1,0) 
v8  = (1,-1,0) 
H  = (0,0,0) 2neigh /-2/4/ 
/-2/4/6/7/-2/4/5/8/ 8-Circuit 
 
 
 
 
 

[0,-1,1,2] 

 
(65a_BD_-1-21-1 ) 

(0,0,1), (1,1,0), (1,-1,0), (0,1,0) 
v1  = (0,0,1) 
v5  = (-1,-1,0) 
v6  = (1,-1,0) 
v8  = (0,-1,0) 
H  = (0,1,0) 3neigh /-8/-3/4/ 
/-8/-3/4/6/7/-8/-3/4/5/-3/2/ 
11-Circuit 
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[-3,-4,-2,-1] 

 
(65b_BD_24-31 ) 

(-1,1,1), (1,0,-1), (0,-1,1), (-1,-1,-1) 
v1  = (-1,1,1) 
v5  = (-1,0,1) 
v6  = (0,-1,1) 
v8  = (1,1,1) 
H  = (0,0,-1) 8neigh /-7/-1/4/5/-3/2/-7/-6/ 
/-7/-1/4/5/-3/2/-7/-6/5/8/-7/-1/4/5/-3/2/ 
/-7/-6/5/-3/2/-7/-1/2/  24-Circuit 

[-3,-4,1,2] 

 

(-1,1,1), (1,0,-1), (1,1,1), (0,1,-1) 
v1  = (-1,1,1) 
v5  = (-1,0,1) 
v6  = (1,1,1) 
v8  = (0,-1,1) 
H  = (0,0,-1) 9neigh /-7/-1/2/-8/-3/4/5/-3/4/ 
/-7/-1/2/-8/-3/4/5/-3/4/6/-1/2/-7/-1/2/-8/ 
/-3/4/5/-3/4/5/-3/4/5/-3/2/ 27-Circuit 

[-3,-1,-2,-4] 

 
(65b_BD_-11-3-2 ) 

(-1,1,1), (-1,-1,-1), (0,-1,1), (1,0,-1)  
v1  = (-1,1,1) 
v5  = (1,1,1) 
v6  = (0,-1,1) 
v8  = (-1,0,1) 
H  = (0,0,-1) 6neigh /-7/-1/3/8/-7/-6/ 
/-7/-1/3/8/-7/-6/-4/2/-7/-1/3/8/-7/-6/5/8/ 
/-7/-1/3/8/ 20-Circuit 

[-3,-1,-2,-1] 

 
(65c_BD_-1321 ) 

(1,1,0), (0,-1,1), (-1,-1,-1), (-1,0,1)  
v1  = (1,1,0) 
v5  = (0,1,-1) 
v6  = (-1,-1,-1) 
v8  = (1,0,-1) 
H  = (0,0,1) 5neigh /-7/-1/2/-7/-6/ 
/-7/-1/2/-7/-6/-4/2/-7/-1/2/-7/-6/5/8/-7/ 
/-1/2/ 17-Circuit 
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[-3,-1,-2,2] 

(65c_BD_-132-2 ) 

(0,-1,1), (0,1,1), (1,1,-1), (1,0,1)  
v1  = (0,-1,1) 
v5  = (0,-1,-1) 
v6  = (1,1,-1) 
v8  = (-1,0,-1) 
H  = (0,0,1) 8neigh /-8/-3/2/-7/-1/2/-7/-6/ 
/-8/-3/2/-7/-1/2/-7/-6/-4/2/-8/-3/2/-7/-1/ 
/2/-7/-6/5/-3/2/-7/-1/2/ 24-Circuit 

[-3,-1,1,2] 

 
(65a_BD_-11-22 ) 

(1,1,0), (0,-1,1), (1,0,-1), (1,1,1)  
v1  = (1,1,0) 
v5  = (0,1,-1) 
v6  = (1,0,-1) 
v8  = (-1,-1,-1) 
H  = (0,0,1) 6neigh /-7/-1/2/-8/-3/4/ 
/-7/-1/2/-8/-3/4/5/-3/2/-7/-1/2/-8/-3/4/6/ 
/-1/2/ 18-Circuit 

[-3,-1,4,2] 

 
(65a_BD_-41-2-1 ) 

(-1,1,1), (-1,-1,-1), (-1,0,1), (0,1,-1)  
v1  = (-1,1,1) 
v5  = (1,1,1) 
v6  = (-1,0,1) 
v8  = (0,-1,1) 
H  = (0,0,-1) 6neigh /-8/-3/4/6/-1/4/ 
/-8/-3/4/6/-1/4/6/7/-8/-3/4/6/-1/4/5/-3/ 
/4/6/-1/2/ 20-Circuit 

[-3,2,-2,-1] 

 
(65c_BD_-43-1-2 ) 

(0,-1,1), (1,0,1), (1,1,-1), (0,1,1)  
v1  = (0,-1,1) 
v5  = (-1,0,-1) 
v6  = (1,1,-1) 
v8  = (0,-1,-1) 
H  = (0,0,1) 8neigh /-7/-1/3/-5/-4/2/-7/-6/ 
/-7/-1/3/-5/-4/2/-7/-6/-4/2/-7/-1/3/-5/-4/ 
/2/-7/-6/-4/3/8/-7/-1/2/ 24-Circuit 
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[-3,2,1,-4] 

 
(65b_BD_-1-2-34 ) 

(-1,1,1), (0,1,-1), (1,1,1), (1,0,-1)  
v1  = (-1,1,1) 
v5  = (0,-1,1) 
v6  = (1,1,1) 
v8  = (-1,0,1) 
H  = (0,0,-1) 7neigh /-2/3/8/-7/-1/3/-5/ 
/-2/3/8/-7/-1/3/-5/-4/3/8/-2/3/8/-7/-1/3/ 
/-5/6/-1/3/8/ 21-Circuit 

[-3,2,1,-1] 

 
(65a_BD_-1-212 ) 

(1,1,0), (1,1,1), (1,0,-1), (0,-1,1) 
v1  = (1,1,0) 
v5  = (-1,-1,-1) 
v6  = (1,0,-1) 
v8  = (0,1,-1) 
H  = (0,0,1) 4neigh /-7/-1/3/-5/ 
/-7/-1/3/-5/-4/2/-7/-1/3/-5/6/-1/3/8/ 
14-Circuit 

[-3,2,1,2] 

 
(65b_BD_-413-2 ) 

(0,-1,1), (1,0,1), (0,-1,-1), (-1,-1,1)  
v1  = (0,-1,1) 
v5  = (-1,0,-1) 
v6  = (0,-1,-1) 
v8  = (1,1,-1) 
H  = (0,0,1) 5neigh /-7/-1/2/-8/-5/ 
/-7/-1/2/-8/-5/-4/2/-7/-1/2/-8/-5/6/-1/2/ 
15-Circuit 

[-3,2,4,-1] 

 
(65a_BD_-4-21-1 ) 

(-1,1,1), (0,1,-1), (-1,0,1), (-1,-1,-1)  
v1  = (-1,1,1) 
v5  = (0,-1,1) 
v6  = (-1,0,1) 
v8  = (1,1,1) 
H  = (0,0,-1) 6neigh /-2/3/-5/6/-1/4/ 
/-2/3/-5/6/-1/4/6/7/-2/3/-5/6/-1/4/6/-1/ 
/3/8/ 18-Circuit 
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[3,-4,1,2] 

 
(65d_BD_2-3-14) 

(1,-1,-1), (1,0,-1), (1,1,1), (0,1,-1)  
v1  = (1,-1,-1) 
v5  = (-1,0,1) 
v6  = (1,1,1) 
v8  = (0,-1,1) 
H  = (0,0,-1) 9neigh /-8/-3/1/7/-2/4/5/-3/4/ 
/-8/-3/1/7/-2/4/5/-3/4/6/7/-8/-3/1/7/-2/ 
/4/5/-3/4/5/-3/4/5/-3/1/7/ 27-Circuit 
 
 
 

[3,-1,1,-1] 

 
(65c_BD_2-3-11 ) 

(-1,0,0), (-1,1,1), (1,1,0), (-1,0,-1)  
v1  = (-1,0,0) 
v5  = (1,-1,-1) 
v6  = (1,1,0) 
v8  = (1,0,1) 
H  = (-1,0,0) 5neigh /-2/1/7/-2/4/ 
/-2/1/7/-2/4/6/7/-2/1/7/-2/4/5/8/-2/1/7/ 
17-Circuit 
 
 
 
 

[3,-1,4,2] 

 

(1,-1,-1), (-1,-1,-1), (-1,0,1), (0,1,-1)  
v1  = (1,-1,-1) 
v5  = (1,1,1) 
v6  = (-1,0,1) 
v8  = (0,-1,1) 
H  = (0,0,-1) 10neigh  
/-8/-3/1/7/-2/4/6/7/-2/4/ 
/-8/-3/1/7/-2/4/6/7/-2/4/6/7/-8/-3/1/7/ 
/-2/4/6/7/-2/4/5/-3/1/7/-2/4/6/7/  
30-Circuit 
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[3,2,1,-4] 

 
(65d_CE_3-12-4 ) 

(1,-1,-1), (0,1,-1), (1,1,1), (1,0,-1)  
v1  = (1,-1,-1) 
v5  = (0,-1,1) 
v6  = (1,1,1) 
v8  = (-1,0,1) 
H  = (0,0,-1) 9neigh /-2/1/7/-2/3/8/-2/3/-5/ 
/-2/3/8/-2/1/7/-2/3/-5/6/7/-2/3/8/-2/ 
/1/7/-2/3/-5/-4/3/8/-2/1/7/-2/3/8/ 
29-Circuit 
 
 

[3,2,1,2] 

 
(65b_BD_2101 ) 

(0,1,-1), (1,0,1), (0,-1,-1), (-1,-1,1)  
v1  = (0,1,-1) 
v5  = (-1,0,-1) 
v6  = (0,-1,-1) 
v8  = (1,1,-1) 
H  = (0,0,1) 5neigh /-2/1/7/-8/-5/ 
/-2/1/7/-8/-5/6/7/-2/1/7/-8/-5/-4/1/7/ 
15-Circuit 
 
 

[3,2,4,-1] 

 
(65c_BD_2-3-41 ) 

(1,-1,-1), (0,1,-1), (-1,0,1), (-1,-1,-1) 
v1  = (1,-1,-1) 
v5  = (0,-1,1) 
v6  = (-1,0,1) 
v8  = (1,1,1) 
H  = (0,0,-1) 10neigh  
/-2/1/7/-2/4/6/7/-2/3/-5/ 
/-2/1/7/-2/4/6/7/-2/3/-5/6/7/-2/1/7/-2/4/ 
/6/7/-2/3/-5/6/7/-2/1/7/-2/3/8/ 
30-Circuit 
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COLLISION DE G.EQ.: 45𝐻 = −12𝑣 + 9𝑣 − 3𝑣 − 24𝑣 + 12𝑣 − 9𝑣 − 6𝑣 + 3𝑣  
   𝑫𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟒 = 𝒗𝟕 = 𝟎𝟎𝟎. 

45𝐻 = −12𝑣 − 9𝑣 − 24𝑣 − 6𝑣  
15𝐻 = −4𝑣 − 3𝑣 − 8𝑣 − 2𝑣  

𝐻 =? 
THEN15𝐻 = −4𝑣 − 3𝑣 − 8𝑣 − 2𝑣   AND THUS, IN EACH COORDINATE: 

𝐻 = 1 →  𝑣 = −1 , 𝑣 = −1, 𝑣 = 1  AND 𝑣 = 0.   
𝐻 = 0 →  𝑣 = 0 , 𝑣 = 0, 𝑣 = 0  AND 𝑣 = 0.   

𝐻 = −1 →  𝑣 = 1 , 𝑣 = 1, 𝑣 = −1  AND 𝑣 = 0.   
THEN 𝑣 = 𝑣 = −𝑣  AND THE NET WOULD NOT BE 3-PERIODIC, IMPOSSIBLE. 

 
 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS DE. 

CASE 65h. 

 
COLLISION AB G.EQ.: 45𝐻 = 3𝑣 − 3𝑣 − 12𝑣 + 12𝑣 + 21𝑣 + 9𝑣 + 6𝑣 + 9𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

45𝐻 = 9𝑣 + 9𝑣 − 3𝑣 + 6𝑣  
15𝐻 = 3𝑣 + 3𝑣 − 𝑣 + 2𝑣  

𝐻 = 0 
THEN 3(𝑣 + 𝑣 ) = 𝑣 − 2𝑣  AND THUS, IN EACH COORDINATE: 

𝑣 + 𝑣 = 2 →  IMPOSSIBLE.   
𝑣 + 𝑣 = 1 →   𝑣 = 1  AND 𝑣 = −1.   
𝑣 + 𝑣 = 0 →   𝑣 = 0  AND 𝑣 = 0.   

𝑣 + 𝑣 = −1 →   𝑣 = −1  AND 𝑣 = 1.   
𝑣 + 𝑣 = −2 →  IMPOSSIBLE.   

THEN 𝑣 + 𝑣 = 𝑣 = −𝑣  AND THE NET WOULD NOT BE 3-PERIODIC, IMPOSSIBLE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AB. 
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COLLISION BC  G.EQ.: 45𝐻 = 9𝑣 + 6𝑣 + 24𝑣 − 9𝑣 − 12𝑣 − 3𝑣 + 3𝑣 + 12𝑣  
   𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

45𝐻 = 12𝑣 − 3𝑣 + 6𝑣 + 3𝑣  
15𝐻 = 4𝑣 − 𝑣 + 2𝑣 + 𝑣  

𝐻 = 0 

[-1,-4,-1,-2] 

 
(65d_CD) 

(NEW COLLISION) 

(1,1,1), (0,-1,0), (-1,1,1), (0,1,-1)  
v1  = (1,1,1) 
v2  = (0,-1,0) 
v4  = (1,-1,-1) 
v6  = (0,1,-1) 
 H=(0,0,0) 1neigh /8/ 
/-4/2/-8/-3/2/-8/-3/2/-8/-3/2/-8/ 
/-5/6/7/-8/-5/6/7/-8/-3/1/7/-8/-5/ 
25-Circuit 

COLLISION BD G.EQ.: 45𝐻 = −15𝑣 + 15𝑣 + 15𝑣 − 15𝑣 − 15𝑣 + 15𝑣  
   𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

45𝐻 = 15𝑣 + 15𝑣  
3𝐻 = 𝑣 + 𝑣  

𝐻 = 0 

[-1,0,0,-1] 

 
(65a_BD_-1-2-2-1 ) 

(1,0,0), (0,1,0), (0,0,-1), (-1,0,0)  
v1  = (1,0,0) 
v2  = (0,1,0) 
v4  = (0,0,1) 
v6  = (-1,0,0) 
 H=(0,0,0) 2neigh /8/-7/ 
/1/7/-8/-5/6/7/-8/-3/ 
8-Circuit 

COLLISION AC G.EQ.: 45𝐻 = 3𝑣 + 3𝑣 + 12𝑣 + 12𝑣 + 9𝑣 + 6𝑣 + 9𝑣 + 21𝑣  
   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

45𝐻 = 21𝑣 + 6𝑣 + 3𝑣 + 9𝑣  
15𝐻 = 7𝑣 + 2𝑣 + 𝑣 + 3𝑣  

𝐻 = 0 
THEN −7𝑣 = 2𝑣 + 𝑣 + 3𝑣  AND THUS 2𝑣 + 𝑣 = −3𝑣  AND 𝑣 = 0. 

THE NET WOULD NOT BE 3-PERIODIC, IMPOSSIBLE. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AC. 
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COLLISION AD G.EQ.: 45𝐻 = −3𝑣 + 12𝑣 + 3𝑣 − 12𝑣 + 6𝑣 + 9𝑣 + 21𝑣 + 9𝑣  
   𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

45𝐻 = 9𝑣 + 9𝑣 + 12𝑣 + 21𝑣  
15𝐻 = 3𝑣 + 3𝑣 + 4𝑣 + 7𝑣  

𝐻 = 0 
THEN 7𝑣  = −3𝑣 − 3𝑣 − 4𝑣  AND THUS, IN EACH COORDINATE: 

𝑣 = 1 →  𝑣 = −1 , 𝑣 = 0  AND 𝑣 = −1.   
𝑣 = 1 →  𝑣 = 0 , 𝑣 = −1  AND 𝑣 = −1.   

𝑣 = 0 →  𝑣 = 0 , 𝑣 = 0  AND 𝑣 = 0.   
𝑣 = 0 →  𝑣 = 𝑘 , 𝑣 = −𝑘  AND 𝑣 = 0.   
𝑣 = −1 →  𝑣 = 1 , 𝑣 = 0  AND 𝑣 = 1.   
𝑣 = −1 →  𝑣 = 0 , 𝑣 = 1  AND 𝑣 = 1.   

THEN 𝑣 + 𝑣 = 𝑣 = −𝑣 .  THE NET WOULD NOT BE 3-PERIODIC, IMPOSSIBLE. 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AD. 
COLLISION AE G.EQ.: 45𝐻 = −12𝑣 − 12𝑣 − 3𝑣 − 3𝑣 + 9𝑣 + 21𝑣 + 9𝑣 + 6𝑣  
   𝑨𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

45𝐻 = 6𝑣 + 21𝑣 − 12𝑣 + 9𝑣  
15𝐻 = 2𝑣 + 7𝑣 − 4𝑣 + 3𝑣  

𝐻 = 0 
THEN 7𝑣 = −2𝑣 + 4𝑣 − 3𝑣  AND THUS, IN EACH COORDINATE: 

𝑣 = 1 →  𝑣 = 0 , 𝑣 = 1  AND 𝑣 = −1.   
𝑣 = 0 →  𝑣 = 0 , 𝑣 = 0  AND 𝑣 = 0.   

𝑣 = −1 →  𝑣 = 0 , 𝑣 = −1  AND 𝑣 = 1.   
THEN 𝑣 = 𝑣 = −𝑣  , AND THE NET WOULD NOT BE 3-PERIODIC, IMPOSSIBLE. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS AE. 
COLLISION BE G.EQ.: 45𝐻 = 3𝑣 − 6𝑣 − 3𝑣 − 9𝑣 + 12𝑣 − 24𝑣 + 9𝑣 − 12𝑣  
   𝑩𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

45𝐻 = −3𝑣 + 12𝑣 − 9𝑣 + 3𝑣  
15𝐻 = −𝑣 + 4𝑣 − 3𝑣 + 𝑣  

𝐻 = 0 
THEN 4𝑣 = 𝑣 + 3𝑣 − 𝑣  AND THUS, IN EACH COORDINATE: 

𝑣 = 1 →  𝑣 = 1 , 𝑣 = 1  AND 𝑣 = 0.   
𝑣 = 1 →  𝑣 = 0 , 𝑣 = 1  AND 𝑣 = −1.   

𝑣 = −1 →  𝑣 = −1 , 𝑣 = −1  AND 𝑣 = 0.   
𝑣 = −1 →  𝑣 = 0 , 𝑣 = −1  AND 𝑣 = 1.   

𝑣 = 0 →  𝑣 = 𝑘 , 𝑣 = 0  AND 𝑣 = 𝑘.   
THEN 𝑣 − 𝑣 = 𝑣 = 𝑣  AND THE NET WOULD NOT BE 3-PERIODIC, IMPOSSIBLE. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS BE. 
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COLLISION CD  G.EQ.: 45𝐻 = 12𝑣 − 24𝑣 − 12𝑣 + 9𝑣 + 3𝑣 − 6𝑣 − 9𝑣 − 3𝑣  
   𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

45𝐻 = −12𝑣 + 3𝑣 + 9𝑣 + 12𝑣  
15𝐻 = −4𝑣 + 𝑣 + 3𝑣 + 4𝑣  

𝐻 = 0 
THEN 4(𝑣 − 𝑣 ) = 𝑣 + 3𝑣  AND THUS, IN EACH COORDINATE: 

𝑣 − 𝑣 = 1 →   𝑣 = 1  AND 𝑣 = 1.   
𝑣 − 𝑣 = 0 →   𝑣 = 0  AND 𝑣 = 0.   

𝑣 − 𝑣 = −1 →   𝑣 = −1  AND 𝑣 = −1.   
THEN 𝑣 − 𝑣 = 𝑣 = 𝑣  AND THE NET WOULD NOT BE 3-PERIODIC, IMPOSSIBLE. 

 
 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS CD. 
COLLISION CE G.EQ.: 45𝐻 = −15𝑣 − 15𝑣 − 15𝑣 + 15𝑣 − 15𝑣 − 15𝑣  
   𝑪𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

45𝐻 = −15𝑣 −15𝑣 + 15𝑣  
3𝐻 = −𝑣 −𝑣 + 𝑣  

𝐻 =? 

 
 

 
CE: POSSIBLE 

3𝐻 = −𝑣 −𝑣 + 𝑣   / 𝐻 =? 
 

𝑎𝑣 + 𝑏𝑣 − 𝑐𝑣 + 𝑑𝑣 = 3𝐻+𝑣 +𝑣 − 𝑣   
 

𝑎𝑣 + (𝑏 − 1)𝑣 + (−𝑐 + 1)𝑣 + (𝑑 − 1)𝑣 = 3𝐻 
 
 
 

[0,-2,1,1] 

 
(65a_BD_-1-21-1 ) 

(0,0,1), (0,-1,0), (-1,-1,0), (1,-1,0)  
v1  = (0,0,1) 
v2  = (0,-1,0) 
v4  = (1,1,0) 
v6  = (1,-1,0) 
H  = (0,1,0) 3neigh /-2/3/-5/ 
/-2/3/-5/6/7/-2/3/-5/-4/3/8/ 
11-Circuit 
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[0,1,1,-2] 

 
(65a_BD_-1-2-2-1 ) 

(0,0,1), (-1,-1,0), (1,-1,0), (0,-1,0)  
v1  = (0,0,1) 
v2  = (-1,-1,0) 
v4  = (-1,1,0) 
v6  = (0,-1,0) 
H  = (0,1,0) 2neigh /-7/-6/ 
/-7/-6/-4/2/-7/-6/5/8/ 8-Circuit 
 
 
 
 

[-3,-2,-2,1] 

 
(65a_BD_-4-21-1 ) 

(0,-1,1), (1,1,-1), (-1,0,-1), (0,-1,-1)  
v1  = (0,-1,1) 
v2  = (1,1,-1) 
v4  = (1,0,1) 
v6  = (0,-1,-1) 
H  = (0,0,1) 6neigh /-7/-1/3/8/-2/4/ 
/-7/-1/3/8/-2/4/5/8/-7/-1/3/8/-2/4/6/-1/ 
/3/8/ 18-Circuit 
 
 
 
 

[-3,-2,1,-2] 

 
(65b_BD_2131 ) 

(0,-1,1), (1,1,-1), (0,-1,-1), (-1,0,-1)  
v1  = (0,-1,1) 
v2  = (1,1,-1) 
v4  = (0,1,1) 
v6  = (-1,0,-1) 
H  = (0,0,1) 9neigh  
/-2/3/8/-7/-1/3/8/-7/-6/ 
/-2/3/8/-7/-1/3/8/-7/-6/5/8/-2/3/8/-7/-1/ 
/3/8/-7/-6/-4/3/8/-7/-1/3/8/ 
27-Circuit 
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[-3,-2,1,1] 

 
(65b_BD_-1-2-34 ) 

(1,1,0), (-1,-1,-1), (0,1,-1), (1,0,-1)  
v1  = (1,1,0) 
v2  = (-1,-1,-1) 
v4  = (0,-1,1) 
v6  = (1,0,-1) 
H  = (0,0,1) 7neigh /-2/3/8/-7/-1/3/-5/ 
/-2/3/8/-7/-1/3/-5/-4/3/8/-2/3/8/-7/-1/3/ 
/-5/6/-1/3/8/ 
21-Circuit 
 
 

[-3,-2,1,4] 

 
(65b_BD_-1-2-31 ) 

(-1,1,1), (0,-1,1), (1,1,1), (-1,0,1)  
v1  = (-1,1,1) 
v2  = (0,-1,1) 
v4  = (-1,-1,-1) 
v6  = (-1,0,1) 
H  = (0,0,-1) 7neigh /-2/3/-5/6/-1/3/-5/ 
/-2/3/-5/6/-1/3/-5/6/7/-2/3/-5/6/-1/3/-5/ 
/-4/3/-5/6/-1/3/8/ 
23-Circuit 
 
 

[-3,-2,4,1] 

 

(-1,1,1), (0,-1,1), (-1,0,1), (1,1,1)  
v1  = (-1,1,1) 
v2  = (0,-1,1) 
v4  = (1,0,-1) 
v6  = (1,1,1) 
H  = (0,0,-1) 10neigh  
/-2/3/-5/-4/3/8/-7/-1/3/-5/ 
/-2/3/-5/-4/3/8/-7/-1/3/-5/-4/3/8/-2/3/-5/ 
/-4/3/8/-7/-1/3/-5/-4/3/-5/6/-1/3/8/ 
30-Circuit 
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[-3,1,-2,-2] 

 
(65b_BD_-1-234 ) 

(0,-1,1), (0,-1,-1), (-1,0,-1), (1,1,-1)  
v1  = (0,-1,1) 
v2  = (0,-1,-1) 
v4  = (1,0,1) 
v6  = (1,1,-1) 
H  = (0,0,1) 7neigh /-7/-1/4/5/8/-7/-6/ 
/-7/-1/4/5/8/-7/-6/5/8/-7/-1/4/5/8/-7/-6/ 
/5/8/-7/-1/2/ 21-Circuit 

[-3,1,-2,4] 

 
(65b_BD_2101 ) 

(-1,1,1), (1,1,1), (0,-1,1), (-1,0,1) 
v1  = (-1,1,1) 
v2  = (1,1,1) 
v4  = (0,1,-1) 
v6  = (-1,0,1) 
H  = (0,0,-1) 5neigh /-8/-5/6/-1/4/ 
/-8/-5/6/-1/4/6/7/-8/-5/6/-1/4/6/-1/2/ 
15-Circuit 

[-3,1,1,-2] 

 
(65b_BD_-11-3-2 ) 

(1,1,0), (1,0,-1), (0,1,-1), (-1,-1,-1)  
v1  = (1,1,0) 
v2  = (1,0,-1) 
v4  = (0,-1,1) 
v6  = (-1,-1,-1) 
H  = (0,0,1) 6neigh /-7/-1/3/8/-7/-6/ 
/-7/-1/3/8/-7/-6/-4/2/-7/-1/3/8/-7/-6/5/8/ 
/-7/-1/3/8/ 20-Circuit 

[-3,1,1,1] 

 
(65a_BD_-1-212 ) 

(1,0,0), (1,-1,-1), (1,0,1), (1,1,0)  
v1  = (1,0,0) 
v2  = (1,-1,-1) 
v4  = (-1,0,-1) 
v6  = (1,1,0) 
H  = (-1,0,0) 4neigh /-7/-1/3/-5/ 
/-7/-1/3/-5/-4/2/-7/-1/3/-5/6/-1/3/8/ 
14-Circuit 
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[-3,1,4,-2] 

 
(65b_BD_-143-2 ) 

(-1,1,1), (1,1,1), (-1,0,1), (0,-1,1) 
v1  = (-1,1,1) 
v2  = (1,1,1) 
v4  = (1,0,-1) 
v6  = (0,-1,1) 
H  = (0,0,-1) 9neigh  
/-7/-1/3/-5/-4/3/8/-7/-6/ 
/-7/-1/3/-5/-4/3/8/-7/-6/-4/2/-7/-1/3/-5/ 
/-4/3/8/-7/-6/-4/3/8/-7/-1/3/8/  27-Circuit 

[-3,4,-2,1] 

 
(65a_BD_-11-22 ) 

(-1,1,1), (-1,0,1), (0,-1,1), (1,1,1) 
v1  = (-1,1,1) 
v2  = (-1,0,1) 
v4  = (0,1,-1) 
v6  = (1,1,1) 
H  = (0,0,-1) 6neigh /-7/-1/2/-8/-3/4/ 
/-7/-1/2/-8/-3/4/5/-3/2/-7/-1/2/-8/-3/4/6/ 
/-1/2/ 18-Circuit 

[-3,4,1,-2] 

 
(65c_BD_-1321 ) 

(-1,1,1), (-1,0,1), (1,1,1), (0,-1,1)  
v1  = (-1,1,1) 
v2  = (-1,0,1) 
v4  = (-1,-1,-1) 
v6  = (0,-1,1) 
H  = (0,0,-1) 5neigh /-7/-1/2/-7/-6/ 
/-7/-1/2/-7/-6/-4/2/-7/-1/2/-7/-6/5/8/-7/ 
/-1/2/ 17-Circuit 

[3,-2,1,4] 

 

(1,-1,-1), (0,-1,1), (1,1,1), (-1,0,1)  
v1  = (1,-1,-1) 
v2  = (0,-1,1) 
v4  = (-1,-1,-1) 
v6  = (-1,0,1) 
H  = (0,0,-1) 9neigh /-2/1/7/-8/-5/6/7/-8/-5/ 
/-2/1/7/-8/-5/6/7/-8/-5/6/7/-2/1/7/-8/-5/ 
/6/7/-8/-5/6/7/-8/-5/-4/1/7/ 27-Circuit 
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[3,-2,4,1] 

 
(65b_BD_24-31) 

(1,-1,-1), (0,-1,1), (-1,0,1), (1,1,1)  
v1  = (1,-1,-1) 
v2  = (0,-1,1) 
v4  = (1,0,-1) 
v6  = (1,1,1) 
H  = (0,0,-1) 8neigh /-2/1/7/-8/-5/-4/3/-5/ 
/-2/1/7/-8/-5/-4/3/-5/6/7/-2/1/7/-8/-5/-4/ 
/3/-5/-4/3/-5/-4/1/7/  24-Circuit 
 
 
 

[3,1,-2,4] 

 
(65b_BD_-1-2-3-2 ) 

(1,-1,-1), (1,1,1), (0,-1,1), (-1,0,1) 
v1  = (1,-1,-1) 
v2  = (1,1,1) 
v4  = (0,1,-1) 
v6  = (-1,0,1) 
H  = (0,0,-1) 11neigh  
/-8/-5/6/7/-8/-3/1/7/-8/-3/4/ 
/-8/-5/6/7/-8/-3/1/7/-8/-3/4/6/7/-8/-5/6/ 
/7/-8/-3/1/7/-8/-3/4/6/7/-8/-3/1/7/-8/ 
/-3/2/ 33-Circuit 
 
 
 

[3,1,4,-2] 

 
(65b_BD_-413-2 ) 

(1,-1,-1), (1,1,1), (-1,0,1), (0,-1,1) 
v1  = (1,-1,-1) 
v2  = (1,1,1) 
v4  = (1,0,-1) 
v6  = (0,-1,1) 
H  = (0,0,-1) 5neigh /-8/-5/-4/1/-6/ 
/-8/-5/-4/1/-6/-4/2/-8/-5/-4/1/-6/-4/1/7/ 
15-Circuit 
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[3,4,-2,1] 

 
(65b_BD_-4-2-31 ) 

(1,-1,-1), (-1,0,1), (0,-1,1), (1,1,1) 
v1  = (1,-1,-1) 
v2  = (-1,0,1) 
v4  = (0,1,-1) 
v6  = (1,1,1) 
H  = (0,0,-1) 10neigh  
/-8/-3/1/7/-8/-3/2/-8/-3/4/ 
/-8/-3/1/7/-8/-3/2/-8/-3/4/6/7/-8/-3/1/7/ 
/-8/-3/2/-8/-3/4/5/-3/1/7/-8/-3/2/-8/-3/2/ 
32-Circuit 
 
 
 

[3,4,1,-2] 

 
(65d_BD_-4-321 ) 

(1,-1,-1), (-1,0,1), (1,1,1), (0,-1,1) 
v1  = (1,-1,-1) 
v2  = (-1,0,1) 
v4  = (-1,-1,-1) 
v6  = (0,-1,1) 
H  = (0,0,-1) 7neigh  
/-8/-3/2/-8/-3/1/-6/  
/-8/-3/2/-8/-3/1/-6/-4/2/-8/-3/2/-8/-3/1/ 
/-6/5/-3/2/-8/-3/1/7/ 23-Circuit 
 

COLLISION DE G.EQ.: 45𝐻 = −12𝑣 + 9𝑣 − 3𝑣 − 24𝑣 + 12𝑣 − 9𝑣 − 6𝑣 + 3𝑣  
   𝑫𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

45𝐻 = −12𝑣 − 3𝑣 − 24𝑣 + 12𝑣  
15𝐻 = −4𝑣 − 𝑣 − 8𝑣 + 4𝑣  

𝐻 = 0 
THEN 8𝑣 = −4𝑣 − 𝑣 + 4𝑣  AND THUS, IN EACH COORDINATE: 

𝑣 = 1 →  𝑣 = −1 , 𝑣 = 0  AND 𝑣 = 1.   
𝑣 = 0 →  𝑣 = 𝑘 , 𝑣 = 0  AND 𝑣 = 𝑘.   

𝑣 = −1 →  𝑣 = 1 , 𝑣 = 0  AND 𝑣 = −1.   
THEN 𝑣 = 0 AND 2𝑣 = −𝑣 + 𝑣   THE NET WOULD NOT BE 3-PERIODIC, IMPOSSIBLE. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS DE. 
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CASE 66a.  

 

COLLISION AB  G.EQ.: 40𝐻 = −8𝑣 − 8𝑣 + 8𝑣 + 8𝑣 + 8𝑣 − 24𝑣 + 8𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

40𝐻 = −24𝑣 + 8𝑣 + 8𝑣  
5𝐻 = −3𝑣 + 𝑣 + 𝑣  

𝐻 =? 
 

 

 
AB: POSSIBLE 

5𝐻 = −3𝑣 + 𝑣 + 𝑣   / 𝐻 =? 
 

𝑎𝑣 − 𝑏𝑣 + 𝑐𝑣 + 𝑑𝑣 = 5𝐻 + 3𝑣 − 𝑣 − 𝑣  
 

(𝑎+1)𝑣 + (−𝑏 − 3)𝑣 + (𝑐 + 1)𝑣 + 𝑑𝑣 = 5𝐻 
 
 

[-1,2,-1,0]   

 
(tfo; sqc74) 

(-1,-1,0), (0,-1,0), (1,-1,0), (0,0,1) 
v2  = (-1,-1,0) 
v3  = (0,1,0)  
v4  = (1,-1,0) 
v6  = (0,0,1) 

H  = (0,-1,0) 1neigh /-3/ 
/-3/-4/5/-1/-3/-8/7/-2/ 
8-Circuit 
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COL. AC G.EQ.: 40𝐻 = 10𝑣 − 7𝑣 − 17𝑣 − 3𝑣 − 13𝑣 + 12𝑣 − 16𝑣 + 12𝑣  
   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

40𝐻 = −3𝑣 + 10𝑣 − 16𝑣 + 12𝑣  
𝐻 = 0 

THEN 3𝑣 = 10𝑣 − 16𝑣 + 12𝑣  AND 𝑣 = 0. THUS −10𝑣 + 16𝑣 = 12𝑣 , IMPOSSIBLE  
FOR A 3-PERIODIC NET. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS AC. 
COLLISION AD G.EQ.: 40𝐻 = 4𝑣 + 4𝑣 − 4𝑣 − 4𝑣 + 16𝑣 − 8𝑣 + 16𝑣  
   𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

40𝐻 = −4𝑣 − 8𝑣 + 16𝑣   
10𝐻 = −𝑣 − 2𝑣 + 4𝑣   

 𝐻 = 0 
THEN 4𝑣 = 𝑣 + 2𝑣 , AND THUS 𝑣 = 0, IMPOSSIBLE, NULL DOUBLE EDGE. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS AD. 
COL. AE G.E.: 40𝐻 = −10𝑣 − 17𝑣 − 7𝑣 − 13𝑣 − 3𝑣 + 12𝑣 − 16𝑣 + 12𝑣  
   𝑨𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

40𝐻 = −13𝑣 − 10𝑣 − 16𝑣 + 12𝑣   
𝐻 = 0 

THEN 13𝑣 = −10𝑣 − 16𝑣 + 12𝑣  , AND THUS 𝑣 = 0 AND 10𝑣 = −16𝑣 + 12𝑣 , IMPOSSIBLE 
FOR A 3-PERIODIC NET. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS AE. 
COLLISION BC G.E.: 40𝐻 = 10𝑣 + 𝑣 − 9𝑣 − 11𝑣 − 21𝑣 + 4𝑣 + 8𝑣 + 4𝑣  
   𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

40𝐻 = 8𝑣 − 11𝑣 +10𝑣 + 4𝑣  
 𝐻 = 0  

8𝑣 − 11𝑣 +10𝑣 + 4𝑣 = 0 IMPLIES 𝑣 = 0 AND −8𝑣 = 10𝑣 + 4𝑣 , IMPOSSIBLE FOR A  
3-PERIODIC NET. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS BC. 
COLLISION BD  G.E.: 40𝐻 = 12𝑣 + 12𝑣 − 12𝑣 − 12𝑣 + 16𝑣 + 8𝑣 + 8𝑣  
   𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

40𝐻 = −12𝑣 + 16𝑣 + 8𝑣  
10𝐻 = −3𝑣 + 4𝑣 + 2𝑣  

𝐻 = 0 
AND THEN 4𝑣 = 3𝑣 − 2𝑣 , THAT IMPLIES 𝑣 = 𝑣 = 𝑣 = 0, IMPOSSIBLE FOR A 3-PERIODIC NET. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS BD. 
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COLLISION BE G.E.: 40𝐻 = −10𝑣 + 𝑣 − 9𝑣 − 11𝑣 − 21𝑣 + 8𝑣 + 4𝑣 + 4𝑣  
   𝑩𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

40𝐻 = −10𝑣 − 21𝑣 +8𝑣 + 4𝑣  
𝐻 = 0  

THEN 𝑣 = 0 AND 10𝑣 = 8𝑣 + 4𝑣  , IMPOSSIBLE FOR A 3-PERIODIC NET. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BE. 
COL. CD G.E.: 40𝐻 = −10𝑣 + 21𝑣 + 11𝑣 + 9𝑣 − 𝑣 + 8𝑣 + 4𝑣 + 4𝑣  
   𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

40𝐻 = 8𝑣 − 𝑣 −10𝑣 + 4𝑣  
 𝐻 = 0 

THEN −8𝑣 + 𝑣 +10𝑣 = 4𝑣 , AND THUS 𝑣 = 0, IMPOSSIBLE, NULL DOUBLE EDGE. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS CD. 
COLLISION CE G.E.: 40𝐻 = −20𝑣 + 10𝑣 − 10𝑣 + 10𝑣 − 10𝑣  
   𝑪𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

40𝐻 = −20𝑣 − 10𝑣   
4𝐻 = −2𝑣 − 𝑣   

𝐻 = 0 
AND THUS, −2𝑣 = 𝑣  THAT IMPLIES 𝑣 = 𝑣 = 0. IMPOSSIBLE FOR A 3-PERIODIC NET. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS CE. 
COLLISION DE G.E.: 40𝐻 = −10𝑣 − 11𝑣 − 21𝑣 + 𝑣 − 9𝑣 − 8𝑣 − 4𝑣 − 4𝑣  
   𝑫𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

40𝐻 = −8𝑣 − 9𝑣 −10𝑣 − 4𝑣  
 𝐻 = 0 

THEN 8𝑣 + 9𝑣 +10𝑣 + 4𝑣 = 0 AND THUS 𝑣 = 0 AND −8𝑣 = 10𝑣 + 4𝑣  , IMPOSSIBLE FOR 
A 3-PERIODIC NET. 

 
 
 
 
 
 
 
 
 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS DE. 
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CASE 66b.  

 

COLLISION AB  G.EQ.: 40𝐻 = −8𝑣 − 8𝑣 + 8𝑣 + 8𝑣 + 8𝑣 − 24𝑣 + 8𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

40𝐻 = −8𝑣 + 8𝑣 + 8𝑣 + 8𝑣  
5𝐻 = −𝑣 + 𝑣 + 𝑣 + 𝑣  

𝐻 = 0 
 

[1,1,-1,-1]   

 
(tfo; sqc74) 

(-1,0,0), (0,-1,0), (0,0,1), (-1,-1,-1) 
v1  = (1,0,0) 
v2  = (0,1,0)  
v4  = (0,0,1) 
v5  = (1,1,1) 

 H=(0,0,0) 1neigh /-3/ 

/-5/4/3/1/-7/8/3/2/ 
8-Circuit 

COL. AC G.EQ.: 40𝐻 = 10𝑣 − 7𝑣 − 17𝑣 − 3𝑣 − 13𝑣 + 12𝑣 − 16𝑣 + 12𝑣  
   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

40𝐻 = −7𝑣 − 3𝑣 + 12𝑣 + 12𝑣  
𝐻 = 0 

THEN, 12(𝑣 + 𝑣 ) = 7𝑣 + 3𝑣 , AND THUS, 𝑣 = −𝑣  AND 7𝑣 = −3𝑣 , IMPOSSIBLE FOR A  
3-PERIODIC NET. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS AC. 
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COLLISION AD G.EQ.: 40𝐻 = 4𝑣 + 4𝑣 − 4𝑣 − 4𝑣 + 16𝑣 − 8𝑣 + 16𝑣  
   𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

40𝐻 = 4𝑣 − 4𝑣 + 16𝑣 + 16𝑣   
10𝐻 = 𝑣 − 𝑣 + 4𝑣 + 4𝑣   

 𝐻 =? 
 

 
−𝑎𝑣 − 𝑏𝑣 + 𝑐𝑣 − 𝑑𝑣 = 10𝐻 − 𝑣 + 𝑣 − 4𝑣 − 4𝑣  

 
(−𝑎+4)𝑣 + (−𝑏 + 4)𝑣 + (𝑐 − 1)𝑣 + (−𝑑 + 1)𝑣 = 10𝐻 

 

THE COEFFICIENTS 𝑎 = 4, 𝑏 = 4, 𝑐 = 1 AND 𝑑 = 1 MODULO 10 CANNOT GENERATE AN 
ADMISSIBLE (𝑎, 𝑏, 𝑐, 𝑑) SOLUTION. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AD. 

COL. AE G.E.: 40𝐻 = −10𝑣 − 17𝑣 − 7𝑣 − 13𝑣 − 3𝑣 + 12𝑣 − 16𝑣 + 12𝑣  
   𝑨𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

40𝐻 = −17𝑣 − 13𝑣 + 12𝑣 + 12𝑣   
𝐻 = 0 

 THEN 12(𝑣 + 𝑣 ) = 17𝑣 + 13𝑣 , AND THUS, 𝑣 = −𝑣  AND 17𝑣 = −13𝑣 ,  
IMPOSSIBLE FOR A 3-PERIODIC NET. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS AE. 
COLLISION BC G.E.: 40𝐻 = 10𝑣 + 𝑣 − 9𝑣 − 11𝑣 − 21𝑣 + 4𝑣 + 8𝑣 + 4𝑣  
   𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

40𝐻 = 𝑣 − 11𝑣 +4𝑣 + 4𝑣  
 𝐻 = 0  

𝑣 +4𝑣 + 4𝑣 = 11𝑣  IMPLIES 𝑣 = 0 AND −𝑣 = 4𝑣 + 4𝑣 , IMPOSSIBLE FOR A 3-PERIODIC NET. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BC. 
COLLISION BD  G.E.: 40𝐻 = 12𝑣 + 12𝑣 − 12𝑣 − 12𝑣 + 16𝑣 + 8𝑣 + 8𝑣  
   𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

40𝐻 = 12𝑣 − 12𝑣 + 8𝑣 + 8𝑣  
10𝐻 = 3𝑣 − 3𝑣 + 2𝑣 + 2𝑣  

𝐻 = 0 
AND WITH ISSO −3(𝑣 − 𝑣 ) = 2(𝑣 + 𝑣 ) , AND THUS 𝑣 = 𝑣  AND 𝑣 = −𝑣 ,  

IMPOSSIBLE FOR A 3-PERIODIC NET. 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BD. 
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COLLISION BE G.E.: 40𝐻 = −10𝑣 + 𝑣 − 9𝑣 − 11𝑣 − 21𝑣 + 8𝑣 + 4𝑣 + 4𝑣  
   𝑩𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

40𝐻 = −9𝑣 − 21𝑣 +4𝑣 + 4𝑣  
𝐻 = 0 

THEN 𝑣 = 0 AND 9𝑣 = 4𝑣 + 4𝑣  , IMPOSSIBLE FOR A 3-PERIODIC NET. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BE. 
COLLISION CD G.E.: 40𝐻 = −10𝑣 + 21𝑣 + 11𝑣 + 9𝑣 − 𝑣 + 8𝑣 + 4𝑣 + 4𝑣  
   𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

40𝐻 = 11𝑣 − 𝑣 +4𝑣 + 4𝑣  
 𝐻 = 0 

THEN −11𝑣 = −𝑣 +4𝑣 + 4𝑣 , AND THUS 𝑣 = 0 AND 𝑣 = 4𝑣 + 4𝑣 , IMPOSSIBLE FOR A  
3-PERIODIC NET. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS CD. 
COLLISION CE G.E.: 40𝐻 = −20𝑣 + 10𝑣 − 10𝑣 + 10𝑣 − 10𝑣  
   𝑪𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

40𝐻 = −10𝑣 − 10𝑣   
4𝐻 = −𝑣 − 𝑣   

𝐻 = 0 

[0,0,1,-1]   

 
(3,3,4,4T48) 

(-1,0,0), (0,-1,0), (0,0,1), (0,0,1) 
v1  = (1,0,0) 
v2  = (0,1,0)  
v4  = (0,0,1) 
v5  = (0,0,-1) 

 H=(0,0,0) 1neigh /-6/ 
/-5/6/8/-4/6/7/ 
6-Circuit 

 

COLLISION DE G.E.: 40𝐻 = −10𝑣 − 11𝑣 − 21𝑣 + 𝑣 − 9𝑣 − 8𝑣 − 4𝑣 − 4𝑣  
   𝑫𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

40𝐻 = −21𝑣 − 9𝑣 −4𝑣 − 4𝑣  
 𝐻 = 0 

THEN 21𝑣 = −9𝑣 −4𝑣 − 4𝑣  AND 𝑣 = 0. THEN 9𝑣 = −4𝑣 − 4𝑣  , IMPOSSIBLE FOR A  
3-PERIODIC NET. 

 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS DE. 
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CASE 66c.  

 

COLLISION AB  G.EQ.: 40𝐻 = −8𝑣 − 8𝑣 + 8𝑣 + 8𝑣 + 8𝑣 − 24𝑣 + 8𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟒 = 𝒗𝟖 = 𝟎𝟎𝟎. 

40𝐻 = −8𝑣 + 8𝑣 − 8𝑣  
5𝐻 = −𝑣 + 𝑣 − 𝑣  

𝐻 = 0 
 

[-1,1,0,1]    

 
 

(tfo; sqc74) 

(1,0,0), (1,-1,0), (0,0,-1), (0,1,0) 
v2  = (1,0,0) 
v5  = (1,-1,0)  
v6  = (0,0,1) 
v7  = (0,1,0) 

 H=(0,0,0) 1neigh /-3/ 
 

/2/-5/4/3/1/-7/8/3/ 
8-Circuit 
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COL. AC(AE) G.E.: 40𝐻 = 10𝑣 − 7𝑣 − 17𝑣 − 3𝑣 − 13𝑣 + 12𝑣 − 16𝑣 + 12𝑣  
   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟒 = 𝒗𝟖 = 𝟎𝟎𝟎. 

40𝐻 = −7𝑣 + 10𝑣 + 12𝑣 − 17𝑣  
𝐻 = 0  

THEN 17𝑣 = −7𝑣 + 10𝑣 + 12𝑣 , AND, IN EACH COORDINATE: 
𝑣 = 1 → 𝑣 = −1, 𝑣 = 1 AND 𝑣 = 0.   
𝑣 = 0 → 𝑣 = 0, 𝑣 = 0 AND 𝑣 = 0.   

𝑣 = −1 → 𝑣 = 1, 𝑣 = −1 AND 𝑣 = 0.   
THEN 𝑣 = −𝑣 = 𝑣  ,  IMPOSSIBLE FOR A 3-PERIODIC NET. 

 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AC(AE). 
COLLISION AD G.EQ.: 40𝐻 = 4𝑣 + 4𝑣 − 4𝑣 − 4𝑣 + 16𝑣 − 8𝑣 + 16𝑣  
   𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟒 = 𝒗𝟖 = 𝟎𝟎𝟎. 

40𝐻 = 4𝑣 + 16𝑣 + 4𝑣   
10𝐻 = 𝑣 + 4𝑣 + 𝑣   

 𝐻 = 0 
THEN 4𝑣 = −𝑣 − 𝑣 , AND THUS 𝑣 = 0 AND 𝑣 = −𝑣 ,  

IMPOSSIBLE FOR A 3-PERIODIC NET. 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AD. 
COLLISION BC(BE) G.E.: 40𝐻 = 10𝑣 + 𝑣 − 9𝑣 − 11𝑣 − 21𝑣 + 4𝑣 + 8𝑣 + 4𝑣  
   𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟒 = 𝒗𝟖 = 𝟎𝟎𝟎. 

40𝐻 = 𝑣 + 10𝑣 −9𝑣 + 4𝑣  
 𝐻 = 0  

𝑣 +10𝑣 − 9𝑣 = −4𝑣  IMPLIES 𝑣 = 0 AND −𝑣 = 10𝑣 − 9𝑣 , IMPOSSIBLE  
FOR A 3-PERIODIC NET. 

 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BC(BE). 
COLLISION BD  G.E.: 40𝐻 = 12𝑣 + 12𝑣 − 12𝑣 − 12𝑣 + 16𝑣 + 8𝑣 + 8𝑣  
   𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟒 = 𝒗𝟖 = 𝟎𝟎𝟎. 

40𝐻 = 12𝑣 + 12𝑣 + 8𝑣  
10𝐻 = 3𝑣 + 3𝑣 + 2𝑣  

𝐻 = 0 
AND 3(𝑣 + 𝑣 ) = −2𝑣  ,THAT IMPLIES 𝑣 = −𝑣  AND 𝑣 = 0, IMPOSSIBLE  

FOR A 3-PERIODIC NET. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BD. 
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COL. CD(DE) G.E.: 40𝐻 = −10𝑣 + 21𝑣 + 11𝑣 + 9𝑣 − 𝑣 + 8𝑣 + 4𝑣 + 4𝑣  
   𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟒 = 𝒗𝟖 = 𝟎𝟎𝟎. 

40𝐻 = 11𝑣 + 21𝑣 + 4𝑣 −10𝑣  
 𝐻 = 0 

THEN 21𝑣 = −11𝑣 −4𝑣 −10𝑣 , AND, IN EACH COORDINATE: 
𝑣 = 1 → 𝑣 = −1, 𝑣 = 0 AND 𝑣 = −1.   

𝑣 = 0 → 𝑣 = 0, 𝑣 = 0 AND 𝑣 = 0.   
𝑣 = −1 → 𝑣 = 1, 𝑣 = 0 AND 𝑣 = 1.   

THEN 𝑣 = −𝑣 = −𝑣  ,  IMPOSSIBLE FOR A 3-PERIODIC NET. 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS CD(DE) 
COLLISION CE G.E.: 40𝐻 = −20𝑣 + 10𝑣 − 10𝑣 + 10𝑣 − 10𝑣  
   𝑪𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟒 = 𝒗𝟖 = 𝟎𝟎𝟎. 

40𝐻 = −10𝑣 − 20𝑣 + 10𝑣  
4𝐻 = −𝑣 − 2𝑣 + 𝑣  

𝐻 =? 
 
 

 

 
CE: POSSIBLE 

4𝐻 = −𝑣 − 2𝑣 + 𝑣    / 𝐻 =? 
 

𝑎𝑣 + 𝑏𝑣 − 𝑐𝑣 + 𝑑𝑣 = 4𝐻+𝑣 + 2𝑣 − 𝑣  
 

𝑎𝑣 + (𝑏 − 1)𝑣 + (−𝑐 − 2)𝑣 + (𝑑 + 1)𝑣 = 4𝐻 
 
 

[0,1,-2,-1]    

 

(0,0,1), (1,1,0), (0,1,0), (1,-1,0) 
v2  = (0,0,1) 
v5  = (1,1,0)  
v6  = (0,-1,0) 
v7  = (1,-1,0) 

H  = (0,0,0) 2neigh /8/-4/ 
/8/-4/6/8/-4/6/8/-4/5/-7/ 
10-Circuit 
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[0,1,2,-1]   

 
(3,3,4,4T48) 

(0,0,1), (1,1,0), (0,-1,0), (1,-1,0) 
v2  = (0,0,1) 
v5  = (1,1,0)  
v6  = (0,1,0) 
v7  = (1,-1,0) 

H  = (0,-1,0) 1neigh /-6/ 
/5/-7/-6/4/-8/-6/ 
6-Circuit 
 
 

[-4,-3,-2,-1]   

 

(1,0,-1), (-1,1,1), (0,-1,1), (-1,-1,-1) 
v2  = (1,0,-1) 
v5  = (-1,1,1)  
v6  = (0,1,-1) 
v7  = (-1,-1,-1) 

H  = (0,-1,0) 6neigh /8/3/1/-2/1/-5/ 
/8/3/1/-2/1/-5/6/8/3/1/-2/1/-5/6/ 
/8/3/1/-2/1/-5/4/3/1/-2/1/-7/ 
26-Circuit 
 
 
 

[-4,-3,2,-1]   

 

(1,0,-1), (-1,1,1), (0,1,-1), (-1,-1,-1) 
v2  = (1,0,-1) 
v5  = (-1,1,1)  
v6  = (0,-1,1) 
v7  = (-1,-1,-1) 

H  = (0,0,-1) 7neigh /-6/4/3/1/-2/1/-5/ 
/-6/4/3/1/-2/1/-2/1/-5/4/-8/-6/4/3/ 
/1/-2/1/-5/4/3/1/-2/1/-5/4/3/1/-7/ 
28-Circuit 
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[-4,1,-2,-1]   

 

(1,0,0), (1,1,1), (-1,1,0), (-1,-1,1) 
v2  = (1,0,0) 
v5  = (1,1,1)  
v6  = (1,-1,0) 
v7  = (-1,-1,1) 

H  = (-1,0,0) 6neigh /8/3/1/-2/-3/-4/ 
/8/-4/6/8/-4/6/8/-4/5/-2/1/-2/1/-2/ 
/1/-2/1/-7/ 18-Circuit 

[-4,1,-2,3]   

 

(1,0,-1), (1,1,1), (0,-1,1), (1,-1,-1) 
v2  = (1,0,-1) 
v5  = (1,1,1)  
v6  = (0,1,-1) 
v7  = (1,-1,-1) 

H  = (0,-1,0) 4neigh /7/-2/-3/-4/ 
/7/-2/-3/-4/6/7/-2/-3/-4/6/7/-2/-3/ 
/-4/5/-2/-3/-8/  18-Circuit 

[-4,1,2,-1]   

 

(1,0,0), (1,1,1), (1,-1,0), (-1,-1,1) 
v2  = (1,0,0) 
v5  = (1,1,1)  
v6  = (-1,1,0) 
v7  = (-1,-1,1) 

H  = (0,-1,0) 7neigh 
/8/3/1/-2/-3/-8/-6/ 
/-8/-6/5/-2/1/-2/1/-2/1/-2/1/-7/ 
/-6/4/ 14-Circuit 

[-4,1,2,3]   

 

(1,0,-1), (1,1,1), (0,1,-1), (1,-1,-1) 
v2  = (1,0,-1) 
v5  = (1,1,1)  
v6  = (0,-1,1) 
v7  = (1,-1,-1) 

H  = (0,0,-1) 5neigh /7/-2/-3/-8/-6/ 
/7/-2/-3/-8/-6/4/-8/7/-2/-3/-8/-6/5/ 
/-2/-3/-8/7/-2/-3/-8/ 20-Circuit 
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CASE 66d.  

 

COLLISION AB  G.EQ.: 40𝐻 = −8𝑣 − 8𝑣 + 8𝑣 + 8𝑣 + 8𝑣 − 24𝑣 + 8𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟕 = 𝟎𝟎𝟎. 

40𝐻 = 8𝑣 + 8𝑣 + 8𝑣  
5𝐻 = 𝑣 + 𝑣 + 𝑣  

𝐻 = 0 
 

[-1,1,0,1]   

 
(tfo; sqc74) 

(1,0,0), (0,-1,0), (0,0,1), (1,1,0) 
v2  = (1,0,0) 
v4  = (0,1,0)  
v6  = (0,0,1) 
v8  = (-1,-1,0) 

 H=(0,0,0) 1neigh /-3/ 

/2/-5/4/3/1/-7/8/3/ 
8-Circuit 
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COL. AC(AE) G.E.: 40𝐻 = 10𝑣 − 7𝑣 − 17𝑣 − 3𝑣 − 13𝑣 + 12𝑣 − 16𝑣 + 12𝑣  
   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟕 = 𝟎𝟎𝟎. 

40𝐻 = 10𝑣 − 3𝑣 + 12𝑣 − 13𝑣  
𝐻 = 0.  

THEN 13𝑣  = 10𝑣 − 3𝑣 + 12𝑣 , AND THUS, IN EACH COORDINATE: 
𝑣 = 1 → 𝑣 = 1, 𝑣 = −1 AND 𝑣 = 0.   
𝑣 = 0 → 𝑣 = 0, 𝑣 = 0 AND 𝑣 = 0.   

𝑣 = −1 → 𝑣 = −1, 𝑣 = 1 AND 𝑣 = 0.   
THEN 𝑣 = −𝑣 = 𝑣  ,  IMPOSSIBLE FOR A 3-PERIODIC NET. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS AC(AE). 
COLLISION AD G.EQ.: 40𝐻 = 4𝑣 + 4𝑣 − 4𝑣 − 4𝑣 + 16𝑣 − 8𝑣 + 16𝑣  
   𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟕 = 𝟎𝟎𝟎. 

40𝐻 = −4𝑣 + 16𝑣 − 4𝑣   
10𝐻 = −𝑣 + 4𝑣 − 𝑣   

 𝐻 = 0 
THEN, 4𝑣 = 𝑣 + 𝑣 , AND THUS 𝑣 = 0 AND 𝑣 = −𝑣 ,  

IMPOSSIBLE FOR A 3-PERIODIC NET. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AD. 
COLLISION BC(BE) G.E.: 40𝐻 = 10𝑣 + 𝑣 − 9𝑣 − 11𝑣 − 21𝑣 + 4𝑣 + 8𝑣 + 4𝑣  
   𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟕 = 𝟎𝟎𝟎. 

40𝐻 = 10𝑣 − 11𝑣 −21𝑣 + 4𝑣  
 𝐻 = 0  

21𝑣 = 10𝑣 − 11𝑣 + 4𝑣  , AND THUS, IN EACH COORDINATE: 
𝑣 = 1 → 𝑣 = 1, 𝑣 = −1 AND 𝑣 = 0.   
𝑣 = 0 → 𝑣 = 0, 𝑣 = 0 AND 𝑣 = 0.   

𝑣 = −1 → 𝑣 = −1, 𝑣 = 1 AND 𝑣 = 0.   
THEN 𝑣 = −𝑣 = 𝑣  AND  IMPOSSIBLE FOR A 3-PERIODIC NET. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS BC(BE). 
COLLISION BD  G.E.: 40𝐻 = 12𝑣 + 12𝑣 − 12𝑣 − 12𝑣 + 16𝑣 + 8𝑣 + 8𝑣  
   𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟕 = 𝟎𝟎𝟎. 

40𝐻 = −12𝑣 − 12𝑣 + 8𝑣  
10𝐻 = −3𝑣 − 3𝑣 + 2𝑣  

𝐻 = 0 
THEN  3(𝑣 + 𝑣 ) = 2𝑣  , THAT  IMPLIES 𝑣 = −𝑣  AND 𝑣 = 0, IMPOSSIBLE  

FOR A 3-PERIODIC NET. 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BD. 
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COL. CD(DE) G.E.: 40𝐻 = −10𝑣 + 21𝑣 + 11𝑣 + 9𝑣 − 𝑣 + 8𝑣 + 4𝑣 + 4𝑣  
   𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟕 = 𝟎𝟎𝟎. 

40𝐻 = −10𝑣 − 𝑣 +9𝑣 + 4𝑣  
 𝐻 = 0  

10𝑣 = −𝑣 +9𝑣 + 4𝑣  , AND THUS, IN EACH COORDINATE: 
𝑣 = 1 → 𝑣 = −1, 𝑣 = 1 AND 𝑣 = 0.   
𝑣 = 0 → 𝑣 = 0, 𝑣 = 0 AND 𝑣 = 0.   

𝑣 = −1 → 𝑣 = 1, 𝑣 = −1 AND 𝑣 = 0.   
THEN 𝑣 = −𝑣 = 𝑣  AND  IMPOSSIBLE FOR A 3-PERIODIC NET. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS CD(DE). 
COLLISION CE G.E.: 40𝐻 = −20𝑣 + 10𝑣 − 10𝑣 + 10𝑣 − 10𝑣  
   𝑪𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟕 = 𝟎𝟎𝟎. 

40𝐻 = −20𝑣 − 10𝑣 + 10𝑣   
4𝐻 = −2𝑣 − 𝑣 + 𝑣  

𝐻 =? 

 

 
CE: POSSIBLE 

4𝐻 = −2𝑣 − 𝑣 + 𝑣    / 𝐻 =? 
 

𝑎𝑣 − 𝑏𝑣 + 𝑐𝑣 − 𝑑𝑣 = 4𝐻+2𝑣 + 𝑣 − 𝑣  
 

𝑎𝑣 + (−𝑏 − 1)𝑣 + (𝑐 − 2)𝑣 + (−𝑑 + 1)𝑣 = 4𝐻 
 
 

[0,-1,2,1]  

 

(0,0,1), (1,1,0), (0,1,0), (1,-1,0) 
v2  = (0,0,1) 
v4  = (-1,-1,0)  
v6  = (0,1,0) 
v8  = (-1,1,0) 

H  = (0,0,0) 2neigh /7/-5/ 
/7/-5/6/7/-5/6/7/-5/4/-8/ 
10-Circuit 
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[0,-1,-2,1]   

 
(3,3,4,4T48) 

(0,0,1), (1,1,0), (0,-1,0), (1,-1,0) 
v2  = (0,0,1) 
v4  = (-1,-1,0)  
v6  = (0,-1,0) 
v8  = (-1,1,0) 

H  = (0,1,0) 1neigh /-6/ 
/5/-7/-6/4/-8/-6/  
6-Circuit 
 
 
 
 

[4,3,2,1]   

 
(66c_CE_-4-3-2-1 ) 

(1,0,-1), (-1,1,1), (0,-1,1), (-1,-1,-1) 
v2  = (1,0,-1) 
v4  = (1,-1,-1)  
v6  = (0,-1,1) 
v8  = (1,1,1) 

H  = (0,1,0) 6neigh /7/-1/2/-1/-3/-4/ 
/7/-1/2/-1/-3/-4/6/7/-1/2/-1/-3/-4/ 
/6/7/-1/2/-1/2/-1/-3/-4/5/-1/-3/-8/ 
26-Circuit 
 
 
 

[4,3,-2,1] 

 

(1,0,-1), (-1,1,1), (0,1,-1), (-1,-1,-1) 
v2  = (1,0,-1) 
v4  = (1,-1,-1) 
v6  = (0,1,-1) 
v8  = (1,1,1) 

H  = (0,0,1)7neigh/-6/5/-1/2/-1/-3/-4/ 
/-6/5/-1/2/-1/-3/-4/5/-7/-6/5/-1/2/ 
/-1/-3/-4/5/-1/2/-1/2/-1/-3/-4/5/-1/ 
/-3/-8/ 28-Circuit 
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[4,-1,2,1]   

 

(1,0,0), (1,1,1), (-1,1,0), (-1,-1,1) 
v2  = (1,0,0) 
v4  = (-1,-1,-1)  
v6  = (-1,1,0) 
v8  = (1,1,-1) 

H  = (1,0,0) 4neigh /7/-1/2/-5/ 
/7/-1/2/-5/6/7/-1/2/-1/2/-5/6/7/-1/ 
/2/-5/4/-8/ 18-Circuit 
 
 
 
 

[4,-1,2,-3]   

 
(66c_CE_-41-23 ) 

(1,0,-1), (1,1,1), (0,-1,1), (1,-1,-1) 
v2  = (1,0,-1) 
v4  = (-1,-1,-1)  
v6  = (0,-1,1) 
v8  = (-1,1,1) 

H  = (0,1,0) 4neigh /8/3/2/-5/ 
/8/3/2/-5/6/8/3/2/-5/6/8/3/2/-5/4/ 
/3/2/-7/ 18-Circuit 
 
 
 
 
 

[4,-1,-2,1]   

 
(66c_CE_-412-1 ) 

(1,0,0), (1,1,1), (1,-1,0), (-1,-1,1) 
v2  = (1,0,0) 
v4  = (-1,-1,-1)  
v6  = (1,-1,0) 
v8  = (1,1,-1) 

H  = (0,1,0) 5neigh /-6/5/-1/2/-5/ 
/-6/5/-1/2/-1/2/-1/2/-1/2/-7/-6/ 
/4/-8/ 14-Circuit 
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[4,-1,-2,-3]   

 

(1,0,-1), (1,1,1), (0,1,-1), (1,-1,-1) 
v2  = (1,0,-1) 
v4  = (-1,-1,-1)  
v6  = (0,1,-1) 
v8  = (-1,1,1) 

H  = (0,0,1) 5neigh /8/3/2/-7/-6/ 
/8/3/2/-7/-6/5/-7/8/3/2/-7/-6/4/3/ 
/2/-7/8/3/2/-7/ 20-Circuit 
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CASE 66e.  

 

COLLISION AB  G.EQ.: 40𝐻 = −8𝑣 − 8𝑣 + 8𝑣 + 8𝑣 + 8𝑣 − 24𝑣 + 8𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

40𝐻 = −8𝑣 + 8𝑣 + 8𝑣  
5𝐻 = −𝑣 + 𝑣 + 𝑣  

𝐻 = 0 

[1,1,-1,0]   

 
(tfo; sqc74) 

(-1,0,0), (0,-1,0), (-1,-1,0), (0,0,-1) 
v1  = (1,0,0) 
v2  = (0,1,0)  
v5  = (1,1,0) 
v6  = (0,0,1) 

 H=(0,0,0) 1neigh /-3/ 

 /1/-5/4/3/2/-7/8/3/ 
8-Circuit 

COL. AC G.EQ.: 40𝐻 = 10𝑣 − 7𝑣 − 17𝑣 − 3𝑣 − 13𝑣 + 12𝑣 − 16𝑣 + 12𝑣  
   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

40𝐻 = −7𝑣 + 10𝑣 + 12𝑣 + 12𝑣  
𝐻 = 0  

THEN 7𝑣 = 10𝑣 + 12𝑣 + 12𝑣  , AND THUS 𝑣 = 0 AND −10𝑣 = 12𝑣 + 12𝑣 , IMPOSSIBLE 
FOR A 3-PERIODIC NET. 

 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AC. 



289 
 

COLLISION AD G.EQ.: 40𝐻 = 4𝑣 + 4𝑣 − 4𝑣 − 4𝑣 + 16𝑣 − 8𝑣 + 16𝑣  
   𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

40𝐻 = 4𝑣 + 16𝑣 + 16𝑣   
10𝐻 = 𝑣 + 4𝑣 + 4𝑣   

 𝐻 = 0 
THEN 4(𝑣 + 𝑣 ) = −𝑣 , AND THUS, 𝑣 = −𝑣  AND 𝑣 = 0,  

IMPOSSIBLE FOR A 3-PERIODIC NET. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AD. 
COL. AE G.E.: 40𝐻 = −10𝑣 − 17𝑣 − 7𝑣 − 13𝑣 − 3𝑣 + 12𝑣 − 16𝑣 + 12𝑣  
   𝑨𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

40𝐻 = −17𝑣 − 10𝑣 + 12𝑣 + 12𝑣   
𝐻 = 0 

 THEN 17𝑣 = −10𝑣 + 12𝑣 + 12𝑣  AND THUS, 𝑣 = 0 AND 10𝑣 = 12𝑣 + 12𝑣   
IMPOSSIBLE FOR A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AE. 
COLLISION BC G.E.: 40𝐻 = 10𝑣 + 𝑣 − 9𝑣 − 11𝑣 − 21𝑣 + 4𝑣 + 8𝑣 + 4𝑣  
   𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

40𝐻 = 𝑣 + 10𝑣 +4𝑣 + 4𝑣  
 𝐻 = 0  

𝑣 +4𝑣 + 4𝑣 = −10𝑣  IMPLIES 𝑣 = 0 AND −𝑣 = 4𝑣 + 4𝑣 , IMPOSSIBLE  
FOR A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS BC. 
COLLISION BD  G.E.: 40𝐻 = 12𝑣 + 12𝑣 − 12𝑣 − 12𝑣 + 16𝑣 + 8𝑣 + 8𝑣  
   𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

40𝐻 = 12𝑣 + 8𝑣 + 8𝑣  
10𝐻 = 3𝑣 + 2𝑣 + 2𝑣  

𝐻 = 0 
AND −3𝑣 = 2(𝑣 + 𝑣 ) , THAT IMPLIES 𝑣 = 0 AND 𝑣 = −𝑣 , IMPOSSIBLE  

FOR A 3-PERIODIC NET. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BD. 
COLLISION BE G.E.: 40𝐻 = −10𝑣 + 𝑣 − 9𝑣 − 11𝑣 − 21𝑣 + 8𝑣 + 4𝑣 + 4𝑣  
   𝑩𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

40𝐻 = −9𝑣 − 10𝑣 +4𝑣 + 4𝑣  
𝐻 = 0 

THEN 9𝑣 = −10𝑣 +4𝑣 + 4𝑣 , THEN 𝑣 = 0  AND 10𝑣 = 4𝑣 + 4𝑣  IMPOSSIBLE  
FOR A 3-PERIODIC NET. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS BE. 
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COLLISION CD G.E.: 40𝐻 = −10𝑣 + 21𝑣 + 11𝑣 + 9𝑣 − 𝑣 + 8𝑣 + 4𝑣 + 4𝑣  
   𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

40𝐻 = 11𝑣 − 10𝑣 +4𝑣 + 4𝑣  
 𝐻 = 0 

THEN −11𝑣 = −10𝑣 +4𝑣 + 4𝑣 , AND THEN 𝑣 = 0 AND 10𝑣 = 4𝑣 + 4𝑣 , IMPOSSIBLE  
FOR A 3-PERIODIC NET. 

 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS CD. 
COLLISION CE G.E.: 40𝐻 = −20𝑣 + 10𝑣 − 10𝑣 + 10𝑣 − 10𝑣  
   𝑪𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

40𝐻 = −20𝑣 − 10𝑣   
4𝐻 = −2𝑣 − 𝑣   

𝐻 = 0 
THEN −2𝑣 = 𝑣  AND 𝑣 = 𝑣 = 0 , IMPOSSIBLE FOR A 3-PERIODIC NET. 

 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS CE. 
COLLISION DE G.E.: 40𝐻 = −10𝑣 − 11𝑣 − 21𝑣 + 𝑣 − 9𝑣 − 8𝑣 − 4𝑣 − 4𝑣  
   𝑫𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

40𝐻 = −21𝑣 − 10𝑣 −4𝑣 − 4𝑣  
 𝐻 = 0 

THEN 21𝑣 = −10𝑣 −4𝑣 − 4𝑣  AND THUS 𝑣 = 0 AND 10𝑣 = −4𝑣 − 4𝑣  , IMPOSSIBLE FOR A 
3-PERIODIC NET. 

 
 
 
 
 
 
 
 
 
 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS DE. 
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CASE 66f.  

 

COLLISION AB  G.EQ.: 40𝐻 = −8𝑣 − 8𝑣 + 8𝑣 + 8𝑣 + 8𝑣 − 24𝑣 + 8𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

40𝐻 = −8𝑣 + 8𝑣 − 24𝑣 + 8𝑣  
5𝐻 = −𝑣 + 𝑣 − 3𝑣 + 𝑣  

𝐻 =? 

 
 

 
AB: POSSIBLE 

5𝐻 = −𝑣 + 𝑣 − 3𝑣 + 𝑣  / 𝐻 =? 
 

𝑎𝑣 − 𝑏𝑣 + 𝑐𝑣 − 𝑑𝑣 = 5𝐻 + 𝑣 − 𝑣 + 3𝑣 − 𝑣  
 

(𝑎 + 1)𝑣 + (−𝑏 − 3)𝑣 + (𝑐 + 1)𝑣 + (−𝑑 − 1)𝑣 = 5𝐻 
 
 

[4,2,-1,-1]  

 
(NEW COLLISION) 

(1,0,0), (-1,1,0), (1,1,1), (1,1,-1) 
v2  = (1,0,0) 
v3  = (1,-1,0)  
v4  = (1,1,1) 
v5  = (-1,-1,1) 
H  = (0,1,0) 3neigh /2/-1/-3/ 
/2/-1/2/-1/2/-1/2/-1/-3/-4/5/-1/-3/-8/ 
/7/-1/ 16-Circuit 
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[-1,2,4,-1]   

 

(1,1,1), (-1,1,0), (1,0,0), (1,1,-1) 
v2  = (1,1,1) 
v3  = (1,-1,0)  
v4  = (1,0,0) 
v5  = (-1,-1,1) 
H  = (0,1,0) 4neigh /-3/-8/-6/4/ 
/-3/-8/-6/4/-8/-6/4/-8/-6/4/-8/-6/4/-8/ 
/-6/5/-1/-3/-8/7/-2/ 21-Circuit 

[-1,2,-1,4]   

 

(1,1,1), (-1,1,0), (1,1,-1), (1,0,0) 
v2  = (1,1,1) 
v3  = (1,-1,0)  
v4  = (1,1,-1) 
v5  = (-1,0,0) 
H  = (0,1,0) 6neigh /-3/-8/7/-5/6/8/ 
/-3/-8/7/-1/-3/-4/6/7/-5/6/7/-5/6/7/ 
/-5/6/7/-5/6/7/-2/ 21-Circuit 

[-1,2,-1,-1]   

 
(tfo; sqc74) 

(1,1,1), (1,0,1), (0,0,1), (1,-1,0) 
v2  = (1,1,1) 
v3  = (-1,0,-1)  
v4  = (0,0,1) 
v5  = (-1,1,0) 
H  = (1,0,1) 1neigh /-3/ 
/-3/-8/7/-1/-3/-4/5/-2/ 8-Circuit 

[-1,-3,-1,-1]   

 

(1,1,1), (0,0,-1), (0,-1,1), (-1,0,1) 
v2  = (1,1,1) 
v3  = (0,0,1)  
v4  = (0,-1,1) 
v5  = (1,0,-1) 
H  = (0,0,0) 3neigh /1/-7/8/ 
/3/1/-2/1/-7/8/-4/5/-7/8/3/1/-7/8/3/ 
/1/-7/8/ 18-Circuit 
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COL. AC G.EQ.: 40𝐻 = 10𝑣 − 7𝑣 − 17𝑣 − 3𝑣 − 13𝑣 + 12𝑣 − 16𝑣 + 12𝑣  
   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

40𝐻 = −7𝑣 − 16𝑣 + 12𝑣 − 3𝑣  
𝐻 = 0 

THEN 16𝑣 = −7𝑣 + 12𝑣 − 3𝑣  , AND THUS, AND THUS, IN EACH COORDINATE: 
𝑣 = 1 → 𝑣 = −1, 𝑣 = 1 AND 𝑣 = 1.   
𝑣 = 0 → 𝑣 = 0, 𝑣 = 0 AND 𝑣 = 0.   

𝑣 = −1 → 𝑣 = 1, 𝑣 = −1 AND 𝑣 = 1.   
THEN 𝑣 = 𝑣 = −𝑣  , IMPOSSIBLE FOR A 3-PERIODIC NET. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS AC. 
COLLISION AD G.EQ.: 40𝐻 = 4𝑣 + 4𝑣 − 4𝑣 − 4𝑣 + 16𝑣 − 8𝑣 + 16𝑣  
   𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

40𝐻 = 4𝑣 + 16𝑣 − 8𝑣 − 4𝑣   
10𝐻 = 𝑣 + 4𝑣 − 2𝑣 − 𝑣   

 𝐻 = 0 

[-4,-2,1,1]   

 
(NEW COLLISION) 

(0,0,-1), (-1,0,1), (-1,1,-1), (-1,-1,-1) 
v2  = (0,0,-1) 
v3  = (1,0,-1)  
v4  = (-1,1,-1) 
v5  = (1,1,1) 
 H=(0,0,0) 1neigh /1/ 

 /-4/5/-1/-3/-8/7/-1/2/-1/2/-1/2/-1/ 
/2/-1/-3/ 16-Circuit 
 

COL. AE G.E.: 40𝐻 = −10𝑣 − 17𝑣 − 7𝑣 − 13𝑣 − 3𝑣 + 12𝑣 − 16𝑣 + 12𝑣  
   𝑨𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

40𝐻 = −17𝑣 − 16𝑣 − 13𝑣 + 12𝑣   
𝐻 = 0  

THEN, 17𝑣 = −16𝑣 − 13𝑣 + 12𝑣 , AND THUS, IN EACH COORDINATE: 
𝑣 = 1 → 𝑣 = −1, 𝑣 = −1 AND 𝑣 = −1.   

𝑣 = 0 → 𝑣 = 0, 𝑣 = 0 AND 𝑣 = 0.   
𝑣 = −1 → 𝑣 = 1, 𝑣 = 1 AND 𝑣 = 1.   

THEN 𝑣 = 𝑣 = 𝑣  , IMPOSSIBLE FOR A 3-PERIODIC NET. 
 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AE. 
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COLLISION BC G.E.: 40𝐻 = 10𝑣 + 𝑣 − 9𝑣 − 11𝑣 − 21𝑣 + 4𝑣 + 8𝑣 + 4𝑣  
   𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

40𝐻 = 𝑣 + 8𝑣 −11𝑣 + 4𝑣  
 𝐻 = 0  

11𝑣 = 𝑣 + 8𝑣 + 4𝑣  , AND THUS, IN EACH COORDINATE: 
𝑣 = 1 → 𝑣 = −1, 𝑣 = 1 AND 𝑣 = 1.   
𝑣 = 0 → 𝑣 = 0, 𝑣 = 0 AND 𝑣 = 0.   

𝑣 = −1 → 𝑣 = 1, 𝑣 = −1 AND 𝑣 = −1.   
THEN 𝑣 = 𝑣 = 𝑣  , IMPOSSIBLE FOR A 3-PERIODIC NET. 

 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BC. 
COLLISION BD  G.E.: 40𝐻 = 12𝑣 + 12𝑣 − 12𝑣 − 12𝑣 + 16𝑣 + 8𝑣 + 8𝑣  
   𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

40𝐻 = 12𝑣 − 12𝑣 + 16𝑣 + 8𝑣  
10𝐻 = 3𝑣 − 3𝑣 + 4𝑣 + 2𝑣  

𝐻 =? 
 

𝑎𝑣 − 𝑏𝑣 + 𝑐𝑣 − 𝑑𝑣 = 10𝐻 − 3𝑣 + 3𝑣 − 4𝑣 − 2𝑣   
 

(𝑎 + 2)𝑣 + (−𝑏 + 4)𝑣 + (𝑐 − 3)𝑣 + (−𝑑 + 3)𝑣 = 10𝐻 
 

THE COEFFICIENTS 𝑎 = −2, 𝑏 = 4, 𝑐 = 3 AND 𝑑 = 3 MODULO 10 CANNOT GENERATE AN 
ADMISSIBLE (𝑎, 𝑏, 𝑐, 𝑑) SOLUTION. 

IMPOSSIBLE, THERE ARE NO COLLISIONS BD. 
COLLISION BE G.E.: 40𝐻 = −10𝑣 + 𝑣 − 9𝑣 − 11𝑣 − 21𝑣 + 8𝑣 + 4𝑣 + 4𝑣  
   𝑩𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

40𝐻 = −9𝑣 + 8𝑣 −21𝑣 + 4𝑣  
𝐻 = 0 

21𝑣 = −9𝑣 +8𝑣 + 4𝑣 , AND THUS, IN EACH COORDINATE: 
𝑣 = 1 → 𝑣 = −1, 𝑣 = 1 AND 𝑣 = 1.   
𝑣 = 0 → 𝑣 = 0, 𝑣 = 0 AND 𝑣 = 0.   

𝑣 = −1 → 𝑣 = 1, 𝑣 = −1 AND 𝑣 = −1.   
THEN 𝑣 = 𝑣 = 𝑣  , IMPOSSIBLE FOR A 3-PERIODIC NET. 

 
 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BE. 
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COLLISION CD G.E.: 40𝐻 = −10𝑣 + 21𝑣 + 11𝑣 + 9𝑣 − 𝑣 + 8𝑣 + 4𝑣 + 4𝑣  
   𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

40𝐻 = 11𝑣 + 8𝑣 −𝑣 + 4𝑣  
 𝐻 = 0 

THEN 11𝑣 = −8𝑣 +𝑣 − 4𝑣 , AND THUS, IN EACH COORDINATE: 
𝑣 = 1 → 𝑣 = −1, 𝑣 = −1 AND 𝑣 = −1.   

𝑣 = 0 → 𝑣 = 0, 𝑣 = 0 AND 𝑣 = 0.   
𝑣 = −1 → 𝑣 = 1, 𝑣 = 1 AND 𝑣 = 1.   

THEN 𝑣 = 𝑣 = 𝑣  , IMPOSSIBLE FOR A 3-PERIODIC NET. 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS CD. 
COLLISION CE G.E.: 40𝐻 = −20𝑣 + 10𝑣 − 10𝑣 + 10𝑣 − 10𝑣  
   𝑪𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

40𝐻 = −10𝑣 − 10𝑣   
4𝐻 = −𝑣 − 𝑣   

𝐻 = 0 

[0,0,1,-1]   

 
(3,3,4,4T48) 

(0,1,0), (0,0,-1), (-1,0,0), (-1,0,0) 
v2  = (0,1,0) 
v3  = (0,0,1)  
v4  = (-1,0,0) 
v5  = (1,0,0) 
 H=(0,0,0) 1neigh /-6/ 
/-4/6/7/-5/6/8/ 
6-Circuit 

COLLISION DE G.E.: 40𝐻 = −10𝑣 − 11𝑣 − 21𝑣 + 𝑣 − 9𝑣 − 8𝑣 − 4𝑣 − 4𝑣  
   𝑫𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

40𝐻 = −21𝑣 − 8𝑣 −9𝑣 − 4𝑣  
 𝐻 = 0 

21𝑣 = −9𝑣 −8𝑣 − 4𝑣 , AND THUS, IN EACH COORDINATE: 
𝑣 = 1 → 𝑣 = −1, 𝑣 = −1 AND 𝑣 = −1.   

𝑣 = 0 → 𝑣 = 0, 𝑣 = 0 AND 𝑣 = 0.   
𝑣 = −1 → 𝑣 = 1, 𝑣 = 1 AND 𝑣 = 1.   

THEN 𝑣 = 𝑣 = 𝑣  AND  IMPOSSIBLE FOR A 3-PERIODIC NET. 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS DE. 
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CASE 66g.  

 

COLLISION AB  G.EQ.: 40𝐻 = −8𝑣 − 8𝑣 + 8𝑣 + 8𝑣 + 8𝑣 − 24𝑣 + 8𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

40𝐻 = −8𝑣 + 8𝑣 − 24𝑣  
5𝐻 = −𝑣 + 𝑣 − 3𝑣  

𝐻 =? 

 

 
AB: POSSIBLE 

5𝐻 = −𝑣 + 𝑣 − 3𝑣  / 𝐻 =? 
 

𝑎𝑣 − 𝑏𝑣 − 𝑐𝑣 − 𝑑𝑣 = 5𝐻 + 𝑣 − 𝑣 + 3𝑣  
 

(𝑎 + 1)𝑣 + (−𝑏 − 3)𝑣 + (−𝑐 − 1)𝑣 − 𝑣 = 5𝐻 
 
 

[-1,2,-1,0]   

 
(tfo; sqc74) 

(-1,-1,0), (0,-1,0), (1,-1,0), (0,0,1) 
v2  = (-1,-1,0) 
v3  = (0,1,0)  
v5  = (-1,1,0) 
v6  = (0,0,-1) 
H  = (0,-1,0) 1neigh /-3/ 
/-3/-8/7/-1/-3/-4/5/-2/ 
8-Circuit 
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COL. AC G.EQ.: 40𝐻 = 10𝑣 − 7𝑣 − 17𝑣 − 3𝑣 − 13𝑣 + 12𝑣 − 16𝑣 + 12𝑣  
   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

40𝐻 = −7𝑣 − 16𝑣 + 12𝑣 + 10𝑣  
𝐻 = 0.  

THEN 7𝑣 = −16𝑣 + 12𝑣 + 10𝑣  , AND THUS 𝑣 = 0 AND 16𝑣 = 12𝑣 + 10𝑣 ,  IMPOSSIBLE 
FOR A 3-PERIODIC NET. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS AC. 
COLLISION AD G.EQ.: 40𝐻 = 4𝑣 + 4𝑣 − 4𝑣 − 4𝑣 + 16𝑣 − 8𝑣 + 16𝑣  
   𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

40𝐻 = 4𝑣 + 16𝑣 − 8𝑣   
10𝐻 = 𝑣 + 4𝑣 − 2𝑣  

 𝐻 = 0 
THEN 4𝑣 = 2𝑣 − 𝑣  , AND THUS 𝑣 = 𝑣 = 𝑣 = 0 , IMPOSSIBLE FOR A 3-PERIODIC NET. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS AD. 
COL. AE G.E.: 40𝐻 = −10𝑣 − 17𝑣 − 7𝑣 − 13𝑣 − 3𝑣 + 12𝑣 − 16𝑣 + 12𝑣  
   𝑨𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

40𝐻 = −17𝑣 − 16𝑣 − 10𝑣 + 12𝑣   
𝐻 = 0 

THEN 17𝑣 = −16𝑣 − 10𝑣 + 12𝑣 , AND THUS 𝑣 = 0 AND 16𝑣 = −10𝑣 + 12𝑣 ,  IMPOSSIBLE 
FOR A 3-PERIODIC NET. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS AE. 
COLLISION BC G.E.: 40𝐻 = 10𝑣 + 𝑣 − 9𝑣 − 11𝑣 − 21𝑣 + 4𝑣 + 8𝑣 + 4𝑣  
   𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

40𝐻 = 𝑣 + 8𝑣 +10𝑣 + 4𝑣  
 𝐻 = 0  

10𝑣 = −𝑣 − 8𝑣 − 4𝑣  , AND THUS 𝑣 = 0 AND −𝑣 = 8𝑣 + 4𝑣 ,  IMPOSSIBLE  
FOR A 3-PERIODIC NET. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS BC. 
COLLISION BD  G.E.: 40𝐻 = 12𝑣 + 12𝑣 − 12𝑣 − 12𝑣 + 16𝑣 + 8𝑣 + 8𝑣  
   𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

40𝐻 = 12𝑣 + 16𝑣 + 8𝑣  
10𝐻 = 3𝑣 + 4𝑣 + 2𝑣  

𝐻 = 0  
3𝑣 = −4𝑣 − 2𝑣  , THEN 𝑣 = 𝑣 = 𝑣 = 0,  IMPOSSIBLE FOR A 3-PERIODIC NET. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS BD. 
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COLLISION BE G.E.: 40𝐻 = −10𝑣 + 𝑣 − 9𝑣 − 11𝑣 − 21𝑣 + 8𝑣 + 4𝑣 + 4𝑣  
   𝑩𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

40𝐻 = −9𝑣 + 8𝑣 −10𝑣 + 4𝑣  
𝐻 = 0  

9𝑣 = 8𝑣 −10𝑣 + 4𝑣 , AND THUS 𝑣 = 0 AND 8𝑣 −10𝑣 = −4𝑣 , 
IMPOSSIBLE FOR A 3-PERIODIC NET. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS BE. 
COLLISION CD G.E.: 40𝐻 = −10𝑣 + 21𝑣 + 11𝑣 + 9𝑣 − 𝑣 + 8𝑣 + 4𝑣 + 4𝑣  
   𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

40𝐻 = 11𝑣 + 8𝑣 −10𝑣 + 4𝑣  
 𝐻 = 0 

THEN 11𝑣 = −8𝑣 +10𝑣 − 4𝑣  AND THUS 𝑣 = 0 AND −8𝑣 +10𝑣 = 4𝑣 ,  
IMPOSSIBLE FOR A 3-PERIODIC NET. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS CD. 
COLLISION CE G.E.: 40𝐻 = −20𝑣 + 10𝑣 − 10𝑣 + 10𝑣 − 10𝑣  
   𝑪𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

40𝐻 = −20𝑣 − 10𝑣   
4𝐻 = −2𝑣 − 𝑣   

𝐻 = 0 
𝑣 = 𝑣 = 0 , IMPOSSIBLE FOR A 3-PERIODIC NET. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS CE. 
COLLISION DE G.E.: 40𝐻 = −10𝑣 − 11𝑣 − 21𝑣 + 𝑣 − 9𝑣 − 8𝑣 − 4𝑣 − 4𝑣  
   𝑫𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

40𝐻 = −21𝑣 − 8𝑣 −10𝑣 − 4𝑣  
 𝐻 = 0 

21𝑣 = −8𝑣 −10𝑣 − 4𝑣 , AND THUS  
𝑣 = 0 AND 8𝑣 = −10𝑣 − 4𝑣 ,  IMPOSSIBLE FOR A 3-PERIODIC NET. 

 
 
 
 
 
 
 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS DE. 
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CASE 66h.  

 

COLLISION AB  G.EQ.: 40𝐻 = −8𝑣 − 8𝑣 + 8𝑣 + 8𝑣 + 8𝑣 − 24𝑣 + 8𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟕 = 𝒗𝟔 = 𝟎𝟎𝟎. 

40𝐻 = −8𝑣 + 8𝑣 − 24𝑣 + 8𝑣  
5𝐻 = −𝑣 + 𝑣 − 3𝑣 + 𝑣  

𝐻 =? 

 

 
AB: POSSIBLE 

5𝐻 = −𝑣 + 𝑣 − 3𝑣 + 𝑣  / 𝐻 =? 
 

𝑎𝑣 − 𝑏𝑣 − 𝑐𝑣 − 𝑑𝑣 = 5𝐻 + 𝑣 − 𝑣 + 3𝑣 − 𝑣  
 

(𝑎 + 1)𝑣 + (−𝑏 − 3)𝑣 + (−𝑐 − 1)𝑣 + (−𝑑 + 1)𝑣 = 5𝐻 
 
 

[4,2,-1,1]  

 
(66f_AB_42-1-1) 

(NEW COLLISION) 

(1,0,0), (-1,1,0), (1,1,1), (-1,-1,1) 
v2  = (1,0,0) 
v3  = (1,-1,0)  
v5  = (-1,-1,-1) 
v8  = (1,1,-1) 
H  = (0,1,0) 3neigh /2/-1/-3/ 
/2/-1/2/-1/2/-1/2/-1/-3/-4/5/-1/-3/-8/ 
/7/-1/ 16-Circuit 
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[-1,2,4,1]   

 
(66f_AB_-12-14 ) 

(1,1,1), (-1,1,0), (1,0,0), (-1,-1,1) 
v2  = (1,1,1) 
v3  = (1,-1,0)  
v5  = (-1,0,0) 
v8  = (1,1,-1) 
H  = (0,1,0) 6neigh /-3/-4/6/7/-5/4/ 
/-3/-8/7/-1/-3/-4/6/7/-5/6/7/-5/6/7/ 
/-5/6/7/-5/6/7/-2/ 21-Circuit 

[-1,2,-1,-4]   

 
(66f_AB_-124-1 ) 

(1,1,1), (-1,1,0), (1,1,-1), (-1,0,0) 
v2  = (1,1,1) 
v3  = (1,-1,0)  
v5  = (-1,-1,1) 
v8  = (1,0,0) 
H  = (0,1,0) 4neigh /-3/-4/6/8/ 
/-3/-4/6/8/-4/6/8/-4/6/8/-4/6/8/-4/ 
/5/-1/-3/-4/6/7/-2/ 21-Circuit 

[-1,2,-1,1]   

 
(tfo; sqc74) 

(1,1,1), (1,0,1), (0,0,1), (-1,1,0) 
v2  = (1,1,1) 
v3  = (-1,0,-1)  
v5  = (0,0,-1) 
v8  = (1,-1,0) 
H  = (1,0,1) 1neigh /-3/ 
/-3/-8/7/-1/-3/-4/5/-2/ 
8-Circuit 

[-1,-3,-1,1]   

 

(1,1,1), (0,0,-1), (0,-1,1), (1,0,-1) 
v2  = (1,1,1) 
v3  = (0,0,1)  
v5  = (0,1,-1) 
v8  = (-1,0,1) 
H  = (0,0,0) 4neigh /1/-7/-6/4/ 
/3/1/-2/1/-7/-6/5/-7/-6/4/3/1/-7/-6/4/ 
/3/1/-7/-6/4/-8/-6/4/ 23-Circuit 
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COL. AC G.EQ.: 40𝐻 = 10𝑣 − 7𝑣 − 17𝑣 − 3𝑣 − 13𝑣 + 12𝑣 − 16𝑣 + 12𝑣  
   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟕 = 𝒗𝟔 = 𝟎𝟎𝟎. 

40𝐻 = −7𝑣 − 16𝑣 + 12𝑣 − 13𝑣  
𝐻 = 0  

THEN 12𝑣 = 7𝑣 + 16𝑣 + 13𝑣  AND THUS 𝑣 = 0 AND −7𝑣 = 16𝑣 + 13𝑣 , IMPOSSIBLE FOR 
A 3-PERIODIC NET. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS AC. 
COLLISION AD G.EQ.: 40𝐻 = 4𝑣 + 4𝑣 − 4𝑣 − 4𝑣 + 16𝑣 − 8𝑣 + 16𝑣  
   𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟕 = 𝒗𝟔 = 𝟎𝟎𝟎. 

40𝐻 = 4𝑣 + 16𝑣 − 8𝑣 − 4𝑣   
10𝐻 = 𝑣 + 4𝑣 − 2𝑣 − 𝑣   

 𝐻 = 0 

[-4,-2,1,-1]   

   
(66f_AD_-4-211) 

(NEW COLLISION) 

(0,0,-1), (-1,0,1), (-1,-1,-1), (1,-1,1) 
v2  = (0,0,-1) 
v3  = (1,0,-1)  
v5  = (1,1,1) 
v8  = (-1,1,-1) 
 H=(0,0,0) 1neigh /1/ 
/5/-1/2/-1/2/-1/2/ 
/-1/2/-1/-3/-8/7/-1/-3/-4/ 
16-Circuit 

COL. AE G.E.: 40𝐻 = −10𝑣 − 17𝑣 − 7𝑣 − 13𝑣 − 3𝑣 + 12𝑣 − 16𝑣 + 12𝑣  
   𝑨𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟕 = 𝒗𝟔 = 𝟎𝟎𝟎. 

40𝐻 = −17𝑣 − 16𝑣 − 3𝑣 + 12𝑣   
𝐻 = 0.  

THEN 17𝑣 = −16𝑣 − 3𝑣 + 12𝑣  AND THUS 𝑣 = 0 AND 16𝑣 = −3𝑣 + 12𝑣  ,  
IMPOSSIBLE FOR A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AE. 
COLLISION BC G.E.: 40𝐻 = 10𝑣 + 𝑣 − 9𝑣 − 11𝑣 − 21𝑣 + 4𝑣 + 8𝑣 + 4𝑣  
   𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟕 = 𝒗𝟔 = 𝟎𝟎𝟎. 

40𝐻 = 𝑣 + 8𝑣 −21𝑣 + 4𝑣  
 𝐻 = 0  

21𝑣 = 𝑣 + 8𝑣 + 4𝑣  , AND THUS 𝑣 = 𝑣 = 𝑣 = 0,  IMPOSSIBLE FOR A 3-PERIODIC NET. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BC. 
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COLLISION BD  G.E.: 40𝐻 = 12𝑣 + 12𝑣 − 12𝑣 − 12𝑣 + 16𝑣 + 8𝑣 + 8𝑣  
   𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟕 = 𝒗𝟔 = 𝟎𝟎𝟎. 

40𝐻 = 12𝑣 + 16𝑣 + 8𝑣 − 12𝑣   
10𝐻 = 3𝑣 + 4𝑣 + 2𝑣 − 3𝑣  

 𝐻 =? 
 

 
𝑎𝑣 − 𝑏𝑣 − 𝑐𝑣 − 𝑑𝑣 = 10𝐻 − 3𝑣 − 4𝑣 − 2𝑣 + 3𝑣  

 
(𝑎 + 2)𝑣 + (−𝑏 + 4)𝑣 + (−𝑐 + 3)𝑣 + (−𝑑 − 3)𝑣 = 10𝐻 

 

THE COEFFICIENTS 𝑎 = −2, 𝑏 = 4, 𝑐 = 3 AND 𝑑 = −3 MODULO 10 CANNOT GENERATE AN 
ADMISSIBLE (𝑎, 𝑏, 𝑐, 𝑑) SOLUTION. 

 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BD. 
COLLISION BE G.E.: 40𝐻 = −10𝑣 + 𝑣 − 9𝑣 − 11𝑣 − 21𝑣 + 8𝑣 + 4𝑣 + 4𝑣  
   𝑩𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟕 = 𝒗𝟔 = 𝟎𝟎𝟎. 

40𝐻 = −9𝑣 + 8𝑣 −11𝑣 + 4𝑣  
𝐻 = 0 

11𝑣 = −9𝑣 + 8𝑣 + 4𝑣 , AND THUS 𝑣 = 0 AND 9𝑣 = 8𝑣 + 4𝑣  , 
IMPOSSIBLE FOR A 3-PERIODIC NET. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS BE. 
COLLISION CD G.E.: 40𝐻 = −10𝑣 + 21𝑣 + 11𝑣 + 9𝑣 − 𝑣 + 8𝑣 + 4𝑣 + 4𝑣  
   𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟕 = 𝒗𝟔 = 𝟎𝟎𝟎. 

40𝐻 = 11𝑣 + 8𝑣 +9𝑣 + 4𝑣  
𝐻 = 0 

THEN −11𝑣 = 8𝑣 +9𝑣 + 4𝑣 , AND THUS, 𝑣 = 0 AND 8𝑣 +9𝑣 = −4𝑣 ,  
IMPOSSIBLE FOR A 3-PERIODIC NET. 

 
 
 
 
 
 
 
 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS CD. 
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COLLISION CE G.E.: 40𝐻 = −20𝑣 + 10𝑣 − 10𝑣 + 10𝑣 − 10𝑣  
   𝑪𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟕 = 𝒗𝟔 = 𝟎𝟎𝟎. 

40𝐻 = −10𝑣 + 10𝑣   
4𝐻 = −𝑣 + 𝑣   

𝐻 = 0 
 

[0,0,-1,1]   

 
(3,3,4,4T48) 

(1,0,0), (0,-1,0), (0,0,-1), (0,0,-1) 
v2  = (1,0,0) 
v3  = (0,1,0)  
v5  = (0,0,1) 
v8  = (0,0,1) 
 H=(0,0,0) 1neigh /-6/ 
/-5/6/8/-4/6/7/ 
6-Circuit 

COLLISION DE G.E.: 40𝐻 = −10𝑣 − 11𝑣 − 21𝑣 + 𝑣 − 9𝑣 − 8𝑣 − 4𝑣 − 4𝑣  
   𝑫𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟕 = 𝒗𝟔 = 𝟎𝟎𝟎. 

40𝐻 = −21𝑣 − 8𝑣 +𝑣 − 4𝑣  
 𝐻 = 0 

21𝑣 = −8𝑣 +𝑣 − 4𝑣 , AND THUS 
𝑣 = 0 AND 8𝑣 = 𝑣 − 4𝑣 ,  IMPOSSIBLE FOR A 3-PERIODIC NET. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS DE. 
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CASE 66i.  

 

COLLISION AB  G.EQ.: 40𝐻 = −8𝑣 − 8𝑣 + 8𝑣 + 8𝑣 + 8𝑣 − 24𝑣 + 8𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟕 = 𝒗𝟔 = 𝟎𝟎𝟎. 

40𝐻 = −8𝑣 + 8𝑣 + 8𝑣 + 8𝑣  
5𝐻 = −𝑣 + 𝑣 + 𝑣 + 𝑣  

𝐻 = 0 

[1,1,-1,1]   

 
(tfo; sqc74) 

(-1,0,0), (0,-1,0), (-1,-1,-1), (0,0,-1) 
v1  = (1,0,0) 
v2  = (0,1,0)  
v5  = (1,1,1) 
v8  = (0,0,1) 

 H=(0,0,0) 1neigh /-3/ 

/1/-5/4/3/2/-7/8/3/ 
8-Circuit 

COL. AC G.EQ.: 40𝐻 = 10𝑣 − 7𝑣 − 17𝑣 − 3𝑣 − 13𝑣 + 12𝑣 − 16𝑣 + 12𝑣  
   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟕 = 𝒗𝟔 = 𝟎𝟎𝟎. 

40𝐻 = −7𝑣 + 12𝑣 + 12𝑣 − 13𝑣  
𝐻 = 0.  

THEN 12(𝑣 + 𝑣 ) = 7𝑣 + 13𝑣  AND THUS 𝑣 = −𝑣  AND 7𝑣 = −13𝑣 , IMPOSSIBLE  
FOR A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AC. 
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COLLISION AD G.EQ.: 40𝐻 = 4𝑣 + 4𝑣 − 4𝑣 − 4𝑣 + 16𝑣 − 8𝑣 + 16𝑣  
   𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟕 = 𝒗𝟔 = 𝟎𝟎𝟎. 

40𝐻 = 4𝑣 + 16𝑣 + 16𝑣 − 4𝑣   
10𝐻 = 𝑣 + 4𝑣 + 4𝑣 − 𝑣   

 𝐻 =? 
 

−𝑎𝑣 − 𝑏𝑣 − 𝑐𝑣 − 𝑑𝑣 = 10𝐻 − 𝑣 − 4𝑣 − 4𝑣 + 𝑣  
 

(−𝑎 + 4)𝑣 + (−𝑏 + 4)𝑣 + (−𝑐 + 1)𝑣 + (−𝑑 − 1)𝑣 = 10𝐻 
 

THE COEFFICIENTS 𝑎 = 4, 𝑏 = 4, 𝑐 = 1 AND 𝑑 = −1 MODULO 10 CANNOT GENERATE AN 
ADMISSIBLE (𝑎, 𝑏, 𝑐, 𝑑) SOLUTION. 

 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AD. 
COL. AE G.E.: 40𝐻 = −10𝑣 − 17𝑣 − 7𝑣 − 13𝑣 − 3𝑣 + 12𝑣 − 16𝑣 + 12𝑣  
   𝑨𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟕 = 𝒗𝟔 = 𝟎𝟎𝟎. 

40𝐻 = −17𝑣 + 12𝑣 − 3𝑣 + 12𝑣   
𝐻 = 0 

THEN 12(𝑣 + 𝑣 ) = 17𝑣 + 3𝑣  , THEN 𝑣 = −𝑣  AND 17𝑣 = −3𝑣  , IMPOSSIBLE  
FOR A 3-PERIODIC NET. 

 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AE. 
COLLISION BC G.E.: 40𝐻 = 10𝑣 + 𝑣 − 9𝑣 − 11𝑣 − 21𝑣 + 4𝑣 + 8𝑣 + 4𝑣  
   𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟕 = 𝒗𝟔 = 𝟎𝟎𝟎. 

40𝐻 = 𝑣 + 4𝑣 −21𝑣 + 4𝑣  
 𝐻 = 0  

21𝑣 = 𝑣 + 4𝑣 + 4𝑣  , THEN 𝑣 = 0 AND −𝑣 = 4𝑣 + 4𝑣  , IMPOSSIBLE FOR A  
3-PERIODIC NET. 

 
 
 
 
 
 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BC. 



306 
 

COLLISION BD  G.E.: 40𝐻 = 12𝑣 + 12𝑣 − 12𝑣 − 12𝑣 + 16𝑣 + 8𝑣 + 8𝑣  
   𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟕 = 𝒗𝟔 = 𝟎𝟎𝟎. 

40𝐻 = 12𝑣 + 8𝑣 + 8𝑣 − 12𝑣  
10𝐻 = 3𝑣 + 2𝑣 + 2𝑣 − 3𝑣  

 𝐻 =? 
 

 
−𝑎𝑣 − 𝑏𝑣 − 𝑐𝑣 − 𝑑𝑣 = 10𝐻 − 3𝑣 − 2𝑣 − 2𝑣 + 3𝑣  

 
(−𝑎 + 2)𝑣 + (−𝑏 + 2)𝑣 + (−𝑐 + 3)𝑣 + (−𝑑 − 3)𝑣 = 10𝐻 

 

THE COEFFICIENTS 𝑎 = 2, 𝑏 = 2, 𝑐 = 3 AND 𝑑 = −3 MODULO 10 CANNOT GENERATE AN 
ADMISSIBLE (𝑎, 𝑏, 𝑐, 𝑑) SOLUTION. 

 
 
 
 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BD. 
COLLISION BE G.E.: 40𝐻 = −10𝑣 + 𝑣 − 9𝑣 − 11𝑣 − 21𝑣 + 8𝑣 + 4𝑣 + 4𝑣  
   𝑩𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟕 = 𝒗𝟔 = 𝟎𝟎𝟎. 

40𝐻 = −9𝑣 + 4𝑣 −11𝑣 + 4𝑣  
𝐻 = 0 

11𝑣 = −9𝑣 + 4𝑣 + 4𝑣 , AND THUS, 𝑣 = 0 AND 9𝑣 = 4𝑣 + 4𝑣  , 
IMPOSSIBLE FOR A 3-PERIODIC NET. 

 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BE. 
COLLISION CD G.E.: 40𝐻 = −10𝑣 + 21𝑣 + 11𝑣 + 9𝑣 − 𝑣 + 8𝑣 + 4𝑣 + 4𝑣  
   𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟕 = 𝒗𝟔 = 𝟎𝟎𝟎. 

40𝐻 = 11𝑣 + 4𝑣 +9𝑣 + 4𝑣   
 𝐻 = 0 

THEN 11𝑣 = −4𝑣 −9𝑣 − 4𝑣 , AND THUS, 𝑣 = 0 AND 4𝑣 +9𝑣 = −4𝑣 ,  
IMPOSSIBLE FOR A 3-PERIODIC NET. 

 
 
 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS CD. 
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COLLISION CE G.E.: 40𝐻 = −20𝑣 + 10𝑣 − 10𝑣 + 10𝑣 − 10𝑣  
   𝑪𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟕 = 𝒗𝟔 = 𝟎𝟎𝟎. 

40𝐻 = −10𝑣 + 10𝑣   
4𝐻 = −𝑣 + 𝑣   

𝐻 = 0 
 

[0,0,-1,1]   

 
(3,3,4,4T48) 

(1,0,0), (0,-1,0), (0,0,-1), (0,0,-1) 
v1  = (1,0,0) 
v2  = (0,1,0)  
v5  = (0,0,1) 
v8  = (0,0,1) 
 H=(0,0,0) 1neigh /-6/ 
/-5/6/8/-4/6/7/ 
6-Circuit 

COLLISION DE G.E.: 40𝐻 = −10𝑣 − 11𝑣 − 21𝑣 + 𝑣 − 9𝑣 − 8𝑣 − 4𝑣 − 4𝑣  
   𝑫𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟕 = 𝒗𝟔 = 𝟎𝟎𝟎. 

40𝐻 = −21𝑣 − 4𝑣 +𝑣 − 4𝑣  
 𝐻 = 0 

21𝑣 = −4𝑣 +𝑣 − 4𝑣 , AND THUS,  
𝑣 = 0 AND 4𝑣 = 𝑣 − 4𝑣 ,  IMPOSSIBLE FOR A 3-PERIODIC NET. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS DE. 
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CASE 66j.  

 

COLLISION AB  G.EQ.: 40𝐻 = −8𝑣 − 8𝑣 + 8𝑣 + 8𝑣 + 8𝑣 − 24𝑣 + 8𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟕 = 𝒗𝟓 = 𝟎𝟎𝟎. 

40𝐻 = 8𝑣 + 8𝑣 + 8𝑣  
5𝐻 = 𝑣 + 𝑣 + 𝑣  

𝐻 = 0 

[1,1,0,1]   

 
(tfo; sqc74) 

(-1,0,0), (0,-1,0), (0,0,1), (1,1,0) 
v1  = (1,0,0) 
v2  = (0,1,0)  
v6  = (0,0,1) 
v8  = (-1,-1,0) 
 H=(0,0,0) 1neigh /-3/ 
/1/-7/8/3/2/-5/4/3/ 
8-Circuit 

COL. AC G.EQ.: 40𝐻 = 10𝑣 − 7𝑣 − 17𝑣 − 3𝑣 − 13𝑣 + 12𝑣 − 16𝑣 + 12𝑣  
   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟕 = 𝒗𝟓 = 𝟎𝟎𝟎. 

40𝐻 = 10𝑣 + 12𝑣 + 12𝑣 − 13𝑣  
𝐻 = 0 

THEN 12(𝑣 + 𝑣 ) = −10𝑣 + 13𝑣  AND THUS 𝑣 = −𝑣  AND 10𝑣 = 13𝑣 ,  
IMPOSSIBLE FOR A 3-PERIODIC NET. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS AC. 
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COLLISION AD G.EQ.: 40𝐻 = 4𝑣 + 4𝑣 − 4𝑣 − 4𝑣 + 16𝑣 − 8𝑣 + 16𝑣  
   𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟕 = 𝒗𝟓 = 𝟎𝟎𝟎. 

40𝐻 = 16𝑣 + 16𝑣 − 4𝑣   
10𝐻 = 4𝑣 + 4𝑣 − 𝑣   

𝐻 = 0 
4(𝑣 + 𝑣 ) = 𝑣   AND THUS 𝑣 = −𝑣  AND 𝑣 = 0 , IMPOSSIBLE FOR A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AD. 
COL. AE G.E.: 40𝐻 = −10𝑣 − 17𝑣 − 7𝑣 − 13𝑣 − 3𝑣 + 12𝑣 − 16𝑣 + 12𝑣  
   𝑨𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟕 = 𝒗𝟓 = 𝟎𝟎𝟎. 

40𝐻 = −10𝑣 + 12𝑣 − 3𝑣 + 12𝑣   
𝐻 = 0 

12(𝑣 + 𝑣 ) = 10𝑣 + 3𝑣  AND THUS 𝑣 = −𝑣  AND 10𝑣 = −3𝑣  , 
IMPOSSIBLE FOR A 3-PERIODIC NET. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS AE. 
COLLISION BC G.E.: 40𝐻 = 10𝑣 + 𝑣 − 9𝑣 − 11𝑣 − 21𝑣 + 4𝑣 + 8𝑣 + 4𝑣  
   𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟕 = 𝒗𝟓 = 𝟎𝟎𝟎. 

40𝐻 = 10𝑣 + 4𝑣 −21𝑣 + 4𝑣  
 𝐻 = 0  

21𝑣 = 10𝑣 + 4𝑣 + 4𝑣  , THEN 𝑣 = 0 AND −10𝑣 = 4𝑣 + 4𝑣  ,  
IMPOSSIBLE FOR A 3-PERIODIC NET. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS BC. 
COLLISION BD  G.E.: 40𝐻 = 12𝑣 + 12𝑣 − 12𝑣 − 12𝑣 + 16𝑣 + 8𝑣 + 8𝑣  
   𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟕 = 𝒗𝟓 = 𝟎𝟎𝟎. 

40𝐻 = 8𝑣 + 8𝑣 − 12𝑣  
10𝐻 = 2𝑣 + 2𝑣 − 3𝑣  

 𝐻 = 0 
2(𝑣 + 𝑣 ) = 3𝑣  , AND THUS, 𝑣 = 0 AND 𝑣 = −𝑣  

IMPOSSIBLE FOR A 3-PERIODIC NET. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BD. 
COLLISION BE G.E.: 40𝐻 = −10𝑣 + 𝑣 − 9𝑣 − 11𝑣 − 21𝑣 + 8𝑣 + 4𝑣 + 4𝑣  
   𝑩𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟕 = 𝒗𝟓 = 𝟎𝟎𝟎. 

40𝐻 = −10𝑣 + 4𝑣 −11𝑣 + 4𝑣  
𝐻 = 0  

11𝑣 = −10𝑣 + 4𝑣 + 4𝑣 , AND THUS 𝑣 = 0 AND 10𝑣 = 4𝑣 + 4𝑣 , 
IMPOSSIBLE FOR A 3-PERIODIC NET. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS BE. 
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COLLISION CD G.E.: 40𝐻 = −10𝑣 + 21𝑣 + 11𝑣 + 9𝑣 − 𝑣 + 8𝑣 + 4𝑣 + 4𝑣  
   𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟕 = 𝒗𝟓 = 𝟎𝟎𝟎. 

40𝐻 = −10𝑣 + 4𝑣 +9𝑣 + 4𝑣   
 𝐻 = 0 

THEN 9𝑣 = −4𝑣 +10𝑣 − 4𝑣 , AND THUS 𝑣 = 0 AND 4𝑣 +4𝑣 = 10𝑣 ,  
IMPOSSIBLE FOR A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS CD. 
COLLISION CE G.E.: 40𝐻 = −20𝑣 + 10𝑣 − 10𝑣 + 10𝑣 − 10𝑣  
   𝑪𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟕 = 𝒗𝟓 = 𝟎𝟎𝟎. 

40𝐻 = −20𝑣 + 10𝑣   
4𝐻 = −2𝑣 + 𝑣   

𝐻 = 0 
THEN 2𝑣 = 𝑣 , AND THUS, 𝑣 = 𝑣 = 0, IMPOSSIBLE FOR A 3-PERIODIC NET. 

 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS CE. 

COLLISION DE G.E.: 40𝐻 = −10𝑣 − 11𝑣 − 21𝑣 + 𝑣 − 9𝑣 − 8𝑣 − 4𝑣 − 4𝑣  
   𝑫𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟕 = 𝒗𝟓 = 𝟎𝟎𝟎. 

40𝐻 = −10𝑣 − 4𝑣 +𝑣 − 4𝑣  
 𝐻 = 0 

10𝑣 = −4𝑣 +𝑣 − 4𝑣 , AND THUS,  
𝑣 = 0 AND 4𝑣 = 𝑣 − 4𝑣 ,  IMPOSSIBLE FOR A 3-PERIODIC NET. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS DE. 
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CASE 66k.  

 

COLLISION AB  G.EQ.: 40𝐻 = −8𝑣 − 8𝑣 + 8𝑣 + 8𝑣 + 8𝑣 − 24𝑣 + 8𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟒 = 𝒗𝟔 = 𝟎𝟎𝟎. 

40𝐻 = 8𝑣 − 8𝑣 + 8𝑣 − 8𝑣  
5𝐻 = 𝑣 − 𝑣 + 𝑣 − 𝑣  

𝐻 = 0 

[-1,1,1,1]   

 
(tfo; sqc74) 

(1,1,1), (1,1,0), (0,1,0), (0,-1,1) 
v2  = (1,1,1) 
v5  = (1,1,0)  
v7  = (0,1,0) 
v8  = (0,1,-1) 
 H=(0,0,0) 1neigh /-3/ 
/2/-5/4/3/1/-7/8/3/ 
8-Circuit 

COL. AC G.EQ.: 40𝐻 = 10𝑣 − 7𝑣 − 17𝑣 − 3𝑣 − 13𝑣 + 12𝑣 − 16𝑣 + 12𝑣  
   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟒 = 𝒗𝟔 = 𝟎𝟎𝟎. 

40𝐻 = −7𝑣 − 17𝑣 + 12𝑣 − 13𝑣  
𝐻 = 0 

THEN 17𝑣 = −7𝑣 + 12𝑣 − 13𝑣  ; THEN 𝑣 = 0 AND 7𝑣 = 12𝑣 − 13𝑣  , IMPOSSIBLE FOR A 
3-PERIODIC NET.  

IMPOSSIBLE, THERE ARE NO COLLISIONS AC. 
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COLLISION AD G.EQ.: 40𝐻 = 4𝑣 + 4𝑣 − 4𝑣 − 4𝑣 + 16𝑣 − 8𝑣 + 16𝑣  
   𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟒 = 𝒗𝟔 = 𝟎𝟎𝟎. 

40𝐻 = 16𝑣 − 4𝑣 + 4𝑣 + 4𝑣   
10𝐻 = 4𝑣 − 𝑣 + 𝑣 + 𝑣   

 𝐻 = 0 
−4𝑣 = −𝑣 + 𝑣 + 𝑣   , AND THUS, 𝑣 = 0 AND 𝑣 = 𝑣 + 𝑣   , IMPOSSIBLE  

FOR A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AD. 
COL. AE G.E.: 40𝐻 = −10𝑣 − 17𝑣 − 7𝑣 − 13𝑣 − 3𝑣 + 12𝑣 − 16𝑣 + 12𝑣  
   𝑨𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟒 = 𝒗𝟔 = 𝟎𝟎𝟎. 

40𝐻 = −17𝑣 − 7𝑣 − 3𝑣 + 12𝑣   
𝐻 = 0 

THEN 17𝑣 = −7𝑣 − 3𝑣 + 12𝑣  , AND THUS 𝑣 = 0 AND 7𝑣 = −3𝑣 + 12𝑣  ,  
IMPOSSIBLE FOR A 3-PERIODIC NET. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS AE. 
COLLISION BC G.E.: 40𝐻 = 10𝑣 + 𝑣 − 9𝑣 − 11𝑣 − 21𝑣 + 4𝑣 + 8𝑣 + 4𝑣  
   𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟒 = 𝒗𝟔 = 𝟎𝟎𝟎. 

40𝐻 = 𝑣 − 9𝑣 −21𝑣 + 4𝑣  
 𝐻 = 0  

21𝑣 = 𝑣 − 9𝑣 + 4𝑣  , THEN 𝑣 = 0 AND 𝑣 − 9𝑣 = −4𝑣  ,  
IMPOSSIBLE FOR A 3-PERIODIC NET. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS BC. 
COLLISION BD  G.E.: 40𝐻 = 12𝑣 + 12𝑣 − 12𝑣 − 12𝑣 + 16𝑣 + 8𝑣 + 8𝑣  
   𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟒 = 𝒗𝟔 = 𝟎𝟎𝟎. 

40𝐻 = 12𝑣 + 12𝑣 + 8𝑣 − 12𝑣  
10𝐻 = 3𝑣 + 3𝑣 + 2𝑣 − 3𝑣  

𝐻 = 0 
3𝑣 + 3𝑣 − 3𝑣 = −2𝑣 , AND THUS, 𝑣 = 0 AND 3𝑣 + 3𝑣 = 3𝑣  

IMPOSSIBLE FOR A 3-PERIODIC NET.  
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BD. 
COLLISION BE G.E.: 40𝐻 = −10𝑣 + 𝑣 − 9𝑣 − 11𝑣 − 21𝑣 + 8𝑣 + 4𝑣 + 4𝑣  
   𝑩𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟒 = 𝒗𝟔 = 𝟎𝟎𝟎. 

40𝐻 = −9𝑣 + 𝑣 −11𝑣 + 4𝑣  
𝐻 = 0 

11𝑣 = −9𝑣 + 𝑣 + 4𝑣 , AND THUS 𝑣 = 0 AND −9𝑣 + 𝑣 = −4𝑣 , 
IMPOSSIBLE FOR A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS BE. 
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COLLISION CD G.E.: 40𝐻 = −10𝑣 + 21𝑣 + 11𝑣 + 9𝑣 − 𝑣 + 8𝑣 + 4𝑣 + 4𝑣  
   𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟒 = 𝒗𝟔 = 𝟎𝟎𝟎. 

40𝐻 = 11𝑣 + 21𝑣 +9𝑣 + 4𝑣   
𝐻 = 0 

THEN 21𝑣 = −11𝑣 −9𝑣 − 4𝑣  AND THUS 𝑣 = 0 AND 11𝑣 = −9𝑣 − 4𝑣 ,  
IMPOSSIBLE FOR A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS CD. 
COLLISION CE G.E.: 40𝐻 = −20𝑣 + 10𝑣 − 10𝑣 + 10𝑣 − 10𝑣  
   𝑪𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟒 = 𝒗𝟔 = 𝟎𝟎𝟎. 

40𝐻 = 10𝑣 − 10𝑣 + 10𝑣   
4𝐻 = 𝑣 − 𝑣 + 𝑣   

𝐻 = 0 
 

[0,1,-1,1]   

 
(3,3,4,4T48) 

(1,0,0), (0,1,1), (0,1,0), (0,0,-1) 
v2  = (1,0,0) 
v5  = (0,1,1)  
v7  = (0,1,0) 
v8  = (0,0,1) 
 H=(0,0,0) 1neigh /-6/ 
 /7/-5/6/8/-4/6/ 
6-Circuit 

COLLISION DE G.E.: 40𝐻 = −10𝑣 − 11𝑣 − 21𝑣 + 𝑣 − 9𝑣 − 8𝑣 − 4𝑣 − 4𝑣  
   𝑫𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟒 = 𝒗𝟔 = 𝟎𝟎𝟎. 

40𝐻 = −21𝑣 − 11𝑣 +𝑣 − 4𝑣  
 𝐻 = 0 

21𝑣 = −11𝑣 +𝑣 − 4𝑣 , AND THUS  
𝑣 = 0 AND 11𝑣 = 𝑣 − 4𝑣 ,  IMPOSSIBLE FOR A 3-PERIODIC NET. 

 
 
 
 
 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS DE. 
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CASE 66l.  

 

COLLISION AB  G.EQ.: 40𝐻 = −8𝑣 − 8𝑣 + 8𝑣 + 8𝑣 + 8𝑣 − 24𝑣 + 8𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

40𝐻 = 8𝑣 + 8𝑣 + 8𝑣 − 8𝑣  
5𝐻 = 𝑣 + 𝑣 + 𝑣 − 𝑣  

𝐻 = 0 

[-1,1,1,1]   

 
(tfo; sqc74) 

(1,0,0), (0,-1,0), (1,1,1), (0,0,-1) 
v2  = (1,0,0) 
v4  = (0,1,0)  
v7  = (1,1,1) 
v8  = (0,0,1) 
 H=(0,0,0) 1neigh /-3/ 
/2/-5/4/3/1/-7/8/3/ 
8-Circuit 

COL. AC G.EQ.: 40𝐻 = 10𝑣 − 7𝑣 − 17𝑣 − 3𝑣 − 13𝑣 + 12𝑣 − 16𝑣 + 12𝑣  
   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

40𝐻 = −3𝑣 − 17𝑣 + 12𝑣 − 13𝑣  
𝐻 = 0  

THEN 17𝑣 = −3𝑣 + 12𝑣 − 13𝑣  , AND THUS 𝑣 = 0 AND 3𝑣 = 12𝑣 − 13𝑣  , IMPOSSIBLE 
FOR A 3-PERIODIC NET.  

IMPOSSIBLE, THERE ARE NO COLLISIONS AC. 
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COLLISION AD G.EQ.: 40𝐻 = 4𝑣 + 4𝑣 − 4𝑣 − 4𝑣 + 16𝑣 − 8𝑣 + 16𝑣  
   𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

40𝐻 = 16𝑣 − 4𝑣 − 4𝑣 + 4𝑣   
10𝐻 = 4𝑣 − 𝑣 − 𝑣 + 𝑣   

𝐻 = 0 
−4𝑣 = −𝑣 − 𝑣 + 𝑣   AND THUS 𝑣 = 0 AND 𝑣 = −𝑣 + 𝑣   , IMPOSSIBLE  

FOR A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AD. 
COL. AE G.E.: 40𝐻 = −10𝑣 − 17𝑣 − 7𝑣 − 13𝑣 − 3𝑣 + 12𝑣 − 16𝑣 + 12𝑣  
   𝑨𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

40𝐻 = −13𝑣 − 7𝑣 − 3𝑣 + 12𝑣   
𝐻 = 0 

 THEN 13𝑣 = −7𝑣 − 3𝑣 + 12𝑣  , AND THUS 𝑣 = 0 AND 7𝑣 = −3𝑣 + 12𝑣  , 
IMPOSSIBLE FOR A 3-PERIODIC NET. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS AE. 
COLLISION BC G.E.: 40𝐻 = 10𝑣 + 𝑣 − 9𝑣 − 11𝑣 − 21𝑣 + 4𝑣 + 8𝑣 + 4𝑣  
   𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

40𝐻 = −11𝑣 − 9𝑣 −21𝑣 + 4𝑣  
𝐻 = 0  

21𝑣 = −11𝑣 − 9𝑣 + 4𝑣  , THEN 𝑣 = 0 AND −11𝑣 − 9𝑣 = −4𝑣  ,  
IMPOSSIBLE FOR A 3-PERIODIC NET. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS BC. 
COLLISION BD  G.E.: 40𝐻 = 12𝑣 + 12𝑣 − 12𝑣 − 12𝑣 + 16𝑣 + 8𝑣 + 8𝑣  
   𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

40𝐻 = 12𝑣 − 12𝑣 + 8𝑣 − 12𝑣  
10𝐻 = 3𝑣 − 3𝑣 + 2𝑣 − 3𝑣  

 𝐻 = 0 
3𝑣 − 3𝑣 − 3𝑣 = −2𝑣  AND THUS 𝑣 = 0 AND 3𝑣 − 3𝑣 = 3𝑣 , 

IMPOSSIBLE FOR A 3-PERIODIC NET. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BD. 
COLLISION BE G.E.: 40𝐻 = −10𝑣 + 𝑣 − 9𝑣 − 11𝑣 − 21𝑣 + 8𝑣 + 4𝑣 + 4𝑣  
   𝑩𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

40𝐻 = −21𝑣 + 𝑣 −11𝑣 + 4𝑣  
𝐻 = 0  

21𝑣 = −11𝑣 + 𝑣 + 4𝑣  AND THUS 𝑣 = 0 AND −11𝑣 + 𝑣 = −4𝑣   , 
IMPOSSIBLE FOR A 3-PERIODIC NET.  

IMPOSSIBLE, THERE ARE NO COLLISIONS BE. 
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COLLISION CD G.E.: 40𝐻 = −10𝑣 + 21𝑣 + 11𝑣 + 9𝑣 − 𝑣 + 8𝑣 + 4𝑣 + 4𝑣  
   𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

40𝐻 = −𝑣 + 21𝑣 +9𝑣 + 4𝑣   
 𝐻 = 0 

THEN 21𝑣 = 𝑣 −9𝑣 − 4𝑣  AND THUS 𝑣 = 0 AND −𝑣 = −9𝑣 − 4𝑣 ,  
IMPOSSIBLE FOR A 3-PERIODIC NET.  

IMPOSSIBLE, THERE ARE NO COLLISIONS CD. 
COLLISION CE G.E.: 40𝐻 = −20𝑣 + 10𝑣 − 10𝑣 + 10𝑣 − 10𝑣  
   𝑪𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

40𝐻 = 10𝑣 − 10𝑣 + 10𝑣   
4𝐻 = 𝑣 − 𝑣 + 𝑣   

𝐻 = 0 
 

[0,-1,-1,1]   

 
(3,3,4,4T48) 

(1,0,0), (0,-1,-1), (0,1,0), (0,0,-1) 
v2  = (1,0,0) 
v4  = (0,1,1)  
v7  = (0,1,0) 
v8  = (0,0,1) 
 H=(0,0,0) 1neigh /-6/ 
 /7/-5/6/8/-4/6/ 
6-Circuit 

COLLISION DE G.E.: 40𝐻 = −10𝑣 − 11𝑣 − 21𝑣 + 𝑣 − 9𝑣 − 8𝑣 − 4𝑣 − 4𝑣  
   𝑫𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

40𝐻 = −9𝑣 − 11𝑣 +𝑣 − 4𝑣  
 𝐻 = 0 

9𝑣 = −11𝑣 +𝑣 − 4𝑣 , AND THUS 
𝑣 = 0 AND 11𝑣 = 𝑣 − 4𝑣 ,  IMPOSSIBLE FOR A 3-PERIODIC NET. 

 
 
 
 
 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS DE. 
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CASE 66m.  

 

COLLISION AB  G.EQ.: 40𝐻 = −8𝑣 − 8𝑣 + 8𝑣 + 8𝑣 + 8𝑣 − 24𝑣 + 8𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟖 = 𝟎𝟎𝟎. 

40𝐻 = 8𝑣 + 8𝑣 − 8𝑣  
5𝐻 = 𝑣 + 𝑣 − 𝑣  

𝐻 = 0 
 
 

[-1,1,0,1]   

 
(tfo; sqc74) 

(1,0,0), (0,-1,0), (0,0,-1), (1,1,0) 
v2  = (1,0,0) 
v4  = (0,1,0)  
v6  = (0,0,1) 
v7  = (1,1,0) 
 H=(0,0,0) 1neigh /-3/ 
/2/-5/4/3/1/-7/8/3/ 
8-Circuit 
 
 
 

 
 
 
 



318 
 

COL. AC G.EQ.: 40𝐻 = 10𝑣 − 7𝑣 − 17𝑣 − 3𝑣 − 13𝑣 + 12𝑣 − 16𝑣 + 12𝑣  
   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟖 = 𝟎𝟎𝟎. 

40𝐻 = −3𝑣 − 17𝑣 + 12𝑣 + 10𝑣  
𝐻 = 0  

THEN 17𝑣 = −3𝑣 + 12𝑣 + 10𝑣   AND THUS 𝑣 = 0 AND 3𝑣 = 12𝑣 + 10𝑣  , IMPOSSIBLE  
FOR A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AC. 
COLLISION AD G.EQ.: 40𝐻 = 4𝑣 + 4𝑣 − 4𝑣 − 4𝑣 + 16𝑣 − 8𝑣 + 16𝑣  
   𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟖 = 𝟎𝟎𝟎. 

40𝐻 = 16𝑣 − 4𝑣 + 4𝑣  
10𝐻 = 4𝑣 − 𝑣 + 𝑣   

 𝐻 = 0 
−4𝑣 = −𝑣 + 𝑣   , AND THUS 𝑣 = 0 AND 𝑣 = 𝑣   , IMPOSSIBLE FOR A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AD. 
COL. AE G.E.: 40𝐻 = −10𝑣 − 17𝑣 − 7𝑣 − 13𝑣 − 3𝑣 + 12𝑣 − 16𝑣 + 12𝑣  
   𝑨𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟖 = 𝟎𝟎𝟎. 

40𝐻 = −13𝑣 − 7𝑣 − 10𝑣 + 12𝑣   
𝐻 = 0  

THEN 13𝑣 = −7𝑣 − 10𝑣 + 12𝑣  , AND THUS 𝑣 = 0 AND 7𝑣 = −10𝑣 + 12𝑣  ,  
IMPOSSIBLE FOR A 3-PERIODIC NET. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS AE. 
COLLISION BC G.E.: 40𝐻 = 10𝑣 + 𝑣 − 9𝑣 − 11𝑣 − 21𝑣 + 4𝑣 + 8𝑣 + 4𝑣  
   𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟖 = 𝟎𝟎𝟎. 

40𝐻 = −11𝑣 − 9𝑣 +10𝑣 + 4𝑣  
 𝐻 = 0  

11𝑣 = 10𝑣 − 9𝑣 + 4𝑣  , THEN 𝑣 = 0 AND 10𝑣 − 9𝑣 = −4𝑣  ,  
IMPOSSIBLE FOR A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS BC. 
COLLISION BD  G.E.: 40𝐻 = 12𝑣 + 12𝑣 − 12𝑣 − 12𝑣 + 16𝑣 + 8𝑣 + 8𝑣  
   𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟖 = 𝟎𝟎𝟎. 

40𝐻 = 12𝑣 − 12𝑣 + 8𝑣  
10𝐻 = 3𝑣 − 3𝑣 + 2𝑣  

 𝐻 = 0 
3𝑣 − 3𝑣 = −2𝑣 , AND THUS, 𝑣 = 0 AND 𝑣 = 𝑣 , 

IMPOSSIBLE FOR A 3-PERIODIC NET. 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BD. 
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COLLISION BE G.E.: 40𝐻 = −10𝑣 + 𝑣 − 9𝑣 − 11𝑣 − 21𝑣 + 8𝑣 + 4𝑣 + 4𝑣  
   𝑩𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟖 = 𝟎𝟎𝟎. 

40𝐻 = −21𝑣 + 𝑣 −10𝑣 + 4𝑣  
𝐻 = 0  

THEN 21𝑣 = −10𝑣 + 𝑣 + 4𝑣 , AND THUS 𝑣 = 0 AND 10𝑣 = 𝑣 + 4𝑣  , 
IMPOSSIBLE FOR A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS BE. 
COLLISION CD G.E.: 40𝐻 = −10𝑣 + 21𝑣 + 11𝑣 + 9𝑣 − 𝑣 + 8𝑣 + 4𝑣 + 4𝑣  
   𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟖 = 𝟎𝟎𝟎. 

40𝐻 = −𝑣 + 21𝑣 −10𝑣 + 4𝑣   
 𝐻 = 0 

THEN 21𝑣 = 𝑣 +10𝑣 − 4𝑣 , AND THUS 𝑣 = 0 AND 10𝑣 = −𝑣 + 4𝑣 ,  
IMPOSSIBLE FOR A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS CD. 
COLLISION CE G.E.: 40𝐻 = −20𝑣 + 10𝑣 − 10𝑣 + 10𝑣 − 10𝑣  
   𝑪𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟖 = 𝟎𝟎𝟎. 

40𝐻 = −20𝑣 + 10𝑣 − 10𝑣   
4𝐻 = −2𝑣 + 𝑣 − 𝑣   

𝐻 =? 

 
 
 

 
CE: POSSIBLE 

4𝐻 = −2𝑣 + 𝑣 − 𝑣  / 𝐻 =? 
 

𝑎𝑣 − 𝑏𝑣 − 𝑐𝑣 + 𝑑𝑣 = 4𝐻 + 2𝑣 − 𝑣 + 𝑣  
 

𝑎𝑣 + (−𝑏 − 1)𝑣 + (−𝑐 − 2)𝑣 + (𝑑 + 1)𝑣 = 4𝐻 
 
 

[0,-1,-2,-1]   

 
(66c_CE_-41-23 ) 

(0,0,1), (1,1,0), (0,-1,0), (-1,1,0) 
v2  = (0,0,1) 
v4  = (-1,-1,0)  
v6  = (0,1,0) 
v7  = (-1,1,0) 

H  = (0,0,0) 4neigh /8/3/1/-5/ 
/3/1/-5/4/3/1/-7/8/3/1/-5/6/8/3/1/-5/ 
/6/8/ 18-Circuit 
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[0,-1,2,-1]   

 
(3,3,4,4T48) 

(0,0,1), (1,1,0), (0,1,0), (-1,1,0) 
v2  = (0,0,1) 
v4  = (-1,-1,0)  
v6  = (0,-1,0) 
v7  = (-1,1,0) 

H  = (0,1,0) 1neigh /-6/ 
/5/-7/-6/4/-8/-6/ 
6-Circuit 

[4,3,2,-1]   

 
(66d_CE_43-21 ) 

(1,0,-1), (-1,1,1), (0,-1,1), (1,1,1) 
v2  = (1,0,-1) 
v4  = (1,-1,-1)  
v6  = (0,1,-1) 
v7  = (1,1,1) 

H  = (0,0,1) 7neigh /-6/5/-1/2/-1/-3/-4/ 
/-6/5/-1/2/-1/-3/-4/5/-7/-6/5/-1/2/ 
/-1/-3/-4/5/-1/2/-1/2/-1/-3/-4/5/-1/ 
/-3/-8/  28-Circuit 

[4,3,-2,-1]  

 
(66c_CE_-41-2-1 ) 

(1,0,-1), (-1,1,1), (0,1,-1), (1,1,1) 
v2  = (1,0,-1) 
v4  = (1,-1,-1) 
v6  = (0,-1,1) 
v7  = (1,1,1) 

H  = (0,1,0) 6neigh /8/-4/5/-1/2/-5/ 
/8/-4/6/8/-4/6/8/-4/5/-1/2/-1/2/ 
/-1/2/-1/2/-7/ 18-Circuit 

[4,-1,2,-1]   

 
(66c_CE_-412-1 ) 

(1,0,0), (1,1,1), (-1,1,0), (1,1,-1) 
v2  = (1,0,0) 
v4  = (-1,-1,-1)  
v6  = (1,-1,0) 
v7  = (1,1,-1) 

H  = (0,1,0) 5neigh /-6/5/-1/2/-5/ 
/2/-1/2/-1/2/-1/2/-1/-7/-6/4/-8/-6/5/ 
14-Circuit 
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[4,-1,2,3]   

 
(66c_CE_-4-32-1 ) 

(1,0,-1), (1,1,1), (0,-1,1), (-1,1,1) 
v2  = (1,0,-1) 
v4  = (-1,-1,-1)  
v6  = (0,1,-1) 
v7  = (-1,1,1) 

H  = (0,0,1) 7neigh /7/-1/2/-1/-3/-8/-6/ 
/7/-1/2/-1/2/-1/2/-1/2/-1/-3/-8/-6/4/ 
/-8/-6/5/-1/-3/-8/7/-1/-3/-8/7/-1/-3/-8/ 
28-Circuit 

[4,-1,-2,3]   

 
(66d_CE_4-121 ) 

(1,0,-1), (1,1,1), (0,1,-1), (-1,1,1) 
v2  = (1,0,-1) 
v4  = (-1,-1,-1)  
v6  = (0,-1,1) 
v7  = (-1,1,1) 

H  = (0,1,0) 4neigh /7/-1/2/-5/ 
/7/-1/2/-5/6/7/-1/2/-1/2/-5/6/7/-1/ 
/2/-5/4/-8/ 18-Circuit 

[-4,3,2,-1]   

 
(66d_CE_4-1-2-3 ) 

(-1,0,1), (-1,1,1), (0,-1,1), (1,1,1) 
v2  = (-1,0,1) 
v4  = (1,-1,-1)  
v6  = (0,1,-1) 
v7  = (1,1,1) 

H  = (0,0,1) 5neigh /-6/5/-2/-3/-4/ 
/5/-7/-6/5/-2/-3/-4/5/-2/-3/-8/-6/5/-2/ 
/-3/-4/5/-2/-3/-4/ 20-Circuit 

[-4,-1,2,3]   

 
(66c_CE_-4123 ) 

(-1,0,1), (1,1,1), (0,-1,1), (-1,1,1) 
v2  = (-1,0,1) 
v4  = (-1,-1,-1)  
v6  = (0,1,-1) 
v7  = (-1,1,1) 

H  = (0,0,1) 5neigh /7/-2/-3/-8/-6/ 
/7/-2/-3/-8/-6/4/-8/7/-2/-3/-8/-6/5/ 
/-2/-3/-8/7/-2/-3/-8/ 20-Circuit 
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[-4,-1,-2,-1]   

 
(66c_CE_-4-3-2-1 ) 

(-1,0,0), (1,1,1), (1,-1,0), (1,1,-1) 
v2  = (-1,0,0) 
v4  = (-1,-1,-1)  
v6  = (-1,1,0) 
v7  = (1,1,-1) 

H  = (1,0,0) 6neigh /8/3/1/-2/1/-5/ 
/8/3/1/-2/1/-5/6/8/3/1/-2/1/-5/6/ 
/8/3/1/-2/1/-5/4/3/1/-2/1/-7/ 
26-Circuit 

COLLISION DE G.E.: 40𝐻 = −10𝑣 − 11𝑣 − 21𝑣 + 𝑣 − 9𝑣 − 8𝑣 − 4𝑣 − 4𝑣  
   𝑫𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟖 = 𝟎𝟎𝟎. 

40𝐻 = −9𝑣 − 11𝑣 −10𝑣 − 4𝑣  
 𝐻 = 0 

11𝑣 = −9𝑣 −10𝑣 − 4𝑣 , AND THUS 
𝑣 = 0 AND 9𝑣 = −10𝑣 − 4𝑣 ,  IMPOSSIBLE FOR A 3-PERIODIC NET. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS DE. 
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CASE 67a. 

 
COLLISION AB G.E.: 31𝐻 = 𝑣 − 2𝑣 + 𝑣 − 7𝑣 + 5𝑣 + 2𝑣 + 12𝑣 + 12𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

31𝐻 = −7𝑣 +𝑣 − 2𝑣 + 12𝑣  
 𝐻 = 0 

THEN −7𝑣 +𝑣 − 2𝑣 = −12𝑣  WHAT IMPLIES 𝑣 = 0, IMPOSSIBLE, NULL DOUBLE EDGE. 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AB. 
COLLISION AC G.E.: 31𝐻 = 3𝑣 − 6𝑣 + 3𝑣 + 10𝑣 + 15𝑣 + 6𝑣 + 5𝑣 + 5𝑣  
   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

31𝐻 = 5𝑣 + 10𝑣 +3𝑣 − 6𝑣  
 𝐻 = 0 

THEN 5𝑣 + 10𝑣 +3𝑣 − 6𝑣 = 0 AND −5𝑣 = 10𝑣 +3𝑣 − 6𝑣 , THUS 𝑣 = 0, IMPOSSIBLE, 
NULL DOUBLE EDGE. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS AC.  
COLLISION AD G.E.: 31𝐻 = 8𝑣 + 15𝑣 + 8𝑣 + 6𝑣 + 9𝑣 + 16𝑣 + 3𝑣 + 3𝑣  
   𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

31𝐻 = 3𝑣 + 6𝑣 + 15𝑣 + 8𝑣  
𝐻 = 0 

3𝑣 + 6𝑣 + 15𝑣 + 8𝑣  = 0 AND −3𝑣 = 6𝑣 +8𝑣 + 15𝑣 , THUS 𝑣 = 0, IMPOSSIBLE, NULL 
DOUBLE EDGE. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS AD.   
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COLLISION AE G.E.: 31𝐻 = −5𝑣 + 10𝑣 − 5𝑣 + 4𝑣 + 6𝑣 + 21𝑣 + 2𝑣 + 2𝑣  
   𝑨𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

31𝐻 = 2𝑣 + 4𝑣 − 5𝑣 + 10𝑣  
𝐻 = 0 

THEN 2𝑣 + 4𝑣 − 5𝑣 + 10𝑣 = 0 AND 5𝑣 = 2𝑣 + 4𝑣 + 10𝑣  , AND THUS 𝑣 = 0, 
IMPOSSIBLE, NULL DOUBLE EDGE. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS AE. 
COLLISION BC G.E.: 31𝐻 = 2𝑣 − 4𝑣 + 2𝑣 + 17𝑣 + 10𝑣 + 4𝑣 − 7𝑣 − 7𝑣  
   𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

31𝐻 = −7𝑣 + 17𝑣 + 2𝑣 − 4𝑣   
𝐻 = 0 

THEN −7𝑣 + 17𝑣 + 2𝑣 − 4𝑣  = 0 AND 7𝑣 = 17𝑣 + 2𝑣 − 4𝑣  , AND THUS 𝑣 = 0, 
IMPOSSIBLE, NULL DOUBLE EDGE. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS BC. 
COLLISION BD G.E.: 31𝐻 = 7𝑣 + 17𝑣 + 7𝑣 + 13𝑣 + 4𝑣 + 14𝑣 − 9𝑣 − 9𝑣  
   𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

31𝐻 = −9𝑣 + 13𝑣 + 7𝑣 + 17𝑣  
𝐻 = 0 

THEN  9𝑣 = 13𝑣 + 7𝑣 + 17𝑣  AND THUS 𝑣 = 0 , IMPOSSIBLE, NULL DOUBLE EDGE.  
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BD.   
COLLISION BE G.E.: 31𝐻 = −6𝑣 + 12𝑣 − 6𝑣 + 11𝑣 + 𝑣 + 19𝑣 − 10𝑣 − 10𝑣  
   𝑩𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

31𝐻 = −10𝑣 + 11𝑣 − 6𝑣 + 12𝑣   
𝐻 = 0  

AND 10𝑣 = 11𝑣 − 6𝑣 + 12𝑣 , AND THUS 𝑣 = 0. IMPOSSIBLE, NULL DOUBLE EDGE. 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BE. 
COLLISION CD G.E.: 31𝐻 = 5𝑣 + 21𝑣 + 5𝑣 − 4𝑣 − 6𝑣 + 10𝑣 − 2𝑣 − 2𝑣  
   𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

31𝐻 = −2𝑣 − 4𝑣 + 5𝑣 + 21𝑣   
𝐻 = 0 

THEN 5𝑣 = 2𝑣 + 4𝑣 − 21𝑣  ,AND THUS 𝑣 = 0. IMPOSSIBLE, NULL DOUBLE EDGE. 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS CD. 
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COLLISION CE G.E.: 31𝐻 = −8𝑣 + 16𝑣 − 8𝑣 − 6𝑣 − 9𝑣 + 15𝑣 − 3𝑣 − 3𝑣  
   𝑪𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

31𝐻 = −3𝑣 − 6𝑣 − 8𝑣 + 16𝑣   
𝐻 = 0  

AND 3𝑣 = −6𝑣 − 8𝑣 + 16𝑣  , AND THUS 𝑣 = 0. IMPOSSIBLE, NULL DOUBLE EDGE. 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS CE. 
COLLISION DE G.E.: 31𝐻 = −13𝑣 − 5𝑣 − 13𝑣 − 2𝑣 − 3𝑣 + 5𝑣 − 𝑣 − 𝑣  
   𝑫𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

31𝐻 = −𝑣 − 2𝑣 − 13𝑣 −5𝑣   
𝐻 = 0 

−𝑣 − 2𝑣 − 13𝑣 −5𝑣 = 0 , AND 𝑣 = −2𝑣 − 13𝑣 −5𝑣 .  THUS , 𝑣 = 0. IMPOSSIBLE, NULL 
DOUBLE EDGE. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS DE. 
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CASE 67b. 

 
COLLISION AB G.E.: 31𝐻 = 𝑣 − 2𝑣 + 𝑣 − 7𝑣 + 5𝑣 + 2𝑣 + 12𝑣 + 12𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

31𝐻 = 𝑣 −7𝑣 + 5𝑣 + 12𝑣  
 𝐻 = 0 

THEN 𝑣 = 7𝑣 − 5𝑣 − 12𝑣  THAT IMPLIES 𝑣 = 0, IMPOSSIBLE, NULL DOUBLE EDGE. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AB. 
COLLISION AC G.E.: 31𝐻 = 3𝑣 − 6𝑣 + 3𝑣 + 10𝑣 + 15𝑣 + 6𝑣 + 5𝑣 + 5𝑣  
   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

31𝐻 = 5𝑣 + 15𝑣 +10𝑣 + 3𝑣   
 𝐻 = 0 

THEN 5𝑣 + 15𝑣 +10𝑣 + 3𝑣 = 0 AND −3𝑣 = 5𝑣 + 15𝑣 +10𝑣 , AND THUS  𝑣 = 0, 
IMPOSSIBLE, NULL DOUBLE EDGE. 

 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AC.  
COLLISION AD G.E.: 31𝐻 = 8𝑣 + 15𝑣 + 8𝑣 + 6𝑣 + 9𝑣 + 16𝑣 + 3𝑣 + 3𝑣  
   𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

31𝐻 = 3𝑣 + 6𝑣 + 9𝑣 + 8𝑣   
𝐻 = 0 

THEN 3𝑣 + 6𝑣 + 9𝑣 = −8𝑣 , AND THUS 𝑣 = 0, IMPOSSIBLE, NULL DOUBLE EDGE. 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AD.   
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COLLISION AE G.E.: 31𝐻 = −5𝑣 + 10𝑣 − 5𝑣 + 4𝑣 + 6𝑣 + 21𝑣 + 2𝑣 + 2𝑣  
   𝑨𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

31𝐻 = 2𝑣 + 4𝑣 − 5𝑣 + 6𝑣  
𝐻 = 0 

THEN 2𝑣 + 4𝑣 + 6𝑣 = 5𝑣  , AND THUS 𝑣 = 0, IMPOSSIBLE, NULL DOUBLE EDGE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AE. 
COLLISION BC G.E.: 31𝐻 = 2𝑣 − 4𝑣 + 2𝑣 + 17𝑣 + 10𝑣 + 4𝑣 − 7𝑣 − 7𝑣  
   𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

31𝐻 = −7𝑣 + 17𝑣 + 2𝑣 + 10𝑣    
𝐻 = 0 

THEN −7𝑣 + 17𝑣 + 10𝑣 = −2𝑣    AND THUS 𝑣 = 0, IMPOSSIBLE, NULL DOUBLE EDGE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS BC. 
COLLISION BD G.E.: 31𝐻 = 7𝑣 + 17𝑣 + 7𝑣 + 13𝑣 + 4𝑣 + 14𝑣 − 9𝑣 − 9𝑣  
   𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

31𝐻 = −9𝑣 + 13𝑣 + 7𝑣 + 4𝑣  
−7𝑣 = 13𝑣 − 9𝑣 + 4𝑣  AND THUS 𝑣 = 0. IMPOSSIBLE, NULL DOUBLE EDGE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS BD.   
COLLISION BE G.E.: 31𝐻 = −6𝑣 + 12𝑣 − 6𝑣 + 11𝑣 + 𝑣 + 19𝑣 − 10𝑣 − 10𝑣  
   𝑩𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

31𝐻 = −10𝑣 + 11𝑣 − 6𝑣 + 𝑣   
𝐻 = 0  

6𝑣 = 11𝑣 − 10𝑣 + 𝑣 , AND THUS 𝑣 = 0. IMPOSSIBLE, NULL DOUBLE EDGE. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BE. 
COLLISION CD G.E.: 31𝐻 = 5𝑣 + 21𝑣 + 5𝑣 − 4𝑣 − 6𝑣 + 10𝑣 − 2𝑣 − 2𝑣  
   𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

31𝐻 = −2𝑣 − 4𝑣 + 5𝑣 − 6𝑣   
𝐻 = 0 

THEN 5𝑣 = 2𝑣 + 4𝑣 + 6𝑣  AND THUS 𝑣 = 0 ,  IMPOSSIBLE, NULL DOUBLE EDGE. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS CD. 

COLLISION CE G.E.: 31𝐻 = −8𝑣 + 16𝑣 − 8𝑣 − 6𝑣 − 9𝑣 + 15𝑣 − 3𝑣 − 3𝑣  
   𝑪𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

31𝐻 = −3𝑣 − 6𝑣 − 8𝑣 − 9𝑣   
𝐻 = 0 

THEN 8𝑣 = −3𝑣 − 6𝑣 − 9𝑣  AND THUS, 𝑣 = 0. IMPOSSIBLE, NULL DOUBLE EDGE. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS CE. 
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COLLISION DE G.E.: 31𝐻 = −13𝑣 − 5𝑣 − 13𝑣 − 2𝑣 − 3𝑣 + 5𝑣 − 𝑣 − 𝑣  
   𝑫𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

31𝐻 = −𝑣 − 2𝑣 − 13𝑣 −3𝑣   
𝐻 = 0 

THEN 13𝑣 = −𝑣 − 2𝑣 −3𝑣 .  THUS, 𝑣 = 0. IMPOSSIBLE, NULL DOUBLE EDGE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS DE. 

CASE 67c. 

 
COLLISION AB G.E.: 31𝐻 = 𝑣 − 2𝑣 + 𝑣 − 7𝑣 + 5𝑣 + 2𝑣 + 12𝑣 + 12𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟒 = 𝒗 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

31𝐻 = 12𝑣 +𝑣 + 5𝑣 + 12𝑣  
𝐻 = 0 

THEN −𝑣 = 12𝑣 + 5𝑣 + 12𝑣  AND THUS 𝑣 = 0, IMPOSSIBLE, NULL DOUBLE EDGE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AB. 
COLLISION AC G.E.: 31𝐻 = 3𝑣 − 6𝑣 + 3𝑣 + 10𝑣 + 15𝑣 + 6𝑣 + 5𝑣 + 5𝑣  
   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟒 = 𝒗 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

31𝐻 = 5𝑣 + 5𝑣 +3𝑣 + 15𝑣  
 𝐻 = 0 

THEN 5𝑣 + 5𝑣 + 15𝑣 = −3𝑣 , AND THUS 𝑣 = 0, IMPOSSIBLE, NULL DOUBLE EDGE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AC.  
COLLISION AD G.E.: 31𝐻 = 8𝑣 + 15𝑣 + 8𝑣 + 6𝑣 + 9𝑣 + 16𝑣 + 3𝑣 + 3𝑣  
   𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟒 = 𝒗 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

31𝐻 = 3𝑣 + 3𝑣 + 9𝑣 + 8𝑣  
𝐻 = 0 

THEN 3𝑣 + 3𝑣 + 9𝑣 = −8𝑣  . THUS 𝑣 = 0, IMPOSSIBLE, NULL DOUBLE EDGE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AD.   
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COLLISION AE G.E.: 31𝐻 = −5𝑣 + 10𝑣 − 5𝑣 + 4𝑣 + 6𝑣 + 21𝑣 + 2𝑣 + 2𝑣  
   𝑨𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟒 = 𝒗 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

31𝐻 = 2𝑣 + 2𝑣 − 5𝑣 + 6𝑣  
𝐻 = 0 

THEN 2𝑣 + 2𝑣 + 6𝑣 = 5𝑣 . THUS 𝑣 = 0, IMPOSSIBLE, NULL DOUBLE EDGE. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AE. 
COLLISION BC G.E.: 31𝐻 = 2𝑣 − 4𝑣 + 2𝑣 + 17𝑣 + 10𝑣 + 4𝑣 − 7𝑣 − 7𝑣  
   𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟒 = 𝒗 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

31𝐻 = −7𝑣 − 7𝑣 + 2𝑣 + 10𝑣   
𝐻 = 0 

THEN −7𝑣 − 7𝑣 + 10𝑣  = −2𝑣 . THUS 𝑣 = 0, IMPOSSIBLE, NULL DOUBLE EDGE. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BC. 
COLLISION BD G.E.: 31𝐻 = 7𝑣 + 17𝑣 + 7𝑣 + 13𝑣 + 4𝑣 + 14𝑣 − 9𝑣 − 9𝑣  
   𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟒 = 𝒗 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

31𝐻 = −9𝑣 − 9𝑣 + 7𝑣 + 4𝑣  
THEN −7𝑣 = −9𝑣 − 9𝑣 + 4𝑣  AND THUS 𝑣 = 0. IMPOSSIBLE, NULL DOUBLE EDGE. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS BD.   
COLLISION BE G.E.: 31𝐻 = −6𝑣 + 12𝑣 − 6𝑣 + 11𝑣 + 𝑣 + 19𝑣 − 10𝑣 − 10𝑣  
   𝑩𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟒 = 𝒗 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

31𝐻 = −10𝑣 − 10𝑣 − 6𝑣 + 𝑣   
𝐻 = 0  

AND 6𝑣 = −10𝑣 − 10𝑣 + 𝑣  . AND THUS, 𝑣 = 0. IMPOSSIBLE, NULL DOUBLE EDGE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS BE. 
COLLISION CD G.E.: 31𝐻 = 5𝑣 + 21𝑣 + 5𝑣 − 4𝑣 − 6𝑣 + 10𝑣 − 2𝑣 − 2𝑣  
   𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟒 = 𝒗 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

31𝐻 = −2𝑣 − 2𝑣 + 5𝑣 − 6𝑣   
𝐻 = 0 

THEN 2𝑣 + 2𝑣 + 6𝑣 = 5𝑣   AND THUS 𝑣 = 0, IMPOSSIBLE, NULL DOUBLE EDGE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS CD. 

COLLISION CE G.E.: 31𝐻 = −8𝑣 + 16𝑣 − 8𝑣 − 6𝑣 − 9𝑣 + 15𝑣 − 3𝑣 − 3𝑣  
   𝑪𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟒 = 𝒗 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

31𝐻 = −3𝑣 − 3𝑣 − 8𝑣 − 9𝑣   
𝐻 = 0 

 8𝑣 = −3𝑣 − 3𝑣 − 9𝑣 , THUS 𝑣 = 0. IMPOSSIBLE, NULL DOUBLE EDGE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS CE. 
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COLLISION DE G.E.: 31𝐻 = −13𝑣 − 5𝑣 − 13𝑣 − 2𝑣 − 3𝑣 + 5𝑣 − 𝑣 − 𝑣  
   𝑫𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟒 = 𝒗 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

31𝐻 = −𝑣 − 𝑣 − 13𝑣 −3𝑣   
𝐻 = 0 

−𝑣 − 𝑣 −3𝑣  = 13𝑣  . THUS, 𝑣 = 0. IMPOSSIBLE, NULL DOUBLE EDGE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS DE. 

CASE 67d.  

 
COLLISION AB G.E.: 31𝐻 = 𝑣 − 2𝑣 + 𝑣 − 7𝑣 + 5𝑣 + 2𝑣 + 12𝑣 + 12𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

31𝐻 = 5𝑣 +𝑣 + 2𝑣 + 12𝑣  
𝐻 = 0 

THEN 5𝑣 +𝑣 + 2𝑣 = −12𝑣  AND THUS 𝑣 = 0, IMPOSSIBLE, NULL DOUBLE EDGE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AB. 
COLLISION AC G.E.: 31𝐻 = 3𝑣 − 6𝑣 + 3𝑣 + 10𝑣 + 15𝑣 + 6𝑣 + 5𝑣 + 5𝑣  
   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

31𝐻 = 5𝑣 + 15𝑣 +3𝑣 + 6𝑣  
 𝐻 = 0 

THEN 5𝑣 + 15𝑣 + 6𝑣 = −3𝑣  ,  THUS 𝑣 = 0, IMPOSSIBLE, NULL DOUBLE EDGE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AC.  
COLLISION AD G.E.: 31𝐻 = 8𝑣 + 15𝑣 + 8𝑣 + 6𝑣 + 9𝑣 + 16𝑣 + 3𝑣 + 3𝑣  
   𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

31𝐻 = 3𝑣 + 9𝑣 + 16𝑣 + 8𝑣  
𝐻 = 0 

THEN 3𝑣 + 9𝑣 + 16𝑣  = −8𝑣  , THUS 𝑣 = 0, IMPOSSIBLE, NULL DOUBLE EDGE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AD.   
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COLLISION AE G.E.: 31𝐻 = −5𝑣 + 10𝑣 − 5𝑣 + 4𝑣 + 6𝑣 + 21𝑣 + 2𝑣 + 2𝑣  
   𝑨𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

31𝐻 = 2𝑣 + 6𝑣 − 5𝑣 + 21𝑣  
𝐻 = 0 

THEN 2𝑣 + 6𝑣 + 21𝑣 = 5𝑣 . THUS 𝑣 = 0, IMPOSSIBLE, NULL DOUBLE EDGE. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AE. 
COLLISION BC G.E.: 31𝐻 = 2𝑣 − 4𝑣 + 2𝑣 + 17𝑣 + 10𝑣 + 4𝑣 − 7𝑣 − 7𝑣  
   𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

31𝐻 = −7𝑣 + 10𝑣 + 2𝑣 + 4𝑣   
𝐻 = 0 

THEN −7𝑣 + 10𝑣 + 4𝑣  = 2𝑣 . THUS 𝑣 = 0, IMPOSSIBLE, NULL DOUBLE EDGE. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BC. 
COLLISION BD G.E.: 31𝐻 = 7𝑣 + 17𝑣 + 7𝑣 + 13𝑣 + 4𝑣 + 14𝑣 − 9𝑣 − 9𝑣  
   𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

31𝐻 = −9𝑣 + 4𝑣 + 7𝑣 + 14𝑣   
THEN −7𝑣 = −9𝑣 + 4𝑣 + 14𝑣 . THUS, 𝑣 = 0. IMPOSSIBLE, NULL DOUBLE EDGE. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS BD.   
COLLISION BE G.E.: 31𝐻 = −6𝑣 + 12𝑣 − 6𝑣 + 11𝑣 + 𝑣 + 19𝑣 − 10𝑣 − 10𝑣  
   𝑩𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

31𝐻 = −10𝑣 + 𝑣 − 6𝑣 + 19𝑣   
𝐻 = 0  

10𝑣 = 𝑣 − 6𝑣 + 19𝑣 . THUS, 𝑣 = 0. IMPOSSIBLE, NULL DOUBLE EDGE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS BE. 
COLLISION CD G.E.: 31𝐻 = 5𝑣 + 21𝑣 + 5𝑣 − 4𝑣 − 6𝑣 + 10𝑣 − 2𝑣 − 2𝑣  
   𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

31𝐻 = −2𝑣 − 6𝑣 + 5𝑣 + 10𝑣   
𝐻 = 0 

AND 2𝑣 = −6𝑣 + 5𝑣 + 10𝑣  . THEN 𝑣 = 0. IMPOSSIBLE, NULL DOUBLE EDGE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS CD. 

COLLISION CE G.E.: 31𝐻 = −8𝑣 + 16𝑣 − 8𝑣 − 6𝑣 − 9𝑣 + 15𝑣 − 3𝑣 − 3𝑣  
   𝑪𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

31𝐻 = −3𝑣 − 9𝑣 − 8𝑣 + 15𝑣  
𝐻 = 0 

THEN  8𝑣 = −3𝑣 − 9𝑣 + 15𝑣  . THUS, 𝑣 = 0. IMPOSSIBLE, NULL DOUBLE EDGE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS CE. 
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COLLISION DE G.E.: 31𝐻 = −13𝑣 − 5𝑣 − 13𝑣 − 2𝑣 − 3𝑣 + 5𝑣 − 𝑣 − 𝑣  
   𝑫𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

31𝐻 = −𝑣 − 3𝑣 − 13𝑣 +5𝑣   
𝐻 = 0 

 THEN  13𝑣 = −𝑣 − 3𝑣 +5𝑣 .  THUS, 𝑣 = 0. IMPOSSIBLE, NULL DOUBLE EDGE. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS DE. 

CASE 67e. 

 
COLLISION AB G.E.: 31𝐻 = 𝑣 − 2𝑣 + 𝑣 − 7𝑣 + 5𝑣 + 2𝑣 + 12𝑣 + 12𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟖 = 𝟎𝟎𝟎. 

31𝐻 = 5𝑣 +𝑣 + 𝑣 + 12𝑣  
 𝐻 = 0 

5𝑣 +𝑣 + 𝑣 = −12𝑣  AND THUS 𝑣 = 0, IMPOSSIBLE, NULL DOUBLE EDGE. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AB. 
COLLISION AC G.E.: 31𝐻 = 3𝑣 − 6𝑣 + 3𝑣 + 10𝑣 + 15𝑣 + 6𝑣 + 5𝑣 + 5𝑣  
   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟖 = 𝟎𝟎𝟎. 

31𝐻 = 5𝑣 + 15𝑣 +3𝑣 + 3𝑣  
 𝐻 = 0 

THEN −5𝑣 = 15𝑣 +3𝑣 + 3𝑣 , AND THUS 𝑣 = 0, IMPOSSIBLE, NULL DOUBLE EDGE. 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AC.  
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COLLISION AD G.E.: 31𝐻 = 8𝑣 + 15𝑣 + 8𝑣 + 6𝑣 + 9𝑣 + 16𝑣 + 3𝑣 + 3𝑣  
   𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟖 = 𝟎𝟎𝟎. 

31𝐻 = 3𝑣 + 9𝑣 + 8𝑣 + 8𝑣  
𝐻 = 0 

THEN −3𝑣 = 9𝑣 + 8𝑣 + 8𝑣 , AND THUS 𝑣 = 0, IMPOSSIBLE, NULL DOUBLE EDGE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AD.   
COLLISION AE G.E.: 31𝐻 = −5𝑣 + 10𝑣 − 5𝑣 + 4𝑣 + 6𝑣 + 21𝑣 + 2𝑣 + 2𝑣  
   𝑨𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟖 = 𝟎𝟎𝟎. 

31𝐻 = 2𝑣 + 6𝑣 − 5𝑣 − 5𝑣  
𝐻 = 0 

THEN −2𝑣 = 6𝑣 − 5𝑣 − 5𝑣  AND THUS 𝑣 = 0, IMPOSSIBLE, NULL DOUBLE EDGE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AE. 
COLLISION BC G.E.: 31𝐻 = 2𝑣 − 4𝑣 + 2𝑣 + 17𝑣 + 10𝑣 + 4𝑣 − 7𝑣 − 7𝑣  
   𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟖 = 𝟎𝟎𝟎. 

31𝐻 = −7𝑣 + 10𝑣 + 2𝑣 + 2𝑣   
𝐻 = 0 

THEN 7𝑣 = 10𝑣 + 2𝑣 + 2𝑣   AND THUS 𝑣 = 0, IMPOSSIBLE, NULL DOUBLE EDGE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS BC. 
COLLISION BD G.E.: 31𝐻 = 7𝑣 + 17𝑣 + 7𝑣 + 13𝑣 + 4𝑣 + 14𝑣 − 9𝑣 − 9𝑣  
   𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟖 = 𝟎𝟎𝟎. 

31𝐻 = −9𝑣 + 4𝑣 + 7𝑣 + 7𝑣  
𝐻 = 0 

THEN 9𝑣 = 4𝑣 + 7𝑣 + 7𝑣 . THUS, 𝑣 = 0. IMPOSSIBLE, NULL DOUBLE EDGE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS BD.   
COLLISION BE G.E.: 31𝐻 = −6𝑣 + 12𝑣 − 6𝑣 + 11𝑣 + 𝑣 + 19𝑣 − 10𝑣 − 10𝑣  
   𝑩𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟖 = 𝟎𝟎𝟎. 

31𝐻 = −10𝑣 + 𝑣 − 6𝑣 − 6𝑣   
𝐻 = 0 

10𝑣 = 𝑣 − 6𝑣 − 6𝑣 . THUS, 𝑣 = 0. IMPOSSIBLE, NULL DOUBLE EDGE. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BE. 
COLLISION CD G.E.: 31𝐻 = 5𝑣 + 21𝑣 + 5𝑣 − 4𝑣 − 6𝑣 + 10𝑣 − 2𝑣 − 2𝑣  
   𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟖 = 𝟎𝟎𝟎. 

31𝐻 = −2𝑣 − 6𝑣 + 5𝑣 + 5𝑣   
𝐻 = 0 

THEN 2𝑣 = −6𝑣 + 5𝑣 + 5𝑣  AND THUS 𝑣 = 0 , IMPOSSIBLE, NULL DOUBLE EDGE. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS CD. 
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COLLISION CE G.E.: 31𝐻 = −8𝑣 + 16𝑣 − 8𝑣 − 6𝑣 − 9𝑣 + 15𝑣 − 3𝑣 − 3𝑣  
   𝑪𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟖 = 𝟎𝟎𝟎. 

31𝐻 = −3𝑣 − 9𝑣 − 8𝑣 − 8𝑣   
𝐻 = 0 

THEN  3𝑣 = −9𝑣 − 8𝑣 − 8𝑣  AND THUS, 𝑣 = 0. IMPOSSIBLE, NULL DOUBLE EDGE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS CE. 
COLLISION DE G.E.: 31𝐻 = −13𝑣 − 5𝑣 − 13𝑣 − 2𝑣 − 3𝑣 + 5𝑣 − 𝑣 − 𝑣  
   𝑫𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟖 = 𝟎𝟎𝟎. 

31𝐻 = −𝑣 − 3𝑣 − 13𝑣 −13𝑣   
𝐻 = 0 

𝑣 + 3𝑣 = −13(𝑣 +𝑣 ) THUS, 𝑣 = −𝑣  AND 3𝑣 = −𝑣 . IMPOSSIBLE FOR A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS DE. 

CASE 67f. 

 
COLLISION AB G.E.: 31𝐻 = 𝑣 − 2𝑣 + 𝑣 − 7𝑣 + 5𝑣 + 2𝑣 + 12𝑣 + 12𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

31𝐻 = 5𝑣 +𝑣 − 2𝑣 + 12𝑣  
 𝐻 = 0 

THEN 5𝑣 +𝑣 − 2𝑣 = −12𝑣  AND THUS 𝑣 = 0, IMPOSSIBLE, NULL DOUBLE EDGE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AB. 
COLLISION AC G.E.: 31𝐻 = 3𝑣 − 6𝑣 + 3𝑣 + 10𝑣 + 15𝑣 + 6𝑣 + 5𝑣 + 5𝑣  
   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

31𝐻 = 5𝑣 + 15𝑣 +3𝑣 − 6𝑣  
 𝐻 = 0 

THEN −5𝑣 = 15𝑣 +3𝑣 − 6𝑣 , AND THUS 𝑣 = 0, IMPOSSIBLE, NULL DOUBLE EDGE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AC.  
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COLLISION AD G.E.: 31𝐻 = 8𝑣 + 15𝑣 + 8𝑣 + 6𝑣 + 9𝑣 + 16𝑣 + 3𝑣 + 3𝑣  
   𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

31𝐻 = 3𝑣 + 9𝑣 + 15𝑣 + 8𝑣  
𝐻 = 0 

THEN −3𝑣 = 9𝑣 +8𝑣 + 15𝑣 , THUS 𝑣 = 0, IMPOSSIBLE, NULL DOUBLE EDGE. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AD.   
COLLISION AE G.E.: 31𝐻 = −5𝑣 + 10𝑣 − 5𝑣 + 4𝑣 + 6𝑣 + 21𝑣 + 2𝑣 + 2𝑣  
   𝑨𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

31𝐻 = 2𝑣 + 6𝑣 − 5𝑣 + 10𝑣  
𝐻 = 0 

THEN 5𝑣 = 2𝑣 + 6𝑣 + 10𝑣  AND THUS 𝑣 = 0, IMPOSSIBLE, NULL DOUBLE EDGE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AE. 
COLLISION BC G.E.: 31𝐻 = 2𝑣 − 4𝑣 + 2𝑣 + 17𝑣 + 10𝑣 + 4𝑣 − 7𝑣 − 7𝑣  
   𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

31𝐻 = −7𝑣 + 10𝑣 + 2𝑣 − 4𝑣   
𝐻 = 0 

THEN 7𝑣 = 10𝑣 + 2𝑣 − 4𝑣  AND THUS 𝑣 = 0, IMPOSSIBLE, NULL DOUBLE EDGE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS BC. 
COLLISION BD G.E.: 31𝐻 = 7𝑣 + 17𝑣 + 7𝑣 + 13𝑣 + 4𝑣 + 14𝑣 − 9𝑣 − 9𝑣  
   𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

31𝐻 = −9𝑣 + 4𝑣 + 7𝑣 + 17𝑣  
𝐻 = 0 

THEN 9𝑣 = 4𝑣 + 7𝑣 + 17𝑣 . THUS, 𝑣 = 0. IMPOSSIBLE, NULL DOUBLE EDGE. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BD.   
COLLISION BE G.E.: 31𝐻 = −6𝑣 + 12𝑣 − 6𝑣 + 11𝑣 + 𝑣 + 19𝑣 − 10𝑣 − 10𝑣  
   𝑩𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

31𝐻 = −10𝑣 + 𝑣 − 6𝑣 + 12𝑣   
𝐻 = 0  

THEN 10𝑣 = 𝑣 − 6𝑣 + 12𝑣 . THUS, 𝑣 = 0. IMPOSSIBLE, NULL DOUBLE EDGE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS BE. 
COLLISION CD G.E.: 31𝐻 = 5𝑣 + 21𝑣 + 5𝑣 − 4𝑣 − 6𝑣 + 10𝑣 − 2𝑣 − 2𝑣  
   𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

31𝐻 = −2𝑣 − 6𝑣 + 5𝑣 + 21𝑣   
𝐻 = 0 

THEN 2𝑣 = −6𝑣 + 5𝑣 + 21𝑣  AND THUS 𝑣 = 0. IMPOSSIBLE, NULL DOUBLE EDGE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS CD. 
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COLLISION CE G.E.: 31𝐻 = −8𝑣 + 16𝑣 − 8𝑣 − 6𝑣 − 9𝑣 + 15𝑣 − 3𝑣 − 3𝑣  
   𝑪𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

31𝐻 = −3𝑣 − 9𝑣 − 8𝑣 + 16𝑣   
𝐻 = 0 

THEN 3𝑣 = −9𝑣 − 8𝑣 + 16𝑣 . IMPOSSIBLE, NULL DOUBLE EDGE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS CE. 
COLLISION DE G.E.: 31𝐻 = −13𝑣 − 5𝑣 − 13𝑣 − 2𝑣 − 3𝑣 + 5𝑣 − 𝑣 − 𝑣  
   𝑫𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

31𝐻 = −𝑣 − 3𝑣 − 13𝑣 −5𝑣   
𝐻 = 0 

13𝑣 = −3𝑣 − 𝑣 −5𝑣 .  AND THUS, 𝑣 = 0. IMPOSSIBLE, NULL DOUBLE EDGE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS DE. 

CASE 67g. 

 
COLLISION AB G.E.: 31𝐻 = 𝑣 − 2𝑣 + 𝑣 − 7𝑣 + 5𝑣 + 2𝑣 + 12𝑣 + 12𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

31𝐻 = −7𝑣 +𝑣 + 2𝑣 + 12𝑣  
 𝐻 = 0 

THEN −7𝑣 +𝑣 + 2𝑣 = −12𝑣  AND THUS 𝑣 = 0, IMPOSSIBLE, NULL DOUBLE EDGE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AB. 
COLLISION AC G.E.: 31𝐻 = 3𝑣 − 6𝑣 + 3𝑣 + 10𝑣 + 15𝑣 + 6𝑣 + 5𝑣 + 5𝑣  
   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

31𝐻 = 5𝑣 + 10𝑣 +3𝑣 + 6𝑣  
 𝐻 = 0 

THEN −5𝑣 = 10𝑣 +3𝑣 + 6𝑣 , THUS 𝑣 = 0, IMPOSSIBLE, NULL DOUBLE EDGE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AC.  
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COLLISION AD G.E.: 31𝐻 = 8𝑣 + 15𝑣 + 8𝑣 + 6𝑣 + 9𝑣 + 16𝑣 + 3𝑣 + 3𝑣  
   𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

31𝐻 = 3𝑣 + 6𝑣 + 16𝑣 + 8𝑣  
𝐻 = 0 

THEN −3𝑣 = 6𝑣 +8𝑣 + 16𝑣 , AND THUS 𝑣 = 0, IMPOSSIBLE, NULL DOUBLE EDGE. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AD.   
COLLISION AE G.E.: 31𝐻 = −5𝑣 + 10𝑣 − 5𝑣 + 4𝑣 + 6𝑣 + 21𝑣 + 2𝑣 + 2𝑣  
   𝑨𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

31𝐻 = 2𝑣 + 4𝑣 − 5𝑣 + 21𝑣  
𝐻 = 0 

THEN 5𝑣 = 2𝑣 + 4𝑣 + 21𝑣  AND THUS 𝑣 = 0, IMPOSSIBLE, NULL DOUBLE EDGE. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AE. 
COLLISION BC G.E.: 31𝐻 = 2𝑣 − 4𝑣 + 2𝑣 + 17𝑣 + 10𝑣 + 4𝑣 − 7𝑣 − 7𝑣  
   𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

31𝐻 = −7𝑣 + 17𝑣 + 2𝑣 + 4𝑣   
𝐻 = 0 

THEN  7𝑣 = 17𝑣 + 2𝑣 + 4𝑣  AND THUS 𝑣 = 0, IMPOSSIBLE, NULL DOUBLE EDGE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS BC. 
COLLISION BD G.E.: 31𝐻 = 7𝑣 + 17𝑣 + 7𝑣 + 13𝑣 + 4𝑣 + 14𝑣 − 9𝑣 − 9𝑣  
   𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

31𝐻 = −9𝑣 + 13𝑣 + 7𝑣 + 14𝑣  
𝐻 = 0 

THEN 9𝑣 = 13𝑣 + 7𝑣 + 14𝑣 . THUS, 𝑣 = 0. IMPOSSIBLE, NULL DOUBLE EDGE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS BD.   
COLLISION BE G.E.: 31𝐻 = −6𝑣 + 12𝑣 − 6𝑣 + 11𝑣 + 𝑣 + 19𝑣 − 10𝑣 − 10𝑣  
   𝑩𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

31𝐻 = −10𝑣 + 11𝑣 − 6𝑣 + 19𝑣   
𝐻 = 0  

AND 10𝑣 = 11𝑣 − 6𝑣 + 19𝑣 . THUS, 𝑣 = 0. IMPOSSIBLE, NULL DOUBLE EDGE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS BE. 
COLLISION CD G.E.: 31𝐻 = 5𝑣 + 21𝑣 + 5𝑣 − 4𝑣 − 6𝑣 + 10𝑣 − 2𝑣 − 2𝑣  
   𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

31𝐻 = −2𝑣 − 4𝑣 + 5𝑣 + 10𝑣   
𝐻 = 0 

THEN 2𝑣 = −4𝑣 + 5𝑣 + 10𝑣 . THUS 𝑣 = 0. IMPOSSIBLE, NULL DOUBLE EDGE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS CD. 
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COLLISION CE G.E.: 31𝐻 = −8𝑣 + 16𝑣 − 8𝑣 − 6𝑣 − 9𝑣 + 15𝑣 − 3𝑣 − 3𝑣  
   𝑪𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

31𝐻 = −3𝑣 − 6𝑣 − 8𝑣 + 15𝑣   
𝐻 = 0  

3𝑣 = −6𝑣 − 8𝑣 + 15𝑣 , AND THUS  𝑣 = 0. IMPOSSIBLE, NULL DOUBLE EDGE. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS CE. 
COLLISION DE G.E.: 31𝐻 = −13𝑣 − 5𝑣 − 13𝑣 − 2𝑣 − 3𝑣 + 5𝑣 − 𝑣 − 𝑣  
   𝑫𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

31𝐻 = −𝑣 − 2𝑣 − 13𝑣 +5𝑣   
𝐻 = 0 

𝑣 = −2𝑣 − 13𝑣 +5𝑣 .  THUS, 𝑣 = 0. IMPOSSIBLE, NULL DOUBLE EDGE. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS DE. 

CASE 67h. 

 
COLLISION AB G.E.: 31𝐻 = 𝑣 − 2𝑣 + 𝑣 − 7𝑣 + 5𝑣 + 2𝑣 + 12𝑣 + 12𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

31𝐻 = 12𝑣 +𝑣 − 2𝑣 + 12𝑣  
 𝐻 = 0 

THEN 12(𝑣 +𝑣 ) = −𝑣 + 2𝑣  AND THUS 𝑣 = −𝑣  AND 𝑣 = 2𝑣 , IMPOSSIBLE FOR A 3-
PERIODIC NET. 

 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AB. 
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COLLISION AC G.E.: 31𝐻 = 3𝑣 − 6𝑣 + 3𝑣 + 10𝑣 + 15𝑣 + 6𝑣 + 5𝑣 + 5𝑣  
   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

31𝐻 = 5𝑣 + 5𝑣 +3𝑣 − 6𝑣  
 𝐻 = 0 

THEN −3𝑣 = 5𝑣 +5𝑣 − 6𝑣 , AND THUS 𝑣 = 0, IMPOSSIBLE, NULL DOUBLE EDGE. 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AC.  
COLLISION AD G.E.: 31𝐻 = 8𝑣 + 15𝑣 + 8𝑣 + 6𝑣 + 9𝑣 + 16𝑣 + 3𝑣 + 3𝑣  
   𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

31𝐻 = 3𝑣 + 3𝑣 + 15𝑣 + 8𝑣  
𝐻 = 0 

THEN −8𝑣 = 3𝑣 + 3𝑣 + 15𝑣 , AND THUS 𝑣 = 0, IMPOSSIBLE, NULL DOUBLE EDGE. 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AD.   
COLLISION AE G.E.: 31𝐻 = −5𝑣 + 10𝑣 − 5𝑣 + 4𝑣 + 6𝑣 + 21𝑣 + 2𝑣 + 2𝑣  
   𝑨𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

31𝐻 = 2𝑣 + 2𝑣 − 5𝑣 + 10𝑣  
𝐻 = 0 

THEN 5𝑣 = 2𝑣 + 2𝑣 + 10𝑣  AND THUS 𝑣 = 0, IMPOSSIBLE, NULL DOUBLE EDGE. 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AE. 
COLLISION BC G.E.: 31𝐻 = 2𝑣 − 4𝑣 + 2𝑣 + 17𝑣 + 10𝑣 + 4𝑣 − 7𝑣 − 7𝑣  
   𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

31𝐻 = −7𝑣 − 7𝑣 + 2𝑣 − 4𝑣    
𝐻 = 0 

THEN 2𝑣 = 7𝑣 + 7𝑣 + 4𝑣  AND THUS 𝑣 = 0, IMPOSSIBLE, NULL DOUBLE EDGE. 
 
 
 
 
 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BC. 
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COLLISION BD G.E.: 31𝐻 = 7𝑣 + 17𝑣 + 7𝑣 + 13𝑣 + 4𝑣 + 14𝑣 − 9𝑣 − 9𝑣  
   𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

31𝐻 = −9𝑣 − 9𝑣 + 7𝑣 + 17𝑣  
THEN −7𝑣 = −9𝑣 − 9𝑣 + 17𝑣 . AND THUS, 𝑣 = 0. IMPOSSIBLE, NULL DOUBLE EDGE. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS BD.   
COLLISION BE G.E.: 31𝐻 = −6𝑣 + 12𝑣 − 6𝑣 + 11𝑣 + 𝑣 + 19𝑣 − 10𝑣 − 10𝑣  
   𝑩𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

31𝐻 = −10𝑣 − 10𝑣 − 6𝑣 + 12𝑣   
𝐻 = 0  

AND 6𝑣 = −10𝑣 − 10𝑣 + 12𝑣 . THUS, 𝑣 = 0. IMPOSSIBLE, NULL DOUBLE EDGE. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BE. 
COLLISION CD G.E.: 31𝐻 = 5𝑣 + 21𝑣 + 5𝑣 − 4𝑣 − 6𝑣 + 10𝑣 − 2𝑣 − 2𝑣  
   𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

31𝐻 = −2𝑣 − 2𝑣 + 5𝑣 + 21𝑣   
𝐻 = 0 

THEN 5𝑣 = 2𝑣 + 2𝑣 − 21𝑣  AND THUS, 𝑣 = 0. IMPOSSIBLE, NULL DOUBLE EDGE. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS CD. 

COLLISION CE G.E.: 31𝐻 = −8𝑣 + 16𝑣 − 8𝑣 − 6𝑣 − 9𝑣 + 15𝑣 − 3𝑣 − 3𝑣  
   𝑪𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

31𝐻 = −3𝑣 − 3𝑣 − 8𝑣 + 16𝑣   
𝐻 = 0 

THEN 8𝑣 = −3𝑣 − 3𝑣 + 16𝑣   AND THUS, 𝑣 = 0. IMPOSSIBLE, NULL DOUBLE EDGE. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS CE. 
COLLISION DE G.E.: 31𝐻 = −13𝑣 − 5𝑣 − 13𝑣 − 2𝑣 − 3𝑣 + 5𝑣 − 𝑣 − 𝑣  
   𝑫𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

31𝐻 = −𝑣 − 𝑣 − 13𝑣 −5𝑣   
𝐻 = 0 

13𝑣 = −𝑣 − 𝑣 −5𝑣 .  THUS, 𝑣 = 0. IMPOSSIBLE, NULL DOUBLE EDGE. 
 
 
 
 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS DE. 



341 
 

CASE 67i. 

 
COLLISION AB G.E.: 31𝐻 = 𝑣 − 2𝑣 + 𝑣 − 7𝑣 + 5𝑣 + 2𝑣 + 12𝑣 + 12𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

31𝐻 = 2𝑣 +𝑣 + 12𝑣 + 12𝑣  
 𝐻 = 0 

THEN 2𝑣 + 12𝑣 + 12𝑣 = −𝑣  AND THUS 𝑣 = 0, IMPOSSIBLE, NULL DOUBLE EDGE. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AB. 
COLLISION AC G.E.: 31𝐻 = 3𝑣 − 6𝑣 + 3𝑣 + 10𝑣 + 15𝑣 + 6𝑣 + 5𝑣 + 5𝑣  
   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

31𝐻 = 5𝑣 + 5𝑣 +3𝑣 + 6𝑣  
 𝐻 = 0 

THEN −3𝑣 = 5𝑣 + 5𝑣 + 6𝑣 , AND THUS 𝑣 = 0, IMPOSSIBLE, NULL DOUBLE EDGE. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AC.  
COLLISION AD G.E.: 31𝐻 = 8𝑣 + 15𝑣 + 8𝑣 + 6𝑣 + 9𝑣 + 16𝑣 + 3𝑣 + 3𝑣  
   𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

31𝐻 = 3𝑣 + 3𝑣 + 16𝑣 + 8𝑣  
𝐻 = 0 

THEN −8𝑣 = 3𝑣 + 3𝑣 + 16𝑣  AND THUS 𝑣 = 0, IMPOSSIBLE, NULL DOUBLE EDGE. 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AD.   
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COLLISION AE G.E.: 31𝐻 = −5𝑣 + 10𝑣 − 5𝑣 + 4𝑣 + 6𝑣 + 21𝑣 + 2𝑣 + 2𝑣  
   𝑨𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

31𝐻 = 2𝑣 + 2𝑣 − 5𝑣 + 21𝑣  
𝐻 = 0 

THEN 5𝑣 = 2𝑣 + 2𝑣 + 21𝑣   AND THUS 𝑣 = 0, IMPOSSIBLE, NULL DOUBLE EDGE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AE. 
COLLISION BC G.E.: 31𝐻 = 2𝑣 − 4𝑣 + 2𝑣 + 17𝑣 + 10𝑣 + 4𝑣 − 7𝑣 − 7𝑣  
   𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

31𝐻 = −7𝑣 − 7𝑣 + 2𝑣 + 4𝑣   
𝐻 = 0 

THEN −2𝑣 = −7𝑣 − 7𝑣 + 4𝑣   AND THUS 𝑣 = 0, IMPOSSIBLE, NULL DOUBLE EDGE. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BC. 
COLLISION BD G.E.: 31𝐻 = 7𝑣 + 17𝑣 + 7𝑣 + 13𝑣 + 4𝑣 + 14𝑣 − 9𝑣 − 9𝑣  
   𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

31𝐻 = −9𝑣 − 9𝑣 + 7𝑣 + 14𝑣  
THEN −7𝑣 = −9𝑣 − 9𝑣 + 14𝑣 . THUS, 𝑣 = 0. IMPOSSIBLE, NULL DOUBLE EDGE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS BD.   
COLLISION BE G.E.: 31𝐻 = −6𝑣 + 12𝑣 − 6𝑣 + 11𝑣 + 𝑣 + 19𝑣 − 10𝑣 − 10𝑣  
   𝑩𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

31𝐻 = −10𝑣 − 10𝑣 − 6𝑣 + 19𝑣   
𝐻 = 0 

 AND 6𝑣 = −10𝑣 − 10𝑣 + 19𝑣  . THUS, 𝑣 = 0. IMPOSSIBLE, NULL DOUBLE EDGE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS BE. 
COLLISION CD G.E.: 31𝐻 = 5𝑣 + 21𝑣 + 5𝑣 − 4𝑣 − 6𝑣 + 10𝑣 − 2𝑣 − 2𝑣  
   𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

31𝐻 = −2𝑣 − 2𝑣 + 5𝑣 + 10𝑣   
𝐻 = 0 

THEN −5𝑣 = −2𝑣 − 2𝑣 + 10𝑣   AND THUS, 𝑣 = 0. IMPOSSIBLE, NULL DOUBLE EDGE. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS CD. 

COLLISION CE G.E.: 31𝐻 = −8𝑣 + 16𝑣 − 8𝑣 − 6𝑣 − 9𝑣 + 15𝑣 − 3𝑣 − 3𝑣  
   𝑪𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

31𝐻 = −3𝑣 − 3𝑣 − 8𝑣 + 15𝑣   
𝐻 = 0 

THEN 8𝑣 = −3𝑣 − 3𝑣 + 15𝑣 , AND THUS, 𝑣 = 0. IMPOSSIBLE, NULL DOUBLE EDGE. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS CE. 
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COLLISION DE G.E.: 31𝐻 = −13𝑣 − 5𝑣 − 13𝑣 − 2𝑣 − 3𝑣 + 5𝑣 − 𝑣 − 𝑣  
   𝑫𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

31𝐻 = −𝑣 − 𝑣 − 13𝑣 +5𝑣   
𝐻 = 0 

13𝑣 = −𝑣 − 𝑣 +5𝑣 THUS, 𝑣 = 0. IMPOSSIBLE, NULL DOUBLE EDGE. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS DE. 

CASE 67j. 

 
COLLISION AB G.E.: 31𝐻 = 𝑣 − 2𝑣 + 𝑣 − 7𝑣 + 5𝑣 + 2𝑣 + 12𝑣 + 12𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟓 = 𝒗𝟖 = 𝟎𝟎𝟎. 

31𝐻 = 𝑣 +𝑣 + 12𝑣 + 12𝑣  
 𝐻 = 0 

𝑣 +𝑣 = −12(𝑣 + 𝑣 ) AND THUS 𝑣 = −𝑣  AND 𝑣 = −𝑣 ,  
IMPOSSIBLE FOR A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AB. 
COLLISION AC G.E.: 31𝐻 = 3𝑣 − 6𝑣 + 3𝑣 + 10𝑣 + 15𝑣 + 6𝑣 + 5𝑣 + 5𝑣  
   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟓 = 𝒗𝟖 = 𝟎𝟎𝟎. 

31𝐻 = 5𝑣 + 5𝑣 +3𝑣 + 3𝑣  
 𝐻 = 0 

5(𝑣 + 𝑣 ) = −3(𝑣 + 𝑣 ), AND THUS 𝑣 = −𝑣  AND 𝑣 = −𝑣 ,  
IMPOSSIBLE FOR A 3-PERIODIC NET. 

 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AC.  
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COLLISION AD G.E.: 31𝐻 = 8𝑣 + 15𝑣 + 8𝑣 + 6𝑣 + 9𝑣 + 16𝑣 + 3𝑣 + 3𝑣  
   𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟓 = 𝒗𝟖 = 𝟎𝟎𝟎. 

31𝐻 = 3𝑣 + 3𝑣 + 8𝑣 + 8𝑣  
𝐻 = 0 

THEN 3(𝑣 + 𝑣 ) = −8(𝑣 + 𝑣 ), AND THUS 𝑣 = −𝑣  AND 𝑣 = −𝑣 ,  
IMPOSSIBLE FOR A 3-PERIODIC NET. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS AD.   
COLLISION AE G.E.: 31𝐻 = −5𝑣 + 10𝑣 − 5𝑣 + 4𝑣 + 6𝑣 + 21𝑣 + 2𝑣 + 2𝑣  
   𝑨𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟓 = 𝒗𝟖 = 𝟎𝟎𝟎. 

31𝐻 = 2𝑣 + 2𝑣 − 5𝑣 − 5𝑣  
𝐻 = 0 

THEN 2(𝑣 + 𝑣 ) = 5(𝑣 + 𝑣 ),  AND THUS 𝑣 = −𝑣  AND 𝑣 = −𝑣 ,  
IMPOSSIBLE FOR A 3-PERIODIC NET. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS AE. 
COLLISION BC G.E.: 31𝐻 = 2𝑣 − 4𝑣 + 2𝑣 + 17𝑣 + 10𝑣 + 4𝑣 − 7𝑣 − 7𝑣  
   𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟓 = 𝒗𝟖 = 𝟎𝟎𝟎. 

31𝐻 = −7𝑣 − 7𝑣 + 2𝑣 + 2𝑣   
𝐻 = 0 

THEN 7(𝑣 + 𝑣 ) = 2(𝑣 + 𝑣 ),   AND THUS 𝑣 = −𝑣  AND 𝑣 = −𝑣 ,  
IMPOSSIBLE FOR A 3-PERIODIC NET. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS BC. 
COLLISION BD G.E.: 31𝐻 = 7𝑣 + 17𝑣 + 7𝑣 + 13𝑣 + 4𝑣 + 14𝑣 − 9𝑣 − 9𝑣  
   𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟓 = 𝒗𝟖 = 𝟎𝟎𝟎. 

31𝐻 = −9𝑣 − 9𝑣 + 7𝑣 + 7𝑣  
𝐻 = 0 

THEN 9(𝑣 + 𝑣 ) = 7(𝑣 + 𝑣 ),   AND THUS 𝑣 = −𝑣  AND 𝑣 = −𝑣 ,  
IMPOSSIBLE FOR A 3-PERIODIC NET. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS BD.   
COLLISION BE G.E.: 31𝐻 = −6𝑣 + 12𝑣 − 6𝑣 + 11𝑣 + 𝑣 + 19𝑣 − 10𝑣 − 10𝑣  
   𝑩𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟓 = 𝒗𝟖 = 𝟎𝟎𝟎. 

31𝐻 = −10𝑣 − 10𝑣 − 6𝑣 − 6𝑣   
𝐻 = 0 

 AND 10(𝑣 + 𝑣 ) = −6(𝑣 + 𝑣 ), AND THUS 𝑣 = −𝑣  AND 𝑣 = −𝑣 ,  
IMPOSSIBLE FOR A 3-PERIODIC NET. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS BE. 
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COLLISION CD G.E.: 31𝐻 = 5𝑣 + 21𝑣 + 5𝑣 − 4𝑣 − 6𝑣 + 10𝑣 − 2𝑣 − 2𝑣  
   𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟓 = 𝒗𝟖 = 𝟎𝟎𝟎. 

31𝐻 = −2𝑣 − 2𝑣 + 5𝑣 + 5𝑣   
𝐻 = 0 

THEN 2(𝑣 + 𝑣 ) = 5(𝑣 + 𝑣 ) , AND THUS 𝑣 = −𝑣  AND 𝑣 = −𝑣 ,  
IMPOSSIBLE FOR A 3-PERIODIC NET. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS CD. 

COLLISION CE G.E.: 31𝐻 = −8𝑣 + 16𝑣 − 8𝑣 − 6𝑣 − 9𝑣 + 15𝑣 − 3𝑣 − 3𝑣  
   𝑪𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟓 = 𝒗𝟖 = 𝟎𝟎𝟎. 

31𝐻 = −3𝑣 − 3𝑣 − 8𝑣 − 8𝑣   
𝐻 = 0 

THEN 3(𝑣 + 𝑣 ) = −8(𝑣 + 𝑣 ) , AND THUS 𝑣 = −𝑣  AND 𝑣 = −𝑣 ,  
IMPOSSIBLE FOR A 3-PERIODIC NET. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS CE. 
COLLISION DE G.E.: 31𝐻 = −13𝑣 − 5𝑣 − 13𝑣 − 2𝑣 − 3𝑣 + 5𝑣 − 𝑣 − 𝑣  
   𝑫𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟓 = 𝒗𝟖 = 𝟎𝟎𝟎. 

31𝐻 = −𝑣 − 𝑣 − 13𝑣 −13𝑣   
𝐻 = 0 

THEN (𝑣 + 𝑣 ) = −13(𝑣 + 𝑣 ) , AND THUS 𝑣 = −𝑣  AND 𝑣 = −𝑣 ,  
IMPOSSIBLE FOR A 3-PERIODIC NET. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS DE. 
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CASE 67k. 

 
COLLISION AB G.E.: 31𝐻 = 𝑣 − 2𝑣 + 𝑣 − 7𝑣 + 5𝑣 + 2𝑣 + 12𝑣 + 12𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟖 = 𝟎𝟎𝟎. 

31𝐻 = −7𝑣 +𝑣 + 𝑣 + 12𝑣  
 𝐻 = 0 

THEN −7𝑣 +𝑣 + 𝑣 = −12𝑣  AND THUS 𝑣 = 0, IMPOSSIBLE, NULL DOUBLE EDGE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AB. 
COLLISION AC G.E.: 31𝐻 = 3𝑣 − 6𝑣 + 3𝑣 + 10𝑣 + 15𝑣 + 6𝑣 + 5𝑣 + 5𝑣  
   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟖 = 𝟎𝟎𝟎. 

31𝐻 = 5𝑣 + 10𝑣 +3𝑣 + 3𝑣   
 𝐻 = 0 

THEN −5𝑣 = 10𝑣 +3𝑣 + 3𝑣 , AND THUS 𝑣 = 0, IMPOSSIBLE, NULL DOUBLE EDGE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AC.  
COLLISION AD G.E.: 31𝐻 = 8𝑣 + 15𝑣 + 8𝑣 + 6𝑣 + 9𝑣 + 16𝑣 + 3𝑣 + 3𝑣  
   𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟖 = 𝟎𝟎𝟎. 

31𝐻 = 3𝑣 + 6𝑣 + 8𝑣 + 8𝑣  
𝐻 = 0 

THEN −3𝑣 = 6𝑣 +8𝑣 + 8𝑣 , AND THUS 𝑣 = 0, IMPOSSIBLE, NULL DOUBLE EDGE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AD.   
COLLISION AE G.E.: 31𝐻 = −5𝑣 + 10𝑣 − 5𝑣 + 4𝑣 + 6𝑣 + 21𝑣 + 2𝑣 + 2𝑣  
   𝑨𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟖 = 𝟎𝟎𝟎. 

31𝐻 = 2𝑣 + 4𝑣 − 5𝑣 − 5𝑣  
𝐻 = 0 

THEN −2𝑣 = 4𝑣 − 5𝑣 − 5𝑣  AND THUS 𝑣 = 0, IMPOSSIBLE, NULL DOUBLE EDGE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AE. 
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COLLISION BC G.E.: 31𝐻 = 2𝑣 − 4𝑣 + 2𝑣 + 17𝑣 + 10𝑣 + 4𝑣 − 7𝑣 − 7𝑣  
   𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟖 = 𝟎𝟎𝟎. 

31𝐻 = −7𝑣 + 17𝑣 + 2𝑣 + 2𝑣   
𝐻 = 0 

THEN 7𝑣 = 17𝑣 + 2𝑣 + 2𝑣  AND THUS 𝑣 = 0, IMPOSSIBLE, NULL DOUBLE EDGE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS BC. 
COLLISION BD G.E.: 31𝐻 = 7𝑣 + 17𝑣 + 7𝑣 + 13𝑣 + 4𝑣 + 14𝑣 − 9𝑣 − 9𝑣  
   𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟖 = 𝟎𝟎𝟎. 

31𝐻 = −9𝑣 + 13𝑣 + 7𝑣 + 7𝑣  
𝐻 = 0 

THEN 9𝑣 = 13𝑣 + 7𝑣 + 7𝑣 . THUS, 𝑣 = 0. IMPOSSIBLE, NULL DOUBLE EDGE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS BD.   
COLLISION BE G.E.: 31𝐻 = −6𝑣 + 12𝑣 − 6𝑣 + 11𝑣 + 𝑣 + 19𝑣 − 10𝑣 − 10𝑣  
   𝑩𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟖 = 𝟎𝟎𝟎. 

31𝐻 = −10𝑣 + 11𝑣 − 6𝑣 − 6𝑣   
𝐻 = 0  

AND 10𝑣 = 11𝑣 − 6𝑣 − 6𝑣 . THUS, 𝑣 = 0. IMPOSSIBLE, NULL DOUBLE EDGE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS BE. 
COLLISION CD G.E.: 31𝐻 = 5𝑣 + 21𝑣 + 5𝑣 − 4𝑣 − 6𝑣 + 10𝑣 − 2𝑣 − 2𝑣  
   𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟖 = 𝟎𝟎𝟎. 

31𝐻 = −2𝑣 − 4𝑣 + 5𝑣 + 5𝑣   
𝐻 = 0 

AND 2𝑣 = −4𝑣 + 5𝑣 + 5𝑣 . THEN 𝑣 = 0. IMPOSSIBLE, NULL DOUBLE EDGE. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS CD. 

COLLISION CE G.E.: 31𝐻 = −8𝑣 + 16𝑣 − 8𝑣 − 6𝑣 − 9𝑣 + 15𝑣 − 3𝑣 − 3𝑣  
   𝑪𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟖 = 𝟎𝟎𝟎. 

31𝐻 = −3𝑣 − 6𝑣 − 8𝑣 − 8𝑣   
𝐻 = 0 

THEN 3𝑣 = −6𝑣 − 8𝑣 − 8𝑣  AND THUS 𝑣 = 0. IMPOSSIBLE, NULL DOUBLE EDGE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS CE. 
COLLISION DE G.E.: 31𝐻 = −13𝑣 − 5𝑣 − 13𝑣 − 2𝑣 − 3𝑣 + 5𝑣 − 𝑣 − 𝑣  
   𝑫𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟖 = 𝟎𝟎𝟎. 

31𝐻 = −𝑣 − 2𝑣 − 13𝑣 −13𝑣   
𝐻 = 0 

𝑣 = −2𝑣 − 13𝑣 −13𝑣 THUS, 𝑣 = 0. IMPOSSIBLE, NULL DOUBLE EDGE. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS DE. 
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CASE 68a. 

 
COLLISION AB (AC, AD, AE) G.E.: 25𝐻 = −5𝑣 − 5𝑣 + 15𝑣 + 10𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟑 = 𝒗𝟒 = 𝟎𝟎𝟎. 

   4𝐴 = 𝐵 + 𝐶 + 𝐷 + 𝐸  
4𝐵 + 4𝐻 = 𝐵 + 𝐷 + 𝐸  

3𝐵 − 𝐷 − 𝐸 + 4𝐻 = 0 (1) 
 

   3𝐵 = 𝐴 + 2𝐶 + 𝑣 + 𝑣  
   3𝐵 = 𝐵 + 𝐻 + 𝑣 + 𝑣  

   2𝐵 − 𝐻 = 𝑣 + 𝑣  
   6𝐵 − 3𝐻 = 3𝑣 + 3𝑣  (2) 

 
   3𝐶 = 𝐴 + 2𝐵 − 𝑣 − 𝑣  
0 = 𝐵 + 𝐻 + 2𝐵 − 𝑣 − 𝑣  

3𝐵 + 𝐻 = 𝑣 + 𝑣  
6𝐵 + 2𝐻 = 2𝑣 + 2𝑣  (3) 

 
 
 
 
 
 
 
 
 
 
 
 
 

3𝐷 = 𝐴 + 2𝐸 + 𝑣 + 𝑣  
3𝐷 = 𝐵 + 𝐻 + 2𝐸 + 𝑣 + 𝑣  

𝐵 − 3𝐷 + 2𝐸 + 𝐻 = −𝑣 − 𝑣  (4) 
 

(3) - (2): 
5𝐻 = −𝑣 − 𝑣  

𝐻 = 0 
BY (3) AND 𝑣 = −𝑣  THEN 𝐴 = 𝐵 = 𝐶 , AND A, 

B AND C COLLIDE TOGETHER. 
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[-1,-1,0,0]    

 
 

(tfc) 

(-1,0,0), (1,0,0), (0,1,0), (0,0,1) 
v5  = (1,0,0) 
v6  = (-1,0,0)  
v7  = (0,1,0) 
v8  = (0,0,1) 
 H=(0,0,0) 1neigh /1/ 
 /-5/-1/2/-6/-1/2/ 
6-Circuit 

COLLISION BC (DE) G.E.: 25𝐻 = 10𝑣 + 10𝑣 − 5𝑣 + 5𝑣  
   𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟑 = 𝒗𝟒 = 𝟎𝟎𝟎. 

   4𝐴 = 𝐵 + 𝐶 + 𝐷 + 𝐸  
0 = 𝐶 + 𝐻 + 𝐶 + 𝐷 + 𝐸  
2𝐶 + 𝐷 + 𝐸 + 𝐻 = 0 (1) 

 
   3𝐵 = 𝐴 + 2𝐶 + 𝑣 + 𝑣  
   3𝐶 + 3𝐻 = 2𝐶 + 𝑣 + 𝑣  

 𝐶 + 3𝐻 = 𝑣 + 𝑣 (2) 
 

   3𝐶 = 𝐴 + 2𝐵 − 𝑣 − 𝑣  
   3𝐶 = 2𝐶 + 2𝐻 − 𝑣 − 𝑣  

𝐶 − 2𝐻 = −𝑣 − 𝑣 (3) 
 
 
 
 
 
 
 
 
 
 
 
 

3𝐷 = 𝐴 + 2𝐸 + 𝑣 + 𝑣  
3𝐷 = 2𝐸 + 𝑣 + 𝑣  

3𝐷 − 2𝐸 = 𝑣 + 𝑣  (4) 
 

(2) - (3): 
5𝐻 = 2𝑣 + 2𝑣  

𝐻 = 0 
BY (3) AND 𝑣 = −𝑣  THEN 𝐴 = 𝐵 = 𝐶 , AND A, 

B AND C COLLIDE TOGETHER. 
 

  

(EQUIVALENT TO THE PREVIOUS CASE, THEN A, B AND C COLLIDE 
TOGETHER) 
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C.BD(BE,CD,CE) G.E.: 25𝐻 = 10𝑣 + 15𝑣 − 5𝑣 − 5𝑣 + 5𝑣 + 5𝑣 − 15𝑣 − 10𝑣  
   𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟑 = 𝒗𝟒 = 𝟎𝟎𝟎. 

5𝐻 = 𝑣 +𝑣 −𝑣 −𝑣  
𝐻 = 0 

[1,1,1,1]   

 
(NEW  COLLISION) 

(-1,0,0), (0,-1,0), (0,0,1), (1,1,-1) 
v5  = (1,0,0) 
v6  = (0,1,0)  
v7  = (0,0,1) 
v8  = (1,1,-1) 
H=(0,0,0) 2neigh /-1/3/ 
/5/-2/1/6/-2/3/7/-4/3/8/-4/1/ 
12-Circuit 

CASE 68b. 

 
COLLISION AB (AD) G.E.: 25𝐻 = −5𝑣 − 5𝑣 + 15𝑣 + 10𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟖 = 𝟎𝟎𝟎. 

25𝐻 = −5𝑣 + 10𝑣  
𝐻 = 0 

5𝑣 = 10𝑣  THEN 𝑣 = 2𝑣  , AND THUS 𝑣 = 𝑣 = 0, IMPOSSIBLE FOR A 3-PERIODIC NET. 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AB(AD). 
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COLLISION BC (DE) G.E.: 25𝐻 = 10𝑣 + 10𝑣 − 5𝑣 + 5𝑣  
   𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟖 = 𝟎𝟎𝟎. 

25𝐻 = 10𝑣 + 5𝑣  
𝐻 = 0 

−10𝑣 = 5𝑣  THEN 2𝑣 = −𝑣  , AND THUS 𝑣 = 𝑣 = 0, IMPOSSIBLE FOR A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS BC(DE). 
COLLISION BD G.E.: 25𝐻 = 10𝑣 + 15𝑣 − 5𝑣 − 5𝑣 + 5𝑣 + 5𝑣 − 15𝑣 − 10𝑣  
   𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟖 = 𝟎𝟎𝟎. 

25𝐻 = −10𝑣 +10𝑣 +5𝑣 −5𝑣  
5𝐻 = −2𝑣 +2𝑣 +𝑣 −𝑣  

𝐻 =? 

 

 
BD: POSSIBLE 

5𝐻 = −2𝑣 +2𝑣 +𝑣 −𝑣  / 𝐻 =? 
 

𝑎𝑣 − 𝑏𝑣 + 𝑐𝑣 − 𝑑𝑣 = 5𝐻+2𝑣 −2𝑣 −𝑣 +𝑣  
 

(𝑎 − 2)𝑣 + (−𝑏 + 2)𝑣 + (𝑐 + 1)𝑣 + (−𝑑 − 1)𝑣 = 5𝐻 
 
 

[-3,2,-1,-1]   

 
(NEW COLLISION) 

(1,1,0), (1,1,1), (0,-1,1), (-1,0,1) 
v2  = (1,1,0) 
v4  = (-1,-1,-1)  
v6  = (0,-1,1) 
v7  = (1,0,-1) 

H  = (-1,-1,0) 3neigh /5/-2/3/ 
/1/5/-6/5/-2/1/5/-2/1/5/-2/3/8/-4/ 
/3/7/-4/ 17-Circuit 

[-3,2,-1,4]   

 
(NEW COLLISION) 

(1,1,1), (1,0,-1), (-1,1,-1), (0,1,1) 
v2  = (1,1,1) 
v4  = (-1,0,1)  
v6  = (-1,1,-1) 
v7  = (0,-1,-1) 

H  = (-1,0,0) 5neigh /5/-2/3/8/-7/ 
/1/5/-6/5/-2/1/5/-2/1/5/-2/3/8/-4/ 
/3/8/-7/8/-7/8/-7/8/-7/8/-4/ 
25-Circuit 
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[2,2,-1,-1]   

 
(68a_BD_1111) 

(NEW COLLISION) 

(1,1,1), (0,-1,-1), (1,1,0), (1,-1,0) 
v2  = (1,1,1) 
v4  = (0,1,1)  
v6  = (1,1,0) 
v7  = (-1,1,0) 

H  = (0,0,0) 2neigh /-1/3/ 
/2/-5/-1/2/-6/-1/3/7/-4/3/8/-4/ 
12-Circuit 

COLLISION CE G.E.: 25𝐻 = 15𝑣 + 10𝑣 + 5𝑣 + 5𝑣 − 5𝑣 − 5𝑣 − 10𝑣 − 15𝑣  
   𝑪𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟖 = 𝟎𝟎𝟎. 

25𝐻 = −15𝑣 +15𝑣 −5𝑣 +5𝑣  
5𝐻 = −3𝑣 +3𝑣 −𝑣 +𝑣  

𝐻 =? 
 

 

 
CE: POSSIBLE 

5𝐻 = −3𝑣 +3𝑣 −𝑣 +𝑣  / 𝐻 =? 
 

𝑎𝑣 − 𝑏𝑣 + 𝑐𝑣 − 𝑑𝑣 = 5𝐻+3𝑣 −3𝑣 +𝑣 −𝑣   
 

(𝑎 − 3)𝑣 + (−𝑏 + 3)𝑣 + (𝑐 − 1)𝑣 + (−𝑑 + 1)𝑣 = 5𝐻 
 
 
 
 
 
 

[-2,3,1,-4]   

 
(68b_BD_-32-1-1) 
(NEW COLLISION) 

(1,0,-1), (1,1,1), (-1,1,-1), (0,1,1) 
v2  = (1,0,-1) 
v4  = (-1,-1,-1)  
v6  = (-1,1,-1) 
v7  = (0,-1,-1) 

H  = (-1,-1,0) 3neigh /-2/3/7/ 
/1/5/-2/1/6/-2/3/7/-8/7/-4/3/7/-4/ 
/3/7/-4/ 17-Circuit 
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[-2,3,-4,1] 

 

(1,0,-1), (1,1,1), (0,1,1), (-1,1,-1) 
v2  = (1,0,-1) 
v4  = (-1,-1,-1)  
v6  = (0,1,1) 
v7  = (1,-1,1) 

H  = (-1,-1,0) 5neigh /-6/5/-2/3/8/ 
/1/5/-6/5/-6/5/-6/5/-6/5/-2/1/5/-2/ 
/3/8/-7/8/-4/3/8/-4/3/8/-4/ 
25-Circuit 
 

[-2,-2,1,1]   

 
(68a_BD_1111) 

(NEW COLLISION) 

(1,1,1), (0,-1,-1), (1,1,0), (1,-1,0) 
v2  = (1,1,1) 
v4  = (0,1,1)  
v6  = (1,1,0) 
v7  = (-1,1,0) 

H  = (-1,0,0) 2neigh /-2/4/ 
/1/5/-2/1/6/-2/4/-8/-3/4/-7/-3/ 
12-Circuit 

COLLISION AC (AE) G.E.: 25𝐻 = 5𝑣 + 5𝑣 + 10𝑣 + 15𝑣  
   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟖 = 𝟎𝟎𝟎. 

25𝐻 = 5𝑣 + 15𝑣  
𝐻 = 0 

THEN 5𝑣 = −15𝑣  , AND THUS, 𝑣 = 𝑣 = 0, IMPOSSIBLE FOR A 3-PERIODIC NET. 
 
 
 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AC(AE). 
COL. CD (BE) G.E.: 25𝐻 = 10𝑣 + 15𝑣 − 5𝑣 − 5𝑣 − 5𝑣 − 5𝑣 − 10𝑣 − 15𝑣  
   𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟖 = 𝟎𝟎𝟎. 

25𝐻 = −15𝑣 +10𝑣 −5𝑣 −5𝑣  
5𝐻 = −3𝑣 +2𝑣 −𝑣 −𝑣  

𝐻 =? 
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CD: POSSIBLE 

5𝐻 = −3𝑣 +2𝑣 −𝑣 −𝑣 / 𝐻 =? 
 

𝑎𝑣 − 𝑏𝑣 + 𝑐𝑣 − 𝑑𝑣 = 5𝐻+3𝑣 −2𝑣 +𝑣 +𝑣   
 

(𝑎 − 3)𝑣 + (−𝑏 + 2)𝑣 + (𝑐 − 1)𝑣 + (−𝑑 − 1)𝑣 = 5𝐻 
 
 

[-2,-3,1,-1]   

 
(68b_BD_-32-1-1) 
(NEW COLLISION) 

(-1,-1,-1), (1,1,0), (0,1,-1), (-1,0,1) 
v2  = (-1,-1,-1) 
v4  = (-1,-1,0)  
v6  = (0,1,-1) 
v7  = (1,0,-1) 

H  = (0,0,1) 3neigh /-2/4/-8/ 
/1/5/-2/1/6/-2/4/-8/7/-8/-3/4/-8/-3/ 
/4/-8/-3/ 17-Circuit 
 

[-2,-3,-4,-1] 

 
(68b_BD_-32-14) 
(NEW COLLISION) 

(1,0,-1), (-1,-1,-1), (0,1,1), (1,-1,1) 
v2  = (1,0,-1) 
v4  = (1,1,1)  
v6  = (0,1,1) 
v7  = (-1,1,-1) 

H  = (0,0,1) 5neigh /-6/5/-2/4/-8/ 
/1/5/-6/5/-6/5/-6/5/-6/5/-2/1/5/-2/ 
/4/-8/7/-8/-3/4/-8/-3/4/-8/-3/ 
25-Circuit 

[-2,2,1,-1] 

 

(1,1,1), (0,1,1), (1,1,0), (-1,1,0) 
v2  = (1,1,1) 
v4  = (0,-1,-1)  
v6  = (1,1,0) 
v7  = (1,-1,0) 

H  = (-1,-1,-1) 2neigh /-2/3/ 
/1/5/-2/1/6/-2/3/7/-4/3/8/-4/ 
12-Circuit 
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CASE 68c. 

 
COLLISION AB G.E.: 25𝐻 = −5𝑣 − 5𝑣 + 15𝑣 + 10𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟒 = 𝒗𝟓 = 𝟎𝟎𝟎. 

25𝐻 = −5𝑣 + 10𝑣  
𝐻 = 0 

5𝑣 = 10𝑣  THEN 𝑣 = 2𝑣  , AND THUS 𝑣 = 𝑣 = 0, IMPOSSIBLE FOR A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AB. 
COLLISION AD(AE) G.E.: 25𝐻 = −5𝑣 − 5𝑣 + 15𝑣 + 10𝑣  
   𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟒 = 𝒗𝟓 = 𝟎𝟎𝟎. 

25𝐻 = −5𝑣 − 5𝑣  
5𝐻 = −𝑣 − 𝑣  

𝐻 = 0 

[0,0,1,1]   

 
(NEW COLLISION) 

(1,0,0), (0,1,0), (0,0,1), (0,0,-1) 
v2  = (1,0,0) 
v6  = (0,1,0)  
v7  = (0,0,1) 
v8  = (0,0,-1) 
H=(0,0,0) 1neigh /3/ 
/-8/-3/4/-7/-3/4/ 
6-Circuit 
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COLLISION BC G.E.: 25𝐻 = 10𝑣 + 10𝑣 − 5𝑣 + 5𝑣  
   𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟒 = 𝒗𝟓 = 𝟎𝟎𝟎. 

25𝐻 = 10𝑣 + 5𝑣  
𝐻 = 0 

−10𝑣 = 5𝑣  THEN 2𝑣 = −𝑣  , AND THUS 𝑣 = 𝑣 = 0, IMPOSSIBLE FOR A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS BC. 
COLLISION DE G.E.: 25𝐻 = 10𝑣 + 10𝑣 − 5𝑣 + 5𝑣  
   𝑫𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟒 = 𝒗𝟓 = 𝟎𝟎𝟎. 

25𝐻 = 10𝑣 + 10𝑣  
5𝐻 = 2𝑣 + 2𝑣  

𝐻 = 0 

[0,0,1,1]   

 
 

(tfc) 
 

(1,0,0), (0,1,0), (0,0,1), (0,0,-1) 
v2  = (1,0,0) 
v6  = (0,1,0)  
v7  = (0,0,1) 
v8  = (0,0,-1) 
H=(0,0,0) 1neigh /-3/4/ 
/-8/-3/4/-7/-3/4/ 
6-Circuit 

COL. BD(BE) G.E.: 25𝐻 = 10𝑣 + 15𝑣 − 5𝑣 − 5𝑣 + 5𝑣 + 5𝑣 − 15𝑣 − 10𝑣  
   𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟒 = 𝒗𝟓 = 𝟎𝟎𝟎. 

25𝐻 = −10𝑣 −5𝑣 +5𝑣 −5𝑣  
5𝐻 = −2𝑣 −𝑣 +𝑣 −𝑣  

𝐻 =? 

 
 
 

 
BD: POSSIBLE 

5𝐻 = −2𝑣 −𝑣 +𝑣 −𝑣  / 𝐻 =? 
 

𝑎𝑣 + 𝑏𝑣 + 𝑐𝑣 + 𝑑𝑣 = 5𝐻+2𝑣 +𝑣 −𝑣 +𝑣  
 

(𝑎 − 2)𝑣 + (𝑏 + 1)𝑣 + (𝑐 − 1)𝑣 + (𝑑 − 1)𝑣 = 5𝐻 
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[-3,-1,1,1]   

 
(68b_BD_-32-1-1) 
(NEW COLLISION) 

(0,0,-1), (1,1,1), (0,1,-1), (1,0,-1) 
v2  = (0,0,-1) 
v6  = (1,1,1)  
v7  = (0,1,-1) 
v8  = (1,0,-1) 

H  = (0,0,1) 3neigh /5/-2/3/ 
/1/5/-6/5/-2/1/5/-2/1/5/-2/3/8/-4/ 
/3/7/-4/ 17-Circuit 

[2,-1,1,1]   

 
(68a_BD_1111) 

(NEW COLLISION) 

(1,0,1), (1,1,1), (0,0,-1), (-1,1,0) 
v2  = (1,0,1) 
v6  = (1,1,1)  
v7  = (0,0,-1) 
v8  = (-1,1,0) 

H  = (0,0,0) 2neigh /-1/3/ 
/2/-5/-1/2/-6/-1/3/7/-4/3/8/-4/ 
12-Circuit 

[2,4,1,1]   

 
 (NEW COLLISION) 

(-1,1,0), (1,0,0), (-1,-1,-1), (-1,-1,1) 
v2  = (-1,1,0) 
v6  = (1,0,0)  
v7  = (-1,-1,-1) 
v8  = (-1,-1,1) 

H  = (1,0,0) 4neigh /6/-5/-1/3/ 
/2/-5/6/-5/6/-5/6/-5/6/-5/-1/2/-5/ 
/-1/3/8/-4/3/7/-4/ 20-Circuit 
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COL. CE(CD) G.E.: 25𝐻 = 15𝑣 + 10𝑣 + 5𝑣 + 5𝑣 − 5𝑣 − 5𝑣 − 10𝑣 − 15𝑣  
   𝑪𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟒 = 𝒗𝟓 = 𝟎𝟎𝟎. 

25𝐻 = −15𝑣 +5𝑣 −5𝑣 +5𝑣  
5𝐻 = −3𝑣 +𝑣 −𝑣 +𝑣  

𝐻 =? 
 

 

 
CE: POSSIBLE 

5𝐻 = −3𝑣 +𝑣 −𝑣 +𝑣  / 𝐻 =? 
 

𝑎𝑣 + 𝑏𝑣 + 𝑐𝑣 + 𝑑𝑣 = 5𝐻+3𝑣 −𝑣 +𝑣 −𝑣   
 

(𝑎 − 3)𝑣 + (𝑏 − 1)𝑣 + (𝑐 + 1)𝑣 + (𝑑 + 1)𝑣 = 5𝐻 
 
 
 
 
 
 
 
 
 

[-2,-4,-1,-1]   

 
(68c_BD_2411) 

(NEW COLLISION) 

(-1,1,0), (1,0,0), (-1,-1,-1), (-1,-1,1) 
v2  = (-1,1,0) 
v6  = (1,0,0)  
v7  = (-1,-1,-1) 
v8  = (-1,-1,1) 

H  = (0,-1,0) 4neigh /-6/5/-2/4/ 
/1/5/-6/5/-6/5/-6/5/-6/5/-2/1/5/-2/ 
/4/-7/-3/4/-8/-3/ 20-Circuit 
 
 

[-2,1,-1,-1]   

 
(68a_BD_1111) 

(NEW COLLISION) 

(1,0,1), (1,1,1), (0,0,-1), (-1,1,0) 
v2  = (1,0,1) 
v6  = (1,1,1)  
v7  = (0,0,-1) 
v8  = (-1,1,0) 

H  = (-1,0,-1) 2neigh /-2/4/ 
/1/5/-2/1/6/-2/4/-7/-3/4/-8/-3/ 
12-Circuit 
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[-2,1,-1,4]   

 
(68b_BD_-32-1-1) 
(NEW COLLISION) 

(1,-1,0), (-1,-1,-1), (1,1,-1), (1,0,0) 
v2  = (1,-1,0) 
v6  = (-1,-1,-1)  
v7  = (1,1,-1) 
v8  = (1,0,0) 

H  = (0,1,0) 3neigh /-2/3/8/ 
/1/5/-2/1/6/-2/3/8/-7/8/-4/3/8/-4/ 
/3/8/-4/  17-Circuit 

COLLISION AC G.E.: 25𝐻 = 5𝑣 + 5𝑣 + 10𝑣 + 15𝑣  
   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟒 = 𝒗𝟓 = 𝟎𝟎𝟎. 

25𝐻 = 5𝑣 + 15𝑣  
𝐻 = 0 

THEN 5𝑣 = −15𝑣  , AND THUS, 𝑣 = 𝑣 = 0, IMPOSSIBLE FOR A 3-PERIODIC NET. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AC. 
 

CASE 69 (BRIDGE). COLLAPSES TO 34. 

 

CASE 70 (BRIDGE). COLLAPSES TO 16. 

 

CASE 71 (BRIDGE). COLLAPSES TO 1. 

 

CASE 72 (BRIDGE). COLLAPSES TO 37. 

 

CASE 73 (BRIDGE). COLLAPSES TO 60. 

 

CASE 74 (BRIDGE). COLLAPSES TO 8. 
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CASE 75a. 

 
COLLISION AB EQ.G.: 28𝐻 = 2𝑣 − 4𝑣 + 2𝑣 + 2𝑣 + 2𝑣 + 4𝑣 + 12𝑣 + 12𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

28𝐻 = 12𝑣 + 2𝑣 − 4𝑣 + 2𝑣  
14𝐻 = 6𝑣 + 𝑣 − 2𝑣 + 𝑣  

𝐻 = 0 
THEN 6𝑣 = −𝑣 + 2𝑣 − 𝑣  , AND THUS 

𝑣 = 0 , IMPOSSIBLE, NULL DOUBLE EDGE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AB. 
COLLISION BC EQ.G.: 28𝐻 = 2𝑣 − 4𝑣 + 2𝑣 − 12𝑣 − 12𝑣 + 4𝑣 − 2𝑣 − 2𝑣  
   𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

28𝐻 = −12𝑣 −2𝑣 + 2𝑣 − 4𝑣  
14𝐻 = −6𝑣 − 𝑣 + 𝑣 − 2𝑣  

𝐻 = 0 
THEN −6𝑣 = 𝑣 − 𝑣 + 2𝑣  AND THUS 𝑣 = 0, IMPOSSIBLE, NULL DOUBLE EDGE. 

 
 
 
 
 
 
 
 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BC. 
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COLLISION AE EQ.G.: 28𝐻 = −4𝑣 + 8𝑣 − 4𝑣 − 4𝑣 − 4𝑣 + 20𝑣 + 4𝑣 + 4𝑣  
   𝑨𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

28𝐻 = 4𝑣 − 4𝑣 + 8𝑣 − 4𝑣  
7𝐻 = 𝑣 − 𝑣 + 2𝑣 − 𝑣  

𝐻 = 0 

[-1,-1,1,2]   

 
(3,4T172) 

(NEW COLLISION) 

(1,1,1), (-1,0,0), (0,1,-1), (0,0,1) 
v2  = (1,1,1) 
v4  = (1,0,0)  
v7  = (0,1,-1) 
v8  = (0,0,-1) 

 H=(0,0,0) 1neigh /5/ 
 /2/-3/8/-6/-5/1/-4/8/-7/-5/ 
10-Circuit 

COLLISION CD EQ.G.: 28𝐻 = 4𝑣 + 20𝑣 + 4𝑣 + 4𝑣 + 4𝑣 + 8𝑣 − 4𝑣 − 4𝑣  
   𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

28𝐻 = −4𝑣 + 20𝑣 +4𝑣 + 4𝑣  
7𝐻 = −𝑣 + 5𝑣 +𝑣 + 𝑣   

𝐻 =? 

 

 
CD: POSSIBLE 

7𝐻 = −𝑣 + 𝑣 +𝑣 + 5𝑣   / 𝐻 =? 
 

𝑎𝑣 − 𝑏𝑣 + 𝑐𝑣 − 𝑑𝑣 = 7𝐻+𝑣 − 5𝑣 −𝑣 − 𝑣  
 

(𝑎−1)𝑣 + (−𝑏 + 1)𝑣 + (𝑐 + 1)𝑣 + (−𝑑 + 5)𝑣 = 7𝐻 
 
 

[1,1,-1,-2]   

 
(3,4T172) 

(NEW COLLISION) 

(1,1,1), (1,0,0), (0,1,-1), (1,0,1) 
v2  = (1,1,1) 
v4  = (-1,0,0)  
v7  = (0,1,-1) 
v8  = (-1,0,-1) 

H  = (-1,0,-1) 1neigh /8/ 
/1/-3/8/-7/-5/2/-4/8/-6/-5/ 
10-Circuit 
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COLLISION AD EQ.G.: 28𝐻 = 8𝑣 + 12𝑣 + 8𝑣 − 6𝑣 − 6𝑣 + 16𝑣 + 6𝑣 + 6𝑣  
   𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

28𝐻 = 6𝑣 + 8𝑣 − 6𝑣 + 12𝑣    
14𝐻 = 3𝑣 + 4𝑣 − 3𝑣 + 6𝑣  

𝐻 = 0 
THEN −4𝑣 = 3𝑣 − 3𝑣 + 6𝑣  AND THUS 𝑣 = 0, IMPOSSIBLE , NULL DOUBLE EDGE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AD. 
COLLISION CE  EQ.G.: 28𝐻 = −8𝑣 + 16𝑣 − 8𝑣 + 6𝑣 + 6𝑣 + 12𝑣 − 6𝑣 − 6𝑣  
   𝑪𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

28𝐻 = 6𝑣 − 6𝑣 − 8𝑣 + 16𝑣  
14𝐻 = 3𝑣 − 3𝑣 − 4𝑣 + 8𝑣  
THEN, IN EACH COORDINATE: 

𝐻 = 1, 𝑣 = 1, 𝑣 = −1, 𝑣 = 0 AND 𝑣 = 1. 
𝐻 = −1, 𝑣 = −1, 𝑣 = 1, 𝑣 = 0 AND 𝑣 = −1. 

𝐻 = 0, 𝑣 = 𝑘, 𝑣 = 𝑘, 𝑣 = 0 AND 𝑣 = 0. 
AND THEN 𝑣 = 0.  NULL DOUBLE EDGE, IMPOSSIBLE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS CE. 
COLLISION BD  EQ.G.: 28𝐻 = 6𝑣 + 16𝑣 + 6𝑣 − 8𝑣 − 8𝑣 + 12𝑣 − 6𝑣 − 6𝑣  
   𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

28𝐻 = −6𝑣 + 6𝑣 − 8𝑣 + 16𝑣  
14𝐻 = −3𝑣 + 3𝑣 − 4𝑣 + 8𝑣  

THEN, IN EACH COORDINATE: 
𝐻 = 1, 𝑣 = −1, 𝑣 = 1, 𝑣 = 0 AND 𝑣 = 1. 

𝐻 = −1, 𝑣 = 1, 𝑣 = −1, 𝑣 = 0 AND 𝑣 = −1. 
𝐻 = 0, 𝑣 = 𝑘, 𝑣 = 𝑘, 𝑣 = 0 AND 𝑣 = 0. 

AND THEN 𝑣 = 0.  NULL DOUBLE EDGE, IMPOSSIBLE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS BD. 

COLLISION BE  EQ.G.: 28𝐻 = −6𝑣 + 12𝑣 − 6𝑣 − 6𝑣 − 6𝑣 + 16𝑣 − 8𝑣 − 8𝑣  
   𝑩𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

28𝐻 = −8𝑣 − 6𝑣 − 6𝑣 + 12𝑣  
14𝐻 = −4𝑣 − 3𝑣 − 3𝑣 + 6𝑣  

𝐻 = 0 
THEN 3(𝑣 + 𝑣 ) = −4𝑣 + 6𝑣 , AND IN EACH COORDINATE: 

𝑣 + 𝑣 = 2, 𝑣 = 0 AND 𝑣 = 1. 
𝑣 + 𝑣 = 1 IS IMPOSSIBLE. 

𝑣 + 𝑣 = 0, 𝑣 = 0 AND 𝑣 = 0. 
𝑣 + 𝑣 = −1 IS IMPOSSIBLE. 

𝑣 + 𝑣 = −2, 𝑣 = 0 AND 𝑣 = −1. 
THEN 𝑣 = 0, IMPOSSIBLE, NULL DOUBLE EDGE. 

 
IMPOSSIBLE, THERE ARE NO COLLISIONS BE. 
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COLLISION AC EQ.G.: 28𝐻 = 4𝑣 − 8𝑣 + 4𝑣 − 10𝑣 − 10𝑣 + 8𝑣 + 10𝑣 + 10𝑣  
   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

28𝐻 = 10𝑣 − 10𝑣 − 8𝑣 + 4𝑣  
14𝐻 = 5𝑣 − 5𝑣 − 4𝑣 + 2𝑣  

𝐻 =? 
AND IN EACH COORDINATE: 

𝐻 = 1, 𝑣 = 1, 𝑣 = −1, 𝑣 = −1 AND 𝑣 = 0. 
𝐻 = −1, 𝑣 = −1, 𝑣 = 1, 𝑣 = 1 AND 𝑣 = 0. 

𝐻 = 0, 𝑣 = 𝑘, 𝑣 = 𝑘, 𝑣 = 0 AND 𝑣 = 0. 
THEN 𝑣 = 0, NULL DOUBLE EDGE. IMPOSSIBLE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AC. 

COLLISION DE EQ.G.: 28𝐻 = −12𝑣 − 4𝑣 − 12𝑣 + 2𝑣 + 2𝑣 + 4𝑣 − 2𝑣 − 2𝑣  
   𝑫𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

28𝐻 = −12𝑣 − 2𝑣 + 2𝑣 − 4𝑣  
14𝐻 = −6𝑣 − 𝑣 + 𝑣 − 2𝑣  

𝐻 = 0 
THEN 6𝑣 = −𝑣 + 𝑣 − 2𝑣  , AND THUS 𝑣 = 0, IMPOSSIBLE , NULL DOUBLE EDGE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS DE. 

CASE 75b. 

 
COLLISION AB EQ.G.: 28𝐻 = 2𝑣 − 4𝑣 + 2𝑣 + 2𝑣 + 2𝑣 + 4𝑣 + 12𝑣 + 12𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

28𝐻 = 12𝑣 + 2𝑣 + 2𝑣 + 2𝑣  
14𝐻 = 6𝑣 + 𝑣 + 𝑣 + 𝑣  

𝐻 = 0 
THEN 6𝑣 = −𝑣 − 𝑣 − 𝑣  , AND THUS 

𝑣 = 0 , IMPOSSIBLE, NULL DOUBLE EDGE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AB. 
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COLLISION BC EQ.G.: 28𝐻 = 2𝑣 − 4𝑣 + 2𝑣 − 12𝑣 − 12𝑣 + 4𝑣 − 2𝑣 − 2𝑣  
   𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

28𝐻 = −12𝑣 − 2𝑣 + 2𝑣 − 12𝑣  
14𝐻 = −6𝑣 − 𝑣 + 𝑣 − 6𝑣  

𝐻 =? 
 

 
𝑎𝑣 + 𝑏𝑣 + 𝑐𝑣 + 𝑑𝑣 = 14𝐻 + 6𝑣 + 𝑣 − 𝑣 + 6𝑣  

 
(𝑎−1)𝑣 + (𝑏 − 6)𝑣 + (𝑐 − 6)𝑣 + (𝑑 + 1)𝑣 = 14𝐻 

 

THE COEFFICIENTS 𝑎 = 1, 𝑏 = 6, 𝑐 = 6 AND 𝑑 = −1 MODULO 14 CANNOT GENERATE AN 
ADMISSIBLE (𝑎, 𝑏, 𝑐, 𝑑) SOLUTION. 

 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BC. 
COLLISION AE EQ.G.: 28𝐻 = −4𝑣 + 8𝑣 − 4𝑣 − 4𝑣 − 4𝑣 + 20𝑣 + 4𝑣 + 4𝑣  
   𝑨𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

28𝐻 = 4𝑣 − 4𝑣 − 4𝑣 − 4𝑣  
7𝐻 = 𝑣 − 𝑣 − 𝑣 − 𝑣  

𝐻 = 0 

[-1,1,1,1]   

 
(3,4T172)  

(NEW COLLISION) 

(1,0,0), (0,1,0), (0,0,1), (1,-1,-1) 
v2  = (1,0,0) 
v3  = (0,1,0)  
v4  = (0,0,1) 
v7  = (1,-1,-1) 

 H=(0,0,0) 1neigh /5/ 
 

/2/-4/8/-7/-5/1/-3/8/-6/-5/ 
10-Circuit 
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COLLISION CD EQ.G.: 28𝐻 = 4𝑣 + 20𝑣 + 4𝑣 + 4𝑣 + 4𝑣 + 8𝑣 − 4𝑣 − 4𝑣  
   𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

28𝐻 = −4𝑣 + 4𝑣 +4𝑣 + 4𝑣   
7𝐻 = −𝑣 + 𝑣 +𝑣 + 𝑣  

𝐻 = 0 
 

[1,-1,-1,-1]   

 
(3,4T172)  

(NEW COLLISION) 

(1,0,0), (0,1,0), (0,0,1), (1,-1,-1) 
v2  = (1,0,0) 
v3  = (0,1,0)  
v4  = (0,0,1) 
v7  = (1,-1,-1) 

 H=(0,0,0) 1neigh /8/ 
 
/2/-4/8/-7/-5/1/-3/8/-6/-5/ 
10-Circuit 

 
 

COLLISION AD EQ.G.: 28𝐻 = 8𝑣 + 12𝑣 + 8𝑣 − 6𝑣 − 6𝑣 + 16𝑣 + 6𝑣 + 6𝑣  
   𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

28𝐻 = 6𝑣 + 8𝑣 − 6𝑣 − 6𝑣    
14𝐻 = 3𝑣 + 4𝑣 − 3𝑣 − 3𝑣    

𝐻 = 0 
THEN 4𝑣 = −3𝑣 + 3𝑣 + 3𝑣  AND THUS 𝑣 = 0, IMPOSSIBLE , NULL DOUBLE EDGE. 

 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AD. 
COLLISION CE  EQ.G.: 28𝐻 = −8𝑣 + 16𝑣 − 8𝑣 + 6𝑣 + 6𝑣 + 12𝑣 − 6𝑣 − 6𝑣  
   𝑪𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

28𝐻 = 6𝑣 − 6𝑣 − 8𝑣 + 6𝑣  
14𝐻 = 3𝑣 − 3𝑣 − 4𝑣 + 3𝑣  

𝐻 = 0 
THEN 4𝑣 = −3𝑣 + 3𝑣 + 3𝑣  AND THUS 𝑣 = 0, IMPOSSIBLE , NULL DOUBLE EDGE. 

 
 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS CE. 
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COLLISION BD  EQ.G.: 28𝐻 = 6𝑣 + 16𝑣 + 6𝑣 − 8𝑣 − 8𝑣 + 12𝑣 − 6𝑣 − 6𝑣  
   𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

28𝐻 = −6𝑣 + 6𝑣 − 8𝑣 − 8𝑣   
14𝐻 = −3𝑣 + 3𝑣 − 4𝑣 − 4𝑣   

𝐻 =? 
 

 
𝑎𝑣 + 𝑏𝑣 + 𝑐𝑣 + 𝑑𝑣 = 14𝐻+3𝑣 − 3𝑣 + 4𝑣 + 4𝑣  

 
(𝑎−3)𝑣 + (𝑏 − 4)𝑣 + (𝑐 − 4)𝑣 + (𝑑 + 3)𝑣 = 14𝐻 

 

THE COEFFICIENTS 𝑎 = 3, 𝑏 = 4, 𝑐 = 4 AND 𝑑 = −3 MODULO 14 CANNOT GENERATE AN 
ADMISSIBLE (𝑎, 𝑏, 𝑐, 𝑑) SOLUTION. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS BD. 
COLLISION BE  EQ.G.: 28𝐻 = −6𝑣 + 12𝑣 − 6𝑣 − 6𝑣 − 6𝑣 + 16𝑣 − 8𝑣 − 8𝑣  
   𝑩𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

28𝐻 = −8𝑣 − 6𝑣 − 6𝑣 − 6𝑣  
14𝐻 = −4𝑣 − 3𝑣 − 3𝑣 − 3𝑣  

𝐻 = 0 
THEN 4𝑣 = −3𝑣 − 3𝑣 − 3𝑣  AND THUS 𝑣 = 0, IMPOSSIBLE , NULL DOUBLE EDGE. 

 
IMPOSSIBLE, THERE ARE NO COLLISIONS BE. 

COLLISION AC EQ.G.: 28𝐻 = 4𝑣 − 8𝑣 + 4𝑣 − 10𝑣 − 10𝑣 + 8𝑣 + 10𝑣 + 10𝑣  
   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

28𝐻 = 10𝑣 − 10𝑣 − 10𝑣 + 4𝑣  
14𝐻 = 5𝑣 − 5𝑣 − 5𝑣 + 2𝑣  

𝐻 = 0 
THEN 5𝑣 − 5𝑣 − 5𝑣 = −2𝑣  AND THUS 𝑣 = 0, NULL DOUBLE EDGE. IMPOSSIBLE. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS AC. 

COLLISION DE EQ.G.: 28𝐻 = −12𝑣 − 4𝑣 − 12𝑣 + 2𝑣 + 2𝑣 + 4𝑣 − 2𝑣 − 2𝑣  
   𝑫𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

28𝐻 = −12𝑣 − 2𝑣 + 2𝑣 + 2𝑣  
𝐻 = 0 

THEN 12𝑣 = −2𝑣 + 2𝑣 + 2𝑣  , AND THUS 𝑣 = 0, IMPOSSIBLE, NULL DOUBLE EDGE. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS DE. 
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CASE 75c. 

 
COL. AB(BC) EQ.G.: 28𝐻 = 2𝑣 − 4𝑣 + 2𝑣 + 2𝑣 + 2𝑣 + 4𝑣 + 12𝑣 + 12𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟖 = 𝟎𝟎𝟎. 

28𝐻 = 12𝑣 + 2𝑣 + 2𝑣 + 2𝑣  
14𝐻 = 6𝑣 + 𝑣 + 𝑣 + 𝑣  

𝐻 = 0 
THEN 6𝑣 = −𝑣 − 𝑣 − 𝑣  , AND THUS 

𝑣 = 0 , IMPOSSIBLE, NULL DOUBLE EDGE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AB(BC). 
COL.AE(CD) EQ.G.: 28𝐻 = −4𝑣 + 8𝑣 − 4𝑣 − 4𝑣 − 4𝑣 + 20𝑣 + 4𝑣 + 4𝑣  
   𝑨𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟖 = 𝟎𝟎𝟎. 

28𝐻 = 4𝑣 − 4𝑣 − 4𝑣 − 4𝑣  
7𝐻 = 𝑣 − 𝑣 − 𝑣 − 𝑣  

𝐻 = 0 

[-1,-1,1,1]   

 
(3,4T172)  

(NEW COLLISION) 

(1,1,1), (-1,0,0), (0,1,0), (0,0,1) 
v2  = (1,1,1) 
v4  = (1,0,0)  
v6  = (0,1,0) 
v7  = (0,0,1) 

 H=(0,0,0) 1neigh /5/ 
/2/-4/8/-6/-5/1/-3/8/-7/-5/ 
10-Circuit 
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COL.AD(CE) EQ.G.: 28𝐻 = 8𝑣 + 12𝑣 + 8𝑣 − 6𝑣 − 6𝑣 + 16𝑣 + 6𝑣 + 6𝑣  
   𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟖 = 𝟎𝟎𝟎. 

28𝐻 = 6𝑣 + 8𝑣 − 6𝑣 + 8𝑣    
14𝐻 = 3𝑣 + 4𝑣 − 3𝑣 + 4𝑣    

𝐻 =? 
 

𝑎𝑣 − 𝑏𝑣 + 𝑐𝑣 + 𝑑𝑣 = 14𝐻 − 3𝑣 − 4𝑣 + 3𝑣 − 4𝑣    
 

(𝑎+3)𝑣 + (−𝑏 − 3)𝑣 + (𝑐 + 4)𝑣 + (𝑑 + 4)𝑣 = 14𝐻 
 

THE COEFFICIENTS 𝑎 = −3, 𝑏 = −3, 𝑐 = −4 AND 𝑑 = −4 MODULO 14 CANNOT GENERATE AN 
ADMISSIBLE (𝑎, 𝑏, 𝑐, 𝑑) SOLUTION. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS AD(CE). 
COL. BD(BE) EQ.G.: 28𝐻 = 6𝑣 + 16𝑣 + 6𝑣 − 8𝑣 − 8𝑣 + 12𝑣 − 6𝑣 − 6𝑣  
   𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟖 = 𝟎𝟎𝟎. 

28𝐻 = −6𝑣 + 6𝑣 − 8𝑣 + 6𝑣  
𝐻 = 0 

8𝑣 = −6𝑣 + 6𝑣 + 6𝑣  AND THEN 𝑣 = 0, IMPOSSIBLE, NULL DOUBLE EDGE. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BD(BE). 

COLLISION AC EQ.G.: 28𝐻 = 4𝑣 − 8𝑣 + 4𝑣 − 10𝑣 − 10𝑣 + 8𝑣 + 10𝑣 + 10𝑣  
   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟖 = 𝟎𝟎𝟎. 

28𝐻 = 10𝑣 − 10𝑣 + 4𝑣 + 4𝑣  
14𝐻 = 5𝑣 − 5𝑣 + 2𝑣 + 2𝑣  

𝐻 =? 
 

𝑎𝑣 − 𝑏𝑣 + 𝑐𝑣 + 𝑑𝑣 = 14𝐻 − 5𝑣 + 5𝑣 − 2𝑣 − 2𝑣  
 

(𝑎+5)𝑣 + (−𝑏 − 5)𝑣 + (𝑐 + 2)𝑣 + (𝑑 + 2)𝑣 = 14𝐻 
 

THE COEFFICIENTS 𝑎 = −5, 𝑏 = −5, 𝑐 = −2 AND 𝑑 = −2 MODULO 14 CANNOT GENERATE AN 
ADMISSIBLE (𝑎, 𝑏, 𝑐, 𝑑) SOLUTION. 

 
 
 
 
 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AC. 
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COLLISION DE EQ.G.: 28𝐻 = −12𝑣 − 4𝑣 − 12𝑣 + 2𝑣 + 2𝑣 + 4𝑣 − 2𝑣 − 2𝑣  
   𝑫𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟖 = 𝟎𝟎𝟎. 

28𝐻 = −12𝑣 − 2𝑣 + 2𝑣 − 12𝑣  
14𝐻 = −6𝑣 − 𝑣 + 𝑣 − 6𝑣  

𝐻 =? 
 

 
𝑎𝑣 − 𝑏𝑣 + 𝑐𝑣 + 𝑑𝑣 = 14𝐻+6𝑣 + 𝑣 − 𝑣 + 6𝑣    

 
 

(𝑎−1)𝑣 + (−𝑏 + 1)𝑣 + (𝑐 − 6)𝑣 + (𝑑 − 6)𝑣 = 14𝐻 
 
 

THE COEFFICIENTS 𝑎 = 1, 𝑏 = 1, 𝑐 = 6 AND 𝑑 = 6 MODULO 14 CANNOT GENERATE AN 
ADMISSIBLE (𝑎, 𝑏, 𝑐, 𝑑) SOLUTION. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS DE. 
 

CASE 76 (BRIDGE). COLLAPSES TO 51. 

 

CASE 77 (BRIDGE). COLLAPSES TO 21. 

 

CASE 78 (BRIDGE). COLLAPSES TO 12. 

 

CASE 79 (BRIDGE). COLLAPSES TO 45. 

 



370 
 

 

CASE 80a. 

 
COLLISION AB EQ.G.: 24𝐻 = −4𝑣 − 4𝑣 + 4𝑣 + 4𝑣 − 16𝑣 + 8𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

24𝐻 = −16𝑣 + 4𝑣  
6𝐻 = −4𝑣 + 𝑣  

𝐻 = 0 
THEN 𝑣 = 𝑣 = 0 , IMPOSSIBLE FOR A 3-PERIODIC NET.. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AB. 

COLLISION AD EQ.G.: 24𝐻 = 4𝑣 + 4𝑣 − 4𝑣 − 4𝑣 − 8𝑣 + 16𝑣  
   𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

24𝐻 = −8𝑣 − 4𝑣  
6𝐻 = −2𝑣 − 𝑣  

𝐻 = 0 
THEN 𝑣 = 𝑣 = 0 , IMPOSSIBLE FOR A 3-PERIODIC NET.. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AD. 
COLLISION AE EQ.G.: 24𝐻 = −6𝑣 − 9𝑣 − 3𝑣 − 9𝑣 − 3𝑣 − 12𝑣 + 12𝑣  
   𝑨𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

24𝐻 = −9𝑣 − 12𝑣 − 6𝑣  
8𝐻 = −3𝑣 − 4𝑣 − 2𝑣  

𝐻 = 0 
THEN 𝑣 = 𝑣 = 𝑣 = 0, IMPOSSIBLE FOR A 3-PERIODIC NET. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS AE. 
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COLLISION AC EQ.G.: 24𝐻 = 6𝑣 − 3𝑣 − 9𝑣 − 3𝑣 − 9𝑣 − 12𝑣 + 12𝑣  
   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

24𝐻 = −12𝑣 − 3𝑣 + 6𝑣  
8𝐻 = −4𝑣 − 𝑣 + 2𝑣  

𝐻 = 0 
THEN 𝑣 = 𝑣 = 𝑣 = 0, IMPOSSIBLE FOR A 3-PERIODIC NET. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS AC. 

COLLISION BE EQ.G.: 24𝐻 = −6𝑣 − 5𝑣 + 𝑣 − 13𝑣 − 7𝑣 + 4𝑣 + 4𝑣  
   𝑩𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

24𝐻 = 4𝑣 − 13𝑣 − 6𝑣  
𝐻 = 0 

THEN 𝑣 = 0 AND 𝑣 = 𝑣 = 0, IMPOSSIBLE FOR A 3-PERIODIC NET. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BE. 
COLLISION BC EQ.G.: 24𝐻 = 𝑣 + 4𝑣 − 5𝑣 − 13𝑣 + 6𝑣 + 4𝑣 − 7𝑣  
   𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

24𝐻 = 4𝑣 − 7𝑣 + 6𝑣  
𝐻 = 0 

THEN 𝑣 = 0 AND 𝑣 = 𝑣 = 0, IMPOSSIBLE FOR A 3-PERIODIC NET. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BC. 

COLLISION DE EQ.G.: 24𝐻 = −13𝑣 − 4𝑣 − 7𝑣 + 𝑣 − 6𝑣 − 4𝑣 − 5𝑣  
   𝑫𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

24𝐻 = −6𝑣 − 4𝑣 − 5𝑣  
𝐻 = 0 

THEN 𝑣 = 0 AND 𝑣 = 𝑣 = 0, IMPOSSIBLE FOR A 3-PERIODIC NET. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS DE. 
COLLISION CD EQ.G.: 24𝐻 = 7𝑣 + 4𝑣 + 13𝑣 + 5𝑣 − 6𝑣 + 4𝑣 − 𝑣  
   𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

24𝐻 = 4𝑣 − 𝑣 − 6𝑣  
𝐻 = 0 

THEN 𝑣 = 0 AND 𝑣 = 𝑣 = 0, IMPOSSIBLE FOR A 3-PERIODIC NET. 
 
 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS CD. 
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COLLISION BD EQ.G.: 24𝐻 = 8𝑣 + 8𝑣 + 8𝑣 − 8𝑣 + 8𝑣 − 8𝑣  
   𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

24𝐻 = 8𝑣 − 8𝑣   
3𝐻 = 𝑣 − 𝑣   

𝐻 = 0 

[0,1,1,0]   

 

(1,0,0), (0,-1,0), (0,1,0), (0,0,1) 
v1  = (1,0,0) 
v3  = (0,1,0)  
v4  = (0,1,0) 
v6  = (0,0,1) 

 H=(0,0,0) 2neigh /-5/8/ 
 

/3/2/-8/5/-4/7/-8/5/ 
8-Circuit 

 

COLLISION CE EQ.G.: 24𝐻 = −6𝑣 + 6𝑣 + 6𝑣 − 12𝑣 − 6𝑣  
   𝑪𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

24𝐻 = −6𝑣 − 12𝑣  
4𝐻 = −𝑣 − 2𝑣  

𝐻 = 0 
THEN, 𝑣 = 𝑣 = 0 , IMPOSSIBLE FOR A 3-PERIODIC NET. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS CE. 
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CASE 80b. 

 
COLLISION AB EQ.G.: 24𝐻 = −4𝑣 − 4𝑣 + 4𝑣 + 4𝑣 − 16𝑣 + 8𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

24𝐻 = −4𝑣 + 4𝑣 + 4𝑣  
6𝐻 = −𝑣 + 𝑣 + 𝑣  

𝐻 = 0 

[0,1,1,-1]   

 
 (NEW COLLISION) 

(1,0,0), (0,-1,0), (0,0,-1), (0,-1,-1) 
v1  = (1,0,0) 
v4  = (0,1,0)  
v5  = (0,0,1) 
v7  = (0,1,1) 

 H=(0,0,0) 1neigh /-3/ 
 
/-7/4/3/2/-8/5/3/2/ 
8-Circuit 
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COLLISION AD EQ.G.: 24𝐻 = 4𝑣 + 4𝑣 − 4𝑣 − 4𝑣 − 8𝑣 + 16𝑣  
   𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

24𝐻 = 4𝑣 − 4𝑣 − 4𝑣  
6𝐻 = 𝑣 − 𝑣 − 𝑣  

𝐻 = 0 
 

[0,-1,-1,1]   

 
(80b_AB) 

(NEW COLLISION) 

(1,0,0), (0,-1,0), (0,0,-1), (0,-1,-1) 
v1  = (1,0,0) 
v4  = (0,1,0)  
v5  = (0,0,1) 
v7  = (0,1,1) 

 H=(0,0,0) 1neigh /2/ 
/-7/4/3/2/-8/5/3/2/ 
8-Circuit 

COLLISION AE EQ.G.: 24𝐻 = −6𝑣 − 9𝑣 − 3𝑣 − 9𝑣 − 3𝑣 − 12𝑣 + 12𝑣  
   𝑨𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

24𝐻 = −9𝑣 − 9𝑣 − 3𝑣  
8𝐻 = −3𝑣 − 3𝑣 − 𝑣  

𝐻 = 0 
THEN 𝑣 = 0, AND 𝑣 = −𝑣 , IMPOSSIBLE FOR A 3-PERIODIC NET. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS AE. 
COLLISION AC EQ.G.: 24𝐻 = 6𝑣 − 3𝑣 − 9𝑣 − 3𝑣 − 9𝑣 − 12𝑣 + 12𝑣  
   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

24𝐻 = −9𝑣 − 3𝑣 − 3𝑣  
8𝐻 = −3𝑣 − 𝑣 − 𝑣  

𝐻 = 0 
THEN 𝑣 = 0, AND 𝑣 = −𝑣 , IMPOSSIBLE FOR A 3-PERIODIC NET. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS AC. 

COLLISION BE EQ.G.: 24𝐻 = −6𝑣 − 5𝑣 + 𝑣 − 13𝑣 − 7𝑣 + 4𝑣 + 4𝑣  
   𝑩𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

24𝐻 = −7𝑣 − 13𝑣 − 5𝑣  
𝐻 = 0 

THEN 𝑣 = 0 AND 𝑣 = 𝑣 = 0, IMPOSSIBLE FOR A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS BE. 



375 
 

COLLISION BC EQ.G.: 24𝐻 = 𝑣 + 4𝑣 − 5𝑣 − 13𝑣 + 6𝑣 + 4𝑣 − 7𝑣  
   𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

24𝐻 = −13𝑣 − 7𝑣 + 𝑣  
𝐻 = 0 

THEN 𝑣 = 0 AND 𝑣 = 𝑣 = 0, IMPOSSIBLE FOR A 3-PERIODIC NET. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BC. 

COLLISION DE EQ.G.: 24𝐻 = −13𝑣 − 4𝑣 − 7𝑣 + 𝑣 − 6𝑣 − 4𝑣 − 5𝑣  
   𝑫𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

24𝐻 = −13𝑣 + 𝑣 − 5𝑣  
𝐻 = 0 

THEN 𝑣 = 0 AND 𝑣 = 𝑣 = 0, IMPOSSIBLE FOR A 3-PERIODIC NET. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS DE. 
COLLISION CD EQ.G.: 24𝐻 = 7𝑣 + 4𝑣 + 13𝑣 + 5𝑣 − 6𝑣 + 4𝑣 − 𝑣  
   𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

24𝐻 = 5𝑣 − 𝑣 + 7𝑣  
𝐻 = 0 

THEN 𝑣 = 0 AND 𝑣 = 𝑣 = 0, IMPOSSIBLE FOR A 3-PERIODIC NET. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS CD. 
COLLISION BD EQ.G.: 24𝐻 = 8𝑣 + 8𝑣 + 8𝑣 − 8𝑣 + 8𝑣 − 8𝑣  
   𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

24𝐻 = −8𝑣 − 8𝑣 + 8𝑣  
3𝐻 = −𝑣 − 𝑣 + 𝑣  

𝐻 =? 
 
 
 

 

 
BD: POSSIBLE 

3𝐻 = −𝑣 − 𝑣 + 𝑣  / 𝐻 =? 
 

𝑎𝑣 − 𝑏𝑣 − 𝑐𝑣 − 𝑑𝑣 = 3𝐻+𝑣 + 𝑣 − 𝑣  
 

𝑎𝑣 + (−𝑏 − 1)𝑣 + (−𝑐 − 1)𝑣 + (−𝑑 + 1)𝑣 = 3𝐻 
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[0,-1,-1,-2]   

 

(0,0,1), (-1,-1,0), (1,-1,0), (0,1,0) 
v1  = (0,0,1) 
v4  = (1,1,0)  
v5  = (-1,1,0) 
v7  = (0,-1,0) 

H  = (0,-1,0) 5neigh /3/2/-8/-6/7/ 
/3/2/-8/-6/7/-8/5/3/2/-8/-6/7/-8/ 
/-6/4/ 15-Circuit 

[0,-1,-1,1]   

   
(sqc27) 

(0,0,1), (1,0,0), (0,-1,0), (1,-1,0) 
v1  = (0,0,1) 
v4  = (-1,0,0)  
v5  = (0,1,0) 
v7  = (-1,1,0) 

H  = (0,0,0) 2neigh /3/2/ 
/2/-8/5/3/2/-7/4/3/ 
8-Circuit 

[0,-1,2,1]   

 
(80a_BD) 

(0,0,1), (-1,-1,0), (0,-1,0), (-1,1,0) 
v1  = (0,0,1) 
v4  = (1,1,0)  
v5  = (0,1,0) 
v7  = (1,-1,0) 

H  = (0,-1,0) 2neigh /-5/8/ 
/8/-2/-3/-5/8/-7/4/-5/ 
8-Circuit 

[0,2,-1,1]   

 

(0,0,1), (0,-1,0), (-1,-1,0), (-1,1,0) 
v1  = (0,0,1) 
v4  = (0,1,0)  
v5  = (1,1,0) 
v7  = (1,-1,0) 

H  = (0,-1,0) 3neigh /-4/6/8/ 
/-4/6/8/-7/6/5/-4/6/8/-2/-3/ 
11-Circuit 
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[-3,-4,-1,-2]   

 

(-1,1,1), (1,0,-1), (-1,-1,-1), (0,-1,1) 
v1  = (-1,1,1) 
v4  = (-1,0,1)  
v5  = (1,1,1) 
v7  = (0,1,-1) 

H  = (0,0,-1) 11neigh  
/3/-1/2/-8/-6/7/-8/-6/4/3/2/ 
/3/-1/2/-8/-6/7/-8/-6/4/3/2/-8/5/ 
/3/-1/2/-8/-6/7/-8/-6/4/3/2/-8/-6/ 
/4/3/-1/2/-8/-6/4/ 33-Circuit 
 
 

[-3,-4,2,1]    

 

(-1,1,1), (1,0,-1), (0,1,-1), (1,1,1) 
v1  = (-1,1,1) 
v4  = (-1,0,1)  
v5  = (0,-1,1) 
v7  = (-1,-1,-1) 

H  = (0,0,-1) 6neigh /-5/-6/4/3/-1/2/ 
/-5/-6/4/3/-1/2/-8/-6/4/-5/-6/4/ 
/3/-1/-1/2/-7/4/ 18-Circuit  
 
 
 

[-3,-1,-4,-2]   

 

(-1,1,1), (-1,-1,-1), (1,0,-1), (0,-1,1) 
v1  = (-1,1,1) 
v4  = (1,1,1)  
v5  = (-1,0,1) 
v7  = (0,1,-1) 

H  = (0,0,-1) 10neigh  
/3/-1/2/-8/-6/7/-8/5/3/2/ 
/3/-1/2/-8/-6/7/-8/5/3/2/-8/-6/4/ 
/3/-1/-1/2/-8/-6/7/-8/5/3/2/-8/5/ 
/3/2/-8/5/ 30-Circuit 
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[-3,-1,-1,1]   

 

(1,0,0), (-1,1,1), (-1,0,-1), (1,1,0) 
v1  = (1,0,0) 
v4  = (1,-1,-1)  
v5  = (1,0,1) 
v7  = (-1,-1,0) 

H  = (-1,0,0) 3neigh /3/-1/2/ 
/3/-1/2/-7/4/3/-1/-1/2/-8/5/ 
11-Circuit 

[-3,-1,2,-2]   

 

(0,-1,1), (0,1,1), (1,0,1), (1,1,-1) 
v1  = (0,-1,1) 
v4  = (0,-1,-1)  
v5  = (-1,0,-1) 
v7  = (-1,-1,1) 

H  = (0,0,1) 6neigh /-5/-6/7/-2/-1/2/ 
/-5/-6/7/-2/-1/-1/-1/-3/-5/-6/7/-8/ 
/-6/4/ 14-Circuit 

[-3,-1,2,1]   

 

(1,1,0), (0,-1,1), (1,1,1), (1,0,-1) 
v1  = (1,1,0) 
v4  = (0,1,-1)  
v5  = (-1,-1,-1) 
v7  = (-1,0,1) 

H  = (0,0,1) 5neigh /-5/8/-2/-1/2/ 
/-5/8/-2/-1/-1/-1/-3/-5/8/-7/4/ 
11-Circuit 
 

[-3,-1,2,4]   

 

(-1,1,1), (-1,-1,-1), (0,1,-1), (-1,0,1) 
v1  = (-1,1,1) 
v4  = (1,1,1)  
v5  = (0,-1,1) 
v7  = (1,0,-1) 

H  = (0,0,-1) 8neigh  
/3/-1/-3/-5/8/-7/6/8/ 
/-5/8/-7/6/8/-2/-1/-1/-1/-3/-5/8/ 
/-7/6/8/-7/6/8/-7/4/  20-Circuit 
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[-3,2,-1,4]   

 

(-1,1,1), (0,1,-1), (-1,-1,-1), (-1,0,1) 
v1  = (-1,1,1) 
v4  = (0,-1,1)  
v5  = (1,1,1) 
v7  = (1,0,-1) 

H  = (0,0,-1) 9neigh  
/3/-1/-3/-4/6/8/-7/6/8/ 
/-4/6/8/-7/6/8/-2/-1/-1/-1/-3/-4/ 
/6/8/-7/6/8/-7/6/8/-7/6/5/ 
23-Circuit 

[-3,2,2,1]   

 

(0,-1,1), (-1,-1,1), (1,0,1), (0,-1,-1) 
v1  = (0,-1,1) 
v4  = (1,1,-1)  
v5  = (-1,0,-1) 
v7  = (0,1,1) 

H  = (0,0,1) 8neigh  
/-4/6/8/-2/-1/-3/-5/8/ 
/-4/6/8/-2/-1/-3/-5/8/-2/-1/-3/-4/ 
/6/8/-2/-1/-3/-5/8/-7/6/8/-2/-3/ 
24-Circuit 

COLLISION CE EQ.G.: 24𝐻 = −6𝑣 + 6𝑣 + 6𝑣 − 12𝑣 − 6𝑣  
   𝑪𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

24𝐻 = −6𝑣 + 6𝑣 − 6𝑣  
4𝐻 = −𝑣 + 𝑣 − 𝑣  

𝐻 = 0 

[0,-1,1,-1]   

 
(sqc69) 

(1,0,0), (0,-1,0), (0,-1,-1), (0,0,-1) 
v1  = (1,0,0) 
v4  = (0,1,0)  
v5  = (0,1,1) 
v7  = (0,0,1) 

 H=(0,0,0) 1neigh /-6/ 
 
/-4/6/8/-7/6/5/ 
6-Circuit 
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CASE 80c. 

 
COLLISION AB EQ.G.: 24𝐻 = −4𝑣 − 4𝑣 + 4𝑣 + 4𝑣 − 16𝑣 + 8𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟓 = 𝒗𝟕 = 𝟎𝟎𝟎. 

24𝐻 = −16𝑣 − 4𝑣  
6𝐻 = −4𝑣 − 𝑣  

𝐻 = 0 
THEN 𝑣 = 𝑣 = 0 , IMPOSSIBLE FOR A 3-PERIODIC NET.. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AB. 

COLLISION AD EQ.G.: 24𝐻 = 4𝑣 + 4𝑣 − 4𝑣 − 4𝑣 − 8𝑣 + 16𝑣  
   𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟓 = 𝒗𝟕 = 𝟎𝟎𝟎. 

24𝐻 = −8𝑣 + 4𝑣  
6𝐻 = −2𝑣 + 𝑣  

𝐻 = 0 
THEN 𝑣 = 𝑣 = 0 , IMPOSSIBLE FOR A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AD. 
COLLISION AE EQ.G.: 24𝐻 = −6𝑣 − 9𝑣 − 3𝑣 − 9𝑣 − 3𝑣 − 12𝑣 + 12𝑣  
   𝑨𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟓 = 𝒗𝟕 = 𝟎𝟎𝟎. 

24𝐻 = −3𝑣 − 12𝑣 − 6𝑣  
8𝐻 = −𝑣 − 4𝑣 − 2𝑣  

𝐻 = 0. THEN 𝑣 = 𝑣 = 𝑣 = 0, IMPOSSIBLE FOR A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AE. 
COLLISION AC EQ.G.: 24𝐻 = 6𝑣 − 3𝑣 − 9𝑣 − 3𝑣 − 9𝑣 − 12𝑣 + 12𝑣  
   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟓 = 𝒗𝟕 = 𝟎𝟎𝟎. 

24𝐻 = −12𝑣 − 9𝑣 + 6𝑣  
8𝐻 = −4𝑣 − 3𝑣 + 2𝑣  

𝐻 = 0. THEN 𝑣 = 𝑣 = 𝑣 = 0, IMPOSSIBLE FOR A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AC. 
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COLLISION BE EQ.G.: 24𝐻 = −6𝑣 − 5𝑣 + 𝑣 − 13𝑣 − 7𝑣 + 4𝑣 + 4𝑣  
   𝑩𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟓 = 𝒗𝟕 = 𝟎𝟎𝟎. 

24𝐻 = 4𝑣 + 𝑣 − 6𝑣  
𝐻 = 0 

THEN 𝑣 = 0 AND 𝑣 = 𝑣 = 0, IMPOSSIBLE FOR A 3-PERIODIC NET. 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BE. 
COLLISION BC EQ.G.: 24𝐻 = 𝑣 + 4𝑣 − 5𝑣 − 13𝑣 + 6𝑣 + 4𝑣 − 7𝑣  
   𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟓 = 𝒗𝟕 = 𝟎𝟎𝟎. 

24𝐻 = 4𝑣 − 5𝑣 + 6𝑣  
𝐻 = 0 

THEN 𝑣 = 0 AND 𝑣 = 𝑣 = 0, IMPOSSIBLE FOR A 3-PERIODIC NET. 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BC. 

COLLISION DE EQ.G.: 24𝐻 = −13𝑣 − 4𝑣 − 7𝑣 + 𝑣 − 6𝑣 − 4𝑣 − 5𝑣  
   𝑫𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟓 = 𝒗𝟕 = 𝟎𝟎𝟎. 

24𝐻 = −6𝑣 − 4𝑣 − 7𝑣  
𝐻 = 0 

THEN 𝑣 = 0 AND 𝑣 = 𝑣 = 0, IMPOSSIBLE FOR A 3-PERIODIC NET. 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS DE. 
COLLISION CD. EQ.G.: 24𝐻 = −7𝑣 − 4𝑣 − 13𝑣 − 5𝑣 + 6𝑣 − 4𝑣 + 𝑣  
   𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟓 = 𝒗𝟕 = 𝟎𝟎𝟎. 

24𝐻 = −4𝑣 + 13𝑣 + 6𝑣  
𝐻 = 0 

THEN 𝑣 = 0 AND 𝑣 = 𝑣 = 0, IMPOSSIBLE FOR A 3-PERIODIC NET. 
 
 
 
 
 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS CD. 
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COLLISION BD EQ.G.: 24𝐻 = 8𝑣 + 8𝑣 + 8𝑣 − 8𝑣 + 8𝑣 − 8𝑣  
   𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟓 = 𝒗𝟕 = 𝟎𝟎𝟎. 

24𝐻 = 8𝑣 + 8𝑣   
3𝐻 = 𝑣 + 𝑣  

𝐻 = 0 

[0,1,0,-1]    

 
(80a_BD) 

 
 
 

(1,0,0), (0,-1,0), (0,0,-1), (0,-1,0) 
v1  = (1,0,0) 
v3  = (0,1,0)  
v6  = (0,0,1) 
v8  = (0,-1,0) 

 H=(0,0,0) 2neigh /-4/7/ 
 
/8/-7/4/3/2/-7/4/-5/ 
8-Circuit 

COLLISION CE EQ.G.: 24𝐻 = −6𝑣 + 6𝑣 + 6𝑣 − 12𝑣 − 6𝑣  
   𝑪𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟓 = 𝒗𝟕 = 𝟎𝟎𝟎. 

24𝐻 = 6𝑣 − 12𝑣  
4𝐻 = 𝑣 − 2𝑣  

𝐻 = 0 
THEN 𝑣 = 𝑣 = 0 , IMPOSSIBLE FOR A 3-PERIODIC NET. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS CE. 
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CASE 80d. 

 
COLLISION AB(AD) EQ.G.: 24𝐻 = −4𝑣 − 4𝑣 + 4𝑣 + 4𝑣 − 16𝑣 + 8𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟓 = 𝒗𝟕 = 𝟎𝟎𝟎. 

24𝐻 = −4𝑣 + 4𝑣  
6𝐻 = −𝑣 + 𝑣  

𝐻 = 0 
 

[0,1,0,1]    

 
(80b_AB) 

(NEW COLLISION) 

(1,0,0), (0,-1,0), (0,0,-1), (0,1,0) 
v1  = (1,0,0) 
v4  = (0,1,0)  
v6  = (0,0,1) 
v8  = (0,1,0) 

 H=(0,0,0) 1neigh /-3/ 
 
/4/3/2/-8/5/3/2/-7/ 
8-Circuit 
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COLLISION AC(AE) EQ.G.: 24𝐻 = 6𝑣 − 3𝑣 − 9𝑣 − 3𝑣 − 9𝑣 − 12𝑣 + 12𝑣  
   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟓 = 𝒗𝟕 = 𝟎𝟎𝟎. 

24𝐻 = −9𝑣 − 3𝑣 + 6𝑣  
8𝐻 = −3𝑣 − 𝑣 + 2𝑣  

𝐻 = 0 
THEN 3𝑣 = −𝑣 + 2𝑣  , AND IN EACH COORDINATE: 

IF 𝑣 = 1 THEN 𝑣 = −1 AND 𝑣 = 1 
IF 𝑣 = 0 THEN 𝑣 = 0 AND 𝑣 = 0 

IF 𝑣 = −1 THEN 𝑣 = 1 AND 𝑣 = −1 
THEN −𝑣 = 𝑣 = 𝑣 , IMPOSSIBLE FOR A 3-PERIODIC NET. 

 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AC (AE). 

COLLISION BE(CD) EQ.G.: 24𝐻 = −6𝑣 − 5𝑣 + 𝑣 − 13𝑣 − 7𝑣 + 4𝑣 + 4𝑣  
   𝑩𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟓 = 𝒗𝟕 = 𝟎𝟎𝟎. 

24𝐻 = 𝑣 − 13𝑣 − 6𝑣  
𝐻 = 0 

THEN 𝑣 = 0 AND 𝑣 = 𝑣 = 0, IMPOSSIBLE FOR A 3-PERIODIC NET. 
 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BE (CD). 
COLLISION BC(DE) EQ.G.: 24𝐻 = 𝑣 + 4𝑣 − 5𝑣 − 13𝑣 + 6𝑣 + 4𝑣 − 7𝑣  
   𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟓 = 𝒗𝟕 = 𝟎𝟎𝟎. 

24𝐻 = −5𝑣 − 7𝑣 + 6𝑣  
𝐻 = 0 

THEN 𝑣 = 0 AND 𝑣 = 𝑣 = 0, IMPOSSIBLE FOR A 3-PERIODIC NET. 
 
 
 
 
 
 
 
 
 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BC (DE). 
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COLLISION BD EQ.G.: 24𝐻 = 8𝑣 + 8𝑣 + 8𝑣 − 8𝑣 + 8𝑣 − 8𝑣  
   𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟓 = 𝒗𝟕 = 𝟎𝟎𝟎. 

24𝐻 = 8𝑣 − 8𝑣   
3𝐻 = 𝑣 − 𝑣   

𝐻 = 0 

[0,-1,0,-1]   

 
(sqc27) 

(1,0,0), (0,-1,0), (0,0,-1), (0,1,0) 
v1  = (1,0,0) 
v4  = (0,1,0)  
v6  = (0,0,1) 
v8  = (0,1,0) 

 H=(0,0,0) 2neigh /3/2/ 
 
/8/-2/-3/-4/7/-2/-3/-5/ 
8-Circuit 

COLLISION CE EQ.G.: 24𝐻 = −6𝑣 + 6𝑣 + 6𝑣 − 12𝑣 − 6𝑣  
   𝑪𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟓 = 𝒗𝟕 = 𝟎𝟎𝟎. 

24𝐻 = 6𝑣 − 6𝑣 − 12𝑣  
4𝐻 = 𝑣 − 𝑣 − 2𝑣  

𝐻 =? 

 

 
CE: POSSIBLE 

4𝐻 = 𝑣 − 𝑣 − 2𝑣  / 𝐻 =? 
 

𝑎𝑣 − 𝑏𝑣 − 𝑐𝑣 + 𝑑𝑣 = 4𝐻−𝑣 + 𝑣 + 2𝑣  
 

𝑎𝑣 + (−𝑏 − 1)𝑣 + (−𝑐 − 2)𝑣 + (𝑑 + 1)𝑣 = 4𝐻 
 
 

[0,-1,-2,-1]   

 

(0,0,1), (1,1,0), (0,-1,0), (-1,1,0) 
v1  = (0,0,1) 
v4  = (-1,-1,0)  
v6  = (0,1,0) 
v8  = (-1,1,0) 

H  = (0,0,0) 4neigh /5/3/2/-7/ 
/5/3/2/-7/6/5/3/2/-7/6/5/3/2/-7/ 
/4/3/2/-8/ 18-Circuit 
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[0,-1,2,-1]   

 
(sqc69) 

(0,0,1), (1,1,0), (0,1,0), (-1,1,0) 
v1  = (0,0,1) 
v4  = (-1,-1,0)  
v6  = (0,-1,0) 
v8  = (-1,1,0) 

H  = (0,1,0) 1neigh /-6/ 
/7/-8/-6/4/-5/-6/ 6-Circuit 
 

[-4,-1,-2,-1]   

 

(1,0,0), (-1,-1,-1), (-1,1,0), (-1,-1,1) 
v1  = (1,0,0) 
v4  = (1,1,1)  
v6  = (1,-1,0) 
v8  = (-1,-1,1) 

H  = (-1,0,0) 5neigh /5/3/-1/2/-7/ 
/5/3/-1/2/-7/6/5/3/-1/2/-7/6/5/ 
/3/-1/-1/2/-7/4/3/2/-8/ 22-Circuit 

[-4,-1,-2,3]   

 

(1,0,-1), (-1,-1,-1), (0,-1,1), (1,-1,-1) 
v1  = (1,0,-1) 
v4  = (1,1,1)  
v6  = (0,1,-1) 
v8  = (1,-1,-1) 

H  = (0,-1,0) 5neigh /8/-2/-1/2/-7/ 
/-1/-1/-1/-1/ and /-7/4/-5/8/-7/6/ 
/8/-7/6/8/ 14-Circuit 

[-4,-1,2,-1]   

 
(sqc133) 

(1,0,0), (-1,-1,-1), (1,-1,0), (-1,-1,1) 
v1  = (1,0,0) 
v4  = (1,1,1)  
v6  = (-1,1,0) 
v8  = (-1,-1,1) 

H  = (0,-1,0) 6neigh  
/-6/7/-2/-1/2/-7/ 
/-1/-1/-1/-1/ and /7/-8/-6/4/-5/-6/ 
10-Circuit 
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[-4,-1,2,3]   

 

(1,0,-1), (-1,-1,-1), (0,1,-1), (1,-1,-1) 
v1  = (1,0,-1) 
v4  = (1,1,1)  
v6  = (0,-1,1) 
v8  = (1,-1,-1) 

H  = (0,0,-1) 6neigh  
/8/-2/-1/-3/-5/-6/ 
/8/-2/-1/-3/-5/-6/7/-2/-3/-5/8/-2/ 
/-1/-1/-1/-3/-5/-6/4/-5/8/-2/-3/-5/ 
24-Circuit 
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CASE 80e. 

 
COLLISION AB EQ.G.: 24𝐻 = −4𝑣 − 4𝑣 + 4𝑣 + 4𝑣 − 16𝑣 + 8𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

24𝐻 = 8𝑣 + 4𝑣 − 4𝑣  
6𝐻 = 2𝑣 + 𝑣 − 𝑣  

𝐻 = 0 
 

[0,2,-1,-1]   

 
(80b_AB) 

(NEW COLLISION) 

(0,0,1), (0,-1,0), (1,-1,0), (-1,-1,0) 
v1  = (0,0,1) 
v2  = (0,1,0)  
v4  = (1,-1,0) 
v7  = (1,1,0) 

 H=(0,0,0) 1neigh /-3/ 
 
/2/-7/4/3/2/-8/5/3/ 
8-Circuit 
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COLLISION AD EQ.G.: 24𝐻 = 4𝑣 + 4𝑣 − 4𝑣 − 4𝑣 − 8𝑣 + 16𝑣  
   𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

24𝐻 = 16𝑣 − 4𝑣 + 4𝑣  
6𝐻 = 4𝑣 − 𝑣 + 𝑣  

𝐻 =? 
 

 

 
AD: POSSIBLE 

6𝐻 = 4𝑣 − 𝑣 + 𝑣  / 𝐻 =? 
 

𝑎𝑣 − 𝑏𝑣 + 𝑐𝑣 − 𝑑𝑣 = 6𝐻 − 4𝑣 + 𝑣 − 𝑣  
 

𝑎𝑣 + (−𝑏 + 4)𝑣 + (𝑐 − 1)𝑣 + (−𝑑 + 1)𝑣 = 6𝐻 
 

 

[0,-2,1,1]   

 
(80b_AB) 

(NEW COLLISION) 

(0,0,1), (0,-1,0), (-1,-1,0), (1,-1,0) 
v1  = (0,0,1) 
v2  = (0,1,0)  
v4  = (-1,-1,0) 
v7  = (-1,1,0) 

H  = (0,1,0) 1neigh /2/ 
/2/-8/5/3/2/-7/4/3/ 8-Circuit 

COLLISION AE EQ.G.: 24𝐻 = −6𝑣 − 9𝑣 − 3𝑣 − 9𝑣 − 3𝑣 − 12𝑣 + 12𝑣  
   𝑨𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

24𝐻 = −9𝑣 + 12𝑣 − 9𝑣  
𝐻 = 0 

THEN 𝑣 = −𝑣 , AND 𝑣 = 0 , IMPOSSIBLE FOR A 3-PERIODIC NET. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AE. 
COLLISION AC EQ.G.: 24𝐻 = 6𝑣 − 3𝑣 − 9𝑣 − 3𝑣 − 9𝑣 − 12𝑣 + 12𝑣  
   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

24𝐻 = 12𝑣 − 3𝑣 − 3𝑣  
8𝐻 = 4𝑣 − 𝑣 − 𝑣  

𝐻 = 0 
THEN 𝑣 = −𝑣 , AND 𝑣 = 0, IMPOSSIBLE FOR A 3-PERIODIC NET. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS AC. 
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COLLISION BE EQ.G.: 24𝐻 = −6𝑣 − 5𝑣 + 𝑣 − 13𝑣 − 7𝑣 + 4𝑣 + 4𝑣  
   𝑩𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

24𝐻 = 4𝑣 − 13𝑣 − 5𝑣  
𝐻 = 0 

THEN 𝑣 = 0 AND 𝑣 = 𝑣 = 0, IMPOSSIBLE FOR A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS BE. 
COLLISION BC EQ.G.: 24𝐻 = 𝑣 + 4𝑣 − 5𝑣 − 13𝑣 + 6𝑣 + 4𝑣 − 7𝑣  
   𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

24𝐻 = 4𝑣 − 7𝑣 + 𝑣  
𝐻 = 0 

THEN 𝑣 = 0 AND 𝑣 = 𝑣 = 0, IMPOSSIBLE FOR A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS BC. 

COLLISION DE EQ.G.: 24𝐻 = −13𝑣 − 4𝑣 − 7𝑣 + 𝑣 − 6𝑣 − 4𝑣 − 5𝑣  
   𝑫𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

24𝐻 = −13𝑣 − 4𝑣 − 5𝑣  
𝐻 = 0 

THEN 𝑣 = 0 AND 𝑣 = 𝑣 = 0, IMPOSSIBLE FOR A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS DE. 
COLLISION CD EQ.G.: 24𝐻 = 7𝑣 + 4𝑣 + 13𝑣 + 5𝑣 − 6𝑣 + 4𝑣 − 𝑣  
   𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

24𝐻 = 4𝑣 − 𝑣 + 7𝑣  
𝐻 = 0 

THEN 𝑣 = 0 AND 𝑣 = 𝑣 = 0, IMPOSSIBLE FOR A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS CD. 
COLLISION BD EQ.G.: 24𝐻 = 8𝑣 + 8𝑣 + 8𝑣 − 8𝑣 + 8𝑣 − 8𝑣  
   𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

24𝐻 = 8𝑣 − 8𝑣 + 8𝑣  
3𝐻 = 𝑣 − 𝑣 + 𝑣  

𝐻 =? 

 
 

 
BD: POSSIBLE 

3𝐻 = 𝑣 − 𝑣 + 𝑣   / 𝐻 =? 
 

𝑎𝑣 − 𝑏𝑣 + 𝑐𝑣 − 𝑑𝑣 = 3𝐻−𝑣 + 𝑣 − 𝑣  
 

𝑎𝑣 + (−𝑏 + 1)𝑣 + (𝑐 − 1)𝑣 + (−𝑑 + 1)𝑣 = 3𝐻 
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[0,-2,1,1]   

   
(sqc27) 

(0,0,1), (0,1,0), (1,1,0), (-1,1,0) 
v1  = (0,0,1) 
v2  = (0,-1,0)  
v4  = (1,1,0) 
v7  = (1,-1,0) 

H  = (0,-1,0) 2neigh /3/2/ 
/2/-8/5/3/2/-7/4/3/  8-Circuit 

[0,1,-2,1]   

 
(80b_BD_02-11 ) 

(0,0,1), (1,1,0), (0,1,0), (-1,1,0) 
v1  = (0,0,1) 
v2  = (-1,-1,0)  
v4  = (0,1,0) 
v7  = (1,-1,0) 

H  = (0,-1,0) 3neigh /-4/6/8/ 
/-4/6/8/-7/6/5/-4/6/8/-2/-3/ 
11-Circuit 

[0,1,1,1]   

 
(80a_BD) 

(0,0,1), (1,0,0), (0,1,0), (-1,-1,0) 
v1  = (0,0,1) 
v2  = (-1,0,0)  
v4  = (0,1,0) 
v7  = (1,1,0) 

H  = (0,0,0) 2neigh /-5/8/ 
/-2/-3/-5/8/-7/4/-5/8/ 
8-Circuit 

[-3,-2,-2,1]   

 
(80b_BD_-3-421 ) 

(0,-1,1), (1,1,-1), (-1,0,-1), (0,-1,-1) 
v1  = (0,-1,1) 
v2  = (-1,-1,1)  
v4  = (-1,0,-1) 
v7  = (0,1,1) 

H  = (0,0,1) 6neigh /-4/6/5/3/-1/2/ 
/-4/6/5/3/-1/2/-8/5/-4/6/5/3/-1/ 
/-1/2/-7/6/5/  18-Circuit 
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[-3,-2,1,1]   

 
(80b_BD_-3-1-11 ) 

(1,1,0), (-1,-1,-1), (0,1,-1), (1,0,-1) 
v1  = (1,1,0) 
v2  = (1,1,1)  
v4  = (0,1,-1) 
v7  = (-1,0,1) 

H  = (0,0,1) 3neigh /3/-1/2/ 
/3/-1/2/-7/4/3/-1/-1/2/-8/5/ 
11-Circuit 
 
 
 
 

[-3,1,-2,-2]   

 
(80b_BD_-3-121 ) 

(0,-1,1), (0,-1,-1), (1,1,-1), (-1,0,-1) 
v1  = (0,-1,1) 
v2  = (0,1,1)  
v4  = (1,1,-1) 
v7  = (1,0,1) 

H  = (0,0,1) 5neigh /3/-1/-3/-4/7/ 
/-1/-1/-1/-3/-4/7/-8/5/-4/7/-2/ 
11-Circuit 
 
 
 
 

[-3,1,-2,1]   

 
(80b_BD_-3-12-2) 

(1,1,0), (0,1,-1), (-1,-1,-1), (1,0,-1) 
v1  = (1,1,0) 
v2  = (0,-1,1)  
v4  = (-1,-1,-1) 
v7  = (-1,0,1) 

H  = (0,0,1) 6neigh /-3/-1/3/-4/6/8/ 
/-1/-1/-1/-3/-4/6/8/-7/6/5/-4/6/ 
/8/-2/  14-Circuit 
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[-3,1,-2,4]   

 
(80b_BD_-32-14 ) 

(-1,1,1), (1,1,1), (0,-1,1), (-1,0,1) 
v1  = (-1,1,1) 
v2  = (-1,-1,-1)  
v4  = (0,-1,1) 
v7  = (1,0,-1) 

H  = (0,0,-1) 9neigh  
/3/-1/-3/-4/6/8/-7/6/8/ 
/-4/6/8/-7/6/8/-2/-1/-1/-1/-3/-4/ 
/6/8/-7/6/8/-7/6/8/-7/6/5/ 
23-Circuit 

[-3,4,-2,1]   

 
(80b_BD_-3221 ) 

(-1,1,1), (-1,0,1), (0,-1,1), (1,1,1) 
v1  = (-1,1,1) 
v2  = (1,0,-1)  
v4  = (0,-1,1) 
v7  = (-1,-1,-1) 

H  = (0,0,-1) 8neigh  
/-4/6/8/-2/-1/-3/-5/8/ 
/-4/6/8/-2/-1/-3/-5/8/-2/-1/-3/-4/ 
/6/8/-2/-1/-3/-5/8/-7/6/8/-2/-3/ 
24-Circuit 

COLLISION CE EQ.G.: 24𝐻 = −6𝑣 + 6𝑣 + 6𝑣 − 12𝑣 − 6𝑣  
   𝑪𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

24𝐻 = −6𝑣 − 6𝑣  
4𝐻 = −𝑣 − 𝑣  

𝐻 = 0 

[0,0,1,-1]   

 
(sqc69) 

(1,0,0), (0,-1,0), (0,0,1), (0,0,1) 
v1  = (1,0,0) 
v2  = (0,1,0)  
v4  = (0,0,1) 
v7  = (0,0,-1) 

 H=(0,0,0) 1neigh /-6/ 
/-4/6/8/-7/6/5/ 
6-Circuit 
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CASE 80f. 

 
COLLISION AB EQ.G.: 24𝐻 = −4𝑣 − 4𝑣 + 4𝑣 + 4𝑣 − 16𝑣 + 8𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟔 = 𝒗𝟕 = 𝟎𝟎𝟎. 

24𝐻 = −16𝑣 + 4𝑣 − 4𝑣  
6𝐻 = −4𝑣 + 𝑣 − 𝑣  

𝐻 =? 

 

 
AB: POSSIBLE 

6𝐻 = −4𝑣 + 𝑣 − 𝑣   / 𝐻 =? 
 

𝑎𝑣 − 𝑏𝑣 + 𝑐𝑣 + 𝑑𝑣 = 6𝐻 + 4𝑣 − 𝑣 + 𝑣    
 

𝑎𝑣 + (−𝑏 − 4)𝑣 + (𝑐 + 1)𝑣 + (𝑑 − 1)𝑣 = 6𝐻 
 
 

[0,2,-1,1]   

 
(80b_AB) 

(NEW COLLISION) 

(0,0,1), (0,-1,0), (1,-1,0), (1,1,0) 
v1  = (0,0,1) 
v3  = (0,1,0)  
v4  = (1,-1,0) 
v8  = (1,1,0) 

H  = (0,-1,0) 1neigh /-3/ 
/-3/-5/8/-2/-3/-4/7/-2/ 8-Circuit 
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COLLISION AD EQ.G.: 24𝐻 = 4𝑣 + 4𝑣 − 4𝑣 − 4𝑣 − 8𝑣 + 16𝑣  
   𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟔 = 𝒗𝟕 = 𝟎𝟎𝟎. 

24𝐻 = −8𝑣 − 4𝑣 + 4𝑣  
6𝐻 = −2𝑣 − 𝑣 + 𝑣  

𝐻 = 0 
 

[0,-2,1,-1]   

 
(80b_AB) 

(NEW COLLISION) 

(0,0,1), (0,1,0), (1,1,0), (1,-1,0) 
v1  = (0,0,1) 
v3  = (0,-1,0)  
v4  = (1,1,0) 
v8  = (1,-1,0) 

 H=(0,0,0) 1neigh /2/ 
 
 /-3/-4/7/-2/-3/-5/8/-2/ 
8-Circuit 

COLLISION AE EQ.G.: 24𝐻 = −6𝑣 − 9𝑣 − 3𝑣 − 9𝑣 − 3𝑣 − 12𝑣 + 12𝑣  
   𝑨𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟔 = 𝒗𝟕 = 𝟎𝟎𝟎. 

24𝐻 = −9𝑣 − 12𝑣 − 3𝑣  
8𝐻 = −3𝑣 − 4𝑣 − 𝑣  

𝐻 =? 
 

𝑎𝑣 − 𝑏𝑣 + 𝑐𝑣 + 𝑑𝑣 = 8𝐻+3𝑣 + 4𝑣 + 𝑣    
 

𝑎𝑣 + (−𝑏 − 4)𝑣 + (𝑐 − 3)𝑣 + (𝑑 − 1)𝑣 = 8𝐻 
 

THE COEFFICIENTS 𝑎 = 0, 𝑏 = −4, 𝑐 = 3 AND 𝑑 = 1 MODULO 8 CANNOT GENERATE AN 
ADMISSIBLE (𝑎, 𝑏, 𝑐, 𝑑) SOLUTION. 

 
 
 
 
 
 
 
 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AE. 
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COLLISION AC EQ.G.: 24𝐻 = 6𝑣 − 3𝑣 − 9𝑣 − 3𝑣 − 9𝑣 − 12𝑣 + 12𝑣  
   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟔 = 𝒗𝟕 = 𝟎𝟎𝟎. 

24𝐻 = −12𝑣 − 3𝑣 − 9𝑣  
8𝐻 = −4𝑣 − 𝑣 − 3𝑣  

𝐻 =? 
 

𝑎𝑣 − 𝑏𝑣 + 𝑐𝑣 + 𝑑𝑣 = 8𝐻+𝑣 + 4𝑣 + 3𝑣    
 

𝑎𝑣 + (−𝑏 − 4)𝑣 + (𝑐 − 1)𝑣 + (𝑑 − 3)𝑣 = 8𝐻 
 

THE COEFFICIENTS 𝑎 = 0, 𝑏 = −4, 𝑐 = 1 AND 𝑑 = 3 MODULO 8 CANNOT GENERATE AN 
ADMISSIBLE (𝑎, 𝑏, 𝑐, 𝑑) SOLUTION. 

 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AC. 

COLLISION BE EQ.G.: 24𝐻 = −6𝑣 − 5𝑣 + 𝑣 − 13𝑣 − 7𝑣 + 4𝑣 + 4𝑣  
   𝑩𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟔 = 𝒗𝟕 = 𝟎𝟎𝟎. 

24𝐻 = 4𝑣 − 13𝑣 + 𝑣  
𝐻 = 0 

THEN 𝑣 = 0 AND 𝑣 = 𝑣 = 0, IMPOSSIBLE FOR A 3-PERIODIC NET. 
 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BE. 
COLLISION BC EQ.G.: 24𝐻 = 𝑣 + 4𝑣 − 5𝑣 − 13𝑣 + 6𝑣 + 4𝑣 − 7𝑣  
   𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟔 = 𝒗𝟕 = 𝟎𝟎𝟎. 

24𝐻 = 4𝑣 − 7𝑣 − 5𝑣  
𝐻 = 0 

THEN 𝑣 = 0 AND 𝑣 = 𝑣 = 0, IMPOSSIBLE FOR A 3-PERIODIC NET. 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BC. 

COLLISION DE EQ.G.: 24𝐻 = −13𝑣 − 4𝑣 − 7𝑣 + 𝑣 − 6𝑣 − 4𝑣 − 5𝑣  
   𝑫𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟔 = 𝒗𝟕 = 𝟎𝟎𝟎. 

24𝐻 = −7𝑣 − 4𝑣 − 5𝑣  
𝐻 = 0 

THEN 𝑣 = 0 AND 𝑣 = 𝑣 = 0, IMPOSSIBLE FOR A 3-PERIODIC NET. 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS DE. 
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COLLISION CD EQ.G.: 24𝐻 = 7𝑣 + 4𝑣 + 13𝑣 + 5𝑣 − 6𝑣 + 4𝑣 − 𝑣  
   𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟔 = 𝒗𝟕 = 𝟎𝟎𝟎. 

24𝐻 = 4𝑣 − 𝑣 + 13𝑣  
𝐻 = 0 

THEN 𝑣 = 0 AND 𝑣 = 𝑣 = 0, IMPOSSIBLE FOR A 3-PERIODIC NET. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS CD. 
COLLISION BD EQ.G.: 24𝐻 = 8𝑣 + 8𝑣 + 8𝑣 − 8𝑣 + 8𝑣 − 8𝑣  
   𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟔 = 𝒗𝟕 = 𝟎𝟎𝟎. 

24𝐻 = 8𝑣 − 8𝑣 + 8𝑣  
3𝐻 = 𝑣 − 𝑣 + 𝑣  

𝐻 =? 

 
 

 
BD: POSSIBLE 

3𝐻 = 𝑣 − 𝑣 + 𝑣  / 𝐻 =? 
 

𝑎𝑣 − 𝑏𝑣 + 𝑐𝑣 + 𝑑𝑣 = 3𝐻+𝑣 − 𝑣 − 𝑣    
 

𝑎𝑣 + (−𝑏 + 1)𝑣 + (𝑐 − 1)𝑣 + (𝑑 + 1)𝑣 = 3𝐻 
 
 

[0,-2,1,-1]   

   
(sqc27) 

(0,0,1), (0,1,0), (1,1,0), (1,-1,0)  
v1  = (0,0,1) 
v3  = (0,-1,0)  
v4  = (1,1,0) 
v8  = (1,-1,0)  
H  = (0,-1,0) 2neigh /3/2/  
/3/2/-7/4/3/2/-8/5/ 8-Circuit 

[0,1,-2,-1]   

 
(80a_BD) 

(0,0,1), (1,1,0), (0,1,0), (1,-1,0)  
v1  = (0,0,1) 
v3  = (-1,-1,0)  
v4  = (0,1,0) 
v8  = (1,-1,0)  
H  = (0,-1,0) 2neigh /-4/7/  
/-2/-3/-4/7/-8/5/-4/7/ 8-Circuit 
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[0,1,1,-1]   

 
(80b_BD_02-11 ) 

(0,0,1), (1,0,0), (0,1,0), (1,1,0)  
v1  = (0,0,1) 
v3  = (-1,0,0)  
v4  = (0,1,0) 
v8  = (1,1,0)  
H  = (0,0,0) 3neigh /-5/-6/7/  
/-5/-6/7/-2/-3/-5/-6/7/-8/-6/4/ 
11-Circuit 

[-3,-2,-2,-1]   

 
(80b_BD_-3-421 ) 

(0,-1,1), (1,1,-1), (-1,0,-1), (0,1,1)  
v1  = (0,-1,1) 
v3  = (-1,-1,1)  
v4  = (-1,0,-1) 
v8  = (0,1,1)  
H  = (0,0,1) 6neigh /-4/6/5/3/-1/2/ 
/-4/6/5/3/-1/2/-8/5/-4/6/5/3/-1/ 
/-1/2/-7/6/5/ 18-Circuit 

[-3,-2,1,-1]   

 
(80b_BD_-3-1-11) 

(1,1,0), (-1,-1,-1), (0,1,-1), (-1,0,1)  
v1  = (1,1,0) 
v3  = (1,1,1)  
v4  = (0,1,-1) 
v8  = (-1,0,1)  
H  = (0,0,1) 3neigh /3/-1/2/ 
/3/-1/2/-7/4/3/-1/-1/2/-8/5/ 
11-Circuit 
 

[-3,1,-2,-4]   

 
(80b_BD_-3-124 ) 

(-1,1,1), (1,1,1), (0,-1,1), (1,0,-1)  
v1  = (-1,1,1) 
v3  = (-1,-1,-1)  
v4  = (0,-1,1) 
v8  = (1,0,-1)  
H  = (0,0,-1) 8neigh  
/-4/7/-2/-1/2/-8/-6/7/ 
/-4/7/-2/-1/-1/-1/-3/-4/7/-8/-6/7/ 
/-8/-6/7/-8/-6/7/-8/5/ 20-Circuit 
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[-3,1,-2,-1]   

 
(80b_BD_-3-121 ) 

(1,1,0), (0,1,-1), (-1,-1,-1), (-1,0,1)  
v1  = (1,1,0) 
v3  = (0,-1,1)  
v4  = (-1,-1,-1) 
v8  = (-1,0,1)  
H  = (0,0,1) 5neigh /-4/7/-2/-1/2/ 
/-4/7/-2/-1/-1/-1/-3/-4/7/-8/5/ 
11-Circuit 
 
 
 
 

[-3,1,-2,2]   

 
(80b_BD_-3-12-2 ) 

(0,-1,1), (0,-1,-1), (1,1,-1), (1,0,1)  
v1  = (0,-1,1) 
v3  = (0,1,1)  
v4  = (1,1,-1) 
v8  = (1,0,1)  
H  = (0,0,1) 6neigh /-4/6/8/-2/-1/2/ 
/-4/6/8/-2/-1/-1/-1/-3/-4/6/8/-7/ 
/6/5/ 14-Circuit 
 
 
 
 

[-3,4,-2,-1]   

 
(80b_BD_-3221 ) 

(-1,1,1), (-1,0,1), (0,-1,1), (-1,-1,-1)  
v1  = (-1,1,1) 
v3  = (1,0,-1)  
v4  = (0,-1,1) 
v8  = (-1,-1,-1)  
H  = (0,0,-1) 8neigh  
/-4/7/-2/-1/-3/-5/-6/7/ 
/-4/7/-2/-1/-3/-5/-6/7/-2/-3/-4/7/ 
/-2/-1/-1/-3/-5/-6/7/-8/-6/7/-2/-3/ 
24-Circuit 
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COLLISION CE EQ.G.: 24𝐻 = −6𝑣 + 6𝑣 + 6𝑣 − 12𝑣 − 6𝑣  
   𝑪𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟔 = 𝒗𝟕 = 𝟎𝟎𝟎. 

24𝐻 = −6𝑣 + 6𝑣  
4𝐻 = −𝑣 + 𝑣  

𝐻 = 0 

[0,0,1,-1]    

 
(sqc69) 

 
 

(1,0,0), (0,-1,0), (0,0,1), (0,0,1) 
v1  = (1,0,0) 
v3  = (0,1,0)  
v4  = (0,0,1) 
v8  = (0,0,1) 

 H=(0,0,0) 1neigh /-6/ 
 
/-4/6/8/-7/6/5/ 
6-Circuit 

CASE 80g. 

 
COLLISION AB EQ.G.: 24𝐻 = −4𝑣 − 4𝑣 + 4𝑣 + 4𝑣 − 16𝑣 + 8𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

24𝐻 = 4𝑣 + 4𝑣  
6𝐻 = 𝑣 + 𝑣  

𝐻 = 0 
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[0,1,1,0]   

 
(80b_AB) 

(NEW COLLISION) 
 
 
 
 

(1,0,0), (0,-1,0), (0,1,0), (0,0,1) 
v1  = (1,0,0) 
v4  = (0,1,0)  
v5  = (0,-1,0) 
v6  = (0,0,1) 

 H=(0,0,0) 1neigh /2/ 
 
/5/3/2/-7/4/3/2/-8/ 
8-Circuit 
 

COLLISION AD EQ.G.: 24𝐻 = 4𝑣 + 4𝑣 − 4𝑣 − 4𝑣 − 8𝑣 + 16𝑣  
   𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

24𝐻 = −4𝑣 − 4𝑣  
6𝐻 = −𝑣 − 𝑣  

𝐻 = 0 
 

[0,-1,-1,0]   

 
(80b_AB) 

(NEW COLLISION) 

(1,0,0), (0,-1,0), (0,1,0), (0,0,1) 
v1  = (1,0,0) 
v4  = (0,1,0)  
v5  = (0,-1,0) 
v6  = (0,0,1) 

H=(0,0,0) 1neigh /2/ 
 
/5/3/2/-7/4/3/2/-8/ 
8-Circuit 
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COLLISION AC(AE) EQ.G.: 24𝐻 = 6𝑣 − 3𝑣 − 9𝑣 − 3𝑣 − 9𝑣 − 12𝑣 + 12𝑣  
   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

24𝐻 = −9𝑣 − 3𝑣 + 6𝑣  
8𝐻 = −3𝑣 − 𝑣 + 2𝑣  

𝐻 = 0 
THEN 3𝑣 = −𝑣 + 2𝑣  AND IN EACH COORDINATE: 

IF 𝑣 = 1 THEN 𝑣 = −1 AND 𝑣 = 1 
IF 𝑣 = 0 THEN 𝑣 = 0 AND 𝑣 = 0 

IF 𝑣 = −1 THEN 𝑣 = 1 AND 𝑣 = −1 
THEN −𝑣 = 𝑣 = 𝑣  , IMPOSSIBLE FOR A 3-PERIODIC NET. 

 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AC (AE). 

COLLISION BC(BE) EQ.G.: 24𝐻 = 𝑣 + 4𝑣 − 5𝑣 − 13𝑣 + 6𝑣 + 4𝑣 − 7𝑣  
   𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

24𝐻 = −13𝑣 − 7𝑣 + 6𝑣  
𝐻 = 0 

THEN 13𝑣 = −7𝑣 + 6𝑣  AND IN EACH COORDINATE: 
IF 𝑣 = 1 THEN 𝑣 = −1 AND 𝑣 = 1 
IF 𝑣 = 0 THEN 𝑣 = 0 AND 𝑣 = 0 

IF 𝑣 = −1 THEN 𝑣 = 1 AND 𝑣 = −1 
THEN −𝑣 = 𝑣 = 𝑣  , IMPOSSIBLE FOR A 3-PERIODIC NET. 

 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BC (BE). 

COLLISION CD(DE) EQ.G.: 24𝐻 = 7𝑣 + 4𝑣 + 13𝑣 + 5𝑣 − 6𝑣 + 4𝑣 − 𝑣  
   𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

24𝐻 = 5𝑣 − 𝑣 − 6𝑣  
𝐻 = 0 

THEN 6𝑣 = 5𝑣 − 𝑣  AND IN EACH COORDINATE: 
IF 𝑣 = 1 THEN 𝑣 = 1 AND 𝑣 = −1 
IF 𝑣 = 0 THEN 𝑣 = 0 AND 𝑣 = 0 

IF 𝑣 = −1 THEN 𝑣 = −1 AND 𝑣 = 1 
THEN, −𝑣 = 𝑣 = 𝑣  , IMPOSSIBLE FOR A 3-PERIODIC NET. 

 
 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS CD (DE). 
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COLLISION BD EQ.G.: 24𝐻 = 8𝑣 + 8𝑣 + 8𝑣 − 8𝑣 + 8𝑣 − 8𝑣  
   𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

24𝐻 = −8𝑣 − 8𝑣  
3𝐻 = −𝑣 − 𝑣  

𝐻 = 0 

[0,-1,-1,0]   

 
(sqc27) 

(1,0,0), (0,-1,0), (0,1,0), (0,0,1) 
v1  = (1,0,0) 
v4  = (0,1,0)  
v5  = (0,-1,0) 
v6  = (0,0,1) 

H=(0,0,0) 2neigh /3/2/ 
/-4/7/-2/-3/-5/8/-2/-3/ 
8-Circuit 

COLLISION CE EQ.G.: 24𝐻 = −6𝑣 + 6𝑣 + 6𝑣 − 12𝑣 − 6𝑣  
   𝑪𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

24𝐻 = −6𝑣 + 6𝑣 − 12𝑣  
4𝐻 = −𝑣 + 𝑣 − 2𝑣  

𝐻 =? 

 

 
CE: POSSIBLE 

4𝐻 = −𝑣 + 𝑣 − 2𝑣  / 𝐻 =? 
 

𝑎𝑣 − 𝑏𝑣 − 𝑐𝑣 + 𝑑𝑣 = 4𝐻 + 𝑣 − 𝑣 + 2𝑣  
 

𝑎𝑣 + (−𝑏 − 1)𝑣 + (−𝑐 + 1)𝑣 + (𝑑 − 2)𝑣 = 4𝐻 
 
 

[0,-1,1,-2]   

 
(sqc69) 

(0,0,1), (1,-1,0), (1,1,0), (0,1,0)  
v1  = (0,0,1) 
v4  = (-1,1,0)  
v5  = (-1,-1,0) 
v6  = (0,1,0)  
H  = (0,-1,0) 1neigh /-6/ 
/4/-5/-6/7/-8/-6/  6-Circuit 
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[0,-1,1,2]   

 

(0,0,1), (1,-1,0), (1,1,0), (0,-1,0)  
v1  = (0,0,1) 
v4  = (-1,1,0)  
v5  = (-1,-1,0) 
v6  = (0,-1,0)  
H  = (0,0,0) 2neigh /8/-7/ 
/4/-5/8/-7/6/8/-7/6/8/-7/ 
10-Circuit 

[-4,-1,-3,-2]   

 
(80d_CE_-4-123 ) 

(1,0,-1), (-1,-1,-1), (-1,1,1), (0,-1,1)  
v1  = (1,0,-1) 
v4  = (1,1,1)  
v5  = (1,-1,-1) 
v6  = (0,-1,1)  
H  = (0,0,-1) 6neigh /5/3/-1/2/-8/-6/ 
/5/3/-1/2/-8/-6/7/-8/5/3/-1/-1/ 
/-1/2/-8/-6/4/3/2/-8/5/3/2/-8/ 
24-Circuit 

[-4,-1,-3,2]   

 
(80d_CE_-4-1-2-1 ) 

(1,0,-1), (-1,-1,-1), (-1,1,1), (0,1,-1)  
v1  = (1,0,-1) 
v4  = (1,1,1)  
v5  = (1,-1,-1) 
v6  = (0,1,-1)  
H  = (0,-1,0) 5neigh /5/3/-1/2/-7/ 
/5/3/-1/2/-7/6/5/3/-1/2/-7/6/5/ 
/3/-1/-1/2/-7/4/3/2/-8/ 22-Circuit 

[-4,-1,1,-2]   

 
(sqc133) 

(1,0,0), (-1,-1,1), (1,1,1), (-1,1,0)  
v1  = (1,0,0) 
v4  = (1,1,-1)  
v5  = (-1,-1,-1) 
v6  = (-1,1,0)  
H  = (0,-1,0) 6neigh/-6/7/-2/-1/2/-7/ 
/-1/-1/-1/-1/ and /7/-8/-6/4/-5/-6/ 
10-Circuit 
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[-4,-1,1,2]   

 
(80d_CE_-4-1-23 ) 

(1,0,0), (-1,-1,1), (1,1,1), (1,-1,0)  
v1  = (1,0,0) 
v4  = (1,1,-1)  
v5  = (-1,-1,-1) 
v6  = (1,-1,0)  
H  = (-1,0,0) 5neigh /8/-2/-1/2/-7/ 
/-1/-1/-1/-1/ and /-7/6/8/-7/6/8/ 
/-7/4/-5/8/ 
14-Circuit 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



406 
 

 

CASE 81a. 

 
COLLISION AB (BC) EQ.G.: 16𝐻 = 2𝑣 + 2𝑣 − 4𝑣 + 4𝑣 − 2𝑣 − 2𝑣 + 12𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟒 = 𝒗𝟕 = 𝟎𝟎𝟎. 

3𝐴 = 𝐵 + 2𝐸 − 𝑣  
3𝐵 + 3𝐻 = 𝐵 + 2𝐸 − 𝑣  
2𝐵 − 2𝐸 + 3𝐻 = −𝑣  (1) 

 
2𝐵 = 𝐴 + 𝐶  

2𝐵 = 𝐵 + 𝐻 + 0 
𝐵 = 𝐻 (2) 

 
3𝐶 = 𝐵 + 2𝐷 − 𝑣  

0 = 𝐵 + 2𝐷 − 𝑣  
𝐵 + 2𝐷 = 𝑣  (3) 

 
   3𝐸 = 2𝐴 + 𝐷 + 𝑣 + 𝑣  

   3𝐸 = 2𝐵 + 2𝐻 + 𝐷 + 𝑣 + 𝑣  
2𝐵 + 𝐷 −3𝐸 + 2𝐻 = −𝑣 − 𝑣  

4𝐵 + 2𝐷 −6𝐸 + 4𝐻 = −2𝑣 − 2𝑣  (4) 
 

(2) IN (3): 
𝐻 + 2𝐷 = 𝑣  

2𝐷 = −𝐻 + 𝑣  (5) 
 

(2) IN (1): 
2𝐻 − 2𝐸 + 3𝐻 = −𝑣   

2𝐸 = 5𝐻 + 𝑣  (6) 
 

(2), (5) AND (6) IN (4): 
4𝐻 + (−𝐻 + 𝑣 ) − 3(5𝐻 + 𝑣 ) + 4𝐻

= −2𝑣 − 2𝑣  
 

16𝐻 = 2𝑣 − 2𝑣 + 4𝑣  
8𝐻 = 𝑣 − 𝑣 + 2𝑣  

𝐻 = 0 
BY EQUATION (2), A, B AND C COLLIDE TOGETHER. 
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[0,1,1,-2]   

 
(3,6T32)  

(NEW COLLISION) 

(0,0,1), (1,1,0), (-1,1,0), (0,1,0) 
v1  = (0,0,1) 
v5  = (1,1,0)  
v6  = (1,-1,0) 
v8  = (0,1,0) 

 H=(0,0,0) 1neigh /2/ 
 
/6/-3/-2/-5/8/7/-3/-2/-4/8/ 
10-Circuit 

COLLISION AE (CD) EQ.G.: 16𝐻 = −𝑣 − 𝑣 + 2𝑣 − 2𝑣 − 7𝑣 − 7𝑣 + 2𝑣  
   𝑨𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟒 = 𝒗𝟕 = 𝟎𝟎𝟎. 

16𝐻 = −7𝑣 − 𝑣 − 2𝑣  
𝐻 = 0 

THEN 𝑣 = 0, IMPOSSIBLE, NULL DOUBLE EDGE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AE (CD). 
COLLISION AC EQ.G.: 16𝐻 = 4𝑣 + 4𝑣 + 8𝑣 + 8𝑣 − 4𝑣 − 4𝑣 + 8𝑣  
   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟒 = 𝒗𝟕 = 𝟎𝟎𝟎. 

16𝐻 = 4𝑣 − 4𝑣 + 8𝑣  
4𝐻 = 𝑣 − 𝑣 + 2𝑣  

𝐻 =? 
 

 
 
 
 
 
 
 
 

 
AC: POSSIBLE 

4𝐻 = 𝑣 − 𝑣 + 2𝑣   / 𝐻 =? 
 

𝑎𝑣 + 𝑏𝑣 − 𝑐𝑣 + 𝑑𝑣 = 4𝐻−𝑣 + 𝑣 − 2𝑣  
 

𝑎𝑣 + (𝑏 − 1)𝑣 + (−𝑐 + 1)𝑣 + (𝑑 + 2)𝑣 = 4𝐻 
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[0,1,1,-2]  

 
(3,6T32)  

(NEW COLLISION) 

(0,0,1), (-1,-1,0), (1,-1,0), (0,-1,0) 
v1  = (0,0,1) 
v5  = (-1,-1,0)  
v6  = (-1,1,0) 
v8  = (0,-1,0) 

H  = (0,0,0) 2neigh /2/3/ 

/3/-7/-8/4/2/3/-6/-8/5/2/  
10-Circuit 

[0,1,1,2]  

 

(0,0,1), (-1,-1,0), (1,-1,0), (0,1,0) 
v1  = (0,0,1) 
v5  = (-1,-1,0)  
v6  = (-1,1,0) 
v8  = (0,1,0) 

H  = (0,1,0) 3neigh /-4/8/7/ 

/-2/-4/5/-4/8/7/-6/7/-3/-2/-4/8/ 
/7/-3/ 14-Circuit 

[-4,1,-3,-2]  

 

(1,0,-1), (1,1,1), (-1,1,1), (0,-1,1) 
v1  = (1,0,-1) 
v5  = (1,1,1)  
v6  = (1,-1,-1) 
v8  = (0,-1,1) 

H  = (0,-1,0) 5neigh /2/-1/3/-7/6/ 

/-1/-1/-1/-1/3/-7/6/-7/6/-7/6/-7/ 
/-8/4/2/3/-7/-8/5/2/ 20-Circuit 

[-4,1,-3,2]  

 

(1,0,-1), (1,1,1), (-1,1,1), (0,1,-1) 
v1  = (1,0,-1) 
v5  = (1,1,1)  
v6  = (1,-1,-1) 
v8  = (0,1,-1) 

H  = (0,0,-1) 6neigh /-4/8/6/-3/-1/3/ 

/-1/-1/-1/-1/-2/-4/5/-4/8/6/-7/6/ 
/-3/-2/-4/8/6/-3/ 18-Circuit 
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[-4,1,1,-2]  

 

(1,0,0), (1,1,1), (1,1,-1), (-1,1,0) 
v1  = (1,0,0) 
v5  = (1,1,1)  
v6  = (-1,-1,1) 
v8  = (-1,1,0) 

H  = (-1,0,0) 3neigh /2/-1/3/ 

/-1/-1/-1/-1/3/-7/-8/4/2/3/-6/-8/ 
/5/2/ 14-Circuit 

COLLISION DE EQ.G.: 16𝐻 = 2𝑣 + 2𝑣 − 4𝑣 − 12𝑣 − 2𝑣 − 2𝑣 − 4𝑣  
   𝑫𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟒 = 𝒗𝟕 = 𝟎𝟎𝟎. 

16𝐻 = −12𝑣 − 2𝑣 + 2𝑣  
8𝐻 = −6𝑣 − 𝑣 + 𝑣  

𝐻 =? 

 

 
DE: POSSIBLE 

8𝐻 = −6𝑣 − 𝑣 + 𝑣  / 𝐻 =? 
 
 

𝑎𝑣 + 𝑏𝑣 − 𝑐𝑣 + 𝑑𝑣 = 8𝐻 + 6𝑣 + 𝑣 − 𝑣  
 

𝑎𝑣 + (𝑏 − 1)𝑣 + (−𝑐 + 1)𝑣 + (𝑑 − 6)𝑣 = 8𝐻 

[0,1,1,-2]  

 
(NEW COLLISION) 

 

(0,0,1), (-1,-1,0), (1,-1,0), (0,-1,0) 
v1  = (0,0,1) 
v5  = (-1,-1,0)  
v6  = (-1,1,0) 
v8  = (0,-1,0) 

H  = (0,1,0) 1neigh /-8/ 

/3/-7/-8/4/2/3/-6/-8/5/2/ 
10-Circuit 
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COLLISION AD (CE) EQ.G.: 16𝐻 = −3𝑣 − 3𝑣 + 6𝑣 + 10𝑣 − 5𝑣 − 5𝑣 + 6𝑣  
   𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟒 = 𝒗𝟕 = 𝟎𝟎𝟎. 

 
16𝐻 = −3𝑣 − 5𝑣 + 10𝑣  

𝐻 = 0 
THEN 𝑣 = 0 AND 𝑣 = 0, IMPOSSIBLE, NULL DOUBLE EDGE. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS AD (CE). 
COLLISION BE (BD) EQ.G.: 16𝐻 = −3𝑣 − 3𝑣 + 6𝑣 − 6𝑣 − 5𝑣 − 5𝑣 − 10𝑣  
   𝑩𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟒 = 𝒗𝟕 = 𝟎𝟎𝟎. 

 
16𝐻 = −5𝑣 − 3𝑣 − 6𝑣  

 𝐻 = 0 
 THEN 𝑣 = 0 AND 𝑣 = 0, IMPOSSIBLE, NULL DOUBLE EDGE. 
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BE (BD). 
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CASE 81b. 

 
COLLISION AB EQ.G.: 16𝐻 = 2𝑣 + 2𝑣 − 4𝑣 + 4𝑣 − 2𝑣 − 2𝑣 + 12𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

3𝐴 = 𝐵 + 2𝐸 − 𝑣 − 𝑣  
3𝐵 + 3𝐻 = 𝐵 + 2𝐸 − 𝑣 − 𝑣  
2𝐵 − 2𝐸 + 3𝐻 = −𝑣 − 𝑣  (1) 

 
2𝐵 = 𝐴 + 𝐶  

2𝐵 = 𝐵 + 𝐻 + 0 
𝐵 = 𝐻 (2) 

 
3𝐶 = 𝐵 + 2𝐷 − 𝑣  

0 = 𝐵 + 2𝐷 − 𝑣  
𝐵 + 2𝐷 = 𝑣  (3) 

 
   3𝐸 = 2𝐴 + 𝐷 + 𝑣 + 𝑣  

   3𝐸 = 2𝐵 + 2𝐻 + 𝐷 + 𝑣 + 𝑣  
2𝐵 + 𝐷 −3𝐸 + 2𝐻 = −𝑣 − 𝑣  

4𝐵 + 2𝐷 −6𝐸 + 4𝐻 = −2𝑣 − 2𝑣  (4) 
 
 
 

(2) IN (3): 
𝐻 + 2𝐷 = 𝑣  

2𝐷 = −𝐻 + 𝑣  (5) 
 

(2) IN (1): 
2𝐻 − 2𝐸 + 3𝐻 = −𝑣  − 𝑣   

2𝐸 = 5𝐻 + 𝑣 + 𝑣  (6) 
 

(2), (5) AND (6) IN (4): 
4𝐻 + (−𝐻 + 𝑣 ) − 3(5𝐻 + 𝑣 + 𝑣 ) + 4𝐻

= −2𝑣 − 2𝑣  
 
 

16𝐻 = 2𝑣 − 2𝑣 − 2𝑣  
8𝐻 = 𝑣 − 𝑣 − 𝑣  

𝐻 = 0 
BY EQUATION (2), A, B AND C COLLIDE TOGETHER. 
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[0,-1,-1,1]   

 
(3,6T32)  

(NEW COLLISION) 

(1,0,0), (0,-1,0), (0,0,-1), (0,-1,-1) 
v1  = (1,0,0) 
v4  = (0,1,0)  
v5  = (0,0,1) 
v6  = (0,1,1) 

 H=(0,0,0) 1neigh /2/ 
 
/6/-3/-2/-5/8/7/-3/-2/-4/8/ 
10-Circuit 

COLLISION AE EQ.G.: 16𝐻 = −𝑣 − 𝑣 + 2𝑣 − 2𝑣 − 7𝑣 − 7𝑣 + 2𝑣  
   𝑨𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

16𝐻 = −7𝑣 − 𝑣 − 7𝑣  
𝐻 = 0 

THEN 𝑣 = 0, IMPOSSIBLE, NULL DOUBLE EDGE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AE. 
COLLISION AC EQ.G.: 16𝐻 = 4𝑣 + 4𝑣 + 8𝑣 + 8𝑣 − 4𝑣 − 4𝑣 + 8𝑣  
   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

16𝐻 = 4𝑣 − 4𝑣 − 4𝑣  
4𝐻 = 𝑣 − 𝑣 − 𝑣  

𝐻 = 0  

[0,-1,-1,1]   

 
(3,6T32)  

(NEW COLLISION) 

(1,0,0), (0,-1,0), (0,0,-1), (0,-1,-1) 
v1  = (1,0,0) 
v4  = (0,1,0)  
v5  = (0,0,1) 
v6  = (0,1,1) 

 H=(0,0,0) 2neigh /2/3/ 

/6/-3/-2/-5/8/7/-3/-2/-4/8/ 
10-Circuit 
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COLLISION DE EQ.G.: 16𝐻 = 2𝑣 + 2𝑣 − 4𝑣 − 12𝑣 − 2𝑣 − 2𝑣 − 4𝑣  
   𝑫𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

16𝐻 = −2𝑣 − 2𝑣 + 2𝑣  
8𝐻 = −𝑣 − 𝑣 + 𝑣  

𝐻 = 0 
 
 
 
 

[0,-1,-1,1]   

 
(81a_DE_011-2) 

(NEW COLLISION) 
 

(1,0,0), (0,-1,0), (0,0,-1), (0,-1,-1) 
v1  = (1,0,0) 
v4  = (0,1,0)  
v5  = (0,0,1) 
v6  = (0,1,1) 

 H=(0,0,0) 1neigh /-8/ 
 /6/-3/-2/-5/8/7/-3/-2/-4/8/ 
10-Circuit 

COLLISION AD EQ.G.: 16𝐻 = −3𝑣 − 3𝑣 + 6𝑣 + 10𝑣 − 5𝑣 − 5𝑣 + 6𝑣   
   𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

16𝐻 = −3𝑣 − 5𝑣 − 5𝑣  
𝐻 = 0 

THEN 𝑣 = 0, IMPOSSIBLE, NULL DOUBLE EDGE. 
 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AD. 
COLLISION BE EQ.G.: 16𝐻 = −3𝑣 − 3𝑣 + 6𝑣 − 6𝑣 − 5𝑣 − 5𝑣 − 10𝑣   
   𝑩𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

16𝐻 = −5𝑣 − 3𝑣 − 5𝑣   
 𝐻 = 0 

THEN 𝑣 = 0, IMPOSSIBLE, NULL DOUBLE EDGE. 
 
 

  
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BE. 
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COLLISION BC EQ.G.: 16𝐻 = 2𝑣 + 2𝑣 + 12𝑣 + 4𝑣 − 2𝑣 − 2𝑣 − 4𝑣  
   𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

16𝐻 = −2𝑣 + 2𝑣 − 2𝑣  
8𝐻 = −𝑣 + 𝑣 − 𝑣  

 𝐻 = 0 
 

[0,-1,-1,1]   

 
(NEW COLLISION) 

(1,0,0), (0,-1,0), (0,0,-1), (0,-1,-1) 
v1  = (1,0,0) 
v4  = (0,1,0)  
v5  = (0,0,1) 
v6  = (0,1,1) 

 H=(0,0,0) 1neigh /3/ 
/6/-3/-2/-5/8/7/-3/-2/-4/8/ 
10-Circuit 
 
 

COLLISION BD EQ.G.: 16𝐻 = −5𝑣 − 5𝑣 + 10𝑣 + 6𝑣 − 3𝑣 − 3𝑣 − 6𝑣  
   𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

16𝐻 = −3𝑣 − 5𝑣 − 3𝑣  
 𝐻 = 0 

THEN 𝑣 = 0, IMPOSSIBLE, NULL DOUBLE EDGE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS BD. 
COLLISION CD EQ.G.: 16𝐻 = −7𝑣 − 7𝑣 − 2𝑣 + 2𝑣 − 𝑣 − 𝑣 − 2𝑣  
   𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

16𝐻 = −𝑣 − 7𝑣 − 𝑣  
 𝐻 = 0 

THEN 𝑣 = 0, IMPOSSIBLE, NULL DOUBLE EDGE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS CD. 
COLLISION CE EQ.G.: 16𝐻 = −5𝑣 − 5𝑣 − 6𝑣 − 10𝑣 − 3𝑣 − 3𝑣 − 6𝑣  
   𝑪𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

16𝐻 = −3𝑣 − 5𝑣 − 3𝑣  
 𝐻 = 0 

THEN 𝑣 = 0, IMPOSSIBLE, NULL DOUBLE EDGE. 
 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS CE. 
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CASE 81c. 

 
COLLISION AB EQ.G.: 16𝐻 = 2𝑣 + 2𝑣 − 4𝑣 + 4𝑣 − 2𝑣 − 2𝑣 + 12𝑣  
   𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

16𝐻 = 2𝑣 − 2𝑣 + 12𝑣  
8𝐻 = 𝑣 − 𝑣 + 6𝑣  

𝐻 =? 

 

 
AB: POSSIBLE 

8𝐻 = 𝑣 − 𝑣 + 6𝑣   / 𝐻 =? 
 
 

𝑎𝑣 + 𝑏𝑣 − 𝑐𝑣 + 𝑑𝑣 = 8𝐻 − 𝑣 + 𝑣 − 6𝑣  
 

𝑎𝑣 + (𝑏 − 1)𝑣 + (−𝑐 + 1)𝑣 + (−𝑑 + 6)𝑣 = 8𝐻 

[0,1,1,-2] 

 
(81b_BC) 

(NEW COLLISION) 

(0,0,1), (-1,-1,0), (1,-1,0), (0,-1,0) 
v1  = (0,0,1) 
v5  = (-1,-1,0)  
v6  = (-1,1,0) 
v2  = (0,1,0) 

H  = (0,1,0) 1neigh /2/ 

/3/-7/-8/4/2/3/-6/-8/5/2/ 
10-Circuit 
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COLLISION AE EQ.G.: 16𝐻 = −𝑣 − 𝑣 + 2𝑣 − 2𝑣 − 7𝑣 − 7𝑣 + 2𝑣  
   𝑨𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

16𝐻 = −7𝑣 − 𝑣 + 2𝑣  
𝐻 = 0 

THEN 𝑣 = 0, IMPOSSIBLE, NULL DOUBLE EDGE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AE. 
COLLISION AC EQ.G.: 16𝐻 = 4𝑣 + 4𝑣 + 8𝑣 + 8𝑣 − 4𝑣 − 4𝑣 + 8𝑣  
   𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

16𝐻 = 4𝑣 − 4𝑣 + 8𝑣  
4𝐻 = 𝑣 − 𝑣 + 2𝑣  

𝐻 =? 

 

 
AC: POSSIBLE 

4𝐻 = 𝑣 − 𝑣 + 2𝑣   / 𝐻 =? 
 
 

𝑎𝑣 + 𝑏𝑣 − 𝑐𝑣 + 𝑑𝑣 = 4𝐻 − 𝑣 + 𝑣 − 2𝑣  
 

𝑎𝑣 + (𝑏 − 1)𝑣 + (−𝑐 + 1)𝑣 + (−𝑑 + 2)𝑣 = 4𝐻 

[0,1,1,-2]  

   
(3,6T32)  

(NEW COLLISION) 

(0,0,1), (-1,-1,0), (1,-1,0), (0,-1,0) 
v1  = (0,0,1) 
v5  = (-1,-1,0)  
v6  = (-1,1,0) 
v2  = (0,1,0) 

H  = (0,1,0) 2neigh /2/3/ 

/3/-7/-8/4/2/3/-6/-8/5/2/ 
10-Circuit 

[0,1,1,2] 

 
(81a_AC_0112)  

(0,0,1), (-1,-1,0), (1,-1,0), (0,1,0) 
v1  = (0,0,1) 
v5  = (-1,-1,0)  
v6  = (-1,1,0) 
v2  = (0,-1,0) 

H  = (0,0,0) 3neigh /-4/8/7/ 

/-2/-4/5/-4/8/7/-6/7/-3/-2/-4/8/ 
/7/-3/ 14-Circuit 



417 
 

[-4,-3,1,-2] 

 
(81a_AC_-41-3-2 ) 

(1,0,-1), (-1,1,1), (1,1,1), (0,-1,1) 
v1  = (1,0,-1) 
v5  = (-1,1,1)  
v6  = (-1,-1,-1) 
v2  = (0,1,-1) 

H  = (0,0,-1) 5neigh /-5/4/2/-1/3/ 

/-1/-1/-1/-1/3/-7/-8/4/-5/4/-5/4/ 
/-5/4/2/3/-6/-8/4/2/ 20-Circuit 

[-4,-3,1,2] 

 
(81a_AC_-41-32 ) 

(1,0,-1), (-1,1,1), (1,1,1), (0,1,-1) 
v1  = (1,0,-1) 
v5  = (-1,1,1)  
v6  = (-1,-1,-1) 
v2  = (0,-1,1) 

H  = (0,-1,0) 6neigh /-5/8/7/-3/-1/3/ 

/-1/-1/-1/-1/-2/-5/4/-5/8/7/-6/7/ 
/-3/-2/-5/8/7/-3/ 18-Circuit 

[-4,1,1,-2] 

 
(81a_AC_-411-2  ) 

(1,0,0), (1,1,1), (1,1,-1), (-1,1,0) 
v1  = (1,0,0) 
v5  = (1,1,1)  
v6  = (-1,-1,1) 
v2  = (1,-1,0) 

H  = (0,-1,0) 3neigh /2/-1/3/ 

/-1/-1/-1/-1/3/-6/-8/5/2/3/-7/-8/ 
/4/2/  14-Circuit 
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COLLISION DE EQ.G.: 16𝐻 = 2𝑣 + 2𝑣 − 4𝑣 − 12𝑣 − 2𝑣 − 2𝑣 − 4𝑣  
   𝑫𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

16𝐻 = −4𝑣 − 2𝑣 + 2𝑣  
8𝐻 = −2𝑣 − 𝑣 + 𝑣  

𝐻 = 0 
 

[0,1,1,-2]   

 
(81a_DE_011-2) 

(NEW COLLISION) 

(0,0,1), (1,-1,0), (-1,-1,0), (0,-1,0) 
v1  = (0,0,1) 
v5  = (1,-1,0)  
v6  = (1,1,0) 
v2  = (0,1,0) 

 H=(0,0,0) 1neigh /-8/ 
/-2/-5/8/6/-3/-2/-4/8/7/-3/ 
10-Circuit 

COLLISION AD EQ.G.: 16𝐻 = −3𝑣 − 3𝑣 + 6𝑣 + 10𝑣 − 5𝑣 − 5𝑣 + 6𝑣  
   𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

16𝐻 = −3𝑣 − 5𝑣 + 6𝑣  
𝐻 = 0 

THEN 𝑣 = 𝑣 = 𝑣 = 0 , IMPOSSIBLE FOR A 3-PERIODIC NET. 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AD. 
COLLISION BE EQ.G.: 16𝐻 = −3𝑣 − 3𝑣 + 6𝑣 − 6𝑣 − 5𝑣 − 5𝑣 − 10𝑣  
   𝑩𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

16𝐻 = −5𝑣 − 3𝑣 − 10𝑣  
 𝐻 = 0 

THEN 𝑣 = 𝑣 = 𝑣 = 0 , IMPOSSIBLE FOR A 3-PERIODIC NET. 
 
 
 
 
 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BE. 
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COLLISION BC EQ.G.: 16𝐻 = 2𝑣 + 2𝑣 + 12𝑣 + 4𝑣 − 2𝑣 − 2𝑣 − 4𝑣  
   𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

16𝐻 = −2𝑣 + 2𝑣 − 4𝑣  
8𝐻 = −𝑣 + 𝑣 − 2𝑣  

 𝐻 = 0 

[0,1,1,-2]   

 
(81b_BC) 

(NEW COLLISION) 

(0,0,1), (1,-1,0), (-1,-1,0), (0,-1,0) 
v1  = (0,0,1) 
v5  = (1,-1,0)  
v6  = (1,1,0) 
v2  = (0,1,0) 

 H=(0,0,0) 1neigh /3/ 
 /-2/-5/8/6/-3/-2/-4/8/7/-3/ 
10-Circuit 

COLLISION BD EQ.G.: 16𝐻 = −5𝑣 − 5𝑣 + 10𝑣 + 6𝑣 − 3𝑣 − 3𝑣 − 6𝑣  
   𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

16𝐻 = −3𝑣 − 5𝑣 − 6𝑣  
 𝐻 = 0 

THEN 𝑣 = 𝑣 = 𝑣 = 0 , IMPOSSIBLE FOR A 3-PERIODIC NET. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BD. 
COLLISION CD EQ.G.: 16𝐻 = −7𝑣 − 7𝑣 − 2𝑣 + 2𝑣 − 𝑣 − 𝑣 − 2𝑣  
   𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

16𝐻 = −𝑣 − 7𝑣 − 2𝑣  
 𝐻 = 0 

THEN 𝑣 = 𝑣 = 𝑣 = 0 , IMPOSSIBLE FOR A 3-PERIODIC NET. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS CD. 
COLLISION CE EQ.G.: 16𝐻 = −5𝑣 − 5𝑣 − 6𝑣 − 10𝑣 − 3𝑣 − 3𝑣 − 6𝑣  
   𝑪𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

16𝐻 = −3𝑣 − 5𝑣 − 6𝑣  
 𝐻 = 0 

THEN 𝑣 = 𝑣 = 𝑣 = 0 , IMPOSSIBLE FOR A 3-PERIODIC NET. 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS CE. 
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CASE 82a.  

 
COLLISION AB EQ.G.: 19𝐻 = −2𝑣 + 𝑣 + 𝑣 − 7𝑣 + 2𝑣 + 5𝑣 + 12𝑣  
 𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

19𝐻 = −7𝑣 − 2𝑣 + 𝑣  
𝐻 = 0 

AND 𝑣 = 0, THEN 𝑣 = 0, IMPOSSIBLE FOR A 3-PERIODIC NET. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AB. 

COLLISION BC EQ.G.: 19𝐻 = −2𝑣 + 𝑣 + 𝑣 + 12𝑣 + 2𝑣 + 5𝑣 − 7𝑣  
 𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

19𝐻 = 12𝑣 + 𝑣 − 2𝑣  
𝐻 = 0 

AND 𝑣 = 0, THEN 𝑣 = 0, IMPOSSIBLE FOR A 3-PERIODIC NET. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BC. 

COLLISION AE EQ.G.: 19𝐻 = 6𝑣 − 3𝑣 − 3𝑣 + 2𝑣 + 13𝑣 + 4𝑣 + 2𝑣  
 𝑨𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

19𝐻 = 2𝑣 − 3𝑣 + 6𝑣  
𝐻 = 0 

THEN 𝑣 = 0, AND 𝑣 = 0, IMPOSSIBLE FOR A 3-PERIODIC NET. 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AE. 
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COLLISION CD EQ.G.: 19𝐻 = 13𝑣 + 3𝑣 + 3𝑣 − 2𝑣 + 6𝑣 − 4𝑣 − 2𝑣  
 𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

19𝐻 = 13𝑣 + 3𝑣 − 2𝑣   
𝐻 = 0  

THEN 𝑣 = 0 , AND 𝑣 = 0, IMPOSSIBLE FOR A 3-PERIODIC NET. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS CD. 

COLLISION BD EQ.G.: 19𝐻 = 11𝑣 + 4𝑣 + 4𝑣 + 10𝑣 + 8𝑣 + 𝑣 − 9𝑣  
 𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

19𝐻 = 11𝑣 + 10𝑣 + 4𝑣  
𝐻 = 0 

𝑣 = 0, THEN 𝑣 = 0, IMPOSSIBLE FOR A 3-PERIODIC NET. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BD. 

COLLISION BE EQ.G.: 19𝐻 = 8𝑣 − 4𝑣 − 4𝑣 + 9𝑣 + 11𝑣 − 𝑣 − 10𝑣  
 𝑩𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

19𝐻 = 9𝑣 + 8𝑣 − 4𝑣   
𝐻 = 0  

AND 𝑣 = 0, THEN 𝑣 = 0, IMPOSSIBLE FOR A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS BE. 
COLLISION AD EQ.G.: 19𝐻 = 9𝑣 + 5𝑣 + 5𝑣 + 3𝑣 + 10𝑣 + 6𝑣 + 3𝑣  
 𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

19𝐻 = 9𝑣 + 3𝑣 + 5𝑣  
𝐻 = 0 

AND 𝑣 = 0, THEN 𝑣 = 0, IMPOSSIBLE FOR A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AD. 

COLLISION CE EQ.G.: 19𝐻 = 10𝑣 − 5𝑣 − 5𝑣 − 3𝑣 + 9𝑣 − 6𝑣 − 3𝑣  
 𝑪𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

19𝐻 = −3𝑣 + 10𝑣 − 5𝑣  
𝐻 = 0 

AND 𝑣 = 0, THEN 𝑣 = 0 , IMPOSSIBLE FOR A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS CE. 
COLLISION AC EQ.G.: 19𝐻 = −4𝑣 + 2𝑣 + 2𝑣 + 5𝑣 + 4𝑣 + 10𝑣 + 5𝑣  
 𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

19𝐻 = 5𝑣 − 4𝑣 + 2𝑣  
𝐻 = 0 

AND 𝑣 = 0, THEN 𝑣 = 0, IMPOSSIBLE FOR A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AC. 
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COLLISION DE EQ.G.: 19𝐻 = −3𝑣 − 8𝑣 − 8𝑣 − 𝑣 + 3𝑣 − 2𝑣 − 𝑣  
 𝑫𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

19𝐻 = −𝑣 − 8𝑣 − 3𝑣  
𝐻 = 0 

AND 𝑣 = 0, THEN 𝑣 = 0, IMPOSSIBLE FOR A 3-PERIODIC NET. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS DE. 

CASE 82b.  

 
COLLISION AB EQ.G.: 19𝐻 = −2𝑣 + 𝑣 + 𝑣 − 7𝑣 + 2𝑣 + 5𝑣 + 12𝑣  
 𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

19𝐻 = 5𝑣 − 2𝑣 + 𝑣  
𝐻 = 0 

AND 𝑣 = 0, THEN 𝑣 = 0, IMPOSSIBLE FOR A 3-PERIODIC NET. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AB. 

COLLISION BC EQ.G.: 19𝐻 = −2𝑣 + 𝑣 + 𝑣 + 12𝑣 + 2𝑣 + 5𝑣 − 7𝑣  
 𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

19𝐻 = 5𝑣 + 𝑣 − 2𝑣  
𝐻 = 0 

AND 𝑣 = 0, THEN 𝑣 = 0, IMPOSSIBLE FOR A 3-PERIODIC NET. 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BC. 
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COLLISION AE EQ.G.: 19𝐻 = 6𝑣 − 3𝑣 − 3𝑣 + 2𝑣 + 13𝑣 + 4𝑣 + 2𝑣  
 𝑨𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

19𝐻 = 4𝑣 − 3𝑣 + 6𝑣  
𝐻 = 0 

THEN 𝑣 = 0 , AND 𝑣 = 0, IMPOSSIBLE FOR A 3-PERIODIC NET. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AE. 

COLLISION CD EQ.G.: 19𝐻 = 13𝑣 + 3𝑣 + 3𝑣 − 2𝑣 + 6𝑣 − 4𝑣 − 2𝑣  
 𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

19𝐻 = 13𝑣 + 3𝑣 − 4𝑣   
𝐻 = 0  

THEN 𝑣 = 0 , THEN 𝑣 = 0, IMPOSSIBLE FOR A 3-PERIODIC NET. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS CD. 

COLLISION BD EQ.G.: 19𝐻 = 11𝑣 + 4𝑣 + 4𝑣 + 10𝑣 + 8𝑣 + 𝑣 − 9𝑣  
 𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

19𝐻 = 11𝑣 + 𝑣 + 4𝑣  
𝐻 = 0 

AND 𝑣 = 0, THEN 𝑣 = 0, IMPOSSIBLE FOR A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS BD. 

COLLISION BE EQ.G.: 19𝐻 = 8𝑣 − 4𝑣 − 4𝑣 + 9𝑣 + 11𝑣 − 𝑣 − 10𝑣  
 𝑩𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

19𝐻 = −𝑣 + 8𝑣 − 4𝑣   
𝐻 = 0  

AND 𝑣 = 0, THEN 𝑣 = 0 , IMPOSSIBLE FOR A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS BE. 
COLLISION AD EQ.G.: 19𝐻 = 9𝑣 + 5𝑣 + 5𝑣 + 3𝑣 + 10𝑣 + 6𝑣 + 3𝑣  
 𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

19𝐻 = 9𝑣 + 6𝑣 + 5𝑣  
𝐻 = 0 

AND 𝑣 = 0, THEN 𝑣 = 0 , IMPOSSIBLE FOR A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AD. 

COLLISION CE EQ.G.: 19𝐻 = 10𝑣 − 5𝑣 − 5𝑣 − 3𝑣 + 9𝑣 − 6𝑣 − 3𝑣  
 𝑪𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

19𝐻 = −6𝑣 + 10𝑣 − 5𝑣  
𝐻 = 0 

AND 𝑣 = 0, THEN 𝑣 = 0 , IMPOSSIBLE FOR A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS CE. 
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COLLISION AC EQ.G.: 19𝐻 = −4𝑣 + 2𝑣 + 2𝑣 + 5𝑣 + 4𝑣 + 10𝑣 + 5𝑣  
 𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

19𝐻 = 10𝑣 − 4𝑣 + 2𝑣  
𝐻 = 0 

AND 𝑣 = 0, THEN 𝑣 = 0, IMPOSSIBLE FOR A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AC. 

COLLISION DE EQ.G.: 19𝐻 = −3𝑣 − 8𝑣 − 8𝑣 − 𝑣 + 3𝑣 − 2𝑣 − 𝑣  
 𝑫𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

19𝐻 = −2𝑣 − 8𝑣 − 3𝑣  
𝐻 = 0 

AND 𝑣 = 0, THEN 𝑣 = 0, IMPOSSIBLE FOR A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS DE. 

CASE 82c. 

 
COLLISION AB EQ.G.: 19𝐻 = −2𝑣 + 𝑣 + 𝑣 − 7𝑣 + 2𝑣 + 5𝑣 + 12𝑣  
 𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

19𝐻 = −7𝑣 + 5𝑣 + 𝑣  
𝐻 = 0 

AND 𝑣 = 0, THEN 𝑣 = 0, IMPOSSIBLE FOR A 3-PERIODIC NET. 
 
 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AB. 
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COLLISION BC EQ.G.: 19𝐻 = −2𝑣 + 𝑣 + 𝑣 + 12𝑣 + 2𝑣 + 5𝑣 − 7𝑣  
 𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

19𝐻 = 12𝑣 + 𝑣 + 5𝑣   
𝐻 = 0 

AND 𝑣 = 0, THEN 𝑣 = 0, IMPOSSIBLE FOR A  3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS BC. 

COLLISION AE EQ.G.: 19𝐻 = 6𝑣 − 3𝑣 − 3𝑣 + 2𝑣 + 13𝑣 + 4𝑣 + 2𝑣  
 𝑨𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

19𝐻 = 2𝑣 − 3𝑣 + 4𝑣  
𝐻 = 0 

THEN 𝑣 = 0 , AND 𝑣 = 0, IMPOSSIBLE FOR A  3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AE. 

COLLISION CD EQ.G.: 19𝐻 = 13𝑣 + 3𝑣 + 3𝑣 − 2𝑣 + 6𝑣 − 4𝑣 − 2𝑣  
 𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

19𝐻 = −4𝑣 + 3𝑣 − 2𝑣   
𝐻 = 0  

THEN 𝑣 = 0 , AND 𝑣 = 0, IMPOSSIBLE FOR A  3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS CD. 

COLLISION BD EQ.G.: 19𝐻 = 11𝑣 + 4𝑣 + 4𝑣 + 10𝑣 + 8𝑣 + 𝑣 − 9𝑣  
 𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

19𝐻 = 𝑣 + 10𝑣 + 4𝑣  
𝐻 = 0 

AND 𝑣 = 0, THEN 𝑣 = 0, IMPOSSIBLE FOR A  3-PERIODIC NET. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BD. 

COLLISION BE EQ.G.: 19𝐻 = 8𝑣 − 4𝑣 − 4𝑣 + 9𝑣 + 11𝑣 − 𝑣 − 10𝑣  
 𝑩𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

19𝐻 = 9𝑣 − 𝑣 − 4𝑣   
𝐻 = 0  

AND 𝑣 = 0, THEN 𝑣 = 0, IMPOSSIBLE FOR A  3-PERIODIC NET. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BE. 
COLLISION AD EQ.G.: 19𝐻 = 9𝑣 + 5𝑣 + 5𝑣 + 3𝑣 + 10𝑣 + 6𝑣 + 3𝑣  
 𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

19𝐻 = 6𝑣 + 3𝑣 + 5𝑣  
𝐻 = 0 

AND 𝑣 = 0, THEN 𝑣 = 0, IMPOSSIBLE FOR A  3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AD. 
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COLLISION CE EQ.G.: 19𝐻 = 10𝑣 − 5𝑣 − 5𝑣 − 3𝑣 + 9𝑣 − 6𝑣 − 3𝑣  
 𝑪𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

19𝐻 = −3𝑣 − 6𝑣 − 5𝑣  
𝐻 = 0 

AND 𝑣 = 0, THEN 𝑣 = 0, IMPOSSIBLE FOR A  3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS CE. 
COLLISION AC EQ.G.: 19𝐻 = −4𝑣 + 2𝑣 + 2𝑣 + 5𝑣 + 4𝑣 + 10𝑣 + 5𝑣  
 𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

19𝐻 = 5𝑣 + 10𝑣 + 2𝑣  
𝐻 = 0 

AND 𝑣 = 0, THEN 𝑣 = 0, IMPOSSIBLE FOR A  3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AC. 

COLLISION DE EQ.G.: 19𝐻 = −3𝑣 − 8𝑣 − 8𝑣 − 𝑣 + 3𝑣 − 2𝑣 − 𝑣  
 𝑫𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

19𝐻 = −𝑣 − 8𝑣 − 2𝑣  
𝐻 = 0 

AND 𝑣 = 0, THEN 𝑣 = 0, IMPOSSIBLE FOR A  3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS DE. 

CASE 82d.  

 
COLLISION AB(BC) EQ.G.: 19𝐻 = −2𝑣 + 𝑣 + 𝑣 − 7𝑣 + 2𝑣 + 5𝑣 + 12𝑣  
 𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟓 = 𝒗𝟖 = 𝟎𝟎𝟎. 

19𝐻 = 5𝑣 + 𝑣 + 𝑣  
𝐻 = 0 

AND 𝑣 = 0, THEN 𝑣 = −𝑣  , IMPOSSIBLE FOR A  3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AB (BC). 
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COLLISION AE(CD) EQ.G.: 19𝐻 = 6𝑣 − 3𝑣 − 3𝑣 + 2𝑣 + 13𝑣 + 4𝑣 + 2𝑣  
 𝑨𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟓 = 𝒗𝟖 = 𝟎𝟎𝟎. 

19𝐻 = 4𝑣 − 3𝑣 − 3𝑣  
𝐻 = 0 

AND 𝑣 = 0, THEN 𝑣 = −𝑣  , IMPOSSIBLE FOR A  3-PERIODIC NET. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AE (CD). 

COLLISION BD(BE) EQ.G.: 19𝐻 = 11𝑣 + 4𝑣 + 4𝑣 + 10𝑣 + 8𝑣 + 𝑣 − 9𝑣  
 𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟓 = 𝒗𝟖 = 𝟎𝟎𝟎. 

19𝐻 = 𝑣 + 4𝑣 + 4𝑣  
𝐻 = 0 

AND 𝑣 = 0 , THEN 𝑣 = −𝑣  , IMPOSSIBLE FOR A  3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS BD (BE). 

COLLISION AD(CE) EQ.G.: 19𝐻 = 9𝑣 + 5𝑣 + 5𝑣 + 3𝑣 + 10𝑣 + 6𝑣 + 3𝑣  
 𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟓 = 𝒗𝟖 = 𝟎𝟎𝟎. 

19𝐻 = 6𝑣 + 5𝑣 + 5𝑣  
𝐻 = 0 

AND 𝑣 = 0 , THEN 𝑣 = −𝑣  , IMPOSSIBLE FOR A  3-PERIODIC NET. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AD (CE). 

COLLISION AC EQ.G.: 19𝐻 = −4𝑣 + 2𝑣 + 2𝑣 + 5𝑣 + 4𝑣 + 10𝑣 + 5𝑣  
 𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟓 = 𝒗𝟖 = 𝟎𝟎𝟎. 

19𝐻 = 10𝑣 + 2𝑣 + 2𝑣  
𝐻 = 0 

AND 𝑣 = 0, THEN 𝑣 = −𝑣  , IMPOSSIBLE FOR A  3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AC. 

COLLISION DE EQ.G.: 19𝐻 = −3𝑣 − 8𝑣 − 8𝑣 − 𝑣 + 3𝑣 − 2𝑣 − 𝑣  
 𝑫𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟓 = 𝒗𝟖 = 𝟎𝟎𝟎. 

19𝐻 = −2𝑣 − 8𝑣 − 8𝑣  
𝐻 = 0 

AND 𝑣 = 0, THEN 𝑣 = −𝑣  , IMPOSSIBLE FOR A  3-PERIODIC NET. 
 
 
 
 
 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS DE. 
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CASE 82e.  

 
COLLISION AB EQ.G.: 19𝐻 = −2𝑣 + 𝑣 + 𝑣 − 7𝑣 + 2𝑣 + 5𝑣 + 12𝑣  
 𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

19𝐻 = 12𝑣 − 2𝑣 + 𝑣  
𝐻 = 0 

AND 𝑣 = 0, THEN 𝑣 = 0, IMPOSSIBLE FOR A  3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AB. 

COLLISION BC EQ.G.: 19𝐻 = −2𝑣 + 𝑣 + 𝑣 + 12𝑣 + 2𝑣 + 5𝑣 − 7𝑣  
 𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

19𝐻 = −7𝑣 + 𝑣 − 2𝑣  
𝐻 = 0 

AND 𝑣 = 0, THEN 𝑣 = 0, IMPOSSIBLE FOR A  3-PERIODIC NET. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BC. 

COLLISION AE EQ.G.: 19𝐻 = 6𝑣 − 3𝑣 − 3𝑣 + 2𝑣 + 13𝑣 + 4𝑣 + 2𝑣  
 𝑨𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

19𝐻 = 2𝑣 − 3𝑣 + 6𝑣  
𝐻 = 0 

THEN 𝑣 = 0 , AND 𝑣 = 0, IMPOSSIBLE FOR A  3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AE. 

COLLISION CD EQ.G.: 19𝐻 = 13𝑣 + 3𝑣 + 3𝑣 − 2𝑣 + 6𝑣 − 4𝑣 − 2𝑣  
 𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

19𝐻 = −2𝑣 + 3𝑣 + 13𝑣   
𝐻 = 0  

THEN 𝑣 = 0 , AND 𝑣 = 0, IMPOSSIBLE FOR A  3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS CD. 



429 
 

COLLISION BD EQ.G.: 19𝐻 = 11𝑣 + 4𝑣 + 4𝑣 + 10𝑣 + 8𝑣 + 𝑣 − 9𝑣  
 𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

19𝐻 = 11𝑣 − 9𝑣 + 4𝑣  
𝐻 = 0 

AND 𝑣 = 0, THEN 𝑣 = 0 , IMPOSSIBLE FOR A  3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS BD. 

COLLISION BE EQ.G.: 19𝐻 = 8𝑣 − 4𝑣 − 4𝑣 + 9𝑣 + 11𝑣 − 𝑣 − 10𝑣  
 𝑩𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

19𝐻 = −10𝑣 + 8𝑣 − 4𝑣   
𝐻 = 0  

AND 𝑣 = 0, THEN 𝑣 = 0 , IMPOSSIBLE FOR A  3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS BE. 
COLLISION AD EQ.G.: 19𝐻 = 9𝑣 + 5𝑣 + 5𝑣 + 3𝑣 + 10𝑣 + 6𝑣 + 3𝑣  
 𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

19𝐻 = 9𝑣 + 3𝑣 + 5𝑣  
𝐻 = 0 

AND 𝑣 = 0, THEN 𝑣 = 0, IMPOSSIBLE FOR A  3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AD. 

COLLISION CE EQ.G.: 19𝐻 = 10𝑣 − 5𝑣 − 5𝑣 − 3𝑣 + 9𝑣 − 6𝑣 − 3𝑣  
 𝑪𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

19𝐻 = −3𝑣 + 10𝑣 − 5𝑣  
𝐻 = 0 

AND 𝑣 = 0, THEN 𝑣 = 0 , IMPOSSIBLE FOR A  3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS CE. 
COLLISION AC EQ.G.: 19𝐻 = −4𝑣 + 2𝑣 + 2𝑣 + 5𝑣 + 4𝑣 + 10𝑣 + 5𝑣  
 𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

19𝐻 = 5𝑣 − 4𝑣 + 2𝑣  
𝐻 = 0 

AND 𝑣 = 0, THEN 𝑣 = 0, IMPOSSIBLE FOR A  3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AC. 

COLLISION DE EQ.G.: 19𝐻 = −3𝑣 − 8𝑣 − 8𝑣 − 𝑣 + 3𝑣 − 2𝑣 − 𝑣  
 𝑫𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

19𝐻 = −𝑣 − 8𝑣 − 3𝑣  
𝐻 = 0 

AND 𝑣 = 0, THEN 𝑣 = 0, IMPOSSIBLE FOR A  3-PERIODIC NET. 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS DE. 
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CASE 82f.  

 
COLLISION AB EQ.G.: 19𝐻 = −2𝑣 + 𝑣 + 𝑣 − 7𝑣 + 2𝑣 + 5𝑣 + 12𝑣  
 𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟓 = 𝒗𝟖 = 𝟎𝟎𝟎. 

19𝐻 = 12𝑣 + 𝑣 + 𝑣  
𝐻 = 0 

AND 𝑣 = 0, THEN 𝑣 = −𝑣  , IMPOSSIBLE FOR A  3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AB. 

COLLISION BC EQ.G.: 19𝐻 = −2𝑣 + 𝑣 + 𝑣 + 12𝑣 + 2𝑣 + 5𝑣 − 7𝑣  
 𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟓 = 𝒗𝟖 = 𝟎𝟎𝟎. 

19𝐻 = −7𝑣 + 𝑣 + 𝑣  
𝐻 = 0 

AND 𝑣 = 0, THEN 𝑣 = −𝑣  , IMPOSSIBLE FOR A  3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS BC. 

COLLISION AE EQ.G.: 19𝐻 = 6𝑣 − 3𝑣 − 3𝑣 + 2𝑣 + 13𝑣 + 4𝑣 + 2𝑣  
 𝑨𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟓 = 𝒗𝟖 = 𝟎𝟎𝟎. 

19𝐻 = 2𝑣 − 3𝑣 − 3𝑣  
𝐻 = 0 

AND 𝑣 = 0, THEN 𝑣 = −𝑣  , IMPOSSIBLE FOR A  3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AE. 

COLLISION CD EQ.G.: 19𝐻 = 13𝑣 + 3𝑣 + 3𝑣 − 2𝑣 + 6𝑣 − 4𝑣 − 2𝑣  
 𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟓 = 𝒗𝟖 = 𝟎𝟎𝟎. 

19𝐻 = 3𝑣 + 3𝑣 − 2𝑣   
𝐻 = 0  

AND 𝑣 = 0, THEN 𝑣 = −𝑣  , IMPOSSIBLE FOR A  3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS CD. 
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COLLISION BD EQ.G.: 19𝐻 = 11𝑣 + 4𝑣 + 4𝑣 + 10𝑣 + 8𝑣 + 𝑣 − 9𝑣  
 𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟓 = 𝒗𝟖 = 𝟎𝟎𝟎. 

19𝐻 = 4𝑣 − 9𝑣 + 4𝑣  
𝐻 = 0 

AND 𝑣 = 0, THEN 𝑣 = −𝑣  , IMPOSSIBLE FOR A  3-PERIODIC NET. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BD. 

COLLISION BE EQ.G.: 19𝐻 = 8𝑣 − 4𝑣 − 4𝑣 + 9𝑣 + 11𝑣 − 𝑣 − 10𝑣  
 𝑩𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟓 = 𝒗𝟖 = 𝟎𝟎𝟎. 

19𝐻 = −10𝑣 − 4𝑣 − 4𝑣   
𝐻 = 0  

AND 𝑣 = 0, THEN 𝑣 = −𝑣  , IMPOSSIBLE FOR A  3-PERIODIC NET. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BE. 
COLLISION AD EQ.G.: 19𝐻 = 9𝑣 + 5𝑣 + 5𝑣 + 3𝑣 + 10𝑣 + 6𝑣 + 3𝑣  
 𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟓 = 𝒗𝟖 = 𝟎𝟎𝟎. 

19𝐻 = 5𝑣 + 3𝑣 + 5𝑣  
𝐻 = 0 

AND 𝑣 = 0, THEN 𝑣 = −𝑣  , IMPOSSIBLE FOR A  3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AD. 

COLLISION CE EQ.G.: 19𝐻 = 10𝑣 − 5𝑣 − 5𝑣 − 3𝑣 + 9𝑣 − 6𝑣 − 3𝑣  
 𝑪𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟓 = 𝒗𝟖 = 𝟎𝟎𝟎. 

19𝐻 = −3𝑣 − 5𝑣 − 5𝑣  
𝐻 = 0 

AND 𝑣 = 0, THEN 𝑣 = −𝑣  , IMPOSSIBLE FOR A  3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS CE. 
COLLISION AC EQ.G.: 19𝐻 = −4𝑣 + 2𝑣 + 2𝑣 + 5𝑣 + 4𝑣 + 10𝑣 + 5𝑣  
 𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟓 = 𝒗𝟖 = 𝟎𝟎𝟎. 

19𝐻 = 5𝑣 + 2𝑣 + 2𝑣  
𝐻 = 0 

AND 𝑣 = 0, THEN 𝑣 = −𝑣  , IMPOSSIBLE FOR A  3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AC. 

COLLISION DE EQ.G.: 19𝐻 = −3𝑣 − 8𝑣 − 8𝑣 − 𝑣 + 3𝑣 − 2𝑣 − 𝑣  
 𝑫𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟓 = 𝒗𝟖 = 𝟎𝟎𝟎. 

19𝐻 = −𝑣 − 8𝑣 − 8𝑣  
𝐻 = 0 

AND 𝑣 = 0, THEN 𝑣 = −𝑣  , IMPOSSIBLE FOR A  3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS DE. 
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CASE 83 (BRIDGE). COLLAPSES TO 57. 

 

CASE 84 (BRIDGE). COLLAPSES TO 11. 

 

CASE 85 (BRIDGE). COLLAPSES TO 31. 

 

CASE 86 (BRIDGE). COLLAPSES TO 5. 

 

CASE 87 (BRIDGE). COLLAPSES TO 19. 

 

CASE 88 (BRIDGE). COLLAPSES TO 49. 
 

CASE 89 (BRIDGE). COLLAPSES TO 16. 

 

CASE 90 (BRIDGE). COLLAPSES TO 1. 

 

CASE 91 (BRIDGE). COLLAPSES TO 8. 

 

CASE 92 (BRIDGE). COLLAPSES TO 60. 

 

CASE 93 (BRIDGE). COLLAPSES TO 8. 

 

CASE 94 (BRIDGE). COLLAPSES TO 12. 
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CASE 95a. 

 
C. AB(CD) E.G: 81𝐻 = 18𝑣 − 18𝑣 + 45𝑣 + 9𝑣 − 9𝑣 + 9𝑣 − 9𝑣 − 18𝑣 − 18𝑣  
 𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟑 = 𝒗𝟒 = 𝒗𝟔 = 𝟎𝟎𝟎. 

81𝐻 = 9𝑣 + 18𝑣 − 18𝑣 − 9𝑣  
9𝐻 = 𝑣 + 2𝑣 − 2𝑣 − 𝑣  

𝐻 = 0 
 

[-1,-1,-2,2]   

 
 
 
 
 
 
 
 
 
 
 

(-1,-1,1), (1,1,1), (1,0,-1), (1,0,0) 
v5  = (1,1,-1) 
v7  = (1,1,1)  
v8  = (1,0,-1) 
v9  = (1,0,0) 
H=(0,0,0) 1neigh /1/ 
 
/-5/-9/-1/8/4/-9/-1/8/-3/-2/-1/-6/7/ 
/-2/-1/-6/ 
16-Circuit C CO 
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C. AC(BD) E.G: 81𝐻 = 27𝑣 − 27𝑣 + 27𝑣 + 27𝑣 − 27𝑣 + 27𝑣  
 𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟑 = 𝒗𝟒 = 𝒗𝟔 = 𝟎𝟎𝟎. 

81𝐻 = 27𝑣 + 27𝑣  
3𝐻 = 𝑣 + 𝑣  

𝐻 = 0 

[0,-1,-1,0]  

 

(-1,0,0), (0,1,0), (0,-1,0), (0,0,1) 
v5  = (1,0,0) 
v7  = (0,1,0)  
v8  = (0,-1,0) 
v9  = (0,0,1) 
H=(0,0,0) 2neigh /1/2/ 
/8/-3/-2/-1/-6/7/-2/-1/ 
8-Circuit XISTECOLISÃO B-C CO 

COL. EF E.G: 81𝐻 = −9𝑣 − 18𝑣 − 9𝑣 − 18𝑣 + 45𝑣 − 18𝑣 − 9𝑣 − 18𝑣 + 9𝑣  
 𝑬𝟎 − 𝑭𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟑 = 𝒗𝟒 = 𝒗𝟔 = 𝟎𝟎𝟎. 

81𝐻 = −9𝑣 − 18𝑣 + 45𝑣 − 18𝑣  
9𝐻 = −𝑣 − 2𝑣 + 5𝑣 − 2𝑣  

𝐻 =? 
 

−𝑎𝑣 + 𝑏𝑣 + 𝑐𝑣 + 𝑑𝑣 = 9𝐻+𝑣 + 2𝑣 − 5𝑣 + 2𝑣  
 

(−𝑎+5)𝑣 + (𝑏 − 2)𝑣 + (𝑐 − 1)𝑣 + (𝑑 − 2)𝑣 = 9𝐻 
 

THE COEFFICIENTS 𝑎 = 5, 𝑏 = 2, 𝑐 = 1 AND 𝑑 = 2 MODULO 9 CANNOT GENERATE AN ADMISSIBLE 
(𝑎, 𝑏, 𝑐, 𝑑) SOLUTION. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS EF. 
C. AF(DE) E.G: 81𝐻 = 18𝑣 − 45𝑣 + 18𝑣 − 18𝑣 + 18𝑣 + 9𝑣 − 9𝑣 + 9𝑣 + 9𝑣  

 𝑨𝟎 − 𝑭𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟑 = 𝒗𝟒 = 𝒗𝟔 = 𝟎𝟎𝟎. 
81𝐻 = −18𝑣 + 18𝑣 + 9𝑣 + 18𝑣  

9𝐻 = −2𝑣 + 2𝑣 + 𝑣 + 2𝑣  
𝐻 = 0 

THEN 𝑣 = 2𝑣 − 2𝑣 − 2𝑣  AND THUS, 𝑣 = 0 AND 2𝑣 = 2𝑣 + 2𝑣 , IMPOSSIBLE FOR A 3-
PERIODIC NET. 

 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AF(DE). 
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COL. BC E.G: 81𝐻 = 9𝑣 − 9𝑣 − 18𝑣 + 18𝑣 + 9𝑣 − 9𝑣 − 18𝑣 + 18𝑣 + 45𝑣  

 𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑫𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟑 = 𝒗𝟒 = 𝒗𝟔 = 𝟎𝟎𝟎. 
81𝐻 = 9𝑣  + 9𝑣 + 18𝑣 + 18𝑣  

9𝐻 = 𝑣  + 𝑣 + 2𝑣 + 2𝑣  
𝐻 = 0 

 

[1,-2,-1,-2]   

 
(95a_AB) 

(-1,-1,1), (-1,0,-1), (1,1,1), (0,-1,1) 
v5  = (1,1,-1) 
v7  = (-1,0,-1)  
v8  = (1,1,1) 
v9  = (0,-1,1) 
H=(0,0,0) 1neigh /2/ 
/9/5/7/-2/9/-4/-3/-2/-1/8/-3/-2/-1/-6/7/-2/ 
16-Circuit 
 

COL. AD E.G: 81𝐻 = 45𝑣 − 18𝑣 + 18𝑣 + 9𝑣 − 9𝑣 − 18𝑣 + 18𝑣 + 9𝑣 + 9𝑣  

 𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟑 = 𝒗𝟒 = 𝒗𝟔 = 𝟎𝟎𝟎. 
81𝐻 = 9𝑣 − 9𝑣 + 45𝑣 + 9𝑣  

9𝐻 = 𝑣 − 𝑣 + 5𝑣 + 𝑣  
𝐻 = 0 

THEN 𝑣 = 0, AND THUS 𝑣 − 𝑣 = −𝑣  , IMPOSSIBLE FOR A 3-PERIODIC NET. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AD. 

C. BF(CE) E.G: 81𝐻 = −27𝑣 − 27𝑣 − 27𝑣 + 27𝑣 + 27𝑣 + 27𝑣  

 𝑩𝟎 − 𝑭𝟎 = 𝑯   |  𝑫𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟑 = 𝒗𝟒 = 𝒗𝟔 = 𝟎𝟎𝟎. 
81𝐻 = 27𝑣 + 27𝑣 − 27𝑣  

3𝐻 = 𝑣 + 𝑣 − 𝑣  
𝐻 =? 

 

 

 
 

BF : POSSIBLE 
3𝐻 = 𝑣 + 𝑣 − 𝑣 / 𝐻 =? 

 
 

−𝑎𝑣 + 𝑏𝑣 + 𝑐𝑣 + 𝑑𝑣 = 3𝐻 − 𝑣 − 𝑣 + 𝑣  
 
 
 

(−𝑎+1)𝑣 + (𝑏 − 1)𝑣 + 𝑐𝑣 + (𝑑 + 1)𝑣 = 3𝐻 
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[-2,1,0,-1]  

 

(0,1,0), (1,1,0), (0,0,1), (1,-1,0) 
v5  = (0,-1,0) 
v7  = (1,1,0)  
v8  = (0,0,1) 
v9  = (1,-1,0) 
H  = (0,-1,0) 4neigh /2/3/4/5/ 
/2/3/4/5/6/1/2/3/4/5/7/3/4/-9/ 
14-Circuit 

[1,-2,0,-1]  

 
(95a_AC ) 

(1,1,0), (0,1,0), (0,0,1), (1,-1,0) 
v5  = (-1,-1,0) 
v7  = (0,1,0)  
v8  = (0,0,1) 
v9  = (1,-1,0) 
H  = (0,-1,0) 2neigh /2/-7/ 
/2/-7/6/1/2/-7/-5/-9/ 8-Circuit 

[1,1,0,2]  

 

(1,1,0), (-1,1,0), (0,0,1), (0,-1,0) 
v5  = (-1,-1,0) 
v7  = (-1,1,0)  
v8  = (0,0,1) 
v9  = (0,-1,0) 
H  = (0,-1,0) 6neigh /9/-4/-3/-2/-1/-6/ 
/9/-4/-3/-2/-1/-6/7/-2/9/-4/-3/-2/-1/-6/-5/ 
/-4/-3/-2/ 18-Circuit 

[-2,-2,-3,-1]  

 

(1,1,1), (1,0,-1), (-1,-1,0), (-1,1,0) 
v5  = (-1,-1,-1) 
v7  = (1,0,-1)  
v8  = (-1,-1,0) 
v9  = (-1,1,0) 
H  = (-1,0,0) 12neigh /2/-7/6/1/2/3/ 
/-8/1/2/3/4/5/ 
/2/-7/6/1/2/3/-8/1/2/3/4/5/6/1/2/-7/6/1/2/ 
/3/-8/1/2/3/4/5/6/1/2/3/-8/1/2/3/4/-9/ 
36-Circuit 



437 
 

[-2,1,-3,-4]  

 

(1,1,0), (1,-1,1), (1,-1,-1), (-1,0,1) 
v5  = (-1,-1,0) 
v7  = (1,-1,1)  
v8  = (1,-1,-1) 
v9  = (-1,0,1) 
H  = (-1,0,0) 12neigh /2/3/-8/1/2/3/4/-9/ 
/2/3/4/5/ 
/2/3/-8/1/2/3/4/-9/2/3/4/5/6/1/2/3/-8/1/ 
/2/3/4/-9/2/3/4/5/7/3/-8/1/2/3/4/-9/2/3/ 
/4/-9/ 38-Circuit 
 
 
 

[-2,1,-3,-1]  

 

(1,1,1), (1,0,-1), (0,-1,-1), (-1,1,0) 
v5  = (-1,-1,-1) 
v7  = (1,0,-1)  
v8  = (0,-1,-1) 
v9  = (-1,1,0) 
H  = (-1,0,0) 8neigh /2/3/-8/1/2/3/4/5/ 
/2/3/-8/1/2/3/4/5/6/1/2/3/-8/1/2/3/4/5/7/ 
/3/4/-9/2/3/-8/1/ 26-Circuit 
 
 
 
 

[-2,1,3,-4]  

 
 
 
 

(1,1,0), (1,-1,1), (-1,1,1), (-1,0,1) 
v5  = (-1,-1,0) 
v7  = (1,-1,1)  
v8  = (-1,1,1) 
v9  = (-1,0,1) 
H  = (-1,0,0) 8neigh /-1/8/4/-9/2/3/4/5/ 
/-1/8/4/-9/2/3/4/5/7/3/4/-9/-1/8/4/-9/2/ 
/3/4/5/6/8/4/-9/  24-Circuit 
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[-2,4,3,-1]  

 

(1,1,0), (1,0,-1), (-1,1,1), (-1,1,-1) 
v5  = (-1,-1,0) 
v7  = (1,0,-1)  
v8  = (-1,1,1) 
v9  = (-1,1,-1) 
H  = (-1,0,0) 8neigh /-1/8/4/5/7/-2/-1/-6/ 
/-1/8/4/5/7/-2/-1/-6/7/-2/-1/8/4/5/7/-2/-1/ 
/-6/7/-2/-1/8/4/-9/     24-Circuit 
 
 
 
 

[1,-2,-3,-4]  

 

(1,-1,1), (1,1,0), (1,-1,-1), (-1,0,1) 
v5  = (-1,1,-1) 
v7  = (1,1,0)  
v8  = (1,-1,-1) 
v9  = (-1,0,1) 
H  = (-1,0,0) 10neigh /2/3/-8/1/2/3/4/-9/2/-7/ 
/2/3/-8/1/2/3/4/-9/2/-7/6/1/2/3/-8/1/2/3/ 
/4/-9/2/-7/-5/-9/2/3/4/-9/2/3/-8/1/ 
32-Circuit 
 
 
 

[1,-2,-3,-1]  

 

(1,0,-1), (1,1,1), (0,-1,-1), (-1,1,0) 
v5  = (-1,0,1) 
v7  = (1,1,1)  
v8  = (0,-1,-1) 
v9  = (-1,1,0) 
H  = (-1,0,0) 6neigh /2/3/-8/1/2/-7/ 
/2/3/-8/1/2/-7/6/1/2/3/-8/1/2/-7/-5/-9/2/ 
/3/-8/1/ 20-Circuit 
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[1,1,3,2]  

 

(1,0,-1), (1,-1,0), (0,1,1), (-1,-1,-1) 
v5  = (-1,0,1) 
v7  = (1,-1,0)  
v8  = (0,1,1) 
v9  = (-1,-1,-1) 
H  = (-1,0,0) 10neigh /-1/8/-3/-2/9/-4/-3/ 
/-2/-1/-6/ 
/-1/8/-3/-2/9/-4/-3/-2/-1/-6/7/-2/-1/8/-3/ 
/-2/9/-4/-3/-2/-1/-6/-5/-4/-3/-2/-1/8/-3/-2/ 
 
30-Circuit 

[1,4,3,2]  

 

(1,-1,1), (1,0,-1), (-1,1,1), (-1,-1,0) 
v5  = (-1,1,-1) 
v7  = (1,0,-1)  
v8  = (-1,1,1) 
v9  = (-1,-1,0) 
H  = (-1,0,0) 14neigh/9/-4/-3/-2/-1/8/-3/ 
/-2/-1/-6/7/-2/-1/-6/ 
/9/-4/-3/-2/-1/8/-3/-2/-1/-6/7/-2/-1/-6/7/ 
/-2/9/-4/-3/-2/-1/8/-3/-2/-1/-6/7/-2/-1/-6/ 
/-5/-4/-3/-2/-1/8/-3/-2/-1/-6/7/-2/ 
42-Circuit 
 

[4,-2,3,-1]  

 

(1,0,-1), (1,1,0), (-1,1,1), (-1,1,-1) 
v5  = (-1,0,1) 
v7  = (1,1,0)  
v8  = (-1,1,1) 
v9  = (-1,1,-1) 
H  = (-1,0,0) 10neigh /-1/8/-3/-7/-5/-4/-3/ 
/-2/-1/-6/ 
/-1/8/-3/-7/-5/-4/-3/-2/-1/-6/-5/-9/-1/8/-3/ 
/-7/-5/-4/-3/-2/-1/-6/-5/-4/-3/-2/-1/8/-3/-2/ 
30-Circuit 
 
 



440 
 

[4,1,3,2]  

 

(1,0,-1), (1,-1,1), (-1,1,1), (-1,-1,0) 
v5  = (-1,0,1) 
v7  = (1,-1,1)  
v8  = (-1,1,1) 
v9  = (-1,-1,0) 
H  = (-1,0,0) 16neigh /9/-4/-3/-2/-1/8/-3/ 
/-2/-1/-6/-5/-4/-3/-2/-1/-6/ 
/9/-4/-3/-2/-1/8/-3/-2/-1/-6/-5/-4/-3/-2/-1/ 
/-6/7/-2/9/-4/-3/-2/-1/8/-3/-2/-1/-6/-5/-4/ 
/-3/-2/-1/-6/-5/-4/-3/-2/-1/-6/-5/-4/-3/-2/-1/ 
/8/-3/-2/ 48-Circuit 

C. AE(DF) E.G: 81𝐻 = 27𝑣 − 27𝑣 + 27𝑣 − 27𝑣 + 27𝑣 + 27𝑣  
 𝑨𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟑 = 𝒗𝟒 = 𝒗𝟔 = 𝟎𝟎𝟎. 

81𝐻 = 27𝑣 − 27𝑣 + 27𝑣   
3𝐻 = 𝑣 − 𝑣 + 𝑣  

𝐻 =? 
 
 

 

 
 

AE : POSSIBLE 
3𝐻 = 𝑣 − 𝑣 + 𝑣 / 𝐻 =? 

 
 

−𝑎𝑣 + 𝑏𝑣 + 𝑐𝑣 + 𝑑𝑣 = 3𝐻 − 𝑣 + 𝑣 − 𝑣  
 

(−𝑎−1)𝑣 + 𝑏𝑣 + (𝑐 + 1)𝑣 + (𝑑 + 1)𝑣 = 3𝐻 
 
 
 

[-1,0,-1,-1]  

 
(95a_BF_-210-1 ) 

(1,0,0), (0,0,1), (0,1,0), (-1,-1,0) 
v5  = (-1,0,0) 
v7  = (0,0,1)  
v8  = (0,1,0) 
v9  = (-1,-1,0) 
H  = (0,0,0) 4neigh /1/2/3/4/ 
/1/2/3/4/5/6/1/2/3/4/-9/2/3/-8/ 
14-Circuit 
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[-1,0,-1,2]  

 
(95a_AC) 

(1,-1,0), (0,0,1), (1,1,0), (1,0,0) 
v5  = (-1,1,0) 
v7  = (0,0,1)  
v8  = (1,1,0) 
v9  = (1,0,0) 
H  = (1,0,0) 2neigh /1/9/ 
/1/9/5/6/1/9/-4/-8/  
8-Circuit 
 
 
 

[-4,-3,-1,2]  

 
(95a_BF_-2-2-3-1) 

 
 

(-1,0,1), (1,-1,-1), (-1,1,-1), (-1,-1,0) 
v5  = (1,0,-1) 
v7  = (1,-1,-1)  
v8  = (-1,1,-1) 
v9  = (-1,-1,0) 
H  = (-1,0,0) 12neigh /1/9/5/6/1/2/ 
/-7/6/1/2/3/4/ 
/1/9/5/6/1/2/-7/6/1/2/3/4/5/6/1/9/5/ 
/6/1/2/-7/6/1/2/3/4/5/6/1/2/3/-8/1/2/ 
/-7/6/ 36-Circuit 

[-4,-3,2,-1]  

 

(-1,0,1), (1,-1,-1), (-1,-1,0), (-1,1,-1) 
v5  = (1,0,-1) 
v7  = (1,-1,-1)  
v8  = (-1,-1,0) 
v9  = (-1,1,-1) 
H  = (-1,0,0) 12neigh /8/4/5/6/1/2/-7/ 
/6/1/2/3/4/ 
/8/4/5/6/1/2/-7/6/1/2/3/4/5/6/8/4/5/ 
/6/1/2/-7/6/1/2/3/4/-9/2/3/4/5/6/1/2/ 
/-7/6/  36-Circuit 
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[-4,3,-1,2]  

 
(95a_BF_1102 ) 

(-1,0,1), (-1,1,1), (-1,1,-1), (-1,-1,0) 
v5  = (1,0,-1) 
v7  = (-1,1,1)  
v8  = (-1,1,-1) 
v9  = (-1,-1,0) 
H  = (-1,0,0) 6neigh /1/9/5/7/3/4/ 
/1/9/5/7/3/4/5/6/1/9/5/7/3/4/5/7/ 
/3/-8/ 18-Circuit 
 
 
 
 

[-4,3,2,-1]  

 
(95a_BF_1-2-3-1) 

 
 

(-1,0,1), (-1,1,1), (-1,-1,0), (-1,1,-1) 
v5  = (1,0,-1) 
v7  = (-1,1,1)  
v8  = (-1,-1,0) 
v9  = (-1,1,-1) 
H  = (-1,0,0) 6neigh /8/4/5/7/3/4/ 
/8/4/5/7/3/4/-9/-1/8/4/5/7/3/4/5/7/3/ 
/4/5/6/ 20-Circuit 

[-1,-3,-4,2]  

 
(95a_BF_1-2-3-4) 

 

(-1,1,-1), (1,-1,-1), (-1,0,1), (-1,-1,0) 
v5  = (1,-1,1) 
v7  = (1,-1,-1)  
v8  = (-1,0,1) 
v9  = (-1,-1,0) 
H  = (-1,0,0) 10neigh /1/2/-7/6/1/2/3/  
/-8/1/9/ 
/1/2/-7/6/1/2/3/-8/1/9/5/6/1/2/-7/6/1/ 
/2/3/-8/1/9/-4/-8/1/2/3/-8/1/2/-7/6/ 
32-Circuit 
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[-1,-3,-1,-1]  

 
(95a_BF_-21-3-1) 

 
 

(1,1,1), (0,0,-1), (0,-1,1), (-1,0,1) 
v5  = (-1,-1,-1) 
v7  = (0,0,-1)  
v8  = (0,-1,1) 
v9  = (-1,0,1) 
H  = (0,0,1) 8neigh /1/2/-7/6/1/2/3/4/ 
/1/2/-7/6/1/2/3/4/5/6/1/2/-7/6/1/2/3/ 
/4/-9/2/3/-8/1/2/-7/6/ 26-Circuit 
 
 
 
 

[-1,-3,2,-4]  

 
(95a_BF_4-23-1) 

 
 

(-1,1,-1), (1,-1,-1), (-1,-1,0), (-1,0,1) 
v5  = (1,-1,1) 
v7  = (1,-1,-1)  
v8  = (-1,-1,0) 
v9  = (-1,0,1) 
H  = (-1,0,0) 10neigh /1/2/-7/6/8/4/ 
/-9/2/3/4/ 
/1/2/-7/6/8/4/-9/2/3/4/5/6/1/2/-7/6/ 
/8/4/-9/2/3/4/-9/2 /3/4/-9/2/-7/6/ 
30-Circuit 

[-1,3,2,-4]   

 
(95a_BF_-243-1 ) 

(-1,1,-1), (-1,1,1), (-1,-1,0), (-1,0,1) 
v5  = (1,-1,1) 
v7  = (-1,1,1)  
v8  = (-1,-1,0) 
v9  = (-1,0,1) 
H  = (-1,0,0) 8neigh /8/4/-9/-1/-6/7/3/4/ 
/8/4/-9/-1/-6/7/3/4/-9/-1/8/4/-9/-1/-6/ 
/7/3/4/5/7/3/4/-9/-1/ 
24-Circuit 
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[-1,3,2,2]  

 
(95a_BF_-213-4 ) 

(1,1,1), (1,1,-1), (0,-1,1), (-1,0,1) 
v5  = (-1,-1,-1) 
v7  = (1,1,-1)  
v8  = (0,-1,1) 
v9  = (-1,0,1) 
H  = (0,0,1) 8neigh /-6/7/-2/-1/8/-3/-2/9/ 
/-6/7/-2/-1/8/-3/-2/9/-4/-3/-2/-1/-6/7/ 
/-2/-1/8/-3/-2/9/5/7/-2/-1/ 24-Circuit 

[2,3,2,-1]  

 
(95a_BF_1132 ) 

(-1,0,1), (1,1,-1), (0,-1,1), (1,1,1) 
v5  = (1,0,-1) 
v7  = (1,1,-1)  
v8  = (0,-1,1) 
v9  = (1,1,1) 
H  = (0,0,1) 10neigh /8/-3/-2/-1/-6/7/-2/ 
/-1/-6/-5/ 
/8/-3/-2/-1/-6/7/-2/-1/-6/-5/-4/-3/-2/-1/ 
/8/-3/-2/-1/-6/7/-2/-1/-6/-5/-9/-1/-6/7/ 
/-2/-1/ 30-Circuit 
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C. BE(CF) E.G: 81𝐻 = 9𝑣 − 9𝑣 − 18𝑣 − 9𝑣 − 18𝑣 + 18𝑣 + 9𝑣 + 45𝑣 + 18𝑣  

 𝑩𝟎 − 𝑬𝟎 = 𝑯   |  𝑫𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟑 = 𝒗𝟒 = 𝒗𝟔 = 𝟎𝟎𝟎. 
81𝐻 = 9𝑣 − 9𝑣 − 18𝑣 + 45𝑣  

9𝐻 = 𝑣 − 𝑣 − 2𝑣 + 5𝑣  
𝐻 =? 

 

 
 
 

 
 

BE : POSSIBLE 
9𝐻 = 𝑣 − 𝑣 − 2𝑣 + 5𝑣 / 𝐻 =? 

 
 

−𝑎𝑣 + 𝑏𝑣 + 𝑐𝑣 + 𝑑𝑣 = 9𝐻 − 𝑣 + 𝑣 + 2𝑣 − 5𝑣  
 
 
 

(−𝑎−2)𝑣 + (𝑏 − 1)𝑣 + (𝑐 + 1)𝑣 + (𝑑 + 5)𝑣 = 9𝐻 
 
 

[-2,1,-1,4]  

 

(1,1,0), (1,-1,1), (-1,1,1), (0,1,0) 
v5  = (-1,-1,0) 
v7  = (1,-1,1)  
v8  = (-1,1,1) 
v9  = (0,1,0) 
H  = (0,1,0) 1neigh /9/ 
/1/9/-4/-3/-2/9/5/6/1/9/5/7/-2/9/ 
/-4/-8/ 
16-Circuit 
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CASE 95b. 

 
C. AB(DE) E.G: 81𝐻 = 18𝑣 − 18𝑣 + 45𝑣 + 9𝑣 − 9𝑣 + 9𝑣 − 9𝑣 − 18𝑣 − 18𝑣  
 𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝒗𝟕 = 𝟎𝟎𝟎. 

81𝐻 = 45𝑣 + 18𝑣 − 18𝑣 + 9𝑣  
9𝐻 = 5𝑣 + 2𝑣 − 2𝑣 + 𝑣  

𝐻 = 0 
 
 

−𝑎𝑣 − 𝑏𝑣 − 𝑐𝑣 + 𝑑𝑣 = 9𝐻 − 5𝑣 − 2𝑣 + 2𝑣 − 𝑣  
 
 

(−𝑎+5)𝑣 + (−𝑏 + 1)𝑣 + (−𝑐 + 2)𝑣 + (𝑑 − 2)𝑣 = 9𝐻 
 
 

THE COEFFICIENTS 𝑎 = 5, 𝑏 = 1, 𝑐 = 2 AND 𝑑 = 2 MODULO 9 CANNOT GENERATE AN ADMISSIBLE 
(𝑎, 𝑏, 𝑐, 𝑑) SOLUTION. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AB(DE). 
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C. AC 
(CE,BF,DF) 

E.G: 81𝐻 = 27𝑣 − 27𝑣 + 27𝑣 + 27𝑣 − 27𝑣 + 27𝑣  

 𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝒗𝟕 = 𝟎𝟎𝟎. 
81𝐻 = 27𝑣 + 27𝑣  

3𝐻 = 𝑣 + 𝑣  
𝐻 = 0 

[1,0,1,0]  

 
(95a_AC) 

(-1,0,0), (0,-1,0), (1,0,0), (0,0,1) 
v1  = (1,0,0) 
v4  = (0,1,0)  
v8  = (-1,0,0) 
v9  = (0,0,1) 
H=(0,0,0) 2neigh /-6/7/ 
/8/-3/-7/6/1/2/-7/6/ 
8-Circuit 
 CO 

C. EF 
(AF,BC,CD) 

E.G: 81𝐻 = −9𝑣 − 18𝑣 − 9𝑣 − 18𝑣 + 45𝑣 − 18𝑣 − 9𝑣 − 18𝑣 + 9𝑣  

 𝑬𝟎 − 𝑭𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝒗𝟕 = 𝟎𝟎𝟎. 
81𝐻 = −9𝑣 − 18𝑣 − 9𝑣 − 18𝑣  

9𝐻 = −𝑣 − 2𝑣 − 𝑣 − 2𝑣  
𝐻 = 0 

[-1,-2,-1,2]  

 
(95a_AB) 

 
 

(1,-1,1), (1,1,0), (-1,-1,-1), (1,0,0) 
v1  = (-1,1,-1) 
v4  = (-1,-1,0)  
v8  = (1,1,1) 
v9  = (1,0,0) 
H=(0,0,0) 1neigh /5/ 
 
/-9/-1/-6/-5/-4/-8/-6/-5/-9/2/-7/-5/ 
/-4/-3/-7/-5/ 
16-Circuit 
TECOLISÃ 
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C. AD(BE) E.G: 81𝐻 = 45𝑣 − 18𝑣 + 18𝑣 + 9𝑣 − 9𝑣 − 18𝑣 + 18𝑣 + 9𝑣 + 9𝑣  

 𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝒗𝟕 = 𝟎𝟎𝟎. 
81𝐻 = 9𝑣 + 18𝑣 + 45𝑣 − 18𝑣  

9𝐻 = 𝑣 + 2𝑣 + 5𝑣 − 2𝑣  
𝐻 =? 

 
−𝑎𝑣 − 𝑏𝑣 − 𝑐𝑣 + 𝑑𝑣 = 9𝐻 − 𝑣 − 2𝑣 − 5𝑣 + 2𝑣  

 
(−𝑎+2)𝑣 + (−𝑏 − 2)𝑣 + (−𝑐 + 5)𝑣 + (𝑑 + 1)𝑣 = 9𝐻 

 
THE COEFFICIENTS 𝑎 = 2, 𝑏 = −2, 𝑐 = 5 AND 𝑑 = −1 MODULO 9 CANNOT GENERATE AN 

ADMISSIBLE (𝑎, 𝑏, 𝑐, 𝑑) SOLUTION. 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AD(BE). 

C. AE(BD) E.G: 81𝐻 = 27𝑣 − 27𝑣 + 27𝑣 − 27𝑣 + 27𝑣 + 27𝑣  
 𝑨𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝒗𝟕 = 𝟎𝟎𝟎. 

81𝐻 = 27𝑣 + 27𝑣 + 27𝑣 + 27𝑣    
3𝐻 = 𝑣 + 𝑣 + 𝑣 + 𝑣  

𝐻 =? 

 

 
AE : POSSIBLE 

3𝐻 = 𝑣 + 𝑣 + 𝑣 + 𝑣  / 𝐻 =? 
 
 

−𝑎𝑣 − 𝑏𝑣 − 𝑐𝑣 + 𝑑𝑣 = 3𝐻 − 𝑣 − 𝑣 − 𝑣 − 𝑣  
 
 
 

(−𝑎+1)𝑣 + (−𝑏 + 1)𝑣 + (−𝑐 + 1)𝑣 + (𝑑 + 1)𝑣 = 3𝐻 
 

[-2,-2,1,-1]  

 
(95a_BF_-210-1 ) 

(1,1,1), (0,-1,-1), (1,1,0), (-1,1,0) 
v1  = (-1,-1,-1) 
v4  = (0,1,1)  
v8  = (-1,-1,0) 
v9  = (-1,1,0) 
H  = (-1,0,0) 4neigh /1/2/3/4/ 
/1/2/3/4/5/6/1/2/3/4/-9/2/3/-8/ 
14-Circuit 
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[-2,1,-2,-1]  

 
(95a_BF_-213-4) 

 

(1,1,1), (1,1,0), (0,-1,-1), (-1,1,0) 
v1  = (-1,-1,-1) 
v4  = (-1,-1,0) 
v8  = (0,1,1) 
v9  = (-1,1,0) 
H  = (-1,0,0) 8neigh  
/1/2/-7/6/8/-3/-7/-5/ 
/1/2/-7/6/8/-3/-7/-5/-4/-3/-7/6/1/2/ 
/-7/6/8/-3/-7/-5/-9/2/-7/6/ 
24-Circuit 
 
 

[-2,1,1,-4]  

 
 

(1,1,0), (1,-1,1), (1,-1,-1), (0,-1,0) 
v1  = (-1,-1,0) 
v4  = (-1,1,-1) 
v8  = (-1,1,1) 
v9  = (0,-1,0) 
H  = (-1,0,0) 8neigh  
/1/2/-7/-5/-9/2/-7/-5/ 
/1/2/-7/-5/-9/2/-7/-5/-9/2/-7/6/1/2/ 
/-7/-5/-9/2/-7/-5/-9/2/-7/-5/-4/-8/ 
26-Circuit 
 
 
 

[-2,1,1,2]  

 
(95a_AC) 

(1,1,1), (1,1,0), (1,-1,0), (0,1,1) 
v1  = (-1,-1,-1) 
v4  = (-1,-1,0) 
v8  = (-1,1,0) 
v9  = (0,1,1) 
H  = (-1,0,0) 2neigh /1/9/ 
/1/9/5/6/1/9/-4/-8/ 
8-Circuit 
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[-2,1,4,-1]  

 
(95a_BF_1102) 

(1,1,0), (1,-1,1), (0,1,0), (-1,1,1) 
v1  = (-1,-1,0) 
v4  = (-1,1,-1) 
v8  = (0,-1,0) 
v9  = (-1,1,1) 
H  = (-1,0,0) 6neigh /1/2/3/-8/-6/-5/ 
/1/2/3/-8/-6/-5/-4/-8/1/2/3/-8/-6/-5/ 
/-9/2/3/-8/ 
18-Circuit 
 

[-2,4,1,-1]  

 
(95a_BF_-21-3-1) 

 

(1,1,0), (0,1,0), (1,-1,1), (-1,1,1) 
v1  = (-1,-1,0) 
v4  = (0,-1,0) 
v8  = (-1,1,-1) 
v9  = (-1,1,1) 
H  = (-1,0,0) 8neigh /1/2/-7/-5/-4/-3/ 
/-7/-5/ 
/1/2/-7/-5/-4/-3/-7/-5/-4/-8/1/2/-7/ 
/-5/-4/-3/-7/-5/-9/2/-7/-5/-4/-3/-7/6/   
26-Circuit 

COL. CF E.G: 81𝐻 = −9𝑣 − 18𝑣 − 9𝑣 − 45𝑣 + 18𝑣 + 9𝑣 + 18𝑣 + 9𝑣 − 18𝑣  

 𝑪𝟎 − 𝑭𝟎 = 𝑯   |  𝑫𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝒗𝟕 = 𝟎𝟎𝟎. 
81𝐻 = −9𝑣 − 9𝑣 + 9𝑣 + 9𝑣  

9𝐻 = −𝑣 − 𝑣 + 𝑣 + 𝑣  
𝐻 = 0 

[-1,1,-1,-1]   

 
(95a_AB) 

(-1,0,0), (0,-1,0), (0,0,-1), (1,-1,1) 
v1  = (1,0,0) 
v4  = (0,1,0)  
v8  = (0,0,1) 
v9  = (1,-1,1) 
H=(0,0,0) 1neigh /-7/ 
/-8/-6/7/-2/9/5/7/3/4/5/7/ 
/-2/-1/-6/7/3/ 
16-Circuit 
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CASE 95c.  

 
C. AB(AF) E.G: 81𝐻 = 18𝑣 − 18𝑣 + 45𝑣 + 9𝑣 − 9𝑣 + 9𝑣 − 9𝑣 − 18𝑣 − 18𝑣  
 𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

81𝐻 = 9𝑣 − 9𝑣 − 18𝑣 + 9𝑣  
9𝐻 = 𝑣 − 𝑣 − 2𝑣 + 𝑣  

𝐻 = 0 
 
 

[-1,1,-1,-2]   

 
(95a_AB) 

 
 

(-1,-1,-1), (-1,0,1), (0,1,0), (0,0,1) 
v3  = (1,1,1) 
v4  = (1,0,-1)  
v7  = (0,1,0) 
v9  = (0,0,-1) 
H=(0,0,0) 1neigh /1/ 
 
/-5/-9/-1/8/4/-9/-1/8/-3/-2/-1/-6/7/ 
/-2/-1/-6/ 
16-Circuit 
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C. AC(AE) E.G: 81𝐻 = 27𝑣 − 27𝑣 + 27𝑣 + 27𝑣 − 27𝑣 + 27𝑣  
 𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

81𝐻 = 27𝑣 − 27𝑣  
3𝐻 = 𝑣 − 𝑣  

𝐻 = 0 
 

[-1,0,-1,0]   

 
(95a_AC) 

(-1,0,0), (0,-1,0), (1,0,0), (0,0,-1) 
v3  = (1,0,0) 
v4  = (0,1,0)  
v7  = (1,0,0) 
v9  = (0,0,1) 
H=(0,0,0) 2neigh /1/2/ 
 
/7/-2/-1/8/-3/-2/-1/-6/ 
8-Circuit 
 B-C CO 
 

C. EF(BC) E.G: 81𝐻 = −9𝑣 − 18𝑣 − 9𝑣 − 18𝑣 + 45𝑣 − 18𝑣 − 9𝑣 − 18𝑣 + 9𝑣  
 𝑬𝟎 − 𝑭𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

81𝐻 = −18𝑣 − 18𝑣 − 9𝑣 − 18𝑣  
9𝐻 = −2𝑣 − 2𝑣 − 𝑣 − 2𝑣  

𝐻 = 0 
𝑣 = −2𝑣 − 2𝑣 − 2𝑣  

THEN 𝑣 = 0 AND 2𝑣 = −2𝑣 − 2𝑣 , IMPOSSIBLE FOR A 3-PERIODIC NET. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS EF (BC). 
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COL. AD E.G: 81𝐻 = 45𝑣 − 18𝑣 + 18𝑣 + 9𝑣 − 9𝑣 − 18𝑣 + 18𝑣 + 9𝑣 + 9𝑣  

 𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 
81𝐻 = 9𝑣 + 18𝑣 − 18𝑣 + 9𝑣  

9𝐻 = 𝑣 + 2𝑣 − 2𝑣 + 𝑣  
𝐻 = 0 

[2,-2,-1,1]  

 
 

(95a_AB) 

(-1,0,0), (-1,-1,0), (-1,1,-1), (-1,-1,-1) 
v3  = (1,0,0) 
v4  = (1,1,0)  
v7  = (-1,1,-1) 
v9  = (1,1,1) 
H=(0,0,0) 1neigh /8/ 

/9/-4/-8/-6/7/3/-8/-6/-5/-4/-8/1/2/3/ 
/-8/1/ 
16-Circuit 
 
 
 

COL. BF E.G: 81𝐻 = −27𝑣 − 27𝑣 − 27𝑣 + 27𝑣 + 27𝑣 + 27𝑣  

 𝑩𝟎 − 𝑭𝟎 = 𝑯   |  𝑫𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 
81𝐻 = 27𝑣 − 27𝑣  

3𝐻 = 𝑣 − 𝑣  
𝐻 = 0 

 

[0,0,1,1]  

 
(95a_AC) 

 
 

(-1,0,0), (0,-1,0), (0,0,1), (0,0,-1) 
v3  = (1,0,0) 
v4  = (0,1,0)  
v7  = (0,0,1) 
v9  = (0,0,1) 
H=(0,0,0) 2neigh /-1/-6/ 
/9/5/6/1/2/-7/6/1/ 
8-Circuit XIST 
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C. BE(CF) E.G: 81𝐻 = 9𝑣 − 9𝑣 − 18𝑣 − 9𝑣 − 18𝑣 + 18𝑣 + 9𝑣 + 45𝑣 + 18𝑣  

 𝑩𝟎 − 𝑬𝟎 = 𝑯   |  𝑫𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 
81𝐻 = 9𝑣 − 9𝑣 + 18𝑣 + 45𝑣  

9𝐻 = 𝑣 − 𝑣 + 2𝑣 + 5𝑣  
𝐻 =?  

 
 

 
BE : POSSIBLE 

9𝐻 = 𝑣 − 𝑣 + 2𝑣 + 5𝑣 / 𝐻 =? 
 
 

−𝑎𝑣 − 𝑏𝑣 + 𝑐𝑣 − 𝑑𝑣 = 9𝐻 − 𝑣 + 𝑣 − 2𝑣 − 5𝑣  
 
 
 
 

(−𝑎+1)𝑣 + (−𝑏 + 2)𝑣 + (𝑐 − 1)𝑣 + (−𝑑 + 5)𝑣 = 9𝐻 
 

[1,2,1,-4]  

 
(95a_AB) 

(1,-1,1), (-1,-1,0), (1,-1,-1), (0,-1,0) 
v3  = (-1,1,-1) 
v4  = (1,1,0)  
v7  = (1,-1,-1) 
v9  = (0,1,0) 
H  = (0,1,0) 1neigh /9/ 
/-3/-2/9/5/7/-2/9/-4/-8/1/9/5/6/1/ 
/9/-4/ 16-Circuit 

C. BD(DF) E.G: 81𝐻 = 27𝑣 − 27𝑣 − 27𝑣 + 27𝑣 + 27𝑣 + 27𝑣  

 𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 
81𝐻 = −27𝑣 + 27𝑣 + 27𝑣  

3𝐻 = −𝑣 + 𝑣 + 𝑣  
𝐻 =? 

 

 
 

 
BD : POSSIBLE 

3𝐻 = −𝑣 + 𝑣 + 𝑣 / 𝐻 =? 
 
 

−𝑎𝑣 − 𝑏𝑣 + 𝑐𝑣 − 𝑑𝑣 = 3𝐻+𝑣 − 𝑣 − 𝑣  
 
 
 

(−𝑎+1)𝑣 + (−𝑏 − 1)𝑣 + 𝑐𝑣 + (−𝑑 + 1)𝑣 = 3𝐻 
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[-2,-1,0,1]  

 
(95a_AC) 

 

(0,1,0), (-1,-1,0), (0,0,1), (-1,1,0) 
v3  = (0,-1,0) 
v4  = (1,1,0)  
v7  = (0,0,1) 
v9  = (1,-1,0) 
H  = (0,-1,0) 2neigh /2/3/ 
/3/-8/1/2/3/4/-9/2/ 8-Circuit 
 
 
 

[1,-1,0,-2]  

 
(95a_BF_-210-1) 

 
 

(-1,1,0), (-1,-1,0), (0,0,1), (0,1,0) 
v3  = (1,-1,0) 
v4  = (1,1,0)  
v7  = (0,0,1) 
v9  = (0,-1,0) 
H  = (0,-1,0) 4neigh /9/5/6/8/ 
/9/5/6/8/-3/-2/9/5/6/8/4/5/6/1/ 
14-Circuit 
 
 
 
 

[-2,-4,-3,1]  

 
(95a_BF_4-23-1) 

 
 

(1,1,0), (-1,0,1), (1,-1,-1), (1,-1,1) 
v3  = (-1,-1,0) 
v4  = (1,0,-1)  
v7  = (1,-1,-1) 
v9  = (-1,1,-1) 
H  = (-1,0,0) 10neigh /2/3/4/5/6/1/2/-7/ 
/6/8/ 
/2/3/4/5/6/1/2/-7/6/8/4/-9/2/3/4/5/6/ 
/1/2/-7/6/8/4/5/6/1/2/-7/6/1/   
30-Circuit 
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[-2,-4,3,1]  

 
(95a_BF_1102 ) 

(1,1,0), (-1,0,1), (-1,1,1), (1,-1,1) 
v3  = (-1,-1,0) 
v4  = (1,0,-1)  
v7  = (-1,1,1) 
v9  = (-1,1,-1) 
H  = (-1,0,0) 6neigh /-1/8/4/5/7/3/ 
/-1/8/4/5/7/3/4/-9/-1/8/4/5/7/3/4/5/ 
/7/-2/ 
18-Circuit 
 
 
 

[-2,-1,-3,-2]  

 
(95a_BF_1132 ) 

(1,1,1), (1,0,-1), (-1,0,-1), (0,-1,1) 
v3  = (-1,-1,-1) 
v4  = (-1,0,1)  
v7  = (-1,0,-1) 
v9  = (0,1,-1) 
H  = (0,0,-1) 10neigh /2/-7/6/1/9/ 
/5/6/1/2/3/ 
/2/-7/6/1/9/5/6/1/2/3/-8/1/2/-7/6/1/9/ 
/5/6/1/2/3/4/5/6/1/2/-7/6/1/  
30-Circuit 
 
 

[-2,-1,-3,1]  

 
(95a_BF_1-2-3-1 ) 

(1,1,1), (1,0,-1), (-1,-1,0), (0,-1,1) 
v3  = (-1,-1,-1) 
v4  = (-1,0,1)  
v7  = (-1,-1,0) 
v9  = (0,1,-1) 
H  = (0,0,-1) 6neigh /2/-7/6/1/2/3/ 
/2/-7/6/1/2/3/-8/1/2/-7/6/1/2/3/4/-9/ 
/2/-7/6/1/ 
20-Circuit 
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[-2,-1,3,4]  

 
(95a_BF_-21-3-1 ) 

(1,1,0), (-1,1,-1), (-1,1,1), (1,0,-1) 
v3  = (-1,-1,0) 
v4  = (1,-1,1)  
v7  = (-1,1,1) 
v9  = (-1,0,1) 
H  = (-1,0,0) 8neigh 
/-1/-6/-5/-9/-1/-6/7/3/ 
/-1/-6/-5/-9/-1/-6/7/3/4/-9/-1/-6/-5/-9/ 
/-1/-6/7/3/-8/-6/-5/-9/-1/-6/7/-2/ 
26-Circuit 
 
 

[-2,2,-3,1]  

 
(95a_BF_-243-1 ) 

(1,1,1), (0,1,-1), (-1,0,-1), (-1,0,1) 
v3  = (-1,-1,-1) 
v4  = (0,-1,1)  
v7  = (-1,0,-1) 
v9  = (1,0,-1) 
H  = (0,0,-1) 8neigh  
/2/-7/-5/-4/-8/1/2/3/ 
/2/-7/-5/-4/-8/1/2/3/-8/1/2/-7/-5/-4/-8/ 
/1/2/3/-8/1/2/-7/-5/-9/ 
24-Circuit 
 
 

[-2,2,3,1]  

 
(95a_BF_-213-4 ) 

(1,1,1), (0,1,-1), (1,0,1), (-1,0,1) 
v3  = (-1,-1,-1) 
v4  = (0,-1,1)  
v7  = (1,0,1) 
v9  = (1,0,-1) 
H  = (0,0,-1) 8neigh /-1/-6/7/3/-8/-6/-5/-4/ 
/-1/-6/7/3/-8/-6/-5/-4/-8/-6/-5/-9/-1/-6/ 
/7/3/-8/-6/-5/-4/-8/-6/7/-2/ 
24-Circuit 
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[1,-4,-3,-2]  

 
 

(1,-1,1), (-1,0,1), (1,-1,-1), (1,1,0) 
v3  = (-1,1,-1) 
v4  = (1,0,-1)  
v7  = (1,-1,-1) 
v9  = (-1,-1,0) 
H  = (-1,0,0) 12neigh /9/5/6/8/4/5/6/1/2/ 
/-7/6/8/ 
/9/5/6/8/4/5/6/1/2/-7/6/8/4/5/6/1/9/ 
/5/6/8/4/5/6/1/2/-7/6/8/-3/-7/6/8/4/ 
/5/6/1/ 36-Circuit 
 
 

[1,2,3,4]  

 
(95a_BF_-21-3-4 ) 

(1,-1,1), (-1,-1,0), (-1,1,1), (1,0,-1) 
v3  = (-1,1,-1) 
v4  = (1,1,0)  
v7  = (-1,1,1) 
v9  = (-1,0,1) 
H  = (-1,0,0) 12neigh /-1/-6/-5/-9/-1/-6/7/ 
/-2/-1/-6/-5/-4/ 
/-1/-6/-5/-9/-1/-6/7/-2/-1/-6/-5/-4/-3/-2/ 
/-1/-6/-5/-9/-1/-6/7/-2/-1/-6/-5/-4/-8/-6/ 
/-5/-9/-1/-6/7/-2/-1/-6/-5/-9/ 
38-Circuit 
 

[4,-1,3,-2]  

 
 

(1,0,-1), (-1,1,-1), (-1,1,1), (1,1,0) 
v3  = (-1,0,1) 
v4  = (1,-1,1)  
v7  = (-1,1,1) 
v9  = (-1,-1,0) 
H  = (-1,0,0) 10neigh /9/5/7/-2/-1/8/-3/ 
/-2/-1/8/ 
/9/5/7/-2/-1/8/-3/-2/-1/8/-3/-2/9/5/7/ 
/-2/-1/8/-3/-2/-1/8/-3/-2/-1/8/4/5/7/-2/ 
30-Circuit 
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[4,2,3,1]  

 
(95a_BF_-2-2-3-1 ) 

(1,0,-1), (-1,-1,0), (-1,1,1), (1,-1,1) 
v3  = (-1,0,1) 
v4  = (1,1,0)  
v7  = (-1,1,1) 
v9  = (-1,1,-1) 
H  = (-1,0,0) 12neigh /-1/-6/7/-2/-1/-6/-5/ 
/-4/-3/-2/-1/8/ 
/-1/-6/7/-2/-1/-6/-5/-4/-3/-2/-1/8/-3/-2/ 
/-1/-6/7/-2/-1/-6/-5/-4/-3/-2/-1/8/-3/-2/ 
/-1/-6/7/-2/-1/-6/-5/-9/36-Circuit 

C. CD(DE) E.G: 81𝐻 = 18𝑣 + 9𝑣 − 9𝑣 − 18𝑣 − 9𝑣 − 18𝑣 + 45𝑣 + 9𝑣 − 18𝑣  

 𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 
81𝐻 = 45𝑣 − 18𝑣 − 18𝑣 + 9𝑣  

9𝐻 = 5𝑣 − 2𝑣 − 2𝑣 + 𝑣  
𝐻 =? 

 
−𝑎𝑣 − 𝑏𝑣 + 𝑐𝑣 − 𝑑𝑣 = 9𝐻 − 5𝑣 + 2𝑣 + 2𝑣 − 𝑣  

 
(−𝑎+5)𝑣 + (−𝑏 − 2)𝑣 + (𝑐 − 2)𝑣 + (−𝑑 + 1)𝑣 = 9𝐻 

 
THE COEFFICIENTS 𝑎 = 5, 𝑏 = −2, 𝑐 = 2 AND 𝑑 = 1 MODULO 9 CANNOT GENERATE AN 

ADMISSIBLE (𝑎, 𝑏, 𝑐, 𝑑) SOLUTION. 

IMPOSSIBLE, THERE ARE NO COLLISIONS CD(DE). 

COL. CE E.G: 81𝐻 = −27𝑣 + 27𝑣 + 27𝑣 + 27𝑣 − 27𝑣 − 27𝑣  

 𝑪𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 
81𝐻 = 27𝑣 − 27𝑣 + 27𝑣 + 27𝑣  

3𝐻 = 𝑣 − 𝑣 + 𝑣 + 𝑣  
𝐻 =? 

 

 
CE : POSSIBLE 

3𝐻 = 𝑣 − 𝑣 + 𝑣 + 𝑣  /𝐻 =? 
 
 

−𝑎𝑣 − 𝑏𝑣 + 𝑐𝑣 − 𝑑𝑣 = 3𝐻 − 𝑣 + 𝑣 − 𝑣 − 𝑣   
 
 
 

(−𝑎+1)𝑣 + (−𝑏 + 1)𝑣 + (𝑐 − 1)𝑣 + (−𝑑 + 1)𝑣 = 3𝐻 
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[-2,-2,1,1]  

 
(95a_AC) 

 
 

(1,1,1), (0,-1,-1), (1,1,0), (1,-1,0) 
v3  = (-1,-1,-1) 
v4  = (0,1,1)  
v7  = (1,1,0) 
v9  = (-1,1,0) 
H  = (-1,0,0) 2neigh /3/4/ 
/3/4/5/7/3/4/-9/2/ 
8-Circuit 
 

[-2,1,-2,1]  

 
(95a_BF_1102 ) 

(1,1,1), (1,1,0), (0,-1,-1), (1,-1,0) 
v3  = (-1,-1,-1) 
v4  = (-1,-1,0) 
v7  = (0,-1,-1) 
v9  = (-1,1,0) 
H  = (-1,0,0) 6neigh /3/-8/1/2/-7/-5/ 
/3/-8/1/2/-7/-5/-9/2/3/-8/1/2/-7/-5/ 
/-4/-8/1/2/ 18-Circuit 
 
 
 

[-2,1,1,-2]  

 
(95a_BF_-210-1 ) 

(1,1,1), (1,1,0), (1,-1,0), (0,-1,-1) 
v3  = (-1,-1,-1) 
v4  = (-1,-1,0) 
v7  = (1,-1,0) 
v9  = (0,1,1) 
H  = (-1,0,0) 4neigh /3/-8/1/9/ 
/3/-8/1/9/5/7/3/-8/1/9/-4/-8/1/2/ 
14-Circuit 
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[-2,1,1,4]  

 
(95a_BF_-21-3-1 ) 

(1,1,0), (1,-1,1), (1,-1,-1), (0,1,0) 
v3  = (-1,-1,0) 
v4  = (-1,1,-1) 
v7  = (1,-1,-1) 
v9  = (0,-1,0) 
H  = (-1,0,0) 8neigh /3/-8/-6/-5/-9/-1/ 
/-6/-5/ 
/3/-8/-6/-5/-9/-1/-6/-5/-9/2/3/-8/-6/ 
/-5/-9/-1/-6/-5/-9/-1/-6/-5/-4/-8/-6/7/ 
26-Circuit 
 
 

[-2,1,4,1]  

 
(95a_BF_-213-4 ) 

(1,1,0), (1,-1,1), (0,1,0), (1,-1,-1) 
v3  = (-1,-1,0) 
v4  = (-1,1,-1) 
v7  = (0,1,0) 
v9  = (-1,1,1)  
H  = (-1,0,0) 8neigh /3/-8/-6/7/-2/-1/ 
/-6/-5/ 
/3/-8/-6/7/-2/-1/-6/-5/-4/-8/-6/7/3/ 
/-8/-6/7/-2/-1/-6/-5/-9/-1/-6/7/ 
24-Circuit 
 
 

[-2,4,1,1]  

 
(95b_AE_-211-4 ) 

(1,1,0), (0,1,0), (1,-1,1), (1,-1,-1) 
v3  = (-1,-1,0) 
v4  = (0,-1,0) 
v7  = (1,-1,1) 
v9  = (-1,1,1)  
H  = (-1,0,0) 8neigh /3/-8/-6/-5/-4/-8/ 
/-6/-5/ 
/3/-8/-6/-5/-4/-8/-6/-5/-9/2/3/-8/-6/ 
/-5/-4/-8/-6/-5/-4/-8/-6/-5/-4/-8/-6/7/ 
26-Circuit 
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[1,1,-2,4]  

 
(95a_BF_1-2-3-1 ) 

(1,-1,1), (1,-1,-1), (1,1,0), (0,1,0) 
v3  = (-1,1,-1) 
v4  = (-1,1,1) 
v7  = (1,1,0) 
v9  = (0,-1,0) 
H  = (-1,0,0) 6neigh /-7/-5/-9/-1/-6/-5/ 
/-7/-5/-9/-1/-6/-5/-9/2/-7/-5/-9/-1/ 
/-6/-5/-9/-1/-6/-5/-4/-3/ 
20-Circuit 
 

 

CASE 96a.  

 

C.AC 
(AF,BD,BE) 

E.G.: 75𝐻 = 40𝑣 + 5𝑣 − 5𝑣 − 20𝑣 + 10𝑣 + 15𝑣 + 15𝑣 + 20𝑣  

 𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟑 = 𝒗𝟒 = 𝒗𝟓 = 𝟎𝟎𝟎. 
75𝐻 = 15𝑣 − 20𝑣 − 5𝑣  

15𝐻 = 3𝑣 − 4𝑣 − 𝑣  
𝐻 = 0 

THEN 𝑣 = 3𝑣 − 4𝑣  AND THEN, IN EACH COORDINATE: 
𝑣 = 0 IMPLIES 𝑣 = 0 AND 𝑣 = 0. 

𝑣 = 1 IMPLIES 𝑣 = −1 AND 𝑣 = −1. 
𝑣 = −1 IMPLIES 𝑣 = 1 AND 𝑣 = 1. 

THEN −𝑣 = 𝑣 = 𝑣 . IMPOSSIBLE FOR A 3-PERIODIC NET. 
 
 

 
IMPOSSIBLE, THERE ARE NO COLLISIONS AC (AF,BD,BE). 
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COL.AB E.G.: 75𝐻 = 15𝑣 − 15𝑣 − 15𝑣 − 15𝑣 − 15𝑣 + 45𝑣 + 15𝑣  
 𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟑 = 𝒗𝟒 = 𝒗𝟓 = 𝟎𝟎𝟎. 

75𝐻 = −15𝑣 − 15𝑣   
5𝐻 = −𝑣 − 𝑣   

𝐻 = 0 

[0,-1,1,0]  

 
(nor-3,4-C2/m) 

(1,0,0), (0,-1,0), (0,-1,0), (0,0,1) 
v6  = (1,0,0) 
v7  = (0,1,0)  
v8  = (0,-1,0) 
v9  = (0,0,1) 
H=(0,0,0) 1neigh /2/ 

/-7/-4/-2/3/-8/-5/-2/1/ 
8-Circuit -C CO 

C.CD(EF) E.G: 75𝐻 = −15𝑣 − 15𝑣 − 15𝑣 + 15𝑣 + 15𝑣 − 45𝑣 + 15𝑣  
 𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟑 = 𝒗𝟒 = 𝒗𝟓 = 𝟎𝟎𝟎. 

75𝐻 = −15𝑣 − 45𝑣 − 15𝑣 + 15𝑣  
5𝐻 = −𝑣 − 3𝑣 − 𝑣 + 𝑣  

𝐻 =?  

 

 
 

CD : POSSIBLE 
5𝐻 = −𝑣 − 3𝑣 − 𝑣 + 𝑣  / 𝐻 =? 

 
 

𝑎𝑣 − 𝑏𝑣 + 𝑐𝑣 + 𝑑𝑣 = 5𝐻+𝑣 + 3𝑣 + 𝑣 − 𝑣  
 

(𝑎−1)𝑣 + (−𝑏 − 3)𝑣 + (𝑐 − 1)𝑣 + (𝑑 + 1)𝑣 = 5𝐻 
 

[-4,2,1,-1]  

 

(1,0,0), (1,1,0), (1,-1,1), (-1,1,1) 
v6  = (1,0,0) 
v7  = (-1,-1,0)  
v8  = (1,-1,1) 
v9  = (-1,1,1) 
H  = (0,1,0) 4neigh /-7/-4/5/-6/ 
/-7/-4/5/-6/-4/-2/1/-7/-4/5/-6/-4/5/ 
/-6/-4/5/-6/-4/5/8/-9/    
21-Circuit 
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[1,-3,1,-1]  

 

(1,1,1), (1,0,0), (1,0,-1), (-1,1,0) 
v6  = (1,1,1) 
v7  = (-1,0,0)  
v8  = (1,0,-1) 
v9  = (-1,1,0) 
H  = (0,0,0) 3neigh /-1/2/4/ 
/-1/2/4/7/-1/2/4/7/-1/2/4/7/-1/2/4/ 
/6/8/-9/ 18-Circuit 
 
 
 

[1,2,-4,-1]  

 
 

(1,-1,1), (1,1,0), (1,0,0), (-1,1,1) 
v6  = (1,-1,1) 
v7  = (-1,-1,0)  
v8  = (1,0,0) 
v9  = (-1,1,1) 
H  = (0,1,0) 7neigh /-7/-4/-2/3/-8/-5/4/ 
/-7/-4/-2/3/-8/-5/-2/3/-8/-5/-2/3/-8/ 
/-5/-2/3/-8/-5/-2/3/-9/-7/6/-5/-2/1/ 
26-Circuit 
 
 

[1,2,1,-1]  

 
(nor-3,4-C2/m) 

(1,1,1), (0,0,-1), (0,-1,1), (1,0,0) 
v6  = (1,1,1) 
v7  = (0,0,1)  
v8  = (0,-1,1) 
v9  = (1,0,0) 
H  = (0,0,-1) 1neigh /-7/ 
/6/8/-9/-7/-4/-2/1/-7/ 
8-Circuit 
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COL.CF(DE) E.G: 75𝐻 = −20𝑣 + 15𝑣 + 5𝑣 + 10𝑣 + 40𝑣 − 5𝑣 − 15𝑣 + 20𝑣  
 𝑪𝟎 − 𝑭𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟑 = 𝒗𝟒 = 𝒗𝟓 = 𝟎𝟎𝟎. 

75𝐻 = 10𝑣 −15𝑣 + 40𝑣 + 15𝑣  
15𝐻 = 2𝑣 −3𝑣 + 8𝑣 + 3𝑣  

𝐻 = 0 
THEN −8𝑣 = 2𝑣 −3𝑣 + 3𝑣  , AND IN EACH COORDINATE:  

𝑣 = 0 THEN 𝑣 = 0, 𝑣 = 𝑘, AND 𝑣 = 𝑘  
𝑣 = 1 THEN 𝑣 = −1, 𝑣 = 1, AND 𝑣 = −1 
𝑣 = −1 THEN 𝑣 = 1, 𝑣 = −1, AND 𝑣 = 1 

AND THEN 2𝑣 = −2𝑣 = 𝑣 − 𝑣 , IMPOSSIBLE FOR A 3-PERIODIC NET. 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS CF (DE). 

C.AE 
(AD,BC,BF) 

E.G: 75𝐻 = 20𝑣 − 30𝑣 + 25𝑣 + 20𝑣 + 5𝑣 + 5𝑣 − 15𝑣 + 30𝑣 + 25𝑣  

 𝑨𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟑 = 𝒗𝟒 = 𝒗𝟓 = 𝟎𝟎𝟎. 
75𝐻 = −15𝑣 + 5𝑣 + 20𝑣 − 30𝑣  

15𝐻 = −3𝑣 + 𝑣 + 4𝑣 − 6𝑣  
𝐻 = 0 

THEN 6𝑣 = −3𝑣 + 𝑣 + 4𝑣 , AND IN EACH COORDINATE:  
𝑣 = 0 THEN 𝑣 = 𝑘, 𝑣 = −𝑘, AND 𝑣 = 𝑘  

𝑣 = 1 THEN 𝑣 = −1, 𝑣 = −1, AND 𝑣 = 1  
𝑣 = −1 THEN 𝑣 = 1, 𝑣 = 1, AND 𝑣 = −1 

AND THEN −𝑣 = 𝑣 = −𝑣 − 2𝑣 , IMPOSSIBLE FOR A 3-PERIODIC NET. 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AE (AD, BC, BF). 

C.CE(DF) E.G: 75𝐻 = −20𝑣 − 30𝑣 + 20𝑣 + 25𝑣 + 25𝑣 − 5𝑣 − 30𝑣 + 15𝑣 + 5𝑣  
 𝑪𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟑 = 𝒗𝟒 = 𝒗𝟓 = 𝟎𝟎𝟎. 

75𝐻 = −30𝑣 + 25𝑣 + 25𝑣 − 30𝑣  
15𝐻 = −6𝑣 + 5𝑣 + 5𝑣 − 6𝑣  

𝐻 = 0 
THEN 6𝑣 = 5𝑣 + 5𝑣 − 6𝑣  AND, IN EACH COORDINATE: 

𝑣 = 0 IMPLIES 𝑣 = −𝑣  AND 𝑣 = 0 
𝑣 = 1 IMPLIES 𝑣 = −𝑣  AND 𝑣 = −1 
𝑣 = −1 IMPLIES 𝑣 = −𝑣  AND 𝑣 = 1 

THEN 𝑣 = −𝑣   AND 𝑣 = −𝑣 , IMPOSSIBLE FOR A 3-PERIODIC NET. 
 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS CE (DF). 
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CASE 96b. 

 

C.AC(AF) E.G.: 75𝐻 = 40𝑣 + 5𝑣 − 5𝑣 − 20𝑣 + 10𝑣 + 15𝑣 + 15𝑣 + 20𝑣  
 𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟓 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

75𝐻 = 40𝑣 − 20𝑣 − 5𝑣 + 20𝑣  
15𝐻 = 8𝑣 − 4𝑣 − 𝑣 + 4𝑣  

𝐻 =? 
 

𝑎𝑣 − 𝑏𝑣 + 𝑐𝑣 + 𝑑𝑣 = 15𝐻 − 8𝑣 − 4𝑣 + 𝑣 + 4𝑣  
 

(𝑎+8)𝑣 + (−𝑏 + 4)𝑣 + (𝑐 − 1)𝑣 + (𝑑 − 4)𝑣 = 15𝐻 

 
THE COEFFICIENTS 𝑎 = −8, 𝑏 = 4, 𝑐 = 1 AND 𝑑 = 4 MODULO 15 CANNOT GENERATE AN 

ADMISSIBLE (𝑎, 𝑏, 𝑐, 𝑑) SOLUTION. 
 
 
 
 
 
 
 
 
 
 

 
IMPOSSIBLE, THERE ARE NO COLLISIONS AC(AF). 
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COL.AB E.G.: 75𝐻 = 15𝑣 − 15𝑣 − 15𝑣 − 15𝑣 − 15𝑣 + 45𝑣 + 15𝑣  
 𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟓 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

75𝐻 = 15𝑣 + 15𝑣  
5𝐻 = 𝑣 + 𝑣   

𝐻 = 0 

[-1,1,0,0]   

 
(nor-3,4-C2/m) 

(1,0,0), (1,0,0), (0,1,0), (0,0,1) 
v1  = (1,0,0) 
v3  = (-1,0,0)  
v6  = (0,1,0) 
v9  = (0,0,1) 
H=(0,0,0) 1neigh /2/ 
/-7/-4/-2/3/-8/-5/-2/1/ 
8-Circuit C C 

C.CD(EF) E.G: 75𝐻 = −15𝑣 − 15𝑣 − 15𝑣 + 15𝑣 + 15𝑣 − 45𝑣 + 15𝑣  
 𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟓 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

75𝐻 = −15𝑣 − 15𝑣 + 15𝑣  
5𝐻 = −𝑣 − 𝑣 + 𝑣  

𝐻 = 0 

[1,0,1,-1]  

 
(nor-3,4-C2/m) 

(1,0,0), (0,-1,0), (0,0,1), (1,0,1) 
v1  = (1,0,0) 
v3  = (0,1,0)  
v6  = (0,0,1) 
v9  = (1,0,1) 
H=(0,0,0) 1neigh /-7/ 
/-1/2/5/-6/-4/5/8/-9/ 
8-Circuit B-C C 

COL.CF E.G: 75𝐻 = −20𝑣 + 15𝑣 + 5𝑣 + 10𝑣 + 40𝑣 − 5𝑣 − 15𝑣 + 20𝑣  
 𝑪𝟎 − 𝑭𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟓 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

75𝐻 = 10𝑣 −20𝑣 + 40𝑣 + 20𝑣   
15𝐻 = 2𝑣 −4𝑣 + 8𝑣 + 4𝑣  

𝐻 = 0 
THEN −8𝑣 = 2𝑣 −4𝑣 + 4𝑣  , AND IN EACH COORDINATE:  

𝑣 = −1 THEN 𝑣 = 0, 𝑣 = −1, AND 𝑣 = 1  
𝑣 = 1 THEN 𝑣 = 0, 𝑣 = 1, AND 𝑣 = −1  
𝑣 = 0 THEN 𝑣 = 0, 𝑣 = 𝑘, AND 𝑣 = 𝑘  

AND THEN 𝑣 −𝑣 = 2𝑣  AND 𝑣 = 0, IMPOSSIBLE FOR A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS CF. 
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COL.DE E.G: 75𝐻 = −5𝑣 − 15𝑣 + 20𝑣 + 40𝑣 + 10𝑣 − 20𝑣 + 15𝑣 + 5𝑣  
 𝑫𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟓 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

75𝐻 = −5𝑣 + 5𝑣 + 40𝑣 + 10𝑣  
15𝐻 = −𝑣 + 𝑣 + 8𝑣 + 2𝑣  

𝐻 = 0 
THEN  𝑣 = 0 AND 𝑣 + 2𝑣 = 𝑣  , IMPOSSIBLE FOR A 3-PERIODIC NET. 

 
IMPOSSIBLE, THERE ARE NO COLLISIONS DE. 

C.AE(AD) E.G: 75𝐻 = 20𝑣 − 30𝑣 + 25𝑣 + 20𝑣 + 5𝑣 + 5𝑣 − 15𝑣 + 30𝑣 + 25𝑣  
 𝑨𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟓 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

75𝐻 = 20𝑣 + 5𝑣 + 20𝑣 + 25𝑣   
15𝐻 = 4𝑣 + 𝑣 + 4𝑣 + 5𝑣  

𝐻 = 0  
THEN −5𝑣 = 4𝑣 +4𝑣 + 𝑣  , AND IN EACH COORDINATE:  

𝑣 = −1 THEN 𝑣 = 1, 𝑣 = 0, AND 𝑣 = 1  
𝑣 = −1 THEN 𝑣 = 0, 𝑣 = 1, AND 𝑣 = 1  

𝑣 = 1 THEN 𝑣 = −1, 𝑣 = 0, AND 𝑣 = −1  
𝑣 = 1 THEN 𝑣 = 0, 𝑣 = −1, AND 𝑣 = −1  
𝑣 = 0 THEN 𝑣 = 𝑘, 𝑣 = −𝑘, AND 𝑣 = 0  

AND THEN 𝑣 +𝑣 = 𝑣 = −𝑣 , IMPOSSIBLE FOR A 3-PERIODIC NET. 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AE (AD). 

C.CE(DF) E.G: 75𝐻 = −20𝑣 − 30𝑣 + 20𝑣 + 25𝑣 + 25𝑣 − 5𝑣 − 30𝑣 + 15𝑣 + 5𝑣  
 𝑪𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟓 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

75𝐻 = −20𝑣 + 25𝑣 + 25𝑣 + 5𝑣   
15𝐻 = −4𝑣 + 5𝑣 + 5𝑣 + 𝑣  

𝐻 =?  
 

𝑎𝑣 − 𝑏𝑣 + 𝑐𝑣 + 𝑑𝑣 = 15𝐻 + 4𝑣 − 5𝑣 − 5𝑣 − 𝑣  
 

(𝑎−4)𝑣 + (−𝑏 + 1)𝑣 + (𝑐 + 5)𝑣 + (𝑑 + 5)𝑣 = 15𝐻 
 

THE COEFFICIENTS 𝑎 = 4, 𝑏 = 1, 𝑐 = −5 AND 𝑑 = −5 MODULO 15 CANNOT GENERATE AN 
ADMISSIBLE (𝑎, 𝑏, 𝑐, 𝑑) SOLUTION. 

 
 
 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS CE(DF). 
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C.BD(BE) E.G: 75𝐻 = 10𝑣 + 20𝑣 − 20𝑣 − 5𝑣 + 40𝑣 − 15𝑣 − 15𝑣 + 5𝑣  
 𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟓 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

75𝐻 = 10𝑣 − 5𝑣 − 20𝑣 + 5𝑣  
15𝐻 = 2𝑣 − 𝑣 − 4𝑣 + 𝑣  

𝐻 = 0  
[-2,1,4,1]  

 

(1,1,0), (-1,1,-1), (1,0,0), (-1,1,1) 
v1  = (1,1,0) 
v3  = (1,-1,1)  
v6  = (1,0,0) 
v9  = (-1,1,1) 
H=(0,0,0) 1neigh /4/ 
/3/-9/-7/-4/-2/1/-7/-4/-2/1/-7/-4/5/-6/ 
/-4/5/-6/-4/5/-6/-4/5/-6/-4/-2/ 
25-Circuit B-C C 

COL.DE E.G: 75𝐻 = −5𝑣 − 15𝑣 + 20𝑣 + 40𝑣 + 10𝑣 − 20𝑣 + 15𝑣 + 5𝑣  
 𝑫𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟓 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

75𝐻 = −5𝑣 + 10𝑣 + 40𝑣 + 5𝑣  
15𝐻 = −𝑣 + 2𝑣 + 8𝑣 + 𝑣  

𝐻 = 0 
THEN  −𝑣 + 2𝑣 + 8𝑣 + 𝑣 = 0 , AND THUS 𝑣 = 0 AND −𝑣 + 2𝑣 = −𝑣 , 

IMPOSSIBLE FOR A 3-PERIODIC NET. 

 
IMPOSSIBLE, THERE ARE NO COLLISIONS DE. 

C.BC(BF) E.G: 75𝐻 = 25𝑣 + 15𝑣 + 20𝑣 − 5𝑣 − 20𝑣 + 25𝑣 + 30𝑣 − 30𝑣 + 5𝑣  
 𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟓 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

75𝐻 = 25𝑣 − 20𝑣 − 5𝑣 + 5𝑣  
15𝐻 = 5𝑣 − 4𝑣 − 𝑣 + 𝑣  

𝐻 = 0 
THEN 5𝑣 = 4𝑣 + 𝑣 − 𝑣  , AND IN EACH COORDINATE:  

𝑣 = 1 THEN 𝑣 = 1, 𝑣 = 1, AND 𝑣 = 0  
𝑣 = 1 THEN 𝑣 = 1, 𝑣 = 0, AND 𝑣 = −1  

𝑣 = −1 THEN 𝑣 = −1, 𝑣 = 0, AND 𝑣 = 1  
𝑣 = −1 THEN 𝑣 = −1, 𝑣 = −1, AND 𝑣 = 0  

𝑣 = 0 THEN 𝑣 = 0, 𝑣 = 𝑘, AND 𝑣 = 𝑘  
AND THEN 𝑣 = 𝑣  AND 𝑣 = 𝑣 − 𝑣 , IMPOSSIBLE FOR A 3-PERIODIC NET. 

 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BC (BF). 
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CASE 96c.  

 

COL.AC E.G.: 75𝐻 = 40𝑣 + 5𝑣 − 5𝑣 − 20𝑣 + 10𝑣 + 15𝑣 + 15𝑣 + 20𝑣  
 𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟑 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

75𝐻 = 10𝑣 − 20𝑣 + 5𝑣 + 15𝑣  
15𝐻 = 2𝑣 − 4𝑣 + 𝑣 + 3𝑣  

𝐻 = 0 

 
[-2,-1,3,4]   

 

 
(96b_BD) 

 
 
 
 

(1,1,0), (1,-1,1), (1,-1,-1), (0,1,1) 
v4 = (1,1,0) 
v5  = (1,-1,1)  
v7  = (-1,1,1) 
v9  = (0,1,1) 
H=(0,0,0) 1neigh /1/ 
 
/4/7/-1/2/4/7/-1/2/5/-6/7/-1/3/-9/ 
/-1/3/-9/-1/3/-9/-1/3/-9/-1/2/ 
25-Circuit 
 
B-C C 
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COL.AB E.G.: 75𝐻 = 15𝑣 − 15𝑣 − 15𝑣 − 15𝑣 − 15𝑣 + 45𝑣 + 15𝑣  
 𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟑 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

75𝐻 = −15𝑣 − 15𝑣 − 15𝑣    
5𝐻 = −𝑣 − 𝑣 − 𝑣    

𝐻 = 0 

[1,1,-1,0]  

 
(nor-3,4-C2/m) 

(1,0,0), (0,1,0), (1,1,0), (0,0,1) 
v4 = (1,0,0) 
v5  = (0,1,0)  
v7  = (-1,-1,0) 
v9  = (0,0,1) 
H=(0,0,0) 1neigh /2/ 

/-7/-4/-2/3/-8/-5/-2/1/ 
8-Circuit 

COL. CD E.G: 75𝐻 = −15𝑣 − 15𝑣 − 15𝑣 + 15𝑣 + 15𝑣 − 45𝑣 + 15𝑣  
 𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟑 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

75𝐻 = 15𝑣 − 45𝑣 + 15𝑣  
5𝐻 = 𝑣 − 3𝑣 + 𝑣  

𝐻 =? 

 

 
CD : POSSIBLE 

5𝐻 = 𝑣 − 3𝑣 + 𝑣  / 𝐻 =? 
 
 

𝑎𝑣 + 𝑏𝑣 − 𝑐𝑣 + 𝑑𝑣 = 5𝐻 − 𝑣 + 3𝑣 − 𝑣  
 
 

(𝑎+1)𝑣 + 𝑏𝑣 + (−𝑐 − 3)𝑣 + (𝑑 + 1)𝑣 = 5𝐻 

 
 
 

[-1,0,2,-1]  

 
(nor-3,4-C2/m) 

(1,1,0), (0,0,1), (0,1,0), (-1,1,0) 
v4 = (1,1,0) 
v5  = (0,0,1)  
v7  = (0,-1,0) 
v9  = (-1,1,0) 
H  = (0,1,0) 1neigh /-7/ 
/6/8/-9/-7/-4/-2/1/-7/ 
8-Circuit 
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COL. CF E.G: 75𝐻 = −20𝑣 + 15𝑣 + 5𝑣 + 10𝑣 + 40𝑣 − 5𝑣 − 15𝑣 + 20𝑣  
 𝑪𝟎 − 𝑭𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟑 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

75𝐻 = −5𝑣 +5𝑣 + 40𝑣 − 15𝑣  
15𝐻 = −𝑣 +𝑣 + 8𝑣 − 3𝑣  

𝐻 = 0 
THEN 𝑣 = 0, 𝑣 = 0 AND 𝑣 = 𝑣 , IMPOSSIBLE FOR A 3-PERIODIC NET. 

 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS CF. 

COL. AE E.G: 75𝐻 = 20𝑣 − 30𝑣 + 25𝑣 + 20𝑣 + 5𝑣 + 5𝑣 − 15𝑣 + 30𝑣 + 25𝑣  
 𝑨𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟑 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

75𝐻 = 5𝑣 + 5𝑣 + 25𝑣 − 15𝑣  
15𝐻 = 𝑣 + 𝑣 + 5𝑣 − 3𝑣  

𝐻 = 0 
THEN 5𝑣 = 3𝑣 − 𝑣 − 𝑣  , AND IN EACH COORDINATE:  

𝑣 = 1 THEN 𝑣 = 1, 𝑣 = −1, AND 𝑣 = −1  
𝑣 = 0 THEN 𝑣 = 0, 𝑣 = 𝑘, AND 𝑣 = −𝑘  

𝑣 = −1 THEN 𝑣 = −1, 𝑣 = 1, AND 𝑣 = 1  
AND THEN 𝑣 = 𝑣  AND −2𝑣 = 𝑣 + 𝑣 , IMPOSSIBLE FOR A 3-PERIODIC NET. 

 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AE. 

COL. CE E.G: 75𝐻 = −20𝑣 − 30𝑣 + 20𝑣 + 25𝑣 + 25𝑣 − 5𝑣 − 30𝑣 + 15𝑣 + 5𝑣  
 𝑪𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟑 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

75𝐻 = −5𝑣 + 25𝑣 + 20𝑣 − 30𝑣  
15𝐻 = −𝑣 + 5𝑣 + 4𝑣 − 6𝑣  

𝐻 =? 
 
 

𝑎𝑣 + 𝑏𝑣 − 𝑐𝑣 + 𝑑𝑣 = 15𝐻 + 𝑣 − 5𝑣 − 4𝑣 + 6𝑣  
 

(𝑎−1)𝑣 + (𝑏 + 4)𝑣 + (−𝑐 − 6)𝑣 + (𝑑 + 5)𝑣 = 15𝐻 

 
THE COEFFICIENTS 𝑎 = 1, 𝑏 = −4, 𝑐 = −6 AND 𝑑 = −5 MODULO 15 CANNOT GENERATE AN 

ADMISSIBLE (𝑎, 𝑏, 𝑐, 𝑑) SOLUTION. 
 
 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS CE. 
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COL. BD E.G: 75𝐻 = 10𝑣 + 20𝑣 − 20𝑣 − 5𝑣 + 40𝑣 − 15𝑣 − 15𝑣 + 5𝑣  
 𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟑 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

75𝐻 = 40𝑣 − 5𝑣 + 20𝑣 − 15𝑣  
15𝐻 = 8𝑣 − 𝑣 + 4𝑣 − 3𝑣  

𝐻 =? 
 

𝑎𝑣 + 𝑏𝑣 − 𝑐𝑣 + 𝑑𝑣 = 15𝐻 − 8𝑣 + 𝑣 − 4𝑣 + 3𝑣  
 
 

(𝑎+8)𝑣 + (𝑏 + 4)𝑣 + (−𝑐 − 3)𝑣 + (𝑑 − 1)𝑣 = 15𝐻 

 
THE COEFFICIENTS 𝑎 = −8, 𝑏 = −4, 𝑐 = −3 AND 𝑑 = 1 MODULO 15 CANNOT GENERATE AN 

ADMISSIBLE (𝑎, 𝑏, 𝑐, 𝑑) SOLUTION. 
 
 
 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BD. 

COL.DE E.G: 75𝐻 = −5𝑣 − 15𝑣 + 20𝑣 + 40𝑣 + 10𝑣 − 20𝑣 + 15𝑣 + 5𝑣  
 𝑫𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟑 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

75𝐻 = −20𝑣 + 10𝑣 + 20𝑣 + 15𝑣  
15𝐻 = −4𝑣 + 2𝑣 + 4𝑣 + 3𝑣  

𝐻 = 0 
THEN  3𝑣 = 4𝑣 − 2𝑣 − 4𝑣  AND THUS 𝑣 = 0 AND 4𝑣 − 2𝑣 = 4𝑣 , 

IMPOSSIBLE FOR A 3-PERIODIC NET. 
 
 
 
 
 
 
 
 
 
 
 

 
IMPOSSIBLE, THERE ARE NO COLLISIONS DE. 
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COL. BC E.G: 75𝐻 = 25𝑣 + 15𝑣 + 20𝑣 − 5𝑣 − 20𝑣 + 25𝑣 + 30𝑣 − 30𝑣 + 5𝑣  
 𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟑 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

75𝐻 = 25𝑣 − 20𝑣 + 20𝑣 + 30𝑣  
15𝐻 = 5𝑣 − 4𝑣 + 4𝑣 + 6𝑣  

𝐻 =? 
 

𝑎𝑣 + 𝑏𝑣 − 𝑐𝑣 + 𝑑𝑣 = 15𝐻 − 5𝑣 + 4𝑣 − 4𝑣 − 6𝑣  
 

(𝑎+5)𝑣 + (𝑏 + 4)𝑣 + (−𝑐 + 6)𝑣 + (𝑑 − 4)𝑣 = 15𝐻 

 
THE COEFFICIENTS 𝑎 = −5, 𝑏 = −4, 𝑐 = 6 AND 𝑑 = 4 MODULO 15 CANNOT GENERATE AN 

ADMISSIBLE (𝑎, 𝑏, 𝑐, 𝑑) SOLUTION. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BC. 
COL. AD E.G.: 75𝐻 = 25𝑣 − 15𝑣 + 5𝑣 − 20𝑣 − 5𝑣 + 25𝑣 − 30𝑣 + 30𝑣 + 20𝑣  
 𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟑 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

75𝐻 = 25𝑣 − 5𝑣 + 5𝑣 − 30𝑣  
15𝐻 = 5𝑣 − 𝑣 + 𝑣 − 6𝑣  

𝐻 = 0 
6𝑣 = 5𝑣 − 𝑣 + 𝑣  THEN, IN EACH COORDINATE: 

𝑣 = 1 IMPLIES 𝑣 = 1 , 𝑣 = 0 AND 𝑣 = 1. 
𝑣 = 1 IMPLIES 𝑣 = 1 , 𝑣 = −1 AND 𝑣 = 0. 

𝑣 = −1 IMPLIES 𝑣 = −1 , 𝑣 = 0 AND 𝑣 = −1. 
𝑣 = −1 IMPLIES 𝑣 = −1 , 𝑣 = 1 AND 𝑣 = 0. 

𝑣 = 0 IMPLIES 𝑣 = 0 , 𝑣 = 𝑘 AND 𝑣 = 𝑘. 
THEN  𝑣 = 𝑣 − 𝑣  AND 𝑣 = 𝑣 . IMPOSSIBLE FOR A 3-PERIODIC NET. 

 
IMPOSSIBLE, THERE ARE NO COLLISIONS AD. 

COL. AF E.G.: 75𝐻 = 20𝑣 + 15𝑣 + 10𝑣 + 5𝑣 + 20𝑣 + 5𝑣 + 15𝑣 + 40𝑣  
 𝑨𝟎 − 𝑭𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟑 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

75𝐻 = 5𝑣 + 20𝑣 + 10𝑣  
15𝐻 = 𝑣 + 4𝑣 + 2𝑣  

𝐻 = 0 
THEN 4𝑣 = −2𝑣 − 𝑣 , AND THUS  𝑣 = 𝑣 = 𝑣 = 0,   

IMPOSSIBLE FOR A 3-PERIODIC NET. 

 
IMPOSSIBLE, THERE ARE NO COLLISIONS AF. 
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COL. BE E.G.: 75𝐻 = 5𝑣 − 15𝑣 + 40𝑣 + 20𝑣 + 5𝑣 + 20𝑣 − 15𝑣 + 10𝑣  
 𝑩𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟑 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

75𝐻 = 20𝑣 + 5𝑣 + 40𝑣  
15𝐻 = 4𝑣 + 𝑣 + 8𝑣  

𝐻 = 0 
THEN 4𝑣 + 𝑣 = −8𝑣 , AND THUS  𝑣 = 𝑣 = 𝑣 = 0,   

IMPOSSIBLE FOR A 3-PERIODIC NET. 

 
IMPOSSIBLE, THERE ARE NO COLLISIONS BE. 

COL. BF E.G.: 75𝐻 = 5𝑣 + 30𝑣 + 25𝑣 + 5𝑣 + 20𝑣 + 20𝑣 + 15𝑣 − 30𝑣 + 25𝑣  
 𝑩𝟎 − 𝑭𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟑 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

75𝐻 = 20𝑣 + 20𝑣 + 25𝑣 + 15𝑣  
15𝐻 = 4𝑣 + 4𝑣 + 5𝑣 + 3𝑣  

𝐻 = 0 
−5𝑣 = 4𝑣 + 4𝑣 + 3𝑣  THEN, IN EACH COORDINATE: 

𝑣 = 1 IMPLIES 𝑣 = −1 , 𝑣 = −1 AND 𝑣 = 1. 
𝑣 = −1 IMPLIES 𝑣 = 1 , 𝑣 = 1 AND 𝑣 = −1. 
𝑣 = 0 IMPLIES 𝑣 = 𝑘 , 𝑣 = −𝑘  AND 𝑣 = 0. 

THEN  −2𝑣 = 𝑣 + 𝑣  AND 𝑣 = 𝑣 . IMPOSSIBLE FOR A 3-PERIODIC NET. 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BF. 
COL. DF E.G.: 75𝐻 = −5𝑣 + 30𝑣 + 5𝑣 + 25𝑣 + 25𝑣 − 20𝑣 + 30𝑣 − 15𝑣 + 20𝑣  
 𝑫𝟎 − 𝑭𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟑 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

75𝐻 = −20𝑣 + 25𝑣 + 5𝑣 + 30𝑣  
15𝐻 = −4𝑣 + 5𝑣 + 𝑣 + 6𝑣  

𝐻 =? 
 

𝑎𝑣 + 𝑏𝑣 − 𝑐𝑣 + 𝑑𝑣 = 15𝐻 + 4𝑣 − 5𝑣 − 𝑣 − 6𝑣  
 
 

(𝑎−4)𝑣 + (𝑏 + 1)𝑣 + (−𝑐 + 6)𝑣 + (𝑑 + 5)𝑣 = 15𝐻 

 
THE COEFFICIENTS 𝑎 = 4, 𝑏 = −1, 𝑐 = 6 AND 𝑑 = −5 MODULO 15 CANNOT GENERATE AN 

ADMISSIBLE (𝑎, 𝑏, 𝑐, 𝑑) SOLUTION. 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS DF. 
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COL. EF E.G.: 75𝐻 = 45𝑣 − 15𝑣 − 15𝑣 + 15𝑣 + 15𝑣 − 15𝑣 + 15𝑣  
 𝑬𝟎 − 𝑭𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟑 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

75𝐻 = −15𝑣 + 15𝑣 + 15𝑣  
5𝐻 = −𝑣 + 𝑣 + 𝑣  

𝐻 = 0 

 
[0,1,1,-1]   

 
(nor-3,4-C2/m) 

(0,0,1), (1,1,0), (-1,0,0), (0,1,0) 
v4 = (0,0,1) 
v5  = (1,1,0)  
v7  = (1,0,0) 
v9  = (0,1,0) 
H=(0,0,0) 1neigh /8/ 
/7/9/-8/-5/-2/3/-8/-6/ 
8-Circuit 
-C C 

CASE 96d. 

 

COL.AC E.G.: 75𝐻 = 40𝑣 + 5𝑣 − 5𝑣 − 20𝑣 + 10𝑣 + 15𝑣 + 15𝑣 + 20𝑣  
 𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟑 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

75𝐻 = 10𝑣 − 20𝑣 + 15𝑣  
15𝐻 = 2𝑣 − 4𝑣 + 3𝑣  

𝐻 = 0 
THEN, 𝑣 = 0, 𝑣 = 0 AND 𝑣 = 0. IMPOSSIBLE FOR A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AC. 
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COL.AB E.G.: 75𝐻 = 15𝑣 − 15𝑣 − 15𝑣 − 15𝑣 − 15𝑣 + 45𝑣 + 15𝑣  
 𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟑 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

75𝐻 = −15𝑣 − 15𝑣 − 15𝑣    
5𝐻 = −𝑣 − 𝑣 − 𝑣    

𝐻 = 0 

[1,-1,1,0]  

 
(nor-3,4-C2/m) 

(0,-1,-1), (0,-1,0), (0,0,1), (1,0,0) 
v4 = (0,-1,-1) 
v7  = (0,1,0)  
v8  = (0,0,1) 
v9  = (1,0,0) 
H=(0,0,0) 1neigh /2/ 
/-7/-4/-2/3/-8/-5/-2/1/ 
8-Circuit C 

COL. CD E.G: 75𝐻 = −15𝑣 − 15𝑣 − 15𝑣 + 15𝑣 + 15𝑣 − 45𝑣 + 15𝑣  
 𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟑 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

75𝐻 = 15𝑣 − 45𝑣 + 15𝑣 − 15𝑣  
5𝐻 = 𝑣 − 3𝑣 + 𝑣 − 𝑣  

𝐻 =? 

 

 
CD : POSSIBLE 

5𝐻 = 𝑣 − 3𝑣 + 𝑣 − 𝑣  / 𝐻 =? 
 
 

𝑎𝑣 − 𝑏𝑣 + 𝑐𝑣 + 𝑑𝑣 = 5𝐻 − 𝑣 + 3𝑣 − 𝑣 + 𝑣  
 
 

(𝑎+1)𝑣 + (−𝑏 − 3)𝑣 + (𝑐 − 1)𝑣 + (𝑑 + 1)𝑣 = 5𝐻 

 
 

[-1,-3,1,-1]  

 

(1,1,1), (0,0,-1), (1,0,-1), (0,-1,1) 
v4 = (1,1,1) 
v7  = (0,0,1)  
v8  = (1,0,-1) 
v9  = (0,-1,1) 
H  = (0,0,0) 4neigh /-1/2/5/-6/ 
/-1/2/5/-6/7/-1/2/5/-6/7/-1/2/5/-6/7/ 
/-1/2/5/-6/-4/5/8/-9/ 
23-Circuit 
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[-1,2,-4,-1]  

 
(96a_CD_12-4-1) 

 

(1,1,1), (1,0,-1), (0,0,-1), (1,-1,1) 
v4 = (1,1,1) 
v7  = (-1,0,1)  
v8  = (0,0,-1) 
v9  = (1,-1,1) 
H  = (1,0,0) 7neigh /-7/6/-5/-2/3/-8/-6/ 
/-7/-4/-2/3/-8/-5/-2/3/-8/-5/-2/3/-8/ 
/-5/-2/3/-8/-5/-2/3/-9/-7/6/-5/-2/1/ 
26-Circuit 
 
 
 
 

[-1,2,1,-1]  

 
(nor-3,4-C2/m) 

(1,1,1), (1,1,0), (0,-1,1), (1,0,0) 
v4 = (1,1,1) 
v7  = (-1,-1,0)  
v8  = (0,-1,1) 
v9  = (1,0,0) 
H  = (1,1,0) 1neigh /-7/ 
/6/8/-9/-7/-4/-2/1/-7/ 8-Circuit 

[-1,2,1,4]  

 
(96a_CD_-421-1 ) 

(1,1,1), (1,0,-1), (-1,1,-1), (0,0,1) 
v4 = (1,1,1) 
v7  = (-1,0,1)  
v8  = (-1,1,-1) 
v9  = (0,0,1) 
H  = (1,0,0) 4neigh /9/-3/1/-7/ 
/9/-3/1/-7/-4/-2/1/9/-3/1/-7/6/8/-3/ 
/1/9/-3/1/9/-3/1/ 
21-Circuit 
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COL. CF E.G: 75𝐻 = −20𝑣 + 15𝑣 + 5𝑣 + 10𝑣 + 40𝑣 − 5𝑣 − 15𝑣 + 20𝑣  
 𝑪𝟎 − 𝑭𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟑 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

75𝐻 = −5𝑣 +15𝑣 + 40𝑣 − 15𝑣  
15𝐻 = −𝑣 +3𝑣 + 8𝑣 − 3𝑣  

𝐻 = 0 
15𝐻 = −𝑣 +3𝑣 + 8𝑣 − 3𝑣   THEN, IN EACH COORDINATE: 

𝐻 = 1 IMPLIES 𝑣 = −1 , 𝑣 = 1 , 𝑣 = 1 AND 𝑣 = −1. 
𝐻 = −1 IMPLIES 𝑣 = 1 , 𝑣 = −1 , 𝑣 = −1 AND 𝑣 = 1. 

𝐻 = 0 IMPLIES 𝑣 = 0 , 𝑣 = 𝑘 , 𝑣 = 0 AND 𝑣 = 𝑘. 
THEN 𝑣 = −𝑣  AND 2𝑣 = 𝑣 − 𝑣 , IMPOSSIBLE FOR A 3-PERIODIC NET. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS CF. 

COL. AE E.G: 75𝐻 = 20𝑣 − 30𝑣 + 25𝑣 + 20𝑣 + 5𝑣 + 5𝑣 − 15𝑣 + 30𝑣 + 25𝑣  
 𝑨𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟑 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

75𝐻 = 5𝑣 + 5𝑣 − 30𝑣 − 15𝑣  
15𝐻 = 𝑣 + 𝑣 − 6𝑣 − 3𝑣  

𝐻 = 0 
THEN 𝑣 = 0 AND 𝑣 = 0, IMPOSSIBLE FOR A 3-PERIODIC NET. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS AE. 

COL. CE E.G: 75𝐻 = −20𝑣 − 30𝑣 + 20𝑣 + 25𝑣 + 25𝑣 − 5𝑣 − 30𝑣 + 15𝑣 + 5𝑣  
 𝑪𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟑 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

75𝐻 = −5𝑣 + 25𝑣 − 30𝑣 − 30𝑣  
15𝐻 = −𝑣 + 5𝑣 − 6𝑣 − 6𝑣  

𝐻 = 0 
THEN 𝑣 = 5𝑣 − 6𝑣 − 6𝑣  AND: 

𝑣 = 1 IMPLIES 𝑣 = −1 , 𝑣 = −1 AND 𝑣 = 0. 
𝑣 = 1 IMPLIES 𝑣 = −1 , 𝑣 = 0 AND 𝑣 = −1. 
𝑣 = −1 IMPLIES 𝑣 = 1 , 𝑣 = 1 AND 𝑣 = 0. 
𝑣 = −1 IMPLIES 𝑣 = 1 , 𝑣 = 0 AND 𝑣 = 1. 
𝑣 = 0 IMPLIES 𝑣 = 0 , 𝑣 = 𝑘 AND 𝑣 = −𝑘. 

THEN 𝑣 = −𝑣  AND 𝑣 = 𝑣 + 𝑣 , IMPOSSIBLE FOR A 3-PERIODIC NET. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS CE.  
COL. BD E.G: 75𝐻 = 10𝑣 + 20𝑣 − 20𝑣 − 5𝑣 + 40𝑣 − 15𝑣 − 15𝑣 + 5𝑣  
 𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟑 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

75𝐻 = 40𝑣 − 5𝑣 − 15𝑣  
15𝐻 = 8𝑣 − 𝑣 − 3𝑣  

𝐻 = 0 
THEN 𝑣 = 0 AND 𝑣 = 0, IMPOSSIBLE FOR A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS BD. 
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COL.DE E.G: 75𝐻 = −5𝑣 − 15𝑣 + 20𝑣 + 40𝑣 + 10𝑣 − 20𝑣 + 15𝑣 + 5𝑣  
 𝑫𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟑 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

75𝐻 = −20𝑣 + 10𝑣 − 15𝑣 + 15𝑣  
15𝐻 = −4𝑣 + 2𝑣 − 3𝑣 + 3𝑣  

𝐻 = 0 
THEN 4𝑣 = 2𝑣 − 3𝑣 + 3𝑣  AND: 

𝑣 = 1 IMPLIES 𝑣 = −1 , 𝑣 = −1 AND 𝑣 = 1. 
𝑣 = 0 IMPLIES 𝑣 = 0 , 𝑣 = 𝑘 AND 𝑣 = 𝑘. 

𝑣 = −1 IMPLIES 𝑣 = 1 , 𝑣 = 1 AND 𝑣 = −1. 
THEN 𝑣 = −𝑣  AND 2𝑣 = 𝑣 − 𝑣 , IMPOSSIBLE FOR A 3-PERIODIC NET. 

 
 
 

 
IMPOSSIBLE, THERE ARE NO COLLISIONS DE. 

COL. BC E.G: 75𝐻 = 25𝑣 + 15𝑣 + 20𝑣 − 5𝑣 − 20𝑣 + 25𝑣 + 30𝑣 − 30𝑣 + 5𝑣  
 𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟑 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎.  

75𝐻 = 25𝑣 − 20𝑣 + 15𝑣 + 30𝑣  
15𝐻 = 5𝑣 − 4𝑣 + 3𝑣 + 6𝑣  

𝐻 =? 
THEN: 

𝐻 = 1 IMPLIES 𝑣 = 1 , 𝑣 = −1 , 𝑣 = 0 AND 𝑣 = 1. 
𝐻 = −1 IMPLIES 𝑣 = −1 , 𝑣 = 1 , 𝑣 = 0 AND 𝑣 = −1. 
𝐻 = 0 IMPLIES 𝑣 = 𝑘 , 𝑣 = −𝑘 , 𝑣 = −𝑘 AND 𝑣 = −𝑘. 

THEN 𝑣 = −𝑣  AND 2𝑣 = 𝑣 + 𝑣 , IMPOSSIBLE FOR A 3-PERIODIC NET. 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BC. 
COL. AD E.G.: 75𝐻 = 25𝑣 − 15𝑣 + 5𝑣 − 20𝑣 − 5𝑣 + 25𝑣 − 30𝑣 + 30𝑣 + 20𝑣  
 𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟑 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

75𝐻 = 25𝑣 − 5𝑣 − 15𝑣 − 30𝑣  
15𝐻 = 5𝑣 − 𝑣 − 3𝑣 − 6𝑣  

𝐻 =? 
THEN: 

𝐻 = 1 IMPLIES 𝑣 = 1 , 𝑣 = −1 , 𝑣 = −1 AND 𝑣 = −1. 
𝐻 = −1 IMPLIES 𝑣 = −1 , 𝑣 = 1 , 𝑣 = 1 AND 𝑣 = 1. 
𝐻 = 0 IMPLIES 𝑣 = 𝑘 , 𝑣 = −𝑘 , 𝑣 = 0 AND 𝑣 = 𝑘. 

THEN 𝑣 = −𝑣  AND 2𝑣 = 𝑣 + 𝑣 , IMPOSSIBLE FOR A 3-PERIODIC NET. 
 

 
IMPOSSIBLE, THERE ARE NO COLLISIONS AD. 
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COL. AF E.G.: 75𝐻 = 20𝑣 + 15𝑣 + 10𝑣 + 5𝑣 + 20𝑣 + 5𝑣 + 15𝑣 + 40𝑣  
 𝑨𝟎 − 𝑭𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟑 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

75𝐻 = 5𝑣 + 20𝑣 + 15𝑣  
15𝐻 = 𝑣 + 4𝑣 + 3𝑣  

𝐻 = 0 
THEN −3𝑣 = 𝑣 + 4𝑣  AND: 

𝑣 = 1 IMPLIES 𝑣 = 1  AND 𝑣 = −1. 
𝑣 = −1 IMPLIES 𝑣 = −1  AND 𝑣 = 1. 

𝑣 = 0 IMPLIES 𝑣 = 0  AND 𝑣 = 0. 
THEN 𝑣 = 𝑣 = −𝑣 , IMPOSSIBLE FOR A 3-PERIODIC NET. 

 
 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AF. 
COL. BE E.G.: 75𝐻 = 5𝑣 − 15𝑣 + 40𝑣 + 20𝑣 + 5𝑣 + 20𝑣 − 15𝑣 + 10𝑣  
 𝑩𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟑 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

75𝐻 = 20𝑣 + 5𝑣 − 15𝑣  
15𝐻 = 4𝑣 + 𝑣 − 3𝑣  

𝐻 = 0 
THEN 3𝑣 = 4𝑣 + 𝑣  AND: 

𝑣 = 1 IMPLIES 𝑣 = 1  AND 𝑣 = −1. 
𝑣 = −1 IMPLIES 𝑣 = −1  AND 𝑣 = 1. 

𝑣 = 0 IMPLIES 𝑣 = 0  AND 𝑣 = 0. 
THEN 𝑣 = 𝑣 = −𝑣 , IMPOSSIBLE FOR A 3-PERIODIC NET. 

 
 
 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BE. 
COL. BF E.G.: 75𝐻 = 5𝑣 + 30𝑣 + 25𝑣 + 5𝑣 + 20𝑣 + 20𝑣 + 15𝑣 − 30𝑣 + 25𝑣  
 𝑩𝟎 − 𝑭𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟑 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

75𝐻 = 20𝑣 + 20𝑣 + 30𝑣 + 15𝑣  
15𝐻 = 4𝑣 + 4𝑣 + 6𝑣 + 3𝑣  

𝐻 = 0 
THEN −6𝑣 = 4𝑣 + 4𝑣 + 3𝑣  , THEN 𝑣 = 0 AND 𝑣 = 0, IMPOSSIBLE FOR A 3-PERIODIC NET. 

 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BF. 
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COL. DF E.G.: 75𝐻 = −5𝑣 + 30𝑣 + 5𝑣 + 25𝑣 + 25𝑣 − 20𝑣 + 30𝑣 − 15𝑣 + 20𝑣  
 𝑫𝟎 − 𝑭𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟑 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

75𝐻 = −20𝑣 + 25𝑣 + 30𝑣 + 30𝑣  
15𝐻 = −4𝑣 + 5𝑣 + 6𝑣 + 6𝑣  

𝐻 =? 
THEN: 

𝐻 = 1 IMPLIES 𝑣 = −1 , 𝑣 = 1 , 𝑣 = 1 AND 𝑣 = 0. 
𝐻 = 1 IMPLIES 𝑣 = −1 , 𝑣 = 1 , 𝑣 = 0 AND 𝑣 = 1. 

𝐻 = −1 IMPLIES 𝑣 = 1 , 𝑣 = −1 , 𝑣 = −1 AND 𝑣 = 0. 
𝐻 = −1 IMPLIES 𝑣 = 1 , 𝑣 = −1 , 𝑣 = 0 AND 𝑣 = −1. 

𝐻 = 0 IMPLIES 𝑣 = 0 , 𝑣 = 0 , 𝑣 = 𝑘 AND 𝑣 = −𝑘. 
THEN 𝑣 = −𝑣  AND 𝑣 = 𝑣 + 𝑣 , IMPOSSIBLE FOR A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS DF. 
COL. EF E.G.: 75𝐻 = 45𝑣 − 15𝑣 − 15𝑣 + 15𝑣 + 15𝑣 − 15𝑣 + 15𝑣  
 𝑬𝟎 − 𝑭𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟑 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

75𝐻 = 45𝑣 + 15𝑣 + 15𝑣  
5𝐻 = 3𝑣 + 𝑣 + 𝑣  

𝐻 =? 

 

 
EF : POSSIBLE 

5𝐻 = 3𝑣 + 𝑣 + 𝑣 / 𝐻 =? 
 
 

𝑎𝑣 − 𝑏𝑣 + 𝑐𝑣 + 𝑑𝑣 = 5𝐻 − 3𝑣 − 𝑣 − 𝑣  
 
 
 

𝑎𝑣 + (−𝑏 + 1)𝑣 + (𝑐 + 3)𝑣 + (𝑑 + 1)𝑣 = 5𝐻 

 
 
 

[0,1,2,-1]  

 
(nor-3,4-C2/m) 

(0,0,1), (1,-1,0), (0,1,0), (1,1,0) 
v4 = (0,0,1) 
v7  = (-1,1,0)  
v8  = (0,1,0) 
v9  = (1,1,0) 
H  = (0,1,0) 1neigh /8/ 
/6/8/-3/2/5/8/-9/-7/ 8-Circuit 
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CASE 96e. 

 

COL.AC E.G.: 75𝐻 = 40𝑣 + 5𝑣 − 5𝑣 − 20𝑣 + 10𝑣 + 15𝑣 + 15𝑣 + 20𝑣  
 𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟑 = 𝒗𝟒 = 𝒗𝟖 = 𝟎𝟎𝟎. 

75𝐻 = −5𝑣 + 5𝑣 − 20𝑣 + 15𝑣  
15𝐻 = −𝑣 + 𝑣 − 4𝑣 + 3𝑣  

𝐻 = 0 
THEN 3𝑣 = 𝑣 − 𝑣 + 4𝑣  AND: 

𝑣 = 1 IMPLIES 𝑣 = −1 , 𝑣 = 0 AND 𝑣 = 1. 
𝑣 = 1 IMPLIES 𝑣 = 0 , 𝑣 = 1 AND 𝑣 = 1. 

𝑣 = −1 IMPLIES 𝑣 = 1 , 𝑣 = 0 AND 𝑣 = −1. 
𝑣 = −1 IMPLIES 𝑣 = 0 , 𝑣 = −1 AND 𝑣 = −1. 

𝑣 = 0 IMPLIES 𝑣 = 𝑘 , 𝑣 = 𝑘 AND 𝑣 = 0. 
THEN 𝑣 = 𝑣  AND 𝑣 = 𝑣 − 𝑣 , IMPOSSIBLE FOR A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AC. 
COL.AB E.G.: 75𝐻 = 15𝑣 − 15𝑣 − 15𝑣 − 15𝑣 − 15𝑣 + 45𝑣 + 15𝑣  
 𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟑 = 𝒗𝟒 = 𝒗𝟖 = 𝟎𝟎𝟎. 

75𝐻 = −15𝑣 − 15𝑣    
5𝐻 = −𝑣 − 𝑣    

𝐻 = 0 

[1,0,-1,0]  

 
(nor-3,4-C2/m) 

(1,0,0), (0,1,0), (1,0,0), (0,0,1) 
v5 = (1,0,0) 
v6  = (0,1,0)  
v7  = (-1,0,0) 
v9  = (0,0,1) 
H=(0,0,0) 1neigh /2/ 
/-7/-4/-2/3/-8/-5/-2/1/ 
8-Circuit 
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COL. CD E.G: 75𝐻 = −15𝑣 − 15𝑣 − 15𝑣 + 15𝑣 + 15𝑣 − 45𝑣 + 15𝑣  
 𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟑 = 𝒗𝟒 = 𝒗𝟖 = 𝟎𝟎𝟎. 

75𝐻 = −45𝑣 + 15𝑣 − 15𝑣  
5𝐻 = −3𝑣 + 𝑣 − 𝑣  

𝐻 =?  

 

 
CD : POSSIBLE 

5𝐻 = −3𝑣 + 𝑣 − 𝑣 / 𝐻 =? 
 
 

𝑎𝑣 + 𝑏𝑣 − 𝑐𝑣 + 𝑑𝑣 = 5𝐻 + 3𝑣 − 𝑣 + 𝑣  
 
 
 

𝑎𝑣 + (𝑏 − 1)𝑣 + (−𝑐 − 3)𝑣 + (𝑑 + 1)𝑣 = 5𝐻 

 

[0,1,2,-1]  

 
(nor-3,4-C2/m) 

 

(0,0,1), (1,-1,0), (0,1,0), (1,1,0) 
v5 = (0,0,1) 
v6  = (1,-1,0)  
v7  = (0,-1,0) 
v9  = (1,1,0) 
H  = (0,1,0) 1neigh /-7/ 
/6/8/-9/-7/-4/-2/1/-7/  8-Circuit 

COL. CF E.G: 75𝐻 = −20𝑣 + 15𝑣 + 5𝑣 + 10𝑣 + 40𝑣 − 5𝑣 − 15𝑣 + 20𝑣  
 𝑪𝟎 − 𝑭𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟑 = 𝒗𝟒 = 𝒗𝟖 = 𝟎𝟎𝟎. 

75𝐻 = 5𝑣 +10𝑣 + 40𝑣 − 15𝑣  
15𝐻 = 𝑣 +2𝑣 + 8𝑣 − 3𝑣  

𝐻 = 0 
THEN 𝑣 = 0 AND 𝑣 +2𝑣 = 3𝑣 , IMPOSSIBLE FOR A 3-PERIODIC NET. 

 
 
 
 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS CF. 
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COL. AE E.G: 75𝐻 = 20𝑣 − 30𝑣 + 25𝑣 + 20𝑣 + 5𝑣 + 5𝑣 − 15𝑣 + 30𝑣 + 25𝑣  
 𝑨𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟑 = 𝒗𝟒 = 𝒗𝟖 = 𝟎𝟎𝟎. 

75𝐻 = 25𝑣 + 5𝑣 + 20𝑣 − 15𝑣  
15𝐻 = 5𝑣 + 𝑣 + 4𝑣 − 3𝑣  

𝐻 = 0 
THEN 5𝑣 = 3𝑣 − 𝑣 − 4𝑣  AND: 

𝑣 = 1 IMPLIES 𝑣 = 0 , 𝑣 = −1 AND 𝑣 = −1. 
𝑣 = −1 IMPLIES 𝑣 = 0 , 𝑣 = 1 AND 𝑣 = 1. 
𝑣 = 0 IMPLIES 𝑣 = 𝑘 , 𝑣 = −𝑘 AND 𝑣 = 𝑘. 

THEN 2𝑣 + 𝑣 = −𝑣  AND 𝑣 = 𝑣 + 𝑣 , IMPOSSIBLE FOR A 3-PERIODIC NET. 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AE. 

COL. CE E.G: 75𝐻 = −20𝑣 − 30𝑣 + 20𝑣 + 25𝑣 + 25𝑣 − 5𝑣 − 30𝑣 + 15𝑣 + 5𝑣  
 𝑪𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟑 = 𝒗𝟒 = 𝒗𝟖 = 𝟎𝟎𝟎. 

75𝐻 = 20𝑣 + 25𝑣 + 25𝑣 − 30𝑣   
15𝐻 = 4𝑣 + 5𝑣 + 5𝑣 − 6𝑣  

𝐻 =? 
 

𝑎𝑣 + 𝑏𝑣 − 𝑐𝑣 + 𝑑𝑣 = 15𝐻 − 4𝑣 − 5𝑣 − 5𝑣 + 6𝑣  
 

(𝑎+4)𝑣 + (𝑏 + 5)𝑣 + (−𝑐 − 6)𝑣 + (𝑑 + 5)𝑣 = 15𝐻 
 

THE COEFFICIENTS 𝑎 = −4, 𝑏 = −5, 𝑐 = −6 AND 𝑑 = −5 MODULO 15 CANNOT GENERATE AN 
ADMISSIBLE (𝑎, 𝑏, 𝑐, 𝑑) SOLUTION. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS CE. 
COL. BD E.G: 75𝐻 = 10𝑣 + 20𝑣 − 20𝑣 − 5𝑣 + 40𝑣 − 15𝑣 − 15𝑣 + 5𝑣  
 𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟑 = 𝒗𝟒 = 𝒗𝟖 = 𝟎𝟎𝟎. 

75𝐻 = 20𝑣 − 5𝑣 − 15𝑣 − 20𝑣  
15𝐻 = 4𝑣 − 𝑣 − 3𝑣 − 4𝑣   

𝐻 = 0 
THEN 3𝑣 = 4𝑣 − 𝑣 − 4𝑣  AND: 

𝑣 = 1 IMPLIES 𝑣 = 1 , 𝑣 = 1 AND 𝑣 = 0. 
𝑣 = 1 IMPLIES 𝑣 = 0 , 𝑣 = 1 AND 𝑣 = −1. 

𝑣 = −1 IMPLIES 𝑣 = −1 , 𝑣 = −1 AND 𝑣 = 0. 
𝑣 = −1 IMPLIES 𝑣 = 0 , 𝑣 = −1 AND 𝑣 = 1. 

𝑣 = 0 IMPLIES 𝑣 = 𝑘 , 𝑣 = 0 AND 𝑣 = 𝑘. 
THEN 𝑣 = 𝑣  AND 𝑣 = 𝑣 + 𝑣 , IMPOSSIBLE FOR A 3-PERIODIC NET. 

 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BD. 
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COL.DE E.G: 75𝐻 = −5𝑣 − 15𝑣 + 20𝑣 + 40𝑣 + 10𝑣 − 20𝑣 + 15𝑣 + 5𝑣  
 𝑫𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟑 = 𝒗𝟒 = 𝒗𝟖 = 𝟎𝟎𝟎. 

75𝐻 = 20𝑣 + 10𝑣 + 40𝑣 + 15𝑣  
15𝐻 = 4𝑣 + 2𝑣 + 8𝑣 + 3𝑣  

𝐻 =? 
 

𝑎𝑣 + 𝑏𝑣 − 𝑐𝑣 + 𝑑𝑣 = 15𝐻 − 4𝑣 − 2𝑣 − 8𝑣 − 3𝑣  
 

(𝑎+4)𝑣 + (𝑏 + 8)𝑣 + (−𝑐 + 3)𝑣 + (𝑑 + 2)𝑣 = 15𝐻 
 

THE COEFFICIENTS 𝑎 = −4, 𝑏 = −8, 𝑐 = 3 AND 𝑑 = −2 MODULO 15 CANNOT GENERATE AN 
ADMISSIBLE (𝑎, 𝑏, 𝑐, 𝑑) SOLUTION. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS DE. 

COL. BC E.G: 75𝐻 = 25𝑣 + 15𝑣 + 20𝑣 − 5𝑣 − 20𝑣 + 25𝑣 + 30𝑣 − 30𝑣 + 5𝑣  
 𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟑 = 𝒗𝟒 = 𝒗𝟖 = 𝟎𝟎𝟎. 

75𝐻 = 20𝑣 − 20𝑣 − 5𝑣 + 30𝑣  
15𝐻 = 4𝑣 − 4𝑣 − 𝑣 + 6𝑣  

𝐻 =? 
THEN: 

𝐻 = 1 IMPLIES 𝑣 = 1 , 𝑣 = −1 , 𝑣 = −1 AND 𝑣 = 1. 
𝐻 = −1 IMPLIES 𝑣 = −1 , 𝑣 = 1 , 𝑣 = 1 AND 𝑣 = −1. 

𝐻 = 0 IMPLIES 𝑣 = 𝑘 , 𝑣 = 𝑘 , 𝑣 = 0 AND 𝑣 = 0. 
THEN 𝑣 = −𝑣  AND −2𝑣 = 𝑣 − 𝑣 , IMPOSSIBLE FOR A 3-PERIODIC NET. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS BC. 
COL. AD E.G.: 75𝐻 = 25𝑣 − 15𝑣 + 5𝑣 − 20𝑣 − 5𝑣 + 25𝑣 − 30𝑣 + 30𝑣 + 20𝑣  
 𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟑 = 𝒗𝟒 = 𝒗𝟖 = 𝟎𝟎𝟎. 

75𝐻 = 5𝑣 − 5𝑣 − 20𝑣 − 30𝑣  
15𝐻 = 𝑣 − 𝑣 − 4𝑣 − 6𝑣  

𝐻 = 0 
THEN 6𝑣 = 𝑣 − 𝑣 − 4𝑣  AND: 

𝑣 = 1 IMPLIES 𝑣 = 1 , 𝑣 = −1 AND 𝑣 = −1. 
𝑣 = −1 IMPLIES 𝑣 = −1 , 𝑣 = 1 AND 𝑣 = 1. 

𝑣 = 0 IMPLIES 𝑣 = 𝑘 , 𝑣 = 𝑘 AND 𝑣 = 0. 
THEN 𝑣 = −𝑣  AND 2𝑣 = 𝑣 − 𝑣 , IMPOSSIBLE FOR A 3-PERIODIC NET. 

 

 
IMPOSSIBLE, THERE ARE NO COLLISIONS AD. 
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COL. AF E.G.: 75𝐻 = 20𝑣 + 15𝑣 + 10𝑣 + 5𝑣 + 20𝑣 + 5𝑣 + 15𝑣 + 40𝑣  
 𝑨𝟎 − 𝑭𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟑 = 𝒗𝟒 = 𝒗𝟖 = 𝟎𝟎𝟎. 

75𝐻 = 10𝑣 + 20𝑣 + 5𝑣  
15𝐻 = 2𝑣 + 4𝑣 + 𝑣  

𝐻 = 0 
THEN 𝑣 = 0 AND 𝑣 = 0, IMPOSSIBLE FOR A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AF. 
COL. BE E.G.: 75𝐻 = 5𝑣 − 15𝑣 + 40𝑣 + 20𝑣 + 5𝑣 + 20𝑣 − 15𝑣 + 10𝑣  
 𝑩𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟑 = 𝒗𝟒 = 𝒗𝟖 = 𝟎𝟎𝟎. 

75𝐻 = 40𝑣 + 5𝑣 + 20𝑣  
15𝐻 = 8𝑣 + 𝑣 + 4𝑣  

𝐻 = 0 
THEN 𝑣 = 0 AND 𝑣 = 0, IMPOSSIBLE FOR A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS BE. 
COL. BF E.G.: 75𝐻 = 5𝑣 + 30𝑣 + 25𝑣 + 5𝑣 + 20𝑣 + 20𝑣 + 15𝑣 − 30𝑣 + 25𝑣  
 𝑩𝟎 − 𝑭𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟑 = 𝒗𝟒 = 𝒗𝟖 = 𝟎𝟎𝟎. 

75𝐻 = 25𝑣 + 20𝑣 + 5𝑣 + 15𝑣   
15𝐻 = 5𝑣 + 4𝑣 + 𝑣 + 3𝑣  

𝐻 = 0 
THEN −3𝑣 = 5𝑣 + 4𝑣 + 𝑣  AND: 

𝑣 = 1 IMPLIES 𝑣 = 0 , 𝑣 = −1 AND 𝑣 = 1. 
𝑣 = −1 IMPLIES 𝑣 = 0 , 𝑣 = 1 AND 𝑣 = −1. 
𝑣 = 0 IMPLIES 𝑣 = 𝑘 , 𝑣 = −𝑘 AND 𝑣 = −𝑘. 

THAT IMPLIES𝑣 + 𝑣 = −𝑣  AND −2𝑣 −𝑣 = 𝑣 , IMPOSSIBLE FOR A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS BF. 
COL. DF E.G.: 75𝐻 = −5𝑣 + 30𝑣 + 5𝑣 + 25𝑣 + 25𝑣 − 20𝑣 + 30𝑣 − 15𝑣 + 20𝑣  
 𝑫𝟎 − 𝑭𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟑 = 𝒗𝟒 = 𝒗𝟖 = 𝟎𝟎𝟎. 

75𝐻 = 5𝑣 + 25𝑣 + 25𝑣 + 30𝑣  
15𝐻 = 𝑣 + 5𝑣 + 5𝑣 + 6𝑣  

𝐻 =? 
 

𝑎𝑣 + 𝑏𝑣 − 𝑐𝑣 + 𝑑𝑣 = 15𝐻 − 𝑣 − 5𝑣 − 5𝑣 − 6𝑣  
 

(𝑎+1)𝑣 + (𝑏 + 5)𝑣 + (−𝑐 + 6)𝑣 + (𝑑 + 5)𝑣 = 15𝐻 
 

THE COEFFICIENTS 𝑎 = −1, 𝑏 = −5, 𝑐 = 6 AND 𝑑 = −5 MODULO 15 CANNOT GENERATE AN 
ADMISSIBLE (𝑎, 𝑏, 𝑐, 𝑑) SOLUTION. 

 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS DF. 
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COL. EF E.G.: 75𝐻 = 45𝑣 − 15𝑣 − 15𝑣 + 15𝑣 + 15𝑣 − 15𝑣 + 15𝑣  
 𝑬𝟎 − 𝑭𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟑 = 𝒗𝟒 = 𝒗𝟖 = 𝟎𝟎𝟎. 

75𝐻 = −15𝑣 + 15𝑣 + 15𝑣 − 15𝑣  
5𝐻 = −𝑣 + 𝑣 + 𝑣 − 𝑣  

𝐻 = 0 

[1,1,1,-1]  

 
(nor-3,4-C2/m) 

(1,0,0), (0,1,0), (0,0,-1), (1,1,-1) 
v5 = (1,0,0) 
v6  = (0,1,0)  
v7  = (0,0,1) 
v9  = (1,1,-1) 
H=(0,0,0) 1neigh /8/ 
/7/9/-8/-5/-2/3/-8/-6/ 
8-Circuit ÃO B-CC 

CASE 96f. 

 

COL.AC E.G.: 75𝐻 = 40𝑣 + 5𝑣 − 5𝑣 − 20𝑣 + 10𝑣 + 15𝑣 + 15𝑣 + 20𝑣  
 𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝒗𝟗 = 𝟎𝟎𝟎. 

75𝐻 = −5𝑣 + 40𝑣 + 10𝑣 + 20𝑣  
15𝐻 = −𝑣 + 8𝑣 + 2𝑣 + 4𝑣  

𝐻 =? 
THEN: 

𝐻 = 1 IMPLIES 𝑣 = −1 , 𝑣 = 1 , 𝑣 = 1 AND 𝑣 = 1. 
𝐻 = −1 IMPLIES 𝑣 = 1 , 𝑣 = −1 , 𝑣 = −1 AND 𝑣 = −1. 

𝐻 = 0 IMPLIES 𝑣 = 0 , 𝑣 = 0 , 𝑣 = 0 AND 𝑣 = 0. 
THEN  𝑣 = 𝑣 = 𝑣 = 𝑣 = 0, IMPOSSIBLE FOR A 3-PERIODIC NET. 
IMPOSSIBLE, THERE ARE NO COLLISIONS AC. 
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COL.AB E.G.: 75𝐻 = 15𝑣 − 15𝑣 − 15𝑣 − 15𝑣 − 15𝑣 + 45𝑣 + 15𝑣  
 𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝒗𝟗 = 𝟎𝟎𝟎. 

75𝐻 = 15𝑣 + 15𝑣 − 15𝑣    
5𝐻 = 𝑣 + 𝑣 − 𝑣    

𝐻 = 0 

[-1,1,1,0]  

 
(nor-3,4-C2/m) 

(1,0,0), (0,-1,0), (1,1,0), (0,0,-1) 
v1 = (1,0,0) 
v3  = (0,1,0)  
v4  = (1,1,0) 
v6  = (0,0,1) 
H=(0,0,0) 1neigh /2/ 
/-7/-4/-2/3/-8/-5/-2/1/ 
8-Circuit B-C C 

COL. CD E.G: 75𝐻 = −15𝑣 − 15𝑣 − 15𝑣 + 15𝑣 + 15𝑣 − 45𝑣 + 15𝑣  
 𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝒗𝟗 = 𝟎𝟎𝟎. 

75𝐻 = −15𝑣 + 15𝑣 − 15𝑣  
5𝐻 = −𝑣 + 𝑣 − 𝑣  

𝐻 = 0 

[1,0,-1,-1]  

 
(nor-3,4-C2/m) 

(1,0,0), (0,0,-1), (1,1,0), (0,-1,0) 
v1 = (1,0,0) 
v3  = (0,0,1)  
v4  = (1,1,0) 
v6  = (0,1,0) 
H=(0,0,0) 1neigh /-7/ 
/-1/2/4/7/9/-8/-6/7/ 
8-Circuit B-CC 

COL. CF E.G: 75𝐻 = −20𝑣 + 15𝑣 + 5𝑣 + 10𝑣 + 40𝑣 − 5𝑣 − 15𝑣 + 20𝑣  
 𝑪𝟎 − 𝑭𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝒗𝟗 = 𝟎𝟎𝟎. 

75𝐻 = −20𝑣 +10𝑣 + 20𝑣 − 5𝑣  
15𝐻 = −4𝑣 +2𝑣 + 4𝑣 − 𝑣  

𝐻 = 0 
4(𝑣 − 𝑣 ) = 2𝑣 − 𝑣  

THEN 𝑣 =  𝑣 = 0 AND 𝑣 = 𝑣 , IMPOSSIBLE FOR A 3-PERIODIC NET. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS CF. 
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COL. AE E.G: 75𝐻 = 20𝑣 − 30𝑣 + 25𝑣 + 20𝑣 + 5𝑣 + 5𝑣 − 15𝑣 + 30𝑣 + 25𝑣  
 𝑨𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝒗𝟗 = 𝟎𝟎𝟎. 

75𝐻 = 20𝑣 + 25𝑣 + 20𝑣 + 5𝑣  
15𝐻 = 4𝑣 + 5𝑣 + 4𝑣 + 𝑣  

𝐻 = 0 
THEN 5𝑣 = −4𝑣 − 4𝑣 − 𝑣  AND: 

𝑣 = 1 IMPLIES 𝑣 = −1 , 𝑣 = 0 AND 𝑣 = −1. 
𝑣 = 1 IMPLIES 𝑣 = 0 , 𝑣 = −1 AND 𝑣 = −1. 
𝑣 = −1 IMPLIES 𝑣 = 1 , 𝑣 = 0 AND 𝑣 = 1. 
𝑣 = −1 IMPLIES 𝑣 = 0 , 𝑣 = 1 AND 𝑣 = 1. 
𝑣 = 0 IMPLIES 𝑣 = 𝑘 , 𝑣 = −𝑘 AND 𝑣 = 0. 

THEN 𝑣 = −𝑣  AND 𝑣 = 𝑣 + 𝑣 , IMPOSSIBLE FOR A 3-PERIODIC NET. 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AE. 

COL. CE E.G: 75𝐻 = −20𝑣 − 30𝑣 + 20𝑣 + 25𝑣 + 25𝑣 − 5𝑣 − 30𝑣 + 15𝑣 + 5𝑣  
 𝑪𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝒗𝟗 = 𝟎𝟎𝟎. 

75𝐻 = −20𝑣 + 5𝑣 + 25𝑣 − 5𝑣   
15𝐻 = −4𝑣 + 𝑣 + 5𝑣 − 𝑣  

𝐻 = 0 
THEN 5𝑣 = 4𝑣 − 𝑣 + 𝑣  AND: 

𝑣 = 1 IMPLIES 𝑣 = 1 , 𝑣 = −1 AND 𝑣 = 0. 
𝑣 = 1 IMPLIES 𝑣 = 1 , 𝑣 = 0 AND 𝑣 = 1. 

𝑣 = −1 IMPLIES 𝑣 = −1 , 𝑣 = 1 AND 𝑣 = 0. 
𝑣 = −1 IMPLIES 𝑣 = −1 , 𝑣 = 0 AND 𝑣 = −1. 

𝑣 = 0 IMPLIES 𝑣 = 0 , 𝑣 = 𝑘 AND 𝑣 = 𝑘. 
THEN 𝑣 = 𝑣  AND 𝑣 = 𝑣 + 𝑣 , IMPOSSIBLE FOR A 3-PERIODIC NET. 

 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS CE. 

COL. BD E.G: 75𝐻 = 10𝑣 + 20𝑣 − 20𝑣 − 5𝑣 + 40𝑣 − 15𝑣 − 15𝑣 + 5𝑣  
 𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝒗𝟗 = 𝟎𝟎𝟎. 

75𝐻 = 10𝑣 + 5𝑣 + 40𝑣 − 20𝑣  
15𝐻 = 2𝑣 + 𝑣 + 8𝑣 − 4𝑣  

𝐻 =? 
THEN: 

𝐻 = 1 IMPLIES 𝑣 = 1 , 𝑣 = 1, 𝑣 = 1 AND 𝑣 = −1. 
𝐻 = −1 IMPLIES 𝑣 = −1 , 𝑣 = −1, 𝑣 = −1 AND 𝑣 = 1. 

𝐻 = 0 IMPLIES 𝑣 = 0 , 𝑣 = 0, 𝑣 = 0 AND 𝑣 = 0. 
THEN 𝑣 = 𝑣 = 𝑣 = −𝑣 , IMPOSSIBLE FOR A 3-PERIODIC NET. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS BD. 
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COL.DE E.G: 75𝐻 = −5𝑣 − 15𝑣 + 20𝑣 + 40𝑣 + 10𝑣 − 20𝑣 + 15𝑣 + 5𝑣  
 𝑫𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝒗𝟗 = 𝟎𝟎𝟎. 

75𝐻 = −5𝑣 + 5𝑣 + 40𝑣 − 20𝑣   
15𝐻 = −𝑣 + 𝑣 + 8𝑣 − 4𝑣  

𝐻 = 0 
THEN 𝑣 = 0 AND 𝑣 = 0 , IMPOSSIBLE FOR A 3-PERIODIC NET. 
IMPOSSIBLE, THERE ARE NO COLLISIONS DE. 

COL. BC E.G: 75𝐻 = 25𝑣 + 15𝑣 + 20𝑣 − 5𝑣 − 20𝑣 + 25𝑣 + 30𝑣 − 30𝑣 + 5𝑣  
 𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝒗𝟗 = 𝟎𝟎𝟎. 

75𝐻 = 25𝑣 + 5𝑣 − 5𝑣 + 25𝑣   
15𝐻 = 5𝑣 + 𝑣 − 𝑣 + 5𝑣  

𝐻 = 0 
THEN 5(𝑣 + 𝑣 ) = (𝑣 − 𝑣 ) AND: 

THEN 𝑣 = −𝑣  AND 𝑣 = 𝑣 , IMPOSSIBLE FOR A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS BC. 
COL. AD E.G.: 75𝐻 = 25𝑣 − 15𝑣 + 5𝑣 − 20𝑣 − 5𝑣 + 25𝑣 − 30𝑣 + 30𝑣 + 20𝑣  
 𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝒗𝟗 = 𝟎𝟎𝟎. 

75𝐻 = 25𝑣 + 20𝑣 − 20𝑣 + 25𝑣  
15𝐻 = 5𝑣 + 4𝑣 − 4𝑣 + 5𝑣  

𝐻 = 0 
THEN 5(𝑣 + 𝑣 ) = 4(𝑣 − 𝑣 ) AND: 

THEN 𝑣 = −𝑣  AND 𝑣 = 𝑣 , IMPOSSIBLE FOR A 3-PERIODIC NET. 
IMPOSSIBLE, THERE ARE NO COLLISIONS AD. 

COL. AF E.G.: 75𝐻 = 20𝑣 + 15𝑣 + 10𝑣 + 5𝑣 + 20𝑣 + 5𝑣 + 15𝑣 + 40𝑣  
 𝑨𝟎 − 𝑭𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝒗𝟗 = 𝟎𝟎𝟎. 

75𝐻 = 20𝑣 + 40𝑣 + 5𝑣 + 5𝑣  
15𝐻 = 4𝑣 + 8𝑣 + 𝑣 + 𝑣  

𝐻 = 0 
THEN 𝑣 = 0 AND 𝑣 = 0, IMPOSSIBLE FOR A 3-PERIODIC NET. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS AF. 
COL. BE E.G.: 75𝐻 = 5𝑣 − 15𝑣 + 40𝑣 + 20𝑣 + 5𝑣 + 20𝑣 − 15𝑣 + 10𝑣  
 𝑩𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝒗𝟗 = 𝟎𝟎𝟎. 

75𝐻 = 5𝑣 + 10𝑣 + 20𝑣 + 20𝑣  
15𝐻 = 𝑣 + 2𝑣 + 4𝑣 + 4𝑣  

𝐻 = 0 
THEN 4(𝑣 + 𝑣 ) = −𝑣 − 2𝑣  

THEN 𝑣 = −𝑣  AND 𝑣 = −2𝑣 , IMPOSSIBLE FOR A 3-PERIODIC NET. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BE. 
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COL. BF E.G.: 75𝐻 = 5𝑣 + 30𝑣 + 25𝑣 + 5𝑣 + 20𝑣 + 20𝑣 + 15𝑣 − 30𝑣 + 25𝑣  
 𝑩𝟎 − 𝑭𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝒗𝟗 = 𝟎𝟎𝟎. 

75𝐻 = 5𝑣 + 25𝑣 + 5𝑣 + 20𝑣   
15𝐻 = 𝑣 + 5𝑣 + 𝑣 + 4𝑣  

𝐻 = 0 
THEN 5𝑣 = −4𝑣 − 𝑣 − 𝑣  AND: 

𝑣 = 1 IMPLIES 𝑣 = −1 , 𝑣 = 0 AND 𝑣 = −1. 
𝑣 = 1 IMPLIES 𝑣 = −1 , 𝑣 = −1 AND 𝑣 = 0. 
𝑣 = −1 IMPLIES 𝑣 = 1 , 𝑣 = 0 AND 𝑣 = 1. 
𝑣 = −1 IMPLIES 𝑣 = 1 , 𝑣 = 1 AND 𝑣 = 0. 
𝑣 = 0 IMPLIES 𝑣 = 0 , 𝑣 = 𝑘 AND 𝑣 = −𝑘. 

THAT IMPLIES𝑣 = −𝑣  AND 𝑣 +𝑣 = 𝑣 , IMPOSSIBLE FOR A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS BF. 
COL. DF E.G.: 75𝐻 = −5𝑣 + 30𝑣 + 5𝑣 + 25𝑣 + 25𝑣 − 20𝑣 + 30𝑣 − 15𝑣 + 20𝑣  
 𝑫𝟎 − 𝑭𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝒗𝟗 = 𝟎𝟎𝟎. 

75𝐻 = −5𝑣 + 20𝑣 + 25𝑣 − 20𝑣  
15𝐻 = −𝑣 + 4𝑣 + 5𝑣 − 4𝑣  

𝐻 = 0 
THEN 5𝑣 = 4𝑣 − 4𝑣 + 𝑣  AND: 

𝑣 = 1 IMPLIES 𝑣 = 1 , 𝑣 = 0 AND 𝑣 = 1. 
𝑣 = 1 IMPLIES 𝑣 = 0 , 𝑣 = −1 AND 𝑣 = 1. 

𝑣 = −1 IMPLIES 𝑣 = −1 , 𝑣 = 0 AND 𝑣 = −1. 
𝑣 = −1 IMPLIES 𝑣 = 0 , 𝑣 = 1 AND 𝑣 = −1. 

𝑣 = 0 IMPLIES 𝑣 = 𝑘 , 𝑣 = 𝑘 AND 𝑣 = 0. 
THAT IMPLIES𝑣 = 𝑣  AND 𝑣 +𝑣 = 𝑣 , IMPOSSIBLE FOR A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS DF. 
COL. EF E.G.: 75𝐻 = 45𝑣 − 15𝑣 − 15𝑣 + 15𝑣 + 15𝑣 − 15𝑣 + 15𝑣  
 𝑬𝟎 − 𝑭𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟕 = 𝒗𝟖 = 𝒗𝟗 = 𝟎𝟎𝟎. 

75𝐻 = 15𝑣 − 15𝑣  
5𝐻 = 𝑣 − 𝑣  

𝐻 = 0 

[0,1,0,-1]  

 
(nor-3,4-C2/m) 

(1,0,0), (0,-1,0), (0,0,1), (0,-1,0) 
v1 = (1,0,0) 
v3  = (0,1,0)  
v4  = (0,0,1) 
v6  = (0,1,0) 
H=(0,0,0) 1neigh /8/ 
/7/9/-8/-5/-2/3/-8/-6/ 
8-Circuit 
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CASE 96g.  

 

COL.AC E.G.: 75𝐻 = 40𝑣 + 5𝑣 − 5𝑣 − 20𝑣 + 10𝑣 + 15𝑣 + 15𝑣 + 20𝑣  
 𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟒 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

75𝐻 = 20𝑣 + 5𝑣 − 20𝑣 + 15𝑣  
15𝐻 = 4𝑣 + 𝑣 − 4𝑣 + 3𝑣  

𝐻 = 0 
THEN 3𝑣 = −4𝑣 − 𝑣 + 4𝑣  AND: 

𝑣 = 1 IMPLIES 𝑣 = −1 , 𝑣 = 1 AND 𝑣 = 0. 
𝑣 = 1 IMPLIES 𝑣 = 0 , 𝑣 = 1 AND 𝑣 = 1. 

𝑣 = −1 IMPLIES 𝑣 = 1 , 𝑣 = −1 AND 𝑣 = 0. 
𝑣 = −1 IMPLIES 𝑣 = 0 , 𝑣 = −1 AND 𝑣 = −1. 

𝑣 = 0 IMPLIES 𝑣 = 𝑘 , 𝑣 = 0 AND 𝑣 = 𝑘. 
THEN 𝑣 = 𝑣  AND 𝑣 = 𝑣 + 𝑣 , IMPOSSIBLE FOR A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AC. 
COL.AB E.G.: 75𝐻 = 15𝑣 − 15𝑣 − 15𝑣 − 15𝑣 − 15𝑣 + 45𝑣 + 15𝑣   
 𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟒 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

75𝐻 = 15𝑣 − 15𝑣 − 15𝑣    
5𝐻 = 𝑣 − 𝑣 − 𝑣    

𝐻 = 0 

[1,-1,-1,0]  

 
(nor-3,4-C2/m) 

(-1,-1,0), (-1,0,0), (0,-1,0), (0,0,1) 
v3 = (1,1,0) 
v5  = (1,0,0)  
v7  = (0,1,0) 
v9  = (0,0,1) 
H=(0,0,0) 1neigh /2/ 
/-7/-4/-2/3/-8/-5/-2/1/ 
8-Circuit EXISTECOLISÃO B-C C 
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COL. CD E.G: 75𝐻 = −15𝑣 − 15𝑣 − 15𝑣 + 15𝑣 + 15𝑣 − 45𝑣 + 15𝑣  
 𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟒 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

75𝐻 = −45𝑣 + 15𝑣  
5𝐻 = −3𝑣 + 𝑣  

𝐻 = 0 
THEN 𝑣 = 0 AND 𝑣 = 0, IMPOSSIBLE FOR A 3-PERIODIC NET. 

 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS CD. 

COL. CF E.G: 75𝐻 = −20𝑣 + 15𝑣 + 5𝑣 + 10𝑣 + 40𝑣 − 5𝑣 − 15𝑣 + 20𝑣  
 𝑪𝟎 − 𝑭𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟒 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

75𝐻 = 5𝑣 +20𝑣 + 40𝑣 − 15𝑣  
15𝐻 = 𝑣 +4𝑣 + 8𝑣 − 3𝑣  

𝐻 =? 
 
 

−𝑎𝑣 − 𝑏𝑣 − 𝑐𝑣 + 𝑑𝑣 = 15𝐻 − 𝑣 −4𝑣 − 8𝑣 + 3𝑣  
 

(−𝑎+4)𝑣 + (−𝑏 + 1)𝑣 + (−𝑐 − 3)𝑣 + (𝑑 + 8)𝑣 = 15𝐻 
 

THE COEFFICIENTS 𝑎 = 4, 𝑏 = 1, 𝑐 = −3 AND 𝑑 = −8 MODULO 15 CANNOT GENERATE AN 
ADMISSIBLE (𝑎, 𝑏, 𝑐, 𝑑) SOLUTION. 

 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS CF. 

COL. AE E.G: 75𝐻 = 20𝑣 − 30𝑣 + 25𝑣 + 20𝑣 + 5𝑣 + 5𝑣 − 15𝑣 + 30𝑣 + 25𝑣  
 𝑨𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟒 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

75𝐻 = 25𝑣 + 5𝑣 + 25𝑣 − 15𝑣  
15𝐻 = 5𝑣 + 𝑣 + 5𝑣 − 3𝑣  

𝐻 = 0 
THEN 5(𝑣 + 𝑣 ) = −𝑣 + 3𝑣   

THEN 𝑣 = −𝑣  AND 𝑣 = 3𝑣 , IMPOSSIBLE FOR A 3-PERIODIC NET. 
 
 
 
 
 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AE. 
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COL. CE E.G: 75𝐻 = −20𝑣 − 30𝑣 + 20𝑣 + 25𝑣 + 25𝑣 − 5𝑣 − 30𝑣 + 15𝑣 + 5𝑣  
 𝑪𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟒 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

75𝐻 = 20𝑣 + 25𝑣 − 30𝑣 + 5𝑣  
15𝐻 = 4𝑣 + 5𝑣 − 6𝑣 + 𝑣  

𝐻 =? 
 

−𝑎𝑣 − 𝑏𝑣 − 𝑐𝑣 + 𝑑𝑣 = 15𝐻 − 4𝑣 − 5𝑣 + 6𝑣 − 𝑣   
 
 

(−𝑎+1)𝑣 + (−𝑏 + 4)𝑣 + (−𝑐 − 6)𝑣 + (𝑑 + 5)𝑣 = 15𝐻 

 
THE COEFFICIENTS 𝑎 = 1, 𝑏 = 4, 𝑐 = −6 AND 𝑑 = −5 MODULO 15 CANNOT GENERATE AN 

ADMISSIBLE (𝑎, 𝑏, 𝑐, 𝑑) SOLUTION. 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS CE. 
COL. BD E.G: 75𝐻 = 10𝑣 + 20𝑣 − 20𝑣 − 5𝑣 + 40𝑣 − 15𝑣 − 15𝑣 + 5𝑣  
 𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟒 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

75𝐻 = 20𝑣 − 5𝑣 − 15𝑣 + 5𝑣  
15𝐻 = 4𝑣 − 𝑣 − 3𝑣 + 𝑣  

𝐻 = 0 
THEN 3𝑣 = 4𝑣 − 𝑣 + 𝑣  AND: 

𝑣 = 1 IMPLIES 𝑣 = 1 , 𝑣 = 1 AND 𝑣 = 0. 
𝑣 = 1 IMPLIES 𝑣 = 1 , 𝑣 = 0 AND 𝑣 = −1. 

𝑣 = −1 IMPLIES 𝑣 = −1 , 𝑣 = −1 AND 𝑣 = 0. 
𝑣 = −1 IMPLIES 𝑣 = −1 , 𝑣 = 0 AND 𝑣 = 1. 

𝑣 = 0 IMPLIES 𝑣 = 0 , 𝑣 = 𝑘 AND 𝑣 = 𝑘. 
THEN 𝑣 = 𝑣  AND 𝑣 = 𝑣 − 𝑣 , IMPOSSIBLE FOR A 3-PERIODIC NET. 

 
 
 
 
 
 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BD. 
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COL.DE E.G: 75𝐻 = −5𝑣 − 15𝑣 + 20𝑣 + 40𝑣 + 10𝑣 − 20𝑣 + 15𝑣 + 5𝑣  
 𝑫𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟒 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

75𝐻 = 20𝑣 + 10𝑣 + 5𝑣 + 15𝑣   
15𝐻 = 4𝑣 + 2𝑣 + 𝑣 + 3𝑣  

𝐻 = 0 
 

[1,4,3,-2]   

 
(96b_BD) 

(-1,-1,-1), (-1,0,1), (1,1,-1), (-1,1,0) 
v3 = (1,1,1) 
v5  = (1,0,-1)  
v7  = (-1,-1,1) 
v9  = (-1,1,0) 
H=(0,0,0) 1neigh /6/ 

/7/9/-8/-6/7/9/-8/-6/7/-1/3/-8/-6/-4/5/-6/ 
/-4/5/-6/-4/5/-6/-4/5/-6/ 
25-Circuit CC 

COL. BC E.G: 75𝐻 = 25𝑣 + 15𝑣 + 20𝑣 − 5𝑣 − 20𝑣 + 25𝑣 + 30𝑣 − 30𝑣 + 5𝑣  
 𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟒 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

75𝐻 = 20𝑣 − 20𝑣 + 5𝑣 + 30𝑣  
15𝐻 = 4𝑣 − 4𝑣 + 𝑣 + 6𝑣  

𝐻 =? 
THEN: 

𝐻 = 1 IMPLIES 𝑣 = 1 , 𝑣 = −1 , 𝑣 = 1 AND 𝑣 = 1. 
𝐻 = −1 IMPLIES 𝑣 = −1 , 𝑣 = 1 , 𝑣 = −1 AND 𝑣 = −1. 

𝐻 = 0 IMPLIES 𝑣 = 𝑘 , 𝑣 = 𝑘 , 𝑣 = 0 AND 𝑣 = 0. 
THEN 𝑣 = 𝑣  AND 2𝑣 = 𝑣 − 𝑣 , IMPOSSIBLE FOR A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS BC. 
COL. AD E.G.: 75𝐻 = 25𝑣 − 15𝑣 + 5𝑣 − 20𝑣 − 5𝑣 + 25𝑣 − 30𝑣 + 30𝑣 + 20𝑣  
 𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟒 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

75𝐻 = 5𝑣 − 5𝑣 + 20𝑣 − 30𝑣  
15𝐻 = 𝑣 − 𝑣 + 4𝑣 − 6𝑣  

𝐻 = 0 
THEN 6𝑣 = 𝑣 − 𝑣 + 4𝑣  AND: 

𝑣 = 1 IMPLIES 𝑣 = 1 , 𝑣 = −1 AND 𝑣 = 1. 
𝑣 = −1 IMPLIES 𝑣 = −1 , 𝑣 = 1 AND 𝑣 = −1. 

𝑣 = 0 IMPLIES 𝑣 = 𝑘 , 𝑣 = 𝑘 AND 𝑣 = 0. 
THEN 𝑣 = 𝑣  AND −2𝑣 = 𝑣 − 𝑣 , IMPOSSIBLE FOR A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AD. 
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COL. AF E.G.: 75𝐻 = 20𝑣 + 15𝑣 + 10𝑣 + 5𝑣 + 20𝑣 + 5𝑣 + 15𝑣 + 40𝑣  
 𝑨𝟎 − 𝑭𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟒 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

75𝐻 = 10𝑣 + 20𝑣 + 40𝑣  
15𝐻 = 2𝑣 + 4𝑣 + 8𝑣  

𝐻 = 0 
THEN 𝑣 = 0 AND 𝑣 = 0, IMPOSSIBLE FOR A 3-PERIODIC NET. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS AF. 
COL. BE E.G.: 75𝐻 = 5𝑣 − 15𝑣 + 40𝑣 + 20𝑣 + 5𝑣 + 20𝑣 − 15𝑣 + 10𝑣  
 𝑩𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟒 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

75𝐻 = 40𝑣 + 5𝑣 + 10𝑣  
15𝐻 = 8𝑣 + 𝑣 + 2𝑣  

𝐻 = 0 
THEN 𝑣 = 0 AND 𝑣 = 0, IMPOSSIBLE FOR A 3-PERIODIC NET. 

 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BE. 
COL. BF E.G.: 75𝐻 = 5𝑣 + 30𝑣 + 25𝑣 + 5𝑣 + 20𝑣 + 20𝑣 + 15𝑣 − 30𝑣 + 25𝑣  
 𝑩𝟎 − 𝑭𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟒 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

75𝐻 = 25𝑣 + 20𝑣 + 25𝑣 + 15𝑣   
15𝐻 = 5𝑣 + 4𝑣 + 5𝑣 + 3𝑣  

𝐻 = 0 
THEN 5(𝑣 + 𝑣 ) = −4𝑣 − 3𝑣  

THAT IMPLIES𝑣 = −𝑣  AND −4𝑣 = 3𝑣 , IMPOSSIBLE FOR A 3-PERIODIC NET. 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BF. 
COL. DF E.G.: 75𝐻 = −5𝑣 + 30𝑣 + 5𝑣 + 25𝑣 + 25𝑣 − 20𝑣 + 30𝑣 − 15𝑣 + 20𝑣  
 𝑫𝟎 − 𝑭𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟒 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

75𝐻 = 5𝑣 + 25𝑣 + 20𝑣 + 30𝑣  
15𝐻 = 𝑣 + 5𝑣 + 4𝑣 + 6𝑣  

𝐻 =? 
 

−𝑎𝑣 − 𝑏𝑣 − 𝑐𝑣 + 𝑑𝑣 = 15𝐻 − 𝑣 − 5𝑣 − 4𝑣 − 6𝑣   
 

(−𝑎+4)𝑣 + (−𝑏 + 1)𝑣 + (−𝑐 + 6)𝑣 + (𝑑 + 5)𝑣 = 15𝐻 
 

THE COEFFICIENTS 𝑎 = 4, 𝑏 = 1, 𝑐 = 6 AND 𝑑 = −5 MODULO 15 CANNOT GENERATE AN 
ADMISSIBLE (𝑎, 𝑏, 𝑐, 𝑑) SOLUTION. 

 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS DF. 
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COL. EF E.G.: 75𝐻 = 45𝑣 − 15𝑣 − 15𝑣 + 15𝑣 + 15𝑣 − 15𝑣 + 15𝑣  
 𝑬𝟎 − 𝑭𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟒 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

75𝐻 = −15𝑣 + 15𝑣 + 15𝑣 + 15𝑣  
5𝐻 = −𝑣 + 𝑣 + 𝑣 + 𝑣  

𝐻 = 0 

[1,-1,1,-1]  

 
(nor-3,4-C2/m) 

(-1,0,0), (-1,-1,-1), (0,-1,0), (0,0,1) 
v3 = (1,0,0) 
v5  = (1,1,1)  
v7  = (0,1,0) 
v9  = (0,0,1) 
H=(0,0,0) 1neigh /8/ 
/7/9/-8/-5/-2/3/-8/-6/ 
8-Circuit B-CC 

CASE 96h.  

 

COL.AC(BD) E.G.: 75𝐻 = 40𝑣 + 5𝑣 − 5𝑣 − 20𝑣 + 10𝑣 + 15𝑣 + 15𝑣 + 20𝑣  
 𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟒 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

75𝐻 = 15𝑣 + 5𝑣 − 20𝑣 + 15𝑣  
15𝐻 = 3𝑣 + 𝑣 − 4𝑣 + 3𝑣  

𝐻 = 0 
THEN 4𝑣 = 3𝑣 + 𝑣 + 3𝑣  AND: 

𝑣 = 1 IMPLIES 𝑣 = 1 , 𝑣 = 1 AND 𝑣 = 0. 
𝑣 = 1 IMPLIES 𝑣 = 0 , 𝑣 = 1 AND 𝑣 = 1. 

𝑣 = −1 IMPLIES 𝑣 = −1 , 𝑣 = −1 AND 𝑣 = 0. 
𝑣 = −1 IMPLIES 𝑣 = 0 , 𝑣 = −1 AND 𝑣 = −1. 

𝑣 = 0 IMPLIES 𝑣 = 𝑘 , 𝑣 = 0 AND 𝑣 = −𝑘. 
THEN 𝑣 = 𝑣  AND 𝑣 = 𝑣 − 𝑣 , IMPOSSIBLE FOR A 3-PERIODIC NET. 
IMPOSSIBLE, THERE ARE NO COLLISIONS AC (BD). 
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COL.AB(CD) E.G.: 75𝐻 = 15𝑣 − 15𝑣 − 15𝑣 − 15𝑣 − 15𝑣 + 45𝑣 + 15𝑣   
 𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟒 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

75𝐻 = 45𝑣 − 15𝑣 − 15𝑣   
5𝐻 = 3𝑣 − 𝑣 − 𝑣    

𝐻 =? 
 
 

 

 
AB : POSSIBLE 

5𝐻 = 3𝑣 − 𝑣 − 𝑣   /𝐻 =? 
 

 
𝑎𝑣 − 𝑏𝑣 − 𝑐𝑣 + 𝑑𝑣 = 5𝐻 − 3𝑣 + 𝑣 + 𝑣    

  
 
 
 

(𝑎+3)𝑣 + (−𝑏 − 1)𝑣 + (−𝑐 − 1)𝑣 + 𝑑𝑣 = 5𝐻 
 

[2,-1,-1,0]  

 
(nor-3,4-C2/m) 

(1,0,0), (1,1,0), (1,-1,0), (0,0,1) 
v2 = (1,0,0) 
v5  = (-1,-1,0)  
v7  = (-1,1,0) 
v9  = (0,0,1) 
H  = (1,0,0) 1neigh /2/ 
/2/4/7/-1/2/5/8/-3/ 8-Circuit 
 
 

C. AE(DF) E.G: 75𝐻 = 20𝑣 − 30𝑣 + 25𝑣 + 20𝑣 + 5𝑣 + 5𝑣 − 15𝑣 + 30𝑣 + 25𝑣  
 𝑨𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟒 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

75𝐻 = 25𝑣 + 5𝑣 + 30𝑣 − 15𝑣   
15𝐻 = 5𝑣 + 𝑣 + 6𝑣 − 3𝑣  

𝐻 =? 
THEN: 

𝐻 = 1 IMPLIES 𝑣 = 1 , 𝑣 = 1 , 𝑣 = 1 AND 𝑣 = −1. 
𝐻 = −1 IMPLIES 𝑣 = −1 , 𝑣 = −1 , 𝑣 = −1 AND 𝑣 = 1. 

𝐻 = 0 IMPLIES 𝑣 = 𝑘 , 𝑣 = 𝑘 , 𝑣 = −𝑘 AND 𝑣 = 0. 
THEN 𝑣 = 𝑣  AND −2𝑣 = 𝑣 + 𝑣 , IMPOSSIBLE FOR A 3-PERIODIC NET. 

 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AE (DF). 
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COL. BC E.G: 75𝐻 = 25𝑣 + 15𝑣 + 20𝑣 − 5𝑣 − 20𝑣 + 25𝑣 + 30𝑣 − 30𝑣 + 5𝑣  
 𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟒 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

75𝐻 = 20𝑣 − 20𝑣 − 30𝑣 + 30𝑣  
15𝐻 = 4𝑣 − 4𝑣 − 6𝑣 + 6𝑣  

𝐻 = 0 
4(𝑣 − 𝑣 ) = 6(𝑣 − 𝑣 ) 

THEN 𝑣 = 𝑣  AND 𝑣 = 𝑣 , IMPOSSIBLE FOR A 3-PERIODIC NET. 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BC. 
COL. AD E.G.: 75𝐻 = 25𝑣 − 15𝑣 + 5𝑣 − 20𝑣 − 5𝑣 + 25𝑣 − 30𝑣 + 30𝑣 + 20𝑣  
 𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟒 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

75𝐻 = 5𝑣 − 5𝑣 + 30𝑣 − 30𝑣   
15𝐻 = 𝑣 − 𝑣 + 6𝑣 − 6𝑣  

𝐻 = 0 
(𝑣 − 𝑣 ) = 6(𝑣 − 𝑣 ) 

THEN 𝑣 = 𝑣  AND 𝑣 = 𝑣 , IMPOSSIBLE FOR A 3-PERIODIC NET. 
IMPOSSIBLE, THERE ARE NO COLLISIONS AD. 

COL. AF(DE) E.G.: 75𝐻 = 20𝑣 + 15𝑣 + 10𝑣 + 5𝑣 + 20𝑣 + 5𝑣 + 15𝑣 + 40𝑣  
 𝑨𝟎 − 𝑭𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟒 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

75𝐻 = 10𝑣 + 20𝑣 + 15𝑣    
15𝐻 = 2𝑣 + 4𝑣 + 3𝑣  

𝐻 = 0 
THEN 𝑣 = 0 AND 𝑣 = 0, IMPOSSIBLE FOR A 3-PERIODIC NET. 

 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AF (DE). 
COL. BE(CF) E.G.: 75𝐻 = 5𝑣 − 15𝑣 + 40𝑣 + 20𝑣 + 5𝑣 + 20𝑣 − 15𝑣 + 10𝑣  
 𝑩𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟒 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

75𝐻 = 40𝑣 + 5𝑣 − 15𝑣  
15𝐻 = 8𝑣 + 𝑣 − 3𝑣  

𝐻 = 0 
THEN 𝑣 = 0 AND 𝑣 = 0, IMPOSSIBLE FOR A 3-PERIODIC NET. 

 
 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BE (CF). 
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C. BF(CE) E.G.: 75𝐻 = 5𝑣 + 30𝑣 + 25𝑣 + 5𝑣 + 20𝑣 + 20𝑣 + 15𝑣 − 30𝑣 + 25𝑣  
 𝑩𝟎 − 𝑭𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟒 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

75𝐻 = 25𝑣 + 20𝑣 − 30𝑣 + 15𝑣   
15𝐻 = 5𝑣 + 4𝑣 − 6𝑣 + 3𝑣  

𝐻 =? 
THEN: 

𝐻 = 1 IMPLIES 𝑣 = 1 , 𝑣 = 1 , 𝑣 = −1 AND 𝑣 = 0. 
𝐻 = −1 IMPLIES 𝑣 = −1 , 𝑣 = −1 , 𝑣 = 1 AND 𝑣 = 0. 

𝐻 = 0 IMPLIES 𝑣 = 𝑘 , 𝑣 = 𝑘 , 𝑣 = 𝑘 AND 𝑣 = −𝑘. 
THEN 𝑣 = 𝑣  AND −2𝑣 = 𝑣 + 𝑣 , IMPOSSIBLE FOR A 3-PERIODIC NET. 

 
 
 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BF (CE). 
COL. EF E.G.: 75𝐻 = 45𝑣 − 15𝑣 − 15𝑣 + 15𝑣 + 15𝑣 − 15𝑣 + 15𝑣  
 𝑬𝟎 − 𝑭𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟒 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

75𝐻 = −15𝑣 + 15𝑣 + 15𝑣 − 15𝑣  
5𝐻 = −𝑣 + 𝑣 + 𝑣 − 𝑣  

𝐻 = 0 
 

[1,-1,1,-1]  

 
(nor-3,4-C2/m) 

(1,0,0), (0,-1,0), (0,0,-1), (1,1,-1) 
v2  = (1,0,0) 
v5  = (0,1,0)  
v7  = (0,0,1) 
v9  = (1,1,-1) 
H=(0,0,0) 1neigh /8/ 
 
/7/9/-8/-5/-2/3/-8/-6/ 
8-Circuit 
 
 
 
 
 
TECOLISÃO B-CC 
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CASE 96i. 

 

COL. AC (BD) E.G.: 75𝐻 = 40𝑣 + 5𝑣 − 5𝑣 − 20𝑣 + 10𝑣 + 15𝑣 + 15𝑣 + 20𝑣  
 𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟑 = 𝒗𝟒 = 𝒗𝟖 = 𝟎𝟎𝟎. 

75𝐻 = −5𝑣 + 15𝑣 − 20𝑣 + 15𝑣  
15𝐻 = −𝑣 + 3𝑣 − 4𝑣 + 3𝑣  

𝐻 = 0 
THEN 3(𝑣 + 𝑣 ) = 𝑣 +4𝑣  AND: 

𝑣 + 𝑣 = 1 IMPLIES 𝑣 = −1  AND 𝑣 = 1. 
𝑣 + 𝑣 = −1 IMPLIES 𝑣 = 1  AND 𝑣 = −1. 

𝑣 + 𝑣 = 0 IMPLIES 𝑣 = 0  AND 𝑣 = 0. 
THEN  𝑣 = 𝑣 = 𝑣 + 𝑣 , IMPOSSIBLE FOR A 3-PERIODIC NET. 

 

 
IMPOSSIBLE, THERE ARE NO COLLISIONS AC (BD). 

COL.AB E.G.: 75𝐻 = 15𝑣 − 15𝑣 − 15𝑣 − 15𝑣 − 15𝑣 + 45𝑣 + 15𝑣  
 𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟑 = 𝒗𝟒 = 𝒗𝟖 = 𝟎𝟎𝟎. 

75𝐻 = 45𝑣 − 15𝑣    
5𝐻 = 3𝑣 − 𝑣    

𝐻 = 0 
THEN  𝑣 = 𝑣 = 0, IMPOSSIBLE FOR A 3-PERIODIC NET. 

 
 
 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AB. 
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COL. CD E.G: 75𝐻 = −15𝑣 − 15𝑣 − 15𝑣 + 15𝑣 + 15𝑣 − 45𝑣 + 15𝑣  
 𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟑 = 𝒗𝟒 = 𝒗𝟖 = 𝟎𝟎𝟎. 

75𝐻 = −45𝑣 + 15𝑣 − 15𝑣 + 15𝑣  
5𝐻 = −3𝑣 + 𝑣 − 𝑣 + 𝑣  

𝐻 =? 

 

 
CD : POSSIBLE 

5𝐻 = −3𝑣 + 𝑣 − 𝑣 + 𝑣 / 𝐻 =? 
 
 

𝑎𝑣 + 𝑏𝑣 − 𝑐𝑣 + 𝑑𝑣 = 5𝐻 + 3𝑣 − 𝑣 + 𝑣 − 𝑣  
 
 
 

(𝑎 + 1)𝑣 + (𝑏 − 1)𝑣 + (−𝑐 − 3)𝑣 + (𝑑 + 1)𝑣 = 5𝐻 

 

[-1,-4,2,-1]  

 
(96a_CD_-421-1 ) 

(1,1,1), (0,0,-1), (1,0,-1), (1,-1,1) 
v2 = (1,1,1) 
v6  = (0,0,-1)  
v7  = (-1,0,1) 
v9  = (1,-1,1) 
H  = (1,0,0) 4neigh /-7/-4/5/-6/ 
/-7/-4/5/-6/-4/-2/1/-7/-4/5/-6/-4/5/ 
/-6/-4/5/-6/-4/5/8/-9/    
21-Circuit 
 

[-1,1,-3,-1]   

 

(1,1,1), (1,0,-1), (0,0,-1), (0,-1,1) 
v2 = (1,1,1) 
v6  = (1,0,-1)  
v7  = (0,0,1) 
v9  = (0,-1,1) 
H  = (0,0,0) 5neigh /-1/3/-8/-5/4/ 
/-1/3/-8/-5/4/7/-1/3/-8/-5/4/7/-1/3/ 
/-8/-5/4/7/-1/3/-8/-5/4/6/-5/-2/3/-9/ 
28-Circuit  
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[-1,1,2,-1]  

 
(nor-3,4-C2/m) 

(1,1,1), (1,0,0), (0,1,0), (0,1,-1) 
v2 = (1,1,1) 
v6  = (1,0,0)  
v7  = (0,-1,0) 
v9  = (0,1,-1) 
H  = (0,1,0) 1neigh /-7/ 
/-7/-4/-2/1/-7/6/8/-9/ 8-Circuit 
 
 

[4,1,2,-1]  

 
(96a_CD_12-4-1 ) 

(0,0,1), (-1,1,-1), (1,0,-1), (1,1,1) 
v2 = (0,0,1) 
v6  = (-1,1,-1)  
v7  = (-1,0,1) 
v9  = (1,1,1) 
H  = (1,0,0) 7neigh /-7/-4/5/8/-3/2/4/ 
/-7/-4/5/8/-3/2/5/8/-3/2/5/8/-3/2/5/ 
/8/-3/2/5/8/-3/1/-7/6/8/-9/    
26-Circuit 
 
 
 
 
 
 
 

COL. CF (DE) E.G: 75𝐻 = −20𝑣 + 15𝑣 + 5𝑣 + 10𝑣 + 40𝑣 − 5𝑣 − 15𝑣 + 20𝑣  
 𝑪𝟎 − 𝑭𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟑 = 𝒗𝟒 = 𝒗𝟖 = 𝟎𝟎𝟎. 

75𝐻 = 10𝑣 + 40𝑣 − 15𝑣   
15𝐻 = 2𝑣 + 8𝑣 − 3𝑣  

𝐻 = 0 
THEN 𝑣 = 𝑣 = 𝑣 = 0, IMPOSSIBLE FOR A 3-PERIODIC NET. 

 
 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS CF (DE). 
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C.AE (BF) E.G: 75𝐻 = 20𝑣 − 30𝑣 + 25𝑣 + 20𝑣 + 5𝑣 + 5𝑣 − 15𝑣 + 30𝑣 + 25𝑣  
 𝑨𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟑 = 𝒗𝟒 = 𝒗𝟖 = 𝟎𝟎𝟎. 

75𝐻 = 30𝑣 + 5𝑣 + 20𝑣 − 15𝑣   
15𝐻 = 6𝑣 + 𝑣 + 4𝑣 − 3𝑣  

𝐻 = 0 
THEN 6𝑣 = 3𝑣 − 𝑣 − 4𝑣  AND: 

𝑣 = 1 IMPLIES 𝑣 = 1 , 𝑣 = 1 AND 𝑣 = −1. 
𝑣 = −1 IMPLIES 𝑣 = −1 , 𝑣 = −1 AND 𝑣 = 1. 

𝑣 = 0 IMPLIES 𝑣 = 𝑘 , 𝑣 = −𝑘 AND 𝑣 = 𝑘. 
THEN −𝑣 = 𝑣  AND 2𝑣 = 𝑣 + 𝑣 , IMPOSSIBLE FOR A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AE (BF). 

C.CE(DF) E.G: 75𝐻 = −20𝑣 − 30𝑣 + 20𝑣 + 25𝑣 + 25𝑣 − 5𝑣 − 30𝑣 + 15𝑣 + 5𝑣  
 𝑪𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟑 = 𝒗𝟒 = 𝒗𝟖 = 𝟎𝟎𝟎. 

75𝐻 = 15𝑣 + 25𝑣 + 25𝑣 − 30𝑣  
15𝐻 = 3𝑣 + 5𝑣 + 5𝑣 − 6𝑣  

𝐻 = 0 
THEN 3𝑣 = 6𝑣 − 5𝑣 − 5𝑣  AND: 

THEN 𝑣 = 0 AND 6𝑣 = 5𝑣 + 5𝑣 , IMPOSSIBLE FOR A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS CE (DF). 

C. BC(AD) E.G: 75𝐻 = 25𝑣 + 15𝑣 + 20𝑣 − 5𝑣 − 20𝑣 + 25𝑣 + 30𝑣 − 30𝑣 + 5𝑣  
 𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟑 = 𝒗𝟒 = 𝒗𝟖 = 𝟎𝟎𝟎. 

75𝐻 = −30𝑣 − 20𝑣 − 5𝑣 + 30𝑣  
15𝐻 = −6𝑣 − 4𝑣 − 𝑣 + 6𝑣  

𝐻 =? 
THEN: 

𝐻 = 1 IMPLIES 𝑣 = −1 , 𝑣 = −1 , 𝑣 = 1 AND 𝑣 = 1. 
𝐻 = −1 IMPLIES 𝑣 = 1 , 𝑣 = 1 , 𝑣 = −1 AND 𝑣 = −1. 

𝐻 = 0 IMPLIES 𝑣 = 𝑘 , 𝑣 = 0 , 𝑣 = 0 AND 𝑣 = 𝑘. 
THEN 𝑣 = −𝑣  AND −2𝑣 = 𝑣 − 𝑣 , IMPOSSIBLE FOR A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS BC (AD). 
COL. AF(BE) E.G.: 75𝐻 = 20𝑣 + 15𝑣 + 10𝑣 + 5𝑣 + 20𝑣 + 5𝑣 + 15𝑣 + 40𝑣  
 𝑨𝟎 − 𝑭𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟑 = 𝒗𝟒 = 𝒗𝟖 = 𝟎𝟎𝟎. 

75𝐻 = 15𝑣 + 20𝑣 + 5𝑣  
15𝐻 = 3𝑣 + 4𝑣 + 𝑣  

𝐻 = 0 
THEN 3𝑣 = −4𝑣 − 𝑣  AND: 

𝑣 = 1 IMPLIES  𝑣 = −1 AND 𝑣 = 1. 
𝑣 = −1 IMPLIES  𝑣 = 1 AND 𝑣 = −1. 

𝑣 = 0 IMPLIES  𝑣 = 0 AND 𝑣 = 0. 
THEN −𝑣 = 𝑣 = −𝑣 , IMPOSSIBLE FOR A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AF(BE). 



506 
 

COL. EF E.G.: 75𝐻 = 45𝑣 − 15𝑣 − 15𝑣 + 15𝑣 + 15𝑣 − 15𝑣 + 15𝑣  
 𝑬𝟎 − 𝑭𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟑 = 𝒗𝟒 = 𝒗𝟖 = 𝟎𝟎𝟎. 

75𝐻 = −15𝑣 + 15𝑣 + 15𝑣 − 15𝑣  
5𝐻 = −𝑣 + 𝑣 + 𝑣 − 𝑣  

𝐻 = 0 

[1,1,1,-1]  

 
(nor-3,4-C2/m) 

(1,0,0), (0,1,0), (0,0,-1), (1,1,-1) 
v2  = (1,0,0) 
v6  = (0,1,0)  
v7  = (0,0,1) 
v9  = (1,1,-1) 
H=(0,0,0) 1neigh /8/ 
/7/9/-8/-5/-2/3/-8/-6/ 
8-Circuit B-CC 
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CASE 97a. 

 
COL. AB E.G.: 56𝐻 = 8𝑣 + 31𝑣 + 17𝑣 + 3𝑣 + 4𝑣 − 8𝑣 + 4𝑣 − 14𝑣 − 11𝑣  
 𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟑 = 𝒗𝟒 = 𝒗𝟔 = 𝟎𝟎𝟎. 

56𝐻 = 3𝑣 + 17𝑣 − 8𝑣 + 4𝑣  
𝐻 = 0 

THEN 𝑣 = 0, AND THUS 𝑣 = 0 AND 𝑣 = 0, IMPOSSIBLE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AB. 

COL. BC E.G.: 56𝐻 = 8𝑣 − 11𝑣 + 3𝑣 + 17𝑣 + 4𝑣 − 8𝑣 + 4𝑣 + 14𝑣 + 31𝑣  
 𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟑 = 𝒗𝟒 = 𝒗𝟔 = 𝟎𝟎𝟎. 

56𝐻 = 17𝑣 − 8𝑣 + 4𝑣 +3𝑣  
𝐻 = 0 

THEN 𝑣 = 0, AND THUS 𝑣 = 0 AND 𝑣 = 0, IMPOSSIBLE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS BC. 
COL. AF  E.G.: 56𝐻 = 8𝑣 + 17𝑣 + 31𝑣 − 11𝑣 + 4𝑣 − 8𝑣 + 4𝑣 + 14𝑣 + 3𝑣  

 𝑨𝟎 − 𝑭𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟑 = 𝒗𝟒 = 𝒗𝟔 = 𝟎𝟎𝟎. 
56𝐻 = 31𝑣 − 11𝑣 − 8𝑣 + 4𝑣   

𝐻 = 0 
THEN 𝑣 = 0, AND THUS 𝑣 = 0 AND 𝑣 = 0, IMPOSSIBLE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AF. 
COL. CF  E.G.: 56𝐻 = −8𝑣 − 3𝑣 + 11𝑣 − 31𝑣 − 4𝑣 + 8𝑣 − 4𝑣 + 14𝑣 − 17𝑣  
 𝑪𝟎 − 𝑭𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟑 = 𝒗𝟒 = 𝒗𝟔 = 𝟎𝟎𝟎. 

56𝐻 = −31𝑣 + 8𝑣 + 11𝑣 − 4𝑣   
𝐻 = 0  

THEN 𝑣 = 0, AND THUS 𝑣 = 0 AND 𝑣 = 0, IMPOSSIBLE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS CF. 
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COL. BF E.G.: 56𝐻 = −14𝑣 + 14𝑣 − 14𝑣 + 28𝑣 + 14𝑣  
 𝑩𝟎 − 𝑭𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟑 = 𝒗𝟒 = 𝒗𝟔 = 𝟎𝟎𝟎. 

56𝐻 = 14𝑣 − 14𝑣  
4𝐻 = 𝑣 − 𝑣  

𝐻 = 0 

[-1,1,0,0]  

 
(3,3,4T31) 

(1,0,0), (1,0,0), (0,-1,0), (0,0,1) 
v4  = (1,0,0) 
v5  = (1,0,0)  
v7  = (0,1,0) 
v9  = (0,0,1) 
H=(0,0,0) 1neigh /3/ 

/4/-3/2/-5/-3/-1/ 
6-Circuit XISTECOLISÃO B-C CO 

COL. DE E.G.: 56𝐻 = 8𝑣 − 4𝑣 − 4𝑣 − 4𝑣 − 24𝑣 − 8𝑣 − 24𝑣 − 4𝑣  
 𝑫𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟑 = 𝒗𝟒 = 𝒗𝟔 = 𝟎𝟎𝟎. 

56𝐻 = −4𝑣 − 24𝑣 − 4𝑣 − 8𝑣  
14𝐻 = −𝑣 − 6𝑣 − 𝑣 − 2𝑣  

𝐻 = 0 
THEN 𝑣 = 0, AND THUS −𝑣 − 𝑣 = 2𝑣  , IMPOSSIBLE FOR A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS DE. 
COL. AE E.G.: 56𝐻 = 40𝑣 + 8𝑣 + 8𝑣 + 8𝑣 − 8𝑣 + 16𝑣 − 8𝑣 + 8𝑣  
 𝑨𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟑 = 𝒗𝟒 = 𝒗𝟔 = 𝟎𝟎𝟎. 

56𝐻 = 8𝑣 + 8𝑣 − 8𝑣 + 16𝑣   
7𝐻 = 𝑣 + 𝑣 − 𝑣 + 2𝑣  

𝐻 = 0 

[-1,-1,2,1]  

 
(NEW COLLISION) 

(1,1,1), (1,0,0), (1,0,1), (0,1,-1) 
v4  = (1,1,1) 
v5  = (1,0,0)  
v7  = (-1,0,-1) 
v9  = (0,1,-1) 
H=(0,0,0) 1neigh /6/ 
/4/5/7/-9/-6/1/2/7/-8/-6/ 
10-Circuit XISTECO 
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COL. CD E.G.: 56𝐻 = 16𝑣 − 8𝑣 − 8𝑣 − 8𝑣 + 8𝑣 + 40𝑣 + 8𝑣 − 8𝑣  
 𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟑 = 𝒗𝟒 = 𝒗𝟔 = 𝟎𝟎𝟎. 

56𝐻 = 8𝑣 −8𝑣 − 8𝑣 + 40𝑣  
7𝐻 = 𝑣 −𝑣 − 𝑣 + 5𝑣  

𝐻 =? 

 

 

 
CD : POSSIBLE 

7𝐻 = 𝑣 −𝑣 − 𝑣 + 5𝑣 / 𝐻 =? 
 
 

𝑎𝑣 + 𝑏𝑣 − 𝑐𝑣 + 𝑑𝑣 = 7𝐻 − 𝑣 +𝑣 + 𝑣 − 5𝑣  
 

(𝑎−1)𝑣 + (𝑏 − 1)𝑣 + (−𝑐 + 5)𝑣 + (𝑑 + 1)𝑣 = 7𝐻 
 
 
 

[1,1,-2,-1]  

 
(97a_AE) 

(NEW COLLISION) 

(1,1,1), (1,0,0), (1,1,0), (0,-1,1) 
v4  = (1,1,1) 
v5  = (1,0,0)  
v7  = (-1,-1,0) 
v9  = (0,-1,1) 
H  = (-1,-1,0) 1neigh /7/ 
4/5/7/-9/-6/1/2/7/-8/-6/ 
10-Circuit 

COL. AD E.G.: 56𝐻 = 32𝑣 + 12𝑣 + 12𝑣 + 12𝑣 + 16𝑣 + 24𝑣 + 16𝑣 + 12𝑣  
 𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟑 = 𝒗𝟒 = 𝒗𝟔 = 𝟎𝟎𝟎. 

56𝐻 = 12𝑣 + 24𝑣 + 16𝑣 + 12𝑣   
14𝐻 = 3𝑣 + 6𝑣 + 4𝑣 + 3𝑣  

𝐻 = 0 
THEN −3𝑣 −6𝑣 − 3𝑣 = 4𝑣 .  

THEN 𝑣 = 0 AND −3𝑣 −6𝑣 = 3𝑣  , IMPOSSIBLE FOR A 3-PERIODIC NET. 
 
 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AD. 
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COL. CE E.G.: 56𝐻 = 24𝑣 − 12𝑣 − 12𝑣 − 12𝑣 − 16𝑣 + 32𝑣 − 16𝑣 − 12𝑣  
 𝑪𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟑 = 𝒗𝟒 = 𝒗𝟔 = 𝟎𝟎𝟎. 

56𝐻 = −12𝑣 + 32𝑣 − 16𝑣 − 12𝑣  
14𝐻 = −3𝑣 + 8𝑣 − 4𝑣 − 3𝑣   

𝐻 =? 
𝐻 = 1 AND 𝑣 = −1, 𝑣 = 1, 𝑣 = 0, 𝑣 = −1 
𝐻 = −1 AND 𝑣 = 1, 𝑣 = −1, 𝑣 = 0, 𝑣 = 1 
𝐻 = 0 AND 𝑣 = 𝑘, 𝑣 = 0, 𝑣 = 0, 𝑣 = −𝑘 

THEN 𝑣 = 0, IMPOSSIBLE, NULL DOUBLE EDGE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS CE. 
COL. BE E.G.: 56𝐻 = 32𝑣 − 23𝑣 − 9𝑣 + 5𝑣 − 12𝑣 + 24𝑣 − 12𝑣 + 14𝑣 + 19𝑣  
 𝑩𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟑 = 𝒗𝟒 = 𝒗𝟔 = 𝟎𝟎𝟎. 

 56𝐻 = −9𝑣 + 5𝑣 −12𝑣 + 24𝑣   
𝐻 = 0 

THEN 𝑣 = 0 AND THUS 𝑣 = 0, IMPOSSIBLE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS BE. 
COL. BD  E.G.: 56𝐻 = 24𝑣 − 19𝑣 − 5𝑣 + 9𝑣 + 12𝑣 + 32𝑣 + 12𝑣 + 14𝑣 + 23𝑣  
 𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟑 = 𝒗𝟒 = 𝒗𝟔 = 𝟎𝟎𝟎. 

56𝐻 = 9𝑣 + 32𝑣 + 12𝑣 − 5𝑣  
𝐻 = 0 

THEN, 𝑣 = 0, 𝑣 = 0 AND 𝑣 = 0, IMPOSSIBLE FOR A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS BD. 
C. EF E.G.: 56𝐻 = −32𝑣 + 9𝑣 + 23𝑣 − 19𝑣 + 12𝑣 − 24𝑣 + 12𝑣 + 14𝑣 − 5𝑣  
 𝑬𝟎 − 𝑭𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟑 = 𝒗𝟒 = 𝒗𝟔 = 𝟎𝟎𝟎. 

56𝐻 = 23𝑣 − 19𝑣 − 24𝑣 + 12𝑣   
𝐻 = 0 

THEN 𝑣 = 0, 𝑣 = 0, 𝑣 = 0, IMPOSSIBLE FOR A 3-PERIODIC NET. 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS EF. 
C. DF E.G.: 56𝐻 = −24𝑣 + 5𝑣 + 19𝑣 − 23𝑣 − 12𝑣 − 32𝑣 − 12𝑣 + 14𝑣 − 9𝑣  
 𝑫𝟎 − 𝑭𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟑 = 𝒗𝟒 = 𝒗𝟔 = 𝟎𝟎𝟎. 

56𝐻 = 19𝑣 − 23𝑣 − 32𝑣 − 12𝑣  
𝐻 = 0 

19𝑣 − 23𝑣 − 12𝑣 = 32𝑣  THEN, 𝑣 = 0, 𝑣 = 0 AND 𝑣 = 0,  
IMPOSSIBLE FOR A 3-PERIODIC NET. 

 
IMPOSSIBLE, THERE ARE NO COLLISIONS DF. 
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COL. AC E.G.: 56𝐻 = 16𝑣 + 20𝑣 + 20𝑣 + 20𝑣 + 8𝑣 − 16𝑣 + 8𝑣 + 20𝑣  
 𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟑 = 𝒗𝟒 = 𝒗𝟔 = 𝟎𝟎𝟎. 

56𝐻 = 20𝑣 + 20𝑣 − 16𝑣 + 8𝑣  
14𝐻 = 5𝑣 + 5𝑣 − 4𝑣 + 2𝑣  

𝐻 =? 
𝐻 = 1 AND 𝑣 = 1, 𝑣 = 1, 𝑣 = −1, 𝑣 = 0. 

𝐻 = −1 AND 𝑣 = −1, 𝑣 = −1, 𝑣 = 1, 𝑣 = 0. 
𝐻 = 0 AND 𝑣 = 𝑘, 𝑣 = −𝑘, 𝑣 = 0, 𝑣 = 0. 

THEN 𝑣 = 0, IMPOSSIBLE, NULL DOUBLE EDGE. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AC. 

CASE 97b. 

 
C. AB(BC) E.G.: 56𝐻 = 8𝑣 + 31𝑣 + 17𝑣 + 3𝑣 + 4𝑣 − 8𝑣 + 4𝑣 − 14𝑣 − 11𝑣  
 𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟑 = 𝒗𝟔 = 𝒗𝟕 = 𝟎𝟎𝟎. 

56𝐻 = 3𝑣 + 17𝑣 + 4𝑣 + 4𝑣  
𝐻 = 0 

THEN 𝑣 = 0, AND THUS 𝑣 = 0, IMPOSSIBLE. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AB (BC). 

C. AF(CF)  E.G.: 56𝐻 = 8𝑣 + 17𝑣 + 31𝑣 − 11𝑣 + 4𝑣 − 8𝑣 + 4𝑣 + 14𝑣 + 3𝑣  

 𝑨𝟎 − 𝑭𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟑 = 𝒗𝟔 = 𝒗𝟕 = 𝟎𝟎𝟎. 
56𝐻 = 31𝑣 − 11𝑣 + 4𝑣 + 4𝑣   

𝐻 = 0 
THEN 𝑣 = 0, AND THUS 𝑣 = 0, IMPOSSIBLE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AF (CF). 
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COL. BF  E.G.: 56𝐻 = −14𝑣 + 14𝑣 − 14𝑣 + 28𝑣 + 14𝑣  
 𝑩𝟎 − 𝑭𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟑 = 𝒗𝟔 = 𝒗𝟕 = 𝟎𝟎𝟎. 

56𝐻 = 14𝑣 − 14𝑣  
4𝐻 = 𝑣 − 𝑣  

𝐻 = 0 

[-1,1,0,0]  

 
(3,3,4T31) 

(1,0,0), (1,0,0), (0,1,0), (0,0,1) 
v4  = (1,0,0) 
v5  = (1,0,0)  
v8  = (0,1,0) 
v9  = (0,0,1) 
H=(0,0,0) 1neigh /3/ 
/4/-3/2/-5/-3/-1/ 
6-Circuit XISTECOLISÃO B-C  

COL. DE E.G.: 56𝐻 = 8𝑣 − 4𝑣 − 4𝑣 − 4𝑣 − 24𝑣 − 8𝑣 − 24𝑣 − 4𝑣  
 𝑫𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟑 = 𝒗𝟔 = 𝒗𝟕 = 𝟎𝟎𝟎. 

56𝐻 = −4𝑣 − 24𝑣 − 4𝑣 − 24𝑣  
14𝐻 = −𝑣 − 6𝑣 − 𝑣 − 6𝑣  

𝐻 = 0 
THEN 𝑣 = −𝑣  AND 𝑣 = −𝑣 , IMPOSSIBLE FOR A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS DE. 
C. AE(CD) E.G.: 56𝐻 = 40𝑣 + 8𝑣 + 8𝑣 + 8𝑣 − 8𝑣 + 16𝑣 − 8𝑣 + 8𝑣  
 𝑨𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟑 = 𝒗𝟔 = 𝒗𝟕 = 𝟎𝟎𝟎. 

56𝐻 = 8𝑣 + 8𝑣 − 8𝑣 − 8𝑣   
7𝐻 = 𝑣 + 𝑣 − 𝑣 − 𝑣  

𝐻 = 0 

[-1,-1,1,1]  

 
(97a_AE) 

(NEW COLLISION) 

(1,0,0), (0,1,0), (0,0,1), (1,1,-1) 
v4  = (1,0,0) 
v5  = (0,1,0)  
v8  = (0,0,1) 
v9  = (1,1,-1) 
H=(0,0,0) 1neigh /6/ 
/4/5/7/-9/-6/1/2/7/-8/-6/ 
10-Circuit 

B-C CO 
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C. AD(CE)  E.G.: 56𝐻 = 32𝑣 + 12𝑣 + 12𝑣 + 12𝑣 + 16𝑣 + 24𝑣 + 16𝑣 + 12𝑣  
 𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟑 = 𝒗𝟔 = 𝒗𝟕 = 𝟎𝟎𝟎. 

56𝐻 = 12𝑣 + 16𝑣 + 16𝑣 + 12𝑣  
14𝐻 = 3𝑣 + 4𝑣 + 4𝑣 + 3𝑣  

𝐻 =? 
𝐻 = 1 AND 𝑣 = 1, 𝑣 = 1, 𝑣 = 1, 𝑣 = 1. 

𝐻 = −1 AND 𝑣 = −1, 𝑣 = −1, 𝑣 = −1, 𝑣 = −1. 
𝐻 = 0 AND 𝑣 = 𝑘, 𝑣 = 𝑝, 𝑣 = −𝑝, 𝑣 = −𝑘. 

THEN 𝑣 = −𝑣  AND 𝑣 = −𝑣 , IMPOSSIBLE FOR A 3-PERIODIC NET. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AD (CE). 

C. BE(BD) E.G.: 56𝐻 = 32𝑣 − 23𝑣 − 9𝑣 + 5𝑣 − 12𝑣 + 24𝑣 − 12𝑣 + 14𝑣 + 19𝑣  
 𝑩𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟑 = 𝒗𝟔 = 𝒗𝟕 = 𝟎𝟎𝟎. 

 56𝐻 = −9𝑣 + 5𝑣 −12𝑣 − 12𝑣   
𝐻 = 0 

THEN 𝑣 = 0 AND THUS 𝑣 = 0, IMPOSSIBLE. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BE (BD). 
C.EF(DF) E.G.: 56𝐻 = −32𝑣 + 9𝑣 + 23𝑣 − 19𝑣 + 12𝑣 − 24𝑣 + 12𝑣 + 14𝑣 − 5𝑣  
 𝑬𝟎 − 𝑭𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟑 = 𝒗𝟔 = 𝒗𝟕 = 𝟎𝟎𝟎. 

56𝐻 = 23𝑣 − 19𝑣 + 12𝑣 + 12𝑣  
𝐻 = 0 

THEN 𝑣 = 0, 𝑣 = 0,  IMPOSSIBLE FOR A 3-PERIODIC NET. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS EF (DF). 
COL. AC E.G.: 56𝐻 = 16𝑣 + 20𝑣 + 20𝑣 + 20𝑣 + 8𝑣 − 16𝑣 + 8𝑣 + 20𝑣  
 𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟑 = 𝒗𝟔 = 𝒗𝟕 = 𝟎𝟎𝟎. 

56𝐻 = 20𝑣 + 20𝑣 + 8𝑣 + 8𝑣  
14𝐻 = 5𝑣 + 5𝑣 + 2𝑣 + 2𝑣  

𝐻 =? 
𝐻 = 1 AND 𝑣 = 1, 𝑣 = 1, 𝑣 = 1, 𝑣 = 1. 

𝐻 = −1 AND 𝑣 = −1, 𝑣 = −1, 𝑣 = −1, 𝑣 = −1. 
𝐻 = 0 AND 𝑣 = 𝑘, 𝑣 = −𝑘, 𝑣 = 𝑝, 𝑣 = −𝑝. 

THEN 𝑣 = −𝑣  AND 𝑣 = −𝑣 , IMPOSSIBLE FOR A 3-PERIODIC NET. 
 
 
 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AC. 
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CASE 97c. 

 
COL. AB E.G.: 56𝐻 = 8𝑣 + 31𝑣 + 17𝑣 + 3𝑣 + 4𝑣 − 8𝑣 + 4𝑣 − 14𝑣 − 11𝑣  
 𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟒 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

56𝐻 = 3𝑣 − 14𝑣 − 8𝑣 + 4𝑣  
𝐻 = 0 

THEN 𝑣 = 0, AND THUS 𝑣 = 0 AND 𝑣 = 0, IMPOSSIBLE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AB. 

COL. BC  E.G.: 56𝐻 = 8𝑣 − 11𝑣 + 3𝑣 + 17𝑣 + 4𝑣 − 8𝑣 + 4𝑣 + 14𝑣 + 31𝑣  
 𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟒 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

56𝐻 = 17𝑣 − 8𝑣 + 4𝑣 +14𝑣  
𝐻 = 0 

THEN 𝑣 = 0, AND THUS 𝑣 = 0, IMPOSSIBLE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS BC. 
COL. AF E.G.: 56𝐻 = 8𝑣 + 17𝑣 + 31𝑣 − 11𝑣 + 4𝑣 − 8𝑣 + 4𝑣 + 14𝑣 + 3𝑣  

 𝑨𝟎 − 𝑭𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟒 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 
56𝐻 = 14𝑣 − 11𝑣 − 8𝑣 + 4𝑣   

𝐻 = 0 
THEN 𝑣 = 0, AND THUS 𝑣 = 0, IMPOSSIBLE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AF. 
COL. CF E.G.: 56𝐻 = −8𝑣 − 3𝑣 + 11𝑣 − 31𝑣 − 4𝑣 + 8𝑣 − 4𝑣 + 14𝑣 − 17𝑣  
 𝑪𝟎 − 𝑭𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟒 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

56𝐻 = −31𝑣 + 8𝑣 + 14𝑣 − 4𝑣   
𝐻 = 0  

THEN 𝑣 = 0, AND THUS 𝑣 = 0, IMPOSSIBLE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS CF. 
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COL. BF E.G.: 56𝐻 = −14𝑣 + 14𝑣 − 14𝑣 + 28𝑣 + 14𝑣  
 𝑩𝟎 − 𝑭𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟒 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

56𝐻 = 28𝑣 − 14𝑣  
4𝐻 = 2𝑣 − 𝑣  

𝐻 = 0 
THEN 𝑣 = 𝑣 = 0 , IMPOSSIBLE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS BF. 
COL. DE E.G.: 56𝐻 = 8𝑣 − 4𝑣 − 4𝑣 − 4𝑣 − 24𝑣 − 8𝑣 − 24𝑣 − 4𝑣  
 𝑫𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟒 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

56𝐻 = −24𝑣 − 4𝑣 − 8𝑣  
14𝐻 = −6𝑣 − 𝑣 − 2𝑣  

𝐻 = 0 
THEN 𝑣 = 0, AND THUS 𝑣 = 0 , IMPOSSIBLE FOR A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS DE. 
COL. AE E.G.: 56𝐻 = 40𝑣 + 8𝑣 + 8𝑣 + 8𝑣 − 8𝑣 + 16𝑣 − 8𝑣 + 8𝑣  
 𝑨𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟒 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

56𝐻 = 8𝑣 − 8𝑣 + 16𝑣   
7𝐻 = 𝑣 − 𝑣 + 2𝑣  

𝐻 = 0 

[0,-1,2,1]  

 
(97a_AE) 

(NEW COLLISION) 

(0,0,-1), (1,-1,0), (0,-1,0), (1,1,0) 
v3  = (0,0,1) 
v5  = (1,-1,0)  
v7  = (0,1,0) 
v9  = (1,1,0) 
H=(0,0,0) 1neigh /6/ 
/4/5/7/-9/-6/1/2/7/-8/-6/ 
10-Circuit -C 
 
 
 
 
 
 
 
 CO 
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COL. CD  E.G.: 56𝐻 = 16𝑣 − 8𝑣 − 8𝑣 − 8𝑣 + 8𝑣 + 40𝑣 + 8𝑣 − 8𝑣  
 𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟒 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

56𝐻 = 8𝑣 − 8𝑣 + 40𝑣  
7𝐻 = 𝑣 − 𝑣 + 5𝑣  

𝐻 =? 

 

 
CD : POSSIBLE 

7𝐻 = 𝑣 − 𝑣 + 5𝑣 / 𝐻 =? 
 
 

−𝑎𝑣 + 𝑏𝑣 − 𝑐𝑣 + 𝑑𝑣 = 7𝐻 − 𝑣 + 𝑣 − 5𝑣  
 

−𝑎𝑣 + (𝑏 − 1)𝑣 + (−𝑐 + 5)𝑣 + (𝑑 + 1)𝑣 = 7𝐻 

 

[0,1,-2,-1]  

   
(97a_AE) 

(NEW COLLISION) 

(0,0,1), (1,1,0), (0,1,0), (1,-1,0) 
v3  = (0,0,-1) 
v5  = (1,1,0)  
v7  = (0,-1,0) 
v9  = (1,-1,0) 
H  = (0,-1,0) 1neigh /7/ 
4/5/7/-9/-6/1/2/7/-8/-6/ 
10-Circuit 

COL. AD  E.G.: 56𝐻 = 32𝑣 + 12𝑣 + 12𝑣 + 12𝑣 + 16𝑣 + 24𝑣 + 16𝑣 + 12𝑣  
 𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟒 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

56𝐻 = 24𝑣 + 16𝑣 + 12𝑣  
14𝐻 = 6𝑣 + 4𝑣 + 3𝑣  

𝐻 = 0 
THEN −6𝑣 − 3𝑣 = 4𝑣 . THUS 𝑣 = 0, AND −6𝑣 = 3𝑣  , IMPOSSIBLE FOR A 3-PERIODIC NET.  

IMPOSSIBLE, THERE ARE NO COLLISIONS AD. 

COL. CE  E.G.: 56𝐻 = 24𝑣 − 12𝑣 − 12𝑣 − 12𝑣 − 16𝑣 + 32𝑣 − 16𝑣 − 12𝑣  
 𝑪𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟒 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

56𝐻 = −12𝑣 + 32𝑣 − 16𝑣  
14𝐻 = −3𝑣 + 8𝑣 − 4𝑣   

𝐻 = 0 
THEN −3𝑣 + 8𝑣 = 4𝑣  . THUS 𝑣 = 0, AND 8𝑣 = 3𝑣  , IMPOSSIBLE FOR A 3-PERIODIC NET. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS CE. 
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COL. BE E.G.: 56𝐻 = 32𝑣 − 23𝑣 − 9𝑣 + 5𝑣 − 12𝑣 + 24𝑣 − 12𝑣 + 14𝑣 + 19𝑣  
 𝑩𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟒 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

 56𝐻 = 14𝑣 + 5𝑣 −12𝑣 + 24𝑣   
𝐻 = 0 

THEN 𝑣 = 0 AND THUS 𝑣 = 0, IMPOSSIBLE. 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BE. 
COL. BD  E.G.: 56𝐻 = 24𝑣 − 19𝑣 − 5𝑣 + 9𝑣 + 12𝑣 + 32𝑣 + 12𝑣 + 14𝑣 + 23𝑣  
 𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟒 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

56𝐻 = 9𝑣 + 32𝑣 + 12𝑣 + 14𝑣  
𝐻 = 0 

THEN, 𝑣 = 0 AND 𝑣 = 0, IMPOSSIBLE FOR A 3-PERIODIC NET. 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BD. 
C. EF E.G.: 56𝐻 = −32𝑣 + 9𝑣 + 23𝑣 − 19𝑣 + 12𝑣 − 24𝑣 + 12𝑣 + 14𝑣 − 5𝑣  
 𝑬𝟎 − 𝑭𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟒 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

56𝐻 = 14𝑣 − 19𝑣 − 24𝑣 + 12𝑣  
𝐻 = 0 

THEN 𝑣 = 0, 𝑣 = 0, IMPOSSIBLE FOR A 3-PERIODIC NET. 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS EF. 
C. DF E.G.: 56𝐻 = −24𝑣 + 5𝑣 + 19𝑣 − 23𝑣 − 12𝑣 − 32𝑣 − 12𝑣 + 14𝑣 − 9𝑣  
 𝑫𝟎 − 𝑭𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟒 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

56𝐻 = 14𝑣 − 23𝑣 − 32𝑣 − 12𝑣  
𝐻 = 0 

14𝑣 − 23𝑣 − 12𝑣 = 32𝑣  AND THUS, 𝑣 = 0 AND 𝑣 = 0, IMPOSSIBLE FOR A 3-PERIODIC NET. 

 
IMPOSSIBLE, THERE ARE NO COLLISIONS DF. 

COL. AC E.G.: 56𝐻 = 16𝑣 + 20𝑣 + 20𝑣 + 20𝑣 + 8𝑣 − 16𝑣 + 8𝑣 + 20𝑣  
 𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟒 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

56𝐻 = 20𝑣 − 16𝑣 + 8𝑣  
14𝐻 = 5𝑣 − 4𝑣 + 2𝑣  

𝐻 = 0 
THEN, 𝑣 = 0 AND 𝑣 = 0, IMPOSSIBLE FOR A 3-PERIODIC NET. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS AC. 



518 
 

CASE 97d. 

 
COL. AB E.G.: 56𝐻 = 8𝑣 + 31𝑣 + 17𝑣 + 3𝑣 + 4𝑣 − 8𝑣 + 4𝑣 − 14𝑣 − 11𝑣  
 𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟒 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

56𝐻 = 3𝑣 + 31𝑣 − 8𝑣 + 4𝑣  
𝐻 = 0 

THEN 𝑣 = 0, AND THUS 𝑣 = 0, IMPOSSIBLE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AB. 

COL. BC E.G.: 56𝐻 = 8𝑣 − 11𝑣 + 3𝑣 + 17𝑣 + 4𝑣 − 8𝑣 + 4𝑣 + 14𝑣 + 31𝑣  
 𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟒 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

56𝐻 = 17𝑣 − 8𝑣 + 4𝑣 −11𝑣  
𝐻 = 0 

THEN 𝑣 = 0, AND THUS 𝑣 = 0, IMPOSSIBLE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS BC. 
COL. AF E.G.: 56𝐻 = 8𝑣 + 17𝑣 + 31𝑣 − 11𝑣 + 4𝑣 − 8𝑣 + 4𝑣 + 14𝑣 + 3𝑣  

 𝑨𝟎 − 𝑭𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟒 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 
56𝐻 = 17𝑣 − 11𝑣 − 8𝑣 + 4𝑣   

𝐻 = 0 
THEN 𝑣 = 0, AND THUS 𝑣 = 0, IMPOSSIBLE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AF. 
COL. CF E.G.: 56𝐻 = −8𝑣 − 3𝑣 + 11𝑣 − 31𝑣 − 4𝑣 + 8𝑣 − 4𝑣 + 14𝑣 − 17𝑣  
 𝑪𝟎 − 𝑭𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟒 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

56𝐻 = −31𝑣 + 8𝑣 − 3𝑣 − 4𝑣   
𝐻 = 0  

THEN 𝑣 = 0, AND THUS 𝑣 = 0, IMPOSSIBLE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS CF. 
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COL. BF  E.G.: 56𝐻 = −14𝑣 + 14𝑣 − 14𝑣 + 28𝑣 + 14𝑣  
 𝑩𝟎 − 𝑭𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟒 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

56𝐻 = −14𝑣 − 14𝑣  
4𝐻 = −𝑣 − 𝑣  

𝐻 = 0 

[-1,1,0,0]  

 
(3,3,4T31) 

(-1,0,0), (-1,0,0), (0,-1,0), (0,0,1) 
v1  = (1,0,0) 
v5  = (-1,0,0)  
v7  = (0,1,0) 
v9  = (0,0,1) 
H=(0,0,0) 1neigh /3/ 

/4/-3/2/-5/-3/-1/ 
6-Circuit EXISTECOLISÃO B-C CO 

COL. DE  E.G.: 56𝐻 = 8𝑣 − 4𝑣 − 4𝑣 − 4𝑣 − 24𝑣 − 8𝑣 − 24𝑣 − 4𝑣  
 𝑫𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟒 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

56𝐻 = −4𝑣 − 24𝑣 − 4𝑣 − 8𝑣  
14𝐻 = −𝑣 − 6𝑣 − 𝑣 − 2𝑣  

𝐻 = 0 
THEN 𝑣 = 0, AND THUS −𝑣 − 𝑣 = 2𝑣  , IMPOSSIBLE FOR A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS DE. 
COL. AE E.G.: 56𝐻 = 40𝑣 + 8𝑣 + 8𝑣 + 8𝑣 − 8𝑣 + 16𝑣 − 8𝑣 + 8𝑣  
 𝑨𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟒 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

56𝐻 = 8𝑣 + 8𝑣 − 8𝑣 + 16𝑣   
7𝐻 = 𝑣 + 𝑣 − 𝑣 + 2𝑣  

𝐻 = 0 

[1,-1,2,1]  

 
(97a_AE) 

(NEW COLLISION) 

(-1,-1,-1), (1,0,0), (1,0,1), (0,1,-1) 
v1  = (1,1,1) 
v5  = (1,0,0)  
v7  = (-1,0,-1) 
v9  = (0,1,-1) 
H=(0,0,0) 1neigh /6/ 
/4/5/7/-9/-6/1/2/7/-8/-6/ 
10-Circuit B-C 
 CO 
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COL. CD  E.G.: 56𝐻 = 16𝑣 − 8𝑣 − 8𝑣 − 8𝑣 + 8𝑣 + 40𝑣 + 8𝑣 − 8𝑣  
 𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟒 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

56𝐻 = 8𝑣 −8𝑣 − 8𝑣 + 40𝑣  
7𝐻 = 𝑣 −𝑣 − 𝑣 + 5𝑣  

𝐻 =? 

 

 
 

 
CD : POSSIBLE 

7𝐻 = 𝑣 −𝑣 − 𝑣 + 5𝑣 / 𝐻 =? 
 
 

−𝑎𝑣 + 𝑏𝑣 − 𝑐𝑣 + 𝑑𝑣 = 7𝐻 − 𝑣 +𝑣 + 𝑣 − 5𝑣  
 
 

(−𝑎 − 1)𝑣 + (𝑏 − 1)𝑣 + (−𝑐 + 5)𝑣 + (𝑑 + 1)𝑣 = 7𝐻 
 

 
 

[-1,1,-2,-1]  

 
(97a_AE) 

(NEW COLLISION) 

(1,1,1), (1,0,0), (0,0,-1), (0,-1,1) 
v1  = (-1,-1,-1) 
v5  = (1,0,0)  
v7  = (0,0,1) 
v9  = (0,-1,1) 
H  = (0,0,1) 1neigh /7/ 
/4/5/7/-9/-6/1/2/7/-8/-6/ 
10-Circuit 
 

COL. AD E.G.: 56𝐻 = 32𝑣 + 12𝑣 + 12𝑣 + 12𝑣 + 16𝑣 + 24𝑣 + 16𝑣 + 12𝑣  
 𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟒 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

56𝐻 = 12𝑣 + 24𝑣 + 16𝑣 + 12𝑣  
14𝐻 = 3𝑣 + 6𝑣 + 4𝑣 + 3𝑣  

𝐻 = 0 
−3𝑣 −6𝑣 − 3𝑣 = 4𝑣 , AND THUS 𝑣 = 0 AND −3𝑣 −6𝑣 = 3𝑣  ,IMPOSSIBLE  

FOR A 3-PERIODIC NET. 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AD. 
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COL. CE E.G.: 56𝐻 = 24𝑣 − 12𝑣 − 12𝑣 − 12𝑣 − 16𝑣 + 32𝑣 − 16𝑣 − 12𝑣  
 𝑪𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟒 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

56𝐻 = −12𝑣 + 32𝑣 − 16𝑣 − 12𝑣  
14𝐻 = −3𝑣 + 8𝑣 − 4𝑣 − 3𝑣   

𝐻 =? 
𝐻 = 1 AND 𝑣 = −1, 𝑣 = 1, 𝑣 = 0, 𝑣 = −1 
𝐻 = −1 AND 𝑣 = 1, 𝑣 = −1, 𝑣 = 0, 𝑣 = 1 
𝐻 = 0 AND 𝑣 = 𝑘, 𝑣 = 0, 𝑣 = 0, 𝑣 = −𝑘 

THEN 𝑣 = 0, IMPOSSIBLE, NULL DOUBLE EDGE. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS CE. 
COL. BE E.G.: 56𝐻 = 32𝑣 − 23𝑣 − 9𝑣 + 5𝑣 − 12𝑣 + 24𝑣 − 12𝑣 + 14𝑣 + 19𝑣  
 𝑩𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟒 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

 56𝐻 = −23𝑣 + 5𝑣 −12𝑣 + 24𝑣   
𝐻 = 0 

THEN 𝑣 = 0 AND THUS 𝑣 = 0, IMPOSSIBLE. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BE. 
COL. BD  E.G.: 56𝐻 = 24𝑣 − 19𝑣 − 5𝑣 + 9𝑣 + 12𝑣 + 32𝑣 + 12𝑣 + 14𝑣 + 23𝑣  
 𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟒 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

56𝐻 = 9𝑣 + 32𝑣 + 12𝑣 − 19𝑣  
𝐻 = 0 

THEN, 𝑣 = 0, 𝑣 = 0, IMPOSSIBLE FOR A 3-PERIODIC NET. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BD. 
C. EF E.G.: 56𝐻 = −32𝑣 + 9𝑣 + 23𝑣 − 19𝑣 + 12𝑣 − 24𝑣 + 12𝑣 + 14𝑣 − 5𝑣  
 𝑬𝟎 − 𝑭𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟒 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

56𝐻 = 9𝑣 − 19𝑣 − 24𝑣 + 12𝑣  
𝐻 = 0 

THEN 𝑣 = 0, 𝑣 = 0, IMPOSSIBLE FOR A 3-PERIODIC NET. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS EF. 
C. DF E.G.: 56𝐻 = −24𝑣 + 5𝑣 + 19𝑣 − 23𝑣 − 12𝑣 − 32𝑣 − 12𝑣 + 14𝑣 − 9𝑣  
 𝑫𝟎 − 𝑭𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟒 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

56𝐻 = 5𝑣 − 23𝑣 − 32𝑣 − 12𝑣  
𝐻 = 0 

5𝑣 − 23𝑣 − 12𝑣 = 32𝑣  THEN, 𝑣 = 0 AND 𝑣 = 0, IMPOSSIBLE FOR A 3-PERIODIC NET. 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS DF. 
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COL. AC E.G.: 56𝐻 = 16𝑣 + 20𝑣 + 20𝑣 + 20𝑣 + 8𝑣 − 16𝑣 + 8𝑣 + 20𝑣  
 𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟒 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

56𝐻 = 20𝑣 + 20𝑣 − 16𝑣 + 8𝑣  
14𝐻 = 5𝑣 + 5𝑣 − 4𝑣 + 2𝑣  

𝐻 =? 
𝐻 = 1 AND 𝑣 = 1, 𝑣 = 1, 𝑣 = −1, 𝑣 = 0. 

𝐻 = −1 AND 𝑣 = −1, 𝑣 = −1, 𝑣 = 1, 𝑣 = 0. 
𝐻 = 0 AND 𝑣 = 𝑘, 𝑣 = −𝑘, 𝑣 = 0, 𝑣 = 0. 

THEN 𝑣 = 0, IMPOSSIBLE, NULL DOUBLE EDGE. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AC. 

CASE 97e. 

 
COL. AB E.G.: 56𝐻 = 8𝑣 + 31𝑣 + 17𝑣 + 3𝑣 + 4𝑣 − 8𝑣 + 4𝑣 − 14𝑣 − 11𝑣  
 𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟔 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

56𝐻 = 3𝑣 + 31𝑣 − 11𝑣 + 4𝑣  
𝐻 = 0 

THEN 𝑣 = 0, AND THUS 𝑣 = 0, IMPOSSIBLE. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AB. 

COL. BC E.G.: 56𝐻 = 8𝑣 − 11𝑣 + 3𝑣 + 17𝑣 + 4𝑣 − 8𝑣 + 4𝑣 + 14𝑣 + 31𝑣  
 𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟔 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

56𝐻 = 17𝑣 − 11𝑣 + 4𝑣 +31𝑣  
𝐻 = 0 

THEN 𝑣 = 0, AND THUS 𝑣 = 0, IMPOSSIBLE. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BC. 
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COL. AF E.G.: 56𝐻 = 8𝑣 + 17𝑣 + 31𝑣 − 11𝑣 + 4𝑣 − 8𝑣 + 4𝑣 + 14𝑣 + 3𝑣  

 𝑨𝟎 − 𝑭𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟔 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 
56𝐻 = 17𝑣 − 11𝑣 + 3𝑣 + 4𝑣   

𝐻 = 0 
THEN 𝑣 = 0, AND THUS 𝑣 = 0, IMPOSSIBLE. 

 
IMPOSSIBLE, THERE ARE NO COLLISIONS AF. 

COL. CF  E.G.: 56𝐻 = −8𝑣 − 3𝑣 + 11𝑣 − 31𝑣 − 4𝑣 + 8𝑣 − 4𝑣 + 14𝑣 − 17𝑣  
 𝑪𝟎 − 𝑭𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟔 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

56𝐻 = −31𝑣 − 3𝑣 − 17𝑣 − 4𝑣   
𝐻 = 0  

THEN 𝑣 = 0, AND THUS 𝑣 = 0, IMPOSSIBLE. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS CF. 
COL. BF  E.G.: 56𝐻 = −14𝑣 + 14𝑣 − 14𝑣 + 28𝑣 + 14𝑣  
 𝑩𝟎 − 𝑭𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟔 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

56𝐻 = −14𝑣 + 14𝑣 − 14𝑣  
4𝐻 = −𝑣 + 𝑣 − 𝑣  

𝐻 = 0 

[-1,1,-1,0]  

 
(3,3,4T31) 

(-1,0,0), (0,-1,0), (1,-1,0), (0,0,1) 
v1  = (1,0,0) 
v2  = (0,1,0)  
v5  = (-1,1,0) 
v9  = (0,0,1) 
H=(0,0,0) 1neigh /3/ 
/-1/4/-3/2/-5/-3/ 
6-Circuit B-C 
 CO 

COL. DE  E.G.: 56𝐻 = 8𝑣 − 4𝑣 − 4𝑣 − 4𝑣 − 24𝑣 − 8𝑣 − 24𝑣 − 4𝑣   
 𝑫𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟔 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

56𝐻 = −4𝑣 − 24𝑣 − 4𝑣 − 4𝑣  
14𝐻 = −𝑣 − 6𝑣 − 𝑣 − 𝑣  

𝐻 = 0 
THEN 𝑣 = 0, AND THUS −𝑣 − 𝑣 = 𝑣  , IMPOSSIBLE FOR A 3-PERIODIC NET. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS DE. 
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COL. AE E.G.: 56𝐻 = 40𝑣 + 8𝑣 + 8𝑣 + 8𝑣 − 8𝑣 + 16𝑣 − 8𝑣 + 8𝑣  
 𝑨𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟔 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

56𝐻 = 8𝑣 + 8𝑣 − 8𝑣 + 8𝑣   
7𝐻 = 𝑣 + 𝑣 − 𝑣 + 𝑣  

𝐻 = 0 

[1,1,1,1]  

 
(97a_AE) 

(NEW COLLISION) 

(-1,0,0), (0,-1,0), (0,0,-1), (1,1,1) 
v1  = (1,0,0) 
v2  = (0,1,0)  
v5  = (0,0,1) 
v9  = (1,1,1) 
H=(0,0,0) 1neigh /6/ 
/4/5/7/-9/-6/1/2/7/-8/-6/ 
10-Circuit B-C CO 
 

COL. CD  E.G.: 56𝐻 = 16𝑣 − 8𝑣 − 8𝑣 − 8𝑣 + 8𝑣 + 40𝑣 + 8𝑣 − 8𝑣  
 𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟔 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

56𝐻 = 8𝑣 −8𝑣 − 8𝑣 − 8𝑣  
7𝐻 = 𝑣 −𝑣 − 𝑣 − 𝑣  

𝐻 = 0 

[-1,-1,-1,-1]  

 
(97a_AE) 

(NEW COLLISION) 

(-1,0,0), (0,-1,0), (0,0,-1), (1,1,1) 
v1  = (1,0,0) 
v2  = (0,1,0)  
v5  = (0,0,1) 
v9  = (1,1,1) 
H=(0,0,0) 1neigh /7/ 
/-1/6/9/-7/-5/-4/6/8/-7/-2/ 
10-Circuit B-C C 

COL. AD  E.G.: 56𝐻 = 32𝑣 + 12𝑣 + 12𝑣 + 12𝑣 + 16𝑣 + 24𝑣 + 16𝑣 + 12𝑣  
 𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟔 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

56𝐻 = 12𝑣 + 12𝑣 + 16𝑣 + 12𝑣  
14𝐻 = 3𝑣 + 3𝑣 + 4𝑣 + 3𝑣  

𝐻 = 0 
−3𝑣 −3𝑣 − 3𝑣 = 4𝑣 ,  THEN 𝑣 = 0, AND −3𝑣 −3𝑣 = 3𝑣  ,  

IMPOSSIBLE FOR A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AD. 



525 
 

COL. CE E.G.: 56𝐻 = 24𝑣 − 12𝑣 − 12𝑣 − 12𝑣 − 16𝑣 + 32𝑣 − 16𝑣 − 12𝑣   
 𝑪𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟔 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

56𝐻 = −12𝑣 − 12𝑣 − 16𝑣 − 12𝑣  
14𝐻 = −3𝑣 − 3𝑣 − 4𝑣 − 3𝑣   

𝐻 = 0 
THEN −3𝑣 −3𝑣 − 3𝑣 = 4𝑣 . THUS 𝑣 = 0, AND −3𝑣 −3𝑣 = 3𝑣   

IMPOSSIBLE FOR A 3-PERIODIC NET. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS CE. 
COL. BE E.G.: 56𝐻 = 32𝑣 − 23𝑣 − 9𝑣 + 5𝑣 − 12𝑣 + 24𝑣 − 12𝑣 + 14𝑣 + 19𝑣  
 𝑩𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟔 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

 56𝐻 = −23𝑣 + 5𝑣 −12𝑣 + 19𝑣   
𝐻 = 0 

THEN 𝑣 = 0 AND THUS 𝑣 = 0, IMPOSSIBLE. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BE. 
COL. BD E.G.: 56𝐻 = 24𝑣 − 19𝑣 − 5𝑣 + 9𝑣 + 12𝑣 + 32𝑣 + 12𝑣 + 14𝑣 + 23𝑣  
 𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟔 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

56𝐻 = 9𝑣 − 19𝑣 + 12𝑣 + 23𝑣  
𝐻 = 0 

THEN, 𝑣 = 0, 𝑣 = 0, IMPOSSIBLE FOR A 3-PERIODIC NET. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BD. 
C. EF E.G.: 56𝐻 = −32𝑣 + 9𝑣 + 23𝑣 − 19𝑣 + 12𝑣 − 24𝑣 + 12𝑣 + 14𝑣 − 5𝑣  
 𝑬𝟎 − 𝑭𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟔 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

56𝐻 = 9𝑣 − 19𝑣 − 5𝑣 + 12𝑣  
𝐻 = 0 

THEN 𝑣 = 0, 𝑣 = 0,  IMPOSSIBLE FOR A 3-PERIODIC NET. 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS EF. 
C. DF E.G.: 56𝐻 = −24𝑣 + 5𝑣 + 19𝑣 − 23𝑣 − 12𝑣 − 32𝑣 − 12𝑣 + 14𝑣 − 9𝑣  
 𝑫𝟎 − 𝑭𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟔 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

56𝐻 = 5𝑣 − 23𝑣 − 9𝑣 − 12𝑣  
𝐻 = 0 

AND THEN, 𝑣 = 0 AND 𝑣 = 0, IMPOSSIBLE FOR A 3-PERIODIC NET. 

 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS DF. 
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COL. AC E.G.: 56𝐻 = 16𝑣 + 20𝑣 + 20𝑣 + 20𝑣 + 8𝑣 − 16𝑣 + 8𝑣 + 20𝑣  
 𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟑 = 𝒗 = 𝒗𝟔 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

56𝐻 = 20𝑣 + 20𝑣 + 20𝑣 + 8𝑣  
14𝐻 = 5𝑣 + 5𝑣 + 5𝑣 + 2𝑣  

𝐻 = 0 
THEN 𝑣 = 0, IMPOSSIBLE, NULL DOUBLE EDGE. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS AC. 

CASE 97f. 

 
C. AB(CF) E.G.: 56𝐻 = 8𝑣 + 31𝑣 + 17𝑣 + 3𝑣 + 4𝑣 − 8𝑣 + 4𝑣 − 14𝑣 − 11𝑣  
 𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟔 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

56𝐻 = 3𝑣 + 31𝑣 − 14𝑣 + 4𝑣  
𝐻 = 0 

THEN 𝑣 = 0, AND THUS 𝑣 = 0, IMPOSSIBLE. 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AB (CF). 

C. BC(AF)  E.G.: 56𝐻 = 8𝑣 − 11𝑣 + 3𝑣 + 17𝑣 + 4𝑣 − 8𝑣 + 4𝑣 + 14𝑣 + 31𝑣  
 𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟔 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

56𝐻 = 17𝑣 + 14𝑣 + 4𝑣 −11𝑣  
𝐻 = 0 

THEN 𝑣 = 0, AND THUS 𝑣 = 0, IMPOSSIBLE. 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BC (AF). 
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COL. BF  E.G.: 56𝐻 = −14𝑣 + 14𝑣 − 14𝑣 + 28𝑣 + 14𝑣  
 𝑩𝟎 − 𝑭𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟔 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

56𝐻 = −14𝑣 + 28𝑣 − 14𝑣  
4𝐻 = −𝑣 + 2𝑣 − 𝑣  

𝐻 =? 

 

 
BF : POSSIBLE 

4𝐻 = −𝑣 + 2𝑣 − 𝑣  /𝐻 =? 
 
 

−𝑎𝑣 + 𝑏𝑣 − 𝑐𝑣 + 𝑑𝑣 = 4𝐻+𝑣 − 2𝑣 + 𝑣  
 
 

(−𝑎 − 1)𝑣 + (𝑏 + 2)𝑣 + (−𝑐 − 1)𝑣 + 𝑑𝑣 = 4𝐻 

 

[-1,-2,-1,0]  

 

(1,1,0), (-1,0,0), (1,-1,0), (0,0,1) 
v1  = (-1,-1,0) 
v3  = (-1,0,0)  
v5  = (-1,1,0) 
v9  = (0,0,1) 
H  = (0,0,0) 5neigh /2/7/-8/-6/4/ 
/2/7/-8/-6/4/-3/2/7/-8/-6/4/-3/2/7/ 
/-8/-6/4/5/7/-8/-6/1/ 22-Circuit 
 
 

[-1,2,-1,0]  

 
(3,3,4T31) 

(1,1,0), (1,0,0), (1,-1,0), (0,0,1) 
v1  = (-1,-1,0) 
v3  = (1,0,0)  
v5  = (-1,1,0) 
v9  = (0,0,1) 
H  = (1,0,0) 1neigh /3/ 
/1/3/5/-2/3/-4/ 6-Circuit 
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[-1,-2,-1,4]  

 

(1,1,1), (1,0,-1), (1,-1,1), (1,0,0) 
v1  = (-1,-1,-1) 
v3  = (1,0,-1)  
v5  = (-1,1,-1) 
v9  = (1,0,0) 
H  = (1,0,0) 7neigh /2/7/-8/9/-8/-6/4/ 
/2/7/-8/9/-8/-6/4/-3/2/7/-8/9/-8/-6/ 
/4/-3/2/7/-8/9/-8/-6/4/5/7/-8/9/-8/ 
/-6/1/ 30-Circuit 
 
 
 

[-1,-2,3,-4] 

 

(-1,-1,-1), (0,-1,1), (1,-1,-1), (1,0,-1) 
v1  = (1,1,1) 
v3  = (0,-1,1)  
v5  = (-1,1,1) 
v9  = (1,0,-1) 
H  = (0,-1,0) 6neigh /2/7/-9/8/-7/-5/ 
/2/-5/-3/2/-5/-3/2/-5/-4/1/ and 
/-9/8/-9/8/-9/8/-9/8/ 
18-Circuit 
 
 
 

[-1,2,-1,-4]  

 

(1,1,1), (-1,0,1), (1,-1,1), (-1,0,0) 
v1  = (-1,-1,-1) 
v3  = (-1,0,1)  
v5  = (-1,1,-1) 
v9  = (-1,0,0) 
H  = (0,0,1) 7neigh /3/-4/6/8/-9/-6/4/ 
/3/-4/1/3/5/-2/ and  
/-9/8/-9/8/-9/8/-9/8/ 
14-Circuit 
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[-1,2,3,-4]  

 

(-1,-1,-1), (0,1,-1), (1,-1,-1), (1,0,-1) 
v1  = (1,1,1) 
v3  = (0,1,-1)  
v5  = (-1,1,1) 
v9  = (1,0,-1) 
H  = (0,0,-1) 8neigh /3/-4/6/8/-9/8/ 
/-7/-5/ 
/3/-4/6/8/-9/8/-7/-5/-4/1/3/-4/6/8/ 
/-9/8/-7/-5/-4/6/8/-7/-5/-4/6/8/-9/8/ 
/-9/8/-7/-2/ 32-Circuit 
 
 

[-1,2,3,4]  

 

(-1,-1,-1), (0,1,-1), (1,-1,-1), (-1,0,1) 
v1  = (1,1,1) 
v3  = (0,1,-1)  
v5  = (-1,1,1) 
v9  = (-1,0,1) 
H  = (0,0,-1) 6neigh /3/-4/6/9/-7/-5/ 
/3/-4/6/9/-7/-5/-4/1/3/-4/6/9/-7/-5/ 
/-4/6/9/-7/-5/-4/6/9/-7/-2/ 
24-Circuit 
 
 

COL. DE  E.G.: 56𝐻 = 8𝑣 − 4𝑣 − 4𝑣 − 4𝑣 − 24𝑣 − 8𝑣 − 24𝑣 − 4𝑣  
 𝑫𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟔 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

56𝐻 = −4𝑣 − 24𝑣 − 4𝑣   
14𝐻 = −𝑣 − 6𝑣 − 𝑣  

𝐻 = 0 
THEN 𝑣 = 0, NULL DOUBLE EDGE, IMPOSSIBLE. 

 
 
 
 
 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS DE 
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C. AE(CD) E.G.: 56𝐻 = 40𝑣 + 8𝑣 + 8𝑣 + 8𝑣 − 8𝑣 + 16𝑣 − 8𝑣 + 8𝑣  
 𝑨𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟔 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

56𝐻 = 8𝑣 + 8𝑣 − 8𝑣   
7𝐻 = 𝑣 + 𝑣 − 𝑣  

𝐻 = 0 

[1,0,1,1]  

 
(97a_AE) 

(NEW COLLISION) 

(-1,0,0), (0,0,1), (0,-1,0), (1,1,0) 
v1  = (1,0,0) 
v3  = (0,0,1)  
v5  = (0,1,0) 
v9  = (1,1,0) 
H=(0,0,0) 1neigh /6/ 
/4/5/7/-9/-6/1/2/7/-8/-6/ 
10-Circuit -CO 

C. AD(CE) E.G.: 56𝐻 = 32𝑣 + 12𝑣 + 12𝑣 + 12𝑣 + 16𝑣 + 24𝑣 + 16𝑣 + 12𝑣  
 𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟔 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

56𝐻 = 12𝑣 + 16𝑣 + 12𝑣  
14𝐻 = 3𝑣 + 4𝑣 + 3𝑣  

𝐻 = 0 
THEN 𝑣 = 0, NULL DOUBLE EDGE. IMPOSSIBLE. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS AD (CE). 

C. BE(DF) E.G.: 56𝐻 = 32𝑣 − 23𝑣 − 9𝑣 + 5𝑣 − 12𝑣 + 24𝑣 − 12𝑣 + 14𝑣 + 19𝑣  
 𝑩𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟔 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

 56𝐻 = −23𝑣 + 5𝑣 −12𝑣 + 14𝑣   
𝐻 = 0 

THEN 𝑣 = 0 AND THUS 𝑣 = 0, IMPOSSIBLE. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BE (DF). 
C. BD(EF) E.G.: 56𝐻 = 24𝑣 − 19𝑣 − 5𝑣 + 9𝑣 + 12𝑣 + 32𝑣 + 12𝑣 + 14𝑣 + 23𝑣  
 𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟔 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

56𝐻 = 9𝑣 − 19𝑣 + 12𝑣 + 14𝑣  
𝐻 = 0 

THEN, 𝑣 = 0 AND 𝑣 = 0, IMPOSSIBLE FOR A 3-PERIODIC NET. 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BD (EF). 
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COL. AC E.G.: 56𝐻 = 16𝑣 + 20𝑣 + 20𝑣 + 20𝑣 + 8𝑣 − 16𝑣 + 8𝑣 + 20𝑣  
 𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟔 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

56𝐻 = 20𝑣 + 20𝑣 + 8𝑣  
14𝐻 = 5𝑣 + 5𝑣 + 2𝑣  

𝐻 = 0 
THEN 𝑣 = 0, IMPOSSIBLE, NULL DOUBLE EDGE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AC. 

CASE 97g. 

 
C. AB(AF) E.G.: 56𝐻 = 8𝑣 + 31𝑣 + 17𝑣 + 3𝑣 + 4𝑣 − 8𝑣 + 4𝑣 − 14𝑣 − 11𝑣  
 𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟔 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

56𝐻 = 3𝑣 − 11𝑣 − 14𝑣 + 4𝑣  
𝐻 = 0 

THEN 𝑣 = 0, NULL DOUBLE EDGE, IMPOSSIBLE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AB (AF). 

C. BC(CF) E.G.: 56𝐻 = 8𝑣 − 11𝑣 + 3𝑣 + 17𝑣 + 4𝑣 − 8𝑣 + 4𝑣 + 14𝑣 + 31𝑣  
 𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟔 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

56𝐻 = 17𝑣 + 31𝑣 + 4𝑣 +14𝑣  
𝐻 = 0 

THEN 𝑣 = 0, NULL DOUBLE EDGE, IMPOSSIBLE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS BC (CF). 
COL. BF E.G.: 56𝐻 = −14𝑣 + 14𝑣 − 14𝑣 + 28𝑣 + 14𝑣  
 𝑩𝟎 − 𝑭𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟔 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

56𝐻 = 28𝑣 − 14𝑣 + 14𝑣  
4𝐻 = 2𝑣 − 𝑣 + 𝑣  

𝐻 =? 
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BF : POSSIBLE 

4𝐻 = 2𝑣 − 𝑣 + 𝑣  /𝐻 =? 
 
 

−𝑎𝑣 − 𝑏𝑣 − 𝑐𝑣 + 𝑑𝑣 = 4𝐻 − 2𝑣 + 𝑣 − 𝑣  
 
 

(−𝑎 + 1)𝑣 + (−𝑏 + 2)𝑣 + (−𝑐 − 1)𝑣 + 𝑑𝑣 = 4𝐻 
 

[1,-2,-1,0]  

   
(3,3,4T31) 

(1,1,0), (0,1,0), (1,-1,0), (0,0,1) 
v2  = (-1,-1,0) 
v3  = (0,-1,0)  
v5  = (-1,1,0) 
v9  = (0,0,1) 
H  = (0,-1,0) 1neigh /3/ 
/3/5/-2/3/-4/1/ 6-Circuit 

[1,2,-1,0]  

 
 

(1,1,0), (0,-1,0), (1,-1,0), (0,0,1) 
v2  = (-1,-1,0) 
v3  = (0,1,0)  
v5  = (-1,1,0) 
v9  = (0,0,1) 
H  = (0,0,0) 2neigh /-1/4/ 
/-3/-1/4/-3/-1/4/5/-2/-1/4/ 
10-Circuit 

[-3,-2,-1,-4]  

 
(97f_BF_-1234) 

(-1,1,1), (0,-1,1), (-1,-1,-1), (1,0,-1) 
v2  = (1,-1,-1) 
v3  = (0,1,-1)  
v5  = (1,1,1) 
v9  = (1,0,-1) 
H  = (0,0,-1) 6neigh /2/7/-9/-6/1/3/ 
/2/7/-9/-6/1/3/-4/1/2/7/-9/-6/1/3/5/ 
/7/-9/-6/1/2/7/-9/-6/1/ 
24-Circuit 



533 
 

[-3,-2,-1,4]  

 
(97f_BF_-123-4) 

(-1,1,1), (0,-1,1), (-1,-1,-1), (-1,0,1) 
v2  = (1,-1,-1) 
v3  = (0,1,-1)  
v5  = (1,1,1) 
v9  = (-1,0,1) 
H  = (0,0,-1) 8neigh /2/7/-8/9/-8/ 
/-6/1/3/ 
/2/7/-8/9/-8/-6/1/3/-4/1/2/7/-8/9/-8/ 
/-6/1/3/5/7/-8/-6/1/2/7/-8/9/-8/9/-8/ 
/-6/1/ 32-Circuit 
 
 

[-3,2,-1,-4]  

 
(97f_BF_-1-2-10) 

 
 
 

(-1,1,1), (0,1,-1), (-1,-1,-1), (1,0,-1) 
v2  = (1,-1,-1) 
v3  = (0,-1,1)  
v5  = (1,1,1) 
v9  = (1,0,-1) 
H  = (0,-1,0) 5neigh /2/7/-9/-6/4/ 
/2/7/-9/-6/4/-3/2/7/-9/-6/4/-3/2/7/ 
/-9/-6/4/5/7/-9/-6/1/ 22-Circuit 

[-3,2,-1,4]  

 
(97f_BF_-1-2-14 ) 

(-1,1,1), (0,1,-1), (-1,-1,-1), (-1,0,1) 
v2  = (1,-1,-1) 
v3  = (0,-1,1)  
v5  = (1,1,1) 
v9  = (-1,0,1) 
H  = (0,-1,0) 7neigh /2/7/-8/9/-8/-6/4/ 
/2/7/-8/9/-8/-6/4/-3/2/7/-8/9/-8/-6/ 
/4/-3/2/7/-8/9/-8/-6/4/5/7/-8/9/-8/ 
/-6/1/  30-Circuit 
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[1,-2,-1,-4]  

 
(97f_BF_-12-1-4) 

 
 

(1,1,1), (1,-1,0), (-1,-1,1), (0,1,0) 
v2  = (-1,-1,-1) 
v3  = (-1,1,0)  
v5  = (1,1,-1) 
v9  = (0,1,0) 
H  = (-1,0,0) 7neigh /3/-4/6/8/-9/-6/4/ 
/3/-4/1/3/5/-2/ and  
/8/-9/8/-9/8/-9/8/-9/  14-Circuit 
 
 

[1,2,-1,-4]  

 
(97f_BF_-1-23-4) 

 
 

(1,1,1), (-1,1,0), (-1,-1,1), (0,1,0) 
v2  = (-1,-1,-1) 
v3  = (1,-1,0)  
v5  = (1,1,-1) 
v9  = (0,1,0) 
H  = (0,-1,0) 6neigh /-1/6/8/-9/-6/4/ 
/-1/4/-3/-1/4/-3/-1/4/5/-2/ and 
/8/-9/8/-9/8/-9/8/-9/   
18-Circuit 
 

COL. DE E.G.: 56𝐻 = 8𝑣 − 4𝑣 − 4𝑣 − 4𝑣 − 24𝑣 − 8𝑣 − 24𝑣 − 4𝑣  
 𝑫𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟔 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

56𝐻 = −4𝑣 − 24𝑣 − 4𝑣   
𝐻 = 0 

THEN 𝑣 = 0, NULL DOUBLE EDGE, IMPOSSIBLE. 
 
 
 
 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS DE. 
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COL. AE E.G.: 56𝐻 = 40𝑣 + 8𝑣 + 8𝑣 + 8𝑣 − 8𝑣 + 16𝑣 − 8𝑣 + 8𝑣  
 𝑨𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟔 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

56𝐻 = 8𝑣 + 8𝑣 − 8𝑣  
7𝐻 = 𝑣 + 𝑣 − 𝑣  

𝐻 = 0 

[1,0,1,1]  

 
(97a_AE) 

(NEW COLLISION) 

(-1,0,0), (0,0,-1), (0,-1,0), (1,1,0) 
v2  = (1,0,0) 
v3  = (0,0,1)  
v5  = (0,1,0) 
v9  = (1,1,0) 
H=(0,0,0) 1neigh /6/ 
/4/5/7/-9/-6/1/2/7/-8/-6/ 
10-Circuit 
CO 

COL. CD  E.G.: 56𝐻 = 16𝑣 − 8𝑣 − 8𝑣 − 8𝑣 + 8𝑣 + 40𝑣 + 8𝑣 − 8𝑣  
 𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟔 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

56𝐻 = 8𝑣 −8𝑣 − 8𝑣  
7𝐻 = 𝑣 −𝑣 − 𝑣  

𝐻 = 0 
[-1,0,-1,-1]  

 
(97a_AE) 

(NEW COLLISION) 
 
 
 

(-1,0,0), (0,0,-1), (0,-1,0), (1,1,0) 
v2  = (1,0,0) 
v3  = (0,0,1)  
v5  = (0,1,0) 
v9  = (1,1,0) 
H=(0,0,0) 1neigh /7/ 
/-1/6/9/-7/-5/-4/6/8/-7/-2/ 
10-Circuit -C C 
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COL. AD E.G.: 56𝐻 = 32𝑣 + 12𝑣 + 12𝑣 + 12𝑣 + 16𝑣 + 24𝑣 + 16𝑣 + 12𝑣  
 𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟔 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

56𝐻 = 12𝑣 + 16𝑣 + 12𝑣   
14𝐻 = 3𝑣 + 4𝑣 + 3𝑣  

𝐻 = 0 
THEN −3𝑣 − 3𝑣 = 4𝑣 . THEN 𝑣 = 0, NULL DOUBLE EDGE, IMPOSSIBLE. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS AD. 

COL. CE E.G.: 56𝐻 = 24𝑣 − 12𝑣 − 12𝑣 − 12𝑣 − 16𝑣 + 32𝑣 − 16𝑣 − 12𝑣  
 𝑪𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟔 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

56𝐻 = −12𝑣 − 16𝑣 − 12𝑣  
14𝐻 = −3𝑣 − 4𝑣 − 3𝑣   

𝐻 = 0 
THEN 𝑣 = 0, IMPOSSIBLE, NULL DOUBLE EDGE. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS CE. 
C. BE(EF) E.G.: 56𝐻 = 32𝑣 − 23𝑣 − 9𝑣 + 5𝑣 − 12𝑣 + 24𝑣 − 12𝑣 + 14𝑣 + 19𝑣  
 𝑩𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟔 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

 56𝐻 = 19𝑣 + 5𝑣 −12𝑣 + 14𝑣   
𝐻 = 0 

THEN, 𝑣 = 0, IMPOSSIBLE, NULL DOUBLE EDGE. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BE (EF). 
C. BD(DF) E.G.: 56𝐻 = 24𝑣 − 19𝑣 − 5𝑣 + 9𝑣 + 12𝑣 + 32𝑣 + 12𝑣 + 14𝑣 + 23𝑣  
 𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟔 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

56𝐻 = 9𝑣 + 14𝑣 + 12𝑣 + 23𝑣  
𝐻 = 0 

THEN, 𝑣 = 0, IMPOSSIBLE, NULL DOUBLE EDGE. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BD (DF). 
COL. AC E.G.: 56𝐻 = 16𝑣 + 20𝑣 + 20𝑣 + 20𝑣 + 8𝑣 − 16𝑣 + 8𝑣 + 20𝑣  
 𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟔 = 𝒗𝟕 = 𝒗𝟖 = 𝟎𝟎𝟎. 

56𝐻 = 20𝑣 + 20𝑣 + 8𝑣  
14𝐻 = 5𝑣 + 5𝑣 + 2𝑣  

𝐻 = 0 
THEN 𝑣 = 0, IMPOSSIBLE, NULL DOUBLE EDGE. 

 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AC. 
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CASE 97h. 

 
COL. AB E.G.: 56𝐻 = 8𝑣 + 31𝑣 + 17𝑣 + 3𝑣 + 4𝑣 − 8𝑣 + 4𝑣 − 14𝑣 − 11𝑣  
 𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟒 = 𝒗𝟔 = 𝒗𝟕 = 𝟎𝟎𝟎. 

56𝐻 = 3𝑣 − 14𝑣 + 4𝑣 + 4𝑣  
𝐻 = 0 

THEN 𝑣 = 0, AND THUS 𝑣 = 0, IMPOSSIBLE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AB. 

COL. BC E.G.: 56𝐻 = 8𝑣 − 11𝑣 + 3𝑣 + 17𝑣 + 4𝑣 − 8𝑣 + 4𝑣 + 14𝑣 + 31𝑣  
 𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟒 = 𝒗𝟔 = 𝒗𝟕 = 𝟎𝟎𝟎. 

56𝐻 = 17𝑣 + 14𝑣 + 4𝑣 +4𝑣  
𝐻 = 0 

THEN 𝑣 = 0, AND THUS 𝑣 = 0, IMPOSSIBLE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS BC. 
COL. AF E.G.: 56𝐻 = 8𝑣 + 17𝑣 + 31𝑣 − 11𝑣 + 4𝑣 − 8𝑣 + 4𝑣 + 14𝑣 + 3𝑣  

 𝑨𝟎 − 𝑭𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟒 = 𝒗𝟔 = 𝒗𝟕 = 𝟎𝟎𝟎. 
56𝐻 = 14𝑣 − 11𝑣 + 4𝑣 + 4𝑣   

𝐻 = 0 
THEN 𝑣 = 0, AND THUS 𝑣 = 0, IMPOSSIBLE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AF. 
COL. CF E.G.: 56𝐻 = −8𝑣 − 3𝑣 + 11𝑣 − 31𝑣 − 4𝑣 + 8𝑣 − 4𝑣 + 14𝑣 − 17𝑣  
 𝑪𝟎 − 𝑭𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟒 = 𝒗𝟔 = 𝒗𝟕 = 𝟎𝟎𝟎. 

56𝐻 = −31𝑣 + 14𝑣 − 4𝑣 − 4𝑣   
𝐻 = 0  

THEN 𝑣 = 0, AND THUS 𝑣 = 0, IMPOSSIBLE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS CF. 
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COL. BF E.G.: 56𝐻 = −14𝑣 + 14𝑣 − 14𝑣 + 28𝑣 + 14𝑣  
 𝑩𝟎 − 𝑭𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟒 = 𝒗𝟔 = 𝒗𝟕 = 𝟎𝟎𝟎. 

56𝐻 = 28𝑣 − 14𝑣  
4𝐻 = 2𝑣 − 𝑣  

𝐻 = 0 
THEN 𝑣 = 0, AND THUS 𝑣 = 0, IMPOSSIBLE. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS BF. 
COL. DE E.G.: 56𝐻 = 8𝑣 − 4𝑣 − 4𝑣 − 4𝑣 − 24𝑣 − 8𝑣 − 24𝑣 − 4𝑣  
 𝑫𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟒 = 𝒗𝟔 = 𝒗𝟕 = 𝟎𝟎𝟎. 

56𝐻 = −24𝑣 − 24𝑣 − 4𝑣  
14𝐻 = −6𝑣 − 6𝑣 − 𝑣  

𝐻 = 0 
THEN 𝑣 = 0, AND THUS −𝑣 = 𝑣  , IMPOSSIBLE FOR A 3-PERIODIC NET. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS DE. 
COL. AE E.G.: 56𝐻 = 40𝑣 + 8𝑣 + 8𝑣 + 8𝑣 − 8𝑣 + 16𝑣 − 8𝑣 + 8𝑣  
 𝑨𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟒 = 𝒗𝟔 = 𝒗𝟕 = 𝟎𝟎𝟎. 

56𝐻 = 8𝑣 − 8𝑣 − 8𝑣   
7𝐻 = 𝑣 − 𝑣 − 𝑣  

𝐻 = 0 

[0,-1,1,1]  

 
(97a_AE) 

(NEW COLLISION) 

 

(-1,0,0), (0,1,1), (0,1,0), (0,0,1) 
v3  = (1,0,0) 
v5  = (0,1,1)  
v8  = (0,1,0) 
v9  = (0,0,1) 
H=(0,0,0) 1neigh /6/ 
/4/5/7/-9/-6/1/2/7/-8/-6/ 
10-Circuit 
CO 
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COL. CD E.G.: 56𝐻 = 16𝑣 − 8𝑣 − 8𝑣 − 8𝑣 + 8𝑣 + 40𝑣 + 8𝑣 − 8𝑣  
 𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟒 = 𝒗𝟔 = 𝒗𝟕 = 𝟎𝟎𝟎. 

56𝐻 = 8𝑣 − 8𝑣 + 8𝑣   
7𝐻 = 𝑣 − 𝑣 + 𝑣  

𝐻 = 0 
[0,1,-1,-1]  

 
(97a_AE) 

(NEW COLLISION) 

(-1,0,0), (0,1,1), (0,1,0), (0,0,1) 
v3  = (1,0,0) 
v5  = (0,1,1)  
v8  = (0,1,0) 
v9  = (0,0,1) 
H=(0,0,0) 1neigh /7/ 
/-1/6/9/-7/-5/-4/6/8/-7/-2/ 
10-Circuit -C  

COL. AD  E.G.: 56𝐻 = 32𝑣 + 12𝑣 + 12𝑣 + 12𝑣 + 16𝑣 + 24𝑣 + 16𝑣 + 12𝑣  
 𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟒 = 𝒗𝟔 = 𝒗𝟕 = 𝟎𝟎𝟎. 

56𝐻 = 16𝑣 + 16𝑣 + 12𝑣  
14𝐻 = 4𝑣 + 4𝑣 + 3𝑣  

𝐻 = 0 
THEN 𝑣 = 0, AND −𝑣 = 𝑣  IMPOSSIBLE FOR A 3-PERIODIC NET. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS AD. 

COL. CE E.G.: 56𝐻 = 24𝑣 − 12𝑣 − 12𝑣 − 12𝑣 − 16𝑣 + 32𝑣 − 16𝑣 − 12𝑣  
 𝑪𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟒 = 𝒗𝟔 = 𝒗𝟕 = 𝟎𝟎𝟎. 

56𝐻 = −12𝑣 − 16𝑣 − 16𝑣  
14𝐻 = −3𝑣 − 4𝑣 − 4𝑣   

𝐻 = 0 
THEN 𝑣 = 0, AND −𝑣 = 𝑣  IMPOSSIBLE FOR A 3-PERIODIC NET. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS CE. 
COL. BE E.G.: 56𝐻 = 32𝑣 − 23𝑣 − 9𝑣 + 5𝑣 − 12𝑣 + 24𝑣 − 12𝑣 + 14𝑣 + 19𝑣  
 𝑩𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟒 = 𝒗𝟔 = 𝒗𝟕 = 𝟎𝟎𝟎. 

 56𝐻 = 14𝑣 + 5𝑣 −12𝑣 − 12𝑣   
𝐻 = 0 

THEN 𝑣 = 0 AND THUS 𝑣 = 0, IMPOSSIBLE. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BE. 



540 
 

COL. BD E.G.: 56𝐻 = 24𝑣 − 19𝑣 − 5𝑣 + 9𝑣 + 12𝑣 + 32𝑣 + 12𝑣 + 14𝑣 + 23𝑣  
 𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟒 = 𝒗𝟔 = 𝒗𝟕 = 𝟎𝟎𝟎. 

56𝐻 = 9𝑣 + 14𝑣 + 12𝑣 + 12𝑣  
𝐻 = 0 

THEN 𝑣 = 0 AND THUS 𝑣 = 0, IMPOSSIBLE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS BD. 
C. EF E.G.: 56𝐻 = −32𝑣 + 9𝑣 + 23𝑣 − 19𝑣 + 12𝑣 − 24𝑣 + 12𝑣 + 14𝑣 − 5𝑣  
 𝑬𝟎 − 𝑭𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟒 = 𝒗𝟔 = 𝒗𝟕 = 𝟎𝟎𝟎. 

56𝐻 = 14𝑣 − 19𝑣 + 12𝑣 + 12𝑣  
𝐻 = 0 

THEN 𝑣 = 0 AND THUS 𝑣 = 0, IMPOSSIBLE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS EF. 
C. DF E.G.: 56𝐻 = −24𝑣 + 5𝑣 + 19𝑣 − 23𝑣 − 12𝑣 − 32𝑣 − 12𝑣 + 14𝑣 − 9𝑣  
 𝑫𝟎 − 𝑭𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟒 = 𝒗𝟔 = 𝒗𝟕 = 𝟎𝟎𝟎. 

56𝐻 = 14𝑣 − 23𝑣 − 12𝑣 − 12𝑣  
𝐻 = 0 

THEN, 𝑣 = 0, AND 𝑣 = 0, IMPOSSIBLE FOR A 3-PERIODIC NET. 
IMPOSSIBLE, THERE ARE NO COLLISIONS DF. 

COL. AC E.G.: 56𝐻 = 16𝑣 + 20𝑣 + 20𝑣 + 20𝑣 + 8𝑣 − 16𝑣 + 8𝑣 + 20𝑣  
 𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟒 = 𝒗𝟔 = 𝒗𝟕 = 𝟎𝟎𝟎. 

56𝐻 = 20𝑣 + 8𝑣 + 8𝑣  
14𝐻 = 5𝑣 + 2𝑣 + 2𝑣  

𝐻 = 0 
THEN 𝑣 = 0, AND −𝑣 = 𝑣  IMPOSSIBLE FOR A 3-PERIODIC NET. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AC. 
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CASE 97i. 

 
COL. AB E.G.: 56𝐻 = 8𝑣 + 31𝑣 + 17𝑣 + 3𝑣 + 4𝑣 − 8𝑣 + 4𝑣 − 14𝑣 − 11𝑣  
 𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

56𝐻 = 17𝑣 − 14𝑣 − 8𝑣 + 4𝑣  
𝐻 = 0 

THEN 𝑣 = 0, AND THUS 𝑣 = 0, IMPOSSIBLE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AB. 

COL. BC E.G.: 56𝐻 = 8𝑣 − 11𝑣 + 3𝑣 + 17𝑣 + 4𝑣 − 8𝑣 + 4𝑣 + 14𝑣 + 31𝑣  
 𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

56𝐻 = 3𝑣 + 14𝑣 + 4𝑣 −8𝑣  
𝐻 = 0 

THEN 𝑣 = 0, AND THUS 𝑣 = 0, IMPOSSIBLE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS BC. 
COL. AF  E.G.: 56𝐻 = 8𝑣 + 17𝑣 + 31𝑣 − 11𝑣 + 4𝑣 − 8𝑣 + 4𝑣 + 14𝑣 + 3𝑣  

 𝑨𝟎 − 𝑭𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 
56𝐻 = 14𝑣 + 31𝑣 − 8𝑣 + 4𝑣   

𝐻 = 0 
THEN 𝑣 = 0, AND THUS 𝑣 = 0, IMPOSSIBLE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AF. 
COL. CF  E.G.: 56𝐻 = −8𝑣 − 3𝑣 + 11𝑣 − 31𝑣 − 4𝑣 + 8𝑣 − 4𝑣 + 14𝑣 − 17𝑣  
 𝑪𝟎 − 𝑭𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

56𝐻 = 11𝑣 + 14𝑣 + 8𝑣 − 4𝑣   
𝐻 = 0  

THEN 𝑣 = 0, AND THUS 𝑣 = 0, IMPOSSIBLE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS CF. 
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COL. BF E.G.: 56𝐻 = −14𝑣 + 14𝑣 − 14𝑣 + 28𝑣 + 14𝑣  
 𝑩𝟎 − 𝑭𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

56𝐻 = 28𝑣 + 14𝑣  
4𝐻 = 2𝑣 + 𝑣  

𝐻 = 0 
THEN 𝑣 = 0, AND THUS 𝑣 = 0, IMPOSSIBLE. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS BF. 
COL. DE E.G.: 56𝐻 = 8𝑣 − 4𝑣 − 4𝑣 − 4𝑣 − 24𝑣 − 8𝑣 − 24𝑣 − 4𝑣  
 𝑫𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

56𝐻 = −24𝑣 − 8𝑣 − 4𝑣  
14𝐻 = −6𝑣 − 2𝑣 − 𝑣  

𝐻 = 0 
THEN 𝑣 = 0, AND THUS 𝑣 = 0 , IMPOSSIBLE FOR A 3-PERIODIC NET. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS DE. 
COL. AE E.G.: 56𝐻 = 40𝑣 + 8𝑣 + 8𝑣 + 8𝑣 − 8𝑣 + 16𝑣 − 8𝑣 + 8𝑣  
 𝑨𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

56𝐻 = 8𝑣 − 8𝑣 + 16𝑣   
7𝐻 = 𝑣 − 𝑣 + 2𝑣  

𝐻 = 0 

[0,-1,2,1]   

 
 

(97a_AE) 
(NEW COLLISION) 

 

(0,0,1), (1,-1,0), (0,-1,0), (1,1,0) 
v3  = (0,0,1) 
v4  = (1,-1,0)  
v7  = (0,1,0) 
v9  = (1,1,0) 
H=(0,0,0) 1neigh /6/ 
/4/5/7/-9/-6/1/2/7/-8/-6/ 
10-Circuit 
-CO 
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COL. CD  E.G.: 56𝐻 = 16𝑣 − 8𝑣 − 8𝑣 − 8𝑣 + 8𝑣 + 40𝑣 + 8𝑣 − 8𝑣  
 𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

56𝐻 = 8𝑣 − 8𝑣 + 40𝑣   
7𝐻 = 𝑣 − 𝑣 + 5𝑣  

𝐻 =? 

 

 
CD : POSSIBLE 

 
7𝐻 = 𝑣 − 𝑣 + 5𝑣  /𝐻 =? 

 
 

𝑎𝑣 + 𝑏𝑣 − 𝑐𝑣 + 𝑑𝑣 = 7𝐻 − 𝑣 + 𝑣 − 5𝑣  
 
 

𝑎𝑣 + (𝑏 − 1)𝑣 + (−𝑐 + 5)𝑣 + (𝑑 + 1)𝑣 = 7𝐻 
 

[0,1,-2,-1] 

 
(97a_AE) 

(NEW COLLISION) 

(0,0,1), (-1,-1,0), (-1,0,0), (1,-1,0) 
v3  = (0,0,1) 
v4  = (-1,-1,0)  
v7  = (1,0,0) 
v9  = (1,-1,0) 
H  = (1,0,0) 1neigh /7/ 
/1/2/7/-9/-6/4/5/7/-8/-6/ 10-Circuit 

COL. AD E.G.: 56𝐻 = 32𝑣 + 12𝑣 + 12𝑣 + 12𝑣 + 16𝑣 + 24𝑣 + 16𝑣 + 12𝑣  
 𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

56𝐻 = 24𝑣 + 16𝑣 + 12𝑣  
14𝐻 = 6𝑣 + 4𝑣 + 3𝑣  

𝐻 = 0 
THEN 𝑣 = 0, AND 𝑣 = 0 , IMPOSSIBLE FOR A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AD. 

COL. CE  E.G.: 56𝐻 = 24𝑣 − 12𝑣 − 12𝑣 − 12𝑣 − 16𝑣 + 32𝑣 − 16𝑣 − 12𝑣  
 𝑪𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

56𝐻 = −12𝑣 + 32𝑣 − 16𝑣  
14𝐻 = −3𝑣 + 8𝑣 − 4𝑣   

𝐻 = 0 
THEN 𝑣 = 0, AND 𝑣 = 0 IMPOSSIBLE FOR A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS CE. 
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COL. BE E.G.: 56𝐻 = 32𝑣 − 23𝑣 − 9𝑣 + 5𝑣 − 12𝑣 + 24𝑣 − 12𝑣 + 14𝑣 + 19𝑣  
 𝑩𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

 56𝐻 = 14𝑣 − 9𝑣 −12𝑣 + 24𝑣   
𝐻 = 0 

THEN 𝑣 = 0 AND THUS 𝑣 = 0, IMPOSSIBLE. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BE. 
COL. BD  E.G.: 56𝐻 = 24𝑣 − 19𝑣 − 5𝑣 + 9𝑣 + 12𝑣 + 32𝑣 + 12𝑣 + 14𝑣 + 23𝑣  
 𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

56𝐻 = −5𝑣 + 14𝑣 + 12𝑣 + 32𝑣  
𝐻 = 0 

THEN 𝑣 = 0 AND THUS 𝑣 = 0, IMPOSSIBLE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS BD. 
C. EF E.G.: 56𝐻 = −32𝑣 + 9𝑣 + 23𝑣 − 19𝑣 + 12𝑣 − 24𝑣 + 12𝑣 + 14𝑣 − 5𝑣  
 𝑬𝟎 − 𝑭𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

56𝐻 = 14𝑣 + 23𝑣 − 24𝑣 + 12𝑣  
𝐻 = 0 

THEN 𝑣 = 0 AND THUS 𝑣 = 0, IMPOSSIBLE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS EF. 
C. DF E.G.: 56𝐻 = −24𝑣 + 5𝑣 + 19𝑣 − 23𝑣 − 12𝑣 − 32𝑣 − 12𝑣 + 14𝑣 − 9𝑣  
 𝑫𝟎 − 𝑭𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

56𝐻 = 14𝑣 + 19𝑣 − 32𝑣 − 12𝑣  
𝐻 = 0 

THEN, 𝑣 = 0, AND 𝑣 = 0, IMPOSSIBLE FOR A 3-PERIODIC NET. 
IMPOSSIBLE, THERE ARE NO COLLISIONS DF. 

COL. AC E.G.: 56𝐻 = 16𝑣 + 20𝑣 + 20𝑣 + 20𝑣 + 8𝑣 − 16𝑣 + 8𝑣 + 20𝑣  
 𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟔 = 𝒗𝟖 = 𝟎𝟎𝟎. 

56𝐻 = 20𝑣 − 16𝑣 + 8𝑣  
14𝐻 = 5𝑣 − 4𝑣 + 2𝑣  

𝐻 = 0 
THEN 𝑣 = 0, AND 𝑣 = 0 IMPOSSIBLE FOR A 3-PERIODIC NET. 

 
 
 
 
 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AC. 
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CASE 97j. 

 

COL.  AB(CF) E.G.: 56𝐻 = 8𝑣 + 31𝑣 + 17𝑣 + 3𝑣 + 4𝑣 − 8𝑣 + 4𝑣 − 14𝑣 − 11𝑣  
 𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟒 = 𝒗𝟔 = 𝒗𝟕 = 𝟎𝟎𝟎. 

56𝐻 = 3𝑣 + 31𝑣 + 4𝑣 + 4𝑣  
𝐻 = 0 

THEN 𝑣 = 0, AND THUS 𝑣 = 0, IMPOSSIBLE. 
 
 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AB (CF). 

COL. BC (AF)  E.G.: 56𝐻 = 8𝑣 − 11𝑣 + 3𝑣 + 17𝑣 + 4𝑣 − 8𝑣 + 4𝑣 + 14𝑣 + 31𝑣  
 𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟒 = 𝒗𝟔 = 𝒗𝟕 = 𝟎𝟎𝟎. 

56𝐻 = 17𝑣 − 11𝑣 + 4𝑣 +4𝑣  
𝐻 = 0 

THEN 𝑣 = 0, AND THUS 𝑣 = 0, IMPOSSIBLE. 
 
 
 
 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BC (AF). 
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COL. BF  E.G.: 56𝐻 = −14𝑣 + 14𝑣 − 14𝑣 + 28𝑣 + 14𝑣  
 𝑩𝟎 − 𝑭𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟒 = 𝒗𝟔 = 𝒗𝟕 = 𝟎𝟎𝟎. 

56𝐻 = −14𝑣 − 14𝑣  
4𝐻 = −𝑣 − 𝑣  

𝐻 = 0 
 

[-1,1,0,0]  

 
(3,3,4T31) 

 

(-1,0,0), (-1,0,0), (0,1,0), (0,0,1) 
v1  = (1,0,0) 
v5  = (-1,0,0)  
v8  = (0,1,0) 
v9  = (0,0,1) 
H=(0,0,0) 1neigh /3/ 
/-1/4/-3/2/-5/-3/ 
6-Circuit CO 

COL. DE  E.G.: 56𝐻 = 8𝑣 − 4𝑣 − 4𝑣 − 4𝑣 − 24𝑣 − 8𝑣 − 24𝑣 − 4𝑣  
 𝑫𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟒 = 𝒗𝟔 = 𝒗𝟕 = 𝟎𝟎𝟎. 

56𝐻 = −24𝑣 − 24𝑣 − 4𝑣 − 4𝑣  
14𝐻 = −6𝑣 − 6𝑣 − 𝑣 − 𝑣  

𝐻 =? 
 
 

−𝑎𝑣 + 𝑏𝑣 + 𝑐𝑣 + 𝑑𝑣 = 14𝐻 + 6𝑣 + 6𝑣 + 𝑣 + 𝑣  
 
 

(−𝑎 − 1)𝑣 + (𝑏 − 1)𝑣 + (𝑐 − 6)𝑣 + (𝑑 − 6)𝑣 = 14𝐻 
 

THE COEFFICIENTS 𝑎 = −1, 𝑏 = 1, 𝑐 = 6 AND 𝑑 = 6 MODULO 14 CANNOT GENERATE AN 
ADMISSIBLE (𝑎, 𝑏, 𝑐, 𝑑) SOLUTION. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS DE. 
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COL. AE (CD) E.G.: 56𝐻 = 40𝑣 + 8𝑣 + 8𝑣 + 8𝑣 − 8𝑣 + 16𝑣 − 8𝑣 + 8𝑣  
 𝑨𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟒 = 𝒗𝟔 = 𝒗𝟕 = 𝟎𝟎𝟎. 

56𝐻 = 8𝑣 − 8𝑣 − 8𝑣 + 8𝑣   
7𝐻 = 𝑣 − 𝑣 − 𝑣 + 𝑣  

𝐻 = 0 

[1,-1,1,1]  

  
(97a_AE) 

(NEW COLLISION) 

(-1,0,0), (0,1,0), (0,0,1), (1,1,-1) 
v1  = (1,0,0) 
v5  = (0,1,0)  
v8  = (0,0,1) 
v9  = (1,1,-1) 
H=(0,0,0) 1neigh /6/ 
/4/5/7/-9/-6/1/2/7/-8/-6/ 
10-Circuit 
-CO 
 

COL. AD (CE)  E.G.: 56𝐻 = 32𝑣 + 12𝑣 + 12𝑣 + 12𝑣 + 16𝑣 + 24𝑣 + 16𝑣 + 12𝑣  
 𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟒 = 𝒗𝟔 = 𝒗𝟕 = 𝟎𝟎𝟎. 

56𝐻 = 16𝑣 + 16𝑣 + 12𝑣 + 12𝑣  
14𝐻 = 4𝑣 + 4𝑣 + 3𝑣 + 3𝑣  

𝐻 =? 
 

−𝑎𝑣 + 𝑏𝑣 + 𝑐𝑣 + 𝑑𝑣 = 14𝐻 − 4𝑣 − 4𝑣 − 3𝑣 − 3𝑣  
 
 

(−𝑎 + 3)𝑣 + (𝑏 + 3)𝑣 + (𝑐 + 4)𝑣 + (𝑑 + 4)𝑣 = 14𝐻 
 

THE COEFFICIENTS 𝑎 = 3, 𝑏 = −3, 𝑐 = −4 AND 𝑑 = −4 MODULO 14 CANNOT GENERATE AN 
ADMISSIBLE (𝑎, 𝑏, 𝑐, 𝑑) SOLUTION. 

 
 
 
 
 
 
 
 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AD (CE). 
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C. BE(DF) E.G.: 56𝐻 = 32𝑣 − 23𝑣 − 9𝑣 + 5𝑣 − 12𝑣 + 24𝑣 − 12𝑣 + 14𝑣 + 19𝑣  
 𝑩𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟒 = 𝒗𝟔 = 𝒗𝟕 = 𝟎𝟎𝟎. 

 56𝐻 = −23𝑣 + 5𝑣 −12𝑣 − 12𝑣   
𝐻 = 0 

THEN 𝑣 = 0 AND THUS 𝑣 = 0, IMPOSSIBLE. 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BE (DF). 
C. BD(EF)  E.G.: 56𝐻 = 24𝑣 − 19𝑣 − 5𝑣 + 9𝑣 + 12𝑣 + 32𝑣 + 12𝑣 + 14𝑣 + 23𝑣  
 𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟒 = 𝒗𝟔 = 𝒗𝟕 = 𝟎𝟎𝟎. 

56𝐻 = 9𝑣 − 19𝑣 + 12𝑣 + 12𝑣  
𝐻 = 0 

THEN 𝑣 = 0 AND THUS 𝑣 = 0, IMPOSSIBLE. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BD (EF). 
COL. AC E.G.: 56𝐻 = 16𝑣 + 20𝑣 + 20𝑣 + 20𝑣 + 8𝑣 − 16𝑣 + 8𝑣 + 20𝑣  
 𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟒 = 𝒗𝟔 = 𝒗𝟕 = 𝟎𝟎𝟎. 

56𝐻 = 20𝑣 + 20𝑣 + 8𝑣 + 8𝑣  
14𝐻 = 5𝑣 + 5𝑣 + 2𝑣 + 2𝑣  

𝐻 =? 
 

−𝑎𝑣 + 𝑏𝑣 + 𝑐𝑣 + 𝑑𝑣 = 14𝐻 − 5𝑣 − 5𝑣 − 2𝑣 − 2𝑣  
 
 

(−𝑎 + 5)𝑣 + (𝑏 + 5)𝑣 + (𝑐 + 2)𝑣 + (𝑑 + 2)𝑣 = 14𝐻 
 

THE COEFFICIENTS 𝑎 = 5, 𝑏 = −5, 𝑐 = −2 AND 𝑑 = −2 MODULO 14 CANNOT GENERATE AN 
ADMISSIBLE (𝑎, 𝑏, 𝑐, 𝑑) SOLUTION. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS AC. 
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CASE 98a. 

 
COL.AB EQ.G.: 36𝐻 = −2𝑣 − 2𝑣 − 4𝑣 − 2𝑣 − 4𝑣 − 2𝑣 − 4𝑣 + 16𝑣 + 16𝑣  
 𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟖 = 𝒗𝟗 = 𝟎𝟎𝟎. 

36𝐻 = 16𝑣 − 2𝑣 − 4𝑣 − 2𝑣  
18𝐻 = 8𝑣 − 𝑣 − 2𝑣 − 𝑣  

𝐻 = 0 
8𝑣 = 𝑣 + 2𝑣 + 𝑣  AND THUS𝑣 = 0 AND 𝑣 = −2𝑣 − 𝑣 , IMPOSSIBLE FOR A 3-PERIODIC NET. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS AB. 
COL.CD(EF) EQ.G.: 36𝐻 = −2𝑣 − 2𝑣 − 4𝑣 + 16𝑣 − 4𝑣 + 16𝑣 − 4𝑣 − 2𝑣 − 2𝑣  
 𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟖 = 𝒗𝟗 = 𝟎𝟎𝟎. 

36𝐻 = −2𝑣 − 2𝑣 + 16𝑣 − 4𝑣  
18𝐻 = −𝑣 − 𝑣 + 8𝑣 − 2𝑣  

𝐻 = 0 
8𝑣 = 𝑣 + 𝑣 + 2𝑣  AND THUS𝑣 = 0 AND 𝑣 + 𝑣 = −2𝑣 , IMPOSSIBLE FOR A 3-PERIODIC NET. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS CD (EF). 

COL. CF  EQ.G.: 36𝐻 = 10𝑣 + 10𝑣 + 20𝑣 + 10𝑣 − 16𝑣 + 10𝑣 − 16𝑣 − 8𝑣 − 8𝑣  
 𝑪𝟎 − 𝑭𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟖 = 𝒗𝟗 = 𝟎𝟎𝟎. 

36𝐻 = −8𝑣 + 10𝑣 + 10𝑣 + 20𝑣  
18𝐻 = −4𝑣 + 5𝑣 + 5𝑣 + 10𝑣  

𝐻 = 0 
4𝑣 = 10𝑣 + 5𝑣 + 5𝑣  AND THUS 𝑣 = 0 AND 10𝑣  = −5𝑣 − 5𝑣 , IMPOSSIBLE FOR  

A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS CF. 
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COL.BC(AF) E.G.: 36𝐻 = −4𝑣 − 4𝑣 − 8𝑣 − 4𝑣 + 28𝑣 − 4𝑣 − 8𝑣 − 4𝑣 − 4𝑣  
 𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟖 = 𝒗𝟗 = 𝟎𝟎𝟎. 

36𝐻 = −4𝑣 −4𝑣 −4𝑣 −8𝑣   
9𝐻 = −𝑣 −𝑣 −𝑣 −2𝑣   

𝐻 = 0 

[1,1,-2,1]  

 
(3,3,4T64) 

(NEW COLLISION) 

(1,1,1), (0,0,-1), (1,0,0), (1,-1,0) 
v2  = (1,1,1) 
v4  = (0,0,-1)  
v6  = (-1,0,0) 
v7  = (1,-1,0) 
H=(0,0,0) 1neigh /3/ 
 /-2/-9/-7/-6/-4/-3/-1/-9/-8/-6/-5/-3/ 
12-Circuit 

COL. DE E.G.: 36𝐻 = −4𝑣 − 4𝑣 + 28𝑣 − 4𝑣 − 8𝑣 − 4𝑣 − 8𝑣 − 4𝑣 − 4𝑣  
 𝑫𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟖 = 𝒗𝟗 = 𝟎𝟎𝟎. 

36𝐻 = −4𝑣 − 4𝑣 − 4𝑣 + 28𝑣   
9𝐻 = −𝑣 − 𝑣 − 𝑣 + 7𝑣  

𝐻 =? 

 

 
 

DE: POSSIBLE 
9𝐻 = −𝑣 − 𝑣 − 𝑣 + 7𝑣  / 𝐻 =? 

 
𝑎𝑣 + 𝑏𝑣 − 𝑐𝑣 + 𝑑𝑣 = 9𝐻 + 𝑣 + 𝑣 + 𝑣 − 7𝑣  

 
(𝑎 − 1)𝑣 + (𝑏 − 1)𝑣 + (−𝑐 + 7)𝑣 + (𝑑 − 1)𝑣 = 9𝐻 

 

[1,1,-2,1] 

 
(3,3,4T64) 

(NEW COLLISION) 

(1,1,1), (1,-1,0), (1,0,0), (0,0,-1) 
v2  = (1,1,1) 
v4  = (1,-1,0)  
v6  = (-1,0,0) 
v7  = (0,0,-1) 

H  = (-1,0,0) 1neigh /6/ 
/1/3/5/6/8/9/2/3/4/6/7/9/ 
12-Circuit 
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C.AC(BF) E.G.: 36𝐻 = −6𝑣 − 6𝑣 − 12𝑣 − 6𝑣 + 24𝑣 − 6𝑣 − 12𝑣 + 12𝑣 + 12𝑣  
 𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟖 = 𝒗𝟗 = 𝟎𝟎𝟎. 

36𝐻 = 12𝑣 − 6𝑣 − 12𝑣 − 6𝑣   
6𝐻 = 2𝑣 − 𝑣 − 2𝑣 − 𝑣   

𝐻 =? 

 

 
AC: POSSIBLE 

6𝐻 = 2𝑣 − 𝑣 − 2𝑣 − 𝑣  / 𝐻 =? 
 

𝑎𝑣 + 𝑏𝑣 − 𝑐𝑣 + 𝑑𝑣 = 6𝐻 − 2𝑣 + 𝑣 + 2𝑣 + 𝑣  
 

(𝑎+2)𝑣 + (𝑏 − 1)𝑣 + (−𝑐 − 2)𝑣 + (𝑑 − 1)𝑣 = 6𝐻 
 

 

[4,1,-2,1]  

 

(-1,0,0), (1,1,1), (-1,1,0), (1,1,-1) 
v2  = (-1,0,0) 
v4  = (1,1,1)  
v6  = (1,-1,0) 
v7  = (1,1,-1) 
H  = (-1,0,0) 2neigh /2/3/ 
/2/-1/2/-1/2/3/5/6/8/9/2/3/4/6/7/9/ 
16-Circuit 

[-2,1,4,1]  

 
(NEW COLLISION) 

(-1,1,0), (1,1,1), (-1,0,0), (1,1,-1) 

v2  = (-1,1,0) 
v4  = (1,1,1)  
v6  = (1,0,0) 
v7  = (1,1,-1) 
H  = (-1,0,0) 4neigh /-9/-8/-6/-5/ 
/-1/-9/-8/7/-8/-6/-5/4/-5/-3/-1/-9/-8/ 
/-6/-5/-3/-2/-9/-8/-6/-5/-3/-2/-9/-8/-6/ 
/-5/-3/ 28-Circuit 
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C.AE(BD) E.G.: 36𝐻 = −12𝑣 − 12𝑣 + 12𝑣 + 6𝑣 + 12𝑣 + 6𝑣 − 24𝑣 + 6𝑣 + 6𝑣  
 𝑨𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟖 = 𝒗𝟗 = 𝟎𝟎𝟎. 

36𝐻 = 6𝑣 − 12𝑣 + 6𝑣 + 12𝑣   
6𝐻 = 𝑣 − 2𝑣 + 𝑣 + 2𝑣  

𝐻 =? 

 

 
 

AE: POSSIBLE 
6𝐻 = 𝑣 − 2𝑣 + 𝑣 + 2𝑣  / 𝐻 =? 

 
𝑎𝑣 + 𝑏𝑣 − 𝑐𝑣 + 𝑑𝑣 = 6𝐻−𝑣 + 2𝑣 − 𝑣 − 2𝑣  

 
(𝑎+1)𝑣 + (𝑏 + 1)𝑣 + (−𝑐 + 2)𝑣 + (𝑑 − 2)𝑣 = 6𝐻 

 

 

[-1,-1,2,-4]  

 
(98a_AC_41-21 ) 

(-1,-1,-1), (-1,-1,1), (1,-1,0), (1,0,0) 
v2  = (-1,-1,-1) 
v4  = (-1,-1,1)  
v6  = (-1,1,0) 
v7  = (1,0,0) 
H  = (-1,0,0) 2neigh /-9/-7/ 
/-2/-9/-7/8/-7/8/-7/-6/-5/-3/-1/-9/-7/ 
/-6/-4/-3/ 16-Circuit 
 

 

[-1,-1,-4,2]  

 
(98a_AC_-2141) 

(NEW COLLISION) 

(-1,-1,-1), (-1,-1,1), (1,0,0), (1,-1,0) 
v2  = (-1,-1,-1) 
v4  = (-1,-1,1)  
v6  = (-1,0,0) 
v7  = (1,-1,0) 
H  = (-1,0,0) 4neigh /1/3/5/6/ 
/1/-2/1/3/5/-4/5/6/8/9/1/3/5/6/8/9/ 
/1/3/5/6/7/9/1/3/5/6/7/9/ 
28-Circuit 
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C.CE(DF) E.G.: 36𝐻 = −6𝑣 − 6𝑣 + 24𝑣 + 12𝑣 − 12𝑣 + 12𝑣 − 12𝑣 − 6𝑣 − 6𝑣  
 𝑪𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟖 = 𝒗𝟗 = 𝟎𝟎𝟎. 

36𝐻 = −6𝑣 + 24𝑣 + 12𝑣 − 6𝑣   
6𝐻 = −𝑣 + 4𝑣 + 2𝑣 − 𝑣  

𝐻 =? 

 

 
 

CE: POSSIBLE 
6𝐻 = −𝑣 + 4𝑣 + 2𝑣 − 𝑣 / 𝐻 =? 

 
𝑎𝑣 + 𝑏𝑣 − 𝑐𝑣 + 𝑑𝑣 = 6𝐻+𝑣 − 4𝑣 − 2𝑣 + 𝑣  

 
(𝑎−1)𝑣 + (𝑏 + 2)𝑣 + (−𝑐 + 4)𝑣 + (𝑑 − 1)𝑣 = 6𝐻 

 

 

[1,4,-2,1]  

 
(98a_AC_41-21 ) 

(1,1,1), (-1,0,0), (-1,1,0), (1,1,-1) 
v2  = (1,1,1) 
v4  = (-1,0,0)  
v6  = (1,-1,0) 
v7  = (1,1,-1) 
H  = (0,-1,0) 2neigh /4/6/ 
/2/3/4/-5/4/-5/4/6/7/9/1/3/4/6/8/9/ 
16-Circuit 

[1,-2,4,1]  

 
(98a_AC_-2141) 

(NEW COLLISION) 

(1,1,1), (-1,1,0), (-1,0,0), (1,1,-1) 
v2  = (1,1,1) 
v4  = (-1,1,0)  
v6  = (1,0,0) 
v7  = (1,1,-1) 
H  = (0,0,0) 4neigh /-3/-1/-9/-8/ 
/-1/2/-1/-9/-8/7/-8/-6/-5/-3/-1/-9/-8/ 
/-6/-5/-3/-1/-9/-8/-6/-4/-3/-1/-9/-8/-6/ 
/-4/-3/ 28-Circuit 
 
 



554 
 

C.AD(BE)  E.G: 36𝐻 = −8𝑣 − 8𝑣 − 16𝑣 + 10𝑣 + 20𝑣 + 10𝑣 − 16𝑣 + 10𝑣 + 10𝑣  
 𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟓 = 𝒗𝟖 = 𝒗𝟗 = 𝟎𝟎𝟎. 

36𝐻 = 10𝑣 + 10𝑣 − 16𝑣 − 8𝑣  
18𝐻 = 5𝑣 + 5𝑣 − 8𝑣 − 4𝑣  

𝐻 =? 
THEN, IN EACH COORDINATE: 

𝐻 = 1 → 𝑣 = 1, 𝑣 = 1, 𝑣 = −1, 𝑣 = 0 
𝐻 = −1 → 𝑣 = −1, 𝑣 = −1, 𝑣 = 1, 𝑣 = 0 

𝐻 = 0 → 𝑣 = 𝑘, 𝑣 = −𝑘, 𝑣 = 0, 𝑣 = 0 
THEN 𝑣 = 0, NULL DOUBLE EDGE, IMPOSSIBLE. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS AD(BE). 

CASE 98b. 

 
 
 

COL.AB(EF) EQ.G.: 36𝐻 = −2𝑣 − 2𝑣 − 4𝑣 − 2𝑣 − 4𝑣 − 2𝑣 − 4𝑣 + 16𝑣 + 16𝑣  
 𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟔 = 𝒗𝟖 = 𝒗𝟗 = 𝟎𝟎𝟎. 

36𝐻 = 16𝑣 − 2𝑣 − 2𝑣 − 2𝑣  
18𝐻 = 8𝑣 − 𝑣 − 𝑣 − 𝑣  

𝐻 = 0 
8𝑣 = 𝑣 + 𝑣 + 𝑣  AND THUS𝑣 = 0, IMPOSSIBLE, NULL DOUBLE EDGE. 

 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AB (EF). 
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COL.CD EQ.G.: 36𝐻 = −2𝑣 − 2𝑣 − 4𝑣 + 16𝑣 − 4𝑣 + 16𝑣 − 4𝑣 − 2𝑣 − 2𝑣  
 𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟔 = 𝒗𝟖 = 𝒗𝟗 = 𝟎𝟎𝟎. 

36𝐻 = −2𝑣 − 2𝑣 + 16𝑣 + 16𝑣  
18𝐻 = −𝑣 − 𝑣 + 8𝑣 + 8𝑣  

𝐻 =? 
 

𝑎𝑣 − 𝑏𝑣 − 𝑐𝑣 + 𝑑𝑣 = 18𝐻 + 𝑣 + 𝑣 − 8𝑣 − 8𝑣  
 

(𝑎 − 1)𝑣 + (−𝑏 + 8)𝑣 + (−𝑐 + 8)𝑣 + (𝑑 − 1)𝑣 = 18𝐻 
 

THE COEFFICIENTS 𝑎 = 1, 𝑏 = 8, 𝑐 = 8 AND 𝑑 = 1 MODULO 18 CANNOT GENERATE AN 
ADMISSIBLE (𝑎, 𝑏, 𝑐, 𝑑) SOLUTION. 

IMPOSSIBLE, THERE ARE NO COLLISIONS CD. 
C.CF(AD) EQ.G: 36𝐻 = 10𝑣 + 10𝑣 + 20𝑣 + 10𝑣 − 16𝑣 + 10𝑣 − 16𝑣 − 8𝑣 − 8𝑣  
 𝑪𝟎 − 𝑭𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟔 = 𝒗𝟖 = 𝒗𝟗 = 𝟎𝟎𝟎. 

36𝐻 = −8𝑣 + 10𝑣 + 10𝑣 + 10𝑣  
18𝐻 = −4𝑣 + 5𝑣 + 5𝑣 + 5𝑣  

𝐻 = 0 
4𝑣 = 5𝑣 + 5𝑣 + 5𝑣  , THEN 𝑣 = 0,  IMPOSSIBLE, NULL DOUBLE EDGE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS CF (AD). 

COL.BC(DE) E.G.: 36𝐻 = −4𝑣 − 4𝑣 − 8𝑣 − 4𝑣 + 28𝑣 − 4𝑣 − 8𝑣 − 4𝑣 − 4𝑣  
 𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟔 = 𝒗𝟖 = 𝒗𝟗 = 𝟎𝟎𝟎. 

36𝐻 = −4𝑣 −4𝑣 −4𝑣 −4𝑣   
9𝐻 = −𝑣 −𝑣 −𝑣 −𝑣   

𝐻 = 0 

[1,-1,-1,1]  

 
(3,3,4T64) 

(NEW COLLISION) 

(1,0,0), (0,-1,0), (0,0,-1), (-1,-1,-1) 
v2  = (1,0,0) 
v4  = (0,1,0)  
v5  = (0,0,1) 
v7  = (-1,-1,-1) 
H=(0,0,0) 1neigh /3/ 
/-2/-9/-7/-6/-4/-3/-1/-9/-8/-6/-5/-3/ 
12-Circuit 
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COL. BE E.G.: 36𝐻 = −10𝑣 − 10𝑣 + 16𝑣 + 8𝑣 + 16𝑣 + 8𝑣 − 20𝑣 − 10𝑣 − 10𝑣  
 𝑩𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟔 = 𝒗𝟖 = 𝒗𝟗 = 𝟎𝟎𝟎. 

36𝐻 = 8𝑣 − 10𝑣 − 10𝑣 + 8𝑣   
18𝐻 = 4𝑣 − 5𝑣 − 5𝑣 + 4𝑣  

𝐻 =? 
 
 

𝑎𝑣 − 𝑏𝑣 − 𝑐𝑣 + 𝑑𝑣 = 18𝐻 − 4𝑣 + 5𝑣 + 5𝑣 − 4𝑣  
 
 

(𝑎 − 5)𝑣 + (−𝑏 + 4)𝑣 + (−𝑐 + 4)𝑣 + (𝑑 − 5)𝑣 = 18𝐻 

 
THE COEFFICIENTS 𝑎 = 5, 𝑏 = 4, 𝑐 = 4 AND 𝑑 = 5 MODULO 18 CANNOT GENERATE AN 

ADMISSIBLE (𝑎, 𝑏, 𝑐, 𝑑) SOLUTION. 
 
 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BE. 
C.AC(DF) E.G.: 36𝐻 = −6𝑣 − 6𝑣 − 12𝑣 − 6𝑣 + 24𝑣 − 6𝑣 − 12𝑣 + 12𝑣 + 12𝑣  
 𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟔 = 𝒗𝟖 = 𝒗𝟗 = 𝟎𝟎𝟎. 

36𝐻 = 12𝑣 − 6𝑣 − 6𝑣 − 6𝑣  
6𝐻 = 2𝑣 − 𝑣 − 𝑣 − 𝑣   

𝐻 = 0 
 

[-2,-1,-1,1]  

 
(98a_AC_41-21 ) 

(1,1,1), (-1,-1,0), (-1,0,-1), (0,1,1) 
v2  = (1,1,1) 
v4  = (1,1,0)  
v5  = (1,0,1) 
v7  = (0,1,1) 
H=(0,0,0) 2neigh /1/3/ 
 

/2/-1/-9/-7/-6/-4/-3/-1/2/-1/-9/-8/-6/ 
/-5/-3/-1/ 
16-Circuit 
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C.AE(BF) E.G.: 36𝐻 = −12𝑣 − 12𝑣 + 12𝑣 + 6𝑣 + 12𝑣 + 6𝑣 − 24𝑣 + 6𝑣 + 6𝑣  
 𝑨𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟔 = 𝒗𝟖 = 𝒗𝟗 = 𝟎𝟎𝟎. 

36𝐻 = 6𝑣 − 12𝑣 + 6𝑣 + 6𝑣   
6𝐻 = 𝑣 − 2𝑣 + 𝑣 + 𝑣  

𝐻 = 0 
 

[-1,1,1,2]   
 

 
(98a_AC_41-21 ) 

(1,0,1), (-1,-1,0), (0,-1,-1), (1,1,1) 
v2  = (1,0,1) 
v4  = (1,1,0)  
v5  = (0,1,1) 
v7  = (1,1,1) 
H=(0,0,0) 2neigh /-9/-8/ 
 
/-7/8/9/2/3/4/6/8/-7/8/9/1/3/5/6/8/ 
16-Circuit 

 
 
 
 
 

C.CE(BD) E.G.: 36𝐻 = −6𝑣 − 6𝑣 + 24𝑣 + 12𝑣 − 12𝑣 + 12𝑣 − 12𝑣 − 6𝑣 − 6𝑣  
 𝑪𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟔 = 𝒗𝟖 = 𝒗𝟗 = 𝟎𝟎𝟎. 

36𝐻 = −6𝑣 + 12𝑣 + 12𝑣 − 6𝑣   
6𝐻 = −𝑣 + 2𝑣 + 2𝑣 − 𝑣  

𝐻 =? 
 

 
 

 
 

CE: POSSIBLE 
6𝐻 = −𝑣 + 2𝑣 + 2𝑣 − 𝑣  / 𝐻 =? 

 
𝑎𝑣 − 𝑏𝑣 − 𝑐𝑣 + 𝑑𝑣 = 6𝐻+𝑣 − 2𝑣 − 2𝑣 + 𝑣  

 
 
 

(𝑎 − 1)𝑣 + (−𝑏 + 2)𝑣 + (−𝑐 + 2)𝑣 + (𝑑 − 1)𝑣 = 6𝐻 
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[1,-4,2,1]  

 
(98a_AC_41-21 ) 

(1,1,1), (1,0,0), (1,-1,0), (1,1,-1) 
v2  = (1,1,1) 
v4  = (-1,0,0)  
v5  = (-1,1,0) 
v7  = (1,1,-1) 
H  = (-1,0,0) 2neigh /4/6/ 
/2/3/4/-5/4/-5/4/6/7/9/1/3/4/6/8/9/ 
16-Circuit 

[1,2,2,1]  

 
(98a_AC_-2141) 

(NEW COLLISION) 

(1,1,0), (-1,-1,-1), (0,1,1), (1,-1,0) 
v2  = (1,1,0) 
v4  = (1,1,1)  
v5  = (0,-1,-1) 
v7  = (1,-1,0) 
H  = (0,0,0) 4neigh /-3/-1/-9/-8/ 
/-1/2/-1/-9/-8/7/-8/-6/-5/-3/-1/-9/-8/ 
/-6/-5/-3/-1/-9/-8/-6/-4/-3/-1/-9/-8/-6/ 
/-4/-3/ 28-Circuit 
 

 
 
 
 
 

 
 
 
 
 
 



559 
 

COL. AF E.G.: 36𝐻 = 4𝑣 + 4𝑣 + 8𝑣 + 4𝑣 + 8𝑣 + 4𝑣 − 28𝑣 + 4𝑣 + 4𝑣  
 𝑨𝟎 − 𝑭𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟏 = 𝒗 = 𝒗𝟔 = 𝒗𝟖 = 𝒗𝟗 = 𝟎𝟎𝟎. 

36𝐻 = 4𝑣 + 4𝑣 + 4𝑣 + 4𝑣  
9𝐻 = 𝑣 + 𝑣 + 𝑣 + 𝑣  

𝐻 =? 
 

[-1,1,1,-1]  

 
 

(3,3,4T64) 
(NEW COLLISION) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(1,0,0), (0,-1,0), (0,0,-1), (-1,-1,-1) 
v2  = (1,0,0) 
v4  = (0,1,0)  
v5  = (0,0,1) 
v7  = (-1,-1,-1) 
H=(0,0,0) 1neigh /-9/ 
 
/2/3/4/6/7/9/1/3/5/6/8/9/ 
12-Circuit 
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CASE 99a. 

 
COL.AB(BC) E.G.: 45𝐻 = 7𝑣 + 7𝑣 + 4𝑣 − 2𝑣 − 2𝑣 − 14𝑣 − 4𝑣 − 10𝑣 − 31𝑣  
 𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟒 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

45𝐻 = −2𝑣 + 4𝑣 +7𝑣 − 14𝑣  
𝐻 = 0 

THEN 𝑣 = 0 AND 𝑣 = 0, IMPOSSIBLE FOR A 3-PERIODIC NET. 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AB (BC). 

COL.DE(EF) E.G.: 45𝐻 = −7𝑣 − 7𝑣 − 4𝑣 + 2𝑣 + 2𝑣 − 31𝑣 + 4𝑣 + 10𝑣 − 14𝑣  
 𝑫𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟒 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

45𝐻 = −31𝑣 − 7𝑣 + 2𝑣 − 4𝑣  
𝐻 = 0 

THEN, 𝑣 = 0 AND 𝑣 = 0, IMPOSSIBLE FOR A 3-PERIODIC NET. 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS DE (EF). 

C.AD(CF) E.G.: 45𝐻 = 19𝑣 + 19𝑣 − 2𝑣 + 𝑣 + 𝑣 + 7𝑣 + 2𝑣 + 5𝑣 − 7𝑣  
 𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟒 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

 45𝐻 = 19𝑣 + 7𝑣 + 𝑣 − 2𝑣  
𝐻 = 0 

THEN 𝑣 = 0 AND 𝑣 = 0, IMPOSSIBLE FOR A 3-PERIODIC NET. 
 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AD (CF). 
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COL.AE(CE) E.G.: 45𝐻 = 12𝑣 + 12𝑣 − 6𝑣 + 3𝑣 + 3𝑣 − 24𝑣 + 6𝑣 + 15𝑣 − 21𝑣  
 𝑨𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟒 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

45𝐻 = −24𝑣 + 12𝑣 + 3𝑣 − 6𝑣   
15𝐻 = −8𝑣 + 4𝑣 + 𝑣 − 2𝑣  

𝐻 =?  
THEN, IN EACH COORDINATE: 

𝐻 = 0 AND 𝑣 = 0, 𝑣 = 0, 𝑣 = 0 AND 𝑣 = 0 
𝐻 = 1 AND 𝑣 = −1, 𝑣 = 1, 𝑣 = 1 AND 𝑣 = −1 

𝐻 = −1 AND 𝑣 = 1, 𝑣 = −1, 𝑣 = −1 AND 𝑣 = 1 
THEN −𝑣 = 𝑣 = 𝑣 , IMPOSSIBLE FOR A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AE(CE). 
COL.BD(BF) E.G.: 45𝐻 = 12𝑣 + 12𝑣 − 6𝑣 + 3𝑣 + 3𝑣 + 21𝑣 + 6𝑣 + 15𝑣 + 24𝑣  
 𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟒 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

45𝐻 = 12𝑣 + 21𝑣 +3𝑣 − 6𝑣   
15𝐻 = 4𝑣 + 7𝑣 +𝑣 − 2𝑣   

𝐻 = 0 
THEN −7𝑣 = 4𝑣 +𝑣 − 2𝑣  

𝑣 = −1 AND 𝑣 = 1, 𝑣 = 1, 𝑣 = −1 
𝑣 = 1 AND 𝑣 = −1, 𝑣 = −1, 𝑣 = 1 

𝑣 = 0 AND 𝑣 = 0, 𝑣 = 0, 𝑣 = 0 
THEN 𝑣 = 𝑣 = −𝑣 = −𝑣 , IMPOSSIBLE FOR A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS BD (BF). 

COL.BE E.G.: 45𝐻 = 5𝑣 + 5𝑣 − 10𝑣 + 5𝑣 + 5𝑣 − 10𝑣 + 10𝑣 + 25𝑣 + 10𝑣  
 𝑩𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟒 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

45𝐻 = 5𝑣 − 10𝑣 + 5𝑣 − 10𝑣   
9𝐻 = 𝑣 − 2𝑣 + 𝑣 − 2𝑣  

𝐻 = 0 

[-1,1,-2,2]  

 
(NEW COLLISION) 

(1,1,1), (-1,-1,1), (-1,0,-1), (0,1,-1) 
v1  = (1,1,1) 
v7  = (1,1,-1)  
v8  = (1,0,1) 
v9  = (0,1,-1) 
 H=(0,0,0) 1neigh /4/ 
 

/1/-8/-4/3/2/-8/-4/5/7/-9/-4/5/6/-9/-4/3/ 
16-Circuit 
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COL.AC E.G.: 45𝐻 = 9𝑣 + 9𝑣 + 18𝑣 − 9𝑣 − 9𝑣 − 18𝑣 + 27𝑣 − 27𝑣  
 𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟒 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

45𝐻 = 9𝑣 − 18𝑣 − 9𝑣 + 18𝑣   
5𝐻 = 𝑣 − 2𝑣 − 𝑣 + 2𝑣  

𝐻 =? 

 

 
AC: POSSIBLE 

5𝐻 = 𝑣 − 2𝑣 − 𝑣 + 2𝑣  / 𝐻 =? 
 
 

𝑎𝑣 − 𝑏𝑣 − 𝑐𝑣 + 𝑑𝑣 = 5𝐻 − 𝑣 + 2𝑣 + 𝑣 − 2𝑣  
 

(𝑎+1)𝑣 + (−𝑏 − 1)𝑣 + (−𝑐 − 2)𝑣 + (𝑑 + 2)𝑣 = 5𝐻 
 
 
 

[-1,-1,-2,-2]  

 
(NEW COLLISION) 

(-1,-1,1), (1,-1,1), (0,1,0), (0,0,-1) 
v1  = (-1,-1,1) 
v7  = (-1,1,-1)  
v8  = (0,-1,0) 
v9  = (0,0,-1) 
H  = (0,0,0) 2neigh /-3/5/ 
/-1/-3/5/7/-9/8/-2/-3/5/6/-9/8/ 
12-Circuit 
 
 

[-1,-1,3,-2]  

 
(NEW COLLISION) 

(1,0,1), (1,1,0), (0,1,1), (-1,1,1) 
v1  = (1,0,1) 
v7  = (-1,-1,0)  
v8  = (0,-1,-1) 
v9  = (-1,1,1) 
H  = (0,1,1) 4neigh /2/-8/-4/5/ 
/2/-8/-4/5/6/-9/-4/3/2/-8/-4/5/7/-9/-4/3/ 
/2/-1/2/-8/-4/3/ 22-Circuit 
 
 
 



563 
 

[-1,4,3,-2]  

 
(NEW COLLISION) 

(-1,-1,-1), (-1,0,1), (1,-1,-1), (0,-1,1) 
v1  = (-1,-1,-1) 
v7  = (1,0,-1)  
v8  = (-1,1,1) 
v9  = (0,-1,1) 
H  = (0,-1,0) 6neigh /2/-8/-4/5/6/-7/ 
/2/-8/-4/5/6/-7/6/-9/-4/3/2/-8/-4/5/6/-7/ 
/6/-7/6/-7/6/-9/-4/3/2/-1/2/-8/-4/3/ 
30-Circuit 
 

COL.DF E.G.: 45𝐻 = 9𝑣 + 9𝑣 + 27𝑣 + 18𝑣 − 18𝑣 − 27𝑣 − 9𝑣 − 9𝑣  
 𝑫𝟎 − 𝑭𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟒 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

 45𝐻 = −9𝑣 − 27𝑣 + 9𝑣 + 27𝑣  
5𝐻 = −𝑣 − 3𝑣 + 𝑣 + 3𝑣  

𝐻 =? 

 

 
DF: POSSIBLE 

5𝐻 = −𝑣 − 3𝑣 + 𝑣 + 3𝑣  / 𝐻 =? 
 
 

𝑎𝑣 − 𝑏𝑣 − 𝑐𝑣 + 𝑑𝑣 = 5𝐻 + 𝑣 + 3𝑣 − 𝑣 − 3𝑣  
 

(𝑎−1)𝑣 + (−𝑏 + 1)𝑣 + (−𝑐 − 3)𝑣 + (𝑑 + 3)𝑣 = 5𝐻 
 
 

[-4,1,-3,2]  

 
 

(1,0,-1), (1,1,1), (-1,1,1), (0,1,-1) 
v1  = (1,0,-1) 
v7  = (-1,-1,-1)  
v8  = (1,-1,-1) 
v9  = (0,1,-1) 
H  = (-1,1,0) 4neigh /-1/-3/4/9/ 
/-1/-3/4/9/-6/-5/4/8/-1/2/-1/-3/4/9/-7/ 
/-5/4/8/-1/-3/4/8/ 22-Circuit 
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[-4,1,2,-3]  

 

(-1,0,1), (-1,-1,-1), (0,-1,1), (1,-1,-1) 
v1  = (-1,0,1) 
v7  = (1,1,1)  
v8  = (0,1,-1) 
v9  = (1,-1,-1) 
H  = (1,-1,0) 6neigh /-1/2/-8/-4/5/6/ 
/-1/2/-8/-4/5/6/-9/-4/3/2/-1/2/-8/-4/5/6/ 
/-7/6/-9/-4/5/6/-9/-4/3/2/-1/2/-1/2/ 
30-Circuit 
 

[1,-4,-3,2]  

 
(99a_AC_-143-2) 
(NEW COLLISION) 

(-1,-1,-1), (-1,0,1), (1,-1,-1), (0,-1,1) 
v1  = (-1,-1,-1) 
v7  = (1,0,-1)  
v8  = (-1,1,1) 
v9  = (0,-1,1) 
H  = (1,-1,0) 6neigh /-2/-3/4/9/-6/7/ 
/2/-1/2/-1/2/-1/2/-1/2/-8/-4/5/6/-7/6/-9/ 
/-4/3/2/-8/-4/5/6/-9/-4/5/6/-9/-4/3/ 
30-Circuit 

[1,-4,2,-3]  

 
(99a_AC_-1-13-2) 
(NEW COLLISION) 

(-1,-1,-1), (-1,0,1), (0,-1,1), (1,-1,-1) 
v1  = (-1,-1,-1) 
v7  = (1,0,-1)  
v8  = (0,1,-1) 
v9  = (1,-1,-1) 
H  = (1,-1,0) 4neigh /-8/-4/5/7/ 
/1/-8/-4/5/7/-6/7/-9/-4/5/7/-9/-4/5/7/-9/ 
/-4/3/2/-8/-4/3/ 
22-Circuit 
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[1,1,-3,2]  

 

(1,0,1), (1,1,0), (0,1,1), (-1,1,1) 
v1  = (1,0,1) 
v7  = (-1,-1,0)  
v8  = (0,-1,-1) 
v9  = (-1,1,1) 
H  = (-1,1,1) 4neigh /-2/-3/4/9/ 
/-2/1/-2/-3/4/8/-2/-3/4/9/-7/-5/4/9/-6/ 
/-5/4/8/-2/-3/4/8/ 
22-Circuit 

[1,1,2,-3]  

 

(1,0,1), (1,1,0), (-1,1,1), (0,1,1) 
v1  = (1,0,1) 
v7  = (-1,-1,0)  
v8  = (1,-1,-1) 
v9  = (0,1,1) 
H  = (-1,1,1) 4neigh /-8/-4/5/6/ 
/1/-8/-4/3/2/-8/-4/5/6/-7/6/-9/-4/5/6/-9/ 
/-4/5/6/-9/-4/3/ 
22-Circuit 
 

[1,1,2,2]  

 
(99a_AC_-1-1-2-2) 
 (NEW COLLISION) 

(-1,-1,1), (1,-1,1), (0,1,0), (0,0,-1) 
v1  = (-1,-1,1) 
v7  = (-1,1,-1)  
v8  = (0,-1,0) 
v9  = (0,0,-1) 
H  = (0,1,-1) 2neigh /-8/9/ 
/1/-8/9/-7/-5/3/2/-8/9/-6/-5/3/ 
12-Circuit 
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C.CD(AF) E.G.: 45𝐻 = 10𝑣 + 10𝑣 − 20𝑣 + 10𝑣 + 10𝑣 + 25𝑣 − 25𝑣 + 5𝑣 + 20𝑣  
 𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟒 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

45𝐻 = 10𝑣 + 25𝑣 + 10𝑣 − 20𝑣  
9𝐻 = 2𝑣 + 5𝑣 + 2𝑣 − 4𝑣  

𝐻 =? 
 
 

𝑎𝑣 − 𝑏𝑣 − 𝑐𝑣 + 𝑑𝑣 = 9𝐻 − 2𝑣 − 5𝑣 − 2𝑣 + 4𝑣  
 

(𝑎+2)𝑣 + (−𝑏 + 2)𝑣 + (−𝑐 + 5)𝑣 + (𝑑 − 4)𝑣 = 9𝐻 
 

THE COEFFICIENTS 𝑎 = −2, 𝑏 = 2, 𝑐 = 5 AND 𝑑 = 4 MODULO 9 CANNOT GENERATE AN 
ADMISSIBLE (𝑎, 𝑏, 𝑐, 𝑑) SOLUTION. 

IMPOSSIBLE, THERE ARE NO COLLISIONS CD(AF). 

CASE 99b. 

 
COL.AB E.G.: 45𝐻 = 7𝑣 + 7𝑣 + 4𝑣 − 2𝑣 − 2𝑣 − 14𝑣 − 4𝑣 − 10𝑣 − 31𝑣  
 𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟗 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

45𝐻 = −2𝑣 − 10𝑣 +7𝑣 − 14𝑣  
𝐻 = 0 

THEN 𝑣 = 0 AND 𝑣 = 0, IMPOSSIBLE FOR A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AB. 

COL.DE E.G.: 45𝐻 = −7𝑣 − 7𝑣 − 4𝑣 + 2𝑣 + 2𝑣 − 31𝑣 + 4𝑣 + 10𝑣 − 14𝑣  
 𝑫𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟗 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

45𝐻 = −31𝑣 − 7𝑣 + 2𝑣 + 10𝑣  
𝐻 = 0 

THEN, 𝑣 = 0, 𝑣 = 0, IMPOSSIBLE FOR A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS DE. 
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COL.AD E.G.: 45𝐻 = 19𝑣 + 19𝑣 − 2𝑣 + 𝑣 + 𝑣 + 7𝑣 + 2𝑣 + 5𝑣 − 7𝑣  
 𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟗 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

 45𝐻 = 19𝑣 + 7𝑣 + 𝑣 + 5𝑣   
𝐻 = 0 

THEN 𝑣 = 0 AND 𝑣 = 0, IMPOSSIBLE FOR A 3-PERIODIC NET. 
 
 
 
 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AD. 

COL.AE E.G.: 45𝐻 = 12𝑣 + 12𝑣 − 6𝑣 + 3𝑣 + 3𝑣 − 24𝑣 + 6𝑣 + 15𝑣 − 21𝑣  
 𝑨𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟗 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

45𝐻 = −24𝑣 + 12𝑣 + 3𝑣 + 15𝑣   
15𝐻 = −8𝑣 + 4𝑣 + 𝑣 + 5𝑣  

𝐻 = 0 
THEN 8𝑣 = 4𝑣 + 𝑣 + 5𝑣  AND IN EACH COORDINATE: 

𝑣 = −1 AND 𝑣 = −1, 𝑣 = 1, 𝑣 = −1 
𝑣 = 1 AND 𝑣 = 1, 𝑣 = −1, 𝑣 = 1 
𝑣 = 0 AND 𝑣 = 𝑘, 𝑣 = 𝑘, 𝑣 = −𝑘 

THEN 𝑣 −2𝑣 = 𝑣 = −𝑣 , IMPOSSIBLE FOR A 3-PERIODIC NET. 
 
 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AE. 
COL.BD E.G.: 45𝐻 = 12𝑣 + 12𝑣 − 6𝑣 + 3𝑣 + 3𝑣 + 21𝑣 + 6𝑣 + 15𝑣 + 24𝑣  
 𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟗 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

45𝐻 = 12𝑣 + 21𝑣 +3𝑣 + 15𝑣   
15𝐻 = 4𝑣 + 7𝑣 +𝑣 + 5𝑣   

𝐻 =?  
THEN, IN EACH COORDINATE: 

𝐻 = 0 AND 𝑣 = 𝑘, 𝑣 = 0, 𝑣 = 𝑘 AND 𝑣 = −𝑘 
𝐻 = 1 AND 𝑣 = 1, 𝑣 = 1, 𝑣 = −1 AND 𝑣 = 1 

𝐻 = −1 AND 𝑣 = −1, 𝑣 = −1, 𝑣 = 1 AND 𝑣 = −1 
THEN 𝑣 = −𝑣  AND 2𝑣 − 𝑣 = 𝑣    IMPOSSIBLE FOR A 3-PERIODIC NET. 

 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BD. 
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COL.BE E.G.: 45𝐻 = 5𝑣 + 5𝑣 − 10𝑣 + 5𝑣 + 5𝑣 − 10𝑣 + 10𝑣 + 25𝑣 + 10𝑣  
 𝑩𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟗 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

45𝐻 = 5𝑣 − 10𝑣 + 5𝑣 + 25𝑣   
9𝐻 = 𝑣 − 2𝑣 + 𝑣 + 5𝑣  

𝐻 =? 

 

 
BE: POSSIBLE 

9𝐻 = 𝑣 − 2𝑣 + 𝑣 + 5𝑣  / 𝐻 =? 
 
 

𝑎𝑣 + 𝑏𝑣 − 𝑐𝑣 − 𝑑𝑣 = 9𝐻 − 𝑣 + 2𝑣 − 𝑣 − 5𝑣  
 

(𝑎+1)𝑣 + (𝑏 + 5)𝑣 + (−𝑐 + 1)𝑣 + (−𝑑 − 2)𝑣 = 9𝐻 

[-1,4,1,-2]  

 
(99a_BE_-11-22) 

(NEW COLLISION) 

(-1,-1,-1), (-1,0,0), (1,1,-1), (-1,1,0) 
v1  = (-1,-1,-1) 
v4  = (-1,0,0)  
v7  = (-1,-1,1) 
v8  = (1,-1,0) 
H  = (-1,0,0) 1neigh /4/ 
/-1/-3/4/8/-2/-3/4/9/-7/-5/4/9/-6/-5/ 
/4/8/ 16-Circuit 

COL.AC E.G.: 45𝐻 = 9𝑣 + 9𝑣 + 18𝑣 − 9𝑣 − 9𝑣 − 18𝑣 + 27𝑣 − 27𝑣  
 𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟗 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

45𝐻 = 9𝑣 − 18𝑣 − 9𝑣   
5𝐻 = 𝑣 − 2𝑣 − 𝑣  

𝐻 = 0 

[-1,0,-1,-2]  

 
(99a_AC_-1-1-2-2) 
(NEW COLLISION) 

(1,1,0), (0,0,1), (-1,1,0), (0,-1,0) 
v1  = (1,1,0) 
v4  = (0,0,1)  
v7  = (1,-1,0) 
v8  = (0,1,0) 
 H=(0,0,0) 2neigh /-3/5/ 
/1/-8/9/-7/-5/3/2/-8/9/-6/-5/3/ 
12-Circuit 
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COL.CD E.G.: 45𝐻 = 10𝑣 + 10𝑣 − 20𝑣 + 10𝑣 + 10𝑣 + 25𝑣 − 25𝑣 + 5𝑣 + 20𝑣  
 𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟗 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

45𝐻 = 10𝑣 + 25𝑣 + 10𝑣 + 5𝑣  
9𝐻 = 2𝑣 + 5𝑣 + 2𝑣 + 𝑣  

𝐻 =? 
 

 
𝑎𝑣 + 𝑏𝑣 − 𝑐𝑣 − 𝑑𝑣 = 9𝐻 − 2𝑣 − 5𝑣 − 2𝑣 − 𝑣  

 
(𝑎+2)𝑣 + (𝑏 + 1)𝑣 + (−𝑐 + 2)𝑣 + (−𝑑 + 5)𝑣 = 9𝐻 

 
THE COEFFICIENTS 𝑎 = −2, 𝑏 = −1, 𝑐 = 2 AND 𝑑 = 5 MODULO 9 CANNOT GENERATE AN 

ADMISSIBLE (𝑎, 𝑏, 𝑐, 𝑑) SOLUTION. 
 
 
 
 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS CD. 
COL.AF E.G.: 45𝐻 = 10𝑣 + 10𝑣 + 25𝑣 + 20𝑣 − 25𝑣 + 5𝑣 − 20𝑣 + 10𝑣 + 10𝑣  
 𝑨𝟎 − 𝑭𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟗 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

 45𝐻 = 10𝑣 − 20𝑣 + 10𝑣 + 5𝑣  
9𝐻 = 2𝑣 − 4𝑣 + 2𝑣 + 𝑣  

𝐻 =? 
 

𝑎𝑣 + 𝑏𝑣 − 𝑐𝑣 − 𝑑𝑣 = 9𝐻 − 2𝑣 + 4𝑣 − 2𝑣 − 𝑣  
 

(𝑎+2)𝑣 + (𝑏 + 1)𝑣 + (−𝑐 + 2)𝑣 + (−𝑑 − 4)𝑣 = 9𝐻 
 

THE COEFFICIENTS 𝑎 = −2, 𝑏 = −1, 𝑐 = 2 AND 𝑑 = −4 MODULO 9 CANNOT GENERATE AN 
ADMISSIBLE (𝑎, 𝑏, 𝑐, 𝑑) SOLUTION. 

 
 
 
 
 
 
 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AF. 
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COL.BC E.G.: 45𝐻 = −7𝑣 − 7𝑣 + 14𝑣 + 31𝑣 + 4𝑣 + 10𝑣 − 4𝑣 + 2𝑣 + 2𝑣  
 𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟗 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

 45𝐻 = 2𝑣 − 4𝑣 − 7𝑣 + 10𝑣  
𝐻 = 0 

THEN 𝑣 = 0  AND 𝑣 = 0, IMPOSSIBLE. 
 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BC. 

COL.EF E.G.: 45𝐻 = 7𝑣 + 7𝑣 + 31𝑣 + 14𝑣 − 4𝑣 − 10𝑣 + 4𝑣 − 2𝑣 − 2𝑣  
 𝑬𝟎 − 𝑭𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟗 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

 45𝐻 = −2𝑣 + 4𝑣 + 7𝑣 − 10𝑣  
𝐻 = 0 

THEN 𝑣 = 0 AND 𝑣 = 0, IMPOSSIBLE. 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS EF. 

COL.CF E.G.: 45𝐻 = 19𝑣 + 19𝑣 + 7𝑣 − 7𝑣 + 2𝑣 + 5𝑣 − 2𝑣 + 𝑣 + 𝑣  
 𝑪𝟎 − 𝑭𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟗 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

 45𝐻 = 𝑣 − 2𝑣 + 19𝑣 + 5𝑣  
𝐻 = 0 

THEN 𝑣 = 0 AND 𝑣 = 0, IMPOSSIBLE. 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS CF. 

COL.CE E.G.: 45𝐻 = 12𝑣 + 12𝑣 − 24𝑣 − 21𝑣 + 6𝑣 + 15𝑣 − 6𝑣 + 3𝑣 + 3𝑣  
 𝑪𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟗 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

 45𝐻 = 3𝑣 − 6𝑣 + 12𝑣 + 15𝑣  
15𝐻 = 𝑣 − 2𝑣 + 4𝑣 + 5𝑣  

𝐻 = 0 
THEN −5𝑣 = 𝑣 − 2𝑣 + 4𝑣  AND: 

𝑣 = 0 AND 𝑣 = 0, 𝑣 = 0 AND 𝑣 = 0 
𝑣 = 1 AND 𝑣 = −1, 𝑣 = 0 AND 𝑣 = −1 
𝑣 = 1 AND 𝑣 = 1, 𝑣 = 1 AND 𝑣 = −1 
𝑣 = −1 AND 𝑣 = 1, 𝑣 = 0 AND 𝑣 = 1 

𝑣 = −1 AND 𝑣 = −1, 𝑣 = −1 AND 𝑣 = 1 
THEN 𝑣 = −𝑣  AND 𝑣 = 𝑣 − 2𝑣  , IMPOSSIBLE FOR A 3-PERIODIC NET. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS CE. 



571 
 

COL.BF E.G.: 45𝐻 = 12𝑣 + 12𝑣 + 21𝑣 + 24𝑣 + 6𝑣 + 15𝑣 − 6𝑣 + 3𝑣 + 3𝑣  
 𝑩𝟎 − 𝑭𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟗 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

 45𝐻 = 3𝑣 − 6𝑣 + 12𝑣 + 15𝑣  
15𝐻 = 𝑣 − 2𝑣 + 4𝑣 + 5𝑣  

𝐻 = 0 
THEN −5𝑣 = 𝑣 − 2𝑣 + 4𝑣  AND: 

𝑣 = 0 AND 𝑣 = 0, 𝑣 = 0 AND 𝑣 = 0 
𝑣 = 1 AND 𝑣 = −1, 𝑣 = 0 AND 𝑣 = −1 
𝑣 = 1 AND 𝑣 = 1, 𝑣 = 1 AND 𝑣 = −1 
𝑣 = −1 AND 𝑣 = 1, 𝑣 = 0 AND 𝑣 = 1 

𝑣 = −1 AND 𝑣 = −1, 𝑣 = −1 AND 𝑣 = 1 
THEN 𝑣 = −𝑣  AND 𝑣 = 𝑣 − 2𝑣  , IMPOSSIBLE FOR A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS BF. 

COL.DF E.G.: 45𝐻 = 9𝑣 + 9𝑣 + 27𝑣 + 18𝑣 − 18𝑣 − 27𝑣 − 9𝑣 − 9𝑣  
 𝑫𝟎 − 𝑭𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟗 = 𝒗𝟓 = 𝒗𝟔 = 𝟎𝟎𝟎. 

 45𝐻 = −9𝑣 − 27𝑣 + 9𝑣  
5𝐻 = −𝑣 − 3𝑣 + 𝑣  

𝐻 =? 
 

 

 
DF: POSSIBLE 

5𝐻 = −𝑣 − 3𝑣 + 𝑣 / 𝐻 =? 
 
 

𝑎𝑣 + 𝑏𝑣 − 𝑐𝑣 − 𝑑𝑣 = 5𝐻 + 𝑣 + 3𝑣 − 𝑣  
 
 

(𝑎−1)𝑣 + 𝑏𝑣 + (−𝑐 + 1)𝑣 + (−𝑑 − 3)𝑣 = 5𝐻 
 

[1,0,1,2]  

 
(99a_AC_-1-1-2-2) 
(NEW COLLISION) 

(1,1,0), (0,0,1), (-1,1,0), (0,-1,0) 
v1  = (1,1,0) 
v4  = (0,0,1)  
v7  = (1,-1,0) 
v8  = (0,1,0) 
H  = (0,-1,0) 2neigh /-8/9/ 
/1/-8/9/-7/-5/3/2/-8/9/-6/-5/3/ 
12-Circuit 
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CASE 99c. 

 
COL.AB(EF) E.G.: 45𝐻 = 7𝑣 + 7𝑣 + 4𝑣 − 2𝑣 − 2𝑣 − 14𝑣 − 4𝑣 − 10𝑣 − 31𝑣  
 𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟗 = 𝒗𝟒 = 𝒗𝟔 = 𝟎𝟎𝟎. 

45𝐻 = −2𝑣 − 4𝑣 +7𝑣 − 14𝑣  
𝐻 = 0 

THEN 𝑣 = 0  AND 𝑣 = 0, IMPOSSIBLE. 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AB (EF). 

C.DE(BC) E.G.: 45𝐻 = −7𝑣 − 7𝑣 − 4𝑣 + 2𝑣 + 2𝑣 − 31𝑣 + 4𝑣 + 10𝑣 − 14𝑣  
 𝑫𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟗 = 𝒗𝟒 = 𝒗𝟔 = 𝟎𝟎𝟎. 

45𝐻 = −31𝑣 − 7𝑣 + 2𝑣 + 4𝑣  
𝐻 = 0 

THEN, 𝑣 = 0 AND 𝑣 = 0, IMPOSSIBLE FOR A 3-PERIODIC NET. 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS DE (BC). 

C.AD(CF) E.G.: 45𝐻 = 19𝑣 + 19𝑣 − 2𝑣 + 𝑣 + 𝑣 + 7𝑣 + 2𝑣 + 5𝑣 − 7𝑣  
 𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟗 = 𝒗𝟒 = 𝒗𝟔 = 𝟎𝟎𝟎. 

 45𝐻 = 19𝑣 + 7𝑣 + 𝑣 + 2𝑣  
𝐻 = 0 

THEN 𝑣 = 0  AND 𝑣 = 0, IMPOSSIBLE. 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AD (CF). 
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COL.AE(BF) E.G.: 45𝐻 = 12𝑣 + 12𝑣 − 6𝑣 + 3𝑣 + 3𝑣 − 24𝑣 + 6𝑣 + 15𝑣 − 21𝑣  
 𝑨𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟗 = 𝒗𝟒 = 𝒗𝟔 = 𝟎𝟎𝟎. 

45𝐻 = −24𝑣 + 12𝑣 + 3𝑣 + 6𝑣  
15𝐻 = −8𝑣 + 4𝑣 + 𝑣 + 2𝑣  

𝐻 =?  
IN EACH COORDINATE: 

𝐻 = 0 AND 𝑣 = 0, 𝑣 = 0, 𝑣 = 0 AND 𝑣 = 0 
𝐻 = 1 AND 𝑣 = −1, 𝑣 = 1, 𝑣 = 1 AND 𝑣 = 1 

𝐻 = −1 AND 𝑣 = 1, 𝑣 = −1, 𝑣 = −1 AND 𝑣 = −1 
THEN −𝑣 = 𝑣 = 𝑣 = 𝑣 , IMPOSSIBLE FOR A 3-PERIODIC NET. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AE (BF). 
C.BD(CE) E.G.: 45𝐻 = 12𝑣 + 12𝑣 − 6𝑣 + 3𝑣 + 3𝑣 + 21𝑣 + 6𝑣 + 15𝑣 + 24𝑣  
 𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟗 = 𝒗𝟒 = 𝒗𝟔 = 𝟎𝟎𝟎. 

45𝐻 = 12𝑣 + 21𝑣 +3𝑣 + 6𝑣   
15𝐻 = 4𝑣 + 7𝑣 +𝑣 + 2𝑣   

𝐻 = 0  
THEN −7𝑣 = 4𝑣 + 𝑣 + 2𝑣  AND: 
𝑣 = 0, 𝑣 = 0, 𝑣 = 0 AND 𝑣 = 0 

𝑣 = −1, 𝑣 = 1, 𝑣 = 1 AND 𝑣 = 1 
𝑣 = 1, 𝑣 = −1, 𝑣 = −1 AND 𝑣 = −1 

THEN −𝑣 = 𝑣 = 𝑣 = 𝑣 , IMPOSSIBLE FOR A 3-PERIODIC NET. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BD (EC). 

COL.BE E.G.: 45𝐻 = 5𝑣 + 5𝑣 − 10𝑣 + 5𝑣 + 5𝑣 − 10𝑣 + 10𝑣 + 25𝑣 + 10𝑣  
 𝑩𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟗 = 𝒗𝟒 = 𝒗𝟔 = 𝟎𝟎𝟎. 

45𝐻 = 5𝑣 − 10𝑣 + 5𝑣 + 10𝑣  
9𝐻 = 𝑣 − 2𝑣 + 𝑣 + 2𝑣  

𝐻 = 0 

[-1,2,1,-2]  

 
(99a_BE_-11-22) 

(NEW COLLISION) 

(1,1,1), (-1,0,0), (1,-1,1), (-1,-1,0) 
v1  = (1,1,1) 
v5  = (1,0,0)  
v7  = (-1,1,-1) 
v8  = (1,1,0) 
 H=(0,0,0) 1neigh /4/ 
/1/-8/-4/5/7/-9/-4/3/2/-8/-4/5/6/-9/-4/3/ 
16-Circuit 
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COL.AC(DF) E.G.: 45𝐻 = 9𝑣 + 9𝑣 + 18𝑣 − 9𝑣 − 9𝑣 − 18𝑣 + 27𝑣 − 27𝑣  
 𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟗 = 𝒗𝟒 = 𝒗𝟔 = 𝟎𝟎𝟎. 

45𝐻 = 9𝑣 − 18𝑣 − 9𝑣 + 27𝑣   
5𝐻 = 𝑣 − 2𝑣 − 𝑣 + 3𝑣  

𝐻 =? 

 

AC: POSSIBLE 
5𝐻 = 𝑣 − 2𝑣 − 𝑣 + 3𝑣 / 𝐻 =? 

 
 

𝑎𝑣 − 𝑏𝑣 − 𝑐𝑣 − 𝑑𝑣 = 5𝐻 − 𝑣 + 2𝑣 + 𝑣 − 3𝑣  
 
 

(𝑎+1)𝑣 + (−𝑏+3)𝑣 + (−𝑐 − 1)𝑣 + (−𝑑 − 2)𝑣 = 5𝐻 
 

 
 

[-1,-2,-1,-2]  

 
(99a_AC_-1-1-2-2) 
(NEW COLLISION) 

(1,1,-1), (0,-1,0), (-1,1,-1), (0,0,1) 
v1  = (1,1,-1) 
v5  = (0,1,0)  
v7  = (1,-1,1) 
v8  = (0,0,-1) 
H  = (0,1,0) 2neigh /-3/5/ 
/-1/-3/5/7/-9/8/-2/-3/5/6/-9/8/ 
12-Circuit 
 
 

[4,-2,-1,3]  

 
(99a_AC_-1-13-2) 
(NEW COLLISION) 

(1,0,-1), (0,1,-1), (1,1,1), (-1,1,1) 
v1  = (1,0,-1) 
v5  = (0,-1,1)  
v7  = (-1,-1,-1) 
v8  = (1,-1,-1) 
H  = (0,0,1) 4neigh /1/-8/-4/5/ 
/1/-2/1/-8/-4/3/1/-8/-4/3/1/-8/-4/5/7/-9/ 
/-4/5/6/-9/-4/3/ 
22-Circuit 
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[4,3,-1,-2] 

 

(1,0,-1), (-1,1,1), (1,1,1), (0,1,-1) 
v1  = (1,0,-1) 
v5  = (1,-1,-1)  
v7  = (-1,-1,-1) 
v8  = (0,-1,1) 
H  = (1,0,-1) 6neigh /1/-2/-3/4/9/-6/ 
/-2/1/-2/1/-2/1/-2/1/-2/-3/4/8/-2/-3/4/ 
/9/-6/7/-6/-5/4/9/-6/-5/4/9/-6/-5/4/8/ 
30-Circuit 
 

[-1,-2,4,3]  

 

(1,1,1), (0,1,-1), (1,0,-1), (-1,1,1) 
v1  = (1,1,1) 
v5  = (0,-1,1)  
v7  = (-1,0,1) 
v8  = (1,-1,-1) 
H  = (0,0,1) 6neigh /2/-8/-4/5/6/-7/ 
/2/-1/2/-8/-4/3/2/-8/-4/3/2/-8/-4/5/6/-7/ 
/6/-7/6/-7/6/-7/6/-9/-4/5/6/-9/-4/3/ 
30-Circuit 
 

COL.CD E.G.: 45𝐻 = 10𝑣 + 10𝑣 − 20𝑣 + 10𝑣 + 10𝑣 + 25𝑣 − 25𝑣 + 5𝑣 + 20𝑣  
 𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟗 = 𝒗𝟒 = 𝒗𝟔 = 𝟎𝟎𝟎. 

45𝐻 = 10𝑣 + 25𝑣 + 10𝑣 − 25𝑣  
9𝐻 = 2𝑣 + 5𝑣 + 2𝑣 − 5𝑣  

𝐻 =? 
 
 

𝑎𝑣 − 𝑏𝑣 − 𝑐𝑣 − 𝑑𝑣 = 9𝐻 − 2𝑣 − 5𝑣 − 2𝑣 + 5𝑣  
 

(𝑎+2)𝑣 + (−𝑏 − 5)𝑣 + (−𝑐 + 2)𝑣 + (−𝑑 + 5)𝑣 = 9𝐻 
 

THE COEFFICIENTS 𝑎 = −2, 𝑏 = −5, 𝑐 = 2 AND 𝑑 = 5 MODULO 9 CANNOT GENERATE AN 
ADMISSIBLE (𝑎, 𝑏, 𝑐, 𝑑) SOLUTION. 

 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS CD. 
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COL.AF E.G.: 45𝐻 = 10𝑣 + 10𝑣 + 25𝑣 + 20𝑣 − 25𝑣 + 5𝑣 − 20𝑣 + 10𝑣 + 10𝑣  
 𝑨𝟎 − 𝑭𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟗 = 𝒗𝟒 = 𝒗𝟔 = 𝟎𝟎𝟎. 

 45𝐻 = 10𝑣 − 20𝑣 + 10𝑣 + 20𝑣  
9𝐻 = 2𝑣 − 4𝑣 + 2𝑣 + 4𝑣  

𝐻 = 0 
𝑣 − 2𝑣 + 𝑣 + 2𝑣 = 0 

[-1,2,1,-2]  

 
(NEW COLLISION) 

(1,1,1), (-1,0,0), (1,-1,1), (-1,-1,0) 
v1  = (1,1,1) 
v5  = (1,0,0)  
v7  = (-1,1,-1) 
v8  = (1,1,0) 
 H=(0,0,0) 3neigh /-3/4/9/ 
/1/-8/-4/5/7/-9/-4/3/2/-8/-4/5/6/-9/ 
/-4/3/ 
16-Circuit 
 
 
 
 

CASE 99d. 

 
C.AB(DE) E.G.: 45𝐻 = 7𝑣 + 7𝑣 + 4𝑣 − 2𝑣 − 2𝑣 − 14𝑣 − 4𝑣 − 10𝑣 − 31𝑣  
 𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟓 = 𝒗 = 𝒗𝟗 = 𝒗𝟖 = 𝒗𝟔 = 𝟎𝟎𝟎. 

45𝐻 = −2𝑣 − 10𝑣 +7𝑣 + 7𝑣  
𝐻 = 0 

THEN 𝑣 = 0, 𝑣 = 0 AND 𝑣 = −𝑣  IMPOSSIBLE. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AB (DE). 
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COL.AD E.G.: 45𝐻 = 19𝑣 + 19𝑣 − 2𝑣 + 𝑣 + 𝑣 + 7𝑣 + 2𝑣 + 5𝑣 − 7𝑣  
 𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟓 = 𝒗 = 𝒗𝟗 = 𝒗𝟖 = 𝒗𝟔 = 𝟎𝟎𝟎. 

 45𝐻 = 19𝑣 + 19𝑣 + 𝑣 + 5𝑣  
𝐻 = 0 

THEN 𝑣 = 0, 𝑣 = 0 AND 𝑣 = −𝑣  IMPOSSIBLE. 
 
 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AD. 

COL.AE(BD) E.G.: 45𝐻 = 12𝑣 + 12𝑣 − 6𝑣 + 3𝑣 + 3𝑣 − 24𝑣 + 6𝑣 + 15𝑣 − 21𝑣  
 𝑨𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟓 = 𝒗 = 𝒗𝟗 = 𝒗𝟖 = 𝒗𝟔 = 𝟎𝟎𝟎. 

45𝐻 = 12𝑣 + 12𝑣 + 3𝑣 + 15𝑣  
15𝐻 = 4𝑣 + 4𝑣 + 𝑣 + 5𝑣  

𝐻 = 0  
THEN: 5𝑣 = −4𝑣 − 4𝑣 − 𝑣  AND: 

𝑣 = 0 AND 𝑣 = 𝑘, 𝑣 = −𝑘 AND 𝑣 = 0 
𝑣 = 1 AND 𝑣 = −1, 𝑣 = 0 AND 𝑣 = −1 
𝑣 = 1 AND 𝑣 = 0, 𝑣 = −1 AND 𝑣 = −1 
𝑣 = −1 AND 𝑣 = 1, 𝑣 = 0 AND 𝑣 = 1 
𝑣 = −1 AND 𝑣 = 0, 𝑣 = 1 AND 𝑣 = 1 

THEN  −𝑣 = 𝑣 = 𝑣 + 𝑣  , IMPOSSIBLE FOR A 3-PERIODIC NET. 
 
 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AE (BD). 

COL.BE E.G.: 45𝐻 = 5𝑣 + 5𝑣 − 10𝑣 + 5𝑣 + 5𝑣 − 10𝑣 + 10𝑣 + 25𝑣 + 10𝑣  
 𝑩𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟓 = 𝒗 = 𝒗𝟗 = 𝒗𝟖 = 𝒗𝟔 = 𝟎𝟎𝟎. 

45𝐻 = 5𝑣 + 5𝑣 + 5𝑣 + 25𝑣  
9𝐻 = 𝑣 + 𝑣 + 𝑣 + 5𝑣  

𝐻 = 0 
THEN 𝑣 = 0 AND 𝑣 = −𝑣 − 𝑣  , IMPOSSIBLE FOR A 3-PERIODIC NET. 

 
 
 
 
 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS BE. 
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COL.AC(DF) E.G.: 45𝐻 = 9𝑣 + 9𝑣 + 18𝑣 − 9𝑣 − 9𝑣 − 18𝑣 + 27𝑣 − 27𝑣  
 𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟓 = 𝒗 = 𝒗𝟗 = 𝒗𝟖 = 𝒗𝟔 = 𝟎𝟎𝟎. 

45𝐻 = 9𝑣 + 9𝑣 − 9𝑣  
5𝐻 = 𝑣 + 𝑣 − 𝑣  

𝐻 = 0 

[-1,-1,0,-1]  

 
(99a_AC_-1-1-2-2) 
(NEW COLLISION) 

(1,0,0), (0,1,0), (0,0,1), (-1,-1,0) 
v1  = (1,0,0) 
v2  = (0,1,0)  
v4  = (0,0,1) 
v7  = (1,1,0) 
 H=(0,0,0) 2neigh /-3/5/ 
/1/-8/9/-7/-5/3/2/-8/9/-6/-5/3/ 
12-Circuit 

C.AF(CD) E.G.: 45𝐻 = 10𝑣 + 10𝑣 + 25𝑣 + 20𝑣 − 25𝑣 + 5𝑣 − 20𝑣 + 10𝑣 + 10𝑣  
 𝑨𝟎 − 𝑭𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟓 = 𝒗 = 𝒗𝟗 = 𝒗𝟖 = 𝒗𝟔 = 𝟎𝟎𝟎. 

 45𝐻 = 10𝑣 + 10𝑣 + 10𝑣 + 5𝑣  
9𝐻 = 2𝑣 + 2𝑣 + 2𝑣 + 𝑣  

𝐻 = 0 
2𝑣 + 2𝑣 + 2𝑣 = −𝑣  AND THEN 𝑣 = 0 AND −2𝑣 = 2𝑣 + 2𝑣 , IMPOSSIBLE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AF (CD). 

COL.BC(EF) E.G.: 45𝐻 = −7𝑣 − 7𝑣 + 14𝑣 + 31𝑣 + 4𝑣 + 10𝑣 − 4𝑣 + 2𝑣 + 2𝑣  
 𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟓 = 𝒗 = 𝒗𝟗 = 𝒗𝟖 = 𝒗𝟔 = 𝟎𝟎𝟎. 

 45𝐻 = 2𝑣 + 2𝑣 − 7𝑣 + 10𝑣  
𝐻 = 0 

THEN 𝑣 = 0, 𝑣 = 0, 𝑣 = −𝑣  IMPOSSIBLE. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BC (EF). 

COL.CF E.G.: 45𝐻 = 19𝑣 + 19𝑣 + 7𝑣 − 7𝑣 + 2𝑣 + 5𝑣 − 2𝑣 + 𝑣 + 𝑣  
 𝑪𝟎 − 𝑭𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟓 = 𝒗 = 𝒗𝟗 = 𝒗𝟖 = 𝒗𝟔 = 𝟎𝟎𝟎. 

 45𝐻 = 𝑣 + 𝑣 + 19𝑣 + 5𝑣  
𝐻 = 0 

THEN 𝑣 = 0, 𝑣 = 0, 𝑣 = −𝑣  IMPOSSIBLE. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS CF. 
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COL.BF(CE) E.G.: 45𝐻 = 12𝑣 + 12𝑣 + 21𝑣 + 24𝑣 + 6𝑣 + 15𝑣 − 6𝑣 + 3𝑣 + 3𝑣  
 𝑩𝟎 − 𝑭𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟓 = 𝒗 = 𝒗𝟗 = 𝒗𝟖 = 𝒗𝟔 = 𝟎𝟎𝟎. 

 45𝐻 = 3𝑣 + 3𝑣 + 12𝑣 + 15𝑣  
15𝐻 = 𝑣 + 𝑣 + 4𝑣 + 5𝑣  

𝐻 = 0 
THEN: 5𝑣 = −𝑣 − 𝑣 − 4𝑣  AND: 

𝑣 = 0 AND 𝑣 = 𝑘, 𝑣 = −𝑘 AND 𝑣 = 0 
𝑣 = 1 AND 𝑣 = −1, 𝑣 = 0 AND 𝑣 = −1 
𝑣 = 1 AND 𝑣 = 0, 𝑣 = −1 AND 𝑣 = −1 
𝑣 = −1 AND 𝑣 = 1, 𝑣 = 0 AND 𝑣 = 1 
𝑣 = −1 AND 𝑣 = 0, 𝑣 = 1 AND 𝑣 = 1 

THEN  −𝑣 = 𝑣 = 𝑣 + 𝑣  , IMPOSSIBLE FOR A 3-PERIODIC NET. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BF (EC). 

CASE 99e. 

 
COL.AB 
(DE,BC,EF) 

E.G.: 45𝐻 = 7𝑣 + 7𝑣 + 4𝑣 − 2𝑣 − 2𝑣 − 14𝑣 − 4𝑣 − 10𝑣 − 31𝑣  

 𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟓 = 𝒗 = 𝒗𝟗 = 𝒗𝟒 = 𝒗𝟖 = 𝟎𝟎𝟎. 
45𝐻 = −2𝑣 − 2𝑣 +7𝑣 + 7𝑣  

𝐻 = 0 
THEN 𝑣 = −𝑣 ,  AND 𝑣 = −𝑣 , IMPOSSIBLE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AB (DE,BC,EF). 

COL.AD(CF) E.G.: 45𝐻 = 19𝑣 + 19𝑣 − 2𝑣 + 𝑣 + 𝑣 + 7𝑣 + 2𝑣 + 5𝑣 − 7𝑣  
 𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟓 = 𝒗 = 𝒗𝟗 = 𝒗𝟒 = 𝒗𝟖 = 𝟎𝟎𝟎. 

 45𝐻 = 19𝑣 + 19𝑣 + 𝑣 + 𝑣  
𝐻 = 0 

THEN 𝑣 = −𝑣 ,  AND 𝑣 = −𝑣 , IMPOSSIBLE. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AD(CF). 
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COL.AE 
(BD,BF,CE) 

E.G.: 45𝐻 = 12𝑣 + 12𝑣 − 6𝑣 + 3𝑣 + 3𝑣 − 24𝑣 + 6𝑣 + 15𝑣 − 21𝑣  

 𝑨𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟓 = 𝒗 = 𝒗𝟗 = 𝒗𝟒 = 𝒗𝟖 = 𝟎𝟎𝟎. 
45𝐻 = 12𝑣 + 12𝑣 + 3𝑣 + 3𝑣  

𝐻 = 0  
THEN 𝑣 = −𝑣 ,  AND 𝑣 = −𝑣 , IMPOSSIBLE. 

 
 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS AE (BD,BF,EC). 
COL.BE E.G.: 45𝐻 = 5𝑣 + 5𝑣 − 10𝑣 + 5𝑣 + 5𝑣 − 10𝑣 + 10𝑣 + 25𝑣 + 10𝑣  
 𝑩𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟓 = 𝒗 = 𝒗𝟗 = 𝒗𝟒 = 𝒗𝟖 = 𝟎𝟎𝟎. 

45𝐻 = 5𝑣 + 5𝑣 + 5𝑣 + 5𝑣  
9𝐻 = 𝑣 + 𝑣 + 𝑣 + 𝑣  

𝐻 = 0 
 
 
 

[-1,-1,1,1]  

 
(99a_BE_-11-22) 

(NEW COLLISION) 
 

(1,0,0), (0,1,0), (0,0,-1), (1,1,1) 
v1  = (1,0,0) 
v2  = (0,1,0)  
v6  = (0,0,1) 
v7  = (-1,-1,-1) 
 H=(0,0,0) 1neigh /4/ 

/1/-8/-4/5/6/-9/-4/3/2/-8/-4/5/ 
/7/-9/-4/3/ 
16-Circuit 
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COL.AC(DF) E.G.: 45𝐻 = 9𝑣 + 9𝑣 + 18𝑣 − 9𝑣 − 9𝑣 − 18𝑣 + 27𝑣 − 27𝑣  
 𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟓 = 𝒗 = 𝒗𝟗 = 𝒗𝟒 = 𝒗𝟖 = 𝟎𝟎𝟎. 

45𝐻 = 9𝑣 + 9𝑣 − 9𝑣 − 9𝑣  
5𝐻 = 𝑣 + 𝑣 − 𝑣 − 𝑣  

𝐻 = 0 

[-1,-1,-1,-1]  

 
(99a_AC_-1-1-2-2) 
(NEW COLLISION) 

(1,0,0), (0,1,0), (0,0,-1), (-1,-1,1) 
v1  = (1,0,0) 
v2  = (0,1,0)  
v6  = (0,0,1) 
v7  = (1,1,-1) 
 H=(0,0,0) 2neigh /-3/5/ 
/1/-8/9/-7/-5/3/2/-8/9/-6/-5/3/ 
12-Circuit 

 
 

 

C.CD(AF) E.G.: 45𝐻 = 10𝑣 + 10𝑣 − 20𝑣 + 10𝑣 + 10𝑣 + 25𝑣 − 25𝑣 + 5𝑣 + 20𝑣  
 𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟓 = 𝒗 = 𝒗𝟗 = 𝒗𝟒 = 𝒗𝟖 = 𝟎𝟎𝟎. 

45𝐻 = 10𝑣 + 10𝑣 + 10𝑣 + 10𝑣  
9𝐻 = 2𝑣 + 2𝑣 + 2𝑣 + 2𝑣  

𝐻 = 0 
𝑣 + 𝑣 + 𝑣 + 𝑣 = 0 

 

[1,1,-1,-1]  

 
(99c_AF_-121-2) 

(NEW COLLISION) 

(1,0,0), (0,1,0), (0,0,-1), (1,1,1) 
v1  = (1,0,0) 
v2  = (0,1,0)  
v6  = (0,0,1) 
v7  = (-1,-1,-1) 
 H=(0,0,0) 3neigh /-5/4/8/ 
/1/-8/-4/5/6/-9/-4/3/2/-8/-4/5/7/ 
/-9/-4/3/ 
16-Circuit 
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CASE 99f. 

 
COL.AB E.G.: 45𝐻 = 7𝑣 + 7𝑣 + 4𝑣 − 2𝑣 − 2𝑣 − 14𝑣 − 4𝑣 − 10𝑣 − 31𝑣  
 𝑨𝟎 − 𝑩𝟎 = 𝑯   |  𝑪𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟗 = 𝒗𝟒 = 𝒗𝟓 = 𝟎𝟎𝟎. 

45𝐻 = −2𝑣 − 2𝑣 +7𝑣 − 14𝑣  
𝐻 = 0 

THEN 𝑣 = 0, 𝑣 = 0, 𝑣 = −𝑣  IMPOSSIBLE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AB. 

COL.DE E.G.: 45𝐻 = −7𝑣 − 7𝑣 − 4𝑣 + 2𝑣 + 2𝑣 − 31𝑣 + 4𝑣 + 10𝑣 − 14𝑣  
 𝑫𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟗 = 𝒗𝟒 = 𝒗𝟓 = 𝟎𝟎𝟎. 

45𝐻 = −31𝑣 − 7𝑣 + 2𝑣 + 2𝑣  
𝐻 = 0 

THEN 𝑣 = 0, 𝑣 = 0, 𝑣 = −𝑣  IMPOSSIBLE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS DE. 

COL.AD E.G.: 45𝐻 = 19𝑣 + 19𝑣 − 2𝑣 + 𝑣 + 𝑣 + 7𝑣 + 2𝑣 + 5𝑣 − 7𝑣  
 𝑨𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟗 = 𝒗𝟒 = 𝒗𝟓 = 𝟎𝟎𝟎. 

 45𝐻 = 19𝑣 + 7𝑣 + 𝑣 + 𝑣  
𝐻 = 0 

THEN 𝑣 = 0, 𝑣 = 0, 𝑣 = −𝑣  IMPOSSIBLE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AD. 

COL.AE E.G.: 45𝐻 = 12𝑣 + 12𝑣 − 6𝑣 + 3𝑣 + 3𝑣 − 24𝑣 + 6𝑣 + 15𝑣 − 21𝑣  
 𝑨𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟗 = 𝒗𝟒 = 𝒗𝟓 = 𝟎𝟎𝟎. 

45𝐻 = −24𝑣 + 12𝑣 + 3𝑣 + 3𝑣  
15𝐻 = −8𝑣 + 4𝑣 + 𝑣 + 𝑣  

𝐻 = 0  
THEN 𝑣 = 0, 𝑣 = 0, 𝑣 = −𝑣  IMPOSSIBLE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS AE. 
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COL.BD E.G.: 45𝐻 = 12𝑣 + 12𝑣 − 6𝑣 + 3𝑣 + 3𝑣 + 21𝑣 + 6𝑣 + 15𝑣 + 24𝑣  
 𝑩𝟎 − 𝑫𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟗 = 𝒗𝟒 = 𝒗𝟓 = 𝟎𝟎𝟎. 

45𝐻 = 12𝑣 + 21𝑣 +3𝑣 + 3𝑣   
15𝐻 = 4𝑣 + 7𝑣 +𝑣 + 𝑣   

𝐻 = 0  
THEN 𝑣 = 0, 𝑣 = 0, 𝑣 = −𝑣  IMPOSSIBLE. 

IMPOSSIBLE, THERE ARE NO COLLISIONS BD. 

COL.BE E.G.: 45𝐻 = 5𝑣 + 5𝑣 − 10𝑣 + 5𝑣 + 5𝑣 − 10𝑣 + 10𝑣 + 25𝑣 + 10𝑣  
 𝑩𝟎 − 𝑬𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟗 = 𝒗𝟒 = 𝒗𝟓 = 𝟎𝟎𝟎. 

45𝐻 = 5𝑣 − 10𝑣 + 5𝑣 + 5𝑣  
9𝐻 = 𝑣 − 2𝑣 + 𝑣 + 𝑣  

𝐻 = 0 

[-1,1,1,-2]  

 
(99a_BE_-11-22) 

(NEW COLLISION) 

(1,1,1), (-1,0,0), (0,1,-1), (-1,0,-1) 
v1  = (1,1,1) 
v6  = (1,0,0)  
v7  = (0,-1,1) 
v8  = (1,0,1) 
 H=(0,0,0) 1neigh /4/ 
/1/-8/-4/5/6/-9/-4/3/2/-8/-
4/5/7/ 
/-9/-4/3/ 
16-Circuit  

COL.AC E.G.: 45𝐻 = 9𝑣 + 9𝑣 + 18𝑣 − 9𝑣 − 9𝑣 − 18𝑣 + 27𝑣 − 27𝑣  
 𝑨𝟎 − 𝑪𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟗 = 𝒗𝟒 = 𝒗𝟓 = 𝟎𝟎𝟎. 

45𝐻 = 9𝑣 − 9𝑣 − 9𝑣 − 18𝑣   
5𝐻 = 𝑣 − 𝑣 − 𝑣 − 2𝑣  

𝐻 =? 
 

 
 

 
AC: POSSIBLE 

5𝐻 = 𝑣 − 𝑣 − 𝑣 − 2𝑣   / 𝐻 =? 
 
 

𝑎𝑣 − 𝑏𝑣 − 𝑐𝑣 − 𝑑𝑣 = 5𝐻 − 𝑣 + 𝑣 + 𝑣 + 2𝑣   
 

(𝑎+1)𝑣 + (−𝑏 − 1)𝑣 + (−𝑐 − 1)𝑣 + (−𝑑 − 2)𝑣 = 5𝐻 
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[-1,-1,-1,-2] 

 
(99a_AC_-1-1-2-2) 
(NEW COLLISION) 

(1,1,1), (1,0,0), (0,-1,1), (-1,0,-1) 
v1  = (1,1,1) 
v6  = (-1,0,0)  
v7  = (0,1,-1) 
v8  = (1,0,1) 
H  = (0,0,0) 2neigh /-3/5/ 
/-1/-3/5/7/-9/8/-2/-3/5/6/-9/8/ 
12-Circuit 

[-1,-1,-1,3]  

 
(99a_AC_-1-13-2) 
(NEW COLLISION) 

(1,1,1), (1,0,-1), (1,-1,0), (1,0,0) 
v1  = (1,1,1) 
v6  = (-1,0,1)  
v7  = (-1,1,0) 
v8  = (-1,0,0) 
H  = (1,0,0) 4neigh /2/-8/-4/5/ 
/2/-8/-4/5/6/-9/-4/3/2/-8/-4/5/7/-9/-4/3/ 
/2/-1/2/-8/-4/3/ 22-Circuit 
 

[4,-1,-1,-2]  

 
(NEW COLLISION) 

(1,0,0), (1,1,1), (1,1,-1), (1,-1,0) 
v1  = (1,0,0) 
v6  = (-1,-1,-1)  
v7  = (-1,-1,1) 
v8  = (-1,1,0) 
H  = (1,0,0) 4neigh /1/-2/-3/5/ 
/-2/1/-2/1/-2/1/-2/1/-2/-3/5/7/-9/8/-2/ 
/-3/5/6/-9/8/ 20-Circuit 
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COL.CD E.G.: 45𝐻 = 10𝑣 + 10𝑣 − 20𝑣 + 10𝑣 + 10𝑣 + 25𝑣 − 25𝑣 + 5𝑣 + 20𝑣  
 𝑪𝟎 − 𝑫𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟗 = 𝒗𝟒 = 𝒗𝟓 = 𝟎𝟎𝟎. 

45𝐻 = 10𝑣 + 25𝑣 + 10𝑣 + 10𝑣   
9𝐻 = 2𝑣 + 5𝑣 + 2𝑣 + 2𝑣   

𝐻 =? 
 
 

𝑎𝑣 − 𝑏𝑣 − 𝑐𝑣 − 𝑑𝑣 = 9𝐻 − 2𝑣 − 5𝑣 − 2𝑣 − 2𝑣   
 

(𝑎+2)𝑣 + (−𝑏 + 2)𝑣 + (−𝑐 + 2)𝑣 + (−𝑑 + 5)𝑣 = 9𝐻 
 

THE COEFFICIENTS 𝑎 = −2, 𝑏 = 2, 𝑐 = 2 AND 𝑑 = 5 MODULO 9 CANNOT GENERATE AN 
ADMISSIBLE (𝑎, 𝑏, 𝑐, 𝑑) SOLUTION. 

IMPOSSIBLE, THERE ARE NO COLLISIONS CD. 

COL.AF E.G.: 45𝐻 = 10𝑣 + 10𝑣 + 25𝑣 + 20𝑣 − 25𝑣 + 5𝑣 − 20𝑣 + 10𝑣 + 10𝑣  
 𝑨𝟎 − 𝑭𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟗 = 𝒗𝟒 = 𝒗𝟓 = 𝟎𝟎𝟎. 

 45𝐻 = 10𝑣 − 20𝑣 + 10𝑣 + 10𝑣  
9𝐻 = 2𝑣 − 4𝑣 + 2𝑣 + 2𝑣  

𝐻 = 0 
𝑣 − 2𝑣 + 𝑣 + 𝑣 = 0 

[-1,1,1,-2]   

 
(99c_AF_-121-2) 

(NEW COLLISION) 

(1,1,1), (-1,0,0), (0,1,-1), (-1,0,-1) 
v1  = (1,1,1) 
v6  = (1,0,0)  
v7  = (0,-1,1) 
v8  = (1,0,1) 
 H=(0,0,0) 3neigh /-3/4/9/ 
/1/-8/-4/5/6/-9/-4/3/2/-8/-4/5/7/ 
/-9/-4/3/ 
16-Circuit  
 
 
 

COL.BC E.G.: 45𝐻 = −7𝑣 − 7𝑣 + 14𝑣 + 31𝑣 + 4𝑣 + 10𝑣 − 4𝑣 + 2𝑣 + 2𝑣  
 𝑩𝟎 − 𝑪𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟗 = 𝒗𝟒 = 𝒗𝟓 = 𝟎𝟎𝟎. 

 45𝐻 = 2𝑣 − 4𝑣 − 7𝑣 − 7𝑣   
𝐻 = 0 

THEN 𝑣 = 0, 𝑣 = 0, IMPOSSIBLE. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BC. 
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COL.EF E.G.: 45𝐻 = 7𝑣 + 7𝑣 + 31𝑣 + 14𝑣 − 4𝑣 − 10𝑣 + 4𝑣 − 2𝑣 − 2𝑣  
 𝑬𝟎 − 𝑭𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟗 = 𝒗𝟒 = 𝒗𝟓 = 𝟎𝟎𝟎. 

 45𝐻 = −2𝑣 + 4𝑣 + 7𝑣 + 7𝑣  
𝐻 = 0 

THEN 𝑣 = 0, 𝑣 = 0,  IMPOSSIBLE. 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS EF. 

COL.CF E.G.: 45𝐻 = 19𝑣 + 19𝑣 + 7𝑣 − 7𝑣 + 2𝑣 + 5𝑣 − 2𝑣 + 𝑣 + 𝑣  
 𝑪𝟎 − 𝑭𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟗 = 𝒗𝟒 = 𝒗𝟓 = 𝟎𝟎𝟎. 

 45𝐻 = 𝑣 − 2𝑣 + 19𝑣 + 19𝑣  
𝐻 = 0 

THEN 𝑣 = 0, 𝑣 = 0, IMPOSSIBLE. 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS CF. 

COL.CE E.G.: 45𝐻 = 12𝑣 + 12𝑣 − 24𝑣 − 21𝑣 + 6𝑣 + 15𝑣 − 6𝑣 + 3𝑣 + 3𝑣  
 𝑪𝟎 − 𝑬𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟗 = 𝒗𝟒 = 𝒗𝟓 = 𝟎𝟎𝟎. 

 45𝐻 = 3𝑣 − 6𝑣 + 12𝑣 + 12𝑣  
15𝐻 = 𝑣 − 2𝑣 + 4𝑣 + 4𝑣  

𝐻 = 0 
THEN 𝑣 = 0, 𝑣 = 0 , IMPOSSIBLE. 

 

IMPOSSIBLE, THERE ARE NO COLLISIONS CE. 

COL.BF E.G.: 45𝐻 = 12𝑣 + 12𝑣 + 21𝑣 + 24𝑣 + 6𝑣 + 15𝑣 − 6𝑣 + 3𝑣 + 3𝑣  
 𝑩𝟎 − 𝑭𝟎 = 𝑯   |  𝑨𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟗 = 𝒗𝟒 = 𝒗𝟓 = 𝟎𝟎𝟎. 

 45𝐻 = 3𝑣 − 6𝑣 + 12𝑣 + 12𝑣  
15𝐻 = 𝑣 − 2𝑣 + 4𝑣 + 4𝑣  

𝐻 = 0 
THEN 𝑣 = 0, 𝑣 = 0 , IMPOSSIBLE. 

 
 
 
 

IMPOSSIBLE, THERE ARE NO COLLISIONS BF. 

COL.DF E.G.: 45𝐻 = 9𝑣 + 9𝑣 + 27𝑣 + 18𝑣 − 18𝑣 − 27𝑣 − 9𝑣 − 9𝑣  
 𝑫𝟎 − 𝑭𝟎 = 𝑯   |  𝑩𝟎 = 𝟎, 𝒗𝟐 = 𝒗 = 𝒗𝟗 = 𝒗𝟒 = 𝒗𝟓 = 𝟎𝟎𝟎. 

 45𝐻 = −9𝑣 − 27𝑣 + 9𝑣 + 9𝑣  
5𝐻 = −𝑣 − 3𝑣 + 𝑣 + 𝑣  

𝐻 =? 
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DF: POSSIBLE 

5𝐻 = −𝑣 − 3𝑣 + 𝑣 + 𝑣 / 𝐻 =? 
 

 
𝑎𝑣 − 𝑏𝑣 − 𝑐𝑣 − 𝑑𝑣 = 5𝐻 + 𝑣 + 3𝑣 − 𝑣 − 𝑣  

 
 

(𝑎−1)𝑣 + (−𝑏 + 1)𝑣 + (−𝑐 + 1)𝑣 + (−𝑑 − 3)𝑣 = 5𝐻 
 

 

[1,1,1,2]  

 
(99a_AC_-1-1-2-2) 
(NEW COLLISION) 

(1,1,1), (1,0,0), (0,-1,1), (-1,0,-1) 
v1  = (1,1,1) 
v6  = (-1,0,0)  
v7  = (0,1,-1) 
v8  = (1,0,1) 
H  = (-1,0,-1) 2neigh /-8/9/ 
/1/-8/9/-7/-5/3/2/-8/9/-6/-5/3/ 
12-Circuit 
 
 
 
 
 

[-4,1,1,2]  

 
(99f_AC_4-1-1-2) 
(NEW COLLISION) 

(1,0,0), (1,1,1), (1,1,-1), (1,-1,0) 
v1  = (1,0,0) 
v6  = (-1,-1,-1)  
v7  = (-1,-1,1) 
v8  = (-1,1,0) 
H  = (0,-1,0) 4neigh /-1/2/-8/9/ 
/2/-1/2/-1/2/-1/2/-1/2/-8/9/-7/-5/3/2/-8/ 
/9/-6/-5/3/ 20-Circuit 
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[1,-4,1,2]  

 
(99a_AC_-1-13-2) 
(NEW COLLISION) 

 
 

(1,1,1), (1,0,0), (1,1,-1), (1,-1,0) 
v1  = (1,1,1) 
v6  = (-1,0,0)  
v7  = (-1,-1,1) 
v8  = (-1,1,0) 
H  = (0,-1,0) 4neigh /-8/-4/5/6/ 
/1/-8/-4/3/2/-8/-4/5/6/-7/6/-9/-4/5/6/ 
/-9/-4/5/6/-9/-4/3/ 
22-Circuit 
 

 

CASE 100 (BRIDGE). COLLAPSES TO 80. 
 

CASE 101 (BRIDGE). COLLAPSES TO 81. 

 

CASE 102 (BRIDGE). COLLAPSES TO 82. 

 

CASE 103 (BRIDGE). COLLAPSES TO 11. 
 

CASE 104 (BRIDGE). COLLAPSES TO 57. 
 

CASE 105 (BRIDGE). COLLAPSES TO 49. 

 

CASE 106 (BRIDGE). COLLAPSES TO 68. 
 

CASE 107 (BRIDGE). COLLAPSES TO 16. 
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CASE 108 (BRIDGE). COLLAPSES TO 1. 
 

CASE 109 (BRIDGE). COLLAPSES TO 60. 
 

CASE 110 (BRIDGE). COLLAPSES TO 8. 
 

CASE 111 (BRIDGE). COLLAPSES TO 12. 

 

 


