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Abstract: In this paper, we investigate the degree splitting
graphs of P, (n > 3), comb graph, ('H'lln'h"lzr',j, CmOK,, S(Kin)
and Tadpole graph are Square difference graph (SDG).
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I. INTRODUCTION

The Square difference labelling were established by
Shiama [8]. The degree splitting concept was introduced in
[5]. P. Maya and Nicholas proved that the degree splitting of
some graphs are | — cordial [4]. Domination in degree
splitting graphs were established by B. Basavangoval et al.
[1]. Mean labelling on degree splitting graph of star graph
was investigated in [9]. Square difference labelling of some
special graphs were proved in [3]. In this paper, we use
simple, finite and undirected graph and we follows notation,
terminology from [2, 3, 6] prove that the degree splitting
graph of various graphs are Square difference graph.

Il. MAIN RESULTS

Definition 2.1.1. [8]

A graph G = (p, q) is said to be a Square difference graph if
it admits a bijective function g: V(G) /0, 1,2, ...... p-1}
such that the induced function g “: E(G) —>N given by g "(xy)
=|[g(x)]* — [g(v)]*lare all distinct, VXy € E(G) .
Definition 2.1.2. [5]

The degree splitting graph is obtained from G by adding
vertices wy, Wy, ... wyand joining to each vertex of 5;, 1<i <¢
which is a set of vertices having atleast two vertices of the
same degree and is denoted by DS(G).

Definition 2.1.3 [7]

Atadpole T (n, m) is the graph procured by appending a path
P, to cycle C,.

Theorem 2.1.
The graph DS(P,) is Square difference graph.
Proof:

Consider DS(P,) (n > 3) be the graph with

V={u,w,.w.l1 =i =nland
E=

fwpug, owqupwiugll =i=n—-1}u
woul2=i=n-1}
Clearly, V(&) =n+2, and

E(G)l=2n-1
Now, define the vertex functionasf:V — {0,1,..n + 1} as

fw=i-1,1=i=n
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f(w,)=n
fw,)=n+1
Then, the induced edge labels f  are given below:
fr (ujugyy ) =2i-1
f (wyu, )=n
f7 (wiuy)=2n-1,
when niseven, fori =2,3,... n-1
F*(wars ) = [EI (mod?2),iis even}
= 1 (mod 2),i is odd
when n is odd,
F*(wans ) = ['J.{mun’E].:’ is even}
= 0 (mod 2),i is odd
Thus, the entire 2n — 1 edge labeling are all distinct. Hence
the theorem.

Example 2.1.
The SDG of DS(Py)

Figure 1. SDG of DS(Py)

Theorem 2.2.

The Degree splitting graph of P, © K; admits Square
difference labeling.
Proof:

Let G = DS (P, O Ky) with the vertex set

V(G) = fuy, v wywe owg |1 = &= m}and

E(G) =
fujug, fl=i=m -1 uluyll =i =mlu

{wlv,- Wl |:' =23 .m— 1} U

{wou wa,}

It’s clear that, [\/ (G)| =2m + 3 and |E(G)| =4m- 1.

Now, the vertex valued function f as:
flu) =2(i-1)
flv)=2i-1
f(wy) = 2m
f(wp) =2m + 1
f(wg) = 2m + 2
Consider, the edge labeling f ~ as:
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f*(ul'ul'ﬂ.) =8i-4

f*(ul_vl-) =4i-3
f (wyvy) = [?{mudE], nis evgn}
Y7 30mod 8), nisodd

£ (watty) = [S{m,cldﬂ],i is even}
= 1(mod 8), iis odd
f “(w-u,) = 0 (mod 8)
f(wauy,) = (2m + 2)°
Therefore, both the vertex and edge labeling are satisfies the
SD labeling. Hence the theorem.

Example: 2.2.
SDG of Py O Ky

Figure 2.2. P4 O K;

Theorem 2.3.

The graph DS(K, ; K, ) is Square difference graph.
Proof:
Consider the graph DS(X, > K, ) with

VIDS (K, K50 = Lepw/l=i=alu {x y}u
{wy. wo,wy }
and E[DS (K, K0
fexpyy /1 =1 = n}u{wiy, wixdU {woxowayl
The number of vertices and edges are denoted as 2n + 4 and
4n + 4 respectively.
Let the vertex labeling f: V— {0, 1, ... 2n + 3} is given below:;

f(w)=0

f(w)=2n+3

fw))=2n+14

f(x)=2

f(y)=1

fx)=i+2

fy)=n+i+2
and the induced edge labels are

f () = i% + 4i

F(yym)=(+i+27-1

f (wyx) = (i +1)°

f (wiy) = (n+i+2)

f'(w.x) = (2n+3)°—4

f (wyy) = (2n +4)° -1
Thus, no edge labeling are same. Therefore, the theorem is
proved.

(1,02

Example: 2.3.
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Square difference labeling for DS(k,; &, 3 ).

Figure 2.3. DS{HL';'HL';'}
Theorem 2.4.
DS(COFK,,) admits SDL.
Proof:

Consider the vertex and edge set of the degree splitting
graph of C,OK,, as

V[DS(COK,)] = V1UV,UVs;, where

Vi={vi/1l=i=m}

Vo={u 1= j=n1=r= i}

V3 = {Xv y} _
And E[DS(C\OK,,)] = E;U E,U E3, where

E: :{ViVH.l/lE i=m-— J.}

E2={vi1,}-'r' [l=i=n,1=r =i}

Es = {Vavs, X1, yvi}

Now, the bijective function f on v is defined as:
fvp=i+1
f ™) =m+j+1+r-1)n
f(x)=0
fy)=1 )
The induced function f~ for the above vertex labeling is given
below:
f*(Vi Vi+1) =2i+3
f (Vmvy) = (M + 1)* — 4
vy =16+ 12 —(m+j+ 1+ 0 — Dn)?l
oy =Im+j+ 1+ 6 — D]
Py = i+ 1)° .
Clearly, the induced function f = are all distinct. Hence, the
theorem.

Example 2.4.
The degree splitting graph of C,OK,

Published By:
Blue Eyes Intelligence Engineering
& Sciences Publication

Exploring Innovation



International Journal of Innovative Technology and Exploring Engineering (1IJITEE)

Figure 2.4. DS (C40K;)

Theorem 2.5.

The degree splitting graph of Tadpole T (n, m) admits
square difference labeling.
Proof:

Let G = DS [T(n, m)] with

V@) ={r|l =j=n+m}u{x}
and E(G)= fvvflsjsm4n-2}u
lvgsmorvm U {xl.-‘i-}
It is seen clear that the number of vertices and number of
edges are n + m and 2(m + n) — 4 respectively. Let the vertex
valued function g: V— {0.1,..n +m — 1} be defined as
follows:

g(v)=j-1

gX)=n+m-1
and the induced function g”: E(G) —=N satisfies the condition
of SD Labeling. Thus the edge labels are defined as

g:(vi'vi'ﬂ.] =2j-1

g*(ui’!+i“l'.—l.vi"l’.:] = [E{Ui’!:‘l-i’l'.—l.]]: - [,_'1{':1’?1']]:

g (xvy)=[n+m—1]" - [2f - 1]
Thus, the entire edge labeling are distinct. Therefore,
DS[T(n, m)] is SDG.

Example 2.5.
SDG of Degree splitting graph of T (4, 6).

Figure 2.5. DS [T(4, 6)]

Theorem 2.6.
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The degree splitting of subdivision of K, , admits Square
difference graph.
Proof:
Consider the graph DS(S(K; ) with

V= {ui-, WX, v.z|l =j =n}and

E= {ui-wi-,.rui-, ywizup Sl =j = n}
Now, define the function f as

f@=0

fy)=1

f(x)=2

fu)=2j+2

fw)=2j+1
and the induced edge function f " receive labeling as:

f (uwy) =45 +3

f*(.rui-] = [2j+2]" -4

Flyw) = [2/+2)° -1

f (zup) = [2/ + 2)°
Hence f "(e;) =f "(&;).¥ e..e; € E(G). Thus, all the edge
labeling are not same. Therefore, the degree splitting graph
of subdivision of K, ,, is square difference graph.
Example: 2.6.

Square Difference Graph of S(Kys).

Figure 2.6. DS(Ky5)

I1l. CONCLUSION

In this work, we investigated that the degree splitting of
some graphs are square difference graph.
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