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Abstract. Recently, some leap Zagreb indices of a graph basdtie second degrees of
vertices were introduced. In this paper, we progbseproduct connectivity leap index
and ABC leap index of a graph. We compute the sum conncteap index, product
connectivity leap index, ABC leap index and geometrithmetic leap index of helm
graphs.
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1. Introduction
We consider only finite, simple connected graphse @egreals(v) of a vertexv is the
number of edges incident ¥ The number of edges in a shortest path conneatiggwo
verticesu andv of G is the distance between these two verticandv, and denoted by
d(u,v). For a positive integdcandv O V(G), the open neighborhood vfin G is defined
asN(V/G) = {u 0 V(G) : d(u, v) =Kk}. The k-distance degree ofin G is the number ok
neighbors ofv in G and denoted by(v), see [1]. Any undefined terminologies and
notations may be found in [2].

In [3], Kulli proposed the sum connectivity leaml@x and geometric-arithmetic
leap index, defined as
1

L(G) = —_— 1
uv;(:G)«/dz(U)‘f‘dz(V) @
GAL(G) = 2,/d, (u)d, (v) @

weE(G) d2 (U) + d2 (V) .

Motivated by the above two definitions of conneityiveap indices, we introduce
the product connectivity leap index and atom boadnectivity (ABC) leap index as
follows:
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PL(G)= —_— 3
uveza:e) d, (u)d,(v) ©
B d,(u)+d,(v) -2

ABCL(G)_W;G)\/ FROIACEE 4)

Recently, some novel variants of leap indices wateduced such as leap
hyper-Zagreb indices [4F-leap indices [5], minus leap and square leap ewdif5],
augmented leap index [7]. In recent years, some c@wectivity indices have been
introduced and studied such as sum connectivitgxr@®], product connectivity index
[9], sum connectivity Revan index [10], geometridfanetic reverse and sum
connectivity reverse indices [11], sum connectivdpurava index [12], connectivity
Banhatti indices [13]. Also some other connectivitglices were studied, for example, in
[ 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, B).2

In this paper, the connectivity leap indices ofnejraphs are determined. For
helm graphs see [277].

2. Helm graphs

A wheel W1, n=3 is the join ofC, andK;. Clearly V(W,.1)|=n+1 and FE(W,..)|=2n. A
helm graph, denoted Wy, is a graph obtained from,.; by attaching an end edge to
each rim vertex olW,.1, where the vertices corresponding @@ are known as rim
vertices. A graph, is presented in Figure 1.

[
Us

Figurel: A graphH,.

It is easy to see tha¥(H,)|=2n+1 and E(H,)|=3n. ThenH, has 3 types of the 2-
distance degrees of edges as given in Table 1.
da(u), dx(V)\uv O E(H,) (n,n-1) (3,n-1) (n-1,n-1)
Number of edge N n N
Tablel
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Theorem 1. The sum connectivity leap index of a helm gréfatis
1 1 1
S (H,)=n + + .
(Ho) [\/Zn—l Jn+2 Jn-2
Proof: Let H, be a helm graph withn21 vertices andr8edges. From definition (1), we
have

1

uvezE(:Hn) \[dz (U) + dZ(V) '

Then by using Table 1, we obtain

)| el e
1 1 1
\/2n—1+\/n+ 2+«/20— 2]'

S-(Hn>:

=n

Theorem 2. The product connectivity leap index of a helm grilp is

_n(t.,1. 1

B Jn_—l[Jﬁ NE JnTl]

Proof: LetH, be a helm graph withn21 vertices andr8edges. From definition (3), we
have

PL(Hn)

1
weTi Jd, (W d,(v)
Then by using Table 1, we obtain
1

PL(H ):[ n+[ 1 ]n+[ L ]n
" Wntn-n) (V3+(-2)  (Vn-2(n-12
_L[L+i+_1J
“Un—1lvn V3 Jn—1)
Theorem 3. The geometric-arithmetic leap index of a helm bridpis

GAL(H,)=2n/n—1 n + 3 +JnT12].

2n-1 n4+2 -
Proof: Let H, be a helm graph withn21 vertices andr8edges. From definition (2), we

obtain
2,/d,(u)d,(v)
GAL(H,)= Y Y2 —=2—
UVEE(HH) d2 (u) + dz(v)
Then by using Table 1, we deduce

SR E-NCER AR E RS TN (S e

n+(n—21 n+(n-—1 n—1+n—1

PL(H,)=
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Jn V3 Jn-— 1]
=2m/n—1 + + .
[Zn -1 n+2 -2
Theorem 4. The atom bond connectivity leap index of a helapgH,, is

Proof: LetH, be a helm graph withn21 vertices andr8edges. From definition (4), we
have

ABCL(H,

_ d,(u)+d,(v)-2
ABCL(H,)= WGEZ(:HH)\/ LW

Then by using Table 1, we derive
n+n-1-2 3H+n-1-2 n—-4n- 1
ABCL(H,)=|,|—/———|n+ n+ n
(H.) [\/ 1 ] \/ An_1 ] [\/ (21 j
/Zn_3+\ﬁ+ /2n—4}
n 3 n—-1)
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