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Abstract. New degree based graph indices called Kulli-Basasices were introduced

and studied their mathematical and chemical pragserrhich have good response with
mean isomer degeneracy. In this study, we introdbeesum connectivity Kulli-Basava

index, product connectivity Kulli-Basava index, mtdond connectivity Kulli-Basava

index and geometric-arithmetic Kulli-Basava indek a graph and compute exact
formulas for some special graphs.
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1. Introduction

Let G be a finite, simple connected graph with vertex\§&) and edge sd€t(G). The
degree ofds(v) of a vertexv is the number of vertices adjacent\toThe degree of an
edgee = uvin Gis defined bydg(€) = dg(u) + dg(v) — 2. The open neighborhodig(v) of

a vertexv is the set of all vertices adjacentuol he edge neighborhood of a verteis
the set of all edges incidenti@nd it is denoted bi(v). Let S(Vv) denote the sum of the
degrees of all edges incident to a verteXWe refer to [1] for undefined term and
notation.

A topological index is a humerical parameter mathgcally derived from the
graph structure. Several topological indices hawenb considered in Theoretical
Chemistry, see [2, 3].

The first and second Kulli-Basava indices wereoticed in [4], defined as

KB (G)= > [S(u)+s (V)]
)

wiE(G
KB,(G)= 3 S.(u)S (V).
wiE(G)
The first and second hyper Kulli-Basava indiceseniatroduced by Kulli [5],
defined as

HKB(G)= Y [sW+sWT, HKB(G)= Y [susW].

wiE(G) WwiOE(G)
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We introduce the sum connectivity Kulli-Basava érd product connectivity
Kulli-Basava index, atom bond connectivity Kulli-8&va index, geometric-arithmetic
Kulli-Basava index and reciprocal Kulli-Basava ird# a graph, defined as

xB@G)= Y —— 1
uvD;(G) S, (u) + S (v)

PKB(G) = ;,
uvD;(G) N Se (U) Se (V)

_ sSW+s(v)-2
ABCKB(G) _WD;G)\/ SWs M

_ 2,/S, (u)s, (v)
CAKB(G)= ) S W s W)
RKB(G) = JS. (W) s, (v).

wOE(G)

Recently, some connectivity indices were studied [6,7,8,9,10]. In this paper,
some connectivity Kulli-Basava indices for some graphs were computed.

2. Regular graphs
A graphG is r-regular if the degree of every vertex®isr.

Theorem 1. Let G be anr-regular graph witim vertices anan edges. Then

: _m , __m
(i) SKB(G)——Zm. (i) PKB(G) =D
(i)  ABCKB(G)= ;rr ((: :]1))_ 2 (iv) GAKB(G)=m

(v) RKB(G)=2mr (r -1).
Proof: Let G be anr-regular graph withm vertices andn edges. The&(u)=2r(r — 1) for
any vertexuV(G). Therefore

()  xB(G)= ! m m

uvl;G)\/Se(U)'FSE(V):\/2r(r—1)+2(r_j):Z/r(r_i'
Z 1 _ m _ m
uvDE(G)\/Se(u)Se(V) Jarr-Da(r-9 2r(r-2

_ SW+sv-2 mfr(r-D+2(r-2-2
o ABCKB(G)'M;@J sWsM  Ja(-Da(-2

_myar(r-10-2
 o2(r-D

(ii) PKB(G) =
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. _ 2ysWwsv) myr(r-D2(-19 _
V) GAKBIG)= 2 SW+s () aG-Dealb-0 "
(v) RKB(G)= > JsusW=m2rr-D2(r-2=2m(r-12

wlE(G)

Corollary 1.1. If C, is a cycle witm vertices, then

. _n i, _n
(i) SKB(C,) =7 (i) PKB(C,)= "

(iii) ABCKB(C,) :én. (iv) GAKB(C,)=n.

(vy  RKB(C,)=4n.

Corollary 1.2. If K, is a complete graph withvertices, then

. _n/n-1 - _n

(i) S(B(Kn)—4m. (ii) SKB(Kn)——4(n_2).
_man-D(n-2-2 _n(n-1)
(i)  ABCKB(K,)= -2 . (iv) GAKB(K,) = >

v)  RKB(K,)=n(n-1°(n-2).

3. Resultsfor wheel graphs

A wheelW, is the join ofC, and K. ClearlyW, hasn+1 vertices andr2edges. A wheel
W, is shown in Figure 1. The vertic€ are called rim vertices and the vertexkafis
called apex.

Vg

Figure 1: WheelW,

Lemma 2. Let W, be a wheel with2edgesn=3. Then
Ei={uv 0 E(Wy)| S(U) =n(n+1), S(v) =n+9}, [E4| =n.
Ex={uv O E(W,)| S(u) = S(v) =n+9}, [E2| =n.
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Theorem 3. Let W, be a wheel witlm+1 vertices andr2edgesn = 3. Then

. n n
I SKB(W. ) = + .
0 ( n) Jn+2n+9 +/2n+18

_ n LN
Jn(n+1)(n+9) n+9
n“+2n+7  mn+16

n(n+1)(n+9) n+9

_2n/n(n+D(n+9

= +n.

n“+2n+9

(v)  RKB(W,)=nVn’+2n+9+n(n+9).

Proof: Let W, be a wheel witm+1 vertices and 12 edges. By using definitions and
Lemma 2, we obtain

(ii) PKB(W,)

(i)  ABCKB(W,)=n

(iv)  GAKB(W,)

. l n n
KB(W, )= =
(i) (W,) uvDE(Wn)\/Se(u)+Se(V) \/n(n+1)+n+9+\/n+9+n+9
= n + n
\/n2+2n+9 \/2n+18
e 1 n n
PKB(W, ) = =
(i) ( n) uvDE(Wn)\/Se(U)Se(V) \/n(n+1)(n+9) +\/(n+9)(n+ 9
n n

T Un(neD(n+9) N+

B S (u)+Ss,(v)-2
Q) ABCKB(Wn)—WD;Wn)\/ SYOEYD

=n\/n(n+1)+n+9—2Jrn [n+9+n+9-2
n(n+1)(n+9) (n+D(n+9
oh n“+2n+7 +n\/2n+16.
n(n+1)(n+9) (n+9
2ys,(u)s,(v) _2nyn(n+D(n+9 L2+ 9(n+ 9

W) SW+S, (V) nn+)+(h+9)  (n+9+(n+9

_2n/n(n+1(n+9) o

n’+2n+9
v)  RBW)= Y JsWs W =n/n(h+)(n+9) +n/(n+9(n+9

wOE(W,)

=m/n*+2n+9+n(n+9).

4
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4. Resultsfor gear graphs

A gear graph is obtained froky, by adding a vertex between each pair of adjadgemt r
vertices and it is denoted K. ClearlyG, has 2+1 vertices andr8edges. A grapks, is
shown in Figure 2.

u 5
s & v %

Figure2: A gear graplG,

Lemma 4. Let G, be a gear graph withn21 vertices and rBedges. Theits, has two
types of edges as follows:
E;={uv 0 E(G,)| S(u) =n (n+1), S(V) =n+7}, |E
Ex={uv O E(Gn)| S(u) =n+7 ,&(v) = 6}, |E

Theorem 5. Let G, be a gear graph witm2- 1 vertices 8 edges. Then

. n 2n
i KB(G. )= + .
(i) (G,) T vt

n 2n

S = Py s B e B
n+2n+5 j;Jr (n+11j§.

(ii) PKB(

(i)  ABCKB(G,)= n(

e

(v) RKB(G,)=m/n(n+1)(n+7) + 20y 6n+ 7).

Proof: Let G, be a gear graph witm21 vertices andi8edges. By using definitions and
Lemma 4, we obtain

. 1 n 2n
0 SKB(G:) _uqu(Gn)\/se(u) +S5,(v) Jn(n+D+(n+7) " Jn+7+6
_ n + 2n
Jre+2n+7 n+13
1 n 2n

(ii) PKB(Gn)zuvDEZ(Gn)\/SE(u)Se(V) BN e
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S (u)+S(v)-2
S.(u)s (v)

(i)  ABCKB(G,)= >, \/
wiE(G,)

_ n(n+1)+(n+7)—2% N+ 7+ 6= 2)2
_n( n(n+1)(n+7) j +2n( (n+7)6j

:n( n’+2n+5 f+2n( n+11j§
n(n+1)(n+7) 6n+7)

2yS. (WS (v) _n2yn(n+1D(n+7) 03+ 76

(iv)  GAKB(G,)= )|

Wity SW+S (V) n(n+D)+n+7 n+7+6
_2nn(n+1(n+7) 4/ en+ 7
© n*+2n+7 n+13
v)  RKB(G,)= Y Js(Ws(v) =n/n(h+D(n+7)+2n/6n+ 7
wiOE(G,)

=m/n2+2n+9+ 2nJen+ 7

5. Resultsfor helm graphs
A helm graphH, is a graph obtained from, by attaching an end edge to each rim
vertex. ClearlyH, has 2+1 vertices andr8edges. A graphl, is depicted in Figure 3.

e, 4 e

1
Uy

u
5 B
5 \!5

Figure3: A graphH,

o
4

Lemma 6. If H, is a helm graph withr+1 vertices andr8edges, thehl,, has three types
of edges as

Ei={uv O E(Hn)| S(u) =n(n+2), &(Vv) =n+ 17} |E|=n.

E={uv 0 E(Hn)| S(u) = S(v) =n + 17}, |E2| =n.

Es={uv U E(Hn)| S(u) =n +17,&(v) = 3} |Es|=n.

Theorem 7. If H, is a helm graph withr+-1 vertices andrBedges, then

. n n n
() SKB(H, )= + + .
(Ho) Jn? +3n+17 +2n+34 n+ 20
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(i)  PKB(H,)= n TR LIS —
"o dnn+2)(n+17) (n+17) J3n+ 19

1

1
, 1 1
N +3n+5 jz+n\/2n+32+n( n+ 18)2.

(i) ~ ABCKB(H,) =n[

n(n+2)(n+17) n+17 In+ 17
(v)  GAKB(H,)= 2n Ez(rlgrl])fn; 7 e WA+ 17 “n{”;)lj.

(v)  RKB(H,)=nyn(n+2)(n+17) +n(n+179+ny dn+ 17

Proof: Let H, be a helm graph withr21 vertices and r8 edges. Then by using
definitions and Lemma 6, we deduce
1

()  SKB(H)= I S
(H.) uvug(:Hn)JSe(uHSe(v)
_ n + n + 2n
Jn(h+2)+n+17 n+17+n+17 n+ 17+ 3
n n n
= + + ,
Jn?+3n+17 v2n+34 /n+ 20
1
(i)  PKB(H,)= -
(H.) uvDEz(Hn)\/Se(U)Se(V)
n n

B n
T n(nt2(ne1)  Jnr1d(ns 17 s 1) ¢
B n n n

T i) (1D Jans 1)

N EXOREORF
(i ABCKB(Hn)-MEZ(Hn)J SON

-E| n(n+2)+n+17—2+|E|\/n+ 17+n+ 17- 2
n(n+2)(n+17) W (n+19(n+ 17
n+17+n+3-2
+
|E3|\/ (n+17)3

_ n’>+3n+15 % N+ 32 n+ 18%
- [n(n+2)(n+17)j n n+17 +n£ dn+ 7) .
(V)  GAKB(H,)= —28\/(5;;1)3((\‘/’))
WOE(H,) <% %
2Jn(n+2)(n+17)
n(n+2)+n+17

2/(n+ 13(n+ 17

+|E,|
n+17+n+ 17

=|E|



v)

V.R.Kulli

2/(n+17) 3

*|Ed n+17+3

_ 2n/n(n+2)(n+7) n+ 2/ 3An+ 17

n* +3n+17 n+20

RKB(H,)= > /s.(u)s.(v)

wETH,)

=|E[vn(n+2)(n+17) +|E,|V(n+1D(n+ 17 +|EJJ(n+ 1T 3
=nyn(n+2)(n+17) +n(n+ 19 +ny In+ 17
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