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ABSTRACT: For a connected graph G with a vertex set V(G) and an edge set E(G), the product

1
connectivity Banhatti index of a graph G is defined as PB(G) = Z— , where ue means
we \dg(u)dg(e)
that a vertex u and an edge e are incident in G . In this paper, we determine the product
connectivity Banhatti index of some cycle related and product related graphs.
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I. INTRODUCTION
In this paper, we are interested with nontrivial, simple, connected, finite, undirected graphs.

Let G be a graph with a vertex set V' (G) and an edge set E(G) with |V (G)|=n and | E(G)|= m . The
degree dG (v) of a vertex v is the number of edges incident to v in G . The degree of an edge e =uv in G

is defined by d G (e)=d G (u)+d G (v)—2. For undefined graph theoretic terminologies and notations, refer
[6] or [7].

In chemical graph theory and in mathematical chemistry, a molecular graph or chemical graph is a
representation of the structural formula of a chemical compound in terms of graph theory. A molecular graph is
a graph whose vertices correspond to the atoms of the chemical compound and edges to the chemical bonds.
Chemical graph theory is a branch of mathematical chemistry which has an important effect on the development
of the chemical sciences. A single number that can be used to characterize some property of the graph of a
molecule is called a topological index of that graph. There are numerous molecular descriptors, which are also
referred to as topological indices, see [4], that have found some applications in theoretical chemistry, especially
in QSPR/QSAR research. One of the best known and widely used topological index is the product connectivity
index (or Randi¢ index, connectivity index) by Randi¢ [13], who has shown this index to reflect molecular
branching.

Motivated by Randi¢ definition of the product connectivity index, the sum connectivity index was initiated by

1

Zhou and Trinajsti¢ [14] and [15], which is defined by y(G) = Z ————— For more details
wer o) A dgW)+d;(v)

on these type of connectivity indices, refer [1,3,12].

The first and second K Banhatti indices of a graph G are defined as B,(G) = Z[dG (u)+d;(e)] and

ue

B,(G)= Z[dG (u)d(e)], where ue means that a vertex # and an edge e are incident in G . The K

ue
Banhatti indices were introduced by Kulli in [8]. The K Banhatti indices are closely related to Zagreb-type
indices. For more details on these two type of indices, refer [5]. Recently, many other indices were also studied,

for example [9] and [10]. Kulli et al. initiated the study of one more new topological index of a graph G called

ue

1
as product connectivity Banhatti index [11] defined as PB(G) = Zm, where u#e means that a
g\)dagle
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vertex # and an edge e are incident in (G . The authors in [11] have computed expression for product
connectivity Banhatti index of some standard class of graphs and have given some bounds for it.
The authors in paper [11] have considered only connected graphs. It is to be noted that this index gives an

infinite value for G = K2 .

1
The definition of product connectivity can be re-written as PB(G) = Z m

The present article also gives an expression for product connectivity Banhatti index of some cycle related
and product related graphs.

, where G # K2~

II. PRODUCT CONNECTIVITY BANHATTI INDEX OF CYCLE RELATED GRAPHS

For n >4, the graph W, = C _, + K| is called a wheel graph.
Theorem 2.1. If W is a wheel of order n, then

1

1 1
\/n(n_l) + @+ﬁ .

PB(W,)=(n-1)

Proof. The wheel W, has n vertices and 2(n —1) edges. By algebraic method, there are two types of edges
based on the degree of the end vertices of each edge as follows:

E,={uve EW)| de (u) 23,de (v)=3}, de (uv)=4, |E;|Fn-1,
E3(n71) ={uve EW,] dWﬂ () =3ade (v)=n-1}, de (uv) =n, |E3(n—l) =n-1.

Now, by the definition of product connectivity Banhatti index of a graph we get

-y
PR " L oy @
1 1
3

+
e )| A, (dy (@) [dyy (V)dy, (€)

1

(I’l—l)|:;+;:|+(l’l—1) + 1
34 34 Jn-(n=1) n-3

= (n-1) L L1
Jn(n=1) Bn B

The details of the following special graphs can be found in [2].

Let C;t) denote the one-point union of > 2 cycles of length 7. The graph CS(t) , is called a Friendship
graph.

Theorem 2.2. If CS(t) is a friendship graph of order 2t +1, then
PB(C) =1+t +1.

Proof. The graph C ;:) of order 2¢ +1 has two types of verices namely 2¢ vertices of degree 2 and 1 vertex

of degree 2t . By algebraic method, there are two types of edges based on the degree of the end vertices of each
edge as follows:
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E,, ={uve E(C3(l)) | dc(’) (u)= 2adc(t) (v)=2}, dc(;) wv)=2, |[E,|Ft,
3 3 3

Eyy =fuve EC)|d () =2,d () =21}, d_, @) =21, | E, |= 2.
3 3 3

From the definition of product connectivity Banhatti index of a graph and above data we get,

1
PB(C") =
(@) Z [d ,wd ()
G G

1 1
> +
e=uveE(C§[)) \/dc:gt) (u)dc:gt) (e) \/dcgt) (v)dcgt) (e)

t+~1+1.

The double cone DC, = C, +2K is a graph with 71+ 2 vertices and 37 edges.

Theorem 2.3. If DC, is a double cone of order n+2 and size 3n, then

1 1 1
C)H)= .
PB(DC,) 2n{\/n(n+2)+2\/n+2+2\/€}

Proof. The double cone is a graph of order 72+ 2 and size 37. By algebraic method, there are two types of
edges based on the degree of the end vertices of each edge as follows:

E, =uwe EDC,)|d, (u)=4,d,. (v)=n},d,. wv)=n+2, |E,, |F2n,
E, ={uveE(DCn)|dDCn (u)=4,dDCn (v)=4}, dDCn(uv)=6, |E,|=n.

The definition of product connectivity Banhatti index of a graph along with the above data gives,

1
PB(DC =
(e ; \/chn (“)dbcn (e)

z 1 1

J’_
e=uveE(DC, ) \/chn (“)chn (e) \/dDCn (V)chn (e)

= 2n 1 + ! +n[ ! + ! }
| Jn(n+2)  JA(n+2) V4.6 /4.6

= 2n ! + ! +1 .
| Jn(n+2) 2dn+2 246

The helm H  is a graph obtained from a wheel W by attaching a pendant edge at each vertex of a cycle C, .
Theorem 2.4. Ifthe graph H , is a helm of order 2n—1, then
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1 1 1

1
J_ el JmrDn-1) 3 23|

PB(H,)=(n-1)

Proof. The helm H , is a graph of order 271 —1 and size 3(n—1). By algebraic method, there are three types
of edges based on the degree of the end vertices of each edge as follows:

w=iuve EH))|d, (u)=4,a’ (v)=4}, d, (uv)=6, |E, [=n—1,
Ey, ., ={uekEH,)|d, (u) 4,d, (v) n-— 1}, dHn(uv)=n+1, | Eyyy Fn—1,
E,={uve E(Hn)|dHn (u)—l,dHn(v)—4}, dHn(uv)=3, |E,|=n-1.

The definition of product connectivity Banbhatti index of a graph shows,

%%):Mw<m(e

_— 1 . 1
cwverin, )| A4, @y (&) [dy (N (@)

= (n—1)|:;+;j|+(n—1) ! + !
Ja-6 a6 Jan+l)  Jm+Dn-1)

o ”{J— Jl_}

= (n 1) 1 1 +L+L
f 24n+1 \/(n+1)(n—1) 323

The closed helm H n is a graph obtained from a helm H » by joining each pendant vertex to form a cycle.

Theorem 2.5. Ifthe graph Hn is a closed helm of order 2n—1, then
1 1

Y= (n— LI S S
PB(H,))=(n 1){2\/n+1+\/(n+1)(n—1)+\/§+\/€+\/g+2\/§:l'

Proof. The closed helm H n is a graph of order 27 —1 and size 4(n —1) . By algebraic method, there are four
types of edges based on the degree of the end vertices of each edge as follows:

E,={uve E(H,;)|d ,(u)=4,d ,(v)=4},d ,(uv)=6, |E, [=n-1,
Ey, {uveE(H)|d (u) 4.d . (v) n—1}, d (uv) n+l, |E,, ., Fn-1,
E,, —{”VGE(H,,)|dH;l(“)—4’dH;1(V)—3}, dH;l(uv)—S, |E,;|=n—1,
= iuve E(H;)|dH;1(u)=3,dH;1(v)=3},dH};(uv)=4, |E[=n—1.

The definition of product connectivity Banhatti index of a graph gives,
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PB(H) = Y-t

2 1 ——
e=uveE(H,) \/dH'n (”)dH'n (e) \/dH;, (V)dH;, (e)

+(n—l){ } -1) ! + !
Jas J_ Jan+1)  Jm+Dn-1)

= (n-1) ! + ! +L+L+L+L
2Wn+l Jn+Dn—-1) 3 6 V15 25|

The gear graph Gn is a graph obtained from a wheel VVn by adding a vertex between every pair of adjacent

vertices of the cycle C,

Theorem 2.6. If the graph G, is a gear graph of order 2n—1, then

! 1
PB(G,)=(n— UL N S +2) \/(n 1)(n+2)}

Proof. The gear graph G, is a graph of order 27 —1 and size 3(n—1). By algebraic method, there are two

types of edges based on the degree of the end vertices of each edge as follows:

L ={uve EG)|d; (u)=3,d (v)=2},d (uv)=3,|E32|=2(n—1),
Ey, ., =luveEG,)|d; (u) 3.,d, (v)—n 1}, d, (uv) n+2, | Ey,, Fn-1.

By the definition of product connectivity Banhatti index of a graph we have,

1
PB(G,)) = —_—
) ;%M%@

__— 1 . 1
cwerio)| 46, Wdg () \[dg (v)dg (o)

1 1
2= I)L/_ \/_} 1)L/.%(mz) +\/(n—1)(n+2)}

(n— 1) 1 1
3 f J3(n+2) \/(n—1)(n+2)'

The flower graph F l” is a graph obtained from a helm by joining each pendant vertex to a central vertex of the
helm.
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Theorem 2.7. Ifthe graph Fln is a flower of order 2n—1, then

1 1 1 1 1

— -1 L L
PBEL)=(n=1) \/€+2\/2n+2+2\/(n—1)(n+1)+\/n—1+\/z+2\/5 '

Proof. The flower graph FI isa graph of order 27 —1 and size 4(n —1) . By algebraic method, there are
four types of edges based on the degree of the end vertices of each edge as follows:

E,={uveE(Fl,)| dFln ()= 49dFln (v)=4}, szn (wv)=6, |E,Fn-1,

Ey 0 ={uve E(FL)|dy w)y=4,d,; (v)=2n-2},d, (uv)=2n+2,
| E4(2n—2) =n-1,

E, ={uveE(Fl,)| dFln (u)= 4de/n (v)=2}, dFln (w)=4, |E,[Fn-1,

Eyy, 0 =uve E(FL)| dFln (u)= 2’d”n (v)=2n-2}, dF[n (uv)=2n-2,

| E2(2nf2) =n-1.

By the definition of product connectivity Banhatti index of a graph we have,

PB(FI,) = > !

ue 4/ dFln (“)dﬂn (e)
1 1
2

+
ey )| A4, @y (©)  [dy ()dp (o)

1 1 1 1
(n_l){ 26 4. }(n_l){\/«zmz)+\/(2n—2)(2n+2)}

I I I
Hn_l){ - \/ﬁ}r(n_l){\/z(zn—z) ’ \/2(2n—2):l

2]
g

—

5

= (n—l)L+ 1 + ! + ! +L+L
J6 2v2n+2 2Jn-D)(n+1) Jn-1 4 242

The sunflower graph SF, is a graph obtained from a wheel with central vertex ¢, n-cycle Vy,V,,...,V, | and

n

additional n vertices W, W,,..., W, where W, is joined by edges to v,,v,,, for i =0,1,...,n—1 where

i+1 is taken modulo 7.

Theorem 2.8. Ifthe graph SF is a sunflower of order 2n+1, then

n

_ 1 1 1.2 2
PB(Sﬂ)—n{\/n(n+3)+\/5(n+3)+m+m+5}

Proof. The sunflower graph SF, is a graph of order 2141 and size 47 . By algebraic method, there are three
types of edges based on the degree of the end vertices of each edge as follows:

ESn Z{MVEE(SF;)|dSF (u)zsadSF (v)=n}, dSF (uv)=n+3, |E5n |:l’l,
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Ei={uve E(SF))| dSFn (u)= SadSFn (v)=5}, dSFn (uv)=8, | Es [=n,
E,, ={uve E(SF,)| dSFn w)= 5,dSFn v)=2}, dSFn (uv)=5, |E,|=2n.
The definition of product connectivity Banhatti index of a graph and above data together gives,

1
PB(SF)) =
5F) = 2 Jdse, ;. (0)

z 1 1

+
e=uveE(SF, ) \/dSFn (u)dSFn (e) \/dSFn (V)dSFn (e)

1 1 1 1
nL/n(n+3) ’ \/5(n+3)}”[\/§ " \/ﬁ}

1 1
+2n{—m+—m}
= n 1 + ! + 1 + 2 +z
Jnn+3)  J5s(n+3) V10 10 5|

The graph F, = P + K| is called a fan graph, where P, :uu,...u, is a path.

Theorem 2.9. Ifthe graph F, is a fan graph of order n+1, then

n

],
PB(F”)_ZL/EJFnJF\/EJrf 7 }(n 2){\/3(n+1)+\/n(n+1)}

Proof. The fan graph F is a graph of order 72 +1 and size 21 —1. By algebraic method, there are four types

n

of edges based on the degree of the end vertices of each edge as follows:

E,, =tue EWF)|d; w)=2,d, V)=n},d, (w)=n, |E, |=2,
Ey={we E(F)|d, )=2d, )=3}.d, @)=3, |Ey[=2.
Ey={we E(F,)|d, )=3.d, (=3}, d, (w)=4, | Ey|=n-3,
E3n Z{MVEE(Fn)|dF (u)=3adF (V)zn}’ dF (MV)=n+l, |E3n |=n_2'

The definition of product connectivity Banhatti index of a graph gives,

www.ijmsi.org 28 | Page



On Product Connectivity Banhatti Index of Some Graphs

PB(F,)

B i
B Z ld, w)d, ()

i i
- 2

+
e )| e, W (@) [d, () (e)

Z{JQ.nW,:.J”[Jz%Wg%}
1

1 1 1
+(n_3){\/ﬂ+ \/ﬂ}(n_z){\/xnﬂ) ’ \/n(n+1):|

= 2{L+l+i+l+n—_3}+(n—2) ! + !
o ono N6 30 A7 SBo+)  fn(n+1) |
The graph DF, = P + 2k, is called a double fan.

Theorem 2.10. If'the graph DF is a double fan graph of order n+2, then

n

_ 1 1 ~ 1 1 n-3) 2 1
PB(DE,) 4L/3(n+1)+\/n(n+l):|+2(n 2){2\/n+2+\/n(n+2):|+ Jo 15 A5

Proof. The double fan graph DF is a graph of order #+2 and size 37 —1. By algebraic method, there are

four types of edges based on the degree of the end vertices of each edge as follows:

E,, = uve E(DF,)|dy, (0)=3.dpy () =1}, dpe () =n+1, | Ey, |- 4,

Ey = {uv e E(DF,)|dyy (4)=3,dp (v) =4}, dpy () =5, | Eyy|=2,

E, = {uveE(DFn)|dDFn (u)=4,dDFn (v)=n}, dDFn(uv) =n+2, |E, |=2n—-4,
E,= {uveE(DFn)|dDFn (u)=4,dDFn (v)=4}, dDFn (uv)y=6, |E, |=n-3.

From the definition of product connectivity Banhatti index of a graph we arrive at the following.

1
PB(DF =
(D) ;\/dDFn (u)dDFn (e

_ > 1 1

+
e=uveE(DF,) \/ dDFn (u)d DF, (e) \/ d DF, (v)d DF, (e)
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4 ! + ! +2[ ! + ! }
\/3(n+l) \/n(n+l) V35 \/E

1 1
+(2'1_4){\/4(;%2) \/n(n+2)} \/ﬁ}
_ 1 1 e2nm 1
\/3(n+1) \/n(n+1) 2\/n+2 \/n(n+2)
(n—3)+_+i
Jo V15 5

III. PRODUCT CONNECTIVITY BANHATTI INDEX OF PRODUCT RELATED GRAPHS

The graph S, X P, (where S, is a star with 7 +1 vertices) is called a book graph B, .
Theorem 3.1. Ifthe graph B, is a book graph, then

PB(B,))=m L+1/L+l + #
m+1 m+1 m(m+1)

Proof. The book graph B 1 a graph of order 2m+ 2 and size 3m+1. By algebraic method, there are three
types of edges based on the degree of the end vertices of each edge as follows:

E,=fwe EB)|d, @)=2d, ()=2}.d, @)=2, |E,l-m
Eypiny I{uveE(Bm)|dBm (u)=2,d3m(v)=m+l}, dBm (w)=m+1, | E,,,, = 2m,
E(m+1)(m+1):{l’”"e EB,)|dy, w)y=m+1,d; (v)=m+1},d; (uv)=2m,

| Eityomsy =1

From the definition of product connectivity Banhatti index of a graph we have,

1
PB(B = —_—_—
®) = 2 Jds, d, (@)

Z 1 N 1
s )| s, Wds (&) [d, (Vd, (€)

1 1 1 1
m{\/ﬁ ’ \/ﬁ}+2m{\/2(m+l) ’ \/(m+1)(m+1):|

1 1
+L/(m+l)2m " \/(m+1)2m}
{ 2 [ 2 } 2
m——+ [ ——+1|+ [———.
m+1 m+1 m(m+1)

The graph B, = P, +tK | where ¢ 21 is called a book with triangular pages.
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Theorem 3. 2. If B, is a book with triangular pages, then

PB(B[)=N 2 +z\/ 2 2 }
t(it+1) t+1 t+1

Proof. The book B, with triangular pages has order # +2 and size 2f+1. By algebraic method, there are two

types of edges based on the degree of the end vertices of each edge as follows:

E(t+1)(t+1) ={uve E(B)| dgt (u):t“‘ladzat (v)=t+1}, dBt (uv) =21, |E(t+l)(t+1) =1,
Eyy = {uveE(B,)|dBt (u)=2,dBt v)=t+1}, dBt(uv)=t+l, | Eyny 5 22

Taking the definition of product connectivity Banhatti index of a graph and above data we have,

1
PB(B,)) = —_—
®) =2 Jd, ), (©)

z 1 N 1
cuncrin)| |45, W5 (&) [dy (V)d (o)

1 1 1 1
L/(Hl)Zt ’ \/(t+1)21}—2{\/2(t+1) ’ \/(t+1)(t+1):|
~ N 2 \/ 2 Zt}
= +t + .

t(it+1) t+1 t+1

The graph G = P, x P, is called a planar grid.

n

Theorem 3.3. Let G be a planar grid, then

PB(G) = (2mn—5(\l/ng+n)+12)+[mt/%—4}[%+l}+%+g[é+%}

Proof. The planar grid G is a graph of order mn and size m(n—1)+ n(m—1) . By algebraic method, there

are four types of edges based on the degree of the end vertices of each edge as follows:
Ey={ue EG)|dsW)=2,d;(v)=3}. dg(uv)=3, [Ex[=8,

E,={uve EG)|d;(u)=3,d,(v)=3},d;(uv)=4, |E,[F2(n-3)+2(m-3),
E,={ueEG)|d;(u)=3,d;(v)=4}, d (uv)=5, | E,, |F2(m—2)+2(n-2),
E,={uveEG)|d;u)=4,d,(v)=4}, d;(uv)=6, |E,, |- 2mn—-5(m+n)+12.

By the definition of product connectivity Banhatti index of a graph we have,

_ 1
PR = %:\/dc(u)dc(e)

Z 1 N 1
et N W)dg(e)  \Jdg(v)dg(e)

www.ijmsi.org 31| Page



On Product Connectivity Banhatti Index of Some Graphs

8[%+\/31_} +[2(n-3)+2(m— 3){\/_ \/_}
+[2(n-2)+2(m - 2){ N \/_}

+(2mn—5(m+n)+12)[ 1 + ! }
2

(2mn—5(m+n)+12) |m+n-4| 2 2(m+n—06) 1
R £ 1l e e

The graph P, X P, is called a ladder graph L, .
Theorem 3.4. If L is aladder graph, then

N P IR P
PB(Ln)—2{1+\/§}+3{(3n 8)+\/§}

Proof. The ladder graph Ln is a graph of order 27 and size 371 — 2 . By algebraic method, there are three

types of edges based on the degree of the end vertices of each edge as follows:

E,, ={uve E(Ln)|dLn (u)=2,dLn (v)=2}, dLn (uv)=2, |E,[F2
={uveE(Ln)|dLn(u)=2,dLn(v)=3}, dLn(uv)=3, |E, |=4
33={uveE(L”)|dLn(u)=3,dLn(v)=3}, dLn(uv)=4, | Eyy |=3n-8.

The definition of product connectivity Banhatti index of a graph and above data gives,

1
PB(L) = Y ——
) ;Mymy)

Z 1 N 1
cwerir,)| |, @, (€ [d, (), (e)

B 2{\/21-2+\/21-2}+4L/21f3+\/3%}
s} e
2{1+%}+§{(3n—8)+%}

The graph H = P, o K| is called a comb graph.

Theorem 3.5. If H is a comb graph, then

\/_\/{x/l_}

PB(H)=
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Proof. The comb H is a graph of order 271 and size 27 —1. By algebraic method, there are four types of
edges based on the degree of the end vertices of each edge as follows:

E,={uve EH)|d,wu)=1.d,(v)=2},d,wv)=1, |[E,[F2
Es={ue EH)|d,(w)=1.d,v)=3},d,(w)=2, |EsFn-2,
Ey={uve EH)|d,u)=2,d,(v)=3},d,uv)=3, |Ey|=2
E.={ueEH)|d,(u)=3,d,(v)=3},d,(uv)=4, |E,;|=n-3.

Now, by the definition of product connectivity Banhatti index of a graph we have

PBH) Z,/d (u)d (e)

- 3.l
et Ndy @)y (€)  \Jd, (v)d,, (e)

ot ks i)l
+(n—3){\/;—4+\/3,—4}

n— 3 n 1 8
PRI RN
The graph X = P, 02K is called a double comb graph.

Theorem 3.6. If X is a double comb graph, then

\/_ 3 (- 2)\/§+\/_[ \/%}%

Proof. The double comb X is a graph of order 37 and size 3 —1. By algebraic method, there are four types
of edges based on the degree of the end vertices of each edge as follows:

Ey={uveEX)|d,u)=1,d,(v)=3},d,uv)=2, |[E; =4

E,={uve EX)|d,(u)=1,d,(v)=4},d,(uv)=3, |E,|F2n-4,

Ey={uwe E(X)|d(u)=3,d,(v)=4}, dy(uv) =35, | Ey, |52
w=lve EX0)|dy)=4,d,() =4}, d, @) =6, | E,,l=n-3.

PB(X)=

Now, by the definition of product connectivity Banhatti index of a graph we have
1
PB(X) = >
w dy(u)dy(e)

. 1 .\ 1
et NdxW)d(e)  d (V)d,(e)

www.ijmsi.org 33| Page



On Product Connectivity Banhatti Index of Some Graphs

{J_ J_}(" 4){\/_ J_} {%ﬁ}

s

n— 3
\/E n—2)3+

f[ H*%

The graph C, o K| is called a crown graph.

Theorem 3.7. If A is a crown graph then

PB(A)—nL/_ N \H

Proof. The crown graph has 27 vertices and 27 edges. By algebraic method, there are two types of edges
based on the degree of the end vertices of each edge as follows:

E,={ueE(4)|d,(w)=1,d,(v)=3},d,wv)=2, |[E;|Fn
w=wve E(A)|d,w)=3,d,(v)=3},d,wv)=4, |E;|=n

The definition of product connectivity Banhatti index of a graph gives,

P = L Jd, (u)d (o)

5 { 1 N 1 }
et N (w)d (e)  \Jd,(v)d ,(e)

(R

" 1 N 1 N 1
V3 V2 Ve
Two even cycles of the same order, say C > sharing a common vertex with 71 pendant edges attached at the

common vertex is called a butterfly graph By, .

Theorem 3.8. If By, , is a butterfly graph, then

— (e 4 1 m 1
PB(By,,,)=2(n 2)+\/m{1+\/_} \/m+3[l+\/m+4}

Proof. The graph Bym, , has 2n+m—1 vertices and 271+ m edges. By algebraic method, there are three

types of edges based on the degree of the end vertices of each edge as follows:

Ey =t E(By,,)|dy, (0)=2d, ()=2}.dy ()=2, | Ey|=2n-2).
E2(m+4) = {MV € E(Bym,n) | dBym,n (u) = 2’5 dBym,n (V) =m+ 4} > dBym,n (l/lV) =m+ 4,
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|E2(m+4) =4,
E.4 ={uveEBy, )| dBqun (u)=m+ 4,dBqun (v)=1}, dBym,n (uv)=m+3,

|E(m+4)1 =m.

Considering the definition of product connectivity Banhatti index of a graph along with above data we get,

1
PB(By,,) =
2 [, @y, (©)

Z 1 1

+
e:uveE(Bym’n) \/dBym’n (u)dBym,n (e) \/dBym,n (V)dBym,n (e)

1 1 1 1
2(’1_2){\/2.2 +\/2'2}+4L/2(m+4) +\/(m+4)(m+4)}

1 1
m{\/(m+4)(m+3)+\/m+3}

_ B L L m 1
= 2(n-2)+ _m+4[l+\/§}+\/m+3[l+\/m+4}

The triangular snake T, is obtained from the path P, by replacing each edge of a path by a triangle C;.

Theorem 3.9. If Tn is a triangular snake, then

PB(T,)= (n—l)\/i[%%} 2(%3) +2.

Proof. The graph 7 has 2n—1 vertices and 3(n —1) edges. By algebraic method, there are three types of

edges based on the degree of the end vertices of each edge as follows:

Ey = {uve E(T,)|d; )=2,d, ()=2}, dy ) =2, | E,|=2,
Ey, = e E(T,)|dy ()= 2.d; (1) =4}, d; ) =4, | Eyy = 2n-1),
Ey={we E(T,)|d, )=4d, (=4}, d, @) =6, |E,|=n-3.

In view of the definition of product connectivity Banhatti index of a graph and above data we can write,
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PB(T,) =

1
EWWMﬂ@

Z 1 N 1
et Adr, d; (@) \[d; (V)d; (e)

=

[\/— \/—}+2(n 1)[\/217+
ol

(n=3) .

- D{f 2} s

The alternate triangular snake A(T)) is obtained from the path P, :u,u,..u, by joining #; and u,,,
(alternatively) to new vertex V;. That is every alternate edge of a path is replaced by a triangle C3 .

Theorem 3.10. If A(T)) is an alternate triangular snake, then
4 1

f el

Proof. The graph A(T”) has 27 vertices and 272+ 1 edges. By algebraic method, there are three types of
edges based on the degree of the end vertices of each edge as follows:

Ey=twve EAT)|d, \@)=2d (0)=2}.d, @)=2 |Epl=2n-2),

PB(A(T,))=2(n-2)+——

Ey=foiel EAT)|d, @)=2d, 0)=3}.d,)=3, |Ey;l-4

w-wve EAT))|d, \w)=3.d =3}, d ()=4, |E;=1

AT,)

AT,) ,)

By the definition of product connectivity Banhatti index of a graph we have the following.

1
PB(A(T,)) =
;\/ A(T)( u)d A(T)(e)

> —
k) \/dA(T yd () \/dA(T y0)d ()

T 1 I 1

- 2){\/2.2 +\/2.2}+4L/2.3 +\/§}
4,
3

2(n— 2)+\/_ !

N
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IV. CONCLUSION
In this paper, we have made an important observation that the product connectivity Banhatti index
cannnot be applied for P, (considering the connected graphs). We have also computed the expression for
product connectivity Banhatti index of few graphs obtained by some graph operations. Finding the product
connectivity Banhatti index of graph operations in general which is a complicated task remains as an open
problem.
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