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The characteristics of various networks can be distinguished
with the help of topological indices. The purpose of this paper is
to study the generalized prism network, which is very interesting
for physics and engineering researchers. Regarding this network,
we recovered some degree-based topological indices from the M-
polynomial. We measured topological indices such as atom-bond
connectivity, geometric arithmetic, K Banhatti, K hyper Banhatti,
modified K Banhatti and harmonic K Banhatti by using M-
polynomial approach.
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Introduction

Graph theory has grown into an available
area of mathematical research with
implementation in chemistry, operation
researches, social sciences and computer
science. Due to variety of research in graph
theory, this field has become a large subject
in mathematics.

Graph theory has vast applications in
diverse fields of science and engineering.
Topological indices are graph invariants
and have large number of applications.
Here, we did computation via M-
polynomial approach. This technique was
introduced in 2015 [29]. Later on, this
approach has been adopted by some other
scholars [2]. Several works have been done
in this area using these techniques.

M-polynomial of many graphs have been
introduced over last five years [26,33]. The
main advantage of the M-polynomial is the
large amount of information that it
contains about degree-based graph
invariants.
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Topological indices are computed by
definition. Various topological indices that
are derived from graph theory can model
the geometric structure of chemical
compounds. The study of topological
indices, based on distance in a graph, was
effectively employed in chemistry by
Weiner [38].

Newly established degree-based
topological indices have been formulated
via M-polynomial [1-25]. We can find
various degree dependent topological
invariants given in Table 1. In this paper,
we calculated the topological indices of
generalized prism P {n,m}-

Here, some degree-based topological
indices via M-polynomial approach using
the table given in [3] were computed.

Generalized prism network
The cycle graph C, and path graph P, are

combined in the generalized prism
structure.
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Generalized prism graph P{m,n} is

obtained by cartesian productof a cycle

C, with a path P,,.. Then

V(Pm) ={Xx; :1<i<nl< j<m}

and

E(Fnm) ={(6yj)(X.1y;):1<i<n-11<j<m}

0 {(%¥,)(xy;) 1 j<m}

O {(xy,)(XY.):1<i<nl< j<m-1}.

The generalized prism P{n,m} has been
studied [27,29,32,33,35,36].
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FIGURE 1 Generalized prism graph [32].

M-Polynomial of Generalized

Prism Network

Generalized prism network is denoted by
P{n,m} then M-polynomial of P{n,m}
computed in [26] is represented by
M(P{n,m}x,y) and it is
M(P{n,mpxy)=9g(x,y)
=(2n)x3y3+(2n)x3y*+(2mn-5n)x*y*

Topological Indices of Generalized
Prism Network

This section deals with our results.
Theorem 4.1. Let P{n,m} be the
generalized prism and
M(P{n,mpxy)=9(x )

= (2n)x3y3+ (2n)x3y*+ (2mn-5n)xty+.

Then
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[LABCIR, ] = (16-+ 455 -1506). "+ Yo my
[2]GAIR, 1= ( 21+8“’,_)n+2mn

[3.1B,[Py my] =—38n+ 40mn
[4.]B,[R ] =-122n+96mn
[5.JHB,[F,, ;3] = —-514n + 400mn
[6.]HB,[F,, ;] =—3934n + 2304mn

11 2

7."B,[P, =—n+-mn
(7178 [Py = 5o+
m 3 1

[8] Bz[ nm}] On+6mn
11 4

9.]H ——n+-—mn.
[9.1H,[Pm]= 26"t

Proof. Let M (P{n,m}.xy)
=(2n)x3y3+ (2n)x3y*+ (2mn-5n)xty*
1. The atom-bond connectivity index

(2mn2— 5n) Xty

11
SESEQ(X,y)ZanByBJrinXSyA+Mx4y4

NE&) 4

1 1
JSZS2g(x, y)=§nx6 4y 4 MmN =50)

NE) 4

11
Q,J82829(x,y) = 7nx 1L e 4 (2MN=50) s

3 4
1 101
DZQ,JS2S2g(x,y) = fnx +\/§nx5+§(2mn—5n)x6

1
SZ2g(x,y) =%nx3y3 +nx®y* +

11

ABC[H, 1= DEQ,ZJSE CHITCS%) M

=(16+4\/1_5—15\/§)%+§mn

2. The geometric arithmetic index
1
DZ[g(x,y)] = 243y’

11

D2DZ[g(x, y)] = 6nx°y® + 44/3nxy* + (8mn — 20n)x"y

+4nx®y* + (4mn —10n)x*y*

1

1
JDZDZ[g(x, y)] = 6nx® +4+/3nx’ + (8mn — 20n)x°

1 1
S,JDZD2[g(x, )] =nx°® +gnx M 8
11
25,JD2DZ[g(x, y)] = 2nx° +¥nx7 +(2mn-5n)x®
11 21+8J_

GA[H ()] = 28,IDZ D9 (X, V)]s = (————

3. The first K-Banhatti 1ndex
D,g(x,y) =6nx*y® + 6nx’y* + (8mn — 20n)x*y*

N+ 2mn

D,g(x,y) =6nx’y* +8nx*y* + (8mn —20n)x*y*

(D, +D,)[g(x, V)] =12nx*y® +14nx°y* + (16mn —40n)x* y*

(D, +D,)9(X, ¥),.yy =—14n+16mn

Jg(x,y) = 2nx® + 2nx” + (2mn —5n)x®

Q.,Jg(x,y) = 2nx* + 2nx® + (2mn - 5n)x°

D,Q,Jg(x,y) = 8nx* +10nx® + (12mn — 30n)x°

2D,Q,Jg(x, y) =16nx* +20nx> + (24mn — 60n)x°

Bi[H 1= (D, + Dy +2D,Q, I)[9(X, )]syt
=-38n+40mn
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4. The second K Banhatti index
(D, + D)[g(x, y)] =12nx°y® +14nxy* + (16mn — 40n)x*y*
J(D, +D,)g(x,y) =12nx°® +14nx” + (16mn — 40n)x*
Q,J(D, +D,)g(x,y) =12nx* +14nx° + (16mn — 40n)x°
D,Q.,J(D, + D,)g(x,y) = 48nx* + 70nx® + (96mn — 240n)x°
B,[Hmn]=D,Q,3(D, +D,))[g(x, )], =—-122n +96mn
5. The first K-hyper Banhatti index
DZg(x,y) =18nx’y® +18nx’y* + (32mn —80n)x*y*
Dg(x,y) =18nx’y* +32nx°y* + (32mn —80n)x*y*
(D +D7)g(x, y) = 36nx*y® +50nx’y* + (64mn —160n)x*y*
2D,Q,J(D, +D,)g(x,y) =96nx* +140nx° + (192mn — 480n)x°
Q_,Jg(x, y) = 2nx* +2nx® + (2mn —5n)x®
D?Q,Jg(x, y) = 32nx* +50nx® + (72mn —180n)x°
2D?Q ,Jg(x, y) = 64nx* +100nx® + (144mn — 360n)x°
HBl[H(m,n)] = (sz + D§ + ZDfozJ

+2D,Q,J(D, + DX, )iy
HBl[H(m,n)] =-514n+400mn
6. The second K-hyper
index
(DX +D?)g(x, y) = 36nx’y* +50nx’y* + (64mn —160n)x*y*
J(D? + D?)g(x, y) = 36nx° +50nx’ + (64mn —160n)x°
Q. J(D; + D})g(x,y) = 36nx* +50nx® + (64mn —160n)x°
D{Q_,,J(D; +D})g(x,y) =576nx*

+1250nx® + (2304mn — 5760n)x°

HB,[H,,,, 1= D{Q,J(D; + D)9 (X, )],
HB,[H, 1= —-3934n +2304mn
7. Modified first K-Banhatti index
L.g(x y) =2nx°y® +2nx°y* + (2mn —5n)x°y*

Banhatti

L,g(x,y) =2n°y® + 2nx°y® + (2mn —5n)x*y*
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J(L, +L,)g(x y) =4nx® +2n(x +x™) + (4mn —10n)x*
QL +L)g(x,y) =4nx" +2n(x* + xg) + (4mn —10n)x™

(Zmn 5n) 0

1
S J(L +L X, _—nx +mx+2 nx
Q2 J( ,a(xy) 2 5 :

11 2
MB,[H iy 1= $Q 3 (L + L)IG(X Y)] = o on+omn

8. Modified second K-Banhatti index
(2mn —-5n) Xy

4
(@2mn-5n) , ,
4 Xy
(2mn2—5n) )
(2mn 5n) «8

2

(2mn 5n) X8

12

Syg(x,y):gnx3y3+%nx3y“+
ng(x,y)=§nx3y3+%nx3y4+
J(Sx+Sy)g(x,y)=ﬂnx6+%nx7+
Q,J(S, +S,)a(x, y)—fnx +6nx
$,Q,J(S, +S,))a(x y)——nx +3Onx

MB,[H (0] = $.Q29(5, + S, )[a( V)], = o+ £mn

9. Harmonic K- Banhatti index

(2mn —5n) 10
5

(4mn 10n) )
5

S,QLI(L, +L,))g(x y)—fnx +[llnx +9nx +
25,Q,3(L, +L,)g(x, y)—fnx +;nx s

11 4
—n+—mn

HulH (o 1=25,Q3 (L + L)IO0 V] = oen+ ¢

Graphical analysis

Figure 2 is a graphical representation of
topological indices of generalized prism
network P{n,m}

FIGURE 2 The plot of topological indices of generalized prism network P{n,m}.

Conclusion

In this article, we computed some degree-
based topological indices for generalized

prism P{n,m} from M-polynomial,

accompanied by graphical representation.
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