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Abstract : There are many topological indices. Among the degree based topological
indices, Randic index Zagreb indices, Banhatti indices, Atom bond connectivity index,
Harmonic index, Geometric arithmetic index and Revan vertex degree index etc. For a

given graph G(V, E)of order n with vertex set V ={v,,v,,V,...,v,} . The Mycielski graph
of G, denoted by M(G), is the graph with vertex set V uV'uU{u}, where
Vi ={v/v, eV}and edge set EL{vv] /vy, e E}U{viu/v} €V'}. The vertex viis called
the copy of the vertex v, and u is called the root of M (G) In this paper we obtain Randic

index, Zegreb index, Atom Bond Connectivity index, Harmonic index, Augmented
Zagreb index, Sum Connectivity index, geometric arithmetic index and Revan index of
Myceilskian graph.
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1. Introduction

Let G be a finite, simple connected graph with vertex set V (G) and edge set E(G). The

degree of a vertex v is the number of vertices adjacent to v. A(G)and &(G)denote the

maximum and minimum degree among the vertices of G. We refer [1] for undefined term and
notation. A topological index is a numerical parameter mathematically derived from the
graph structure. Numerous such topological indices have been considered in theoretical
chemistry and have some applications.

In chemical graph theory, study of characteristics of the chemical graph is important to
understand the behaviour of the chemical combination,to understand the growth of the
chemical combination and to make its comparison with other chemical combinations.

The first topological index in chemical graph theory is the Wiener index. In 1947, Wiener [2]
introduced the topological index (Wiener index), while studying the boiling point of paraffin.
This Wiener index has many applications in chemical graph theory [3, 4]. After Wiener index
many topological indices has been investigated such as Randic index introduced by Randic,
The first general Zagreb index was introduced by Li and Zhao [5]. Estrada et al. introduced
the Atom-Bond Connectivity (ABC) index[6].
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2. Preliminaries

Definition 2.1 For a given graph G(V,E)of order n with vertex set V ={v,,v,,,...,V, } .
The Mycielski graph of G, denoted by M (G), is the graph with vertex set V. UV* U {u},
where V' ={v/ /v, €V }and edge set EU{vvj/vv; € E}U{viu/v; eV'}. The vertex v|

is called the copy of the vertex v,and u is called the root of M (G)

Definition 2.2 For a graph, the maximum degree denoted by A(G), is the vertex with
greatest number of edges incident to it. The minimum degree denoted by &(G), is the
degree of the vertex with least number of edges incident to it.

Definition 2.3 The first and second Revan indices of a graph G, defined as

R(G)= Y |rs(u)+r (V) and R, (G)= > 1o (u)rs(v).

uveE(G) uveE(G)
Definition 2.4 The first Zagreb index M,(G)and the second Zagreb index M, (G)is
defined as M, (G)= > (dv,)’and M,(G)= " dg (u)dg (V)

vieV(G) uvekE
Definition 2.5 Let G(V, E)be a graph, d, (G) is the degree of vertex u of G and uvthe
edge connecting the vertices u &Vv. Then atom bond connectivity index is defined as

ABC(G)= Y Jdu(G)+dv(G)—2

wEe\ 4,(G)d,(G)

Definition 2.6 Let G(V,E)be a graph, d,(G)is the degree of vertex u of G and uvthe
edge connecting the vertices u&v. ThenHarmonic index defined as

HG)= Y

wéEe) 4, (G)+d, (G)

Definition 2.7 Let G(V,E)be a graph, d,(G)is the degree of vertex u of G and uvthe
edge connecting the vertices u&vVv. Then Augmented Zagreb index is defined as

_ ,(6)d,(6) )
AZI(G)= 2, [du(G)+dv(G)—2]'

uveE(G)

Definition 2.8 Let G(V,E)be a graph, d,(G)is the degree of vertex u of G and uvthe

edge connecting the vertices u&Vv. Then Sum connectivity index is defined as
1

UVEZE(:G) J4,(G)+d,(G)

SCI(G)=
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Definition 2.9 Let G(V,E)be a graph, d,(G)is the degree of vertex u of G and uvthe
edge connecting the vertices u&Vv. Then Geometric arithmetic index is defined as

) d,(G)d,(G)
o201, (6) ¢, ()]

3. Main Results

Theorem 3.1Let M (P, ) is the Mycielskian path graph then

1. R(M(P,))=7n*-15n+22
2. R,(M(PR,))=3n°-11n*+26n-20

n

Proof. Let G be the graph M (P,). In the Mycielskian graph by the algebraic method there
are six types of edges on the degree of end vertices as follows

=8 :{UVE E(G)/dg(u)=2&d, (V)=3}’ |Exs|=2

®

o= e E(
={uveE(
={uveE(
s ={ueE(
E44_{UVEE(G) o (U)=48&d,(v)=4}, |E,|=n-3

Thus we have two types of revan edges based on the degree of the end revan vertices of each
edge as follows, we have A(G)+5(G)=n+2.

RE, ) ={WeE(G)/r; (u)=n&y(v)=n-1}, ‘REn(nfl) =2

RE {weE(G)/ s (u)=n&r (v)=n-2}, |RE,, ,|=4

n(n-2)

RE,, ={uveE(G)/ 1, (u)=2&; (v)=n}, |RE,|=2

RE,, ., ={W e E(G)/ 15 (u)=2&1; (v)=n-1}, [RE,, | =n-2

2(n-1)

RE

o) = {WEE(G)/ s (U)=n-2&1, (v)=n-2}, |RE, ,,

2| =N-3

RE =2n-6

ooy = {WEE(G) /15 () =n-2&1 (v)=n-1}, [RE

1. Tocompute R (M (P,)), we see that
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RG)= Y IrG(u)He (v)

uveE(G)

) U AU RA TS AT
2n

Z|VG s (V)] + Z e (u)+r(v)+ > e (u)+rs(v))

RE;(ny) RE(h-2)n-2) RE(-2)(n-1)

=2(n+(n-1))+4(n+n-2)+2(2+n)+(n-2)(2+(n-1))+
(n=3)(n-2+n-2)+(2n-6)(n—-2+n-1)
=2(2n-1)+4(2n-2)+(4+2n)+(n-2)(n+1)+(n-3)(2n—-4)+(2n-6)(2n-3)
=4n—2+8n-8+4+(2n+n’ —n—2)+(2n* ~10n+12)+(4n* ~18n+18)
R, (G)=7n?—-15n+22

2. Tocompute R (M( )) we see that

G- . 0)

0= 3 o0 o zz)\uu)r@<v>\+g\rg<u>rg<v>\+
Sleol T 0ok ¥ o)
-2fnn- a2l o s>(<n—z>)+
(2n-6)((n-2)(n-1)) +2(2n)

=2(n? —n)+4(n —2n) (n-2)(2n-2)+(n-3)(n* —4n+4)+
(2n-6)(n*-3n+2)
=2n% —2n+4n’ -8n+(2n” —6n+4)+(n’—4n’ +4n-3n° +12n-12)+
(2n°*-6n’ +4n—6n’ +18n-12)
R,(G) =3n-11n° +26n-20

Theorem 3.2 Let M (P, ) is the Mycielskian path graph then Zebgreb index

1. M,(M(R,))=n’+25n-34
2. M,(M(R,))=3n*+38n-76

Proof. Let G be the graph M (P, ). In the Mycielskian graph the vertex set V UV* U {u},
where  V'={vi/v,eVland edge set EuU{vv;/vy,eEju{vu/v;eV'}.
V(M (PR,))|=2n+1and E(M(P,))=4n-3.
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SI.No dv(G) Number of vertices
1 2 4
2. 3 n-2
3. 4 n-2
4 n 1
2
M.(G)=2.(d.(G))

2)' +(n-2)(3)°

M, (G)=n?+25n—34

2. Tocompute M,(G), we see that

+(n—2)(4)2 +n?

A(
=4(4)+(9n-18)+(16n-32)+n’

SI.No. d, (G)&du (G) Number of edges

1. 2&3 2

2. 2&4 4

3. 2 &n 2

4. 3 &n n-2

5. 4&3 2n—6

6. 4&4 n-3
=2.d,(G)d

=2(2x3)+4(2x4)+2(2n)+(n—2)(3n)+(2n-6)(4x3)+(n-3)(4x4)

=2(6)+4(8)+2(2n)+(3n° —6n)+(24n—72)+(16n-48)
=12+32+4n+3n” —6n+24n—72+16n - 48
M, (G)=3n?+38n-76

Theorem 3.3 Let G=M (Pn) is the Mycielskian path graph then Harmonic index

345n° + 2426n° +3055n +846
420n? +2100n + 2520

H(G)=

Proof. Let G be the graph M (Pn) In the Mycielskian graph the vertex set V UV*! u{u} :
where  V* ={v.1/v. eV}and Eu{viv} AT E}u{vilu/vil eVl} :
’V(M (P,))|=2n+1and ‘E

edge  set

4n-3.

(R)) =
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SI.No. d, (G)&du (G) Number of edges
1. 2&3 2

2. 2&4 4

3. 2 &n 2

4, 3 &n n-2

5. 4&3 2n—6

6. 4&4 n-3

2
H(G)=
€)=, %, 8,6)4.©)

Az et fats o2 e-ofgis o-ofg]

_ 4.8 4 +2(n—2)+2(2n—6)+2(n—3)
5 6 2+n 3+n 7 8
4(336)+8(280)+2(2n—6)240+2(n—3)210+ 4 +2(n—2)
1680 2+n  3+n
:1344—2240+960n—2880+420n—1260+ 4 +2(n—2)
1680 2+n 3+n
_1380n-556 4 +(2n—4)
1680 2+n 3+n
(2+n)(3+n)(1380n—556)+4(1680)(3+n)+1680(2n—4)(2+n)

1680(2+n)(3+n)

(n*+5n+6)(1380n —556) + ( 20160+ 6720n) +(3360n° —13440)

1680n? -+8400n +10080
~1380n° +9704n? +12220n + 3384
~ 1680n? +8400n +10080
_345n° 4 2426n” + 3055n + 846
(6)= 420n° +2100n + 2520

0
Theorem 3.4 Let G=M (Pn) is the Mycielskian path graph then Augmented Zagreb
index
4 3 _ _
AZI (G) =64+ 327n : 54n +3456n 10368+512n 1536
n°+3n°+3n+1 125 27

Proof. Let G be the graph M (Pn) In the Mycielskian graph the vertex set V V! u{u} :
where  V'={vi/v,eVland edge set EuU{vvi/vy,eEju{vu/v;eV'}.

V(M (PR,))|=2n+1and |[E(M (R,))|=4n-3.
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SI.No. d, (G)&du (G) Number of edges
1. 2&3 2

2. 2&4 4

3. 2 &n 2

4. 3 &n n-2

5. 4&3 2n—6

6. 4&4 n-3

To compute Augmented Zagreb index, we see that

3
dd
AZI (G) = uv
( ) uv;G)(du‘i'dv_zj
_2( 2x3 j3+4( 2x4 j3+2( 2n j3+(”_2)( 3n T
24322 2+4-2 24n-2 3+n-2
3 3
(zn_s)( 4x3 j+(n—3)( 4x4 j
44+3-2 444-2

(5] (8] o3 a2 - ng)@

27n® 1728
=16+32+16+(n—2)(n3+1+3nz+3n} (125)

27n* —54n° . 3456n-10368 512n 1536
n®+3n%+3n+1 125

27n* —54n° . 3456n—-10368 . 512n-1536
n®+3n2+3n+1 125 27

=64+

AZI (G) =64+

Theorem 3.5 Let G=M ( ) is the Mycielskian path graph then Randic index

2 n2n3n3

O G T B

Proof. Let G be the graph M (P, ). In the Mycielskian graph the vertex set V uV* U {u},
where  V'={v!/y, eV}and edge set  Eu{vvi/vv, eEju{viu/vi eV}
V(M (P,))|=2n+1and |E(M (P,))=4n-3.
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SI.No. d, (G)&du (G) Number of edges
1. 2&3 2

2. 2&4 4

3. 2 &n 2

4. 3 &n n-2

5. 4&3 2n—6

6. 4&4 n-3

To find Randic index, we see that

R(G) \/W
(\/21x3j+4(\/21x4
1) g
2 4 2 - 2 2n— 6 n-—
BN RPN AN NP N I
R(G)%%V/—D—znfg”

O

Theorem 3.6 Let G=M (Pn) is the Mycielskian path graph then Sum connectivity index

SCI(G)=

2 n—-2

2n—6 n-3

ffJstT NG

Proof. Let G be the graph M (P, ). In the Mycielskian graph the vertex set V UV* U {u},

where  V'={vl/y, eV}and edge  set
V(M (P,))|=2n+1and |[E(M (P,))=4n-3.
SI.No. d, (G)&du (G) Number of edges
1. 2&3 2
2. 2&4 4
3. 2 &n 2
4. 3 &n n-2
S. 4&3 2n—6
6. 4&4 n-3

Eur. Chem. Bull. 2023,12(12), 2529-2538
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To find Sum connectivity index, we see that

1
SCI(G)=
( ) L.Vze‘éa/dlﬁdV

SCI(G)—1+4+ 2 +n—2 2n—-6 n-3
V5 6 2+n B+n 7 J8

[
Theorem 3.7Let G=M (Pn) is the Mycielskian path graph then Atom Bond Connectivity

index
ABC(G):B\E+(n—2) nS—Jrr]l +(n—3)\E+(n—3) g

Proof. Let G be the graph M (P, ). In the Mycielskian graph the vertex set V UV* U {u},

where  V'={vi/v,eVland edge set EuU{vvi/vy,eEju{vu/v;eV'}.

V(M (PR,))|=2n+1and [E(M(R,)) =4n-3.

SI.No. d, (G)&du (G) Number of edges
1. 2&3 2

2. 2&4 4

3. 2 &n 2

4, 3&n n-2

5. 4&3 2n—6

6. 4&4 n-3

To find Atom Bond Connectivity index, we see that

ABC(G)= Y (Bt =2
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ABC(G)=2(£J+4[£J 2(\%}@—2)( ”3—;1J+(zn—a)[\/g]+(n—3) %
:2\/g+4\/%+2\/g+(n—2)\/%+(n—3)\/§+(n—3) g
1

ABC(G):8\/;+(n—2) n3——:|'+(n—3)\/§+(n—3) g
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