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Abstract:

Discrete Mathematics is a part of mathematics which manages comprehension of discrete structures of
issues in day-to-day life. Graph theory is one of the most advanced branches of discrete mathematics with
variety of applications to different branches of Science and Technology. Topological indices play a crucial
role in graph theory, especially in quantitative structure-property relationship (QSPR) and quantitative
structure-activity relationship (QSAR). Topological index is a measurement based on the structure of the
graph, by taking Involutory Addition Cayley Graphs G*(Z,,1,) the author’s evaluated graph related
topological indices. In this paper, topological index values like the Zero-connectivity index, first
connectivity index and second connectivity index of the Involutory addition cayley graphs G*(Z,, I,) were
discussed.

Keywords: Involutory Addition Cayley Graphs, Zero Connectivity Index, First Connectivity Index, Second
Connectivity Index.
AMS Subject Classification: 05C40, 05C109.

1. Introduction

A graph G(V, E)is a mathematical object that may be thought of as a collection of edges and a set of vertices that
connect any or all of the vertices. In a graph G, two vertices are considered neighboring if an edge joins them;
otherwise, the edge is considered non-adjacent. We indicate that a graph G has V(G)vertices and E(G) edges,
accordingly. The cardinality of V (G)is the definition of the order of G. The cardinality of E(G)is represented by |E]|,
and that of V(G) by |V |. The number of edges that occur with a vertex v in a graph G is known as its degree, or
deg(v). For a positive integer n > 1, the involutory addition Cayley graph G*(Z,,I,), is the graph whose vertex
set is Z, ={0,1,2,3,..,n—1} and edge set E(G,) ={xy :x,yeZ,x+vyel,}, where I, ={xeZ,:x*=

1(mod n)} is the set of involutory elements of Z,,.
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A topological index can be simply described as a graph-related mathematical number that is invariant under a
graph's automorphism and represents the topology of the graph. In 1947[5], Wiener introduced the idea of the
topological index while researching on alkane boiling ponts. In order to study quantitative structure-property
relationships (QSPR) and quantitative structure-activity relationships (QSAR), topological indices are essential in
chemical graph theory.
The connectivity index y(G)ofamolecular graph G was introduced by randie [5] and is similar to the Zagreb group
indices
2. Connectivity index of a graph
The connectivity index was introduced by Randie [5] as a bond additive quantity. It is similar to the Zagreb group
indices. It was obtained after a search for the specific index to quantify the notion of molecular branching, unlike
the indices M;(G) and M,(G) where G is a Molecular graph, which appeared in the topological formula for the -
electron energy of conjugated systems.
Let G*(Z,, L,), be an Involutory Additional Cayley Graph. The symbol D (i) stands for the valency of a vertex i. The
connectivity index may be viewed as a sum of bond weights given in terms of [D (i)D (j)]~*/2.
Definition: The connectivity index y(G)of a molecular graph G was defined as
X(6) = ZparnsD@D() .. DA+ D] 7Y?
where D(i),D(j), ..., D(l + 1) are valencies of vertices i, j, ..., | + 1 in the considered path !
The zero-order connectivity index was generalized as
%(G) = L [D@®]7V?

where N is the total number of vertices in G or the total number of weighted paths p, of the length [ = 0.
The first-order connectivity index was defined by

x(6) = T [DODN]?
where M is the total number of edges in G or the total number of weighted paths p, of the length [ = 1.
The second-order connectivity index was generalized as

2(6) = X0t [DODD(K)] 2
where p, is the number of all paths of the length two in G.
Theorem 2.1: For the involutory addition cayley graph G*(Z,, L,), if n is even and n > 2 then
(1) Zero connectivity index % (G*(Z,, 1,,)) = n(|1, |)_71.
(11) First connectivity index 1x (G*(Z,,, I,))= 2n(|L,])~! (if |e|] = 2n).

=n(LD™" (if lel =n)
(ii1)  Second connectivity index 2x (G*(Z,, I,))= n(|I,| — 1)! (|Iv|)_73 (if lel = 2n).
= a7z Gf lel = n).

Proof: Consider a graph G* (Z,, I,) with vertex set Z,, = {0,1,2,3, ..., n — 1} where I, denotes the set of involutory
elements in Z,,.
Letnbeevenandn > 2
Then the degree of each vertex xez, in G*(Z,,,I,,) is |1,|.
Let e, represents the edge of G*(Z,, I,) which joining the vertices v,, v, of degrees d,, d,,.

The total number of edges in the graph G*(Z,, 1,,) isn or 2n if n is even.
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Then
(i)The zero connectivity index of G*(Z,, I,) when |exy| =n(or)2nis
-1
X (GF(Zn, 1))= Zi[DD] 7

= (D%

(ii) Case 1 : Suppose |exy| =n

The first connectivity index of G*(Z,,1,) is
X (G*Zn 1)) = Eea[DOD(]Z
= leq IIDODG)]Z
= n(I LD
= n(IL,[7

=n(ILD™

Case 2: Suppose |exy| =2n
X (G*(Zn 1)) = 2o [DOD ()] 7
= lexy [DOD()IZ
= (|1, 1L,
= 2n(IL,1)7
= (|1,
(iii) Case 1: Suppose |ey, | =n
The second connectivity index of G*(Z,,I,) having n number of paths of length 2 is
X (G (Zn 1))= Z0% s [DOD (DD (T 7
= |ex IIDODHDRTZ
= (Ll I1LDE
= n(LI)?
= (L)
Case 2 : Suppose |exy| = 2n and having n(|I,| — 1)!number of paths of length 2
5 (G* (Zn 1))= 2% IDOD (DT
= |ex IIDODGD ()] T
= n(l, = D! (LILILDE
= n(l, — D! (ILI)7
= n(l, = DI (LD

-1
Hence the Zero connectivity index % (G*(Z,, I,)) = n(|I,])2 ,
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First connectivity index 1 (G*(Z,, I,))= 2n(|I,))™* (if le| = 2n).

=n(LD™" (if lel =n)
And Second connectivity index 2y (G*(Z,,, 1,))= n(|I,| — 1)! (II,,l)_T3 (if le| = 2n).

-3
=n(|L,Dz (if lel =n)
Theorem 2.2: For the Involutory Addition Cayley Graph G*(Z,,1,), if n is odd and n is either prime or prime

power, then

. -1
(1) Zero connectivity index % (G*(Z,, 1,)) = (n — 2)(|L,)=Z + 2.

. 1
(i1) First connectivity index 1x (G*(Z,, I,))= (n — 3) (LD~ + (I, ])z.

(ii1)  Second connectivity index 2y (G*(Z,, I,))= (n — 4)(|I,,|)_T3 +1.

Proof: Consider a graph G*(Z,, I,,) with vertex set z, = {0,1,2,3, ...,n — 1} where I, denotes the set of involutory
elements in z,.

Let n be odd and n be either prime or prime power

Let ey, represents the edge of G*(Z,, I,,) which joining the vertices v,, v), of degrees d,.d,,.

The total number of edges in the graph G*(Z,, 1,,)) is n — 1 in which two edges having their

end vertex degrees |I,| and |I,| — 1 and the remaining edges having both the end vertices

are of degree |I,|.Then

()The zero connectivity index of G+(Zn, I,)is
O (G* (Zn )= Tia D@7
= (n—-2)(LD? +2(1)7
= (n—2)(ILD)? +2

-1
=@m=2)(LDz2 + L]
(ii) The first connectivity index of G*(Z,,I,) is

X (6* (Zn L) = S D@D
= (= DLILD7 +2(1L1 D7
= (= 3)(LP7 +20L,D)7
= (= 3)ULD™ + ALDALDT

1
= n=3)(LD"+ (L))
(iii) The second connectivity index of G*(Z,, L,) having (n — 2) paths of length 2 is

5 (G* (Zn 1))= 272, o [DOD(HD(O]7
= (= DULILILDT + 23011, 1)
= (- DL +2(L%7
= (n—#(LD7 +2(1L,)

= (- DULDZ + ILIALD™
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-3
=m-H(LDz +1
-1
Hence the Zero connectivity index % (G* (Z,, L)) = (n — 2)(|I,)=2 + 2,
1
First connectivity index 1 (G*(Z,, I,))= (n — 3)(|L, D~ + (|1, ])z.

-3
And Second connectivity index 2y (G*(Z,,I,))= (n — 4 (,D)=z + 1.
Theorem 2.3: For the involutory addition cayley graph G*(Z,,, I,,), if n is neither odd prime nor odd prime power
and |I,| = 4, then

X -1 -1 1
(1) Zero connectivity index % (Gt (Z,, I,)) = |L|(I,| — Dz + n(|I,1)Zz = (|I,])z.
.o 1 =
(i1) First connectivity index 1x (G* (Z,, I,))= (|L,|1*> — |I,)z + (112_1) —12(,D)~
cee -1 1
(iii) ~ Second connectivity index 2x ( G*(Zn 1y) ) = QLI = DL = D7 + (L] = 2)(LD2(L] - 17! -

@11 12 = 211, | = nlL,] = D!+ (ALDYULDT -

Proof: Consider a graph G*(Z,, I,,) with vertex set z, = {0,1,2,3, ...,n — 1} where I, denotes the set of involutory
elements in z,,.

Let n be neither odd prime nor odd prime power

Let ey, represents the edge of G*(Z,, I,,) which joining the vertices v,, v, of degrees d,.d,,.
The total number of edges in the graph G*(Z,, L, is(nT_l) |I,|in which 12 edges having their

end vertex degrees |I,| and |I,| — 1 and the remaining edges having both the end vertices
are of degree |I,|.Then

(i)The zero connectivity index of G* (Z,, ,) is
0 (G* (Zn 1)) = Zia D] Z
LG = D7 + (= 1)L
= 1,10l - D +n(LDE - ALDALDE

-1 -1 1
ILIALI =Dz +n(LD7 - (L2
(ii)The first connectivity index of G*(Z,,1,) is

1 (G* (Zu 1,))= SM . [DOD()]Z

= 120110151 - D)7 +[(%2) 15,1 - 12161157

= 1231, ~ LD7 + [(%52) L] - 12138, 157

= 121,12 ~ L7 + [(52) 1| - 1211, )
= 120517 1,07 + (52 ALDHALD™ - 12(1L, D
(%) - 12an.h

(iii) Number of paths of length 2 is = [|[,,|(|L,| — 1)] + (n — |, D (|1, — 1)!

The second connectivity index of G*(Z,,1,) is

5 (G* (Zn 1p))= 372, DD (D] E

-1
= 12(I1L1> = ILD? +
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= (IL1@1L,1 = D)ALIAL] = DILDZ + (L] = 2ALDIALI - DALDULI - D7 +
UL = 1) + (= 1,DUL] = DD = (LI = D + (L] = DILDLILILDT

= @I, = DL = D)F + (L1 = 21, DI, DAL — D27 + (112 = 15D + (-
1LDAL] = DY) = @11 = L] + L2 = 21, )L

= QLI = 1LD (L1 UL = D7) + AL 12 = 216D ((LD7 (L] = D7) + (=212 + 211, | +

n(IL, = D= (LDYALDT
= QL1 - D (AL = D7) + ALl = 2) (ALD2AL = D7) = @ILI12 = 215, = n(1,] - 1)1+

-3
(LDHUALD=
-1 -1 1
Hence the Zero connectivity index % (Gt (Z,, L)) = |L,|(1I,| — 1)z +n(L, 1)z — (|I,)z,
1 -
First connectivity index x (G*(Z,, I,))= (II,|1* — |I,)z + ("2—1) —12(|,PDt
-1 1
and Second connectivity index 2y (G*(Z,,L,))= |I,| — DL — D=z + (|I,| — 2)(L,Dz(I,| — 1)~ - (2|L,1* —
-3
2|L,| = n(L| = D'+ (LDHUALD=Z .
3. Wiener number of involutory addition Cayley graph
The wiener number W was introduced in1947 by wiener [5] as the path number. The path number was defined
as the number of bonds between all pairs of atoms in an acyclic molecule graph. In the original work by wiener
[5], the wiener number was not, strictly speaking, formulated in graph-theoretical terms. It was defined with in
the frame work of chemical graph theory later in 1971 by Hosoya [5], who pointed out that the wiener number
can be obtained from the distance matrix of a graph.
In this section, some results related to wiener number of involutory addition Cayley graph were present.
Definition: “The wiener number w = w(G) of a molecular graph G is defined as the half-sum of the elements of
the distance matrix D. That means, W = §2ﬁ21 >N (D)wi, where(D),, represents off-diagonal elements of D”.
Theorem 3.1: For the involutory addition cayley graph G*(Z,,, I,), if m is even and m > 2 then
. m .
Hw=()? if |1, =2

m3+16m
16

(iyw= if|1,| =4

Proof: Consider a graph G*(Z,, 1), with vertex set z, = {0,1,2,3,...,m — 1} where |Iq| denotes the set of
involutory elements in Z,,.

Let m be even and m > 2. Then the degree of each vertex xeZ,, in G*(Z,,, 1) is |Iq |

Let e, represents the edge of G*(Z,,, I;) which joining the vertices v,, v, of degrees d,, d, respectively.

The total number of edges in the graph G¢*(Z,,, ;) is m or 2m.

If m is even, |Iq| = 2. Then wiener number
. 1
Hw= ;Zgﬂ Zév=1 D = II¥:1 Z{{=1 D)

:m[1+2+3+...+(m7‘2)]+(%)2
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-l ) ()

(52 (] + %

4
[m(m 2)] m_
4

m
m

zm[m —Zm]_l_m_2
8 4

m3-2m? m?

8 4
_ m3—-2m?+2m? _ m_3 _ (M3
- 8 T8 (2)
(i) Wiener number when |Iq| =4
1
W= 3 k=1Ze1 D = T Ze1 D

=%[m[2(1+2+3+---+%)+2(1+2+ +(——1))+2]]
-zi((9)(D) o2l ) G () o2
)+2[<>( =)+ ()«

+2|

m
8

[HED)+G)]+2
() + ()] +2
+2[( )]+ 2
‘”"*’") 2("5") +2l

= 21 + (M) + 2

= o ()

_m (2m2+32) _m (m2+16) _ (m3+16m)
T2 16 T2 s /) 16 J

Theorem 3.2: For the involutory addition cayley graph G*(Z,,I,), if m is odd and m is either prime or prime

—

m(m?-1)
6

Proof: Consider a graph G*(Z,,I;,) with vertex set Z,, ={0,1,2,3,...,m — 1} where I, denotes the set of

power, thenw =

involutory elements in Z,,.

Let m be odd and m be either prime or prime power.

Let e, represents the edge of G*(Z,,, I,) which joining the vertices v,, v, of degrees d,, d,, rerspectively.
The total number of edges in the graph G*(Z,,,1,) is m — 1 in which two edges having their

end vertex degrees |[;| and |Iq| — 1 and the remaining edges having both the end vertices

are of degree |I;|.Then
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=14+1+2)+A+2+3)++@A+2++(m—-1))
_ (m—-1)(m-1+1)(Mm—-1+2)
6
_ (m-1)m(m+1)
a 6

_ (m2-1)m
- 6
_ m(@m?-1)
- 6
Theorem 3.3: For the involutory addition cayley graph G*(Z;s, I,) the wiener number is w = m? —1
Proof: Consider a graph G*(Z,,, I,) withvertex set z,,, = {0,1,2,3, ...,m — 1} where I, denotes the set ofinvolutory
elements in z,,.
Letmbe 15

Let e, represents the edge of G*(Z,,, I;) which joining the vertices v, v, of degrees d,.d,,.

The total number of edges in the graph G*(Z,,, I) is( ! )1 |in which 12 edges having their

m-1
2
end vertex degrees |[;| and |Iq| — 1 and the remaining edges having both the end vertices

are of degree |I;|.Then

W= % k=1 20e1 Dia = Ti=1 215 D
=12m—-2)+2(3m—-1)+3(2m—6) + 4(m — 6)
=2m—-2+6m-—2+6m—18+4m — 24
= 18m — 46
=(m+3)m—-Bm+1)
=m?*+3m—-3m—1
=m?-1
Theorem 3.4: For the involutory addition cayley graph G*(Z,,, I,) the wiener number is w = 29m — 37
Proof: Consider a graph G*(Z,,, I;) with vertex set z,, = {0,1,2,3, ...,m — 1} where I, denotes the set of involutory
elements in z,,.
Letm be 21
Let e, represents the edge of G*(Z,,, I;) which joining the vertices v,, v, of degrees d,.d,,.
The total number of edges in the graph G*(Z,,, I,) is(mT_l) |1;| in which 12 edges having their
end vertex degrees |[;| and |Iq| — 1 and the remaining edges having both the end vertices

are of degree |I;|.Then

W= % =1 2151 Dy = Ti=1 2151 D
=12m—-2)+2(@Bm+5)+32m+6)+4(m+6)+5(m—3) +6(m—12)
=2m-2+6m+10+6m+18+4m+24+5m—15+6m—72
=29m — 37.

4. Schultz index of involutory addition Cayley graph
Schultz has introduced a topological index, named the Schultz index [6], for characterizing alkanes by an integer.

This index denoted by MTI(G) where G is a molecular graph, is based on the adjacency matrix A(G), the distance
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matrix D(G), and the valency matrix V' (G) of an alkane tree. The sum of elements ¢;(i = 1,2, ..., N) of the row
matrix V[A + D](G) gives the Schultz index and has been shown to be a useful topological index for QSPR
modelling.

Definition: “Schultz index denoted by MTI(G) where G is a molecular graph, is based on the adjacency matrix

A(G), the distance matrix D(G), and the valency matrix V(G) of an alkane tree. The sum of elements e;(i =
1,2,...,N) of the row matrix V[A4 + D](G) gives the Schultz index. That means, the Schultz index = MTI(G) =
YN e;, where N indicates number of elements and e; indicates elements in the matrix V[A4 + D](G)".

In this section, we present some results related to Schultz index of involutory addition Cayley graph.

Theorem 4.1: For the involutory addition cayley graph G*(Z,,, ) if m is even and m > 2 then schultz index

m3+8m

MTI(G) =

if|1,| = 2.
Proof: Consider a graph G*(Z,,1,), with vertex set Z,, = {0,1,2,3,..,m — 1} where |Iq| denotes the set of
involutory elements in Z,,.
Let m be even and m > 2. Then the degree of each vertex xeZ,, in G*(Z,,, 1) is |1, |-
Let e, represents the edge of G*(Z,,, I;) which joining the vertices v,, v, of degrees d,, d, respectively.
The total number of edges in the graph G*(Z,, I,) is m.
If m is even, |Iq| = 2. Then Schultz index

MTI(G) =V[A+ D]

=m2(2+2+3+4+ - +2) 422 +2+3 +4+ -+ ()]

—m[2 (2 ?2-1))> +22+ (24 (%)) + (2+_))]

n 4+m (m 2))) 4202+ (4—+m 2) (m—2—4) n (4+m—2))]

N

[
3

[2(2+(
m[2<
(-

[2

4 4

m+2

2m 8+m >+2(2 + (m+2) (_) + (_))]

16+2m—8+m? )

N

m2—4m—12 m+2

)+ ()]

_ [2 (m +2m+8) + 2(16+m —411;—12+2m+4)]

I
3

+2Q2+(——

)]

m2+2m+8 m2-2m+8
(=) + =

m2+2m+8+m?-2m+8
[imesm s
m(2m2+16)
4
m(m?2+8)
2
_ m3+8m
2

Theorem 4.2: For the involutory addition cayley graph G*(Z,,, I,), if m is even and m > 2 then schultz index

m3+48m

MTI(G) = if |1, = 4.
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Proof: Consider a graph G*(Z,, Iq) , with vertex set Z,, = {0,1,2,3, ..., m — 1} where |Iq| denotes the set of
involutory elements in Z,,.

Let m be even and m > 2. Then the degree of each vertex xeZ,, in G*(Z,,, 1) is |Iq |

Let e, represents the edge of G*(Z,,, I;) which joining the vertices v,, v, of degrees d,, d, respectively.

The total number of edges in the graph G*(Z,,, 1;) is 2m.

If mis even, |Iq| = 4. Then Schultz index

MTI(G) = V[A + D]

=m[4(2(2+2+3+4+---+%)+2<2+2+3+4+---+(%—1))+2)]

- 4m[2<2 + (2+§)<@%)) +(2;2‘*m)>+2(2 + (2 +(5- 1))(@)) +2]
=ami2 (2 + (57) (5) + (59) + 2 (2+ () (59)) + 22

— 4m[2 (64+m2—64+32+4m) ) (2 N (m+4) (m_—s)) +2]

32 4 8

2 2
m“+4m+32 64+m“—-4m-—32
= 4m( )+2( )+2]
16 32
2 2
m“+4m+32 m“—4m+32
= 4m| + + 2]
16 16
m2+4m+32+m?—4m+32+32
= 4m| ]
16
2m?+96
= 4m| ]
16
_ 2m2+96]
- 4
_ [m2+4-8]
2
_ m3+48m

2

Theorem 4.3: For the involutory addition cayley graph G*(Z,,, I,), if mis odd and m is either prime or prime

power, then schultz index

2m3-3m?+13m-18
3 .

MTI(G) =
Proof: Consider a graph G*(Z,,I;) with vertex set Z, = {0,1,2,3,...,m — 1} where I, denotes the set of
involutory elements in Z,,,.
Let m be odd and m be either prime or prime power.
Let e, represents the edge of G*(Z,,, I;) which joining the vertices v,, v, of degrees d,, d, respectively.
The total number of edges in the graph G*(Z,,,1,) is m — 1 in which two edges having their
end vertex degrees |[;| and |Iq| — 1 and the remaining edges having both the end vertices

are of degree |I,|.Then
MTI=2[2(1+(1+2)+(1+2+3)+---+(1+2+3+---+(m—1)))]
- 2[142+3++m—1]+4(m—2) +2
= 4[] [P0 4 4 - 8 + 2
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_ 2m(m-1)(m+1)-3m(m-1)

- 3

_ m(m-1)(2(m+1)-3)

- 3

_ m(m-1)(2m+2-3)
3

+4m—6
+4m—6

+4m—6

__ (m2?2-m)(2m-1)
3

+4m—6

2m3-m2-2m?+m
== +4m—6

2m3-3m2+m
=——+4m—6
3
_ 2m3-3m%+m+12m-18

- 3

_ 2m3-3m?+13m-18
= - .

Theorem 4.4: For the involutory addition cayley graph G*(Z;s, I;) the schultz index

am3+7m2-8m-11

MTI(G) = 5
Proof: Consider a graph G+(Zm, Iq) with vertex set z, = {0,1,2,3,..,m — 1} where I, denotes the set of

involutory elements in z,,.
Let m be 15
Let ey, represents the edge of G*(Z,,, I,) which joining the vertices v,, v, of degrees d,.d,,.
The total number of edges in the graph G*(Z,,,, 1) is(mT_l) |14 |lin which 12 edges having their
end vertex degrees |[;| and |Iq| — 1 and the remaining edges having both the end vertices
are of degree |I;|.Then
MTI(G) =V[A + D]
=4[2(12m-2)+2Bm—-1)+32m—6) +4(m—6))| —4[3(1 +2+3 +4) + 2(2)] + 4(4)(m —
4)+9(4)
m+1

4

3 (1 + (’"T“)) (mTH/2> +4

= 8m? + 16m — 36 — 4[3 (") (22) + 4]

4 8

=8(m2—1)—4[3(1+2+---+( ))+4]+16(m—4)+36

=8m?—-8—14 + 16m — 64 + 36

3(m2+6m+5)

= 8m? + 16m — 36 — 4[~~—

+4]

]

3m2+18m+15+128

= 8m? + 16m — 36 — 4| =

__ 64m?+128m—288—3m2—18m—143
8

_ 61m?+110m—431

- 8

_ (am+1D)m?+(7m+5)m—(28m+11)
8

_ 4m3+m2+7m2+5m—((m+13)m+11)
- 8
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__ 4m3+8m?+5m-m?-13m-11
8

_ 4m3+7m?-8m-11
8

Theorem 4.5: For the involutory addition cayley graph G*(Z,4, I;),the schultz index

4m3-5m-11

MTI(G) = =

Proof: Consider a graph G*(Z,,, I,) withvertex set z,,, = {0,1,2,3, ...,m — 1} where I, denotes the set ofinvolutory
elements in z,,,.
Let m be 21
Let e, represents the edge of G*(Z,,, I;) which joining the vertices v,, v, of degrees d,.d,,.
The total number of edges in the graph G*(Z,,,, 1) is(mT_l) |1;lin which 12 edges having their
end vertex degrees |[;| and |Iq| — 1 and the remaining edges having both the end vertices
are of degree |I;|.Then

MTI(G) =V[A+ D]

= 4[2(1(2m —2) + 2(3m + 5) + 32m + 6) + 4(m + 6) + 5(m — 3) + 6(m — 12))] — 4[3 (1 F24 -+

m+3

(™)) +22)| + 4 (m - 4) +9(4)

3 (1 + (mT”)> (mTH/2> +4

= 232m — 296 — 4 [3 (’””) (m+3) + 4] +16m — 64 + 36

4 8

= 8[29m —37] — 4 +16(m—4) + 36

2
= 248m — 324 — 4[3 (") + 4
2
= 248m — 324 — 4{W]

3m2+30m+191

s

1984m—2592—-3m2%—-30m—191
8

= 248m — 324 — |

—3m?+1954m—2783
8
—-3m2+(93m+1)m—(132m+11)
8

_ —3m2+[(4m+9)m+1]m—[(6m+6)m+11]
8

__ —3m2+[4m?+9m+1]m—[6m?+6m+11]
8

_ —3m2+4m3+9m?+m-6m?-6m-11
- 8

__ 4m3-5m-11
- 8
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INlustrations

G*(Z16:1q)
X (G (Zm 1)) =8
X (G (Zm 1)) =8
% (GF (Zn, 1)) = 12
W(G*(Zp, 1)) = 272
MTI(G*(Zn, 1)) = 2432
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G*(Za26.14)
% (G*(Zm, 1)) = 18.3848
Y (G*(Zm 1)) =13
2% (G*(Zm, 1)) = 9.1924
W(G*(Zm, 1)) = 2197
MTI(G* (Zp, 1)) = 8892

0 1
24— 2

- / .

G*(Zys,1,)
% (G*(Zm 1)) = 18.2634
Y (GF(Zm 1)) = 12.4142
% (G (Zm 1)) = 8.4246
W(G*(Zm, 1,)) = 2600
MTI(G* (Z, 1)) = 9894
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8

G*(Z1s,14)
% (G (Z, Iq)) =10
W (G*(Z, Iq)) =10
(G (Zm 1)) =15
W (G* (Zyn 1)) = 224
MTI(G* (Zm, 1)) = 1868

5. Conclusion

Using topological index, it is interesting to find the zero-connectivity index, first connectivity index and second

connectivity index of involutory additional Cayley graphs and the authors have also studied this aspect.
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