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ON SOME GENERALIZED GRAPHS RELATED TO CYCLE
SHRUTI POLICEPATIL* AND POOJA B.!

ABSTRACT. The generalized graphs related to cycle are defined by Scaria
et al.[13]. Motivated by this, we define three new classes namely P(n,k,t),
Q(n,k,t) and S(n, k), obtain their adjacency spectrum and thus adding them
to the classes of graphs whose spectrum is completely known. Further, we
compute (a,b)-KA indices of some generalized graphs related to cycle.

1. INTRODUCTION

The topological indices are graph invariants which are numerical values as-
sociated with molecular graphs. In mathematical chemistry, these are known as
molecular descriptors. The topological indices play vital role in mathematical
chemistry, especially quantitative structure-property relationship (QSPR) and
quantitative structure-activity relationship (QSAR) investigations. For chemical
applications of topological indices refer [3, 4, 11, 12 16, 17, 42, 44 19, 52, 53].

In this paper, we are concerned with simple graphs, having no directed or
weighted edges and no loops. Let GG be a finite graph with n vertices and m edges
is called (n,m) graph. We denote vertex set and edge set of graph G as V(G) and
E(G), respectively. The degree of a vertex dg(v) is the number of edges incident
to it in G. For undefined graph theoretic terminologies and notations refer [15].

The (a, b)-KA indices were introduced by Kulli [21] and elaborated in [25].
The first (a, b)-KA index KA[,, (G), the second (a, b)-KA index KA?, , (G)
and the third (a, b)-KA index KA}, , (G) are defined as

KAjy(@) = Y lda(w) + do(v)T"

weE(G)
KA »(G) = Y [da(uw)" - da(v)")",
weE(G)

and

KAl (@) = Y ldo(w)® —da(v)?],

weE(G)
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where a and b are real numbers.
The particular values of a and b in (a,b)-KA indices [24].

KA%fol)(G) = RM5(G), the redefined second Zagreb index, [11].

= HM,(G), the first hyper Zagreb index, [15].
1, (G) = x(G), the sum connectivity index, [51].
2

G) = M}(G), the first general Zagreb index, [31].

= HM,(G), the second hyper Zagreb index, [51].
(G) = R(G), the Randic index, [10].
KA%Lb) G) = R*(G), the general Randic index, [6].
Alb(G), the Albertson index, [2].
(G) = M;,(G), the misbalance indeg index, [50].

(G) = M;.(G), the misbalance irdeg index, [50)].
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Let G = (V(G), E(G)) be a simple graph with an adjacency matrix A. The
multiset of eigenvalues of A constitute the spectrum of G. Numerous studies have
been conducted recently on the computation of various graph polynomials and
the related spectra.
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2. GENERALIZED GRAPHS RELATED TO CYCLE

Scaria et al.[13] defined some generalised graphs related to the cycle C,, namely
M(n, k), T(n,k,t), N(n,k,t), D(n,k,t,m), C(n, k,t), PC(n,k,t) and CC(n, k,t).
The definitions of N (n, k,t) and D(n, k, t, m) contained some error. Basavanagoud
et al. corrected these definitions in [5].

Definition 2.1. [13] The graph M(n, k) has vertices, respectively, edges given
by

V(M(n, k) = {u;,v;/0 <i<n-—1},

E(M(Tl, k)) = {Uﬂ)i, UiVit1, Uivi+k/0 S i S n— 1}7

where the subscripts are expressed as integers modulo n >4 and k£ < 3.
Definition 2.2. [13] The graph T'(n, k,t) has vertices, respectively, edges given
by

V(T (n,k,t)) = {u;,v;/0 <i<n-—1},

E(T(n,k,t)) = {uvi, wivig1, Ullipe, ViV /0 < 0 <m— 13,

where the subscripts are expressed as integers modulo n >4 and ¢,k < 3.

Definition 2.3. [5] The graph N(n,k,t) has vertices, respectively, edges given
by

V(N(n,k,t)) = {u;,v;/0 <i<n-—1},

E(N(n,k,t)) = {uVise, Vitligs, V0 /0 <1 <n— 1},
where the subscripts are expressed as integers modulo n >4 and ¢,k < 3.
Definition 2.4. [5] The graph D(n, k,t,m) has vertices, respectively, edges given
by
V(D(n,k,t,m)) = {u;,v;/0 < i <n—1},
E(D(n, k,t,m)) = {uViys, Vilipy, ViVigx/0 < 0 <m — 1},

where the subscripts are expressed as integers modulo n > 4 and ¢, m, k < 7.
Definition 2.5. [13] The graph C(n, k,t) has vertices, respectively, edges given
by

V(C(n,k,t) = {u;,v;/0 <1 <n—1},

E(C(n,k,t)) = {uittipr, wivi, v;0;4/0 < i <mn— 1},

where the subscripts are expressed as integers modulo n >4 and ¢,k < 3.

Definition 2.6. [13] The graph PC(n, k,t) has vertices, respectively, edges given
by
V(PC(n,k,t)) = {u;,v;/0 <i<n—1},
E(PC(TL, k, t)) = {’U,ﬂ)j, UiVi, Uivi+k/0 <i,J<n-— 1}7
where j ¢ {i +n —t,i+ t} and the subscripts are expressed as integers modulo
n>4and i k< 3.
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(a) M(6,1) (b) T(6,1,1) (c) N(6,1,1)

SO
g

(f) CC(6,1,1)

(d) D(6,1,1,1)

FIGURE 1. Generalized graphs related to cycle.

Definition 2.7. [13] The graph C'C(n, k, t) has vertices, respectively, edges given
by

V(CC(n,k,t)) = {u;,v;/0 <1 <n—1},
E(CC(n,k,t)) = {ujuj, uv;, v;0,45/0 < 4,5 <n—1},

where j ¢ {i +n —t,i+ ¢} and the subscripts are expressed as integers modulo
n>4andt k<3,

Gera et al. described the spectrum of the generalized petersen graph [%]. The
work is motivated from a work on the spectrum of the generalized graphs related
to cycle [13] in which the authors describe the spectrum of the generalized graphs
related to cycle in terms of the eigenvalues of a cycle.

We propose the following definitions of graphs which are all new in literature.

Definition 2.8. The graph P(n, k,t) has vertices, respectively, edges given by

E(P(n, k,t)) = {uuj, uv;, 4ivip1, 0046 /0 < 4,5 <n — 1},

where j ¢ {i +n —t,i+ t} and the subscripts are expressed as integers modulo
n>4and k < 3.
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FIGURE 2. The graph P(5,1,1).

Definition 2.9. The graph Q(n, k,t) has vertices, respectively, edges given by

V(Q(n,k,t)) = {u;,v;/0 <i <n—1},
E(Q(”? k7t>> - {uiuj7uivi7uivi—‘rl?/ljivi—l-k/o S Zaj S n — 1}7

where j € {i +1,i + 2,...,n — 1} and the subscripts are expressed as integers
modulo n >4 and k < 3.

Vo V3

us,
Uol

Q(’IZ, k, t) :

(5%

1 Vg

F1GURE 3. The graph Q(4,1,1).

Definition 2.10. The graph S(n, k) has vertices, respectively, edges given by

V(S(n,k)) = {u;,v;/0 <i<n-—1},

E(S(n,k)) = {wu;, uv;, wvi41 /0 <i <n—1},

where j € {i +n — k,i+ k} and the subscripts are expressed as integers modulo
n>4and k < 3.
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FIGURE 4. The graph S(5,1).

We require the following definitions for further results:

The quasi-total graph P(G) [15] of a graph G is the graph whose vertex set is
V(G) U E(G) and two vertices are adjacent if and only if they correspond to two
nonadjacent vertices of GG or to two adjacent edges of G or one is a vertex and
other is an edge incident with it in G.

The quasivertex-total graph T,,(G) [33] of graph G is the graph whose point
set is the union of the set of points and the set of lines of G in which two points
are adjacent if and only if they correspond to two non adjacent points of G or to
two adjacent lines of G or to two adjacent points of G or to a point and a line
incident to it in G.

The semitotal point graph T>(G) of a graph G [10] is defined as a graph with
vertex set V(G) U E(G) where two vertices of T5(G) are adjacent if and only if
they correspond to two adjacent vertices of GG or one is a vertex of G and another
is an edge G incident with it in G.

Now, we define the following definitions:

Definition 2.11. The quasi-total line complement graph QP(G) of a graph G is
the graph whose vertex set is V/(G) U E(G) and two vertices are adjacent if and
only if they correspond to two non adjacent vertices of G or one is a vertex and
other is an edge incident with it in G.

FIGURE 5. The grph C5 and QP(Cs).

Definition 2.12. The quasi-vertex total line complement graph Q7,,(G) of a
graph is the graph whose vertex set is V(G)U E(G) and two vertices are adjacent
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if and only if they correspond to two non adjacent vertices of G or to two non
adjacent edges of GG or one is a vertex and other is an edge incident with it in G.

FIGURE 6. The grph Cs and QT,,(Cs).

Definition 2.13. The quasi-semi total point graph of a graph QT,(G) is the
graph whose vertex set is V(G) U E(G) and two vertices are adjacent if and only
if they correspond to two non adjacent vertices of GG or one is a vertex and other
is an edge incident with its in G.

Uy

FIGURE 7. The grph Cs and QT(C5).

Note that when k = 1 and k = 2, P(n,k,t) is a quasi-total graph of C,, and
quasi-total line complement graph of C,,, respectively, when k£ = 1 and k = 2,
Q(n, k,t) is a quasivertex-total graph of C,, and quasivertex-total line complement
graph of C,,, respectively, when k = 1 and k = 2, S(n, k) is a semitotal-point
graph of C),, and quasi-semi total point graph of C),, respectively.

Definition 2.14. An n X n matrix is called circulant if it can be written in the
form

by by bz --- by
by b1 by o0 bp

bnfl bn bl bn72

by by by -+ by
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and is denoted by circ(by, bs, ..., by).

In the above definitions let A(n, k) and B(n, k) respectively denote the sub-
graphs induced by the edges A = {w;u;11,i =0,1,2,...,n—1} and B = {v;0; 14,1 =
0,1,2,...,n — 1}. Then the adjacency matrix of A(n,k) is the adjacency matrix
of the cycle C,, which is the circulant C,, with the first row [0 1 0...0 0 1] and that
of B(n, k) is the circulant C* with the first row [0.....0 1 0.....0 1 0.....0].

We require this result to prove our main results.

Lemma 2.15. [7] Let G be an r—regular graph with an adjacency matriz A and
an incidence matriz R. Then RRT = A +rl so that for any eigen vector v of A
with an eigenvalue A, RRTv = (A + 2)w.

| Let G be an r-reqular graph with n > 2 vertices. Then
2b lnrab—i-l

-
( ) =

(i ) (ab>(G) r2etd,
»(@)

3. MAIN RESULTS

3.1. Spectrum of new generalized graphs related to cycle in terms of
the eigenvalues of a cycle.

Theorem 3.1. The eigenvalues of P(n, k,t) are all roots of the quadratic equation
0% = 0[=yj + py + (J = D)+ pi(J =T = pj) = (N +2) = 0,

where \; = 2cos (27”) [ = 2 cos (27”]“) and v; = 2 cos (2”t) 0<i<n-—1 are

the ezgenvalues of Cy,, C* and C*, respectively.

Proof. By a proper ordering of vertices of P(n,k,t), an adjacency matrix of it
A(P(n,k,t)) can be written as

Cck R
where R is the vertex-edge incidence matrix of C,. Let X; be the eigen vector
of C,, with an eigenvalue \; = 2 cos (2’” ) Then as per the above note, X is an

eigen vector of C with an eigenvalue u; = 2 cos (2’;fk) Now we get the desired

result. O
Theorem 3.2. The eigenvalues of Q(n, k,t) are all roots of the quadratic equation
=8I +u;(J=I)—(N\+2) = 0,

where \; = 2 cos (2”) [ =2 cos (%jk) and y; = 2 cos (%Jt) 0<i<n-—1are
the eigenvalues of C,, C* and C?t, respectively.

Proof. By a proper ordering of vertices of Q(n,k,t), an adjacency matrix of it
Q(P(n, k,t)) can be written as

Ak o) = (gt 5]
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where R is the vertex-edge incidence matrix of C,. Let X; be the eigen vector
of C,, with an eigenvalue \; = 2 cos (22] ) Then as per the above note, X; is an

eigen vector of C¥ with an eigenvalue u; = 2 cos (27”’“) Now we get the desired
result. 0

Theorem 3.3. The eigenvalues of S(n, k) are all roots of the quadratic equation
6% —Suj— (N +2) = 0,

271'3) Qﬂ]k)

where \j = 2 cos ( and j1; = 2 cos (
of C,, and Ck ., respectively.

0 <1< n—1 are the eigenvalues

Proof. By a proper ordering of vertices of S(n,k), an adjacency matrix of it
S(n, k) can be written as

A R) = | g fn)

where R is the vertex-edge incidence matrix of C,. Let X; be the eigen vector
of C,, with an eigenvalue \; = 2 cos (227 ) Then as per the above note, Xj is an

eigen vector of C¥ with an eigenvalue u; = 2 cos (27”’“) Now we get the desired
result. 0J

3.2. (a, b)-KA indices of some generalized graphs related to cycle.

Theorem 3.4. If G is a regular graph with n vertices. Then
(i) KA%M)(G) — %x[T:—:r“]b)
(i) KAZ,,(G) =al™,
(i) KA( b)(G) nr

2

[\

Proof. Let G be a regular graph. We obtain two partition of edge sets of G as
follows:
={w € E(G)/dg(u) = r,dg(v) =r}, |Ei| =%
By the definitions of (a, b)-KA indices and edge partitions of G, we have
(1) The first (a, b)-KA polynomial is

alb
KAly(G) = > alletrdor]
weE(G)
nr a alb
]
5 ¢ :
(77) The second (a, b)-KA polynomial is

K@ = 3 s
weE(G)

nr a .alb

]

5 xX

nr [r2ab]
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(737) The third (a, b)-KA polynomial is

KAL,(G) = Y aldetr—dewr
weE(G)
nr |'r“—'r’a\b
= —ux
2
B nr

(dg(u),dg(v)) where wv € E(G) Number of edges

(2,4) n
(47 4) n

TABLE 1. Edge partition of M (n, k) graph.

Theorem 3.5. If G is M(n, k) graph with 2n vertices. Then
(i) KA, (G) = 2n[2% 449> + n2°4°",
(i) K A2, (G) = nf2?eb 4 42,

(iii) KA?,,)(G) = 2n|2 — 4°]".

47

Proof. Let G = M(n, k). By the definitions of (a, b)-KA indices and Table 1, we

have
(7) The first (a, b)-KA index is

KALy(G) = Y [de(u)* +da(v)]
weE(G)
= 2n[2% 4 49 + n[4® 4 49)°
= 2n[2% 4 4)° + n2°4%,
(77) The second (a, b)-KA index is
KAL,(G) = ) lde(w)®-de(v)]
weE(G)
= 2n[2%-4°° 4 n[4* - 4%
— n[23ab+l 4 42ab].

(737) The third (a, b)-KA index is

KAy (G) = Y lde(u)* —dg(v)*’
weE(G)
= 2n|2% — 4% + n|4* — 4
= 2n2° — 4.

Theorem 3.6. If G is T'(n, k,t) graph with 2n vertices. Then

(i) KA%a,b)<G) — n26+2(ab+1);
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(i) KA, (G) = nd?+,

(ifi) KA?,,(G)=0.
Proof. Let G = T(n,k,t) is a 4-regular graph. By using Theorem 2.16, we get
the required result. O

Theorem 3.7. If G is T'(n, k,t) graph with 2n vertices. Then

(1) KA%a,b) (G’ l’) — nx2b+2<ab+1)7
(i) KA2,, (G, ) = nat™",
(iii) KA‘E’a’b)(G, x) =4n.

Proof. Let G = T(n, k,t) is a 4-regular graph. By using Theorem 3.4, we get the
required result. O

(dg(u),dg(v)) where uv € E(G) Number of edges
(1,3) n
(3,3) n
TABLE 2. Edge partition of N(n, k,t) graph.

Theorem 3.8. If G is N(n,k,t) graph with 2n vertices. Then
(i) KA%a’b)(G) = n[l + 39]° + n2°39°,

(ii) KA, ,)(G)=n[3" + 3%,
(iii) KA, ,(G) =nl1 -3

Proof. Let G = N(n,k,t). By the definitions of (a, b)-KA indices and Table 2,
we have

(i) The first (a, b)-KA index is
KALy(G) = Y lde(w) +dg(v)"]
weE(G)
= n[1*+3"" +n[3" + 3%
= n[l + 3% + n2°3%.
(77) The second (a, b)-KA index is

KAL»(G) = > [de(w)® - da(v))’
weE(G)
= n[1*- 3% +n[3* 3%
— n[3ab + 32ab]‘
(77i) The third (a, b)-KA index is
KAL) (G) = > lda(u)* —da(v)*’
uweE(G)

— n|1a_3a|b+n|3a_3a|b
= nll -3
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Theorem 3.9. If G is C(n, k,t) graph with 2n vertices. Then
(i) KA}, (G) =n2"3°+",
(i) KA7,,)(G) = n[3*+],
(ifi) K A?, ,(G)=0.

Proof. Let G = C(n, k,t) is a 3-regular graph. By using Theorem 2.16, we get
the required result. 0

(dg(u),ds(v)) where uwv € E(G)  Number of edges
(n,n —2) n? —2n
(n,n) n
TABLE 3. Edge partition of PC(n, k,t) graph.

Theorem 3.10. If G is PC(n,k,t) graph with 2n vertices. Then
(i) KA}, ,(G) =n[l+3%" +n2°3°,
(1) KA%,,)(G) = nf37 + 32
(iii) KA‘E’a’b)(G) = n|l — 3%°.

Proof. Let G = PC(n,k,t). By the definitions of (a, b)-KA indices and Table 3,
we have

(7) The first (a, b)-KA index is
KAy (@) = ) [do(u) +da(v)]’
weE(G)
= (n*=2n)[n*+ (n—2)"" +n[n* +n°
(n? —2n)[n® + (n — 2)*]° + n[2'n*).
(77) The second (a, b)-KA index is

KAL) (G) = ) lde(w)-da(v)?)
weE(G)
= n[1*-3%" +n[3*. 3%
— n[gab+32ab]‘

(73i) The third (a, b)-KA index is

KALy(@) = ) lde(w)® —d(v)']’
weE(G)
— n|1a_4a|b+n|3a_3a|b
= n|l—4%".
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(dg(u),dg(v)) where uv € E(G) Number of edges

(3,3) n
(3,n—2) n
nzf n
(n—2,n—2) =2

TABLE 4. Edge partition of CC(n, k,t) graph.

Theorem 3.11. If G is CC(n, k,t) graph with 2n vertices. Then

(i) KAL) (G) =n[3* + 3 + [3° + (n — 2)°" + Z522[(n — 2)° + (n — 2)7],

(i) KA2 , (G) = n3®[3% + n(n — 2)]2b 4 2550 (n — )2,
(iii) KA?, ) (G) =n|3* — (n—2)°]".

Proof. Let G = CC(n, k,t). By the definitions of (a, b)-KA indices and Table 4,
we have

(i) The first (a, b)-KA index is

KALy(G) = > [de(u)* +de(v))’
weE(G)
a alb a alb 7L2 —3n a a
= n[3*+3V+n[3"+ (n—2)"+ 5 [(n—2)*+ (n—2)]
2 _
= n[3* +3° 4+ [3*+ (n —2)1" + z 5 3”[(n —2)% 4 (n—2)%.
(#7) The second (a, b)-KA index is
KA, (G) = > [de(u)* - da(v)™)’
weE(G)
a alb a alb TL2 —3n a alb
= n[3-3"+n[3" (n—2)"+ 5 [(n—2)" (n—2)7
2 _
= n3®3° 4 n(n —2)]"" + o 5 Sn(n — 2)2%eb,
(77i) The third (a, b)-KA index is
KA, (G) = > lde(w)® - da(v)*]’
weE(G)
a alb a a|b n2 —3n a a|b
= n|3*=3"+n|3* = (n—2)*" + 5 |(n—2)% = (n—2)¢
= nl3* — (n—2)"".
O
(dg(u),ds(v)) where uwv € E(G)  Number of edges
(4,4) n
(4,n —1) 2n
(n—1,n—1) —"2;3”

TABLE 5. Edge partition of P(n,k,t) graph.
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Theorem 3.12. If G is P(n, k,t) graph with 2n vertices. Then
(i) KA}, (G) =n2"4% + 2n[4* 4 (n — 1)°]’ +22b_1(n2 —3n)(n — 1),
(1 ) KAZ (G) — n42ab + 2n[4ab i (n . 1)]ab + n ;3n(n o 1)2ab’
(iii) KA( b)(G) = 2n[4* — (n — 1)2°.
Proof. Let G = P(n,k,t). By the definitions of (a, b)-KA indices and Table 5

we have

(7) The first (a, b)-KA index is

KAy (@) = ) ldo(u) + da(v)]’
weE(G)
2
= nl4" 4 4+ 204 + (0= 1)+ (0 — 1)+ (0 — 1)
n? —3n
= ()P + [+ (n - P+ ——2(n - 1)
(77) The second (a, b)-KA index is
KALy(@) = Y ldo(w)-da(v))’
weE(G)
2
-3
— nfd® 4P 4 204 (n— 1)+ 2 5 B —1)* (n— 1)
2 _
= nd* 4 2n[d4(n — 1)) + %(n — 1),
(73i) The third (a, b)-KA index is
KAL) (G) = ) lde(w)* = da(v)")
weFR(G)
2 —3n

= nl4® — 49 £ 2nfde — (n— 1) P+ 2 (n—1)7 — (n — 1)’

= 2n)4° — (n— 1)°"

(dg(u),ds(v)) where wv € E(G) Number of edges

(474) n
(4,n+1) 2n
(n+Ln+1) nin=1)

TABLE 6. Edge partition of Q(n, k,t) graph

Theorem 3.13. If G is Q(n, k,t) graph with 2n vertices. Then
(i) KAL) (G) =n2°4% + 2n[42 + (n + 1)7]> + 22D (n 4 1),
(if) KA?, 5 (G) = nd>® 4 2[4 - (n + 1)]* + 2ttt )
(iii) KA( b)(G) = 2n|4% — (n + 1))’



52 SHRUTI POLICEPATIL, POOJA B.

Proof. Let G = Q(n, k,t). By the definitions of (a, b)-KA indices and Table 6,
we have

(7) The first (a, b)-KA index is

KA, (G) = GZE(C;)[dG(U)a +da(v)]’
= n[4* + 4P 4+ 2n[4° + (n + 1) + @[(n + 1)+ (n+1)9°
= n24)"+ 4"+ (n+ 1) + @[2(72 + 1),
(ii) The second (a, b)-KA index is
KA7,,)(G) = ;j((})[dc;(u)“-d(;(v)“]b
= 44 24 - (n 4 1)+ ”(”2 it 1) (n+ 1)
= n4*® 4 2n[4(n 4+ 1)) + @(n +1)%,
(#i7) The third (a, b)-KA index is
KAlp(@) = ) lde(w) — da(v)"]’
weB(G)
n(n—1)

n
= n|4a—4“|b+2n|4“—(n—|—1)a|b+ |(n+1)“—(n—|—1)“|b

2
= 2nf4" — (n+ 1)

(dg(u),ds(v)) where wv € E(G)  Number of edges
(2,4) 2n
(4,4) n
TABLE 7. Edge partition of Q(n, k,t) graph.

Theorem 3.14. If G is S(n, k) graph with 2n vertices. Then
(i) KA ,(G) =2n[2% + 4 +n[4* + 47,
(ii) KA7,,(G) = 2n2%" 4 nd>®,
(G) = 2n|2* — 42’

(iii) KA?

Proof. Let G = S(n, k). By the definitions of (a, b)-KA indices and Table 6, we
have
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(7) The first (a, b)-KA index is

KAly(G) = Y [do(w) +de(v)")’
weB(G)
= 2n[2° + 4% + n[4* +47)°
= 2n[2% 4 49)° + n[4® + 49"
(77) The second (a, b)-KA index is

KAL) (G) = > [de(w)® de(v)")
weE(G)

= 2n[2%- 4% 4 n[4* - 47)°
— 2n23ab + n42ab.
(77i) The third (a, b)-KA index is

KA, (G) = > lda(u)” — de(v)*|"

weE(G)
= 2n]2% — 49" 4+ n|4* — 4%
= 2n[2% + 49" + n[4* + 4°)°.

4. CONCLUSION

In this paper, we have defined three new classes namely P(n, k,t), Q(n, k,t) and
S(n, k), obtained their adjacency spectrum and thus adding them to the classes
of graphs whose spectrum is completely known. Further, we have computed
(a, b)-KA indices of some generalized graphs related to cycle.

REFERENCES

[1] A. Alameri, N. Al-Naggar, M. Al-Rumaima, and M. Alsharafi, Y-index of some graph op-
erations, J. Appl. Eng. Res., 15(2), (2020), 173-179.

[2] M. O. Albertson, The irregularity of a graph, Ars Comb., 46, (1997), 219-225.

[3] B. Basavanagoud and S. Policepatil, Chemical applicability of Gourava and hyper-Gourava
indices, Nanosystems: Physics, Chemistry, Mathematics, 12(2), (2021), 142-150.

[4] B. Basavanagoud, S. Policepatil and M. K. Siddique, Gourava and hyper-
Gourava polynomials of some chemical structures applied for the treatment of
COVID-19, Polycyclic Aromatic Compounds, 42(10) (2022), 7282-7297, DOL
https://doi.org/10.1080/10406638.2021.1998150.

[5] B. Basavanagoud, S. Policepatil and Pooja B., Degree k*" power sum polynomial of gener-
alized graphs related to the cycle, Annals of Mathematics and Computer Science, 11 (2023)
29-43.

[6] B. Bollobs and P. Erdos, Graphs of extremal weights, Ars Comb., 50 (1998), 225-233.

[7] D. Cvetkovié, M. Doob, H. Sachs, Spectra of Graphs-Theory and Application, 3rd ed.,
Johann Ambrosius Barth Verlag, (1995).

[8] R. Gera, P. Stanic, The spectrum of the generalized petersen graph, Australasian Journal
of Combinatorics, 49 (2011) 39-45.

[9] S. Ghobadi and M. Ghorbaninejad, On F-polynomial, multiple and hyper F-index of some
molecular graphs, Bull. Math. Sci. Appl., 20 (2018) 36-43.



54 SHRUTI POLICEPATIL, POOJA B.

[10] I. Gutman, N. Trinajsti¢, Graph theory and molecular orbitals, Total m-electron energy of
alternant hydrocarbons, Chem. Phys. Lett., 17(4) (1972) 35-538.

[11] I. Gutman and O. E. Polansky, Mathematical Concepts in Organic Chemistry, (Berlin,
Springer, 1986).

[12] I. Gutman, Geometric Approach to Degree-Based Topological Indices: Sombor Indices,
MATCH Communications in Mathematical and in Computer Chemistry, 86, (2021), 11-16.

[13] 1. Gutman, M. Togan, A. Yurttas, A. S. Cevik and I. N. Cangul, Inverse Problem for Sigma
Index, MATCH Commun. Math. Comput. Chem., 79 (2018), 491-508.

[14] B. Furtula, I. Gutman, A forgotten topological index, J. Math. Chem., 53(4), (2015), 1184-
1190.

[15] F. Harary, Graph Theory (Boston, USA: Addison-Wesley Publishing Company, 1969).

[16] O. C. Havare, Quantitative structure analysis of some molecules in drugs used in
the treatment of COVID-19 with topological indices, Polycyclic Aromatic Compounds,
https://doi.org/10.1080/10406638.2021.1934045.

[17] S. A. K. Kirmani, P. Ali and F. Azam, Topological Indices and QSPR/QSAR Analysis of
Some Antiviral Drugs Being Investigated for the Treatment of COVID-19 Patients, Journal
of Quantum Chemistry, 121 (9), (2021), €26594.

[18] V. R. Kulli, General fifth M-Zagreb indices and fifth M-Zagreb polynomials of PAMAM,
International Journal of Fuzzy Mathematical Archieve, 13(1), (2017), 99-103.

[19] V. R. Kulli, The Gourava indices and coindices of graphs, Annals of Pure and Applied
Mathematics, 14(1), (2017), 33-38.

[20] V. R. Kulli, On hyper-Gourava indices and coindices, International Journal of Mathemat-
ical Archieve, 8(12), (2017), 116-120.

[21] V. R. Kulli, B. Chaluvaraju, V. Lokesha and S. A. Basha, Gourava indices of some den-
drimer structures, Research Review International Journal of Multidisciplinary, 4(6), (2019),
212-215.

[22] V. R. Kulli, Some Gourava indices and Inverse sum indeg index of certain networks, In-
ternational Research Journal of Pure Algebra, 7( 7), (2017), 787-798.

[23] V. R. Kulli, Sombor indices of two families of dendrimer nanostars, Annals of Pure and
Applied Mathematics, 24(1), (2021), 21-26.

[24] V. R. Kulli, The (a,b) KA indices of Polycyclic Aromatic Hydrocarbons and Benzoid Sys-
tems, International Journal of Mathematics Trends and Technology, 65(11), (2019), 115-120.

[25] V. R. Kulli, (a, b) KA Indices of Benzenoid Systems and Phenylenes: The General Case,
International Journal of Mathematics Trends and Technology, 67(1), (2021), 17-20.

[26] V. R. Kulli, Nirmala index, International Journal of Mathematical Trends and Technology,
67(3)(2021), 8-12.

[27] V. R. Kulli, Dharwad index, International Journal of Engineering Sciences and Research
Technology, 10(4)(2021), 17-21.

[28] V. R. Kulli, F-indices of chemical networks, International Journal of Mathematics Archive,
10(3)(2019), 21-30.

[29] V. R. Kulli, Minus F and Square F-indices and their polynomials of certain dendrimers,
Earthline Journal of Mathematical Sciences, 1(2) (2019), 171-185.

[30] V. R. Kulli, Computation of minus F-indices and their polynomials of titania nanotubes,
Annals of Pure and Applied Mathematics, 22(2) (2020), 137-142.

[31] V. R. Kulli, Computation of some minus indices of titania nanotubes, International Journal
of Current Research in Science and Technology, 4(12) (2018), 9-13.

[32] V. R. Kulli, Computation of minus F-indices and their polynomials of titania nanotubes,
Annals of Pure and Applied Mathematics, 22(2) (2020), 137-142.

[33] V. R. Kulli, B. Basavanagoud, On the quasivertex-total graph of a graph, Journal of the
Karnatak University-Science, XXXXII, (1998), 1-7.

[34] X. Li, J. Zheng, A unified approach to the external trees for different indices, Commun.
Math. Comput. Chem., 54(1), (2005), 195-208.



ON SOME GENERALIZED GRAPHS RELATED TO CYCLE 55

[35] V. Lokesha, K. Z. Yasmeen, B. Chaluvaraju and T. Deepika, Computation of misbalance
type degree indices of certain classes of derived graph, International J. Math. Combin.,
3(2019), 61-69.

[36] S. Nikoli¢, G. Kovacevié, A. Miliéevié and N. Trinajstié, The Zagreb indices 30 years after,
Croat. Chem. Acta., 76(2), (2003), 113-124.

[37] S. Mondal, N. De and Anita Pal, On some new neighbourhood degree based indices, Acta.
Chem. IASI, 27(1), (2019), 31-46.

[38] K. Pattabiraman, M. Vijayaragavan, Edge a—Zagreb indices and its coindices of transfor-
mation graphs, Elec. Notes in Disc. Maths., 63, (2017), 251-269.

[39] R Core Team. R: A language and environment for statistical computing, (R Foundation
for Statistical Computing, Vienna, Austria, 2016) URL https://www.R-project.org/.

[40] M. Randic, On characterization of molecular branching, J Am Chem Soc., 97, (1975),
6609-6615.

[41] P. S. Ranjini, V. Lokesha and A. Usha, Relation between phynelene and hexagonal squeeze
using harmonic indez, International Journal of Graph Theory, 1, (2013) 116-121.

[42] A. Saleh, G. B. Sophia Shalini, and B. V. Dhananjayamurthy, The Reduced Neighborhood
Topological Indices and RNM-Polynomial for the Treatment of COVID-19, Biointerface Re-
search in Applied Chemistry, 11(4), (2021), 11817-11832.

[43] Scaria, D. C. and Indulal, G., The spectrum of some generalized graphs related to cycle,
Indian J. Pure Appl. Math., 52 (2021) 274-280.

[44] Z. Shao, A. U. R. Virk, M. S. Javed, M. A. Rehman and M. R. Farahani, Degree based
graph invariants for the molecular graph of Bismuth Tri-lIodide, Engineering and Applied
Science Letters, 2(1), (2019), 01-11.

[45] D. V. S. Sastry, B. Syam Prasad Raju, Graph equations for line graphs, total graphs,
middle graphs and quasi-total graphs, Discrete Mathematics, 48, (1984), 113-119.

[46] E. Sampathkumar, S. B. Chikkodimath, Semitotal graphs of a graph - I. J. Karnatak Univ.
Sei. 18, (1973), 274-280.

[47] V. Shigehalli and R. Kabanur, Computing degree-based topological indices of polyhex
nanotubes, J. Mathematical Nanoscience, 6, (2016), 47-55.

[48] G. H. Shirdel, H. Rezapour, A. M. Sayadi, The hyper-Zagreb index of graph operations,
Iranian J. Math. Chem., 4(2), (2013), 213-220.

[49] N. Trinajsti¢, Chemical Graph Theory (Boca Raton, FL, CRC Press, 1992).

[50] D. Vukicevic and M. Gasperov, Bond additive modelling 1. Adriatic indices, Croat. Chem.
Acta, 83, (2010), 243-260.

[51] G. Wei, M. R. Farahani and M. K. Siddiqui, On the first and second Zagreb and first and
second hyper-Zagreb indices of carbon nanocones CNCk|n], J. Comput. Theor. Nanosci.,
13(2016), 7475-7482.

[52] L. Zheng, W. Yigiao and W. Gao, Topological indices of Hyaluronic Acid-Paclitaxel Con-
Jugates molecular structure in Cancer Treatment, Open Chemistry, 17(1), (2019), 81-87.
[53] J. Zhong, A. Rauf, M. Naeem, J. Rahman and A. Aslam, Quantitative structure-property
relationships(QSPR) of valency based topological indices with COVID-19 drugs and appli-

cation, Arabian Journal of Chemistry, 14, (2021), 103240.

[54] B. Zhou and N. Trinajstic, On a novel connectivity index, J. Math. Chem., 46, (2009),

1252-1270.

* DEPARTMENT OF MATHEMATICS, KARNATAK UNIVERSITY, DHARWAD- 580 003, KAR-
NATAKA, INDIA
Email address: shrutipatil300@gmail.com

1 #134/8, AcHUuTA Nivas, MORE GALLI, COWL BAZAR, BALLARI - 583 102, KAR-
NATAKA, INDIA
Email address: bkvpooja@gmail.com



	1. Introduction
	2. Generalized graphs related to cycle
	3. Main Results
	3.1. Spectrum of new generalized graphs related to cycle in terms of the eigenvalues of a cycle
	3.2. (a, b)-KA indices of some generalized graphs related to cycle

	4. Conclusion
	References

