Publications

1. The Gourava Index of Four Operations on Graphs, International
Journal of Mathematical Combinatorics, 4(1), 2018, 65 — 76,

ISSN:-1937-1055.

2. Computation of Adriatic indices of certain operators of reqular
and complete Bipartite graphs, Advanced studies in contempo-
rary Mathematics, 28(2), 2018, 231—244, ISSN: 12293067, (UGC

Journal No.:11665)(Scopus).

3. Adriatic Indices and Sanskruti index envisage of Carbon Nanocone,
TWMS J. App. Eng. Math., 9(4), 2019, 830—837, ISSN:21461147
(Scopus),( UGC No:48837).

4. Some Adriatic indices of Dutchwind mill graph using graph oper-
ators, Advances and applications in Discrete Mathematics, 22(2),

2019, 127—137, ISSN: 09741658,(WOS)(ESCI).



1

. The Degree Sequences of S-Corona graphs, International Journal
of Advance and Innovative Research, 6(2), 2019, 191— 196, ISSN
: 23947780, ( UGC No:63571).

. Some Topological indices computing results and subdivision of
L(4,82), International Journal of Advance and Innovative Re-

search, 6(2), 2019, 197— 200, ISSN : 23947780, ( UGC No:63571).

. §-Corona operations of standard graphs in terms of Degree Se-
quences, Proceeding of the jangjeon Mathematical Society, 2019(Ac-

cepted).

. Investigation on splice graphs by exploting certain topological in-
dices, Proceeding of the jangjeon Mathematical Society, 2019(Ac-

cepted).

. Operations Of Triglyceride via Adriatic Indices, (communicated).



Presentations

Papers presented in International/National Conferences

1. Attended a Pre-conference workshop on recent advances in signed

Graphs and their applications at Siddaganga institute of Technol-

ogy, Tumakuru, held on 06" — 08" June 2016.

. Attended an International conference on Discrete Mathematics
2016 [ICDM-2016] and graph theory day XII at Siddaganga in-

stitute of Technology, Tumakuru, held on 09" — 11** June 2016.

. Presented a paper on Operations on Dutch windmill graph via
Adriatic indices in National conference on Geometry, Topology
and their Applications at Karnataka University, Dharwad, held

on 03" — 04" August 2016.

. Attended an Open lecturer series on recent advances in Science
and Technology: Mathematica at MES Degree college, Bengaluru,

held on 19"" September 2016.

111



v

. Attended a National workshop on Innovative research techniques
at Central University of Karnataka, Kalaburagi, held on 25 —

26" November 2016.

. Presented a poster on Scientific operations of Topological indices
in 9"* Karnataka Science and Technology Academy annual confer-
ence on Science, Technology and innovations in the 215 century
at Christ University, Bengaluru, held on 20" — 21% December

2016.

. Presented a poster on Certain Adriatic indices envisage of car-
bon nanocone in Karnataka Science and Technology Academy
National conference on Impact of Science and technology on so-
ciety and economy at VSK University, Ballari, held on 08 — 09"

March 2017.

. Attended a Summer school 2017 on Social Networks workshop at

IIT Ropar, Punjab, held on 28" May to 02"¢ June 2017.

. Presented a paper on Operations of Triglyceride via Adriatic in-

dices in 32"¢ annual conference of Ramanujan Mathematical Soci-

ety at Rani Channamma University, Belagavi, held on 23"¢ — 25"



10.

11.

12.

13.

14.

June 2017.

Attended a National conference on Science and Technology ed-
ucation at University of Agricultural Science, Raichur, held on

215t — 2274 July 2017.

Attended a 1% International conference on Colloborative Research
in Mathematical Sciences ICCRMS17 at KG College of arts and

Science, Coimbatore, held on 23"¢ September 2017.

Attended a Post graduate special lecturer series in Mathemat-
ics organized by Karnataka Science and Technology Academy
and Vijayanagara Sri Krishnadevaraya University, Ballari, held

on 09" — 10" November 2017.

Presented a paper on Molecular descriptors of carbon nanocone of
some graph operators in National conference on Recent advances
in Mathematical Sciences and applications at Tumkur University,

Tumkur, held on 015 — 02"¢ December 2017.

Attended a workshop on Role of Stastistics in Scientific Research
at Karnataka Science and Technology Academy, Bengaluru, held

on 04" — 05" January 2018.



15.

16.

17.

18.

19.

Vi

Presented a poster on Computation of Adriatic indices of certain
operators of regular and complete bipartite graphs in Karnataka
Science and Technology Academy 10" annual national conference

at Reva University, Bengaluru, held on 18" — 19" January 2018.

Attended a workshop on Algebraic Graph Theory at NITK, Surathkal,

held on 25" — 30" January 2018.

Presented a paper on Bounds for the topological indices of jump
graph in International conference on advances in pure and ap-
plied Mathematics at school of Mathematics, Madurai Kamaraj
University, Madurai, Tamil Nadu, held on 06" — 08" September

2018.

Presented a paper on Inventive on topological indices and M-
polynomials of polycyclic aromatic Hydrocarbons in International
conference on recent trends in Mathematics at Raja lakham-

agouda Science institute, Belagavi, held on 27" — 29" December

2018.

Presented a poster on Investigation on new operations related

to the R-corona of graphs via F-Index in Karnataka Science and



20.

21.

22.

23.

vil

1" annual national conference on New vis-

Technology Academy 1
tas in Science and technology for common good at NMKRYV Col-

lege for Women, Bengaluru, held on 01* — 02"¢ February 2019.

Presented a paper on F-Index of graphs based on new opera-
tions related to the corona of graphs in International conference
on emerging trends in graph theory (ICETGT-2019) at Christ
[Deemed to be University], Bengaluru, held on 27" — 28" Febru-

ary 2019.

Presented a paper on A comparative investigation of molecular
weight of some Carbohydrates and topological indices in National
Symposium on Mathematics and its applications [NSMA] at Ban-

galore University, Bengaluru, held on 27" April 2019.

Presented a paper on The Degree sequences of S-Corona Graphs
in 2"¢ International conference on Global Advancement of Mathe-
matics-2019 at Acharya Institute of Graduate Studies, Bengaluru,

held on 25" — 26" June-2019.

Presented a paper on S-Corona operations of standard graphs in

terms of Degree Sequences in International conference on Number



viil

Theory and Graph Theory, Department of Studies in Mathemat-

ics, University of Mysore, Mysuru, held on 27" — 29" June 2019.



Acknowledgements

At the end of this thesis, I would like to take some time to thank all
the people without whom this thesis would never have been possible.
First and foremost, I thank god for giving me his showers of blessings
to complete my thesis.

It gives me great pleasure to express my sincere and deepest grati-
tude to my research supervisor Dr. V. Lokesha, Professor and Chair-
man, Department of Mathematics, Vijayanagara Sri Krishnadevaraya
University, Ballari, for his patient guidance, kind cooperation, uncondi-
tional support and constant encouragement I received throughout the
research work. He is a kind person with an amicable, positive disposi-
tion, affectionate attitude, understanding and a good advisor. It is the
concern, faith and interest that he showed towards his students that
made working with him a very pleasurable and satisfying experience.
I pray to God to bestow him with good health, peace, success and
happiness always.

[ am extremely grateful to Dr. K. V. Prasad, Professor and

X



Chairman of BOE, Department of Mathematics, Vijayanagara Sri Kr-
ishnadevaraya University, Ballari, for his wide knowledge, generosity,
genuine support, valuable suggestions, inspiration and constant moral
support.

I am very grateful to Dr. Hanumesh Vaidya, Dr. A. Padman-
abha reddy, Dr. Jitendra Kumar Singh and Dr. Neelufer , De-
partment of Mathematics, Vijayanagara Sri Krishnadevaraya Univer-
sity, Ballari for their suggestions and encouragement during the course
of my research work.

I wish to express my sincere thanks to Dr. S. R. Sudarshan Iyen-
gar, Indian Institute of Technology, Ropar, Punjab, Prof. B. Basa-
vanagouda, Karnatak University, Dharwad and Dr. Sunilkumar
Hosamani, Rani Channamma University, Belagavi for whole hearted
encouragement, valuable advice and endless support throughout my
research work.

My sincere thanks to all office staff of the Vijayanagara Sri Kr-
ishnadevaraya University, Ballari for their support during my research
tenure.

I am highly indebted to my research collaborator Prof. Naci Can-
gul, Uludag University and Prof. A. S. Cevik, Selcuk University,
Turkey for their insightful ideas, useful critiques and suggestions of
this research work.

I take this opportunity to sincerely acknowledge the Ministry of



X1

Tribal Affairs, New Delhi, for providing financial assistance in the
form of National Fellowship and Scholarship for Higher Ed-
ucation of ST Students(No.:201718-NFST-KAR-00838) during the
course of this study.

[ am profoundly obliged to Dr. Vaidya Gurunath Rao, Dr. P. S.
Ranjini, Dr. Sandeep Kumar, Dr. P. S. K. Reddy, Dr. Usha A and
Dr. Bindushree A. R. for their willingness to help and providing a
stimulating environment for research.

Its my fortune to gratefully acknowledge the support of my research
collaborators Dr. Deepika T., Dr. Devendraiah K. M., Dr. Shruti R.,
Dr. Hemavathi P. S., Mrs. Sushmitha Jain, Mrs. Zeba yasmeen K,
Miss. Suvarna and Miss. Shantha Kumari Y. for their support and
generous care throughout the research tenure.

For the very warm, friendly, pleasant atmosphere and valuable dis-
cussions among the former and present PhD-students at the Depart-
ment of Mathematics, I thank you all.

I am deeply thankful to my mother, who stood as a pillar by
encouraging and supporting me at every stage of my life.

Finally, its my fortune to gratefully acknowledge the support of

every individuals during the completion of my Ph.D.

Manjunath Muddalapuram



Abstract

This research work primarily frame-up with some topological indices
on the different types of general graphs, molecular graphs and graph
operations. Analyzed some explicit expression for the Gourava index of
four operation on graphs in terms of first and second Zagreb index. The
investigation on generalized version of some adriatic indices of Dutch
windmill graph using graph operators such as subdivision, line and de-
rived graphs. We frame-up with the general expression for some discrete
adriatic indices and Sanskruti index of carbon nanocones CNCy,[n].
The computation of certain degree based adriatic indices of triglyceride
using different graph operators. The explicit interpretation of inverse
sum indeg, reformulated Zagreb, atom-bond connectivity and Shegehall
and Kanaburl indices in terms of the graph size and maximum or min-
imum vertex degrees of special splice graphs are obtained. Determine
the DS of S-vertez(edge) corona and S-edge neighbourhood corona op-
erations of standard graphs. Also, generalizing DS of S-vertez(edge)

corona and S-vertex(edge) neighbourhood corona operations of graphs.
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Chapter 1

Prelude

1.1 Brief History

A topological index or a connectivity index is a sort of atomic descriptor
or molecular descriptor that is calculated based on the atomic graph or
molecular system of a chemical compound. Topological indices are the
numerical parameter of a graph that describe its topology and is nor-
mally graph invariant. Atomic graph of topological indices are formed
on the basis of shifting into a number which characterize the graph
topology [39]. Significance of topological index started by a chemist
Harold Wiener in the year 1947 [2] developed the most widely known
topological descriptor, the Wiener index, and used it to determine the
physical properties of types of alkanes known as paraffin.

Based on the information given by the International Academy of

1
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Mathematical Chemistry (IAMC') [28]. Vukicevic and Gasperov in-
troduced 148 bond-additive Discrete Adriatic indices and shown highly
correlated with physical properties in chemical science and there was
tremendous research identified with topological records and their prop-
erties.

A graph consists of vertices and edges whereas the atomic graph
represents atoms and bonds. A topological index can be computed
from the atomic graph and used to characterize some properties of the
underlying molecule. [12] These calculated numerical values of topo-
logical indices are used in the development of studies in the ”Quanti-
tative Structure-Property Relationships (QSPR) and in Quantitative
Structure-Activity Relationships (QSAR)”.

In this research work, we consider a certain topological indices that
are proved to be effective. In appropriate, topological indices such as
first and second zagreb index, Gourava index, Inverse sum index, Mis-
balance index and few discrete adriatic indices are preferred for the
research. Moreover, we enclose our work to degree based topological
indices on different classes of graphs and graph operations such as F-
sum graphs, Derived graph, S-vertex(edge) splice graph, S-vertex(edge)
neighbourhood splice graph, S(G), L(G), R(G), Q(G), T(G) respec-
tively.
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1.2 Essential of topological indices

The following table contains definitions are utilized for the forthcoming

chapters [1,10,19,24,27,34,38,42,49, 50].

Name of index Representation
d,d,
IS1 ZquE(G) dytd,
M, ZUUEE(G) [d“ + dv]
3
dyud,
AZI ZuveE(G) [du+dv—2]
M2 ZquE(G) [d“d”]
d2+d?
SDD ZquE(G) dyud,
GOl ZuUGE(G) [du + dv + dud’u]
LM, ZquE(G) 2 % - %
LM, D wwer() | du+ do
MLD ZUUGE(G) ‘ Indy, — Ind, ’
MRD ZU’UEE(G) ‘ \/d_“ - \/d_v ’
MHD ZuveE(G) ‘ 27t -2 ‘
1 1
MIRD ZUUGE(G) ‘ \f_du B ﬁv ’
MD ZquE(G) ‘ du B dv ‘
MLSD > wer) | 0y — In?d, |
1
ISLSD 2w B(G) | Tinder I
SKl Z’LL”UGE(G) du;dv
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EM, > wen(c) de)’
ABC ZquE(G) \/%

F > uevic) &

H ZU’UGE(G) duQTdU

S.S, s
S S ]
weE(Q)

1.3 Basic terminologies

A non-empty vertex set V = V(@) of a graph named as vertices with
a disordered pairs of different points of edge set F = E(G) of G. The
order of vertex V' and size E is represented as (n,m).

Path is a finite or infinite walk and no vertex is repeated, a closed
path is called cycle and complete graph with n-vertices having each
vertex degree as (n — 1).

A graph G = (V = {1}, V4}, E) interfaces every vertex from set V;
to each vertex from set V5 [33] is called a complete bipartite graph .
If a solitary vertex belongs to one set and all other vertices belong to
another set in a complete bipartite graph is known as a Star graph . A

graph having each vertex degree is r and is called r-regular graph.

Definition 1.3.1. The Graph Distance [21] is the minimal path con-

necting between distance d(u,v) of any two vertices v and v in G.
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Definition 1.3.2. The Total graph T'(G) [14,29] is a non-empty ver-
tex set V(G)U E(G) in T(G) and any two vertices of T'(G) are said to

be adjacent when they are either incident or adjacent in G.

Definition 1.3.3. The Derived graph [4,25,46] of G, symbolized by
G is the graph having set V(G), in which their length in G is two in

case the two vertices are adjacent in GT.

Definition 1.3.4. The Subdivision graph S(G) [7,31,35] of a graph
(G is the graph obtained by adding a new vertex of degree 2 in each

edge of G.

Definition 1.3.5. The Line graph L(G) [23,44] of a simple graph
GG is the graph in which there is a one to one correspondence between
vertices of L(G) and edges of G and two vertices of L(G) are connected

by an edge if and only if the corresponding edges are adjacent in G.

Definition 1.3.6. The Q(G) or semi-total line graph [6,17] T1(G) is
the graph having V' (G) | E(G) where two vertices of T1(G) are adjacent
if and only if

(i) one is a vertex of G and the other is an edge of G incident to that

vertex or (ii) they are adjacent edges of G.
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Definition 1.3.7. The R(G) or semi-total point graph [32] T5(G)
of G is the graph having V(G) |J E(G) where two vertices of T5(G) are
adjacent if and only if

(i) one is a vertex of G and the other is an edge of G incident with it

or (ii) they are adjacent vertex of G.

Definition 1.3.8. The Cartesian product is an important method
to construct a ample graph and play vital role in the design and analysis
the network [18]. The cartesian product of two connected graphs G and
H, which is denoted by GOH, is a graph such that the set of vertices is
V(G)OV(H) and two vertices (p1,q1) and (ps, g2) of GOH are adjacent
if and only if p; = po and ¢ is adjacent with ¢y in H otherwise ¢1 = ¢

and pp is adjacent with ps in G.

1.4 Summary of the thesis

The primary objective of this thesis is to focus on analyzing the distinct
types of topological indices of graph operations. In chapter 2, expres-
sions for the Gourava index of four operation on graphs in terms of first
and second zagreb indices. Chapter 3 deals with investigation of adri-

atic indices for the Dutch windmill graph of graph operators. Chapter 4
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is concentrated on general expression for some discrete adriatic indices
and Sanskruti index of carbon nanocones CNC,,[n].

In chapter 5 computed the degree based adriatic indices of graph
operators of triglyceride. Chapter 6 inverstigation of lower and upper
bounds on splice graphs through topological indices. In [47] Tyshkevich
et. al., established a correspondence between DSs of graph. Inspired
from that in chapter 7 obtain the DSs of S-corona operations of stan-
dard graphs. Chapter 8 generalization of S-corona operators of different
graphs.

Finally, conclusion and future scope on topological indices are tinted.
The bibliography is placed at the end and appropriate references are
cited throughout the thesis.



Chapter 2

The (Gourava index of
four operations on

graphs

2.1 Preliminaries

Let G and H be two connected graphs. M. Eliasi, B. Taeri [15] intro-
duced four new operations named as F-sum graphs, on these graphs

that are based on S,T,, T, T as follows.

Let F' be one of the symbols S, T5,T; or T [5,11,43]. The F-sum de-
noted by G +r H of graphs G and H, is a graph with the set of vertices
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V(G+rH) = (V(G)UE(G))xV(H) and (p1, p2) (q1,42) € E(G+rH),
if and only if p; = po € V(G) and q1q0 € E(H) or ¢t = ¢» and
(p1,p2) € E(F(G)).

G+1:H

G+1:H G+H

Figure 1: Graph G, H and G+7H.

In this chapter, we discuss main results of Gourava index of F-sum

of graphs.
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2.2 Relation connecting topological indices
of Gourava index of F'-sum in terms of
Gourava, first and second zagreb in-

dices
Theorem 1. Let G and H be two connected graphs. Then

+ 8npgeq + 12egeq.
Proof. From the definition of Gourava index,

GO\(G +, H) = > de+, (1, @1) + de+. (P2, ¢2)
(1,q1)(P2,q2) EE(G+,H)

+ det.m(p1, q1)da+ 1 (P2, ¢2)

= Z Z day,m(p1,q1) + day,m1(p1, ¢2)

€eV(G) qgeE(H)
+ dG+sH(p17 Q1)dG+sH(p17 q2)

+ Z Z de+,u(p1, 1) + dev,u (1, ¢2)
@€V (H) pip2€E(S(G))

+ des.m(p1,q1)des .1 (p1, q2)
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= [, + . (1)

Where I, I are the sums of the above terms, in order.

V vertex p; € V(G) and q1q2 € E(H) we get

L= Y >, delp)+du(@)+do(p) + dulge)
p€V(G) q2€E(H)

+ |da(p1) + du(q1)]lde(pr) + du(g2)]

= > > 2de(p) +dula) +dula) + di(p)
p€eV(G) ng€E(H)

+ da(p)|du(q1) + du(q2)]du(q)du(g)

= Z 2erde(pr) + My(H) + egdg(pr) + da(pr) My(H) + Mo(H)
p1€V(G)
= 4eﬂeg—|—n(;GOl(H) —|—€HM1(G) +2€GM1(H).

V edge pips € E(S(G)), where the vertex p; € V(G), ps € V(S(G)) —
V(G) and ¢, € V(H), since |E(S(G))| = 2|E(G)|.
L = > > dse(pr) + dular) + dsie)(pa)
@€V (H) p1p2€E(S(G))
+ [dsie) (1) + du(qi)lds(c)(p2)
= Z GOl(S(G)) + QegdH(ql)) + 2€GdH(q1))

(J1€V(H)
== nHGOl(S(G)) + 86Heg.
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The Gourava Index of Four Operations on Graphs
We know that, M;[S(G)] = M1(G)+4eq and My[S(G)] = My(G) +4eg
therefore GO1(S(G)) = GO1(G) + e

Ir, = ngGO; (G) + 8nyeq + 8epeq.
Substituting [; and 5 in (1) we get required result.

GOl(G +s H) = nHGOl(G) + ngGOl(H) + GHMl(G) + 26@M1(H)

+ 8npgeq + 12epyeq.

Theorem 2. Let G and H be two connected graphs. Then

GOl(G +1 H) = ngGOl(H) + 5€HM1(G) + 36@M1(H) + QTLHMl(G>

+ 2eqng M1 (G) + 10egeq +ny Z de(u)[1 + dg(ug)]
'LLZ"U,jEE(G),
ujur€E(G)

+ de(up)[1 + dg(uy)] + da(uy)lda(wi) + de(uy)).

Proof. consider,

GO\G+n H) = Z dG+T1H(p1, Q1) + dG+T1H(p2, q2)
(P1,q1)(P2,92) EE(G+1 H)
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+ dG-l-TlH(pla ql)dG—i—TlH(pQ) QQ)

= Z Z dG+T1H<p1; Q1) + dG+T1H(pla Q2)
meV(G) qgpeE(H)

+ dG-i-TlH(le Q1)dG+T1H(p17 QQ)

=+ Z Z dG+T1H(p17 @)+ AG4r, H (2, 1)
@€V (H) pip2€E(T1(Q))

+ dgyr 1 (P1, 1)dG 1 1 (D2, Q1)

The edge set E(11(G)) split in to E(S(G)) and E(L(G)).

Let E(T1(GQ)) = a1, V(G) = 8, V(T1(G@)) = V(G) =7

GOIG+n H) = > Y daynu(pr,q) +dos, u(pr, g2)

D1 EV(G) qquEE(H)
+ der 1 (P1, Q1) dG17, 1 (D1, G2) + Z Z des7, 1 (p1, Q1)

€V (H) pip2€an,
D1 E/Ba
P2€EM

+ deir 1(P2, 1) + dei g 1 (P1; 1) A6, 1 (P2, 1)

+ > > darn(pr@) + dsy, 1 (P2, @)

€V (H) pip2€Q,
neV( )pl,pze’h

+ dayru(Pr, 1)de s 1 (P2, q1)

= J+ Jy+ Js. (2)
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Where Ji, Jo, J3 are the sums of the above terms, in order

J1

Z Z 2d7, @) (p1) + du(q1) + du(qe)

P €V(G) qq2€E(H)
[dry ) (p1) + du(q)][dry @) (p1) + dr(g2)]

) 2dne(p) +dulq) + drlg) + diy o) (1) + dry ) (1) da(g2)
P €eV(G) qig2€E(H)

du(q1)du(q2) + dryc)(p1)dm(q)

Z 2erda(pr) + GO1(H) + egdg(p1) + da(p1)du(g2) + da(pr)da(qr)
p1€V(G)

ngGOl(H) + BHM1(G) + eng(H) + 2epgeq.

Z Z [dr,(c)(p1) + 2du(q1) + dry ) (p2)]

@€V (H) P1p2€aa,
p1EP,
DP2€M

dry(a)(p1) + du(q)][dr @) (p2) + du(q)]

Z Z [de(p1) + 2du(q1) + dry(c)(p2)]

Q1€V(H) p1p2€Qy,
pleﬁv
DP2EM

[de(p1) + du(q1)][dry @) (p2) + du(q1)]

> ) dalp) +2du(q) + drye)(p2) + da(p1)dry ) (p2)

@€V (H) p1p2€on,
D1 667
P2ETL

de(p1)du(q) + du(q)dr, @) (p2) + d7 (q1)
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— Z Z de(p1)[de(p) + 2du(q1) + da(p1)du(q) + di(q)]
@€V (H) p1eV(G)

+ Z Z dry ) (p2) + da(p1)dr, ) (p2) + du(q)dr, @) (p2)-

€V (H) p1p2€ou,
P1ES,
DP2EM

We observe,
for po € V(T1(G)) — V(G), drc)(p2) = da(w;) + dg(w;) where py =

wiw; € E(G).

Jo = ngMi(G) + 8emeq + 2eg M (G) + 2ecMi(H) + du(q1)[de(w;i) + da(wj)]

+ > ) de(w) +da(w;) + da(p)[de(wi) + do(w;)]
G €V(H) wyw;€E(G)

= QRHMl(G) + 8€H€G + 4€HM1(G) + 26@M1(H) + 2€GnHM1(G).

Jpo= Y Y. ) (p) + diyo)(p2)] + [drye) (p1)dr ) (p2)]

@€V (H) P1p2€Q1,p1,p2€EM1

= Nng Z [d(;;(uz) + dg(Uj) + d(;(Uj) + dg(uk)]
uiu; €E(Q),
'U,jUkGE(G)

+ [da(wi) + da(uy)][de(uy) + de(ug)]

= ng > de(u)[l +da(ur)] + de(up)[1 + de(u;))

Ui EE(G),
ujur€E(G)

+ da(uy)|da(ui) + da(uy)].
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Adding Jy, Jo, J3 in (2) we get desired result. O

Theorem 3. Let G and H be two connected graphs. Then

GO\(G +1, H) = 4ngGOy(G) + GO\ (H) + 8eyy My (G) + beg M, (H)

+ 6nHM1(G) + 4nHM2(G) + 24egeq + dngeq.

Proof. We know that,

GO, (G +1, H)

Z dG+T2H(p17 ql) + dG+T2H(p27 QQ)
(P1,q1)(P2,92) EE(G+1, H)

AG 1,1 (P1, 1)dG 10,1 (P1, G2)

Z Z dct7, 1 (D1 Q1) + dGp, 1 (P15 G2)

m€eV(G) qig2€E(H)
At 7,1 (P15 1) A7, (P15 @2) + dG g, 1 (P2, 1)

> > doynulp,a)

@€V (H) pip2€E(T1(G))

A6 1,1 (P15 @1)dG 10,1 (P2, 01)

Ky + K. (3)
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Where K; and K are the sums of the above terms, in order

Ky = Z Z 2dryc)(p1 +dH(Ql)+dH(Q2)+dT2( (p1)
peV(G) qg€E(H)

+ drye)(p)du(q1) + di(g2)] + du(q)dm(q2)

= Z Z Adicy(p) + d (@) + du(g2) + 4dg(p1)
p1eV(G) qug2€E(H)

+ 2di6)(p)[drr (@) + drr(g2)] + drr(a1)din (a2)

= Z 4€Hdg(p1) + GOl(H) + 4€Hdé(p1) + ng(pl)Ml(H)
p1€V(G)

= Segyeq + GOl(H) + 4€HM1(G) + 46@M1(H).

V edge pip2 € E(T5(G)) and vertex ¢; € V(H). Here we denote

E(T3(G)) = az, V(G) = B, V(12(G)) = V(G) = 7

Ky = ) > daryr(prq) + dargm(p2q)
@€V (H) p1p2€E(T2(G))

+ der, 1 (P1, 01)dG1r, 1 (P2, 1) + Z Z A7, 1 (P1, Q1)

€V (H) P1p2€as,
b1 6ﬂ7
D2€EY2

+ deip,u1(p2, 1) + dip, 1 (P1, 1) dG 10,1 (D2, 1)

= K3+K4.

V ¢ € V(H) and edge pips € E(T5(G)) if and only if p1ps € E(G).

17

(3b).
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K3 = Z Z AGt 1,y (D1, Q1) + A6ty 11 (P2, Q1)
@€V (H) pip2€E(G)

+ A6ty (P15 1) A6 41y 1 (P2, Q1)

= Z Z dry(c)(p1) + du(q1) + dryc)(p2) + du(q1)
@€V (H) pip2€E(G)

+ [dre)(p1) + du(q)lldr,e) (p2) + du(q))]

= > Y 2da(p) + 2du(q) + 2da(ps) + 4da(pr)da(p2)
@€V (H) p1p2€E(G)

—+ 2dg(p1)dH(Q1) + QdH(QI)dG(p2) + d%[(ql)

= 4nHG01(G) + 4€HM1(G) + eng(H) + 4HHM2(G) + 4€H€G~

Since we have dr,g)(a) = 2dg(a) for each vertex p; € V(G) and

dr,(p2) = 2 for each vertex py € V(1Tr(G)) — V(G).

Ky = g E dry)(p1) + du(q) + drye)(p2)
€V (H) P1p2€aa,
pleﬂa
DP2€72

+ ldryc)(P1) + du(q1)]dryc)(p2)

= Z Z drycy(p1) + du(q1) + drye) (p2)

q €V (H) P1p2€as,
D1 eﬁa
DP2€EY2

+ drye)(p1)dny ) (p2) + dr(q)dry ) (p2)
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= Z Z [6dc(p1) + 3du(qr) + 2]

@€V (H) P1p2€Qe;,
pleﬂa
D2E72

= > Y. da(p)[6da(pr) + 3du(aqr) + 2]

@ €V(H) p1eV(G)
= 6ngMi(G) + 12eqgey + dnpyeg.

Adding K3 and K, and substitute in (3b) we get

47’LHG01(G) + 16egeq + 6nyg My (G) + 4€HM1(G) + eng(H)

—|—471HM2(G) + 4TlH6(;. (30)
Substitute (3a) and (3c) in (3) we get desired results.

GOl(G +1, H) = 4nHG01(G) + GOl(H) + 8€HM1(G) + 56@M1(H)

+ 67”LHM1(G> + 4nHM2(G) + 24egeq + dngeq.

Theorem 4. Let G and H be two connected graphs. Then

GOl(G +7 H) = 4nHG01(G) + nGGOl(H) + 12€HM1(G)
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+ 66@M1(H) + QHHMl(G) + eGMQ(H) + 86@M1(G)

+ 20egeq + ny Z dG(Qi) + 2ClG(C]j) + dG(Qk)

4;9.€E(G)

+ldo(qi) + da(95)lde(g)) + do(gr))-

Proof. Let,

GO(G+r H) = > dG+ru(P1, 1) + de4r1 (P2, 2)
(p1,91)(p2,92)€E(G+1H)

+ dG+TH (p17 Q1)dG+TH (p27 QQ)

pr— Z Z dG+TH(p17 ql) + dG+TH(p17 q2)

m€eV(G) qg€E(H)

+ dasrr(pr, @1 )desrm (P, 42) + Z Z dGirr(P1, 1)
@€V (H) pip2€E(T(G))

+ dG+TH(p27 Q1) + dG+TH (pln Q1)dG+TH(p27 QI)

Note that E(T(G)) = E(G) U E(S(G)) U E(L(Q))

GO\(G+r H) = Z Z de+rm(P1y 1) + desrn (D1 2)
p€V(G) q2€E(H)
+ deiru(p1; @1)dG+rm(P1, q2) + Z Z dGtrm (P, 1)

@€V (H) (p1p2)eE(T(G)),
(p1,p2)€V(G)

+ detrm (P2, 1) + detrm(P1, ¢1)dG 4 m(D2, 1)
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+ Z Z dG+TH(p17ql> +dG+TH(p27QI)

qeV(H) (pip2)€as,

p1€ﬂ7
D2€73

+ deiru(p1; @1)dG+rm (P2, 1) + Z Z datru(P1 1)

@ eV (H) (pip2)€as,
(p1,p2)€73

+ detrm (P2, 1) + dotrm(P1, ¢1)dG 4o m(D2, 1)

— L+ Lo+ Ls+ L. (4)

where L1, Lo, L3, L4 are the sums of the above terms, in order

Ly = > ) 2dpe(p) +dala) + du(g)

m€eV(G) qg€E(H)
+ ldr)(p1) + du(q)lldre)(p1)da(q2)]

= S 4de(p) + dular) + dulez) + 4d5(m) + 2de(p)du(a)
ple‘/(G) Q1QQ€E(H)

+ 2dg(p1)dH((]2) + dH(Ql)dH(QQ)

= nGGOl(H) + 4€HM1(G) + 46(;M1(H) + 8egeq.

Ly = Z Z dre)(p1) + 2du(q1) + dr)(p2)

€V (H) p1p2€as,p1,p2€08

+ dre)(p1) + du(q)]dre) (p2)da(q1)]

= Y Y 2da(py) +2da(pe) + 2d(ar) + d(ar) + 2da(p2)di(a)
@€V (H) p1p2€E(G)
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+ 4da(p1)de(p2) + 2da(p1)du(q1)

= 2nHG01(G) + 46HM1(G) + €GM2(H> + QHHMQ(G) + 46(;;6]{.

Ly = Z Z [drc)(p1) + dre)(p2) + 2dr(q1)]
G €V (H) P1P2666043
p1ep,

P2€73

+ dre)(p1) + du(q)]dre) (p2)da(q1)]

— Z Z da(p1)(2da(py) + du(q1) + dy(q1) + da(p1)dy(q1) + d3(q1)
@€V (H) (peV(G)

+ Y Y dre(p2) + 2da(p1)drc)(p2) + di (1) drc) (pa)-

€V (H) p1p2€as,
P1 66;
P2€73

Note that p, € V(T'(G)) — V(G), dre)(p2) = da(p) + da(q)

where ps = pg € E(G)

= QTLHMl(G)+4€HM1(G)+2€GM1( +8€H€(;—|— Z Z dG —|—dG )
@€V (H) p1Ep,

+ 2dc(p1)(de(p) + da(q) + du(q)(da(p) + da(q)) -
= QHHMl(G) —+ 4€HM1(G) + QGGMI(H) + 2?’LHM1(G) + 860M1(G) + 4€HM1(G)

= 4nHM1(G) + 46HM1(G) + 8€GM1(G> + 26(;M1(H) + 86Heg.
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Ly = Y Y dewu(pna) + daern(p2, q1) + dovrm(pr, ) desr i (p2, 1)
@€V (H) (p1.p2)€7s

= Z Z dr(c)(p1) + dre)(p2) + dr) (p1)dr@) (p2)

@€V (H) p1,p2€73

= ny > (dc(qi) + da(q;)) + (dalg;) + dalar))

qiquE(G),qjquE(G)
+ lda(ai) + da(gy)]lda(g;) + da(ar)].

Adding Ly, Lo, L3, Ly in (4) we get required result. ]



Chapter 3

Some adratic indices of
Dutch windmill graph

using graph operator

3.1 Introduction

The Dutch windmill graph is denoted by D" and it is the graph ob-
tained by taking m copies of the cycle C), with a vertex in common [30].
It contains (n — 1)m + 1 vertices and mn edges.

V.Lokesha and et. al., [28,45] are discussed on the operators and
nano structures. Motivated from this, we computed Dutch windmill

graph of certain graph operators using adriatic indices.

24
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3.2 On discrete adriatic indices of a subdivision-

Dutch windmill graph

Theorem 5. Let S(D)") be a subdivision formed by dutch windmill

graph then

1. Adr(S(D;)e () = 2m((n—1)([092)2+log(2)log(2m)> Vif fia =

H11

m(n — 1) 2m r
yo Y Mia = H1,1/2
2. Adr(S(DI))esiog) = 4V 092)  /log(2) + /log2m)
Am?

2 -1 ' —
\m(n )+1+m7 Zf,LLZl
(

2m | log2 — log2m |, if Pia = p11

2m | log?(2) — logz(Qm) |, if o

o\

3. Adr(S(D;))cyey) = 4 2m | V2(1 — V) |, if b2/

2m | 2(1 —m) |, if p21

% | n__21 |, ifﬂ3,1/2

\
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2

| m —1 |7 Zf Mia = H2,—1
4o Adr(S(DI))sey) = 4

o /ovm-1
\ \/_\/m’ Zfl@, 1/2

5. Adr(S(D)))cs(ey) = 2(mn —m + /m), if fliq = o1

(

2m(yvm+n—1), if g = po1/2

6. Adr(S(Di))cyew) = 4 2m(m+n—1),  if pos

2m(m? +n—1), if pos

\

7. AdT(S(D?))G(%y) = 2m2 + 4dmn — 4m + 2, Zf Hia = 121

Proof. We define the edge set of S(D!") with their vertices degrees.
There are two types of edges with respect to degrees of end vertices

in S(D)"), namely the degrees of end vertices (2,2) and degrees of end

vertices (2,2m). Thus, we have shown in the following Table 3.1.

Table 3.1: The edge partition of the edges of S(D!") based on degrees
of end vertices

Elaw).dw)) By | Beom)
Number of Edges | 2m(n —1)| 2m
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We presented these partitions with their edge cardinalities in Ta-
ble 3.1. Hence utilizing the adriatic indices definitions, we obtained

required results. ]

3.3 On discrete adriatic indices of a derived-

Dutch windmill graph

Theorem 6. Let (D™)! be derived graph formed by Dutch windmill

graph then

7 AdT(D;?)Zl(x,y) _ [(n—l)mzl](n—l)m (log(n — 1)m)2, if ftia = p11

(

[(n—1)m+1](n — 1)m :
3 L i,a — ,
4\/log(n “m f H1,1/2
m\ —
2. Adr(D? )Cz(%y) =

[(n — 1)m + 1](n — 1)?>m?
1 )

if po,—1

\

3. AdT’(DZl)zg(w) = 0,4f pia = pa,1, 12, H2,1/2, H21 and [z /o

4 AdT(DTT)&(w) = 0,4 plia = po,—1 and pa 19
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5. Adr(DZ”‘)zs(w) = [(n_l)m?](n_l)m, if Wi = H2,1/2

0. AdT(Dm)zﬁ(x,y) [(n—l)m—;l](n—l)m, if Wi = Ho,1/2, M2, and fig2

n =

Proof. Consider the Dutch windmill graph D). Splitting the edges of
the type Eg, 4,) where uv is an edge. In derived graph of D] we get
edge of the type E(,—1)m,(n—1)m)- The number of edges of these types

are given in the Table 3.2.

Table 3.2: The edge partition of the edges of (D™)" based on degrees
of end vertices

Ed(u).dv)} E((n—1)m.(n-1)m)
Number of Edges | ((n — 1)m + 1)(n — 1)m/2

Using the above cardinalities of F and the definitions of adriatic

indices, we get desired results. H
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3.4 On discrete adriatic indices of a line-

Dutch windmill graph

Theorem 7. Let L(D)") be line graph formed by Dutch windmill graph

then

1. Adr(L(D}]'))¢,(zy) = mlog(2) ((n—B)log(Q) +2109(2)> +m(2m —

1)(log(2m))27 Zf Mia = H1,1-

2. AdT(L(D;n))CQ(x’y) =K

9. Adr(L(DI) g

z,y)

7\

(

n—23 2 2m — 1
m(Q\/@ * V00g(2) + \/log(2m) " 2\/log(2m)>’

—4),

m?(2m +n
L 14+m

’

2m | log(m) |, if Wia = M1
2m | log®(2) — log®(2m) |, if o
2v/2m | (1 —+/m) |, if po,1)2

dm | (1 —=m) |, if p2

2m | 5 —3 |, if 13,12
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4. Adr(L(D}')) ¢y =

5. Adr(L(D)) e (zy) =

6. Adr(L(D))) (@) =

7. Adr(L(D)')) o (wy) =

(

|m—1], if Wi = p2,-1
{

2/, | ¥mzL T
\ \/_m\ Jm I if pho, 1/2

m(2m —n —4) + 2v/m, if pia = po1/2

’

m(2m + 2msz +n—4), if Hia = H2,1/2
\ m(4m +n —4), if 2.1

m(2m +2m? +n —4), if p2o

\

2m(m2 +2m+n—3),if fia = p21

Proof. We define the partitions of the edge set of L(D]") with respect

n

to degree of vertices. There are three types of edges with respect to

degrees of end vertices in L(D)") namely, (2,2), (2,2m), and (2m, 2m).

Thus, we have shown in the following Table 3.3.

Table 3.3: The edge partition of the edges of L(D;]") based on degrees

of end vertices

Elagu),aw)

Ewo | Egom) | Eomom)

Number of Edges | m(n —3)| 2m |m(2m —1)
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We presented these partitions with their cardinalities of E in Ta-
ble 3.3. Hence utilizing the adriatic indices definitions, we obtained

required results. ]



Chapter 4

Adriatic indices and
Sanskruti index envisage

of carbon nanocone

4.1 Introduction and Preliminaries

The central part of graphical structure of carbon nanocone CNCy,[n]
[40] have a cycle of m-length and at the conical exterior around its cen-

tral part n-levels of hexagons are positioned. The edge and vertex sets

of carbon nanocone are E(CNC,,[n]) = w and V(CNCy,[n]) =
m(n + 1)? respectively, where n > 1, m = 3,4,5,.... One can see

[16,22,26,36,51] for relevant work on carbon nanomaterials.

32
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Figure 4.1: Carbonnanocone

4.2 Topological indices of carbon nanocone
graph

Table 4.1: The edge partition of carbon nanocone C'NC,,[n]| based on
degrees of end vertices of each edge.

Number of edges | (dy, d,), uwv € E(G)
m (2,2)
mn(3m+1)/2 (3,3)
2mn (3,2)
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Theorem 8. Let G be a graph of CNC,,[n] nanocones forn =1,2,3, ...

and m > 3.Then

ISI[G] = Z:[45n® + 27n + 20].

AZIIG] = 8m+ Smn(3n + 1) + 16mn.

SDDI[G] = m[2+n(3n+ %)]

Proof. The graph G consists of m(n+1)? vertices and m

n—|—1;(3n—|—2) edges

as shown in Figure 4.1. Using Table 4.1 we obtain the results as follows.

- ISIG] =

AZIIG] =

SDD[G] =

2.2 mn(3n+1) | 3.3 3.2
m[m] + 3 {SJFS] + 2mn [m]
2L[45n” + 27n + 20).
3 ( | 3 3
2.2 mn(3n+1 3.3 3.2
m [2+2—2] + 2 [3+3—2] + 2mn [3+2—2}
8m + g—imn(?)n + 1) + 16mn.

m -22+22] | mn(Bn41) [32;332] 1 2mn [32+ 22}

2.2 2 3.2

m 2+n<3n+§>].
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Theorem 9. Let G be a graph of CNC,,[n] nanocones forn =1,2,3, ...
and m > 3.Then

LM[G] = 2m|ln2 + " n3 4 [in72]|.

n(3n+1)

LM,|G] = In[4.(6) 52,
MLDI[G] = 2mnlin(3)].
MLSD|G] = 2mn|In?3 — In?2|.

m(n+1)(3n+2)

5 edges

Proof. The graph G consists of m(n+1)? vertices and

as shown in Figure 4.1. Using Table 4.1 we obtain the results as follows.
S LMG) = 2m [”52 = W] +2 [M] [%3 - l”?’] +2(2mn) [“;2 + %3]
= 2m [an + (?mﬂ)ln?) + 3 [ln?Q]]

LMG] = mln(2+2)] + 220 115(3 + 3)] + 2mn[in(3 + 2)]

n(3n+1)

= [n[4.(6) 520,

MLDI|G] = m|in2 — In2| +M|ln3—ln3\ + 2mn|In3 — In2|
= 2mn\ln<%)\
MLSD|G] = ml|in®*2 — In?2| + %’Hl)\ln??) — n23] + 2mn|In?3 — In?2|

= 2mnlin®3 — In?2|.
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Theorem 10. Let G be a graph of CNCy,[n] for n = 1,2,3,... and
m > 3.Then
MRD[G] = 2mn|]vV3 —V2|.

MIRDI|G] = an\— — —|

ISLSD[G] = m[ﬁ] + m"%”*”[ - ] +2mn{

1
V3 \/§+ﬁ] '

m(n+1)(3n+2)

5 edges

Proof. The graph G consists of m(n+1)? vertices and

as shown in Figure 4.1. Using Table 4.1 we obtain the results as follows.

. MRDIG] = m|v2 - V2| + "G/3 — /3] 4 2mn|V3 - V2|
= 2mn|V3 — V2|

MIRD[G] = m|d5 — 5|+ ™52 — S 4 2mn| &2 — ]

= 2mn|———|
_ 1 mn(3n+1)
ISLSD|G] = m[mﬁ} T [mw] +2m”[f }

. 1 mn(3n+1) 1
= m[zﬁ]Jr 5 [\f]+2mn[
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4.3 On Sanskruti index of carbon nanocone

Table 4.2: The edge partition of carbon nanocone C'NC,,[n]| based on
degree sum of neighbourhood vertices of end vertices of each edge.

Number of edges | (Sy, Sy),uv € E(G)
m (5,5)
2m (5,7)
m(2n — 2) (6,7)
mn (7,9)
(mn/2)(3n — 1) (9,9)

Theorem 11. Let G be a graph of CNCy,[n| for n = 1,2,3,... and
m > 3.Then
3 3 3 3 3
S|G] = [%] + mn [g] —|—m[285] +2m [%] +m(2n — 2) [%] :

m(n+1)(3n+2)

5 edges

Proof. The graph G consists of m(n+1)? vertices and

as shown in Figure 4.1. Using Table 4.2 we obtain the results as follows.

3 3 3
1) = 0= 1)|ss| +mn| | | om|

R
- [ ] e o ]
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4.4 On Inverse sum indeg and symmet-
ric division deg indices of a semi-total
point graph of carbon nanocone

Table 4.3: The edge partition of semi-total point graph of carbon
nanocone R|CNCy,[n]].

Number of edges | (dy, d,),uv € E(G)
2m(n + 1) (2,4)
m (4,4)
3mn(n+1) (2,6)
2mn (4,6)
(mn/2)(3n+ 1) (6,6)

Theorem 12. Let G be a graph of R[CNC,,[n]] nanocones for n =

1,2,3,... and m > 3.Then
ISI[G] = m[9n2+%+%].
SDD|G] = m[24n2+%n+§—2].

m(n+1)(5n+4)

5 vertices and 22 (n+1)(3n+

Proof. The graph G consists of

2) edges by definition R(G). Using Table 4.3 we obtain the results as
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follows.
L ISIIG] = 2m(n+1) [M] +m [44 +3mn(n +1) [ ] +2mn [ fG]

+ Bn+1) [m]

= m{QnQ—l—%—l—%l.

SDD|G] = 2m(n+1) [2;:32] +m [ﬁif] + 3mn(n + 1) [23122}

+ 2mn [4412 ] + 5 (3n + 1) [6612 ]

_ 2 526 32



Chapter 5

Operations Of
triglyceride via adriatic

indices

5.1 Introduction

Triglycerides are a kind of lipid found in human blood [37]. Level
of triglyceride increase the peril of cardinal disease, as reported by

American Heart Association.

40
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Triglyceride
o B, A b,
 |IEREEREEREREEREE ]
A= |
I_L'l'_'i_'i_'l'_'|'_'|'_'|'_i_'|'_ T
. IR FEEERNEEERER i

Figure 5.1: Moleculer and 2D structure of Triglyceride

5.2 Total graph of triglyceride

Table 5.1: The edge partition of total graph of triglyceride.

(dy,dy),uv € E(G) | Number of edges
2,3) 3
(2,4) 6
2,06) 3
(3,4) 6
(4, 4) 159
(4,5) 22
(4,6) 12
(5,5) 7
(5,6) 9

Theorem 13. Let G be a total graph of triglyceride. Then

ISI|G] = 464.12.
AZI[G] = 31415.57547.

SDD[G] = 465.4.
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Proof. The graph G be a total graph of triglyceride which consists of
9 different type of edge sets from Table 5.1. Using from the Table 5.1

we computed respective index as follows.

1sia) = 3]-22 ] +6!£} +3[ 2.6}

2 +3) 244 246
+ 0 _%44_ + 159 [%] + 22 |:44%]
4 12[4‘%] +7[%] +9[%]
= 464.12.
B 13 3 3
AZIIG) = 3 % L6 [Qﬁ%l 43 [2+26—6_2]
- 3 3 3
e I P I Feee

46 1° 55 1° 56 1°
12— 7—2 | 4o9|—"—
+ [4+6—2] + [5+5—2] + [5+6—2]

= 31415.57547.

(22 4 32] 22 4 42 22 4+ 62
DD =

SDD(C] 3_ 2.3 _+6[ 2.4 ]+3[ 2.6 }

(32 + 477 4% 4 42 42 4 52
1 29

+6_ 3.4_+59[ 4.4]+ [4.5]

£+ 6° 5° 4 5° 5° 4 67

12 7 9 .

+ [4.6]+{5.5]+[5.6]

= 465.4.
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Theorem 14. Let G be a total graph of triglyceride. Then

H[G] = 55.7395.
SCI[G] = 79.3898.

MDIG] = 88.

Proof. The graph G be a total graph of triglyceride which consists of
9 different type of edge sets from Table 5.1. Using from the Table 5.1

we computed respective index as follows.

‘M

L HIG) = 3;2+3;+6[ 2 ] [ ]

o]l

3+4)
TN [ U P Y
4+6 545 5+6
= 55.7395.
C 1] 1 1
SCIG] = 3 +6 +3
61 = 9 y) o y] vl
C 1] 1 1
+ 6 +159 +22
| ] 2l
1 1 1
+ 12 +7 +9
e R e R et
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— 79.3898.
MD[G] = 3|2—3|+6[2—4] + 3|2 — 6]

+ 6|3 — 4] + 1594 — 4] 4 22|4 — 5|

+ 12|14 — 6| + 7|5 — 5| + 9|5 — 6|

= &8.

Theorem 15. Let G be a total graph of triglyceride. Then

MRDI[G] = 21.6899.
MIRD[G] = 5.6056.

MHDIG] = 3.9688.

Proof. The graph G be a total graph of triglyceride which consists of
9 different type of edge sets from Table 5.1. Using from the Table 5.1

we computed respective index as follows.

.. MRD[G] = 3]v2— V3| +6|V2— V4| + 3]v2 — V|
+ 6]V3 — V4| + 1594 — V4| + 22|V4 — V5



Operations Of Triglyceride via Adriatic Indices 45

+ 12|V4 — V6| + 7|5 — V5| + 91V5 — V6

= 21.6899.

i - - - oo
N o Tt
- ke
= 5.6056.

MHDIG] = 3]272—-273+6[272—27% +3]272-279
+ 6273 — 274 4 159127 — 274 + 22]27% — 277
+ 1227 =270 #7270 — 270 4 9270 — 279

= 3.9688.

5.3 Subdivision graph of triglyceride

Table 5.2: The edge partition of Subdivision graph of Triglyceride.

(dy,dy),uv € E(G) | Number of edges
(1,2) 6
2,2) 04
(2,3) 12
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Theorem 16. Let G be a subdivision graph of triglyceride. Then

[SI[G] = 112.4.
AZI[G] = 840.5.
SDD[G] = 229.

Proof. The graph GG be a subdivision graph of triglyceride which con-
sists of 3 different type of edge sets from Table 5.2. Using from the

Table 5.2 we computed respective index as follows.

142
= 112.4.

)

12 13 22 13 13 13
AZIIG] = 6|——= 4l—=2 12—
& 6[1+2—2} 9 [2+2—2] i [1+3—2]

= 840.5

SDD[G] = 6[12+22] +94[

1.2
= 229.

22_|_22] +12[22+32]
2.2

2.3

Theorem 17. Let G be a subdivision graph of triglyceride. Then

H[G] =

55.8.
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SCI[G] = 55.83066476.

MD|G] = 18.

Proof. The graph G be a subdivision graph of triglyceride which con-
sists of 3 different type of edge sets from Table 5.2. Using from the

Table 5.2 we computed respective index as follows.

VR KA YN N ER

= 5d.8.

1 1 1
SCIIG] = 6 +94 +12
6l = o\ ) o 7] 2l
— 55.83066476.
MD[G] = 6|1 —2| + 94|2 — 2| + 12]2 — 3|

= 18.

Theorem 18. Let G be a subdivision graph of triglyceride. Then

MRD|G] = 6.299328317.

MIRD[G] = 3.314437457.
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MHDI|G] = 3.

Proof. The graph G be a subdivision graph of triglyceride which con-
sists of 3 different type of edge sets from Table 5.2. Using from the

Table 5.2 we computed respective index as follows.

.. MRDI[G] = 6|V2—V1|+94]vV2 — V2| +12|V3 - V2|
= 6.299328317.

MIRDI[G] = |——— +94 +12

‘ 1 1 ' ‘ 1 1 ‘

V2 V2 V2 V3
— 3.314437457.

MHDI|G] = 627" =27 +94]272 —27%| + 12272 — 279

= 3.

5.4 Semi-total point graph of triglyceride

Table 5.3: The edge partition of additional subdivision graph R(G) of
triglyceride.

(dy,dy),uv € E(G) | Number of edges
(2,6) 15
(2,2) 6
2,4) 07
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(dy,dy),uv € E(G) | Number of edges
(4,4) AT
(4,0) 9

Theorem 19. Let G be a Semi-total point graph R(G) of triglyceride.

Then

ISI[G] = 261.4333333.
AZI[G] = 1964.481481.

SDD[G] = 406.

Proof. The graph G be semi-total point graph of triglyceride which
consists of 5 different type of edge sets from Table 5.3. Using from the

Table 5.3 we computed respective index as follows.

2.2 2.6 24 4.4 4.6
was10) = of5255] 4 olae] -l vl ol

— 9261.4333333.
292 3 26 1° 24 13 44 73
AZIIG) = 6|—=2 15—~ = 41| —=
G] 6_2+2—2_ + 5[2—#6—2} +97[2+4—2] + [4+4—2]
[ 46 ]°
44+6—2)

= 1964.48148]1.

22 4 92 22 4+ 62 22 + 42 42 4 42
DD = 1 41
SDDIG] 6[ 2.9 ]+ 5[ 2.6 ]+97[ 2.4 ]+ [ 4.4 ]
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42 + 62
v o ]

4.6
= 406.

[]

Theorem 20. Let G be semi-total point graph R(G) of triglyceride.

Then

H[G] = 51.13333333.
SCI[G] = 65.24512394.

MDI|G] = 272.

Proof. The graph G be semi-total point graph R(G) of triglyceride
which consists of 5 different type of edge sets from Table 5.3. Using

from the Table 5.3 we computed respective index as follows.

2 2 2 2 2
CHIG) = 6] ——| +15|—— 2| | 9| ——
- HIG 6[2+2]+ 5[2+6]+97[2+4}+ [4+4]+9[4+6

= 51.13333333.

T 1] 1 1 1
SCIIG] = 6 15 97 41
& Warsi [\/2+6]+ [\/2+4]+ L/4+4]
o
+ 9
1+6)

|
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= 65.24512394.
MD[G] = 6|2 — 2|+ 15|2 — 6| + 97|2 — 4| + 41|4 — 4] + 9|4 — 6]

= 272.
[

Theorem 21. Let G be semi-total point graph R(G) of triglyceride.

Then

MRDI|G] = 76.39583484.
MIRD[G] = 25.39300052.

MHD|G] = 22.125.

Proof. The graph G be semi-total point graph R(G) of triglyceride
which consists of 5 different type of edge sets from Table 5.3. Using

from the Table 5.3 we computed respective index as follows.

.. MRDI[G] = 6|vV2— V2| +15]V6 — V2| + 97|V4 — V2| + 41|vV4 — V4]
+ 9[v6 — V4|

= 76.39583484.
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MIRDI[G)

MHDIG]

11 11 1
+ 15| = — —| + 97| —= — —=| + 41|—= — —
‘\/5 \/6‘ |\/§ ﬂ| ' 4 ‘

Hg\H

[\

Hg\H
[\

Vi 6
25.39800052.

6272 — 272 + 15272 =270 + 97]272 — 274 + 41271 — 27
9|2~* — 279

22.125.

5.5 Semi-total line graph of triglyceride

Table 5.4: The edge partition of additional subdivision graph Q(G) of

triglyceride.

(dy,dy),uv € E(G) | Number of edges
(1,3) 3
(1,4) 3
(2,3) 3
(2,4) 84
(2,5) 7
(3,5) 7
(3, 4) 8
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(dy,dy),uv € E(G) | Number of edges
(4,4) 38
(4,5) 13
(5,5) 4

Theorem 22. Let G be a semi-total point graph Q(G) of triglyceride.

Then

[SI|G] = 279.4781746.
AZI[G] = 2135.073013.

SDD[G] = 402.7333333.

Proof. The graph G be semi-total point graph Q(G) of triglyceride
which consists of 10 different type of edge sets from Table 5.4. Using

from the Table 5.4 we computed respective index as follows.

BE 1.4 2.3 9.4
L IsIia] = 3| =2 | el 2t s 22 | s 2t
G] N B s I Pt I by
F 9571 (3571 34 C 44 ]
v D O DTN Y B NS
R oS Il w4 Il Ewnrd Buead oy

45 5.5

13 22 g 20

v 13 2] ) 22

. 970.4781746.

13 13 14 73 23 1° 24 13
AZIIG] = 3| ——2 o _ 49 g%
G] 3[1+3—2] +3[1+4—2] +3[2+3—2} +38 [2+4—2]



Operations Of Triglyceride via Adriatic Indices

SDD|G]

25 1° 35 1° 34 1° .
42+5—J +7L+5—2]+8L+4—2]+344+4—2

3
13— 4
e |

4.5

2135.073013.

2y g

13

2y 52
2.5

+3

7 +7

4.5
402.733333.

ST
14 |
32 4+ 52

42 2 2 | E2
B[ +5}+4F-+5

3.5

5.5

|

55 1°
54+5—2

+3

+ 8

02 4 327
23 |
3% + 47]

3.4

+ 84

+ 38

02 4 g2
24 |
[42 4 427

4.4

54

4.4

]

Theorem 23. Let G be semi-total point graph Q(G) of triglyceride.

Then

242.

51.12460317.

65.65375204.

Proof. The graph G be semi-total point graph Q(G) of triglyceride

]3
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which consists of 10 different type of edge sets from Table 5.4. Using

from the Table 5.4 we computed respective index as follows.

SCI|G]

MD[G]

o1 e
3|2 | 43|

] e e
S

+ 8

3+5) i | i
51.12460317.

65.65375204.

! !

3 +3
VIi+3] T|VI+4
1] 1

7 +38
V3+5] V3 +4]

5 9 9
gl % | asa|l -t |72
[2+3]+ [2+4]+ b+5]

9 9 9
3|2 | 13| 2| a2
[4+J*_ L+5}+[5+J

| o) - ] L

+34v£rﬂ443Lﬂ%3]+4[515]

31— 3|+ 3|1 — 4] + 32— 3| + 842 — 4| + 7|2 — 5| + 7|3 — 5]

83 — 4] 4+ 38|4 — 4| + 13|14 — 5| + 4[5 — 5

242.

]

Theorem 24. Let G be semi-total point graph Q(G) of triglyceride.

Then

MRD|G] =

MIRDI|G] =

69.84930326.

24.58942278.



Operations Of Triglyceride via Adriatic Indices

Proof. The graph G be semi-total point graph Q(G) of triglyceride
which consists of 10 different type of edge sets from Table 5.4. Using

from the Table 5.4 we computed respective index as follows.

. MRD|G]

MIRDI[G]

MHDIG]

MHDI|G] = 21.65625.

3[V1 — V3| 4+ 3]V1 — V4| + 3|V2 — V3| + 84|V2 — V4
TIV2 — V5] 4+ 7T|V3 — V5| + 8|V/3 — V4| + 38]V4 — V4

13]v/4 — V5| +4|v/5 — /5

69.84930326.

1 1 1 1 1
3— — —|4+3]— - —|+3]—
Vi V3 NARRVZ V2
1 1 1 1 1
Tl — |7 — — —|+8]—
V2 VB V3 VB V3
1 1 1 1
13— — —| +4]— — —
|\/Z V5 ‘ 5 5‘

24.58942278

S >

+ 84

+ 38

o6

-5

S

327 =270 4 3127 — 27+ 3]277 — 277 - 84272 — 27

71272 =270 + 7270 —27° + 8|27 — 27 + 13|27 — 279

381274 — 274 + 4127 — 279

21.65625.
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Total graph of Triglyceride graph

35000
20000 A31415_5?54?
25000
20000 \
I \ —p=Seriesl
15000 I \ e ries?
10000
oo 1\
0 J—seﬂse-;m-mmw

Figure 5.2: Comparison of general and total graph of triglyceride

o7
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2500

Additional Subdivision graph R(G) of Triglyceride graph

——p=Ceriesl

== Geries2

o8

Figure 5.3: Comparison of general and semi-total point graph of triglyc-

eride
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Subdivision graph of Triglyceride graph

o &

A\
w1\ -
=AY —

Figure 5.4: Comparison of general and subdivision graph of triglyceride
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2500

2000

1500

Additional Subdivision graph Q(G) of Triglyceride graph

A2135_u?3013

——p=Ceriesl

== Geries2

60

Figure 5.5: Comparison of general and semi-total line graph of triglyc-

eride



Chapter 6

Investigation on splice
graphs by exploiting
certain topological

indices

6.1 Preliminaries

Let G and H be two simple connected graphs with disjoint vertex sets
V(G) and V(H), and edge sets F(G) and E(H) respectively. Let by €
V(G) and y; € V(H). Then the splice graph G @ H of G and H by

vertices by and y; respectively, is defined by identifying the vertices by

61
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and ¥ in the union of G and H (see, for instance, [3,13,41]). It is known
that, for splice graphs, the total number of vertices is ng+ngy — 1 while

the total number of edges is e¢ + ey (see below Figure 6.1).

b by b
n

by b3
G GeH

Figure 6.1: Splice of G and H by the vertices b; and

6.2 Subdivision-vertex splice graph

Let G and H be two vertex disjoint graphs, and let b; € V(G) and
y1 € V(H). The subdivision vertex splice G and H is denoted by
G e, H and obtained from S(G) and one copy of H which is identifying
the vertices b; and y; in the union of S(G) and H (see below Figure
6.2).

n

S(G) Ge, H

Figure 6.2: Subdivision-vertex splice



Investigation on splice graphs by exploiting certain topological indices 63

Theorem 25. Let G and H are two simple connected graphs, then the

bounds for the inverse sum indeg index of G e, H are given by

ZAg[Zml — Ag] n AH[mg — AH] n QAg(AG + AH)

<
[51G e, H] < Ag+ 2 2 Aqg+ Ay +2
A%{(AG—FAH)
Aq+2Ay
25@[27711 — 5(;] 5H[m2 — 5H] 25@(5(} + 5H) 5%{(5(; + 5H)
IS] H| > )
SHG e H] 2 =572 —+ 2 So+0g+2 | 60+ 204

Proof. Consider,

ISI[G e, Hl = 3 [M]+ 3 [dH(U).dH(U):|

weriGes LW T2 e iy L () + dr (V)
ueV[GlvellG u,veV [H]

n 3 [(dG(u) +dH(v)).2]

- Lda(u) +dr(v) +2

weFE[Ge,H
ueM[Ge,H|vel|G]

(dg(u) + du(v)).dg(w)
DD [dG(u) Fdn) £ dH(w)}

weFE[Ge,H]
ueM|[Ge,H|weV[H]

= [2my — dg(S(u))] [#)(:‘_)2
2(dg(u) + dg(v)) ]
dg(u) + dp(v) + 2]
(de(u) + dy (v).dy (w)
+ dp(S(u)) [dc;(u) + dy(v) + dH(w)]

2A A2 2(A¢ + A
S[Zml—AG][AGJfZ] +[m2—AH][2AIjJ +AG[A(G‘|(‘;AH‘T—I)2:|

+ [mo — dy(S(u))] [ dp(u).dg(v) ]

di(u) + dg(v)

 do(s(w)|




Investigation on splice graphs by exploiting certain topological indices 64

(Ag-l—AH).AH]
A
* H[AG+AH+AH
QA(;[le — Ag] AH[mg — AH] QAg(AG + AH)
IST H| <
SI|G e, H] Ag+2 2 + Ac+ Ay +2
A%I(Ag—l—AH)
Aqg+ 2Ag

One can analogously compute the following

N 25@[277”&1 — (5@] n (5H[m2 — 5}[] 25@;((5@* + 5H) 6125[(561 + 5H)

I1S1 o H :
SIG e, H] 2 oG + 2 2 0+ oy + 2 0+ 240y

]

Theorem 26. Let G and H are two simple connected graphs, then the

bounds for the EM, index of G e, H are given by

EM[G e, H] < AL[2m1 — Ag] + 4[my — Ag][Ag — 112 4+ Ag[Ag + Ayl
-+ AH[AG + 2A g — 2]2
EM[G e, H] > 64[2my — 6¢] + 4[ma — 0y][0x — 1]* + 0¢[0q + 6x

+ 5}[[(5@ + 20y — 2]2.
Proof. Consider,

EM\[Ge,H = Y  [dew)+2-2"+ Y  [dy(u)+dy(v) 2]

weFE[Ge,H] weE[Ge,H]
ueV[G]wel|G] u, eV H]|
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+ > [de(u) + d(v)) +2 — 2]
weFE[Ge,H]
ueM[Ge, H|wel|G]

+ > [de(u) + d(v) + dg(w) — 2)?
weFE[Ge,H]
ueM[Ge,H|,veV [H]

= [2m1 — dg(S(u)][da(W)]* + [ma — du(S(w))][du (w) + di(v) — 2]
+d(S(w)|da(u) + dy(v) + dg(w) - 2°
+dg(S(w))[da(u) + du(v))?
< AZ[2my — Ag] + [my — Ap[An + Ap — 2 + Ag[Ac + Ay)?
+ Ap[Ag + Ag + Ay — 2P
EM,[G o, H] < AL[2my — Ag] + 4[ma — Apl[Ag — 1 + Ac[Ag + Ag)?

+ AH[AG + 2A g — 2]2.
One can analogously compute the following

EMl[G o, H] > 52;[27711 — 5(;] + 4[m2 — 5[{] [5[{ — 1]2 + 5@[5@ + 5H]2

+ 5]{[5@ + 20y — 2]2.
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Theorem 27. Let G and H are two simple connected graphs, then the

bounds for the atom-bond connectivite index of G e, H are given by

[2m1 — Ag] 200 —1)  Ag
Ag+2Ay —2
+ A
H\/(AG + Ap).Ag
[2m1 — d¢] 20p —1) ¢
ABC|G e, H| > ———= + —45 I
0 + 20y — 2
+6
H\/(5G +0m).0n
Proof. Consider,
da(u) +2 —2
AB H| =

C[G N ] quE%G:o H) [\/ dG(u)z ]

ueVI[G|wel|G]

d d —2
+ 0y [\/ HS‘)JF 5(?}) ]
weFE[Ge,H] H(U) H(U)
uweV[H|
(do(u) +du(v)) +2 — 2]
_|_
quE[ZGovH] |:\/ (dG(U) + dH(U>)2

ueM|[Ge, Hwel[G]

(dG(U) + dH(U)) + dH(w) —2
' uveE%;ovH] [\/ (dG(u) + dH (U))dH(w) ]
ueM|[Ge,H|weV [H]
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(dg(u) -+ dH<U)) + dH(w) — 2
+du(Sw) [\/ o S o

oA
ABC[G o, H] < [le\/‘?AG] s — Ay Q(AZg_ O \A/g
+ AH\/(AA(;iQAAfS.Ai'
One can analogously compute the following
ABC|G e, H] > [le\/; Oc] + [ma — 84] 2(51;%[— 1) N f/%

0c + 20y — 2
+0 .
H\/ (6 + 0m)-Omr
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Theorem 28. Let G and H are two simple connected graphs, then the

bounds for the SKy index of G e, H are given by

A 2 A A 2
SK\[G e, H] < [2m, —AG][ G; ] +[m2—AH]AH+AG[ G+2H+ ]
A 2A
+ Apg [—G i H] :
2
og + 2 g+ 90 2
SKl[GOUH]Z[2m1—5g][G;— ]+[m2_5H]5H+5G[G+QH+ ]
oG + 20
+ 0y [—G il H:| .
2
Proof. Consider,
2
SK\Ge, H = S [%1 S [dH(w : dH<v>]
weFE[Ge,H] weE[Ge, H]
ueV|[G]wel[G] u,veV[H]
(da(u) + dr(v)) +2
+ > [ :
weE[Ge, H|

ueM[Ge, H|wel|G]

3 ) [(dc(u) +du(v)) + dH(w)]

ueM|[Ge,H|weV[H]

dp(u) + dH(v)]
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< [2m — Ag] {AG; 2] + [m2 — Ap] [#]

A A 2 A A A
+AG[ G+ AH+ ]+AH|: G+ Ag+ H]
2 2
Ag +2 2A
s[2m1—AG][ % }+[m2—AH] [TH]
A A 2 A 2A
AG[ G+ AHg+ ]+AH|: G+ H]
2 2
A 2 A A 2
SKl[GoUH]§[2m1—AG]{ G; ] ms — An]Ag AG[ G+2H+
AH|:AG+2AH]
2
One can analogously compute the following
og + 2 0+ 0y + 2
SKl[GovH]Z[Zml—cscy][GQ ]+[m2—5H]5H+5G[G 2H ]
o + 20
+5H[—G+ H].
2
]

6.3 Subdivision-edge splice graph

Let p2 € I(G) be the inserted vertex of S(G), and let y; € V(H). Then
the S-edge splice of G and H is denoted by G e, H that is obtained
from S(G) and one copy of H identifying the vertices p, and y; in the

union of S(G) and H (see below Figure 6.3).
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p1
P4 P ——e P2gr
n H Y2
P3 G o, H
5(G)

Figure 6.3: Subdivision-edge splice graph
Theorem 29. Let G and H are two simple connected graphs, then the

bounds for the inverse sum indeg index of G e, H are given by

4Ag[m1 — 1] AH[mg — AH] Ag(AH+2)
<
ISNGe H]s =X —5—+ 2 T Ag+ Ant 2
[A%{(AH+2)]
45@*[?’!11 — 1] 5H[m2 — 5H] 5@(5[{ + 2) 5%{(5]{ + 2)
151 H| < 2 — .
STG e H] < o + 2 i 2 * o + 6 + 2 2(05 + 1)

Proof. Consider,

ISI[Ge.Hl = Y. [M}+ 3 |:dH(U>.dH(U)]

weE[Ge H] dG(U) +2 weE[Ge, H] dH(u) =+ dH(U)
ueVIGlueT(C] v

S S [ZOELEEOR

(dy(v) +2) + dg(u)

weFE[Ge H|
ueM[Ge H|veV|G|
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Y ity dyio

weM{Gn, [G]'vev[H
oy — 2 [ ] [ms — di (S (w)] [dfﬁx)ffszfi)}

(dH( ) - 2) dG ) (dH(U) -+ Q)dH(U)
2[(@( 71 2) +dG<u>} (5(w)) [(dmv) ) +dH<v>]
2A Ay Ay
< [2my — 2] [AGEJ + [ma — Ayl [m]

[(AH + 2).Agl |: AH(AH + 2) ]
2 + Ay
Ag+Aq+2 Ag+ Ag+ 2]

< s — 1| 2o ]+ — |

Ag + 2 2AH_
(AH—i—Q).AG AH(AH—i—Q)
+2[AH+AG+2 T An 20 + 2
4Ag[m1 — 1] AH[mQ — AH] A(;(AH + 2)
<
ISI[G e, H] < Ao 12 + 5 +2 Aot An 12
[A%(AHJFQ)]
Q(AH—l—l)

One can analogously compute the following

ISI[G e, H] <

45@[7711—1] n 5H[m2—5H] +2[5g((5[{+2) ] [5%{((5[{4-2)]
o + 2 2 0+ oy + 2 2(5[{—1—1) .

[]
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Theorem 30. Let G and H are two simple connected graphs, then the

bounds for the EM; index of G e, H are given by

EM[G e, H] < 2AL[my — 1] + 4[ma — Ag][Ax — 1]* + 2[Ag + Ag)* + 4A%,.

EM[G o, H] > 264[my — 1] + 4[my — 85[0 — 1]* + 2[0q + 6x]* + 40%.

Proof. Consider,

EM\[Ge Hl= Y  lde(u)+2=2"+ > [dy(u)+dy(v) -2
weFE[Ge H] weE[Ge H|
ueVI[G|wel|G] u,weV[H]|
+ > [(di(v) + 2) + de(v) — 2]
wEE[Ge, H]
ueM[Ge . H|weV[G|
+ > [(dg(u) +2) + d(v) — 2]
weEE[Ge H|

weM (G H) weV{H]
= [2m1 — 2|[da(u)* + [m2 — du(S(w))][du(u) + du(v) — 2

+ 2[dp (u) + 2+ de(v) — 2)* + dy (S(u))[du (u) + 2 + dg (v) — 2)?

< 2AZ[Imy — 1]+ [ma — Apl[Ag + Ag — 21> + 2[Ag + Ay)?

+ Ap[Ay + Ay

< 2A%[my — 1] + [ma — Ay] 285 — 2° + 2[A¢ + An)* + Ag[2A4)

EM[G o, H] < 2A%[my — 1] + 4[my — Ag][An — 11> + 2[Ag + Ag]* + 473,
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One can analogously compute the following
EM[G o, H] > 26%[my — 1] + 4[my — 85[0 — 1]* + 2[0q + 6x]* + 40%;.
]

Theorem 31. Let G and H are two simple connected graphs, then the

bounds for the atom-bond connectivite index of G e, H are given by

ABC[G o, H] < v/2[my — 1] + [ms — Ag] m \/ Ap+ Mg

AG AH+2)
[ 2
A )
+ Qg A+ 2

ABCIG o, H] > V2m; — 1] + [ma — 64] H—l \/ 51 + 06

dq-(0g + 2)
2
O/ .
+or o +2

Proof. Consider,

. _ dg()+2—2
ABC[G e, H] > }[\/ Tof) 2 }

quE[Go,3
ueVI[G|wel|G|
[ \/ ) + dH (v) — 2]
wekE G. dr(v)
U UEV
(g (1) +2) + do(v) — 2
" quE[ZGoeH] [\/ (dH(u) + Z)dG(U) :|

ueM|Ge . H|weV[G]
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(dgr(u) +2) + dg (v) — 2
ueM[Ge H]|weV [H|

:[le_Q][ dG(U)} + s — dor(S(0))] [\/dﬂ(u)+dH(v)2
+ 2+ da(v) — . 2]

2dg(u) dp(u).dg(v)
oy
w).(du(v) +

)
da(
+ (S [\/d (v +2+d1;(+)2) 2]

V2 Ag.Ag
Ag + Aq Ag+ Apg
2 +A
\/ Ac. (Mg +2) H\/ An.(Ap +2)
2Ap — 2
< V2[my — 1] + [ms — Ay ( i )
AH
+ Aq 20
+2 u +A
\/AG (Ay +2) H\/AH (Ag +2)
2(Ay — 1
ABC[GOGH] §ﬂ[m1—1]+[m2—AH] (AH )
H

Ag+ Ag 2
+2 +A .
\/Ag.(AH+2) N\ Ay +2

One can analogously compute the following

20m — 1)
OH

ABC[G o, H] > \/i[ml — 1] -+ [mg — 5[{]
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og + ¢ 2
0, |20, |
i \/5G.(5H+2)+ H\ S+ 2

]

Theorem 32. Let G and H are two simple connected graphs, then the

bounds for the SK; index of G e, H are given by

SK [Ge. H| <[my—1][Ag+ 2] + Ag[ms — Ag] + [Ag + Ay + 2]
+ Ag[Ag +1].

SKl[G o, H] > [m1 — 1][50 + 2] + 5H[m2 — 5]{] + [(SG + 0y + 2] + 5H[5H + 1].

Proof. Consider,

SKilGe H = 3 [WF 5 'dH<u>+dH(v>]

weE[Ge, ] weE[Ge H| - 2
ueV|[GlwellG u,veV[H]
2)+d
N { + ) +dg(v)]
weFE Go
ueM|[Ge . H UEV
2)+d
N [ + ) +du(v )}
weFlR Goe
ueM|[Ge . H veV
da(u) + 2] 2dg(u
= [2my — 2] [% + [mo — dy (S(u))] [ I;( )]
2] 2
+2[dH(U)+;lg(U) + —i—dH(S(u)) [dH(U) +2—|—dH(U)]
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Ag+ 2
§2[m1—1][ G2 ]—l—[mg—AH]AH
A A 2 A A 2
+2{ G+2H+ :|+AH[ H+2H+ ]

< [my — 1][Ag + 2] + Ag[me — Ag]

Z(AH+1)]

—|—[AG—|—AH—|—2]+AH[ 5

SK[GOB H] < [m1 — 1][Ag—|—2] +AH[m2 — AH] + [Ag—f—AH—I—Q]

+ Ag[Ag +1].
One can analogously compute the following

SK[G o, H] > [ml — 1][5g+2] +5H[m2 — 5H] + [5@-{—5}[—{—2] +5H[5H+ 1].

[]

6.4 Subdivision-vertex neighbourhood splice

Graph

Let by € V(G) and y; € V(H). The S-vertex neighbourhood splice of G
and H is denoted by G'e,,, H and obtained from S(G) and d(b;) copies of
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H and identifying the neighbourhood vertices of b;. For y; € V(H), the
union of the corresponding neighbourhood separated vertices b; € V(G)

of S(G) (see below Figure 6.4).

Figure 6.4: Subdivision- vertex neighbourhood splice

Theorem 33. Let G and H are two simple connected graphs, then the

bounds for the inverse sum indeg index of G e,, H are given by

ISI[G e, H] < 2[m1 — Ag] [;ﬁ;] AG2AH [m2 — An] +2A¢ [ﬁ;f Zfﬂ]
+ AgAy [A;fz:ﬁj)] .

ISI[G e,, H] > 2[m; — 0] [55%2] + 5G2(5H [mo — 0m| + 20¢ [555:-2 ;ffé]
+ G0y {—5;’((12: gf))] |

Proof. Consider,

S1[G e, H = 3 [M] S [dH<U).dH(U) ]

wWEE[Ge,, H] dG(U,) +2 WEE[Ge,, H] dH(U) + dH(v)
ueV[Glel|d] uweV[H]
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dg(u).(2 4+ dg(v))
" quE%mH} |: dG(U) (2 + dH(U)) ]
ueM|[Gey, H|,veV[G]

. 3 [((2+dH(U))-dH(U) }

wWEFE[Ge,, H] 2+ dH(u)) + dH(U)
ueM|[Ge,, H|weV[H]

~ 21 - do(S(w))]

2dg(u) ]
G(u)—l—?
di(u) + di(v)

de(u)(2 + du(v)) ]
da(u) + dg(v) + 2

4 do(S(u))ima — dag(S()] [

4 2d0(S(u)) [

1(v)(2+ du(u ))]
dp(u) + d (v)

2d(;(u) ]

dg(u)—l—Q

+ do(S(w)dn(S(u >>[

— 2y — de(S(w))] [

+dg(S(u))[ma — du(S(u))] lggﬁ)]

dg(u)(Q—l—dH(U) ]
dg(u) + dp(v) + 2

+2d4(S(u)) [

dstauts [N )

2A AcA
IST[G ey, H] < 2lmy — Ad] [AG fz] O iy — A
Ag(2+AH):| [AH(Q—FAH)]
2A AcA
+ G{AG+AH+2 M 2(1+ Apy)
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One can analogously compute the following

20, el
6a(2 + 0x) ] [6H(2 + 5H)]
20, 00y | ————=|.
i G[5G+5H+2 2(1+ 6x)

[]

Theorem 34. Let G and H are two simple connected graphs, then the

bounds for the EM; index of G e, H are given by

EMl[G .0 H] S 2Aé[m1 — Ag] -|— 4Ag[m2 — AH] [AH — 1]2
+ 2Ag[AG + AH]Q + 4AgA?I){.
EMl[G ®,. H] Z 25é[m1 — 5@] + 4(Sg[m2 — 5H] [5[{ — 1]2

+ 25@[5@ + 5H]2 + 45@(5%].

Proof. Consider,

EM\[Gep H = Y [da(w)+2-2P+ Y [du(u)+dg(v) -2
weE[Ge,,, H] weE[Ge,,,H]
ueV[G]wel|G] u,veV[H]
+ > [de(u) + dg (v)) +2 — 2]
weE[Ge,, H]

ueM[Ge,, H|weVIG]
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+ > 24 dg(u) + dy (v) — 2]

weE[Ge,, H|
ueM[Ge,, H|weV[H]

= 2[m1 — de (S (w))][de ()]
+ dg(S(u))[ma — du(S(w))][du (u) + dp (v) — 2]
+ 2de(S(u)[de (1) + di (v))?
+ de (S (w)di (S () [ (u) + dig (0)]?
< 20%[m1 — Ag] + Agme — An][Ap + Ap — 2
+2A¢[A¢ + Ap)® + AcAu[Ap + Ag)?

EM[G e,, H] < 2A%[m; — Ag] + 4A¢[mg — Agl[Ag — 1)

+ 2Ag[AG -+ AH]2 —+ 4AgA?fq
One can analogously compute the following

EM,[G e, H] > 204[my — 0] + 46g[ma — 650y — 1)?

+ 2(5@*[5@ + 5H]2 + 4(5@5?{.
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Theorem 35. Let G and H are two simple connected graphs, then the

bounds for the atom-bond connectivite index of G e, H are given by

Ag

ABC|G e,, H] < V2[m; — Ac)+ = lma = Aulv/2(An — 1)
H
Ag—FAH 2
2A AgA
+ G\/Ag(2+AH)+ GoH 2+ Ay
oG
ABC[G e, H] > V/2[m; — 5g]+g[m2 0/ 2(0m — 1)

0a + 0
2 .
+ 20¢ 5G( o) 5@5]“/

Proof. Consider,

ABC[G e, H = ) ] [\/dG(gg(:)%Q_ 2]

weE[Ge,,H
ueVI[G|wel|G]
Py [\/dﬂ(u) T du(v) - 2]
uwEE[Ge,, H] dp (U)dH(U)
u,veV[H]
+ Z [\/dG(U)+2—|—dH(U) —2]
weF[Ge,, H] dG(u) (2 + dH(U))

ueM|[Ge,, H]veVIG|

n Z [\/2+dﬂ(u)+dH(v) —2]
WEE[Geny H] (2 + du(u)).dp(v)
ueM[Ge,,H]weV[H]

de(u) ]

= 2[m1 — dg(S(w))] { 2d(u)
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+dg(S(u))[me — dg(S(u))] [\/

oy dG(S(u))[ \/ dg(u) + di (v) ]

dH(U) + dH(U) — 2]

dg(u)(2 + d(v))
(S5t )
< V2[my — Ag] + Ag[ms — AH]\/AH;HéiH_ =
Ag+A Ag+A
ey O s | LS
< \/§[m1 — AG] + AG[Tn2 - AH] (2AAH—2_2
H
Ag+ A 2A
+ ZAG\/Ag(Q + A]:;[) * AGAH\/AH(Q —i—HAH)
ABC|G e, H] < V2[m; — Ag] + 2—2[7712 — Aplv2(Ag — 1)
Ag + Ag
+ QAG\/AG(Q + Ap)
+Achn 2 -|—2AH.

One can analogously compute the following

ABC[G ®,u H] Z \/§[m1 —5g]—|—§—G[m2—5H] 2(5]{— 1)

o+ 0 2
CTOH | 506y

+ 200y | —G T .
N a2+ 6n) 2+ 0y
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]

Theorem 36. Let G and H are two simple connected graphs, then the

bounds for the SK;y indeg index of G e, H are given by

SKl[G o, H] S [m1 — AG] [AG + 2] + AgAH[mQ - AH]
+ AglAg + Ap + 2] + AgAn|Ag +1].
SKl[G L H] Z [ml — (5@] [5@ + 2] + 5g(5H[m2 — 5H]

+0¢loq + 0m + 2] + dgdm[og + 1].

Proof. Consider,

d 2 [ d d
SKi[G e,, H| = Z [%] + Z H(U)-Qi‘ H(U)]
weE[Ge,, H] weE[Ge,,H| -
ueVI[G|wel[G] u,weV|[H|
dg(u) + (2 + dH(U))-
+ > [ .
weE[Ge,,H| -

uEM[Ge,, H|,weV[G]

Z [(2+dH(U))—|—dH(U)]

* 2

weE[Ge,,,H]
uGM[GOan],Ugv[H]
da(u) + 2
= 2[m; — dg(S(u))] [%]

+ de(S(w)my — dig(S(u))] [dH(u) ; dH(v)]
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2

2+ dp(u) + d (v)
.

T 2da(S(w)) [dg(u) +dy(v) + 2]

+ dg(S(u))dg(S(u)) {

< i — Acl[B6 +2]+ Agres — Al | 23]

2(Ap + 1)]

+A0[AG+AH—I—2]+AgAH[ 5

SKl[G o, H] S [ml — Ag] [AG + 2] + AGAH[mQ - AH]

+ Ag[Ag + Ag + 2] + AgAg[Ag + 1]
One can analogously compute the following

SKi[G e, H| > [mi — d¢|[dc + 2] + 0gdm[me — ]

+ (5@[5@; + 0y + 2] + (5@5}[[5}[ + 1]

0
6.5 Subdivision-edge neighbourhood splice

graph

Let p1 € I(G) be the inserted vertex of S(G) and let y; € V(H). Then
the S-edge neighbourhood splice of G and H is denoted by G e, H
that is obtained from S(G) and two copies of H identifying the vertices
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p1. For y; € V(H), the union of the corresponding neighbourhood
separated vertices p; of S(G) (see below Figure 6.5).

p =

Figure 6.5: Subdivision-edge neighbourhood splice

Theorem 37. Let G and H are two simple connected graphs, then the

bounds for the inverse sum indeg index of G e, H are given by

4A(;[m1 — 2(AG — 1)]

IST ne H| < A — A
SIG e ] Ao 1o + Aplmo ]
S(AG + AH)(AG — 1) n ZA%I(AG + AH)
Acg+Ag+2 Ag+2Ay
4 —2(0g — 1
ISIG e, H] > Olm (0 —1)] + dplmg — 6y
oq + 2

n 8((5@ + 5H)(5G — 1) n 2(5%{((5(; + 5H)
dg + 0 + 2 doc + 20y
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Proof. Consider,

. _ dg(u).2 dp(u).dg(v)
ISI|G e, H] MGE%:.MH] [dG(u) + 2] + UUGE%QMH] [dH(U> + dH(v)]
ueVI[G|wellG| uweV|[H|
(dg(u) + dH(U)).Q
T Z ] {(de(u) +dg(v)) +2]

weE[Ge,.H
ueM[Ge, . H|wel[G]

’ e E%: . [(c(izc(;<z)t)++dih([(l;)))j§5()3})]
weM Goon Hl oV (H

i [dfjj ]

+2dma - [dﬁ + dy( z)) ]

25 {c?é( Frmre

(dg(u) + du(w)).dg(v)
+2du(S(u)) [dg?u) Fdp(w) + dH(v)] |

4Ag[m1 — Q(AG — 1)]

ISI[G e, H] < + Aglmy — Ag]

Ag—|—2
8(AG + AH)(AG — 1) 2A§{(AG + AH)
Aqg+ Ay +2 Ag+2Ag

One can analogously compute the following

45@[7711 - 2(5@ - 1)]
5@ + 2

ISI|G e, H| > + 0[mo — dp]
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i 8(5@ + 5H)(5G — 1) n 25%{(56* + 5H)
o+ g + 2 dc + 20y

]

Theorem 38. Let G and H are two simple connected graphs, then the

bounds for the EM; index of G e, H are given by

EM[G e, H] < 2A%[m; —2(Ag — 1)] + 8[my — Ag|[Ag — 1)
+4[A¢ — 1][A¢ + Ag)? + 2A1[Ag + 2(Ax — 1)]*
EM[G e, H] > 264[my — 2(6g — 1)] + 8[my — 0)[65 — 1]?

+4[6¢ — 1][0¢ + Su)* + 205 [6c + 2(6x — 1))°.

Proof. Consider,

EMi[Gep Hl= Y [de(u)+2—2+ Y [du(u)+du(v) — 2
w€eE[Ge, H] weE[Ge, H]
ueV[GlwellG] u,weV[H]
+ > [(de:(w) + dg(v) + 2 — 2)?
wWEFE[Ge, H]
ueM|[Ge, H|wel|G|
+ > [(de(u) + di(w)) + dn(v) — 2.
weFE[Ge, . H]

ueM|[Ge, H|weV[H]|
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= 2[m1 — dg(S(e))][de(u)]*
+2[ma — d(S(w))][da (u) + da (v) — 2
+2dg(S(e))[da(u) + dp(v))?
+ 2dp(S(w))[dg(u) + dg(w) + dgr(v) — 2]
< 2A%L[my — 1] + 2[my — Ag][Ag + Ay — 2]
+2[A¢ + Ap)? + 2A5[Ag + A + Ay — 2
< 2AL[my — 1] + 2[mg — Ag][2Ay — 2]
+2[Ag + Ap)® + 205 [Ag + 285 — 2]

EM[G e, H] < 2A%[m; — 2(A¢g — 1)] + 8[ma — Ay][Ay — 1)?

+4[Aq — 1][Ag + Ag)* + 2A5[Ag + 2(Ax — 1)]%.
One can analogously compute the following

EM,[G e, H] > 264[m; — 2(6q — 1)] + 8[ma — 6x][6n — 1]?

+ 40 — 1][6q + du)* + 26u [0 + 2(61 — 1)]*.
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Theorem 39. Let G and H are two simple connected graphs, then the

bounds for the atom-bond connectivite index of G e, H are given by

ABC[G e, H] < V2[m1 — 2[{Aq — 1]] + 2v/2[my — Ay] l%l
+2V2(Ag — 1) + 2/ Ag AAC;TAA;

ABC[G ey, H| > V2[m1 — 2[d¢ — 1]] + 2v/2[my — 0] [%]
4 2V2(6e — 1) + 2408 5G+25if

Proof. Consider,

da(u) +2 — 2

ABC[G e, H] = ;gs{%’::g;fg] [\/ (dG)(u).z }

+ EE%:H] [\/ dHSZ(Z)C.Zch{;()Z)_ 2]
u,veV[H]|

xR

ueM[Ge, . H]wel|G]

(da(u) + dg(w)) + dg(v) — 2
i uvemzazmm [\/ (de(u) + du(w))-du(v) ]
ueM|[Ge,,.H|weV [H]

— 2fm1 — da(S(e)) [

dg(u) ]
2dg(u)
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(u).dg(v)

+2d6(5(e)) [\/ 1ddf; ]

d (u) +dp(w) + d(v) — 2
+ 2dpu (S(u)) [\/ GdH(U)(dG(u) +dg(w)) ] .

+ 2fms — dig(S(u)) [\/dH( D)2

2

B dy(u) + dy(v) — 2
- E[ml — da(S(e))] + 2[my — d(S(u))] [\/

Ag+Ag —2

< V2[m; — 1]+2[m2—AH]\/ A AL +V2
Ag+ Ay + Ay —2
2A
" H\/ Ap(Be + D)
20 — 2
< \/5[7711 — 1] 4 2[mg — Ap] KQ +2

Ag+2Ay —2
+2A
H\/AH.(AG + Ap)

ABC|G e, H] < V2[my —2[A¢ — 1]] + 2v2[my — Ag] [ Y AAHH_ 1]

Ag + 2Ag
+2V2(Ag — 1) + 2¢/A
286 N A+ Ay

One can analogously compute the following

ABCIG oy H) 2 V2ims — 2066 1] + 2VEms — 6] [ YL

56 + 20
+ V266 — 1) +2/0my | 28 20n
oa + o
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]

Theorem 40. Let G and H are two simple connected graphs, then the

bounds for the SK index of G e, H are given by

SKi|Ge, . H| < [mi1—1][24+Ag|+2Ag[me—Ap]+[Ac+Ag+2]+ A [Ac+2A Y]
and

SK,|Ge,.H] > [m1—1][0¢+2]4+20g[mo—0n|+[0c+0u+2]+0r[0c+20H]

Proof. Consider,

dg(u) + 2 dp(u) +dg(v
SKi[Gep H = Y [%] Py [ i >2 i q
weFE[Ge, H| weFE[Ge, H|
ueV|[G]wel|G] u,veV[H]
(do(u) + du(v)) +2
+ > [ >
weE[Ge, H|

UEM[G.H@H]’UGI[G]

3 [(dg(u) +du(w)) + dH(v)]

- 2

weE[Ge, H|
ueM[Ge, H|weV[H]

= 2m -~ da(510)]|

2y — dg(S(u))] [dH(U) ‘QF dH(U)]

da(u) + dy(v) + 2]
2

da(u) + 2]

+ 2da(S(e)) [
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dg(u) + dH(w) + dH(U)
2

+2dy(S(u))

< [mq —1)[Ag + 2] + [m2 — Ap][Ang + Agl
+ [A¢ + Ay + 2]+ Ag[Ag + Ay + Ayl
SK|G e, H) < [mq—1][24 Ag] + 2Ax[ms — Ay + [Ag + Ay + 2]

+ Ag[Ag + 2Ag].

One can analogously compute the following

SKl[G [ Jo H] > [m1 — 1][(5@* + 2] + 25H[m2 — 5}[] + [5@ + 0y + 2] + 5H[5G + 25}[]

[]



Chapter 7

s- Corona operations of
standard graphs in
terms of degree

sequelices

7.1 Introduction and preliminaries

The degree sequences (DS)s of G is DS(G) = {\&", A3, 25, ..., A&} can
be obtained by degree of v; of G in ascending or descending order [48].
In 1981, Bollobas [8] started the study DSs and Tyshkevich et.al., es-

tablished a correspondence between DSs of graph and some structural

93
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properties of this graph in same year [47].

Definition 7.1.1. S- vertex corona: Consider two graphs G and H
with vertex sets p; and p, and edge sets ¢; and ¢y respectively. The
S- vertex corona of graphs G and H with disjoint vertex sets V(G)
and V(H) and edge sets E(G) and E(H) is obtained one S(G) and
|V (G)| number of copies H, by joining i'" vertex in V(G) to each ver-
tex of i copy H [ [9], [20]]. Then, |V (G ©s H)| = pi(1 + p3) + ¢ and

|E(G ©g H)| =2¢1 + p1(g2 + p2)-

Figure 7.1: Subdivision-vertex corona of Sy and Sy
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Definition 7.1.2. The S- edge corona of graphs G and H with disjoint
vertex sets V' (G) and V(H) and edge sets E(G) and F(H) is obtained
from S(G) (Subdivision graph of G) and |E/(G)| copies of H, by joining
the i vertex of I(G) (I(G) is the inserted vertices in S(G) ) to each
vertex in the i copy of H. Then, |V (G ©g H)| = p1 + q:(1 + p2) and

\E(Ges H)| =q(24 g+ p2).

Figure 7.2: Subdivision-edge corona of S, and .5}

Definition 7.1.3. The S- edge neighbourhood corona of graphs
G and H with disjoint vertex sets V(G) and V(H) and edge sets E(G)

and E(H) is obtained from S(G) and |E(G)| number of copies H, by
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joining neighbours of i*" vertex in I(G) (I(G) is the inserted vertices in
G ) to each vertex of i copy H. Then, |V (G S5 H)| = p1+ q(1+ p2)

and |E(G ©ps H)| = q1(2 + g2 + 2p2).

Figure 7.3: Subdivision-edge neighbourhood corona of S, and Sy

7.2 Main Results

In this section, the DSs of the S- vertex(edge) corona and S- edge
neighbourhood corona of graphs G; and Gy chosen from P,, K, C,,

Sn, Kym and r-regular graphs are obtained.
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Theorem 41. The DSs of all possible S-vertex corona of the path,

complete, cycle, star, complete bipartite and r-reqular graphs.

Proof. First, the proof of S,,®gS,, is observing. Let DS(S,) = {1"71, (n—
D'} and DS(S,,) = {1™71, (m—1)'}. To understand situation see Fig-

ure 7.1.

There are two types of vertices in each of S, and S,,. Therefore
there are 2 + 2 + 1 = 5 types of vertices in S,, ®g .5,,. The first type
is the centre vertex (blue) of S,, which are connected with the (n — 1)
vertices (pink) in 7(.S,) and mn-vertices in n-copies of S,,. Each of
these (n — 1) vertices add (1 + m) to the DSs of S, ®g S,,. Therefore

they add (1 +m)" 1.

The second type of vertices (green) of S,, which are connected with
the vertex (pink) of I(S,) and nm-vertices in n-copies of S,,. Each of

these one vertex add (n +m — 1) to the DSs of S, ®g S;,,. Therefore
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they add (n +m — 1)L

The third type of centre vertices (red) of n'-copies of S, which are
connected with the (m — 1) end vertices (orange) in n'" copy of S, and
n'" vertex in S,. Each of these (m — 1)n vertices add 2 to the DSs of

S, ®g Sp. Therefore they add 20m—Hn,

The fourth type of end vertices (orange) of n'"-copy of S,, which
are connected with the centre vertex (red) of n'"-copy of S,, and n'"
vertex in S,,. Each of these n vertices add m to the DSs of S,, ®g S,,.

Therefore they add m".

The fifth type of vertices (pink) in 7(S,,) (Inserted vertices) which
are connected with the centre vertex (blue) and (n — 1) end vertices
(green) in S,. Each of these (n — 1) vertices add 2 to the DSs of

Sy ®g Sy. Therefore they add 27!, Thus,
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DS(S, ®g Sp) = {(1+m)" L, (n+m— 1), 20m=Ln,

99

mn72n—1}.

Table 7.1: Degree Sequences of S-vertex corona for path, Complete,
Cycle, Star, Complete Bipartite and r-regular graphs.

G H DS(G &5 H)
D P, {(1 + m)2, (2 + m)”—Q7 Qn—I’ 22n’ 3n(m—2)}
Lo Ko {(1 +m)2,(2+m)n*2,2n—1’mmn}
Py Cm {(1 +m)2, (2 —}—m)n_2,2n—173mn}
P, Sm {(1 T m)?, (2 + m)"2, 2n 1 gntnT) m”}
P, K {(1—|—m—|—0)2’(2+m+0)n—2’2n—1’(m+1)n0
n m,o (O+1)nm}
P Wit}rl Il'ref\l/lel)?iices {(1 +m)? (24+m)" 22" (r + 1)nm}
Ky Ly {(n +m — 1)”7 on(n—1) 27 2271’ Sn(m—2)}
K, K, {(n Fm — 1), 20 D/2
K, Cm {(TL +m — 1) on(n— 1)/2 3nm}
K, St {(n—|-m — 1), Qn(n 1)/2 2nm 1) ’ n}
K, Ko {(n—|—m_|_0_1)n’2n(n 0/2 (m—|—1 ’ 0+1 nm}
Kn Wit}l; Ir‘ref;\lfleljiices {(n+m—1)",200=D/2 (p 4 1)mm}
Ch P, {(2+m)n 2m, 22n 3n(m—2)}
Ch K, {(2 4 m) nm}
On Cm {(2 + m) 2n 3nm}




S- Corona Operations of Standard Graphs in terms of Degree Sequences 100

Cn S {(24 m)", 2, 2nm=1 mynl
Cn Kino {2+m+0)", 2", (m+1)", (0+1)""}
r-regular
with m-vertices

Sn P {(L+m)" 1,277 (n 4+ m — 1), 37m=2), 92}

S| K ()=, (e — 1), 200 )

S Cn {(L+m) = (n4m — 1), 207, 37}

S Sm {(1 +m)" L (n+m —1),27 1 2n(m=1), m”}

{(1+m+0)"! (n+m+o—1),2"",
Sn Km,o
(m=+1)°" (o + 1)™"}
r-regular
Sn {@+m)y = (n+m—1),2 (r + 1))
with m-vertices
Km,n P, {(n + O)m7 omn. 22(m+n)’ (m + O)n7 3(0—2)(n+m)}
K| K {1+ 0", (1 + o), 27, )}
Km,n Co {(m + O)n, (Tl + O)m, 2mn7 30(m—|—n)}
Ko S {(m+0)", (n+ o), 2m, 2007Dmm olmtn}
{(m +r + S)n, (n +r+ S)m’ omn

Km,n Krs

(1040 (s o 1))
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r-regular
Km,n {(m T O)n7 (n i O)m, 2mn7 (T + 1)0(m+n)}
with o-vertices
r-regular
P, {(7“ + Tn)n7 2m‘/2’ 2271’ 3(m—2)}
with n-vertices
r-regular
K, {(T +m)",2"/2, mm”}
with n-vertices
r-regular
Cpn [(r 4 m)r, 27772, 3mm)
with n-vertices
r-regular
S, {(T‘ + 7,,1)717 2nr/27 2n(m—1)7 mn}
with n-vertices
r-regular
Ko {(T +m+0)", 272 (m+ 1), (o + 1)7””}
with n-vertices
ri-regular ro-regular

with n-vertices

with m-vertices

{(Tl 4+ m)n’ 2m"1/2’ (7,2 T 1)mn}

[]
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Theorem 42. The DS's of all possible S-edge corona of the path, com-

plete, cycle, star, complete bipartite and r-reqular graphs.

Proof. First, the proof of S,,04S,, is observing. Let DS(S,) = {1"71, (n—
D'} and DS(S,,) = {1™71, (m—1)'}. To understand situation see Fig-

ure 7.2.

There are two types of vertices in each of S, and S,,. Therefore
there are 2 + 2 + 1 = 5 types of vertices in S,, ©g .5,,. The first type
is the centre vertex (blue) of S,, which are connected with the (n — 1)
vertices (pink) in (.S,). Each of these (n — 1) vertices add 1 to the

DSs of S,, ©g S,,. Therefore they add 1",

The second type of vertices (green) of S,, which are connected with
the vertex (pink) of 1(S,,). Each of these one vertex add (n — 1) to the

DSs of S, ©g S,,. Therefore they add (n — 1)1
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The third type of centre vertices (red) of (n—1)"-copies of S,, which

are connected with the (m — 1) end vertices (orange) in (n — 1) copy
of S,, and vertex in I(S,,). Each of these (m — 1)(n — 1) vertices add 2
to the DSs of S,, ©g S,,. Therefore they add 2(m—1)(n—1)

)th

The fourth type of end vertices (orange) of (n — 1)"-copy of Sy,

)h_copy of

which are connected with the centre vertex (red) in (n — 1
Sy, and (n — 1) vertex in 1(S,). Each of these (n — 1) vertices add m

to the DSs of S, ©g S,,. Therefore they add m"~1.

The fifth type of vertices (pink) in 7(.S,) (Inserted vertices) which
are connected with the centre vertex (blue) and (n — 1) end vertices
(green) in S, and each vertex of (n — 1) copy of S,,. Each of these
(n — 1) vertices add (2 + m) to the DSs of S,, ©g S;,. Therefore they

add (2 4+ m)""1. Thus,

DS(Sn @S Sm) _ {1n71’ (n _ 1)’ 2(m—1)(n—1)7 mnfl’ (2 + m)n—l}.
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Table 7.2: Degree Sequences of S-edge corona for path, Complete, Cy-
cle, Star, Complete Bipartite and r-regular graphs.

G H DS(G &4 H)

B P (12,272 (2 + m)" 1, 2201 30-10m=21

i) Ko {12, (2 + m)”_l, n=2 mm(n—l)}

P, Cm {12’ 271—27 (2 4+ m)n—1’ 3m(n—1)}

L Sm (12,2772 (2 4 m)" L 20 D0n=1) T

P, Ko {12’ 2”-27 (2+m+ O)n—17 (m + 1)0(71—1)’ (0 + 1)m(n—1)}

o | with moventics {12, (4 100,202, (24 m) )

K, P, {(n —1)", (2 + m)n(n—l) 2 on(n=1) 3n(n—1)(m—2)/2}

K, K., {(n — 1), 2+ m)n(n—l)/Q’ (=) 2}

K, Cm {(n — 1", 2+ m)n(n—l) 2 3mn(n_1)/2}

K, Sm {(Tl _ 1)717 (2 n m)n(n—l) 27 Qn(n—l)(m—l) 27 mn(n_1) 2}
(1), 2+ m + oy @ 77,

K, Km,o (m_i_l)on(n—l)/?, (O + 1)mn(n—1)/2}

Kn Wit}rl llafff\l/lé?’iices {(n -2+ m)n(n_l)/2v (r+ 1)mn(n_1)/2}

Ch P, {2”7 3n(m—2)’ (2 T m)n7 22n}

Cn Km {Qn7 mmn, (2 i m)n}
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Ch Ch, {2",(2+m)", 3™}

Cn Sm {2”, (2 4 m)", 2nm=1), m”}

C, Koo {2", 24+ m+0)",(m+1)", (o+ 1)}
r-regular

Ch {2, (2+m)", (r+1)™}

with m-vertices

S, P U 1) 2y 2200 02
So| K (D, (0 = 1), (24 m) )
So| G {171, 370D, (1~ 1), (2 4 )}
Sh Sm {1”—1’ (2 4+m)* L, (n — 1), 2m=Dn-1), mn—l}
{1t (n—-1),2+m+0)" 1
Sn Km,o
(m_f_l)o(n—l)’ (O T 1)m(n—1)}
r-regular
Sn {171—17 (n _ 1)7 (2 + m)n—I’ (7“ + 1)m(n—1)}

with m-vertices




S- Corona Operations of Standard Graphs in terms of Degree Sequences

106

Km,n PO {nm7 771”7 (2 + O)mn’ 22mn7 3mn(o—2)}
Km,n KO {nm7mn7 (2 + O)mn, Oomn}
Km,n CO {nm’ mn’ (2 + O)mn7 30mn}
Km,n SO {nm7 mn7 (2 + O)mn’ 2(071)mn7 Omn}
Ko K, {nmmn, (24 + s)™, (5 + 1)™, (s 4+ 1))
r-regular
Kmm {nm’ mn7 (2 + 0)171717 (T + 1>mno}
with o-vertices
r-regular
Pm {7»"7 (2 + m)nr/Q’ Qm" 3nr(m—2)/2}
with n-vertices
r-regular
Km {7"”, (2 + m)nr/Q’ mmn'r/2}
with n-vertices
r-regular
Com {rm, (2 + m)rr/? gmnr/2)
with n-vertices
r-regular
Sm {T,n’ (2 + m)nr/Q’ 2nr(m—1)/27 mnr/Q}
with n-vertices
r-regular
Km,o {TTL7 (2 +m + O)HT’/27 (m + 1)0n7“/27 (O + 1)nmr/2}
with n-vertices
ri-regular ro-regular

with n-vertices

with m-vertices

{77, (24 m)™i/2 (g + 1)mer/2)
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Theorem 43. The DS's of all possible S-edge neighbourhood corona of

the path, complete, cycle, star, complete bipartite and r-regular graphs.

Proof. First, the proof of S, ©,¢ S, is observing. Let DS(S,) =
{1"71 (n — 1)} and DS(S,,) = {1™ 1, (m — 1)'}. To understand situ-

ation see Figure 7.3.

There are two types of vertices in each of S, and S,,. Therefore
there are 2 + 2 + 1 = 5 types of vertices in S, ©,5 S,,. The first type
is the centre vertex (blue) of S,, which are connected with the (n — 1)
vertices (pink) in 7(S,,) and each vertex in (n — 1) copies of S,,. Each
of these one vertices add (n — 1+ (n — 1)m) to the DSs of S,, ©,5 Sy

Therefore they add (n — 1+ (n — 1)m).

The second type of vertices (green) of S,, which are connected with
the vertex (pink) of 1(S,) and each vertex in one copy of S,. FEach of

these (n — 1) vertices add (1 +m) to the DSs of S, ©,5S,,. Therefore
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they add (1 +m)" 1.

The third type of centre vertices (red) of (n—1)"-copies of S,, which
are connected with the (m — 1) end vertices (orange) in corresponding
(n — 1) copies of S,, and vertex (blue and green) in S, which are
neighbourhood of (n—1) vertex of 1(S,). Each of these (n — 1) vertices

add (m—+1) to the DSs of S,, ©,,5S,,. Therefore they add (m + 1)(”_1).

The fourth type of end vertices (orange) of (n — 1)™-copies of S,,
which are connected with the centre vertex (red) in corresponding
(n — 1)"-copies of S,, and vertices (blue and green) of S, which are
neighbourhood of (n—1)" vertex of 1(S,,). Each of these (m—1)(n—1)

vertices add 3 to the DSs of S, S,gSy. Therefore they add 3(m—D—1),

The fifth type of vertices (pink) in 7(.S,) (Inserted vertices) which
are connected with the centre vertex (blue) and one end vertices (green)

in S,,. Each of these (n — 1) vertices add 2 to the DSs of S,, ©,5 S
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Therefore they add 2"~ !. Thus,

DS(S, ©ns Sp) ={(n—14+ (n—1)m), (1 + m)”_l, (m + 1)(”_1),

3(m—1)(n—1) : 2n—1 } .

Table 7.3: Degree Sequences of S-edge neighbourhood corona for path,
Complete, Cycle, Star, Complete Bipartite and r-regular graphs.

G H DS(G 6 H)
Pn Pm {(1 + m)27 (2 4 Qm)n—27 2n—1’ 32(71—1), 4(n—1)(m—2)}
P, K, {(1 +m)2, (24 2m)" 2,27 L (m + 1)m(n—1)}
P, Ch {(1 + m)2, 2+ 2m)n—2’ g1 4m(n_1)}
P IS {(T+m)?, (2 4 2m)" 2,27,

n m 3(n—1)(m—1)’ (m + 1)n—1}
P K {(1+(m+0))%, 2+ 2(m + 0))* 2,27 T,

n m,o (m—|—2)0”, (O + 2)m0}
P Witfl Ir‘ff\lfléi‘]:ices {(1 +m)?, (24 2m)" 22" (r + 2)("_1)m}
K, P, {(n -1+ (n — 1)m)”’ 2”(”*1)/27 3”(“*1)’ 4n(n71)(m72)/2}
Ky K, {(n — 1+ (n—1m), on(n=1)/2 (m + 1)mn(n—1)/2}
K, Ch {(n — 1+ (TL _ 1)Tn)n7 271(71—1)/27 4mn(n—1)/2}
K g {(n_1+(n_1)m)n’ 2n(n71)/2’

! " gn(n=1)m=1)/2_(, 4 1)n(n-1)/2}
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{(n-1+(n-1)m)", 2= D72,
Kn Kmo

)

(In_i_z)on(n—l)/Q7 (O + 2)mn(n—1)/2}

r-regular
Kn {(n — 14+ (n . 1)7,”)717 217,(77,—1)/27 (7,. 4+ 2)mn(n—1)/2}

with m-vertices

C, P, {(2+2m)", 27, 3% 4n(m=2)}

Ch K,, {(242m)™, 2", (m + 1)™"}

C, Cm {(2 4 2m)", 2" 4m"}

C, S {(2+2m)", 27, 3"V (m + 1)"}

Ch Ko {(24+2(m+0))",2" (m+2)", (o+2)""}
r-regular

Ch {(2+2m)", 2", (r + 2)""}

with m-vertices

{(14+m)* 1 2" (n— 1+ (n—1)m),

Sh P
4(n71)(m72)’ 32(n71)}
{(n-1+(n-1)m), (1+m)" %,
Sh K,
2n—1’ (m + 1)m(n—1)}
{(n-1+(n-1)m), (1+m)" ",
Sh Cm

4m(n—1)7 2n—1}
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{(14+m)" 1 2"t (n -1+ (n—1)m),

S S
(m+1)”_1, 3(m—1)(n—1)}
{(1+m+o0)" ' (n =14 (m+o0)(n—1)),2" 1,
Sn Km,o
(04+2)°0 ) (o + 20D}
r-regular {(m+1)""1 (n—1+m(n—-1)),
Sn
with m-vertices 2n=1 (r 4-2)m(n=D}
Km,n ; {(n(o + 1))m, (m(o + 1))11’ 2mn, 32mn7 4mn(072)}
mon K, {(n(o+1))", (m(o+1))",2"", ((0 +1))"""}
Ko, o {(n(o+1))™, (m(o+1))", 2", 4"}
{(m(o+1))™, (m(o+1))",2™",
Km,n So
3(0—1)mn, (O + 1)mn0}
{(n+(r+s)0)™, (m + (r + s)m)", 2",
Km,n Kr,s
(I,_|_2)mns7 (S + 2)mnr}
r-regular
Ko {(n(o+1))™, ((0+ 1)m)", 2", (r +2)""?}

with o-vertices
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r-regular
Py {(r 4 rm)n, 2m/2 gnr 4rr(m=2)/2}
with n-vertices
r-regular
Km {(T‘ + Tm)n’ 2nr/27 (m + 1)mnr/2}
with n-vertices
r-regular
Cm {(T‘ + Tm>n7 2m‘/27 4mnr/2}
with n-vertices
r-regular
S {(r + rm)", 207/2 gorCn=b/2 (4 1)7/2}
with n-vertices
r-regular
Km,o {(7‘ + r(m + 0))n’ 2n7‘/2’ (m + 2)0117“/2’ (O + 2)nmr/2}
with n-vertices
ri-regular ro-regular

with n-vertices

with m-vertices

{(r1 + rim)", 207072, (g + 2)m7m1/2)




Chapter 8

The Degree sequences of

s-corona graphs

8.1 Preliminaries

In this chapter, we obtain the DS of the S- vertex corona, S- edge
corona, S- vertex neighbourhood corona and S- edge neighbourhood
corona of any given number of simple connected graphs. First we start
with graphs G H, obtain the DS(GosH), DS(GogH) and DS(GS,s
H) and using mathematical induction, we obtain the general formula
for G1©gG2Og... 0O5Gr, G165G2605...05G), G1Onps GaOps ... Ons Gi

and G1 6,5 G2 5,5 ... ©,5 G, in terms of the number of vertices of G;s.

113
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8.2 Generalization for the DSs of the S-

vertex corona

Theorem 44. Let G and H be two simple connected graphs with DS's

11 12 &1 1
DS(G) = {)‘i a)éz REE >‘1kk1 }
and
DS(H)={X§ A, - A5}
respectively.

Proof. The DS of the S- vertex corona of the two graphs G and H is

DS(G Os H) - {()\11 + 7-2)511’ ()\12 + 702)5127 cen ()\11431 + T2)€1k1 ) 2817
(g1 + 1)71820 (N + 1)71822( gy, + 1)"15202 ),

Note that to obtain DS(G ©g H), we add ry to each A\, where
1 < x < kq, without changing the powers &, , add number 1 to each

Aoz, where 1 < x < ko , with changing the powers as &2, and 2°1.
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Let us consider DS(P) = {12,272} and DS(P,,) = {1%,2™2}, we
will find the DS of P, ®g P,,. Let r; and ry be the vertices of P, and

P,, respectively.

Figure 8.1: Subdivision-vertex corona of P3 and P,

As M1 = 1,61 = 2, M2 = 2,812 = 1, Ao = 1,81 = 2 by the defini-

tion of S- vertex corona.

We have,

DS(P; 0s Py) = {1%,2'} 05 {13}
={(14+2)%(2+2)",2% (1 +1)>%}
= {2° 3% 4'}.
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8.3 Generalization for the DSs of the S-

edge corona

Theorem 45. Let G and H be two simple connected graphs with DS's

DS(G) = {A1 A, - AT )
and
21 22 Eaky
DS(H):{Agl ) >\52 R )‘21452 }
respectively.

Proof. The DS of the S- edge corona of the two graphs G and H is

DS(G Og H) = {)\%1, )\%?, ceey )\%:11, (2 + 7’2)817 ()\21 + 1)315217
(A2 +1)%1%22 ., (Mg, + 1)7182}
Note that to obtain DS(GegH ), we write DS(G) without changing,

add number 1 to each A9, where 1 < x < ky , with changing the powers

as s1&9, and (2 + r9)*. O]
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Let us consider DS(P) = {12,272} and DS(P,,) = {1%,2™2}, we
will find the DS of P, &g P,,. Let r; and r9 be the vertices of P, and

P, respectively.

Figure 8.2: Subdivision-edge corona of P; and P,

As At =1, &1 =2, Mo =2, &2 =1, Aoy =1, &1 = 2 by the

definition of S- edge corona.

We have,

DS(Py 05 P») = {1%,2'} 05 {17}
= {172, (2 +2)%, (1 + )*?}
= {1%,2° 4%}
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8.4 Generalization for the DSs of the S-

vertex neighbourhood corona

Theorem 46. Let G and H be two simple connected graphs with DS's

DS(G) = {Aff, A, - Ajp )
and
DS(H)={X5', X5, ..., gy
respectively.

Proof. The DS of the S- vertex neighbourhood corona of the two

graphs G and H is

DS(G Ons H) = {3, A58, A5 (24 2r0)*,

()\21 + )\11)521511’ ()\22 + )\11)522511’ - ()\214:2 + A11)§2k2§11,



The Degree Sequences of S-Corona graphs 119

()\21 + )\lkl)gmflkl, ()\22 + )\lkl)&z&kl, - ()\%2 + )\lkl)&klﬁzkg}

Note that to obtain DS(G ®,s H), we write DS(G) without changing,
add each Ay, to A9y where 1 < x < kj and 1 <y < ky , with changing
the powers r;&y, and (2 + 2ry)°". O

Let us consider DS(F) = {12,272} and DS(P,,) = {12,272}, we
will find the DS of P, ®,,5 P,,. Let r; and r9 be the vertices of P, and

P, respectively.

Figure 8.3: Subdivision-vertex neighbourhood corona of P; and P,

As hii =1, &1 =2, M2 =2, &2 =1, A1 = 1, {1 = 2 by the

definition of S- vertex neighbourhood corona.
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We have,

DS(P3 Ons PZ) = {127 21} Ons {12}
= {172, (2+4)*, (1 + 1) (1 +2)>"}
= {17,2°,3%,6°}.

8.5 Generalization for the DSs of the S-

edge neighbourhood corona

Theorem 47. Let G and H be two simple connected graphs with DS's

11 12 €1k,
DS(G) - {)‘i 7)‘§2 AR >\1k1 }

and

21 22 6 2
DS(H):{)‘gl 7/\52 R )‘27:2 }
respectively.

Proof. The DS of the S- edge neighbourhood corona of the two graphs
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G and H is

DS(G S5 H) = {( M1 4+ A1r2)®, (Mg 4 Aior2)®2, oy (A, + Mg, 7)1, 251,

()\21 + 2)51521, ()\22 + 2)81522, ceey ()\ka + 2)8152’“2}.

Note that to obtain DS(G ©,5 H), we add Aj,r2 to each Ay, where
1 <z < kq, without changing the powers &, , add number 2 to each
Aoy where 1 < x < ko , with changing the powers as s1&,, and 2°!.

]

Let us consider DS(P)) = {12,2!72} and DS(P,,) = {12,272}, we
will find the DS of P, ©,,5 P,,. Let r; and r9 be the vertices of P, and

P, respectively.

Figure 8.4: Subdivision-edge neighbourhood corona of P; and P
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Asdnu =1, &1 =2, M2 =2, &2 =1, A1 =1, &1 = 2 by the

definition of S- edge neighbourhood corona.

We have,

DS(P3 &5 Po) = {1%,2'} ©,5 {17}
= {(1+1(2)% (2 +2(2)), 22 (1 + 2>}
— {2235 6'}.

Now we take the S- vertex corona, S- edge corona, S- vertex neigh-
bourhood corona and S- edge neighbourhood corona of [ simple con-
nected graphs G, Go, G3, ..., G;, where [ > 2 is a finite integer. The DS
of G1 ©5G205... 005Gy, G105 G2 Og ... ©5 G, G Ops G2 Ops ... Ons G
and G1 ©,5 G2 O,5 ... Ong G is given as follows.

Theorem 48. Let G1,Go, Gs, ..., Gy be | simple connected graphs. Let

G, have n; vertices for1=1,2,...,1. Also let the DS of G; be

il i2 Eiky
DS(G) - {>‘§1 7>‘§2 peey A }

“+r Niky
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Proof. The DS of the S-vertex corona of G1, Go, Gy, ..., G| is

DS(G1 05 Gy Og ... ©5 GY) = {( A1 + 1y + 13+ ..+ 1)%0,
(Mg, + 7o+ 754 ..o 4 17)5%0
Mo1 + 1475471y + o r)10%2
Mok + 1475414 + .o 1) 15202
Mgt + 1474+ 754 ... + )V OG-

(Nakg + 1474+ 75+ oo 1)V (Cr05ClEn

()‘(l—l)l + 14+ rl)|V(G1®SG2®S...®5G(l_2))\5(1_1)17 .

cey

)|V(G1®SG2®S~--®SG(172))‘f(lfl)k(lfl)
Y

(A + 147

()\ll + 1)|V(G1®SG2®S...®SG(171))‘gll’

ceey

()\lkl + 1) |V(G1®SG2®S~~~®SG(1—1))|§lkl ,

(2+rs+re+...+1r)%,
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(2 +7ry+1r5+ ...+ Tl)|E(G1®SG2)|,

(2) |E(G105G20s5...05G 1)) I3

ceey

[]

Theorem 49. Let G1,Gs, Gs,...,G; be | simple connected graphs. Let

G, have n; vertices fort1=1,2,....1. Also let the DS of G; be

il i2 Eik;
DS(GZ) - {Afl 7>‘z§2 JREEP >‘z/<:lz }

Proof. The DS of the S-edge corona of G1, Go, G3, ..., G} is

DS(Gl ©g5 G2 Og ... Og Gl) = {)\%11, )\%27 - /\%:11’ ()\21 4+ 1)515217 - ()\ka + 1)515%2

()\31 + 1)|E(G195G'2)\§317 ey ()\3k3 + 1)|E(G1@st)\§3k3
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(A1 + 1)\E(Glestes...@sG(l,z))|§(H)17

.
|E(G105G205.--05G 1-2))[§u—1)k
(Ae-1rey, + 1) (-2) -0k 1)
EG G ..0s5G(_
()\ll T 1)| (G165G205...05G 1))|£“,...,
E(G G ..65G(_
()\lkl—kl)‘ (G195G205...05G 1))|§lkl7

(2 + T2)817 (2 + 7”3)|E(G1@SG2)‘7 RE)

(2 + Irl) |E(G165G265...05G 1)) }

]

Theorem 50. Let G, Go, Gs,...,G; be | simple connected graphs. Let

G have n; vertices for1=1,2,....1. Also let the DS of G; be

il i2 Eik;
DS(GZ) - {Afl 7>‘z§2 JREEP >‘z/<:lz }

Proof. The DS of the S-vertex neighbourhood corona of G, G, G3, ..., G;

1S
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DS(Gl Ons GQ Ons .- Ons Gl) = {)\?117 A?QZ) ey )‘%:117 (A21 + A11)5216117 ey

()\2k2 T )\11)5%2511

(A1 + Mgy + Aoy + 0 F )\(l—l)k(lﬂ))gllgllﬁﬁkg--.£(l—1)k(l—1)7
vy ()‘lkl + >\1k‘1 + )\2k2 + ...

+ )\(l_l)k(l_l))fzkl§1k1§2k2---E(l—1)k(l_1)’

(2 + 279)™, (2 + 213) E(C1OnsC

(2 + 2/r.l)|E(G1®nSG2®nS~--@nSG(lfl))|}.
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Theorem 51. Let G1,Go, Gs,...,G; be | simple connected graphs. Let

G, have n; vertices fortv=1,2,....1. Also let the DS of G; be

il i2 §i i
DS(G)={ Nt N2, A

Proof. The DS of the S-edge neighbourhood corona of Gy, G, G, ..., G;

1S

DS(G1 ©ps G2 ©ns .. ©ns Gi) = {(-.(A11 + 12A11) + (A1 + 12A1)73)14 + ..)5“
g eeny (((Alkl + 7”2>\1k1) + (>\1k1 + TQ)\lkl)Tg)T4 —+ ..)flkl

E(G16,5G26,5..-OnsG1—
()\ll+2)| (G16n5G26ns sG 1))|§Z1’

ceey

E(G16,sG25ns...605G (1 .
()\lkl+2>‘ (G16n5G26ns.-EnsG 1))|£lkl7

((2 + 27“2) + (2 + 27“2)7“3)

+((2+2T2)+(2+27’2)7’3)7’4
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—|—...)‘ (G16n5G20ns @nSG(lfl)”}.



Chapter 9

Conclusions and Scope

for Future Work

e The first Chapter is of introductory nature. The first part of
the Chapter-1 is loyal to a study of the basic terminology and

notations in the graph theory.

e In chapter 2, the Gourava index of four operation on graphs in

terms of first and second Zagreb index are obtained.

e In chapter 3, we computed adriatic indices for subdivision, line

and derived graph Dutch windmill graph.
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e In chapter 4, established the general expression for some adriatic
indices and Sanskruti index of carbon nanocones [CNC!]. It is
clear that, these results have benefits to forecast physical proper-
ties of elemental chemical compounds and useful for determining

the Physio-chemical properties of alkanes.

e In chapter 5, certain degree based adriatic indices of graph oper-

ators of triglyceride are computed without using computers.

e In chapter 6, we have study the lower and upper bounds for the
topological indices in terms of the graph size and maximum or

minimum degree of splice graph are obtained.

e In chapter 7, we determine the S- vertex(edge) and S-edge neigh-
bourhood corona of standard graphs(Path, Complete, Cycle, Star,

Complete bipartite and r-regular graphs).

e In chapter 8, we study the S-vertex corona, S-edge corona, S-

vertex neighbourhood corona and S-edge neighbourhood corona
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of number of simple graphs. From these results we get infor-
mation about graph that are useful to understand the problems

corresponding to the graphs.

9.1 Future Work

For confines work, we pose the following problems for continuation work

which were interesting:

e Analysing the general graphs for different graph operators.

e The upper and lower bounds on topological indices.

e The general formula for graph operators of degree sequences on

simple connected graphs .

e The molecular structures such as carbon graphite, crystal cubic
carbon structures and benzin ring respectively with most useful

indices.
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