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ABSTRACT

Degree-Distance Base Topological Indices
from Some Graph®perations

In this thesis, firstly we find the degree based topological indice$/apdlynomial
for line graph oft-subdivided graphs of probabilistic neural netwolkBNN(q, c*, c)]
fort > 1. We also find the fourth and fifth version of atomic bound connectAB¢,
ABG; index and fourth and fifth version of geometric-arithme®ig,, GAs index of
line graph of 1-subdivided graphs of probabilistic neural netwdflBNN(qg,c*,c)].
Secondly, we find the degree based topological indicesMsablynomial for line
graph ofm-subdivided graphs for the chain of Bismuth Tri-lodiden— Bil3] for m >
3. Lastly, we find the first and third zagreb eccentric index Bhgolynomial of

sierpinski networks$(n, k).
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Chapter 1

Introduction



The solution to seven bridges problem of Knigsberg by LeohiFaul Euler was the
beginning of graph theory in1736. He proved that this walkas$ possible in one
time. Graph theory has tremendous applications in varielgsfiof everyday sciences.
Computer scientists use graphs to highlight the complitagtworking of communi-
cation, computational devices, data organization and tiwedf computation. Branch
of graph theory that discusses chemical structures of ratdeds known as chem-
ical graph theory by which problems of chemistry can be degltising set theory
and combinatorics as well. The main purpose of this theoty iglarify molecular

characteristics of chemicals like isomers etc.

1.0.1 Graph

A graphG is an ordered pair of set of nodes known as vertices V(G) andfdmes
known as edges E(G); each edge connects two vertices. Irollogving graph, if
vertex set of a grapi (G) = {vi,V2,V3,Vs,V5} then |V (G) | represents the order of
graph and if edge set of the grapiG) = {ej1,ey,...,ei0} then| E(G) | is termed as

size of the graph.

Figure 1.1: The Grapls

1.0.2 Subgraph

A subgraph(H) is a graph originates from gragks) in which every verteX/ (H) and
edgeE(H) belongs td/ (G) andE(G) respectively.
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Figure 1.2: The Subgrapli$ andH, of graphG

1.0.3 Degree

The number of edges incident on a vertex is called degree eftawand denoted by

degs(Vv). In the following graph all vertices have degree 4.

V4

Vs Vo

V4 V3

Figure 1.3

1.0.4 Distance

The distancal(u, V) is the length of shortest path between verticesdv.
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d(u,v)=6

Figure 1.4: Distance of a vertex

1.0.5 Neighbourhood of a vertex

The graph neighbourhood of a vertex in a graph is the set ti@lertices adjacent to

it. In the following graph neighbourhood of a vertexdiés) = 10

d(v)=10 3

Ny
AN

Figure 1.5: Neighborhood of a vertex

1.0.6 Cycle

A simple cycle is closed walk without repetition in verticasd edges having same

starting and ending point. Cycle orvertices is symbolized &3,.
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Figure 1.6: Cycle

1.0.7 Isolated vertex

An isolated vertex is known as vertex of that graph which isthe end point of any

edge.

1.0.8 Adjacent vertices

If two vertices connected by an edge is known as neighbordjacent vertices.

1.0.9 Even vertex

Any vertex having even degree is known as even vertex.

1.0.10 Odd vertex

Any vertex having odd degree is named as odd vertex.



1.0.11 Loop

A loop is an edge with two coincident vertices.

1.0.12 Line graph

Let G be a simple graph. The line graph @fis obtained when edges & is trans-
formed into vertices and two verticesliiG) are connected if and only if the adjacent

edges inG have an end in common.

L(G)

Figure 1.7: Line graph oB

1.0.13 Complete graph

A complete graph is a graph in which each pair of differentiges is joint by an edge

of graph.
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Figure 1.8: Complete Grapls, Kz, K4

1.0.14 Acyclic

A graph is acyclic if there is no cycle in it.

1.0.15 Connected Graph

An undirected graph is said to be connected when there ishaljgdiiveen every pair
of vertices.

1.0.16 Tree graph

An acyclic connected graph is called tree graph. In thislyréwe take| V | = min
tree then E | = m— 1 and there is only one track between every two vertices.
1.0.17 Bipartite Graph

A bipartite graphG(Y,Z,E) is a graph that has two set of verticésZ and there will
be edges between two verticesYoindZ. No edge exists between verticesYoand

vertices ofZ itself.
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Figure 1.9: Bipartite Graph

1.0.18 Complete Bipartite Graph

A graph s called a complete bipartite graph in which all &g ofY will be connected

with all the vertices of. Itis symbolized byKn m.

a

[

Figure 1.10: Complete Bipartite Grajph,3

1.0.19 Walk

Walk is a sequential path from starting vertex to end vergere number of vertices

covered during this path is called length of walk.



1.0.20 Path

A path in a diagram is a limited or unbounded grouping of edgeth interface a

succession of vertices which, are on the whole particutanfeach other.

1.0.21 Eccentricity

The eccentricity of a vertey; is the maximum of distances of from elements of
V(G) i.e,ecqv) = maxd(ug,Vv) :ve V(G)}. Theecqup) will be o« if u; belongs to
the disconnected graph. In the following graph eccenyrigitv is 7 and symbolically
itisé(v)=7.

E()=7

Figure 1.11:£(v) =7

1.0.22 Subdivision of Graph

A subdivision of a graplt is a graph obtained by adding vertices in each edge set of
a graphG. Itis denoted by5(G).

V,
€,
Vi
\"}
e, —» °
e,
V,
Vs

Figure 1.12: Subdivision of Graph



1.1 Topological Indices of Graph

"A topological index of a graph is actual number identifiediwtihe graph; it doesn’t

rely upon pictorial representation or labeling of a graphe @escriptors of molecular
structure (can be called topological indices) are used farmpacologic, biological

modeling physicochemical, toxicological and other prdipsrof chemical compounds
in theoretical chemistry [11]. There exist several kindsogiological indices.

Topological index is categorized in three aspects.”
1. Distance based.
2. Degree based.

3. Spectrum based.

1.1.1 Degree based topological indices

Some familiar Degree based topological indices are wrledlow:

e Atom-bond Connectivity (ABC) index

Geometric-arithmetic (GA) index

Randic(Ry) index

Zagreb (M) index

Augmented Zegreb (AZI) index

Harmonic (H) index

Sum-connectivity (SCI) index

Atom-bond connectivity index
"According to Estrada et al. [5] a notable Atomic bound castivety index usually

depends on degree of gra@h known asABC(G). The ABC index can be mentioned

10



as
dy +dg—2
SRR

aBEE(G) atp

"Randic index is named after a mathematician Milan Randio derived it, in 1975.Af-

Randic index

terwards, it is known as generalized Randic index due toiftsrednciation for some
real numeralr. In chemoinformatics Randic index consists a large numbappli-
cations, such as to discover organic compounds.

Randic index is symbolized aR’_%(G). The Randic index elaborated as:

1

aBeZE(G) v dega)degp)

The general Randic indé, (G) is defined as:

R

(G) =

Nl

Ra(G)= Y (dega)degp))"
aBEE(G)
Fora=1,3,-1,-3
In [17] Imran et al. recently computed topological desaiptof certain interconnec-
tion linkages. They found various indices for butterfly, eenetwork system, silicates
and discover outcomes of generalized Randic irfjgG).
Zagreb index
"Trinajstic and Gutman presented Zagreb index. Balaban. etategorized zagreb

index into two typesM; denotes fisrst zegrab index and defines as”

MiG)= ¥ [dega)+degp)]

aBEE(G)

while M2 represents second zagreb index written as

11



Ma(G)= T [dega)degp)].

aBeE(G)

"In [27], Siddiqui et al. at Zegreb indices, Zagreb polynaisj first numerous Zagreb
index, second various Zagreb index and hyper Zegren indesoime dendrimers and
nanostars.”

"Ghorbani et al. [10] in 2010, presented the fourth form of@Bidex, which depends

on nieghbourhood degree of graph, which is formulated as”

|Se +S5—2
ABG(G) = _
© aBeZE(G) SuSp

Imran et al. [17] calculateABGC, of silicates, honeycomb, and hexagonal networks.
Augmented Zagreb index
"Furtula et al. [8] by the accomplishment of the ABC indext t@ward its altered

adaptation, that they named augmented Zagreb index. laisacterized as”

da (G)dg(G)

AZI(G) = da(G)ds(G) —2>3

aBEE(G)

Geometric-arithmetic index
"Vukicevic et al. put forward Geometric-arithmetic denbi@sGA index of any graph

G, whose mathematical form is

2(,/da(G)ds(G)
wo2ec, (€a(©) 1 ds(0))

In 2011, fifth form of GA index symbolized &5As is presented by Graovac et al. it

GA(G) =

defined as”

12



2(,/S(0)%(G)
e (&0 5(0)

In [18], Bokhary and Imran worked o8As for some categorizes of dendrimers and

Ghs(G) =

formulate them.
Nadeem et al. computedAg of wheel, ladder and line graph of tadpole by subdivid-
ing them in [27].
Harmonic index

Zhang put forward the concept of harmonic index as:

2

H(G) =
(©)= 2 60 +d5(0

Sum-connectivity Index

sum connectivity index is presented by Zhou and Trinajstic

1
SCI(G) =
ap&EG) da (G) +dg(G)
1.2 M-polynomial
"The M-polynomial ofG is defined as
M(G,xy) = m;j (G)X'Y

whered = min{dy: ve V(G)}, A =maxdy:veV(G)}, andmj(G) the number of
edgesvu € E(G) such thaf{d,,d,} = {i,j}"

13



1.2.1 First zagreb index

"The First zagreb index narrated as”

1.2.2 Second zagreb index

"The Second zagreb index described as”

dydy
VUEE(G)

1.2.3 Second modified zagreb index

"The Second modified zagreb index described as”

VUEE(G) dVdU

1.2.4 General Randic Index

"The GRI known as General Randic Index of G stated as”

(dvdu)®
VUEE(G)

wherea is an arbitrary real number see [24]

1.2.5 Symmetric Division Index

"The SDI known as Symmetric Division Index described as”

m|n d\/, du) ma)<dV7dU)}
max(dy,dy) | min(dy, dy)

SDI(GY) = {
VUEE(G)

14



1.2.6 Harmonic Index

"The HI known as Harmonic Index H(G) is another variant of Bianndex stated as”

]

VUEE(G) 7V

1.2.7 Inverse sum topological index

"The inverse sum topological index ISI stated as”

dydy

ISI(G™)
&) Bt Gy

VUeE(G)

1.2.8 Augmented Zagreb Index

"The AZI known as Augmented Zagreb Index of G stated as”

dvdy

By _
AZI(Gq) = {dv+du

VUEE(G)

}3

"Derivation of some degree-based topological indices fM#polynomial”

Topological Index Derived formM(Gg, a,pB)
First zagreb (Da + DB)[M(Gg,a,B)]B:azl
Second zagreb (DGDB)[M(Gg, a,y)lg—a=1
Second Modified zagreb (S Sp)| M(Gg,a,B)]B:azl
General Randic (GRne N (Dng‘)[ (Gg, a,B)lg=a=1
General Randic (GR) € N (S{}‘S[}‘)[ (Gﬁ,a,ﬁ)],;zazl
Symmetric Division Index (SDI) (DqSg + DBSG)[M(GE, a,B)lg=a=1
Harmonic Index (HI) ZSaJ[M(Gg, a,B)lp=a=1
Inverse Sum Index (ISI) SaJDaDﬁ[M(Gg,a,B)]ﬁ:azl
Augmented Zagreb Index (AZI) S;Q_2JD;D3[M M(Gh, a,B)]p—q-1

15



WhereDg f = a 208 pyf — gdUAB) g — palBlgs g — dt,

1.2.9 Distance based topological indices

"The separation between the vertices®fs described as, the distance between two
verticesa® and B* of graphG length of the is equivalent to the length of the most
restricted way interfacing and indicated @& *, 3*|G). The historical backdrop of
distance based topological indices climb down to 1947, wiiemer figured the boil-
ing points of alkanes, he utilized the distance in the swiprat charts of alkanes. This
exploration of topological index is called wiener list thabved toward becoming most
well known sub-atomic structure descriptors. We portrayjesalistance based topo-

logical indices”.

Wiener (W) index

Wiener polarity {\p) index

Hyper Wiener (WW) index

Terminal Wiener (TW) index

Electric Connectivity &) index

Schultz (MTI) index

Gutman (Gut) index

1.2.10 Eccentricity based topological indices

"Eccentricity is of any vertexy is the longest path number among any of other vertex

in G. One of the mist famous topological index based on eccéyticNew Atomoc

16



bound connectivity indeABG; is defined as:

ABGS(G) — Z \/ecu.(u)+eCL(v)—2

w&EG) ecuu)ecyv)

Another one is eccentric connectivity index depends onrgdcéy and degree of that

vertex as”

1.3 Literature Review

"Randi’c index and Zagreb indices [23] are illustrationgpblogical indices based on
degree [24] for aspect on Randi’c index. In 1975, Milan Randbmprehended lead-
ing degree based topological index [28]. Gutman et al. chioed second geometric-
arithmetic index [7]. Ghorbani at al. [10] elaborated thew® atomic-bond con-
nectivity index of chemical compounds. Estrada et al. [$jdduced degree based
topological index which is known as the atomic bond connégtindex (ABC). ABC
index turned out to be a practical device to demonstratehtertodynamic posses-
sions of molecular compounds. Imran et al. recently comptatpological descriptors
of certain interconnection linkages. They found varioudiges for butterfly, benes
network system and silicates. Bokhary et al. [18] studiedéiindices for dendrimers.
Nadeem at al. utilized several indices for line graph (inckredges transformed ver-
tices and vice versa) of2lattice, nano tubes and nanotaurus in [26, 27]. The eccentri
connectivity index for star, bipartite graph, path, cyd@lipop, broom and volcano
graph was piled up in [4, 25]. Hayat generaliZédC), and(GA)s index of nancones
CNC; With respect tqGA)s he also generalized the features of K-regular graphs;
Hayat estimated thaBC andGA index of networks of chains of silicates and oxides.

By using the concept of subdividion (a graph attained by stitig edges of graphs

17



by P,.Young Hao et al. describes ti€A) index of nanotubes Graovac et al. studies
the 5th member of the class GfA index.

The distance base topological invariants are extensivedyl uo describe the struc-
ture of molecular graph and relationship between partifl®$. Wiener [33] uti-
lized the distances in the molecular graphs of alkanes ttyzamahe boiling points.
Gao et al. [9] defined distance-based topological indicespatynomials of friend-
ship graphs. Moreover, distance-based topological isdvekich are launched are
the vertex-Szeged index [12, 20] edge-Wiener index [22,tRB8]edge-Szeged index
[14] the Pl index [21] etc. For the part of distance-sum-bas®lecular descriptors
in a drug discovery process we illustrate [32] and the refege in that. Jamil [19]
studied some distance based topological indices for gedeudle graphs He calcu-
lated the Harary index, Wiener index, additively weighteat&ty index, multiplicative
weighted Harary index (ECI) and total (El) of D[G], where D[S the double graph
of G. He verified the results foy,, Pn, Km andCy, be the star, path, complete and
cyclic graph respectively with m vertices. The eccentyicibnnectivity index (ECI)
of a graph G was characterized by Doli [4]. Distance basexsgecified by eccentric
atom-bond connectivity index was defined by Farahani [6].d&waat al. [32] intro-
duced the (ECI) of the molecular graph G, denoted(@3). Lokesha at al. [30] studied
the (ECI) of the subdivision graph of wheel graphs, tadpo#pls, complete graphs.
Hua and Das [16] considered the relationship between theeBagdices and (ECI).
De [2] generalized expressions for the (ECI) and its polyiabwf the thorn graphs.
Rao and Lakshmi [31] yielded explicit formulas for (ECI) dignylenic nanotubes.”

18



Chapter 2

Topological Indices from Some

Graphs Operations



2.1 Probabilistic Neural Networks PNN(g, c*,c)

"A Probabilistic neural networlPNN(qg,c*,c) is a feedforward neural network, which
is widely used in classification and pattern recognitionbpgm. It always move in
one direction it never goes backward. A feedforward neuesvark is an artificial
neural networks wherein connections between the nodestdomo a cycle. An arti-
ficial neural network is an interconnected group of nodesijlar to the vast network
of neurons in a brain. In this section we find out the atomiarzbconnectivity ABC)
index, geometric arithmeticGA) index for line graph ot-subdivided probabilistic
neural networkd [PNN(g,c*,c)] for t > 1. We also find fourth version of atomic
bound connectivitf ABC;) index and the fifth version of geometric-arithmetieAs)
index for line graph of 1-subdivided probabilistic neuratworksL[PNN(qg,c*,c)].
We also calculate eccentric version of atomic bound comigcABG; index and ec-
centric version of geometric-arithmei@A,(G) index for line graph of 1-subdivided
probabilistic neural networks|PNN(q, c*, c)]. Furthermore, we formulate first zagreb
index, second zagreb index and modified zagreb index forgiiaph of 1-subdivided
probabilistic neural networksPNN(q, c*, c)].”

In Fig. 21, a probabilistic neural network8NN(q, c*,c) shown forq= 3, ¢c* = 2,
c=2

bl

-
=

Figure 2.1: probabilistic neural networRNN(3,2,2)

¥



In Fig. 22, aline graph of 1-subdivided probabilistic neural netwed{PNN(q, c*, c)]

shown forq=3,c*=2,c=2

Figure 2.2: Line graph of 1-subdivided probabilistic néumetworksL[PNN(3,2,2)]

Theorem 2.1.1.Let G be a line graph of-subdivided probabilistic neural networks

then atomic bound connectivity index of G is given as

_g(cct—1)y/(ccf—1) qecy/q  cf(c—1)y/(c—1) qeccyecr+q—1
ABC(G) = 5 =5t 7 = TEEY
cc'y/c+q—-1

* c(q+1)

Proof.
Let G be line graph of 1-subdivided Probabilistic neural netvgarkwhich there are
three layers called input, hidden and output layers hagingdesc* classes in which

each class contaio nodes. The following table shows the partition of edgesrué li

21



graph of 1-subdivided probabilistic neural networks wadgrees and there count are

Type of edges Count
(cch,ccr) | Lee=Dace —21)qcc*
(+1q+1) | ©@D
(C, C) cc*(g—l)
(cc',q+1) gcc
(9+1,c) cc*

Now we find the atomic bound connectivity index of line graghLasubdivided

probabilistic neural networks. Then according to formdlatomic bound connectivity

[dy+dy—2
ABC(G) = EEErErE—
u,vezE(G) dudy

index

Now,

_gec(cct—1)yVecr+ccr—2  qec(q+1) v/ (a+1)+(g+1)—2
ABAG) = 2 oz T 2 (q+1)2
cc(c—1)vc+c—2 qecyecr+g+1—-2 cc(q+1l+c—2)

2 2 ccr(g+1) c(q+1)
q(cc —1)y/(ccc—1) qec’y/q c*(c—1)/(c—1) qccy/eci+q—1
- - -
2 V2 V2 cci(q+1)

n ccy/c+q-1 0
c(q+1)

Verification.
Step 1. If L[PNN(3,2,2)] be a graph have following edge types according to degree
(4,4), (2,4) and(2,2) having accounts 54, 4 and 2 respectively. Then according to

dy+dy—2
ABC(G) — N ki
u,vezE(G) dydy

22
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ABCIPNN(3,2,2)] = 54— 242 [Z12 14

27
= ?\/64‘ \/§+2\/§.

Step 2. If PNN(3,2,2) be a graph having order 32, then according to theoreni 2
Atomic bound connectivity index dNN(3,2,2) is

ABCIPNN(3,2,2)] = @\/ﬁJF%Z\/@Jr;ﬁHZ\/%J%\/%

9 1
= E\/é+6\/é+\/§+3\/é+4\/;
27
= SV6+vV2+2v2

So, we can find Atomic bound connectivity index of any grapthefformL[PNN(q, c*, ¢)]
by using their orders instead of degree.

Step 1 and 2 validates our result.

Theorem 2.1.2.Let G be a line graph o2-subdivided probabilistic neural networks

then ABC atomic bound connectivity index of G is given as

ABOG) = dlee -~ 1))/t oo 1y 5T+ 2 (M qy

Proof.

Let G be line graph of 2-subdivided Probabilistic neural netvgarkwhich there are
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three layers called input, hidden and output layers hagingdesc* classes in which
each class contaio nodes. The following table shows the partition of edgesrué li

graph of 2-subdivided probabilistic neural networks waggrees and there count are

Type of edges Count

¢ —1)qec

(ccr,cct) | LeeRace
¢ (g+1

(a+1,q+1) | GG
c(c-1

(c.c) e
(cct,2) gcc

(2,0+1) gcc +cc
(2,c) cc

Now we find the atomic bound connectivity index of line grapl2-subdivided prob-

abilistic neural networks. Then according to formula ofraito bound connectivity

index
dy+dy—2
ABC(G)ZWGZE(G) \ ad
Now,
ABC(G) — gcc(cc — 1) Ve e —2  qec(q+1) /(a+1)+(q+1) —2
2 (cc)2 2 (9+1)?
+ CC*(Z_ Y \/C—I_Czci_z + qcc*\/;z*cjﬁ + (gec +cc*)\/—(q-;(1ci_—l'__12)_2
= g(cc'—1) C§2_1+c*(c—l)\/cf21+ng[q\z/q-%q—i-l] O
Verification.

Step 1. If PNN(3,2,2) be a graph have following edge types according to degree
(4,4), (2,2) and(4,2) having accounts 42, 6 and 28 respectively. Then according to
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formula

[dy+dy—2
ABC(G) = _
u,veZE(G) dydy
ABCIPNN(3,2,2)] — /4+4 2 2+2 2 4+2 2

- 46*7 g

72.

Step 2. If PNN(3,2,2) be a graph having order 48, then according to theoren? 2
Atomic bound connectivity index dNN(3,2,2) is

ABCIPNN(3,2,2)] = 3(4—1),/%%(2—1) 2;1+2&2[3f’+3+1]

ol

L3

— 21
fz

21
= —x/?5+—
2 V2

So, we can find Atomic bound connectivity index of any grapthefformL[PNN(q, c*, ¢)]
by using their orders instead of degree.

Step 1 and 2 validates our result.

Theorem 2.1.3.Let G be a line graph for t-subdivided probabilistic neur&tworks

fort > 3 then atomic bound connectivity (ABC) index of G is given as
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cct—1
2

+c*(c-1)\/C;1+chk[q*/q+q+1+—(q+l)(t_2)]

ABC(G) = g(cc"—1) 732 >

Proof.

Let G be line graph fot-subdivided Probabilistic neural networks for 3 in which
there are three layers called input, hidden and outputsadyavingg nodesc* classes

in which each class contagnodes. The following table shows the partition of edges
of line graph fort-subdivided probabilistic neural networks tor 3 w.r.t. degrees and

there count are

Type of edges Count
(cct, cc) (cc —Lgec *Zl)qcck
(9+1,9+1) w
(c,0) cc*(gfl)
(cc,2) gcc'
(2,9+1) gcc’ 4-cc
(2,c) cc’
(2,2) cc'(q+1)(t—2)

Now we find the atomic bound connectivity index of line graphtfsubdivided prob-

abilistic neural networks for > 3. Then according to formula of atomic bound con-

[dy+dy—2
ABC(G) = EEErErE—
u,veZE(G) dudy

nectivity index

Now,
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ABC(G) — gec(cct —1) veor +cc- -2 qec(q+1)/(q+1) +(q+1) -2

2 (ccr)? 2 (q+1)2
+ C+22C_2+cc*(q+1)(t—2) 22(22;2
e R A
Verification.

Step 1. If L[PNN(3,2,2)] be a graph have following edge types according to degree
(4,4), (2,2) and(4,2) having accounts 42, 22 and 28 respectively. Then according t

[dy+dy—2
ABC(G) = - v =
u,vezE(G) dudy
ABCPNN(3,2,2)] — /4+4 2 2+2 2 4+2 2

- _*@ \f ﬁ
= ?\/é—i_ﬁ

formula

Step 2. If PNN(3,2,2) be a graph having order 64, then according to theoren32
Atomic bound connectivity index d®NN(3,2,2) is
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ABCIPNN(3,2,2)] = 3(4—1),/4;21+2(2_1),/2;1+2\</‘;>[3\f+3+1+(3+21)(1)

3 2 3 48
— 9\ﬁ+—+12\ﬁ+—
2" 2 2" /2
3, 50
V2

21 .~ 50
N
2 V2

= 21,4/ 2
2—|—

So, we can find Atomic bound connectivity index of any grapthefformL[PNN(q, c*, c)]
by using their orders instead of degree.

Step 1 and 2 validates our result.

Theorem 2.1.4.Let G be a line graph of-subdivided probabilistic neural networks

then geometric-arithmetic index of G is given as

e O AV C R B W AVAC C R
LIGAG)] = ~S-l(ec'+q)+ cciqit 5 l(e=1)+ crqT1
Proof.

Let G be line graph of 1-subdivided Probabilistic neural netvgarkwhich there are
three layers called input, hidden and output layers hagingdesc* classes in which
each class contaio nodes. The following table shows the partition of edgesraé li

graph of 1-subdivided probabilistic neural networks wadgrees and there count are

28

]



Type of edges Count
¢ —1)qec

(ccr,ccr) | (eelace
¢ (gt

(a+1.q+1) | 5

ct(c—1
(c,0) col-d)

(cc,q+1) gcc

(g+1,c) cc

Now we find the geometric-arithmetic index of line graph otibdivided probabilistic

neural networks. Then according to formula of geometritharetic index

GAG) = 2y/dudly

Now,

LeaG) = eC(ec -1 2y/(ee)? | qec(atl) via+D?

2 2cc 2 2(9+1)
N cc(c—1) 2\/_+2qcc*\/cc* q+1) 2cc*\/c(q+1)
2 2c (cck+q+1) (c+g+1)
gcec ., 4,/cc( q-|—1 c(g+1
T R e A kTP | B A et
2 cc'+q+1 2 c+q+1

Verification.

Step 1. If PNN(3,2,2) be a graph have following edge types according to degree
(4,4), (2,2) and (4,2) having accounts 54, 2 and 4 respectively. Then according to

formula
2/dydy
CAG = 3 d#y
uveE(G) 4 TV
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GA(L[PNN(3,2,2)]) = &fzjf> 22V V4

2+2 4+2
__86®+1&@ 8
8 6 4

Step 2. If PNN(3,2,2) be a graph having order 32, then according to theorend 2
geometric-arithmetic index d*NN(3,2,2) is

GALIPNNGE.22)) = o7+ Vo)1 210y 4 HY2E D),
- o7+ 24 2n B
~ 56 27

So, we can find geometric-arithmetic index of any graph offtinen PNN(qg, c*, c) by
using their orders instead of degree.

Step 1 and 2 validates our result.

Theorem 2.1.5.Let G be a line graph foR-subdivided probabilistic neural networks

then geometric-arithmetic index of G is given as

R R YRR )

Proof.
Let G be line graph for 2-subdivided Probabilistic neural netgan which there are
three layers called input, hidden and output layers hagingdesc* classes in which

each class contaio nodes. The following table shows the partition of edgesrué li
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graph for 2-subdivided probabilistic neural networkstwdegrees and there count are

Type of edges Count
(ccr,cct) | Leeface
(a+1,q+1) | D
(c,c) cc*(g—l)
(cct,2) gcc
(2,0+1) gcc +cc
(2,c) cc

Now we find the geometric-arithmetic index of line graph fesubdivided probabilis-

tic neural networks. Then according to formula of geomedrithmetic index

GAG) = ? d“(?v
u,veE(G) u Oy
Now,
LIGAG)| — qgec(cct — 1) 24/(cc¥)? chk q-+1)2,/(q+1)2 1) 2v/c?
N 2 2cct 2 2(9+ 1) 2 2c
2qcc/2cct . \/ q+1
+ (o 12 +2(cc" +qcc) 1 C+2
_ gec Ve \/q—i-l c \/q—i-l NG
= e +q+4ﬁ(cck+2+ 053 ) +cc’ [—+2f( 03 +o55)
Verification.

Step 1. If PNN(3,2,2) be a graph have following edge types according to degree
(4,4), (2,2) and(4,2) having accounts 42, 6 and 28 respectively. Then according to

formula
2/dydy
KO- 3 Tra,
uveg(G) Y TV
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GAIPNN(3,2,2)]

2)\/4(4) L 62 /2 L 282 )\/2(4)
4+4 2+2 2+4
42+6+41§¢§
48+§3—”CZ

Step 2. If PNN(3,2,2) be a graph having order 48, then according to theorein® 2

geometric-arithmetic index d&*NN(3,2,2) is

GAPNN(3,2,2)] =

12
2

= 42+ 24\f2(—) +

= 48+

5&@

—[4+3+4v2(

V4

44

N2

1 22 4
L5243

3

———+2¢Z

V3l V2,
3+3 2—1—2]

So, we can find geometric-arithmetic index of any graph offtinen PNN(qg, c*,c) by

using their orders instead of degree.

Step 1 and 2 validates our result.

Theorem 2.1.6.Let G be a line graph for t-subdivided probabilistic neur&tworks

fort > 3 then geometric-arithmetic (GA) index of G is given as

LIGAG)]

Proof.

qcc’

= cc +q+4avV2(

2

¢ o2ya(atL, Ve

q+3

c+2

N +_\/q+i
ccc+2 g+3
)]

32
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Let G be line graph fot-subdivided probabilistic neural networks for 3 in which
there are three layers called input, hidden and outputsayavingg nodesc* classes
in which each class contamnodes. The following table shows the partition of edges

of t-subdivided probabilistic neural networks for 3 w.r.t. degrees and there count

are
Type of edges Count
(cct,cc) (cc—1jgec —21)qcc*
(a+1,q+1) | GG
(c,c) Cd(g_l)
(cc,2) gcc'
(2,9+1) gcc +-cc
(2,c) cc’
(2,2) cc'(g+1)(t—2)

Now we find the geometric-arithmetic index Bsubdivided probabilistic neural net-

works fort > 3. Then according to formula of geometric-arithmetic index

GA(G) = 2@
uveE(G) Y4 TV
Now,
LGAG)] — gec(cct — ZW gcc (q+1) Zm ) 22
2 2ccr 2 2(q+1) 2 2c
- Z?EZ\J{? 2(cc’ +qcck)7m+2 £+ch " (g4 1)(t—2)%(§>
- 8 e +q+4f<cﬁz+ﬁ>+cc*[°—21 Ha+D)(t-2
+ Z\fZ(fLLT3 c\-/fz)]
Verification.
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Step 1. If PNN(3,2,2) be a graph have following edge types according to degree
(4,4), (2,2) and(4,2) having accounts 42, 22 and 28 respectively. Then according t

formula
2,/d,d

HO)= 3 Tra,

uveg(G) Y TV

2)\/4( 22 )/ 2( 28 )\ 2(4)

GAPNN(3,2,2)] = 4+4 2+2 2+4

= 42422+ 112f
Lk

Step 2. If PNN(3,2,2) be a graph having order 64, then according to theorein 2
geometric-arithmetic index d&*NN(3,2,2) is

GAPNNG,2,2)] = 122[4+3+4f2<£1+£1>]+4[27 (3+1)+2f(¢3,w31 2{2)]
~ ar2ava eag s 220

56v2
= 64+ \/_

So, we can find geometric-arithmetic index of any graph offtlnen PNN(g, c*, c) by
using their orders instead of degree.

Step 1 and 2 validates our result.

Theorem 2.1.7.Let G be a line graph of-subdivided probabilistic neural networks

then the fourth version of atomic bound connectivity ABdex of G is given as
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cc—1) +/(ccr)2+qg—1 —1) VP+atce-1
ABG/(G) = aec! V2 )CC*((iC*zl)jq—Fl (q\fz) aG+D+oc
V202 +2q+ccr +c—2 V(cc)2+2+29-1
V(@@+1) +ec)(a(@+ 1) +¢) (ccf(cer —1)+q+1)(a(q+1) +cc)
c—1 /—c+q N V@E+c24+29-1

V2 cc-=1)+q+1  /(P+q+c)(cP—c+q+1)

]

+ cC'

Proof.

Let G be line graph of 1-subdivided Probabilistic neural netvgarkwhich there are
three layers called input, hidden and output layers hagingdesc* classes in which
each class contaio nodes. The following table shows the partition of edgesraé li

graph of 1-subdivided probabilistic neural networks wadgrees and there count are

Type of edges Count

c'—1)gcc
cc'(cc —1) +q+1,c¢(cc — 1) +q+1 | (£
dec (a+1)—2q0¢"
2

q(q+1) +cc,q(g+1) +cc

q(g+1)+cc,q(q+1)+c qcc
clc—1)+q+1Lclc—1)+q+1 (e-ec’

cc'(cc*—1)+q+1,9(g+1)+cc qcct

q(g+1)+c,clc—1)+qg+1 cc*

Now we find the fourth version of atomic bound connecti8C, index of the line
graph for 1-subdivided probabilistic neural networks. ilaecording to formula of

atomic bound connectivihBG, index

+S-2
ABG(G) = Voee—
u,veZE(G) S,
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Now,

-2

ABG(G) — qec’(cct — 1) \/2[cc*(cc*—l)—i—q-l—l]—2+qcc*(q+1)—2qcck V2[a(q+1) +ccf]

2 Vce(cer —1) +q+ 12 2 VIaq+1) +cc)?
N \/q(q+1+cck+q(q+1)+c—2)+cck(c—1)\/2[c(0—1)+q+1]—
via(a+1) +ccfal@+1) +¢ 2 VIclc—1+q+1)]2
N Ck\/[cc*<(cck—1)+q+1]+[q(q+1+cc*]—2
Veer(eer —1) +q+1][a(q+ 1) +cct
N A/a(Q+1) +ctelc-1)+(q+1) -2
VIaa+1)+dc (c—l)+Q+1]
~ gee(C6 D) V(cc)2+qg-1 Ve+atec —1
B qc[ V2  ccr(cck — 1)+q+1Jr fz (q-l—l)—l—cc*>
N V292 +2q+4-ccf +c—2 V(cc)2+2+29-1 |
V(@@+1)+cc)(qg+1)+¢)  (cci(cc —1) +9+1)(q(q+1) +cc?)
N cc*[c_l 2—c+q V@ +c2+29-1

v2ele=1)+a+1  /(P+g+c)(cP—c+q+1)

Theorem 2.1.8.Let G be a line graph of-subdivided probabilistic neural networks

then fifth version of geometric-arithmetic Gfadex of G is given as

(ccr—1) 1—(cc)? qg-1 (P+qg+cc)(gP+q+c)

GA(C) = Al — 3z g T 4 2q(q+ 1) +o(c + 1)
[(cc )2 —cc +q+1][(q +q+cck)]+cc*[c—1+(q2+q+c)(c2—c+q+1)]
[(cc)?(q+1)?] 4 (®+c2+2q+1)
Proof.

Let G be line graph of 1-subdivided Probabilistic neural netvgarkwhich there are
three layers called input, hidden and output layers hagingdesc* classes in which
each class contaio nodes. The following table shows the partition of edgesraé li
graph fort = 1-subdivided probabilistic neural networks w.r.t. degraed there count

are
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Type of edges Count

c'—1)gcc
cc'(cc —1) +q+1,c¢(cc —1) +q+1 | (U
gec (g+1)—2qec
2

q(q+1) +cc,q(g+1) +cc

q(g+1)+cc,q(q+1)+c qcc
c(c—=1)+q+1,c(c—1)+q+1 (e-ec’

cc’(cc'—1)+q+1,9(q+1) +cc’ qcc

q(q+1)+c,clc—1)+qg+1 cct

Now we find the fifth version of geometric-arithmet®As index of line graph of 1-
subdivided probabilistic neural networks. Then accordmérmula of fifth version

of geometric-arithmetiGAg index

Now,

cc’(cc—1)4+q+1, gcc(g+1)—2qcc

GAs(G) = qec(cc —1)]

q(q+1)+cc

]

[CI(CH-l)+CC*)][(CI(Q+1)+C)]] cc*(c—l>[ c(c-1)+q+1)
q(q+1)+cc+q(q+1)+c 2 2c(c—1)+qg+1]
[cc'(cc" — 1) +q+ 1[a(g+ 1)+cc*)]] o]

]

+ qcc|

+ qcc

2(ccr)?2+2q ] 2 [Z[q(q+ 1) + cc]

[a(g+1)+c][c(c—1) +q+1]

[ccr(ce — 1) +q+1][a(q+ 1) +cc]
(ccc—1) 1—(cc)? q-1 (P+q+cc)(g?+qg+c)

(g+1)g+c+c(c—1)+(q+1)

]

= qccf—; " 2[(cc)Zrq | 4 29+ 1) +o(c + 1)
[(cc)?—cc +q+D)[(P+g+cc)], . c—1 (P+g+c)(c2—c+g+1)
" (c)2((a+ 1)2) e (B, N N

Theorem 2.1.9.Let G be a line graph of-subdivided probabilistic neural networks

then the eccentric version of atomic bound connectivity AiBGex of G is given as

ABG5(G) = qcc( )+cc(

48 48 ) 8 8
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Proof.

Let G be line graph of 1-subdivided Probabilistic neural netvgarkwhich there are
three layers called input, hidden and output layers hagingdesc* classes in which
each class contaio nodes. The following table shows the partition of edgesrué li

graph for 1-subdivided probabilistic neural networkstwdegrees and there count are

type of edges count
(4,4) % [a(cc’ — 1)+ (c—1)]
(3,4) cc'(g+1)
33) i

Now we find the the eccentric version of atomic bound conmiggtiABG index of
line graph of 1-subdivided probabilistic neural networR$ien according to formula

of the eccentric version of atomic bound connectiBBG; index

eyt+e—2

ABG5(G) =
uveE(G) Y

Now,

ABG(G) = %[q(cc*—1)+c_1] 4:&)—2+CC*(CI+1)\/T+QCCK(3+1) 34;(33)—2

16+ 8v5—6v6 ., 8V/5-6v6, 6c%(c")?q V6cc*  cofct
g Ity )t Ty T3

= gcc( O

Theorem 2.1.10.Let G be a line graph of-subdivided probabilistic neural networks

then eccentric version of geometric-arithmetic {68) index of G is given as

%\ 2 * .
oAG) c2q<2c> +<:22c +CC*(4_f>_%>+4\/§7qcc*+cq;c

Proof.

Let G be line graph of 1-subdivided Probabilistic neural netvgarkwhich there are
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three layers called input ,hidden and output layers hagingdesc* classes in which
each class contaio nodes. The following table shows the partition of edgesrué li

graph for 1-subdivided probabilistic neural networkstwdegrees and there count are

type of edges count
(4,4) & [a(cc’ — 1)+ (c—1)]
(3,4) cc(q+1)
33) i

Now we find the eccentric version of geometric-arithm&ig, of this graph. Then

according to formula of eccentric version of geometritkamieticGA4 index

2./au8y
GA(G) =
u7veE(G)aJ+a/
Now,
e ec 2vV16 2v12 qcc(q+1)2V/9
GAG) = —-lalcc —1)+c—1—g—+cc(q+l)— + 4 (g >\6[
?q(c)? X 4/3 1. 4/3qec | cct
= Tyttt O

Theorem 2.1.11.Let G be generalized M-polynomial of line graph fosubdivided

Probabilistic neural networks. Then
M1(P,x,y) = cc*[c?q(c*)? +40° + 39+ c% + 1]

Proof.

Let P(x,y) be the M-polynomial oPNN(x,y). Then
(DX+Dy)[M(ly)ly—x-1

Dy =y%y

Dy = y[CZQ(C*)ZZ(CC"*l) X yoe 1 | qCC*(g+1)2Xq+1yq + 0*02(20*1) Xoye1
+qcc (q+ 1)xcCyd 2 crxatlyed

Dy — CZQ(C*)ZZ(CC“—l) X yoC | qCC“(g+1)2Xq+1yq+1 + 0*02(20—1) XCy°
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+qcc (q+ 1)xEC YAt 4 crexatlye

oM
ox

Dx — X[CZOI( D*ee D) yee - dyect . deC (D)’ q+1 Xyl | X 1ye

+ czq(c*)zx“’* Lya+l 4 ect (q+ 1)x9yF]

Dx — CZQ(C*)ZZ(CC“*D XCCyoC |- %(zﬁl)zxqﬂyqﬂ + CZ(C*)Z(Cfl) XCy©

+¢c2q(c*) Ayt - ccr (g + 1)xat Ly

(Dx+Dy) = c?q(c*)?(cc” — 1)x¢ y*¢ + qoct (q+ 1)yt + c2(c) (c— 1)xy°
+qcc (cC + g+ L)Xyt 4 et (c+ g+ 1)xatLye

(DX+ Dy)x_y—1 = cc*[c?q(c*)?+ 492 + 39+ 2 +1] O

Dx = x%>

Theorem 2.1.12.

mnk m2 m
Mi(P.x,y) = —-[(mk+ 1)+ (n+1)® — 4mPk? — mk+ 2mnk+ 2m] + mzk[? -5

—1]
Proof.
Let P(x,y) be the M-polynomial oPNN(x,y). Then

(DXDy)[M(P,X,Y)|x=y=1

Dy — mznkz(zmkfl) xmkymk mnK2+1)2Xn+1yn+1 4 mxmym
+mnkn+ 1)xMkyn1 4 Pk Lym

DxDy = X[m?’nk3(2mk71) xmk-Lymk | mnk(2+1)3xnyn+1 + mxm—lym
+ Mk Iy pPk(n 4 )Xy

DXDy — mSnk"’(zmk—l) xmkymk | mn‘(2+1)3xn+1yn+l+ mxmym

+ mPnkeXMyHL 4 Pk 1)xHym)

mnk

(DXDy)x—y—1 = 2= [(Mk+1)3+ (n+1)3 — 4m2k2 — mk+ 2mnk+2m] 4+ m2k[ 1 — 2 1]

Theorem 2.1.13.Let G be generalized M-polynomial of line graph fesubdivided

Probabilistic neural networks. Then

mk—1 mk k(m—1) mk k
+ + +—

Mo(PNN) = Sdie * 2nns ) T~ 2 (g 02 e

Proof.
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(SXSYM(PX,Y)]x=y=1

Sy: mk— 1kaymk kan+1yn+1 mem+ n+1xmkyn+1 Xn+1ym
1)

S T g

%memrl

mk1 mk k(m-1) mk K
(SXS¥xoy=1 = 51z + 2in+D) T2 T A2 T -
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2.2 The chain of Bismuth Tri-lodide (m— Bilsg)

"Bismuth Tri-lodidem— Bil3 is the inorganic compound with the formubal;. Bis-
muth Tri-lodide is gray-black solid that is the product oé tfeaction of dismuth and

iodine.” In Fig. 23, The chain of bismuth tri-iodide shown for= 3

Figure 2.3: 3- Bilj

In Fig. 24, a line graph ofm-subdivided bismuth tri-iodiden— Bil3 shown for

m=3

Figure 2.4:L[3— Bil3]

Theorem 2.2.1.Let G be a line graph of m-subdivided Bismuth Tri-lodide-1gil3

for m> 3 then the atomic-bond connectivity (ABC) index of G is given a
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ABC(G) = 12V2n?+ (10V10+11v2)m+ (5V10+ V2)

Proof.
Let G be line graph ofm-subdivided Bismuth Tri-lodiden— Bil3 for m> 3. The
following table shows the partition of edges of line graphmesubdivided Bismuth

Tri-lodide m— Bil3 for m> 3 w.r.t. degrees and there count are

type of edges count
(6,6) 30(2m+1)
(2,6) 12(2m+1)
(2,2) 247 — 6m— 18
(1,2) 4m+8

Now we find the atomic-bond connectivity (ABC) index of thimgh. Then according

to formula of atomic-bond connectivity (ABC) index

dy+dy—2
ABC(G) = Y e A
u,vezE(G) dydy

Now,
ABC(G) = 30(2m+1) 6%2)_2+12(2m+ 1) 62(22>_Z+(24"‘2—6m_18) 2;(22)_2
+ (4m+8) 2;(11)_2

= 12V/2m + (10v/10+ 11v2)m+ (5v/10++v2) O

Verification.
Step 1. If G be a line graph o > 3-subdivided Bismuth Tri-lodiden— Bil3 graph
have following edge types according to degree bd6e8), (2,6), (2,2) and (1,2)
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having accounts 210, 84, 180 and 20 respectively. Then dicgpto formula

dy+dy—2
ABC(G) = Y el
u,veZE(G) dydy

. 6+6—-2 6+2-2 2+2-2 2+1-2
ABC[3-Bils] = 210/ 4,/ 180,/ ——m— + 20y |
C[3— Bilg] 0 5(0) +8 52) +180 22) +20 20

210 84 180 1
= V104 V24 T oV2420—

g V10+ 5 V2+ V2t 7
= 35/10+ 1422

Step 2. If G be a line graph ofm-subdivided Bismuth Tri-lodiden— Bil3 for m> 3
having order 336, then according to theorer®. 2 Atomic bound connectivity index
of 1-Bilzis

ABC3—Bils] = (12v2)9+ (10v/10+ 11v2)3+ (5V10+2)
= 108v2+30V10+33v2+5V10+ V2
= 35V/10+142V2

So, we can find Atomic bound connectivity index of any grapthefformm— Bils by
using their orders instead of degree.

Step 1 and 2 validates our result.

Theorem 2.2.2.Let G be a line graph of m-subdivided Bismuth Tri-lodide-1gil3

for m > 3 then the geometric-arithmetic (GA)index of G is given as
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GAG) = 24P+ (54+12V3+ g\fZ)m+ (12+6V3+ 1—5&)

Proof.
Let G be line graph ofm-subdivided Bismuth Tri-lodiden— Bil3 for m> 3 in which

there are following types of edges are found.

type of edges count
(6,6) 30(2m+1)
(2,6) 12(2m+1)
(2,2) 247 —6m— 18
(1,2) 4m+8

Now we find the geometric-arithmetic (GA) index of this grapfhen according to

formula of geometric-arithmetic (GA) index

NG = 3 2\/dydy
u,veE(G) dy +dv
Now,
B 2.,/6(6) 2,/6(2) 2,/2(2)
GAG) = 30(2m+1) 16 +12(2m+1) 612 +(24m2—6m—18)W
2,/2(1)
+ (4m+8) 21
= 24mz+(54+12\/§+gx/é)m+(12+6\/§+1—36\/§) O
Verification.

Step 1. If G be a line graph ofm-subdivided Bismuth Tri-lodiden— Bil3 for m> 3
have following edge types according to degree bd6e8), (2,6), (2,2) and (1,2)

45



having accounts 210, 84, 180 and 20 respectively. Then dicgpto formula

GA(G) =

GA[3—Bilg] = 2102/%0) 8427\/ 1802V 22) | 5p2V'2

6+6 2+ 2 2+1
— 210+42\/§+180+§f2

— 390+42V3+ %)fz

Step 2. If G be a line graph ofm-subdivided Bismuth Tri-lodiden— Bil3 for m> 3
having order 336, then according to theorer.2 of geometric-arithmetic index of

3—Bilzis

GAB—Bily — 243+ (54+12/3+ 2203+ (12+ 63+ 252

16
— 390+42V/3+(8+ g)fz

40y/2
= 390+42V3+ %\f

So, we can find geometric-arithmetic index of any graph offtinen of line graph of
m-subdivided Bismuth Tri-lodiden— Bilz for m > 3 by using their orders instead of
degree.

Step 1 and 2 validates our result.
Theorem 2.2.3.Let G be generalized M-polynomial of line graph for m-sulmtéd
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Bismuth Tri-lodide m- Bil3 for m> 3. Then
M1(m— Bil) = 4[24m? + 225m+ 102,

Proof.

Let m— Bil3(x,y) be the M-polynomial om— Bil3. Then
(Dx+Dy)[M(m—Bil3(X,y))ly—x-1

Dy =y%y

Dy = y[180(2m+ 1)x8y° + 72(2m+ 1)x2y° 4 12(4n? — m— 3)x2y + 8(m -+ 2)xy]

Dy = 180¢y?(2m+ 1) + 722y0(2m+ 1) + 12x%y?(4m? — m— 3) + 8xy?(m+2)

Dx = x4

Dx = x[180(2m-+ 1)x%y6 4 24(2m+ 1)xyP + 12(4nm? — m— 3)xy? 4 8(m+ 2)y?|

Dx = 1808y0(2m+ 1) + 24x2y8(2m+ 1) + 12x%y?(4m? — m— 3) + 4xy?(m+ 2)
(Dx+Dy) = 360<8y®(2m+-1) +96x2y0(2m-+ 1) + 24x2y? (4mP — m— 3) + 12xy?(m+2)

(DX+ Dy)xey—1 = 4[24 +225m+ 102 O

Theorem 2.2.4.Let G be generalized M-polynomial of line graph for m-sulmtéd

Bismuth Tri-lodide m- Bilz for m> 3. Then

M1(m— Bil3) = 16[6m? + 152m+ 73

Proof.

Let m— Bil3(x,y) be the M-polynomial om— Bilz(x,y). Then
(DXDY)[M(1,X,Y)x=y=1

Dy = 180y8(2m+ 1) + 72x%y8(2m+ 1) + 12x%y?(4m? — m— 3) + 8xy?(m+ 2)
DxDy = X[1080y5(2m+ 1) 4 144xyP(2m+ 1) + 24xy?(4m? — m— 3) + 8y?(m+2)]
DxDy = 1080¢Ey?(2m+ 1) + 1442y%(2m+ 1) + 24x%y?(4m? — m— 3) + 8xy?(m+ 2)
(DXDy)x—y—1 = 16[6m? + 152n+73 O
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2.3 Sierpinski NetworksS(n, k)

"Sierpinski networksS(n, k) is isomorphic to the graphs of Tower of Hanoi with

disks.” In Fig. 23, The chain of bismuth tri-iodide shown for= 3

Figure 2.5: Sierpinski NetworkS(2,5)

Theorem 2.3.1.Let G be a graph of sierpinski network$nSk); then First Zagreb

eccentric index of G is given as

Mi(G) = (K™ -k)(2"

Proof.
Let G be sierpinski networl§(n, k). Then following table shows the partition of edges

of sierpinski network w.r.t. eccentric and there count are

Type of edges Count

—1 on—1 k1K
(2420 | P

Now we find the First Zagreb eccentric index of sierpinskwegks S(n,k). Then
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according to formula of First Zagreb eccentric index

Mi(G) = > [e(u)+e(v)],

u,veE(G)
Now,
kn+l —k
Mi(G) = ——5—(@ " +2"
kn+1 —k 01
_ (er-l _ k) (2n—1) 0
Verification.

Step 1. If S(n,k) be a graph have following edge type according to eccenéicit

(3,3) having accounts 60. Then according to formula

Mi(G) = 5 [e(u)+e(V)]
u,veE(G)

M;[S(n,K)] = 60(3+3)
— 360

Step 2. If S(n,k) be a graph having order 25, then according to theore81 First

Zagreb eccentric index &(n, k) is
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Mi[S(nk)] = (5*"1—5)(2°—1)
— (125-5)(3)
= 360

So, we can find First Zagreb eccentric index of any graph ofdaha S(n, k) by using
their orders instead of eccentricities.

Step 1 and 2 validates our result.

Theorem 2.3.2.Let G be a graph of sierpinski network$nsk); then Third Zagreb

eccentric index of G is given as

Proof.
Let G be sierpinski networs(n, k). Then following table shows the partition of edges

of sierpinski network w.r.t. eccentric and there count are

Type of edges Count

—1 on—1 kK
(22 | Y

Now we find the Third Zagreb eccentric index of sierpinskiwaks S(n,k). Then

according to formula of Third Zagreb eccentric index

Now,
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Mz(G) = > 2 hHErh
_ (knt_k)(z”—l)z O

Verification.
Step 1. If S(n,k) be a graph have following edge type according to eccenétcit

(3,3) having accounts 60. Then according to formula

M(G) = > [e(u)+e(v)]
u,veE(G)

Mi[S(n.k)] = 60(3)(3)
= 540

Step 2. If S(n,k) be a graph having order 25, then according to theoréh2 Z hird

Zagreb eccentric index &(n, k) is

MlSnK] = ()@ 1)

So, we can find Third Zagreb eccentric index of any graph ofdhe S(n, k) by using
their orders instead of eccentricities.

Step 1 and 2 validates our result.
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Theorem 2.3.3.Let §n, k) be generalized sierpinski networks. Then

kK'—5 k1 _ Bk

My (S0, )] = K2+ 5] K20k = 1)+ ()

Proof.

Let S(n,k)[x,y] be the M-polynomial of S(n,k). Then
(Dx+Dy)[M(S(n,K) (X, Y))]y=x=1

Dy = yo

Dy = y[2k(k— 1)xyk—2 4 KK =50 it

Dy = kdyK[2(k — 1)y~ 1 4 K50

oM
X

Dx = x[2k?x<—1yk—1 4 k(%*k) Xk1yK]

Dx = k2xkyk[2y~1 4 K53

(Dx+ Dy) = k2 yK[2y 1+ K25 L lodyk2(k— 1)y 1 + (k“+1+5k)]
(DX-+ Dy)xoy—1 = K2[2+ K=5] 4 k[2(k— 1) + K% [

Dx = x%2

Theorem 2.3.4.Let Sn, k) be generalized sierpinski networks. Then

(kn+l _ 5k)

Ma[S(n, 9] =22y (k= 1) 4

Proof.

Let S(n,k)[x,y] be the M-polynomial of S(n,k). Then
(DXDY)M(1,%,Y)]x=y=1

Dy = k¥yX[2(k — 1) —1+ﬂ]

DxDy = x[kx¥1yK[2(k— 1)y~ -l-m]]

DxDy = kx¥\y¥[2(k— 1)y~ 1y (-5 )

(DXDY) iy = K[2y L(k—1) + K53 O
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Conclusions



Conclusions

In this thesis, we have calculated the degree based topological indickspolgnomial

for line graph ot-subdivided graphs of probabilistic neural netwbfRNN— (g, c*, c)]

fort > 1 and also for line graph afrsubdivided graphs of Bismuth Tri-lodidgém—

Bils] for m> 3. We calculated the eccentric version of atomic bound connecA6y

index and eccentric version of geometric-arithm&id;(G) index for line graph of
1-subdivided probabilistic neural networkEPNN(q, c*, c)]. We also found the neigh-
bourhood degree based topological indices for line graph of 1-subdivided graphs of
probabilistic neural networkk[PNN(qg,c*,c)] We formulated first and third Zagreb

eccentric index ant-polynomial of sierpinski networkS(n, k).
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