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ABSTRACT

The Wiener index W (G) is a distance-based topolignvariant much used in the study of the stnespuroperty
and the structure-activity relationships of varialasses of biochemically interesting compoundsothiced by Harold

Wiener in 1947. It is defined by the sum of thetatises between all (ordered) pairs of vertices ofnGhis paper, we

obtain Wiener index of degree splitting graph oflitysnake$NC, and also complete snakd¥<,, obtained from the path
using MATLAB.
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1. INTRODUCTION

The concept of Wiener index was first proposed ayditl Wiener 50 years ago as an aid to determimddiling

point of paraffin [12]. It is defined as the halums of the distances between all pairs of verticds Go

1
W(G) = EZ d(u,Vv) Where d (u,v) is the number of edges in a shop@tt connecting the vertices u & vin G
u,v

Notation: W(G) = %Z d(u,v) => d(u,v)

u<v

Basic Results

2_
Lw(p,) =20 D)
6
1 .. .
—n”forniseven
2W(C,) =
3 (n—=1)n(n+1) fornisodd
3.W(Kn):w
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2. DEFINITIONS AND PRELIMINARIES

Our notation is standard anthinly taken from standard books of graph theory [3] In this paper, we consider
finite, nontrivial, simple and undirected graj For a graph G, we denote by V (G) aBdG), its vertex and edge sets,

respectively.

The PathP,is a tree withwo vertices of degree 1 and (n-2) vertices of degreeh2 distanced (u,v) between

the vertices u and v of the graph G is equal tgtk of the shortest path that connectsnal v.

IN1966A. Rosahas defineclmCn is the connected graph in which m-copies arenisrphic to the cycleg]2],[5]-
Similarly,mKnis the connected grhgn which m-copies are is omorphic to tbemplete grapK,. Recently we have

determined the Wiener indices BC, and MK .without using MATLAB [11]

Suppose chemical reaction is represented as thsfdranation of the chemical graph representingréaetion’s
substrate into another chemical graph represethimglegree splitting, the graph obtainethis manner may or may not

exist in reality, but it is in the interest of tlehemist to check the characterization of the sainbtl new molecule
structure. In this paper, we have given progranfifatingW/( an), W(DS(mCn )) andv(MK.), W(DS(MK)) with

respect to the Adjacency matrix using MATL.

Splitting Graph S (G) was introduced bSampath Kumar and Walikar. For each vertev of a graph G, take a
new vertex v' and join 1o all vertices 0G adjacent to v: The graph S)(@us obtained is called the splitting graptG
[6]. In the similar way,degree splitting graph DS (G) was introduced byR. Ponraj and S. Somasundaral.
Let G = (V; E) be a graph with V =81 S, [ ......... 0 sO T, where each;$ a set of vertices having at least 1
vertices and having the same degree T = V-[1S. The degree splitting graph of Glenoted byDS (G) is obtained
from G by adding vertices yww, ..., w;and joining wto each vertex of @< i <t) [4],[7].

Example
H H H
I | I
H-C-C-C-H
I | I
H H H o o o
Figure 2.1: Propane -85 Figure 2.2: P
H H
| |
H—C—-C—H
I [
H—C—-—C—H
[ I
H H
Figure 2.3: Cyclobutane —Eig Figure 2.4: G,
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3. WIENER INDEX OF DEGREE SPLITTING GRAPH OF mC,

Definition: 3.1[9]
A Triangular Snake is a graph which is obtained from a path&v 1,V ......... Vm+1} DY joining v; and v,; to a

new vertex wfor i={1,2,......, m}. It is denoted by T where m’ denotes number of blocks in a graph.
Definition: 3.2[8]

A Quadrilateral Snake Graph QS, is obtained from a pathPu:{u,W,.....uUn} by joining u and ., to two

new vertices aand b and also joining;and kfor i=1 to m

Figure 2.5: - 54

Definition: 3.3[11]

Cyclic snakeis a graph which is obtained from a path.Ku,u,......... Un+1} DY joining y and . to the initial
and terminal vertices of the path of length n-Dessively. It is denoted byiC,, , where '’ denotes number of copies in a
graph. In other words, each cycle shares two \egiticthe chain with an exception of the initial @aadninal cycles. i.e.

the number of copies in a chain is denoted by meauth cycle of length is n.
Theorem: 3.1[11]
2 1 2 m
W(an) = (Zn _3)W(Pm+1) + (n - 2) W(Pm) + E(n - 2)(” -2n _1) 2 +

m+1
2(n” -10n+ 27)(2 ] + (%(n —-4)(n* -1)+D)m  when n be odd and#3

= @n=3W(P,.) + (1= 2)"W(P,) + S (n* ~4n+ 4)[;"] +

m+1
%(n - 2)2(2 j+%(n3 - 4n” +8) + )mWhen n be even

The following MATLAB program illustrates finding Adcency matrix of degree splitting grapthn with the
extension of the earlier finding [11].

%%Program for finding Adjacency matrix of degree splitting graph of an

m= input (No.of Copies m3,

n= input (Cycle with vertices n¥’

A=11;

for i=1:(m*n)-m
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12

A (i, i+1) =1; A (i+1, i) =1;

end

for i=1:n-1:(m*n)-m-n+2

A (i, i+n-1) =1; A (i+n-1, i) =1;

end

for i=1:(m*n)-m+1

A (i, (m*n)-m+2) =1; A ((m*n)-m+2, i) =1;

end

if m>=3&&n>=3

for i=n:n-1:(m*n)-m-n+2

A(i,(m*n)-m+3)=1;A((m*n)-m+3,i)=1;

end

elseifm<3&&n>=3

for i=n:n-1:(m*n)-m-n+2

A(i,(m*n)-m+2)=0;A((m*n)-m+2,i)=0;

end
end

A

K. Thilakam & A. Sumathi

Table 3.1: Values of W (mCn) for 1< M £ 10,3 N<10

W(mCn) .
8 4 5 6 7 8 9 10
1 3 8 18 27 42 64 90 12t
2 14 4C 78 144 22¢ 352 50C 70C
3 37 10% 20% 37¢€ 594 912 129¢ 180¢
4 7€ 212 41t 74¢ 117¢ 179¢ 253¢ 352¢
5 13t 37C 71t 128t | 201C 305(C 429( 593¢
m 6 21¢€ 58¢ 113c 201z | 313: 472¢ 662 912(
7 32¢ 87t 167¢ 295¢ | 457¢ 6861 959( 1316(
8 47z 124C | 236( 413¢€ | 638¢ 952¢ 1326¢ | 1813¢
9 651 169z | 3207 558% | 858¢ 1275¢ | 1770¢ | 2412¢
1C 87C 224C | 423( 732C | 1122(C | 1660C | 2298( | 3122(

Table 3.2: Values of W (DS (mCn)) for K m<10,3<n<10

n
HERnE) 3 4 5 6 7 8 9 10
1 6 12 20 30 42 56 72 90
m 2 20 42 72 112 16C 21¢ 28( 352
3 57 11¢ 192 29t 412 551 707 881

Impact Factor (JCC): 1.8673

Index Copernicus Value (ICV): 3.0
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94 194 32¢ 50z 71C 95( 122: 152¢
141 29¢ 50z 76¢ 108¢ 145¢ | 187¢ 234¢
19¢ 41¢ 714 1094 155(C 207¢ | 267¢ 335(C
26t 562 964 147 209: 2807 | 361¢ 452¢
34z 73C 1252 | 191¢ 271¢ 364¢€ | 4702 588¢
42¢ 91¢ 157¢ | 2417 342¢ 459t | 5927 7421
10 52¢ 113C | 1947 | 297¢ 421/ 565¢ | 729¢ 913¢

© |0 N | |0 |

4. WIENER INDEX OF DEGREE SPLITTING GRAPH OF mK|
Definition: 4.1[8]

mK4snake's a graph obtained from quadrilateral snake gré@p8,) by joining each uto h and ., to g

R XA

Figure 5: mK_4

wherei=1tom.

Definition: 4.2 [8]
MK, snakes a graph obtained frol‘mCn inwhichall the vertices in a copy are adjacentaoheother.
Theorem: 4.1[8]

wimk,) =" Bwe,) + S E R, + @)

The following MATLAB program illustrates finding Adcency matrix of degree splitting grapthn with the

extension of the earlier finding [10].
%%Program for finding Adjacency matrix of degree splitting graph of MK
m= input (No.of Copies m3,
n= input (complete graph with vertices ="'
A=1I;
for i=1:(m*n)-m+1
for k=1:m
for i=((k-1)*n)-(k-1)+1:(k*n)-k+1
Forj= ((k-1)*n)-(k-1) +1 :( k*n)-k+1
if i==j
A(i,))=0;A(,)=0;

else

www.iaset.us anti@iaset.us
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AG)=1:AG,1)=1;
end
end
end
end
end

for i=1:(m*n)-m+1

A(i,(m*n)-m+2)=1;A((m*n)-m+2,i)=1;

for i=n:n-1:(m*n)-m-n+2

A(i,(m*n)-m+2)=0;A((m*n)-m+2,i)=0;

end
end
if m>=3&&n>=3

for i=n:n-1:(m*n)-m-n+2

A(i,(m*n)-m+3)=1;A((m*n)-m+3,i)=1;

end
elseifm<3&&n>=3

Fori=n: n-1:(m*n)-m-n+2

A (i, (m*n)-m+2) =0; A((m*n)-m+2,i)=0;

end
end

A
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Table 4.1: Values of W (mKn) for 1< m< 10, 3<n<10

W(mKn) .
3 4 5 6 7 8 9 10
1 3 6 1C 15 21 28 36 45
2 14 3C 52 80 114 154 20C 252
3 37 81 142 22C 31t 427 55€ 702
4 7€ 16€ 29€ 46C 66C 89¢€ 116¢ 147¢
5 13¢ 33C 53C 82t 118t | 161C 210¢ 265¢
m 6 21¢€ 48€ 86C 134(C 192¢ | 261¢ 341¢ 432(
7 32¢ 73¢ 130z | 203C 291¢ | 396¢ 518( 6552
8 47z 105¢ | 1877 | 292C 420C | 571% 745¢€ 9432
9 651 145¢ | 258€ | 403t 580f | 789¢ 1030¢ | 1304:
1C 87C 195C | 346( | 540C 777C | 1057C | 1380C | 1746¢(

Impact Factor (JCC): 1.8673

Index Copernicus Value (ICV): 3.0
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Table 4.2: Values of W (DS (mKn)) for < m<10,3<n<10

W(DS(mKn)) n

3 4 5 6 7 8 9 1c

1 6 1C 15 21 28 3€ 45 55

2 2C 38 62 92 12¢ 17¢ 21¢ 272

3 57 10¢ 16¢ 24¢€ 33¢ 447 57C 70¢
4 94 18C 284 43¢ 60€ 804 103C | 128¢
5 141 271 45¢ 684 95¢& 1271 | 1632 | 203¢
m 6 19¢€ 39€ 66C 99C 138¢ | 184¢ | 237€¢ | 297C
7 26E 537 90C 135¢ | 189¢ | 253t | 3262z | 408C
8 34z 70C 117¢ 177¢ | 249¢ | 333 | 429C | 536¢
9 42¢ 88t 149¢ 225€ | 3171 | 423¢ | 546( | 683¢
1C 52€ 109z | 184¢ 279¢ | 393C | 525€¢ | 677z | 847¢

5. CONCLUSIONS

In this paper, Wiener Index of certain classesyafic chain mq and mKn,

w (DS (MC,))), W (DS (MK)) is formulated using MATLAB.
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