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ABSTRACT

The Wiener index is one of the oldest molecular-graph-based structure-
descriptors. It was first proposed by American Chemist Harry Wiener in
1947 as an aid to determining the boiling point of paraffin. The study of
Wiener index is one of the current areas of research in mathematical
chemistry. It also gives good correspondence between Wiener index (of

molecular graphs) and the physico-chemical properties of the underlying
3 ' organic compounds. That is, the Wiener index of a molecular graph provides
a rough measure of the compactness of the underlying molecule. The

A. SUMATHI Wiener index W (G) of a connected graph G is the sum of the distances

W(6) =T, dwv)

this paper, we give MATLAB program for computing theWiener index

between all pairs (ordered) of vertices of G.

ofAmalgamation of cycles and paths with cycles and complete graphs.
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INTRODUCTION
A topological index is a unique value characteristic of the molecular graph and is mathematically known as the

graph invariant. The topological index of a molecule is a non-empirical numerical quantity that quantifies the
structure and thebranching pattern of the molecule. Therefore, the topological analysis of a molecule involves
translating its molecular structure into a characteristic unique number (or index) that may be considered a
descriptor of the molecule under examination. Usage of topological indices began in 1947 when chemist Harry
Wiener [5] introduced Wiener index to demonstrate correlations between physicochemical properties of
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organic compounds and the index of their moleculargraphs. It is defined as the half sum of the distances
between all pairs of vertices of G.

W(G) = %Z d(wv) = Z d(wv) = Z d(uy ;)

Uy i<
Where d(u,v) is the number of edges in a shortest path connecting the verticesu & vin G
2. Definition and preliminaries
In this paper, we consider finite, nontrivial, simple and undirected graphs. For a graph G, we denote by V(G)
and E(G), its vertex and edge sets, respectively. Our notation is standard and mainly taken from standard
books of graph theory[1]
Graph Amalgamation: Let H be a graph then graph Amalgamation G obtained by joining two or more copies of
the same graph H either with common vertex or with common edge[3]. In other words, Let G and H are two
graphs. Let u € V(G), v € V(H) then Amalgamation of (G, u)with(H,v) is the graph obtained by forming disjoint
union of G and H and identifying u and v. It is denoted by Amal(G,H,(u,v))[2]. Let G and H are two graphs with
|V(G)|= m and |V(H)| = n. then Amalgamation of G and H is the graph obtained from taking one copyof G

and n copies of H and attaching(identifying) the i" vertex of G to i copy of H.

YAWAYAVA

al(Cy,C3 Amal(P,,G;)
Fig.1

Wiener index of a graph through MATLAB is given in [4] detail.Here, we find the Wiener index of
Amalgamation of some standard graphs P,, and C,,,P, and K, , C, and C,, , C, and K,with the extension of the
earlier finding [4].

3. Wiener index of Amal(C,, C,,)

The following program computes the Adjacency matrix of Amal(C,, C,,) for arbitrary nand m.
%Adjacency matrix for Amal(C,, C.,)

m= input('Cycle with vertices m=');

n= input('Cycle with vertices n=');

A=[];

fori=1:m:(m*n)-(2*¥*m)+1

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

end

fori=1:(m*n)-1

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

if rem(i,m)==0

A(i,i+1)=0;A(i+1,i)=0;

end

end

fori=1:m:(m*n)-m+1

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

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

end

A;
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The following output illustrates Wiener index of Amal(C,, Cs)
4\ MATLAB R2012a = b

File Edit Tet Go Cell Tools Debug Parallel Deskiop Window Help

Shortcuts (@ Howto Add (2] What's New

r 3
Command Window H Biograph Viewer 1 Eﬁu |

Cycle with vertices m=5

File Tools Window Help A
Cycle with vertices n=4% —
Wiener index of Amal(Cn,Cm) , W = 620 2% {"7
fi »»
Node 19
# Editor - D:\SUMD\mat\bin\AmalCnCrm.m 1
NEW|$RRIC (22 Aanf| b -00 R0 B8 s
BBl -w |- [x [HE9 Node 14 [Nade 18]
it|= clc
A= clear all
3 $Adjacency matrix for Amal (Cn,Cm) m
4-  m= inpur('Cycl 5 [Node 9] [Node 13] [Node 17]
5 - n= input ('Cycle with v
&-  n=[]:
7 - for i=1:m:(m*n)-(2*m)+1
ale (3, i4m)=1;A (i4m, 1) =1 [Node 4] [Node 8] [Node 12]  [Node 16 |
9 - end
10 - for i=1:(m*n)-1
11 - A(1,i+1)=1;R(i+1,1)=1;
e Tt remiime=0 [Mode 3] [Node 7] [Mode 11]
13 - R(1,i+1)=0;R(i+1,1)=0;
ik|= end
15 - end
16 - for i=l:m: (m*n)-m+1l
17 - B(i,i4m-1)=1;A(14m-1,1)=1;
18 - A( (m*n)-m+l,1)=1;A(1, (m*n)-m+l)=1;
19/ = end
20 - A:
= G=sparae (&) ; h

[ [n1 i1 |OR

snem | |
s |

3.1. Wiener index of Amal(P,,, C.,)

When the symbol % is typed in the beginning of a line, the line is designated as a comment. This means that
when the Enter key is pressed the line is not executed. Therefore, in the above program %A((m*n)-
m+1,1)=1;A(1,(m*n)-m+1)=1;is not executed. We get aAdjacency matrix for Amal(P,, C.,)

4. Wiener index of Amal(C,, K,)
The following program computes the Adjacency matrix of Amal(C,, K,,) for arbitrary nand m.

%Adjacency matrix for Amal(C,, ,Kr,)
m= input('Complete graph with vertices m=');
n= input('Cycle with vertices n=');
A=[];

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

end

fori=1:(m*n)-1

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

if rem(i,m)==0

A(i,i+1)=0;A(i+1,i)=0;

end

end

fori=1:m:(m*n)-m+1
A(i,i+m-1)=1;A(i+m-1,i)=1;
A((m*n)-m+1,1)=1;A(1,(m*n)-m+1)=1;
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end

for k=1:n

for i=((k-1)*m)+1:k*m
for j=((k-1)*m)+1:k*m
if i==j

A(i,j)=0;A(j,i)=0;

else

A(i,j)=L;A(,)=1;

end

end

end

end

A;

4.1.Wiener index Amal(P,, K,,)

The following outputillustrates Wiener index of Amal(P3, K,),in which program illustrates to find the Adjacency
matrix of Amal(Cs, K4).But %A((m*n)-m+1,1)=1; A(1,(m*n)-m+1)=1; is not executed. Therefore, We get a

Adjacency matrix for Amal(P3, Ky),.

4\ MATLAB R20123 o %

File Edit Debug Parallel Desktop Window Help

Shortcuts ] Howto Add @) What's New r

e u Biograph Viewer 2 [EIE‘Q
Complete graph with vertices m=4 File Tools Window Help Bl
Cycle with vertices n=3 :;\ _\\ {W?

Wiener index , W = 154

fx >

T Editor - D:ASUMNmatibin\ AmalCmkn.m

NEBARRIC[eD-[Aenn|B -BRRRY BB s

g -0 |+ ]+ [x |80
al=

2 -

3 matrix for Amal (Cn,Em)
4 - h vertices m=');
Fl= n= input ('Cycle with vertices n=');
6— B=[];

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

8- A(1,14m)=1;A(im, 1)=1;
Ol= end

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

1 - B(1,141)=1:A(141,1)=1;

12 - if rem(i,m)==0

15 - R(1,1+1)=0;R(1+1,1)=0;

14 - end

15 - end

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

17 -

18

b= g

20 - for

Fig.3
Table 1: Wiener index of Amalgamation (G,H)

8:47 PM |4

L BRI

00’ o

_|

S.No. Amal(G,H) Wiener index
1 Amal(Cyo, Cso) 623437500
2 Amal(Cys, Keo) 9188250
3 Amal(Pgo, Cao) 114704000
4 Amal(P3s, K7s) 46864125
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CONCLUSIONS

In this paper,MATLAB Program has been presented for computing the Wiener index of Amalgamation of cycles
and paths with cycles and complete graphs for arbitrary values of m,n.
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