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Abstract

In this study, MATLAB program for computing power of an IF matrix, strength of
connectedness and index matrix of an IFG and its line IFG have been developed. This has
been formulated using the theoretical aspects which are proved in [4]. These programs
have been verified with suitable illustrations. The proposed MATLAB program is simple,
efficient and takes less computational time in image segmentation. The author hopes that
this paper will benefit other researchers who are working in the field image segmentation,

fuzzy graph theory and intuitionistic fuzzy graph theory.
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I Introduction
MATLAB stands for MATrix LABoratory. It is a high-level programming language and

interactive environment for numerical computation, visualization and programming. MATLAB

is developed by MathWorks. Cleve Moler is Chairman and Chief Scientist at The MathWorks.
1
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The founders of The MathWorks recognized the need among engineers and scientists for
more powerful and productive computation environments beyond those provided by languages
such as Fortran and C. In response to that need, the founders combined their expertise in
mathematics, engineering, and computer science to develop MATLAB, a high-performance
technical computing environment. MATLAB combines comprehensive math and graphics
functions with a powerful high-level language” (MathWorks Inc.) and is primarily a tool for
matrix computations. It provides vast library of mathematical functions for linear algebra,
statistics, Fourier analysis, filtering, optimization, numerical integration and solving ordinary
differential equations. MATLAB has a large collection of toolboxes for variety of applications.
A toolbox consists of functions that can be used to perform some computations in the toolbox
domain. Some examples of MATLAB toolboxes are: signal processing, image processing,
neural network, control system, statistics, symbolic mathematics, optimization and system
identification.

Peeva K. and Y. Kyosev [8] introduced fuzzy relational calculus toolbox and created library
for intuitionistic fuzzy set in fuzzy relational calculus toolbox. But still there is no MATLAB
program to find about intuitionistic fuzzy graph using its index matrix and incidence matrix.
So, motivated by the work of Peeva, K. and Y. Kyosev[8], we developed a MATLAB progam for
strength of connectedness, power of an IF matrix and index matrix of line IFG using the same
fuzzy relational calculus toolbox. Fuzzy connectedness method has achieved good performance
for image segmentation. There are several image segmentation methods based on fuzzy concept
among which fuzzy connectedness is a well-known techniques for this purpose. However, in
the computation of fuzzy connectedness, these MATLAB programs can also be used to find
strength of connectedness for fuzzy graph by omitting the non membership degree of vertices
and edges. The theoretical results for writing such programs have been taken from|[4][2][1][7],
where Atanassov introduced the index matrix representation of intuitionistic fuzzy graphs and
discussed its operations in [2][1], R.Parvathi et al.[7] discussed operations on intuitionistic fuzzy
graphs using index matrices and M.G.Karunambigai et al. [4] analyzed the properties of the
power of an intuitionistic fuzzy graph and given the relationship between the index matrix of
an intuitionistic fuzzy graph and power of an intuitionistic fuzzy graph. The present research

work is a continuous study of [4].

In this Section I, the basic definitions and theorems which are used for further sections have
been presented. A MATLAB program for operations of IF matrices like maxmin sum, minmax
sum and power of an IF matrix have been presented with suitable illustration in Section 2. In
Section 3, a MATLAB program for strength of connectedness and index matrix of an IFG and

its line IFG have been formulated with suitable illustrations.
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II Preliminaries:

Here, the basic definitions and theorems of intuitionistic fuzzy graph have been presented.

Definition 2.0.1 [5] An Intuitionistic Fuzzy Graph (IFG) is of the form G = (V, E) said to
be a minmaz IFG if

(1) V. =A{vy,...,v.} such that p; : V. — [0,1] and v; : V — [0,1], denotes the degree of
membership and non-membership of an element v; € V' respectively and 0 < p; +v; <1,

for every v; €V,

(2) ECV XV where p; -V xV —10,1] and v;; : V xV —[0,1] are such that
pij < min(g;, 1)
vij < max(v;, vj) ,
denotes the degree of membership and non-membership of an edge e;; = (v;,v;) € E
respectively, where, 0 < p;; +v;; < 1, for every e;; = (v;,v;) € E. The degree of
hesitance(hesitation degree) of the verter v; € V. in G is I; = 1 — p; —v; and the degree
of hesitance(hesitation degree) of an edge e;; = (v;,v;) € E in G is IL;; =1 — p;5 — v4.

Definition 2.0.2 /5] Let G = (V, E) be an intuitionistic fuzzy graph.A walk is a sequence of
vertices and edges, where the endpoints of each edge are the preceding and following vertices in
the sequence, such that either one of the following conditions is satisfied.

1) pij >0 & vy =0 for somei & j. 2) pij >0 & vy >0 for some i & j. If a walk
begins at v; and ends at v; then it is an v; —v; walk. A walk is closed if it begins and ends

at the same vertex.

Definition 2.0.3 /5] Let G = (V,E) be an intuitionistic fuzzy graph. A path P in an
intuitionistic fuzzy graph G is a sequence of distinct vertices vi,vs,...,v, such that either
one of the following conditions is satisfied.

1) 1ij >0 & vy =0 forsomei & j. 2) p; >0 & v; >0 for somei & j.

Definition 2.0.4 /5] Let G = (V, E) be an intuitionistic fuzzy graph. The length of a path

P =wvvy.vp41 (n>0) in G isn.

Definition 2.0.5 /5] Let G = (V, E) be an intuitionistic fuzzy graph. The length of a path

P =vvg..0041 (n>0) in G isn.
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Definition 2.0.6 [5] An intuitionistic fuzzy graph G = (V, E) is connected if any two vertices
are joined by a path.

Definition 2.0.7 [5] Let G = (V, E) be an intuitionistic fuzzy graph. The u— strength of a
path P = vyvy...v, in an intuitionistic fuzzy graph G is denoted by Suq)(P) and is defined
as min{p;;}, forall i,j =1,2,...,n

Definition 2.0.8 /5] Let G = (V, E) be an intuitionistic fuzzy graph. The v— strength of a
path P = v1vy...0, in an intuitionistic fuzzy graph G is denoted by S,y (P) and is defined as

max{v;;}, forall i,j=1,2,...,n

Definition 2.0.9 [5] If v;,v; € V C G, the u— strength of connectedness between the vertices
v; and v; in G is CONNye(vi,v;) = max{Syc)(P)} and v— strength of connectedness
between the vertices v; and vj in G is CONN, (v, v;) = min{S, ) (P)} for all possible

paths between v; and v; .

Definition 2.0.10 [5/ An intuitionistic fuzzy graph, G = (V,E) is said to be a strong

intuitionistic fuzzy graph iof
pi; = min(p;, ;) and v;; = max(v;,v;), Ve, ; € E.
Definition 2.0.11 [6/ An intuitionistic fuzzy matriz(IFM) is a matriz of order m x n and is

defined as A = {< a,,;,ay; >}mxn, where a,,, € [0,1], ay,; € [0,1] such that 0 < a,,, +a,,, <

1,1<i<m and 1 <j<n. It can also be represented in the matrix form,

< Qs Aoy > < Qprios Aupy > ... < Ay s Ay >

< Aping y Augy > < Apiggy Augy > ... < Qpgy, s Augy, >
A= {< QApijy Quy; >}m><n =

< Qpipny s Qv > < Qpinos Aupyo > L < Qprrny A >

Definition 2.0.12 The number of rows and columns that IF matrix has called its dimension
or its order. That is , the dimension or order of IF matriz with m rows and n columns is

m X n. The individual items in an IF matriz are called its elements or entries.
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Definition 2.0.13 [6] Let A = {< a,,;,0y; >}mxn be a intuitionistic fuzzy matriz. The
transpose of the matriz A is denoted by AT and is defined as AT = {< Qpijss Ogy > Frxm -

Definition 2.0.14 [4] LetA = {< au,;,au; >}tmxn and B = {< by, by, >}mxn be two
intuitionistic fuzzy matrices. Then two IF matrices A and B are equal to each other, if
they have the same dimensions m x n and the same elements a,,, = by, a,,; = b, fori =
1,...,mand j=1,...,n. It is denoted by A= B

Definition 2.0.15 [{] Let A = {< a,;,ap; >}mxn and B = {< by, by, >}mxn be two
intuitionistic fuzzy matrices. Then the two types of sum of A and B are defined as

1) maxmin sum of IF matrices : A 4paxmin B = {< cuyiCny Sl = <
max(ay,;, by, ), min(ay,;, by,;) >, 1<i<m,1<j<n.

2) minmax sum of IF matrices : A +mimmax B = {< CunCuy St = [<

min(ay,;, by, ), max(ay,;, by,;) >, 1<i<m,1<j<n.

Notation 2.0.1 Throughout this paper, we denote "+ as "+".

max min
Definition 2.0.16 [{] Let A = {< a,,;,0u; >}mxn and B = {< by, by, >}tnxp be two
intuitionistic fuzzy matrices. Then the two types of product of A and B are defined as

1) maxmin product of IF matrices : A ®pumin B = {< cuyrCoy Sl = <
max(min(ay,;, by, )), min(max(a,,,b,,)) >}, 1<i<m,1<j<p1<k<n and
2)minmax product of IF matrices: A ®pinmax B = {< CujiCuy Sl = [<

min(max(ay,;, by, )), max(min(a,,,b,,)) >}, 1<i<m1<j<pl1<k<n.

Definition 2.0.17 [4] Let A = {< ay,;,ay,, >}mxn be intuitionistic fuzzy matriz and k is a
positive integer. Then the k™ power of an intuitionistic fuzzy matriz is denoted by AF and is

defined as maxmin product of k— copies of an intuitionistic fuzzy matriz A .
Definition 2.0.18 [2/ Let G = (V,E) be an intuitionistic fuzzy graph. The index matriz

representation of intuitionistic fuzzy graph(IMIFG) is of the form [V, E CV x V] where V =
{v1,v9,...,v,} and
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V1 v2 Un
v1 < i, 11 > < pig, V12 > o < i, Vin >
v2 < por, Vo1 > < f22,V22 > ... < fop, Von >
E = {< pij, Vij >}Ymxn =
Un < Hn1;Vn1 > < Hn2,Vn2 > ... < Unpp, Vnn >

where < pi;,vi; >€ [0,1] x [0,1](1 < 4,5 < n), the edge between two vertices v; and v; is
indezed by < 1,V > .

Note 2.0.1 Index matriz representation of any intuitionistic fuzzy graph is an intuitionistic

fuzzy matriz.

Definition 2.0.19 /4] Let G = (V,E) be an intuitionistic fuzzy graph where V =
by, >
Hijo

}oxm , where mand m represents the number of vertices and number of edges of G respectively,

{vi,v2,...,vn} . The incidence matriz of an intuitionistic fuzzy graph G is B = {< by, by,

whose entries of B are as follows:
< p(e;),v(e;) >, if an edge e; is incident on the vertex v;
B = {<by,,by,, >}nxm =

< 0,1 >, otherwise

It can also be represented in the matrix form,
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vl <pler),vler) > < plen),vier) > ... <plen) v(en) >
va <pler),vier) > <upler),v(en) > ... < pule,),vie,) >
B = {< by, bu; >}tnxm =
v\ < pler),vier) > <pler),v(ez) > ... <plen),vien) >

where < p(e;),v(e;) >€[0,1] x [0,1].

Definition 2.0.20 [}/ Let G = (V,E) be an intuitionistic fuzzy graph, where V =
{v1,v9,...,0,} and E = {ey,eq,...,ex}. Then the line intuitionistic fuzzy graph is denoted
by G = (V1, EL), where the vertices of G are in one-one correspondence with the edges of
G and there exist an edge between the vertices of G, if and if only if the corresponding edges

of G are adjacent. The membership and non-membership value of Vi and Er are defined as

follows:
pr(vi) = ple;) and vp(v;)) = v(e;),Ve; € E.
.
min(pr(v;), pr(vy)), if e, and ej are adjacent in G
p(vi, v;) =
\ (0, 1), otherwise
max (v (v;),vr(vj)), if e; and e; are adjacent in G
v (vi,vj) =
(0,1), otherwise

\

Definition 2.0.21 [}/ Let G = (V, E) be an intuitionistic fuzzy graph with the underlying crisp
graph G* = (V, E) where V = {vy, v, ...,v,} . Then the power of an intuitionistic fuzzy graph
G is denoted by, G* = (V¥ E*), where V¥ =V and the vertices v; and vj are adjacent in
G* if and only if dg+(vi,v;) < k (Refer Definition 1.4). The membership and non -membership
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values of the edges of G* are defined as follows:

(" ( ), A ( ) (min(p, i), max(v;, v;)), if de-(vi,v;) < k
Wi, v;), v (05, 05)) =
(0,1), otherwise

Theorem 2.0.1 [}/ Let G, = (Vi,Ey) and Gy = (Va, Ey) be two strong IFGs. Then
A(G1 U Gq) = A(Gy) + A(Gs) if and only if Vi =V,

Theorem 2.0.2 [}/ Let G = (V, E) be an IFG and let A = {< p,j,vij >} be the index matriz
of G . Then for each positive integer k, the

(i,7)"entry of A¥ = strength of connectedness of v; —v; walks of length k. (1)

Theorem 2.0.3 [}/ Let G = (V, E) be an intuitionistic fuzzy graph, where V = {vy, v, ...,v,}
be the vertices of G . Let A ={< pj,vi; >} be the index matriz of G. Then
(CON Ny ) (vi,v5), CONN,y(v5,05)) = (i,7)" entry of A+ A*+ ..+ A", Vo, £ v, €V

and

Theorem 2.0.4 [}/ Let G = (V, E) be an intuitionistic fuzzy graph. Let A = {< p;;,vi; >
Fmxm and B = {< by, by~ tmxn be the index matriz and incidence matriz of G respectively.

Then the entries of B ®yax —min BT are

(fij, vig), if i # J

{< b#ij, bllij>}m><m —

(max(pig ), min(v)), if i = j, Yor € Na(v;)

Theorem 2.0.5 /4] Let G = (V, E) be an intuitionistic fuzzy graph and Gp = (Vi, EL) be a
line intuitionistic fuzzy graph. Let A = {< p,v; >} and B = {< by,;,b,,;~} be the index

matriz and incidence matriz of G respectively. Then the entries of BT . min B are

(<bo by (e (i, v5), v (vi,v;) >),if i # j
< Wijs YVig>fnXn

(max (), min(vy)), if i = 7, Vor, € Ng(v;)

where (pr(vi,v;), v (vi,v))) is the membership and non membership value of an edge e;; € Ey, .
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IIT MATLAB programming for operation of IF Matrices

In this section, MATLAB program has been developed to find

1) max-min sum and min-max sum of IF Matrices

2) power of an IF matrix

Also, an example that executes the function maxminsum, minmaxsum and powerifm has been

presented.

3.1 MATLAB programming for max-min sum and min-max sum of
IF Matrices

The MATLAB program maxminsum (A4, B) generates the max-min sum of two IF matrices A
and B.

Parameters Description:

A— intuitionistic fuzzy matrix of order m x n,

B— intuitionistic fuzzy matrix of order m x n,

The source code of the MATLAB program maxminsum (A, B) is presented below. Line starting

with a percentage sign are interpreted as comment lines by MATLAB and are ignored.

1 function maxminsum = maxminsum (A, B)

2 %The following command calls im function to construct new intuitionistic
fuzzy matrix with degree of membership min(A.m,B.m) and degree of
non—membership max (A.n,B.n)

3 maxminsum = im(max(A.m,B.m), min(A.n,B.n));

The MATLAB program minmaxsum (A, B) generates the min-max sum of two IF matrices
A and B.
Parameters Description:
A— intuitionistic fuzzy matrix of order m x n,
B— intuitionistic fuzzy matrix of order m x n,
The source code of the MATLAB program minmaxsum (A, B) is presented below.

1 function C = minmaxsum (A, B)
2 %The following command calls im function to construct new intuitionistic
fuzzy matrix C such that each entry in C has two values— degree of

membership min(A.m,B.m) and degree of non—membership max(A.n,B.n)
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Problem:
The following example shows how to evaluate the max-min sum and min-max sum of the IF

matrices using the above function. Let

<0,1> <.5,3> <.b,.2>

<.3,3> <0,1> <.1,4>

A=
<3,.1> <.1,5> <0,1>
<.1,1> <.2,56> <.1,.7>
and
<0,1> <.3,3> <.2,.1>
<35> <0,1> <.4,6>
B =

<.1,1> <.b,4> <0,1>

<.1,6> <.b,.1> <.7,.3>

Find A 4+ax - min B and A + 50— max B using MATLAB.
Solution:

%Enter the degree of membership of A in the variable a.m
>a.m=[0.5.5;.30.1;.3.10; .1.2.1];

%Enter the degree of non-membership of A in the variable a.n
>a.n=[1.3.2;.31 .4 ; .1 .51;.1 .5 .7 1;

>>A = im(a.m,a.n)

%This command returns an IF matrix A with degree of membership a.m and degree of

% non- membership a.n

<0 1> <.b .3> .5 . 2>
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<.3 .3> <0 1> <.1 .4>
<.3 .1> <.1 .5> <0 1>
<.1 .1> <.2 .5><.1 .7>

%Enter the degree of membership of B in the variable b.m

>b.m= [0 .3 .2;.30 .4 ; .1 .50;.1 .5 .7 1;

JEnter the degree of non-membership of B in the variable b.n

>b.n=1[1 .3 .1;.51 .6; .1 .41;.6 .1 .3];

>>B = im(b.m,b.n)

%This command returns an IF matrix B with degree of membership b.m and degree of

’» non- membership b.n

<0 1> <.3 .3> .2 . 1>
<.3 .5> <0 1> <.4 .6>
<.1 .1> <.5 .4> <0 1>
<.1 .6><.5 .1><.7 .3>

>>maxminsum(A,B) ;

% This command returns the max-min sum of IF matrices A and B

<0 1> <.5 .3> .5 .1>
<.3 .5> <0 1> <.4 .4>
<.3 .1> <.5 .4> <0 1>
<.1 .1> <5 .1><.7 .3>

>>minmaxsum(A,B)

% This command returns the min-max sum of IF matrices A and B

ans

<0 1> <.3 .3> <.2 .2>
<.3 .5> <0 1> .1 .6>
<.1 .1> <.1 .5> <0 1>
<.1 .6><.2 .5><.1.7>
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3.2 MATLAB Programming for Power of IF Matrix

The MATLAB program powerifm (A, k) generates the k' power of an intuitionistic fuzzy

matrix A.

Parameters Description:

A— intuitionistic fuzzy matrix of order m x m,

k— power of an IF matrix A

The source code of the MATLAB program powerifm (A, k) is presented below.

1 function powerifm = powerifm (A, k)
2 temp = A;
3 for i =2 :k

4 powerifm = SC_comp (A, tenmp);
5 temp = power;

6 end

Problem:

The following example shows how to evaluate the power of the IF matrix using the above

function. Let

<0,I1> <.6,3> <0,1> <0,1> <0,1>
<.6,3> <0,1> <.1,4> <0,1> <0,1>
A=1 <01> <1,4> <01> <.1,6> <0,1>

<0,1> <.6,3> <.1,6> <0,1> <.3,.5>

<0,1> <.6,3> <0,1> <35> <0,1>

Find A? using MATLAB.

Solution:

JsEnter the degree of membership of A in the variable a.m
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>>a = [0 .6000;.60 .100;0 .10 .10];

>>al =[00 .10 .3; 000 .30];

A.m =vertcat(a,al);

%Enter the degree of non- membership of A in the variable a.n
>b=1[1.3111;.31.411;1 .41 .6 1];
pt=[11.61.5;111.51];

A.n=vertcat(b,bl);

>>A = im(A.m,A.n)

%This command returns an IF matrix A with degree of membership a.m and degree of
% non- membership a.n

A =

<0,1> <.6,.3> <0,1> <0,1> <0,1>
<.6,.3> <0,1> <.1,.4> <0,1> <0,1>
<0,1> <.1,.4> <0,1> <.1,.6> <0,1>
<0,1> <0,1> <.1,.6> <0,1> <.3,5>
<0,1> <0,1> <0,1> <.3,.5> <0,1>

>>powerifm(A,3)

This command returns the result of the IF matrix A”3
ans =

<0,1> <.6,.3> <0,1> <.1,6> <0,1>

<.6,.3> <0,1> <.1,.4> <0,1> <.1,.6>

<0,1> <.1,.4> <0,1> <.1,.6> <0,1>

<.1,.6> <0,1> <.1,.6> <0,1> <.3,5>
<0,1> <.1,.6> <0,1> <.3,.5> <0,1>
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IV Programming for Computing
Strength of Connectedness of any Pair of Vertices
in an IFG and to Compute the Index Matrix of an
IFG and its Line IFG

In this section, a MATLAB program has been developed to find
1) Strength of connectedness between any pair of vertices in an IFG

2)Index matrix of an intuitionistic fuzzy graph and its line IFG.

4.1 MATLAB programming Strength of connectedness between

vertices

The MATLAB program StrengthOfConn (A).m returns the strength of connectedness between

vertices of an IFG G, where A is the index matrix of the intuitionistic fuzzy graph G.

Parameters Description:
A— intuitionistic fuzzy matrix of order m x m,

The source code of the MATLAB program powerifm (A, k) is presented below.

1 function StrengthOfConn = StrengthOfConn (A)
2 k= length(A.m( :,1));
3 for i = 2:k—-1

4 B= A;

5 A1 = SC_comp (A,B);

6 sum = maxminsum (A, Ail);
7 StrengthOfConn = sum;
8 A = sum;

9 end

10 for i = 1:k

11 for j = 1:k

12 1if i==]j

13 X(i,3) == 0;
14 Y(i,3)==1;
15 else

16 X(1i,73) == 1;

17 Y (i, j)==0;
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18 end
19 end
20 end

21 Z = im(X,Y);
22 StrengthOfConn =minmaxsum(StrengthOfConn, 2) ;

Problem:
The following example shows how to evaluate the Strength of connectedness of the IF matrix
using the above function. Let G = (V| E)) be an intuitionistic fuzzy graph and A be its index

intuitionistic fuzzy graph. Let

<0,1> <.6,3> <0,1> <0,1> <0,1>
<.6,3> <0,1> <.1,4> <.6,3> <.6,.3>
A= <0,1> <.1,4> <0,1> <.1,6> <0,1>

<0,1> <.6,3> <.1,6> <0,1> <.3 5>

<0,1> <.6,3> <0,1> <35> <0,1>

Find Strength of connectedness of G using MATLAB.

Solution:

%#Enter the degree of membership of A in the variable a.m
>a = [0 .6000;.60 .1.6 .6;0 .10 .10];

>>al = [0 .6 .10 .3; 0 .6 0 .3 0];

>>A.m = vertcat(a,al);

%#Enter the degree of membership of A in the variable a.n
>b=1[1.3111;.31.4 .3 .3;1 .41 .61];

> bl = [1 .3 .61 .5;1.31.51];

>>A.n = vertcat(b,bl);

>>A = im(A.m,A.n)

%This command returns an IF matrix A with degree of membership a.m and degree of
% non- membership a.n

A=
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<0,1> <.6,.3> <0,1> <0,1> <0,1>
<.6,.3> <0,1> <.1,.4> <.6,.3> £.6,.3>
<0,1> <.1,.4> <0,1> <.1,.6> <0,1>
<0,1> <.6,.3> <.1,.6> <0,1> <.3,5>
<0,1> <.6,.3> <0,1> <.3,.5> <0,1>

>>StrengthOfConn (A)
This command returns the strength of connectedness of G

ans =

<0,1> <.6,.3> <.1,.4> <K.6,.3> <.6,.3>
<.6,.3> <0,1> <.1,.4> <.6,.3> £.6,.3>
<.1,.4> <.1,.4> <0,1> <.1,.4> <.1,.4>
<.6,.3> <.6,.3> <.1,.4> <0,1> <.6,.3>
<.6,.3> <.6,.3> <.1,.4> <.6,.3> <0,1>

4.2 MATLAB Programming for Index matrix of intuitionistic fuzzy
graph

The MATLAB program Indexmatrix (A) generates the index matrix of intuitionistic fuzzy

graph G, where A is the incidence matrix of intuitionistic fuzzy graph G .

Parameters Description:
A— intuitionistic fuzzy matrix of order m x n,

The source code of the MATLAB program Indexmatrix (A) is presented below.

1 function Indexmatrix = Indexmatrix (A)
2 B = transpose(A);

3 C = SC_comp (A,B);

4 k= length(A.m(:,1);

5 for i = 1:k

6 for j = 1l:k

7 1f i==j

8 X(i,3) == 0;

9 Y(i,])==1;
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else

X(i,3) == 1;
Y (i,3)==0;
end

end

end

7 = im(X,Y);

Indexmatrix =minmaxsum(C, Z) ;
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Problem:

The following example shows how to evaluate the index matrix of intuitionistic fuzzy graph

using the above function.

fuzzy graph. Let

<1,7> <0,1>

<0,1> <0,1> <4,5> <44>

<1,7> <2,6> <0,1> <01>

A= <0, 1> <.2,6> <3,6> <0,1>

<0,1> <0,1>

<0,1> <0,1> <.3,6> <.4,4>

<0,1> < 4,4>

Find Index matrix of G' using MATLAB.

Solution:

>>a=[.1 000 .4 .4;.1 .20000;0 .2 .300 0];

>>al =

A.m =vertcat(a,al);
>b=[.7111 .5 .5;.7 . 61111;1 .6 .6111];
>bl1 =[11.6 .41 .4; 111 .4 .51];

>>A.n = vertcat(b,bl);
>>A = im(A.m,A.n)

[0OO0 .3 .40 .4, 000 .4 .4 0];

<0,1> <01>

<0,1> <01>

<0,1> < .44>

<45> <0,1>

Let G = (V, E) be an intuitionistic fuzzy graph and A be its incidence matrix of intuitionistic
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<.1,.7> <0,1> <0,1> <0,1> <.4,.5> <.4 .4>

<.1,.7> <.2,.6> <0,1> <0,1> <0,1> <0, 1>

<0,1> <.2,.6> <.3,.6> <0,1> <0,1> <0, 1>

<0,1> <0,1> <.3,.6> <.4,.4> <0,1> <.4, .4>

<0,1> <0,1> <0,1> <.4,.4> <.4 .5> <0,1>

>>Indexmatrix (A)

This command returns the index matrix of intuitionistic fuzzy graph

ans =

<0,1> <.1,.7> <0,1> <.4,.4> <.4,.5>
<.1,.7> <0,1> <.2,.6> <0,1> <0,1>
<0,1> <.2,.6> <0,1> <.3,.6> <0, 1>
<.4, .4> <0,1> <.3,.6> <0,1> <.4,.4>
<4,.5> <0,1> <0,1> <.4,.4> <0,1>

4.3 MATLAB Programming for Index matrix of Line intuitionistic
fuzzy graph

The MATLAB program Linematrix (A) generates the index matrix of intuitionistic fuzzy
graph L, where A is the incidence matrix of intuitionistic fuzzy graph G and L is the

line intuitionistic fuzzy graph of G'.

Parameters Description:
A— intuitionistic fuzzy matrix of order m x n,
The source code of the MATLAB program Linematrix (A) is presented below.

1 function Linematrix = Linematrix (A)
2 B = transpose(A);

3 C = SC_comp (B,A);

4 k= length(B.m(:,1);

5 for i = 1:k

6 for j = 1:k

7 1f i==j

s X(i,3) == 0;
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9 Y (i,3)==1;
10 else

1 X(i,3) == 1;
12 Y(i,])==0;
13 end

14 end

15 end

16 Z = im(X,Y);

17 Linematrix =minmaxsum(C, Z);

Problem:
The following example shows how to evaluate the index matrix of line intuitionistic fuzzy graph

using the above function.

Let G = (V, E) be an intuitionistic fuzzy graph and A be its index intuitionistic fuzzy graph.
Let

<.1,7> <0,1> <0,1> <0,1> <45> <44>
<.1,.7> <.2,6> <0,1> <0,1> <0,1> <0,1>
A= <0,1> <2,6> <3,6> <0,1> <0,1> <0,1>

<0,1> <0,1> <3,6> <4.4> <0,1> <4, 4>

<0,1> <0,1> <0,1> <4,4> <45> <0,1>

Find Lg(A) using MATLAB.

Solution:

>>a=[.1 000 .4 .4;.1 .20000;0 .2 .300 0];
>>al = [00 .3 .40 .4; 000 .4 .4 0];

>>A.m = vertcat(a,al);

>b=[.7111 .5 .4;.7 . 61111;1 .6 .6111];
>bl1 =[11 .6 .41 .4; 111 .4 .51];

>>A.n= vertcat(b,bl);
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>>A = im(a.m,a.n)

A

<
<.

.1,.7> <0,1> <0,1> <0,1> <.4,.5> <.4 .5>
1,.7> <.2,.6> <0,1> <0,1> <0,1> <0 1>

<0,1> <.2,.6> <.3,.6> <0,1> <0,1> <0 1>
<0,1> <0,1> <.3,.6> <.4,.4> <0,1> <.4 .4>
<0,1> <0,1> <0,1> <.4,.4> <.4 .5> <0,1>

>>Linematrix(A)

This command returns the index matrix of line intuitionistic fuzzy graph

ans =

<0 ,1> <.1,.7> <0,1> <0,1> <.1,.7> <.1,.7>

<.1,

7> <0 L,1> <.2,.6> <0,1> <0,1> <0 ,1>

b

<0,1> <.2,.6> <0 ,1> <.3,.6> <0,1> <.3,.6>
<0,1> <0,1> <.3,.6> <0 ,1> <.4 .5> <.4,.4>

<.1,

.7> <0,1> <0,1> <.4,.5> <0 ,1> <.4,.5>

<.1,.7> <0,1> <.3,.6> <.4,.4> <.4,.5> <0 ,1>
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