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ABSTRACT

Ranking Intuitionistic Fuzzy Numbers plays an important role in decision making and information systems. Many researchers
have proposed different ranking functions, score functions and signed functions for ranking Intuitionistic Fuzzy Numbers but
unfortunately every method produces some anti-intuitive results in certain places. In this paper we compare different methods
of ranking of Intuitionistic Fuzzy Number to solve Intuitionistic Fuzzy Linear Programming.
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1. INTRODUCTION

Linear programming is a technique used for determine an optimum schedule of interdependent activities based on the available
resources. In many practical situations, the decision maker may not be in a position to specify the objective function and the
constraints functions precisely in crisp environment but rather can specify them in intuitionistic fuzzy sense. Intuitionistic fuzzy
linear programming, a new concept and method of uncertainty linear programming is put forward on the basis of IFS, which is a
development of fuzzy linear programming. Since this method can consider both the degree of acceptance and rejection of objectives
and constraints, it acts as the richest apparatus for solving linear programming problem, In addition, it makes fuzzy process for
objective and constraint more meticulous and avoids high rank uncertain factors.

Fuzzy set theory has been pioneered by Zadeh (1965). Fuzzy linear programming, an offspring of fuzzy set, is first formulated by
Zimmermann (1978). Atanassov (1983, 1986) has generalized the notion of Zadeh’s fuzzy set to the concept of IFS which includes
the degree of membership, non-membership and hesitation degree of an element in a set. Mahapatra & Roy (2009) proposed the
arithmetic operations for intuitionistic fuzzy numbers. Many authors such as S.K.Bharati and A.Nagoorgani have studied
Intuitionistic fuzzy linear programming. The author AL.Nachammai have proposed many methods to solve Intuitionistic fuzzy
linear programming. The work present in this paper is based on a comparative study of methods of solving Intuitionistic Fuzzy
Linear Programming.

2. INTUITIONISTIC FUZZY LINEAR PROGRAMMING
Definition 2.1

Intuitionistic fuzzy linear programming is defined as

Max £ P Subject to the constraints

éIu‘ )?jl :bil i=12,..m |
P c = ; ' ’
= where Cj = Clj’CZj’CSj’C4j’ Clj'CZJ’CSi’C4i
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b, =[b1i,b2i,b3i,b4i: b;i,bm,bm,b;i]

~ . ' '
a‘ij :£a1ij ’a2ij ’a3ij ’a4ij ’ a1ij ’a2ij ’aSij ’a4ij J

=l m, j=1------- n are intuitionistic fuzzy numbers.

Definition 2.2

A triangular intuitionistic fuzzy number a' =<(a1, a,a, ); @y, Uz > is a special IFS on a real number set R, whose membership
function and non-membership function are defined as below.

(x-a,)w; /(a-a,) ifa, <x<a
8., (x)= W5 if x=a
#Y @, -x) 0, I(a, —a) ifa<x<a,
0 if x<a,orx>a,
and
[a—x+u; (x—a,)]/(a-4a,) ifa, <x<a
_Ha if x=a
Ve (X)= [x—a+u; (a—x)/a, -a if a<x<a,

1

The values @z and L5 represent the maximum degree of membership and the minimum degree of membership respectively and
satisfy the condition

0<w;<1, 0<pu;<land0< w; + ;<1
Let 73 (X)zl— w5 (X) s (X) is called hesitancy of x ina .
Definition 2.2

Let 2 =<(a1,a, a, ); W5, Uy > and b =<(bl, b,b, ); O, M5 > be two TIFNs and A be a real number. The arithmetical
operations are defined below.

a' +b' =((a, +b,a+b,a, +bz);min(a)a,wa),max(ya,yg) )

a' -b' =((a, -b,,a-b,a, —bl);min(a)a,wg),max(ua,yg) )
(((aby,ab, a,b, ); min (05, @; ) max(u;, 41 ) )if @, >0and b, > 0)
i'b' = <<(alb2,ab,a2b1);min(a)é-,w U ) )if a, <Oand b, > 0)
(((a,b,, ab, a,b, ); min (05, ) max(u, y~) )if a, <0and b, <0)

ar%p

3
2
5
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(((a, /b,,alb,a, I, Jmin(w;, @ ) max(us, - | )if @, >0and b, >0)
a'/b' =1(((a, /b, ab,a, /b,y min(w;, @; ) max(u;, 45 ) )if a, <0and b, >0)
(((a, /b,,ab,a, /b,) ) min(w,, ) ax(yg,yg) )if a, <0and b, <0)

@) '=(Wa,alla ) o;, us).

3. RATIO RANKING METHOD (Dr. AL. Nachammai)
Definition 3.1

Let &' :<(al, a,a, ); W5, Uz > be TrIFN. The value and ambiguity of a' are defined below.

The value of the membership function of &' is v, (5' ):(ai +4a+a, )a)5 /6 and the value of non-membership of &' is
vy(éfI )=(a, +4a+a, Y1—;)/6.

The ambiguity of the membership function of a'is A

The ambiguity of the non-membership function of @' is A (5' )= M(l— ﬂ~) .

Itis noted that 0 < @z + 41z <1. Obviously A, (5." )S A (5' ) :
Definition 3.2

Let 8' =((a,,a,8, s, 1z ) beaTIFN.

The value index is defined as V(3',2)=V,(@")+ (v, (@")-V,(&")) and the ambiguity index is defined as

Aa' 2)=na')-aa@")-A6")
where 4 €[01] is a weight which represents the decision maker’s choice.

The decision maker prefers negative feeling or uncertainty when A €[0,1/2] and prefers positive feeling or certainty when
Ae[1/2]1]. Inthis, A =1/2 shows that the decision maker is indifferent between positive feeling and negative feeling, so
A =1/2 is taken for the entire study.

Definition 3.3

A ratio of the value index to the ambiguity index for a TIFN is defined below:

V(@E',A)
1+ A@E", )

R@' 1) =
Illustration 3.4

Max z = (6,9, 12;0.5,0.4) X, + (2 4,8;02,0.7) X,

Subject t0(2,3.5,5;0.1,0.6)%,' +(3,5,9; 0.2,0.7)X, < (4,8,11;0.3,0.4)
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. ivil . vi . ivAEEvi
(6.9.14;0.2,05)%, +(7,811;0.4,05)%, <(91215;0.7,0.2) .., X'.X, 20

The intuitioistic fuzzy optimum feasible solution is
Max 7' =(4.8,20.7,66;0.1,0.6) at X, -(0.8,2.3,5.5;0.1,0.6)and X, =0.
4. SIGN DISTANCE METHOD (S. K. Bharathi)

Intuitionistic fuzzy origin 4.1

Whena; = a; = a3 =bi=b, =bh,=b3 €R, Then A = {(ai, a,,a,),(b, b2,b3)} is called intuitionistic fuzzy origin denoted by
~I

0
Sign distance Method 4.2

Let A' = {(al, a,,8),(b,b,, b3)}be Triangular Intuitionistic fuzzy number. Then sign distance of A' can
be calculated as

DS(A',5' ):%ﬁ(;&'f(a)da +j(/’i'$ (a)da +j(;\'|_(a)da +j(A"U (a)da

Where A'l, A', A'L, A'y are parametric triangular intuitionistic fuzzy number .
Ilustration 4.3
Max z = {(8,16,24), (0,16,24)} X, +{(16,24,32),(8,24,40)} X,
Subject to {(1,2,3), (0.5,2.4)} X, +{(23.4),(135)}X, _ (39,25, (19.60)}
{(1.2,3), (0.524)} X' +{(1,23),(052.4} X, _ ((38.24), (18.55)}
X' ,X, >0
The optimal solutions of decision variables are:

Max 7' ={(24,72,200),(0,72,280)} at X, ={(3,7.7).(2.3.8.8)), X, ={(0,1,1),(0,1,5)}

5. SCORE FUNCTION AND ACCURACY FUNCTION (A. Nagoorgani)

Definition 5.1

Let A' = {(ai, a,,a,),(a,a,, a;)} be a Triangular Intuitionistic fuzzy number.

Score function for membership and non-membership values are defined respectively as
~ +2a,+a ~ |+ 2a, + a;
S(A' )= % & S(A'/7 )= % . Then accuracy function is defined as

(,&' ): (a, +2a, +a;)+(a, +2a, +a;)
8

© 2018, www.IJARIIT.com All Rights Reserved Page | 293



../../../../omak/Downloads/www.IJARIIT.com

Nachammai. AL, Dhavamani. M, Usha. B; International Journal of Advance Research, Ideas and Innovations in Technology
Ranking using Score function 5.2

Let A' = {(ai,az,ag),(ai',az,ag)} and B' = {(bl,bz,bs),(bl',bz,bé)} be two Intuitionistic fuzzy numbers and S(Z\'a),
S(/&'ﬁ ) S(I§'“) and S(Ig'ﬁ) are the score functions. Then
) S(A" )< s(B") & S(A )< S(B" ) then A' < B'

i) S(f&'“)z s(B") & S(ﬂ'”)z S(é'”)then A' > B'

i) S(A" )=5(B) & S(A" )=5(B" ) then A" = B
llustration 5.3

Max 7' = 5' X'+ 3'%,’

subjectto 4'%'+ 3'%,' <12', 1'%:+3'%,' <6'and X', X,' 20
The optimal feasible solution is Max Z' =15' at X,'=3", X,' =0, S,'=0and S,' =3'
6. METRIC DISTANCE RANKING FOR IFNs (AL. Nachammai)

In order to rank the intuitionistic fuzzy numbers, let the intuitionistic fuzzy number B' =0, and the metric distance between A
and O is calculated as follows.
2 VA

DA, 0)=| (g5 ) dy+j(g % (y) dy

O ey

Definition 6.1

A triangular intuitionistic fuzzy number A =[(a1, a,, a3)(a{, a,, a; )] can be approximated as a symmetry intuitionistic fuzzy
number 8(6?, 0') where 0 denotes the mean of A , O denotes the standard deviation of A" and the membership function of

A' is defined as follows:

x=(6-0) ifO-oc<x<6
f(x)=1, @
A J—
w M O<x<O+o
O

where f and o are calculated in the following way.
For membership function,

a, - a, +2a, +a
g:Tand 0:#

and for non-membership function

- a +2a, +a,
O':T and 8_1—23
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To rank the membership function of intuitionistic fuzzy numbers, the metric distance between A' and O is calculated in the
following manner.
2\

D, (A',0)= j(g;;,(y))2 dy+j(9§; ) o

To rank the non-membership function of intuitionistic fuzzy numbers, the metric distance between A' and O is calculated as given
below:

2 V2

o, (&',0H [{ot, ) f dy+ o7 ) o

O e

Definition 6.2

D, (A',0)

The rank is defined as D(A' 0= -
( ) 1+D, ‘A',Oi

. . L R L R - .
The inverse functions ¢ A and g A of f Al and f Al respectively are shown below:

95 (y)=(6-0)+oy g5 (Y)=(0+0)-0y

and
Illustration 6.3
Solve the following IFLPP:
Max Z = (6,9, 11;5, 9, 14) X, + (9, 10, 15; 7, 10, 17) X,

Subject to the constraints

(2,3,6;1,3,8) X, +(4,6,9,2,6,15) X, < (15,18, 24; 11, 18, 27)

(4,8,9;2,8,14) X' +(6,7,10;5,7,13) X, < (14,20, 26; 10, 20, 29) and

The intuitionistic fuzzy optimum basic feasible solution is

Maximum Z = (15.3, 30, 90; 4.9, 30, 229.5) at
X! =(0,0,0;0,0,0)and X, =(17,3,6;0.7, 3, 13.5)

7. CONCLUSION

In this paper different methods of ranking of Intuitionistic Fuzzy Number to solve Intuitionistic Fuzzy Linear Programming Problem
is compared. Each method has its own role in viewing computational effort and time factor. In Ratio Ranking (AL.Nachammai), a
special case of IFN is applied to solve Intuitionistic Fuzzy Linear Programming Problem. In sign distance method Triangular
Intuitionistic Fuzzy Number is ranked and in other two methods same type of Triangular Intuitionistic Fuzzy Number is ranked.
From the above comparison, we can conclude that the Metric Distance Ranking provides the accuracy in ranking the IFNs.
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