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Abstract Interval-valued fuzzy linear programming problems(IFLP) are
presented in this paper. Ranking of triangular interval-valued fuzzy numbers is
discussed. Corresponding auxiliary models are obtained in the meaning of
different criteria. Algorithm to solve IFLP problems is given.
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1. Introduction

Fuzzy linear programming(FLP) can be classified into two categories: FLP
with fuzzy constraints and FLP with fuzzy coefficients. But it is not easy to
determine the membership functions of fuzzy coefficients, especially, when
information is not complete, even unable to set up them. However, interval—
valued membership function is easy to obtain and it also can reflect the innate
character of fuzzy problems[1]. Therefore, many results on interval-valued fuzzy
set have appeared. Basic theory for interval-valued fuzzy sets is discussed by [2].
Fuzzy linear programming problems with interval-valued fuzzy coefficients is
given by [3]. The definition and operations of interval-valued fuzzy number are
put forward by [4].

On the basis of above papers, Ranking of interval-valued fuzzy numbers are
discussed in this paper. Then interval-valued fuzzy linear programming
problems(IFLP) are presented. After that corresponding auxiliai;y models are
obtained in the meaning of different criteria. And finally algorithrﬂ to solve IFLP

problems and a numerical example are given.



2. Ranking of interval-valued fuzzy number

Definition 1. If 4=[47,4"] is a interval-valued fuzzy set on R and

A", 4" are bounded closed fuzzy numbers on R, then 4 is called a bounded

closed interval-valued fuzzy number(BCIFN, for short). The set of all BCIFNs
on R is denoted by BC[R].

Definition 2 Let 4e€eBC[R] and A=[47,4"]. If 47 ,4* are triangular
fuzzy number. Then A is called a triangular interval-valued fuzzy number. The
set of all triangular interval-valued fuzzy number is denoted by IFN.

Theorem 1 Let 4,BeBC[R] and A=[47,4%],B=[B,B*]. Then the

relation < defined by the following
ASB& AvB=B& AnB=A
is a partial order where

AvB=[4A"VvB ,A*vB'],ANB=[A" AB ,A" AB*].
Corollaryl A<SB& A" <B ,A"<B*
In the following, triangular fuzzy number a will be denoted by

a=(a,,a,,a,) where a, and a, denote the lower and upper limits of the
support of a fuzzy number with mode a,.

Theorem 2 If A=[47,4%],B=[B ,B*] are two triangular interval-
valued fuzzy number and 4™ =(a;,qa;,a;),4" =(a;,a;,a;),B™ =(by,b;,b;),
B* =(b;,b/,b;), then for Vk e R"

A+B=[A"+B ,A*+B*],A-B=[4"-B ,A" -B"], kA =[k4" ,k4"].
where A"+ B =(a; £b;,a; £b ,a;, £b;), A" +B* =(a; £b,,a; b ,a; +b;),
kA™ = (ka; kaj ,ka3) kA" = (ka] ka} ka3).

For triangular fuzzy number a=(q,,q,,a,) and b=(b,,b,,b,), we use

two fuzzy order relations

asbeoa,<b and a<bo a,+a,+a, <b,+b +b,

Let A=[A",A*],B=[B ,B*] are two triangular interval-valued fuzzy



number and A =(a,,a;,a;),A4" =(a;,a] ,a;),B” =(by,b ,b;),
B* =(b, ,b, ,b,). We give two ranking methods of triangular interval-valued
fuzzy numbers as follows.

A<B&a; <b,a; <b; *)

and ASB<<a;+a; +a; <by+b +b,, a; +a +a; <b; +b/ +b; . **

3. Fuzzy linear programming problems

Definition 3. If  A=(a;)mb=(,b,,-:,0,) ,c=(c;,¢;,-,¢,),

x=(x,%,, x) where a,,

b, € IFN, ¢,x,; € Ri=12,---,m;j=12,---,n),
then

max z=cx

st. Ax<b,x20 ¢))

is said to be a interval-valued fuzzy linear programming problem(IFLP
for short).

In the following, the algorithm for solving (lv) is given.
Step 1. Transform (1) into (2). '

n
max z=chxj

s.t. Zax <b, i=12,-,m 2

gy
xj 203 j=132""sn
Step 2. Let a,=(a;,a)), b= ,b)and a; =(ay,a;,a;),
a;=(a;0’a;1’a;2)a by = (bjg,b,b5) 5 b7 =(by.b;,b7%) .

We apply results of Theorem 1-2 in the problem (2) and have

n
max z=zlcjxj
j=

s.t. Zayxj_ 7, Zayx]<b+ ?3)

xj 20,i=1,2,"',m;j=1’2," >N



n
and max z=2cjxj
=

n n n
s.t. (Z ayoX; ’Z aij-‘]xj ’z ay_'zxj) <(by>b4505) “4)
J=1 J=1 J=1

n n n
+ + + + L+ L+
(Z QjjoX ’Z ;X Z a;,%;) < (bio» by, b73)
ol j=l =
x;20,i=12,---,m; j=12,---,n.

Step 3. From (*) and (**), we have two auxiliary models

n
max z=chxj
Jj=t

n n
- - + +
st. D apx; <b;,> apx, <bj, Q)
J=1 j=
X; 20,i=12,---,m;j=12,---,n.

n
max z=chxj
=

s.t. Z(ay‘.o +a, +a,)x, <by+b, +b, 6)
j=1

i

n

+ + + + + +

Z(a,.j0 +ay +a;)x; < by, +b; +b},
—

xj 20’i=1529"'am;j =1923"'9n-

Step 4. Solving (5) and (6) with simplex method, then we obtain optimal

solutions of (5) and (6). They can be seen as optimal solutions of (1).

4. Numerical example

We consider following IFLP problem
max z=cX, +C,X,
st a,x +apx, <b @)
a,x, +a,x, <b,
X,%, 20
where a, =lay, a1, a, =[ay,.a)],0y = [al:l’q;l] say =[ay.a3],

b, =[b;,b1,b, =[b;,b;] are all triangular interval-valued fuzzy numbers.



a, =(,14),qa/, =(3,1,6),a, =(5,2,6),a, =(5,18),a; =(4,3,7),a;, =(4,2,7),
a;, =(6,3,10),a;, = (6,,11),5; =(30,20,40),b, =(30,18,45),b, =(56,42,78),
b, =(56,36,89),c, =6,c, =8. From (5) we have
max z=6x, +8x,
st. 4x, +6x, <20, 7x, +10x, <42 ®
6x, +8x, <18, 7x, +11x, <36, x,,x, 20,
whose optimal solution is x; = 0,x, = 2.25 and optimal value z' =18.
From (6) we have
max z=6x, +8x,
st. 8x,+13x, <90, 14x, +19x, <176 ©)
10x, +14x, <93 , 13x, +18x, <181, x,,x, >0,

whose optimal solutionis x; =9.30,x, =0 and optimal value z' =55.80.
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