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Abstract-In this paper we determine a new method to solving
assignment problem using L-R fuzzy parameters. This method
requires finding out the minimal cost reach optimality compared to the
existing methods available in the literature. Numerical examples show
that the fuzzy assignment ranking method offers an effective way for
handling the fuzzy assignment problem.
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I. INTRODUCTION

In this work we investigate a more assignment problem
namelyrealastic the assignment problem with fuzzy costs or
time since the objective values of the function by ranking
method. A method named YAGER’S method is proposed to
find fuzzy optimal solution of fuzzy assignment problems by
representing all parameters as fuzzy quantifiers which are
replaced by L-R fuzzy numbers. The advantages of the
proposed method solved and the results obtained are also
discussed the proposed method is easy to understand and to
apply for finding an optimal solution of assignment problem in
real life situation or a vagueness in everyday life.
1. DEFINITION

A fuzzy set is characterized by a membership function
mapping elements of a domain X—[0,1] is a mapping called
the degree of membership value of xeX in the fuzzy set A.
Those membership grades are often represented by real
numbers ranging from [0,1].

A.  Triangular fuzzy number
Triangular fuzzy number is defined on A =(a, b, c¢) are real
numbers and its member function is given below
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I11. DEFINITION

A fuzzy number A=(m,n,a,B) g is said to be an L-R fuzzy
number if . Where L and R are continuous, non-increasing
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functions that define the left and right shapes of pag
respectively and L(0)=R(0)=1.
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A. Definition

Let A=(m,n,a,p)..r be an L-R fuzzy number. Then the crisp set
Aq = {XeX:ni(X)=A} and A be a real number in the interval
[0,1] then [m-a L™ @) , n+BR™(})] is said to be A-cut of A.

B. Yager’s ranking approach

A number of ranking approaches have been proposed for
comparing fuzzy numbers. In this paper, Yager’s ranking
approach is used for fuzzy numbers. This approach involves
relatively simple computational and is easily understandable.
This approach involves a procedure for ordering fuzzy
numbers in which a ranking index R(A)is calculated for an LR
flat fuzzy number A =(m,n, a,f) . from its A-cut A,;= [m-al"*(4),
n+pR*(2)] according to the following formula.

R(A)=(f, m-al*@)dp) +, (n+pR* (3))d2)

Let A and B be two LR flat fuzzy numbers then

(i) A= Bif R(A)=R(B)
(i)  A> B if R(A)>R(B)
(i)  A=Bif R(A)=R(B)
C. Linearity property of Yager’s ranking index

Let A=(m1,n1,a'1,ﬂl)m and E’=(m2,n2,a2,ﬁ2)|_R be two LR flat
fuzzy numbers and k; k, be two non negative real numbers.

Using definition, the A-cut A,andB,corresponding A and B are
A = [me-a L), ny+py R ()] and B;-[my-ap L™ (4), ny B, R
Y(2)] using the property, (6:A; + 6,A.),= 61(AL); + 62(42), V
J1, 02 € (is the set of real numbers), the A-cut (k;A
+k,A)corresponding to k;A +k,Bis

(kiA+koB),= [kimy + koM, —(kyar+koar)L (), kany +kony
+(kef Hhof)R ()] o

usingYager’s ranking index R(k;A+k,B) corresponding to
fuzzy number (k,A+k,B) is:
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R(kiA+k,B) = %kl( [y mrailM2)dz) + [ (n+py R A)d2 ) =1/, [(f, A/dA) +
- - 1
+ ZKolfy mo- @l () + [ (ntf, R (2))d2) INGALZ)
=kiR(B)+kR(B) =1/, 10y 33/ pda)
L - _ =1 Y(114)dA
Similarly it can be proved that R(k;A+k,B) = kiR(A)+k,R(B) _5/52 [(fo (114)d2)
Table 1.Fuzzy assignment costs Proceeding by similarly Yager’sRanking method
Persons R(c12)=2, R(C13)=2.67, R(C14) =6, R(C15)=6.5,
R(C21):5.58, R(C22)25.92, R(023)=0.5, R(Cz4):5.5, R(C25):9.67,
Jobl, | Pi| Pl .. |P]|...|P, R(C31)=5.25, R(C32)=2.67,R(C33)=8.5,R(C34)=5.5,R(C35)=2.38
R(C41):1 175, R(C42):7,R(C43):5.67,R(C44):3.67,R(C45):8.5,
Ji Cia | Ci2 | ... | Gij | ... | Cin R(cs1)=1.12,R(C5)=3.67, R(Cs3)=4.75,R(C54)=5.38,
R(C55) 1.75.
R(C 12) =R(C"23)-R(c” 35) R(C “44) = R(C "s1)- 1
J; Ge | S | - | S| | cn R(c’ 1) R(C*) - R(¢ 14) R( 15) R(¢’ 21) = R(C 22) R(C 23)
-R(C 25) R(C "31) R(C 32) = R(C 33) =R(C'a) - R(C ") =R(C'p) -
R(C43) 2R(C'45) =R(C'52) -R(Cs3) - R(C*54) -R(C 55) =0
In Cua | Coz | oo | Coj | oo | Cm Table:3 optimal table
Where, cjj = (m;;,nyj, ;. fi)Lr Cij P, P, Ps Py Ps
Ji | 55 2 | 267 6 6.5
Example-Let us consider a fuzzy assignment problem rows J, | 558 [592] 05 | 55 |9.67
representing 5 persons Py, P, P, P4, Ps and columns J; | 525 | 267 | 85 | 55 | 2.38
representing 5 jobs Job1, job2, job3, job4, job5. The problem J, [11.75| 8 7 15671 85
can find the minimal cost. Js | 1.12 | 367 | 475|538 | 175

Table:2 With optimal objective value  R(Cj) = 11.67

C P, P, Ps P, Ps Which represents a optimal cost in other words the optimal
i assignment is
Ji | (46,79 | (3469 | (457,10 | (356,7) | (57,10,
LR LR LR LR 12)ir Ji1— P2, Jp— P3, J3— P5, Jy— Py, Js— Py
J | (47,101 | (3,7,10, | (2,3,10,1 | (3,7,9,1 | (4,10,13 The fuzzy optimal cost is
4)ir 13)r 2)ir 3ir 15)1r Ciz + Cp3 + Cg5+Cyy + Ci5 = (3,4,6,9)1r +(2,3,10,12) 15 +
J3 | (5,7,10,1 | (2,410, | (7,9,13,1 | (5,7,12, | (4,5,7,1 (4,5,7,11), g +(6,7,10,13) .1
4)ir 13)r S)ir 15)r Dir +(2,3,59)r
Jo | (79,131 | (6,791 | (7,9,10,1 | (6,7,10, | (7,9,10, =2+05+238+5.67+1.12
4).r 0)ir ir 13)ir 12).r =11.67
J | (2359 | 56,71 (46912 | (5791 | (2,357)
LR 0)LR )LR 3)LR LR V. CONCLUSION
Solution- First we show that how to calculate Y (4,6,7,9) by Thus we have recalled some basic definitions and we have
applying definition(3.2)Yager’s Ranking method. considered fuzzy assignment problem and introduced the
yager’s ranking method solution for these problems using
The membership value of first we choose L-R fuzzy number triangular fuzzy numbers, trapezoidal fuzzy numbers, L-R
(4,6,7,9) is ;uzzy lpqram%ters andballlso, vc\lle ha\lle Eroposedfa new algori(thm
iy\=1 1 -1 1 - or solving these problems directly by use of yager’s ranking
R(A= /2(f0 m-al."()d2) +f0 (/R function.Finally, we have presented a method deal with
(4)d%) 1 sensitivity analysis of fuzzy assignment problem, and the
R(cu)= 1/2 [(J, 4- 7(1/2)(1/1) + presented method is illustrated with help of some numerical
f1(6 + 9(1/ YdA)] examples. In sensitivity analysis, the fuzzy optimal solution is
0 2 1 1 7 again minimal cost, even though some variations are
. = /2 [(fo 4-( /Z)d)‘) + considered in the assignment problems. As this method
fo 6+ (9/2)d1)] consumes less time and is very easy to understand and apply,
:1/2 [(f01(8 _ 7/2)(”) N so it will be very helpful for decision makers who are dealing

with logistic and supply chain problems.
Jy (P2 +9/5)an)]
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