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Comparative study of fuzzy assignment problem
with various ranking
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Abstract

In this study, we compare to the methodology for assignment problem with fuzzy optimal solutions. The
comparisons of the fuzzy optimal solutions are considered as triangular fuzzy numbers. Ranking techniques
are used for the triangular fuzzy numbers and so fuzzy numbers are converted to crisp values. Then we also
proceeded to Hungarian methodology is to resolve this type of fuzzy assignment problem. The Numerical

examples are effectively during this study.
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(i) A is convex.
(iii) A is upper semi continuous X € R.

2.3 a-cut

An o-cut of a fuzzy set P is a Crisp set Py, comprising all the
elements of the universal set X with a membership grade P
greater than or equal to a given value thus
P={xeX/mu(x)>a},0<a<l1

2.4 Triangular Fuzzy Number
A triangular fuzzy number P = (a;,a3,a3) specified as mem-
bership function

0, ifx<a
(=a) i cr<h
_J)(b—a)
Px) =1 (x—c)
, ifb<x<c
(b—c)
0, ifx>c

3. Assignment Problem

The problem of assignment can be represented as a n X n cost
matrix [C;j;] of real numbers as shown in Table 3.1

Table 3.1
T 2 3 ... . u
1 By Bz B3 By B,
2 By Bxpn B B By,
l Bi Bi» B3 Bl] Biy
N B By, By Bn/ B

Mathematically assignment problem can be expressed as

n n
Minimize z = Z ZBijxij
i=1j=1
n
Subject to ZXU =1,i=1,2,3,...,n
i=1

Y xij=1,j=123,...n 3.1
=

xij €{0,1}
if the i person is assigned the j job

L,
x,'j: O

4. Fuzzy Assighment Problem

otherwise

The generalized fuzzy assignment problem can be repre-
sented with in the form of n X n fuzzy cost matrix A;; as given
in Table 4.1.

The generalized trapezoidal fuzzy numbers cost or time

1) ,(2),03) ,¢4
[Aij] Aij = (A§j>7Az(j)A§j)’A§j);Wij)'
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Table 4.1
T 2 3 ... . u
1 By Bz Bz By; B,
2 By Bx»n By B By,
N Bnl Bn2 Bn3 an Bnn

5. Ranking Methods for Fuzzy
Assignment Problem

5.1 Centroid of a Generalized Triangular
The Centroid of a triangle fuzzy number A = (a,b,c;w) as

b

G; = M, d . The ranking function is known as the
3 3

generalized triangle fuzzy number A = (a,b,c;w) that maps

the set of all fuzzy numbers to a set of real numbers is defined

as [1]
R = (5) (5):

5.2 Magnitude Ranking Method

Triangular fuzzy number is defuzzified by ranking method
for an arbitrary triangular fuzzy number (a,b,c) = (ay,by,c1)
magnitude of triangular fuzzy number is given by equation [2].

1

/.(Cl?’al_bl)f(r)dr

0

1
Mag(a,b,c) = 3

5.3 Robust’s ranking technique
Given a convex triangluar fuzzy number S,

1
R(s) = / 0.5 (sL,5Y) dex
0

where (sl&,sg) is the a-level cut of the fuzzy number S de-

termines the Robust’s Ranking Index. The ranking index of
the Robust provides the representive value of the S fuzzy
number [3].

5.4 Sub Interval Average Method
Let A = (a,b,c) be a triangular fuzzy number, where a,b,c
is a real numbers. The ranking function is generally defined

by [4].

N D, D g
R = R w5

5.5 Pascal Triangular Approach
We recall the triangular Pascal method for the triangular fuzzy
numbers derived from [5]

a+2b+c

P(A) = T
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Table 5.1
Optimal
S.No. Ranking Ranking Formula Matrices Formulation Solution .
Methods (By Hungarian
Method)
13 10 11 10
1
1 Robust’s R(a@) = [0.5(d},al) do 213112 46
. 8 10 10 8
Ranking 0
11 9 11 8
13 10 11 10
a+2b+c 12 13 11 12
R S|
Approach 9 18
13 10 11 10
o ) o (i1 n 12 13 11 12
3 iub Interval R (A ) = 2xl- igl a; = W igl a; 3 10 10 8 46
verage 1 9 11 8
Method
825 6 675 6
1/1 . . . .
4 Magnitude  Mag(a,b,c) = = (fc—l—Sa —b) f(r)dr 7.5 825 675 75 28.5
Ranking 2 \p 4.5 6 6 4.5
6.75 525 6.775 4.5
433 333 3.67 3.33
. ~ at+b+c\ /w 4.00 4.33 3.67 4.00
: enroid R(4)= ( 3 ) (5) 267 333 333 267 0
anxing 3.67 3.00 3.67 2.67
6. Numerical Example References

Here we are going to solve fuzzy assignment problem to
allocate 4 jobs to different 4 machines, the fuzzy assignment
cost Cjj is given below

(10,13,16)  (7,10,13) (8,11,14) (7,10,13)
(9,12,15)  (10,13,16) (8,11,14) (9,12,15)
(5,8,11)  (7,10,13) (7,10,13) (5,8,11)
(8,11,14)  (6,9,12)  (8,11,14) (5,8,11)

Solution: Given Triangular fuzzy cost matrix is balanced
one. Above problem can be solved by using Centroid Rank-
ing Method, Magnitude Ranking Method, Robust’s Ranking
Technique, Sub Interval Average Method and Pascal Triangu-
lar Approach (See Table 5.1).

7. Conclusion

In this paper, the fuzzy assignment problem for the place-
ment of four candidates for four totally different posts is
successfully resolved. The comparisons of the completely
different ranking methods are successfully comparable. The
numerical examples are strengthening to the comparisons.
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