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Abstract- In the present paper, we used Robust’s
Ranking Method for solving Trapezoidal fuzzy
assignment problem then after to get optimal solution we
use Hungarian method. In this paper éij we

considered to be trapezoidal numbers denoted by which
are more realistic and general in nature. In this paper
first we convert the given trapezoidal fuzzy assignment
problem into the crisp assignment problem using the
linear programming problem form and then using
Robust’s ranking method (3) for the trapezoidal fuzzy
numbers. For getting the optimal solution we use
Hungarian method. Numerical examples show that the
fuzzy ranking method offers an effective tool for
handling the trapezoidal fuzzy assignment problem. This
can be better illustrated with the numerical example. The
presented method is very easy to understand and apply
to find the optimal fuzzy cost occurring in the real-life
situations. There are several papers in the literature in
which fuzzy numbers are used for solving real life
problems. But in the present paper, i used Robust’s
Ranking Method and Hungarian method to getting
optimal solution of Trapezoidal fuzzy assignment
problem.
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1.INTRODUCTION

The assignment problem is one of the fundamental
combinatorial optimization problems in the branch of
optimization or operation research in mathematics. It
is a special case of transportation problem in which the
objective is to assign a number of origins to the equal
number of destinations at the minimum cost (or
maximum profit). It includes assignment of people to
projects, jobs to machines, workers to jobs and
teachers to classes etc., while minimizing the total
assignment costs. The main important characteristics
of assignment problem are that only one job (or
worker) is assigned to one machine (or project). Hence
the number of sources is equal to the number of

destinations and each requirement and capacity value
is exactly one unit.

The assignment problem is also called a 0-1
programming problem and is highly degenerate all the
algorithms developed to find optimal solution of
transportation problem are applicable to assignment
problem. The assignment problem is also known as
Hungarian method proposed by kuhn [11], is used for
its solution because of its highly degeneracy nature a
specially designed algorithm.

To find solutions to assignment problems, various
algorithms such as linear programming [2, 3, 8, 13],
Hungarian algorithm [11], Neural network [6], genetic
algorithm [12] have been developed. Last 50 years,
many types of the classical assignment problems are
proposed such as Quadratic assignment problem,
generalized  assignment  problem,  Bottleneck
assignment problem, etc. In present years, fuzzy
transportation and fuzzy assignment problems have
received are most concentration. Fuzzy sets were
introduced by Zadeth [17] as an enter of classical
notion of the set. Later many researchers [5, 10] also
use fuzzy set theory and fuzzy numbers in different
field. After this Buckly [4] used triangular fuzzy
numbers in linear programming. Pandian and
Natarajan[14] wuse fuzzy zero-point method in
trapezoidal fuzzy numbers for finding a fuzzy optimal
solution for a fuzzy transportation problem. Majumdar
and Bhunia [12] developed an exclusive genetic
algorithm to solve a generalized assignment problem
with imprecise cost(s)/time(s). In most of the papers
the generalized fuzzy numbers are converted into
normal fuzzy numbers through normalization process
[9] and then normal fuzzy numbers are used to solve
the real-life problems. Kaufmann and Gupta [9]
pointed out that there is a serious disadvantage of the
normalization process. In which we convert a
measurement of an objective value to a valuation of a
subjective value, which results in the loss of
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information. The procedure is mathematically correct,
it decreases the amount of information that is available
in the original data, and we should avoid it.

In the present paper, we use Robust’s ranking method
(7) to transform the fuzzy assignment problem to a
crisp one so that the conventional solution methods
may be applied to solve assignment problem. The
fuzzy assignment problem & this method can be tried
in project scheduling, maximal flow, transportation
problem etc. Robust’s ranking method (7) which
satisfies the properties of compensation, linearity and
additivity. In the paper we have applied Robust’s
ranking technique (7).

In section 2, we introduce the basic definitions and
arithmetic operations of fuzzy numbers. Section 3
numerical example is presented to show the
applications of the proposed algorithms and the total
optimal fuzzy costs for the proposed algorithms are
shown. Finally, the conclusion is given in section 4.

2. PRELIMINARIES

In this section, some basic definitions and arithmetic
operations are reviewed.

Definition 2.1

A fuzzy set is characterized by a membership function
mapping elements of a domain, space, or universe of

discourse X to the unit interval [0,1], is A={x, MA (x):

x € X}, Here : HA X = [0,1] is a mapping called the
degree of membership function of the fuzzy set A and

HA (X) is called the membership value of x € X in the
fuzzy set A. These membership grades are often
represented by real numbers ranging from [0, 1].

Definition 2.2

Definition 2.5. Arithmetic Operations

A fuzzy set A of the universe of discourse X is called
a normal fuzzy set implying that there exist at least one
xe X suchthat ua (X)=1.

Definition: 2.3
The fuzzy set A is convex if and only if, for any X, X2
e X, the membership function of A satisfies the

inequality Ha
{?\.Xl +(1—7\.)X2} > min.{uA(Xl),uA(Xz)},O <A<1.

Definition: 2.4 Triangular fuzzy numbers

A fuzzy number Xis a triangular fuzzy number
denoted by (a, b, ¢ ;1) where a, b and c are real
numbers and its membership function p(X) is given

below.
(x - a) fora £ x b
(b-a)
|1 : x=b
L(X)=+4
(e-x) forb 2 x <¢
(¢e-Db)
L0 ; otherwise

Definition: 2.4 Trapezoidal fuzzy numbers
A fuzzy number X is a trapezoidal fuzzy number denoted
by (a, b, ¢,d ;1) where a, b, c and d are real numbers and its
membership function p(X) is given below.

(x - 3) fora = x = b
(b -a)
|1 : ¢=b
w(X)=1+ ) : *
(c-x) forec = x = 4d
_c]

otherwise

Let & =(a7,85,83,84)and b= (by,by,b3,b,4) be two trapezoidal fuzzy numbers. Then

(i) a®b=(a; +by,a, +by,a3+bg,a, +hby)
(ii) a—b =(ai—by,a-by,as— bz as— b
(iii) ka = (kas, kay, kas, kas ; wq), for k>0;
(iv) ka = (kas, kaz, kay kas), fork <O0;

Definition 2.6 Fuzzy Assignment Problem
Consider the following fuzzy assignment problem,
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n

n
(P) Min. 7 = > > X [i=1,2,3,...nj=1,2,3, ....n]

i=1  j=1

Subject to the constraints:
n

Q) fij =1;j=1,2,...,n. ie. i person will do only one work.
i

uN

>

(i) Yij =1;i=1,2,...,n.ie. j" person will be done only one person.
j=1

Where iij = (xilj,xﬁ,xf},xi‘} ) = the assignment of facility i to job j such that
X;; = 1; if i person is assigned j* work

0; if i person is not assigned the j*" work
Eij = (cilj,cﬁ,cfj,cf} ) = the cost of assignment of resources i to activity j.

7 =(z1, 22, 73 24) = min./max. The total cost of the matrix.

Definition: 2.7  k-cut of a trapezoidal fuzzy number
The k-cut of a fuzzy number A(x) is defined as A(k) = {x: n(x) >k, ke[0,1]}\

Definition: 2.8 Robust’s Ranking Index Method

1
R (€)= IO.S(C',;,C,';’)dk
0 Where (C'l;,C}(J) is the k-level cut of the fuzzy number C .

R (C) Gives the representative value of the fuzzy number C .
The K-Cut of the fuzzy number (10, 20, 30, 40) is

3. NUMERICAL EXAMPLES

To illustrate the proposed algorithm, consider a fuzzy assignment problem with four persons and four works. Fuzzy
costs consider here to be the trapezoidal fuzzy number for allocating each person. The fuzzy cost for each person
would take to perform each work is given in the effectiveness fuzzy cost matrix as shown in Table (1).

Table-1

Persons/Works | I Il v

A (10,20,30,40) (10,20,40,50) (10,30,17,40,50) | (10,20,30,40)

B (10,20,40,50) (10,30,40,50) (10, 20,30,40) (20,30,40,50)

C (10,20,40,50) (20,30,40,50) (20,30,40,50) (10,20,30,40)

D (20,30,50,60) (10,20,30,40) (20,40,60,80) (20,30,50,60)
Solution:

Step 1: The fuzzy assignment problem in the example, as shown in Table(l) is a balanced one.
Step 2:  Now we calculate R (10, 20, 30, 40) by applying Robust’s ranking method. The membership function of the
Trapezoidal fuzzy number (10, 20, 30, 40) is
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x-10) . for 10 < x < 20
10

1 ; x=20

(40-x) . for 30 < x < 40
10

0 : otherwise

The K-Cut of the fuzzy number (10, 20, 30, 40) is
(Ck,CK) = (10K +10, 40 —10K) for which

1
R(&;1) = R(10, 20,30, 40) = jO.S(C',g,C,';J)dk
0

1
:jo.5(50)dk
0

=25

Similarly, we can find other the Robust’s ranking indices for the fuzzy costs. In the similar manner we find the

following all Robust’s ranking indices are

R(Clz) =30, R(Clg) =325, R(C14) =25, R(Czl) =30, R(sz) =325, R(ng) =25, R(C24) =40, R(Csl) =30, R(ng) =
40, R(C33) = 40, R(C34) = 25, R(C41) = 40, R(C42) = 25, R(C43) = 50, R(C44) =40

We write the above Robust’s Ranking indices in the following table form

Table-I1: Robust’s Rank of table |

Persons/Works | I 1l v
A 25 30 325 25
B 30 325 25 40
C 30 40 40 25
D 40 25 50 40

The above table is of assignment problem. To get the optimal solution, we use Hungarian Method.

Table-I11: Row Minimum

Persons/Works | | 1 v
A 0 5 75 0
B 5 75 0 15
C 5 15 15 0
D 15 0 25 15
Step 4: Assign zero of Table (I11).
Table-1V: Assign Zero
Persons/Works | | 1 AV
A 5 75 0
0
B 5 75 15
0
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c 5

15

15

D 15

25 15

Step 5:  The optimal assignment from Table (1V) is A-1, B-IlI, C-1V, D-II.
Step 6:  From the original fuzzy assignment cost matrix presented in table (1), the optimal fuzzy cost assignment is

calculated and presented in Table (V)

Table-V: Optimal fuzzy cost assignment

Optimal assignment A-l

B-111

C-ll D-1v

A (10,20,30,40)

(10,20,30,40)

(10,20,30,40) (10,20,30,40)

Step 7: From the Table-V. The Minimum total fuzzy cost is (40, 80, 120, 160)

4. CONCLUSION

In the paper, we considered the assignment costs as
Trapezoidal fuzzy numbers which are more realistic
and general in nature. By using Robust’s ranking
indices the fuzzy assignment problem has been
transformed into crisp assignment problem. By using
method Numerical examples have the optimal
assignment as well as the crisp and fuzzy optimal total
cost. By using Robust’s ranking methods we get the
total cost which is optimal. Thus, we can conclude that
the solution of fuzzy problems can be obtained by
Robust’s ranking methods effectively. This method
can also be used in solving other types of problems
like, project schedules, transportation problems and
network flow .The proposed method for an optimal
solution is very simple, easy to understand and apply.
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