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Abstract: Assignment problem is a special case of linear programming problem.
The objective of the optimal assignment is to minimize the total cost or maximize
the profit. Fuzzy set theory has been applied in many fields of science, Engineering
and Management. In this paper a new ranking method is proposed for solving the
dodecagonal fuzzy assignment problem. Fuzzy assignment problem transformed
into crisp assignment problem and solved by Hungarian method. A numerical
example is presented and the optimal solution is derived by using proposed method.
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1. Introduction

Assignment problem is the special case of linear programming problem. As-
signment problem can be applied in all fields like Science, Engineering, and Man-
agement etc. Assignment problem plays an important role in industry and other
applications. In assignment problem “n ”jobs are assigned “ n ”persons depending
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their on their efficiency to do the job. The objective of the optimal assignment is
to minimize the total cost or maximize the profit. Fuzzy assignment problems have
received great attention in recent years. Here we investigate a more realistic prob-
lem, namely the assignment problem with fuzzy costs or times. The objective is to
minimize the cost or to maximize the total profit, subject to some crisp constraints,
the objective function is considered also as a fuzzy number.

L. A. Zadeh [20] introduced the concept of fuzzy sets to deal with imprecision,
vagueness in real life situations. R. E. Bellmann and L. A. Zadeh [2] proposed
the concept of decision making in fuzzy environment. C. J. Lin and U. P. Wen
[8] was finding the solution of fuzzy assignment problem using labeling algorithm.
H. Basirzadeh [1] approached a new technique for solving fuzzy transportation
problem. M. S. Chen [3] proved some theorems and proved a fuzzy assignment
model that considers all individuals to have same skills.

Amit Kumar and Anila Gupta [7] were first solved fuzzy assignment problem
and travelling salesman problem with different membership function. R. Jahirhus-
sain and P. Jayaraman [5] solved fuzzy assignment problem using robust ranking
method. T. S. Pavithra and C. Jenita [14] proposed a new a method for solving a
dodecagonal fuzzy assignment problem. S. Manimaran and M. Ananthanarayanan
[9] were discussed a comparative study of two fuzzy numbers using average method.
Y. L. P. Thorani and N. Ravi Shankar [19] were studied the applications of fuzzy
assignment problems. D. Stephen Dinagar and S. Kamalanathan [16] solved a
fuzzy assignment problem with two different ranking methods. L. Sujatha and S.
Elizabeth [17] solved the fuzzy transportation problem and fuzzy unbalanced as-
signment problem by using one point method. Anchal Choudhary, R. N. Jat, C.
Sharma and Sanjay Jain [4] were applied a branch and bound technique for solving
fuzzy assignment problem.

P. Pandian and K. Kavitha [13] solved the assignment problems using paral-
lel moving method. A. Nagoor Gani and V. N. Mohamed [12] proposed a new
method for solving assignment problem for trapezoidal fuzzy numbers. Sunil Ku-
mar Mehta, Neha Ishesh Thakur, Parmpreet Kaur [10] had approached numerical
methods to find the solution of fuzzy assignment problem. Y. L. P. Thorani and
N. Ravi Shankar [18] solved fuzzy assignment problem with generalized fuzzy num-
ber. Supriya Kar, KajlaBasu, Sathi Mukherjee [6] finding solution of generalized
fuzzy assignment problem with restriction on the cost of both job and person under
fuzzy environment. S. Muruganandhan and D. Hema [11] solved fuzzy assignment
method using one suffix method. Jatinder Pal Singh and Neha Ishesh Thakur [15]
were solved fuzzy transportation problem using dodecagonal fuzzy number.

In this paper a new ranking method is proposed in solving a dodecagonal fuzzy
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assignment problem. Fuzzy assignment problem can be converted into crisp assign-
ment problem using ranking method and an optimal solution is obtained by using
Hungarian method.

2. Preliminaries

Definition 2.1. A fuzzy set is characterized by a membership function mapping
element of a domain space or the universe of discourse X to the unit interval {0, 1}.

(t.e)A={z,pa(x);x € X}, here pa(z)=1

Definition 2.2. A fuzzy set A of the universe of discourse X s called normal
fuzzy set implying that there exist atleast one such that pa(z) = 1.

Definition 2.3. support of a fuzzy set in the universal set X is the set contains
all the elements of X that have a non-zero membership grade in A.

Supp(A) ={z € X | pz(z) > 1}

Definition 2.4. Given a fuzzy set A defined on X and any number o € [0, 1] the
a—cut, ay 1S the crisp set,

ar={reX | A, > a,acl01]}

Definition 2.5. A fuzzy set A defined on the set of real numbers R is said to be
fuzzy number if its membership function pa : R — [0, 1] has the following properties,
1. A must be a normal and conver fuzzy set.

2. aq must be a closed interval for every a € [0, 1].

3. The support ofﬁ must be bounded.

Definition 2.6. A fuzzy number A is called triangular function is denoted by
A = (aq, as, az) whose membership function is defined as follows,

0 T < a

L2 gy < 2 < ay
pale) = e =TS

Bty <1 < ag

az—az

0 T > ag

Definition 2.7. A fuzzy number A s called trapezoidal function is denoted by



114

South FEast Asian J. of Mathematics and Mathematical Sciences

A = (a1, as, as, ay) whose membership function is defined as follows,

¢

0 r<aq

r—al

v, W1 ST =< a
pil) =141 az <z < ag

aq4—x

e, BT <y

0 T > ag

\

3. Dodecagonal Fuzzy Number

Qeﬁnition 3.1.

A fuzzy number Ais a Dodecagonal fuzzy number defined by

A:(aly az, a3, a4, as, Ag, a7, ag, Qg, A10, A11, CL12), where ai, G2, az, a4, a5, 4g, a7,
as, ag, G1g, a11, a12 are real numbers and its membership function is given by,

pi(x) =

for 0 < k; < kg < 1.

\

(
0 z < a
r—a
k1<a2 a11> ap < x < ap
k1 ax < x < ag
ki + (ko — k1) (ﬁ) a3 < x < ay
ko ay < x < as
T—as
ky + (1 — ko) (ao as) as < x < ag
1 ag < x < ay
a, Xz
Bt (-k) (22) a<o<a
ks ag < x < ag
_ al0—
ki + (k2 — k1) <—a10_a9> ag < x < ayg
k1 ajp < v < ap
a X
Ky (alf a11> ann <z < arz
0 a1z <

3.1. Arithmetic Operations on Dodecagonal Fuzzy Number

Let ADDFN (0617 a2, as, a4, Gs, Ag, a7, ag, Ag, A10, A11, CL12) & BDDFN

(bla b2>

b3, by, bs, bs, bz, bg, by, big, b11, b12), be two dodecagonal fuzzy numbers then the
addition, subtraction and scalar multiplications can be performed as follows,

Apprn+ Bppry=[a1 + b1, ag +ba, a3+ b3, ay+ by, a5+ bs, ag + bs, a7 + b7, as+ bs,
ag + by, aro + bio, arr + b1, ar2 + b
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AppFN - BDDFNZ[Ch — bia, ag — bi1, az — by, ag — by, a5 — bg, ag — by, a7 — bg,
as — bs, ag — by, a9 — bz, ar1 — by, arz — 51]

AADDFN:P\G'M )\ag, )\&3, /\(14, )\CLE,, )\CLG, )\a7, )\CLS, )\CLg, )\alo, )\all, )\&12]
AEDDFN: [ Ab1, Aba, Abs, Aby, Abs, \bg, Abz, Abs, Abg, Abig, Ab11, Abya]

3.2. Measure of Fllzzy Number
The measure of A, is a measure is a function M, : R,(I) — R* which assign a

non-negative real numbers MPPFN(A,)) that expresses the measure of

1

ko w _
((r) + fa(r)) dr+%];f (91(s) + 91(s)) d8+%kf (ha(t) + ha(t)) dt
(3.1)

M(PDFN(Aw) =

R —

1
2

where 0 < o < 1.

4. Proposed Ranking Method N
Let A be a normal dodecagonal fuzzy number. The measure of A is defined by,

. 1 B ko w _
MPPEN(A) =L [ (f1(r) + fi(r)) dr+3 [ (g1(s) + Ga(s)) ds+3 J (ha(t) + P (1)) dt

Q —

MPPEN(A) = i{(al + as + ajn + a2)ky + (az + ag + ag + a1o) (ko — k1)+
(as + ag + a7 +ag)(1 — k1)}  (4.1)

where 0 < k; < ko < 1

5. Mathematical Formulation of Fuzzy Assignment Problem
The assignment problem can be stated in the form of cost matrix of fuzzy
numbers as follows:

Jobs
Persons | 1 2 |...| n
1 C11 | C12 Cin
2 Co1 | Ca2 Con
n C11 | Ci12 Cnn

The mathematical formulation of the fuzzy assignment problem is given by

minimize Z* =1, Z?:l CijLij
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n n
Subject to the constraints » x; =1,i=1,2,..,n > x;; = 1,7 =1,2,...,n where
i=1 j=1

x;; is the decision variable
and

(5.1)

I 1 if the #*" person assigned to j** job
1 0 otherwise

C;; is the fuzzy assignment cost of i job to j person. Hence it cannot be solved
directly. For solving the problem, we first defuzzify the fuzzy cost coefficients into
crisp ones by the above fuzzy number ranking method (4.1).

5.1. Numerical Example

Consider the following dodecagonal fuzzy assignment problem which consists of
four jobs and four machines. The cost matrix ¢;; whose costs are dodecagonal fuzzy
numbers. Here our objective is to find the optimum assignment so as to minimize
the cost (or time).

Table 1: Dodecagonal Fuzzy Assignment Problem

Wl WQ W3 W4
T | (135.7.911,13, | (2.4,6,8,10,12,14, | (1,2,3,4,5,6,7, (1,2,3.4,5,7.9,
15,17,19,21,23) | 16,18,20,22,24) 8,9,10,11,12) 11,13,17,21,25)

Jo | (3,7,11,13,17,21, (2,4,6,8,9,13,15, (2,3,7,8,9,11,13, (1,3,5,7,9,12,15,
22,25,29,32,40,43) | 16,18,20,21,25) 15,16,21,33,37) 18,21,25,29,33)

T, | (1.2,34,7,10,13, | (58,10,13,16,21, | (4,6,7,9,10,11,18, | (2,3,5,7,10,13,17,
15,16,17,22,26) | 23,28,31,32,37,39) | 23, 24,26,27,30) | 21,25,29,34,39)

X, | (235,711,13,17, | (1,2,3,4,7,10,13, | (1,4,7,10,13,16,19, | (3,6,9,12,16,20,24,
19,23,29,31,35) 16,20,24,28,32) | 22,2528 31,34) 29,33,38,40,42)

5.2. Ranking of Dodecagonal Fuzzy Number

In order to find the optimum value of the given dodecagonal fuzzy cost given
in table 1, first we convert the fuzzy cost into the crisp cost using the proposed
ranking method (4.1). Take the values of k; = 0.3, ks = 0.7. The ranking of fuzzy
numbers is done by using proposed ranking method (4.1). The crisp assignment
problem of the corresponding dodecagonal fuzzy assignment problem is given in
the following table. The given fuzzy assignment problem is a balanced assignment
problem. By applying the Hungarian method, we find the optimal assignment
schedule and the optimum assignment cost. The optimal assignment schedule is
given by J; — W3, Jo — Wy, J3 — Wy, Jy — W5, The optimal assignment cost =
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Table 2: Crisp assignment problem of the corresponding Dodecagonal fuzzy assign-

ment problem

Wi | Wy | W3 | W,
Ji | 12 | 13 | 65| 98
J, | 219|131 | 144 ] 149
Jy | 11.2 | 21.8 | 61.3 | 17
J, | 162133 | 17.5 | 22.7

6.5+14.9+11.2413.3 = 45.9 units

6. Conclusion

Ranking of fuzzy number plays an important role in decision making problems
and some other fuzzy application system. Fuzzy numbers must be ranked before
an action is taken by a decision maker. Ranking methods which convert a fuzzy
number to a crisp number by applying a mapping function. In this paper, a new
method is proposed for solving dodecagonal fuzzy assignment problem. The pro-
posed ranking method is simple and easy to calculate rank of fuzzy numbers which
also gives perfect solution to the given problem. This ranking method is used to
rank the all the Dodecagonal fuzzy numbers. The advantage of the proposed model
is illustrated by examples. In future, this method is applied to assigning jobs to

suitable persons in a real life problem.
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