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ABSTRACT:

In this paper proposes a method to solve fuzzy assignment problems by employing the Fourier elimination method,
where all parameters are represented as triangular fuzzy numbers. The fuzzy numbers are converted into crisp
numbers using ranking functions, particularly Robust Ranking methods. This approach aims to optimize the
assignment of tasks to individuals, maximizing potential participant and minimizing total fuzzy assignment cost
and time. The method is illustrated through a numerical example in the paper.

Keywords:- Triangular Fuzzy Number, Fourier Elimination Method, Fuzzy Assignment Problem, Ranking
Functions, Robust Ranking Technique.

INTRODUCTION: each worker has fuzzy parameters

The fuzzy assignment problem representing their skill level, availability,

involves assigning resources or tasks to and preference for certain tasks.

agents or facilities while considering The obiecti it . tasks t
e objective is to assign tasks to

uncertain parameters. Unlike traditional . o .
workers in a way that optimizes project

assignment problems with precise values, . . L.
completion time, minimizes costs, and

fuzzy assignment problems deal with fuzzy Lo . .
maximizes overall team satisfaction.

or uncertain parameters, such as costs, . .
However, due to the uncertainty in task

time, orpreferences. . s
durations and worker capabilities,

An example of a fuzzy assignment traditional assignment methods may not be

problem could be the allocation of tasks suitable.

(Shifts) to workers in a project management . . .
The magnitude ranking method is a

scenario (in maximizes productivity and .
technique used to compare and rank fuzzy

minimizes the cost). Assigning Vehicles to . .
numbers based on their magnitudes or

delivery routes to minimize fuel costs, travel . . .
central tendencies. It involves comparing

time. Suppose there are several tasks with . .
fuzzy numbers by their centroids or

uncertain durations and skill requirements, . o
maximum values and assigning ranks

and a team of workers with varying levels of . . . .
accordingly. This method simplifies

expertise and availability. Each task has . . .
decision-making by converting fuzzy

fuzzy parameters representing its . L
numbers into ordered sequences, making it

duration, complexity, and priority, while
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easier to prioritize assignments and handle

uncertainty effectively.

Discussing various algorithms and
methods for solving linear programming
problems, particularly in the context of fuzzy
assignment problems. Khachian modified
Shor's algorithm, known as the Ellipsoid
method, which is a polynomial-time
algorithm in (1979). Dantzig introduced the
simplex method in 1963, which has since
been widely wused, including its revised
versions, in industrial-scale problem-
solving. Williams showed that Fourier's
method for manipulating linear inequalities,
discovered in (1827), can also be applied to
solve linear programming problems. Thorani
et al. (2017) discuss the application of these
methods in fuzzy assignment problems. R.
Queen Mary and Selvi developed a model for
solving fuzzy assignment problems as well.
These methods and models contribute to
addressing the challenges posed by
uncertainty and variability in assignment
problems using centroid ranking method.
D. Selvi and G. Velammal, are discuss the
method for solving fuzzy assignment
problem wusing in (2017). V. Ramadas, P.
Shanmugam, are discussed an effective
fuzzy ranking method in convex triangular
fuzzy soft
PRELIMINARIES

numbers in (2018).

We see some basic definitions,

Definition: If X is a universe of discourse and
x be any particular element of X. The fuzzy
set b defined on X is a collection of ordered
pairs,

b= {(x,u5(0)|x € X}

Where p;(x) - [0,1] is called the
membership function. i.e.
0<p(x)<1
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Definition: A triangular fuzzy number
b = (by, by, bs) is defined by its
membership function is given below,

(x—bl by<x<bh,

by — by
pp(x) =< bs—x by <x<3

0  Otherwise

Definition: A triangular fuzzy number
b = (by, by, b3) € F(R) can also be represented as
a pair b = (b, b) of functions which satisfies the
following requirements:

i) b(r)is bounded monotonic increasing left
continuous function.

ii) b(r) is a bounded monotonic decreasing left
continuous function.

iti)y b(r)<b(r), Osrs<1

ROBUST RANKING TECHNIQUE

Robust ranking technique which satisfy
compensation, linearity, and  additively
properties and provides results which are
consist human intuition. If & is a fuzzy

number then the Robust Ranking is defined by

1
R(a) =f 0.5(a;, a,))da
0

Where (a;,a,) is the a-levelcut of the fuzzy
number a
MATHEMATICAL MODEL OF ASSIGNMENT
PROBLEM:
In classical assignment problem we use single
objective. This method is used for minimizing
cost and maximizing profit. In this problem we
use objective function M.
Min M=Y1_,; Y7, Cijx;;
Yiix;=1forj=1,2,...n
Z;’:lxij =1 for i=1,2,....,n

xij = {1 . 'ti[.ith]"ob is assigned to j.t:lperson

0 if i*"job is not assigned to j**person

MATHEMATICAL MODEL OF FUZZY
ASSIGNMENT PROBLEM (FAP):

@0

PageS 3


http://refhub.elsevier.com/S2214-7853(20)34185-7/h0035
http://refhub.elsevier.com/S2214-7853(20)34185-7/h0035
http://refhub.elsevier.com/S2214-7853(20)34185-7/h0035
http://refhub.elsevier.com/S2214-7853(20)34185-7/h0035
http://refhub.elsevier.com/S2214-7853(20)34185-7/h0035
http://refhub.elsevier.com/S2214-7853(20)34185-7/h0030
http://refhub.elsevier.com/S2214-7853(20)34185-7/h0030
http://refhub.elsevier.com/S2214-7853(20)34185-7/h0030
http://refhub.elsevier.com/S2214-7853(20)34185-7/h0030
http://refhub.elsevier.com/S2214-7853(20)34185-7/h0030
http://refhub.elsevier.com/S2214-7853(20)34185-7/h0030

IJRBAT, Issue (XIl) Vol (Il) May 2024: 52-56

A Double-Blind Peer Reviewed & Refereed Journal

In actual situation, assignment problem in
objectives (any objective for example, cost,
time and quality etc.) is not giving complete
information; it is vague data of various
objectives. Here, we assume assignment cost
(cij).  Assignment problem with fuzzy
parameters is treated here as an FAP. The
mathematical model of the FAP is given below:
Min M=y, hy Cijxij

Yiixj=1forj=1,2,...n
Yi—ix;=1fori=1,2,....,n

Xy = {1 ' -ti;{-ith]:()b is assi'gned to j'tt’:lperson
0 if i'""job is not assigned to j'*person

METHODS:

Solution procedure using Fourier elimination
methods for solving fuzzy assignment
problems: Step 1: Transform fuzzy numbers to
crisp ones. Robust ranking Technique.

Step 2: Formulation as Linear Programming
Problem. Convert crisp numbers into a linear
programming problem.

Step 3: Apply Fourier elimination method

i. Convert minimization problem to
maximization.
ii. Transform the objective function into

linear inequalities.
iii. Write the maximization problem with

an inequality in equality constraint.

iv. Formulate the equivalent pure
integer problem.

v. Select and eliminate variables using
Fourier elimination.

vi. Repeat steps until only the objective
function variable remains.

Step 4: Using Hungarian method
and find optimum value for the
objective function.

Step 5: Compute remaining
variable values.

Step 6: Attain optimal solution
and assignment for the problem.
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NUMERICAL EXAMPLE:
Assign each CNC Machine Operators A, B,
C, D, E expertise and experience in the
CNC machines (I, II, III, IV, V) based on their
Qualification, operating interest, handling
machine

experience,

handling skill.

knowledge and

I II 111 v \Y

Al (2,3,5) (1,2,8) (4,5,8)

(12,14,15) (10,13,14)

us]

(14,15,16) (7.89) | (8.9,10) | (2,57) | (8,9,11)

cl 7912) | 147) | (47.10) | (11,14,15) (5.7.9)

Dl (5811) | (7.10,13) | (9,12,15) (8,11,14) | (1,35)

E| (3.4,5)

(12,14,15) (8,10,13) (7.8,10) | (5,7,12)

We convert fuzzy number in crisp value using

magnitude ranking method

I II I v \Y%
A 2 2.25 | 3.75 | 9.25 | 7.75
B 10.75 | 5.5 6.25 | 2 0.5
C 6 1.5 3.75 | 85 6.5
D 4.5 6 7.5 6.75 | 6.25
E 2.5 9.25 | 6.75 | 5.75 | 5

RESULT:

After using robust ranking technique optimal
solution, each Operator assign one CNC
Machine is given below.

A—1IL,B—>V,C —I,D— IV.E — I

Optimal cost is 15.

CONCLUSION:

The proposed method in this paper facilitates
successful assignment and implementation of
individuals to tasks (Operators to Machines)
on a one-to-one basis, aiming to minimize the
total fuzzy assignment cost and total fuzzy
time of the organization. It also aids in
assessing future values even in uncertain

scenarios. The total assignment fuzzy costs of
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a triangular fuzzy assignment problem are

defuzzified into crisp values using the robust

ranking technique and solved wusing the

Hungarian method. This approach is straight

forward and fruitful, making it useful for

studying real-world problems in the future.

LIMITATIONS-

Dealing with fuzzy or uncertain parameters

poses challenges in formulating and solving

assignment problems, requiring specialized
optimization techniques.

Fuzzy assignment problems often involve

multiple criteria, constraints, and conflicting

objectives, adding complexity to the
optimization process.

FUTURE SCOPE-

To develop efficient algorithms and expand its

applicability across diverse domains
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Table 2 . Range, mean and estimates of genetic parameters in chickpea genotypes

Range Heritab Genetic
::' Characters g Mean (:S‘)’ l:g")’ ility Advance (:31;’[
. Min. Max. & ° (bs) (%) (GA) ?
1. | Days to 50% flowering | 41.00 57.33 49.42 | 8.38 9.84 85.20 7.26 14.69
2. | Days to maturity 104.67 | 115.33 | 109.42 | 1.64 3.78 43.50 1.61 1.47
3. | Plant height (cm) 27.73 77.33 4992 |2095 |22.82 |91.81 19.78 39.63
4. | Number of primary 1.07 3.67 2.06 2028 |31.63 | 92.52 1.15 55.84
branches per plant
5. | Number of secondary | 5 20.53 7.27 47.36 | 48.65 | 97.35 6.90 94.98
branches per plant
6. gl‘:;ltber of pods per 21.13 84.00 41.46 | 44.15 |45.44 |97.10 |36.63 88.34
7. 100 seed weight (g) 15.14 35.00 2420 |17.52 |17.56 |99.77 8.71 35.99
8. Seed yield per plant (g) | 4.15 23.50 9.82 45.44 46.54 97.50 8.98 91.37
9. | Seed yield per plot (g) 143.33 | 453.33 | 281.23 |34.38 |37.29 |92.15 183.62 65.29
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