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I. Introduction

A neutrosophic is a more general platform ,which can be used to present uncertainty, imprecise, incomplete and
inconsistent. F.Smarandache. [10] proposed in decision making process, the neutrosophic weighted aggregation
operators (arithmetic and geometric operators) are adopted to aggregate the neutrosophic information related to
each alternative. Thus, we can rank all alternatives and make the selection of the best one according to score-
accuracy functions.

Any generalization of fuzzy set failed to handle problems with indeterminate or inconsistent
information.To overcome this, H.Wang, F.Smarandache. Q. Zhang [14] , introduced neutrosophic sets as a
classical sets, fuzzy sets, and intutionistic fuzzy sets as an extension of classical sets, fuzzy sets and intutionistic
fuzzy sets.The components of neutrosophic set, namely, truth membership degree, indeterminacy-membership
degree, and falsity —membership degree, were suitable to represent indeterminacy and inconsistent information.

Though many researchers worked on assignment problem in fuzzy environment.R.E.Bellman and Zadeh
[1] was introduced a Decision making in fuzzy environment. F.Smarandache.,[10] proposed a neutrosophic logic,
by adding another independent membership function named as indeterminacy-membership I(x) along with truth-
membership T(x) and Falsity -membership functions F(x).

R.Vidhya, R.Irene Hepzibah and A.Nagoorgani [13] and P.A.Thakre, D.S.Shelar [11] proposed a multi
objective linear programming problems. Also, A.Thamaraiselvi. and R.Santhi. [12] discussed a new approach for
Transportation problem in neutrosophic environment.S.L.Gauss [4] solved the transportation problem.
M.OhEigeartaigh [8] discussed fuzzy transportation algorithm.Rittik Roy and Pintu Das [9] discussed
Neutrrsophic Linear Programming.

K.Kadhirvel, K.Balamurugan[5] solved a Assignment problem using Trapezoidal fuzzy
number.S.Chanas and D.Kuchta [2] introduced a concept of optimal solution of the transportation problem with
fuzzy cost co-efficients.R.R.Yager [15] proposed a procedure for ordering fuzzy subsets of the unit
interval.DalbinnderKour and KajlaBasu [3] extended a Fuzzy programming Technique in real transportation
problem.
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The aim of this paper to obtain optimal cost in neutrosophicenvironment.This paper is well organized as
follows. In section Il the basic concept of neutrosophicset ,neutrosophic number are reviewed. In section 111, the
solution of algorithm are developed for solving trapezoidalneutrosophic numbers. In section IV the numerical
example and the results are interpreted. Finally, Section V concludes the paper with future work.

I1.  Preliminaries

Definition 2.1

Let X be a non emptyset.Then a neutrosophic set A" of X defined as A" of X is defined as ,
AN = {< X, TAN(JC), IAN(X), FJN(X)>, XE X, TAN(X), IA-N(X), FA-N(X) E]_0,1+ [} where TAN(X), [AN(X), are
Fzv(x) are truth membership function, an indeterminacy —membership function, and a falsity —membership
function and there is no restriction on the sum of Tau(x) , Imw(x) , andFi(x) , SO
0 < Tz (x)+ I (x)+ Fa(x) <3 and]70,1*[ is a nonstandard unit interval.
But it is difficult to apply neutrosophic set theories in real life problems directly. So, Wang introduced single-
valued neutrosophic set as a subset of neutrosophic set and the definition as follows.

Definition 2.2

Let X be a non empty set. Then a single valued neutrosophic set ASN of X is defined as
A_SN =< X, Tan (%), v (x), Fav (x)>, XE X, Tav(x), Izv(x), Fanv(x) €[0,1] for each x€ X and 0 < Tzv (x)+
Iin(x)+ Fanv(x) <3

Definition 2.3
Let 1y, 55 tsz € [0,1] be any real numbers A single valued neutrosophic number,
a=((ay, by,c1,d1); 13), (az, by, c0,d5); s5), (as, bs,c3,d3);ts) is represented as a special single valued
neutrosophic set on the set of real numbers R, and the truth membership function pz: R —[0,74], a indeterminancy
membership function v;: R —=[uy, 1], and a falsity-membership function A5: R —[tg,1] is given by
(ful(x), a; <x<b
_Jra by<x<c
#d(x)_ifm(x), g <x<d,
0, otherwise

f‘l]l(x)l a; =x< b2

V(%)= Sd, b, <x<c,
2(X)=

for(@), ¢, <x<d,

1 otherwise

fu(x), a3 <x<b;
tabs < x<c3
fir(x), ¢ £x<d;

) 1 otherwise ] o ] ]
respectively, where rz,s4, and t; denote the maximum truth-membership degree, minimum indeterminacy

degree falsity-membership degree respectively. where the functions

f[,Ll(x): [allbl] - [O:rd ]v ﬁ)r: [CZIdZ] - [Sti ' 1] '

far: [€3,d3]— [ta , 1] are continuous and non decreasing, and satisfy the conditions:

f,ul (al) = 0! ful (bl) =Ta :fvr (CZ) =Sa » fvr (dz) = 1! flr (CS):td,and f;lr (ds) = 1; the functions

fur e, di] = 0,15 ], fu(x) @ [az, by] — [sq, 1] and fy, © [as,bs] — [tg 1] are continuous and non increasing,
and satisfy the conditions:

fur (2) = 0, fur (d1) =1, for ((¢2) =Sa ., for (d2) = 1, foar (c3) =tz and fy, (d3) = 1; anday, d; are called the
mean interval and the lower and upper limits of the general neutrosophic number éfor the truth-membership
function, respectively.

[b,, c;], ¢, and d, are called the mean interval and the lower and upper limits of the general neutrosophic number
a for the indeterminacy-membership function, respectively.

Aq(x) =
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[b3, c3], az and d are called the mean interval and the lower and upper limits of the general neutrosophic number
a for the falsity- membership function, respectively.

15 ,Sg and t; are called the maximum truth-membership degree, minimum indeterminacy-membership degree and
minimum falsity-membership degree, respectively.

Obviously, the single valued neutrosophic numbers are a generalization of the intuitionistic fuzzy
numbers. Thus, the neutrosophic number may express more uncertainty information than the intuitionistic fuzzy
number.

For some specific values of the parameters a; ,b; ,c; , di, ay, by, €3, dy, az, bs, c3, d3, 75,55 and t; we
can be further constructed some particular forms of neutrosophic number.

Definition 2.4
Arithmetic operators:
Let @ = ((ay, by,c1,d1); T4, Sz tg)and b = ((ay, by, cy,dy); 75,55 t;)be the two single
valued trapezoidal neutrosophic numbers and y # 0 then,
1. a+b =( (ay+ay, by+by, ci+cy, dy +dy); TATE , Sq V S, tz V tg)
2.d-b = ((a;+dy, bi-Cy, €1-by, dy — @3); TaNTg , Sq V S5, tg V t5)
Definition 2.5
Let @ = ( (ay, by, c1,d4); 753,54 ta)is a single valued neutrosophic number. Then

S(@) = - (ay + by + ¢+ dy)X (2 + 77— 54— tg) and
A@) = i (ay + by + ¢ +di)X (2 + 15— sz + tz)are called the score and accuracy degrees of & respectively.

I1l1. Fuzzy assignment problem

There are n jobs for a factory and the factory has n machines to n jobs to process the jobs. A job i(=1,2,...n) when
processed by the machine j=(1,2,...,n) is assumed to incur a cost C;;. Let C;jbe the fuzzy cost of assigning ith
machine to the j th job. Let y;; be the decision variable denoting the assignment of the i th machine to j th job.
Determine an assignment of jobs to machines so as to minimize the overall cost.
Fuzzy assignment problem is given by,

Min Z= Y1, Y721 Cij yij

Subject to
Y y=1forj=12,..n
Z?’zl yijzl for i=1,2,. .., yl]E[O,l]
_ 1 if the i th machine is assigned to j th job
where y;;= {Oif the i th machine is not assigned to that j th job

Procedure
Step 1. Check the assignment problem is balanced or not
a) if balanced go to step 2
b) if not balanced go to step 3
Step 2: Use Hungarian assignment problem method and get optimal solution.
Step 3: Adding dummy row or column with cost value as zero to make balance one and go to step 2.

IV. .Numerical example

Consider the problem of assigning 4 jobs to 4 persons.The assignment cost are given as neutrosophic
numbers.
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Job 1 Job 2 Job 3 Job 4

<(18,19,20,21);0.8,0.6, <(16,17,18,19):0.5,0.6, | <(17,18,19,20);0.6,0.5,

Ar| 035 <(7,8,9,10)0.4,0.6,0.8> | ;57 0>
A | <(1112,1314):020.1, | <(9,10,11,12);0.50.7,0. | <(89,10,11):05,0.7,0.5 | <(16,17,18,19),0.5,0.6,
21 02> 4> > 0.2>

<(10,11,12,13):0.6,0.3, | <(17,18,19,20):0.6,0.5, <(17,18,19,20);0.6,0.5,

<(1,2,3,4):0.5,0.4,0.8>

0.6> 0.4> 0.4>
4 | <(1817,18,19),05,06, | <(11,12,13,14),0.2,0.1, | <(18,19,20,21),0.806, | <(9,10,11,12);0.5,0.7,0.
41 02> 0.2> 0.3> 4>

After doing step 1, problem is solved by Hungarian method. The assignment schedule is as follows.

Job 1 Job 2 Job 3 Job 4
A, ;£2,6,10,14);0.2,0.7,0. <(0,0,0,0):0.5,0.3,0.5> ;)(6,8,10,12);0.4,0.6,0. <(7,9,11,13):0.4,0.6,0.8)

4, | <(0,0,0,0);0.5,0.3,0.5> | <(-2,0,2,4);0.5,0.7,0.5> | <(0,0,0,0);0.5,0.3,05> | <(5,7,9,11);0.5,0.7,0.5>

<(0,4,8,12);0.2,0.7,0.8 | <(13,15,17,19);0.5,0.5,0.
> 8>

<(13,15,17,19);0.5,0.5,0.

<(0,0,0,0):050305> | o3

<( : <(6,8.10,12);0.5,0.7,0.
226100207055 | <(L135:0.20.704> 1,5

Examine the rows and columns successively until a row / column with exactly one marked zero.
No unmarked zero is left. Hence assignment schedule is A, goes to job 2, A, goes to jobl, A3 goes to job 3, A4
goes to job 4.

Ay <(0,0,0,0);0.5,0.3,0.5>

Hence the minimum total neutrosophic cost is < (28,32,36,40) ;0.2,0.7,0.8>.
V. Conclusion

In this paper the assignment cost has been considered as neutrosophic numbers which are more realistic
and general in nature. It is always possible to get an optimal solution for a given fuzzy assignment problem whether
maximize or minimize objective function. This approach will be effective in assignment problems involving data.
In future the approach of assignment problem may be extended to neutrosophic logic.
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