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Abstract

In general. There is no single optimal solution in multi-objective problems, but rather a set of
non inferior (pareto optimal) solutions from which the decision maker (DM) must select the most
preferred or best compromise solution as the one to implement. In this paper, a multi-objective multi-
item solid transportation problem by incorporating fuzzy numbers into the coefficients of the objective
functions (Cirjpk ) and / or supply quantities (&" ) and / or demand quantities (bjIO ) and / or

conveyance capacities (ék ). The concept of « -fuzzy efficient solution is introduced in which the

ordinary efficient solution is extended based on the « -levels of fuzzy numbers. A necessary and
sufficient condition for such a solution is established. The existing results concerning the qualitative
analysis of the notions (solvability set and stability set of the first kind under the concept of « -
parametric optimality are studied. A solution procedure for determining the stability set of the first
kind corresponding to one of ¢ -pareto optimal solution is proposed. An illustrative numerical
example is given to clarify the obtained results.

Keywords: Multi-objective multi-item solid transportation; fuzzy numbers; « -fuzzy efficient; o -
optimality; parametric analysis.

1. Introduction

The solid transportation problem (STP) is an extension of the classical transportation problem
(TP) in which three item properties (supply, demand and conveyance) are taken into account in the
constraint set instead of two items (supply and demand). The STP was first stated by Shell (1955) . A
variety of approaches have been developed by many authors for multi-objective transportation problem
(MOTP), Hussein (1998), and Das et al. (1999)). Some of the most important work related to STP are
as follows:

Gen et al. (1995) proposed genetic algorithm for solving bicriteria STP with fuzzy numbers.
Ojha et al. (2010) studied TP model with fixed charges and vechile costs where all unit discount
(AUD). Incremental quantity discount (IQD) or combination ot AUD and 1QD on the price depending
upon the amount is offered and varies on the choice of origin, destination and conveyance. Himenez
and Verdegay (1999) introduced fuzzy STP in the case in which the fuzziness affects the constraint set.
Ida et al. (1995) considered multi-criteria STP with fuzzy numbers; Li et al. (1997) presented a genetic
algorithm for solving multi-objective STP with coefficient of the objective function as fuzzy numbers.
Yang and Yuan (2007) investigated a bicriteria STP under stochastic environment. Bit et al. (1993)
applied fuzzy programming approach to solve multi-objective STP. Nagarjan and Jeyaramon (2010)
studied multi-objective STP with parameters as stochastic intervals. Kundu et al. (2013) introduced
multi-objective multi-item STP with fuzzy coefficient for the objectives and constraints. Ammar and
Khalifa (2014) studied multiobjective solid transportation problem with fuzzy numbers. Ammar and
Khalifa (2015) studied multiobjective solid transportation problem with possibilistic variables.

Qualitative analysis of some basic notions such as the set of feasible parameters, solvability
set, stability set of the first kind and stability set Oof the second and were introduced by Osman (1977).
Sakawa and Yano (1989) introduced the concept of ¢« -parametric optimality in fuzzy parametric
programs.

In this paper, a multi-objective multi-item solid transportation problem (FMOMISTP) with
fuzzy numbers in the objective functions coefficients, supply values, demand values and conveyance is
studied. The concepts of fuzzy efficient and « -parametric efficient solutions are introduced. The
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relation between such solutions is given. A parametric analysis is used to characterize the set of all o -
parametric efficient solutions. A solution procedure to determine the stability set of the first kind
corresponding to one parametric efficient solution of FMOMISTP problem is presented. An illustrative
numerical example is given in the sake of the paper to clarify the obtained results.

2. Preliminaries

Here, some definition needed through this paper are recalled.

Definition 1: (Dubois and Prade (1980)). A fuzzy number ({') is convex normalized fuzzy set of the
real line R such that:

@ IXoeR, sy (Xg)=1(Xq is called the mean value of q);

(b) Mg is piecewise continuous.

Definition 2: (Dubois and Prade (1980)). The « -level set of the fuzzy number ( is defined as the
ordinary set L, (4) for which the degree of their membership functions exceed the level « :
(@)={a:14(q)2a a<[0,1]}.
Throughout this paper, F (R) denoted the set of all compact (i.e., bounded and closed) fuzzy
numbers on R, that is, foran f € F (R) of satisfies:
(i) Thereexists & € R suchthat f (x ) =1;
(i) Forany o €(0,1], (fN)a = [fal‘ , f; ] is closed interval on R.

Observethat R — F (R).

The following notations are used in FMOMISTP: Cirjpk, ar, b~jIo and

€ eF(R), r=1..,s;, p=1..,t; i=L...m; j=1..,n; k=1..,7¢, and their
« -level sets are:
(Cirjpk )e =(€), ={c eR3TM™) ﬂf{,—pk (Cirjpk )za, r=1..,s; p=1..,t;
iL..m; j=1..,n; k=1../}
@),

(ij )a

(), ={aeR"™™ ! fheo @)>a, p=1..,t;i=1.,m}

(b), ={b eR"™ sy (bf)za p=1..t; j=1..n}

(6o =€), ={eeR" 11 (&)=, k =1,.., (3,

where C~ir jpk , a~1-p, b~?, €k are denoted as fuzzy objective functions coefficients, fuzzy supplies,

fuzzy demands and fuzzy conveyance, respectively.
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3. Problem formulation

A multi-objective multi-item solid transportation problem with fuzzy parameters
(FMOMSTP) is

t m n ¢
(FMOMSTP) minzr(x,Gr):ZZZZCirjpkxipjk, r=1..,s

subject to
no¢
M (4b,€)={x eR"™" : 3 > xf, <&, p=L..t;i=L.,m;
j=l k=1
e ~
lepjk ijp, p:l, ,t, le, ,n,

Xipjk >0, p=L..t; i=L..m; j=1..,n;, k=1../}

where p(=1, ..., 1) items are to be transported from m origins to n distributions by means of k

(=1, ..., £) different modes of transportation (conveyance). For the objective Z r Gir jpk represents

fuzzy unit transportation penalty from i"" origin to j* destination by k™ conveyance for p" item. & and

b~jp represent total fuzzy supply of i" origin and total fuzzy demand of j™ destination, respectively for
p™ item. Also, €, is the total fuzzy capacity of k" conveyance. All of CT jpk , &, b~jp ,and €, are

assumed to be characterized as trapezoidal fuzzy numbers, and M (&, 5, €) is compact set.

Definition 3. (a-fuzzy Feasible actions): Let &g = (g, ..., &4 ) @ €[0,1], 1 =1, ..., m ;
oy = (s oons Ay ), Q| €[0,1], j =1 .., n; and oy =(agy, oy 3, ),

oy €[0,1], k =1, ..., £;. Then

xeM ={xeR"™™ XIJk >0,p=1...ti=1...m; j=1..nk=1..,1} is said to be

« -possible actions for problem (FMOMISTP) if :

n 4
szlplk - = [Sup (ﬂéip)zali’ I :11|m,
j=tk=t 2 2 X j=al

i k=
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m /[ 5 -
H szipjk ijpj= sup (e ) 2 0, j=1..,n;
i=1k=1 ZZ’XierZHJp J
i=1 k=1
t m n
H Z:Z:Z:XipjkS k|~ sup (,ue~k)2053k, k=1..7¢
pti=i= Ziixipjkgék
pli-l j-1

where 1 denotes membership function.

Definition 4. (a-fuzzy efficient): A point X (€ )e M (&, b”, €") is said to o -fuzzy efficient
solution to FMOMISTP problem if there isno X (¢* ) €G (&, b, €") such that
e e REE™MD 7 (x,6™M) <z, (x5, €M), oz, (x, €Y <
z, (x5 YYy 2 (x, €M) <z, (x7, €)Y, 2, (x, )< (1)

2, (x5 ¢y 2 (x,6) <z, (X7, )2 a, a[0,1]

where g denotes membership function. On account of the extension principle,
u{c eRIE™™D -7 (x, €M)y <z, (x5, €M), oz, 4 (x, 6D <
z, (x5 ¢y 2 (x, 6 )<z, (x", €T, 2, ,(x, 6" ) <
Z, (x5, ¢y Lz (x,€) <z (xT, €)=

SUp N (g (6), -y 21 (7)), @

(ct, ... c)ec

where
c={ch ) e RO 12, (6, ™) 2, (¢, €, o 2, (, € <
e (X7, Lz (X € ) <z (T, €70} (3)
and o, (r=1..s;p=L..tii=L.,m j=L.,nk=L.,0) are s(t*m=*nx/)
ijk

any membership functions.

4. Characterizing a-fuzzy efficient solution for FMOMISTP problem
For characterizing the « - fuzzy efficient solution for FMOMISTP problem, let us consider

the following « -parametric multi-objective multi-item solid transportation problem (& -PMOMISTP)

t
(a -PMOMISTP) min z,(x,c’:’)=2§:izp:€ipjk, r=1..,s

subject to

xeM(ab,e), cify (€l )y r=L.,s; p=L..t;i=1L.,m;
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j=1..,n; k=1..,/; a,e(aI ) 1=1L.,m; p=1..,t;
bj e(P),, j=L..n; p=L..s;e (€), k=1.,7

where (CIJk )or (&), (bp)a, and (€ ), denote the o -cuts of the fuzzy variables

Cirjpk, a’, bjp, and €, , respectively. By the convexity assumption, Herp, (Cljk)

(Cljk)a’ lup(ap) (ap)a’ /ubp (bp) (bp)a ; and /ue (ek) (ek )a’ =11"-!S;
p=1..,t;1=L..,m; j=1..,n; k=1.. ¢ are real intervals that will denoted as:
[(ci P (@), (¢ (@) 1, [(@° ()", (@ ()’ 1, [(b] ()", (bf ()" ] and

[(e, ()", (ey ()" 1, respectively.

Definition 5. (a-parametric efficient): A point X (¢ )eM (a",b",e") is said to be -

parametric efficient solution for & -PMOMISTP problem if there are no X e M (a",b",e") is

said to be « -parametric efficient solution for « -PMOMISTP problem if there are no

X eM (a*, b*,e*), C,Jk E[(C|Jk (a)) (Cljk (a))U ]

a’ e [(&" (@), (a° ()" 1, b} el(bf (a))", (b (a))” ]and

e [(e, ()", (e, (@)Y ] such that: z, (x,c" )<z, (x",c"), forall r=1 ..,5

and strict inequality holds for at least one r.

Theorem 1. X €M (é*, 5*, é*) is o -fuzzy efficient solution for FMOMUSTP problem if and
only if X eM (a*, b”, e*) is X eM (éi*, b~*, é*)parametric efficient solution for « -

PMOMISTP problem.

Proof: (The proof will be in contra positive direction).

Necessity: Let X (€")eM (&°,b", ") be a -fuzzy efficient solution for FMOMISTP problem
and X (¢’ )eM (a",b",e") be not «-parametric efficient solution for & -PMOMISTP
problem. Then there is x' (€ )eM (@,b",¢") for

c (¢ ), a*e(é*)a, b*e(bN*)a,and e*e(é*)a,suchthat:
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z,(x,¢")<z, (x,¢"), r=1..,s,
with strict inequality holds for at least one. This leads to:
%{C c Rs(t*m*n*f) Zl(X’ 6*1) < Zl(x*, 6*1), - Zr_l(Xl, 6*(r_1) ) <
2, (XU 2 (xL ¢y <z, (X7, €T, z,,, (x5 €y <
2o (X5, Lz (xh €T )<z (xT, € el

This contradicts the ¢ -fuzzy efficientof X~ (¢")eM (&°,b", €") for FMOMISTP problem and

the necessary part is established.

Sufficiency: Let X (¢ )eM (a’,b",e") be « -parametric efficient solution for o -
PMOMISTP problem and X*((?*)e M (51*, b, é*) be not « -fuzzy efficient solution for
FMOMISTP problem. Then thereis X 2 (c” ) e M (a",b”", e”) such that:

u{c eRIE™™N 7 (x2,¢™?) <z, (x7,¢™), oz, (2,7 <

Zr—l(x*’c*(r_l))1 Zl‘ (Xzac*r)<zr (X*,C*r)’ Zr+1(Xzyc*(r+1))S

Z,,, (x5, Lz (x3c)<z (x, )}z a,

sup - min(u, (€1, ooy . (€°)) 2, @

(¢!, ...c%)ec

where
c :{(011 » cS ) c Rs(t*m*n*é’) : Zl(Xz, C*l) < Zl(X*, C*l), » Zr,l(Xz, C*(rfl)) <
z, ., (x",¢" )z, (x3, ¢ )<z, (x", ")z, (x%, 7)<
Z,a (X%, )<z (x7, )}
For this supremum to exist, there is (dl, ..., %) eC with min (,uc~1 (dl), oy s (d*)<a,
then

sup  min (g, (d4), ., . (d°)) <ar.
(di, .., d%)ec

This contradicts (4). Then there is (d*, ..., d®) e€ satisfying
min (g (d4), ... 1. (@°)) 2 ®)

This contradicts the efficient of X & M (a*, b”, e*) for « -PMOMISTP problem, and the
sufficiency part is proved.

5. Parametric analysis
For characterizing the set of all parametric efficient solutions for ¢ -PMOMISTP problem,

we use the parametric optimization (scalarization) problem (here the weighting method (Chanas et al.
(1984)).
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S
STP (W) min > w, z (x,c")
-1
subject to
I

x eM (a,b,e) ¢l ()

a'ip E(é(ip )a’ bjp E(ij )a' € e(ewk )a'

Definition 6. (a-parametric optimal): The set of « -parametric optimal solutions of STP (W ) is

defined as:

S S
E(w>={x*€Rt*m*”” Swez, (x e Yw, 2, (anc),

r=1 r=1

foreach x (¢ )eM (a",b",e"),c” (), a (&)

a!

S
b e(b),, e €(€),.andw, >0, r=1,..,5, > W, =1}.
r=1
Remark 1. A point X*(C*) is said to be ¢ -parametric efficient solution of & -PMOMISTP
problem with corresponding ¢ -parametric optimal parameters (C*, a*, b*, e*) if there exists

W >0 suchthat X is the unique « -parametric optimal solution of STP (W ).

Remark 2. A point X*(C*) is said to be a proper o -parametric efficient solution of « -

PMOMISTP problem if and only if there exists W~ >0 suchthat X € E (W ).

Definition 7. The solvability set of & -PMOMISTP problem is denoted by B and is defined by:

B ={w €R?® : there exists ¢ -parametric efficient solution X “of o -

PMOMISTP problem, X~ € E (w )}.

Definition 8. The proper solvability set of & -PMOMISTP problem is defined as:
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B'={w €B,w >0}.

Remark 3. If B’ B and X €E (W*), w’ eB " then X is called a proper « -parametric

efficient solution of & -PMOMISTP problem.

Definition 9. Suppose that X eB with a corresponding ¢« -parametric optimal solution

X eE (W *) , then the stability set of the first kind of & -PMOMISTP problem corresponding to

x ", denotedas S (X ) and is defined by:

S(x )={w eB :x €E (W) isan & -parametric optimal solution of

STP (W ) problem }.

For determining the stability set of the first kind, let STP (W ) reformulated as in the following form:

(STP(W))"  min iwrzr(x,cr)
=1

subject to
n !
fi(cal)==2 2 xf<al, p=1
j=1 k=1
m ¢
(OF (X’bjp):[zzlepjk ijp, p:].,
i=1 k=1

m n
h, (x,ek):(:zzmk <e, p=1..t; k =1, ...,g}

i=1l j=1
/’lerp (C|rjpk)2a| r_11 )Sy p:ly )t1 i :11 1m1
ij

J=%.,n; k=1.,¢
y&ﬂp(a,—p)za p=1..,t;i=1..,m;
#HP (b]p 2al p_ll 1t: j=11 !n:
m n
Z(~Ip)a22(bjp)a’ p_11 ,t,
i= j=1
4 r n ~
Z(Nk)aZZZ(bJp)av
k=1 p=1l j=1
S

w, >0, r=1.,s; >w, =1,
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Let W eB with X~

lejk 20, p:l, ...,t; i :l, e
and x €0, 1].

is o -parametric efficient solution for ¢ -PMOMISTP problem, then the

Kuhn-Tucker necessary optimality conditions corresponding to (STP (W ))’ take the form:

S m n 89 V4
5, Z ¥ — ka =1 ., txmxn=/;
r=1 77 i=1l j= k=
> 0z S a’”rpk (CIJk)
ZWF r; _Zur”# O1r:l’ ls1p:11 1t1i:11 ,m,
r=1 aCi ik r=1 5Ci jk
j=1..m; k=1..7/¢;
m ) m o, (ap)
Zé,i— . ¥ 0 p=1 ..t
i1 O .p i=1 5aip
m ) m o, (a-p)
Zé‘l afl _Z i ¥ =0, p=1..t;
i=1 a” i3 oal
: " O, (b))
271—69;— y) =0, p=1 .t
4 oh : ts, (&)
é; k P k =0,
kzzl ‘ € kz=‘1 ‘ aek
n
fi (x,af) =2 D xf <al, p=1..,t;i=1.,m
j=1 k=1
m / ]
9; (X’bjp)(:Z;,kzlxipjk =bf, p=1..t j=1., n];
i= =
m n
hy (X e )| =20 D xFi <e, p=L .t k=10
i=1 j=1
ﬂéirjpk (Clr]pk)zav r:]-avs! p:11 ltl
Hap, G )z r=1 s P=Loti i =1 m;
j=1..,m; k=1..,/
ﬂéip (alp)za’ p=1’ lt1 i =11 lml
ILIHP (bjp)zal p=1! 1t1 j=l! 1n|
i
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M (8 )2, k=1..,/7;
Z(~Ip)a22(bjp)a7 p=11 |t;

i= j=1

4 t n 5

AR IDN IS

k=1 p=l j=1

5 fi (x,af)=0, p=1..t;i=1..,m;
7; 9 (x,b})=0, p=1..t; j=1..,n;
& he (x,e,)=0, k =1..7;

U, (—,uC~irjpk (¢ )+a)=0,r=1.,s;e=1..t;i=L..,m;j=1.,n;

4 (—ty (87)+2)=0,  p=Ll..t;i=1..m;
Vi (=t (0] )+@) =0, p=L.ti j=L.n;

P (—pe (8 )+a)=0,  k=1..,¢;
é‘i’ Vi ‘fka Ur, ¢|, Vi and Py >0,
i=1..m; j=1..,n k=1..7,
where &; , Vi S Ur, 4, v and py are the Lagrange multipliers and the above expressions

are evaluated at (X*, c,a’, b, e*). The first four relations with the last one of the above

system represent a pobytope T for which vertices can be determined using any algorithm based on the

simplex method. According to whether any of the variables
o (i=%..,m) y;(i=L..,n) & (k=L.,0), U (r=1..s), ¢, w; and p are

zero or positive, the stability set of the first kind of (STP (W ))’ is determined.

6. Solution procedure

The steps of the proposed procedure to determine S (X*) can be summarized as in the

following steps:

Step 1: Ask the DM to specify the initial value of ¢z (0 < ax <1),say & =0).

Step 2: Elicit a membership function for each of the fuzzy numbers C~irjpk’ éip, Ejp, and

€, r=1..s; p=L.,t;i=L...m, j=L.,n;, k=1..,/ in a-
PMOMISTP problem.
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Step 3: Construct the parametric nonlinear programming problem (STP (W ))".

Step 4: Choose certain W~ e B and solve (STP (W ))" problem using any available computer
package. Let X “be a -parametric optimal solution of (STP (W ))" with the corresponding « -level

optimal parameters (¢*,a ,b",e").

Step 5: Substitute with X*, C*, a*, b” and e in the Kuhn-Tucker necessary optimality conditions

and hence solve the resulted system.

Step 6: Determine S (X ) according to the values of the Lagrange multipliers.
Step 7: Set o = (o’ +¢) € (0, 1], and go to step 2.
Repeat the above steps of the procedure until the interval [0, 1] is fully exhausted, they stop.

7. Numerical example
Consider the FMOMISTP problem with p =1, 2=1, j, K, r . The unit transportation are

given in the following tables:

Table 1. Fuzzy unit transportation penalties / costs C‘il}k

i ]
i 1 2 1 2
1 (6,8, 09, 11) (4,6,9,11) (9, 11, 13, 15) (6, 8, 10, 12)
2 | (8,10, 13, 15) (6,7,8,09) (10, 12, 13, 15) (6, 8, 10, 12)
k 1 2

Table 2. Fuzzy unit transportation penalties / costs C,lf K

] j
1 2 1 2

1] (9 10,12, 13) (6,8,10,12) | (11,13, 14,16) (6, 7,10, 11)
2 | (11,13,14,16) | (7,9,12,14) | (14,16,18,20) | (9,11, 12, 14)
k 1 2

Table 3. Fuzzy unit transportation penalties / costs Cizjlk

j J
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1 (4,5,7,8) (3,5,6,8) (6,7,8,9) (4,6,7,9)
2 (6,8,9,11) (4,6,8,10) (4,6,8,10) (7,9, 11, 13)
k 1 2

Table 4. Fuzzy unit transportation penalties / costs C~i2j2k
: J

1 2 1 2

1 (5,7,8,10) (4,6,7,9) (7,8,9,10) (4,6,7,9)
2 | (10,11, 13, 14) (6,7,8,9) (6, 8, 10, 12) (5,7,9,11)
k 1 2

The fuzzy supply quantites &°, i=p=12, fuzzy demand

ijp, p =] =1 2 and fuzzy conveyances €, , K =1, 2, are:

Table 5. Fuzzy supply quantities éip

quantities

a =(22, 24, 26, 28)

a’ = (32, 34,37, 39)

& = (30, 32, 35, 37)

as = (25, 28, 30, 33)

Table 6.

Fuzzy supply quantities b~jp

bl = (14, 16, 19, 21)

b2 = (20, 23, 25, 28)

bl = (17, 20, 22, 25)

b2 = (16,18, 19, 21)

Table 7.

Fuzzy supply quantities €,

&, = (46, 48, 51, 53)

&, = (51, 53, 56, 58)

Assume

€, r=L..,s;p=1L.,t;i=1..

that  the

problem take the following form:
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0, q; <0j
2 2
q; -9, 1 2
Tlajmap) WEEY
J J
Mg, (qJ' =1 ququ quS (6)
6, -} |
1-| 2 g¥<q <q?
qj‘—qf i =M =
K q; >q;

For any a €[0, 1], the non fuzzy problem PMOMISTP corresponding to the FMOMISTP

problem takes the form:

Sl Ll A2 U2 Al 1 L A2 L2 Al 1l RS2 o2 Al Ll
min (Cig; X135 +Cp31 X111 +Co1p X211 +Co%1 X1 +Ci Xppg +Cpa1 Xiny +Conp Xopy
A2 02 A1 o1 12 L2 A1 1 A2 o2 A1 1
+C2o1 X901 +C112 X112 +C11p X110 +Co15 X510 +Co10 X o150 +C190 X190
A2 02 Al 1 a2l ol 222 2 a2l u1 a2 2 a2l 1
FC120 X120 €220 X505 5 €111 X111 +Cq19 Xq19 TC011 X519 +C11 X511 +C129 X1p1

22,2 =21 J1 <22 2221 L1, &2 2 a2l ol
+C121 X121 TCo01 X991 +Cop1 +X5p1 +C115 Xq15 +Cq19 X192 +C212 X510

+Ca X 315 +Ciy X1gp +Cizy X1y +C X395 +Cy X 335 )
subject to

X111 + X151 + X112 + X115 <a,

X211+ X321 + X312 + X3 <&,

X1 +X oy + X35 + X5, <a’,

X511 +X 391 +X 315 + X 30 <aj,

Xi11 + X311 + X132 + X315 by,

X121 + X301 + X129 + X299 >by,

X1 +X 11 + X132 +X 71, =

X191 +X 531 + X1y + X 355 >b7,

X1y + X1y + X313 + X513 + Xy + X oy +X5p X35 <6,

X1 + X115 + X310 + X515 +X1pp +Xipp + X0y +X 5y <€,

Ci k€ (G ) r=p,i, j,k=12;

al €(a”),, i=p=12;

ISSN: 2249-2593 http://www.ijcotjournal.org Page 38




International Journal of Computer & Organization Trends —Volume 5 Issue 1 — Jan to Feb 2015

bip € (ij )a '

i= j=1

2 2 2

Z(Nip)aZZZ(bjp)a’

k=1 p=1 j=1

Xlrj'ok >0, r=p,i, j,k=12,and
a €[0,1].

For o =0, the a—cutsofCirjpk, ar, b~jp,and €.r=p,i, j, k=12 are

8<cy, <15
4<ci <11
6<Cp <9

9<c;, <15
10 <cyp, <15
6<cp, <12

6 <Chy, <12

i=p=12;
k =1, 2;

11<c3, <8
6<ciy <12
7 <Cpy <14
11<cj%, <16
14 <cy?, <20
6<cis <11

9<cy, <14

The second objective function coefficients are:

4<cl <8
6<cl, <11
3<ch <8
5<ch, <8
6<ch, <9
4<ci, <10
4<cl, <9
7<cZ, <13
The supply quantities are:
22<a <28
30<a; <37
The demand quantities are:
14<hl <21
17 <b; <25

ISSN: 2249-2593

5<c; <10
10<cy <14
4<ci <9
6<ci <9
7 <ci, <10
6<ch?, <12
4<cZ <8

5<cas, <11

http://www.ijcotjournal.org
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The conveyance capacities are:

46 <e, <53 5l1<e, <58 (1)
For W, =W, = 0.5 and using (6), (7), (8), (9), (10) and (11) into (STP (W ))".
The solution is:
X33 =16 X113 = 24 X359 =1 X =9
X1 =1 Xin =9 X 52 =19
X311 = X311 = X1z = X491 = Xi1p = X115 = Xiz1 = Xip1 =Xip =X 39 = 0, and

z™" =501,
The stability set of the first kind is:

Sw )={(w,,w,)eR?:5w, +w, >4, 3w, +10w, >5, w, +w, =1}.

8. Conclusion

In this paper, a multi-objective multi-item solid transportation problem with fuzzy objective
functions coefficients, fuzzy supplies, fuzzy demands and fuzzy conveyances has been studied. The
relation between ¢« -fuzzy efficient solution of FMOMISTP and ¢« -parametric efficient solution of
PMOMISTP has been established. A parametric analysis to characterize the set of all « -parametric
efficient solution has been given. A solution procedure to determine the stability set of the first kind
corresponding to one parametric efficient solution of PMOMISTP problem has been presented. A
numerical example has been included in the sake of the paper for illustration. However, WINQSB
computer package has been to obtain the results.
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