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ABSTRACT

In this paper, a fuzzy economic order quantity (EOQ) model with
shortages under fully backlogging and constant demand is
formulated and solved. Here the model is solved by fuzzy signomial

geometric programming (FSGP) technique. Fuzzy signomial

(@fh_ geometric programming (FSGP) technique provides a powerful
h—-' {""'

IIDEEE technique for solving many non-linear problems. Here we have

proposed a new idea that is fuzzy modified signomial geometric
programming (FMSGP) and some necessary theorems have been
derived. Finally, these are illustrated by some numerical examples
and applications.

Keywords: EOQ model, Nearest Interval Approximation (NIA), Fuzzy

number, Signomial Geometric Programming.
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1. INTRODUCTION

An inventory management deals with the decision that minimizes total
averages cost or maximizes total average profit. In an ordinary inventory model are
considered all parameters like shortage cost, carrying cost etc. as a fixed, but in a
real life situation there some small fluctuations. Therefore, consideration of fuzzy

number is more realistic and interesting.

The study of inventory model where demand rates vary with time is the last
decades. Datta and Pal investigated an inventory system with power demand pattern
and deterioration. Park and Wang studied shortages and partial backlogging of
items. Friedman (1978) presented continuous time inventory model with time varying

demand.

Ritchie (1984) studied an inventory model with linear increasing demand.
Goswami and Chaudhuri (1991) discussed an inventory model with shortages. Gen
et. al. (1997) considered classical inventory model with triangular fuzzy number. Yao
and Lee (1998) considered an economic production quantity model in fuzzy sense.
De, Kundu and Goswami (2003) presented an economic production quantity

inventory model involving fuzzy demand rate.

Syde and Aziz (2007) applied sign distance method to fuzzy inventory model
without shortage. D.Datta and Pravin Kumar published several paper of fuzzy
inventory with or without shortage. Islam, Roy (2006) presented a fuzzy EPQ model
with flexibility and reliability consideration and demand depended unit production

cost under a space constraint.

A solution method of posynomial geometric programming with interval
exponents and coefficients was developed by Liu (2008). Kotba. M. Kotb, Halla.
Fergancy (2011) presented Multi-item EOQ model with both demand-depended unit

cost and varying lead time via geometric programming.

Jana, Das and Maiti (2014) presented multi-item partial backlogging inventory
models over random planning horizon in random fuzzy environment. Samir Dey and
Tapan Kumar Roy (2015) presented optimum shape design of structural model with

imprecise coefficient by parametric geometric programming.
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A signomial optimization problem often provides much more accurate
mathematical representation of real-world nonlinear optimization problems. Initially
Passy and Wilde (1967), and Blau and Wilde (1969) generalized some of the
prototype concepts and theorems in order to treat signomial programs (SP).

In other work that general type of signomial programming (SP) has been done
by Charnes et. al. (1988), who proposed methods for approximating signomial
programs with prototype geometric programs. Islam and Roy (2005) proposed EOQ
model with shortages under fully backlogging and constant demand is formulated
and solved. Here the model is solved by fuzzy signomial geometric programming
(FSGP) technique. Fuzzy signomial geometric programming (FSGP) technique

provides a powerful technique for solving many non-linear problems.
2. FUZZY NUMBER AND ITS NEAREST INTERVAL APPROXIMATION

2.1. Fuzzy number

A real number 4 described as fuzzy subset on the real line ® whose

membership  function #a(*) has the following characteristics  with

—x< ay T a, = a; <«

it (x) ifa, = x<a,,
pa(x) = uit(x) ifa, < x < a,,
0 otherwise.
15 (x): [ay, a,] = [0,1] i i i i
Where Hi L8y, 8 »+] is continuous and strictly increasing and

pa" (x):[az.a3] = [0.1] js continuous and strictly decreasing.

a- level set: The a- level of a fuzzy number is defined as a crisp set where
A(a) = [x: yA(x)2a, xeX] where ae [0,1]. A(a) is a non-empty bounded closed interval
contained in X and it can be denoted by Aa = [AL(a), AR(a)]. AL(a) and AR(a) are

the lower and the upper bounds of the closed interval, respectively.
2.2. Interval number

An interval number A is defined by an ordered pair of real numbers as follows
A = [@ag] = {xia, < x < aglx €R} where@ and® are the left and the right
bounds of interval A, respectively. The interval A, is also defined by center (%<) and

half-width (“%w) as follows

@ @ [http://creativecommons.org/licenses/by/3.0/us/]
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agtag
A= (% Gw) = {x:% 0y S X =a; +a,,X ER} where % =~ z s the center and %w

Gp—ap

= 2 isthe half-width of A.

2.3. Nearest interval approximation

Here we want to approximate a fuzzy number by a crisp model. Suppose A
and? are two fuzzy numbers with a-cuts are [AL(a), AR(a)] and [BL(a), BR(a)],

respectively. Then the distance between Aand B is

4(A By = | Jo (Au(@) — B(@)? + [ (45 (@) = By(@))?da

Given @ fuzzy numberd, e have to find a closed interval Co(4). which is

closest to 4 with respect to some metric. We can do it, since each interval is also a

fuzzy number with constant a-cut for all a € [0, 1]. Hence (Co(A))a = [C. Cz]. Now

we have to minimize

i = | — 2 ! ) — 2de
o oD = BB €2 + [ (4x () ~Cd

with respect to C1andCy,

In order to minimize d(ﬁ,cﬂ(ﬁj), it is sufficient to minimize the function
D(Cz,Cr) = (4 (4 Cp(4))). The first partial derivatives are

9

8 _ ol
ED((:L,cﬁ.) = =2 [ A («)da+ 2C, 475

D(C,,Cq) = —2 [, Ag(e)da+ 2.

3
Solving éc

I, Ag (a)dea

a .
D(C;,Cp) =0 ED[CLJ'CR] =0 fDl A, (a)da

and "we get CL = and CR =

a* a*
Again, since éa.® (D(€:",Cr")) =2 >0, 2% (D(¢:",Cr)) =2 > 0 and

az az

a* ® ¥ 2
H(CL"Cr') = 2c.® (D(CL,Ca")).2c® (D(CL"Cr")) — Geree (P67 C)))

=4>0.
So, D(C:",Ca") i.e. d(&Co(4)) is global minimum. Therefore, the interval Cd(4) =

1 1 -
[fu 4, (a)da, [} Ag (@)da s the nearest interval approximation of fuzzy number 4

with respect to the metric d.
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Let A = (a1, a2, a3) be a triangular fuzzy number. The a-cut interval of 4 s defined

as

Aa = [Au(@) Ag ()] where AL(®) = a1+a(a2 - al) and Ax(®) = a3 - a(a3 - a2). By
nearest interval approximation method the lower limit of the interval is

a;ta,

1 1
cL = Jo A (@da _ [Ta, + a(a; —a)]da - =750 the upper limit of the interval is

dgtas

CR = -Jr: Ag (a)da _ f:[ﬂs —afa; —ay)]da _ ———

a,*a, agta,

Therefore, the interval number corresponding Ais[ z * 2z 1 [l the

centre and half —width form the interval number of“T is defined as
{i [31 + 2a, + 33]:%(33_31]}
2.4. Parametric Interval-valued function

Let [m, n] be an interval, where m > 0, n > 0. From analytical geometry point
of view, any real number can be represented on a line. Similarly, we can express an

interval by a function. The parametric interval-valued function for the interval [m, n]
can be taken as g(s) = m T for s € [0, 1], which is a strictly monotone, continuous
function and its inverse exits. Let¥ be the inverse of g(s), then

__ logi—loegm
S logn—legm

3. DETERMINISTIC EOQ MODEL

In many real-life situations shortages occur in an EOQ model. When
Shortages occurs, costs are incurred. The purpose of this section is to discuss the

deterministic EOQ model in crisp environment. The notations to be used are:
Tac(Q,S): Total average cost of the EOQ model.

Q: Order quantity.

@ — S:Maximum shortage that occurs under an ordering policy

€s: Carrying cost per item per unit time.

“r: Shortages cost per item per unit time.

€o: Ordering cost per order.

@ @ [http://creativecommons.org/licenses/by/3.0/us/]
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D: Demand rate per unit time.

v

Q-5

0 t
Figure 2: EOQ model

Variables of the EOQ model are Q, S and “or “r+ ©s are constant parameters.

Thus,

c _5_‘-':

Total carrying cost = 2o,

calg—2)"

Total shortages cost= 2o,
cula—s)® | e5*
So total cost = TTm T

gy + e o

And total average cost Tac(Q,S) = 2D 2D
D, Cx(Q-5)° | G(5)° _Q
e "7 T [t _a]

i.e., problem is

€oD + r:hujq—s}“_'_ (5"

Minimize Tac(Q,S) @ 20 20 (3.1)

subjectto Q,S =0

4. FUZZY EOQ MODEL

In the inventory model we take the parameters EE!', crand s are fuzzy

numbers.

Then from (3.1) we have
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. D Fig-5)*® &(s8)°
Minimize Ta€(Q,S)= ¢+ 20 + 20 (4.1)

subjectto Q, S =0

5. UNCONSTRAINED FUZZY SIGNOMIAL GP PROBLEM

A problem without any restrictions is called unconstrained problem. l.e., a
problem of the form

Minimize Fo(X1 Xz, e vvee e, X)) (5.1)

Subjectto % =9 j=1,2,.... m,

is called unconstrained problem.
Primal problem:

A primal fuzzy signomial GP programming problem is of the form
Minimizedo (X1, Xz, v vev e X ) (5.2)
Subjectto %= 9 j=1,2,...... m.
Where J0(¥) = X2y 0,6 T, x,

a

Here "ii are real numbers and coefficient © are fuzzy triangular, as

&= [Cil’ci:’ciaj_

Using nearest interval approximation method, transformed all triangular fuzzy

number into interval number i.e., [Cei'rcey]. Then the fuzzy signomial geometric

programming problem is of the following form
Min EAD[?‘-] = E:{zlgiéi H_?:ixjn[j (53)

Subjectto % =9 j=1,2,.....m.

= . . =] L w L r
Where € denotes the interval counter parts i.e., & € [65 ¢ ]-6" > 0,67 =0,

for all i. Using parametric interval-valued functional form, the problem () reduces to
Min golx,s5) = Ei‘:l Ty (C:'L.jl_s (C:'U)s ijﬂ:j_ x}'nij (5.4)

Subjectto % =% j=12,.....m.

@ @ [http://creativecommons.org/licenses/by/3.0/us/]
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This is a parametric geometric programming (PGP) problem.

Dual signomial GP problem:

Dual GP problem of the given primal GP problem is

-

‘o

o T

Maximize (5.5)

Subject to Zf=10:8; = {,
:{:1'5:'“:';5:': ':" =12, . ...,m

5= 0,

Case I: n>m+1, (i.e. DD >0) so the DP presents a system of linear equations for the
dual variables. Here the number of linear equations is less than the number of dual
variables. More solutions of dual variable vector exist. In order to find an optimal

solution of DP, we need to use some algorithmic methods.

Case Il: n< m+1, (i.e. DD <0) so the DP presents a system of linear equations for the
dual variables. Here the number of linear equations is greater than the number of
dual variables. In this case generally no solution vector exists for the dual variables.
However, using Least Square (LS) or Min-Max (MM) method one can get an

approximate solution for this system.

Furthermore the primal-dual relation is

() 7 (e,")7 TIfLy ;%0 = {36 w(8",sY). (5.6)
Note: A Weak Duality theorem would say that

golx,5) = v(4,s)
For any primal-feasible x and dual-feasible & but this is not true of the pseudo-
dual fuzzy signomial GP problem.
Corollary: When the value of o; is 1, then a fuzzy signomial geometric programming
(FSGP) problem transform to ordinary geometric programming problem.

Theorem 1: When g; is 1, then g, (X, s) 2 v(d, s) (Primal- Dual Inequality).
Proof

The expression forgg(X, S) can be written as

1198
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I:c_L}'_—.sl:c_U}.s mm. o Ok
9o(X, 8) = Ly 6 (— —— ).

s

Here the weights are §,,4,, ... ... ..., §,, and positive terms are

I:E__L}'_—.sl:c__t.l'}.s n-.'l__r;__xjﬂ'_j

&,

(g }‘ slc" } n._..t' zj I:cnl.}'_—sl:cnl.l'}.sn-.}r;__xjn’nj

Now applying A.M.-.G.M inequality, we get

¥

1

[:[:CJ.L:]J- S(CLUJSH} =1 _;| i + (C”L)l SEC“UJS l_[-i;ﬂ J.x 4+ +[:culjl SECJJUJS _;| J.x_;l nJ

(6, +d,+-+3,)

I:c__L}'_—.sl:an}.sn}n:__rjcr-__,-' . ':E:L};_Sl:ﬂnu}snin_..I‘-'sz i I'cql'}.'_'sl'c H}.snr__n_._r__ﬂnj

= (( ;. )%+( e T )6m)
o (@D DT TR [as Zj-1 6 = 1]
Or gol(x5) = [@]E?z_ 8 H;?‘zlx}.z?z;‘fijﬁi
Or  go(xs) = ﬂ;*zl(ujal [T, x T
=T l(&jﬁl = v(53) [agzinziauk}ﬁok = 0]

i.e.,  go(x,s)=v(d,s).

Ex. 1: Minimize Tac(Q,S) = ‘DQ”+ hQ-5) , &5

20 20
subjectto Q,S=0.
With input values
_ Table-1 (Input data)
€ = 20 &, = 50 €, =50 D
(16, 20, 24) (40, 50, 60) (40, 50, 60) 10

Using nearest approximation method
20 = (16,20,24) & [18,22] & 18179227 € [18,22];
50 = (40,50,60) & [45,55] & 4517°55% £ [45,55];s € [0,1].

Then the problem is

@ @ [http://creativecommons.org/licenses/by/3.0/us/]
E:"r' Licensed under a Creative Commons Attribution 3.0 United States License
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18 %2210 45" 55°(g-5)° 45'%s557(5)"
+ . + :
@ g g

Min. Tac(Q,S,s)=

Sub. Q,S=0.

. . 18" 225,10 45'%55°(5)% | 45 %55 45" %55 g
ie., Min. Tac(Q,S,s)=————+ - G 3 %9 T

Sub. Q,S=0.

This is primal problem and corresponding dual problem is

G.5) = 10.16'7°20° . 45'7°55° . 45'7°55% . 45755 .
o, s _( 51 j _( 541 :] [ 253 ) ( 54 )

Subject to
8, +68,+8,-8,=1,
—8,—8,+8,=0,
28,—8,=0,
Solving above equations, we have

6, +d,=1-46,+4,, "jizér"ja :%4‘5:
. 1046 F24% g0 450 7555, 5 451 TT55T . rppedLy 4500555 _ag.
e, v(d,s) = ( 1/2 )7 5. :]ﬁ:(:uiu.sw.}jﬁ5+ﬂd}(T) - (5.7)

Taking log on both side of (5.7) and then partially differentiating with respect

tod, and using the conditions of finding optimal solution we get this equation

(log2.45'7°55% — log248,) + (log45*7°55° — log2(0.5 + &,) — 2(log45* 7557
— log2d,)=10

= log(2.45'7°55%) /45'7°55° — log28,(1+ 26,) =0
=4§,(1+258,)=1.
From primal-dual relation

10n1et %24

0 = alu[:ﬁjr
SIS 5 o(s),

@ @ [http://creativecommons.org/licenses/by/3.0/us/]
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e )

45179555 = §,v(8).

Solving above relations with difference values of weight, we get the list of
values in table-2

Table -2: optimal solution

Optimal values objectives
S 1— s | Optimal dual variables Optimal primal | v(&) Tac(Q,5)
variables
0.1]0.9 5," =05, S* =1.905 87.464 87.464
5, = 0.5, Q* =3.810
5;"=1,8,"=1
0.3 0.7 5," =05, 5*=1.944 92.929 92.929
5, = 0.5, Q* = 3.889
5;"=1,8,"=1
05|05 5," =05, 5*=1.984 98.736 98.736
5, = 0.5, Q* = 3.969
§,'=18,"=1
0.7 0.3 5," =05, S*=2.026 104.906 104.906
5," =05, Q' =4.051
5, =18,"=1
09 (0.1 5," =05, 5* = 2.068 111.462 111.462
5," =05, Q*=4.135
8, =1,8," = 1.

6. FUZZY MODIFIED SIGNOMIAL GEOMETRIC PROGRAMMING PROBLEM
(FMSGP)

6.1. Primal problem:
A primal modified signomial GP programming problem is of the form
Minimize  gy(x;) (6.1)

Subjectto  x; >0, j=1,2,...... ,m.

Where go(x) = ik, Ziy 0.6 [T7m x,;,%

Using nearest interval approximation method, transformed all triangular fuzzy
number into interval number i.e., [c;% c;”]. Then the fuzzy signomial geometric

programming problem is of the following form

MiNIMIZe Gy (X1, X a0 con e ce cee s Xy )
(6.2)

1201
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Subjectto x; >0, j=1,2,...... ,m.

Where g,(x) = Zit, LK 0, Iz, ;o

Where ¢;; denotes the interval counter parts i.e.,
&; € [eytie;U]- et = 0,¢,Y = 0, for all i. Using parametric interval-valued functional

form, the problem () reduces to

Minimizegg (X1, %5, coe voe ce ey X, 5)
(6.3)
Subjectto x; =0, j=1,2,...... ,m.

Where gy(x,s) = Zio, Ty 0y (c,") 5 (e, V) [Tz, ;"
This is a parametric geometric programming (PGP) problem.
Dual signomial GP problem:

Dual GP problem of the given primal GP problem is

. n k ':G:ilﬁl‘"siﬂziuﬁs ay; B g e
Maximize ¢, [H::ln:':l(—.) . “] ©4

&1
Subjectto XL, X, 03,65 = o,
X E:{:j.ﬂ:iﬂ:ij'ﬂ:i =0, J=12, e,

d,

[

=0,

Case I: nk=nm+n, (i.e. DD>0) So the DP presents a system of linear equations for
the dual variables. Here the number of linear equations is less than the number of
dual variables. More solutions of dual variable vector exist. In order to find an optimal
solution of DP, we need to use some algorithmic methods.

Case Il: nk<nm+n, (i.e. DD <0) So the DP presents a system of linear equations for
the dual variables. Here the number of linear equations is greater than the number of
dual variables. In this case generally no solution vector exists for the dual variables.
However, using Least Square (LS) or Min-Max (MM) method one can get an

approximate solution for this system.

Furthermore the primal-dual relation is

1202
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(e (e ) Ty %% = o8, v (89)., (1= 1.2, i R T = 1,2, e e,

se [0,1]. (6.5)

Note 2. A Weak Duality theorem would say that

oy 5) =V v(3).

For any primal-feasible x and dual-feasible & but this is not true of the pseudo-

dual fuzzy modified signomial GP problem.

Corollary 2: When the values of a;; is 1, then a fuzzy modified signomial geometric

programming (FMSGP) problem transform to ordinary modified geometric

programming problem.

Theorem 2: When o; is 1, then gy (x;

ijr
Proof.
The expression forg,(x;;. s) can be written as
||5|_l :I IEI.I. :| r_[ L i ay j

9o(%j5) =Xi=y Xi=y B (- . —).
Here the weights are §;,.5;5. ... ... ..., §;; and positive terms are
I'c;;L};_'S':G:;U}Sn?:;xjai;j

'SE'_ !
(eia™* ey ) TIL, ;712 (™)~ (e )* L, ;M)

5 Y e : .

Now applying A.M.-.G.M inequality, we get

B () () Ty ™ + (629" (en™) T 0™ 4 ot () () T

s) 2 n’y/v(8&) (Primal- Dual Inequality).

ST,

(c!il.jl_ ( Ujsl‘[} = X z_;l

j)E;‘_.no +85 - +Bp)

6!?{

( E;!:1(‘?9:14' 0y +o +0y)
(C le : J H;n J.x:_;u 81, (szl'jl_s(czzng H;'nzixejﬁhj 810
( 6 ) _( 6“1 ) T (
gl:-'-rl =) n vk n (e :'_ (e :' IT“'_ xij i 5 it
Or (E.I E:{_ :]E L—'_a'Ll = l_[ —J.]-_-[ J.( = )ﬂ'u{
Or [:gl:"‘rl 32'):'1 = nu ('Eu _E '{'Eu :' )E = B l‘[m ) l_. “Ll_.a‘u [RSE:{ZJ_'S:: —
ny@W*cu~n a8
i
=1 i=1 =1
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Or
(x;:.8) [ :_I. 1-sp :_Ll' s B
[:gn_‘:.ls_)u = ) :{=1 (%) [RSE:{=1a:z‘j§:z‘ =0]
= v(d)

e, go(xi;,5) 2N 3u(5).

Ex.2: Minimize Tac(Q;,5)=3", EE;[ + “F??l':‘f:;sﬂ'“_F 551:3;{3'
L =%l =%l

subjectto @, 5;= 0.
With input values

Table: 3 (Input data)

i=1 (16, 20, 24) (40, 50, 60) (40, 50, 60) 10
i=2 (6, 10, 14) (105, 125, 145) (21, 25, 29) 15

Using nearest approximation method
10 = (6,10,14) ~ [8,12] ~ 817512° £ [8,12];
20 = (16,20,24) ® [18,22] ~ 1817922% € [18,22];
25 = (21,25,29) & [23,27] & 2317277 € [23,27]:
50 = (40,50,60) & [45,55] & 4517555 € [45,55];
125 = (105,125,145) ¥ [115,135] &~ 115¥7135° € [115,135]; se€ [0, 1].

Then the problem is

_1gtTfzfae a5t Us5% (g, -5, 0" 45t T%s5%(s,)t | 18t TT22fao 45t U505, )7
Min. TaC(Q,S,S) @y + 2y + g, @ + 2@, +
N
20,

Sub. 01,0215115: = 0.

i.e.,
18tz .10
Min .Tac(Q,S,s) 22+
45'-‘5555(5._}‘_|_45'-‘5555Q._ 45'-‘55555.__|_3'-‘51:5.15+(115'-‘51355+:3'—‘5:?5}(5=}=_|_115'-‘51355@=
9 ! 1 2, 20, 2
115*7%135% %,

1
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SUb. QI,QEJSj_rsg = ﬂ.

This is primal problem and corresponding dual problem is

v(d,s) =

106" ~20°, 5 458 7%55% . 5 45 %557, 5 45 7%s5%. 5 158 TT12° 5 (115t f13sf+23t 275

(—=. )7 ( 5 )7 =( 2. )7==( » )70 ( = )%= ( 26, )2
Subject to

8+, +03— 61, =1,
Oy + 8+ 83— 6 =1,
—d, —6,,+48,;=0,
—0y — 8y + 053 =
20);, —01,=0,
203, — 824 =
Solving above equations, we have
814 = 2512, 813=1—=08;y =8, +8,,=1-8, =6, +28,=1-4,, + 51:,
Gyy + 8y, =138y, + 38y,

1 1
811 =Er513 = E+512'

And
820 =28, Gy =1—05 =0+ 8=1—08y =65, +26,;,=1—05+ 6,
8y + 05 =168, + 64

g _1 a —1+5
21~ 5:%238 75 22

10.18" ~%55°

45" 7°55° | (05+4,) 45 °55° . _ag, 1587 7°12% 440
:] (:(u.5+5=}) ( 28, j ( 1/2 );

v(d,5) = ( 2

115° *135°423* ~F27°, 5 115" °135% rgcs g }(115

x( 25, )*2( 2(0.5+4,) )"

_‘1‘.}
j (6.6)
Taking log on both side of (6.6) and then partially differentiating with respect

to12 and 5::respectively and using the conditions of finding optimal solution we get;
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(log2.45'°55° — log26,,) — 0.5 + (log45'*55° — log2(0.5+ §,,) — 0.5
— 2(log45'°55° — log28,,)+1=20

= log(2.45'7°55%)/45'7°55% —log2§,,(1 + 26,,) = 0
= §,,(1+28,)=1.
And

(log2.45'7°55° — log2§,,) — 0.5 + (log45'™°55° — log2(0.5+ §,,) — 0.5
— 2(log45'™°55° — log28,,) + 1 =10

=log(2.45'7°55%) /451755 — log24,,(1 + 28,,) =0
= 8,,(1+268,,) = 1.

From primal-dual relation

1016t ~5245

e 8y,v(8),

45" f55%5, * o
T = 5,,/v(E9),
457 7%55%Q,

= &34/ v(8,5),

a4 | B ——
4517°55°S, = §,,,/v(8,5),

158175125 —
= 6,,v(3.9),

(115* ~135° +23* ~F27%)5,"° Y
‘ 2 B = 6,v(5.9),

115751357, o
—— = = 4§54y v(d,s),

-

115171355, = 8.,/ v(6, 5).

Solving above relations with difference values of weight we get the list of

values in table-4.
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Table 4: optimal solution

Optimal values
objectives
S | 1—s | Optimal dual variables Optimal primal | v(§, s) Tac(Q,S)
variables
5,,"=05, S," =1.971,
0.1 |09 |5 *=05 Q,* = 3.912, | 8187.095 | 195347
aigi- =1, 51; =1, Sgi- = 0.774,
5,," =05, Q," = 1.549.
.0 = 0.5,
8.7 =1,8,," = 1.
8,," =05, S," =2.008,
03 |07 |5 *=05 Q," = 4.015, | 9205.062 | 206.989
8,37 =1,8," =1, 5," =0.795,
5,,° =05 | Q," = 1.590.
5,,° = 0.5,
3" = 1,554 =1
8,,"=05, 5," = 2.045,
2, - L " | 10349.600
b3 =1,844" =1, 5," =0.816,
5,," =05, Q," =1.633.
a::$ = ':I--S,
§,," =05, S," =2.083,
Y Lo " | 11636.450
8137 = 1,8, =1, S," =0.838,
5,," =05, Q," =1.677.
8,,° = 0.5,
G3" =1,8,," =1
8,," =05, S," =2122,
BT, Lo T 13083.300
'513 - lr 514 - lr S: - 0861,
5,,° =05 | .t =1.722
5,,° = 0.5,
83" =1,8," =1

7. CONCLUSION

In this paper, a fuzzy EOQ model with shortages under fully backlogging and
constant demand is formulated and solved. Here the model is solved by fuzzy
signomial geometric programming (FSGP) technique. For fuzzy coefficient we used
only triangular fuzzy number (TrFEN). In future other types of fuzzy numbers would be
used. The methodology proposed in this paper may also be applicable to other EOQ

models.
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Our approach provide here a simple EOQ model, but in the future it should be
used many complex EOQ models. For future research of uncertainty in economic
order quantity (EOQ) model, by using different type of fuzzy numbers such as
pentagonal, hexagonal fuzzy numbers of generalized fuzzy numbers be analytically
more challenging and interesting. Inflation plays an important role in present day-to-
day life, but we have neglected it. Therefore, consideration of inflation problem would

be more realistic.
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