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Abstract

In the classical inventory without
backorder model, the cost function
. -T- -r .
isF(q) = ¢ 4,2 (g>0), where ¢ is

2

the stock cost per unit quantity per time, a is
the order cost per cycle, T is the plan for the
whole period, r is the total demand quantity
of T, and q is the order quantity per cycle.
The crisp economic order quantity is solved
under the condition that both the demand for
each cycle and the period from ordering to
delivery are fixed. But, they probably will
have some little disturbances for each cycle
in the real situation. In 1999, we fuzzified
the order quantity per cycle q as the
triangular fuzzy number and obtained the
fuzzy total cost [Lee and Yao, Fuzzy Sets
and Systems, Vol. 105, No. 1 (1999) 13-31].
Also, in 1999, we fuzzified the order
quantity per cycle q as the trapezoid fuzzy
number and obtained the fuzzy total cost
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[Yao and Lee, Fuzzy Sets and Systems, Vol.
105, No. 3 (1999) 331-337]. We applied the
extension principle to find the membership
functions of the fuzzy total cost, then, we
applied the centroid method to estimate the
total cost in fuzzy sense and obtained the
optimization problems. In this study, we
fuzzify the g, r, ¢ and a as the triangular
fuzzy numbers

q=(t,0q0.92) , r=(m10.rn) ,
EZ(Cl,Co,Cz) , 52(3.1,&0,&2) ,
respectively, then we can obtain the fuzzy

total cost
G@, T3, 6)=((1)®6®a)®(§®F@G
), where (—) = (TE TE I) is the fuzzy point.

In order to find the total cost in the
fuzzy sense, we may apply the extension
principle to solve the membership function
of the fuzzy total cost G(q,r,a,c), and

then, defuzzify by the centroid method to
estimate the total cost in the fuzzy sense and
obtain the optimization problems. But, it is
very hard and complex to derive them.

In this study, we apply the signed
distance method instead of the extension
principle and centroid method to solve the
estimated total cost in the fuzzy sense to
obtain the optimal order quantity. The
proposed method in this study will not only
be derived easily but also have the good
results. Therefore, the proposed method in
this study is important in the fuzzy sense of
the inventory without backorder model.
Keywords: Fuzzy inventory model; Fuzzy
total cost; Signed distance
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Table 1 Comparison the result of this study with [6] for Case 1

This paper Paper in [6]
Ay A, Ay A, A Ag q° FC Ao M a, Fer
0.1 02 03 0.1 02 03 6.319 48.0715 | 6.12314  48.18231 | 2.8709 -0.230
02. 02 02 0.2 02 02 6.276  48.2765 | 6.14214 48.2765 | 2.179 0.195




Table 2 Comparison the result of this study with [6] for Case 2
This paper Paper in [6]
A, A, Ay A, Ay Ay g7 FC g, M a, Fer
01 02 03 01 02 03 5625 485198 |566667 4827129 |0.735  0.515
02. 02 02 02 02 02 5625 486788 |5.66667 4827129 |0.735  0.844
Table 3 Comparison the result of this study with [6] for Case 3
This paper Paper in [6]
Ay A, Ay A, Ay Ay g7 FC 4 M a, FCr
01 02 03 01 02 03 655 484110 6.56667 48.23762 0.254  0.359
02 02 02 02 02 02 655 482570 6.56667 48.23762 0.254  0.040
Table 4 Optimal solution for A;=0, j=1,2, ..., 6
Case | O q° 0> q" FC q, (%) F. (%)
1 5.30861 6.28267 7.01297  6.2217 48.18095  3.696 0.377
2 4.5 5.5 7.0 5.625 48.52407  -6.25 1.092
3 6.2 6.5 7.0 6.55 48.21224 9.167 0.442
Table 5 Comparison the result of this study for A; =0, j=1, 2, ..., 6 with [6]
This paper (for A;=0,j=1, 2, ..., 6) Paper in [6]
Case q” FC aqy M q” FC, (%)
1 6.22173 48.18095 6.14214 48.18231 | 1.2958 -0.00282
2 5.625 48.52407 5.66667 48.27129 | -0.73535 0.52366
3 6.55 48.21224 6.56667 48.23762 | -0.25385 -0.05261




