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Abstract
In the economic production inventory

model, the cost function is
b-R T Ta-r b-R

F(q)—fa(l——)T g+—=—a- g+

q 2 2 d q
(g>0), where q is the quantity produced per
cycle, a is the holding cost per unit per day,
b is the production cost per cycle, d is the
production quantity per day, R is the total
demand quantity of whole plan period, and r
is the demand quantity per day. In order to
solve the crisp economic production
guantity, we always fix all the variables
shown as above. But, in the real situation,
both of the demand quantity (r) and the
production quantity (d) per day probably
will have some little disturbances every day
for each cycle. In 1998, we fuzzified both of
them (d and r) as the triangular fuzzy
number and obtained the fuzzy total cost
[H.-M. Lee and J.-S. Yao: European Journal
of Operational Research, Vol. 109, (1998)
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203-211]. 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 the real situation, not only d
and r have some little disturbances, but also
g, a, b, and R may have some disturbances.
Therefore, in this study, we fuzzify all the
variables q, a, b, r, d, and R as the triangular

fuzzy  numbers d =(dy,dg,dy)
r=(mr.,rn) ~ d=(1do d2)

a=(a,a9.a) - b=(b b by) and
R = (R1, Rg, Ry) respectively, then we
can  obtain '[he~ fuzzy ~total cost

ruqaajﬁa@;(%®a®a_dq®a®r®a
~ == T, TTT

d +b ® ROG )= (=, —,2)is

@ @4, where (2) (2 5 2)

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
H(g,a,b,d,r,R), and then defuzzify it 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 proposed by Yao and Wu
instead of the extension principle and
centroid method to defuzzify the fuzzy total
cost and obtain the optimal production
quantity per cycle. 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 economic
production inventory model.

Keywords: Fuzzy production inventory
model; Fuzzy total cost; Signed distance
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Table 1 Comparing with Property 2, the crisp case and [4]

Property 2 Comparing with the crisp case Comparing with [4]
* *
A Ag A7 Ay g0 K> at® %) K¢ (%) alo) KO
0.05 005 0.05 0.05 15.811487 5059.612632 0.001 -0.001 -1.0782 -0.00062
0.1 0.1 0.1 0.1 15.811784 5059.517756 0.003 -0.003 -1.07638 -0.0025
0.15 015 0.5 0.15 15.812278 5059.359605 0.006 -0.006 -1.17329 -0.00562
0.2 0.1 0.2 0.1 15.792486 5065.700277 -0.12 0.12 -1.29699 0.12
0.5 0.5 0.5 0.5 15.821295 5056.476235 0.063 -0.063 -1.11693 -0.06261
1 1 1 1 15.851306 5046.902661 0.252 -0.252 -0.92936 -0.25182
Table 2 Comparing Property 3, crisp case and [6]
Property 3 Comparing with crisp case| Comparing with [6]
O 0 0 00 * * ** *x
Case QE ) q( ) qg ) q( ) Fe qr (%) Fr (%) ar Fr (%)
1 1.9292 2.4261 3.0605 2.460475 807.366477 -1.581 0.921 -1.272 0.28597
2 1.808246  2.788232  3.215380 2.650022 811.799143 6.001 1.475 5.678 1.14
3 1.881480  2.626838  2.970143 2.526325 806.971306 1.053 0.871 -2.127 0.0486
Table 3 Comparing Property 3, crisp case and [6]
Property 3 Comparing with crisp case Comparing with [6]
* * ** **
case g\ q© q®  q(00) ar (%) Froo | o S
1 2.251568  2.449262  2.865649  2.503965 802.01984 0.157 0.252 0.472 0.378
2 2.325285  2.558537  2.997479 = 2.609959 802.86404 4.398 0.359 4.080 0.027
3 2.45 2.55 2.65 2.55 800.35808 2. 0.045 1.210 0.797




