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Multiple lot-sizing ‘decisions.in a two-stage.production with an

interrupted geometric yield and non-rigid demand
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Abstract

This research examines a new multiple lot-sizing problem, which is in the context of a
two-stage production system with a due-date-based demand and the process yields are
both governed by interrupted geometric (IG) distributions. We model this problem as
a recursive formula and solve it by dynamic programming. This research also
develops lemmas for solving this problem. However, there may still be many
computational efforts in solving this DP problem. An efficient algorithm for resolving
the computational issue is proposed. This algorithm is designed to reduce the DP
network into a much simpler one—through combining a group of DP branches into a
single one. Extensive experiments haye been carried out. Results indicate that the
reduction algorithm is quite helpful to practitioners in dealing with large-scale cases

with high-yield.

Keywords: lot-sizing; interrupted geometric.distribution; dynamic programming;

two-stage system; production/inventory.system
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F R 7 241 * reduction algorithm % >

HoRfEraF bW 42 RfEFA ] o 5 n = 5F o R i FI2.94% T 3.50%
@ Ry RI#L0.06%3] 4.30% - i * reduction algorithm ¥ 14 ~ g g5) B AT T ehpE

o (T, D) = (20,100)2 (68",0%)=(0.999,0.999) tri3# % ] » §1* reduction
algorithm ¥ r2 M3 X e d 16 ] PrigiEs 30 248 o ot ¢ > & 4-6 K7 § n
R4 R 48w R A R € K o

#p F &> comprehensive algorithm P & if & * > 2 F 4p 0  F 8 (» fi‘w«‘?\
0" <0.9)° % 7 2 comprehensive algorithm f 2% F jp ¥ T 2 Fi hT ok
JREER o 324 ¢ i E & E B(T, D) [T 16 BRIEE b T D RfEpEE o ot
16 Rl e bk T4e™ 0 @0 €{0.6,0.8),7 BY= 5% (1,2}, me {100,200},
mz gV =g®=50 -

Fat o E53 099 ¢ TIA{&“) 20.99) 8 fer 2 5 B oo A H AR
HE P2 F L ag > 0995 3 aljri.%g Blafed-m & LHBE A g AF s & o

Tt o AF7 & I 2 reduction algorithm ¥ 02 FLEATRL B 4 R Pt e fF §o o gopt

FFB {E °
# 2 4I* comprehensive algorithm Ff%:C_  and T,
(T,D) (10,100) (10,200) (20,100)
(9(1),9(2))

C,(8) | T,(sec.)| C,(§) | T (sec.) | C,($) | T,(sec.)
0.9 0.9 8070.76 220 | 18070.80 1019 | 6228.48 1875
0.9 0.99 5058.79 169 | 15026.30 707 | 2151.69 821
0.9 0.999 3578.58 158 | 13304.30 710 | 1437.32 789
099 109 5016.30 2394 | 14972.70 19489 | 2629.97 23309
099 10.99 1018.96 2412 | 2561.08 22080 | 1017.97 23057
0.99 10.999 689.91 2324 1363.89 20789 | 689.90 22979
0.999 | 0.9 3984.39 2754 | 13742.00 39414 | 234391 57688
0.999 |0.99 847.77 2738 | 1846.54 43191 | 847.77 57377

20




0.999 | 0.999 541.07 27031 1057.13 41408 | 541.07 57056
% 3 n=5pFf]* reduction algorithm F % R.and R,
T.0) (10,100) (10,200) (20,100)

©7.6%) Re(%0) | Ry (%) Re(0) | Re(%0) | Re(%0) | Re(%0)
0.9 0.9 0.28 3.29 0.13 2.05 0.72 2.36
0.9 0.99 0.05 5.19 0.02 4.48 0.33 4.70
0.9 0.999 0.07 491 0.00 4.36 0.29 4.45
0.99 |09 0.58 3.68 0.06| 334 1.18 3.16
0.99 10.99 0.31 3.75 0.14 3.50 0.17 3.32
0.99 |0.999 0.06 3.64 0.03 3.38 0.06 3.15
0.999 |0.9 0.33 3.67 0.64 3.24 4.30 2.94
0.999 |0.99 0.15 3.75 0.21 3.42 0.15 3.03
0.999 | 0.999 0.01 3.57 0.03 3.31 0.01 3.03

# 4 n=10 pFf| * reduction algorithm = f% 7 R_and R;
T.0) (10,100) (10,200) (20,100)

@".0) R.(0)| Re() | Ro(%) | Re(%) | R(%) | Ry (%)
0.9 0.9 0.27 2.18 0.12 1.25 0.56 1.39
0.9 0.99 0.14 4.45 0.04 2.85 1.70 3.22
0.9 0.999 0.19 3.35 0.03 2.77 2.61 2.92
0.99 0.9 0.92 2.15 0.08 1.92 11.51 1.76
0.99 10.99 1.01 2.23 0.22 2.01 1.11 1.76
0.99 |0.999 0.09 2.13 0.07 1.91 0.09 1.73
0.999 |0.9 6.10 2.14 0.12 1.77 6.71 1.59
0.999 |0.99 0.77 2.23 0.16 1.91 0.77 1.61
0.999 | 0.999 0.03 2.10 0.17 1.82 0.03 1.60
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% 5 n=15pF4]* reduction algorithm # %R and R,

(T,D) (10,100) (10,200) (20,100)
@".0) R.(%) | Ri(%) | R(4) | Ri(%) | Re(%) | R(%)
0.9 0.9 0.59 1.49 0.26 0.75 1.06 0.99
0.9 0.99 0.29 2.59 0.07 1.91 3.83 2.23
0.9 0.999 0.54 2.48 0.03 1.89 18.44 2.10
0.99 (0.9 0.87 1.65 0.22 1.44 14.67 1.23
0.99 10.99 1.28 1.66 0.58 1.48 1.27 1.27
0.99 |0.999 0.85 1.61 0.26 1.41 0.85 1.25
0.999 |0.9 0.87 1.61 10.65 1.28 12.36 1.05
0.999 |0.99 3.10 1.68 0.92 1.36 3.10 1.12
0.999 | 0.999 0.05 1.61 0.24 1.32 0.05 1.12
# 6 n=k +1p4]* reduction algorithm ff%7R.and R;
(T,D) (105100) (10,200) (20,100)
@".0) R4 | R(%) | ReCA) | Re(%) | Re(%) | Ro(%)
0.9 0.9 1.31 0.18 0.58 0.04 2.96 0.21
0.9 0.99 4.67 0.73 1.73 0.24 30.71 0.26
0.9 0.999 3.88 0.62 161 0.42 53.22 0.26
0.99 (0.9 3.30 0.38 1.00 0.12 18.22 0.18
0.99 10.99 103.94 0.35 32.27 0.19 | 104.14 0.20
0.99 |0.999 54.80 0.33 90.92 0.17 54.80 0.19
0.999 |0.9 2.36 0.56 0.76 0.18 20.47 0.15
0.999 |0.99 87.78 0.59 60.76 0.28 87.78 0.18
0.999 | 0.999 25.02 0.56 91.44 0.26 25.02 0.17
# 7 &(T,D)% & ™ 41 * comprehensive algorithm -z enT 32apF fF (¥ =:4))
D
T 10 50 100 200
10 0.13 4.17 13.13 21.20
15 0.34 12.74 43.03 167.95
20 0.33 26.32 123.21 496.78
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