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Cyclic Sequencing in Mixed-Model Production Systems
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- Yearnmin Kim -

Changkwon Park - Yongil Lee
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In mixed-model production systems, various models of products are produced alternately on the same
production line. When the total number of models or the total production quantity is large, it takes a long time to
determine the production sequence of the products. In this paper, we will show that in case of product rate
variation problem (PRV) problem with nonidentical symmetric convex discrepancy function, an optimum
sequence can be obtained by repeating an optimum sequence in a reduced subproblem.
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Kubiak(1993)2 AJAHe] B3} &A= PRV(Product Rate
Variation) 72} ORV(Output Rate Variation) & 2 &3} %
th. PRV #Al= AFAEF MES Haslehs EAolH,
ORV #Al & FFAQ T HES Haslele w4 & Ttk

PRV A= Miltenburg(1989)el] 2J8}e] A|A] = {}. Miltenburg
(1989)= PRV E-AIZ 11418 A=A FA|2 3 &sjs}a 0
2 & HS ASHaIATE 1 0)F-oll Miltenburg et al.(1990)- &2 A
¥ 7]9ke] A E ok sl HS AlASFH S, Sumichrast and
Russell(1990)= oJ&] A7 SHEY] AeS FX43 S Sl

Hlwslgith M ORV #AIE EQE AFsAt3|ALol A ARG-gh &
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9 NEE o] gate] M E BAH S HE AABIATE Hyun et
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AE A osta BAH 7S AA S
%_hﬂ}x%oi xgx].qq AR zd o _,_7]. 2AY &
‘3%% Agole HA Y HEst AMEAE ZAse v B
288 HARMEAE ke Hol A8 He
E}%é} ] 5t B2 77t JgEo] gedl, 77
<= M(cyclic sequence) W &= 1 F shuoltt 714
*MT Mehs A A 2l o] Aakeko] o] Fm
2 yroliohd 7 Rl of Aakge] m 2 A E 2 A
o tiste] HH AAEAE A 5 o] & m3 HHEte] &
oA = A A E et ol & S0] 37FA AlF 4, B, CY A
AHAI g ol bzt 270, 27N, 47091 735- 4, B, € AAbERS] A

AR

[¢]

°

i
ox
>

T ASAAL . HLFE T, 680-749 LA PG FAE AL 29 A

E-mail : choiwj (@mail.ulsan.ac.kr

20049 29 A4 2004 9€ FAE A 20049 92

AR 2.

o It A B A G T, Fax ¢ 052-259-2179,



318 HAE - A - A - o8
ok5=7} 27} BaL 713 £AME (4, B, C, C} Y] 402 A “RE =1, 2, - o, k=1, 2, -, Do s}

s
B o] tise] A4 HE T3 o] £HE 2 W

15714 S REA Al A3 B
= EAE Miltenburg(1989)0l] 2J&te] A 71= A,
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gk g9 ol tisted, A (¢, ; »o D A& <Figurel > o & 5o AW BAL Al /7Y AF 4, B, € AYiteko]
ol 4RE 02 YE F Stk O 2o
dA:4, dB—8, dczg
D
{(/,k)’1</<4, 1<k< zT } 5D r=ds+dgtd=20.
aga
di Dy ) pal =]
;=G R1==—5", —5 <k<Dr F(y)= Zy L Fa(0)=y%, F(y=yZL Ak
aed
;. D 1
=G, k|5 <i=d;, 1sk=— Al | A2 | A3 | Ad
Ri; 2.5 7.5 | 12.5 | 17.5
D Zij 3 8 13 18
T <D
V= [ =d;, —9 (k= T} Bl | B2 | B3 | B4 | BS | B6 | BT | BS
Ri; 1.25 | 3.75 | 6.25 | 8.75 | 11.25|13.75]16.25|18.75
7 DT/2|DT/2 :
" ] | ) DT/2 ol i DT Zi; 2 4 7 9 12 14 17 19
= 1 Cl C2 C3 C4 C5 C6 C7 C8
5 Rij | 1.25 | 3.75 | 6.25 | 8.75 |11.25|13.75|16.25 | 18.75
I; 1 Zul 2 | 4 | 7 | 9 |12 14|17 ] 19
di2 <Figure 2>} <Figure 3>° ©] 359 ( v, 23 (C i)
/21 £ 247} 730 ek i
di/2+2 i, ne
4 \ <Figure 3>9] ool A} B j=49] 79 =491 & =191 3
Figure 1. Assignment cost matrix of product i < WR 5ol A Tt dutdow §d (c i J, )
(AF o] ggule- ). ot 22 g3 Ade] itk
k
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 | 20
i=A
1 0310101 [03[05([07]09 |11 |13 |15]64] |81 | 10 [12.1|14.4]169]|19.6|22.5|25.6|289
j 13 (1110907 ]05]03]01]01|03|]05]109]16]25]|36]|49 |64 |81 | 10 |12.1|144
3 23121 (1917|1513 |11[09]07]|05]|04]|0.1 0 0.1 {0409 |16 |25]|36]49
4 33131129 |27 25232119 |17 |15]49 |36 |25|16]09|04]0.1 0 0.1 | 0.4
i=B
1 02106 |14 |22 3 3.8 |46 |54 |62 7 7.8 | 8.6 |94 |102| 11 |[11.8[12.6|13.4|14.2]| 15
) 22 | 1.4 106 | 0.2 1 1.8 2.6 |34 |42 5 5.8 166 |74 |82 9 9.8 1106 |11.4 (122 | 13
3 42 |34 126 | 1.8 1 02106 |14 |22 3 3.8 |46 |54 |62 7 7.8 | 8.6 | 94 |102| 11
j 4 62 | 54 |46 |38 3 22 | 14106 | 0.2 1 1.8 2.6 |34 |42 5 5.8 166 |74 |82 9
5 82 |74 |66 |58 5 42 134126 |18 1 02106 | 14|22 3 3.8 |46 |54 |62 7
6 1102]94 | 86 | 7.8 7 62 | 54 |46 | 38 3 22 (14106 |02 1 1.8 |26 |34 |42 5
7 122 |11.4|10.6 | 9.8 9 82 | 74|66 |58 5 42 134126 | 1.8 1 02106 | 14|22 3
8 142134126 |11.8| 11 [102| 94 | 8.6 | 7.8 7 62 | 54 |46 | 38 3 22 | 1.4 106 | 0.2 1
i=C
1 0206|1422 3 3.8 | 46|54 |62 7 78 | 86 | 94 (102 | 11 |11.8[12.6[13.4|142]| 15
2 22 |14 106 | 0.2 1 1.8 | 2.6 | 34 | 42 5 58 166 |74 |82 9 9.8 1106 |11.4 (122 | 13
3 42 134 26|18 1 0206 |14 (22| 3 (38|46 (54|62 | 7 |78 |86 |94 102 11
j 4 62 | 54 |46 | 38 3 22 | 14|06 |02 1 1.8 | 2.6 | 34 | 42 5 5.8 166 |74 |82 9
5 82 | 74 |66 |58 5 42 134126 |18 1 0206 |14 |22 3 3.8 146 |54 |62 7
6 10294 | 86 | 7.8 7 62 | 54 |46 | 38 3 22 (14106 |02 1 1.8 126 |34 |42 5
7 11221141106 9.8 9 82 | 74|66 |58 5 42 134126 |18 1 0206|1422 3
8 [142]134|126|11.8| 11 |102|94 |86 |78 | 7 [62 |54 |46 |38 | 3 [22| 140602 1

Figure 2. An example of cost matrix (@, . ) (H1& 32
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k
1 2 3 4 5 6 7 8 9 10 | 11 12 | 13 | 14 | 15 |16 | 17 | 18 | 19 | 20
i=A
1 04101, 0 [01]04/]09|16]25)|361[49 |64 |81 | 10 |12.1]144]16.9|19.6|22.5|25.6|28.9
i 2 49 136 |25 |16 0904 (01| 0 |01 ]04]09 |16 |25 |36 |49 |64 |81 | 10 |12.1]|144
3 [144]12.1] 10 | 8.1 | 64 |49 |36 (25|16 [09([04 01| 0 [01]04]09 |16]25]36]|49
4 1289]256(225(19.6|169|144|12.1| 10 | 8.1 | 6.4 [ 49 |36 |25 |16 |09 |04 |01 ] 0 |01 |04
i=B
I (0210 [06] 2 [42 72 ] 11 [156] 21 [27.2]342] 42 [50.6] 60 [70.2 [ 81.2] 93 [105.6] 119 [133.2
2 421 2 |06 | 0 [02 | 12| 3 |56| 9 |132]18.2| 24 |30.6| 38 |46.2|552| 65 |75.6| 87 |99.2
3 (132 9 |56 3 |[12[02] 0 |06 | 2 [42]72 | 11 [15.6| 21 |27.2|34.2| 42 |50.6| 60 |70.2
j 4 1272] 21 |156] 11 |72 42| 2 |06 ] 0 [ 0212 ] 3 |56 | 9 [13.2]182] 24 [30.6| 38 |46.2
5 |46.2| 38 [30.6| 24 |182|132| 9 | 56 | 3 12102 0 (06| 2 |42 |72 | Il |[156| 21 |27.2
6 [702] 60 |50.6| 42 [34.2|272| 21 |156| 11 | 72|42 | 2 |06 | O |02 |12 | 3 |56 | 9 |132
7 199.2| 87 |75.6| 65 |55.2|46.2| 38 [30.6| 24 |[182[132] 9 |56 | 3 12 (02| 0 |06 | 2 |42
8 [133.2] 119 [105.6] 93 |81.2]70.2| 60 [50.6 | 42 [34.2[27.2| 21 [15.6] 11 | 72 |42 | 2 [ 06 | O | 0.2
i=C
1 02| 0 |06 | 2 |42 |72 | Il |156] 21 |27.2)342| 42 |50.6| 60 |70.2|81.2| 93 |105.6] 119 |133.2
2 421 2 |06 ] 0 [02 12| 3 |56 9 |132]18.2| 24 |30.6| 38 |46.2|552| 65 |75.6| 87 |99.2
3 (132 9 |56 3 [ 12]02] 0 (06| 2 |42 |72 | 11 [156| 21 |27.2|342| 42 |50.6| 60 |70.2
j 4 [272] 21 [156] 11 |72 [42 | 2 0.6 | 0 [02 )12 ] 3 |56 | 9 [13.2|182] 24 [30.6| 38 |46.2
5 |46.2] 38 [30.6| 24 |182|132| 9 | 56 | 3 12102 0 [06 | 2 |42 |72 | Il |15.6| 21 |27.2
6 [70.2] 60 |50.6| 42 |34.2(27.2| 21 [156| 11 |72 42| 2 |06 | O |02 |12 | 3 |56 | 9 |132
7 199.2| 87 |75.6| 65 |55.2|46.2| 38 [30.6| 24 [182[132| 9 |56 | 3 |12 [02 | 0 |06 | 2 |42
8 [133.2] 119 |105.6] 93 [81.2|70.2| 60 [50.6| 42 [34.2]27.2| 21 [15.6| 11 |72 |42 | 2 [06 | O | 0.2
Figure 3. An example of assignment cost matrix (C ; ; ) (Z3HE g (C.; BN
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1\ 1 .
DT_H]_z)?’i}:DT_Z”’ _Fi(_f_{+1_Zi,j+p}7i)|
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A
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& 4= ik
T3 A 602 HEH U A A AYES ¢ &
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A A4, kel thsted
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C d Dy d Dy
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