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VN@ QO w xOW xO=O u=Wv |w=Ut |=yu=tDQ=BO uDiQo Q_v QO =@ =} wB u=tO}J
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NX
k=1

NX
l=1

NX
t=1

CijkltXijtXklt (1)
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Xijt = 1; j = 1; :::; N; t =1; ::; T (3)

111



"""
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QO "CU= |r=tDL= |wHwCUH l}DU} Qw}y PTS w CU= VQDUo w C} wkD
�K]Ut VQ@� 15VQ@ |xLiY sD} Qwor= �1993� QwmUv= w uvUmr pw=OH u}=
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|DmQL Qo = "OwW|t xi=[= xOvyOOw@y@ Q}e C=mQL pm |xv} Ry x@ xt} QH `@=D "CU=
u=mt Z} waD |=Q@ xt} QH `@=D u}=Q@=v@ "OwW|tv xt} QH Qo}O OW=@ xOvyOOw@y@

[5]"OwW|t h} QaD u}vJ t xQwO QO k w i u=tDQ=BO
p (t; i; k) =8<:0 �TCik(�t) > 0(TC(�0) < TC(�))

a � tabu[t][i][k] Otherwise

CmQL l} pw@k p@=k CmQL u} QDy@ Qo = "CU= xt} QH Q=Okt QDt=Q=B a xm |r=L QO
"Tmar=@ w OwW|tv xDiQo Q_v QO xt} QH `@=D 'OW=@ xOvyOOw@y@
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�1993� QwmUv= w uvUmr \UwD swO xO=O xawtHt w �2000� nvJ w u=vW} Qmr@
xOW xDiQo nvJ w u=vW} Qmr@ R= xm xO=O xawtHt u}rw= "CU= xOW xO=O xaUwD
xr�Ut Qy "CU= xQwO 10 w 5 |=Q=O w u=tDQ=BO 30 w 15 '6 =@ |r�=Ut pt=W CU=
OwHw xawtHt u}= QO xr�Ut 32 xH}Dv QO w 'CU= |W}=tR; |xr�Ut 8 pt=W
Cw=iDt u=tDQ=BO Qy |=Q@ =yu=tDQ=BO |}=Q;R=@ |xv} Ry Q=Okt xawtHt u}= QO "OQ=O

113



"""
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|=yxQwO pw] QO =yu=tDQ=BO u=}t O=wt u=} QH C=Q}}eD uDiQo Q_v QO =@ xm s}v; |B QO
u=tO}J w |}=Hx@=H |xv} Ry ẁtHt '=yu=tDQ=BO |v=WwBsy sOa w Cw=iDt |v=tR
|=} wB CU}r =@ ẁvtt |wHwCUH sD} Qwor= R= Q=DWwv u}= QO "OwW xv}tm OOHt
xOW xO=iDU= Cq}yUD |=} wB u=tO}J |xr�Ut pL |=Q@ ẁvD |SD=QDU= w xawvtt
V}=tR; ẁ[wt C=}@O= R= hwQat xO=O xawtHt wO =@ |O=yvW}B sD} Qwor= "CU=
|=Q@ xDUv=wD |O=yvW}B sD} Qwor= 'Qo}O CQ=@ax@ "CU= xDW=O =Q |@ wN G}=Dv w xOW
=Q ?=wH u} QDy@ xr�Ut 32 R= xr�Ut 26 |=Q@ 'QwmUv= w uvUmr |xO=O xawtHt
16 |=Q@ Cr=L u} QDy@ QO Qo}O |=yVwQ xm CU= |r=L QO u}= "OQw; CUO x@
xawtHt |=Q@ Qo}O hQ] R= "Ov=xOQw; CUO x@ =Q ?=wH u} QDy@ xr�Ut 32 R= xr�Ut
x@ =Q ?=wH u} QDy@ xr�Ut 32 s=tD |=Q@ |O=yvW}B OQm} wQ xOW uwtR; swO xO=O
xr�Ut 32 R= xr�Ut 14 |=Q@ \ki Qo}O |=yVwQ xm |r=LQO 'CU= xOQw; CUO
sD} Qwor= ?wN Q=}U@ OQmrta Qou=Wv u}= w &Ov=xOQw; CUO x@ =Q ?=wH u} QDy@
1 23 pw= xO=O xawtHt |=Q@ |O=yvW}B sD} Qwor= Ow@y@ OYQO ' ẁtHt QO "CU=

"CU= xOw@ 2 38 swO xO=O xawHt |=Q@ w

Qou=Wv G}=Dv u}= "OvQw; CUO x@ =Q ?=wH u} QDy@ xr�Ut 16 u}= R= xr�Ut 8 |=Q@
"CU= |O=yvW}B sD} Qwor= ?wN OQmrta

u} QDy@ xr�Ut 16 R= xr�Ut 10 |=Q@ 5 xQ=tW pwOH QO |O=yvW}B sD} Qwor=
CUO x@ =Q xv}y@ Q=Okt sD} Qwor= xm |}xr�Ut 6 |=Q@ "CU= xOQw; CUO x@ =Q ?=wH
?wN OQmrta xOvyOu=Wv w CU= lOv= u; xv}y@ Q=Okt R= u; h=QLv= Q=Okt 'xOQw=}v

"CU= sD} Qwor= u}=

|Q}oxH}Dv "5
|O}rwD |=ysDU}U QO O=wt pkv w ptL |}=Q=m QO |Q}otWJ Q}F-=D Cq}yUD Vv}J
Ow@y@ x@ p}yUD QF-wt Vv}J "OQ=O |O=} R C}ty= xOvvmO}rwD |=Q@ wQ u}ty R= w OQ=O
O=wt pkv w ptL |xv} Ry xmCU= xOW OQw;Q@ u}= Q@ xwqa "Ot=Hv=|t |QwxQy@ w OwU
|R} Qxt=vQ@ xm =Hv; R= "OQ}o|t Q@ QO =Q C=}rta pm |xv} Ry OYQO 50 =D 20 u}@

"pw= xO=O xawtHt R= u=tDQ=BO 6 =@ p�=Ut |=Q@ pY=L ?=wH "2 pwOH

u}ov=}t R= h=QLv= u} QDy@
SA HAS GA SA-EG DP PTS TSAll TSbasic TS-NM

xQ=tW O=a@=

u=tR u} QDy@ ?=wH xr�Ut xr�Ut
��� ?=wH pY=L T N

8 446 0 106419 106419 106419 106419 106419 106419 106419 106419 106419 106419 P01

5

6

11 354 0 104; 834 104; 834 104; 834 104; 834 104; 834 104; 834 104; 834 104; 834 104; 834 104; 834 P02
12; 766 0 104; 320 104; 320 104; 320 104; 320 104; 320 104; 320 104; 320 104; 320 104; 520 104; 320 P03
9 994 0 106; 399 106; 399 106; 399 106; 515 106; 399 106; 399 106; 399 106; 399 106; 399 106; 399 P04
10 45 0 105; 628 105; 628 105; 628 105; 628 105; 628 105; 628 105; 628 105; 628 105; 737 105; 628 P05
9 982 0 103; 985 103; 985 103; 985 104; 053 103; 985 103; 985 103; 985 103; 985 103; 985 103; 985 P06
9 474 0 106; 439 106; 439 106; 439 106; 439 106; 439 106; 447 106; 447 106; 439 106; 447 106439 P07
10 296 0 103; 771 103; 771 103; 771 103; 771 103; 771 103; 771 106; 152 103; 771 106; 152 103; 771 P08
24 916 0 214; 313 214; 313 214; 313 214; 313 214; 313 214; 313 214; 313 214; 313 214; 313 214; 313 P09

10

20 6436 0 212134 212134 212134 212134 212134 212134 212134 212134 212134 212134 P10
23 012 0 207987 207987 207987 207987 207987 207987 207987 207987 207987 207987 P11
23 166 0 212; 530 212; 530 212; 530 212; 741 212; 747 212; 741 212; 530 212; 530 212; 530 212; 530 P12
20 7 0 210; 906 210; 906 210; 906 210; 944 211; 072 211; 022 210; 906 210; 906 210; 906 210; 906 P13

25 474 0 209; 932 209; 932 209; 932 210; 000 209; 932 209; 932 209; 932 209; 932 209; 932 209; 932 P14
22 032 0 214; 252 214; 252 214; 252 215; 452 214; 438 214; 252 214; 252 214; 252 214; 252 214; 252 P15
19 62 0 212; 588 212; 588 212; 588 212; 588 212; 588 212; 588 212; 588 212; 588 212; 588 212; 588 P16

16 16 10 13 13 14 16 12 16
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"pw= xO=O xawtHt R= u=tDQ=BO 15 =@ p�=Ut |=Q@ pY=L ?=wH "3 pwOH

u}ov=}t R= h=QLv= u} QDy@
SA HAS GA SA-EG DP PTS TSAll TSbasic TS-NM

xQ=tW O=a@=
u=tR u} QDy@ ?=wH xr�Ut xr�Ut

��� ?=wH pY=L T N

155 7742 2 71 480; 453 480; 453 480; 453 484; 090 481; 378 482; 123 480; 453 480; 453 480; 453 467785 P17

5

15

182 096 1 65 478; 816 484; 761 484; 761 485; 352 478; 816 485; 702 484; 761 484; 761 484; 761 471044 P18
141 868 2 39 487886 488; 748 488; 748 489; 898 487886 491; 310 489; 265 489; 058 489; 335 476514 P19
152 088 2 34 481; 628 484; 405 484; 446 484; 625 481; 628 486; 851 484; 621 484; 446 484; 621 470594 P20
114 518 2 66 484; 177 487; 882 487; 722 489; 885 484; 177 491; 178 487; 753 487; 822 487; 822 472176; P21
149 682 2 28 482321 487; 147 486; 685 488; 640 482321 489; 847 486; 493 486; 493 486; 493 471556 P22
116 258 2 58 485; 384 487; 147 486; 685 488; 640 485; 384 489; 155 486; 268 486; 268 486; 268 473167 P23
120 4486 2 74 489; 072 490; 812 491; 016 500; 779 489; 072 497; 577 490; 551 490; 551 490; 551 476023 P24
621 288 2 77 979; 468 979; 468 980; 351 987; 887 982298 983; 070 980; 906 980; 399 983; 061 953054 P25

10

756 8 2 1 973; 179 978; 065 978; 271 980; 638 973; 179 983; 826 978; 815 977; 399 978; 874 953126 P26
669 2393 2 02 978; 027 982; 396 978; 027 985; 886 985; 364 988; 635 983; 898 981; 172 982; 944 958623 P27
952 338 2 87 972; 019 972; 797 974; 694 976; 025 974; 994 976; 456 972; 019 972; 019 972; 325 944914 P28
728 696 2 22 975; 498 977; 188 979; 196 982; 778 975; 498 982; 893 977; 534 977; 657 978; 033 954333 P29
707 618 2 39 967; 617 967; 617 971; 548 973; 912 968; 323 974; 436 967; 617 970; 085 969; 124 945056 P30
762 346 2 7 978; 681 979; 114 980; 752 982; 872 977; 410 982; 790 979; 513 978; 681 979; 881 952983 P31
716 018 3 08 983; 672 983; 672 985; 707 987; 789 985; 041 988; 584 985; 105 984; 177 985; 105 954278 P32

0 0 0 0 0 0 0 0 0 16

"swO xO=O xawtHt R= u=tDQ=BO 6 '12 =@ p�=Ut |=Q@ pY=L ?=wH "4 pwOH
u}ov=}t R= h=QLv= u} QDy@

SA HAS TS-KM CP PTS TSAll TSbasic TS-NM
xQ=tW O=a@=

u=tR u} QDy@ ?=wH xr�Ut xr�Ut
��� ?=wH pY=L T N

10 686 0 00 267 267 267 267 267 267 267 267 267 P01
3

6

6 986 0 00 260 260 260 260 260 260 260 260 260 P02
7 604 15 97 363 363 363 363 363 363 363 363 313 P03
8 636 19 12 299 299 299 299 299 299 299 299 251 P04
9 606 9 95 442 442 442 442 442 442 442 442 402 P05

511 93 5 40 586 586 586 586 586 586 586 586 556 P06
10 486 0 00 424 424 424 424 424 424 424 424 424 P07
11 41 0 00 428 428 428 428 428 428 428 428 428 P08
16 734 0 00 1624 1624 1624 1624 1624 1624 1624 1624 1624 P09

3

12

14 52 0 00 1973 1973 1973 1973 1973 1973 1973 1973 1973 P10
13 414 6 41 1661 1661 1661 1661 1661 1661 1661 1661 1561 P11
16 374 4 59 2097 2097 2097 2097 2097 2097 2097 2102 2005 P12
26 4 1 10 2930 2930 2930 2930 2930 2930 2930 2930 2898 P13

535 732 1 54 3701 3701 3701 3701 3726 3701 3701 3701 3645 P14
25 906 0 00 2756 2756 2756 2756 2756 2756 2756 2779 2756 P15
29 81 0 00 3364 3364 3364 3364 3364 3364 3364 3364 3364 P16
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=Q="swO xO=O xawtHt R= u=tDQ=BO 20 '30 =@ p�=Ut |=Q@ pY=L ?=wH "5 pwOH
u}ov=}t R= h=QLv= u} QDy@

SA HAS TS-KM CP PTS TSAll TSbasic TS-NM
xQ=tW O=a@=

u=tR u} QDy@ ?=wH xr�Ut xr�Ut
��� ?=wH pY=L T N

60 252 0 00 2758 2758 2758 2758 2763 2758 2758 2758 2758 P17
3

20

76 614 0 00 5318 5318 5318 5318 5318 5318 5318 5318 5318 P18
61 398 7 13 3034 3034 3034 3056 3048 3034 3034 3034 2832 P19
87 518 3 35 5869 5873 5881 5903 5873 5869 5869 5873 5679 P20
195 74 2 64 4554 4554 4575 4605 4581 4554 4573 4554 4437 P21

5292 29 0 18 9724 9724 9724 9746 9825 9736 9724 9734 9707 P22
279 04 �0 28 4654 4660 4654 4654 4654 4654 4675 4654 4667 P23
333 81 0 00 8979 8979 8979 8979 8985 8979 8979 8979 8979 P24
438 05 �0 65 7130 7130 7130 7130 7163 7130 7130 7131 7177 P25

3

30

455 30 �0 60 14478 14478 14478 14478 14583 14478 14487 14528 14566 P26
519 45 1 48 8049 8070 8066 8115 8066 8075 8049 8098 7932 P27
364 15 0 99 14901 14901 14925 14925 14940 14913 14908 14933 14755 P28
2401 65 0 06 13374 13374 13374 13606 13719 13379 1334 13396 13366 P29

52471 78 �0 61 25428 25472 25521 25583 26027 25484 25428 25515 25585 P30
1441 06 �0 78 12148 12170 12163 12163 12351 12148 12163 12163 12243 P31
1487 21 �0 94 24200 24300 24200 24200 24409 24200 24283 24307 24430 P32

=yCWwv=B
1. facility layout problem (FLP)
2. static facility layout problem (SFLP)
3. quadratic assignment problem (QAP)
4. binary
5. mixed integer linear programming (MILP)
6. dynamic facility layout problem (DFLP)
7. viable set
8. penalty algorithm
9. hybrid ant system
10. Glover
11. reversion
12. frequency based memory
13. penalty function
14. dynamic tabu list
15. cutting plane
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