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Exact and Approximation Approach of Assignment Problem
for System with Precedence Relationships among Elements
Taichi KAJI*

We think about the problem to assign the elements to an ordered sequence of stations such that the
precedence relationships are satisfied. This problem can be shown as a problem for sequential partitions of the
nodes of a directed acyclic graph into subsets. We describe an efficient exact algorithm that can be used to reduce
computational requirements and, possibly storage. And, we presents approximation algorithm using the tabu
search approach with effective neighbourhood structure, that is effective in obtaining near-optimal solutions to
this problem. The running time of the procedure is proportional to the number of nodes in the graph.
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0: end;
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2: while (Q # ¢ ) begin

3 "QOETEER v BE]Y

4 f(vi)= rr;in{f(vj' PC(vs,vidkh

5. "yiOERMEEREZD yi~DRA L —%
feth3 2"

6: end;
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Procedure Tabu_Search

begin
VIR x LT B, 7
x*=x;
tabulength := positive integer ;
t =1,

while stop-criterion <> yes do begin
x":= multiN (tabu - to - right) - x ;
L= “FEBExx)ZX BB LIZEROESR” |
tabu-to-left .= tabu-to-left U L;;
x":= multiN (tabu - to - left) - x’ ;
Ro= “fEBEN N L D BE LEZTERDOES”
tabu-to-right = tabu-to-right U R, ;
X":= dp(x") |
if Ax")<Ax*) then x* =x";

x=x",

t
tabu-to-right := tabu-to-right — (R, - ubutengtn — U R)
i=t—tabulength+1

tabu-to-left :=tabu-to-left — (- wbutengtn — i );
i=t-tabulength+1
t=t+1;
end,
best solution = x*
end;

8 Tabu SearchHEDO 7 TY X A

DODREFEBUNTHRESNZBENS VI Lh 5,
iteration % 2000 §i#& & ¥ 2 (U] 7 5 7 D&,
1000 KN TR E %2 Z £ 8% WD T 1000 Bitt L 3 3).
S5, BEZFR LGS, LEOHED 2 SR
FIET 5. tabulength XL TiE 0 5 5 100 F T
BRI EFANER, ZOHEMFIZ T Oy 794 10k
FL, 70y 2794 XD 1/10 5 1/5 DIEICHRET
L5ZEDEE LW,

5 ¥ E X B

CORME BT ZUFNT 5 7120t LT, BEENIE
FAREIANCTEHRRECH B Z L 2R, bb¥T, iF
P s o L0, PR EOBOERE & 20
BHc >V U % . 5 EEBEI13 CPU 2 Intel 486
DX2BLUOSELTLinux AL TWS. %
T, R1WB7avr/¥9y4 X, myyYaxh, b
v ¥ (WHREER O #i5l) 2 E b s ¥ - B A DO IESA
200D 2WHN 7T 7T B aX s THY, /9
7 A —4% iteration 132000 £ +%. 1 koo
TR ITRT1TH 3 fix DBE, EEEDREE
BRERIZIZ E A EIRNENRHEBEFDDL D LR DF
NERZE(8IW 5 YLIN MR T2, F7-, Tvyvyax
3T ARTE 2B L TOEBRIC B WT b FEREA
HECHZ ZERENTWS. Lhl, TvYax
t DEDMEIA K 53803 % random (1 20 & 10) D5
B, TR AT TR0 < 2 ) HIShEssE 5 94
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®1 2% 5 7153 2 LR & BiRE

RS | ERDAEE | ABRRREW) |tyUaR N Toyy | dRimo Uk
(ZZAMA) | (=X MB) PA X
20 20 0 fix 10 0
113 118 4.4 fix 10 100
5 5 0 fix 40 0
80 81 1.2 fix 40 100
46 49 6.5 random 10 0
547 598 9.3 random 10. 100
7 7 0 random 40 0
396 409 3.2 random 40 100
K2 [EAKIC L 358 L AR
T S 50 100 150 | 200 | 250 300
BUEMRE (22 M) 28 58 87 113 145 175
B AR L OB (ms) 1129 | 7759 | 17078 | 35488 | 61457 | 94255
EEfEE (22 ME) 28 58 90 118 150 181
SRR O (ms) 1483 | 3098 | 4900 | 6644 | 8469 9968
HEXTREE(%) 0 0 3.4 44 3.4 3.4
100000
~ 80000
2
g 000007 p AR
iﬁ: 40000 / .- }ﬁﬁﬁ{f
4
" 20000 F =
0 _—

50 100 150 200 250 300
EREK

9 THmELFHERM

UL 2288085%2. Zhidby bahaHDax .
MEDSKE REHZRFOD, 4y FOBULIICE
D, BOMBEICKERFELRITTRRELR27-DThH
5. UL, 7097294 XBKTHDE, TOh v
N DBEUODICEEEEDL D 2 D THRERERZVRT
<, EROEEIHRNZ W, 3 W% R ER
THRICEESREN:. L, =y Yax Dy
BT X 2 EIT5E < TAMEAR D B .

Rz, Ty O RTEEED 50% &% 3 2 457
77 LT, THABEK T 2518/ a X 0%
E2R2 TRL, BRI OBIMER 2K 9 TF7.
ZDEED/INT A—F jteration 1 1000 &3, 2D
EERL D, TR TR RERE»ZIEFISE LI X
N OMESKEY , FIRICHNEEZE 5% N E R 5 2 &
DIRENTZ. BB, BREMEERE 3. TRNTEY, 2
WHIDOHE, 1 »* HAOFEREIHD sh, &
Xk, EEBEENICHERBM2ET 2 AMECB LT,
WHEERD S5 & X KRN CaFEngEs &
EDIRE NIz, Fir, SERUEE T RIRITETE O Ey
BITKE B ZEWREN, 79 70EB L UZ0f
DI IARTT T % Z & 72  THABUC I BT 5 5TE s
ARETH B .
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