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Abstract : Repair-based constraint satifaction method isone of the two main categories of constraint satisfaction (CS
algorithms. It starts with an arbitrary completed solution, and then resolves corflicts by loca repair. An improved
repair-based constraint satifaction (IRCS_WT) method for flow shop scheduling is proposed. In IRCS_WT, a
heuristic rule of largest weighted tardiness priority (LWT) is proposed for variables ordering procedure, and a new
heuristic of largest tardy and early variables exchanging (L TEE) is designed to escape from local optima.
Computationa experiments of 31 flow shop scheduling problems are conducted to compare the IRCS_WT with other
two heuristic methods, extended NEH and filtered beam search (FBS) , as well as genetic agorithm (GA). The
results show that IRCS WT sgnificantly outperforms the competitors with the same running time.
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1
Sum of Degress of Mean F Leve of
Squares Freedom Square Statistic Sgnificance
Between Groups 22 410.5 19 1 179.502 10.3 0. 000
Within Groups 706 755.4 6 180 114.362
Total 729 166.0 6 199
2 (T =9 12
IT IT Mean 1T 1T Mean IT IT Mean IT 1T Mean
(n o) Difference ) 0) Difference (n o) Difference (n o) Difference
() (FJ) () (FJ)
9 1 -5.05"" 10 1 -5.19"" 11 1 -5.72"" 12 1 - 593"
2 -3.50"" 2 -3.64"" 2 - 4177 2 -4.38""
3 -2.34"" 3 - 2.48"" 3 -3.00°" 3 -3.2""
4 - 2.08" 4 - 223" 4 - 276" 4 - 297"
5 - 1.40 5 - 1.54 5 - 207" 5 -2.28""
6 -1.22 6 - 1.37 6 - 1.9 6 - 211"
7 - 0.65 7 - 0.79 7 -1.32 7 - 1.53
8 - 0.36 8 - 0.51 8 - 1.03 8 -1.25
10 0.15 9 - 0.15 9 - 0.67 9 - 0.89
11 0.67 11 0.52 10 - 0.52 10 - 0.74
12 0.89 12 0.74 12 0.21 11 -0.21
13 1.20 13 1.05 13 0.53 13 0.31
14 1.24 14 1.09 14 0.57 14 0.35
15 1.29 15 1.14 15 0.62 15 0.40
16 1.33 16 1.18 16 0.66 16 0.44
17 1.68" 17 1.54 17 1.01 17 0.80
18 1.86 " 18 1.72° 18 1.19 18 0.98
19 1.88" 19 1.73° 19 1.20 19 0.99
20 1.91° 20 1.76 " 20 1.23 20 1.02
Dox 5% ;R 1%
( 3). m , ,
, , 0.8, 0.1;
. 100, PM X
IT=11 ,IRCSWT n<30 (16221 , IRCS WT
5s ;7 n=50 , GA
20 s ;. n=175 GA 400.
50 70s ; n=100 4.3.2
190 s. ENEH FBS
3 (IT=11) n m IRCS WT GA , ,
Pearson Correation n m 30 ,
Average Time 0.858 " * 0.316 , 4
Deok 1% . 3
4.3 1) 4 4 31
IRCS WT , DEV
ENEH , (FBS (GA) IRCS WT
3 ENEH BS
4.3.1
FBS [20,21] 2) 4 , IRCS WT 30
beamwidth = 5 filterwidth = 5, (96.8 %) DEV,

WEDD . GA GA
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4 4 DEV %
IRCS WT GA
ENEH FBS
carl 1.85 5.29 0.00 0.00 0.00 1.16 25.95 12.23
car2 2.22 15.98 0.00 2.22 0.22 0.00 22.24 7.33
car3 3.15 3.15 0.00 0.00 0.00 0.55 24.03 9.15
card 5.41 9.58 0.00 2.47 0.78 3.78 14.36 9.45
car5 23.96 36.75 5.56 5.56 5.56 1.22 36.52 15.95
caré 21.13 0.00 0.00 21.13 6.34 0.00 28.11 9.12
car7 98.08 54.12 0.00 98.08 29.60 0.00 49.91 9.33
car8 28.66 0.00 0.00 0.00 0.00 0.00 22.73 4.01
hel 1 2.40 11.58 0.34 0.51 0.38 14.12 22.04 16.79
hel 2 11.87 9.06 1.24 9.02 2.84 11.25 30.94 20.99
recOl 8.43 5.90 0.00 0.72 0.13 11.55 34.26 18.96
rec03 14.10 13.44 0.00 3.35 0.80 1.97 37.67 20.93
rec05 14.63 2.28 0.40 2.53 1.32 9.33 29.29 16.18
rec07 5.94 13.38 0.00 3.12 1.11 8.56 30.60 19.66
rec09 9.56 4.89 0.00 7.04 3.79 11.52 28.95 20.11
recll 9.74 12.88 0.00 4.44 1.01 12.50 32.66 20.76
recl3 15.80 37.00 0.00 6.10 3.00 18.92 50.41 30.18
recl5 7.29 20.56 0.00 5.33 4.04 14.85 52.10 32.24
recl? 14.08 18.00 2.86 11.82 7.49 14.75 47.28 31.15
recl9 2.57 6.81 0.01 1.49 1.10 13.48 29.73 21.71
rec21l 9.48 11.06 0.08 4.55 2.87 19.64 38.71 28.64
rec23 5.49 14.78 0.00 0.65 0.39 18.47 34.00 27.97
rec25 18.30 15.43 4.69 9.99 7.60 19.99 49.82 33.70
rec27 16.93 5.74 0.00 1.89 1.05 25.69 55.02 37.88
rec29 12.07 20.21 0.00 5.04 3.06 23.61 38.98 30.82
rec31 6.07 10.51 0.17 2.89 1.40 11.47 21.76 17.08
rec33 10.94 10.86 1.12 4.80 2.28 10.66 28.07 20.82
rec35 11.62 12.02 0.84 5.31 2.12 15.97 26.72 20.42
rec37 7.43 14.81 0.39 2.80 1.59 17.35 25.60 22.60
rec39 5.89 12.21 0.43 2.57 1.75 14.97 25.39 19.34
rec4l 5.06 12.10 0.27 2.78 1.87 17.90 31.80 23.47
Average 13.23 13.56 0.59 7.36 3.08 11.14 33.09 20.29
5 IRCSWT GA T
95 % Confidence Interval Leve of
IRCSWT-GA  Mean/ % Standard Standard of the Difference b Sgnificance
Deviation Error Mean Statistic .
Upper/ % Lower/ % (2-tailed)
- 10.54 0.077 3 0.013 9 - 13.38 -7.71 - 7.595 0.000
- 25.72 0.167 4 0.030 1 - 31.86 - 19.59 - 8.558 0.000
- 17.21 0.103 2 0.018 5 - 20.99 - 13.43 - 9.286 0.000
3) IRCS WT GA , GA , 95 %
: 0.
JIRCS WT 30 (96.8 %) 5
GA : JIRCS WT 30 flow shop
(96.8 %) GA; , ( ). IRCS_
IRCS WT 30 (96.8 %) WT NEH (ENEH)
IRCS WT GA ,
, T (LWT) ,
L 5 7 -
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