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Legend of table matrix

Initial solution or run-time number

Sel1? A Shift A
Sel.1? B Shift B
Sel1? C Shift C
Sel.1? D Shift D
Sel1? E Shift E
Sel1? F Shift F
Sel1? G Shift G
Sel1? H Shift H
Sel1?21 Shift |
Set1? J Shift J
Max.Overdraft Credit Limit

Project time

Contract time

AANWIN 2
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nan1snagaululaa

MRD R1 Avaitable R1
MRD R2 Availabie R2
RRH R1 RRH R2
RIDR1 RID R2
Project Cost Total Score
GA Parameters: Pop. Size =100, Crossover rate = 0.5, Mutation = 0.1, Stopping criteria = improve less than 0.01% in 20,000 trials
Initial 1.1 1 best 2 best 3 4 5 6 7 8 9 10
1 0 1 (4] 1 0 1 0 1 0 1 0 1 0 1 1] 1 0 1 0 1 V]
1 0 1 4] 1 0 1 0 1 0 1l 2 1 o 1 [t} 1 0 1 0 1 0
0 of o 3 1 3 1 0 0 0 1 0 0 0 4] 0 [ 4] 1 ¢} 1 0
1 0f 1 0 1 0 0 Q Y] 0 0 0 1 0 ] 1 1 0 1 0 1 0
1 0| 1 0 1 0 4] 2 1 0 0 0 0 1 0 1 [ 0 0 1 0 1
4] G [ 1 1 1 4] 1 1 2 1 0 1 1 1] 0 1 2 1 1 1 1
L] 0 [4 0 1 o 1 0 1 2 1 0 1 3 1 0 1 0 0 ] 0 ]
4] @ 1 0 0 0 1 0 1 0 a 0 1 0 1 0 0 0 0 0 0 0
1 g 0 0 0 0 0 0 0 0 1 3 0 0 0 0 o 0 [¢] 2 ] 2
1 ¢ 1 0 1 1] 1 0 0 0 4] 0 0 0 1 0 1 0 0 "] 0 0
385 600] 245 600/ 245 600/ 239 600/ 241 600| 165 600| 277 600/ 318 600/ 335 600| 258 600| 258 600
10 15 13 15 13 15 10 15 14 15 13 15 14 15 9 15 12 15 10 15 10 15
18 30 10 30 10 30 13 30 11 30 11 30 10 30 13 30 13 30 12 30 12 30
17 30 10 30 10 30 12 30 12 30 9 30 10 30 12 30 11 30 11 30 11 30
36 38 20 20 20 20 26 24 22 24 22 18 20 20 26 24 26 22 24 22 24 22
0 2 0 0 0 Q 0 0 0 ¢} 0 0 (] 0 V] 0 0 0 0 0 4] 0
289 457] 287 367| 287 367| 285 385 297 389 293 373| 302 382] 284 384/ 290 386| 289 381 289 381
Initial 1.2 1 best 2 best 3 4 5 best 6 7 best 8 9 10
0 0 0 0 0 0 0 "] 0 4} 0 0 0 0 0 [ 0 0 0 0 Y] 2
0 0 1 0 1 0 1 0 1 0 1 0 1 0 1 [¢} 1 Q 1 2 1 0
1 0 1 3 1 3 0 0 1 0 1 3 0 0 1 3 0 0 1 0 1 1
0 [¢] 4] 0 1 0 0 0 0 0 0 0 0 1 0 0 0 0 o 0 0 0
Qa Q i 0 1 ¢] 2 i 1 0 1 Q0 i 1 1 U O 1 ] 8 0 o
1 0 1 1 1 1 1 1 1 1 1 1 0 0 1 1 1 1 i 0 1 0
1 0 1 0 1 0 1 3 1 0 1 0 1 0 1 0 1 3 1 0 0 0
1 1] [ 0 0 0 1 0 1 0 0 0 1 0 0 4} 1 1] 1 2 1 0
0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1] 0 0 0 0 0 ]
] 1] 1 0 1 ] [ 0 0 0 1 0 1 0 1 0 [} 0 4] 0 [ 0
581 600] 245 600| 245 600| 277 600/ 242 600( 245 600 318 600( 245 600 277 600| 167 600 387 600
10 15 13 15 13 18 14 15 1 15 13 16 18 13 16 14 15 13 15 11 15
13 30 10 30 10 30 10 30 14 30 10 30 13 30 10 30 10 30 10 30 ik 30
14 30 10 30 10 30 10 30 13 30 10 30 12 30 10 30 10 30 9 30 10 30
40 38 20 20 20 20 20 20 28 26 20 20 26 24 20 20 20 20 20 20 22 20
13 8 0 0 [ 0 "] 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0
290 656] 287 367| 287 367| 302 382 285 393 287 367| 284 384 287 367| 302 382 295 395/ 296 380




124

GA Parameters: Pop. Size =100, Ornssnver rate =0 & Mutation = 0.1, Stopping criteria = improve less than 0.01% in 20,000 trials

Initial 1.3 1 2 3 4 5 6 7 8 9 best 10
0 1 1 2 0 [ 0 0 0 0 0 0 0 3 0 [¢] 0 0 0 0 4] 0
0 1 1 2 1 2 1 1 0 1 1 1 1 0 1 1 1 2 1 1 1 2
1 1 1 Q 1 1 1 3 1 0 1 1 1 0 0 0 1 1 1 2 1 [¢]
0 1 0 0 0 0 Y 1 0 1 0 2 0 2 1 2 Q 0 0 3 Q 0
[ 1 Q 2 0 0 1 0 0 2 0 2 0 0 0 1 1 0 0 0 1 0
1 1 0 1 1 1 1 2 0 2 0 2 1 0 0 0 1 1 1 0 1 0
1 1 1 0 1 0 0 0 0 1 0 1 1 1 0 0 1 1 1 0 1 4
1 1 1 2 1 2 1 0 0 1 0 0 1 3 1 2 1 3 0 Q 0 1
0 1 0 0 1 0 4] 0 0 2 0 2 0 1 0 2 ] 1 0 ] Q 3
0 1 0 0 0 0 0 0 0 [ 0 0 0 0 0 0 0 g 1 0 0 0
443 800| 237 600| 167 600 169 600| 186 600f 172 600/ 222 600/ 134 600 164 600f 181 600 162 600
13 15 13 15 14 15 13 15 11 15 12 15 15 15 11 15 15 15 13 15 13 15
13 30 13 30 1 30 10 30 12 30 12 30 10 30 11 30 10 30 10 30 10 30
14 30 11 30 9 30 10 30 11 30 11 30 8 30 10 30 11 30 10 30 11 30
67 71 26 22 22 18 20 20 24 24 24 22 26 25 22 20 28 27 20 20 20 22
33 26 0 4] 0 0 0 0 0 1 0 0 0 2 0 0 0 2 0 0 0 0
300 1166 298 394/ 300 380 299 379 299 405 298 390, 303 425 300 384| 298 428] 291 371 288 372
GA Parameters: Pop. Size =100, Crossover rate = 0.5, Mutation = 0.1, Stopping criteria = improve less than 0.01% in 20,000 trials
Initial 1.4 1 Invalid 2 Invaiid 3 Invaid 4 tnvalid 5 Invaid 6 tnvatid 7 invalid 8 Invalid 9 Invalid 10 Invatic
[ 0 1 0 0 0 0 0 0 0 0 0 0 0 ] a 0 0 0 0 0 0
1 0 1 0 1 0 1 0 1 0 1 [ 1 0 1 0 1 0 1 0 1 0
1 3 1 3 1 3 1 3 1 3 1 3 1 3 1 3 1 3 1 3 1 3
1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 o] 1 0
1 0 1 0 1 0 1 0 1 [ 1 0 1 0 1 0 1 0 1 0 1 ]
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 0 1 0 1 0 1 0 1 0 1 o 1 0 1 0 1 4 1 0 1 0
o 0 0 0 0 0 0 0 0 0 g [ 0 0 Q 0 0 0 0 0 0 4
0 0 0 0 0 0 0 0 0 0 0 ] 0 0 4] 0 0 0 0 0 0 0
1 [ 1 0 1 0 1 0 1 0 1 [ 1 0 1 0 1 0 1 Q 1 0
245 800 245 600| 245 600] 245 600| 245 600| 245 600| 245 600 245 600| 245 600| 245 600| 245 600
13 15 13 15 13 15 13 15 13 15 13 15 13 15 13 15 13 15 13 15 13 15
10 30 10 30 10 30 10 30 10 30 10 30 10 30 10 30 10 30 10 30 10 30
10 30 10 30 10 30 10 30 10 30 10 30 10 30 10 30 10 30 10 30 10 30
20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20
g Y 0 0 0 0 0 0 0 0 ¢ [ 0 0 0 0 0 0 0 0 ] 0
287 367| 287 367| 287 367] 287 367| 287 367| 287 367| 287 367| 287 367| 287 367 287 367| 287 367
GA Parameters: Pop. Size =100, Crossover rate = 0.5, Mutation = 0.1, Stopping criteria = improve less than 0.01% in 20,000 triais
Initial 2.1.1 1 best 2 best 3 best 4 best initial 2.1.2 l 1 thvalid 2 Invalid 3 nvaiid 4 nvaiid 5 nvalid
1 0 1 0 1 0 1 0 1 0 1 a 1 0 1 0 1 0 1 0 1 0
1 0 1 0 1 0 1 0 1 0 1 4] 1 0 1 0 1 0 1 0 1 0
0 0 0 0 0 0 0 ] 0 0 a g 0 0 0 o 0 0 0 0 0 0
1 0 1 0 1 0 1 0 1 0 0 0 0 0 0 0 0 ] 0 0 0 Q
1 0 0 1 ] 1 0 1 0 1 0 4 0 1 0 1 0 1 0 1 0 1
0 0 0 1 o 1 0 1 Q 1 g 1 0 1 0 1 0 1 0 1 0 1
0 0 0 0 0 0 0 [ 0 0 ¢ 0 0 0 0 0 0 0 0 0 0 0
0 0 1 0 1 0 1 [ 1 0 1 0 1 ] 1 0 1 0 1 0 1 0
0 0 0 0 0 0 0 0 0 0 0 0 0 o 0 0 0 0 0 0 0 0
0 0 o o ¢ o 0 fl o 0 0 i} 0 0 0 0 0 s} 0 0 0 0
384 600| 342 600 342 600 342 600| 342 600 342 6006] 342 600] 342 600| 342 600] 342 600| 342 600
SE s 8 8 8 8 8 8 8 BE' 8 8 8 8 8 8 8 8 8 s
17 30 15 30 15 30 15 30 15 30 15 30 15 30 15 30 15 30 15 30 15 30
17 30 14 30 14 30 14 30 14 30 14 36 14 30 14 30 14 30 14 30 14 30
34 34 30 28 30 28 30 28 30 28 30 28 30 28 30 28 30 28 30 28 30 28
o Q 0 ] 0 0 0 [ 0 0 0 G 0 0 0 o 0 (] 0 0 0 ]
283  419] 290 406| 290 406] 290 4068| 290 406| 290 406{ 290 406{ 290 406/ 290 406 290 406; 290 406
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GA Parameters: Pop. Size =100, Crossover rate = 0.5, Mutation = 0.1, Stopping criteria = improve less than 0.01% in 20,000 trials

Initial 2.2.1 1 best 2 3 4 5 Initial 2.2.2 1 best 2 best 3 best 4 pest
1 0 1 1] 1 0 1 0 1 | 1 0 1 0 1 0 0 0 1 0 1 Q
1 g 1 0 1 0 1 0 1 0 1 0 [+ 1 0 1 0 1 0 1 Q
0 0 o] 0 0 0 0 0 [ [ ] 0 g g 0 0 0 0 0 0 Q g
o 0 1 0 0 0 0 [¢] ] 0 0 0 1 O 1 1 0 1 1 1 1 1
0 1 1 Q 0 1 0 1 0 1 0 1 1 0 [ 1 0 1 Q 1 0 1
0 1 o 0 1 1 1 1 1 1 1 1 9 O 0 0 0 0 0 0 0 1]
0 0 1 0 0 0 0 0 0 0 Q 0 0 o 1 0 1 0 1 0 1 0
1 0 1 0 1 0 1 0 1 0 1 0 0 0 1 0 1 (4 1 0 1 0
o 0 0 1] 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o 0
o 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 o 1 ] 1 0
342 600/ 388 600 273 600{ 273 600{ 273 600{ 273 600f 385 600 318 600 318 600] 318 600 318 600
BE 9 o 9 9o 9o 9o 9 9 9 o 9[: 9 of 9 s o 9 9 9
15 30 13 30 15 30 15 30 15 30 15 30 17 30 13 30 13 30 13 30 13 30
14 30 15 30 13 30 13 30 13 30 13 30 17 30 12 30 12 30 12 30 12 30
30 28 26 30 30 26 30 26 30 26 30 26 34 34 26 24 26 24 26 24 26 24
Q 0 o 1] 0 0 0 0 0 4 0 0 0 g 0 0 0 0 0 0 0 0
290 406f 280 392| 289 401] 289 401 289 401| 289 401] 285 421| 284 384| 284 384] 284 384| 284 384
GA Parameters: Pop. Size =100, Crossover rate = 0.5, Mutation = 0.1, Stopping criteria = improve less than 0.01% in 20,000 triais
Initiat 2.3 1 3 4 5 hest 6 best 7 best 8 9 10 best
1 0 1 [ 0 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 [¢]
1 4] 1 ] 1 0 1 1 1 0 1 0 1 0 1 0 1 0 1 0 1 0
] 0 1 0 1 0 [ 0 1 0 0 0 0 0 0 0 1 0 1 o [¢] 0
1 0 0 0 0 2 o] 0 1 0 1 1 0 1 1 1 1 0 1 [ 1 1
1 ji] 1 0 1 1 0 1 1 0 0 1 0 1 0 1 Q 2 1 [ 0 1
0 0 1 0 0 0 0 1 1 0 0 4] 0 0 0 0 ] 1 1 0 0 0
] 0 1 4] 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 1]
0 0 1 0 1 0 1 0 1 0 1 0 1 0 1 ) 1 0 1 0 1 0
1 Q 1 0 [ 0 0 0 1 0 0 0 0 0 0 0 0 ] 1 0 0 0
1 0O 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 [¢]
385 600] 307 600] 242 600| 208 600 307 600/ 318 600f 318 600{ 318 600/ 239 600 307 600 318 600
10E 10 10 10 10 10 10 10 10 9 10 g 10 9 10 10 10 10 10 9 10
18 36 14 30 13 30 13 30 14 30 13 30 13 30 13 30 13 30 14 30 13 30
17 36 14 30 14 30 12 30 14 30 12 30 12 30 12 30 12 30 14 30 12 30
36 38 28 28 26 28 26 24 28 28 26 24 26 24 26 24 26 24 28 28 26 24
0 2 0 0 0 [ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
288 457| 279 391| 281 389| 288 388 279 391 284 384 284 384| 284 384 285 385 279 391 284 384
GA Parameters: Pop. Size =100, Crossover rate = 0.5, Mutation = 0,1, Stopping criteria =improve less than 0.01% in 20,000 trials
Initial 2.3 11 12 best 13 14 15 best 16 17 18 best 19 best 20 best
1 4] 1 0 0 0 1 [ Q 0 1 0 1 0 1 0 1 0 1 0 1 0
1 g 1 0 1 0 1 4 1 0 1 0 1 0 1 0 1 0 1 0 1 0
[¢] 0 1 0 0 0 1 4] 1 0 0 0 1 0 1 0 0 0 0 1] 0 0
1 0 0 0 1 1 1 2 1 0 1 1 1 2 1 2 0 1 1 1 1 1
1 Q 0 2 0 1 1 1 1 0 0 1 1 1 1 1 0 1 0 1 0 1
0 0 0 1 0 0 0 0 1 0 0 Q 0 0 0 [ o 0 0 0 0 0
0 0 1 0 1 Q 1 0 1 0 1 g 1 0 1 0 1 0 1 Q 1 0
0 0 1 0 1 0 1 0 1 0 1 0 1 o 1 0 1 0 1 0 1 0
1 ] 0 0 0 0 o 0 1 0 0 ] 0 0 o ] 0 0 0 0 [V 0
1 0 1 0 1 0 1 0 1 n 1 0 1 0 1 0 4 0 1 0 1 0
385° 00| 239 600| 318 600| 242 600] 307 600| 318 600| 242 600] 242 600] 318 600 318 600] 318 600
10L_£ 10 10 9 10 10 10 10 10 9 10 10 10 10 10 9 10 9 10 9 10
18 30 13 30 13 30 13 30 14 30 13 30 13 30 13 30 13 30 13 30 13 30
17 30 12 30 12 30 14 30 14 30 12 30 14 30 14 30 12 30 12 30 12 30
36 38 28 24 26 24 26 28 28 28 26 24 26 28 26 28 26 24 26 24 26 24
0 2 0 [¢] Y] 0 0 0 0 0 0 0 0 0 0 0 0 1] 0 0 ] 0
283 457] 285 385( 284 384 281 389 279 391 284 384| 281 389| 281 389] 284 384 284 384 284 384
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GA Parameters: Pop. Size =100, Crossover rate = 0.5, Mutation = 0.1, Stopping criteria = improve less than 0.01% in 20,000 triais

initial 2.4 1 2 3 4 5 6 7 best 8 9 10
1 o 1 [ 1 0 1 0 0 0 1 [+] 1 0 1] 1] 1 0 1 0 0 0
1 ) 1 0 1 0 1 [\] 1 0 1 0 1 0 1 0 1 0 1 0 1 0
¢ ¢ 0 0 0 2| 1 0 [\] 1 0 4] 1 2 1 0 1 1] 1 1] 1 0
1 0 1 1 1 0 1 0 1 3 1 0 1 V] 1 0 0 ] 1 0 0 Y]
1 0 0 1 "] 0 Q 1 1 I} 1 0 0 0 0 0 1 0 ] 2 1] 2
] [ ] 0 0 1 1 1 Q 0 0 2 0 1 1 0 1 1 0 1 0 1
0 o 1 0 0 0 0 0 1 0 1 0 0 0 1 Y] 1 0 1 0 1 1]
Y] "] 1 o 0 1 0 o 0 0 1 0 1 0 1] V] 1 0 1 0 1 0
1 v 0 [ 0 4] 0 2 1 0 o V] 0 0 1 3 1 0 0 0 0 0
1 o 1 0 0 0 0 1] 1 Q 1 0 0 0 0 0 1 0 1 0 1 0
385 600{ 318 600 243 600 258 600 242 600f 240 600 242 600] 317 600 243 600f 239 600 238 600
w nl e om0 om0 | 10 ] m o) 1ol o om] o nlod0 1] 10 41
18 30 13 30 12 30 12 30 16 30 13 30 10 30 1" 30 14 30 13 30 13 30
17 30 12 30 1 30 11 30 13 30 13 30 10 30 1 30 13 30 12 30 12 30
36 38 26 24 24 22 24 22 32 26 26 26 20 20 22 22 28 26 26 24 26 24
Q z 0 0 0 0 0 [ 0 0 0 0 0 0 0 o 0 0 0 0 0 0
288 457| 284 384] 294 386] 289 381| 281 397| 287 391| 298 378 286 374 283 391| 285 385] 285 385
GA Parameters: Pop. Size =100, Crossover rate = 0.5, Mutation = 0.1, Stopping criteria = improve less than 0.01% in 20,000 trials
Initial 2.5 1 2 3 4 best 5 6 7 8 best 9 10
1 [\ 0 [4] [+] ] 1} 1 V] 0 [ 1 ] 1 0 "] [ 1 2 1 0
1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 [ 1 0
0 1} 1 0 4] 0 1 0 1 2 0 0 0 0 0 0 1 2 1 1 ] [
1 a 0 0 0 0 0 0 1 0 1 0 1 0 1 1 1 0 1 0 1 1
1 0 o 0 0 1 0 1 Q 0 0 0 0 1 0 1 0 [\] Q 0 0 1
[¢] o 1 0 1 1 1 1 0 1 1 2 1 1 0 0 0 1 1 0 0 0
o 0 1 0 0 3 0 0 1 0 1 0 0 3 1 0 1 0 0 0 1 0
[ ¢/ 0 0 1 0 0 0 0 0 0 0 1 0 1 0 0 0 1 0 1 0
1 ¢ 1 3 0 0 0 2 0 0 0 0 1} 0 0 1} 0 0 0 0 0 0
1 4 0 1] 0 0 0 o 1 0 1 0 0 0 1 0 1 0 0 0 1 [
386 600 317 600] 272 600| 258 600| 251 600| 335 600 272 600 318 600 251 600 387 600 318 600
w12 11 o2l 1z 2] 10 1z 12 o12) 12 20 12 o2l 9 12| 12 12l 11 12) 8 12
18 30 11 30 10 30 12 30 10 30 13 30 10 30 13 30 10 30 11 30 13 30
17 30 11 30 10 30 11 30 10 30 11 30 10 30 12 30 10 30 10 30 12 30

[N]
B
N
o
n
o
nN
N
[¥]
=]
N
(=]
[
5

36 38 22 26 22 20 20 26
4] 2 0 1] 0 0 0 0 0 0 0 0 0 0 0 0 4]
289 457| 286 374| 302 382) 289 381] 290 370 290 386| 302 382] 284 384| 290 370 296 380| 284 384

N
N
N
[=]
n
=]
n
&
N
N
n
=]
[
=]

(=4
(=]
=]
o
o

GA Parameters: Pop. Size =100, Crossover rate = 0.5, Mutation = 0.1, Stopping criteria =improve less than 0.01% in 20,000 triais

Initial 2.6 1 best 2 3 4 5 6 best 7 8 9 10 best

1 [+} 1 [ 1 0 1 4} 1 0 0 0 0 0 1 [+} 0 0 1 1 0 0

1 ¢ 1 0 1 0 1 1} 1 2 1 0 1 0 1 1} 1 0 1 0 1 0

0 o 1 3 0 [ 0 0 1 0 ] 0 1 3 0 0 1 [+] 1 0 1 3

1 @ 1 0 0 1 1 0 1 0 1 0 1 0 1 2 1 0 1 2 1 0

1 [ 1 0 0 1 1} 0 0 i} [t} 0 1 0 1 1 0 1 0 1 1 0
¢} e 1 1 4} 0 1 2 1 0 1 2 1 1 0 0 1 1 1 0 1 1

0 g 1 0 1 0 1 0 1 4] 1 [ 1 0 0 3 0 ] 1 0 1 0
¢} e 4] 0 1 0 1} 0 4} 0 0 0 0 0 1 0 0 0 0 0 0 0

1 0 0 0 0 0 [} 0 1 3 0 4} 0 0 0 2 0 2 1 3 0 0

1 ol 1 0 4 4] 1 0 0 0 1 0 f 0 0 0 0 0 0 0 | 0
385 600 245 600, 318 600 335 600f 165 600 335 600 245 600 233 600f 258 600| 292 600 245 800
10‘3 13 13 9 13 12 13 13 13 12 13 13 13 1 13 10 13 12 13 13 13
18 30 10 30 13 30 13 30 1 30 13 30 10 30 12 30 12 30 11 30 10 30
17 30 10 30 12 30 11 30 9 30 1 30 10 30 10 30 11 30 11 30 10 30
36 38 20 20 26 24 26 22 22 18 26 22 20 20 24 20 24 22 22 22 20 20

0 4] a 4]
288 381) 290 378 287 367

o
o)
<
o
(=]
<
<
<
o
<
@
=3
<«
=]
o
%3
g o
<
=1

289 457 287 367 284 384| 290 386| 293 373| 290 386( 287 367 296
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GA Parameters: Pop. Size =100, Crossover rate = 0.5, Mutation = 0.1, Stopping criteria = improve less than 0.01% in 20,000 trials

initial 3.1.1 1 Invalid 2 Invalid 3 Invaid 4 \nvatid 5 Invatid 6 Invalid 7 Invalid 8 Invalid 9 tnvalid 10 Invalid
1 [ 1 0 1 0 1 0 1 0 1 0 1 ] 1 0 1 0 1 0 1 4]
1 0 1 0 1 0 1 0 1 0 1 o 1 0 1 0 1 0 1 0 1 0
0 0 0 0 0 0 0 0 Y] 0 0 0 0 0 0 0 0 0 0 0 0 [}
1 o 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0
1 a 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 o
0 0 0 Q 0 0 4] 0 0 0 0 0 4 0 0 0 0 0 0 0 ] o
] [ 0 0 0 0 0 0 0 0 0 0 0 0 Q 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 Y 0 0 0 0 0 0 a 0 0 0 0 0
1 0 1 0 1 0 1 0 1 [ 1 0 1 0 1 0 1 0 1 0 1 0
4 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 [
385 600| 385 600 385 600l 385 600 385 600| 385 600| 385 600| 385 600 385 800 385 600| 385 600
10 13 10 13 10 13 10 13 10 13 10 13 10 13 10 13 10 13 10 13 10 13
18 8 18 8 18 8 18 8 18 8 18 8 18 8 18 8 18 8 18 8 18 8
17 8 17 8 17 8 17 8 17 8 17 8 17 8 17 8 17 8 17 8 17 8
36 38 36 38 36 38 36 38 36 38 36 38 36 38 36 38 36 38 36 38 36 38
0 2 0 2 0 2 0 2 0 2 0 2 0 2 0 2 0 2 0 2 0 2
289 457 289 457 289 as7| 280 457| 289 457| 289 457| 289 457| 289 457| 289 457 289 457 289 457
GA Parameters: Pop. Size =100, Crossover rate = 0.5, Mutation = 0.1, Stopping criteria =improve less than 0.01% in 20,000 trials
initial 3.1.2 1 mnvalid 2 3 Invalid 4 pest 5 6. Invalid 7 invalid 8 invalid 9 10 Invaiid
1 [ Q 1 1 2 1 0 1 1 1 0 [ 0 0 2 0 0 1 0 0 2
1 Q 1 0 1 0 0 1 0 0 1 1 0 1 1 0 0 1 1 1 1 0
0 0 1 3 0 1 1 3 1 1 1 2 1 3 0 3 1 2 1 2 0 1
1 0 1 0 1 0 1 1 0 0 0 1 0 1 1 ] 1 1 0 3 0 0
1 L] o] 1 0 0 0 1 ] 0 0 0 o 1 0 0 0 0 0 0 0 0
0 Q 1 0 1 1 1 1 1 3 0 2 1 1 1 1 0 2 1 0 1 1
0 g 1 0 0 3 1 0 1 1 1 0 1 Q 1 0 1 1 1 Q 1 0
o g 1 0 1 0 1 0 0 0 1 0 1 0 1 ] 1 0 1 0 1 2
1 Q ] 0 0 3 0 0 Y] 0 0 0 [ 0 0 0 0 1 0 0 0 1
1 0 1 2 0 0 1 2 [ 0 1 2 1 2 1 2 1 3 1 2 1 2
385 600l 166 600| 321 00| 199 600f 370 600 248 600| 199 600 328 600 330 600f 179 600| 328 600
10 15 15 15 14 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15
18 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8
17 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8
36 38 16 24 18 18 16 26 16 18 16 20 16 26 18 24 18 24 16 20 16 26
0 2 0 8 2 2 0 11 0 2 4 4 0 11 1 8 1 9 0 4 0 10
289 457 301 461| 308 421 306 500| 305 393| 304 416] 306 500{ 304 478 308 492 301 413| 304 488
GA Parameters: Pop. Size =100, Crossover rate = 0.5, Mutation = 0.1, Stopping criteria =improve less than 0.01% in 50,000 trials
Initial 3.1.3 1 2 3 best 4 5 6 best 7 8 9 10
a 1 0 0 1 1 0 1 0 1 0 1 0 0 0 1 0 0 [ 1 0
o 1 0 1 1 0 1 0 0 1 0 1 1 0 1 0 0 1 1 1 0 1
1 3 1 3 1 3 1 3 1 3 1 3 1 3 1 2 1 3 1 2 1 3
1 ki 1 1 1 0 0 0 1 1 1 1 1 0 1 0 1 1 1 3 1 1
Q + 0 1 0 1 1 0 0 1 0 1 1 0 0 0 Q 1 0 Y 0 1
1 1 1 1 1 0 1 1 1 1 1 1 1 1 0 1 1 1 1 0 1 1
1 0! 1 ] 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0
1 0 1 0 1 0 1 4] 1 0 1 0 1 0 1 0 1 0 1 0 1 0
0 0 ] 0 0 0 0 0 0 0 [¢] ] 0 o 0 0 ] 0 0 0 o 0
1 2 1 2 1 2 1 2 1 2 1 2 1 ? 1 2 1 2 1 2 1 2
oo 0ol 1e5 soo| ies B00| 243 00| 199 600| 198 600| 243 600] 245 600 198 600 173  600| 199 600
15 15 18 15 15 15 15 15 15 15 15 15 15 15 14 15 15 15 15 15 15 15
8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8
8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8
16 26 16 26 16 24 16 20 16 26 16 26 16 20 16 20 16 26 16 20 16 26
0 11 0 11 0 8 0 4 [ 11 0 11 4] 4 0 4 [ 11 0 4 0 11
306 500! 306 5000 301 461] 207 409/ 306 500 306 500[ 297 409; 300 412| 306 500 301 413| 306 500
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GA Parameters: Pop. Size =100, Crossover rate = 0.5, Mutation = 0.1, Stopping criteria = improve less than 0.01% in 20,000 trials

Initial 3.2.1 1 Invalid 2 Invalid 3 Invalid 4 Invalid 5 nvalid 6 Invalid 7 Invalid 8 Invalid 9 invalid 10 Invalid
1 o 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0
1 0 1 ] 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0
4] 0 0 0 [ 0 0 0 0 [ 0 0 0 0 0 0 0 0 0 0 0 0
1 4] 1 [ 1 0 1 [ 1 0 1 0 1 0 1 0 1 0 1 0 1 Q
1 0 1 0 1 4 1 Y 1 0 1 0 1 [ 1 0 1 0 1 0 1 0
4] ¢ ] 0 0 o] 0 0 0 0 0 0 0 0 0 4 0 o 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 a 0 0 0 0 0 0 0 ] ] 0
0 0 0 0 0 0 0 0 o 0 Q 0 0 0 0 0 0 0 0 0 0 0
1 ] 1 0 1 0 1 a 1 0 1 0 1 0 1 0 1 0 1 0 1 0
1 0 1 0 1 Y 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0
385 600| 385 600] 385 600 385 600] 385 600 385 600/ 385 600] 385 600 385 600] 385 600{ 385 600
101 13| 10 13 10 13 10 13 10 13 10 13 10 13 10 13 10 13 10 13 10 13
18] 9 18 9 18 9 18 9 18 9 18 8 18 9 18 9 18 9 18 9 18 9
17| 9 17 9 17 9 17 9 17 9 17 9 17 9 17 9 17 9 17 9 17 9
36 38 36 38 36 38 36 38 36 38 36 38 36 38 36 38 36 38 36 38 36 38
0 2 [ 2 0 2 [ 2 0 2 0 2 0 2 0 2 0 2 0 2 0 2
288 457| 289 457 289 457| 289 457| 289 457| 289 457; 289 457 289 457| 289 457 289 457 289 457
GA Parameters: Pop. Size =100, Crossover rate = 0.5, Mutation = 0.1, Stopping criteria = improve less than 0.01% in 20,000 trials
Initial 3.2.2 1 best 2 invalid 3 invaiid 4 Invalid 5 6 7 lnvalid 8 9 invalid 10 nvalid
1 0 0 [ 1 0 0 2 0 [ 0 4] 0 0 0 1 0 0 1 1 0
1 0 1 0 ] 1 1 0 0 1 1 ] 1 0 1 2 1 0 1 0 1 0
0 4] 1 3 0 3 0 1 1 ] 1 2 1 2 1 2 0 3 1 2 1 0
1 0 0 0 1 1 0 0 1 1 0 0 0 0 1 0 1 0 0 0 1 0
1 0 1 o 1 0 0 0 0 1 0 0 0 o 0 0 1 0 0 0 0 0
0 0 1 1 0 2 0 1 0 3 0 1 0 b/ 1 2 1 1 [ 1 0 3
[ 4] 1 0 1 1 1 1 1 1 1 0 1 0 1 0 1 1 1 1 1 0
o 0 1 0 1 0 1 1 1 2 1 0 1 0 1 2 1 0 1 0 1 2
1 Y 0 0 0 0 0 1 0 0 0 [ [ 0 [ 0 0 0 0 1 ] 0
1 0 1 2 1 3 1 3 1 3 1 2 af 2 ] 0 1 3 1 3 1 2
386 600f 243 600 251 600| 326 600f 182 600 249 600 249 600 167 600 242 600] 292 600| 239 600
10 15 15 15 15 15 15 15 15 15 14 15 14 15 15 15 15 15 15 185 14 15
18 9 8 9 9 9 9 9 9 9 8 9 8 9 8 9 9 9 8 9 9 9
17 g 8 9 9 9 9 9 9 9 8 9 8 8 8 9 9 9 8 9 9 9
36 38 16 20 18 24 18 26 18 26 16 20 16 20 22 24 18 24 18 22 18 26
0 2 [ 4 o 7 0 9 0 10 [ 4 0 4 8 8 0 7 1 7 0 8
289 457| 297 409| 306 460 306 484 308 496 300 412] 300 412] 303 535 299 453] 304 464 300 468
GA Parameters: Pop. Size =100, Crossover rate = 0.5, Mutation = 0.1, Stopping criteria = improve less than 0.01% in 20,000 trials
Initial 3.2.3 1 2 3 4 best initial 3.2.4 6 7 8 best 9 10
1 [ 1 0 1 0 0 0 0 1 & 1 0 1 0 0 0 1 [ 1 0
1 0 1 0 1 0 1 1] 1 0 0 1 0 1 0 1 1 0 0 1 0 1
1 2 1 2 1 2 1 2 1 3 0 3 0 3 0 3 1 3 1 3 0 3
1 0 1 0 1 0 1 0 1 0 1 1 1 1 1 1 1 0 1 1 1 1
0 0 0 0 0 0 0 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0
0 1 0 1 0 1 0 1 1 1 4] 2 0 2 0 2 1 1 0 2 0 2
1 0 1 0 1 0 1 0 1 [ 1 t 1 1 1 1 1 0 1 0 1 1
1 0 4 0 1 0 1 0 1 0 1 g 1 0 1 0 1 0 1 0 1 0
0 o [ 0 ] 0 0 o] 0 0 4] 0! [¢] 0 ¢} 0 0 ¢ o} 0 0 0
1 2 1 2 1 2 1 2 1 2 1 3 1 3 1 3 1 7 ! 2 1 3
249 600| 245 600| 249 600| 249 60D| 243 600 251 600| 251 600| 251 600 243 600| 253 600, 251 600
14 15 14 15 14 15 14 15 16 15 15 15 15 15 15 15 15 15 15 15 15 15
8 9 8 9 8 9 8 9 8 9 9 9 9 9 9 8 9 ] 9 9 9
8 9 8 9 8 9 8 9 8 9 9 9 9 9 9 9 8 9 9 9 9 9
16 20 16 20 16 20 16 20 16 20 18 24 18 24 18 24 16 20 18 22 18 24
] 4 Y 4 0 4 0 4 0 4 o] 7 0 7 0 7 0 4 0 4 0 7
300 412] 300 412 300 412| 300 412; 297 409] 306 460{ 306 460 306 460| 297 409] 304 424] 306 450
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GA Parameters: Pop. Size =100, Crossover rate = 0.5, Mutation = 0.1, Stopping criteria =improve less than 0.01% in 50,000 trials

Initiat 3.2.5 1 2 best 3 4 best 5
1 Q 1 0 0 0 1 0 1 0 0 0
0 1 1 0 1 0 1 0 1 0 1 0
0 3 1 2 1 3 1 2 1 3 1 2
1 1 1 0 1 0 1 0 0 0 1 0
1 0 0 0 1 0 0 0 1 0 0 0
0 2 0 1 1 1 0 1 1 1 0 1
1 1 1 0 1 0 1 o] 1 0 1 0
1 0 1 0 1 0 1 0 1 0 1 0
g o 0 0 0 0 0 0 0 0 ¥ 0
1 3 1 2 1 2 1 2 1 2 1 2
251 600] 249 600{ 243 6001 243 600 243 600[ 249 600
15 15 14 15 16 15 14 15 15 15 14 15
9 9| 8 9 8 9 8 9 8 9 8 9
9 9 8 9 8 9 8 9 8 9 8 9
18 24 16 20 16 20 16 20 16 20 16 20
a 7 0 4 0 4 0 4 0 4 o 4
306 4601 300 412| 297 409] 300 412 287 408| 300 412
GA Parameters: Pop. Size =100, Crossover rate = 0.5, Mutation = 0,1, Stopping criteria =improve less than 0,01% in §0,000 trials
initial 3.3 1 2 3 4 best 5 6 7 8 9 best 10
1 0 0 1 0 0 1 ] 1 Q 1 0 1] 0 0 0 1 o 0 0 0 2
1 0 1 0 1 1 1 1 1 0 1 1 1 2 1 2 0 1 1 [ 1 0
0 [ 1 0 0 1 1 0 1 3 1 1 1 0 1 0 1 0 1 3 1 1
1 a 0 3 0 2 ] 0 1 0 1 2 1 0 0 0 0 1 1 0 1 0
1 G 1 2 0 0 0 1 1 0 0 1 0 0 0 0 o 4 1 ] 0 0
0 g 1 1] 0 0 0 1 1 1 1 1] 1 0 1 0 0 3 1 1 0 1
1] 1] 1 1 1 ] 1 0 1 0 1 0 1 0 1 0 1 3 1 [¢] 1 0
0 [ 0 1 1 2 0 1 0 0 1 2 1 2 1 2 1] 1 0 0 1 2
1 o 0 3 0 0 0 3 ] 0 0 ] 0 0 0 0 0 1 0 0 4] 2
1 [ 0 0 0 ] 0 0 1 0 0 o] 0 [ 0 1] 0 0 1 0 4 0
385 600] 162 600/ 207 600 203 600 245 600 167 600( 167 600f 167 600] 183 600 245 800/ 327 600
10 15 13 15 12 15 12 15 13 15 13 15 13 15 13 185 15 15 13 15 13 15
18 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
17 10 10 10 10 10 9 10 10 10 2] 10 9 10 9 10 9 10 10 10 8 10
36 38 20 20 20 22 20 20 20 20 20 22 20 20 20 20 20 20 20 20 20 18
0 2 0 0 0 2 4] 1 0 0 0 3 0 2 0 2 0 1 0 0 0 2
289 457| 288 368 296 4001 291 381| 287 367| 295 409] 295 395] 285 395 307 387 287 367, 298 394
GA Parameters: Pop. Size =100, Crossover rate = 0.5, Mutation = 0.1, Stopping criteria = improve less than 0.01% in 50,000 trials
initial 4.1 1 Invalid 2 wvaiid 3 Invalid 4 Invalid 5 Invalid 8 Invalid 7 Invalid 8 Invalid 9 invalid 10 nvatid
1 [ 1 0 1 0 1 0 1 0 1 0 1 ] 1 0 1 0 1 0 1 0
1 0 1 0 1 0 1 o 1 0 1 0 1 0 1 0 1 [ 1 0 1 0
0 0 ] 0 0 0 0 ] 0 0 a 0 0 0 0 0 0 0 0 0 0 0
1 0 1 0 1 0 1 ] 1 0 1 0 1 0 1 0 1 0 1 0 1 0
1 4] 1 0 1 0 1 Y 1 0 1 0 1 0 1 0 1 0 1 a 1 ]
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o
0 Q 1] 0 0 0 0 ] 0 0 1] 0 o 0 0 0 ] 0 0 0 0 0
0 Q 0 o] 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4] 0 0 0
1 & 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0
1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 [} 1 0
3ss| 150| 385 150] 385 150| 385 150] 385 150, 385 150| 385 150| 385 150 385 150] 385 150] 385 150
10 15 10 15 10 15 10 15 10 15 10 15 10 15 10 15 10 15 10 15 10 15
18 30 18 30 18 30 18 30 18 30 18 30 18 30 18 30 18 30 18 30 18 30
17 30 17 30 17 30 17 30 17 30 17 30 17 30 17 30 17 30 17 30 17 30
36 38 36 38 36 38 36 38 36 38 36 38 36 38 36 38 36 38 36 38 36 38
0 2 Q 2 ] 2 0 2 0 2 0 2 0 2 0 2 0 2 0 2 0 2
289 457 289 457| 289 457 289 457 289 457| 289 457| 289 457| 289 457 289 457 289 457| 289 457
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GA Parameters: Pop. Size =100, Crossover rate = 0.5, Mutation = 0.1, Stopping criteria = improve less than 0.01% in 50,000 trials

Initial 4.1 11 Invalid 12 invalid 13 Invatid 14 invalid 15 Invalid 16 tnvalid 17 Invalid 18 Invatia 19 Invalid 20 mvatid
1 [+ 1 ] 1 ] 1 o 1 0 1 ] 1 0 1 G 1 0 1 0 1 0
1 o 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0
0 a 0 0 0 0 0 0 0 0 0 0 0 [ 0 0 0 [ [ 0 [ 0
1 0 1 0 1 0 1 0 1 0 1 0 1 [ 1 0 1 4] 1 0 1 0
1 0 1 0 1 0 1 0 1 0 1 [ 1 0 1 ] 1 0 1 a 1 ¢
0 0 4] 0 0 [ 0 4] 0 0 0 0 o 0 0 [ 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 ] 0 0 0 0 0 0 0 o 0 0 0 0 [ 0 0 0
1 0 1 0 1 0 1 Q 1 0 1 Q 1 0 1 0 1 0 1 0 1 0
1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0
385] 1501 385 150 385 150 385 150 385 150| 385 150 385 150] 385 150| 385 150/ 385 150] 385 150
10 15 10 15 10 15 10 15 10 15 10 15 10 15 10 15 10 15 10 15 10 15
18 30 18 30 18 30 18 30 18 30 18 30 18 30 18 30 18 30 18 30 18 30
17 30 17 30 17 30 17 30 17 30 17 30 17 30 17 30 17 30 17 30 17 30
36 38 36 38 36 38 36 38 36 38 36 38 36 38 36 38 36 38 36 38 36 38
0 2 Q 2 0 2 0 2 0 2 0 2 0 2 0 2 [} 2 0 2 0 2
288 457| 289 457| 289 457 289 457| 289 457 289 457| 289 457| 289 457| 289 457| 289 457) 289 457
GA Parameters: Pop. Size =100, Crossover rate = 0.5, Mutation = 0.1, Stopping criteria =improve less than 0.01% in 50,000 trials
initial 4.2 1 invalid 2 \nvalid 3 Invaiid 4 invaiid 5 invalid 8 Invalid 7 invaiid 8 Invalid 9 invalid 10 Invalid
1 0 1 g 1 Q 1 o 1 0 1 0 1 0 1 0 1 0 1 [ 1 0
1 0 1 0 1 ] 1 ] 1 0 1 0 1 0 1 0 1 0 1 0 1 0
0 0 0 0 0 0 0 0 0 0 0 0 a 0 0 0 0 0 0 0 0 0
1 0 1 0 1 0 1 0 1 4] 1 0 1 0 1 0 1 0 1 0 1 0
1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0
0 [+ 0 0 0 g a 0 0 0 0 1] 0 0 0 0 0 0 0 0 Q 0
0 [ 0 0 0 0 0 [ 0 0 0 0 ] 0 0 0 0 0 0 [ 0 0
0 0 0 0 0 0 0 Q 0 0 0 0 [ 0 0 0 0 0 0 0 0 0
1 0 1 0 1 0 1 0 1 0 1 4 1 0 1 o 1 Q 1 0 1 0
1 0 1 Y 1 0 1 0 1 0 1 0 1 0 1 [ 1 [ 1 0 1 0
385|ﬂ 385 160{ 385 160 385 160] 385 160| 385 160 385 160f 385 160( 385 160 385 160 385 160
10 15 10 15 10 15 10 15 10 15 10 15 10 15 10 16 10 15 10 18 10 15
18 30 18 30 18 30 18 30 18 30 18 30 18 30 18 30 18 30 18 30 18 30
17 30 17 30 17 30 17 30 17 30 17 30 17 30 17 30 17 30 17 30 17 30
36 38 36 38 36 a8 36 38 36 38 36 38 36 38 36 38 36 38 36 38 36 38
0 2 0 2 [ 2 0 2 0 2 0 2 0 2 ] 2 0 2 0 2 0 2
288 457 289 457| 289 457 289 457| 289 457| 289 457 289 457| 289 457 289 457| 289 457 289 457
GA Parameters: Pop. Size =100, Crossover rate = 0.5, Mutation = 0.1, Stopping criteria = improve less than 0.01% in 50,000 trials
Initial 4.3 1 2 3 best 4 5 6 7 8 9 10
1 0 0 0 0 3 1 1 0 0 1 1 1 0 1 0 1 0 1 0 1 0
1 0 1 1 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 1 1
[4] 4 1 0 0 1 1 0 1 3 Y] 0 1 0 1 3 0 2 1 3 0 1
1 [ 0 2 0 1 1 3 1 1 1 2 0 3 0 1 1 2 0 1 1 2
1 [V 1 2 1 0 1 2 1 0 1 1 1 2 1 0 1 1 1 0 1 2
0 0 0 3 0 0 1 0 1 2 1 0 1 1 1 2 1 1 1 2 1 2
0 0 1 0 1 0 1 1 1 0 1 0 1 0 1 0 1 0 1 4 1 0
[ 0 1 3 0 0 0 1 0 0 0 1 1 1 0 0 0 1 0 0 1 3
1 0 0 0 1 0 0 3 0 0 0 3 0 0 o 0 0 3 0 [¢] [¢] 0
1 0 1 4 4 0 0 0 1 0 0 0 0 0 1 9 0 0 1 8 1 0
3ss| 165] 165 165| 164 165| 162 165, 161 165| 164 165 164 165 161 165 164 165 161 165| 165 165
10 15 14 15 12 15 13 15 14 15 12 15 11 15 14 15 13 15 14 15 14 15
18 30 13 30 16 30 10 30 10 30 11 30 13 30 10 30 10 30 10 30 13 30
17 30 " 30 13 30 10 30 10 30 11 30 14 30 10 30 12 30 10 30 11 30
36 38 26 22 32 26 20 20 20 20 22 22 26 28 20 20 20 26 20 20 26 22
4] 2 ¢ 0 0 [ 0 0 0 0 0 0 0 0 [ 0 0 1 0 0 0 0
289 457 295 391 288 404| 288 368} 290 370 287 375| 284 392] 280 370{ 290 3%2] 290 370 295 391
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GA Parameters: Pop. Size =100, Crossover rate = 0.5, Mutation = 0.1, Stopping criteria = improve less than 0.01% in 50,000 trials

Initial 4.4 1 best 2 3 4 best 5 best 6 7 8 9 10 best
1 0 0 0 1 0 4} [ 0 0 0 0 1 0 0 0 1 1 1 0 1 0
1 1] 1 1 1 1 1 2 1 1 1 1 1 1 1 1 1 0 1 1 1 1
¢} 0 1 3 Y 0 1 0 1 3 1 3 [ 2 0 2 1 0 ] 2 1 3
1 0 1] 1 1 3 1 0 1 1 1 1 0 2 0 3 1 3 o 2 1 1
1 0 1 0 1 1 4] 4] 1 0 1 0 1 1 1 0 0 2 1 1 1 0
[¢] 0 1 2 1 ] 1 o] 1 2 1 2 (] 2 1 0 0 0 0 2 1 2
0 o 1 ] 0 3 1 0 1 [ 1 0 1 Q 1 0 1 0 1 0 1 0
0 1} 0 0 1 0 0 0 0 0 [ 0 0 1 0 [+} 1 ] [} 1 0 [}
1 Q o 0 0 2 1 3 ] 0 1] 1] 0 3 1 3 Q 0 0 3 0 [\]
1 [ 1 0 ] V] 1] 1] 1 0 1 Q ] 0 0 0 0 0 0 0 1 0
385f 175 161 175; 171 175| 165 175] 161 175| 161 175 165 175[ 164 175 169 175 1865 175| 161 175
10 15 14 15 12 15 13 15 14 15 14 15 13 15 13 15 11 15 13 15 14 15
18 30 10 30 12 30 11 30 10 30 10 30 10 30 1 30 13 30 10 30 10 30
17 30 10 30 10 30 9 30 10 30 10 30 12 30 12 30 11 30 12 30 10 30
36 38 20 20 24 20 22 18 20 20 20 20 20 24 22 24 26 22 20 24 20 20
0 2 0 0 0 0 ] 0 0 0 0 0 0 (1] 0 0 0 0 0 0 0 0
289 457 290 370| 297 385 293 373] 290 370 290 370 292 380 291 383} 291 387| 292 380] 290 370
GA Parameters: Pop. Size =100, Crossover rate = 0.5, Mutation = 0.1, Stopping criteria = improve less than 0.01% in 50,000 trials
Initial 4.5 1 2 3 4 5 6 best 7 8 9 10 pest
1 [¢] 1 3 1 0 1 [\ 1 0 0 3, 1 o 1 0 1 0 0 0 0 i}
1 0 1 0 1 2 1 1 1 2 4 0 1 1 1 1 1 2 1 1 1 1
0 ¢} 1 1 1 0 1 0 1 0 1 1 1 3 0 0 1 o 1 2 1 3
1 1] 1 4] 1 [ 1 3 1 0 1 0 0 1 ] 3 0 0 1 3 1 1
1 0 1 [ 1 0 [ 2 1 1 1 [t} 1 0 1 1 0 o} 0 4] 1 0
0 0 1 0 1 0 1 1 1 1 1 0 1 2 1 0 1 0 1 0 1 2
[} 0 0 0 1 0 1 0 0 2 (] 0 1 0 0 3 1 0 1 0 1 0
0 [} 1 0 0 1 1 4] 4] 1] 1 0 0 0 1 0 0 4] 4] 0 0 0
1 0 0 0 (] & 0 4] 0 H 0 0 0 0 0 2 1 3 0 0 0 0
1 "] 0 [ 0 0 1 (4] 1 1 [ 0 1 o 0 0 0 1] 1 4 1 1}
385§ 200{ 184 200 162 200] 168 200 166 200{ 184 200{ 161 200{ 171 200{ 165 200| 181 200/ 161 200
10 15 12 15 13 15 11 15 14 15 12 15 14 15 12 15 13 15 13 185 14 15
18 30 11 30 10 30 13 30 12 30 1 30 10 30 12 30 11 30 10 30 10 30
17 30 11 30 11 30 12 30 11 30 k| 30 10 30 10 30 9 30 10 30 10 30
36 38 22 22 20 22 26 24 24 22 22 22 20 20 24 20 22 18 20 20 20 20
0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 V] V] 0 0 0
288 457 295 383 288 372 287 387| 298 390| 295 383 290 370 297 385( 293 373] 291 371 290 370
GA Parameters: Pop. Size =100, Crossover rate = 0.5, Mutation = 0.1, Stopping criteria = improve less than 0.01% in 50,000 trials
Initial 4.6 1 2 3 best 4 5 best 6 7 8 9 10
1 0 0 0 0 0 [ [t} 1 0 1 0 i 4] 1 1 1 0 1 0 0 0
1 0 1 1 1 1 1 1 1 2 1 1 1 1 1 0 1 1 1 2 1 1
] 0 1 0 0 1 1 3 0 1] 1 3 [ 0 1 0 4] 0 1 0 1 2
1 0 4] 0 1 4] 1 1 1 0 0 1 1 3 1 0 1 0 1 0 1 3
1 0 0 1 1 0 1 0 1 1 1 0 1 1 1 2 1 1 0 1] 0 0
¢} 0 0 1 4 1 1 2 1 2 1 2 1 ] 0 1 0 1 1 0 1 0
Y] [} 1 1 1 0 1 0 0 2 1 [+] 0 3 0 2 0 4} 1 0 1 0
Y g 1 0 0 1 ] 0 1 1 0 0 1 0 0 1 0 3 0 0 0 0
1 0 1 3 0 3 0 0 0 2 0 0 0 2 0 1 0 1 1 3 0 0
1 0 0 0 0 ¢ 1 0 0 0 1 0 0 0 1‘ 1 0 n 0 o] 1 0
| 38| 226] 201 225| 205 225 161 225 471 225/ 461 205] 171 225 168 225 199 225 165 225 181 225
10 15 13 15 12 15 14 15 13 15 14 15 12 15 13 15 11 15 13 15 13 15
18 30 11 30 10 30 10 30 12 30 10 30 12 30 12 30 12 30 11 30 10 30
17 30 9 30 12 30 10 30 10 30 10 30 10 30 11 30 12 30 9 30 10 30
36 38 22 18 20 24 20 20 24 20 20 20 24 20 24 22 24 24 22 18 20 20
G 2 0 0 0 0 0 0 0 0 ] 0 0 0 4] 4] 0 0 0 0 0 0
289 4577 298 378 289 377! 280 370| 301 389; 290 370/ 297 385; 296 388, 293 389 283 373] 201 371
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improve less than 0.01% in 50,000 trials

GA Parameters: Pop. Size =100, Crossover rate = 0.5, Mutation = 0.1, Stopping criteria
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improve less than 0.01% in 50,000 trials
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289
GA Parameters: Pop. Size =100, Crossover rate = 0.5, Mutation = 0.1, Stopping criteria

initial 4.8
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Weighting 2-10-2
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Weighting 2-10-4

Initial 5.2

10
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10 best
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308

15
30
30
30

10
15
15
30

2 best

18
30
30
30

10
15
186
30

600

309

15
30
30

10
15
18
30

30

1 best

600

309

15
30
30
30

10
15
18
30

1 best

15
30
30
30

10
15
15
30

800

385

18
30
30
38

10
18
17
36

289l 13231 276 1224| 278 1232 276 1224 276 1224 280 1231| 276 1224; 281 1221| 276 1224| 276 1224 276 1224

Weighting 2-10-6

initial 6.3

600

385

15
30
36
38

10
18
17
36

289‘ 1800; 276 1776} 276 1776; 276 1788 276 1776 276 1776 276 1776 280 1791 280 1791| 276 1776 276 1776

Weighting 2-10-8

Initial 6.4

15
30
30
38

10
18
17
38

289| 2477 276 2328 276 2328 276 2328 276 2328 280 2351| 276 2328{ 276 2328 276 2328 275 2328 276 2328
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Weighting 2-10-10

initial 5.5

10 best

600

309

16
30
30

10
15
15
30

30

10

600

308

15
30
3¢
20

14
12
10
24

239

302

10

600

277

15
30
30
20

14
10
10
20

165

302

9 best

600

309

15
30
30

10
15
15
30

30

600

277

15
30
30

14
10
10
20

20

231

302

9 best

600

251

15
30
30
20

12
10
10
20

162

290

8 best

600

309

16
30
30
30

10
15
15
30

600

194

15
30
30

"
11

10
22

20

234

300

800

165

15
30
30
18

13
1

22

163

293

7 best

600

309

15
30
30

10
15
15
30

30

600

308

15
30
30
20

14
12
10
24

239

302

319

600

15
30
30
20

12
10
10
20

156

304

6 best

800

309

15
30
30
30

10
15
15
30

6 best

600

325

15
30
30
16

14

16

218

304

600

234

15
30

13
12
10
24

30
20

164

302

5 best

800

309

15
30
30
30

10
15
15
30

600

169

15
30
30
22

12
12
11

24

239

294

o

600

290

15
30
30

12
12
10
24

20

164

303

4 best

600

309

15
30
30
30

10
16
15
30

600

318

15
30
30
20

12
10
10
20

232

304

600

308

15
30
30
20

14
12
10
24

164

302

3 best

600

309

15
30

10
15
15
30

30
30

600

251

15
30
30
20

12
10
10
20

225

280

600

308

15
30
30
20

14
12
10
24

164

302

2 best

600

309

15
30
30
30

10
18
15
30

600

167

15
30
30
18

13
10

20

234

295

600

319

15
30
30
20

12
10
10
20

156

304

600

388

15
30
30
30

13
15
26

600

277

15
30
30
20

14
10
10
20

231

302

600

238

15
30
30
23

13
12
1
22

164

296

600

385

15
36
3¢
38

10
18
17
36

289! 3055| 280 2911| 276 2879 276 2879\ 276 2879 276 2879 276 2879| 276 2879 276 2879 276 2879 276 2879

Weighting 2-10-0.500

Initial 5.6

800

385

15
30
30
38

10
18
17
36

289

Weighting 2-10-0.250

Initial 5.7

800

385

15
30
30
38

10
18
17
386

288
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Weighting 2-10-0.167
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Weighting 2-10-0.010

tnitial 5.11

10

600

251

15
30
30
20

12
10
10
20

83

290

9 best

600

245

15
30
30
20

13
10
10
20

83

287

600

230

15
30
30
20

11
!

10
22

87

301

600

194

11
11

30
30
20

10
22

87

300

800

176

15
30
30
20

13
1

10
22

87

208

600

308

15
30
30
20

14
12
10
24

91

302

600

217

16
30
30
20

14
10
10
20

83

302

3 best

600

245

13
10
10
20

30
30
20

83

287

600

165

18
30
30

13
1

18

22

83

293

1

600

165

15
30
30
18

13
11

22

83

293

800

388

18
30
30
38

10
18
17
36

171

288
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Mo unaula :

® Artificial intelligence, optimization, simulation, visualization and process modeling;
® |nformation and communication technology for construction industry;
@ Cost accounting and control;

® Material waste reduction;
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