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Pysl 0 0 0 6.3 0
Pys2 0 0 0 5.7 0
Puis3 0 0 0 57 0
Pysd 0 0 0 5.5 0
Pys5 0 0 0 5.6 0
Pyis6 0 0 0 5 0
Pys7 0 0 0 18.5 0
Pys13 0.4 0.4 0.5 18.5 0.8
Pysl4 0.5 0.7 0.4 19.6 0.6
Pypsl5 0.7 0.3 0.4 20.5 0.2
Pysl6 0.7 1 0.6 21.1 04
Pyps17 3 1.8 1.9 20.2 2.1
Pys18 1.5 1.6 2.2 22.6 2.8
Pps19 1.8 1.6 1.9 19.4 1.5
Pys20 1.6 2 1.6 21.5 1.5

4-9




4.2.6 3+ 8 #-kE2 5 (Ps)

RIP Af 3F @aE Eat kK R 5 100~200 & > At i £
150 & (B~ 3) i 42 Rt 2k B8 » APE G 1\,3*%_9_;: FiE ok o
$r2 W IR T R o ERE Y RE 150 s £ R 2
& o Gldey A S 20 £ 2 6] ¢ 5 27 10000 = F B+ Rk
P E DR 150 & ERWP 2 EokE A 2 K MpF D E A
Ps=2/10000=0.02% - % 4-7 & % % ID % % B04-0030-217A I
B04-0030-220A £ -k £ 1= F & % o

3047 BoKER SRR ()

H ~:%
fm D B04-0030-217A |B04-0030-217B [B04-0030-217C (B04-0030-217D |B04-0030-220A
Pg1 0 0 0 0.04 0
Pg2 0 0 0 0.08 0
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Pg13 0.03 0.03 0.04 1.60 0.07
Pg14 0.05 0.07 0.04 1.83 0.06
Pgi15 0.07 0.03 0.04 2.05 0.02
Ps16 0.07 0.11 0.06 2.25 0.04
Ps17 0.34 0.20 0.22 2.29 0.24
Pg18 0.18 0.19 0.26 2.71 0.34
Pg19 0.23 0.20 0.24 2.46 0.19
Pg20 0.21 0.27 0.21 2.87 0.20
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% 4-9 R % B04-0030-217A % B04-0030-220A % # Jii}ﬁ’# BEBF

H %

RS P e 1 [ 213|456 | 7|89 (10|11 ]12[13|14]|15]16 |17 | 18|19 |20
B04-0030-217A | 0 | 0 | 0 | O | O | O | O | O | O |17 [368] 97 | 100|100 | 100 | 100 | 100 | 100 | 100 | 100
B04-0030-217B | 0 | 0 [ O | O | O] OO | O] O]O|O]|]O|O/[O/| O] O] O[O/ O0]oO

Pyp | B04-0030-217C | 0 | 0 | O | O | O|O|O|O]O|O]O]O/|[O| O] O] O|O]|O]O/]oO
B04-0030-217D | 0 | 0 | 0 [ O | O | O | O | O | O |23 [391/97.1]|100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
B04-0030-220A | 0 | 0 | 0 [ O | O | O | O | O | O | 1.7 [37497.1| 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100

Pus B04-0030-217A | 0 | 0 | 0 | O | O | O | O | O |02[06|08]|07|04]05/|07][07]| 3 |15]18]16
B04-0030-217B | 0 | 0 | 0 | O | O | O | O | O |04 |04 ]06[03|04[07|03| 1 |[18]|16]16] 2
B04-0030-217C | 0 | 0 | 0 | O | O | O | O | O | 03|08 [06|05|05/04][04)06]19]22|19]16
B04-0030-217D | 63 | 57 | 57 | 55 | 5.6 5 18.516.8|19.6 | 20.5|20.4 | 204 | 18.5|19.6 | 20.5 | 21.1 | 20.2 | 22.6 | 19.4 | 21.5
B04-0030-220A | 0 | 0 | O [ O | O | O | O | O |07[02]08|07]|08]06|02|04]|21]28]|15]|15
B04-0030-217A | 1 | 65 | 13 [16.5]|185(19.5| 20 |23.5|24.5|27.8 |28.8|28.8(30.5(31.3| 32 |32.8|34.8 355 |355]37.8
B04-0030-217B | 1 |125]225(2.75|375| 4 |525| 6 | 65|75 8 | 9 |975[113|11.8| 13 | 14 | 145|155 188

Pug | B04-0030-217C | 0.5 | 1.75| 2 | 25| 3.5 [425[575| 7 | 85]95 103 (108|113 128 13 | 14 |145] 15 | 155|163
B04-0030-217D | 9.5 | 16 | 28 |32.8 | 34 [355| 39 |40.5|44.5|49.3|50.5|50.8 533|558 593 | 62 |63.3|658|67.8]715
B04-0030-220A | 1.75 | 9.5 | 14.3 [ 16.8 | 20.5 | 23.8 | 24.5 | 25.5 | 26.5 | 27.8 | 28.8 | 29.8 | 33.3 | 34.5 | 34.5 | 36.3 | 36.3 | 36.3 | 36.3 | 36.3




% 4-10 5 % B04-0030-217A I B04-0030-220A % = E:?l% REEPx
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BEBTE i 1 2 3 4 5 6 7 8 9 | 10 | 11 | 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20
B04-0030-217A | 0 0 0 0 0 0 0 0 [0.01|0.04|0.06]|0.06]|0.03]0.05|0.07|0.07]|0.34|0.18 | 0.23 | 0.21
B04-0030-217B | 0 0 0 0 0 0 0 0 |0.020.03|0.04]0.02]0.03]0.07|0.03|0.11| 02 |0.19| 0.2 |0.27

Pq B04-0030-217C | 0 0 0 0 0 0 0 0 |0.02[0.05(0.04|0.04|0.04|0.04 |0.04|0.06]| 022|026 | 024|021
B04-0030-217D {0.042| 0.08 | 0.11 | 0.15 | 0.19 | 0.2 [ 0.86| 0.9 | 1.18 | 1.37 | 1.5 | 1.63 | 1.6 | 1.83 | 2.05 | 2.25 | 2.29 | 2.71 | 2.46 | 2.87
B04-0030-220A | 0 0 0 0 0 0 0 0 |0.04|0.01]{0.06|0.06|0.07|0.06|0.02]|0.04]0.24|034]0.19| 0.2

Pg B04-0030-217A | 2.5 | 25 | 25 | 25| 5 5 110 | 10 | 10 | 10 | 10 |12.5]12.5 125|125 | 125 [ 12.5|12.5( 125 12.5
B04-0030-217B | 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0| 0
B04-0030-217C | 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0| 0
B04-0030-217D | 0 0 |25]25 2525 5 [75] 10 | 10 [125|175[17.5| 20 | 25 [27.5| 30 |37.5|42.5|475
B04-0030-220A | 0 0 0 0 0 0 0 0 0 | 2525|255 5 5 17510 | 10 | 10 | 10
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4 5-3 Briv A ik & 0)(44%)

No |5 c1| (R ER RO ER | # e | s v £ ) &)?a.;;é) (jﬁlt)ﬁ“jj Cee |V |YE (#"E;;i’*)
1199] 600 | 600 | 100.00| 2006 22248 5 2546 | 27676 | 2306 |200.10] 0 76
2199 | 2000 | 2000 | 100.00 | 2006 187 3 2546 | 30160 | 2306 |142.84] 0 76
3 | 88 3208681 |3537839| 9324 | 2005 6072 5 | 20323 | 2834 2326] 0 81
4 | 83 4420146 |3903343| 11324 | 2009 27730 4.6 254 | 22203 | 1537 [37.00] 0 85
5 | 86 |3814037|4090559| 9324 | 2005 893.44 4 246 | 2487 | 2306 | 9.66 | 0 82
6 | 84 3560679 |4388315| 81.14 | 2003 480 8.6 246 | 26842 | 3634 |36.08) 0 63
7 | 85 3560679 |4388315| 81.14 | 2003 130 33 246 | 28884 | 3634 |129.73) 0 59
155] 84 | 3560679 |4388315] 81.14 | 2003 40 2 2546 | 27358 | 3664 |162.32] 0 53
156| 83 | 5190000 |4441212] 116.86 | 2010 72682 48 26 | 17732 | 2306 |154.82] 0 85
157| 81 |5000000|5362505| 9324 | 2005 646.8 8.9 2546 | 207090 | 2306 [241.49] 0 83
158| 82 |5917334|5917334] 100.00 | 2006 132 3.89 24| 350 | 842 |1630] 0 63
119] 82 |5917334|5917334] 100.00 | 2006 672 4.8 Wi | 127 | 1684 |17.52] 0 63
160 80 |6000000/6435006| 93.24 | 2005 23322 5 #5946 | 14236 | 20919 | 4.69 | 0 75
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Xnorm: ( X— XMin) / ( XMax_ XMin) ................................... (51)
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POV 3 1L
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(4

% 5-10 i % $a%. B04-0030-217A 1 B04-0030-220A % ¥ fi»fﬁ Ui A 9 WU S

R TR ik 1 2 3 4 5 6 7 8 9 10
B04-0030-217A 2434 2434 2,434 2434 2434 2434 2434 2,434 2434 2,434
B04-0030-217B | 148,200]  148,200] _ 148,200] 148,00  148,200]  148,200]  148,200] _ 148,200 148,200 148,200

Pup*Cup  |B04-0030217C 983 983 983 983 983 983 983 983 983 983
B04-0030-217D 14,040 14,040 14,040 14,040 14,040 14,040 14,040 14,040 14,040 14,040
B04-0030-220A 6,271 6,271 6,271 6,271 6,271 6,271 6,271 6,271 6,271 6,271
B04-0030-217A 0 0 0 0 0 0 0 0 3,177 9,531
B04-0030-217B 0 0 0 0 0 0 0 0 2377 2,800

Pus*Cys  |B04-0030-217C 0 0 0 0 0 0 0 0 307 1,737
B04-0030-217D | _ 100,074 90,543 90,543 87,366 88,054 79424 293.867] 266,863 311,340 325,637
B04-0030-220A 0 0 0 0 0 0 0 0 8,270 2,746

Poe*Cup  |B04-0030-217A 95470]  620,555| 1241,110] 1,575,255 1,766,195 1,861,665 1,909,400] 2,243,545| 2,339,015 2,649,293
B04-0030-217B | 7,374,380] 9,217,975| 16,592,355| 20,279,545| 27,653,925] 29,497,520 38,715,495| 44,246,280 47,933,470] 55,307,850
B04-0030-217C 20,975 73,413 83,000  104,875|  146,825|  178,288] 241,213] _ 293,650 356,575 398,525
B04-0030217D | 6,395,400 10,771,200] 18,849,600] 22,047,300] 22,888,800] 23,898,600 26,254,800 27,264,600] 29.957,400] 33,155,100
B04-0030-220A | 635,068 3,452,395 5,178,593 6,087,118] 7,449,905] 8,630,088| 8,903,545] 9.266,955|  9,630,365| 10,084,628

R AGE S A e 11 12 13 14 15 16 17 18 19 20
B04-0030217A | 285,546] 748,681  771,761]  771,761] _ 771,761] 771,761 771,761] 771,761 771,761 771,761
B04-0030-217B | 148,200] _ 148,200] _ 148,200] 148,200 _ 148,200] _ 148,200] _ 148,200] 148,200 148,200 148,200

Pup*Cup  |B04-0030-217C 983 983 983 983 983 983 983 983 983 983
B04-0030217D | 314,847]  761,057| _ 783,367] _ 783.367] _ 783.367] _ 783,367| _ 783,367| _ 783,367 783,367 783,367
B04-0030-220A | 1,670,162 4,985,829 5,861,251] 6,627,383] 7,435,568] 8,273,427| 9,141,778] 10,028,456] 10,971,074] 11,018,735
B04-0030-217A 12,708 11,119 6,354 7,942 11,119 11,119]  47,654] 23,827 28,592 25,416
B04-0030-217B 4,840 2,751 1174 8,406 3,388 14360 27297] 26,739 28,776 38,406

Pys*Cys  |B04-0030-217C 1,683 1,854 2,508 2,476 2,788 4918 17,848 23,375 21,719 19,857
B04-0030-217D | 324,048]  324,048]  293,867] 311,340  325,637]  335,167| 320,871] 358,994 308,163 341,521
B04-0030-220A 12,310 11,711 15,020 2,413 4,408 9,565 54,548 79,691 44,506 46,969
B04-0030217A | 2,744,763| 2,744,763| 2,911,835 2,983,438] 3,055,040 3,126,643| 3,317,583| 3.389,185| 3,389,185 3,603,993
B04-0030-217B | 58,995,040] 66,369,420 71,900,205] 82,961,775| 86,648,965 95,866,940| 103,241,320] 106,928,510] 114,302,890] 138,269,625

Pyp*Cyp  |B04-0030217C | 429.988]  450,963]  471,938]  534,863] _ 545,350| _ 587,300]  608,275] _ 629,250 650,225 631,688
B04-0030-217D 33,996,600 34,164,900 35,847,900 37,530,900 39,887,100] 41,738,400 42,579,900| 44,262,900| 45,609,300] 48,133,800
B04-0030-220A |10,448,038| 10,811,448] 12,083,383| 12,537,645| 12,537,645 13,173,613 13,173,613] 13,173,613| 13,173,613| 13,173,613




€S

% 5-11 i % $a%. B04-0030-217A 1 B04-0030-220A % ¥ fi»fﬁ REZER &>+

WERGEES A e 1 2 3 4 5 6 7 8 9 10
B04-0030-217A 0 0 0 0 0 0 0 0 571 1,904
B04-0030-217B 0 0 0 0 0 0 0 of 1142 1269
Ps*Crs B04-0030-217C 0 0 0 0 0 0 0 0 8571 2,539
B04-0030-217D 1,999 3618 5426|6981  8.885| 95200 41,005 42,650 55.978] 65,053
B04-0030-220A 0 0 0 0 0 0 0 of 199 635
PE*Cre B04-0030-217A | 119,000 119,000 119,000] 119,000 238,000 238000] 476,000 476,000] 476,000 476,000
B04-0030-217B 0 0 0 0 0 0 0 0 0 0
B04-0030-217C 0 0 0 0 0 0 0 0 0 0
B04-0030-217D 0 o 119,000 119,000 119,000 119,000 238000  357,000] 476,000 476,000
B04-0030-220A 0 0 0 0 0 0 0 0 o 119,000
HERGEES A e 11 12 13 14 15 16 17 18 19 20
B04-0030-217A 2,793 2666 1,650 2221 3332 3554 16,184 8,568 10853 10,155
B04-0030-217B 2,094 L142] 1650 3110 1428 5077 9710 90139 9,647] 12,693
Ps*Crs B04-0030-217C 2,004 1004 2063 1,777 1.904]  3,046] 10250  12566] 11.456] 10,155
B04-0030-217D 71210 77,683  76319] 87.076] 97580 107,132] 108,072]  120091] 116,969 136453
B04-0030-220A 2,793 2666 3300 2,666 02| 2031 11320] 15994  9044] 9520
B04-0030-217A | 476,000, 595,000 595,000 595,000 595000 595,000 595000 595,000 395000 595,000
B04-0030-217B 0 0 0 0 0 0 0 0 0 0
Pe*Cre B04-0030-217C 0 0 0 0 0 0 0 0 0 0
B04-0030217D | 395,000] 833,000 833,000] 952,000 1,190,000] 1,309,000 1,428,000] 1,785,000 2,023,000] 2,261,000
B04-0030-220A | 119,000 119,000 238,000 238,000 238,000 357,000 476,000 476,000 476,000 476,000
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2526 R A B RS AMEE RS0 B ARAL B)
2 TP S T R i T A 2 8 7 A A FrdAh | TRASH
(km) | (km) |4 HPF | R 2HPF HROHPF (R2HPF| 2 2HP e
g - 14 R ¥2 =& 960 10.983| 0.0119 192 40,887 12 2,449 6,293 55,520
< BEAp-u & v & =R 9,620 0.35| 0.044 204| 4,564,767 8| 181,779 467,008 23,867
LT A v & Ep > 9,620 0.85| 0.009 681 4,564,053 27 181,751 466,935 60,722
LEF % w & Epi» 9,620 0.45| 0.0066 1,021 4,563,542 41| 181,730 466,883 32,095
Kol & A w & EP > 11,038 4.9 0.432 1,226 4,563,236 49| 181,718 466,851 389,344
i i E v & 5t 12,013 7.2 0.34 6,128| 4,555,882 244| 181,425 466,099 633,010
T v & Ep > 9,620 0.9 0.04 2,259 3,783,620 90| 150,672 387,091 63,435
LT i w & ER i» 9,620 1.9 0.0104 77| 3,342,803 5| 200,255 514,476 136,006
DG M w & Epi» 9,620 1.9 0.035 240 2,684,050 10| 106,885 274,597 135,312
B EAG v & K 9,620 2.8 0.075 5,065| 2,676,814 202 106,597 273,857 198,747
B u & i 9,620 0.35 0.01 1,571 1,968,741 63 78,400 201,416 24,826
4 @ £ 4% w & B 9,620 8 0.0105 1,571 1,968,741 63 78,400 201,416 573,594
i EETG g & =X 9,620 2.5 0.01 2,857 1,966,813 114 78,323 201,219 179,059
1 A g & =R 9,620 2.3| 0.0349 2,999 1,966,599 119 78,314 201,197 164,009
=~ i w & a i 9,620 14 0.03 116,214 1,671,054 4,628 66,545 170,961 99,585
EX R %7 Tk E 23,431 0.75 0.03 293 382,696 12 15,240 39,153 91,030
'}% 3 i i v '}-E"J\ e 23,431 3.1 0.036 1,336 353,922 80 21,202 54,470 380,795
v %1‘5&7}%- c-&| £ LW 23,431 0.75| 0.3016 149,678 233,756 5,961 9,309 23915 110,331
£ 1K i v 2R 23,431 1.8 0.03 797 362,947 32 14,453 37,132 312,444
L A 3 w2 E 23,431 1.1 0.135 6,281 354,872 250 14,132 36,306 128,816
Fe }‘é‘i—_)}% 3 X %R 23,431 0.75 0.44 17,377 338,227 692 13,469 34,603 69,882
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+Pms*Cs' | B04-0030-217C 1 4 5 6 8 10 13 16 20 24 25 26 27 30 31 33 38 39 40 41
+Pye*Cs' B04-0030-217D 36| 500 77 88 91 93 132 131 147 165 252 385 394|402 412] 420] 420 432 429 442
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+Pg*Cs B04-0030-217B 0 0 0 0 0 0 0 0 9 10 17 9 13 25 12 41 79 74 78 103
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B04-0030-220A 0 0 0 0 0 0 0 0 16| 969 987 986 1,955| 1,950 1,936| 2,908 3,948/ 3,986| 3,929 3,933
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B04-0030-217B 34| 431 77 95 129 137 180 206/ 376] 426| 550| 458 549 89| 588| 1,098 1,723| 1,664 1,760 2,256
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B04-0030-217D 367| 553{7,596| 7,757 7,887 7,937| 16,748| 23,581| 31,194| 31,836| 39,542| 54,339| 54,318| 61,734| 75,896| 83,239 90,097| 111,560 124,350| 139,044
B04-0030-220A 14 76| 114 134] 164/ 190 196| 204 275| 3,630| 3,990 4,472\ 7917 7,907 7,855|11,275|14,927| 15,064| 14,857 14,870







g - P"ﬁﬁmajéﬁkﬂ&ﬁgdgﬂ

S AN S RN R L TRES S R L .l

B adifs ™  WFEHL P akmpeio] 34
AEBREZFEHS ARER GRS A T ERFDERY 0 L
et REBad AR L AL A R HRELFRR
BEFEWG R G ENBRBEIE NG Ba e
PERE N R o Tl AR Y A 5 4 HH 2 (SOS) 0 A ultE A
ik %2 b B EER WU&&ww*bM@%4@iﬂ

S

[Z]

BLoHAFRIFA S LA NS HEE STt

sk &g&g % P R EFEAR LR A A e iR P

W iR ARG AREAR 2 R vk o TR U R pnE Y
AEELFZMLRAL > Au 2 P ESEE LGN 4

2B FEGIOR U FHL SFPAES AR o SRR 6.1

AW

o - — === |
1= PR S BT L

| .

. |
| v
! EAP R A |
| Bk i 4o
] v I
| Hifpd AaP ag
- 2 A B |
L . - = .. _

v

2R

W 6.1 ﬁ#ﬁ“’a‘. FAEE I AZH

6.1 2 P 30 g 30
6.1.1 #Afhd it 2 PR A
i b e Ak E(Cost)4e A7 W IIFME GH L L A

6-1



EGT(COSt) ’ EB(COS'[)Y;““; —n > '\‘ 4B 3.1 %17 0 om@ 3‘3'-)]% ?Eﬁxli it Z_ P
s dea > B A1 AR TTE B URIEAGE 61)0 5 NG At
H) B | el % 802 A & Egr(Cost) » 4o 2 3¢ 6.1 o

MinE ;; (Cost) = >~ > Ey,(Cost)
FLEL e (6.1)
6.1 8¢

Eir(Cost) :#4f b *& = & (Total Risk Cost of Group Bridges)
Y N Ey(Cost) (b - 1 A EARE & iER LB %S AR
=1 =l
6.1.2 ﬁiﬁ&fi (L R 1]
st 2 "'ﬁ: ¢ ;;}@”‘rg;@'ﬁf =k ag;% LIV Ul - AT [P A

AAEE 1 E2 "’%J(fifi\ 62)c pA P2 FmE 2R G HE
AT g N @ 2230 k5 8 ol Ha R &+ & Egr(Cost)
P?'EE’:)‘ /%i“qﬁt r’J’J Féﬁ\“i o

For i=1 to 20

-\e\

Subject to ZE (MC)< B,
END
6.2 3¢
AR RE TR AL AR
Bi: % i & &3¢ & (Budget)
Y LY 1

P FERBEAGE DR £ A3 =120 £ (AR agE R
5207 . VAR P H R TR 20,2530 F 2 kg )e

6-2



622F L2 FhizEE i
6.21 242wk

FL oo N a B2l ¥ AR AR L g > bldod g
¥ /2 ABC(Artificial Bee Colony)fr#t 5 #s ¥ JL a3 f @ 5 2
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ApEAdFEZA AL Y ?L"zs'é?«{f’ﬁ' MeE B iE
SOS # 4 d8%H 7 I 7 %é“rfii;#i*ﬁ;cé”ﬁ'* v ied R8> EfE - & SOS
wEEY A BEREKET - B2 ﬁi«,]“: B fpip A K REHE
ZREY 6 - P A A FE A HFEY E - BAFHAL
- BEHRBE %\rﬁﬁ%lfﬁ'* R - BA R AA R AY L N - e
P #%if 77 @ (Fitness value) » iz P #hif 5 B ¢ & PRIEH P Hehif 348
B oo A3 * Matlab i‘;i"é’,%i)}ﬁ:,&xi L2 f23% 0 B * IR ARACR] 620 B

A F AR B Sl 0 R T SOS K& o B LA w;az
vE i kA0 SOS Fawiw B iAZAC W] 6.3 4T
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_EQMC),, wEmey L I 1 I 51
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ggEi%?li&-ﬁ s s 1 I CHREBREIE
amat 4 IR 1
=i ® ,IH - ZHEWF LR
FEoTREE
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B

® 6.2
AR AR W 5t

B OB ARG R U] AP E S R ARG B
B 07,154,097 =~ /& (4P % 2-6)’ AL A A rF BREL
HE 2 FE D TP D R I A EREIEE X 5 3,780,217,329
T/E o FBFRFAE 0 AP D éﬁlwg B % fich B T 4o E(MC)
ERRC) ~ E(UC)% > 4r# 6-1 #f7¢ o &% & » 3| SOS i & i2 FFmigm £ v
2 0 4B 6.3 A7 o

A2 BT SOS HEEARR

L AT
£ T 1,

/J."

3

i

% 6-1 MR AP M Sl R (58

D E(MC)1 EMC)2 E(MC)3 E(MCW EMC)5 E(MC)6 E(MC)7 EMC)8 EMC)9

B01-0010-0104 1,328,270 1,800,995 2,179,175 2,651,900 2,935,535 3,030,080 3,030,080 3,124,625 3,227,619
B01-0010-0912 19,233 48,418 150,565 208,935 362,802 746,973 768.215 811,993 826,585
BO1-0010-0922 151,915 387,555 579,013 755,743 785,198 1,020,838 1,183,793 1,655,382 1,817,244
B01-0010-097A 4,640 8,644,640 23,764,640 29,164,640 35,649,405 37,817,348 43,212,582 47,529,405 49,690,994
BOL-0010-097E 2,724,640 12,244,640 13,604,640 20,404,640 21,764,640 23,124,640 28,564,640 34,004,640 40,807,206
BOI1-0010-097C 1,664,860 4,198,880 6,296,000 8,130,980 8,742,640 9,529,060 11,889,851 12,678,135 13,726,232
BO01-0010-0982 81,990 217,353 314,040 449,403 497,608 687.806 763,568 977,869 1,095,482
BO1-0010-098E 537,760 1,537,360 2,403,680 3,403,280 4,336,240 5,135,920 5,277,788 5,945,261 6,017,748
B01-0010-0992 942,140 2,442,140 4,692,140 5,067,140 6,005,151 6,754,756 7,130,120 7,694,029 9,192,703
B01-0010-1012 4,640 23,865 23,865 43,090 62,973 62,981 63,110 160,174 181,348
B01-0010-1032 46,185 150,047 191,592 253,910 358,707 420,505 586,649 710,997 815,056
B01-0010-108 25,168 168,860 292,025 394,663 478,784 621,695 662,024 1,031,984 1,113,647
BO1-0010-1122 4,640 871,303 1,501,603 1,974,328 2,456,583 2,686,592 3,009,684 3,238,104 3,398,856
BO1-0010-1162 64,215 123,790 540,815 659,965 957,840 1,434,440 1,791,890 2,089,765 2,390,344
BOI-0010-1174 7,024,640 17,554,640 20,674,640 26,524,640 33,934,640 40,564,640 44,854,640 47,974,640 57,730,994
BO1-0010-1182 194,303 421,898 763,290 1,066,750 1,229,599 1,526,705 1,754,300 1,942,374 2,290,121
BO1-0010-1252 56,703 264,953 369,078 785,578 1,364,619 1,727,468 2,043,020 2,208,567 3,030,619
BO1-0010-1262 203,218 534,180 997,528 1,328,490 2,122,800 2,850,918 2,983,303 3,380,458 3,645,698
BO1-0010-1312 724,640 1,264,640 1,804,640 2,704,640 5,055,759 5,590,994 6,678,936 7,394,171 8,469,405
B0I-0010-1324 1,159,640 1,621,640 2,314,640 3,238,640 3,931,640 4,162,640 14,431,345 17,345,237 21,030,929
BO1-0010-132E 206,008 474,498 608,743 810,110 944 355 1,279,968 1,749,825 2,152,560 2,219,849
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Number of organisms (eco_size), initial ecosystem, termination criteria,

num_iter=0, num_fit_eval=0, max_iter, max_fit_eval

]

num_iter=num_iter+1; i =1

v

A

2. RHRAERIEYIRE (Koes)

3. ORISR

|

SEHE - B2 44, X, where X;£ X |

E4p3 » £ M % (Mutual Vector) fesc s ik (BF)

Mutual_Vector = (Xi + Xj) /2
BF1=random number either 1 or 2; BF2= random number either 1 or 2

v
SLXiEXj 2 fqeip 3 M

Xinew = Xi + rand(0,1) * (Xbest -~ Mutual_Vector * BF1)
Xj new = Xj + rand(0,1) * (Xbest -~ Mutual_Vector * BF2)

v
FE TR L A PR
num_fit_eval = num_fit eval +2

TR s LT

EA R TR

[ SEERR =27 1

Bk 2
EE N e

4. R FIEA4REB:

EEE - B4 P, Xj, where Xj # Xi ‘

v
L2 UXis P L X \

Xinew=Xi + rand(-1,1) * (Xbest - Xj) \

v
FEAA e
num_fit eval =num fit eval + 1

TRt AT

rN
B8 372 F W X new
g 1w ehd P RX

B L o

Yesw

FEREATE P X pew
Be 005 s He A X,

5. FAERE:

SEESE SR - B 2 P, X], where Xj # Xi \

¥

A P48 Xiglg - B F 4 4 (Parasite_Vector) ‘

v
FEATA PR s E
num_fit_eval = num_fit eval + 1

rNo

# 4 4 (Parasite_Vector,

Yesl

FF RPN o ZHIR
% 4 4 (Parasite_Vector)

* % 2 4 (Parasite_Vector)
B R FXj

6.1 =eco_size?

7. BB AL RE?

num_iter>max_iter and/or num_fit_eval>max_fit_eval

Yes

v
\ RS ES |
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pACHE SN BB gk

% 32, $5 4 B B end $~ 4 (Xbest)

USE ES SR ReRUE VIR S gl AR A R

BE iy R EAR Y R i o ¥ - B2 X A s
EWEREN R Xi T FP2 o ea GA PR 2 g T B
B2 i et 3P KA Xifo Xj IR g

5 D ATe0iE E 2 Xinew fr Xjnew 43¢ (6.3)54(6.4) -

X = X, +rand (0,1)* (X

inew

bee — Mutual _Vector *BF,) .......coeeiiniiniannnn. (6.3)
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X new = X +rand (0,1) * (X, — Mutual _Vector * BF, ) (6.4)

........................

BipA ] F FlE(BF ~BF)®AE 3 5 5 1 &2 2 g FlF A4 #
- A E J\'I v hed R e p S T ¢ L EINA N R > D
Jewo 2 3% 6.5 s 3 fle & “Mutual_Vector” » % 77 3% 2 8 Xi {r X]j

| e Z
HEC R S SER R RN S R EiE s A SRRy
I E - 2 €A L AT 4o Xi new g i B R Xi i

2t

B W Xi ki ek ¢ AL Xinew B R o

X, + X,
Mutual _Vector = T’

Stepd. # £ 2 P&

A1 D S Ao el 2 T N T o e R
4 ci ié’:ﬁ,_ ?\l#’ﬂ;&‘/ﬂ ’ /’!f‘lf\,—'ﬁ l«]’{il]-&}ﬁ{:@o i/' Yf’ ) ig\J y s rpﬁfvé_,_g/ 2:'; y b

5: [ g K;JPE.:L HrEe A {%o] e

% SOS ¥ 3 Jlx 4 fFE s 2R X 5 R kALY RSP R
MkE 2 X T ED P REAERT 0 25 X FRES
BP0 X F o Rm s AR X AP A B ATHEE R XD
AP Xinew e Xj 2 BFenF a2 3 & A 3 > doi' 6.6 o Rz
HP 2P WXiF g BT ATEE Y B H 2w i (B 4F g{aﬁ'o
TR EEP AL - A1 T ] elcE o BB R HAS 2
1 Xbest » 2 {5 £ 4 b Xi 7P| ATOE 3 B 0 4o Xi new i 3 E x§<
Xienig 3 E 0 W Xi e K% ¢ 4L Xinew B~ % o

¥

X.»'nc“ = X * mnd( 1 1‘) (Xb(.\! )

Step5. # 4 ¢

%iiwéwﬁ&ﬁ’gﬁﬁﬁw@Aﬁ,@»%iogﬁ@ﬁ
BAMPMRBIORF R BAFFIELRERAT RN ERS S gk o

HSOS*? » 4 H R XiEmE AR e d B BALAEFA TS
fiis 4 % & “Parasite_Vector” & chy B¢ F 2 "ML £:3 47 U
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AEPHMF L FOEFE T ERT A X BB AR
¢ ok >t odrk Xj”ﬁ {iﬁ—é’ni& = B X] i&ggﬁia%im«fp ER- R ALK
HEE ST A R AT > 254 67 T o

IF FitnessValue(Parasite_Vector) >FitnessValue(X ;) THEN X ;=X
IF FitnessValue(Parasite_Vector) < FitnessValue(X ;) THEN X j=Parasite_Vector ( 6 7)

Step6.2 $ MiE Pl 2@+ 'L

BSOS 5+ o ek g T2 A P RlARSS g K
—i" ‘oﬂ\;lé 1\—-13«,&:@:,«,» 1500 = a;p_';—',é; i-ﬁ”]/{%f(°
Step7.7% & ¥ 1k iE 12
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Bl o e 6427 o d NP -FR LA FFRNFRET G A
Pz g » TaES FH T T?%*%%%%E\” R AR R T A
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£ 3780217329 ~(Tioth4e b d BB L)oo T by AtF A A E
A B - g T L

%ﬁ67%ﬁ’9%&&&&@&&%%6@Xﬂéﬁ@i&\
MY b i B iE it 2 P % 308k Min Egp(Cost) ° & ¥ 502 % 1 42kt
BER YIS EIEE AT 52 £ haE X% Min Egr(Cost) %
41,278,150,716 =~ o 4r4 6-3 #77 o H @ ek 5 % - & wE 269 & ~
o FE R 280 Ao~ AT~ § 20 & AE 260 B oood BT A -
# iia,ﬁagﬁmﬁﬁéﬁﬁxg_ & 295 H o
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cl-9

# 6-3 = % 1 #2&4f % B01-0010-010A = B08-0760-026B 2 ¢ ¥ #p 20 & M3k vk
ID E(MC)1 | E(MC)2 | E(MC)3 | E(MC)4 | E(MC)5 | E(MC)6 | E(MC)7 | E(MC)8 | E(MC)9 | E(MC)10 |®@®®®  EMC)17 | E(MC)18 | E(MC)19 | E(MC)20 Ej (COSt)
B01-0010-010A 1,330,494| 1,333,695 -| 1,816,265| 1,343,344 - - - - 3,001,983 - - 3,372,605 1,392,645 13,605,096
B01-0010-091A - - - - -| 363,912 - - - - - - - - 782,450
B01-0010-092A 148,305 - - 579,565 - -| 583,758 - - 587,981 - - 1,062,189 - 3,420,739
- - -| 23,999,77 - - - -1 24,289,859 - -| 9,070,445 - - 96,990,233

B01-0010-097A 6

2,773,040| 2,779,711 -| 12,381,97| 2,799,822 -| 12,471,55 -1 12,531,636 2,833,663 21,254,692| 2,888,661 2,895,611 - 84,261,017
B01-0010-097B

6 6

B01-0010-097C 1,666,460| 1,670,469 -| 4,230,869| 1,682,554 1,686,602 -l 4,271,730| 1,698,804 - - - - - 28,504,626
B01-0010-098A - - - - -| 500,569 - - - 317,822 - - -| 224,347 1,915,868
B01-0010-098B 538,580| 539,876 -| 1,549,308 543,782 -| 1,560,517 -| 1,568,035 - - - 4,528,762 - 14,555,629
B01-0010-099A 949,200| 951,484 -| 2,466,919 - - -| 5,160,271 - 2,502,743 986,404 - 2,557,457 - 23,393,994
B01-0010-101A - - - - - - - - - - - - - - 139,656
B01-0010-103A - - -| 189,955 - -| 149,181 - - - - 196,454 - - 1,150,391
B01-0010-108A - - -| 166,979 - - - 398,225 - 169,404 172,278 - - 173,524 1,494,425
B01-0010-112A - - - - -| 2,487,090 - 886,900 - - - 908,469 - - 6,118,831
B01-0010-116A - - -l 124,726 -l 125,327 - 125,930 - -|o000® - 687,524 - - 2,083,857

7,043,400 - -| 20,843,11| 7,111,424| 7,128,533 7,145,682 - - - - - -127,783,323 144,683,521
B0O1-0010-117A |
B01-0010-118A 192,783 - -| 767,281 194,644 195,113| 195,582 - - - 200,339 - -l 797,355 4,756,603

: : :

- - -
B08-0760-023AR -1 1,637,329| 1,075,134| 1,077,720 - - - - - - 500,933 -l 13,026,514 - 93,011,278
B08-0760-026A - -| 2,986,188 - - - -l 6,087,850| 1,283,818| 1,286,906 - - - - 20,434,855
B08-0760-026B 503,880 505,092| 506,307 - - - -| 38,759,686 - - -| 1,681,647 1,315,040 - 20,650,975

.f‘:’%iéﬁfhé;ﬁy: 269 280 284 273 336 277 324 306 282 286| @00 O 297 289 302 260

™

Z;Eij(MC) 1,123,352,542(1,425,774,0761,721,602,940| 1,585,075,426|1,961,542,235|1,651,614,157[2,565,858,667 | 1,632,772,586 | 1,819,878,111 | 1,512,575,269 | ® @ @ @| 2145055911 | 2,015,846,615 | 1,817,230,014 | 1,873,819,339 41,278,150,716

=
m m n
D E,(MC)<B, MinE; (Cost) = »_ > Ey.(Cost)
i= j=1 i=1
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