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000000000,z ~ N(0,02) 0 2 ~ N(0,02), (k=2,...,n) 00000000.
,30000000000000.00,(=2,....,n)0 ¢ 00000000000
000000,000000000000000000000000000000000
000O0.[7]00,e A00000,a=05 A=0350000000.

UNDXDOOO

UNDXO,0000o0oobuooboboooboooboobooo,bobobobnon
goobboogoogo,bbboodgooobobbouog,gobobbobuoooon
gboobo.ouggoobbbuoooobbboooobbbog,gbbbbooon
gbboodgbooobbbouoogb,gdbbuoooboboooobboobobban
gbo.oobod,gbbbbogogobbbugoobobobooooobobboooon
goobbodogg,gobbboodgooobbbouoooobob,bbuoooon
gboboboogobbbooobobobbogooobooooboog.

UNDXOOOO GAO,00000O0OO0O0O0OO0O0bOO00bOoOooboboOo,boOoo
guogdgouoouoobbbbbbibbioooooug,gguouoboobbbbbon
gbobboggoboogbbobogbobbooobbboob,ggobobooooobogao
gbobobooooboo.
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3.23 0OO0OOOO0OOO
gbobbuoodgobood

gbobobuooogobouooooobbouoooon.

begin
t=0;
ooooooD p(y) DOOOOOODO, DODODODODO@OOOOOO)
while UUOOODOOOOOOO do
begin
t=t+1;
Oo0ooooboonD p(e-1) ODODOOO cv) DOOOOMOODOODO
c(t) Uoopooogo ¢ (v) OODOO, bobomoboooboo
P(t-1) O ¢’(¢) UOOO0ODOO0ODODODOO, pP(r) DOODMODOOODO
end

end.

goooggoo,2000d0db,ggbbogobboobboooobob.oobboon
gbboggbobooobboog,uogobobboobbboobobboobbboo
gbob.od,bbugub,oogbbuooobbuoobbbuoobbboog,bbdgo
gboboboooobobb.bbuoooobbboooobbboooa,bbbaodan
goboboogogoood.

godgoooooooo,bbbbobbiobdooooouooboobobobobbon
gb,ggbbbogbbboobbboobbboobbboobbboobbboon
go.

MGG (Minimal Generation Gap)

MGG O,000000000DbO0DOO0OD0oOoO00ob0ooooboobobOo,ooo
goooboobbobobobbobbbbooooooouuouuooooooooon
gbobboogobobobooobn.

gbobb: bggdgobooa,goobbuooogobbooogoboboag.
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gbobob: ggobuodg,bg1boggbboobooboooboogb 10bo0o0o
goboo.

gboboggbobo,0bbuoggbbuoodbuoogbboogobboobobbgao
goboo.

3.3 00O GA

O00000,0000000000000000000000 GAOO 2|8DooO,
OO00bOo0o0.00bbo0obo0ouob,00bo0oobbo0oobooooboooOon GA
gobbboboboooooooooobb. bbb, bbobbboodgg,ooooaan
OO0 GAOOOOOooooooooboboo,b0boo0ooboboooopbooooo
goboboogobo.obbob,ggbobbbuooobobbooooobobboooon
goo.

3.3.1 0OO0OOO0

0000000000000 UNDX[7]0000000,0000000000000
O00m+ 200000 UNDX-m [9] O PCX (Parent-Centric Recombination) [2] O OO
OO00000.000,0000 UNDX-mO PCXOODOODOOOODOO.

0 3.5 UNDX-m O4gnog

uNDX OOOOooooboobgo,0bduo 2000b0boobooboooobon
O.000,035000000000 a,b,cO0000000O00ODO0ODOODOOODOODO
gb,0d0 3b0uuabood 2bbug,bbuooobboodgbboodgobbgn
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. ggg,goooooobosgoobbobbboooog,bbouoooooan
gboboobobbbouougooodg,ggoobbbbbbobodoog. gogooob, O
350000000 b, cO000D0O0OOODOODOOOODODOODOO,0DOO
OoOooo0boooboobOo0.0dbn UNDX-mOOooooo.

OO0, UNDX-mOQOOOOooOooobooboboobgoobooobobooboooo
OoO,pCX0O,0000000000000C00D0OD,DO0DO0ODOLOOOOODOD
gbobboodgobobobooobn.

0360,3000000 (UNDX, UNDX-m, PCX) OO0O0O00000O0O0OODO.

UNDX UNDX-m
0363000000000

3.3.2 UU0OOooon

00 GAOOOOOOOOO0O0OO0O0O,000 G3[1)]00000000000. G3oo
oo, MGG OOOOODODOO0OOOODOOOOO,0000 PCXOOODODODOD,
OO000000b0ob0ob0oboobooboobobon0 UNDX-m O MGGUOOODODOODO
gbobobodgdo. goo,bboooobobbbuoooobbboooobbbboooan
goooggo.

gbobob: dgggbboooobobuooobbboooobbo,obbboadn
goboo,ggbobboogoobobuoooooboog.

gbobob: bggdgob,ud0 20b0bo0o004a0n.

oooooooboo,MgGUOOO0OO0OO0,000000DbO0DbD0ODbDObOObODbODbOD
gbobboogobobood.
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3.4 O0OO0OO0OOOOOO

00000,0000000000000000000,0000000000000
000000000000000 GAOOOOOOO,00000000.000000,
0o 206,90 000000,000000000000000000000000CO

0000000 GAO,UNDX O MGG, UNDX-m O MGG, PCXO G30300
00000000000, 000000 U-M, Um-M, P-GOOO. 00000,00
00000000000,000,000,000,000000000000.0000,
00000000000000000000000,0000000000000000
000000.00,000000,0000000000000300,4000000
000000000000,

00000,0000 100000 f=100mm, F O F/2.0,00 2w=45", 0000 110
0000 f=100mm, F O F/3.0,00 2w=38"02000000000.

gboooboogn

gobobuooggboobooogogboood.

e J0DOODO (00OD)DO300.
e 0000050, 00000000000 100000000000.

e HOOOUNDX =2, UNDX-m=5, PCX=5000. UNDX-m0O PCXOOO
O00,00000000000000000000O0OOO0O [2¥ooooOoO.

o, 000000 UNDX O UNDX-m 00, [9)0000000 a=1.0,3=0.35
00,00000 PCXOOO,[2]0000000a=0.1,8=0.1000

0000000000000000 5.0x1000000,00000000000
gobbuogooooooogoon.

gbobbboogobboggoobbbooooboboooobbob 3o,

3.4.1 30000000000

ooO,30000000b00booob. oobooboobo,oboo 1ooobo 1
g2000040d.

23



03.10000I:3000000000000000000O0O0O0O0

oo
gooogasoo | ooo godg |booo
U-M 2.094880 | 1.209951 | 0.308027
Um - M 1.543610 | 0.339887 | 0.515932
P-G 2.304880 | 0.644131 | 1.075360

0
0 5000 10000 15000 20000 25000 30000 35000 40000 45000 50000

0 0
0 5000 10000 15000 20000 25000 30000 35000 40000 45000 50000 0 1000 2000 3000 4000 5000 6000 7000 800D
No. of generation No. of generation

No. of generation of generatior

O370000I1:3000000000000
oodo I

oogbIiIoogo,boboobobobobobobobgsagoo. bo,obd
OO0 GAOOOOOooOoooogoosrygoo. oobo,o0o0 u-M,000 Um-M,

o000 p-GUOO0O. 00000000, D0DO0DOO0ODODOODO,0D00D0DODO
gboooogo.

OoOob0 1o0o0b000boobon

O GAOOOO0OO0O0O000oODooOoObO0oOgoss, 039, 0310000000011
gbo,dbbggbogbbugbboobbooboobuobnbooboboobobon.

e

alistortion = 0.346731 resolution = 1.584040

aistortion = 0.378768 resolution = 0.907495

distortion = 0176192 resolution = 2.052915

03800001:30000000000 (U-M)
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alistortion = 0.043415 resolution = 0.581567 aistortion = 0.026226 resolution = 1.789214 aistortion = 0.035077 resolution = 0.927573

03900001:30000000000 (Um - M)

distortion = 0.008774 resolution = 0.857230 aistortion = 0.016610 resolution = 3.613527 aistortion = 0.076510 resolution = 1.193983

i distortion = 0.065399 resolution = 1.627841 075/0/7/0/7 0.008928 resolution = 2.690569 Z distortion = 0.162721 resolution = 4175975 ‘

031000001:30000000000 (P-G)
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0320000 II:

ooboboboboboobobobobbbbbbbbbbn

gd
gooos00 | oo goo goog
U-M 0.419163 | 0.244911 | 0.112385
Um - M 0.403348 | 0.180272 | 0.248554
P-G 0.742215 | 0.170314 | 0.397061
gl s 7Ai7 K s N

0 0 0
0 5000 10000 15000 20000 25000 30000 35000 40000 45000 50000 0 5000 10000 15000 20000 25000 30000 35000 40000 45000 50000 0 1000 2000 3000 4000 5000 6000
No. of generation No. of generation No. of generation

0311goo0min:300boo0bgobgn

oooo 11

oobo ngooo,bgogoogogooboboboboos32000b. 00,04
ooooobooo31igoo.ooo,obo u-M,000 Um-M,000 P-GO
gb.obooogobo,gogoboboogobob,ggobobooooboobog.

o000 nmMooooooooobogon

O GAODOOOODOOODOOOOOOODOOOD 312,00 3.13,03.14000. U-M
O Um-MODO,0000 IO00OODODOODODOODODOODOODOODOODOO
ooooobob.oob,p-GgUOO,00000000000D0ODODOOOO,DO0O0DO
gobbuogogobobuoooobbobboooobnboboooobo.

alistortion = 0.031626  resolution = 0.382992 1775/0/1/0/7 0142045 resolution = 0.378458 aistortion = 0.097835  resolution = 0.729579

0 31200001I:30000000000 -

26



aistortion = 0.003985  resolution = 0.242436

ajstortion = 0124395 resolution = 0.670832

0313000011:30000000000 (Um -M)

dlistortion = 0.000644  resolution = 1.263109

B

diistortion = 0.007003  resolution = 0.909160

o

/
L/

diistortion = 0.019990  resolution = 0.202061

031400000:30000000000 (P-G)

alistortion = 0108404 resolution = 0.551551
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distortion = 0124320  resolution = 1.425310

diistortion = 0.000001  resolution = 0.634835



0330000I:400000000000000000D0O0O00O0DOO

oo
gooogasoo | ooo godg |booo
U-M 0.699586 | 0.429761 | 0.090660
Um - M 0.336208 | 0.167113 | 0.102238
P-G 0.896164 | 0.275300 | 0.511481

0 0 —
0 5000 10000 15000 20000 25000 30000 35000 40000 45000 50000 0 1000 2000 3000 4000 5000 6000 7000 8000 9000
No. of generation No. of generation

0
0 5000 10000 15000 20000 25000 30000 35000 40000 45000 50000
No. of generation

0 3155000010:4000000000000

3.4.2 40000000000

obO,400000000000000. 00DO0ODOOO,0D0O00I000DO I
g2000000.

oodo I

ooogb Ioogb,bobooobobobooboboboboos33gbo.bo,onbog
OO0 GAOODOOOOOoOoboboOg 31sb00b. 000,000 U-M,000 Um-M,
oo0 p-GUOOO. 00000000, OD0DO000DOOODO,0D00D0ODOD
gboooogo.

obooorooboobooobon

O GAOOOOODOODOODbOOobOOoooobono s.16,0 317, 0 3.18000. 000
OIgo,u-MO300,Um-M200,P-GO80000OO0ODOODO.
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alistortion = 0.057296 resolution = 0.592635

diistortion = 0.153381 resolution = 0.276380

alistortion = 0.086329 resolution = 0.961047

031600001:40000000000 (U-M)

aistortion = 0.047621 resolution = 0456514

aistortion = 0.164032 resolution = 0.180756

031700001:40000000000 (Um - M)

alistortion = 0145916 resolution = 0.563983

alistortion = 0.047283 resolution = 0.606450

alistortion = 0.000679 resolution = 0. 741983

alistortion = 0.027567 resolution = 0.585090

alistortion = 0.069599 resolution = 0.336482

dlistortion = 0.179828 resolution = 1.878989

aistortion = 0.0254789 resolution = 0.3779589

diistortion = 0.017856 resolution = 1.214146

031800001:40000000000 (P-G)
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0340000II:400000000000O00O0O0O0DODODOODOO

0o
ggoboa300 ) 0oOoO godg |booo
U-M 0.230962 | 0.180681 | 0.025951
Um - M 0.148229 | 0.085629 | 0.029221
P-G 0.374329 | 0.112856 | 0.305745

g H
t 2
\
. e

0
0 5000 10000 15000 20000 25000 30000 35000 40000 45000 50000

0 0
0 5000 10000 15000 20000 25000 30000 35000 40000 45000 50000 0 1000 2000 3000 4000 5000 6000 7000 8000
No. of generation n

No. of generation No. of generatio

03190000 I11-400000000000

ooono 11

ooob nooog,gbgobodgbooobooboob 34000, 00,00
OO0 GAOOOOOoooooooo3.9ooo0.obo,00o0 Uu-M,000 Um -
M,000 p-GUOOO.0000O000DO,O000000DO00DOOO,OD00000O
gooboogo.

oooonooooooooobgon

OGADODOODOODOOODOOOODOOODAO refdlens-u-m-p2-£3.0, 0 3.21, O 3.22
ooo.o0o0oboo 1go0,u-MO300,Um-M300,P-GO9Y000O0O0O0OODO
uo.

diistortion = 0.016891 resolution = 0.180811

alistortion = 0.031600 resolution = 0.209439 aistortion = 0.057921 resolution = 0.130880

03200000M0:40000000000 (U-M)
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diistortion = 0.014389 resolution = 0.196856

diistortion = 0.040163 resolution = 0.065682

diistortion = 0.000527 resolution = 0.085102

0321000011:40000000000 (Um -M)

alistortion = 0.014038 resolution = 0.138737

e

diistortion = 0.007230 resolution = 1.105992

—

diistortion = 0.020572 resolution = 0.138467

alistortion = 0108021 resolution = 0.513566

T

aistortion = 0.005833 resolution = 0.140514

Z dlistortion = 0.007301 resolution = 0449910

diistortion = 0.012543 resolution = 0.142524

diistortion = 0.004640 resolution = 1.115830

032200001M0:40000000000 (P-G)
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e

alistortion = 0.002878 resolution = 0.245604




gboboboogon

googooo,bbogno obugboooobaggo,goog,1od,30d, 500
g3b0b0boooogoon. oob,1o00goobbbbobboboooooooon
goboogobo,30bbsondd,bbugugobooobobooobooon.
gbob,d0dgobbooogobba obbog.

gbobooodgobobooooon.

3.4.3 OO

Jooooooooobooobod,u-M,Um-MO0O, 0000 IODOOOOODOO
gbobboogogobbbooooobobbbooooobbob.obb,bbodggo
ooobdb 3p0gbobooboboboboob,Frobobobooobobobg
OoooobogbooobodbowebOOOooboooboo. 0obO,0000 IO
O GAOOOOoOoooboboobooo,boooboobogoooo,p-GOOOODODO
ooooobobobooog,p-GLOOOOOODODOOOOOOODODOOOOOOD
gobo.o0bo,gobbbbooobobbbuoooobbboooobbbbooon
gbobbuoogobbbooobbbbogobbbogad.

O GAOOOOUOOOoOobooboobooboooooooboOo,bo0ob0o0obobooboooo
Oo0ooboo p-GOO0O0OOODOODODOODODO,0000,1000000000¢O
oooooooooob.Uu-M,Um-MO,0000000000O0O00O0DO,D0O0
O1o000o00oboobooobgoboboboboob.u-M,Um-MOOOOOO,00
oboobuooboooobooboboooboobo,0bb0 Um-MOODOODODOO
gd. gboo,0obbbbobbootoddooooob,oobbobbooooooon
oooobooboooboboobooobooboob.Uu-MO,0000000DO0DO
gob,ddbbdggobbogobbooobbuoobobbooobbuoooobobao
gb.b0ouogdgbbbuoooobbbouooobobog.

4000000000000 30oobOobooobobg,boboboobobon
Oo,p-GO0O,U-MOUm-MOOODOOOOODOOOOOO,00U-MO Um -
MOOOOOOOOooOooooooooooboooooooo.obo,pP-GUOOOOO
goboggobod,bbggobbuooobboobobbooobbuooooboobgao
gboobooao.

oooo,0dbob noooooboodbo 1obooboboobo100b0boobd
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ooogo,bogbboobboobbgoob.gob,rooobobooboooobog
gbboboooobbbbouoooobbbooo. oob,boooobobbbooon
oboobooobobooboboobobooboobooboobo,r0b0obOo0bo
gobobobo,bbobobbobdgoooooobbooboboo. og,0u0goooon
goobobboooogoboo,bbdgooobbbbuouogoobo,bouooon
gbbboooobbbooooboboogoboboo.
goooboobuog,rogbooboobbobbooboobuoob,uooobd
oboboogboob.obooboobobboboob,bbob ITbooboo I
gouogboboobodgooobooboboobooboob. bo,ooobogb,d
gboboobooogg 3bugoobboogobobuoogbobobooobbobooon.

OO0,0000000 300 GAODODOOoOOo,0o0o0obogooo p-GO,0000
gbooooboa,booobuoobbuogbbogboobb,gobog,boobbod
o000 2000 GAOOOOOODOOOOODODOOODOODOO,0000D000
goboggboogbbuogbboobobbo. bbb buoobbuooobooon
goobodoogg,gbobogooogooboog. bo,ggoooboobooooon,
ooooobooobooboobooboo,bbobbobboobobbonb u-M OO
gbobboodgoboboboogobon.

U-MOUm-MO 100000D000DOO0DOO,00000000000000
gobob,gjggbobogguobbboooooboboooobboboooo. o
ooooodoooob,0bdb Um-MOODODDODOOOODOODOODOO,0000
Um-MOOOOOODOOOODO. ODODOO,00000000P-GO,000000
gboo 20000b0o00,buo0o0o0bbuoobbuoobboobboobobo. o,
gboogboogbo,obuooboboobobuoo 2000b0o00booooboon
gbboodgb,ggbbboobbbuoobbboobbboobobboobbboo
gb. bogggoobobbuoooooboobooo. gbbb,bboooaon
P-GO,100000000O0000DO00DO0O0O,00DO0ODOODOODOODOO
gbobbuoooobbbood.

gbobougoba,boobboobbodb,obbuogbbodgbbogbobn,d
gboooggbbuadgb.bod,bggboooabobo,bbooobbogbbog.
gboboboogobbbooobobobbogoboboag.

00,00000000000000000O0DO,000 (R)ODODOOO,00 (D)O
gbboboooobb,ogoobobbbuooobobboooobbb.bbaodon
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gobob,boooobobuog,gobbbbouoduoooboobboooob. oon,
gbobboooobboooobbboogbbbogo.
gbo,d0bogobuogbodg,bugbbodgbuoobboo,ugbboobbod
0000 b/200,00000000000000000.000O0,000000000
gboboggbobooobboooboboooo,buoodbboogbbooooobgao
gbobboogobbbodo.gbbbuoooobbouoooobboooobn.
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40 Ooodbobbototdboboodd
HEEEN

gbobob,ggbbobduooobbboodgbbboooobobb,o0ob 3booan
go,0ggooo.

1.gbboouoggon
2.0000000
3.000000

4.1 0OOO0O0OOOOO0OO

Oo0o0ooOo0oo0boooO0ooooo0oboOoDoOo,0b0 GADOobOooDo
000000,000000000,000 (RHOOOOO,00 (D)ODO0DOOOODOO
gbobo,dggbbobogoobbboognooboog.

goboboogoou,bobougogbbboboooooooob,buooad
goobbbbuoduduodgg. ggoooooobbbobobbbobooooooooon,
0000 (000000 :¢ 0 1/30mmO0000000000O0O0O0OOOOOOOO
00000000 (0 41000). 0000000000000 OOOOOOOO,00
gobobooooobbooogob.bbob,goobbobooooobobboooon
goboboggooo.

O0000,00 (D)000O0000,D<001000000000000000O,00
0 (R)OODDDDO0OO. D<0O010000OD0OD, 000000 1%000000000
0000,000000000000000000.00001% 0000000000
000000000 0000. ooo00,0 (3.2) 000000000, booooOOoOOo
O,RO00.000000000D00D0OOOO ADODO.

00,00000000000,00000000000000,000 D/200,0
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HfE: (D) HFREELMAE

PEIFN:1

04100000

gboboboooobobbouoodgo.obbb,ooobbboooobbbbooan
gbboboooobobbobouoooobbboo.ooobbobo,oobbbbooan
000000000000000000000000,Db/20000000000.00
OO000ob0oo0o0o0o0obDob0obobooooooDoD AOoo.

4.2 0OO0OO

j400000000000DOO00OOO0OODOOO0 GADOOUODDOOODO,Oo
goboboggbobooobbooobobbooobbobouooobooog,bboggbobgo
OOob0o0oooboobobobooboboboob0oboobo.boooboo,000 GAD
gboboggoboogbbbogobbooobbooobobo,obbooooboobgao
O00000.000000000000000 1joooooao.

4.2.1 0O0O0OO0OOO0O0O

goobod,gggoboobo,gggoboobobogoooobobuoooad
gbobobod.ggoobbbuoooobbboooobbboooao,bbaoan
gbobbuoggogobbogood.

40000000, 0o0bobobobobobooooobobob,bobobo
goobboogogboboobtoogogooboboog,guobooboboa,ooaon
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gbobbuoogbbbuoooobbbooan.
gboboggb,ggoboodgbbbouoobbooobboobbboobobboo
gbobod,bboobbbodbbboobbuoobboooobooobobo. og,
gboboggoboogbbog,bbuoobboobobbuooobobuoobooboobgao
gooood.
gboboogdgbbuogdgbb,obboogbbooobbooobbooobbodan
gobbbbbootooood. g, goooobbobboo,b0ouo0ooaoao
gbobobboooogbbboboooog,gbbbobooooobbobbo,o00n
gbobboogobobboogbboboogobobuoooDon.

4.2.2 00O00O0O0O0OO

gbobbboooooobbboda,googbbbboog,gobobbobuoooan
gobobuoooobbbogouobobooobo.bbbuooooboboooa.

gooo

ooooood,b0bgbobobbobboboobooboob0o Koooooooo,
Kobogogoobogogoobooboboob. gobbooboobbo Koooo,oo
gbogbobodbboboobboobuobbodobuooobooboboobbon
googgbob.gdbbogoboguobooobooobbuogbbuoooboon
goobbod,gggobbobbodoooobbbouoooob,bbouoooon
gbobobuoooobbboodbo,booguobbbooobbobooon.

gooo

gbobobod,ggoobbobouoag,bbbbouooobbbbobuoooan
gbooggboogboodgbboodg,boobuoooboooboooboog 200
gouogb,gbudbuogbuogbogbbobobobo 2bbobboboboooad.
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gobooogo

gobobboogooobboobbouogooobooboo,goooooboboo,ooan
goboboobboouooao. bbb 3iougogooobobooo,bboboggo
gboggobuodgd. bbggoboogbbog,bogobboo booobboon
gb,b0gggbobobduooobbboodbbb 2000000,0000000000
gbboggbobooobbooobbooobb,obbboobobboobbbao
gbbboooobbbooobbbooan.

oooboboob,200b00b0 0bdb a,b0d0,00 a,bdbgdoooboonog
O.a,b00000000O0O0O0ODOO0O

Lo = (0041700427“"Cai’cai+1""7cam)
Ty = (Cb170b27' : ‘7cbiacbi+17 s '7Cbm)
0o,
Dy, = \/(ca1 — )2+ ...+ (ca, —,,)?
goodd.

gbobboogobboogon

ooboobo,0boboboooooooooboobobobobobobooono KGO
goooogoboba,bbboggoboboog,bboooboboog,bo,d
gboboboooobbbouoooobbbooogbbobo.boooobob,uoo0n
gboboboooobbbouoooobbbooodg. obobbbbooooobobb,o0n
ooooodboo0 Kooboobooboooboooo.

goobboogoobooboooog,1gobbboooo 1ggboboaa, d
gooogbobooogooboo.gbb,gbbuooobbooobboooboboon,
00000000 1000000000 (00000000000 0000),00000
gbooggboogbog,boobobooobuoooboooboooboo 1000
000000000 (0000000000000 00000)00oo0oooooooO
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gbobogdgbb.ood,buooobbog,bbouggbbuoogbb,dobobbao
goboboogogo.

o7



058400 (30)0000000000

ood god ooog
U-M | 0.252708 | 0.177709 | 0.030423
K=6 0.098890 | 0.048283 | 0.028347

059400 (30)0000000000

ood god oood
U-M | 0.288947 | 0.153615 | 0.038936
K=6 0.069824 | 0.036026 | 0.018825

400 (30)00000000

00,400 (30)000000000000000D0ODOOOO0OOOOOOOO. O
0000000 300000000000000,0000 f=100mm, FO F/3.0,00
2w=38"'0000. 0580,(2-3)0000000000000000000000O0O
O000,0580000000000000000.00,0590,3-4 000000
gbboduooobbooogbbooogbbo.osotbbbuoognobboadn
ob0. 0booob Uu-MO,b000b000D0DO0O00DO0O0O0DbOo0ObObOOo0OnDDOg
g.ooo,0bbdgobb,gbbbogobouogg,oggoooogooogo
OO0.05100,00000000b0000D0O0O0O0O0 CchODOODOODOODOOOO

gobobuogggbo,gsioggubobuoooobbbouooonoobobogan.

evaluation value

T T
trial 1
trial 2 --------
trial 3 -+
trial 4

trial 5 —----

trial 7 -
trial 8

trial 9 ——
trial 10 ——
trial 11 --------
trial 12 -

trial 13

trial 16~
trial 17
trial 18

trial 19 ——

trial 20 --------
trial 21 -
trial 22

trial 23 ----- =

trial 25 -~
trial 26

trial 27

trial 28 —— ]
trial 29 --------
trial 30 -

generation number

i i i i i i i i i 0
5000 10000 15000 20000 25000 30000 35000 40000 45000 50000 0

3 T T
trial 1 trial 16 -~~~
K==6 trial 2 -------- trial 17
trial 3 -+ trial 18 ——
2.5 trial 4 trial 19 ——— o
trial 5 --- trial 20 --------
trial 21 -
trial 7 - trial 22
2 trial 8 trial 23 -----
3 trial 9 ——
K] trial 10 —— trial 25 -~
- trial 11 -------- trial 26
S 15 trial 12 - trial 27 =
s trial 13 trial 28 ——
= trial 14 —---~ trial 29 --------
F ! trial 30 -
1
0.5
: e e
5000 10000 15000

generation number

058400 (30)000000000O 1

28



evaluation value

T T
trial 1

trial 21 -

T
trial 16
trial 2 -------- trial 17
trial 3 - trial 18
trial 4 trial 19
trial 5 ————- trial 20
trial 7 - trial 22
trial 8 trial 23
trial 9
trial 10 ——
trial 11 - trial 26
trial 12 - trial 27
trial 13 trial 28
trial 14 ----- trial 29

trial 30 -

trial 25 -
25

evaluation value
o

i i i
5000 10000 15000 20000 25000 30000 35000 40000 45000 50000

generation number

059400 30)00000000O0O 2

‘ trial 1
trial 2 --------

trial 3 ---ee-

trial 4

trial 5 ————-

trial 7 oo

trial 8
trial 9
trial 10 ——
trial 11 -
trial 12 -
trial 13
trial 14 -----

‘ trial 16~~~

trial 17

trial 25 -+~
trial 26

trial 27 ——
trial 28 ——
trial 29 --------
trial 30 -

5000

10000
generation number

==

0510400 30)000000O0OO

gsilogooogggn

14a4d

200

300

400

dQd

1.627510

1.472170

1.542573

1.583632

F O

1.632286

1.477124

1.548707

1.587823

co

1.624952

1.468814

1.538418

1.580792

ggon

85.56176

56.81949

52.73330

83.00839
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5.3.3 0O

gobobbobobobobbdoudoooooobbobobobbobobouoodgoao. ooo,
gbboboooobbbouoooobbobooogbbbboooob.obb,uo00on
gboboggobod,bbggobbuooobbuoobobbuooobbuooooboobgoo
goboggbbuogbbuogoboboobbuogb.boooobogbbooooan
gboobooogobb.bbog,bbbbuooobbboooobbbboooan
gbobobo,gobbbuoooubbbbo.buooobbboooobbbboaoan
gobb,0bbobbbobouoooooooobbbo.bb,bbbbooooooan
(2-3),(3-4)00000000000000O0O0O0O0OOO0O.000O0,00000000
gb,gbbbodgobuogoboogb,ggbooobbooo,ogoboooon 3
00000000000,0000000 (2-3),(3-4900000000000O0O0OO
gbogdgbbogdgbbodobbodg,bodbboobboobbobboobobg.
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el ULOOMO

6.1 OO0

goboo,ggobobbodogobbboggooboob.booooboboboooan
goboboboobobood,buduggg 1obb 10000obobooobobuooaan
gob,10000ggggobbbobbo,guuoooooobbbbobdadggo
gbooggbooobbuoobbuoob.buoobobooobboobbuooboboon
gbobodg,bbuogdbouogdgbbu. oob,og0obbuoogobb,0obbbao
OO0O0 uNDXOODOOOobooboo,bobbobobobbuoobuooboobo
goboboboobuoogogg. bo,bbbbuooogooobooboboon 300,400
gbboogbbougbbouogbba,obboobboodobbooobobbao
gbbobooooboo.

gbboogbbugdbbuoobooogbbuooboboo,bbooobbodod
000000000 (boooooo1/30)00000000o0,0000o0oooboo
goooboooogo. bob,dggogggbooboooooooboboobooboog. O
gb,ogbobbuogdboda,obbdggobbooob.bug,boogobobgo
gbboggbobooobboboobbooobob,obboogbobboobobbaon
gboodgboogbbuoobbuoobbbodbboobboobb.oooboon
gbobobooooboobooooboog.

goob,bdgodgobobbuogooobbobo,gogooobooobuoooad
g,gggooobobobobotbogggoooobboobbo. bog,0oooooon
ooog,boob,ro,00,00b00b00b0bO0o0b,00b0o0boooobg
gbobobboooogbbobobo,oooobbbbobooooobobbo,u00oo
goboo,0bbggobbogobbuooobbuoobobbooobbuooboobbao
goood.
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BN

gbobobboooogbo,bbuuog,gobbbobuoooobbobbouooon
gbooggbob.gdbbodgbobuoobobuoobbooobboobbuooboboon
god. ggoobbbbbbddouooooooobbbobbboooooooooan.
gbobobuoogob,dgggbobuoogobobuoooobooog.
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BN

0100001:300000000000000000000 (1000)

gogooa300 ) OO0 Ooo0d |gOobod
U-M 2.056620 | 1.286263 | 0.329032
Um - M 1.653170 | 0.923404 | 0.392606
P-G 2.810190 | 0.644131 | 1.272264

0200001:300000000000000000000 (000)

gooogasoo | 0ooo Ooo0d |gOobod
U-M 2.034990 | 1.174023 | 0.340999
Um - M 1.590670 | 0.339887 | 0.520050
P- G 2.299580 | 0.443075 | 1.046270

0300000:30000000000000000000 (1000)

gooogasoo | ooOo0O ood |gobo
U-M 0.398018 | 0.244911 | 0.064469
Um - M 0.453588 | 0.202072 | 0.272081
P- G 0.879071 | 0.176548 | 0.469873
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0400000:30000000000000000000 (5000)

O050000I1:400000000000000000000 (1000)

0600001:400000000000000000000 (5000)

gooogasoo | ooOo0O ood |gobo
U-M 0.418061 | 0.231677 | 0.116807
Um - M 0.373586 | 0.155683 | 0.232896
P- G 0.713122 | 0.161837 | 0.394719

gooogasoo | ooOo0O ood |gobo
U-M 0.700162 | 0.636849 | 0.048999
Um - M 0.343108 | 0.171556 | 0.106004
P- G 0.931509 | 0.412656 | 0.474443

gooogasoo | 0ooo Ooo0d |gOobod
U-M 0.683173 | 0.429761 | 0.082555
Um - M 0.330073 | 0.167113 | 0.091609
P- G 0.831280 | 0.275300 | 0.534594

O700goIir:-40000000

0o)

000000oooooooo (10

gogooa300 ) OO0 goo gogn
U-M 0.225429 | 0.188224 | 0.026696
Um - M 0.143611 | 0.108282 | 0.029100
P- G 0.415191 | 0.146348 | 0.369551

OguugoIir:-40000000

0o)

O00000O0ooooooo (50

gooogasoo | ooOo0O ood |gobo
U-M 0.232989 | 0.180681 | 0.026429
Um - M 0.145279 | 0.085629 | 0.026548
P- G 0.361622 | 0.109161 | 0.282909
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