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WnaemeianuudTlsam Analysis of Variant (ANOVA) flszdudndaiu 0.95
ugNAININ
2 pydesd e muvyingtirsvaiasy AnTonmasuauesie mlding
(Cost)
*  padiyevdslemmmaisiagyseasd Roaondnausussfie difitness
functioﬁ T

[ . o ry fJ- L7 ~ & ol i -l t:
wipma wnihirsnmodenwimiine Hikusag IR ndudoanniunewun wxviinsle
- - ' . &
CMTIATIERRMUTUT IR ANOVA TeaRunTandinaumuesfenan lumadiw sl uudesiouuairiu
- -, o
Arvdudndedu 0.05 delu

F o (5 [ o«
8.2 HRIMIMAAILUNITINIADTY E]GFI'I‘JEIEINIUUNGT‘N\T'IHELUU'J(FIl}!.".i:ﬂ\‘lﬁ

\Re

Y - - T
8.2.1 fiol399mpurn 6 unkn Ndusmniiwiainn
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Source DF Sum of Square Mean Square F-Ratio
Model 404 758008.3 1876.25 2.2595
Error 405 336304.0 830.38

Total 809 1094309.3
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Source DF Sum of Square F-Ratio Prob>F o=0.95
pop 2 56761.40 34,1780 <0.0001 significant
C-type 4 12765119 38.4315 <0,0001 significant
Pc 2 3898,20 2.3472 0.0969

M-type 2 34380.22 20.6894 <0.0001 significant
Pm 2 29595.80 17.8208 <0.0001 significant
pop*C-type 8 2680640.72 4.0555 0.0001 significant
pop'Pc 4 7930.95 2.3877 0.0505

pop*M-type 4 1445223 43511 0.0019 significant
pop"Pm 4 7066.78 21276 0.0766

C-type'Pc 8 11068.29 1.6858 0.1049

C-type*M-type 8 3044178 4.5825 <0.0001 significant
C-type*Pm 8 £380.10 1.2616 0.2621

Pe*M-type 4 1024,23 0.3084 0.8724

Pc'Pm 4 10935.04 3.2922 0.0113 significant
M-type*Pm 4 2814.08 0.8472 0.4959

pop*C-type*Pc 16 2197033 1.8536 0.0531

pop"C-type*Mtype 16 19258.02 1.4493 0.1154

pop"C-type*Pm 16 14448,43 1.0875 0.364@

pop'Pc*M-type 6 10649.28 1.8031 0.1219

pop*Pc'Pm 8 14408.34 2.1689 0.0289 significant
pop*M-type*Pm 8 1219080 1.8351 0.0690

C-type*Pc*M-type 18 10204.98 0.7749 0.7145

C-type"Pc*Pm 16 20738.69 1.5609 0.0762
C-type*M-type*Pm 18 19927.49 1.4999 0.0960

Pe*M-type*Pm 8 4019.06 0.6050 0.7738
pop*C-type*Pc*M-type a2 £1800.84 1,9494 0.0019 significant
pop*C-type'Pc*Pm 32 22081,05 0.8649 0.6817
pop™C-type*M-type*Pm 32 46716.96 1.7581 0.0077
pop*Pc*M-type*Pm 16 19886.09 1.4968 0.0971
Ctype*Pc*M-type*Pm 32 27916.84 1.0508 0.3955
pop*C-type*Pc*M-type'Pm 64 87481.12 1.2808 0.0907

MNING

® ' pop : population size

® C-type : Crossover Type

®  Pc: Probability of Crossover
" M-ype : Mutation Type

®  Pm : Probability of Mutation
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Source DF Sum of Square F-Ratio Prob>F L=0.95

pop 2 56761.40 34.1780 <0.0001 significant
C-type 4 127851.19 38.4315 <0.0001 significant
M-type 2 3436022 20.6504 <0,0001 significant
Pm 2 29595.80 17.8208 <0.0001 significant
pop*C-type 8 2694072 4,0555 . 0.0001 significant
pop*M-type 4 14452.23 43511 0.0018 gignificant
C-type*M-type 8 30441.76 4.6825 <0,0001 significant
Pc*Pm 4 10935.04 5.2922 . 0.0113 significant

L - Ll w aa P ' L
ymwhwinfiseifiipddy Thmmasaumszduhiidnaiodiniimey

o n A d &
DU 1ae3%n17 Duncan's multiple range test(Montgomery,1997) MIzQUAULTONU 0.95

t ) A
8.2.1.2 Duncan’'s muitiple range test NAROLUFNIUUANANANARLUDY

sEaUsIquaInITIiiaeT

Sasasl sz In 33t (Population Size)

no, of ocbsarvation level n MSe Syl
810 3 270 830,38 1.7537
YPop=15 12834.3259
YPop=10 128470815
Yoops = 12854.6074
R,=r(2,405)* Syi=(2.77)*(1.7537) = 4.8578
Ry=r(3,405)" Syi=(2.99)*(1.7537) = 5.1208
pop=15 va  pop=10: 12647.0815 - 126343259 = 127556 > 48578 R,
pop=15 v&  pop=6: 12854.8074 - 128343260 = 202815 > 51208 R,
pop=10 vs  popss: 12854.8074 - 12847.0815 = 752582 > 48578 R,
@ITIA 8.4 MILFruRIILANAITRILaAL ALy gv09 SrmastlsrinaSuny
Population Size 15 10 8
mean 12834,3250 12847.0815 12654.8074
stAufumndethsiiudy .
Aufiunnsrietaiiitd iy .
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n H'Ini“un')utﬂ’ad“u'lu & 3NN 1 q‘ﬂ D TEALMULATINMUNY ¢ HATLARUNINUHUES

e o de . A b w o owl e, &
uandratueuilaifiniosmnn o atheiiluddgRduduidedu 0,05

w < ; - , . ' ' “ .
ﬁt:ﬂumwmﬂauuo.ss AR HUsIpopulation size=15 ﬂmwuwnmoamoﬂuummg

o~ o

msasealered (Crossover type)

no. cbservation level n MSe Syl
810 5 162 830.38 2.2840
Yox = 12827.09
Yemx = 12837.83
yrax = 12846.33
Yoax = 12850,99
Yex = 12864.46
Ro=r(2,405)" Syi = (2.77)*( 2.2640) = 6.271345
Ry=r(3,405)" Syi = (2.99)*( 2.2640) = 6.610949
Re=r(4,405)* Syi = (3.02)*( 2.2640) = 6.837351
Rs=r(5.405)* Syi = (3.09)*( 2.2640) = 6.995833
OX wva PMX: 1283783 - 12827.09 = 10,7407 > 6271345 R;
OoX vs PBX: 12846.33 - 12827.09 = 18.2469 » 6.610848 Rs
oxX vs OBX: 12850.99 - 12827.08 = 239012 > 6837351 R,
oX wvs  CX: 1286446 - 12827.09 = 37.3703 » 8.905833 Ry
PMX s PBX: 1284833 - 12837.83 = 8.5082 > 6.271345 R,
PMX vs OBX: 1285099 - 12837.83 = 13.1605 > 6.610040 Ry
PMX ve CX: 1288448 - 12837.83 = | 26.6296 > B8.837351 Ry
PBX vs 0OBX: 1285099 - 12846.33 = 14,6542 < §.271345 Ry
PBX vs CX; 1268446 - 12846.33 = 18.1234 > 8.6108493 R,
OBX wvs CX: 12664468 .~ 1285009 = 13.4891 » 6.995833 R;

- ] J - L}
1T 8.5 MuLfuunauunndsvosinafulusziud1 9ues STmmsealaed

Crossover type ox PMX PBX 0oBX CcX
Mean 12827.09 12837.83 12848.33 12850.99 12864.48
s fufunndrandraihludy *
whufiunnsainaliiidy
néufiuandrioieiividy . .
wRufunndatrafiiuddy .
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[ A !‘d 1 J - ]
fazduamudedno.ss  Auafuvesiiniiaseslaceduuy oxX mnauandas
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3EmsinaguMutation Type)

no, observation level n MSe Syi
810 3 270 830.38 1.7537
YRecirocsl Exchange = 12836.31
Yinsedtion = 12848.27
¥Random Saquence 12851.44

Ry=r(2,405)" Syi=(2.77)*(1.7537)= 4.8578
R,y=r(3,405)" Syi=(2.99)*(1.7537)= 5.1208

Reclprocal Exchange vs  Insertion 1284831 - 1283631 = 1195650 > 48578 R,
Reclprocal Exchange vs  Random Sequence 1285127 - 1283631 =  15.1268 > 51208 R,
Insertion vs Rendom Sequence 1285144 - 1284827 = 3.170%4 < 48578 Ry
@171 8.6 MuLFounuaneImassiefs urAUA owas3Fnrinngy
Mutation type Reclprocal Exchangs Insertion Random Saquence
Maan 12836.31 12848.27 12851.44
fufiunnsreteitody °
shufuannatraliduddiy o .

A ‘l.‘ [] J ol ol - \'d
firzduaudeiduo.s  sialuvesiinaliaduuuy reciprocal exchange 3
ANuUANAagIRtEaTy

aviieziiniuntdauasuProbabiity of Mutition)

no. observation leveal n MSa Syl
810 3 270 830.38 1.7637
Yemeoa = 12838.21
Yemso2 = 12844.81
Yemegq = 12852.99

R,=r(2,405)* Syi=(2.77)"(1.7537)= 4.8578
R=r(3,405)* Syi=(2.99)*(1.7537)= 5.1208
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03 wve 02 12844.81 - 12833.21 = 65926 > 48578 R,
03 ve O1: 1285299 - 12838.21 = 147777 > 51208 Ry
02 vs 01 1285289 - 12844.81 = 8,1851 > 48578 R,

3 ] o oy v - 5
MTNA 8.7 muLSrueruuandwsssnuaiyluraban ves arieadulumsiuntu

Probability of Mutition 0.3 0.2 0.1
Mesan 12838.21 12844.81 12852.98
srhufiunnsinsatineliudty ®
wfuftunndeinaiivddy .
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waInmasouDuncan’s muitiple range test YadwiAwmay 1 iy wuia
MUTITIMIEAVTeNIT AT Population Size, Crossover type, Mutation typeuft Pm
A J ] 4 L L o W 1
nﬂﬂﬂamﬂauauammoﬂuud'mty'lﬂ

UANANOVA(FnRaumiasnad i) wuitnniise Pe Lilluadedaou

R Y , 4 - ) ' (v v w &

atliindnty  udinteractioniadPcuazPmiundadinaumedatinliumag  aauuls
Yhn1inagauDuncan's multiple range testyadlnteractionvaawmiiiaes 2 fado Peuse
Pm

Interaction W39 PcuazPm

WAITHIINHAIN Duncan's multiple range test 489 Pm MU Pm=0.3 ]
* s A (] -l L hd 8
AUUANANIINTZAVAU GatindliubEny AIUUIIMARDY Duncan's multiple range test
. i - -
V8dInteraction ITWINWPC"Pm NT7eay Pm=0.3

no, observation level n MSe Syi

810 3 B0 830.38 3.0376

YPo=0.5'pm=0.3 12836.6
Y peorpm=03 = 12838.62
Yec0pPme03 = 12839.42

R,=r(2,405)" Syi=(2.77)*( 3.0375)= 8.4138
Rs=r(3,405)" Syi=(2.99)*( 3.0375)= 8.8695
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Pec=0.5'pm=0.3 wvs Pc=0.7"Pm=0.3: 12838.62 - 128366 = 20222 < 84138 R,
Pe=05pm=03 vs Pc=0.9'Pm=0.3 1283042 . 12836.6 = 28222 <« B88ess R,
Pc=0,7"Pma20.3 vs  Pc=0.9"Pm=0.3: 1283042 - 12838.62 = 08 < 84138 R,

- N » - -
AN 8.8 m:ruf:'mun'J'wu»nmwmn1maulu7=num¢ 7709
, A
Interaction TWINFPC'Pm nIzay Pm=0.3

interaciion Pc*Pm Pe=0.5"pm=0.3; Pe=0.7"Pm=0.3. Pe=0.9"Pm=0.3
Mean 128368 12838.62 12839.42
axdufunnsiondriiibidy . . .
srufiunnsinsetnsiibdndy . .

A A ' o . ' o
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Crossover Type ox
Probability of Crossover 05
Mutation Type Reciprocal exchange
Probability of Mutation Type 0.3
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ABIgN B
Population Size: 15 6,15 8
Crossover Type: OoX () ¢ OX
6 P Lifiuidy 0.7, 0.9 Ty
Insertion &
Mutation Type: Reciprocal Exchange Reciprocal Exchangs
Reciprocal Exchange
Pm: 03 02,03 0.3
Population Size: 10,15 20 15
Crossover Type: PMX, OX, PBX & OBX ox OBX
0 Pc: 0.9 sifiodhety 07
. Insartion &
Mutation Type: Reciprocal Exchange Reciprocal Exchange
Reciprocal Exchange
Pm: Tifhindey 0.2, 0.3 0.3
Population Size: 10 10 laifltudniny
Crossover Type: OBX PMX, PBX & OBX PMX, CX, PBX & OBX
20 Pc! 0.9 0.8 Taiiiydnety
Mutation Type: | = Reciprocal Exchange Reciprocal Exchange laifistudney,
Pm: 02,03 0.2,03 02,03
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ﬂ”'ﬂ“"q ADUIBTUNEATTN B.10 ﬁzﬂﬂqTQLﬂﬂzﬁHR ﬂT:ﬂUﬂ'ﬂuliﬂuu 0.95
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Population Size; Lifhivdey
Crossover Type: PMX, OX, PBX , OBX
20 ' Pc: Tty
Mutation Type: Lifiivdney
Pm. 02,03
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= jEnIaseniatanduuy PMX, OX, PBX us: OBX finadafiaoumussatinlinbdeity
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v (uaun) | Wi | w2 ymined usunfhsaetiin T RIRPA FTESY
Population Size: 10 ]
Crossover Type: cX Tifitudney
025 | 0.75 Pe: Tifhivdeiy Tuivivdny
Mutation Type: Random sequence Random saquence, insertion
Pm: 0.1 0.1
Population Size: 10 8
Crossover Type: cX liifidvdney
8 0.50 | 0.50 Pe: 05,07 Taifhindrgy
Mutation Type: Random ssquence Tifiudnay
Pm: 0.1 0.1
Population Size: 10 10
Crossover Type: PBX cX
0.75 | 0.25 Pc: 05,07 aifhividny
Mutation Typo Random saquence Random sequence
Pm: 0.1 Viifiudniy
Population Size: 10 10,15
Crossover Type: (69,4 PMX, CX, PBX,0BX
025 | 075 Pe: 0.5 lifisiodney
Mutation Type: Random sequence insertion
Pm: 0.1 0.1
Poputation Size; 10 10
Crossover Type: CcX PMX, CX, PBX, OBX
10 0.50 | 0.50 Pe: Tifsiudhdny Lifidudny
Mutation Type: Random sequenca insertion
Pm: 0.1 0.1
Population Size: 10 lifduddy
Crossover Type: cX oBX
0.75 | 0.25 Pe: lifiiudgy Tiflduday
Mutation Type: Random sequence insartion
Pm: 0.1 0.1
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TUIM (WD) | W1 | w2 winfiaof wasnilvuariniu urnwnuwinlairniu
Poputation Size: Lifivudndty hidiuddy
Crossover Type: CX PMX, CX, PBX, OBX
025 | 0.75 Pc: ifiiuddny Yuihiudndty
Mutation Type: Random sequence Random sequence
Pm; 0.1 0.1
Population Size: 10 lithivdndy
Crossover Type: CX PMX, CX, PBX, OBX
20 050 | 0.50 Pc: 05 hifivudndny
Mutation Type: Random sequence Random sequance
Pm: 0.1 0.1
Population Size: 10 15
Crossover Type: CX,0X PMX
0.75 | 0.25 Pc: NaifiudAy Talfiiuddiy
Mutation Type: Random sequence Random saquence ,insertion
Pm: 0.1 0.1,0.2
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YWIN (UHUN) winlwed Gusgauneiidlumsdnamenanldinn
Population Size: 6<10<15
Crossover Type: OX < PBX < OBX < PMX < CX
6 Pc; 05<07<09
Mutation Type: | Reciprocal Exchange , Insertion < Random Sequence
Pm: 01<02<03
Population Size: 10<15<20
Crossover Type: OX < PBX < OBX < PMX < CX
10 umpz 20 Pc: 05<0.7<0.9
Mutation Type: | Reciprocal Exchange , Insertion < Random Sequence
Pm: 0.4<02<03
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(UHUN) wszifiandiadodine uasiuidutadarn
Hegaanin Banmnn
Population Size; 135 13 6
Crossover Type: ox oxX ox
Pe: 0.5 0.7 0.5
° . . insertion &
Mutation Type: Reciprocal Exchangs Reclprocal Exchange Reciprocal Exchange
Pm; 0.3 0.2 0.3
Population Size: 10 20 15
Crossover Type: ox ox 0BX
Pc: 0.9 0.5 07
10
Mutation Type: Reciprocal Exchange Reciprocal Exchange Insertion &
Reciprocal Exchange
Pm: 0.1 0.2 0.3
Population Size: 10 10 10
Crossover Type: 08X PBX ox
Pc: 0.8 08 0.5
20
Mutation Type: Reciprocal Exchange Reclprocal Exchange fneertion &
- Reciprocal Exchange
Pm: 0.2 0.2 0.2
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wun winfiinof ununfuwielsimanu
(urun) unztﬁ'utiuiahﬁmiaqmm
Popuiation Size; Lifhivday => 10
Crossover Type: PMX, OX, PBX , OBX => OX
20 Pc: Wilivdig => 0.5
Mutation Type: Yalfisiuthéy => insertion & Reciprocal Exchange
Pm: 02,03 =>0.2
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wHIn (weun) | W1 [ w2 wirfee? ueHnfru i uenunfvunelaivini
Population Size: 10 6
Crossover Type: CX ox
0.25 | 0.75 Pe: 0.5 0.5
Mutation Type: }Random sequence Insertion
Pm; 0.1 0.1
Population Size; 10 6
Crosasover Type: CX (0).4
6 0.50 | 0.50 Pec: 0.5 0.5
Mutation Type: Random sequence Insertion
Pm: 0.1 0.1
Population Size: 10 10
Crossover Type: PBX cX
0.75 | 0.25 Pe: 0.5 0.5
Mutation Type: Random sequence Random sequence
Pm; 0.1 0.1
Poputation Size; 10 10
Crossover Type: CX PBX
025 | 0.75 Pe: 0.5 0.5
Mutation Typs: Random sequence Insertion
Pm: 0.1 0.1
Poputation Size: 10 10
Crossover Type: cX PBX
10 0.50 | 0.50 Pe: 0.5 0.5
Mutation Typs: Random sequance insertion
Pm: 0.1 0.1
Population Sizs; 10 10
Crossover Type: X 0BX
075 ; 0.25 Pe: 05 0.5
Mutation Type: Random sequence insertion
Pm: 0.1 0.1
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