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) Berth 4 - \o- NaN* oy Yo YA+ NaN
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Y Berth 7 NaN I - AY- O YVY¥  NaN
f A6 NaN NaN NaN - NaN NaN NaN
o B8 NaN NaN NaN NaN - NaN  NaN
4 D3 NaN Y. NaN e 1A - 1%
v D6 NaN NaN NaN NaN NaN NaN -

S5 oske eobel ey a8 o) Judo 0 09 o5 a5 :NOt @ Number*
D05 oo xS T SO 4 dade S
o yolyby yguml pd 5 Y00

b S et sla sl il g o ySles (genl pdS Cz 25 0nl o


www.SID.ir

b 3 oy San gl oS 5 colas 45 gl o LolS sl ol
23,5 oo Lzl ool a8 )5 a5 55 5 20w la gl

’,i ‘ ’,/\ ‘ *,V C_‘a.w L) :(pc) [::Lc.)| C).’ (;SL”
IR PRIV PRI RS SPRICA C““‘“)%’ (pm)u""ﬁ"”C}" (o
SB20X 3 SBOX SIOX mhaus aw plis] Slae g5 (¢

e cAe AY. @‘a..a dw (oo o)"..\.ﬂ (o

lo)sS B 70 pliabl gl yo Jle aiz (il ly 5] 55 L

Slass (58,5583 50 Ly g oo (bl o oSl ol Clo 2 Soe
Siless S 3 WY olass 4 ggamelyo 39 slafie )l 51 o y2 zohaw
e aalys o e SIS L bl WS 5 gl 5l oo 45 Suils punles
Slas 5o et 5 S YO+ Ly Gialaglyf; S5 acs Lajlos 51 S5 50 sl
YYF Slocss an ggomme o (ulplin Eiils qualy 50 Jsax @illae Ol
makespan .ol saly> cas 4 oS ole  iolesT b 51 iolej] ascs
=S5 L sl Gl ol e 5l ol Ol e Jgir (nl 5o oa 4l

ol oo byl i gl

o3l b Jiluw dig0s -0 Jgua

Alio 4 god o poiilS olass QC YC YT1 YT2 Minimum Makespan
(min)
\ Yo- f ¥ 0 o YYANOF
Y Yo- f f ¥ o YEA,- £
Y Yo- 0 f ¥ o YOAA

las digas slp JooSS (yloj posine BL 0 ;o8 oSS 9 (Jg3 &,

E


www.SID.ir

WA s olasd o8y asli_fuad

]

Lg‘)—’ LQ)LDQ.Q.: )JLMJ 4.:‘)‘ )‘ )LM‘ S ..\.ul.: < oddlie JJ[S Yl).:j..a.: L) Y

it iialol 2, ol o gl peite el oo 13 G Lilas diged ,Sy

1335 (o0 drmilone Oloz (n i 4 S (I D90 4 g 5 alaily ol

Heu, — Best_,
Best,,

Increment over the best solution=

9 p,y95d) by oael Cws an Slg o e HeU 398 adal, jo oS
plos Sialoyl 51 Ly i, 951 51 ooel s 4 Ol o g Best,

Db oo eyl )b slacuS 5
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Source @bl az s Olayye oz Slagye el F gl o)l p-value
cross-type 2 0.0136962 0.0068481 14.09 0.000
cross-rate 2 0.0060902 0.0030451 6.27 0.002
mute-rate 3 0.0883479 0.0294493 60.61 0.000

pop-size 2 0.0348620 0.0174310 35.87 0.000
cross-type*cross-rate 4 0.0062510 0.0015628 3.22 0.013
cross-type*mute-rate 6 0.0048195 0.0008033 1.65 0.133
cross-type*pop-size 4 0.0037743 0.0009436 194 0.104
cross-rate*mute-rate 6 0.0049714 0.0008286 171 0.120
cross-rate*pop-size 4 0.0005039 0.0001260 0.26 0.904

mute-rate*pop-size 6 0.0015230 0.0002538 0.52 0.791
Error 284 0.1379991 0.0004859
Total 323 0.3028384
il sly 5T s -F Jgor
Main Effects Plot for Increment over the best solution
Data Means
Cross-type Cross-rate
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M a x i B on Y 3 Ve XA Maximum B on YC3 YXY-0 Maximum B on YC3 ARAZY
Maxim m B on C 4 YYFYYA Maximum B on YC4 YY.YYFO Maximum B on YC4 AAfaal
- - Maximum B on YC5 VANYYA Maximum B on YC5 AN
Maxim m B on QcC1 8,)YF Maximum B on QC1 VEYTIY Maximum B on QC1 A
Maxim m B on QcC2 \fAtad Maximum B on QC2 Ve YEYS Maximum B on QC2 ARALal
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YC1 YAOFf EAARY YC1 AR oYY YC1 <) fF <o AAA
YC2 YYA Y2 YA-,0YYY YC2 YEAAT20 \YEA-OY YC2 Y10,7VaY VAYAPY'E
QC4 YY-,0Vf0 AEAYIN QC4 O, fYYY ANARRE QC4 V- ),2YAN £,) - #f
QC5 YYV,A0F v-ve-f QC5 VOO,V VY f-,va44 QC5 WEAY-# YV, FYA
QC6 YOY,PYYY £8Py QcCe6 VAV, S -5 AFAYYY QC6 VF-a88Y YY,0F0)
YC5 2Y,20AA V., YAYA YC6 Yf,av-v q,96-f YC6 YO,YAYQ Y, favs
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flow12 Y (oY) O (-, FY) Y (£, YY) fa(¢¥) AARCARTS)
flow14 NE YY) VP YA AF YR YF (- Y15) AF (- YT)
flow15 B (0 \Y) Y@ ) Ve (4YAY) ARNCAZAS)
flowl7 VE (-, YP) V4 (-,-0F) Y (-0 VY) 7YY ARECRRRDY
flow32 £ (:,)08) YY (-,027) VP (-, FF) Yo (- A0Y) YE (N
flow34 £ \P) O (-, FY) Y (-0 VY) ARECHRRRDY YY (+,-9F)
flow35 V(e V(T ARG ARG V(T
flow37 AARCARRS) Of (+,\0)) O (+,)0A) £F (+,VAY). Y (+,Y\F)
flow62 Y (-, FF) A (+YYV) AA(-YVY) YO (-, YY) VY (-1 9)
flow64 VA (-, FV) Y (-, 1) ARG AN FECAY0) Y (09
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Dunnett o ,8 ¢yg051 guls —) douous

Dunnett 95.0% Simultaneous Confidence Intervals
Comparisons with Control Level
cross-type = SB20X subtracted from:

cross-type Lower Center Upper --+ + + S —
SBOX 0.008588 0.01549 0.02239 ( * )
SJOX 0.004045 0.01095 0.01785 ( * )

-+ + + +----

0.0050 0.0100 0.0150 0.0200

Dunnett Simultaneous Tests
Comparisons with Control Level
cross-type = SB20X subtracted from:

Difference  SE of Adjusted
cross-type  of Means Difference T-Value P-Value
SBOX 0.01549 0.003102 4.994 0.0000
SJOX 0.01095 0.003102 3.529 0.0010

Dunnett 95.0% Simultaneous Confidence Intervals
Comparisons with Control Level
cross-rate = 0.7 subtracted from:

cross-rate  Lower Center . Upper ----+ + + +--
0.8 -0.01449 -0.00759 -0.000687  ( * )
0.9 -0.01713 -0.01023 -0.003326( * )

-+ + + +--

-0.0150 -0.0100 -
0.0050 '0.0000
Dunnett Simultaneous Tests
Comparisons with Control Level
cross-rate = 0.7 subtracted from:

Difference  SE of Adjusted
cross-rate  of Means Difference T-Value P-Value
0.8 -0.00759 0.003102 -2.447 0.0285
0.9 -0.01023 0.003102 -3.298 0.0022
Dunnett 95.0% Simultaneous Confidence Intervals
Comparisons with Control Level
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mute-rate = 0.001 subtracted from:

mute-rate  Lower Center Upper + + + +

0.002  -0.009525 -0.001058 0.007409(----*-----)

0.005 0.005429 0.013897 0.022364 (-----*----)

0.010  0.031429 0.039896 0.048364 (----*----)

+ + + +

0.000 0.016 0.032 0.048

Dunnett Simultaneous Tests

Comparisons with Control Level

mute-rate = 0.001 subtracted from:

Difference  SE of Adjusted

mute-rate  of Means Difference T-Value P-Value

0.002  -0.001058 0.003582 -0.2954 0.9856

0.005 0.013897 0.003582 3.8800 0.0004

0.010 0.039896 0.003582 11.1394 0.0000

Dunnett 95.0% Simultaneous Confidence Intervals
Comparisons with Control Level
pop-size = 40 subtracted from:
pop-size Lower Center Upper --+ + + +--m-
80  -0.02427 -0.01737 -0.01046 (------ Fomoem )
120  -0.03165 -0.02475 -0.01784 (------ Fommeem )
--+ + + +-mm-
-0.030 -0.020 -0.010 0.000
Dunnett Simultaneous Tests
Comparisons with Control Level
pop-size = 40 subtracted from:
Difference  SE of Adjusted
pop-size of Means Difference T-Value P-Value
80 -0.01737 0.003102 -5.599 0.0000
120 -0.02475 0.003102 -7.978 0.0000
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