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ẁ[wt C=}@O= Q@ |QwQt "2
x�=Q= |@=} Q}Ut w u=oOvvmu}t-=D ?=NDv= ẁ[wt C=}@O= Q@ `t=H |QwQt VN@ u}= QO
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&Q}N-=D xQwO Qy |=Q@ xQy@ MQv %ii
&s=i |xOvvmu}t-=D |=Q@ pwB CN=OQB Q}N-=D |xQwO O=OaD %ni

&s=i |xOvvmu}t-=D R= |DWoQ@ CqwYLt OYQO %Ri
&u=oOvvmu}t-=D R= xOW |Qw;`tH R=}v OQwt pwYLt pm u=R}t %W

"s=i |xOvvmu}t-=D O}rwD C}iQ_ %Di

s}tYD |=yQ}eDt "3"3
&s=i |xOvvmu}t-=D R= O} QN u=R}t %Xi

OwW s=Hv= |QiU s=j |xOvvmu}t-=D x@ s=i |xOvvmu}t-=D R= Qo = |Qv}=@ Q}eDt %Yij
&CU= QiY OOa CQwY u}= Q}e QO w 1 OOa

u}= Q}e QO w 1 OOa OwW ?=NDv= O} QN |=Q@ s=i |xOvvmu}t-=D Qo = |Qv}=@ Q}eDt %Vi
"CU= QiY OOa CQwY

=yC}OwOLt w hOy `@=wD "4"3

Min Z1 =
NX
i=1

[Pi0 + (Pi �Xi)� (1 + ii)ni ]� Vi (1)

Min Z2 =
NX
i=1

NX
j=1

Cij � Yij (2)

Min Z3 =
NX
i=1

Ri �Xi (3)

S:t:
NX
i=1

Xi �W (4)

Xi � Di (5)

Pi � Pi1 + Pi2
Xi

(6)

NX
j=1

Y0j � 1 (7)

NX
i=1

Yi0 � 1 (8)
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"""u
=oOv

vmu}
t- =D?

=NDv
=|

=Q@x
iOy

OvJ
pOt

l}
|x�

=Q=|xOWv ?wret |=ypL s=vx@ =ypL R= |}xawtHt =@ xm CU= |a}@] TB "Ci=}
p�=Ut xDUO R= wDQ=B OQm} wQ =@ xiOyOvJ p�=Ut pL "s}W=@ xDW=O Q=mwQU QF-wt

[18]"OvDUy xiOyOvJ p�=Ut QO QDxO}J}B

?wret=v |Ov@x@DQ l}DvS sD} Qwor= "4"4
Q@ |vD@t l}DvS sD} Qwor= s=vx@ xiOyOvJ |rt=mD sD} Qwor= l} 2008 p=U QO
'?OLt Q}e `@=wD |R=Uxv}y@ |=Q@ |R}t;C}kiwt Qw]x@ �NRGA�?wret=v |Ov@x@DQ
?}mQD =@ |O}OH OQm} wQ 'sD} Qwor= u}= QO "OW xO=O xaUwD xDUUo w |]N Q}e
C}atH |Ov@x@DQ sD} Qwor= w |Ov@x@DQ Q@ |vD@t CrwQ |xNQJ ?=NDv= sD} Qwor=
Qorta T=U=Q@ x}qwO |Ov@x@DQ l} ?}mQD u}= QO "OW xO=O xaUwD wDQ=B T=U=Q@
u} QDy@ ?=NDv= T=U=Q@ Or=w O}OH pUv u; QO xm OwW|t x�=Q=CrwQ |xNQJ ?=NDv=

[19]"OW Oy=wN ?=NDv= |iO=YD Qw]x@ �|oOQDUo w VR=Q@ x@ xHwD=@� =y?=wH

xiOyOvJ C=QP s=LOR= |R=Uxv}y@ sD} Qwor= "5"4
x@re swyit wO Q@ |vD@t �MOPSO� xiOyOvJ C=QP s=LOR= |R=Uxv}y@ sD} Qwor=
C=QP |yOR=}Dt= |=Q@ NSGA�II sD} Qwor= Ovv=ty C=QP |t=LOR= |Ov@x@DQ w
x�=Q= sD} Qwor= 'xiOyOvJ C=QP `=tDH= |R=Uxv}y@ |=ysD} Qwor= u} QDy@ R= "CU=
Q}Ut u}tND |=Q@ wDQ=B |=y?=wH swyit Q@ u; OQm} wQ xm CU= 2004 p=U QO xOW
CU= Q=wDU= uRNt QO xOW xDi=} |r@k ?wret=v |=y?=wH |Q=Oxov w C=QP CmQL

"CU= 10�PSO� C=QP `=tDH= |R=Uxv}y@ |xiOylD sD} Qwor= R= xDiQoQ@ w

=ysD} Qwor= OQmrta |xU}=kt "5
|=Q@ xOW x�=Q= |xiOyOvJ pOt pL |=Q@ 'OW xO=O K}[wD QDV}B xm u=vJ
w NSGA�II 'NRGA pt=W |Q=mD@==Qi |=ysD} Qwor= R= 'u=oOvvmu}t-=D ?=NDv=
Qy QO O}=@ |@=} Q}Ut |xv} Ry |x@U=Lt |=Q@ u}vJty "OW|t xO=iDU= MOPSO

xv} Ry hQY Q}Ut u} QDx=Dwm w u} QDy@ =D 'CiQo|t s=Hv= C=@U=Lt |QU l} Q=QmD
'OwW|t xO=iDU= Qt= u}= |=Q@ xiOylD |R=Uxv}y@ sD} Qwor= l} R= =Pr "O}; CUO x@
=Q |}=Q=m u} QDy@ xm |tD} Qwor= w xU}=kt sy =@ SA w GA |=ysD} Qwor= xm |wLvx@
Q=Ri=sQv =@ xOW O=yvW}B |=ysD} Qwor=CU= K}[wD x@ sRq "OwW ?=NDv= 'OW=@ xDW=O
2 =@ |mw@Cwv |wQ Q@ w xOW |U} wvxt=vQ@ (Version, R2012a) MATLAB

xm =Hv; R= "CU= xOW =QH= Intel r CoreTM i3 |xOvR=OQB w x_i=L C}=@=o}o
|R=UxO=}B Qw_vtx@ 'Ov=T=UL u=W|OwQw QDt=Q=B x@ COWx@ =ysD} Qwor= ẁv u}=
"CU= xOW xO=iDU= =ysD} Qwor= |OwQw |=yQDt=Q=B s}_vD |=Q@ |Jwo =D sD} Qwor= R=
w QDt=Q=B s}_vD R= TB O} Q@D |R=Ux}@W w l}DvS sD} Qwor= |@=} Q}Ut R= |}xvwtv

"CU= xOW xO=O u=Wv 3 w 2 |=ypmW QO sD} Qwor= |}=Qoty Q=Owtv

C=U}=kt w G}=Dv p}rLD w x} RHD "1"5
QO xOW QDt=Q=B s}_vD |=ysD} Qwor= |xU}=kt x@ QDW}@|}=Q=m =@|tD} Qwor= ?=NDv= |=Q@
CLY |UQQ@ Qw_vtx@ =ysD} Qwor= |xU}=kt R=V}B "s} R=OQB|thrDNt |=yxR=Ov=
|R} Qxt=vQ@ |=yVwQ R= xO=iDU= =@ lJwm |xR=Ov= QO xr�Ut '|O=yvW}B pOt
|Q=mD@==Qi |=ysD} Qwor= =@ TBU w 'xOW =QH= Lingo 11 Q=Ri=sQv QO |[=} Q
|W}=tR; |xr�Ut 16 |wQ C=W}=tR; TBU "CU= xOW |UQQ@ w xU}=kt |O=yvW}B

|=ysD} Qwor= |wU R= ?=wH |x�=Q= Qy QO xm CU= u}= xHwD p@=k |xDmv
CU= Q}PBu=mt= |oO=Ux@ �C}i}m� w �xv} Ry� `@=wD |=Q@ ?=wH |x@U=Lt 'xiOyOvJ
xHwD O}=@ =t= "CU= x@U=Lt p@=k CqO=at QO (Xi) s}tYD Q}eDt Q=Okt |yOQ=Qk =@ w
sRq 'u=oOvvmu}t-=D |@=} Q}Ut |xv} Ry |x@U=Lt x@ \w@ Qt swO hOy `@=D QO CW=O
u} QDx=Dwm uDi=} |=Q@ |rN=O |wHwCUH l} |rY= sD} Qwor= Q=QmD Qy QO CU=
|}=yv |xH}DvTBU w s=Hv= u; |xv} Ry |x@U=Lt w?NDvt u=oOvvmu}t-=D |=Q@ Q}Ut
|=ysD} Qwor= R= O}=@ pL |=Q@ "OwW xDiQo Q_v QO |rY= |xiOyOvJ |=ysD} Qwor= QO
l}DvS sD} Qwor= wO R= xOW |aU VywSB u}= QO xm OwW xO=iDU= xiOylD |Q=mD@=
wsy =@sD} Qwor= wOu}=|xU}=kt R=TB w OwWxO=iDU= �SA� O} Q@D|R=Ux}@Ww �GA�
sD} Qwor= 'u=oOvvmu}t-=D|@=} Q}UtEL=@t QO OQmrta Q_v R= sD} Qwor= u} QDy@ ?=NDv=
QO �|rN=O QowHwCUH� u=wvax@ xiOyOvJ |rY= sD} Qwor= C=@U=Lt QO xO} RoQ@
=yC}OwOLt w|rY=pOt 2|x]@=Qpt=W|@=} Q}Ut|xiOylD pOt "OwW xDiQo Q_v
C=L}[wD Ovv=t\@=wQh} Q=aD "CU= 13 w 11 =D 7\@=wQu}vJty5 w 4\@=wQpt=W
|=yQDt=Q=B =@ |Ov@`tH w jwi hOy `@=D Q=Okt uOQw; CUO x@ R= TB w xOw@ |r@k
xt=O= QO "OQ@ Q=m@ xiOyOvJ |R=Uxv}y@ pOt QO =Q u; xH}Dv u=wD|t 'xv} Ry w C}i}m
TBU w?NDvt u=oOvvmu}t-=D|@=} Q}Ut xiOylD pOt pL |=ysD} Qwor= Q=YDN= x@
"OwW|t u=}@ Q=YDN=x@ u=oOvvmu}t-=D ?=NDv= |xiOyOvJ pOt pL |=ysD} Qwor=

(GA) l}DvS sD} Qwor= "1"4
<=Wvt "OW `=O@= �1975� Ovr=y \UwD Q=@u}DUNv |=Q@ �GA� l}DvS sD} Qwor=
QO "CU= xOW xDiQo 1859 p=U QO u} wQ=O |rt=mD |x} Q_v R= GA |xO}= |rY=
O}OH C}atH pUv Qy QO Vv=Q=mty w Ovr=y \UwD xOW |iQat l}DvS sD} Qwor=
"OwW|t O=H}= l}DvS R= syrt |=yQorta w |a}@] ?=NDv= swyit R= xO=iDU= =@
w CU= Q=OQwNQ@ |}q=@ |}=Q=m R= l}DvS sD} Qwor= '|iO=YD |=ysD} Qwor= u=}t QO

[14]"OQ=O |v=w=Qi |=yOQ@ Q=m
u}= u} QDsyt &OwW|t xO=O Q=Qk swRwtwQm Qy |=yxDWQ QO C}atH C=}YwYN
w CU= h=Q]= \}Lt =@ u; j}@]D |}=v=wD Qou=Wv xm CU= �|oOvR=Q@� C=}YwYN
C}atH QO =y?}mQD u} QDy@ x@ "CU= hOy `@=wD |=Q@ xv}y@ Q=Okt |vatx@ pOt QO
OQ=O OwHw =yv; |=Q@ u=mt= u}= w OvwW OvRQi l} u}Or=w =D OwW|t xO=O CYQi u}=
sD} Qwor= Ov}=Qi QO |rY= |=yQorta R= |m} "Ovv=t@ |k=@ R}v |Oa@ C}atH QO xm

[16]"CU= pFt O}rwD l}DvS

O} Q@D |R=Ux}@W sD} Qwor= "2"4
CUO x@ QO |aU xm CU= |rLt |wHwCUH VwQ l} �SA� O} Q@D |R=Ux}@W
OvOw@ |v=Um u}rw= Vv=Q=mty w 8l} QD=B l} Qm "OQ=O |QU=QU |xv}y@ ?=wH uOQw;
xm �9 T}rB wQDt |xOa=k� s=vx@ |m} R}i |xOa=k l} R= u=wD|t OvO=O X}NWD xm
|D=@}mQD p�=Ut pL QO 'Ovm|t |R=Ux}@W uOQmOQU `kwt =Q s=UH= |m} R}i Q=DiQ

[17]"OQm xO=iDU= |@=} Q}Ut p�=Ut Ovv=t |R=Uxv}y@

?wret=v |R=U?DQt l}DvS sD} Qwor= "3"4
w u} QDOt;Q=m R= |m} (NSGA�II) ?wret=v |R=U?DQt l}DvS sD} Qwor=
x�=Q= 2001 p=U QO xm CU= xiOyOvJ |R=Uxv}y@ |=ysD} Qwor= u} QDQwyWt
hOy l} x@ xHwD =@ =Q xv}y@ pL 'xiOylD |R=Uxv}y@ |=ysD} Qwor= [18]"OW
u=wD|tv =Q =RHt |xv}y@ pL xiOyOvJ p�=Ut QO xm CU= |r=L QO u}= w Ov@=}|t
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2x

Q=tW
'32

�1
|xQ

wO'
�13

95
u=DU

tR�
h}

QW
C}

Q}Ot
w`}

=vY
|U

Ovyt

"|}=Qoty Q=Owtv w xOW QDt=Q=B s}_vD l}DvS sD} Qwor= \UwD |@=} Q}Ut "2 pmW

"|}=Qoty Q=Owtv w xOW QDt=Q=B s}_vD O} Q@D |R=Ux}@W sD} Qwor= \UwD |@=} Q}Ut "3 pmW

'u}ov=}t T=U=Q@ O} Q@D |R=Ux}@W wl}DvS |=ysD} Qwor= |xU}=kt Q=Owtv "4 pmW
"=QH= u=tR w Tv=} Q=w

|W}=tR; |xr�Ut 15 =Pr "CU= xDiQo Q=Qk p}rLD w x} RHD OQwt xOW O}rwD |W}=tR;
`} RwD R= |}=yxvwtv "CU= xOW O}rwD hrDNt |=yxR=Ov= QO |iO=YD CQwYx@
MOPSO w NRGA 'NSGA�II sD} Qwor= xU Qy |=Q@ wDQ=B |=y?=wH
xOW xO=O u=Wv 8 =D 6 |=ypmW QO xOvvmu}t-=D 50 u}@ R= ?=NDv= |=Q@

"CU=
hqNQ@ 'wDQ=B OQm} wQ =@ xiOyOvJ |=ysD} Qwor= QO xm CU= K}[wD x@ sRq

Q=Qk |UQQ@ OQwt pL |=yVwQ w O=H}= |iO=YD CQwYx@ w hrDNt |=yxR=Ov= QO
CUO x@ |=y|HwQN QO C}a]k sOa hPL Qw_vtx@ CU= QmP x@ sRq "CU= xDiQo
u}ov=}t w =QH= �xr�Ut 96 ,qm � Q=@xU 'sD} Qwor= Qy |=Q@ p�=Ut R= l} Qy 'xOt;
'xU}=kt s=Hv= Qw_vtx@ "CU= xOW VQ=Ro |}=yv MU=B Q}eDt u=wvax@ xr�Ut xU u}=
xOW xDiQo Q_v QO =ysD} Qwor= |=QH= u=tR w Tv=} Q=w 'u}ov=}t pt=W |}=yQ=}at
|xU}=kt Q=Owtv "CU= xOW x�=Q= 1 pwOH QO sD} Qwor= wO |D=@U=Lt G}=Dv "CU=

"CU= xOW xO=O u=Wv 4 pmW QO R}v SA w GA

=@ x]@=Q QO O} Q@D |R=Ux}@W sD} Qwor= 'OwW|t xOy=Wt 1 pwOH QO xm u=vJ
sD} Qwor= u}= ,=D}=yv w xDW=O |QDW}@ |}=Q=m u=oOvvmu}t-=D ?=NDv=EL@t QO |@=} Q}Ut
xiOyOvJ sD} Qwor= xU Qy QO |@=} Q}Ut VN@ QO |rN=O |wHwCUH s=Hv= |=Q@
|=i}= |@=} Q}Ut CtUk QO �� MOPSO w NRGA 'NSGA�II pt=W ��
w P-Value CQwYx@ Tv=} Q=w p}rLD |HwQN 2 pwOH QO "OQm Oy=wN Vkv

"CU= xOW s}UQD 5 pmW QO |}x@aH CQwYx@ u=v}t]= pY=wi
C}r@=k ,qt=m =ysD} Qwor= |=yQ=}at xm CU= u}= Qou=}@ |Q=t; |HwQN pw=OH

"OvQ=O =Q Qo}Om} =@ C@=kQ

xiOyxU |O=yvW}B pOt p}rLD w x} RHD "2"5
|=v@tQ@ xiOyOvJ p�=Ut pL |Q=mD@==Qi sD} Qwor= xU '|O=yvW}B pOt pL Qw_vtx@
QO "CU= xOW x�=Q= MOPSO w NRGA 'NSGA�II pt=W wDQ=B OQm} wQ
p�=Ut |wQ |O=yvW}B pL |=yVwQ |R=UxO=}B R= xOt; CUO x@ G}=Dv VN@ u}=
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"""u
=oOv

vmu}
t- =D?

=NDv
=|

=Q@x
iOy

OvJ
pOt

l}
|x�

=Q="O} Q@D |R=Ux}@W w l}DvS |=ysD} Qwor= |xU}=kt |=Q@ 'pL u=tR w Tv=} Q=w 'u}ov=}t |=yQ=}at |D=@U=Lt G=Dv "1 pwOH
Lingo

O} Q@D |R=Ux}@W sD} Qwor= l}DvS sD} Qwor= O=OaD
u=tR Tv=} Q=w u}ov=}t 3 2 1 u=tR Tv=} Q=w u}ov=}t 3 2 1 xOvvmu}t-=D

13 8 0 132 132 132 132 8 0 132 132 132 132 4
91 16 0 91 91 91 91 19 0 91 91 91 91 10
�� 17 0 143 143 143 143 19 16 141 136 143 143 15
�� 19 121 143 154 144 132 22 84 142 144 150 132 20
�� 21 380 125 144 125 105 24 192 113 105 129 105 25
�� 23 49 166 169 158 171 25 120 172 185 166 166 30
�� 26 0 133 133 133 133 25 0 133 133 132 133 35
�� 28 1306 184 225 158 168 25 112 175 165 173 186 40
�� 29 219 202 219 192 195 25 120 223 219 235 214 45
�� 32 457 245 221 252 262 26 3065 257 316 206 250 50
�� 33 832 229 205 221 261 31 25 247 242 247 252 60
�� 41 580 244 255 260 216 36 58 305 307 312 297 80
�� 44 272 286 302 286 269 38 622 294 313 266 304 90
�� 45 261 276 273 293 261 39 3572 385 316 425 413 100
�� 55 1 449 450 448 448 51 3729 641 704 582 638 150
�� 72 1562 604 564 643 606 64 1912 855 838 726 1001 200

501 6043 3519 469 3084 4174 sum

"O} Q@D |R=Ux}@W w l}DvS s}DQwor= =QH= u=tR w Tv=} Q=w 'u}ov=}t T=U=Q@ u=v}t]= |xrY=i |xU}=kt |}x@aH Q=Owtv "5 pmW

|R=Ux}@Wwl}DvS|=ysD} Qwor=|=yQ=}at|xU}=ktTv=} Q=wp}rLDG}=Dv "2pwOH
"O} Q@D

uwtR; G}=Dv P-Value QDt=Q=B
QiY ZQi OQ sOa 0 366 u}ov=}t
QiY ZQi OQ sOa 0 455 Tv=} Q=w
QiY ZQi OQ sOa 0 685 =QH= u=tR

w wDQ=B |=y?=wH u}@ QO ẁvD ^iL pt=W |rY= Q=}at wO 'xiOylD |=ysD} Qwor=
Q_v QO u=wD|t xiOyOvJ |R=Uxv}y@ |=Q@ =Q wDQ=B |=y?=wH xawtHt x@ |}=Qoty
|R=Uxv}y@ |=ysD} Qwor= |@=} RQ= |=Q@ xU}=kt |=yQ=}at VN@ u}= QO =Pr [20]"CiQo
O=OaD '12|Q=PoxrY=i '11VQDUou} QDW}@ %R= Ov=CQ=@a '|rY= Q=}atGvB =@ xiOyOvJ
|=yQ=}at "sD} Qwor= |=QH= 15u=tR w '14p;xO}= ?=wH R= xrY=i '13wDQ=B |=y?=wH
4 w 3 |=ypwOH QO 'wDQ=B Q@ |vD@t xiOyOvJ |=ysD} Qwor= |xU}=kt OQ=Ov=DU=

sD} Qwor= QO |@=NDv= u=oOvvmu}t-=D |@=} Q}Ut w wDQ=B |=yxy@H `} RwD "6 pmW
"NSGA�II
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2/
2x

Q=tW
'32

�1
|xQ

wO'
�13

95
u=DU

tR�
h}

QW
C}

Q}Ot
w`}

=vY
|U

Ovyt "NSGA�II w NRGA 'MOPSO |xU}=kt 'C}@wr]t Q_v R= QDsm Q}O=kt |=Q=O |=yQ=}at |D=@U=Lt G}=Dv "3 pwOH
MOPSO sD} Qwor= NRGA sD} Qwor= NSGA�II sD} Qwor= O=OaD h}OQ xR=Ov=u=tR R= xrY=i |Q=PoxrY=i u=tR R= xrY=i |Q=PoxrY=i u=tR R= xrY=i |Q=PoxrY=i xOvvmu}t-=D=QH= p;xO}= =QH= p;xO}= =QH= p;xO}=

106 75 3604 6 675 68 179 9 7079 4 987 34 180 6 7780 1 921 1 5 1
lJwm107 72 17594 2114 1 183 95 29065 3375 9 185 44 23727 3015 7 6 2

(nPop = 20)
140 7 29706 329 4 184 2 28100 3301 3 205 6 14084 1660 5 7 3
142 3 13395 3077 5 257 6 4830 8 647 15 254 3 10830 1381 8 8 4
210 30399 3471 4 270 3 20167 1916 1 275 3 16404 1277 1 10 5
220 29493 4246 2 281 8 4160 7 4255 7 283 7 30415 3418 3 15 6

\UwDt224 6 24778 5193 3 299 2 18157 4129 3 292 7 4453 2 5352 3 20 7
(nPop = 30)

227 2 22323 4192 7 297 1 11284 2091 2 297 1 44816 3658 4 25 8
233 9 49731 4317 9 307 2 47132 4734 8 308 1 41848 4270 7 30 9
240 3 46399 3934 3 316 7 31623 3084 4 316 4 46107 4429 6 35 10
407 9 32273 4738 3 555 8 31231 2819 9 328 5 30912 3525 4 40 11

nQR@423 86227 4717 7 588 9 41800 4107 5 584 3 46664 3191 2 50 12
(nPop = 50)

442 2 31195 6915 5 588 2 309670 25070 640 2 62004 6088 8 60 13
474 8 51191 9519 6 633 56327 15460 643 1 93415 36959 80 14
526 9 70327 10119 670 2 635670 51570 686 3 293570 68577 100 15

4128 27 538636 67562 6 5614 05 1276296 1275506 5481 64 767029 3 147726 9 Sum

"NSGA�II w NRGA 'MOPSO |xU}=kt 'C}@wr]t Q_v R= QDW}@ Q}O=kt |=Q=O |=yQ=}at |D=@U=Lt G=Dv "4 pwOH
MOPSO sD} Qwor= NRGA sD} Qwor= NSGA�II sD} Qwor= O=OaD h}OQ xR=Ov=?=wH O=OaD u} QDW}@ ?=wH O=OaD u} QDW}@ ?=wH O=OaD u} QDW}@ xOvvmu}t-=DwDQ=B VQDUo wDQ=B VQDUo wDQ=B VQDUo

27 114 78 20 129 5 20 122 17 5 1

lJwm17 158 5 20 210 8 20 225 58 6 2

(nPop = 20)
8 342 8 20 252 2 12 168 8 7 3
6 195 5 18 125 7 15 160 8 4
11 277 2 20 204 20 177 1 10 5

12 302 1 30 295 1 30 276 9 15 6

\UwDt18 300 3 12 176 6 30 365 2 20 7

(nPop = 30)
25 315 9 30 242 2 30 302 3 25 8
18 330 1 30 335 7 22 306 3 30 9
31 353 4 12 304 7 30 327 0 35 10

23 361 9 49 314 50 284 8 40 11

nQR@13 409 2 50 337 3 50 316 3 50 12

(nPop = 50)
26 411 2 15 657 2 42 413 1 60 13
18 465 5 6 793 5 801 7 80 14
19 531 2 9 439 4 11 149 2 100 15

272 4869 58 341 4817 4 387 4396 45 sum
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1. vehicle routing problem
2. net present value
3. non-dominated sorting genetic algorithm
4. non-dominated ranking genetic algorithm
5. multi-objective particle swarm optimization
6. genetic algorithms
7. simulated annealing
8. Kirk Patrick
9. Metropolis
10. particle swarm optimization
11. maximum spread or diversity
12. spacing
13. number of pareto soulution (NOS)
14. mean ideal distance (MID)
15. time
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