
x} Q} QLD C-=}y
|tqU= =[QOtLt QDmO

Q}@mQ}t= |DavY x=oWv=O 'l}v=mt |UOvyt xOmWv=O
Q=Wi= T=@a QDmO

u=Q}= CavY w sra x=oWv=O 'u=Qta |UOvyt xOmWv=O
|Q=wv= T=@a QDmO

h} QW |DavY x=oWv=O 'l} R}i xOmWv=O
O=R|HQ}= s_a= QDmO

h} QW |DavY x=oWv=O 'l} R}i xOmWv=O
|a=k@ Qw=O QDmO

h} QW |DavY x=oWv=O '|t}W xOmWv=O
V@=D |}L} QDmO

h} QW |DavY x=oWv=O '|[=} Q xOmWv=O
|k}iwD QiaH QDmO

TQOt C}@ QD x=oWv=O '|t}W |UOvyt VN@
|t_=m|H=L uUL QDmO

OyWt |UwOQi x=oWv=O '|UOvyt xOmWv=O
|t}LQ u}ULtqe QDmO

TQOt C}@ QD x=oWv=O 'l}v=mt |UOvyt VN@
|Lw@U """=O} QDmO

h} QW |DavY x=oWv=O '|SQv= |Qw=vi w swra xOmWywSB
QwB?=QyU O}aU QDmO

h} QW |DavY x=oWv=O 'l}v=mt |UOvyt xOmWv=O
QP;jO=Y O}Ht QDmO

u=QyD x=oWv=O 'u=Qta xwQo '|vi xOmWv=O
|Lr=Y Q@m =|ra QDmO

h} QW |DavY x=oWv=O 'l}v=mt |UOvyt xOmWv=O
|DNO}@?r=] QY=v QDmO

R=Q}W x=oWv=O 'u=Qta xwQo '|UOvyt xOmWv=O
hQ=a =[QOtLt QDmO

h} QW |DavY x=oWv=O 'jQ@ |UOvyt xOmWv=O
|@wka} OwtLt QDmO

R=Q}W x=oWv=O 'l}v=mt |UOvyt VN@
|y=W}ra |OytOtLt QDmO

R=Q}W x=oWv=O 'l}v=mt |UOvyt VN@
xw=m |ra QDmO

u=Q}= CavY w sra x=oWv=O 'u=Qta |UOvyt xOmWv=O
x=Wv=tQm OtLt QDmO

h} QW |DavY x=oWv=O 'u=Qta |UOvyt xOmWv=O
jkLt |Oyt QDmO

u=QyD x=oWv=O 'C=}@O= xOmWv=O
|N}=Wt |kv}ra QDmO

h} QW |DavY x=oWv=O 'sDU}U w C} Q}Ot xOmWv=O
|Q=Okt |ra QDmO

h} QW |DavY x=oWv=O 'l}v=mt |UOvyt xOmWv=O
uwvmt =[Q QDmO

Q}@mQ}t= |DavY x=oWv=O 'u=Qta |UOvyt xOmWv=O
Q=} Qyt nvWwyQ}t= QDmO

xaUwD w |R} Qxt=vQ@ QO VywSB |r=a xUU-wt|t}Ov |O=y QDmO
|DWy@ O}yW x=oWv=O '|Q=tat xOmWv=O

=ON s=v x@

C}Q}Ot w `}=vY |UOvyt

"CU= O=R; PN-=t QmP =@ xrHt u}= C=HQOvt pkv
"CU= O=R; ?r=]t V}=Q} w QO xrHt

11155�8639 |DUB jwOvY  u=QyD %|v=Wv
h} QW |WywSB w |tra |xrHt QDiO

66005419�66164093 %uirD
66012983 %|Q} wYD CUB

http://journal.sharif.ir %C}=U |v=Wv
www.globalsciencejournals.com %Qov} QBU= C}=U

pajouhesh@sharif.edu %|m}vwQDmr= CUB
http://www.fargahi.com '|y=oQi l}i=Qo x=oQ=m %A=J

h} QW |DavY x=oWv=O |Qw=vi w VywSB Cvw=at xRwL C=Q=WDv= R=
p=} Q 700000 %OrH Qy p=D}H}O A=J Ct}k

h} QW |DavY x=oWv=O %R=}Dt= ?L=Y
|Lr=Y Q@m =|ra QDmO %pw�Ut Q}Ot

|m =}v u=wN= |kDO}U QDmO -|�=iw uULr=w@= QDmO %u=Q}@OQU
QwB?=QyU O}aU QDmO %x} Q} QLDC=}yQ}@OQU

|OvtQ}N u=QwB %|rN=O Q}Ot
|DwQt =U} QB %|}=QH= Q}Ot

u=NhUw} =[QOtLt %|twta \@=wQ pw�Ut
|v=mQU} wD =t}U %V}=Q} w

=iw=@ |t}y=Q@=QwB s} Qt 'xr=OU= p; =t}W %|}=QH= Qwt=
R}tt |[DQt O=}xOvR %wowr K=Q]

|yrr=OU= |i]Yt %|}=Q;xLiY Q=DN=U w OrH |wQ KQ]
|y=oQi u=t}B %A=J w |:vi CQ=_v

|QO=v R=v=U w |v}UL=}vnQR@ C=O=Uq}tW %|v}JhwQL
O�=kQ}t |OtL= pRe %|}=Q;xLiY

33�1 |xQwO
2 1 |xQ=tW

u=DUtR
1396



C}Q}Ot w `}=vY |UOvyt

|Ot=L s} Qt QDmO
u=yiY= Qwv s=}B x=oWv=O � `}=vY |UOvyt |xOmWv=O

O=Sv|v}UL O=wH O}U QDmO
|Uw] u}Or=Q}Yv xH=wN |DavY x=oWv=O � `}=vY |UOvyt |xOmWv=O

Q̀=R |tO=N uUL QDmO
OR} x=oWv=O � `}=vY |UOvyt |xOmWv=O

|a}iQ O}Ht QDmO
h} QW |DavY x=oWv=O � `}=vY |UOvyt |xOmWv=O

|v=tLQ u}O@=ar=u} R QDmO
|Q=U OL=w Qwv s=}B x=oWv=O � C} Q}Ot |xOmWv=O

l}v|}=[Q s}y=Q@= QDmO
O=HU |r=a xUUwt � `}=vY |UOvyt |xOmWv=O

?r] Q̀=R VQ; QDmO
Q}@mQ}t= |DavY x=oWv=O � `}=vY |UOvyt |xOmWv=O

xO=R`}tU =[Q QDmO
=QyRr= x=oWv=O � `}=vY |UOvyt |xOmWv=O

|i} QW |v=t QDmO
u} wRk OL=w |tqU= O=R; x=oWv=O � `}=vY |UOvyt |xOmWv=O

|Q@xW}W Ow=O QDmO
OR} x=oWv=O � `}=vY |UOvyt |xOmWv=O

u=}�=QLY OW=Q QDmO
Oy=W x=oWv=O � `}=vY |UOvyt |xOmWv=O

|v=Qta sW=y QDmO
x}twQ= |DavY x=oWv=O � `}=vY |UOvyt |xOmWv=O

|tqe xO}aU QDmO
|Uw] u}Or=Q}Yv xH=wN |DavY x=oWv=O � `}=vY |UOvyt |xOmWv=O

u=}LDi O}Ht QDmO
CavY w sra x=oWv=O � `}=vY |UOvyt |xOmWv=O

|v=kQi |raOtLt QDmO
u=tQm Qvy=@ x=oWv=O � |UOvyt w |vi |xOmWv=O

|t_=m p[ir=w@= QDmO
u} wRk OL=w |tqU= O=R; x=oWv=O � `}=vY |UOvyt |xOmWv=O

|O=@;h} QW |DwQt |ra QDmO
OR} x=oWv=O � `}=vY |UOvyt |xOmWv=O

|O}wv =[QO}tL QDmO
Oy=W x=oWv=O � x}=Bswra |UOvyt |xOmWv=O

|@wka} O}aU QDmO
CavY w sra x=oWv=O � `}=vY |UOvyt |xOmWv=O

|YYND |x}Q}QLD C-=}y
|m =}v u=wN= |kD O}U QDmO :|YYND Q}@OQU �

h} QW |DavY x=oWv=O � `}=vY |UOvyt |xOmWv=O
|wO@r= Q}t= QDmO

TQOt C}@ QD x=oWv=O � `}=vY |UOvyt VN@ '|vi |xOmWv=O
|QY=v u}t= =[QOtLt QDmO

TQOt C}@ QD x=oWv=O � `}=vY |UOvyt VN@ '|vi |xOmWv=O
sOkt |rmwD =[Q QDmO

u=QyD x=oWv=O � `}=vY |UOvyt xwQo '|vi |xOmWv=O
|qwH RQ@} Qi QDmO

u=QyD x=oWv=O � `}=vY |UOvyt xwQo '|vi |xOmWv=O
|OQoP u}Or=s=ULO}U QDmO

TQOt C}@ QD x=oWv=O � `}=vY |UOvyt VN@ '|vi |xOmWv=O
|QyBU u=Qyt QDmO

h} QW |DavY x=oWv=O � O=YDk= w C} Q}Ot |xOmWv=O
O=@;Qyt |O}aU OtLt QDmO

u=Q}= CavY w sra x=oWv=O � `}=vY |UOvyt |xOmWv=O
|HwrLt sW=y QDmO

h} QW |DavY x=oWv=O � `}=vY |UOvyt |xOmWv=O
|tHv QyJwvt QDmO

h} QW |DavY x=oWv=O � O=YDk= w C} Q}Ot |xOmWv=O

u=Qw=Wt C-=}y
xO=R; |raOtLt QDmO

u=QyD x=oWv=O � `}=vY |UOvyt |xOmWv=O
=}v|DWy@ |raOtLt QDmO

u=vtU x=oWv=O � `}=vY |UOvyt |xOmWv=O
|Q}W@ |Oyt QDmO

Oy=W x=oWv=O � `}=vY |UOvyt |xOmWv=O
Q=O}=B |OytOtLt QDmO

p@=@ |v=wQ}Wwv x=oWv=O � `}=vY |UOvyt |xOmWv=O
xO}OvUB =[QO}tL O}U QDmO

|tRQ=wN x=oWv=O � `}=vY |UOvyt |xOmWv=O
?=kv V}=Q}B |raOtLt QDmO

OyWt |UwOQi x=oWv=O � `}=vY |UOvyt |xOmWv=O
|}=Wov=yH |i]Yt QDmO

x}twQ= x=oWv=O � `}=vY |UOvyt |xOmWv=O



xQ=tW u}= ?r=]t
%|WywSB Cq=kt

O=R=t |=RH= w u=v}t]= C}r@=k X}YND |xr�Ut pL QO IQU |vwtQ=y sD} Qwor= |=yQDt=Q=B |=}wB |R=Uxv}y@ 3
u=}t=vy@ O=wH w |�qw =[QOtLt

xv}W}@ � xv}tm |v=tQ; |R} Qxt=vQ@ OQm}wQ R= xO=iDU= =@ |r=t O@U ?=NDv= xiOyOvJ |xr�Ut QO Q=wDU= |R=Uxv}y@ 11
QwBuUL xi]=a w xvovR Q=Ot=v x@=OwU

|@}mQD sD} Qwor= l} j} Q] R= u; pL w C=mQ=OD C} Q}Ot Qw_vtx@ |L]UwO |[=} Q |R} Qxt=vQ@ pOt l} |xaUwD 21
u=W=m xO=Ru}UL |ra w |L}Ut TB}r= 'xO=Rs_=m u=QO=Q@ =[Q 'xy=m xQyR

=y|R=@ |x} Q_v OQm} wQ &|}xQwOOvJ u}t-=D |xQ}HvR QO C}iQ_ X}YND pOt |x�=Q= 35
|O} wv =[QO}tL w |R} Ra s} Qt

�jQ@ CavY |xRwL u=oQ@N %|OQwt |xar=]t� u=oQ@N Vv=O ?=UDm = Ov}=Qi Q@ O=Qi= C}YNW |oS}w Q}F-=D |UQQ@ 43
|v=kyO s} Qt w u=wN= u=t}B

x}rkv \}=Uw pkv w ptL |=yR=o C=QF= Vy=m Qw_vtx@ xOvvmu}t-=D ?=NDv= |=Q@ |R=i |xiOyOvJ pOt l} |x�=Q= 55
|t_=m p[ir=w@= w |}=RQ}t Q@m =

pL |=yVwQ w =ypOt Q@ O}m-=D =@ |OwHwt � |@=} Q}Ut � O}rwD |xr�Ut =@ \@DQt C=k}kLD Q@ |QwQt 65
|kQ@ h}U |Oyt w |v=L} Q |ra

xv=owO `} RwD |=yp=v=m =@ u}t-=D |xQ}HvR l} QO =}wB |Q=PoCt}k w C=e}r@D |=Q@ Vv |OQwNR=@ pO=aD 79
|mRQ@ |DU=Q |[DQt w |R=HL =[QO}U '|v=tLQ sU=kr=w@=

|iO=YD |=[=kD Cr=L Q@ Twmat w s}kDUt l}DUHr xJQ=Bl} |=ysDU}U QO Q=@v= w O}rwDR=@ Cq}yUD |@=}u=mt
C}iQ_ C}OwOLt =@ |awHQt |=yq=m uDiQo Q_v QO =@

91

|qwH RQ@} Qi w p=@|r}rH =QyR 'QwBu=}m Q=}yt
w |QDWt O}O R= swO CUO CqwYLt OwU |=yx}W=L w |Dv=Q=w |xQwO '<=kDQ= |xv}y@ K]U u}}aD

=y|R=@ |x} Q_v OQm} wQ R= xO=iDU= =@ xOvvmx�=Q=
99

|QO}L O}Ht w u=} QOvkv s_=m '|O=Oe@ CtYa
xaH=i x@ MU=B R=i QO C=Hv w O=Ot= C=}rta |=Q@ u=tRty X}YND w |Ov@u=tR '|@=} Q}Ut |xJQ=Bl} pOt |x�=Q= 107

|Q}t= |oQR@ |ra w |QO}L |Oyt '|Lw@Y xt]=i
pL QO SPEA-II w PESA-II 'NSGA-II |Q=mD@==Qi sD} Qwor= xU |xU}=kt

R=Ov=Q=@ Rm =Qt QO =yuw}t=m |Ov@u=tR |xr�Ut
117

|qwH RQ@} Qi w |OaU= |kDOtLt '|Qk=@ uULt
=yVwQixOQN C@=kQ Cr=L QO |D=e}r@D |=yxv} Ro OwHw=@ |DmQ=Wt C=e}r@D |xr�Ut p}rLD 129

l =DU |i]Yt w |�qa O}aU

%|:vi CW=OO=}
|O}rwDR=@ w O}OH |=yq=m Cw=iDt C}i}m ZQi =@ x[=Qk sqk= `iO w O}rwDR=@ 'O}rwD pOt

|Q=mxQ=@wO Ov}=Qi w |@=QN =@ x=Qty
139

xO=R|ar=] xrr=<=]a w j=DWt jO=YOtLt

%s�=t[
|U}rov= x@ Cq=kt xO}mJ 162


