
Arc
hive

 of
 S

ID

www.SID.ir

h}
QW

l}
v=mt

|U
Ovyt

11
8�1

11
"X

'1|
xQ=t

W'
26

�3
|xQ

wO AtB Ci}rQ}= Q=DiQ |R=Uxv}y@ w |OOa |R=UpOt
�OWQ= |U=vWQ� |wHWv=O� TtW xt=ovy

�|QDmO |wHWv=O� xO=R|ivL s=QOB
�O=DU=� |O}aU uULOtLt

h} QW |DavY x=oWv=O 'l}v�t |UOvyt |xOmWv=O

QO R=o j} QRD QF=Q@ xOWO=H}= |Qw=vW |wQ}v R= |Q}oxQy@ =@ xm CU= |y=oDUO AtB Ci}rQ}=
`=iDQ= x@ `}=t QO OwHwt Ot=H C=QP |DL =} Q_v OQwt `}=t S=BtB x@ QO=k '`}=t uwDU l}

s} SQ '|Qw=vW C@Uv 'xrwr Q]k Q}_v � QF-wt |=yQDt=Q=B Q}F-=D Q=DWwv u}= QO "CU= QDq=@
xDiQo Q=Qk |UQQ@ OQwt |OOa CQwYx@ 'AtB Ci}rQ}= l} OQmrta Q@ � xrwr pw] w u=} QH

xOW u}}aD =yAtB u}= |xv}y@ OQmQ=m |x}L=v w \}=QW j}kLD u}= QO u}vJty "CU=
OwHwt |@ QHD G}=Dv =@ |OOa p}rLD u}= R= xOt; CUOx@ G}=Dv |xU}=kt "CU=

C@Uv V}=Ri= xm OvyO|t u=Wv G}=Dv "CU= VwQ u}= ?wr]t CkO |xOvyOu=Wv
pw] V}=Ri= u}vJty "OwW|t =yAtB u}= OQmrta Ow@y@ Ea=@ xrwr Q]k Vy=m w |Qw=vW

"OQ=Ov =yAtB u}= |}=Q=m QO |}=RUx@ Q}F-=D xrwr

h shams@gsme.sharif.edu
hana�zadeh@mech.sharif.edu
saman@sharif.edu "|Qw=vW C@Uv '|OOa pL 'R=iwO u=} QH |wor= 'AtB Ci}rQ}= %|O}rm u=oS=w

xtOkt
sDvtwt w R=iwO u=} QH |x}rw= pwY= |iQat QO 'xrtHR= "OW p}rLD w x} RHD |QDW}@
OQmrta [1]sm |oOvQ@q=@ w lJwm ,=D@Uv |xrwr Q]k =@ |}=yAtB |@=} RQ= |=Q@
R=o u=} QH |tHL MQv ?ULQ@ ?; u=} QH |tHL MQv w '|UQQ@ AtB Ci}rQ}=
l} QO =wy |@O |=Q@ |}xv}y@ Q=Okt w OW s}UQD hrDNt |Qw=vW |=yC@Uv |=Q@
Ci}rQ}= XwYNQO 'u}kkLt Qo}O *|@ QHD C=k}kLD "OW pY=L X=N |xrwr Q]k
=@ �QDt 3 =D 1 u}@� lJwm |oOvQ@q=@ w QDt|r}t 12 R= QDsm Q]k =@ |}=yAtB
|D=ar=]t QO [2]"CiQo s=Hv= |}xDNr u=} QH |=Q@ 0 7 =D 0 55 u}@ |Qw=vW C@Uv
|=yC@Uv u}ty =@ =t= =yQ]k u}= R= QDlJwm |tm xOvQ@q=@ |=y?w}D Q]k 'Qo}O
xOW Q=OuRw |v=UwvQ}e VwQ R= xO=iDU= =@ u}vJty [3]"OW xDiQo Q_vQO |Qw=vW
|L=Q] x@ hw]at xar=]t u}= [4]"OW |R=UpOt R=iwO u=} QH '|OOa CQwYx@
|}xDUy |=yCNwU |QwQB R=@ QO xm xOw@ Ovr@ Q=}U@ pw] =@ |}=yAtB Ci}rQ}=
R= xO=iDU= =@ w |@} QkD CQwYx@ ?w}D QO |m =m]Y= Q=Wi Ci= =t= 'OvQ=O OQ@ Q=m

"CU= xOW xOR ?} QkD [5]|rv}DQ=t �=mwr |x]@=Q
|=yCNwU |QwQB R=@ QO =Q =yAtB Ci}rQ}= OQ@ Q=m xm |O}OH |=yxar=]t
pOt CLY |UQQ@ x@ AtB |}=Q=m R= V}@ [6]Ov=xO=O Q=Qk |@=} RQ= OQwt |}xDUy
|=y|R=Ux}@W R= R}v Q}N= |=yp=U QO "Ov=xDN=OQBAtBCi}rQ}= R}r=v; |=Q@ xDiQ Q=mx@
[9�7]"CU= xOW xDiQo xQy@ =yAtB u}= QO u=} QH |R=UpOt |=Q@ |OOa w |r}rLD
AtB Ci}rQ}= OQmQ=m \}=QW u} QDy@ u}}aD |=Q@ |OOa |R=UpOt R= j}kLD u}= QO
hrDNt |=yCaQU QO =wy w ?; R=iwO u=} QH Qw_vt u}tyx@ "CU= xOW xO=iDU=
|R=UpOt u}= R= pY=L G}=Dv "CU= xDiQo Q=Qk |@=} RQ= OQwt s�=k |}xrwr pN=O QO

"CU= xOW xU}=kt [12�10]Q@Dat |=ypOt G}=Dv =@

"OQ@|t xQy@ Ot=H w `}=t S=BtB |=Q@ |Qw=vW |wQ}v R= xmCU= |}xr}UwAtBCi}rQ}=
"CU= `}=t � Ot=H \wrNt =} `}=t x@ =wy j} QRD T=U=Q@ VwQ u}= QO ?; S=BtB
|QDsm |yOR=@ 'S=BtB |=yVwQ Qo}O =@ xU}=kt QO 'p=}U S=BtB |=ysDU}U ẁv u}=
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