
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@

u=Qta |UOvyt

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
|QO=v R=v=U w |v}UL=}vnQR@ C=O=Uq}tW %|v}JhwQL

O�=kQ}t |OtL= pRe %|}=Q;xLiY
=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
"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

33�2 |xQwO
4 2 |xQ=tW

u=DUtR
1396



u=Qta |UOvyt

x=Wv=tQm OtLt QDmO
h} QW |DavY x=oWv=O � u=Qta |UOvyt |xOmWv=O O=DU=

xw=m |ra QDmO
u=Q}= CavY w sra x=oWv=O � u=Qta |UOvyt |xOmWv=O O=DU=

|v}ULOtLtQ}t u}Or=OHtO}U QDmO
Q}@mQ}t= |DavY x=oWv=O � u=Qta |UOvyt |xOmWv=O Q=}Wv=O

|@ QF} u}Or= ?=yWO}U QDmO
TQOtC}@ QD x=oWv=O � CU} R\}Lt w u=Qta |UOvyt |xOmWv=O Q=}Wv=O

u=Qw=Wt C-=}y
u=}OQ=yDW= xr=u=UL= QDmO

TQOt C}@ QD x=oWv=O � u=Qta |UOvyt |xOmWv=O
?UvnQR@ uULt QDmO

u=QOvR=t x=oWv=O � u=Qta |UOvyt |xOmWv=O
xOwB |@=QD u}UL QDmO

u=DUQr x=oWv=O � u=Qta |UOvyt |xOmWv=O
TOkD u}UL QDmO

u=QyD x=oWv=O � u=Qta |UOvyt |xOmWv=O
u=}v}UL |OytO}U QDmO

=v}U |raw@ x=oWv=O � u=Qta |UOvyt |xOmWv=O
CUQB=ON |Oyt QDmO

sk x=oWv=O � u=Qta |UOvyt |xOmWv=O
|Ovw=N =[Q}ra QDmO

u=HvR x=oWv=O � u=Qta |UOvyt |xOmWv=O
|v=kyO ?w}= QDmO

TQ=i G}rN x=oWv=O � u=Qta |UOvyt |xOmWv=O
|v}ULx=W O}Lw QDmO

Q}@mQ}t= |DavY x=oWv=O � CU} R\}Lt w u=Qta |UOvyt |xOmWv=O
|wiY =[QO}tL QDmO

u=yiY= |DavY x=oWv=O � u=Qta |UOvyt |xOmWv=O
x}L@Y u}ULOtLt QDmO

TQOt C}@ QD x=oWv=O � xSwQB C} Q}Ot |xOmWv=O
u=OQ=m q} R=v QDmO

u=H}=@ QP; |vOt O}yW x=oWv=O � u=Qta |UOvyt |xOmWv=O
|OyDHt =[Q}ra QDmO

R} Q@D x=oWv=O � u=Qta |UOvyt |xOmWv=O
|wOyt |ra QDmO

l =Q= x=oWv=O � u=Qta |UOvyt |xOmWv=O
|}=@]=@] xO=ROHt =[QOtLt QDmO

|DWy@O}yW x=oWv=O � u=Qta |UOvyt |xOmWv=O
|Qwv xrr=KwQ QDmO

u=QyD x=oWv=O � CU} R \}Lt |UOvyt |xOmWv=O
uNUl}v u}ULOtLt QDmO

u=QyD x=oWv=O � CU} R \}Lt |UOvyt |xOmWv=O

|YYND |x}Q}QLD C-=}y
|}=iw uULr=w@= QDmO :|YYND Q}@OQU �

h} QW |DavY x=oWv=O � u=Qta |UOvyt |xOmWv=O O=DU=
|JsW} Q@= OtL= QDmO

h} QW |DavY x=oWv=O � u=Qta |UOvyt |xOmWv=O O=DU=
|Jv=mDU= uw}=ty QDmO

h} QW |DavY x=oWv=O � u=Qta |UOvyt |xOmWv=O O=DU=
Q=Wi= T=@a QDmO

u=Q}= CavY w sra x=oWv=O � u=Qta |UOvyt |xOmWv=O O=DU=
|Q=OQwNQ@ |raOtLt QDmO

u=Q}= CavY w sra x=oWv=O � u=Qta |UOvyt |xOmWv=O Q=}Wv=O
|Oy=RQwB u}UL QDmO

h} QW |DavY x=oWv=O � u=Qta |UOvyt |xOmWv=O O=DU=
|W} QHD OwaUt QDmO

h} QW |DavY x=oWv=O � u=Qta |UOvyt |xOmWv=O Q=}Wv=O
u=}mQD ?w}= QDmO

h} QW |DavY x=oWv=O � |SQv= w ?; C=k}kLD RmQt Q=}Wv=O
|t}vUD |raU=@a QDmO

TQOtC}@ QD x=oWv=O � CU} R \}Lt w u=Qta |UOvyt |xOmWv=O O=DU=
|t_=m |H=L uUL QDmO

OyWt |UwOQi x=oWv=O � u=Qta |UOvyt xwQo � |UOvyt |xOmWv=O O=DU=
|Q�=L uULtO}U QDmO

h} QW |DavY x=oWv=O � u=Qta |UOvyt |xOmWv=O O=DU=
|}wN =[QQ}t= QDmO

h} QW |DavY x=oWv=O � u=Qta |UOvyt |xOmWv=O O=DU=
xO=Rs}LQ Z=}i QDmO

h} QW |DavY x=oWv=O � u=Qta |UOvyt |xOmWv=O O=DU=
QwBv=}v=[tQ Q@m = |ra QDmO

Q}@mQ}t= |DavY x=oWv=O � u=Qta |UOvyt |xOmWv=O O=DU=
|}=QyR |OytO}U QDmO

u=QyD x=oWv=O � u=Qta |UOvyt xwQo � |vi |xOmWv=O Q=}Wv=O
QwBCO=aU |OytOtLt QDmO

u=yiY= |DavY x=oWv=O � u=Qta |UOvyt |xOmWv=O O=DU=
xkHqU |U}a QDmO

u=tQm Qvy=@ x=oWv=O � u=Qta |UOvyt |xOmWv=O O=DU=
QP; jO=Y O}Ht QDmO

u=QyD x=oWv=O � u=Qta |UOvyt xwQo � |vi |xOmWv=O O=DU=
|DNO}@ ?r=] QY=v QDmO

R=Q}W x=oWv=O � u=Qta |UOvyt VN@ � |UOvyt |xOmWv=O O=DU=
|v=tQyk uqUQ= QDmO

R=Q}W x=oWv=O � u=Qta |UOvyt VN@ � |UOvyt |xOmWv=O O=DU=
Rwt;Q=m OtLt QDmO

u=QyD x=oWv=O � u=Qta |UOvyt xwQo � |vi |xOmWv=O O=DU=
|t_=m |kDOtLt QDmO

h} QW |DavY x=oWv=O � u=Qta |UOvyt |xOmWv=O Q=}Wv=O



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

|Oqwi |WQ@ |=yQ=w}O |WQ@ C}iQ_ w |DNU QO xOvvm CNU hrDNt |=yV}=Q; QF= 3
|Q=Wi= xO=Rp}rH O}Ht w |myrk O}Ht

R= xO=iDU= QO |v=QTw@wD= sDU}U Ow@y@ w sm =QD |Q=PoCt}k |=yCU=}U |@}mQD w pkDUt Q=F;
u=QyD OQi � GwR |xOwOLt x@ |reW |=yQiU QO |YNW |wQOwN

13

|Qwi =[QO}tL w |LwOtt =[Q Q}t= '|tW} Q@= O}U u=UL= O}U
C@=F |xDyH OvJ w u=NQJ OwOv= lQD ?=UDL= =@ |vRw |vD@ |=yOU |m}t=v}O MU=B 25

|OtL= |kDOtLt w =}v|�=wv s=Qy@ 'Q}WOQ= |v=H}ra |Oyt
=DU}==v |]}Lt V=aDQ= CLD |O=R; xHQO OvJ |=ysDU}U |}=U=vW 37

GrN u}at w |@ w@Lt T=@a '|OtLt |tQm =[Q
xtQ;uD@ |=yu=tDN=U |}xRQr Q=DiQ QO u}tR s�=k w |ki= |=yxir-wt MU=B |xv}W}@ |v=tR |xrY=i Q}F-=D 47

|r}NOQm |v}UL OtLtO}U w |}=[DQt =[Q}ra
RmQt R= GQ=N w RmQtsy |Q=PoQ=@ CLD FRP =@ xOW QwYLt uD@ VvQm VvD |=ypOt KqY= 61

|tU=k =[QOtLt w |wUwt xrr= KwQ O}U '|Owt QU=}
CFRP |D} RwBt=m |=yxkQw =@ xOW C}wkD |=yxR=U |Q}PBs}tQD |UQQ@ 71

Q=OtDa} QW sW=y w |DNO}@ |v=tR s}y=Q@=
|Q@}=i u=t}U |xLiY VWwB =@ |Oqwi |xOW OQwv OQU |=y?=k |}xRQr Q=DiQ |UQQ@ 81

|@UQyW xO=R Q̀=R |ra w u=}rv} R u=Qyt
|}xv=Qm |Q}oO=} u}W=t w xDi=} \U@ p=Owt C=aq]= R= xO=iDU= =@ =yxR=U QO ?}U; X}NWD 91

|ryQwm =v}U O}U
Q}}eD 'wQ}v |=yVwQ T=U=Q@ s_vt |Oqwi |WtN |=y?=k =@ |=yu=tDN=U |}xRQr OQmrta |@=} RQ=

|Q}tN pYit O=ONQ w |SQv= 's}kDUt u=mt
99

|Qwv =QyR w |@L=Y |OwtLt |Uwt 'x=wNrO O}Ht '|} wmU= |v]w QeY=
lQLDt Qou=Uwv Q=O?=DW CmQL QF= CLD |rwvQ@ � Qr}w= |xv=yO OvJ ODtt Q}D |m}t=v}O OQmrta |@=} RQ= 111

|v=HtQo |t}Ok |@DHt w u}@l}v QwBOtLt u=t}=

%|:vi CW=OO=}
CU} R \}Lt w |vt}= 'CW=Oy@ x=oO}O R= R=U w CN=U CavY u=Q=mv=t}B ?=NDv= w |@=} RQ= |=Q@ xv}y@ |}wor= |x�=Q= 121

|}=QyR OtLt u=L@U w |U=@a Q}vt u}tQ; '|UwOk R} wQB
uwUvw}DU= VwQx@ pmW |[}@ |=ypvwD h=Q]= VvD `} RwD 131

|tr=a |Oyt w |v=tR |Oyt
xOvwW sQwDt |=yl =N |R=Uy@ QO u; \qDN= |xwLv w ly; ẁv Q}F-=D |UQQ@ 141
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