
Arc
hive

 of
 S

ID

|Qy
Wp

kv w
ptL

|x
S}w

'h}
QWu

=Qta
|U

Ovyt
51

�41
"X

'3|
xQ=t

W'
27

�2
|xQ

wO QO CNwU hQYt C} Q}Ot |=yQ=my=Q |k}@]D p}rLD
|QyW pkvwptL

�Q=}O=DU=� |v}}=v|rqH =[QOtL=
|R} Qxt=vQ@ w C} Q}Ot VywSB w VRwt; |r=a xUUwt 'O=YDk= xwQo

�Q=}O=DU=� |LwOtt =[QQ}t=
TQOt C}@ QD x=oWv=O 'pkvwptL xwQo
�|@ Qt� |O=Qt}ra O=OQyt

�OWQ= T=vWQ� � xO=ROyDHt =v}t
|R} Qxt=vQ@ w C} Q}Ot VywSB w VRwt; |r=a xUUwt 'O=YDk= xwQo

=@ "CU= �|QyW l}i=QD� 'u=Q}= |=yQyWuqm QO xS} wx@ 'u=OvwQyW |U=U= Cq[at R=
xOw@v |}=Hx@=H |woMU=B u}= R= V}@ =yCN=UQ} R V}=Ri= 'u=ow=v w C}atH OWQ x@ xHwD

QO pkvwptL |=[=kD C} Q}Ot 'u}=Q@=v@ "CU}v sy=Qi R}v u; QDW}@ OWQ |=yxv}tR w
C} Q}Ot |=yQ=my=Q |xU}=kt 'Q=DWwv u}= hOy "CU= xDi=} |}xS} w C}ty= Q}N= |=yp=U

"CU= |tm |Ov@xOQ VwQ l} |=yxDi=} =@ u=Q}= QO |QyW pkvwptL CNwU hQYt
OQ@y=Q Qy |xawtHtQ} R |=yQ=my=Q w �OQwt 13� xRwL u}= |=yOQ@y=Q =OD@= Qw_vtu}O@

'pkvwptL 'u=ow=v� xwQo 3 QO w |Qw;OQo 'OvwW|t =QH= QwWm 14 QO xm �OQwt 44�
|v=tQ; |x]kv VwQ R= xO=iDU= =@ =yQ=my=Q u}= TBU "OvwW|t |Ov@xDUO �CNwU
VQDUo %R= Ov=CQ=@a QDQ@ OQ@y=Q xU 'xrY=L G}=Dv T=U=Q@ "OvwW|t |Ov@C} wrw=

Q=yJ "|SQv= `@=vt VQDUo w OvtWwy pkvwptL VQDUo '�|r} Q xS} wx@� |twta pkvwptL
|=yQ=R@= w ITS OQ@ Q=m w VQDUo '|twta |xm@W VQDUo %R= Ov=CQ=@a R}v QDQ@ Q=my=Q
'|twta pkvwptL x@ |UQDUO Ow@y@ 'CNwU hQYt w sm =QD Vy=m |=Q@ l}i=QD pQDvm

|=yQyWuqm QO xJv; =@ =yxDi=} |xU}=kt "Q}PBO}OHD |=y|SQv= QO |Q=Pox}=tQU w VQDUo
w |twta pkvwptL VQDUo OQ@y=Q 'lQDWt xHw =yvD xm OyO|t u=Wv OwW|t =QH= u=Q}=

=} CUQO=v h} QaD ?@Ux@ ,q=tDL= �� |O=yvW}B |=yxv} Ro Qo}O w CU= u; Q=my=Q wO
"CU= xDiQo Q=Qk |yHwDsm OQwt �� xr�Ut pt=m =v

ahmad jalali@hotmail.com
armamdoohi@modares.ac.ir
m.alimoradi@imps.ac.ir
minamoj@yahoo.com

|=yOQ@y=Q '|QyW pkvwptL 'CNwU hQYt C} Q}Ot %|O}rm u=oS=w
"|v=tQ; |x]kv VwQ '=yQ=my=Q |Ov@C} wrw= 'CNwU |} wHxiQY

xtOkt "1
u=Q}= |=yQyWuqm *nQR@ Cq[at R=|m} x@ Q_vtu}= R= =D OWwm|t Q[=L Q=DWwv
uWwQ "OR=OQB@ pkvwptL QO CNwU hQYt �|} wHxiQY� C} Q}Ot |va} 'u=yH w
VQDUo '=yQyW uOWnQR@ w C}atH V}=Ri= '|r}Ui |SQv= `@=vt Ow@tm =@ xm CU=
|=yC=}r=t w ZQ=wa w CNwU u=Qo |=y@ =@ |DL� |YNW |Q=wU R= xO=iDU=
'=wy uwo =vwo |=yxOv}q; VNB 'u}tR uOWsQo '=yu=@=}N uOWQDdwrW '�uwo =vwo
|=y|Q=t}@ VQDUo '|a=tDH= w |@Ya |=yVvD '|Q=O}vW w |Q=O}O |oOwr;
w u}WvQyW `t=wH '"""w CN=UQ} R w pkvwptL u=ow=v lqyDU= 'xv} RyQB w l =vQ]N
|=yxW} Q |DUQOx@ w QDOwR Qo = xm OvwW|t Q=DiQo u=vJ u=yH sOQt |xtyC}=yv QO
Oy=wN |wQ *V}B Q=wo =v w Ov}=WwN=v |R=Ov=sWJ 'OwWv |} wHxQ=J w |UQQ@ u;
|=yxRwL *QDW}@ hqNQ@ xm CU= �2Q=R=@ CUmW� RQ=@ j=OYt 'O=ONQ u}= "Ow@

"CU= |twta VN@ w CrwO Cr=NO OvtR=}v u; pL 'O=R; O=YDk=

|xQ=O= |=Q@ xm |}=ys}tYD "CU= xOQDUo Q=}U@ |QyW pkvwptL |O=YDk= O=a@=
xDiQo �|Q=OQyW w QyW |=QwW� |QyW u=Q}Ot =} |RmQt CrwO |wU R= QyW |=yQ=m
Vkv "O@=}|t |vwo =vwo w syt |O=YDk= |=yx@vH uOW|}=QH= s=ovyx@ 'OwW|t
'Q=m � uwo =vwo |=yxRwL QO =[=kD w x[Qa u}@ Ovw}B |Q=QkQ@ QO pkvwptL |}x]U=w
|oOvR u=QPo |=Q@ sOQt |xty w OQ=O Q=}U@ C}ty= �"""w K} QiD 'O} QN 'VRwt;
*|v=tR w |r=t |=yxv} Ry QO Q}}eD xvwoQy 'u}=Q@=v@ "OvQ@|t xQy@ u; R= u=Wxv=RwQ
TBU w |Ov@xHOw@ 'xv} Ry Q@ CaQUx@ w s}kDUt Qw]x@ '1xv=t=U u}= R= |Q}oxQy@
xDioV}B |=ys}tYD QF= Q@ ,qwtat =yQ}}eD u}= "OQ=Po|t QF= |QyW Q=wv=N x=iQ K]U

"Ov@=}|t RwQ@

90 9 16 VQ}PB '1390 9 7 x}LqY= '1390 7 17 Ci=} QO %M} Q=D

www.SID.ir

www.SID.ir


Arc
hive

 of
 S

ID

"""QO
CN

wU
hQY

tC
}Q}O

t|
=yQ=

my=Q
|k}

@]D
p}rL

D

|=yxOv}q; Vy=m x@ CU= umtt =yQ=my=Q u}= "CU= xOW Crie =yxv} Ry w `i=vt
|=yxv} Ry V}=Ri= uwJ |Qo}O |=y|Q=DiQo ,q=tDL= =t= 'Ovt=Hv}@ |]}LtCU} R
|xty x@ `t=H |@=} RQ= l} QO "OvQ=O x=Qtyx@ R}v =Q l}i=QD |ewrW w u=Q@ Q=m
Q@uwRi= xm OwW|t OQw;Q@ OvtWRQ= |}=yOQ@y=Q w OwW|t |i=m xHwD xr�Ut O=a@=
|} wHxiQY uwJ |Qo}O `i=vt '|SQv= hQYt w |]}LtCU} R |=yxOv}q; Vy=m
xDW=O Q@ QO R}v =Q |ewrW Vy=m w 'Cq}yUD OQ@ Q=m C}vt= 'u=Q@ Q=m |xv} Ry QO

[2]"OW=@
|NQ@ x@ 'pkvwptL QO |SQv= hQYt w QyW sm =QD u=}t \=@DQ= Q@ O}m -=D =@ u}kkLt
u=OvwQyW |oDU@=w Vy=m |=Q@ ?U=vt |Q=R@= u=wvax@ u}tR |Q@ Q=m |=yQ=my=Q
|rOt �5xQ=}atOvJ p}rLD� R= xO=iDU= =@ =yu; [3]"Ov=xOQm xQ=W= |YNW wQOwN x@
u; R= 'co-plot VwQ |iQat =@ TBU w OvOQm x�=Q= ẁ[wt u=}@ |=Q@ |twyit
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R= xO=iDU= R= '|v=oty pkvwptL x@ |Q=OQyW w CrwO |DN=OQB |=yxv=Q=} sw=OD w

"OvwW u=t}WB u;
|D=tON =} q=m |=[=kD xm |t=ovy 'Q=wv=N 9OQN O=YDk= |x} Q_v T=U=Q@
=@ |DL '�OQ@ Q=m CQwQ[ ?@Ux@ =Hu}= QO� OW=@ VWmsm Q=}U@ 'Ct}k x@ C@Uv
Oy=m|t OwN Qo}O |y=iQ |=yxv} Ry R= Q=@H=x@ xO=wv=N 'Ot;QO Vy=m =} C=@F ZQi
'T=U= u}=Q@ "OQ}o@ CtON x@ =Q �|}=Hx@=H w x=vB QU Ovv=t� xOWO=} CtON =} q=m =D
=yQ=wv=N 'u=Q}= |=yQyWuqm QO CNwU hQYt w l}i=QD Vy=m sOa x@ xHwD =@
|=yxv} Ry R= uDU=m =@ =Q OwN |YNW |Q=wU CNwU |i=[= |xv} Ry ,=k]vt
QO ,=a]k xm Ovvm|tu}t-=D �l =QwN w l =WwB 'K} QiD 'CW=Oy@ xS} wx@� |oOvR Qo}O

"OW Oy=wN =O} wy u; |DW=Oy@ w |a=tDH= |ivt ZQ=wa w Q=F; 'COtOvr@
VQDUo Ovv=t '|YNW |=y|Q=wU OWwOt; QDW}@ |=yC}OwOLt |=QH=
x@ =yvDxv 'xDiy |=yRwQ QO OQi w GwR |=yxQ=tW OWwOt; KQ] |m} R}i |xOwOLt
|v=Uv= |wQ}v |xOQDUo |Q}oQ=mx@ OwHw =@ xmr@ 'OWv QHvt xm@W |ewrW Vy=m

"s}Ow@ |QDW}@ l}i=QD Oy=W xOQDUos} QL |RQt |=yx=QoQR@ QO 'T}rB

xr�Ut |=y|oS} w "1"3
O=OuwQ@ u=ty 'Ovvm|t p=@vO =Q COtx=Dwm Q=my=Q =} CU=}U l} xm |}=QH= |=yQ=m
|=DU=Q QO R}v CyHsy *Q=my=Q OvJ |xawtHt "OvDUy u=Q}Ot |=y|Q}os}tYD
Q=DN=U u}= QO QF= |xRwL "Ovm|t Q=m COtu=}t OQ@y=Q l} �|=y�hOy jkLD
QDlJwm '|}=QH= Q=ml} pta |xQDUo|va} "OwW|t xOQDUo q=@ x@ u}}=B R= '|DNQO
OQ@y=Q R= QDOwOLt R}v Q=my=Q l} |Q=PoQF= |xRwL w CU= u; |DUOq=@ Q=my=Q R=
KqY= w |QovR=@ OvtR=}v QDW}@ sy|}=QH= |=yQ=m '?@U u}tyx@ "CU= u;|DUO=Qi

"OvwW|t
V}q=B u=wD|t |y=o 'CQwQ[ w R=}v s=ovyx@ w \}=QW x@ xDU@ =Q =yQ=my=Q
|v}@ R=@ x@ R=}v u=mt= OL =D xm OvwW Vv} Ro CUQO u=vJ O}=@ =yOQ@y=Q |rw OQm
|U=}U x=o w |a=tDH= '|O=YDk= |=yxv} Ry =Q} R "OvW=@ xDW=Ov sw=Ot |QovR=@ w
'OUQ@ OQ@y=Q TBU w =yQ=my=Q |xOQ x@ |}=QH= Q=m K]U R= xJQy 'C=LqY= u}=
CU= u}= Qo}O syt |xDmv "OwW|t QDQ}PB=vu=Q@H |y=o w QDu}ovU 'QDxOQDUo Q=}U@
*OQwNR=@ RwQ@ xm |r=L QO 'OyO|t u=Wv =Q OwN QDOwR |}=QH= Q=m l} 10OQwNR=@ xm
OQ@y=Q l} ZQ=wa w Q=F; '?}DQD u}tyx@ w CU= |QDW}@ u=tR OvtR=}v =yQ=my=Q

"OwW Q=mW; |QD|vqw] COt QO CU= umtt

44

www.SID.ir

www.SID.ir


Arc
hive

 of
 S

ID

"""w
|L

wOt
t=[

QQ}t
= '|

v}}=v
|rq

H=[
QOt

L= 'VwQ u}= QO swO |oS} w xm CU= u}= Qo}O w '�uwvm =D ?qkv= R= V}B |v=Qta sHvB
w �CU=yu; wRH sy u=Q}= xm � CU= |UQQ@ OQwt Q=my=Q |v=yH |xv}W}B Qou=}=tv

"uOw@|tw@ XN=W xv

xO=iDU= OQwt C=aq]= w =yxO=O "5
xO=iDU= OQwt |=yQ=my=Q |xv}tR QO |UQQ@ OQwt QwWm 14 |xv}W}B |v}@ R=@ R= TB
O=OaD 'u=U=vWQ=m |Qmi u=iw] VwQ =@ =yu; |aw[wt |Ov@xDUO w xRwL u}= QO
QO CNwU hQYt C} Q}Ot |=Q@ =yu; |xawtHtQ} R Q=my=Q 44 w OQ@y=Q 13
'u=ow=v� =yu; QF= |xvt=O x=Qtyx@ xawtHt u}= "OW |}=U=vW |QyW pkvwptL

"CU= xOt; 1 pwOH QO �CNwU 'pkvwptL C} Q}Ot
|Ov@xOQ QO|v=tQ; |x]kvVwQ OQ@ Q=m |=Q@CUNv|oS} w Q=Okt|x@U=Lt|=Q@
|x}=B Q@|U=}U w|a=tDH= '|O=YDk=XN=W 29 O=OaD =OD@= 'xOWCi=} |=yQ=my=Q

%OwW |UQQ@ =yu; Q@ =yQ=my=Q C=QF= =D OW Vv} Ro Q} R |xHvU 3
\w@ Qt CNwU hQYt x@ s}kDUtQ}e =} s}kDUt Qw]x@ xO} RoQ@ |=yXN=W "1

'OvW=@
w uqm K]U QO =yvD 'xO} RoQ@ |=yXN=W R= TQDUO QO Q=t; 'u=mt= OL QO "2
sy =yQyWuqm K]U QO =Q =yu; Q}O=kt R=}v CQwY QO u=wD@ w OW=@v |QwWm

'OQm u}}aD
"OvW=@ xDW=Ov |v=WwBsy w 'xOw@ sy R= pkDUt xO} RoQ@ |=yXN=W "3

|QDnQR@ |xawtHt u=}t R= q=@\}=QW =@ xO} RoQ@ |=yXN=W xm OwW|t Qw;O=}
Fact Book |wU R= xr=U Qy 'u=yH |=yQwWm QDW}@ QO u=WQ=Okt xm =yXN=W R=
=yXN=W u}= [12]"OvOW Vv} Ro u=U=vWQ=m |Qmi u=iw] VwQ =@ 'OwW|t QWDvt
uOw@xDU@ u=R}t� |O=YDk= s=_v '|v}H?} Q[ '|Q=m}@ MQv 'Q=m |wQ}v %R= Ov=CQ=@a
QO =ywQOwN CNwU hQYt u}ov=}t 'xHOw@ GQ=Nt 'xHOw@ |=yOt;QO '�17O=YDk=
O=OaD 'p=ai |twta u=ow=v O=OaD '|Q=wU wQOwN C}mr=t |xv=QU 'Ci=Ut OL=w
'|twta pkvwptL VN@ QO |SQv= hQYt syU '|twta pkvwptL |=yx=oDU}=
'|r} Q \w]N pw] 'x=Qty w C@=F uirD \w]N O=OaD 'CNwU |=yx=o}=H O=OaD
u}ov=}t '�sOQt Qta u}ov=}t� |oOvR O}t= 'uR x@ OQt C}atH C@Uv 'C}atH
u=oOvyOT} wQU O=OaD 'CvQDv}= u=Q@ Q=m O=OaD '|O=wU=@ MQv 'CQH=yt MQv '|vU
'CL=Ut '|twta QDtwr}m � Qiv |xv=QU '|YNW QDtwr}m � wQOwN |xv=QU 'CvQDv}=
K]U R= x]kv u} QDq=@ w u} QDu}}=B u}@ K]U hqDN= '�R=@ =D xDU@ R=� CtwmL ẁv
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