
�14
00

�Q=y
@'h

}QW
u=Qt

a|
UOv

yt
11

5�1
05

"X
'1/

1|
xQ=t

W'
37

�2
|xQ

wO

|W
ywSB|Owt |}=Q}t QO |Ot=U@ s=o Q}F-=D |UQQ@

x}qwO |xm@W l} QO xOW |}=U=vW
�|QDmO |wHWv=O� |Lr=Y O=HU

p@=@ |v=wQ}Wwv |DavY x=oWv=O 'u=Qta |UOvyt |xOmWv=O
�Q=}O=DU=� � u=}wi]Yt u}t=O}U

u=QyD 'Qwv s=}B x=oWv=O 'u=Qta |UOvyt |xOmWv=O
�Q=}Wv=O� |Ow=O =[QOtLt

p@=@ |v=wQ}Wwv |DavY x=oWv=O 'u=Qta |UOvyt |xOmWv=O

R�=L Ot=U@ |xRwL |=yVwQ j} Q] R= =yxR=U |}=Q}t OQw;Q@ QO |iO=YD w |@} Q)= |=]N wO
VywSB QO "Ot=Hv=}@ =yv; Vy=m x@ Ov=wD|t ?U=vt |Ot=U@ s=o ?=NDv= w OvDUy C}ty=

|Owt |}=Q}t u@}aD |=Q@ =Q |iO=YD w |@} Q)= |=]N u} QDtm xm |Ot=U@ s=o 'Q[=L
|x}qwO |xm@W l} pw= Owt 6 |}=Q}t 'Qw_vt u}O@ "CU= xOW u}}aD 'OyO|t CUOx@

x} RHD =yvD - |HwQN |}=U=vW |=yVwQ j} Q] R= u=U} wo |xOvw}B sDU}U =@ xOW xDN=U
|vLvt VR=Q@ =@ Ot=U@ |xRwL QO x} RHD w �EFDD� xDi=}<=kDQ= Ot=U@ |xRwL QO

R= xOt; CUO x@ |}=Q}t Q}O=kt "CU= xOW OQw;Q@ hrDNt |Ot=U@ |=ys=o =@ w �CFDD�
u=wva x@ '�ITD� s}y=Q@= u=tR |xRwL |HwQN- |OwQw |}=U=vW VwQ =@ QwmPt |=yVwQ
Ot=U@ |xRwL |=yVwQ R= xOt; CUO x@ |=y|}=Q}t G}=Dv "CU= xOW xU}=kt =v@t |}=Q}t
|x]@=Q 'Owt Qy QO |Ot=U@ s=o w |}=Q}t u=}t xm CU= xO=O u=Wv CFDD w EFDD

QDW}@ QO RDQy 0 0625 |Ot=U@ s=o QO Ot=U@ |xRwL |=yVwQ "CU= Q=QkQ@ |]N ,=@} QkD
"OvO=O u=Wv �21 43 =D QiY u=R}t x@ =v@t |}=Q}t =@ =Q |@Uv hqDN= u} QDtm '=yOwt

sajjad.salehi.66 @gmail.com
amin.mostafavian @gmail.com
davoodi @nit.ac.ir

s=o '=yvD - |HwQN |}=U=vW VwQ '|}=Q}t 'x}qwO |xm@W %|O}rm u=oS=w
"|iO=YD |=]N '|@} Q)= |=]N 'Ot=U@ |xRwL |=yVwQ '|Ot=U@

xtOkt "1
|=y|Q=O=wQ '|oO}vDV}B |=ywQ}v w I}B Qw[L 'u; QO hrDNt Kr=Yt OwHw p}qO

[5]"CU= C=a]k u}@ O=R; |xrY=i w =y|oDUw}B=v OwHw 'CN=U
|m}t=v}O |=yQDt=Q=B R= |m} u=wva x@ |Owt |}=Q}t |=yC@Uv |@ QHD u}}aD
s=Hv= 1=yvD - |HwQN w |HwQN - |OwQw p=Owt |}=U=vW |rm VwQ wO R= xR=U
T=U= Q@ |}=Q}t |=yC@Uv '|HwQN - |OwQw p=Owt |}=U=vW VwQ QO "OwW|t
'OwW|t Ci=} QO xR=U �MU=B� |HwQN w �l} QLD� |OwQw R= u=t-=wD xm |D=aq]=
|=yC@Uv '=yvD - |HwQN p=Owt |}=U=vW VwQ QO xmu; p=L [7 w 6]"OvwW|t u}}aD
|}=U=vW 'OwW|t Ci=} QO xR=U |HwQN R= \ki xm |D=aq]= T=U= Q@ |}=Q}t
QO ,=DOta |HwQN - |OwQw p=Owt |}=U=vW VwQ xm |}=Hu; R= [9 w 8]"OvwW|t
u}=Q@=v@ [10]'OQ=O OQ@ Q=m 'pQDvm p@=k lJwm |=yxR=U |=Q@ w x=oW}=tR; \}Lt
p=Owt |=yQDt=Q=B u}}aD 'x}qwO |=yxm@W %Ovv=t 'nQR@ O=a@= =@ |ak=w |=yxR=U QO
[11]"OQ}o|t s=Hv= =yvD -|HwQN p=Owt p}rLD VwQ R= ,=Q=J=v '|}=Q}t xrtH R=|}xR=U
=yvD - |HwQN p=Owt p}rLD VwQ R= |}=Q}t OQw;Q@ |xv}tR QO |OOaDt `H=Qt
|=yVwQ QO xm CU= xOW xO=O u=Wv [13 w 12]'`H=Qt R= |[a@ QO "OQ=O OwHw
Ot=U@ w Owt pmW x@ C@Uv |}=Q}t |=yOQw;Q@ QO |QDW}@ |oOvm =QB '=yvD - |HwQN

|xm@W wO R=pmWDt|Y=N |xDN=UV}B |=ysDU}U 'Q=m =[i |x}qwO |=yxm@W
w s�=k <=[a= \UwD QwmPt |xm@W wO p=YD= xm 'OvDUy |v}}=B w |}q=@ |R=wt
x@ ,=DOta xOW QmP |=yxR=U "OQ}PB|t s=Hv= hrDNt |=ypmW QO u=H ?Qwt =}
p}rO x@ w OvwW|t ?Yv w S=Dvwt 'pLt QO w O}rwD xv=NQ=m QO xDN=UV}B CQwY
Z} waD C}r@=k w ?U=vt |DNU 'sm uRw '=QH= CaQU w CrwyU %Ovv=t '|}=}=Rt
QO xmu; OwHw =@ [1]"OvwW|t xO=iDU= nQR@ |=yxv=yO QO hkU |=QH= |=Q@ =[a=
=t= 'CU= xDi=} V}=Ri= |Q}otWJ RQ] x@ x}qwO |=yxm@W R= xO=iDU= Q}N= |=yp=U
"CU= xDiQ}PBv CQwY u=W|m}t=v}O Q=DiQ |UQQ@ |xQ=@ QO |i=m C=ar=]t u=vJty
|xOvw}B sDU}U =@ x}qwO |=yxm@W |a}@] |=yOt=U@ u}}aD OQwt QO xmu}= OwHw =@
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Ĝxx (f)

i
Gxx(f)2 � 1

TtBe
(14)

COt =@ VN@ Q} R nd x@ 15 |x]@=Q j@=]t ' Tt |Q}oxR=Ov= u=tR pm 'pta QO
T u=tR pw] =@ OQw;Q@ nd O=OaD |x@U=Lt =@ PSD Q=Owtv "OwW|t s}UkD T u=tR
G}=Dv u}= "O};|t CUO x@ j}kO OQw;Q@ l} CyH pY=L G}=Dv R= |Q}ou}ov=}t w
ODi=}@ j=iD= T u=tR COt =@ CtUk nd x@ |vqw] OQwmQ l} s}UkD =@ CU= umtt
"OyO MQ x@=Wt \}=QW QO Q=@ nd O=OaD x@ V}=tR; l} Q=QmD =@ CU= umtt =} w
|v=tR |xR=@ Qy QO hrDNt |=yOQwmQ u}ov=}t |xOvyOu=Wv nd O=OaD '`k=w QO

[23]"CU=
Tt = nd:T (15)

14 |xrO=at 'T u=tR COt =@ �f |Ot=U@ s=o |x]@=Q w Be h} QaD x@ xHwD =@
%OwW|t |U} wvR=@ 16 |xrO=at CQwY x@

"r2 = 1
nd

(16)

O=OaD x@ '|iO=YD |=]N Q=Okt xm OQm u=}@ u=wD|t xOt; CUO x@ |x]@=Q j@=]t
C@=F =@ xm OQm u=}@ u=wD|t 16 w 15 \@=wQ x@ xHwD =@ "CU= xDU@=w nd u}ov=}t
nQR@ |i=m |xR=Ov= x@ =y nd O=OaD O}=@ |iO=YD |=]N Vy=m |=Q@ 'Tt uOw@
u=tR COt '15 w 8 \@=wQ x@ xHwD =@ '|@} Q)= |=]N Vy=m CyH u}vJty "OW=@
Cio u=wD|t 16 w 8 \@=wQ j@=]t u}vJty "OW=@ nQR@ umtt |xR=Ov= x@ O}=@ T

Qo}Om} Tma CQwY x@ |iO=YD w |@} Q)= |=]N Q}O=kt ' Tt uOw@ C@=F =@ xm
=t= &O@=}|t Vy=m '|iO=YD |=]N Q=Okt 'nd O=OaD V}=Ri= =@ =Q} R &Ovvm|t Q}}eD
|=]N w |Ot=U@ s=o 'xH}Dv QO w Vy=m T Q=Okt '15 |x]@=Q x@ xHwD =@ p@=kt QO

"Ov@=}|t V}=Ri= |@} Q)=

u=ty xm � |Ot=U@ s=o u=wva x@ Be h} QaD =@ [23]'�2011� u=Q=mty w 8C=Ov@
%OvOQm x�=Q= 5 |x]@=Q j@=]t =Q |@} Q)= |=]N R= |@} QkD '�CU= �f

b
h
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