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�����������������	����������	����	�� ���� !"#$%&'()$*%�+,���!)%�-./0102�3456�7$*�8$&/.9:��; 92�*.<9:$�*%�7*=%�> ?@.)�A*%8.9�)$�B09C*�= 9) D�>9)%�.96�&"E9,6��).!9:F�.6�=8.2G�*=&2�36�80HI5J��2705D�8.:*.<:$�*%�+,��%.K"/$�>)$�8.E).L�39M��")$ 9L�N$&H�$*�&O2.,'�=%&M ��2�8.E��P%&2�Q$&6�$*�7$*��2RS=� L%�T 92�396�8$&/.:�35;&2�>)$�G$� <6�U �%&M �!)% L.:� �%*=F�Q=*�VW.#�X&<:�U>6Y,Z[W$>6=&�/�C= W$�R)&\�?C$] 69̂8_�à$�bcd*e!W$9fg.�99̀@�99h%i&99�j99W.<997k 99D��/99>9lM9mYed n�� =̂8o�p299q$ b�dr�Os/̀�999C*h 999tu0�lY,W%�pL9=vQ �pwn10p2lM9eYi:p*�9n xU�2=+y�W$z{| x6 ,L%�&O#�bQ̀}9lW��!6�3|=?9C$�39�.~)� 9�=$ #�.9�.�L�39M�39M�?9C$�8F�G$�&9j&6  :.6�3":$%�Q !�.�LA= �r2�3M��"C*%�367 !6�=?)$ 9L�u09C*�=8.E9�� 9!L%� ?C$�Q*.~"C*|j.,;�8.2G�*%�&O2.,'�T 2� ) !�9'�u.�9#�8%0"9C�Y2.9:��L�3M�%06��; 2�� Q=�j0O��=?)$ L�8%0"C��L�=%06��I�;&6�Q&/.:�&L�=U?O�9��39M��<102� �2�8.E)$�T 2�36�?:$%�P�C$�36�396�39M� !"9:$%�%09D=�+9,����$&/.9:�=?9#$%&' �-*0S��L=&���2�&O2.,'�%+��&O2.9,'�=P�C$�G$�Q%.)G�-./�\$�3M�.��F�G$�= � 2F�0,9:�8.9�L�396�U 9�%06�.!9:F�8.E9)$�c0#�u.�/$�=�,��-.ZS�.6�.y!j�= !":$ �� �2�T 2�$*�8.E)$�%0#�8.�*+6�&O2.9,'�7$&9�L�8.9�)$�.96�=8.�5�2�8$&/.:�.2$�U �%&M ��2�c0#�$*�&O2.,'�7.~).D�>,9O2�>9)%�G$�39M��"#.!9:�g.9C$&6�$*�&O2.,'�= !"#.!: �2�T 2� !":$%�P�C$� �%&M�A ���	��	������	��������	� *=%�*%�&C&6��Z5"�2�c$+;$�Q02$��92�?96.J*�&~) 4)�.6�-* J�396�= 9�%&M �$&/.:�8F��Oj�36�.)�=g&j�Q=*�G$�+,��8IOC�*%��9S.#�c+9;�=7=&��G$�?).�;� �2�*$&J�c$+;$�>)$�?2 #�35,C=�8$0!/�36�%0#�&<:�G$�= !"@&��?9).�;�Q$&96�Q$ ��2�7%.Z"C$�8.�F�G$� �%&MA�5/�7*=%�>)$�*%�?2 9#�*%�&<9:�39M��)$&9:�>9)$���*
www.SID.ir



Arc
hive

 of
 S

ID

���������	�
�����	����������������������������� � !"#$#%&'$()"*+,!$-,.$/#%.$0 1*2$3"*4$(56!$'(.78$9":;"$#%<=$*><!$0<?$::<� ="#*@$*AB,<C@$D:<B$0<.$#%<=$*>!$3#$0EF.$:)#*E)$3%B"$GH"$9*I$"3J0<FK&$-"$ L:>&$0M.,)$N  8<OPQ"$R:RKS8TU(VU$(<WXRH$OY,4*<<Z[O\T*$ Q"<<Z:SKR]Ŵ_̀$QVWaRHbc<(�TUR&<dF(1<C<O?',�<<.,e�<<<SCTMSBf"$cg<<<Z&c*<hi,jkl  R8<<cATQ(<<mn"$GdB$ZoSp<dmqr<<,.*i st/bQ,m$uvw s:!x-,)$*AB,C@$*.$Yy*4$0E�H"$,VJ(<B$,B$GC.$3#$"3$Yy$Y,zH"$0?$(Q,8$3#$':<):)"%=$ bH#%.$[,2y,)$gC{$0.$oAp)$,B|'":=$},~m$"30?"*<1$b2*<B$0<?$G<H"$-"$�<A4$GB q#3'y$qrm"$:m3|w 3'#$3#�0.Y,H%B"$gAm$oAC5B$"'L,;$.[#3*�<�"%+$Y,H%B"$L%m$-"$oC.$�;"$#%<=$( <m'#$Yy$3#$0?$o1,H$#%K)$*>!$3#$��"%+$GH"$':!$0 6C�)"*.$Y,),KFpB$(<B$qr<+"$qr<m"$(<B"*2$x%<m3$'oC.$�;"$0.$"3$:<)#*?$st /g<!3_y�u�w|3# (<B*.$L#3"%<B$0.$om"$[:!$[#'*m$[3'#$GH"$3#$0?$(]H":B$0.$(;,�)$0<?$bH3%<= $K;$0.$Yy$3#$*+,!$[%C!$Y,$(B*>!$(KH:4$L,;$G<H"$':H"*<m$ p<H,!$3,><!"$0<)%2� q*?"$x%m3$�6!stwopC)$|3#*><!$0<?$#%<.$GH"$*.$�*1$3'#$G<H"[Y,<K;$ :)#%.$[#*?$-,{y$(Brm"$[3'#$3#$*AB,C@$L%�8:B$Y"*+,!$0?$"3$L*CpB/:<;#$0B"#" s:B0.$#%.$�z6.$'q*?$0.$D:B$�B,!$0?$L:CFXV$D:B$-"$x,X )"$3%��B(�H#$D|w /o!"#$#%K)$7C)$0H*61$3,>!"$3#$[3'#$GH"$3#$*AB,C@$D:B$*<.$�"7)$'*61$3%��B$ Y,zH"$0.$�,p )"$*m$om"$0 p<H,!$o1r=$L"*.$0?$(;'*2$Yy$*m$*.$�"7)$7C)$'*<V om"|(FI"$�"7)$GH"$GH*V$(),�]4$GC.$,;$(),):<+$',;$#%<.$,<;|(),):<+$3,<6 1"$,<; (B$x%m3$0?$GH"$0.$:)#*?$":=$stw(),�]4$'om,k)y$-"$(<B$3,6 1"$,;$0<.$:<)#*? [#*?$L3,H$"3$Y,zH"$0?$GH"$G.Y,K�+$��B$/:)"����G.$(.UY,CPm$N .U<<,)%$.U<<<Y,CPm%$W?U<<.Sqc*<.U0<<h, 8<"̂cx%SmR3$L3"%$�H<<<0T)'Z#$�*$'&<O*C.*�Q"$L�:,B+U<'j�WUBT*W?<<, }'\3$+f"<m,8$L#,<'h"*TFZB�aB<<<, s'om"$3"%237.$Y,CPm%.U$,B$3:@$'[:�z6.$*C.-$GB$�37.$3:@$�,@$o<m"$�*C<m$|
www.SID.ir



Arc
hive

 of
 S

ID

���������	
�����������������	����������	����	������ !"#�$%�&� '(�)*�+,��-,�./0%.1�23#)�4%$"56�4 /0%$78,�789,�4 /:9;*�)%* 7*<��(*3;=>?",%�23#)�+��@ -AB%�+��*$.C(�7)$*�D0%�)*�7"1 E(FG=.HB�I�) 5-9��+JK�� (+��%"L;�<%'+-90 �.9:C(�M"N9O�2 9:P%� 9��4 !.9B ("Q�2 9:P%�R95STU�$FG=V)W9��%)�4 !.9B ("Q�$./H9XS���AY5P";�4 !.B ("Q�2 :P%�+��7%)�D0%�<%� U�./A1%*"6.B)%.�>7.;�Z"T(�"S( 56�Z.(�4[�)*�+,��) L;%�D0"A:\(�+9,�]9#%�]95:,�M 5:; ! �4[�)*�"P ;�5:; !�RO�<%�̂ Q*�+� +A1%*"6�]Q81�+��]S-B�4+9,��W95_�D59̀$%�$ .:C(�M"NO�+�� \B[�@ -AB%�a7*",�Z"T(�M 5:; !�)*FG="9(%�D59:!�$]9#%� *<%*"b��%.1�23#)�Z.(�+�� U�+A;%*%$�%)�$%�c d"e#fghi* j̀%�C̀%990.9k�g9� '̀%�#9ldQ9m̂n"op(%q.f'̀%�f'̀%�999r?%Y. f"51�qO99s�q$t5(�9u]p(9Dr�/999[�q?q*v%w"fxl\(3m(y(�$z%(9999? d{d'nBdg�f|%�p;9 Bq3nK(r99D�Ed;�/̀%}9999) B�p+��~������p(99p:̀%�D99999? L/� m�t5dxr&e��%�m�t5dxp*3mL̀%�Q9�̀%99�������$dÈ%�"̂���r"�q0pU( \999� F� 0)3�%��a�����= F*%3B 1�]#%)�l# '̀%3�%�+1 ;�+,) AE��$&�%�<%��%�$+9/0"0*��-9O�./K59�%> "�B�<%�l!�4 -B%�D0"A\��$"56�"�B�<%�l!�$%3H56>9S̀�<%�%)� 9(�l-9��.B$%.1��9U[� +��.!*�M �B�S#�) �*)$"6��3#�<%��A:LB�>1 9;�<%�&5�%��) SU� ��7*%�B��9�"�0� �( \U=>%)�4[�<%��* 0<��X��+,�*)%*��) L;%�*31�M 5:; !�)*�]5:,�239#)�Z.9(�+�� ?",%FG=]P E9;�$]9( 5��<$)�a"S( 956�i81%�$M E��4[�)*�$7*%*�G jA1%�]#%�7*",�",��%)�?",%�23#)>�9(�&J9;�%)�"S( 956�*)39(�)*�]95:,��0%.9(�4%39U �]-B%*�Z.(�<%��.0.��+,�.9;�* 9�0%�"S( 956�Z.9(�)39TU�"59#�)*�7)$*�D0%�)*$ 7)$*�)*�]-B%3U�]5:,�)*�3SB��0%.(�+,��%�4[��.B%�7) 9�$*�]9,"O�*39��+9���%
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�����	����������������������������� ���� �	!������"�������	�#$�%& '()*++,-./0++)12�345.67'8*++9.:++;.<++=7.>++?7'@7.A7.B670++C.D++,E.F*++GHE7. :IJ75'-.K5'C.3*;.:C.73.>E747'L.MNO.4P*Q)7.6R.ST?.35.40E7.0E7 :+;.>U+;.S,+V47. >+).W)*+E.:X,)A.SY7.35.Z[+(E.\Y70+).]'+Î).73.47.:+;.<+=7.Z',+_[C.0̀+J35 K0,)*E.5'C.40E7BSY7.35.Z',_[C.<+=7.K5'+;.aU;.>E747'L.b'c9.6*,).1d>+T,NO e_fgh.�fgi� 5'C.B0,jk.dZ',_[C.B]7'j+).*+C.:+;.<=7.l,UC.'HC.35.:,T,). mnMo=.Z0C.67',p.';qr.S)s.t>)A*@R.5[9 ,(̀+r.3*IJ*+=.*+C.K0,jk.a3*IJ*+=.:+;. Tuv*jk.Y>)]4'9.<=7.w'8.x3DC.05[9yz[̀+{).:+|VDX).4z[̀{).d}̀8.*)7. Z*~L.35.:Tu.:�[@.>XY5.4>E*O43.<=7.34 >E*+u*X�.:+C.K0,jk.SY7.35.Z',_[C .>).b'UO.K09.aNr').:;.>+).K3*+97.D+,E.'()*,-.b7D�{).:C.6R.35.453[J.40+X; .'()*,-.:C.�=[r.*C.73.K0,jk12�>):Tr*J.0u5. 735[+J.z*,I97.[N,E.:�.Z',_[C >).6*,C.'()*,-.:C.0X;� �U�H�Ys++V7�a+V7�6s.�ajH++�N�X�).�a++�I�M �Z'=.�M�{�E+u�sS).��,++�k3���LZ�[+++�X>)+,C*+UX).S++)nM�++�'G~+).4:X V74+�Y�a�H++oV7.��'�I�{+++.M�V�*+C.b7q 1>=[)*9*-.d2���� 1>)6*cX-.}̀8.:;.5370X-.}9*8.*YR.467DY3.>N97.6*,).35.0E*).A[U+V5.WrR. Z3R )R.�'(V5.P*,J.6[�>C7').045';.w7[J.4535.>)�'J.6*,).35.}̀8.534R.�E3� 35.5';.K3*97.0Y*C.*�XY7.:CK0,jk.SY7.35.Z',_[C.:;R/0+).'{+9.:+;.>o_7.6 >ou*p.'{9.�*_47.A7.7'().0Y*C.'()*,-y<+=7.z[̀{).>E*TUp.�_4.4';�.6[�. <=7.K5[C.0X(Y*-.09*C m5'CBZ',_[C.t73>+).570+I)7.67[+rm5'+CBa+{;.S+C.'+,uA.tZ*+?3.aU+;.Z7'+C./0+).>X{Y.K0,jk.>=*=7.�0u.�*HV.A7.l�L.:E.d5';.570Tok.A7.S,+X�Tu.:NoC.6*̀Y7.<8*�9.4'()*,-.<+cp.Z7'+C.'8*+9.:+;.>C[o+=7.4K[,+9 =360,.<=7.K5[T,-.73.6R.5[J.�0u.:C. 3*�O.:T�E.P[k.:C.mZ[+(E.�a+O.t *+=7
www.SID.ir



Arc
hive

 of
 S

ID

����������	
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www.SID.ir



Arc
hive

 of
 S

ID

����������	
����������������������������������� ����� !""�#$%"�&'()*+,-'()./0)1,2'()3"%456789"�:;<""=3">?()3"@ABC'(AD) EFG3HI>)JKJL EMN"8)(A"�)+I"O).P"Q !)@(A8)R,DS,�)!:)+,0)+,PO!:)*,DSIT)./0)U>:)RISV:ATLWU5()X:(:)Y�(:()(!):IO)A/Z�W3"[\ *)] *̂)Y0)+(A#,>)./_̀aS)X!*:). ()!:)R,"S b%cd)G,S*A0()3 ,- e)G3f,c/g)Rh/45)Gi!Î)R,- e)] *̂)h_f,�)A-�,/g)3f,aZ),"S )jhf:!*V)R*!RA/C0)A�,#)A&>)h_f,�� kle9'(C""""0./-b,""PH()N"""""+(A)/ab"a'()m7m"Pn�o2"""p0p./"""")N(PH"C"p@,) E*Xh/cT)R,S*A0()R(!(:)U5,- e)+,acdLW !*:). ()!:)A-�,/g)RI_&�)i,4̂)] *̂)h">)MI"a&�)q/f)XjA&">)h"_f,�)rs(h"-# 3f*:A-'(t� uUZa')+v)X(Aw)*""""X(hxyz{|}}}}~�� n9(�v)*nwuUH""�!9)X,�h"";&n��9)�,"uUcf"""#i�""�̂()3�"""+(;h; )Y_�)�N mw(Im�mO""�n=Y"""�0�(A"""""���7"""+, EGX:I#,2'(JK�L E3�(!)*()(!)3 ,b)�f,P5:)+Id)YT)3_/0)*U"5()�N"̂()�"bI�)h_T)�a')+I"d 3�):,0V),�fV)hDf)3 ,b)!:)@,[:I>LW ������ �A#,>)A&>)1If). ()!:)Y"�h2�)+,"/0)e()h"&0):!(I�)APc/0)!:)�h"�):!(*)G3"'q�)R( A-�,/g)3�3�.Q5)+,c ()!(h :)R(A0):IO)�I>)e()+V)!:)*:I>)Gi(q"�&�)*h" I[) �_b,S*3�+,/0)(!)A-�,/g)3HNO()7 ,�=h_TW(!:I"O)+,"S,_[)*,"S,�O)Y�(:()!:) 3�)AT�*h_T)3��eA�V)���)(hO)e(3�!(AH):IO)�/4>)(!)A-�,/g)*h_ThS:W �*U5, !)Y0)U5()R!(AH()�h�)*jU"/&HI�)*7�"=)Y"0)U"5()3=(AP#()*RA-S!
www.SID.ir



Arc
hive

 of
 S

ID

���������	�
�����	����������������������������� �� !"#$%&'(!)*+,!-$.!/0'!1(!234!-5!6789!:;(<=>!6%=,<3?!;1'<*5!;�3@4A!/0'!A'!B' C,'/3DA�,!6>!(:#ED!:C,'!;(<F4!G-H!B�I !:/3JD!K L1->1(MN3O(!P01-Q!R�S4!T-3>('!P01-Q!B-*8 !B<F4!U0'#D!A-V!B-=5!'1'!)=W8%XD!6Y ;(�Z#4'K�>)5:�[!:C,'!)*0#O!�J&!/0'!6Z!#41:->!/0'!;'�=*5!)=>� !\�]=D!1(!1'�=O!)=5:�[!�=̂0(!B<=,!1(!:;#&!_:�&!T-9<%̀!:�FD-3?!T< (!->!(6=Z!#=41'!-=>!;'�=*5!B�=@5!a%=W5!b�=O!1(!6=Z!C=,'!B#=0#c!/=̀!�FD-3?!d#D!/̀!#4#7%JD:B�3e<>'>/C,'!;(�Z!1<+f!N3O(!K L(<>!�FD-3?!C3IX&!(1<D!1(!U0'#D!�gZ'!hi,'!A-VR!1(!j6>kF,!b-]=0'!6Z!)]74! #$%&'(!)$0(!N0-79!�]4!:h(�D!C0'#5!1(K LRA-V!b-*5!C,(!6>!�FD-3?!d#D!1<lQ!�3,!'#=H!m<=,1!A'!(<H!�J&!->!6Z!)4-nZ! oGp)D_-̀(!hi,'!:#4(�Z"#=&!_:�&K/=>!b-n=9!b<=q!)4-n=Z!k=JZ!"C=>-.! />:rs-D!t'#F />69':1K L35'<H!a3$Z!uDvQ!hi,'!1#e!1(!B<F4!U0'#D!1(!�['!aB#=387Q!T1<e!6>!6Z!#0(!(-%,�̀!:#0#c!/0(!�<H!CH-$&!h# !bR!C8 !:C,'M#0#c!jC=,'!/3=*5!6=> kF,!)D!)D(-0!)0-523q!b-*5!A'!d#D!1(!6Z!a3$3>!)D6Z!#$$Z!#$,-$&jd#=D!#=$4-D! h�Z!:w]X>!6>K L1:(!1(!M<3=&!6=>!x-̀�=e!b'� -&!")Di,'!M1:(!1-J=&'!M�FD-=3?!d#=D!6=>!)85-=c! )*4!;'1!b'� -=&!)9#=D!1-J=&'!1(!;1:(!/0'!1(!234!)$0(!T- <y<D!6z8>!#$%H'(�?C̀-0KL1:(!1(!M6>b-0<D'kF,CF3ID!b-=0<D'!B<,!A'!C3>!u5'!6>!;(1':!B-5!"{=|'< !(<=H!)%=,:(!bR!1(!6Z!C̀-0!(<*4!�J&!1(!{|'< !/0'!:#&!6%X3̂4'�>!b-4-*8nD)D!hi '!hi,'!)D'�[!m<,1!:C3>!u5'!6>!'1!#4(�ZK L1:(!/0'!1(!�FD-3?!d#D!MB<D'!"C=&'(!(<*4!234!60�X̀!1-J&'!1(j:�=X̀!1<=S$D! 4b-]0'!6>!�-n%4'!�,!�>!_'2!C,'!C=̀iH!B'�=>!6=Z!)=5:�[!bR!�,!�>!_'24!234!: 6%n0-&!C,'!�QK
www.SID.ir



Arc
hive

 of
 S

ID

����������	
����������������������������������� ���� !"#$ "%$&'( !�$ )* +, -. /+&0�1 23"456$ +,-7. 8791 8'5. :&'5�&;  '57�&; <= >1 ?&@, -A )*&+,-7. /B7'C 2'7DE1 E-74F1,"( 87@GF -7A 8%H7I )=-A &6I* J&H4I1 K�,". !"#$ :&'5�&; �5L$ :"MNOPE1"7$1 2'75; E8791 ,>1,"QA 1�F RS9+ !�$ -A &T -4�1,1E 1+U �+E, 231 +, V/S$1 KW5I ��&A "%$&'( !�$ O&F -. /�3&XY "%$&7'( !�7$ EZ'A&73 �3&XY )&'$ +, -. 891 Z'[4H$"'\ !�$ ,+1S$ "].1 +, W$-3"̂@ &3 -0'� �3*U �+E, +, "%$&7'( !�$ -. /,+1S$ -_5̀ >1 V&%a W7$ !"7#$ )* +, W79 K,S7� !�7$ 89&b_FcW%I E-b'_F 2'A d&%T+1 ,S̀E 8'5;1 1"3> e".1NOPd&7%T+1 )&75; -7. EE/�IE&f3SF1+g8,SA -A891 �W$8'aE"f$ 8@GF �'f̂AU �&XY +, "%$&'( !�$ 3"%$&7'( -7A J&H74I1 )&'A +, )&3S_a -3"̂@ �NOP,S75I B7'I ,+1,U�"%$&'( !�$ NOPh1"\1 >1 +E, )1"a&� -. 891 WV-74F1,"( )1�A B'I d&#LI1 �7I1  �,"A +&. -A 1+ WI1E1"@ Zi= ER&]$1 )* 25h +, E-7j'$> 231 +, -. WH. 2'DE1 K�I1 W$ k$&I ��'$&I /S%I l31�$ ?"4̂$ 1+ E1 -. 891 /"'mSA �fF+, �I1U �IS5I n1+, -7. 8791 /+&07�1 ,+1, ,S5I )* +, "%$&'( !�$ "0� -. /"o3, :&7%g  �5L$ :"M= /"%$&'(NOP891 ��� �,E"9 U2'7A W75iL$ R1�7̀ �+E, 231 +, /"'7mSA "07� +, R1�̀ 231 ,SA )&f31 /"%$&'( :&%g1 "9 "A J&4. p;1 E)&I&5_H$891 �,". 1�'( ,S5IU �E1>1 �'_[T -A )1"a&� /"'mSA >1 �0A �I,+E* /E+ RS79+ !�7$ +, W3&;"07� E e".1NOP�I,E"9 c_5̀ >1 W$-Wbm )1ST ,"7A e&7I 1+ W7_= 23�D1Upi7� 2731 -7A &XY p$&� -. �$* ,S̀E -A :&'03�A3�75L$ :"M7= !�7$ +, q'H7A "LA +, /� NOPW$�+&�1 W03�A ?SI r3 -A )* 8'A "; E891 �j.U ��$-_5̀ >1 1�+E, 231 +, -. WL3 �$* ,S̀SA -L3�$ K8%79&j$ -7A -7. ,S7A W3&7;  9eG91 W$1"s RS9+ :,tE W$ �,E" /S7%I l31�$ 231 Z91 E��Nuvwxyz{ P 8791 |+ "%$&'( �DST )&$> +, -. Wg,1S= -A "a&� )* +, -. W$�+&�1 ,SA �,1,,".U
www.SID.ir



Arc
hive

 of
 S

ID

���������	�
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