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5q(�+JB$M +"�:="." F="3G!. #1�. $H I�DJ�:-.�AD0 F=?-�(L
�_bS +J#:JEL:H20 FC67 FD57 FE31.

1�!J_! .
9M�GE N�.G!. 9H 9O*� �H'.$PH �PJ3" 9P) �PL. 5QD78 F5(4- ?:R�" I�-�L*- 3 �J3" 5:*A< '�E

9M�GE S�. SD:T��*P,) �" 5��DJ�: '�E?:R�" U+V ."�." WL�M: 3 X*BY: 5��DJ�: ?:R�" 9H 1�D- �E
5: Z�,-1. 5P@� ."�." "*PO3 �*P,) 5��PDJ�: [PQ4J�H 3 =*\J�PH �D!$] Z�D: '"��1 ^�@_ 9) ?E"

#3� F5��DJ�: `�a- ��(b�L c;d. 3 �*,) '.$H X*BY: 5��DJ�: ?:R�" "�+�. �*aM: 9H WL�M: '�E
. ="�4(L. .�L. ="3G!. #1�. $H I�DJ�: `�a- 1="3G!. #1�. $H I�DJ�:Fe�(7Pf- I�PDJ�: ="�PL�PL. '.

9)g�.�5P: X*Pfh: 13$P:. '�PD-" �" I�DJ�: [@_ S�$�<*P- I�PDJ�: SP�. ."*P_5?PMi I�PDJ�:
9BV$: �L. '.9) F=?_ "�+�. ="3G!. #1�. WfV $H F5��j- ^$/: �� ?DJ*� [V.$: 1. k� $E �"
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ND& 9H ="3G!. #1�. $H I�DJ�: 97L�h:5P: 9P(b."$& 5(AD0 I.$q. 97L�h: 3 �AD0 5MDH'.$PH ."*P_
 5P2t�3 3 W��Q: 3 ��.G: F="3G!. #1�. $H I�DJ�: `GD-�@: F�*aM: S�.9PH 5��PDJ�: U(PfDL SP�. '�PE

=��P_. `��Pji NPuH �" .�P!$2 ?PE.*b �.$P0 5PL�$H "�*P: `*PL 3 `3" NuH �" ��/(b.9PH '.
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l�L �" �J3" 9O"*H '$f) 9) �L. �J3" x��u: SD:T� �"   .�PL. ="*PA- ?�?,� .� yB(u: '�E
MHI�PDJ�: UjPL .�PL. '�3$Pr 5��PDJ�: `�a- �" $a- ?�?+� 3 c;d. I�3$r S�.$H�SD:TP� �" �PE

l�L SDH �" �:. ="*H NE�) 9H 3� e�7�$\� 9O"*H '�E1356 ��1365w�Pb z�.$P_ [DJ" 9H (#. PE)
U�$h� 3 5BDAh� {MO ?M-�:?:R�" NE�) �B< 9H 5��DJ�: '�E?:R�" F5O��b '�E 3� F5(4- '�E

 9H FSDM|AE .�L. 9(_.%2 N�.G!.5PH 3 5P(4- '�E?P:R�" 9H �J3" 5>(fH.3'�E?P:R�" 1. '1�PD-
 �� =?�"$2 }<�H 5��DJ�: 5��DJ�: '�E�.GH.$D2 �.$0 9D_�V �"-?9P��& Z"*PH kPi*) ZR $PH =3;P< .

I�DJ�: SD��& UjL ZR l�7-" 9H 3 5��DJ�:e;PA< F�P4- '�E?P:R�" Z�-�PL*- 3 �J3" '�E?:R�" �" �E
�L�DL N\-Z�@:. �J3" x��u: �AL 1. �jM� "�/(0. UDaM� �" .� 5J�: '�E .�L. ="$) $�%&
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9��& 1. 5~QH $H =1.?-. 1. NDH ��,! F�*,) 5��DJ�: `�a- I;@,: 1. 5@��D!�Q: 3 5��DJ�: '�E
9��&I�DJ�: S�. =?A< .�L. $>�" '�E�)$_ 5��DJ�: 9��& 3" 1. �EvAO "GA(L" 3 �*\V 3 �E '�3R
5:9��& "*O3 ."*_�D!�Q: 3 Fki*) 5��DJ�: '�E�.$! 3 �E��P,! "�+�. $>�" ^$8 1. 5��DJ�: '�E

�$- ��$8 1. 5��DJ�:9��& 9H '?<�/� '�E Z�PD: 1. WO*: F"*O*: �D!$] U) '�E (P!��" =GPD>-. S
�DJ�Q!.� ZR 5PL*fh: �*PYH 5P�.$O. `�Pa- �" 5(J.?P< 5PH =�P2 3 9(P,2 '?DJ*� 3 '"�/(0. '�E

5: $�?�?_.?��A-
9P) �PL. 5A(PfDL '�.$P0$H 5��PDJ�: ��(b�PL c;d. �" Uj: `�2 F"*O*: �DQr3 9H 9O*� �H

9��&P,! F$(P,DH '�E?P:R�" WPf) $H =3;< 3 ="*A- ="$(f2 .� 5��DJ�: '�E1. 5P~QH $PH 5��PDJ�: ��
9��&5: NE�) GD- .� "*O*: '�EI�DJ�: .?E"5: 9M�GE 3 ^$/: $H '�E$PH I�PDJ�: [@P_ 9H ?M-.*�

$Pr�V l�PV �" 5��DJ�: ��,! 1. 5,uH 9(7J. F?-*_ �.$0$H ="3G!. #1�. $H I�DJ�: [@_ 9H �� #3$!
5: ^$/: $H I�DJ�: '3�`�*� 9) ?_�H5A- 3 �L. .1 ZR Z.*� 1. 5@� ."*A- 9Dd*� S�. 1. NDH .�

#3�5: 9) 5��E="3GP!. #1�. $PH I�PDJ�: `�Pa- '�.$0$H "*_ 5��DJ�: 9��& #$(f2 9H $+M: ?-.*�1

5:.?_�H

3DZ�*� .5,�2&( @A6( ): <"BC"! N"O3 +"�
1�. $PH I�PDJ�: 5P2t�3 SDPJ3. .�PL. '��DfH '��.G: '.�." ="3G!. #1�. $H I�DJ�: 5�.$O. `�a- #

I�PDJ�: ="3GP!. #1�. $PH I�PDJ�: `�Pa- �" l*AQ: �*YH .�L. I�DJ�: S�. Z"*H 5J$(M) "*b ="3G!.
9H =?_ �b."$&=�P>MH $��PL 9P) 5-�P:1 F=�>MH k� 9BDL35P: ?P�$b ZR 1. �PE`;P<. �Pj-R 9PH ?PMM)

5:=�>MH .$�1 ."*_PD: ZR Z"$P) ��@-�(PfH 3 5��DJ�: ��7(<. �!���" 9H [��: �.?�$b '�E[P) 1. Z.G
�P� ?PM) `;P<. 5PQ0.3 ?PV 1. $(A) .� I�DJ�: 5E�>MH $2. U(fDL S�. �" .?M(fE "*b 5��DJ�: 5E?H

5: [\(M: '?QH �.?�$b 9H I�DJ�: S�. F"1."$�- .� "*b 9H �BQ(: I�DJ�:`?P< $P>�" I��P7< 9H ."*_
=�>MH Z��1 WO*: I�DJ�: �b."$& 3 $f) yDB@� '.$O.5: '?QH '�EH 9) "*_?M(PfE y0.3 Z.?

?PE.*u- .$(PL. =?P,- �Pb."$& �Pj-R I�PDJ�: 9P) 5��En�) ?�$b 9H 5B��A� �.?�$b [DJ" SDAE 9H 3
.�_."2�" '$Pq. 9) 5MQ: S�. 9H �L. '"�/(0. $a- 1. Z"*H 5�Mb FI�DJ�: o*- S�. 52t�3 SD:3"

�AD0 �" '$DD�� 9+D(- �" 3 �_." ?E.*u- vH�M: 5��+H�O- "�+�. 57f- '�E5AZR 9PH S�. 9(7J. .?M)
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: <"BC"! D-7B. <()E(5,(, FB#G; A( 5,">-0( ": 5,�2&( @A6( )-5J3"-0 !#

 5P2t�3 $>�" 1. .?_�H Z�f@� In*/h: 9AE $H =?_ l�A<. 5��DJ�: �$- 9) �L. �$_SP�. '�PE
5A- �BY: �Dd�b S�. 9(7J. 9) �L. '"�/(0. ?_� �" N�.G!. I�DJ�:9PH .�PL. 57Pf- 9P@BH F?_�H

. F5��DJ�: 9��& Z"*A- ="$(f2 [DJ" 9H ="3G!. #1�. $H I�DJ�: 5���7<9��:$L =GD>- .� ?DJ*� 3 '�.%2
 5P: Z.�.%>(L�DL SDM|AE ."." ?E.*u- NE�) FI�DJ�: o.*-. $��L $Da-$PH I�PDJ�: l�PA<. �PH ?PM-.*�

I�DJ�: $��L ="3G!. #1�.�)$_ "*L $H I�DJ�: 9BAO 1. �E =GD>-. ��$8 S�. 1. 3 ="." NE�) .� �E
9��:$L7�: $q. .?ME" N�.G!. "�/(0. �" .� '�.%2$H ��b."$& 1.$��.$P! 1. '$D2*PBO F�*,) '�E

Z�AD& 9H "3�3 [Djf� F5��DJ�:9\YM: '�E5P�.$2 ^$/: 9H [D: NE�) 3 ^$/: '*>J. l$(M) F'.
$PH I�PDJ�: U(PfDL WP��Q: 1. .�PL. I�PDJ�: %Pb. #3� S�. '��.G: $>�" 1. '�3$r$Ds '�En�)

5: ="3G!. #1�.9M�GE Z*i '"�.*: 9H Z.*� $O. '�PEZ"*PH vDPL3 [PDJ" 9PH I�PDJ�: o*P- SP�. 5P�.
9��&[PDJ" 9H �L. S@A: 9) ZR 5(AD0 I.$q. 1. 5_�- 5-.$>- 3 ="3G!. #1�. $H I�DJ�: 5��DJ�: '�E

=��*) �" ZR I.$q. [DJ" 9H �� 3 ZR Z"*H 5b$- ?Mi."*A- =��_. "?-*D�H o*03 9H I?:

4. D:)e; <"\C"]!
. x��b �" 9(!$2 I�*d I�QJ�Y:="3GP!. #1�. $PH I�DJ�: 5(AD0 I.$q. 97L�h: �*aM: 9H �*,) 1

9PQJ�Y: 3 5PL�$H "�*P: NE3t& S�. o*r*: 9H k�"G- 5��<*r*: �B< SDAE 9H 3 ?M(fE "3?h:
9(!$2 �.$09P) �PL. 9(!$2 I�*d 9MD:1 S�. �" 5��QJ�Y: GD- [b." �" =?_ `�+-. I�QJ�Y: �" .?-.

ZR 9H 9:.". �" ?E.*b =��_. �E.?_
Z.��@AE 3 ?-�(f�$)1)2011�$P- N�.GP!. ��PqR Z�PAJR "�P/(0. I�<;8. 3 ��:R 1. ="�4(L. �H (

�AD0 �YL $H .� ="3G!. #1�. $H I�DJ�:="*A- 97L�h: �E9PQJ�Y: S�. �" .?-.8SP�. UPj: l*P/h:
9P(!$2 �.$P0 5L�$H "�*: ?M(fE ="3G!. #1�. $H I�DJ�: [:�_ 9) �*,)[Pd�V g��P(- .?P-.SP�. 1.

5: Z�,- 9QJ�Y:9P) '"�3R$PH �PH 9Pf��\: �" 5PL�$H "�*P: In*P/h: �" �AD0 N�.G!. 9) ?ME"
�PAD0 N�.GP!. 3 ?M(PfE $(A) ��DfH ?-"*H 9(!$2 [@_ "�/(0. �" 5:�*� I.��a(-. 1. [d�V�" �PE

ND& ?VZ�� 3 GMD@MO .�L. ="*7- 9DJ3. 5MDH*)2)2000 ="." kPDM@� 1. ="�4(L. �H (- (PLl?P: F=?-�
 ?:R�" �H 9YH.� �" .� 5��DJ�: c;d. 1�L 9D7_="3GP!. #1�. $PH I�PDJ�:�*P,) '.$PHl�PV �" '�PE

5: c$Y: 9QL*�5P: Z�PDH F�PL. =?P_ `�P+-. l��- �*,) "�*: 9) 9QJ�Y: S�. .?M��A-$P2. 9P) ?PM)

1. Christandl, F. et al. (2011)
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="3G!. #1�. $H I�DJ�:I�DJ�: $>�" S�G>��Oen*PAQ: �$P- S�. "*_ UD\(f: $Ds '�E1. $P(A)20
5: �J�b�- 5Bb." 5!$/: x��u: ?d�"1. ZR l*P70 3 5��PDJ�: 9P��& #$(Pf2 '.$H �J3" 3 ?_�H

�L�DL ?��H `"$: ^$8U@h: '�E�*,) 9H �7f- .� '$�'.$PH 3 ?P��A- l�PA<. 9P(!�� 9QPL*� '�PE
�" ."?PMH ��P) 9PH 5��DJ�: `�a- Z?_ c;d. =.� �" .� vH�M: ?��H $(jH 9+D(- S(!$25PL.3$) �*P,)

9QJ�Y:kDJ." zL*� '.1)19975P(AD0 I.$Pq. 97PL�h: `.GPJ. 9PH ZR m�L. $H 9) �L. =?_ `�+-. (
9H 1. S@A: 5:�*� z�.$_ �" ="3G!. #1�. $H I�DJ�: '$D2��) 5:�*� I.��a(-. "*O3 3 "�/(0. �"

="." l3?PO 1. 9P) 9QJ�Y: S�. g��(- .�L. =?_ ="." 5d�b �DAE. F5L.3$)- PLl�PL =?-�(1996
5: Z�,- F�L. =?_ ="�4(L. 5L.3$) �*,)�AD0 �" 5B) N�.G!. 9) ?E"9H 9)) �E�b�P_ 9BDL3

="$b=1.?-. 5_3$! Z.GD: 9H $�).?V F9-�MD7_*b �*YH (�L. =?_ '$D227/33 "*PH ?PE.*b ?d�"
 "3?V$�).?V 9-�MDH?H �*YH2/55: ?d�"9QJ�Y: .?_�H zL*� S&.� �*,) �" '. �P)*6�:��2)1994 (

.$P�1 �L. =?_ 5!$Q: 5J1�M� I�DJ�: 5<*- ="3G!. #1�. $H I�DJ�: ZR �" 9) F�L. 9(!$2 I�*d
5: NE�) �E?:R�" N�.G!. �H ^$/: 9H N�.$2 F^$/: $H I�DJ�: o*- S�. l�A<. �H SDM|AE .?H��

#3�="." #3� m�L. $H ="3G!. #1�. $H I�DJ�: l�A<. '�E-SP�. �" =?-�(L=?P_ 5P!$Q: 9PQJ�Y:
 =?P_ 5!$Q: 5\�$4� 3 '��7(<. #3� 3" m�L. S�. $H 9) �L.$Pq. '$Pa- "�PQH. �" .?P-.$PH I�PDJ�:

="3G!. #1�.�)$_ 5E?H $HUDA/� 3 �E�)$_ '$D2�AD0 '3� �E9P) 5-�P:1 �" �E$PH I�PDJ�:
="3G!. #1�.5: l�A<. 5b$- k�. ^�PQ: 5(:?Pb �� n�) 9) 5-�:1 �" �� 3 "*_F�PL. I�PDJ�: 1

5M�G�.$2 3 ;L� .?M(fE Z�f@� I.$q. '.�."3)1991�$- I3�4� F( �" ="3G!. #1�. $H I�DJ�: '�E
5P: l�PA<. �E�*P,) SP�. yB(u: v��Md SDH �" 9) 5��&3�. '�E�*,)SP�. I.�"�Pd '3� 3 "*P_

5: $q. �E�*,)="*A- 5L�$H .� "�.%2 ="3G!. #1�. $H I�DJ�: 5(AD0 ��qR 3 ?-.I�DJ�: $��L 3'�PE
1. ="�4(PL. �PH .� 5�.�"�Pd I�:?b 3 n�) 3 �*,) $E [b." I�:?b 3 �En�) '3� $H UD\(f: $Ds

="." kDM@�-="*A- 97L�h: 5J�: �L�DL 1�L 9D7_ �.GH. Z.*M< 9H =?-�(L9P+D(- l?: S�. �" �j-R .?-.
9(!$2="." �" '1�L 9D7_ S�. �*aM: 9H 9) ?-.-P/h: ?P��H =?-�(PL �PAD0 3 In*�$P! .GP-3�" �PE

?-*P_ 9P(!$2 $a- �" .G-3$H yB(u: '�E*���ML Z.*M< 9H 5��DJ�: �$- o.*-. 3 ?-*_.`*P_ 3 �*P2R4

)1988Z�P,- ="3GP!. #1�. $PH I�PDJ�: 9P��& Z.GPD: SDPDQ� �PH k�G@: �*,) '.$H "*b 9QJ�Y: �" (

1. Dalic, M., (1997)
2. Tamaoka, M., (1994)
3. Grassini, B. & Rossella, (1991)
4. Aguirre, C. & Shome, P., (1988) www.SID.ir
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: <"BC"! D-7B. <()E(5,(, FB#G; A( 5,">-0( ": 5,�2&( @A6( )-5J3"-0   

5:Z*-�0 �" I.$DD�� 9) ?ME"9P��& 3 �$P- Z.GPD: 9Pi 9PH '�.%2$PDD�� .� ="3GP!. #1�. $PH I�PDJ�:
5:5: Z�,- 9QJ�Y: S�. 1. [d�V g��(- .?E" �$- NE�) 9) ?ME"="3G!. #1�. $H I�DJ�:9PH $P+M:

.�L. =?_ Z�2?MM) ^$/: ?�$b I�?0 N�.G!.
) 3$D& 3 S�3$& 9QJ�Y: �"1379 =�3" �" ="3G!. #1�. $H I�DJ�: 9��& "�3R$H o*r*: �H (72-

1368�4(L. �H="." l3?O 1. ="-�*P8 9H F9QL*� l3. 9:�-$H l*8 �" 9) �L. =?_ ="." Z�,- =?-�(L
 "3?V �" 9-n�L �jM� FzL*(:56$Pa- �" 5��PDJ�: 9P��& Z.*PM< 9PH 5PBb." �J�Pb�- ?PDJ*� 1. ?d�"

5A��V .�L. =?_ 9(!$2) =".11380�" ="3GP!. #1�. $PH I�PDJ�: 5:�*P� ��PqR 9H "*b 9QJ�Y: �" (
$& �*,)5: Z�,- 9QJ�Y: S�. 1. [d�V g��(- .�L. 9(b."="3GP!. #1�. $H I�DJ�: l�A<. �H 9) ?ME"

�$- �H�AD0 5:*A< �YL N�.G!. Z.GD: S�$(,DH FyB(u: '�E �E3/73 50"�Pd .�L. ="*H ?d�"
) 56.?!13819(!$2 9+D(- ="3G!. #1�. $H I�DJ�: 5(AD0��qR Z*:.$D& (DJ�: �$- l�A<. �H 9) ?-. $H I�

 Z.GD: 9H ="3G!. #1�.10 Z�D: �" ?d�"78 SDH 5(AD0 N�.G!. �H '"�/(0. NuH0003/0�P�4/39
)50"�d .UD(fE 9O.*: ?d�"1382$PH I�PDJ�: 5P(AD0 3 '?P:R�" ��qR 5L�$H �" "*b 9QJ�Y: �" (

5: Z�,- ="3G!. #1�.Z�PD: �" 9) ?E"29�. $PH I�PDJ�: l�PA<. 1. pP& FZ.$P�. "�P/(0. NPuH #1
 SDH 5(AD0 N�.G!. F="3G!.1 ��5/105: "�+�. ?d�"UjPL m�PL. SP�. $PH ."*P_#1�. $PH I�PDJ�:

="3G!.�PD!�Q: S(!$P2 $Pa- �" Z3?PH 5��PDJ�: '�E?:R�" [) 1.1/57S(!$P2 $Pa-�" �PH 3 ?Pd�"
 $H.$H zL*(: �*8 9H �D!�Q:4/485: ?d�".?_�H

5�*"� .+6"!Y +"�
5(AD0 ��qR 97L�h: '.$H="." kPDM@� 1. F9PJ�\: SP�. �" ="3GP!. #1�. $PH I�DJ�:-="�4(PL. =?-�(PL

5PP:?PPDJ*� =$PPD+-1 �" F="3GPP!. #1�. $PPH I�PPDJ�: 9PP) �PPL. ZR #3� SPP�. 1. ="�4(PPL. [PPDJ" ."*PP_
5: "�.3 In*/h:m�PL. $PH F?PDJ*� yPB(u: [V.$: �" =?_ "�+�. ="3G!. #1�. m�L. $H 3 "*_

��& 1. .� I�DJ�: F5MDQ: �$-5: %b. 5��DJ�: 9kP� 9PH 1�PD- �*aM: S�. 9H Z?DL� '.$H S�.$H�MH .?M��A-
="." l3?O-5: WL�M: =?-�(L9H �*aM: 9H .?_�H="." l3?PO '$D2��P)-9PH 9PJ�\: SP�. �" =?-�(PL

SAPr FUD(fE l?: �" ="3G!. #1�. $H I�DJ�: Z"*A- "�.3 5& �" 9J�\: ^.?E. m�L. $H 9@-R [DJ"
��O Z"." Z�,-[DBh� $E '.$H F�*)%: l3?O �" ="3G!. #1�. $H I�DJ�: =�>5��P@- �PL. `1n $2

.?E" �.$0 9O*� "�*: 9J�\: ^.?E. 9H 5H�D(L" '.$H 97L�h: 9-*2$E `�+-. 1. [70 .�
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5-1(/I%=! 6, /I%=!) `"M 6, `"M /�JK A( 5,">-0( .
5: Z�,- n�) �" n�) l3?Ol*P/h: $PE ?PDJ*� '.$PH 9) ?E"^$P/: '$P>�" In*P/h: 9Pi

5:.$P�1 ."�." �PDhO�. NPuH �" NPuH l3?PO $PH n�) �" n�) l3?O GD- NE3t& S�. �" ."*_
ZR 1. 5P,uH 9P) ?P_�H w�b 5(DJ�Q! �� =�2��) =3$2 k� =?M��A- �L. S@A: �DJ�Q! 9(_� k�

5: `�+-. =�>MH k� 9) 5(DJ�Q! m�L. $H S�.$H�MH .?_�H =?_ "�+�. 5<*M/: �*YH=�P>MH SP�. 3 ?PE"
=�2��) 9H =�>MH �L. `1n S�.$H�MH F?_�H 9(_." l��(_. �DJ�Q! k� 1. NDH 9H �L. S@A: .?O '�E

9H "*_ 9�G+� $>�?@� 1.'�*8WPD�$� SP�. 9H ?M��A- ?DJ*� .� l*/h: k� �jM� �j-R 1. k� $E 9)
5Q0.3 $�*/� n�) �" n�) l3?O5: �L?H "�/(0. 1. .� '$�O .?E"�$P! �PH ="�4(PL. "�*P: l3?

5: S�3?� NuH '�*J*M@�5: �$! NuH '�*J*M@� �" .""$2="." 9) "*_="�j- �� �E?PDJ*� '�E
�DJ�Q! 9DB) �"?DJ*� k� '�E5: ^$/: Z�f@� �7f- �H =?MM)9(P_� $PE �" 9) 5MQ: S�. 9H ."*_

@� 1. F'*-�Pq 3 5BPPd. 1. UP<. ZR In*PP/h: 9PDB) ?PPDJ*� '.$PH �PDJ�Q!="�4(PPL. Z�Pf@� '�*PPJ*M
5:9H �H ."*_ ."*H ?ME.*b �7�: =�.*AE [d�V Z��\(: l3?O `�0�. �$! S�. '$D2��)

5-2@A6( .5,(, /�JK +6(dZ-T7B. k"0( ): 5J3"-0�*"� +"�
="." l3?O �"-#1�. Fn�) �" n�) =?-�(L �PAD0 m�L.$H ?��H '�.%2     ."$PD2 I�*Pd 9P��& '�PE

5��*d�"9)& �AD09���AD0) (Z�2?PMM)?DJ*� '�PM7:#1�. '�.%P2 =?-�(PL F"$PD2�.$0#1�.
="3G!.9)[d�V[r�4�#1�.=?-�(L3^��/:9YL.3�L. GPD- m�PL.$H �PAD0 9P��&�PAD0)

(Z�2?MM)?DJ*�?E.*b�AD0 $��L �H ZR ��7��. 3 9��& �AD0 97L�h: =*h- ."*H l3?O �" �E2 Z�,-
 .�L. =?_ ="."

 /�JK2^)%! T7B. '"B! s:(�6 .JBCI; 85J##M�*"� T7B. � 5J##M

9Dd*�U(fDL?�?O'�jH�fV#1�. GD- 5B:'�.%2l3?Om�L.$H �PAD0 9P��&[PDJ" .�PL.
#1�. �DhO�.�AD0 m�L. $H '�.%2?DJ*� �AD0 9H �7f- 9��& '�E�L. ZR =?MM) �AD0 Fen3. 9)

#1�. 9��&S>AE '�E5: UE.$! l3?O '�E$YL �" .� '$�m$(PL" �" �PB7: 9P��& �AD0 Fe�D-�q .?M)

DJ*� �AD09D_�V '�jM: =?MM) ^$/: �AD0 = =?MM) ?SDO��:) �E9J"�7: 3 [\- 3 [AV ('�E�E
I�DJ�: 9DB) '�jM: =?MM) ?DJ*� �AD0 = 9��& �AD09H �E?DfH*L 9DB) =3;<�E
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: <"BC"! D-7B. <()E(5,(, FB#G; A( 5,">-0( ": 5,�2&( @A6( )-5J3"-0  $

5: �7q .� =?MM)?DJ*�9(7J. .?M) 5BPd.PL. [PDJ" S�$P�Z�PD: 9PYH.� 9PH 9PO*� �PH 9P��& �PAD0 1. ="�4(
�AD0I�DJ�: 9) �L. ZR F�E5P: GPD- ="3GP!. #1�. $PH I�PDJ�: [:�P_ 9P) �EX*i��Pi �" F?MP_�H

="." kDM@�-�AD0 �" F=?-�(L5: �*4- 9��& '�E �PAD0 S�. �" 3 ?MM)`1n pP& ?P-�." �*P~V �PE
5:9��& �" 9) ?�R*_ ��hJ F9J�\: S�. '��:R '�E."

="." l3?O Fm�L. S�. $H- �PAD0 9H n�) �" n�) =?-�(L'�PM7: $PH ��PH SDPJ3. '.$PH F9P��& '�PE
p�$��: l�L 9��& �AD0 9H (^$/: 3 9r$<) X%O 3 �b�L '�E1378�PH 3 Z.$P�. 'G)$: k-�H

`$- 1. ="�4(L. �.G!.IO-SAM5P: 9P) �PL. 5J3?O �jM� Fl3?O S�. .�L. =?_ 97L�h:�" ?P-.*�
�G+��PAD0 m�PL. $H 3 "$D2 �.$0 ="�4(L. "�*: ="3G!. #1�. $H I�DJ�: 5(AD0 ��qR [DBh� 3 9'�PE

5: Z.$�. �" 9��&="." Z��P\(: l3?PO Z"�3R �PL?H '.$H S�.$H�MH .?_�H-9PH n�P) �" n�P) =?-�(PL
�AD0 l�L �" 9��& '�E1378)119 �" l*/h:119) (�b�L) 9r$< p�$��: 3" 1.  (l*/h:58

Q!�" '"�/(0. �DJ�119) (X%O) ^$/: 3 (l*/h:119 �" l*/h:58 9H 9) ('"�/(0. �DJ�Q!
5: 9(!$2 kA) ?M(fE 9��& '�j(AD0l3?PO ."*P_  (�b�PL) 9Pr$<�" ̀ �Pa- X�PfV '�PE F5PB:

5��<;8.�"9MD:1vH�M:�En�)3I�:?b96.�. 5P: ?P��A-ZR 5P8 9P) In*P/h:�" �E$YPL3
�DJ�Q!�E�"Z*(L�EZ�,-="."5:^��P/: 9PMD:1 �" .� 5��<;8. F(X%O) ^$/: l3?O .?-*_

n�)5: 96.�. I�:?b 3 �E�DJ�Q! l3?O S�. �" .?��A-Z*(L �" In*/h: 3 �E$YL �" �EZ�P,- �E
5: ="."."*_

�*P! [P�n" 9PH 9PO*� �PH �PL. =?P_ `�P+-. Z*M)�P� 9P) 5��PQJ�Y: $>�" �H NE3t& S�.$)%PJ.
I3�4�." 5��E�PH ="3GP!. #1�. $PH I�PDJ�: 5P(AD0 I.$Pq. 9QJ�Y: �*aM: 9H 9) 5��QJ�Y: `�A� �" ."�

="." kDM@� 1. ="�4(L.-=?_ `�+-. =?-�(L="." l3.?O 1. ?-.-=?P_ ="�4(PL. NPuH �" NuH =?-�(L
5J�V �" F�L. ="." l3?PO 1. 9QJ�Y: S�. �" 9)-5P: ="�4(PL. n�P) �" n�P) =?-�(PLSP�. �" ."*P_

9QJ�Y:="." l3?O-#1�. �H n�) �" n�) =?-�(L�AD0 m�L. $H '�.%2 �.$0 ="�4(L. "�*: 9��& '�E
5:9H l3?O S�. ."$D2�PAD0 m�PL. $PH 9P@-R [DJ"$��PL 1. .� ZR �PL. =?P_ 5PV.$8 9P��& '�PE

=?_ 97L�h: Z.$�. �" Z*M)�� 9) 5J3.?O5: G��A(: ?-.. �PH ��PH SDJ3. '.$H 9QJ�Y: S�. �" .?M)`�Ps"
�AD0 9H (X%O) ^$/: 3 (�b�L) 9r$< p�$��: 3"l�PL 9H �*H$: 9��& '�E1378zPL*� 9P)

`$- 1. ="�4(L. �H �L. =?_ 96.�. Z.$�. 'G)$: k-�H �.G!.IO-SAM#3� kA) 9H 3 5r��� '�E
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5: [�?7� n�) �" n�) Z��\(: l3?O k� 9HX*/: Z*-�0 1. 9QJ�Y: S�. �" . ?-*_19PH =?P_ �;PH.
'�PEn�) 3 ="3GP!. #1�. $PH I�PDJ�: l*AP,: '�PEn�) SDDQ� �*aM: 9H �*,) 5��DJ�: �*:. Z�:1�L
".?PQ� 9PH GPD- �*)%P: =?P_ 97PL�h: l3?PO .�PL. =?P_ ="�4(PL. ="3G!. #1�. $H I�DJ�: 1. ^�Q:

.�L. 9(!�� [DB\� 5H$+� g��(- $(jH [DBh� '.$H �En�) �u,:

6)e; g*"-3 � ����� D0"#4 @�6 .D:
9H#3� 5P@� "�." "*O3 ="3G!. #1�. $H I�DJ�: l�A<�. 3 97L�h: '.$H 5B) #3� 3" l*AQ: �*8

'��7(<.25\�$4� #3� '$>�" 33�AD0 '3� .� 5-�f@� I.$q. 5B) �J�V �" #3� 3" S�. .3 �PE
=�>MH 5E?H5: '"�/(0. '�E5: ?D)T� 9J�\: S�. �" �:. .?-�.%2�." 9P) 5��E�*P,) �" 9P) "*_ '.

`�a- �PD!�Q: SDM|AE 3 ?M(fE ="3G!. #1�. $H I�DJ�: '�.$0$H �" 5b$- ?Mi '�E�" 5��PDJ�: '�PE
5: l�A<�. �j-R=1.?-. �" #3� 3" S�. F"*_'�.%2$q. Z.GD: '$D29PH 9PO*� �PH .?M(PfE I3�P4(: �PE

 $H.$H 9) Z.$�. '.$H ="3G!. #1�. $H I�DJ�: =?_ SDDQ� �$- Z.GD:35: ?d�"?_�HSP�. �" S�.$H�MH
5: ="�4(L. 5\�$4� #3� F97L�h: �*aM: 9H 9QJ�Y: ."*_

'�PEn�) 3 ".*P: ?P�$b '.$PH =?P_ �Pb."$& =*PO3 F#3$P! �.?P\: [) 1. F5\�$4� #3� �"
9YL.35: $f) '.[P�: ="3GP!. #1�. '.GPO. Z"*PA- vPAO �P�$8 1. F'��P7(<. #3� �" �P:. "*P_

5(b."$& =$jH �$- F5(b."$& "GA(L"5P: l�PA<. ZR $H I�DJ�: �.GO. $��L 3I�*Pd SP�. �" ."*P_
 I�DJ�: 97L�h: '.$H 5f�*-�*()�! 1. 9) �L. 1�D- ="3G!. #1�. �" �*)%: `;0. 9DB) 97L�h: '.$H
3 �PL. �.*P_" '�?P0 Z.$P�. �" X�fV '�.?j>- 3 5f�*-�*()�! 9) [DJ" S�. 9H �:. ."*A- ="�4(L.

5(QMPPd$Ds In*PP/h: 1. 5PP~QH �"'�.?PPj>- X�PPfV 3 �*()�PP! F'1�3�PP,) In*PP/h: $PPDa-
5A-=��*) �" #3� S�. 1. F"*_5A- I?:#3� 9P) ZR 9PH 9PO*� �PH S�.$H�PMH ."*PA- ="�4(PL. Z.*P�

#3� F"�.?P- 5��PDJ�: 5E?PH 97PL�h: '.$PH 5f�*-�*()�! 9H '1�D- "*b 5�.$O. `GD-�@: �" 5\�$4�
WL�M:5: '$�.?_�H

1. 3 ?P/DL 3 �.Gj@� =�: �,j7�"�. UE?4E ��*: 9fBO �" 9) ="3G!. #1�. $H I�DJ�: Z*-�0'"�P/(0. Z*DPfDA) �P4E 3 "�(P,E
) U+M& 3 "�(,E [d. �78 5:;L. '.�*_ pB+:85 (Z*-�0�.$PO. �PH pPB+: 3 =?P�"$2 W�*P/� Z.$P�. 5:;L. '�*jAO 5L�L.

l�L gM& I?: 9H ZR 5,��:1R 9fBO �"9L 13� 5MB<3 �\!.*: N_ 3 "�(,E 3 ?/DL 3 �.Gj@� =�: SAjH Uj- ��*: 97M_ ����� �"
3/2/1387=��A_ 9:�- 58 3 =?DL� Z�7j>- '.�*_ ?D�T� 9H16273/95��*:19/3/1387=?P�"$2 [Pd.3 5:;L. '.�*_ pB+:

�L.. �H Z*-�0 S�.53 3 ="�:47=$/7��L. =?_ �;H. .$O. '.$H.

2. Credit Method
3. Subtraction Method www.SID.ir
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: <"BC"! D-7B. <()E(5,(, FB#G; A( 5,">-0( ": 5,�2&( @A6( )-5J3"-0  %

 [DJ" 9H $>�" ^$8 1.kP� 1. �jM� I�DJ�: %b. �*aM: 9H ="3G!. #1�. $H I�DJ�: Z*-�0 �" 9@-R
5: ="�4(L. In*/h: 9DB) '.$H �H�q �$-WL�M: #3� 5\�$4� #3� FS�.$H�MH "*_5: '$� .?_�H

="�L UE ZR [DJ"5Pf�*-�*()�! 1. ="�4(PL. Z3?PH 5��DJ�: 5E?H 97L�h: �*aM: 9H #3� S�. Z"*H $�
5:E �:. .?_�H 5:�>MWPL�M: '��P7(<. #3� ?P_�H $a- ?: UE 5Q�1*� ��qR 9)5P\�$4� #3� 1. $P�
5:S�. �" .$�1 .?_�H�$P- �" ="3GP!. #1�. $H I�DJ�: 97L�h: 9H 1�D- I�*d3 �PL. I3�P4(: '�PE

kE" '.$H 5!$/: x��u: '.$H ZR 9f��\:.�L. '?:R�" yB(u: '�E
. 5\�$4� #3� 1. 9QJ�Y: ^.?E. 9H 9O*� �H [D@,� Z.GD: 3 I.�"�d �J�b 3 �L. =?_ ="�4(L

 3 �.?7: [d. 3" GD- �*)%: #3� �" ."*H ?ME.*b ^�Q: ="3G!. #1�. $H I�DJ�: 1. �J�b�- 9��:$L
52t�3 9H 9O*� �H ?��H GD- [d. 3" S�. 9) ?-�." "*O3 ?/\:    .?P-$D2 �.$P0 9PO*� "�*: 9QJ�Y: '�E

H ="3G!. #1�. $H I�DJ�: F.?7: [d. �"�" 9P) I�PDJ�: l*AP,: In*P/h: 5:�PA� ="3G!. #1�. $
5: ?DJ*� [b."5: l�A<�. F?-*_$PH ="3GP!. #1�. $PH I�PDJ�: F?P/\: [Pd. �" 9P) 5J�V �" ""$2

5P: ^$P/: [Pb." �" 9) I�DJ�: l*A,: In*/h: `�A� ="3G!. #1�.5P: l�PA<�. F?-*P_  .""$P2
!$P/: o*P- 1. 5��DJ�: 9��& 1. ="�4(L. �*aM: S�?H'.$PH ?P/\: [Pd. S(!$P2 $Pa- �" SDPM|AE 3 5

WL�M: Z.$�. "�/(0.5: $a- 9H $�3 �J�Pb�- '�.%P2 9��:$PL F5!$P/: o*- 1. 5��DJ�: 9��& �" .?L�
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