
>[ XF+��DF V@v�I >pXby /2X|�-��� >_^�4 u@wSI #.  ~F ,�@< ,DJ[�  � >}@y!/!Dp /D�

-��U;@| {@y�*�1/�Dzk XsDF �2 �4 ~J\PT /V�y �2,Dz@4 {@\R V@[ �3-YzR >|D� .:w;}D /4

1�*V�_y >[.�Xp -D=_|�� �xJ\@[�@F >[V}�y -.X< �,�@[�Y@|D;y V^ � >[D}^ D: /�P_|��
Amin.Nickhah@stu-mail.um.ac.ir

2V�_y >[.�Xp -D=_|�� xJ\@[�@F >[V}�y -.X<  D@_|��
3 -.X<  D?�DJ[� 9@|D;y{@^Dy,�@< -D=_|�� /! .D_: /D�

4V�_y >[.�Xp -D=_|�� /! .D_: �DbJs� V^ � >[D}^ D: /�P_|��

�$���

 >[ XF ~F r@tSI {?�2X|�//D�O.XT . /�. .+��DF V@v�I >>}@y!< ,DJ[�  �,�@Hl[. ~[  � DI x@| � DJ;� x@| X?! H_:

 .  DJ;� 9?F]@XI DJ;� 9? !�-��� >_^�4 u@wSI #.  !� -�DqJ[� DF/!Dp /D�H[� ~JT��X4 . . ~yD}_[X4 r?Xf !� �Dk�f�

jzO / �dR ~GRDbyV^ / .� . N?DJ|~: ��F ,� !� >:DR DF E@IXI ~F >?D@z@^ /D���: . *Y?� HT�[ -�D�| .�05/50.14/19

 Va � ,��}k ~F'XbyX4XI{? V@v�I  � /2X|� /D� -�D�|V}J\� . &�zPy2X|�//D�  � >}@y! +��DF V@v�I /�. .Hl[.D�/ H_:

 .  DJ;� 9? DI x@| � DJ;� x@| X?!F]@XIE@IXI ~F  DJ;� 9? !�89/19499 �93/19439 .31/19255  DJ;� XF *.2D=y ~G[DSy

V^ . x�[2X|�/D�/ E@IXI ~F V@v�I  � X?W4D|V?VPI . X?W4V?VPI78/7 .22/92 Va ���F . /2X|� >?� D: {@=|D@y92/3 H[� ~F

 . Vy�y!{@/D�V|��F  �� �TXF /XI�DF /2X|� >?� D: !�  DJ;� 9? !� ]@F H_: Hl[. DF .{@y!/D� 9? !� ]@F H_: Hl[. DF

owJUy X?�Dty /�!� ~F  DJ;�αX< .� ~F HG\|V|��F XI� D: X=?� -.. -.X< ,� !� VlF{@y!/D� .  DJ;� 9? DI x@| H_: Hl[. DF

 -.X<{@y!/D�x:XIV}JpX<  �Xs +�[ . +.� /D� ~GI   � E@IXI ~F  DJ;� x@| !�.

�$�/� ��2/�� >_^�4 u@wSI �/2X|�-���D�H_: Hl[. �/!Dp *Vy �,�@< �.

51$,1

 X?DT� ]�D:HT�[D�/X4 �>w@\p ~}?Y� �/2X|� X?W4V?VPI jFD}y ><V}:�0DJG\| . jFD}y !� -�DqJ[� �D?!2X|�//D� ~F -V^ EG[ �|

~|DyD[ . D�V}?�Xp  � /2X|� ,D?XO-8?. ~O�I owJUy /D����X< / .'Xby ~: /! .D_: ]UF ,D@y {?�  � . H[� /2X|� -V}}:

>y >|�V}6 .� H@z�� �� �� Y@| /2X|� V@v�I H@wFDsVFD?.-�D�| /! .D_: ���bSy V@v�I /�XF . X?W4V?VPI !� xk� /2X|� /D�

>y 'Xby X?W4D|V?VPI��^ .-�D�| ~: ,� *DR >vDy  DF XF -.�k >pXby /D�\?! ��[  DL� �,�! .D_: XF -� �.H >4  � >g@Sy

� �� .

DF ,�@< ,DJ[�205794  DJ;� ���bSy H_: X?! Qg[>k� !�3 YF !� >;? {?XIV@v�I-V}}:  � /! .D_: ���bSy /D�

H[� ,�X?�) �/! .D_: �D�O1390(. ~: >g?�X^  �99 /2X|� X?W4D|V?VPI jFD}y !� ,�X?� !D@| � �y /2X|� !� Va �yAI{@>y ��^

)Bakhoda et al., 2012(��XF >�O�I uFDs u@\|DJ4 ,DJ[� {?�� �� /2X|� X?W4V?VPI jFD}y !� -�DqJ[� / . Hz@s ~F ~O�I DF >v.

Page 341

-٣٤١-



0DJG\| {@?D4HT�[D�/H[� ~JpX=|  �Xs >pD: ~O�I � �y ~tg}y {?�  � /2X|� X?W4V?VPI jFD}y >w@\p .  � D�}I ,�@< ,DJ[�  �

 /�XF X?W4V?VPI jFD}y !� u@P}y /�DF ~k�zPy V}|Dy /� ��yyAI{@~JpX< -X�F /2X|�-V^)Hosseini et al., 2013(  � .

\F@ /�XF >|��@R . /! .D_: ���bSy �Dl?Dc !� -�DqJ[� V}|Dy � ��y !� / DyAI{@9GwO !� -�DqJ[� . /2X|�~|�� . D� >}m.  /D�

 � �a >�O�I >F �Ds.� XM:�  � . >�O�I x: *Y?��@F HT�[ V@v�I /�XFy>�X@<)Ahmad et al., 2011; Safieddin

Ardebili et al., 2011 .( ,DJ[�  � >}@y! +��DF H_: X?! Qg[ ,�X?�3000 ~: H[�  DJ;�83  �Xs ,�@< ,DJ[�  � ,� Va �

� ��)R �,� D;z� . >J_< -��! {@\1388( .+��DF>y ��\Sy Y@| *Y?��@F HT�[ V@v�I /�XF -�tvDF +DT -�Dy 9? >}@y!��^

)Kaya et al., 2009; Najafi et al., 2011(� >:� �T 'Xby ~F D�}I ~tg}y {?�  � -V^ H_: >}@y! +��DF ~:y>V[  .

~|�� V@v�I >pXby /2X|� >[ XF ~F >IDt@tSI>}m.  /D�,� !� ~: �H[� ~JT��X4 ,�X?� *Dz^  � D�y>,��I V@v�I /2X|� >[ XF ~F

�X: - D^� ,� V|!Dy ,DJ[�  � �Yw: V@v�I {@}7z� . ,DJ\w< ,DJ[�  � ,��X=FDJp� . D?�[ ��Yw: ���bSy . V@v�I /2X|� >[ XF  �

| ���bSy {?�-�D�{@^Dy . >?D@z@^ /D���: �*Y?� HT�[ /2X|� /D� /2X|� 'XbyX4 -�D�| ~[ YO - ��z� /! .D_: /D�

V|V^ >pXly . x�[2X|�//D�x: ���bSy {?� V@v�I  � X?W4V?VPI !� XI14V^ # �Y< Va � . {@F /2X|� >?� D:52/4 -44/1

V^ +�k� .F]@{?XIFDJp� V@v�I ~F %�FXy /2X|� >?� D:x: . ,DJ\w< ,DJ[�  � ,��X=  � �Yw: V@v�I ~F %�FXy /2X|� >?� D: {?XI

 ��F ,� V|!Dy ,DJ[�)Mousavi-Avval et al., 2011b; Mousavi Avval et al., 2011a;  Ramedani et al., 2011

Taheri-Garavand et al., 2010.( ,�@< ,DJ[�  � >t@tSI  �2X|�//D�V^ -�! {@zUI N|XF V@v�I >O.XT . /�. . . HT�[

 ,��}k ~F >?D@z@^ /D���: .'XbyX4XI{?V|V^ >pXly V@v�I  � /2X|� /D� -�D�| . &�zPy2X|�//D� /�. .39333 XF *.2D=y

V^ +�k�  DJ;�. Qg[ ~[  � /2X|� >?� D:�.DqJy .  DJ;� 9? DI x@| � DJ;� x@| X?! H_: XJ\FF]@XI E@IXI ~F  DJ;� 9? !�

44/1 �47/1 .69/1HpD? ]?�Yp� /2X|� >?� D: ,�Y@y ~k Yy HRD\y ]?�Yp� DF . V|��z| # �Y<)Pishgar-Komleh et al.,

2011.(?� ~F ~O�I DF ,�}:DI ~: {~lvDgy/� >[ XF DF -�Xz� jyDOLAIX@ . /�. . /2X|� XF ~k Yy HRD\y ,�7z� >?D�X@nJy

{@@lI �~lvDgy {?� !� 'V� �H[� ~JpX=| � �a >}@y! +��DF V@v�I >O.XT,�Y@y2X|�//D� . >O.XT . /�. .`TD^D�/

2X|�/ >[ XF . ,�@< ,DJ[�  � >}@y! +��DF V@v�ILAIX@nJy  � *�bSy {?� V@v�I >O.XT . /�. . /2X|� XF ~k Yy HRD\y X@

H[� ~tg}y.
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71 5,(41

{?�r@tSI �*D[>k� !91-1390+DP|�V^ .~tg}y� �y~lvDgy,DJ[X�^~|DJ[�~@pX^�js�. �(X^,DJ[�,�@<��F ./�XF

{@@lI��Xp�~|�z|!�*�yXp�:,�X:-�DqJ[�-V^H[�~:XF{?�"D[���VlI��Xp�~|�z|75Xq|{@@lIV^)Snedecor and

Cochran, 1980(. V^ WT� >wGs ~lvDgy !� +DT �Dk�f�) �,� D;z� . -��U;@|1392.(
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*�Dly� /D�/2X|*.VO  � >O.XT . /�. . /D�1 -V^ ~B� �H[� .25+��DF ,!. Va �>y u@;_I ,� H[�4 �  >}@y!V�� . {?�XF

V^ ~JpX< Xi|  � �.DqJy ! � x� .� ,� ~|�� . >}@y! +��DF H[�4 /�XF "D[�)Fasina, 2008(. . /�. . /2X|� ~lvDgy {?�  �

 V@v�I >O.XTs  � ,�@< ,DJ[�  � >}@y! +��DFD DF ,�! .D_: -.X< ~[ Ev{@y! >?D�x:XI .  DJ;� 9? DI x@| � DJ;� x@| !�]@FXI

HpX<  �Xs >[ XF � �y  DJ;� 9? !� .`TD^/D� �/2X|� >?� D: /2X|�-X�F/ . /2X|� -�.Yp� . v̀DT /2X|� �/2X|� rFDgy

*�yXp/D�)1 ( DI)4 (V^ ~G[DSy.
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)Ozkan et al., 2004(6/3�4*)�5$SI("(
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)Singh et al., 1994(96/1�5K),@)7(

)Singh et al., 1994(57/1��),@)7(

)SinghMittal, 1992(7/62M(:)K�T�),@)7(

&')(L: �)Q�S"

)Ozkan et al., 2011(14/66 ���5.(N �S")�5$SI("(

)Ozkan et al., 2011(44/125E8D �S")�5$SI("(

)Ozkan et al., 2011(15/11 J(7).  �S")�5$SI("(

)Mobtaker et al., 2010(31/56 �6'� ,2S7)5.(H(

)Mobtaker et al., 2010(93/11'5.#H�P.(8)",@)7 ���SI((
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)Rafiee et al., 2010(2169" ��)F)�5$SI("(
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 DJ;� XF +X<�w@: �X;wzk
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u@wSI . / �Yp� +X| ~J\F !� -�DqJ[� DF / Dy� /D�Lingo 11.0 .GAMSV^ +DP|�.-��� >_^�4 u@wSI9@};I !� >;? D� /D�
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V}|YF 9Sy DGs  X?D[ .-��� >_^�4 u@wSI #.  /�XO� . x�p ><�D[. jOXy VR�. ,��}k ~F VR�. 9? {JpX< Xi|  � �D� �D\?Dty

#.  X=?� ~F HG\| �DF Hs� ,�  D}:  � . VR�. ,� ~F HG\| D�VR�. X?D[G[DSy /D�~}@y!  � ,� j@[. �XF D: . >?� D: ~ /D�

Uy��^ ~JpX<  D: ~F /�D?! �DlvDgy  � #.  {?� -V^ EG[ owJ)+Vty ,D?XqlO ./X@bs �1391.( Y@| >IDlvDgy ~}@y! {?�  � ~:

  XF-��� >_^�4 u@wSI !� -�DqJ[� DF ,�X?�  � /! .D_: ���bSy V@v�I /2X|� >[ XF /.H[� -V^ +DP|� D�)Mohammadi et

al., 2013; Mousavi-Avval et al., 2011b(><8?. +DzI  D}:  � Dy�wSI #.  !� ~: >JGMy /D�-��� >_^�4 u@ �V^ ~B� � D�

 . `?Dt|>J[D:>?D�� �� ��O. #.  {?�  � Y@| . ~;}?� ~wzO !�/�. . ��VlI . x: D�VR�. ��VlI >Js. . D�O.XT>D� �V^DF �D?!

 D�VR�. !� /�D?! ��VlI0�yD:-��� >_^�4 u@wSI >[D[� u;_y {?� . V^ V}���T � D:,.VF N?DJ| �DP?� >?D|��I >}l? D� . `@U_I

 H[� 9@;qI)Zilla and Lea, 1998(.*Vy  �-��� >_^�4 u@wSI 9@[�: /D� >t@s� /�Vk  �Vty ~: � �� ��O. $Xp {?� D�

/�. . /�XF>O.XT . D�H[� `U_y D� .H@ls�y uzk  � . js�. /D@|�  � >v./�. . !� >t@s� �Dk�f� ~: � �� ��O. >?D�D�

>O.XT .� �V| ��O. D�VR�. /D� ./�. . >TXF /�XF r@s�  �Vty {@@lI >g?�X^  � >I DGk ~F>O.XT D? . D�H\@| X?W4 ,D;y� D� .

 {@z�~wC\y*Vy E@:XI KkDF /D�-��� >_^�4 u@wSI D�H[� -V^ /!Dp /D� ~k�zPy ~?Xi| DF./�. . ~: >?DO ,� !� . D�

>O.XT� �bF >G@:XI *Vy  � D�>y ~JpX< Xi|  � /!Dp ��Vk����O ���^ . H[� /XI�DF Hs� /� �� *Vy uR !� uaDR /D�

�D|D;y� !� XJ�F ~6X� / ��XF -X�F /�XF /V}y��[ N?DJ|/2X|� �D�~?DyX[ .>y  �Xs /! .D_: ]UF  � ��O�y /D�V��)>zhD:

.�,� D;z�1386�>|DTDs�.�,� D;z�1391(.

 {@}7z� . -V^ ~Jq< EvDgy ~F ~O�I DFYy?HD�/-��� >_^�4 u@wSI #. -��� >_^�4 u@wSI *Vy ~F HG\| �/!Dp /D�D� �  �

>?� D: >[ XF  �i}y ~F ]�.84 {?�/2X|� !� -�DqJ[�/�. . /D�-.X< >}@y! +��DF & �Yy owJUy /D�)DJ;� x@| !� XJz: DI x@| � 

 DJ;� 9? !� ]@F .  DJ;� 9?(-��� >_^�4 u@wSI >G@:XI *Vy !� � +��qy !� -�DqJ[� DF >MwMy /!Dp e?�X^  � D�α - XF #XF
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  �*VyD�/)8 ( .)9( >FD?! � � �y VR�. {?� e?�X^ {?XIVF . {?XJ�F E@IXI ~F �'V� VR�. >?� D: {@?D4 . �DF ,�X: {@@lI /�XF

H[� ~JpX<  �Xs .F ~>y $Xp �>MwMy /!Dp ��Vk� �D?!  D@\F �XF D: u@v�-��� ~: ��^ >MwMy /!Dp ��Vk� >O.XT . /�. . /D�

, , ., , eF�.  � �a {?�  � �V}^DF)8 ( .)9 ( � �bF*�yXpD�/)10 ( .)11(

�|!DF>\?V|�^ >y:
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 X� /�!� ~Fα 0,1  � ~gF�)10 ( ~gF�  . �DF ,�X: 9?)11 ( X� /�XF >?� D: {@?D4 ,�X: 9?DMU ~B� � � y>V��) ,D@_|��

�,� D;z� .1390et al., 2005;Wang( .H?�.VSy . 'V� jF��I ~y���  � {@zUI /�XF -V^ -�DqJ[� /D�,�X:D�/?D4 . �DF {@

>?� D:/2X|� *.� -.X< ,�! .D_:)y!{@/D� DJ;� x@| !� XJz: H_: Hl[. DF (  �Vty /�!� ~F25/0=�H[� -V^ ~B� �:

Max R=u1*( 25/0 *3018+ 75/0 *4600)

s.t:

v1*( 25/0 *319+ 75/0 *216) + v2*( 25/0 *1229+ 75/0 *692) + v3*( 25/0 *2329+ 75/0 *1755) + v4*( 25/0 *170+ 75/0 *43) +

v5*( 25/0 *3365+ 75/0 *354) + v6*( 25/0 *10088+ 75/0 *9582) +v7*( 25/0 *1998+ 75/0 *1670) = 1
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u1*( 25/0 *3018+ 75/0 *4600) – (v1*( 25/0 *319+ 75/0 *216) + v2*( 25/0 *1229+ 75/0 *692) + v3*( 25/0 *2329+ 75/0 *1755) +

v4*( 25/0 *170+ 75/0 *43) + v5*( 25/0 *3365+ 75/0 *354) + v6*( 25/0 *10088+ 75/0 *9582) +v7*( 25/0 *1998+ 75/0 *1670)) 0

Max R=u1*( 25/0 *3018+ 75/0 *1950)

s.t:

v1*( 25/0 *319+ 75/0 *432) + v2*( 25/0 *1229+ 75/0 *1993) + v3*( 25/0 *2329+ 75/0 *2758) + v4*( 25/0 *170+ 75/0 *1561) +

v5*( 25/0 *3365+ 75/0 *7077) + v6*( 25/0 *10088+ 75/0 *10470) +v7*( 25/0 *1998+ 75/0 *2230) = 1

u1*( 25/0 *3018+ 75/0 *4600) – (v1*( 25/0 *319+ 75/0 *216) + v2*( 25/0 *1229+ 75/0 *692) + v3*( 25/0 *2329+ 75/0 *1755) +

v4*( 25/0 *170+ 75/0 *43) + v5*( 25/0 *3365+ 75/0 *354) + v6*( 25/0 *10088+ 75/0 *9582) +v7*( 25/0 *1998+ 75/0 *1670) ) 0

�"� � ����3

 {@=|D@y,�@< ,DJ[�  � >}@y! +��DF & �Yy H_: Hl[.8/0H[�  DJ;� .33/29 ,�! .D_: !� Va �y!{@>?D� ]@F HRD\y DF

 {?� V| ��  DJ;� 9? !�vDR  �> >|D�O 9|DF /V}F ~J[� "D[�XF ~: H[�y!{@/D� � YO  DJ;� 9? X?! /! .D_:� 96�: >c

 ��\Syy>V|�^) � D<Y@�X4 . ��  /V@l[1390.(/2X|� /D�/�. .. >O.XT+��DF V@v�I H_: Hl[. ~[  � ~tg}y  � >}@y!

  � �.DqJy *.VO2�H[� -V^ -� .�x�[H[�4+��DFy!@}>*�DlyDF25Va �,!.+��DFy!@}> �Xi|~JpX<V^)Fasina,

2008( . XF�XF  DJ;� X�  � /�. . /2X|� {@=|D@y36/19407 *.2 D=y ~lvDgy {?�  � >O.XT /2X|� ,�Y@y . H[�70/76151

D=yH[�  DJ;� XF *.2 .  E@IXI ~F ,DJ\w< ,DJ[�  � D?�[ V@v�I  � >O.XT . /�. . /2X|� ,�Y@y23/35372 �75/80828 *.2D=y

 Vy� H[� ~F  DJ;� XF)Mousavi-avval et al., 2011b(.. . /2X|� ,�Y@y ,DJ[� /�:�X:  � D?�[ V@v�I  � >O.XT . /�

 E@IXI ~F Y@| ,DJ\w<50/18026 .86/71228V^ ~G[DSy  DJ;� XF *.2D=y)Ramedani et al., 2011(. V@v�I  � ,�Y@y {?�

 ,� V|!Dy ,DJ[�  � �Yw:31/28705V^ # �Y<  DJ;� XF *.2D=y)Taheri-Garavand et al., 2010( . V@v�I /�XF /�. . /2X|�

 ,DJ\w< /�:�X:  � D?�[ V@v�I /�XF /�. . /2X|� !� >}@y! +��DFF]@XI! +��DF V@v�I /2X|� >?� D: >v. �H[� ,DJ[�  � >}@y

 ,� V|!Dy  � �Yw: . ,DJ\w< ,DJ[�  � D?�[ H_: !� ,�@<F]@XIH[�.

: / �f ,Dz� *.VO  � ~2 -V�D_yy>��^���: . *Y?� HT�[ -�D�| .�/D� DF E@IXI ~F >?D@z@^05/50.14/19 X4 �Va �

'XbyXI{?+��DF V@v�I /2X|� /D� -�D�|V|��F >}@y! . {@F ,�X?�  � /! .D_: ���bSy V@v�I /2X|� /.  XF ~lvDgy  �*D[D�/

2006-1990 . / D@F� �� -�D�| .� �V^ # �Y<V}J\� /2X|� /D� -V}}: 'Xby {?XJ_@F >?D@z@^ /D���:)Beheshti Tabar

et al., 2010.( ~wzO !� ,�X?�  � Y@| /X=?� �Dt@tSI  � X@T� ,D@vD[  � Dy�) �,� D;z� . /V@l[1392Mohammadi et al.,

2008;; Mohammadi and Omid, 2010a;Mohammadi et al., 2010bSamavatean et al., 2011; Banaeian et

al., 2011; Heidari and Omid, 2011AghaAlikhani et al., 2013;(،~: ,��}k ~F >?D@z@^ ��: . *Y?� HT�[ -�D�| .�

'Xby {?XJ_@F-V}}:V|V^ >pXly /! .D_: ���bSy V@v�I /�XF ~k Yy  � /2X|� /D� . -�D�| �D?! /2X|� 'Xby u?�� !�

�[{@^Dy ��O. �*Y?� HT{@^Dy E[D}I +Vk . -��[Xp ��� {@^Dy ~wzO !� �>}@y! +��DF *�bSy H_: DF ~tg}y  � ��O�y ���
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 -�D�| H[� {: {@O. /2X|� DF Y@| >?D@z@^ ���y73/218x:  DJ;� XF *.2 D=yH^�� �  /2X|� 'Xby {?XI . ���y ~tg}y {?�  �

 >?D@z@^0DJG\|DF V@v�I /�XF >z:+��  �Xs 'Xby � �y >}@y!y>�X@< . /2X|� !� ~tg}y {?�  � -�DqJ[� � �y >?D@z@^ ���y /2X|�

,�@< ,DJ[�  � N|XF V@v�I /�XF >pXby >?D@z@^ ���y(Pishgar-komleh et al., 2011)�~@:XI  � ~G}4)Yilmaz et al.,

2005(.,�Vz�  � ~P|�?)Mobtaker et al., 2012(x:XI ,� V|!Dy  � �Yw: V@v�I !� ~: >vDR  � H[�F]@XI H[�)Taheri-

Garavand et al., 2010(.


�$�2 . �Vty-�D�|/D�>pXby./2X|�/�. ..>O.XT/�XFv�IV@+��DF>}@y! �9? DJ;�XFE\R)��(

 H_: Hl[.

Va �>|!. {@=|D@y]@F DJ;� 9? !� XI DJ;� 9? DI x@|x: DJ;� x@| !� XI/�. .D�

71/108/33112/34901/32833/319 WF

07/603/117981/108109/120926/1229>|D\|� /.X@|

25/1172/218321/1968221519/2329{@^Dy���

14/1947/371554/419229/367544/3365>?D@z@^ /D���:

05/5085/971391/931247/964483/10087*Y?� HT�[

64/1048/206535/214069/207150/1998~J@\?XJ;v�

13/173/21830/21011/27634/170>?D@z@^ ���y

10036/1940731/1925593/1943989/19499/�. . /2X|� &�zPy

70/7615134/7941544/7808013/71635>O.XT /2X|� &�zPy

09/6016455/6274290/6168775/56595+��DF ~|��}@y!>

60/1598779/1667253/1639238/15039+��DF H[�4>}@y!

  � /2X|� >?� D:Hl[.D�/ DJ;� x@| X?! H_: E@IXI ~F  DJ;� 9? !� ]@F .  DJ;� 9? DI x@| �67/3 �02/4 .12/4 ~G[DSy

HpD? ]?�Yp� /2X|� >?� D: ,�Y@y ~k Yy HRD\y ]?�Yp� DF . V^ . {@=|D@y {@}7z� ~lvDgy {?�  � /2X|� >?� D:92/3 H[� ~F

Vy� . �Yw: V@v�I  � /2X|� >?� D::XI  �~@ ,� V|!Dy ,DJ[� �,DJ\w< ,DJ[� �~F E@IXI68/4�02/3 .44/1H[� -V^ # �Y<

Unakitan et al., 2010)Mousavi-avval et al., 2011a;Taheri-Garavand et al., 2010;( . -Vy� H[� ~F /2X|� >?� D:

: X=|D@F �~lvDgy {?�  � >?� D0DJG\|H[� ~tg}y  � *�bSy {?� V@v�I /�XF /2X|� /�DFH[� ~O�I uFDs . ��wgy /Xy� ~:.

-X�F ./+��DF V@v�I /�XF /2X|� � >}@y!y!{@>?D� HRD\y DFx:XI .  DJ;� 9? DI x@| � DJ;� x@| !�F]@XI ~F  DJ;� 9? !�

 E@IXI155/0 �169/0 .174 /0*.2D=y XF +X<�w@: ~k Yy HRD\y ]?�Yp� DF . V^ ~G[DSy-X�F ./HpD? ]?�Yp� /2X|�

) *.VO3( .-X�F ./ ~@:XI  � ~G}4 V@v�I /�XF /2X|�06/0 *.2D=y XF +X<�w@:)Yilmaz et al., 2005(  � �O V@v�I /�XF  .

 ,�Vz�19/0H[� -V^ # �Y<)Mobtaker et al., 2010( . `vDT /2X|� {@=|D@y06/6 /2X|� {@=|D@y . +X<�w@: XF *.2D=y

 Y@| -�.Yp�34/56744V^ ~G[DSy  DJ;� XF *.2D=y ./2X|� x�[ x@tJ\y /D�77/66/2X|� x�[ . Va � D�}I X?W4V?VPI /D�

78/7V^ ~G[DSy Va �. 'Xby u?�� !�0DJG\| {@?D42X|�//D�~tg}y  � >}@y! +��DF V@v�I /�XF X?W4V?VPI>y !D@| +Vk ~F ,��I

/2X|� �D?! 'Xby . >|��@R /D���: !� ,�! .D_: -�DqJ[� +Vk . ~tg}y {?�  � / D@F� ~F��z| ,��}k X?W4 V?VPI /D� .
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�$�3.`TD^D�+��DF V@v�I /2X|� />}@y!

 ,;" ,A7�31��

3=��&N�� M(%N)(K9(* 5-�).#Q !' ���).#Q !' )- J(NJ"�).#Q J(N �� 5-

92/312/402/467/3-��5N� &'��)"

165/0174/0169/0155/0��� )%K 5* �5$SI("�5R*�����5N�

06/675/591/564/5�5$SI(" 5* ��� )%K<H)2 ��5N�

34/5674403/6016050/5864023/52135�).#Q 5* ��� )%K6D���5N� ���

77/6636/1295813/1253552/1294559/13315�).#Q 5* ��� )%KJ(G.8K ��5N�

23/33649418/672041/649430/6184�).#Q 5* ��� )%KJ(G8K5(B ��5N�

78/711/151099/143010/153760/1548�).#Q 5* ��� )%K5'4 3'30- ��5N�

22/9225/1789732/1782483/1790230/17951�).#Q 5* ��� )%K5'4 )N3'30- ��5N�

 >FD?! � {?�  �/�. .D� .>O.XTD� /!Dp X?�Dty /� ��>yV}^DF ./�. .D�{@^Dy � D: /.X@| � WF /2X|�  �Vty e[�Jy uyD^ /D�

/! .D_: ~J@\?XJ;v� . HT�[ �>?D@z@^ ��: �>?D@z@^ ���y �>yV^DF . e[�Jy Y@| >O.XT �VtyX;wzk�) DJ;� XF +X<�w@: ( X�  �

 ,�! .D_: !� -.X<>yV^DFV^ ~JpX< Xi|  � /!Dp � �a ~F ~:. !� -�DqJ[� DF*Vy/D�)10 (.)11 ( owJUy X?�Dty /�!� ~Fα �

,�X:/D� ~G[DSy ,�! .D_: -.X< ~[ /�XF >?� D: {@?D4 . �DFV^.! .D_: -.X< ~[ /�XF >?� D: -!DF 9? � �bF uaDR N?DJ| ,�

 *.VO  �4H[� -V^ ~a�T . *.VO �Dk�f� ~F ~O�I DF2 {?� {@F  � �>?� D: o?XlI .~[ /�!� ~F +�[ -.X< �,�! .D_: -.X<

owJUy X?�Dtyα XI� D: X=?� -.X< .� ~F HG\|/2X|� !�]@F �X;wzk *�bR /�XF /�. . /D�>y -�DqJ[� XIV?Dz| . -.X< !� VlF

 -.X< �+�[@| DF ,�! .D_:x: DF >|�! .D_: .  DJ;� 9? DI x{@y!  DJ;� x@| !� XI~GI   �  �Xs +�[ . +.� /D�>yV|X@<.

 
�$�4 .owJUy X?�Dty /�!� ~F ,�! .D_: /D� -.X< /�XF >?� D: /D� -!DFα

XF "D[�{@zUI/D� >_^�4 u@wSI #.  ~F >?� D: ,�Y@y �~JpX< � �a-���D� XF�XF ,�! .D_: owJUy /D� -.X< ~k�zPy /�XF

? -.X< X�  � ,�! .D_: ,��F � D: X=|D@F ~: -��F 9>yV^DF . X=|D@F -�DqJ[� � �y /!Dp /D� -��� >_^�4 u@wSI *Vy ~: >vDR  �

 ,�! .D_: owJUy /D� -.X< �X;wzk  � �.DqI>yV^DF . -�DqJ[� � �y *Vy  � �DF (�XJp� ,��I -V}�� ,D_| &�c�y {?�>yV^DF .

 � (�XJp� ,��I !�  �i}y  � � D:D| . � D: /D�VR�. {@F 9@;qI ,��I js�.*Vy/D� >_^�4 u@wSI-���D�>yV^DF . >G?Dly !� >;?

 XF ~:*Vy/D� >_^�4 u@wSI >wa�-���D� ,� o@lc (�XJp� ,��I H[� � �.>yV^DF . ~?.  V|��JF >vVy X<� ~P@J|  �HU[~|�X@<

y� D4 ��VlI ~: /�S| ~F V?Dz| ~B� � �  /XI ,� �V^DF ~J^�� /XJz: X@LAI � D: /D� VR�. ��VlI /.  XF *Vy >O.XT . /�. . /D�XJ

H[� -��� ��G�F �  (�XJp� ,��I *Vy . {?�  � /X@nJy ua��p ~\?Dty /DPF -�DqJ[� � �y /D� -��� >_^�4 u@wSI *Vy  � {@}7z�

 o?XlI ~waDp>y��^ etp ~| ~:H?�.VSyD� Dc � � >yV}:� � ~;wF ~}@�F Y@| �  >?� D: *DR {@k>yV}: �  �DG[DSy Hs� .

 XI�DF>y�XF.

,;" 5'� �S>70=α25/0=α5/0=α75/0=α1=α

J(N !' �� 5.L")1 �39/0()1 �5/0()1 �62/0()1 �79/0()1�1(

�).#Q !' )- J(N M(*)1 �41/0()1 �51/0()1 �64/0()1 �8/0()1�1(

�).#Q !' �� 9(*)1 �47/0()1 �56/0()1 �68/0()1 �82/0()1�1(
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Abstract
This study examined the energy inputs and outputs of peanut production in guilan
province in three categories based on the size of peanut farms which are 0.1–0.5 ha,
0.5-1 ha and larger than 1 ha with  fuzzy dea method. Results indicated that two inputs
of diesel fuel and chemical fertilizer proved to consume the most energy , with %50.05
and %19.14 of the total energy input respectively. The total energy inputs for peanut
production in farms sized less than 0.5 ha, 0.5-1 ha and more than 1 ha were 19499.89,
19439.93 and 19255.31 respectively. The shares of renewable and non-renewable
energy in production were %7.78 and % 92.22 respectively. Average energy efficiency
was calculated as 3.92. Farms sized larger than 1 ha fad higher energy efficiency. Farms
larger than 1 ha with different values of α were more efficient than the other two groups.
The group of farms sized 0.5 – 1 hectar and less than 1 hectar placed in the second and
the third ranking respectively.
Keywords: Energy, DEA, Guilan, Fuzzy Models, Farm Size.
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