
������ �	
��� �
��
 ���� �������� 
�������	
 ����� ��� ��������� 

���	�� ����� �� �
�� �� ! ���� �"# �$�! 
%�
�& '�()* �+!, �� �+(- �� 

�, �.�/ $�.	
 '�
�0 1���23�1��� ��*�� ���4*5

6(� ��� 1�
  ��7�
 ,
�8 6�.9	
,6(:� ��� 3
*6 �;OR ���� <��
 6�.9	
, 3�,���� =�>/�"� $�� 3)@(

mzarafat@yahoo.com 
 

61�BC 
��� �� ������ ������� ����� �  ���� �!�� ��� "#$%� &�'� (��)* �!� +���, -���. �� �/0 �1��

�2� �$,�3 �4� � �� ���, �* 5� 6�2*� �� �� � ���
α7�� �� (��0 8�9:�;� � �<�'� +��� =��> ���� �? ���

 ����� �� �$@�� �$��)*α�
�� .�'� B�� (��)* �!� 1�� ��0� (��  � �$ ���� B�	� C��! ��� ���D�> &.�

������ ����� �  ���� �
�� +���'� B�� �� �	E@�F ���, �/0 �1�� �� +G�� =��> ���: �E�	� ���� HI � �? �3
�� ���$:� �<�'� �$  �? �
 �E
�� (��)* �!� B��$@�� ���� H�J�K� .������ 8K�  ���� ��� B�� �� �/0 �1��

�� (2: ����� G�� =��> +���, (: � ���, (:�� (2: ���� ������ ����� L��� +M�$��	� N#O (��  � L��, N/0 L1��
(:� ����3 �P��� .


  6D�1�E ��F :���	�� ���	�� 3���� �"# �$�! ���	�� 3��1F 1�C �$�! 6��� �$�! '�()* H��- 3�
 

2I��1J� 
������ �P��� �� �� �/0 �1�� ����� 8��#2* � Q�';> � �!�> ��� 8�*�.�� �� �R� ���, �
�� .������ �1��

 S:�> ��� B���� ���, �/0Tanaka H���R2� �]�[���VE�� H�3���3 8K�  ���� ��#$%� ��	
�� �	�I �� �W� � ���3 X�/�
�
 �P��� �P��� .�$: ��� B�� �� �� �E�@�� � B��W> �� �E$9� �� =���> ���:������ ����� G�� =��> � ��Y (��)* �1��
�� ���, �/0 �
��)][‚�‚]‚^‚_‚`‚�‚a‚�b‚��.([�$: ��� �� ���$:� �� �V� �� d��Y� ���, ��*� ����'� ���� �!�� ���

 ���2� �P��� ���VE�� �  ��)]�[‚��‚�].([�� �V� �����J��� �� ��� �� H��> ? �2� ���
� �P�������� �� ��,�� �Ee �1��
 (:� ��
 ���$:�)]�^‚�_‚�`.([��� f�:� �� 1�� ��V� ���α7�E$�� �!�� ��� )]��‚�a‚[b‚[�.([ 

��� �� 5�g�� � (:� ��@� �$,�3 �4� � 8�9:�;� � ���, -���. (��)* =��> +�!�� ��� .H��� +�V� 8��9W�
Y�� &�'� (��)* �!� B$,�3 �4�������� ����� +���, ��*� � =�� �  ���, �/0 �1�� �3 .����� h*�� ��� B�� �?

�� ���, ��*� � (��)* �!� d�	�� H�
 �$,�3 �
 .8���> �� �J� +�J���  � ��*� �*�2i� �� ���, �* �:�:� ���

 
�7��O����, � �� +N�j:� ��I ��V@�� +N.��� ���3 +N��� 
[7H��	> � �� +N�j:� ��I ��V@�� +N.��� ���3 +����$:� k6�2
 



^b_ ���, ��	2$��: l����E? B�2iEF 8K�'� �*�2i� 

(:� &�'� (��)* �!� ���'� +�W/Y .�� �P��� �
�� +���'� B�� � �? �
 +G�� =��> -���. (��)* �!� B$,�3 �4� � ��
�� (:�� �� G�� =k��> B�	� ���'� +�kE, -���k. � (:�� (2: ���� ��I .���, -���. (��)* =k���> ��$�� �? -�>�> B���

������ ����� 5� -��Y � lm: � ��
 n%@� �� �E�	� -���. (��)* =���> ���2	� ����� G�� =��> �,�� �Ee �1�� �3 .
�E�	� �� d�i�� �	�I H�? �E�@�� �� (��)* =���> ���: ��3.

������ �P��� � ���� ��	E@�F ��� +���'� B�� d� o%� � �� �P��� ���, �/0 �1�� �3 .��* 6�p� �Ee
6�� 52J� ��� �� �0�� q��$� �� q��$� � ��
 �  d�: o%� � ��
 �P��� ��� �� ����'� �!�� ��� �
.o%�]

�i�$� �� r�s$0� �� ���3.

5I���	�� ����� �� K
�� K,���9�� L ! M�1F 1�C K$�! 
�� ������ �#t�� u� H��>(,�3 �4� � ��� 8��s� �� �,�� �Ee �/0 �1��:

Xxts
xgxgxg

xfxfxfmax

m

n

min
∈:.

)(,),(),(
)(,),(),(

K

K

21

21

HI � �O)(,),(),( xfxfxf nK21�)(,),(),( xgxgxg mK21��� G�� =���> �X(:� ���
 �� �� .��� B�� �
�� B��W> G�� =���> u> u> ��	����I +��� �P��� � �� ��$�� +L�	E@�F �3:

xxts
nixff ii

∈

==
:.

),,()(max* K1

xxts
mixgg ii

∈
==

:.
),,()(min* K1

N� � �� H��� NW��> +�0 B�	� ���'� lR* � =��> �� C�. �� lm: ����: ���� =���> B�� �� �O ],[ 10(:� .u2R� +6� 
������ �#t�������� �#t�� ���� o%9$��.� C��! u� +��� �/0 �1�� �,�� �Ee �1�� �� (:�� ��I:

)�(

Xx

mi
g

xg

ni
f

xfts

i

i

i

i

∈

=−≤

=≤

,,...,
)(

,,...,
)(

:.

max

*

*

1

1

β

β

β

NI���	�� ����� �� K
�� K,���9�� K��� ! K��� �$�! 
-���. (��)* =���> �� �E$9� +�	
�� B�� ��O f�:�N��
��.��*� 8��s� �� -���. ��3�� ���, ����V� �4� � �p#p�

�� ����0 ��� d��� �	�I (��)* =���> +8��sE�� �:













≤≤
−

−

<≤
−

−

=
u
jj

m
ju

j
m
j

u
jj

m
jj

l
jl

j
m
j

l
jj

jc

ccc
cc
cc

ccc
cc

cc

c
j

)(~µ



������ �P��� �  ���� �
�� �/0 �1�� ... ^b` 

)[(













≤≤
−

−

<≤
−

−

=
u

jiji
m

jiu
ji

m
ji

u
jiji

m
jiji

l
jil

j
m
j

l
jiji

jia

aaa
aa

aa

aaa
aa

aa

a
ji

)(~µ













≤≤
−
−

<≤
−
−

=
u
ii

m
iu

i
m
i

u
ii

m
ii

l
il

i
m
i

l
ii

ib

bbb
bb
bb

bbb
bb
bb

b
i

)(~µ

+HI � �Ojia~+jc~�ib~������ ����� ��Y (:�� (2: � G�� =��> -���. +NE, -���. -�>�> �� L��, N/0 L1��
N� �E
��.

������ ����� +���� � ��� � �$,�3 �4� � L��, -���. d�2> � L��, =��E� (��  � � �� L��, L1�� � L��� NP��
N� �P��� �	�I ���.

2INI� H���� ��� 
������ ����� N� ��� 8��s� ���, =��E� �� �/0 �1�� �
��:

)�(

.,,

,,,~:.

max

njx

mibxats

xc

j

n

j
ijij

n

j
jj

K

K

10

1
1

1

=≥

=≤∑

∑

=

=

N� �E�@�� G�� =��> ���'� �RE�� B2. �O (:� �R
 B��� ��	E@�F ��� �E�@�� 1�� =��E� (��)* =���> +�3
�3 .N� w�, ��4E� B��� ��*� 8��s� (:�� (2: ���� ��EO�
�� �p#p� ���, .�� (:� 8��9* L�	E@�F 6��:

)](

{ }

.,,
,,,

,,,:.

)(,max ~

njx
mibbb

mibxats

bxc

j

u
ii

m
i

n

j
ijij

n

j iibjj i

K

K

K

10

1

1
1

1

=≥

=≤≤

=≤













∑

∑

=

=
µ

������ ����� u� �O (:� �,�� �Ee �/0 �1�� .(:�� �� 6�� G�� =��> �E�	� ���'� +��� ����� �  �� +HI � ����
N� ����I:



^b� ���, ��	2$��: l����E? B�2iEF 8K�'� �*�2i� 

)^(
.,,

,,,:.

max*

njx

mibxats

xcZ

j

u
ijji

n

j
jj

K

K

10

1

1

=≥

=≤

=

∑

∑
=

(2: ���� (��)* =���> �� (:�� )[(�� &���� �/��. +],[ u
i

m
ii bbb ∈N� C�%$�� �� ��EO .���� +(��  B�� � ����

N� C�%$�� �� �0 x�1� ���'� (:�� (2: N� �y�  ��$3�1� ���
 �� �� -�>�> B��� � �EO �E�	� C��! � �
)^(�>��
N2� �
 .d� �/��. C�%$�� N>��9W�)(~ ib b

i
µ� )[(6�� L��� N#R@� +)^(N2� �i�� ���'� �� z���� �O ��e �EO)(~ ib b

i
µ

N� ���� �� �/'� � H��>],[ u
i

l
i bb�� Q#W$� �	�I �� NR� �O (,�� ],[ m

i
l
i bb���� �� Q#W$� L�V� �],[ u

i
m
i bb�
�� .�� 6� 

 � B�� B��N� C�%$�� �� N���! +C��! ���'� �O ��P�2�∑
=

n

j
jj xc

1

�3 �E�@�� HI z���� 1�� .����� 8��y�s0 �� �!�> ��

������ H�R�� N���� ��O B�� +N/0 L1�� �V� �$Re�O N��
 �� �� �O (:� ��{F.
+(��)* =��> ���'� B��$@�� �R�P�i�I ����� �� �!�> �� +B�����E� (:� 6)�(� L��� �� ��� 6�� +)](�	E@�F

N� ���:

)_(

.,,
,,,

,,,

,,,:.

max

*

njx
mibbb

mi
bb
bb

xc
Z

mibxats

j

u
ii

m
i

u
i

m
i

u
ii

n

j
jj

n

j
ijji

K

K

K

K

10

1

1

1

1

1

1

=≥
=≤≤

=
−

−
≤

≤

=≤

∑

∑

=

=

β

β

β

(:� ������O L����|$� �� N��� +}�, ����� .��� � ��Y ��W>Werners]�[��jW� =��E� ��W> �� +�(:� .6� 
� N#y� ����� �� ��
 �,�.� ��2s> L����|$� ��W> +L�	E@�F 6�� � +�R�I �� ����� ��Y ��W> � ��� L��, =��E� ��W> �

��jW� L��, =��E� ��W>�(:� ��
 ��� .S:�> ��
 �P��� ��� �Werners]�[�4� � H��� +L��, =��E� �� ��Y �� L��� +
N� N*�� �e �� �<���� L��, �* �RE�� B$,�3 (:� ��
 �$,�3 �4� � N$��)* =��> +�
�� .�� � �� �Ee�� ��O{� ���� ���

N� (:�� �E�	� C��! H��EW� N���! �
�� B��$	� C��! B�� +�4� ��� L��, �* �� &�9>�� � �O (��� d�#W� N�� ��I .��
��� � +�V� G�<Werners]�[������ ����� �: +N� � N/0 L1�� �
 .u� � �� +L�	E@�F ��� � +�R���  �

������ ����� $� �� N/0 L1���� N���! �� ������O L����| (:� NPK�� (��)* �!� L��� �O ��:�.

5INI���� %�
�& <��- 
������ ����� N� �� ���, -���. d�2> �� �/0 �1�� (,�3 �4� � ��� 8��s� H��>:



������ �P��� �  ���� �
�� �/0 �1�� ... ^ba 

)`(

.,,

,,,~~:.

~max

njx

mibxats

xc

j

n

j
ijji

n

j
jj

K

K

10

1
1

1

=≥

=≤∑

∑

=

=

N� w�, �
�� �p#p� ���, ��*� 8��s� -���. d�2> ��EO.�� (:� 8��9* L�	E@�F 6�� :

)�(

{ } { } { }

.,,

,,,

,,,

,,,,,,

,,,:.

)(,)(,)(,max ~~
,

~

njx

njccc

mibbb

njmiaaa

mibxats

cbaxc

j

u
jj

m
j

u
ii

m
i

m
jiji

l
ji

n

j
ijji

n

j jjci
ibjijiajj jiji

K

K

K

KK

K

10

1

1

11

1
1

1

=≥

=≤≤

=≤≤

==≤≤

=≤













∑

∑

=

=
µµµ

������ ����� u� �O (:� �,�� �Ee �/0 �1�� .(:�� �� 6�� G�� =��> �E�	� ���'� +��� ����� �  �� +HI � ����
N� ����I:

)a(

.,,

,,,:.

max*

njx

mibxats

xcZ

j

n

j

u
ij

l
ji

n

j
j

u
j

K

K

10

1
1

1

=≥

=≤

=

∑

∑

=

=

�  L��� �� ��� 6��)`(N� �	E@�F ���:

)�b(

,,,

,,,,,,

,,,:.

max

*

mi
bb
bb

njmi
aa

aa

xc
Z

mibxats

u
i

m
i

u
ii

l
ji

m
ji

l
jiji

n

j
jj

n

j
ijji

K

KK

K

1

11

1

1

1

1

=
−

−
≤

==
−

−
≤

≤

=≤

∑

∑

=

=

β

β

β

β



^�b ���, ��	2$��: l����E? B�2iEF 8K�'� �*�2i� 

.,,

,,,

,,,

,,,,,,

,,,

njx

njccc

mibbb

njmiaaa

nj
cc

cc

j

u
jj

m
j

u
ii

m
i

m
jiji

l
ji

u
j

m
j

u
jj

K

K

K

KK

K

10

1

1

11

1

=≥

=≤≤

=≤≤

==≤≤

=
−

−
≤β

OIP�Q� K,1* K�F 

P�Q�2:������ ����� N� �4� � �� ��� L��, (:�� (2: ���� �� N/0 L1�� ����3:

)��(

0

6243

512

423

50

21

2

21

21

21

≥
≤
≤−
≤+

+

xx
x
xx
xxts

xx

,
),,(

),,(
),,(:.

/max

 

H��I (:�� L���*Z�3 � ���� ��� ����� +:

)�[(

0

63

5

4

50

21

2

21

21

21

≥
≤
≤−
≤+

+=

xx
x
xx
xxts

xxZ

,

:.
/max

 

6�� � ��)�[(+),(),( ** 0411 =xx�4=*ZN� �y�  �
 .6�� �� ���$:� �� � q��$� B�� �� �!�> ��)_(����� +
(
� �����0 �� ���:

)��(

0

645243
64
6

52
5

43
4

50
4
1

3

21

321

321

21

32

221

121

≥
≤≤≤≤≤≤
−
−

≤
−
−

≤
−
−

≤

+≤

≤

≤−

≤+

xx
bbb

bbb

xx

bx
bxx
bxxts

,
,,

,,

)/(

:.
max

βββ

β

β



������ �P��� �  ���� �
�� �/0 �1�� ... ^�� 

A

1L′

2L′

3L′

1L
2L

3L

B

�R�2P�Q� M	1� M�
(	 S2=T�� ���-1�  ������ !, 

�� (:� 8��9* ����� B�� �� �y�  C��!)/,/(),( ** 27095211 =xx�093 /* =Z.z���� +C��! B��770/=β
(:� ��
 �y�  .(:�� (2: ���� +����� �  �� lF �O (:� �O~ ���Y),/,/(),,( 4682233321 =bbb��I (:�� .B��

���V� +B�@�F o%� 8�;�.�> �� �!�> �� +���� G�� =��> ���'� �RE�� �� ��j* �O (:� ��
 B��W� L�N� �E�@�� �!� +�3
� 1�� (:�� (2: ���'� (��)* �$,�3 �4�N��
6�� � �� �y�  B�	� ���'� � �!�� Gj$0� �L��)�[(�)��(

��� 1��(:� �<�0 B.
�R
 �� +�$@�� ��.�> L����N� �!�> ��EO.�� ��*� B�� +����� L��, ��*� L��� (��)* �!� B$,�3 �4� � H��� 

N� H��> -�>�$����� 8��s� L��],[ 43+],[ 52�],[ 64� o��2� .����� �O (:� N	���)��(� �� �0 (�W.� B��$	� 
���� B�� L�	$�� ������� 6�W� � �$,�3)�[(N��3 .&�/0 �� ��;� �� ��1L′+2L′�3L′������ ����� N��
 �� �� +L1��

N� H�@� �� ���E$� N/0 �� .'� � 1�� ����� B�� B�	� C��! �/A(:� =Y�� .����� � �� �/'� B��)�[(����3 �y� 
(:� .HI =9> �� � ��� ��y NEW� ���'� B��$2O +(��)* �!� +�/'� B�� �β�� ����0 ��y 1�� .�* (�2�� �R�����



^�[ ���, ��	2$��: l����E? B�2iEF 8K�'� �*�2i� 

+����V� �4� � ����� G���� �� �V� NR� H��EW� �� (��)*1b+2b�3b(2�� �+[�]�O �E���0 ��� .���W> � +�{�
 &�/0 +G�� � B�� B��1L′+2L′�3L′&�/0 (2�� 1L+2L�3LN� �� (O�  �� �� �RE�� �> ���
 L��3 �y� 

��I (:�� (��)* �* B$,�3 �4� � �� G�� =��> B�	� ���'� �O .����� � �� +(O�  B��)��(N� �y�  �
.�� �� 
S0 � =/'� &�/0 �� ��;�3L�	� S���
 � �� ����� N��
 �� �� +� �� H�@� �E �/'�B+(:� B�	� �/'� .

P�Q�5:������ ����� N� �4� � �� ��� L��, -���. d�2> �� N/0 �1�� ����3:

)�](

0

6243

512

42351501

23050

21

2

21

21

21

≥
≤
≤−
≤+

+

xx
x
xx
xxts

xx

,
),,(

),,(
),,()/,/,(:.

),/,/(max

 

6�� � ��)a(+),(),( ** 2411 =xx�8=*ZN� �y�  �
 .� q��$� B�� �� �!�> �� 6�� �� ���$:� ��)�b(C��! +
����� B�	� ���'� �)�](�� �� ����0 8��9* :)/,/(),( ** 48083311 =xx�44 /* =Z.

UI����	 K��; 
d�	��α7N� �� ��� (��� (��)* �!� �� H� (�2�� 6�W� H��> .��'e��α�� �* +�
�� �$3�1� m�0 
N� �$R�1� �
 .� NR� �$,�3 ����� ��� �'/E� � (��)* =���> �D� +��� 6�2*� �� lF �O (:� HI N
�� L�	
�� -��W� �

���� ����� u� �� ���9> ����� �i�$� � � ��
 N� L� N� H��� L��, �g�I �� �O (:� NEW� H��� B�� � �
 ��
 �� �EO ��� .
'�'  ��*� �*�2i� � ���� u� 8���> �O B�� �� �!�> �� (�2�� +(:� HI (��)* =��> +L��, ��*� �*�2i� � ���� u� �� N

N� H���2� �$@�� ��.�� �3 .(:� L���. L��� +����� � � ��� d�2> � -���. (��)* �!� B$,�3 �4� � +B�����E�.
�E$�� N>jR@� L��� +����� �  L��� N
�� ��� L�	
�� �� L����� .+6�p� H��EW�Werners]�[+����� �  L���

������ (0�: G�� =��> � ��Y L��� N$��)* =���> +L��, =��E� �� N/0 L1�� .N� X�/� �O N���: =���> B�� �O (:� B�� �

������ ����� (:�� (2: L��, ��*� (��)* =���> �� N<�9>�� �e (��)* +}�, ����� (��)* =��> ���|> �� � ���� N/0 L1��

 ��Y (��)* =��> L�	E@�F ��� �(:� ���Ve �	�I B�� &�9>�� � �O ����0 L���|> �eLai �Hwang]�^[� L���

�R�5

lc ucmc

"��

lc ucmc

C



������ �P��� �  ���� �
�� �/0 �1�� ... ^�� 

������ ����� �9:�;� � �� 1O�� �� &�'� B�� �#y�, � L��, �* S:� � NP�	$�� &�'� +L��, G�� =��> -���. �� N/0 L1��
N� ���Y �4� ��� �E�	� C��! �� .� ���Ve (��)* �* �RE��N� ��� ����� B�� (:� 6��: L�! +�
.

�R
[N� �4� � �� ����3 .�#ky�, � L��k, �k* (k���� �� �!�> �� �E�	� C��! +�
 �� ��.�> �9Y �� �O��/��2�
],[ um ccNkk� }�kk�>� �kk$,� .��� �� ��kkEO w�kk, 6�kk Max-Min ��kkEO ���$kk:� �kk,�� �kkEe ����kk� �kk  L��kk� .�kk3�

mml ccc ≥−)�Rkk
["kk��(8��skkE�� � +x�kkO N��kk�xcm�kk3� � �kk� �kk���0 C��kk! B��kk$	� +�kkEEO �2�1O�kk� �� 
mml ccc <−)�R
[C(8��sE�� � +x�O N���xcc ml )( −�k� �k���0 C��! B��$	� +�EEO �2�1O�� �� .+N>��k9W�

 B�	� C��! �#y�, �� mc�� lc�#y�, �mc�� ��'$�� �/��� ��9� �� .Bk�� �� �'$�k� �k��� ����k� B�	� ���'� +�R���  �
�
�� �/���.

N� -���. (��)* =���> �� NE$9� N
�� +N@���F X�< B�� � L�	E@�F ��� �
�� ./��2� N#9Y o%� � �R���
 +��
 �P��� ��� � +�
 ���
�βN� �9:�;� L� N� C�%$�� L��, ��*� �� &���� ���� �� L��*� +HI z���� �O �
 �O ���


N$  �E
�� (��)* �!� B��$3�1� L��� H�R�K� .N� �� L�	E@�F ��� +��E�� �� ��2W> H��>α7(��� ��� .

H+
�� 
[1] Tanaka, H., T. Okuda and K. Asai, On fuzzy mathematical programming, Journal of Cybernetics 3 (1974) 
37-46. 
[2] Verdegay, J. L., Fuzzy mathematical programming, (1982) 231-236. 
[3] Werners, B., Interactive multiple objective programming subject to flexible constraints, European Journal of 
Operational Research 31 (1987) 342-349 
[4] Werners, B., An interactive fuzzy programming system, Fuzzy Sets and Systems 23 (1987) 131-147. 
[5] Zimmermann, H. –J., Description and optimization of fuzzy system, International Journal System 2 (1976) 
209-216. 
[6] Chanas, S., The use of parametric programming in FLP, Fuzzy Sets and Systems 11 (1983) 243-251. 
[7] Verdegay, J. L., A dual approach to solve the fuzzy linear programming problem, Fuzzy Sets and Systems 14 
(1984) 131-141. 
[8] Verdegay, J. L., Application of fuzzy optimization in operational research, Control and Cybernetics 13 
(1984) 229-239.  
[9] Carlsson, C. and P. Korhonen, A parametric approach to fuzzy linear programming, Fuzzy Sets and Systems 
20 (1986) 17-30. 
[10] Lai, Y. J. and C. L. Hwang, Interactive fuzzy Linear programming, Fuzzy Sets and Systems 45 (1992) 169-
183. 
[11] Lin, C.-C. and Chen ,A.-P., Generalization of Yang et al. method for fuzzy programming with piecewise 
linear membership functions , Fuzzy Sets and Systems 132 (2002) 347-352. 
[12] Ramik, J. and J. Rimanek, Inequality relation between fuzzy numbers and its use in fuzzy optimization, 
Fuzzy Sets and Systems 16 (1985) 123-138. 
[13] Tanaka, H., H. Ichihashi and K. Asai, A formulation of fuzzy linear programming problems based on 
comparison of fuzzy numbers, Control and Cybernetics 13 (1984) 186-194. 
[14] Dubois, D., Linear programming with fuzzy data, (1987) 241-263. 
[15] Lai, Y. J. and C. L. Hwang, A new approach to some possibilistic linear programming problem, Fuzzy Sets 
and Systems 49 (1992). 
[16] Rommelfanger, H., R. Hanuscheck and J. Wolf, Linear programming with fuzzy objectives, Fuzzy Sets and 
Systems 29 (1989) 31-48. 
[17] Delgado, M., J. L. Verdegay and M. A. Vila, Relating Different Approaches to Solve Linear 
Programming Problems With Imprecise Costs, Fuzzy Sets and Systems 37 (1990), pp. 33-42.   
[18] Buckley, J. J., Possibilistic linear programming with triangular fuzzy numbers, Fuzzy Sets and Systems 26 
(1988) 135-138. 
[19] Buckley, J. J., Solving possibilistic linear programming problems, Fuzzy Sets and Systems 31 (1989) 329-
341. 
[20] Negi, D. S., Fuzzy Analysis and Optimization (1989), PhD. Dissertation, Dept. of I.E., Kansas State 
University. 



^�] ���, ��	2$��: l����E? B�2iEF 8K�'� �*�2i� 

[21] Saati M., S., A. Memariani and G. R. Jahanshahloo, (2002), “Efficiency Analysis and Ranking of DMUs 
with Fuzzy Date,” Fuzzy Optimization and Decision Making 1, (3) 255-267. 


