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 2,X. 8# !   r",M /!,0     6^U>. 8,^-         6^! ,^KI5 /^X04JI b8#
   6! + /F1@.5 JG# .      \^9# /0#B^D!# q"#B. �@Pf .   ^-

      �04JI  �0BX0 6! 8 !",G +4 (0# 6�        2#J^&. bBE^F,!  ^*
   4@^̂]+ 1# + 4@^̂ ! B^̂-#@f  DL^̂ &! J^̂ &I ,^̂ KI5 1# 34,CD^̂9#

8 !",G BF B-#@f 8 &%@U]  �04 No#J. 8,-.  
4-    !2 CPM9 C- $+,5+4 $R"M@ :     /^9,9# 8,^-",&). 1#

   /9 D94 br",M /o# : 8# !        +4 + �0 6]"4 /< u 8,-
\9# .     2,X. NK. W.#@< 1# /9 D94 W.,<      6^! r",M /!,0

  /^. ",OF  4+" .      r",^M 1# �^0  ^-         1# B^0,! 8 K^F 8,^-
            ,^* BE^F,! 6D^F#4 /^9 D94 /:,Y*"# 6XYF 6! @9",K�
          B^05 N-# u  DL&! \&)O] S$] 2,X.# N- `0 : (0B!

 - + B!,0 e0#Ju# r",M \&E.# + /<,OD]# m",HI 2,X.# N
     b,KE0#  ! 2+Ju# +»3 K!     8"#B^04 8"#4 ^! «  3@^U] 1#    8,^-

          44 ^% (XO. @9",K� 1# J&I 2#"$�-" 8# ! r",M 8,Y01
)Saeednia, 2003.(  

5- HAKS(2     $TU2!2 7/B- :        6^E&K! 2,^X. (Du,^0 8# ^!
        2#+# u \&O-# Q9,E. (&.1 4@]+ g,OUV. br",M s#Bo#

4"#4 .            "4 JY^9 8,|^u 8 !",^G ,! 4@]@. /d#"# BE�  -
\0@p+#    �,! BEI,. bBI#        8",^XU% + 81"+,LG /d#"# + ,-    ,^-

          B^I"#4 #" /.@^O< JY9 8,|u 6! W0BY* \&U!,_ 6G .  /^p+
          34@! 6I# 9 8,i*"# + B0B] JY9 8,|u 4,k0# yB- 2@�
 (k* 6I,f4+" 6&F,o +  0,! /d#"# e-+wM (0# "4 b\9#

)  Y< W&p4 6!            �,^E. 24@^! #"#4 +  KF 1# 6I,f4+" (0# "@
               B^9 s#B^o# J^&I + /:,^Y*"# 6XY^F 6^! /9 D94 b,Y01

  25 "4 /X&D97 (    6Du % "# _ \VTI \0@p+# "4  BI# . (0B!
  2,X. "4 "@HE.   8 !",G b/!,0        Q^9,E* (0 DL&!  HI 1# ,-

    6^iY: q;G 69 "4 bJY9 8,|u 6! 8 !",G  &&�*   8B^E!
BIB04 % .  6iY: (0# "4   ̂E!  (&^.1 8B       �,^! b 0,^! 8,^-    b,^-

     (&.1 + �"#J. + 81"+,LG /d#"#        6^I,f4+" y# ^:# 8,^-
     b/.,^HI 8 !",^G + �BEDu % "# _ \VTI v\0@p+# "4 (k*

           2,^%"# b/Y-$^. b8 K^F /U^n# + 6^0,M m,V&9�*    8,^-
 f5 \0@p+# "4 ,KI5 BEI,. + /Dp+4.  

6-7,-!"TT' 12 CDTTG";   !"V1"TT+"Q ( !"V1"TT+ 7"TT:) "TT-
7,-!"'  # 7":WK02,&:( 8 !",^G       �@^CI 31@^o "4 6^G /0,^-

    \&p,)u B0,! BI"#4 "# _  �0BX0   N- /0,-    N- + �E9    2#@^f
              "4 RI,^. + \^Oo#J. Q^]@. + BE^F,! 6DF#4  �0BX0 ,!

   BI@LI  �0BX0 \&p,)u j,kI# .     1# /I#@TO- + \&TE9 (0#
            2,^9@I "4 W^.,G 8",%1,^9,I ,^* W.,G 8",%1,9 \p,o

\9# .    ",G #BD!# q,9# (0#  !8 !        r",^M ,^! ",%1,^9 8,-  
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         + /^�E- u b/F1@.5 b/I,."4 b/DF#BK! 8 !",G BEI,. ^
 8 !",G + ^ /Y-$.    /.,^HI `:,E. BEI,. ^ ",%1,9,I 8,-

 6I,0,M +   WOo 8,- +           BIB^F S,^TDI# ,^KE0#  0,^HI + W^iI .
  + 8"+4 [�9    1# /X04JI /   8 !",^G 1# �^0  ^- 6!   8,^-

     6iY: + (&&)* b",%1,9 + ",%1,9,I   % 8BE!BEDL .   6^! j17
           2,^X. "4 /U^n# + NK. 8,-",&). 1# 6G \9#  G�    /!,^0

     8 !",G 1# 8 !",G (0# 6Un,u br",M       \^9# No#J^. 8,^- .
   8 !",G (0# 6�  -  ,-) R0,En b/.,HI b3,% &O)* b/D)En

   ,^KE0# BEI,. 8B&p@* (  1#        6D^F#4 8 DL^&! 6U^n,u r",^M
            bB^F B^-#@f  DL^&! JY9 8,|u + r",M \&C&G bBEF,!

# 01             "4 JY^9 8,|^u + r",^M /Un# 8,-4 !",G 6UO] 1# 
       8 !",G 1# 8"+4 + \)&Y: ,! q,O* ,- KF      \^9# /0,^-

     /%4@p5  �04 + /*@n /%4@p5 6G     /. 4,k0# #" ,-     + B^EEG
      /. �+BT. #" 2,EG,9 e.#"5 + \.;9  BEEG . 6Cp�. +4

   NK. 2,.1 + 6Un,u   6Cp�. (0 *    2,X. "4 ,-   8 !",G /!,0   ,-
BEDV- . D94 �@I /^9              3B&kE^9 2,^.1 + 6U^n,u ,^! ,^-

/.          "4 W^.,< +4 (^0# + 4@^F      31#B^I# B^o#+ R^_#+    8 ^&%
e0,95  BI# .      4"@^. 8 K^F m,.Bf 6! /9 D94 /�I@��

     8 !",G 1# 8"+4 + 2,EG,9 1,&I       1# ",%1,9,I + No#J. 8,-
6Cp�.           /^. /^iU* e0,^95 N^K. 8,^-     BI@^F)  b,&IB&)^9

1382 .(   wM (0# "4 bBF  G� 6tI5 6! 6]@* ,!  8# ^! e-+
         6^07 �1"# b6E&K! 2,X. S,TDI# + W&U>* + 60Jk*    8,^-

         3BF (&&)*  '�. W.#@< 1# ,KI5 6Un,u q,9# ! /*,<;:#
 6iY: +              "# ^_  ^HI lB^. ,^-",&). 6U^n,u `^Y: ,KI5 8BE!

 \9# 6Du % .  607 "@HE. (0B!    6U>. JG# . 8,-    JG# . b,-
 6^̂! /^̂X04JI b/:,^̂Y*"# 6XY^̂F 6^̂! /^̂9 D94 b/^̂F1@.5

 !",G8       8 !",^G 1# 8"+4 b",%1,9 8,-       + b",%1,^9,I 8,^-
  r",M 1# 6Un,u        N0 o (&&)* ,! 4@]@. 8,-300   + 8 D. 

600    + 8 D. 900     A+B] `!,a. 8 D. 2    q;G 69 "4 
6iY:  BIBF 8BE!) b2#",XO- + /'"#+1387.(  

          "4 /^)&Y: \&)_@.  HI 1# 8",9  KF \9# /EDC%
 6�U] 6iaE.    8#)\F4 (    ! + \9# 3BF R_#+6      /^UG "@^:

        m# &&�* (&EtO- + �,C*"# m# &&�* bQ&F \K] bQ&F
        q@V>.,I + rBI# ",&V!  KF (0# "4 r,f \u,!  BI# . "4

          "4 \^!,' 8,-",&). 2#@E< 6! "@G$. W.#@< e-+wM (0#
BIBF 6Du %  HI .S5 R!,E. 4@]+ W&p4 6! (&EtO-  8,-
  �",! + />a9          6I,f4+" 4@]+ + A,9 A@: "4 4,01 8,-

 (k*)+"/O�#4 6I,f4(  D.#",M NXo J&I /!5 R!,E. ",&). b
\9# 6DF#4 #" \!,'.  

  
A+B]1.6iY: + 34,CD9# 4"@. 8,-",&).  6Un,u q,9#  ! ,KI5 8BE!)  D.(  

 !"#$"%   !"#$  &'( !"#$)"  $*+,- ".  
/.0$1)232 45$"6% 41 4
78!(9:; <"&5 4

%=>&$1?;2@:' 41   

?A#B1"C 4D+%" ".5 
EFG 39H%":I 4EJ%K5 4

L)"C(M#  ".  

'"D94+LK9?$ 4 $N(O ".5 
+%"P3K) Q29R24 S"' ".5 
N)K"TL5  

=-K2DU2)2 V1  

900 - 600  600 - 300  300- 0  9')"L N2 +WB"X5)"YN"!   
300- 0  600 - 300  900 - 600  9')"L N2 +WB"X5)"YN"!"%   
300- 0  600 - 300  900 - 600  Z)"C N2 +WB"X ".53=I=$   

900 - 600  600 - 300  300- 0  !9?!31R"/7)2 +>/; +' 1  
900 - 600  600 - 300  300- 0  ;N=$[ \L29$ N2 +WB"X1  
900 - 600  600 - 300  300- 0  N2 +WB"X +W]$ \L9$  
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2-2-2-34"0O  71"+ (  Y&E0 C- ":!"&>0 4(!(GIS  
34#4              N&V^i* e^T! +4 6! `&i>* (0# "4 1,&I 4"@. 8,-
/.  BI@F :  /C&n@* + /I,X. .34#4  -   34#4 + /I,X. 8,    8,^-

   m",Y< 3BF 6&K* /C&n@*    1# B^I# : 6L^iI      /U&P^C* � ^: 
       q,^&i. "4 8",^9  KF1:2000       + (XV^. 2,.1,^9 1# 

          � ^HI 4"@^. 8,-",&). 1# /I#B&. m#B-,L. + 81,9 KF
 m,^̂<;:# � K^̂F /^̂d#"# 8 !",^̂G 6^̂! ?@^̂! . m,^̂<;:#

   6U>. q,&i. "4 /D&)O]         /I,^X. R^01@* + \&)_@. �8#
r",M   KF 8,-  q,&i. "4           6^U>. + /�0,V^O- 8,-    + 8#
6&o,I        : + � KF R.,] � : �8#�  8 �I1,! /U&PC*   3BF

 A,9 "4 8",9  KF1385.  
   607 �# TD9# 1# [M     6LiI bhUDT. /*,<;:# 8,-   ,-

  607 m"@n 6!         =&^>. "4 34,CD9# W!,_ 8,-GIS   �4,^.5 

 BIBF W&U>* .          34#4 1# 34,CD^9# ,^! \OV^_ (^0# "4    8,^-
  b4@]@.      6^U>. b/I@XV^. JG# . /.@_" 6LiI      J^G# . b,^-

   + /:,^̂ Y*"# 6XY^̂F b4@^̂]@. JY^̂9 8,-,|^̂ u b/^̂F1@.5
(&.1     B)DV. 8,-)(&.1      (&^.1 b 0,^! 8,-      y# ^:# 8,^-

   ,KE0# J] + 6I,f4+"( 8 !",G b         + ",%1,^9,I + ",%1,^9 8,-
      m,PDT. NDV&9 "4 (&.1 �1"#UTM)    8,^EY. {a9

84WGS   2+1 bN39 (      ^n@* m,^<;:# 3# ^O- 6!  "4 /C&
 j ^̂ I =&^̂ >.  "#J^̂ u#Arc GIS 6TV^̂ I 10 + /0,^̂ 9,EF 

 B^̂ 04 % �# TD^̂ 9# .    "@^̂ HE. 6^̂ ! \^̂ 9#  ^̂ G� 6^̂ ! j17
\>n     607 \_4 + /kE9         ?,^iI \^F#4 ! ,! b"@G$. 8,-

 6! /p DEG     3,�D94 6U&9+GPS      b/I#B^&. 8,-B^041,! "4 
 34#4 \&C&G          y ^: ! /p,ODo# 8,-,af + BF /!,01"# ,-

 B04 %)WXF  8,-2 /p# 7.(  
  

  
           WXF2. r",M 6LiI  KF "4 4@]@. JY9 8,|u + ,- 8",9  WXF 3.U>. JG# . 6LiI 6 8,-   8",9  KF   
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WXF4.8",9  KF "4 /:,Y*"# 6XYF 6LiI               WXF    5.8",9  KF "4 /F1@.5 JG# . 6LiI   

  

  
            WXF6.  8",9  KF "4 /d#"# 8 !",G 6LiI           FWX7 .6LiI8",9  KF "4 /d#"# \0@p+#   

  

2-2-3-!"&>0 ,: W1( ?&&>@ ( ":!"&>0 $-"A1!2   
   A,9 "41983     j,I 6! 8BEU- `i>. +4       + 2"@^-"7 8,-

"4,^̂M1 6UV^̂U9 W^̂&U>* B^̂E0# u 8# ^̂! #" /^̂F+"  /^̂Y*# .
       m#"+$^k. W_#B^o �+" q,^9# ! 6^G B^I4 G 4,KEL&M

4@^̂! 3B^̂F 34,^̂KI ,^̂E! /OD0",^̂�p.1p4 6^̂! �+" (^̂0# W^̂&
        \^u �I "# _ 34,CD9# 4"@. 2#BE� 25 Wo# . /%B&t&M .

 A,^̂9 "41996~^̂I,� j,^̂I 6^̂! /^̂E&� /^̂ii>. 2 �+" 
                                                           
1. Laarhoren & Padrycz 
2. Chang 
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  6)9@* W&U>* �+" j,I ,! #" 8 �04  4 ^G 6�#"# 8# .  4#B^<#
          �BEDV^- 81,u /�U�. 4#B<# b�+" (0# "4 34,CD9# 4"@.
           [0 *,^. "4 /^�U�. 81,u 4#B<# ,! /I,!1 \&>]"# /E)0

  "#+ /^]+1 m,V^0,i. /^. 4   4@^F)Ozcan and Suzan, 

2011 .(  
     6UVU9 W&U>* BE0# u "4 j,% (&DVTI    4,k0# b/Y*# .

6UVU9 8",Df,9  6G \9# /9" ! 4"@. �@d@. 1# /Y*# .
    6E0J% b,-",&). by#B-# 25 "4        2,LI ,KI5 (&! ?,Y*"# + ,-

 /. 34#4   4@^F .             \^f"4 1,^�5 "4 B^0,!  ^�04 m",^Y< 6^!
6UVU9       2,^&! 6^G /Y9,E. /Y*# .        4"@^. �@^d@. 3B^EEG

   4@F N-# u bBF,! 6)p,a. . 6UVU9 \f"4      (^0# "4 /Y*# .
! e-+wM6 m"@n WXF 9\9# :  

  
 A+B]2 .q,&i. \&O-# 6]"4 2,&! 8# ! /I,!1 8,-  

\&O-# 6]"4 8# ! /I,!1 q,&i.  81,u 4#B<#  
Just equal    !# ! g,i&_4 \&>]"#  )1,1,1(  
Equally Important (EI)  g,Y0 i* \&>]"# !# !   

( , , )21 12 2  
Weakly more Important (WMI)   ! "#$%&'  

( , , )21 22  
Strongly more Important (SMI)  ()* "#$%&' +,  

( , , )2 522 2 
Very strongly more Important (VSMI) ()* -.#/ "#$%&' +,  

( , , )52 32 
Absolutely more Important 012! "#$%&'  

( , , )5 732 2 
  

  
 0348 .52#61  "#78' 9%&: ;2#< ('+< -=2<> (28)Önüt et al,. 2010(  

  

  
  
  
  
  
  
  
  

 0349 .9.?.@ &2A/2@ B#6$, -C,'+1  

 

  !"#
$%#& '(  

 

 )"*+'!
,-./#0  

 

 12/345
,65+5  

 ,728 9
 )"*+'! &*
+':.';  

 .5 )+48
 )"*+'!
+':.';'9  

 ,;"<;8
 &7=- &*
,>'=?+5  

 

@+4'A#  '*
)'BC  =;  

 D'7#1  D'7#3D'7#2 

E+'F G5HI5 J;'K# &L"M N'O<95 
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2-2-4-  1./2#3 4**52          ' (67'8 9:6.#;3 <#6&
='#>? @#%A! #&  

 9DDDE=2FGnX {x ,x ,..., x } 1 2 H I'JDDD8' 9DDDK)7L1 
nU {u ,u ,...,u } 1 2  ;21&M 9K)7L1      ;M NJD42< 28    O2DP

   9Q@), R#S2=M TH& BCU          +D8 VAW+P +X= &: 2< NY=2G ('
    -1 '& 9Q@), R#S2=M NIJ8   ;2D1&M >' Z[ +8 ('+< ;'),   2D8

 :': \2L=' . -1 V['+<2F<      ]&)^ V[J< ;'),m    R#S2D=M &'J61 
8 +8 ('+< 9Q@),"4': IJ:   

  
m

gi gi giM ,M ,...,M    i , ,...,n 1 2 1 2  
  

;21&Mm ...  ;21&M2 ;21&M1    
m
gM 1  ... gM 1

2  gM 1
1   IJ81  

m
gM 2  ... gM 2

2  gM 2
1   IJ82  

...
 ...
 ...
 ...
 ...
  

n

m
gM  ...  

ngM2  
ngM1   IJ8n 

  
  

  -127, 9!
i

i
gM    -D_._1 (>2DW :JDK 2D8     9D< 9D! JD='

  ]&)^)l,m,u ( -1 ;2#<           9D< "[)`DK :+D3.7K H JD=:+P
]&)^ 034 10 9a<'& H )1(2#< -1 ; :)4 :  
  

  
 03410 . ! "#$% &'( )* +*,-( &./01(  2345)l,m,u=(M   

  6789)1(  

(x l) , l x m(m l)
(u x)(x) , m x u(u m)

0 otherwise

 

!" # #$ !
$

!$% & # #' !$
$
$(

   

  .:;89$<<= >? 9&  <@mA9B<<7    +*,-<<(  <<49& C*.<D
   5 E+!8Mf (m) &1 2F$G9& H    @l   5 u  I8.@     2JK*$= "$L

'J:ML 2*N$7 5.  
9&     O14 "8.7 BKI PL5Q= C*8    R$S'*& "95?     .TI 5 $L

 ;$JU<<!.= #8 E>$<<S.VW  .<<7 X1:U<<; "87 "8.<<7 9$<<KY; 
      +<!8 R'<Z R&$[:!8 245#  M*$\; .    9,@]<;  ;$JU<!.=

  >$K;36   R.VW &8.%8 .[I )8    E".<:@& ^9'<; $<7 .[I 11 
           5 '<Z98 2<!$JZ9$@ ^9'<; $<7 .[I17      ^9'<; $<7 .<[I 

2!$JZ9$@ (    *8.48 5 210( B@8.; #8    >$;#$! CKJ_1L 5 2
^9$=              9& 5 '<Z O<*#,D "9$! "98&.3Z BV! "$-% 5 $L

          ̀ $J:;8 5 >$S.VW a!$= "9$S#$! b.I 2!9.7 $7 +*$3I4 
    P!.=  7 2*,cd!$= #8 .[I   a!$= E$L    "$L32     "8.<7 .<[I 

+*,F58  'Z  :%.*]= "'J7) e5'43.(  
 e5'43 .R$S'*& f$!8.7 $L9$KY; 245#  M*$\; g*$:I >$S.VW "$L  

 ! "#$%&  
"#'( )*+(  

 ! "#$%&  
)*!+(  

,- .(/  

 ! "#$%&  
01%2 3%4  

5.6.(  

"7 ,8+985 
":;-  
,<%;=1!  

 ! 31>5  
3+71%*  
1%? %8%@  

"7 ,:A5)@  
3+71%*  
1%? %8  

BA.C>!  
,D!1!  

  
 !" #$%  

( , , )31 22  ( , , )3 522 2 ( , , )52 32 ( , , )3 522 2( , , )31 22  ( , , )3 522 2 )1,1,1(  ,D!1! BA.C>!  

( , , )2 21
5 2 3( , , )3 522 2 ( , , )3 522 2( , , )3 522 2( , , )31 22  ( , , )1 1 1  ( , , )2 21

5 2 31%? %8 3+71%* "7 ,:A5)@ 

( , , )21 1
3 5 2( , , )21 12 3 ( , , )3 522 2( , , )2 1 23 )1,1,1(  ( , , )21 12 3 ( , , )21 12 3 %? %8%@ 3+71%*  ! 31>51 

( , , )21 1
3 5 2( , , )2 21

5 2 3( , , )31 22 )1,1,1(  ( , , )31 12 2 ( , , )2 21
5 2 3( , , )2 21

5 2 3,<%;=1! ":;- "7 ,8+985 

( , , )21 1
3 5 2( , , )2 21

5 2 3)1,1,1(  ( , , )21 12 3 ( , , )2 21
5 2 3( , , )2 21

5 2 3( , , )21 1
3 5 201%2  ! "#$%& 5.6.( 3%4  

( , , )21 1
3 5 2)1,1,1(  ( , , )3 522 2( , , )3 522 2( , , )31 22  ( , , )2 21

5 2 3( , , )2 21
5 2 3,- .(/ )*!+(  ! "#$%& 

)1,1,1(  ( , , )52 32  ( , , )52 32 ( , , )52 32 ( , , )52 32 ( , , )3 522 2 ( , , )21 12 3 "#'( )*+(  ! "#$%&  
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   Y!,D BKF$I? 9&           2<h0h; &'<( 5&  <_I$Ji jI$i "8
M (l ,m ,u )&1 1 1 1   5 M (l ,m ,u )&2 2 2 2 kK!.D     !"#

 $%# &'11(!)*# +,-./ .0) &'   

  
 $%#11 . 12324 '5!651M 7 2M  

       8"957& :&*; +9 1<=>& ?=@.A3B6)2(  ()3 (  7)4 (
5*C D>.EF !# !G@)Kathleen et al., 2011 :(  
 +H95&)2(  

M M (l l ,m m ,u u ) !    1 2 1 2 1 2 1 2  
 +H95&)3(  

M M (l l ,m m ,u u )" ! " " "1 2 1 2 1 2 1 2  
 +H95&)4(  

M ( , , ),M ( , , )u m l u m l
# #! !1 1
1 2

1 2 1 2 2 2
1 1 1 1 1 1  

     $;=I +J K#5' +L*F !>=9 +,MN5  ?O=- '!6 7' P.<
              '!"6 ."A>' (1"2324 ?O="- '!"6 Q> R*%E4 => 12324

 KS""T) 1""2324 ?O=""- . U"">5  O5 1""M>.VF 8""V- 8""957&
$;=I            Q"> R*%E4 7 12324 ?O=- '!6 7' 1EW57 P.<

        1"4 X="T9 5& 1"2324 ?O=- '!6   !"GGJ .    $"T3YF Z7& &'
+E[*F            :=S">=V4 \>.F="4 ?=@.H[ O5 Q> .@ ?5.9 (?5

   &5!V4 (1L7O)       K"[5 1"2324 ?'!"6 '*C +J (  R="[5.9
 +H95&)5 (14 +M[=Y4 '*# :  

 +H95&)5(  
n m n

K kj ij
j i j

n n n
ij ij ijj j j

n n n n n n
kj kj kjK j k j k j

S M M

l m u
, ,

u m l

#

! ! !

! ! !

! ! ! ! ! !

$ %
! " !& '

( )
* +
, -
, -
. /

0 00

0 0 0
0 0 0 0 0 0

1

1 1 1

1 1 1

1 1 1 1 1 1

  
    X] &' +JK      7 (.H[  &=B# .A)=T9 i   7 j     ̂"TF.F +"9 

X=_) +G>`/  !G@' aC=# 7 =@ !G,S@ =@ .  
 +H95& R=[5.9         ?="@&=TE4 \>.F="4 ?5.9 &*Jb4 ?=@

c>&5' (d@7ef U>5 :  

j
M ( / , / , / )

!
!07

11 9 5 12 5 15 5  

j
M ( / , / , / )

!
!0 7

21 5 3 9 5 11 8  

j
M ( , / , )

!
!0 7

31 5 6 4 9  

j
M ( / , / , )

!
!07

41 4 3 6 9 7  

j
M ( / , / , )

!
!0 7

51 3 3 3 9 5  

j
M ( / , / , / )

!
!0 7

61 6 2 7 9 9 8  

j
M ( , / , / )

!
!07

71 11 13 6 16 5  
`T) :  

j j
M ( / , / , / )

! !
!0 07 7

11 1 44 6 60 7 77 3  

ii j
( M ) ( / , / , / )#

! !
!0 07 7 1

1 1 0 013 0 0165 0 0224  
U>5.9=G9 :  

S ( / , / , / )!1 0 1235 0 20625 0 3472  
S ( / , / , / )!2 0 0689 0 15675 0 26432  
S ( / , / , / )!3 0 065 0 1056 0 2016  
S ( / , / , / )!4 0 0559 0 11385 0 1568  
S ( / , / , / )!5 0 0429 0 06435 0 112  
S ( / , / , / )!6 0 0806 0 13035 0 21952  
S ( / , / , / )!7 0 143 0 2244 0 3696  

   +E[*F $T3YF Z7& &'       +M[=Y4 O5 \f (?5kS  !>=9 
    X=%45 => KTYL&5 1/&`9 +L&'  ?.>bf (      +"9 KMS") ="g)]

  ''./ +M[=Y4 c@ .   &*h +9J   ./5 13M1   7 M2   '!6 7' 
       1"/&`9 +L&' (!G#=9 12324 ?O=-M2   ."9 M1   ="9 +"J 

V(M M )12 1     14  '5' X=_)  '*#(  +"H95& :&*; +9 6 
K[5 :  

 +H95&)6(  

M M
y x

V(M M ) Sup min( (x), (y)
1

$ %1 ! 2 2( )1 22 1   
    

+H95& U>5 =9 K[5 i'=E4 12324 ?O=- '5!65 ?5.9 7 :  
 +H95&)7(  

V(M M )                      if  m m
V(M M )                      if  l u
V(M M ) hgt(M M ) otherwise

3 1 ! 1
4

1 ! 15
4 1 ! 67

2 1 2 1

2 1 1 2

2 1 2 1

1
0
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`T):  
 +H95&)8(  

M

l u
htg(M M ) (d)(m u ) (m l )

#
6 ! ! 2

#  # 2
1 2

2 1
2 2 1 1

 
  

  
  +Jd   j&`9 =9 .k=G,4        UT"9 lh=VF +HV) U>.FM2  7 

M1 K[5  . $%#12 V(M M )12 1  14 X=_) 5&  !@' .  
  

  
 $%#12 . KTYL&5 +L&' 7 lh=VF +HV)M2  .9 M1   

c>&5' (d@7ef ?=@&=TE4 ?5.9 (R=[5 U>5 .9 :  
V(S2 S1)=0.51 V(S1 S2)=1 
V(S2 S3)=1 V(S1 S3)=1 
V(S2 S4)=1 V(S1 S4)=1 
V(S2 S5)=1 V(S1 S5)=1 
V(S2 S6)=1 V(S1 S6)=1 
V(S2 S7)=0.642 V(S1 S7)=0.918 

  
V(S4 S1)=0.261 V(S3 S1)=0.436 
V(S4 S2)=0.672 V(S3 S2)=0.722 
V(S4 S2)=1 V(S3 S4)=0.946 
V(S4 S5)=1 V(S3 S5)=1 
V(S4 S6)=0.822 V(S3 S6)=0.83 
V(S4 S7)=0.11 V(S3 S7)=0.33 

  
V(S6 S1)= 0.558 V(S5 S1)=0.08 
V(S6 S2)=0.85 V(S5 S2)=0.318 
V(S6 S3)=1 V(S5 S3)=0.532 
V(S6 S4)=1 V(S5 S4)=0.531 
V(S6 S5)=1 V(S5 S6)=0.322 
V(S6 S7)=0.448 V(S5 S7)=0.24 

  
V(S7 S1)=1 
V(S7 S2)=1 
V(S7 S3)=1 
V(S7 S4)=1 
V(S7 S5)=1 
V(S7 S6)=1 

  

     2324 ?O=- '!6 Q> 1/&`9 X5`T4   O5 1k    ?O="- '!6 
 +H95& O5 .A>' 12324)9 (14 K[' +9 !>] :  

 +H95&)9(  
V(M   M1, M2,……Mk) = V[(M   M1)  
and (M   M2)   and……(M   Mk)]  

  
   aC=# XO7 +M[=Y4 ?5.9      \>.F="4 &' ="@    +S">=V4 

'*# m.- +n)=Go (1L7O :  
d'(Ai)= min V[(Si   Sk )  
k = 1,2...,n     k ! i 

X] &5'.""9  =""/ +""H95& :&*""; +""9 XO7 )10 ( i=""B65
14 ''./ .  

 pH95&)10(  
W'=( d'(A1), d'(A2) , …, d'(An)) 
 
c>&5' (d@7ef U>5 ?=@&=TE4 ?5.9 ^TF.F U>!9 :  

  
min V(S1 S2,S3,S4,S5,S6,S7)= 0.918  
min V(S2 S1,S3,S4,S5,S6,S7)= 0.51  
min V(S3 S1,S2,S4,S5,S6,S7)= 0.33  
min V(S4 S1,S2,S3,S5,S6,S7)= 0.11  
min V(S5 S1,S2,S3,S4,S6,S7)= 0.08  
min V(S6 S1,S2,S3,S4,S5,S7)= 0.448  
min V(S7 S1,S2,S3,S4,S5,S6)= 1  

   XO7 +J K[5 1G,q/   +9 ?=@  K['  ?O=-.Tr  !4]   !")5 .
   XO7 X'.J  `TN=4.) ?5.9     14 =g,)5 &' (=@      +"H95& O5 KS>=9

)11 ('.J  '=q,[5 :  
 +H95&)11(  

i
i

Ww
W
8

!
80

  

nW (d(A ),d(A ),...,d(A ))! 1 2  
               O5  '=q,"[5 ="9 &="TE4 ."@ 1>="g) XO7 R=[5 U>5 .9
  Z7& Q"""BJ +"""9 7 X="""[=G#&=J 1"""L7O :=S""">=V4

+3S3[ K[5 s.# U>!9 ?O=- 1MF5.4 :  
W ( / , / , / , / , / , / , / )! 0 27 0 15 0 097 0 032 0 023 0 132 0 294

  
2-2-5- 12"!    3.4 5"!67     8#,!/9 (:#;<=! 5#&

*>+: ' #&"#*?@ 2! 3+A#B3.4 C #&  
   ZO&5 d@7ef U>5 &'     +>t 14=BF ?5.9 ?&5b/     +L*F =9 =@



D"#E (>*0 ' (F%0 (,"/9  GH@ 2! IJ#>K,! #9 L5"#, /MN 5#&AHP52#B 

   ! " #$ %&'(GIS$ )*$+  
.!-/0 ,-(   . " 3!-12   *-456-71391   

41 

            :&*"; U>!9 u!# +,-./ .0) &' X=4O 7 +3;=- $4=6 +9
         '=">O :&*"; &' (`M"[ ?=v- =9 ^[=G,4 w?.9&=J .@ +J

 +3;=- X'*9     14 .,BJ O=T,45 Z5        +3";=- +o .@ 1N7 '.T/
       '*9 !@5*C .,_T9 X] O=T,45 !#=9 .,BJ)  xyC."9 zy4="J 

   +3;=- &=TE4     &=/O=[=) ?.9&=J 7 '*L*4 {&=f O5 .( K>*N75

  UT""9 ?'!""6  O=""9 &' ?&5b""/O=T,451 =""F 10 D"">.EF 
14  '*# .  cW&10          +"VMh ?t="9 K"T9*3H4 +"L&' .A)=T9 

            {&="f ?.9&="J ^"[=G4 +";.6 P="|,)5 ?5.9 1F=6yh5
            5& 1F="6yh5 +"VMh K"T9*3H4=) +L&' .q; cW& 7 K[5

14 X=_)  !@' .  
  

 i7!L4 .+VMh aC=# ?!G9 1>=g) 1@'O=T,45 7 =@  

"#*?@   2'  HO!'  3PQ=  2#*K@!  
10  
5  1<5&5 K>*N75  27/0   !"#$%  

&'() *+,-'./* 0"/1 +2)34-5 67'87 9): *;)&   <757 - ):915-)=, -  
+2)()> * .?@# ABC 9): D@",5)> *94'E2)FG *AH2- - ): <757   

 2$IJ/ *9'FK L)J"M)% * /)N2 *95747 * O:P/- &  -  .K7QF)F@(7 '()N2.  2  
 17 '.B,300'./   9  

300 )% 600'./   6  
 9'&5), 17 +R#)S

5)T1)M  
15/0  './  

600 )% 900'./   3  
 17 '.B,300'./   3  

300 )% 600'./   6  
 9'&5), 17 +R#)S

5)T1)M)2  
097/0  './  

600 )% 900'./   9  
 17 '.B,300'./   0  

300 )% 600'./   4  
U5)> 17 +R#)S  9):
4$G$/  

023/0  './  
600 )% 900'./   9  

 17 '.B,300'./   10  
300 )% 600'./   6  

 +IOK +&  M'.M4
 8)O%57  

032/0  './  
600 )% 900'./   3  

 17 '.B,300'./   9  
300 )% 600'./   7  

 V,7'/ 17 +R#)S
 K1$/W  

132/0  './  
600 )% 900'./   4  

 17 '.B,300'./   10  
300 )% 600'./   6  

17 +R#)S  V,'/
+RX/  

294/0  './  
600 )% 900'./   3  

  
           *)Y:5)"?/ 17 Z7Q, ': 97'&  ()F2 [1- 0""?% 17 \>

]"R&)^  2)O".=> )& [71-7 0(7  9):GIS +& [1- _)B`7 54 
+(a     9-5 \bM - ):            [7VY"/ +Y& +YG$% )& )F2W 957PT c:

'S 'YY& [)YYK'"de% f"YYX/ 54  &)YY(157 QYY@(7GIS gYY"!R% 
 /  Q2$K .   'N2 45$/ 9):5)"?/ 17 Z7Q, ': 97'& ]()F2 54

    +(a 47Q?% +& +G$% )&           0Y(7 '"de% [7V"/ - [W '& 'dh/ 9):
+(a             9'FYK U5)Y> 9'&5)Y, 5$N@/ +& iM)@/ +#'` *):

 / +j757 4$K .  
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3-1.#2)   
 +& +=H2 ]M4    cY: 17 kQ/W     +Y(a  2)YK$>      %)Y`l87 9)Y: 

)):5)"?/ (   Y/ [)=2       +Y@F> +Y, QY:4        97'Y& +Y@"F& 9)Y:
          *9'FYK VOM 9)mS - U5)> 9'&5), +& 0.S)( n)o.37

   Q@.J:  H8)@/ +p 54 .[)B:         *]YM7 qr=Y/ +Y, 5$8
+@F>             0('.=Y"& +Y, Q@.JY:  ()YF2W iM)@/ 5)"J& 9):

  A"J2).> - [7$%           U5)Y> s7QYC7 97'Y& 75 Z1a 9)Y:    9)Y:
   Q2574 4$3 54 9'FK .  5$N@/ +& )/7       [)YI/7 - 'Y.F& U54 

    +& t().2 +J()H/ - uv@M ]M4   +@F> u@,7'> *kQ/W   9):
            ]YS'T 57'Y^  YM5'& 45$Y/ +RX/ ': 54 iM)@/ 5)"J& .

       f"X/ 54  <757  RJI"> +OM)X/ t().2GIS w)M7'& - 

        AJYI"> ]C)JY/ +& x$&'/ kQK +"F% _-QG      'Y: 9)Y:
         +Y, ]YM7 [W 17  ,)C *[)I/5/18   ]C)JY/ 17 QY#54 

  QC7 97'& 'FK         *iYM)@/ 5)"JY& +RX/ QC7- 54 U5)> s7
7/33     - *iM)@/ Q#54 8/47        )Y& 'FYK ]C)JY/ Q#54 

   +RX/ U5)> ]3)M ](4-QX/  ]M7 +G7$/ 97 .  _-QYG5 
   +@F> ]C)J/ ]OJ2 [7V"/           +Y& 75 kQYK  ()YM)@K 9)Y:
 / [)=2 'FK A, ]C)J/ Q:4.  

 c: gO8'&   +(a  2)K$>           YG-'3 +=YH2 * %)Y`l87 9)Y:
     E.J()K ]M7 +.J27$%    w)YM7'& 75 95)YM 'FK g8)@/

+@F>          s7QC7 97'& iM)@/)2 - iM)@/ *iM)@/ 5)"J& 9):
+RX/ U5)>  41)M 5)IKW 97) AIK13 .(  

  
 _-QG5 .+@F> ]C)J/ [7V"/ +RX/ U5)> ]3)M 97'& 9'FK 9):  97  

 Q#54 AJI"> 47Q?% ]C)J/ )y&'/'./( /h+!z ):
5/18 4171  3701090 iM)@/ 5)"J& 
7/33 7483 6759858 iM)@/ 
8/47 10341 9594620 iM)@/)2 

  
  

  
 AIK13 .+& +=H2 ]M4 c: 17 kQ/W +(a  2)K$> [)I/ {)r.27 -  %)`l87 9): U5)> s7QC7 97'& +@"F& 9):  
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4-CD*2) ' EF7  ?/*G  
             9'FYK U5)Y> [7$Y@` +& 95)M 'FK 54 +|2W +&  :)E2

  / kQ"/)2      Y/ 5)IKW *4$K         )Y% }a$Y#7 +Y, 41)YM   [$Y@,
27    U5)Y> AYX/ {)r.             - _$Y#7 'Y&  Y@.O/ 9'FYK 9)Y:

       g(lYM })%QYB` - k4$O2  BR` -  @S 9):5)"?/ - f&7$<
]M7 +.S'T 57'^ 7'G7 - AB` Ul/  orK .  R#7 6Q:

  U5)Y> s7QYC7 17       9)mYS 91)YM)O(1 })S'Y# *'FYK 54 )Y:
    [)I/ 54 7'(1 k4$& 9'FK           +Y& Z1a 9)Y:5)"?/ )YF2W  &)Y(

    kQ=2 +.S'T 'N2 54  /)B%  Q27 . M5'&   Z)v27 9):   54 kQK
    / [)=2 u:-~> 0(7             iYR�7 95)YM 'FYK 54 +Y, QY:4

U5)>             0Y(7 +&  RO^ +?z)�/ [-Q& 4$G$/ VOM 9)mS - ):
   kQK k474 n)o.37 9'&5),  Q27 .  0"/1 +?�^ y^7-54    ():

    +/)2'& Q@(7'S _$8 54 +,   9'&5), 9V(5     +Y?�^ - ):    9QY@&
0"/1    & 9'FK 9):     +Y& QY24$& kQY2)/ k4)!.YM7  9'&5)Y, 

       +Y.S)( n)o.37 9'FK U5)> - VOM 9)mS   QY27 .   54 0Y(7
    [)I/ 54 +, ]M7  z)C     U5)Y>  &)Y(         *VOYM 9)mYS - )Y:

 L5)YYO` cYYF/ 9)YY:5)"?/   *]YY(V,'/ *95)T1)YYM 17 QYY27
    )F@(7 '()N2 - ]C)J/ * M'.M4 .    U5)Y> 54 0I"Yz    9)Y:

    [)I/ k$"K 0(7 95)M 'FK         QY^)S 9'&5)Y, 0""?% -  &)(
     BR` +27$.=> +2$T':      ]YM7 k4$Y&  YH�@/ - .   )Y( �-5

 +& �"@I% 5),     [)I/ *u:-~> 0(7 54 +.S5       75 9'Y.F&  &)Y(
       k)TQY(4 - )Y:'N2 )& w)"^ 54           'Y&  Y@.O/ - cFOY/ 9)Y:

   / +j757 _)B.C7            +Y& - '%4)@.M7 A&)^ V"2 [W t().2 - Q@,
 �(4V2 ]"?^7-  Q2'% .      {)Yr.27 [)YI/ +JY()H/ )&     +Y& kQYK

      '&5)Y, )( iM)@/ 5)"J&  <757 [7$@`     *9'FYK  Y<757 9
   {)YYr.27  YY<757 +YY, QYYK qr=YY/   _QYY/ )YY& kQYYK

+RJRM           9'&5)Y, )Y& 94)Y(1 iYM)@% *91)YS  YO%7'/   9)Y:
   U5)Y> )& 5)T1)M         QY2574 9'FYK 9)Y: .   [)YI/ 0Y(7     54 )Y:

        K1$/W -  2$IJ/ V,7'/ �(4V2 - +2)34-5  K7$C    QY27
  9'&5), )& -       Q2574  OM)@/ +R#)S V"2 5)T1)M)2 9): .  0Y(7

   / [)=2 4$3  :4  +& +, Q     +RJYRM _Q/ 9'"T5),     YO%7'/
       ()"S7'�G L)`l87 +2)/)M - 91)S)GIS ( /      )Y& QY@27$%

 0""?% 9):'./75)>  c"Bo% *kQK         OYM)@/ -  Y?�^ 9'"T
  [)I/ 54 75     y/)G - g"^4  @(VT        U5)Y> s7QYC7 97'& 'E2

Q@K)& +.K74  > 54.  

  +& *k-l` +&       c"BoY% 97'& �-5 0(7 9'"T5),    9'Y"T
   9):5)"?/ )&        ]YM7 Q@/4$YM VY"2 'YE(4 +&)=/ +2)TQ@p .

'8)3   [)=2 /   4$YK      +Y& t()Y.2 +Y,    ]YM4      0Y(7 54 kQY/W
             +Y& 94)Y(1  E.JY& *+YH�@/ f(7'K +& +G$% )& u:-~>

',� 9):5)"?/   +Y(a L5$# +& +, Y kQK     %)Y`l87 9)Y:
 4574 Y Q2Q(4'T [)"& .+(a 0(7 54   5QY^ ':  %)`l87 9):

+HO8 - 47Q?%   +& Y iM)@/)2 9): ](4-QYX/ [7$@`    Y )Y:
  YY/ *QYYK)& '.=YY"&  ](4-QYYX/ [7$YY%   9'%4)YY(1 9)YY:  

  [)I/ 54 75        g"^4 t().2 +& - 4', _)B`7  &)(      ]YM4 9'Y%
]S)(.  
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