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Q=Qk Q=m |xt=O= w |R=Up=tQv Qw_vt x@ pwOH QO w OvwW|t p}O@D 'CU= xOt; xt=O=
CUO x@ Q=mv=t}B |xOW QmP C=aq]= u=ty R= |k} Q] x@ p}O@D u}= xm OvQ}o|t

"OyO|t Vy=m =Q C=Q_v hqDN= ,=Om-wt w CU= xOt;
|x}=tQU + xt=vQ=y_= Ot;QO %C=Q}N-=D u=Q@H =} CQ=UN CN=OQB u=wD Q=}at ��

CQ=UN CN=OQB u=wD = CmQW
x@ |Ov@x@DQ Q=@Da= xm |DQwY QO %Q=@Da= u=tR - �xDWQ w x}=B� |Ov@x@DQ Q=}at ��
x@ xOW x�=Q= |x}=B =@ ?U=vDt CQwY u}= Q}e QO w QiY OOa OW=@ xO}UQ u=}=B

"OwW|t GQO pwOH QO 1�5 OOa C} wrw= ?}DQD
xDW=Ov |r=N Q=m O=OaD =} |r=} Q hkU Qo = %|r=N Q=m O=OaD =} |r=} Q hkU Q=}at ��
u}= Q}e QO w QiY OOa OW=@ xSwQB OQw;Q@ Q=Okt R= QDtm |r=} Q hkU =} OW=@

"OwW GQO pwOH QO 2 OOa CQwY
T=U= Q@ %�xOvvmu}t-=D ?=NDv=� |iQYt Kr=Yt w C=R}yHD u}t-=D |ovwoJ Q=}at �
=D 5 OOa 'C} wrw= C@Uv x@ '|w CQyW uUL w =tQiQ=m |@ QHD CN=vW u=R}t

"OwW|t Qw_vt pwOH QO QiY OOa CQwY u}= Q}e QO w 1
|] w Ovm s}_vD =Q |DUQyi 'Q_vOQwt |xSwQB x@ xHwD =@ =tQiQ=m CU= QDy@ %1xDmv
|Ov@C} wrw= 'C=tON |x�=Q= C}tm w C}i}m T=U= Q@ =Q u=oOvvmu}t-=D CUQyi u;
Ov=wDv 'O@ =} h}a[ OQmrta =@ xOvvmu}t-=D OwW|t ?Hwt CUQyi u}= x}yD "Ovm
QO |v=tR Q}N-=D =} |r=t C=Q=UN w OwW|t hPL ,=Da}@] w O@=} Qw[L =yxSwQB QO
u=oOvvmu}t-=D u=}t |D@=kQ ?Hwt CUQyi u}= ,=vt[ "Ovm|tv O=H}= xSwQB |=QH=
`@=wD w Q=}at Q} R Qy uRw u}vJty "Ovm|t O=H}= CUQyi QO uDi=} =kDQ= |=Q@ Q[=L
C=UrH |Q=QkQ@ =@ R}v �PROMTHEE VwQ XNWt `@=wD R= ?=NDv= - \w@ Qt
xYk=vt QO =yQ=}at C} wrw= ?} Q[ uDiQo Q_v QO w |vyP u=iw] 'u=oQ@N |Qw[L

"OwW|t XNWt

34



1 1
|xQ

=tW
'34

�1
|xQ

wO'
�13

97
u=DU

@=D�
h}

QW
C}

Q}Ot
w`}

=vY
|U

Ovyt "xYk=vt l} QO =yCmQW \UwD xOW x�=Q= s=N |=yxO=O "3 pwOH
XYND w xDWPo OQmrta w |]}Lt pt=wa w OQ=Ov=DU= |r=t u=wD

|vi x@ QHD w |m} R}i C=R}yHD =yxt=v}y=wo �p=} Q uw}r}t�

|=y
Q=m

O=Oa
D

xOW
s=Hv

=x@=
Wt

C}=
[Q

QO
u=}=

tQiQ
=m

xDW
PoO

Qmrt
a

?Q
=HD

u=R}
t

|vi
j@=w

Uw
xDW

Po
|vi

O=Qi=
wpv

UQB
X

YN
Dtw

xQ@N
w

OQw
;Q@O

=yvW
}B

uw}r
}t�

Ct
}k

�p=}
Q

u}W
=tO

=OaD
|m

}R}i
Cq

;
C=R

}yH
Du}

t=D
?=N

Dv=�
Kr=Y

tw
�xOv

vmu
}t=D

|r=}
Qh

kU
Q=m

O=Oa
Dw

|r=N

x}=B�
|Ov

@x@D
Q

Q=@D
a=u

=tR
��x

DWQ
w

CN
=OQB

u=wD
u=R}

t
=}C

=Q=U
N

C=Q
}N=D

u=Q@
H

Ot;Q
Ou

=R}t
|D=

}r=t
xt=v

Q=y_
=

|r=t
VO

Qo
x}=t

QUw
lv

=@
CmQ

Ws
=v

7 xt=vQ}OkD 2 8 13 25000 21 5 25000 x}v@= 3 13200 5700 7500 1xSwQB xt=vD}=[Q 3 xSwQB Qiv OOa C=U}U=D 4
4 xt=vQ}OkD 4 8 10 24500 25 3 22800 x}v@= 3 8200 2000 6200 2xSwQB xSwQB Qiv OOa C=U}U=D 5
8 xt=vQ}OkD 3 10 15 25000 28 4 30000 x}v@= 3 13300 4900 8400 3xSwQB xt=vD}=[Q 4 xSwQB Qiv OOa C=U}U=D 3
7 xt=vQ}OkD 3 10 14 24000 20 4 25000 x}v@= 3 7700 700 7000 4xSwQB xt=vD}=[Q 3 xSwQB Qiv OOa C=U}U=D 3
6 xt=vQ}OkD 2 9 17 25000 25 3 25000 x}v@= 3 10700 2900 6800 5xSwQB xt=vD}=[Q 1 xSwQB Qiv OOa QiY QoQ=m O=OaD C=U}U=D 5
2 xt=vQ}OkD 2 7 13

23000
23

0 18000
x}v@= 3

9000 4000 5000 6xSwQB xt=vD}=[Q 2 xSwQB Qiv OOa C=U}U=D 4
Q=@Da= u=}=B

"Q=}at Qy uRw x�=Q= w |tm w |i}m |=yxO=O p}O@D "4 pwOH
0 6 0 5 0 6 0 8 0 8 0 7 0 6 0 2 0 2 0 8 0 8 0 9 uRw
F2 F2 F2 F2 F3

F1 F1 F1 F1 F3 F3 F3 `@=wD
L = 2 L = 2 L = 2 L = 2 U = 2500 U = 2500 U = 2000 U = 2000

12 11 10 9 8 7 6 5 4 3 2 1
7 5 8 13 25000 21 5 2 3 13200 5700 7500 1
4 4 8 10 24500 25 3 0 2 8200 2000 6200 2
8 7 10 15 25000 28 4 2 5 13300 4900 8400 3
7 6 10 14 24000 20 4 2 4 7700 700 7000 4
6 3 9 17 25000 25 3 0 2 10700 2900 6800 5
2 4 7 13 23000 23 0 0 0 9000 4000 5000 6

"2 w1 CmQW |=Q@ PROMTHEE VwQ QO =yQ=}at h=QLv= xvt=O x@U=Lt "5 pwOH
12 11 10 9 8 7 6 5 4 3 2 1
3 1 0 3 500 �4 2 2 1 5000 3700 1300 1
�3 �1 0 �3 �005 4 �2 �2 �1 �5000 �3700 �1300 2

"2 w1 CmQW |=Q@ PROMTHEE VwQ QO |R=Up=tQv wQ=}at Qy K}HQD `@=D O=H}= "6 pwOH
12 11 10 9 8 7 6 5 4 3 2 1
1 0 0 1 0 2 0 1 1 1 1 1 0 65 1
0 0 0 0 0 1 0 0 0 0 0 0 2

"2 w1 CmQW |=Q@ PROMTHEE VwQ QO |vRw \UwDt T=U=Q@ xQ=}at OvJ K}HQD XN=W O=H}= "7 pwOH
`tH 12 11 10 9 8 7 6 5 4 3 2 1
4 75 0 6 0 0 0 8 0 16 0 0 6 0 2 0 2 0 8 0 8 0 59 1
0 7 0 0 0 0 0 0 7 0 0 0 0 0 0 2

35



"""|
=yxS

wQBQ
OQ=

mv=t
}B?

=NDv
=w

|@=}
RQ="=yCmQW x}rm |=Q@ PROMTHEE VwQ QO Xr=N w |HwQN w |OwQw |=yu=} QH u}}aD "8 pwOH

�+ `tH 6 5 4 3 2 1
3 464 17 32 4 78 3 42 3 45 0 92 4 75 1
1 072 5 36 3 12 0 1 54 0 0 7 2
5 146 25 73 7 06 5 12 3 45 6 86 3 24 3
2 034 10 17 3 92 1 59 0 3 86 0 8 4
2 872 14 36 5 65 3 42 0 8 2 99 1 5 5
0 984 4 92 0 44 1 92 0 1 86 0 7 6

24 5 10 57 13 78 1 72 20 32 6 94 `tH
4 91 2 114 2 756 0 344 4 064 1 388 ��

?=NDv= w CU}v |vFDUt Qt= u}= R= R}v |Q=mv=t}B C=Yk=vt [22]"OwW h} QaD xQ}HvR
|O=} R C}ty= w CU= xQ}HvR R= xrLQt u}rw= w C=Yk=vt |xrLQt u}rw= Q=mv=t}B
|wvat w |O=t |=yx}=tQU hqD= R= xYk=vt l} QO Q=mv=t}B |xv}y@ ?=NDv= "OQ=O
R= 'xOvvmu}t-=D w Q=mv=t}B ?=NDv= u}@ R}=tD u}vJty "Ovm|t |Q}owrH xat=H l}

"CU= j}kLD u}= s=Hv= Qo}O p}qO
u=tRsy Qw] x@ =Q ?=NDv= QO QF-wt |=yQ=}at s=tD 'PROMTHEE VwQ
CqmWt R=Uxv}tR Ov=wD|t xrLQt u}= QO Q=}at Qy x@ |yHwD |@ "Ovm|t |UQQ@

"OW=@ |Q=mv=t}B |=yxSwQB |=QH= OvwQ QO xOv};
|vwv=k C=@ wYt Q_v R= sy =yxt=v}y=wo Q=}at Cio O}=@ '=yQ=}atQ} R |UQQ@ QO
O}OH Q=m |=QH= |=Q@ |r=N C}iQ_ w u=wD |xOvyOu=Wv sy w CU= C}ty= R�=L
O=Qi= Ow@v =} O}OH xSwQB QO CmQW uDW=Ov |r=t |}=v=wD Ovv=t |DqmWt R= =D CU=
|=yQ=}atQ} R x@ xHwD "Ovm |Q}owrH xSwQB QO sw=Ot Qw[L |=Q@ |i=m XYNDt
Ovm|t XNWt =Q CmQW |r=} Q u=wD R= |}q=@ OYQO '=yu; VHvU w |r=t u=wD

"#Q}N =} OW s}y=wN xH=wt xHOw@ Ow@tm =@ xSwQB |=QH= QO =}; xm u}= w
w |m} R}i C=v=mt= |xOvyOu=Wv u; |=yQ=}at Q} R w |]}Lt pt=wa Q=}at
Cq=kt u=wD|t wCU= syt Q=}U@ xOvvmu}t-=D ?=NDv= OQwt u}= QO "OvQ=mv=t}B|@ QHD
Q=mv=t}B ?=NDv= Cq=kt R= |}xawtHtQ} R =Q |v=Qta |=yxSwQB QO xOvvmu}t-=D ?=NDv=
=Q CmQW C=aq]= u=R}t w |vi XYND 'xDWPo OQmrta Q=}at C}=yvQO "CUv=O
=yxSwQB |xOv}; Ow@y@ CyH QO CmQW l} |xDWPo R= u=wD|t w OR=U|t Q=mW;

"OQm xO=iDU=
'x@U=Lt |=Q@ |:tm Q}O=kt x@ |i}m |=yQ=}at p}O@D w =yQ=}at u}}aD R= TB
u=Q=mv=t}B C=aq]= |@=} RQ= 'QwmPt VwQ pL=Qt R= xO=iDU= =@ w OW =}yt x}rw= pwOH
Q=mv=t}BVv} Ro x@ |�RH?}DQD R= |Q}oxQy@ =@ QN; |xrLQt QOTBU "CiQo CQwY
Q=mv=t}B u=wva x@C CmQW 'Q=mv=t}BCmQW OvJ |UQQ@ QO =yDv= QO "OW xDN=OQB QDQ@

"OW ?=NDv= xYk=vt u}= QO QDQ@
CU= |D=Yk=vt OQwt QO xr=kt u}= 'OW xQ=W= R}v xr=kt |=OD@= QO xm Qw]u=ty
\}=QW uDiQo Q_v QO =@ u=Q=mv=t}B |xty w OvwW|t Q=RoQ@ |twta CQwY x@ xm
=t= &CU}v u; |Q=RoQ@ QO X=N |=yC}OwOLt w Ovvm|t CmQW xYk=vt QO xSwQB
xm OvQ=O OwHw OwOat u=Q=mv=t}B w X=N \}=QW =@ |}=yxSwQB C=Yk=vt u=}t QO
\@=wQ u}vJty "OW=@ Ov=wD|tv |O=a |=yxSwQB j@=]t =yu; QO Q=mv=t}B ?=NDv=
Ovr@ \@=wQ u}= xvwoJ xmv}= w =yxSwQB |NQ@ QO Q=mv=t}B w =tQiQ=m u=}t COt Ovr@
QO xOW QmP CqmWt w OvwWv u=tR pw] pwtWt =D O}WN@ Ow@y@ u=wD|t =Q COt

"OwW |UQQ@ |D; C=k}kLD QO Ov=wD|t 'OvQw=}v OwHw x@ =Q =yxSwQB |=QH= u}L

F2(d) =

8<:0; d � l
1; d > l

l = 2

F3(d) =

8>>>><>>>>:
0; d � 0
d=u; 0 < d � u
1; d > u

"Ot; CUO x@ Q} R |Q}oxH}Dv 'VwQ 5 |xrLQt w 5 pwOH T=U= Q@
C � A � E � D � B � F
XNWt R}v |Oa@ |=yC} wrw= ?}DQD x@ w Ow@ xYk=vt u}= ?=NDv= u} QDy@ C CmQW
u; QDy@ C}akwt |xOvyOu=Wv R}v 'C CmQW C=aq]= |x}rm |tWJ OQw;Q@ "OW
|=yVwQ =@ =yCmQW u}= C=aq]= u}vJty "CU=yCmQW Qo}O =@ xU}=kt QO
VwQ R= "OW xO}HvU QDW}@ |@=} RQ= w p}rLD Qw_vt x@ R}v TOPSIS w AHP

=Q u; Cra u=wD|t xm Ot; CUO x@ jwi xH}Dv R= Cw=iDt Q=}U@ |}xH}Dv AHP

w C=Q_v QO Cw=iD u=mt= w Ov}=Qi pL=Qt s=Hv= QO u=oQ@N C=Q_v R= Q=}U@ |xO=iDU=
VwQ =@ |mOv= Cw=iD TOPSIS VwQ R= pY=L G}=Dv =t= "CUv=O =yu; QO x=@DW=
|=Q@ |Qo}O |xv}y@ VwQ u=wva x@ u=wD|t =Q VwQ u}= w CW=OPROMTHEE

x@=WD R= CUQO=v CW=OQ@ 'u}=Q@=v@ "O=O Q=Qk xO=iDU= OQwt O}OH Cq=kt QO VHvU
w C=k}kLD Q=mv=t}B ?=NDv= |xRwL CU= xOW ?Hwt Q=mv=t}B w xOvvmu}t-=D ?=NDv=
'|Q}os}tYD |=yVwQ R= uOQmv xO=iDU= "OyO X=YDN= OwN x@ =Q |OwOat Cq=kt
=@ PROMTHEE VwQ "CU= xOQw; OwHw x@ ?=NDv= u}= QO =Q xRwQt= CqmWt
QO =Q |QDy@ ?=NDv= '|}=yv Vv} Ro TBU w u=tRsy Qw] x@ =yQ=}at s=tD |@=} RQ=
|i}m |=yQ=}at =DCU= u}= Q@|aU xr=kt u}= QO u}vJty "OyO|t Q=Qk =tQiQ=m Q=}DN=
|=yQ=}at x@ '|Y=N VwQ R= xO=iDU= uwO@ w CmQW C=aq]= j@] w CrwyU x@

"OwW p}O@D |:tm

|Q}oxH}Dv "5
=Q xQ}HvR pm OwU '=[a= |xOW xDiQo C=t}tYD xm Ov} wo nvy=ty =Q |}xQ}HvR
QO |Owta |oJQ=Bm} xm OwW|t O=H}= |DQwY QO |ovy=ty u}= "Ovm xv}W}@
pm |yOOwU T=U= Q@ xQ}HvR pL=Qt R= s=OmQy OQmrta w OW=@ xDW=O OwHw xQ}HvR

36



1 1
|xQ

=tW
'34

�1
|xQ

wO'
�13

97
u=DU

@=D�
h}

QW
C}

Q}Ot
w`}

=vY
|U

Ovyt =yCWwv=B
1. preference ranking organization method for enrichment evalua-

tion
2. analytical hierarchy process
3. strength-weakness-opportunity-threat
4. technique for order preference by similarity to ideal solution
5. multi-criteria decision making
6. elimination and choice that translates reality
7. preemptive goal programming
8. goal programming
9. fuzzy analytic hierarchy process
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