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T} QD=t?r=k QOlU} Q � ẁkw p=tDL=� w �Q}F-=D u=R}t�XN=W wO w xOW ?wULt
xSwQB |xv} Ry =} u=tR QO ,qwtat O=ONQ QF= [12]"Ov=xOW xO=iDU= lU} Q QF= � p=tDL=
[13]"CU= xDiQo CQwY |Dq=tDL= CQwYx@ p}rLD OQ=wt R= |NQ@ QO w xOW |UQQ@

[15w14]"CU= xDiQo Q=Qk xHwD OQwt R}v =ylU} Q R= |[a@ x@ MU=B |ovwoJ
|Q}oxR=Ov= VwQ XwYN QO =yha[ R= |NQ@ x@ |Qo}O |=yVywSB QO
uOw@u=v}t]= p@=kQ}e Q@ xrtH R= 'CU= xOW xQ=W= QwmPt C=ar=]t QO lU} Q
uDiQoxO}O=v u=mt= 'xOWQmP CqmWt R= Qo}O |m} [16]"CU= xOW O}m -=D OvwQ u}=
|}=ylU} Q 'xw}W u}= |] =Q} R "CU= syt QF= w sm p=tDL= =@ |=ylU} Q C}ty=
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"CU= lU} Q C} Q}Ot Ov}=Qi |=QH= |=Q@ =yxO=O C}ty= w |OvtOwU

x@ Cy=@W VwQ R= xO=iDU= =@ xSwQB |=ylU} Q |Ov@x@DQ "3"3
(Topsis) p;xO}= |xv} Ro

' ẁkw p=tDL= |=yQ=}at R= l} Qy T=U=Q@ lU} Q `@=vt |Ov@C} wrw= xm =Hv; R=
xm 'O=O Oy=wN x�=Q= =Q |Dw=iDt ,qt=m G}=Dv u=v}t]= sOa w 'xr@=kt |}=v=wD 'Q}F-=D u=R}t
|Q}os}tYD |=ypOt R= =D CU= |QwQ[ 'OR=U|t wQ x@ wQ Vr=J =@ =Q C} Q}Ot
R= h=Oy= x@ p}v CyH VywSB u}= QO "OQm xO=iDU= Qw_vt u}= |=Q@ 3xYN=WOvJ
|=Q@ pOt u}= "CU= xOW xO=iDU= p;xO}= |xv} Ro x@ Cy=@W |xYN=WOvJ pOt
j} Q] R= =yxv} Ro |Ov@C} wrw= |=Q@ 4uw} w nv;wy \UwD 1981 p=U QO Q=@ u}rw=
|tm Q=}U@ C}U=UL '|yOuRw |xw}W x@ xm 'CU= p;xO}= ?=wH x@ =yu; |xU}=kt
'CU= OQwt 8 p;xO}= |xv} Ro x@ Cy=@W sD} Qwor= \UwD xr�Ut pL pL=Qt "OQ=O

"OwW |] O}=@ |Q}oxQy@ CyH pL=Qt u}= xm
XN=W k w xv} Ro n T=U=Q@ =yxO=O T} QD=t p}mWD "1"3"3

n w xv} Ro m xm n �m T} QD=t 'p;xO}= |xv} Ro x@ Cy=@W pOt QO |rmQw]x@
XN=W Qy xm OwW|t ZQi sD} Qwor= u}= QO "OQ}o|t Q=Qk |@=} RQ= OQwt 'OQ=O Q=}at

"OQ=O CN=wvm} |Wy=m =} |W}=Ri= C}@ wr]t '|Q}os}tYD T} QD=t QO Q=}at w

Aij =

26666664
a11 a12 ::: a1n
a21 a22 ::: a2n
...

...
...

...

am1 am2 ::: amn

37777775
(R) xR}r=tQv T} QD=t |x}yD w =yxO=O uOQmOQ=Ov=DU= "2"3"3

'=yXN=W w =yQ=}at x@ xDiQojraD |:tm Q}O=kt xm OQ=O |wk p=tDL= xmv; p}rO x@
x@ =Q |:tm Q}O=kt u}= w OQ@ u}@ R= =Q =yu; OL=w w O=a@= O}=@ 'OvW=@v xDW=Ov OL=w l}
%CU= (R) |xR}r=tQv T} QD=t u; |xH}Dv xm '�1 |x]@=Q� OQm p}O@D Oa)@|@ s=kQ=
Rij = aijpPm

i=1 (aij)2

Rij =

26666664
r11 r12 ::: r1n
r21 r22 ::: r2n
...

...
...

...

rm1 rm2 ::: rmn

37777775 (1)

(Wj) =yXN=W R= l} Qy uRw p}OaD w u}}aD "3"3"3
xv=U=vWQ=m |=yx} Q_v w =yOQm} wQ T=U=Q@ =yXN=W R= l} Qy uRw 'xrLQt u}= QO
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xOW |}=U=vW |R=UpvwD |=yxSwQB |=Q@ �"""w C=}r=t 'uwv=k QO C=Q}}eD %Ovv=t� Q}=U
|v}tRQ} R |=y=[i |=yxSwQB lU} Q |=Q@ |Qo}O |Ov@s}UkD u}vJty [11]"CU=
|Ov@s}UkD u}= "|OQmrta w '|O=OQ=Qk'|}xR=U %R= CU= CQ=@a xm 'CU= xOW x�=Q=

[27]"CU= |v}tRQ} R |xR=U l} Qta |xQwO w u=tR T=U=Q@ |O=} R OwOL =D

=yVwQ w O=wt "3
lU} Q `@=vt |}=U=vW "1"3

|Ov@x@DQ w =RxQ]=Nt pt=wa h} QaD C}ty= R�=L |xDmv 'lU} Q C} Q}Ot EL@ QO
uwJty |r�=Ut =@ \=@DQ= QO w uqm |WQov QO xSwQB l} |=ylU} Q "CU=yu;
pt=a l} |@=} RQ= QO s=o u}DUNv [12]"OvwW|t h} QaD xSwQB |xv} Ry w u=tR
C} Q}OtVv=O |v=yH OQ=Ov=DU= T=U=Q@ "CU= u; j}kO |}=U=vW wh} QaD 'lU} Q
C=}[Qi p}rLD w x} RHD '=yCU}r lJ 'C=OvDUt |QovR=@ |=yxw}W R= [28]'xSwQB

"OQm xO=iDU= xSwQB |=ylU} Q |}=U=vW |=Q@ u=wD|t `}=kw O=ONQ w

lU} Q |i}m p}rLD "2"3
|=ylU} Q Q}F-=D p=tDL= |@=} RQ= w 'X}NWD Ov}=Qi 'lU} Q |i}m p}rLD w x} RHD
|xwkr=@ Q=F; u=R}t Q@=v@ R}t;xQ]=Nt |xwkr=@ |=yO=O} wQ 'Ov}=Qi u}= QO "CU= xOWu}}@D
"OwW|t u}}aD =yu; x@ MU=B |xwLv w |Ov@C} wrw= xSwQB h=Oy= QO =yu; R= l} Qy
w C}i}m w hrDNt |=ylU} Q x@ MU=B |ovwoJ ?=NDv= xm CU= sRq QmPD u}=
=i}= |}xOvvmu}}aD Vkv lU} Q p}rLD w x} RHD QO 'TQDUO QO C=aq]= C}tm
'OwW|t |v}@V}B =ylU} Q R= l} Qy jkLD R= xm |D=a@D w ẁkw p=tDL= "Ovvm|t
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|xm@W =@ OQwNQ@ lU} Q 'xDiQos=Hv= p}rLD R= xOt;CUO x@ G}=Dv x@ xHwD =@
xOW xDN=vW u=QyD |wQDt \N xSwQB QO xOWxDN=vW CqmWt u} QDsyt R= =yC=vk
Q=Qk s} Qm \=@ Q ?; |=yx=J Q}Ut QO u=QyD |wQDt 7 \N |xSwQB xm =Hv; R= "CU=
xm |}=H =D 'OQ=O xSwQB |}=QH= w |D=}rta \}=QW =@ pt=m j@=]D xDmv u}= 'CU= xDiQo
xOQm wQ x@ wQ COtx=Dwm |=yhkwD =@ =Q xSwQB '`k=wt R= |}xQ=B QO |DL QwmPt pt=a
C}=U R= QQmt |=yO}OR=@ =@ w xSwQB R= xDiQoCQwY |v=O}t |=y|UQQ@ =@ "CU=
QO xO=Di=j=iD= |=yVR} Q x@ xHwD =@ w u}tR K]U R= pvwD Q}Ut C=Oy=Wt w x=oQ=m
OwHwt T=vW=v |=yxQiL w =yC=vk x@ OQwNQ@ QF= QO xm '|wrwt u=@=}N |xOwOLt
x=oQ=m CU=} Q =Pr "CU= xOW O}}-=D xDiQos=Hv= |=yR}r=v; |DUQO 'CU= xOw@ Q}Ut QO
CQwWt =@ =D CU= xOW u; Q@ xO=OMQ C=k=iD= w xDiQoCQwY |=yR}r=v; x@ xHwD =@ R}v
j@]vt w Q}Ut pw] QO |i=WDm = |=y|Q=iL x@ s=Ok= |m} R}iw�S Qw=Wt CmQW OvJ
p=UQ= w S=OvwU QiL R= xO=iDU= =@ =} Q=O=Qw�S x=oDUO ?Yv =@ w Ovm pvwD QwLt Q@
x@ j} QRD C=}rta s=Hv= x@ C@Uv w Ovm hWm =Q =yxQiL u}= 'u}tR uwQO x@ G=wt=
|Q}owrH |r=tDL= |=yQ]N R= w OyO s=Hv= =Q sRq C=t=Ok= '=yxQiL uOQmQ)B Qw_vt
xDN=vW xSwQB QO OwHwt lU} Q u} QN; u=wvax@ '=wy |oOwr; lU} Q u}vJty "Ovm

"CU= xOQw=}v OwHw x@ xSwQB |=Q@ =Q |rmWt xvwoI}y xm 'CU= xOW

|xSwQB QO C}ty= ?}DQD x@ |}=OD@= lU} Q |rY= pt=a 5 |Ov@x@DQ "2 pmW
"u=QyD |wQDt 7 \N

VwQ x@ u=QyD |wQDt 7 \N |xSwQB QO OwHwt lU} Q 49 |Ov@x@DQ "3 pmW
"p;xO}= |xv} Ro x@ Cy=@W

|wQDt 7 \N |xSwQB QO C}ty= ?}DQD x@ |}=OD@= lU} Q 5 |Ov@x@DQ "8 pwOH
"u=QyD

lU} Q |xQ=tW
lU} Q

=yC=vk |xm@W =@ OQwNQ@ 1
C=R}yHD Ow@tm 2
|r=t CqmWt 3

|O=OQ=Qk CqmWt 4
xOWv|v}@V}B |U=vWu}tR \}=QW 5

pt=a 5 '8 pwOH w 2 pmW QO "CU= xSwQB |=Q@ syt lU} Q u}twO u=wvax@
'3 pmW QO u}vJty "CU= xOW x�=Q= l} Qy C}ty= u=R}t w OwHwt |rY= lU} Q
xOW x�=Q= l} Qy C}ty= u=R}t x=Qty x@ xSwQB QO OwHwt |=ylU} Q |t=tD

"CU=

=yCWwv=B
1. technique for order preference by similarity to ideal solution

(TOPSIS)
2. earth pressure balance (EPB)

3. multiple criteria decision making (MCDM)
4. Hwang and Yoon
5. Linmap
6. analytical hierarchy process (AHP)
7. Antropy
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