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ẁv R= QOv@ E=OL= |=Q@ QyWy@ w QyWwv |=yu=mt w '|rN=O ẁv R= QOv@ E=OL= |=Q@
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|R=i |Q}os}tYD |xOW p=tQv T} QD=t O=H}= �swO s=o "2"5
3�NFDM�

u; uRw R}v w Q=}at Qy |=v@tQ@ =yxv} Ro |yOR=}Dt= '|r@k s=o C=L}[wD x@ xHwD =@
[11]%OwW|t x@U=Lt Q=}at

xij = 1=k � [x1
ij + x2

ij + :::+ xkij ];

aij =
kX
t=1

atij=k; bij =
kX
t=1

btij=k; cij =
kX
t=1

ctij=k (3)

wj = 1=k � [w1
j + w2

j + :::+ wkj ];

ej =
kX
t=1

etj=k; fj =
kX
t=1

f tj=k; gj =
kX
t=1

gtj=k (4)

=Q =yu; O}=@ u=Rw= u}ov=}t w C=R=}Dt= u}ov=}t u}@ |Q=oR=U R= u=v}t]= Qw_vtx@
R= xO=iDU= =@ =Hv}= QO "OvwW p}O@D xU}=kt p@=k |=yT=}kt x@ =D OQm |R=Up=tQv
T} QD=t 'hrDNt |=yQ=}at x@ \w@ Qt |=yT=}kt p}O@D |=Q@ |]N sQ)v =} T=}kt
%T} QD=t u}= |x@U=Lt |=Q@ [14�11]"OwW|t x@U=Lt ( ~U) xOWp=tQv |R=i s}tYD
c+j = max

i
cij ; j 2 B;

a�j = min
i
aij ; j 2 c;

~Uij =

 
aij
c+j
; bij
c+j
; cij
c+j

!
; j 2 B;

~Uij =

 
a�j
cij

;
a�j
bij

;
a�j
aij

!
; j 2 C; (5)

"CU= [0,1] x@ OwOLt |R=i |FrFt O=Oa= xR=@ 'q=@ |R=Up=tQv VwQ x@ xHwD =@
|=yuRw u}ov=}t R}v w Cj |=yQ=}at u=Rw= u}ov=}t 'pw= s=o j@=]t xrLQt u}= QO
QO u=oOvQ}os}tYD xm |D=R=}Dt= =@ Cj Q=}at l} x@ xHwD =@ Q=@ Qy Ai |xv} Ro Qy

"�2 pwOH� OW x@U=Lt 'OvOw@ xO=O xt=vVUQB

|R=i |xOW |yOuRw R}q=tQv s}tYD T} QD=t O=H}= �swU s=o "3"5
4�WNFDM�

x@U=Lt =Q p=tQv |xOW|yOuRw |R=i s}tYDT} QD=t u=wD|t 6 |xrO=at x@ xHwD =@
[17�15]"OQm

~V = ~U(�) ~W (6)

"CU= xOW s=Hv= R}v s=o u}= C=@U=Lt

|ivt p;xO}= pL x=Q w C@Ft p;xO}= pL x=Q u}}aD �sQ=yJ s=o "4"5
|R=i

QO =yu; |xOwOLt w Ov=xOW p=tQv C@Ft |FrFt |R=i O=Oa= =yVij xm s}v=O|t
Ov=CQ=@a |R=i |ivt w C@Ft p;xO}= |=ypLx=Q TBU "CU= [0,1] |xDU@ xR=@
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Q=U "=yQ=}at u=Rw= "2 pwOH
Wj Q=}at h}OQ

ej fj gj
0 43 0 63 0 83 ?U=vt jta 1
0 27 0 4 0 57 QDU@ nvU TvH 2
0 43 0 63 0 83 xv=Qm =UB |Q=O}=B 3
0 17 0 37 0 57 |}=} QO |=yxO}OB 4
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0 13 0 27 0 43 |R}NxRQr lU} Q uOw@ sm 6
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0 37 0 57 0 77 �""" C@ w]Q w CQ=QL xHQO '|oOvQ=@ u=R}t 'O=@� |t}rk= C}a[w 8
0 33 0 5 0 7 Q}PB?}U; w T=UL j]=vt R= |QwO 9
0 33 0 47 0 6 ?; C}i}m 10
0 43 0 63 0 83 |}=v@ Q} R C=v=mt= x@ |UQDUO 11
0 4 0 57 0 73 �|QOv@ |=yx]wLt w |rL=U Q=wv |oOQDUo � QOv@ |xaUwD u=mt= 12
0 23 0 43 0 63 ?U=vt Ct}k =@ u}tR uOw@ TQDUO QO 13
0 77 0 9 0 97 Qi=Ut ?PH |=Q@ |QoWOQo p}Uv=DB 14
0 3 0 5 0 67 |}=} QO |rY= |=yQ}Ut x@ |m}ORv 15
0 43 0 43 0 6 pkv w ptL |=yVwQ Q}=U =@ |}=} QO Q}Ut |v} Ro}=H u=mt= 16
0 77 0 9 0 97 |}=wy =} |}xO=H |=yQ}Ut j} Q] R= QOv@ x@ |UQDUO u=mt= 17
0 47 0 6 0 73 Qw=Ht |=y|Q@ Q=m Q}=U =@ QOv@ |Q=oR=U 18

"|ivt w C@Ft p;xO}= |=ypL x=Q Q}O=kt "3 pwOH
xv=Qm =UB |Q=O}=B QDU@ nvU TvH ?U=vt jta p;xO}=

0 284 0 548 0 833 0 1606 0 327 0 567 0 284 0 548 0 833 S+

0 149 0 33 0 573 0 0 026 0 14 0 104 0 284 0 486 S�

|R}NxRQr lU} Q uOw@ sm |Q=Po?wUQ \=kv R= xrY=i |}=} QO |=yxO}OB
0 0972 0 239 0 433 0 248 0 487 0 767 0 113 0 355 0 567 S+

0 0181 0 064 0 194 0 024 0 122 0 297 0 054 0 181 0 366 S�

Q}PB?}U; w T=UL j]=vt R= |QwO '|oOvQ=@ u=R}t 'O=@� |t}rk= C}a[w p=eDW= O=H}= x@ u=DUQyW R=}v�""" C@w]Q w CQ=QL xHQO
0 264 0 469 0 7 0 304 0 544 0 767 0 415 0 672 0 9 S+

0 139 0 292 0 532 0 183 0 397 0 69 0 161 0 322 0 54 S�

|rL=U Q=wv |oOQDUo � QOv@ |xaUwD u=mt= |}=v@ Q} R C=v=mt= x@ |UQDUO ?; C}i}m�|QOv@ |=yx]wLt w
0 241 0 463 0 733 0 36 0 608 0 833 0 253 0 434 0 6 S+

0 013 0 097 0 237 0 156 0 355 0 583 0 11 0 233 0 42 S�

|}=} QO |rY= |=yQ}Ut x@ |m}ORv Qi=Ut ?PH |=Q@ |QoWOQo p}Uv=DB ?U=vt Ct}k =@ u}tR uOw@ TQDUO QO
0 181 0 422 0 667 0 69 0 9 0 967 0 1405 0 354 0 633 S+

0 011 0 096 0 289 0 077 0 27 0 483 0 0075 0 061 0 204 S�

Qw=Ht |=y|Q@ Q=m Q}=U =@ QOv@ |Q=oR=U j} Q] R= QOv@ x@ |UQDUO u=mt= =@ |}=} QO Q}Ut |v} Ro}=H u=mt=
|}=wy =} |}xO=H |=yQ}Ut pkv w ptL |=yVwQ Q}=U

0 327 0 54 0 733 0 607 0 844 0 967 0 263 0 348 0 6 S+

0 047 0 096 0 22 0 24 0 469 0 665 0 0 02 0 145 S�
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tQO
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Dw
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t|=Q@ "Ovm|t xv}tm =Q QO=v@ E=OL= |xv} Ry hOy `@=D "OwW xO=O VWwB O}=@ =[=kD
"OW OL=w 3 2 Q@=Q@ hOy `@=D w OW xO=iDU= LINGO Q=Ri=sQv R= pOt u}= pL

�R=}Dt=� C}@ wr]t x@ xHwD uwO@ pOt u}= QO xm CU= u}= xHwD p@=k |xDmv
C=R=}Dt= Q}=U w 'Ovm|t xv}tm =Q QO=v@ E=OL= |xv} Ry\ki hOy `@=D 'QO=v@ R=l} Qy
u}= `iQ |=Q@ "CU= xDiQov Q=Qk Q_v Ot T}UB=D pOt QO xHwD OQwt |=y|oS} w w
�40 w� CU= xOW 3 2 Q@=Q@ xm =Q xawtHt VWwB |xr�Ut hOy `@=D Q=Okt xY}kv
C}@ wr]t VWwB pOt QO xHOw@ C}OwOLt u=wvax@ �CU= pw@k p@=k xv} Ry u}=
`@=D '=[=kD pm VWwB ut[ xm OwW|t ?=NDv= |QO=v@ TBU w xO=O Q=Qk Q_v Ot

"Ovm xv}W}@ R}v =Q QO=v@ C}@ wr]t ẁtHt hOy

�C}@wr]t VWwB� |@=}u=mt |xiOylD pOt "7
?=NDv= |}=yu=mt O}=@ 'xawtHtVWwB pOt w |R=iT}UB=D |=yVwQ s=Hv= R= Oa@
u=R}t R= =yu; E=OL= |xv} Ry w OvW=@ E=OL= |=Q@ C}@ wr]t u} QDW}@ |=Q=O xm OQm

%OW x�=Q= u}vJ C}@ wr]t VWwB pOt =Pr "OW=@v QDW}@ xHOw@

maxZ2 =
mX
i=l

CCi(XIi +XNi)

St :
mX
i=l

AIijXIi +
mX
i=l

ANijXNi � 1 j = 1; :::; n

XIi +XNi � 1 i = 1; :::;m
14X
i=1

CIiXIi +
14X
i=1

CNiXNi � Zl
XNi 2 f0; 1g
XIi 2 f0; 1g (11)

E=OL= pLt 'hOy `@=D xm CU= |vat u}O@ QO=v@ E=OL= C}@ wr]t |R=Uxv}W}@
|=Q@ "OwW xv}W}@ |@=NDv= QO=v@ C}@ wr]t ẁtHt xm Ovm|t u}}aD |}xvwox@ =Q QO=v@
VwQ sHvB s=o QO |m}ORv ?} Q[ \UwD xm =O}Ov=m |=yu=mt C}@ wr]t Qw_vt u}=
u}= QO "OwW|t xDiQo Q_v QO hOy `@=D?}=Q[ u=wvax@ 'xOW x@U=Lt |R=iT}UB=D
|}x}=B u=wvax@ �xawtHt VWwB pOt hOy `@=D Q=Okt� Z1 hOy `@=D Q=Okt xrLQt
s}v=wD|t xrLQt u}= QO "OwW|t xDiQo Q_v QO Q=}DN=QO |xHOw@ Q=Okt u}}aD |=Q@
u=wvax@ =Q �3 2 pO=at� xawtHt VWwB |xr�Ut hOy `@=D Q=Okt u=ty ,=k}kO
OW=@ Q=Okt u}= R= QDW}@ Q=}DN= QO |xHOw@ Qo = =t= "s} Q}o@ Q_v QO xHOw@ C}OwOLt
Oy=wN QDW}@ OW=@ xDW=O x=Qty x@ |QDW}@ C}@ wr]t xm |QO=v@ ?=NDv= Tv=W x=ov;
R= QDW}@ OYQO40 Q=}DN= QO |xHOw@ xm CU= u; Q@ ZQi j}kLD u}= QO =Pr "OW
QO |xHOw@ Qo}O CQ=@ax@ "OW=@ =[=kD pm VWwB |=Q@ R=}v OQwt |xHOw@ u} QDsm
pL LINGO Q=Ri=sQv \UwD pOt u}= "CU= xOW xDiQo Q_v QO 4 48 Q@=Q@ Q=}DN=

"CU= xOt; 5 pwOH QO xrY=L G}=Dv xm OW

"C}@wr]t VWwB pOt G}=Dv |xYqN "5 pwOH
XI14 XN9 XN8 XI5 XN1 hOy `@=D Q=Okt

1 1 1 1 1 4 157982

"|m}ORv ?} Q[ Q=}at T=U=Q@ =yxv} Ro |Ov@x@DQ "4 pwOH
(CCi) |m}ORv ?} Q[ xv} Ro x@DQ

0 908677476 QUt=Q 1
0 847864186 Q=vmuwO} Qi 2
0 845555986 QUr@=@ 3
0 786698226 QyWy@ 4
0 769185671 QyWwv 5
0 647018328 |Q=U 6
0 572919784 O=@;T=@a 7
0 549247148 O=@;OwtLt 8
0 454226492 Qwv 9
0 453419715 Q=@} wH 10
0 39082501 u@=mvD 11
0 302443876 Twr=J 12
0 232212396 OwQwO u=}t 13
0 218721102 =mv 14

%R= CU= CQ=@a QwmPt
minZ1 =

mX
i=1

CIiXIi +
mX
i=l

CNiXNi

St :
mX
i=1

AIijXIi +
mX
i=1

ANijXNi � 1 j = 1; :::; n

XIi +XNi � 1 i = 1; :::;m
XNi 2 f0; 1g
XIi 2 f0; 1g (10)

OwHwt =[=kD |x]kv 25 w QO=v@ E=OL= |=Q@ =O}Ov=m u=mt14 xm CU= u}= Q@ ZQi
l} Q=QkDU= |=Q@ i |=O}Ov=m u=mt Qo = xm OvDUy 1 w QiY Q}eDtXIi wXNi "CU=
Oy=wN QiY Q=Okt 'CQwYu}= Q}e QO w 'CiQo Oy=wN 1 Q=Okt OW=@ ?U=vt QOv@
6|rN=O QOv@ %CU= xOW ?=NDv= u=mt QO QOv@ ẁv Qou=}@ I w N T}Ov= "CW=O
u; Qou=}@ R}v XIi +XNi � 1 C}OwOLt "(XIi) 7|rrtr=u}@ QOv@ =} (XNi)

(XIi) |rrtr=u}@ QOv@ =} (XNi) |rN=O QOv@ ẁv l} \ki i u=mt QO xm CU=
E=OL= |xv} Ry |@Uv ?}=Q[ R= Ov=CQ=@a hOy `@=D ?}=Q[ "OwW ?=NDv= O}=@
|Qw]x@ 'CU= 1 w QiY QDt=Q=B l} Aij u}vJty "i =O}Ov=m |=yu=mt QO QO=v@
Oy=wN 1 Q=Okt 'OyO VWwB =Q j |=[=kD |x]kv Ov=wD@ i |=O}Ov=m u=mt Qo = xm
VWwB `=aW x@ QDt=Q=B u}= "CW=O Oy=wN QiY Q=Okt CQwYu}= Q}e QO w CiQo
Ov=wD|t QOv@ l} xm CU= |}xrY=i =} u=tR xv}W}@ 'VWwB `=aW "OQ=O |oDU@
|xOwOLt |rN=O \=kv |=Q@ VWwB `=aW 'xr�Ut u}= QO =t "Ovm |v=UQCtON
=D Ov=wD|t QOv@ Qy |va} 's} Q}o|t Q_v QO QDtwr}m 50 =Q xar=]t OQwt |xk]vt
|xOwOLt R= GQ=N |=[=kD \=kv "OyO VWwB =Q QDtwr}m 50 pO=at |}xrY=i
C}OwOLt "OW O=H}= VWwB ?} Q[ j]=vt u}@ |Q=m |=yQiU T=U=Q@ |D=ar=]t
\=kv |t=tD xm Ovm|t u}t[D Pm

i=1 AIijXIi +
Pm
i=1 ANijXNi � 1
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Q=U "QO=v@ x@ xOW xO=O X}YND |=[=kD \=kv "6 pwOH
|}=} QO |=yCQi=Ut O=OaD xOW xO=O X}YND |=[=kD \=kv s=v QO=v@ s=v QOv@ ẁvxOW xO=O X}YND ?NDvt

50457 |rRv= QOv@ 'QyWwv QOv@ '=Q=DU; QOv@ 'u@=mvD 'QUt=Q QUt=Q
|rN=O46746 O=@;Q}t= QOv@ 'QUr@=@ 'Q=vmuwO} Qi 'O=@;OwtLt 'Q=@} wH Q=vmuwO} Qi

51483 |Q=U QUr@=@
44429 w�=Dm ; QOv@ 'wm =@ QOv@ 'xark I=N=t QOv@ 'u=N=QDU; QOv@ 'Ro QOv@ 'Qwv 'QyWwv 'Twr=J 'O=@; T=@a QyWwv |rrtr=u}@33954 |W=@ utmQD QOv@ 'utmQD QOv@ 'QyWy@ '=mv 'OwQwO u=}t QyWy@

`@=D =@ X}YND |xiOylD pOt R= Oa@ |xrLQt QO =Pr CU= pkv w ptL |xv} Ry
"OwW|t xO=iDU= pkv w ptL |xv} Ry Vy=m hOy

C}OwOLt QO w OW 51483 =@ Q@=Q@ w x@U=LtB Q=OktTm =t|v}t hOy `@=D R=
"CiQo Q=Qk X}YND |xiOylD pOt

X}YND |xiOylD pOt "2"8
O}OH QO=v@ x@ xOW xO=O |=y=[=kDX}YND =@ xm Ovm|t u}t[D pOt u}= hOy `@=D
QO=v@ C}iQ_ xv}W}@ B "OwW|t xv}tm pkv w ptL |xv} Ry ?NDvt |=yu=mt QO
"OW u}}aD 51483 Q=Okt =@ Q@=Q@ w x@U=LtTm =t|v}t hOy `@=D R= xmCU= |Qi=Ut

min Z3 =
25X
j=1

tN1jWjyN1j+
25X
j=1

tI5jWjyI5j+
25X
j=1

tN8jWjyN8j

+
25X
j=1

tI9jWjyI9j +
25X
j=1

tI14jWjyI14j

St :

ykj � akj
nX
j=1

Wjykj � 51483 8 N1; I5; N8; N9; I14
qX
k=1

ykj = 1 8 j = 1; 2; :::; 25

ykj 2 f0; 1g (13)
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|x]kv Qy 'T=U= u}=Q@ "OwW|t xOy=Wt QO=v@ R= l} Qy x@ xOW xO=O X=YDN=
QUr@=@ QyW |=[=kD u=wD|t w CU= xOW xO=O X}YND ?NDvt QOv@ l} x@ =[=kD
Q=vmuwO} Qi x@ =Q |Q=U QyW |=[=kD 12385 u=R}t w O=O X=YDN= QUr@=@ OwN x@ =Q
\}=QW u}= CLD "O=O X=YDN= QUr@=@ x@ =Q |Q=U |=[=kD |k=@ 39098 u=R}t w
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C}U=UL p}rLD "9
T=UL |=yQDt=Q=B |}=U=vW =@ =D Ovm|t ltm u=oOvQ}os}tYD x@ C}U=UL p}rLD
u}= QO "Ovvm P=ND= |UQQ@ OQwt |xr�Ut XwYNQO |QDK}LY s}tYD ,=D}=yv 'pOt
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|=Q@ QyWy@ w QyWwv |=yu=mt w |rN=O QO=v@ E=OL= |=Q@ QUr@=@ w 'Q=vmuwO} Qi
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"CU= 4 157982 pO=at pm C}@ wr]t w OL=w

X}YND pOt "8
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nX
j=1
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ykj = 1 8j
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Oy=wN 1 pO=at u; Q=Okt O@=}X}YND k?NDvt u=mt QO O}OH QOv@ x@ j |=[=kD
CU= j |=[=kD |x]kv uRwwj "CW=O Oy=wN QiY Q=Okt 'CQwYu}= Q}e QO w Ow@
C}OwOLt "CU= x]kv u; |}=} QO |=yCQi=Ut |=[=kD Q=Okt =} C}ty= Qou=Wv xm
OwW pO=aDt |}=} QO |=yCQi=Ut |=[=kD xm Ovm|t u}t[D nP

j=1
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ykj = 1

uOQmxv}tm hOy xm =Hv; R= "OwW xO=O X}YND ?NDvt QO=v@ R= |m} x@ \ki
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20 3 84 3 312426
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30 4 16 3 312426

XN1 = 1
XI5 = 1
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XI14 = 1

40 4 48 4 157982

XN1 = 1
XI5 = 1
XN8 = 1
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XI14 = 1

60 5 12 4 157982

XN1 = 1
XI5 = 1
XN8 = 1
XN9 = 1
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80 5 76 4 805
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XI5 = 1
XN8 = 1
XN9 = 1
XN11 = 1
XI14 = 1

100 6 4 4 805
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XI5 = 1
XN8 = 1
XN9 = 1
XN11 = 1
XI14 = 1
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"Q=}DN= QO |xHOw@ "2 &QOv@

xawtHt VWwB pOt "1"9
T=U=Q@ Ov=wD|t CrwO w CU}v |}xOWu}}aD V}B R= Q=Okt QOv@ l} VWwB `=aW
CrwO p=Ft Qw]x@ "OyO Q}}eD =Q QOv@ l} VWwB `=aW OQ=O Q=}DN= QO xm |D=v=mt=
`=aW 'QO=v@ x@ =y=DUwQ w =yQyW R= X=N pkv w ptL C=v=mt= |Q=QkQ@ =@ Ov=wD|t
OwHwt |=[=kD |QDsm QO=v@ O=OaD =@ j} Q] u}O@ =D OyO V}=Ri= =Q QOv@ l} VWwB

"OW=@ woMU=B =Q
`=aW Cw=iDt Q}O=kt |=R=x@ xawtHt VWwB pOt |=y?=wH 7 pwOH QO
VWwB `=aW Q=Okt xJQy 'OwW|t \=@vDU= xm u=vJ "CU= xOW xO=O u=Wv VWwB
=Pr w OQ}o|t Q=Qk VWwB `=aW |xOwOLt QO |QDW}@ |=[=kD \=kv O@=} V}=Ri=
E=OL= |xv} Ry w OwW|t ?=NDv= |Qi=Ut QO=v@ E=OL= |=Q@ |QDsm |=yu=mt O=OaD

"O@=}|t Vy=m O}OH QO=v@

C}@wr]t VWwB pOt "2"9
Q=OQwNQ@ |YNWt C}@ wr]t R= =O}Ov=m \=kv R= l} Qy '4 pwOH |=yxO=O j@=]t
R= xO=iDU= =@ w '1 pwOH QO xOW GQO Q=}at 18 T=U=Q@ C}@ wr]t u}= xm CU=
QO=v@ E=OL= |=Q@ Q=}DN= QO |xHOw@ xm |DQwY QO "CU= xOW u}}aD T}UB=D VwQ
|=Q@ =Q |QD?wr]t \=kv 'C}@ wr]tVWwB pOt xmCW=O Q=_Dv= u=wD|t O@=}V}=Ri=
C}@ wr]t '?U=vt |xHOw@ u}}aD =@ Ov=wD|t CrwO p=L "OyO O=yvW}B QO=v@ E=OL=
"OwW ?=NDv= |QD?U=vt |=yu=mt w OyO Q=Qk |@ wr]t Q=Okt QO ,=awtHt =Q QO=v@
"CU= xOW xO=O u=Wv xHOw@ Q=Okt V}=Ri= =@ C}@ wr]t V}=Ri= Q=Okt 8 pwOH QO
C}@ wr]t uOQmxv}W}@ x@ \w@ Qt hOy `@=D Q=Okt Q}}eD |xwLv 1 Q=Owtv QO
T=U= u}=Q@ "CU= xOW xO=O u=Wv VWwB pOt hOy `@=D Q=Okt Q}}eD x@ C@Uv
QOv@ E=OL= |=Q@ q=@ C}@ wr]t =@ |=yu=mt 'QOv@ E=OL= |=Q@ xHOw@ V}=Ri= =@
xJQy Qo}O Q}@aDx@ "O@=}|t V}=Ri= C}@ wr]t hOy `@=D =Pr w CU= xOW ?=NDv=
R=}v OQwt |QDW}@ |xv} Ry OwW ?=NDv= QOv@ E=OL= |=Q@ |QD?wr]t |=yu=mt
'sm =L C=�=[Dk= w \}=QW uDiQo Q_v QO w QwmPt Q=Owtv x@ xHwD =@ u=Q}os}tYD "CU=

"Ovvm ?=NDv= |Qi=Ut QO=v@ E=OL= |=Q@ =Q QDQ@ |x]kv Ovv=wD|t

"Q=Ri=sQv R= pY=L G}=Dv xYqN "7 pwOH
R xv} Ry

Xi�VWwB `=aW� �hOy `@=D�

50 3 2

XN1 = 1
XI5 = 1
XN8 = 1
XI14 = 1

100 3 XI1 = 1
XI9 = 1

150 3 XI1 = 1
XI9 = 1
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Q=U w |r=tW |=yu=DU= Q}=U QO QO=v@ E=OL= ?U=vt |=yu=mt u}}aD |=Q@ u=wD|t
"OQm xO=iDU= QwWm |@ wvH |=yu=DU=

|D; C=O=yvW}B
pOt |=H x@ VWwB xv}W}@ pOt R= xO=iDU= w xHOw@ C}OwOLt uDiQo Q_v QO "1

"xawtHt VWwB
|}xQwOOvJ =Q u; u=wD|t CU= xOW xDiQo Q_v QO xQwO l} \ki j}kLD u}= QO "2
|}xQwOOvJ pOt QO "CiQo Q_v QO QwWm |xaUwD |xr=U 5 |=yxt=vQ@ |=Q@ w
xO=iDU= QO=v@ |xaUwD |=Q@ |D; |xQwO QO u=wD|t =Q xQwO Qy R= pY=L `i=vt

"OQm
|irDNt |=yQ}Ut R= Ovv=wD|t |}=} QO |=yQw=vW 'OYkt l} x@ uO}UQ |=Q@ "3
Q}Ut w QO=v@ E=OL= pLt XwYNQO u=t-=wD s}tYD wQ u}= R= "Ovvm xO=iDU=
xm OW=@ |D; C=k}kLD |=Q@ |tyt ẁ[wt Ov=wD|t QO=v@ u}@ =yQw=vW CmQL
xDN=vW 8 |@=} Q}Ut � |@=}u=mt p�=Ut u=wva CLD p�=Ut ẁv u}= C=}@O= QO

"OwW|t
|UQQ@ OQwt |}xrLQtwO CQwYx@X}YND w |@=}u=mt |xr�Ut Q=DWwv u}= QO "4

"OwW|t x}YwD xr�Ut wO u}= |xJQ=Bl} |R=UpOt "CiQo Q=Qk
Q=wv |=Q=O |=yu=DUQyW 'C=aq]= x@ OwOLt |UQDUO Crax@ Q=DWwv u}= QO "5
"OW xDiQo Q_v QO |Qi=Ut QO=v@ E=OL= |=Q@ =O}Ov=m |=yxQo u=wvax@ |rL=U
O}it xOW ?=NDv= |=yu=DUQyW R= l} Qy QO |�RH |@=}u=mt C=ar=]t s=Hv=

"Ow@ Oy=wN

"C}@wr]t w xv} Ry `@=D pt=aD "1 Q=Owtv

|Q}oxH}Dv "10
xawtHt VWwB '|R=i T}UB=D R= pmWDt |@}mQD VwQ l} T=U=Q@ j}kLD u}= QO
QO=v@ ?=NDv= XwYNQO |OQ@ Q=m Q=}U@ C=aw[wt R= |m} 'C}@ wr]t VWwB w
'QUt=Q |=yu=mt jwi pOt R= pY=L G}=Dv T=U=Q@ "OW |UQQ@ u=QOvR=t u=DU= QO
E=OL= |=Q@ QyWy@ w QyWwv |=yu=mt w|rN=O QOv@ E=OL= |=Q@ QUr@=@ w Q=vmuwO} Qi
|=yC}OwOLt C}=aQ ut[ '=yxv} Ro u}= ?=NDv= =@ "OW ?=NDv= |rrtr=u}@ QOv@
xv}W}@ Q=}at 18 R= pmWDt |@=NDv= j]=vtC}@ wr]t `@=D 'xHOw@ w =[=kD pmVWwB
|=yCQi=Ut |=[=kD \=kv 'pkv w ptL |xv} Ry Vy=m hOy =@ TBU "OwW|t
xHwD ?r=H |xDmv "OW xO=O X}YND ?NDvt |=yu=mt QO O}OH QO=v@ x@ |}=} QO
=@ "CiQo Q=Qk u=oQ@N QFm = O}}-=D OQwt j}kLD u}= R= pY=L |xH}Dv xm CU= u}=
Q}e w |DrwO VN@ QO u=wD|t =Q u; G}=Dv 'j}kLD ẁ[wt uOw@ |OQ@ Q=m x@ xHwD
R}v wor= u}ty R= "O=O Q=Qk xO=iDU= OQwt |}=} QO pkv w ptL |xaUwD |=Q@ |DrwO

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

(TOPSIS)
2. concordance analysis
3. constructing the normalized fuzzy decision matrix (NFDM)
4. constructing the weighted normalized fuzzy decision matrix

(WNFDM)
5. coe�cient of closeness (CC)
xO=iDU= OQwt QwWm pL=wU u}@ |}=} QO |=yQiU |=Q@ ,=iQY xm CU= |QOv@ |rN=O QOv@ "6

"OQ}o|t Q=Qk
|rrtr=u}@ |=yQiU |=Q@|rN=O|}=} QO |=yQiU Q@ xwqa xmCU= |QOv@|rrtr=u}@ QOv@ "7

"OQ}o|t Q=Qk xO=iDU= OQwt
8. location routing problem (LRP)
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