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QO =t= "Ov=xOWv xDiQo Q_v QO u=tRty Qw] x@ OwOLt |=yC}iQ_ =@ =yu=DUQ=t}@
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CQwY x@ xt=O= QO xm CU= xOW ^=Lr |D=[wQit VywSB u}= QO xOW x�=Q= pOt QO
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=tW
'35

�1|
xQwO

'�1
39

8u
=DUt

R�h
}QW

C}
Q}Ot

w`}
=vY

|U
Ovyt �FLHP� |R=Usw=kt � |@=}u=mt |[=} Q pOt "3"3

\}=QW QO =yu=DUQ=t}@ |R=Usw=kt �|@=}u=mt |=Q@ |O=yvW}B|[=} Q pOt xt=O= QO
"CU= xOW x�=Q= �u=QL@ ẁkw R= V}B� |O=a

minmax
n
dij:wNij

o
(1)

minfqE �X
i2I

�
cEi :mi

�g
s:t:

mip:ONip jp +
X
i 6= ip

i 2 I
di jp � �:dip jp

 
mi:[cNi �

X
j

ONij ]

!
� ONip jp

(2)

8 (ip 2 I; jp 2 J) (3)X
i2I

wNij � 1 8j 2 J (4)X
i2I

ONij = qNj 8j 2 J (5)X
j2J

ONij � cNi 8i 2 I (6)

ONij � wNij :M 8(i 2 I; j 2 J) (7)

wNij � ONij :M�X 8(i 2 I; j 2 J) (8)

wNij � xi 8(i 2 I; j 2 J) (9)X
i2I1

fi:xi +
X
i2I2

gi:mi � b (10)X
i2I2

cNi +
X
i2I1

cNi :xi �
X
j2J

qNj (11)

mi � xi 8i 2 I2 (12)

r �X
i2I2

(xi �mi) (13)

xi = 1 8i 2 i2 (14)

xi = mi 8i 2 I1 (15)

xi; mi 2 f0; 1g 8i 2 I (16)

wNij 2 f0; 1g 8i 2 I; j 2 J (17)

ONij � 0 8i 2 I; j 2 J (18)

|=[=kD \=kv =D =yu=DUQ=t}@ u}@ |xrY=i u} QDW}@ uOQm xv}tm pw= hOy `@=D
|=[=kD uOQm xv}tm swO hOy `@=D "CU= |O=a \}=QW QO u; x@ xDi=}X}YND
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'OW=@ xOWv |R=Usw=kt xm |DQwY QO =} OwW |R=Usw=kt =} u=DUQ=t}@ Qy xm
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&(I1; I2 � I) OwHwt w xwkr=@ |=yu=mt |xawtHt %I
&=[=kD \=kv |xawtHt %J

&|Uv=SQw= Cq}yUD |xawtHt %L
l 2 L w j � jp 2 J w i � ip 2 I

%=yQDt=Q=B
&i u=DUQ=t}@ pLt w j |=[=kD |x]kv u}@ |xrY=i %dij

&i OwHwt u=DUQ=t}@ |R=Usw=kt |xv} Ry %gi
&i O}OH u=DUQ=t}@ Q=QkDU= |xv} Ry %fi

&|O=a u=tR QO i u=DUQ=t}@ C}iQ_ %CNi
&u=QL@ u=tR QO i u=DUQ=t}@ C}iQ_ %CEi

&nQR@ Q=Okt %M
&u=QL@ \}=QW QO xO=Di= Q=m R= |=yu=DUQ=t}@ O=OaD %r

&CUO QO xHOw@ %b
&|O=a u=tR QO j |x]kv |=[=kD %qNj
&u=QL@ u=tR QO j |x]kv |=[=kD %qEj

&u=QL@ u=tR QO =[=kD ẁtHt %qE
u=DUQ=t}@ =D =[=kD |x]kv pw@k p@=k |xrY=i |xv}W}@ |xOvvmu}}aD ?} Q[ %�
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%l} w QiY |=yQ}eDt

=@ Q@=Q@ O@=} X}YND i u=DUQ=t}@ x@ j |=[=kD |x]kv |O=a u=tR QO Qo = %WN
ij

&0 CQwY u}= Q}e QO '1
'1 Q@=Q@ O@=} X}YND i u=DUQ=t}@ x@ j |=[=kD |x]kv u=QL@ u=tR QO Qo = %WE

ij

&0 CQwY u}= Q}e QO
u}= Q}e QO '1 =@ Q@=Q@ OQ}o CQwY i u=mt QO O}OH u=DUQ=t}@ Q=QkDU= Qo = %Xi

&(i 2 I1) 0 CQwY
Q}e QO '1 Q@=Q@ OwW s=Hv= i OwHwt u=DUQ=t}@ |R=Usw=kt s} Q}o@ s}tYD Qo = %mi

"(i 2 I2) 0 CQwY u}=
%xDUw}B |=yQ}eDt

&OwW|t xOQw;Q@ |O=a \}=QW QO i u=DUQ=t}@ \UwD xm j |x]kv u=R}t %ONij
xOQw;Q@ |O=a \}=QW QO ip u=DUQ=t}@ \UwD xm jp |x]kv |=[=kD u=R}t %ONipjp

&OwW|t
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l}yoNip jp � mip:M 8 (ip 2 I; jp 2 J) (21)

yoNip jp � ONip jp 8 (ip 2 I; jp 2 J) (22)

yoNip jp � ONip jp � (1�mip) :M

8 (ip 2 I; jp 2 J) (23)

qoi = mi:
X
j2J

ONij 8i 2 I (24)

qoi � mi:M 8i 2 I (25)

qoi �X
j

ONij 8i 2 I (26)

qoi �X
j

ONij � (1�mi) :M 8i 2 I (27)

C}OwOLt x@ 3 |]NQ}e C}OwOLt 'xOW QmP ?r=]t w =yQ}eDt Q}}eD T=U= Q@
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uOQm xv}tm p=@vO x@ j}kLD u}= QO xOW x�=Q= |[=} Q pOt QO pw= hOy `@=D
'xOvQ}os}tYD Q_v OQwt Q=Okt x@ � |OOa ?} Q[ ?=NDv= =@ "CU= xrY=i u} QDW}@
Q=m R= R= p@k |xrY=i x@ C@Uv |Y=N Q=Okt R= |oO=Di= Q=m R= R= Oa@ |xrY=i
u=DUQ=t}@ =} OwW|t E=OL= O}OH u=DUQ=t}@ =}|DQ=@a x@ "OQm Oy=wNv Rw=HD|oO=Di=
?}DQD u}= x@ w Ov=t|t sr=U xFO=L R= Oa@ CQwY u}= QO xm OwW|t sw=kt OwHwt
sw=kt OwHwt u=DUQ=t}@ xmu}= =} &Ow@ Oy=wN Q@=Q@ xFO=L R= p@k w Oa@ |xrY=i

=yCWwv=B
1. �Demand Allocation (DAL)� 2. augmecon2
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