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t |xQwO QO xm w ẁv x}rkv xr}Uw O=OaD
K}LY OOa �t;wi;j|=yq=m ptL |=Q@ i xOvvm O}rwD \UwD

"OwW|t CU=wNQO j |QDWt

u VQ=iUQo = OQ}o|t 1 Q=Okt Q}eDt u}=
|Qv}=@ ytu;w|rY= xOvvm `} RwD x@ jraDt w x}rkv xr}Uw \UwD t u=tR QO

OQ}o|t QiY Q=Okt CQwY u}= Q}e QO w OwW p=UQ=

t |xQwO QO xm |OwHwt Q=Okt |k}kL Iti"OwW|t xQ}NP Q=@v= QO i xOvvm O}rwD QO

u VQ=iU Q}N=D u=R}t |k}kL lu

u OQm OwR u=R}t |k}kL eu

j |QDWt x@ i xv=NQ=m R= w x}rkv xr}Uw ptL u=tR COt Ri;jw
j xOvvm O}rwD R= j |QDWt C=WQ=iU p} wLD u=tR COt Ei;jw = Lw + Ri;jw

w Tqm x}rkv xr}Uw \UwD
�|R=Ov=x=Q xv} Ry� i xOvvm O}rwD QO xQwO Qy QO pwYLt O}rwD C@=F xv} Ry fi

s}tYD |=yQ}eDt
|=Q@ \rDNt K}LY OOa |R} Q xt=vQ@ pOt '1 pwOH QO xOW |iQat |=yQ}eDt =@

%Ow@ Oy=wN Q} R KQW x@ xr�Ut �s= i |xOvvmO}rwD� u=oOvvmO}rwD R= s=OmQy
1 pOt

minzi =
TX
t=i

fi:gti +
TX
t=i

h:Iti +
X
u2Ui

(Ou:eu + Cu:Iu)

+
TX
t=1

X
w2w1

X
j

Awi;j :�
t;w
i;j (1)

S:t:

Iti = It�1
i + xti �

X
w2w1

X
u2Ui

Qu:ytuq;w 8t (2)

Iti � Capinvi 8t (3)

�t�Ew;wi;j :V w � X
u2Ui;j

Qu:y
t
u;w 8t; w 2 w1; j j t � Ew (4)

x}rkv p}=Uw hrDNt |=yTqm T}Ov= w
|rY= xOvvm `} RwD x}rkv p}=Uw |=yTqm xawtHt w1

|aQi x}rkv p}=Uw |=yTqm xawtHt w2
u=} QDWt T}Ov= j

i xOvvm O}rwD u=} QDWt xawtHt J i
i xOvvm O}rwD C=WQ=iU xawtHt U i

i xv=NQ=m j |QDWt C=WQ=iU xawtHt Ui;j
s=u VQ=iU u=R}t Qu

jVwQi xOQN x@ p=UQ= |=Q@ i xOvvm O}rwD \UwD w x}rkv xr}Uw VQ=iU xv} RyAwi;j
w Tqm x}rkv xr}Uw C}iQ_ V w

i xOvvm O}rwD C}iQ_ Capi
i xOvvm O}rwD Q=@v= C}iQ_ Capinvi
u VQ=iU p} wLD u=tR COt Fu

u=tR OL=w QO u V=iU OQm OwR xv} Ry Ou
i xOvvm O}rwD QO u=tR OL=w QO pwYLt OL=w Qy |Q=Oyov xv} Ry hi

i xOvvm O}rwD 'O}rwD Q}eDt xv} Ry ci
i xv=NQ=m pwYLt VwQi Ct}k pi

u=tR OL=w QO u VQ=iU Q}N=D xv} Ry Cu
i xOvvm O}rwD x@ xOvvm `} RwD R= w Tqm QO x}rkv xr}Uw pkv w ptL u=tR COt Siw
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u=oOvvm O}rwD |=yVQ=iU T}Ov= u0

u0 VQ=iU |=QH= u=tR COt du0

w `@vt R= u0 VQ=iU hQYt u=R}t rw;u0

xOvvm `} RwD QO w `@=vt u=R}t kw

u0 VQ=iU p} wLD u=tR Fu0

xm |DQwY QO OQ}o|t 1 Q=Okt Q}eDt u}=
|Qv}=@ yu0;tOwW p}tmD t u=tR QO u0 VQ=iU xm

OQ}o|t QiY Q=Okt CQwY u}= Q}e QO w

u0 VQ=iU OQm OwR u=R}t |k}kL eu0

u0 OQm Q}O u=R}t |k}kL lu0

eu � Fu �
TX
t=1

X
w2w1

(t+ Ei;jw ):ytu;w 8u; j j u 2 Ui;j (5)

lu �
TX
t=1

X
w2w1

(t+Ri;jw ):ytu;w � Fu 8u; j j u 2 Ui;j (6)

xti � Capi:sti 8t (7)

sti � st�1
i � gti � sti � st�1

i + 1
2 8t (8)

TX
t=1

X
w2w1

ytu;w = 1 8u (9)

xti; I
t
i ; eu; lu � 0 8t; u (10)

ytu;w; s
t
i; g

t
i = f0; 1g 8u;w; t (11)

�t;wi;j 2 integer 8j; t; w (12)

pt=W xm OyO|t u=Wv =Q s=i |xOvvmO}rwD hOy `@=D 1 CQ=@a xOWx�=Q= pOt QO
'OQ=O OwHw =yVQ=iU u}t-=D \QW xmv}= x@ xHwD =@ Q}eDt |xv} Ry� O}rwDC@=F |xv} Ry
'|OwHwt |Q=Oyov |xv} Ry '�OwW|t hPL hOy `@=D R= wCU=C@=F CQwY Qy QO
u=R}t 2C}OwOLt "CU= `} RwD |xv} Ry w =yVQ=iU p} wLD OQm OwR w OQmQ}O |xv} Ry
|OwHwt Q@=Q@ u=R}t u}= xm OyO|t u=Wv =Q xQwO Qy QO u=oOvvm O}rwD QO |OwHwt
"CU= |r=UQ= |=yVQ=iU u=R}t |=yvt xQwO QO O}rwD u=R}t |xwqa x@ p@k |xQwO
xOvvm O}rwD Q=@v=C}iQ_ R= Ov=wD|tv xQwO Qy QO |OwHwt xm Ovm|t u=}@ 3C}OwOLt
|=yVQ=iU p=UQ= |=Q@ xm x}rkv p}=Uw O=OaD |x@U=Lt x@ 4 C}OwOLt "OW=@ QDW}@
OQm Q}O 6 w 5 |=yC}OwOLt "OR=OQB|t 'OwW|tCU=wNQO xOvvm `} RwD R= u=} QDWt
|DQwY QO OyO|t u=Wv 7 C}OwOLt "Ovm|t x@U=Lt =Q VQ=iU l} OQm OwR w
O}rwD u; O}rwD C}iQ_ R= Ov=wD|tv O}rwD Q=Okt 'OwW O}rwD xQwO l} QO pwYLt xm
OyO|t u=Wv xm OR=OQB|t |Q}eDt |x@U=Lt x@ 8 C}OwOLt "OW=@ QDW}@ xOvvm
u}= QO w Q}N =} OQ}o|t CQwY pwYLt l} |=Q@ O}rwD |Q}oQU R= xQwO Qy QO
9 C}OwOLt "CN=OQB O}=@ =Q O}rwD \N OOHt |R=Ov= x=Q |xv} Ry xm CU= CQwY
x}rkv |xr}Uw l} \UwD |R} Q xt=vQ@ ji= pw] QO O}=@ VQ=iU Qy xm OyO|t u=Wv
=Q pOt QO |Q}os}tYD |=yQ}eDt ẁv 12 =D 10 C}OwOLt C}=yv QO "OwW p=UQ=

"OvyO|t u=Wv
R= =yu; CU=wNQO w u=oOvvmO}rwD |xv}y@ O}rwD |xt=vQ@ pOt u}= |HwQN
pOt QO "Ovm|t XNWt =Q xOvvm `} RwD R= x}rkv p}=Uw hrDNt |=yTqm
p}=Uw R= u=oOvvm O}rwD |=yVQ=iU '`@=vt C}OwOLt =@ xOvvm `} RwD |Ov@u=tR
|=yVQ=iU T=U= Q@ xOvvm `} RwD swO |xrLQt QO "s}yO|t V}=tv u0 =@ =Q x}rkv
|=yVQ=iU X}YND |xt=vQ@ 'OwN C=v=mt= u}vJty w u=oOvvm O}rwD |Di=} QO
pL w |R=UpOt R= Oa@ w OyO|t s=Hv= =Q OwN |x}rkv p}=Uw x@ u=oOvvm O}rwD
u}= QO "OyO|t x�=Q= u=oOvvm O}rwD x@ =Q OwN pkvwptL |Ov@u=tR |xt=vQ@ 'u;
|Ov@u=tR pOt |xaUwD pOt u}= "s} R=OQB|t xOvvm `} RwD pOt |iQat x@ CtUk
|R=UpOt xSwQB C} Q}Ot w |Ov@ u=tR |xRwL QO xm CU= `@=vt C}OwOLt =@
=D w OQ=O R=}v `@=vt R= |YNWt u=R}t x@ C}r=ai =} VQ=iU Qy xm OwW|t
OwHw C}r=ai u; s=Hv= u=mt= OW=@v TQDUO QO u; |=Q@ |i=m `@=vt xm |v=tR
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