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CDp u}vJty "PP

p=1 �
p
i;t � 0 xm CU= |v=} QDWt xawtHt CD xawtHt

xDU@=w |v=tR xQHvB |xv} Ry "�pi;t > 0 xm CU= |v=} QDWt CqwYLt xawtHt
OwW|t x@U=Lt pkv w ptL |xr�Ut pL j} Q] R= w CU= VRP |xr�UtQ} R x@
|@} QkD Q=Okt ATW u}=Q@=v@ "OQ=Ov OwHw nQR@ p�=Ut QO u; j}kO pL u=mt= w
T=U=Q@ "OwW|t x@U=Lt lQqm sD} Qwor= j} Q] R= xm CU= |v=tR xQHvB |xv} Ry
Q=JO u=} QDWt CqwYLt R= l}s=Om xm OwW|t xDiQo s}tYD t xQwO QO pOt u}=

"OvwW Ow@tm
|QDWt p pwYLt |=Q@ pw= |xr�UtQ} R |=Q@ xv}y@ ?=wH w pL x=Q l} %x}[k

%Ovm =[Q= =Q Q} R |xrO=at=v p} wLD Q=Okt Qo = \ki w Qo = OQ=O OwHw s=i

rpi > [ETCp;i(
pt ) + ETWp;i(
pt )] =�i

%Qo = OwW|t O=H}= pw= |xr�UtQ} R QO xv}y@ ?=wH Qy u}vJty
rpi > [ETCp;i(
pt ) + ETWp;i(
pt )] =�i

|=Q=O u=} QDWt R= |[a@ pw= |xr�UtQ} R |=Q@ xv}y@ ?=wH QO xm O}vm ZQi %C=@F=
%|xrO=at=v \}=QW xm OvDUy rpi p} wLD

rpi < [ETCp;i(
pt ) + ETWp;i(
pt )] =�i

%xrO=at=v =}
�i(�pit � rpi ) +ATCt(
pt ) +ATWt(
pt ) �

�i�pit +ATCt(
(p;i)
t ) +ATWt(
(p;i)

t )

|xrO=at=vTB 's}yO Q}}eD zpi = rpi = 0 s}_vD =@ =Q xv}y@ ?=wH =t Qo = "OW=@ Q=QkQ@
?=wH |@ wNx@ sm CUO w CU= Q}PBu=mt= 'xDi=} Q}}eD ?=wH xm OyO|t u=Wv |r@k

%|Dkw Cr=L u}= QO "CU= xv}y@
rpi < [ETCp;i(
pt ) + ETWp;i(
pt )] =�i

� "OW=@ xv}y@ Ov=wD|tv |rY= ?=wH TB "CU= QDy@ ,=O}m = xDi=} Q}}eD ?=wH TB
xm DLpk = fdl : dl � CDp and jdlj = jCDpj � kg O}yO xR=H=
|xr�UtQ} R hOy `@=D Q=Okt u=wvax@ fsub1(dl) "OyO|t u=Wv =Q xawtHt xR=Ov= j0j
"OW=@ j 2 CDp � dl |=Q@ zpi = 0 w i 2 dl |t=tD |=Q@ zpi = 1 |Dkw '1
zi = 1 |=R=x@ OQmQ}O u} QDW}@ =} x}rkv |xr}Uw C}iQ_ OL R= Qo = CQwYu}= QO
Om x@W "OwW|t fsub1(dl) =1 Ovm Rw=HD dl w[a u=} QDWt pwYLt Qy |=Q@

"CU= 3 sD} Qwor= Ovv=t xr�Ut |Q=mD@= pL pw= OQm} wQ

xr�Ut |Q=mD@= pL swO OQm}wQ w swO |xr�UtQ} R
pwYLt xm OyO|t u=Wv upi� Q}eDt 'swO |xr�UtQ} R pOt QO 4 sD} Qwor= x@ xHwD =@
p} wLD Q=Okt C}=yv QO "Q}N =} OyO|t VWwB =Q � xQwO |=[=kD =D s=i |QDWt s=p

103



"""|
xr�U

t|
=Q@x

OvR=
U|

Q=mD
@=sD

}Qwo
r=w

pOt
|x�

=Q=

"|O=yvW}B |Q=mD@= sD} Qwor= pL swO OQm}wQ Om x@W "5 sD} Qwor=

"�Q=QmD wO� |HQ=N |}=Hx@=H %pw= |o}=Uty Q=DN=U "3 pmW

"p=kDv= %swO |o}=Uty Q=DN=U "4 pmW

�p=kDv=� swO |o}=Uty Q=DN=U �?
|v=tR xQHvB |xv} Ry xm |QwD R= xO} RoQ@ u=} QDWt '4 pmW x@ xHwD =@ VwQ u}= QO
Ow@y@ Ea=@ p=kDv= Qo = &OwW|t pkDvt Qo}O |=yQwD O}Ov=m |QDWt x@ OQ=O |QDW}@
u}= "OQ}o|t CQwY p=kDv= OW QwD wO |v=tR xQHvB w pkv w ptL |=yxv} Ry ẁtHt
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