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"�CU= p}yUD R= |HwQN |=yu=} QH

(1� �n):[
IX
i=1

Q00i;n;t +
JX
j=1

QTj;n;t +
LX
l=1

QT 0l;n;t]�
KX
k=1

QT 00n;k;t

+I 0n;t�1 � I 0n;t 8n; t (29)
NX
n=1

QT 00n;k;t + Ik;t�1 �Dk;t = Ik;t �Bk;t 8k; t (30)

I 0n;t �
IX
i=1

Q00i;n;t +
JX
j=1

QTj;n;t +
LX
l=1

QT 0l;n;t 8n; t = 1
(31)

Ik;t �
NX
n=1

QT 00n;k;t 8k; t = 1 (32)

"CU= t |xQwO u=}=B QO w n uwN RmQt QO uwN K]U |xOvvmu=}@ 29 C}OwOLt
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u=tR COt ẁtHt 'KwQHt Q=_Dv= u=tR COt 'On;t = 1 &OW=@ u=DUQ=t}@
Q=QkQ@ Cr=L wO CQwY u}= Q}e QO "Ow@ Oy=wN tk;n w u=DUQ=t}@ QO Q=_Dv=
&OQ=O V}=tR; w |R=UxO=t; |=Q@ uwN |OwHwt 'uwN RmQt xm |Dr=L "1 %CU=
|=Q@ (t0) |DOt O}=@ w OQ=Ov |OwHwt uwN RmQt xm |Dr=L "2 'Oen;t = 1
'|r@k |=yu=tR Q@xwqa pw= Cr=L QO u}=Q@=v@ "OW=@ Q_Dvt uwN |=yOL=w uO}UQ
CQ=@a swO Cr=L QO w OwW|t xi=[= sy uwN RmQt QO uwN |R=UxO=t; u=tR
Q_v T=U= Q@ t0 u=tR COt "OQm Oy=wN QD|vqw] =Q KwQHt Q=_Dv= u=tR 't0
|OwHwt sOa =@ uwN RmQt xm |]}=QW QO `k=w QO "OwW|t u}}aD T=vWQ=m
xDU@=w uwN RmQt x@ uwN |=yOL=w uO}UQ u=tR |xv}W}@ 'OW=@ xOW xH=wt
x@ xDi=}X=YDN= Ckwt w s�=O Cq}yUD |xrY=i w O=OaD xrtH R= |rt=wa x@
X=YDN= uwN RmQt x@ ,=t}kDUt xm |v=oOvvm =Oy= |xrY=i w O=OaD 'uwN RmQt
T=vWQ=m "OQ=O |oDU@ u=oOvvm =Oy= R= uwN Ci=} QO |=Q@ sRq u=tR R}v w Ov=xDi=}
OwQw |=Q@ sRq u=tR |xv}W}@ u=wvax@ =Q |OOa 'OQ=wt u}= uDiQoQ_vQO =@ x]w@ Qt
u}}aD u=DUQ=t}@ x@ p=UQ= |=Q@ uwN RmQt |R=UxO=t; VN@ x@ uwN OL=w l}

"Ovm|t
Bk;t �M:(1�Ok;t) 8k; t (44)
KX
k=1

Vg;k;t = 1 8g; t (45)X
f;t;k

U tgfk = 1 8g (46)

U tgfk � Vg;k;t 8g; k; 8t; f (47)

"CU= uwN |OwHwt w u=DUQ=t}@ QO Ow@tm u}@ |x]@=Q Qou=}@ 44 C}OwOLt
l} w u=DUQ=t}@ l} x@ KwQHt Qy X}YND |xOvvmu=}@ 47�45 |=yC}OwOLt

"OvDUy xQwO Qy QO xOvyOCtON
1
�k

0@ g�1X
g00=g0

Ug00;f;kt

1A+ U tg0;f;kEg0;t � Eg;t �Wqtk;f;g

8g � 2 8g; f 8g � 1 � g0 8t; k (48)

QO xOWO=H}= hY QO KwQHt Q=_Dv= u=tR |x@U=Lt Qw_vtx@ 48 C}OwOLt QO
pw= CtUk 41 |x]@=Q x@ xHwD =@ "CU= xOW xO=iDU= pD}r G=DvDU= R= u=DUQ=t}@

30 C}OwOLt "p@k |xQwO |=yDv= |OwHwt |xwqa x@ sr=U |HwQN u=} QH |=yvt
32 w 31 |=yC}OwOLt "CU= k |=[=kD |x]kv QO u=} QH pO=aD |xOvvmu=}@
xQwO u=}=B |OwHwt 'u=} QH OwQw sOa CQwY QO pw= |xQwO QO xm Ovvm|t u=}@

"Ow@ Oy=wN QiY
IX
i=1

Qi;j;t � �j 8j; t (33)

IX
i=1

Qi;l;t � �0l 8l; t (34)

I 0n;t � �00n 8n; t (35)

Ik;t � �000k 8k; t (36)

w Ckwt Cq}yUD C}iQ_ C}OwOLt |xOvvmu=}@ ?}DQDx@ 36�33 |=yC}OwOLt
"OvDUy xQwO Qy QO =[=kD \=kv w uwN Rm =Qt 's�=O

jdi;j :Wi;j;t � r 8i; j; t (37)

ldi;l:W 0i;l;t � r0 8i; l; t (38)

ndi;n:W 00i;n;t � r00 8i; n; t (39)
JX
j=1

Wi;j;t +
LX
l=1

W 0i;l;t +
NX
n=1

W 00i;n;t � 1 8i; t (40)

u=oOvvm =Oy=X}YND|=Q@Cq}yUDVWwB`=aWC}OwOLt39�37|=yC}OwOLt
Cq}yUD R= |m} x@ u=oOvvm =Oy= R=l} Qy xm Ovm|t u}t[D 40C}OwOLt "OvDUy

"O@=}|t X}YND uwN Rm =Qt =} �s�=O =} Ckwt�
QO Q=_Dv= u=tR pt=W 'u=DUQ=t}@ QO u=LwQHt Q=_Dv= u=tR |x@U=Lt |=Q@
u}= j@] [28]"CU= xOW xO=iDU= pD}r u}v=wk R= 'uDiQo CtON u=tR COt w hY
Lq x]@=Q u}= QO "CU= Q}PBu=mt= 41 |x]@=Q \UwD hY pw] |x@U=Lt 'uwv=k
OwQw nvy; hQat � 'COt R=QO QO hY QO u=} QDWt O=OaD u}ov=}t |xOvyOu=Wv
"CU= COt R=QO QO hY QO |QDWt l} Q=_Dv= u=tR COt u}ov=}tWq w |QDWt
|v=tR COt =@ CU= Q@=Q@ 42 |x]@=Q j@] 'sDU}U QO |QDWt Q=_Dv= u=tR COt
"CU= CtON Ci=} QO pweWt xm |v=tR COt |xi=[= x@ 'Ov=QPo|t hY QO xm
Lq = �Wq (41)

W = Wq + 1
�

(42)

Ok;t[
1
�k

+ Vg;k;t:Wqtk;f;g] + (1�Ok;t)
�

[ 1
�k

+ Vg;k;t:Wqtk;f;g

+
X
n

Z00k;n;t(tk;n:O0n;t + (1�O0n;t)[(Oen;t(tk;n + 1
�0n

)

+(1�Oen;t)(tk;n + 1
�0n

+ t0))])]
�
� 'k;t;g 8k; n; g; t

(43)

QO w k u=DUQ=t}@ QO g KwQHt Q=_Dv= u=tR COt |xOvvmu=}@ 43 C}OwOLt
uwN OL=w u=DUQ=t}@ Qo = xm CU=vat u}= x@ C}OwOLt pw= CtUk "CU= t |xQwO
=@ Q@=Q@ OQi Q=_Dv= u=tR COt (Ok;t = 1) 'OW=@ xDW=O u=Q=t}@ x@ p=kDv= |=Q@
x@=Wt� Ow@ Oy=wN uDiQoCtON u=tR COt w hY QO Q=_Dv= u=tR COt ẁtHt
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uwN RmQt QO uwN |=Oy= |xv} Ry U � (5; 10)

|t�=O p}yUD QO uwN |=Oy= |xv} Ry U � (3; 7)

uwN RmQt x@ Ckwt p}yUD R= uwN p=kDv= |xv} Ry U � (0 5; 2)

uwN RmQt x@ |t�=O p}yUD R= uwN p=kDv= |xv} Ry U � (1; 3)

u=DUQ=t}@ x@ uwN RmQt R= uwN p=kDv= |xv} Ry U � (5; 10)

Ckwt p}yUD |}=Hx@=H |xv} Ry U � (2 5; 4)

"Cq}yUD C}iQ_ "2 pwOH
Cq}yUD C}iQ_
Ckwt p}yUD U � (30; 40)

|t�=O p}yUD U � (100; 150)

uwN RmQt U � (500; 700)

u=DUQ=t}@ U � (100; 150)

"=[=kD u=R}t "3 pwOH
t = 2 t = 1 u=DUQ=t}@

U � (70; 90) U � (50; 70) 1
U � (90; 110) U � (60; 90) 2
U � (100; 130) U � (80; 100) 3

pw= Qiv OwQw u=tR Qou=}@ swO CtUk 'hY QO O=Qi= O=OaD Qou=}@ '48 C}OwOLt
u; |=R= x@ Wq xm CU= |OQi OwQw u=tR |xOvyOu=Wv swU CtUk w 'hY

"OwW|t x@U=Lt
Xl; Y tj1;j2 ;Wi;j;t;W 0i;l;t;W 00i;n;t; Zj;n;t; Z0l;n;t; Z00n;k;t; Vg;k;t;

Ok;t; On;t; Oen;t; U tg;f;k 2 f0; 1g (49)

Qi;j;t; Q0i;l;t; Q00i;n;t; QTj;n;t; QT 0l;n;t; QT 00n;k;t; Bk;t; Ik;t; I 0n;t;

Wqtk;f;g; 'k;t;g � 0 (50)

"OvDUy pOt QO xDiQ Q=mx@ |=yQ}eDt ẁv |xOvvmu=}@ 50 w 49 |=yC}OwOLt

|OOa p=Ft "4
TBU "CU= xOW xDN=OQB xO=iDU= OQwt pL VwQ K}[wD x@ =OD@= 'VN@ u}= QO
G}=Dv u; R= TB w xOW |UQQ@ |O=yvW}B pOt |}=Q=m |OOa p=Ft l} |x�=Q= =@

"CU= xOW x�=Q= pOt |=yQDt=Q=B R= |O=OaD |wQ Q@ C}U=UL p}rLD R= pY=L

pL VwQ "1"4
wO uOQm xv}tm =} w xv}W}@ =yu; QO xm OvDUy |r�=Ut xiOyOvJ |R=Uxv}y@ p�=Ut
OvDUy Qo}Om} =@ ZQ=aD QO ,qwtat h=Oy= u}= "CU= CQwQ[ |=Q=O hOy OvJ =}
u}= R= |m} ?=NDv= w |} wDQ=B |=y?=wH x@ |@=}CUO p�=Ut u}= pL R= hOy w
pL Qw_vtx@ |vRw VwQ R= xr=kt u}= QO [29]"CU= xOvQ}os}tYD \UwD =y?=wH
l} xOWp=tQv h=Oy= R= l} Qy x@ VwQ u}= QO "CU= xOW xO=iDU= xiOywO pOt
xiOylD pOtl} x@ xiOyOvJ pOt?}DQD u}= x@ w xOQm =O}BX}YND|vRw?} Q[

%OW Oy=wN 51 |x]@=Q CQwYx@ O}OH |xr�Ut hOy `@=D "CU= xOW p}O@D
F = w1

f1
f�1

+ w2
f2
f�2

+ :::+ wk
fk
f�k

(51)

|xOWp=tQv Q=Okt fkf�k wh=Oy=|vRw?}=Q[wk 'h=Oy= O=OaD Qou=}@ k 'x]@=Qu}= QO
C}ty= x@ xHwD=@ w u=U=vWQ=m Q_v x@ =v@ |vRw ?}=Q[ Q=Okt [30]"CU= fk hOy

"OwW|t u}}aD h=Oy= |@Uv

p=Ft KQW "2"4
|=Q@ O}Ov=m xQo xU w Ckwt Cq}yUD |Q}oQ=Qk |=Q@ 'O}Ov=m xQo VW pt=W |}xm@W
XNWt u=oOvvm =Oy= Q=QkDU= u=mt "CU= ZwQit uwN |t�=O Cq}yUD E=OL=
Q=Qk uwN RmQt l} 'xm@W |v=}t CtUk QO "OW=@|t VN@ VW pt=W w CU=
VN@ wO u}@ \=@DQ= |Q=QkQ@ ?@U uwN |R=UxO=t; w V}=tR; Q@xwqa xm OQ=O
xm CU= u=DUQ=t}@ xU pt=W xm@W Qo}O CtUk "OwW|t u=LwQHt w u=oOvvm =Oy=
ẁkw R= TB "OvDUy uwN |=yOL=w |}=yv |xOvvmCi=} QO w =[=kD \=kv `k=w QO

QO xm OvwW|t pkDvt =yu=DUQ=t}@ x@ u=oO}O?}U; '|y=Dwm |xrY=i QO w u=QL@
R= Qiv 15 'xOWx�=Q= p=Ft QO "OvDUy uwN Ci=} QO OvtR=}v O=Qi= R= |O=OaD u}@ u}=
u=DUQ=t}@ Qy Tv=SQw= VN@ u}vJty "OvDUy uwN Ci=} QO OvtR=}v KwQHt O=Qi=
\}=QW x@ xHwD =@ "CU= uwN p=kDv= w CtON |x�=Q= |=Q@ pw�Ut |wQ}v wO |=Q=O
xDa=U 6 |v=tR |xQwO wO p=Ft u}= QO xOW x�=Q= pOt uOw@ |}xQwOOvJ w u=QL@
p}yUD wO w Ckwt p}yUD xU xOWx�=Q= p=Ft QO "CU= ZwQit u=QL@ ẁkw R= TB
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|U
Ovyt Ca=U 1 65 u=LwQHt Q=_Dv= u=tR |xv}W}@ "CW=O Oy=wNV}=Ri= =yxv} Ry ẁtHt

|xv} Ry V}=Ri= =@ xm |v=tR `k=w QO "CU= Ca=U 0 4 =@ Q@=Q@ Cr=L u} QDtm QO w
xv} Ry u}= QDW}@ V}=Ri= 'OUQ|t QiY x@ u=DUQ=t}@ QO uwN Ow@tm Q=Okt 'Ow@tm

"CW=O Oy=wNv =yxv} Ry ẁtHt w Q=_Dv= u=tR Vy=m QO |Q}F-=D
w u=LwQHt Q=_Dv= u=tR |xv}W}@ Q@ CtON u=tR COt Q}F-=D Qou=}@ 3 pmW
|xv}W}@ 'CtON u=tRV}=Ri= =@ OwW|t xOy=Wt xm Qw]u=ty "CU=yxv} Ry ẁtHt
Q}}eD 'xOWKQ]t |=yxv} Ry ẁtHt =t= CU= xDW=O V}=Ri= u=LwQHt Q=_Dv= u=tR

"xv} Ry w u=tR hOy `@=D Q@ Ow@tm |xv} Ry Q}F-=D "2 pmW

"xv} Ry w u=tR hOy `@=D Q@ CtON u=tR COt Q}F-=D "3 pmW

QO Ckwt Cq}yUD "Ovv=t|t |k=@ Q}}eD uwO@ |R} Qxt=vQ@ ji= u=}=B =D =yu=mt u}=
4 pwOH CQwYx@ Oa@ |xQwO QO w Ov=xDiQo Q=Qk 5 w 4 '2 |=yu=mt QO pw= |xQwO

"OvwW|t =Hx@=H
xm@W QO OwHwt |=[=kD uOQw;Q@ w uwN |=Oy= |=Q@ u=oOvvm =Oy= 'xQwO Qy QO

"Ov@=}|t X=YDN= uwN Cq}yUD R= |m} x@ pk=OL
"CU= 5 pwOH CQwYx@ xQwO Qy QO u=oOvvm =Oy= R= xwQo Qy X}YND |xwLv
|=yOL=w w OQ}o|t CQwY uwN |=Oy= Cq}yUD x@ u=oOvvm =Oy= X}YND R= TB
X}YND |xwLv "OvwW|t pkDvt u=DUQ=t}@ x@ uwN RmQt QO V}=tR; R= TB uwN
xOW xO=O u=Wv 6 pwOH QO =yxOvyOCtON u}vJty w =yu=DUQ=t}@ x@ u=LwQHt
\w@ Qt KwQHt 10 'Ov=xOW pkDvt =yu=DUQ=t}@ x@ xm |LwQHt 15 u}@ R= "CU=
|=yX}YND x@ xHwD =@ "OvDUy swO |xQwO x@ jraDt KwQHt 5 w pw= |xQwO x@
CUOx@ G}=Dv j@] w xOW xv}tm hY QO KwQHt Qy Q=_Dv= u=tRCOt xDiQoCQwY
u}vJty w Ca=U 0 8 =@ Q@=Q@ u=DUQ=t}@ QO u=LwQHt Q=_Dv= u=tR |xv}W}@ xOt;

"CU= |rwB OL=w 5188 687 =@ Q@=Q@ =yxv} Ry ẁtHt

C}U=UL p}rLD "4"4
CtON u=tR COt w uwN Ow@tm |xv} Ry |wQ Q@ C}U=UL p}rLD wO 'xt=O= QO
QO pY=L Ow@y@ u=R}t |UQQ@ Qw_vtx@ u}vJty "CU= xOW s=Hv= u=DUQ=t}@ QO
w xOW s=Hv= |r}rLD 'hY sDU}U |R=UpOt R= xO=iDU= =@ 'u=LwQHt Q=_Dv= u=tR
|xvR=wt 'hOy `@=D wO |vRw ?}=Q[ Q}}eD =@ R}v =yDv= QO "CU= xOW VQ=Ro u; G}=Dv

"CU= xDiQo Q=Qk |UQQ@ OQwt h=Oy=
QO uwN Ow@tm |xv} Ry V}=Ri= =@ 'OwW|t xOy=Wt 2 pmW QO xm Qw]u=ty
u=tR 'u=DUQ=t}@ |OwHwt V}=Ri= p}rO x@ xH}Dv QO w Vy=m Ow@tm u=R}t 'u=DUQ=t}@

"O@=}|t Vy=m u=LwQHt Q=_Dv=
'uwN u}t-=D |=yxv} Ry uOWQDW}@ w Ow@tm |xv} Ry uDiQq=@ p}rOx@ p@=kt QO

"hrDNt |=yxQwO QO Ckwt Cq}yUD |}=Hx@=H "4 pwOH
t = 2 t = 1
y2;2 = 1 y2;2 = 1
y4;3 = 1 y4;4 = 1
y5;5 = 1 y5;5 = 1

"Cq}yUD x@ u=oOvvm =Oy= X}YND |xwLv "5 pwOH
t = 2 t = 1 u=oOvvm =Oy=

w1;2;2 = 1;W 01;1;2 = 1 w1;2;1 = 1;W 01;1;1 = 1 i = 1
w2;5;2 = 1;W 02;3;2 = 1 w2;5;1 = 1;W 02;3;1 = 1 i = 2

w3;3;2 = 1;W 03;3;2 = 1; w003;1;2 = 1 w3;4;1 = 1;W 03;3;1 = 1; w003;3;1 = 1 i = 3

"=yxOvyOCtON w =yu=DUQ=t}@ x@ u=LwQHt X}YND |xwLv "6 pwOH
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 u=LwQHt

k = 3 k = 3 k = 3 k = 3 k = 3 k = 3 k = 3 k = 3 k = 3 k = 3
t = 1

f = 1 f = 1 f = 1 f = 1 f = 2 f = 2 f = 2 f = 1 f = 2 f = 1
k = 1 k = 1 k = 1 k = 1 k = 1

t = 2
f = 2 f = 1 f = 1 f = 2 f = 1
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x�=Q=p@=k xOWO=H}= Ow@y@ 'u=LwQHt O=OaD V}=Ri= =@ CU= XNWt xm Qw]u=ty
Cw=iD 'Qiv |U R= V}@ x@ u=LwQHt O=OaD V}=Ri= =@ xm|Qw]x@ CU= xOw@ xHwD
u}= Cra "O}UQ Oy=wN Ca=U xU R= V}@ x@ Cr=L wO QO Q=_Dv= u=tR |xv}W}@
QO =yxOvyOCtON w =yu=DUQ=t}@ x@ u=LwQHt ?U=vt=v X}YND 'Q=Okt Cw=iD
|=yX}YND w OwW|tv xDiQo xQy@ |R=UpOt QO hY |x} Q_v R= xm CU= |rOt
Qou=}@ xOWs=Hv= p}rLD u}=Q@=v@ "OQ}o|t CQwY sDU}U C}iQ_ x@ xHwD uwO@ sRq

"CU= |O=yvW}B pOt QO hY |x} Q_v R= xO=iDU= swRr
QO w xOt;CUOx@ wDQ=B |=y?=wH 'hOy `@=D wO |vRw ?}=Q[ Q}}eD =@ 'xt=O= QO
Q=_Dv= u=tR |xv}W}@ Vy=m =@ CU= XNWt xm Qw]u=ty "Ov=xOW VQ=Ro 5 pmW
xv} Ry hOy `@=D V}=Ri= 'xwqa x@ "CW=O Oy=wN V}=Ri= xv} Ry hOy `@=D 'u=LwQHt
Qo}O CQ=@ax@ "OQ}o|t CQwY |QDW}@ ?}W =@ 'u=tR hOy `@=D u}}=B |=yQ=Okt QO

"O@=}|t V}=Ri= |}=tv CQwYx@ u=LwQHt Q=_Dv= u=tR |xv}W}@ Vy=m |xv} Ry

=yO=yvW}B w |Q}oxH}Dv "5
s=_v R= |tytVN@ xm uwN u}t-=D |xQ}HvR |xm@W |L=Q] ẁ[wt x@ xr=kt u}= QO
hrDNt Kw]U|UQQ@ =@ 'Qw_vtu}= x@ "CU= xOW xDN=OQB 'OyO|tp}mWD =QCtqU
OOa |]NQ}e |[=} Q |R} Qxt=vQ@ pOt l} 'u=QL@ \}=QW QO u}t-=D |xQ}HvR u}=
x@ xHwD =@ "CU= xOW x�=Q= Cq}yUDX}YND w|@=}u=mtC}r@=k =@ '\rDNt K}LY
Vy=m Q=vm QO pOt u}= QO 'u=QL@ ẁkw R= TB |v=UQO=Ot= QO u=tR ẁ[wt C}ty=
xDiQo Q=Qk xHwD OQwtuwNCi=} QO|=Q@ u=LwQHt Q=_Dv= u=tR|xv}W}@Vy=m '=yxv} Ry
x@ "CU= xOW xO=iDU= u=LwQHt Q=_Dv= u=tR j}kO |x@U=Lt |=Q@hY |x} Q_v R= w
Cq}yUD 'u=oOvvm =Oy= pt=W 'uwN |L]UGvB u}t-=D |xQ}HvR |xm@W l} 'xwqa
|=Q@ "CU= xOW xDiQo Q_v QO u=LwQHt w =yu=DUQ=t}@ 'uwN RmQt 'uwNCkwt w s�=O
Cq}yUD w Ov=xOW xDiQoQ_vQO C}iQ_ |=Q=O Cq}yUD xOWx�=Q= pOt |}=Q=m V}=Ri=
`} QUC=Q}}eD "OvDUy u=oOvvm =Oy=X}YND |=Q@VWwB `=aW|=Q=O uwN|Qw;`tH
|x�=Q=?@U 'u=QL@ ẁkw R=TB x}rw= C=a=U QO XwYNx@ =[=kD C=v=Uwv w\}=QW
ẁkw R= TB x=Dwm |v=tR |=yxR=@ u; |=yxQwO xm 'CU= xOW |}xQwOOvJ pOt l}
|}=Q=mC}U=ULp}rLD s=Hv= w |OQ@ Q=m|OOap=Ftl} |x�=Q= =@ QN; QO "CU= u=QL@
|R=UpOt R= |Q}oxQy@ =@ xOt;CUOx@ G}=Dv j@] "CU= xOW |UQQ@ |O=yvW}B pOt
V}=Ri= =@ Ow@y@ u}= w xDW=O Vy=m u=LwQHt Q=_Dv= u=tR |xv}W}@ hY sDU}U
u=tR COt w u=DUQ=t}@ QO uwN Ow@tm |xv} Ry "CU= xHwD p@=k 'u=LwQHt O=OaD
|=yxv} Ry x@ xHwD =@ xm OvDUy u=LwQHt Q=_Dv= u=tR QO QF-wt pt=wa R=CtON |x�=Q=

"OW u=LwQHt x@ |v=UQCtON QO Ow@y@ ?@U =yu; Q}}eD =@ u=wD|t '|D=}rta
R= |}=yQDt=Q=B C}a]k sOa u=wD|t 'xv}tR u}= QO |D; C=k}kLD s=Hv= |=Q@
u}vJty w |}=Q=m V}=Ri= ?@U xm OQm |R=UpOt OQ=w =Q xv} Ry w '=[=kD 'u=tR xrtH
uwN CqwYLt w |vwN |=yxwQo `=wv= x@ xHwD "OW Oy=wN pOt |oO}J}B V}=Ri=
nQR@ O=a@= QO xr�Ut pL |=Q@ |Q=mD@==Qi w |Q=mD@= |=yVwQ R= xO=iDU= u}vJty w

"CU= |D; C=k}kLD s=Hv= |=Q@ =yO=yvW}B xrtH R=

"Cr=L wO QO u=LwQHt Q=_Dv= u=tR |xv}W}@ p[=iD "4 pmW

"h=Oy= |xvR=wt "5 pmW
?Yv 'C}iQ_V}=Ri= j} Q] R= u=tR u}=Vy=m =@ u=wD|t u}=Q@=v@ &OvQ=Ov |UwULt
Ckw hqD= Vy=m ?@U 'u=QL@ u=tR QO QDW}@@ |v=Uv= |wQ}v |Q}oQ=mx@ w C=R}yHD
xOW O=H}= Ow@y@ u=R}t |UQQ@ |=Q@ "OW =yu; x@ |v=UQCtON Ow@y@ w u=LwQHt
|OOa p=Ft 'hY sDU}U |R=UpOt R= xO=iDU= =@ 'u=LwQHt Q=_Dv= u=tR COt QO
�49 C}OwOLt w Wq hPL =@� hY |x} Q_v R= xO=iDU= uwO@ 'p@k CtUk
x@U=Lt u=LwQHt Q=_Dv= u=tR COt xOWxO=O |=yX}YND T=U= Q@ w xOW pL
uDW=O Q_vQO =@ |R=UpOt� swO Cr=L QO xOt; CUOx@ G}=Dv j@] "CU= xOW
s=tD w l} |xOvyOCtON w xU u=DUQ=t}@ x@ pw= |xQwO u=LwQHt s=tD �hY
"Ov=xDi=} X}YND l} |xOvyOCtON w l} u=DUQ=t}@ x@ swO |xQwO u=LwQHt
|x} Q_v T=U=Q@ |R=UpOt� Cr=L wO QO u=LwQHt Q=_Dv= u=tR |xv}W}@ Cw=iD
|vat u}= x@ "CU= Ca=U 0 4 =@ Q@=Q@ �hY uDW=OQ_vQO uwO@ |R=UpOt w hY
w =yu=DUQ=t}@ x@ u=LwQHt X}YND |xwLv Q}}eD w hY |x} Q_v |Q}oQ=mx@ =@ xm
u}= "CU= xDi=} Vy=m xk}kO 24 'u=LwQHt Q=_Dv= u=tR |xv}W}@ '=yxOvyOCtON
|v=tQO C=tON s=Hv= QO u=tR C}ty= x@ xHwD =@ w u=QL@ \}=QW QO Vy=m u=R}t
`@=D p[=iD 'xr�Ut u}= QDW}@@ |UQQ@ Qw_vtx@ "CU= ?wr]t xO}O?}U; O=Qi= |=Q@
4 pmW QO w xOW x@U=Lt Cw=iDt u=LwQHt O=OaD |=R=x@ 'Cr=L wO QO u=tR hOy

"CU= xOW xO=O V}=tv
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