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&j 2 R ẁv |Q=Oyov w C=Q}taD C}r=ai C} wrw= %pj

Q}Ur=`} QU uy;x=Q C} Q}Ot xv}tR QO |kQ@ |=yQ=]k |=Q@ =Q |Q=Oyov w C=Q}taD
"OvOQm O=yvW}B xr�Ut u}= |=Q@ 1 w QiY |]NQ}e |R} Qxt=vQ@ pOt l} w x�=Q=
R= |i=m w ?U=vt |xO=iDU= sOa R= |W=v pm |=yxv} Ry |R=Uxv}tm pOt hOy
xm OvDW=O p=U l} |] |irDNt |v=tR |=yxQwO =yv; "CU= xOv=t}k=@ Ci=Ut
|kQ@ |=yQ=]k xm u}= h}YwD |=Q@ "Ow@ Cw=iDt MQv =@ |Q=Oyov w C=Q}taD OvtR=}v
'`@=D u}= ltm =@ "OvOQm |L=Q] Cr=L `@=D l} 'OvDUy |Q=Oyov w C=Q}taD CLD
pL |=Q@ =yv; "OQm xrwtQi |oO=Ux@ u=wD|t =Q |Q=Oyov w C=Q}taD |=yC}OwOLt
RmQtD j}kO |=ysD} Qwor= |=H x@ xOW |R=Ux}@W O} Q@D sD} Qwor= l} |wQ xr�Ut
C=Q}taD |R} Qxt=vQ@ |xr�Ut |UQQ@ x@ 2018 p=U QO [20]u=Q=mty w nvw "OvOQm
1 w QiY K}LY OOa |R} Qxt=vQ@ pOt l} =yv; "OvDN=OQB |kQ@ Q=]k |Q=Oyov w
u}= hOy `@=D "OvO=O O=yvW}B xOW KqY= C=QP |ywQo |R=Uxv}y@ sD} Qwor= l} w
C=QQkt pOt u}= QO 'CU=yQ=]k s=tD |=Q@ xOW xOwt}B Ci=Ut |R=Uxv}tm pOt
C}iQ_ 'u=Qi=Ut pkv w ptL |=[=kD xrtH R= � |rta |=yC}OwOLt w sRq
"OQ}o|t Q=Qk Q_v Ot � |Q=Oyov w C=Q}taD C=QQkt w |Q=Oyov w C=Q}taD x=oQ=m
xv}y@ pL x=Q Ov=wD|t |O=yvW}B VwQ xm OyO|t u=Wv |ak=w |=}vO p=Ft l}
=D |yHwD p@=k Qw] x@ =Q u=tR Ov=wD|t pLx=Q |SD=QDU= w OQw; CUO x@ =Q �|@} QkD�
84 31 Vy=m =@ |O=yvW}B sD} Qwor= xm OyO|t u=Wv G}=Dv "OyOVy=m x}v=F 500
|v}k} OwaUt "CU= |Q=HD |R=Uxv}y@ |xOvvmpL R= QDOt;Q=m pL u=tR QO OYQO
|Q=Oyov w C=Q}taD C=}rta |R} Qxt=vQ@ Ov}=Qi x@ 1397 p=U QO [21]u=Q=mty w
u}= |R} Qxt=vQ@ |=Q@ =yv; "OvDN=OQB u=Q}= |tqU= |QwytH uy;x=Q |r} Q \w]N
sD} Qwor= C}r@=k xm u; |=Q@ "OvO=O x�=Q= w |L=Q] |Q=mD@= sD} Qwor= l} 'C=}rta
|tqU= |QwytH uy;x=Q \UwD xOW x}yD |xt=vQ@ =@ sD} Qwor= G}=Dv 'OwW xO}O QDy@
pOt l} |O=yvW}B sD} Qwor= |HvUQ=@Da= |=Q@ "CU= xOW xU}=kt 'p=U QO u=Q}=
C=Q}taD w |@=QN xm OWXNWt |R=Ux}@W R= pY=L G}=Dv QO "OW x�=Q= |R=Ux}@W
u; QO |O=} R pqN= w xOw@ QF-wt Q=}U@ xOW x}yD |xt=vQ@ |=QH= QO 'Cq;u}W=t
|Ov@C} wrw= sD} Qwor= l} [22]u=Q=mty w QiO} -wt 1397 p=U QO "Ovm|t O=H}=
|=yxt=vQ@ |R=U s=ovyx@ w xv}y@ |=Q@ u=Q}= uy; x=Q \w]N C=Q}taD w |Q=Oyov
OwHwt \}=QW =yv; "OvOQm x�=Q= C=Q}taD w |Q=Oyov C=}rta COtOvr@ w COtx=Dwm
CN=U |=DU=Q QO |rrtr=u}@ |xYQa QO C=ar=]t w xOQm |UQQ@ =Q u=Q}= uy;x=Q
|x�=Q= |=Q@ sRq |=ypOt xH}Dv QO "OvO}v=UQ s=Hv= x@ =Q |Ov@C} wrw= sD} Qwor= l}
|xUOvy XN=W T=U= Q@ \w]N C=Q}taD w |Q=Oyov |Ov@C} wrw= w sD} Qwor=
|DQi=Ut |Q=wU |DL=Q w Q}Ut |vt}= R=}v OQwt K]U x@ uO}UQ hOy =@ Q}Ut
[23]u=Q=mty w u=}r}rH ?}Yt "OW x�=Q= |rai C=Q}taD w |Q=Oyov |=yVwQ QO
=yQ=]k CmQL |Ov@u=tR |xr�Ut wO u=tRsy pL w |R=UpOt x@ 1399 p=U QO
C}ty= x@ xHwD =@ "OvDW=OQ@ s=o \w]N C=Q}taD w |Q=Oyov C=}rta |Ov@u=tR w
|Q=Oyov C=}rta |Ov@u=tR w =yQ=]k CmQL |Ov@u=tR p�=Ut u=tRty |R} Qxt=vQ@
CmQL |Ov@u=tR |xQ=@ QO xQWDvt |tra C=k}kLD =OD@= =yv; '\w]N C=Q}taD w
R}v C}=yv QO 'OvOQm |UQQ@ \w]N C=Q}taD w |Q=Oyov uDiQo Q_v QO =@ =Q =yQ=]k
x�=Q= |D; C=k}kLD |=Q@ |}=yO=yvW}B w OvOQm |Ov@`tH =Q xDiQo CQwY C=ar=]t
|[=} Q pOt l} |iQat x@ 1382 p=U QO [24]u=Q=mty w |y=iW hUw} "OvO=O
=@ \w]N |Q=Oyov w Q}taD w =yQ=]k CmQL |Ov@u=tR |xr�Ut u=tRsy pL |=Q@
|=Q@ \w]N |OwOUt u=tR uOQm xv}y@ w =yQ=]k Q}N-=D pm u=tR uOQm xv}tm hOy
K}LY O=Oa= =@ |R} Qxt=vQ@ pOt l} =yv; pOt "OvDN=OQB |Q=Oyov w Q}taD s=Hv=
hQ=aDt |=yVwQ x@ |rm Cr=L QO u; pL xr�Ut O=a@= |oQR@ Cra x@ xm CU=
|Q=mD@= VwQ l} R= =yv; u}=Q@=v@ "CU}v Q}PBu=mt= |DL=Q x@ |ak=w |=yp=Ft |=Q@
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Ovyt l2 2 (1; 2; :::; Nmin
ij2 );

t1 2 T sij1l1 ; t2 2 T sij2l2 ;
if(T sij1l1 \ T sij2l2) 6= ;;
if(j1 6= j2);
if(pj1 < pj2);

(6)

Tmin
j � (1� xijlt)�M � tsijl � t0ij � 1;
8i 2 C; j 2 R; l 2 (1; 2; :::; Nmin

ij );

t 2 T sijl; if(l = 1);
(7)

Tmax
j + (1� xijlt)�M � tsijl � t0ij � 1;
8i 2 C; j 2 R; l 2 (1; 2; :::; Nmin

ij );

t 2 T sijl; if(l = 1);
(8)

�(1� xij(l�1)t2)�M � (1� xijlt1)

�M + Tmin
j � tsijl � teij(l�1) � 1;

8i 2 C; j 2 R; l 2 (2; 3; :::; Nmin
ij );

t1 2 T sijl; t2 2 T sij(l�1);
(9)

(1� xij(l�1)t2)�M + (1� xijlt1)

�M + Tmax
j � tsijl � teij(l�1) � 1;

8i 2 C; j 2 R; l 2 (2; 3; :::; Nmin
ij );

t1 2 T sijl; t2 2 T sij(l�1);
(10)

Tmin
j1 � (1� xij1l1t)�M � tsij1l1 � teij2l2 � 1;
8i 2 C; j1; j2 2 R;
l1 2 (1; 2; :::; Nmin

ij1 );

l2 2 (1; 2; :::; Nmin
ij2 );

t 2 T sij1l1 ;
if(T sij1l1 \ T eij2l2) 6= ;;
if(j1 6= j2);
if(pj1 < pj2);

(11)

Tmax
j1 + (1� xij1l1t)�M � tsij1l1 � teij2l2 � 1;
8i 2 C; j1; j2 2 R;
l1 2 (1; 2; :::; Nmin

ij1 );

l2 2 (1; 2; :::; Nmin
ij2 );

t 2 T sij1l1 ;
if(T sij1l1 \ T eij2l2) 6= ;;
if(j1 6= j2);
if(pj1 < pj2);

(12)

yijlt � xijlt;
8i 2 C; j 2 R; l 2 (1; 2; :::; Nmin

ij );

t 2 Tijl; (13)

rendX
j=1

Nmin
ijX
l=1

yijlt � 1;

&j 2 R ẁv |Q=Oyov w C=Q}taD C}r=ai |v=tR xQwO u} QDx=Dwm %Tmin
j

&j 2 R ẁv |Q=Oyov w C=Q}taD C}r=ai |v=tR xQwO u} QDOvr@ %Tmax
j

&j 2 R ẁv |Q=Oyov w C=Q}taD C}r=ai s=Hv= u=tR pw] %durj
|wQ j 2 R ẁv |Q=Oyov w C=Q}taD C}r=ai s=Hv= C=aiO O=OaD |xv}tm %Nmin

ij

& Nmin
ij = tend�t0ij�1

Tmax
j +durj

xOW |R} Qxt=vQ@ |v=tR ji= pw] QO i 2 C Q=]k
&i 2 C Q=]k |wQ Q@ j 2 R ẁv C}r=ai s=Hv= Q=@ u}t=l ẁQW |v=tR xR=@ %T sijl
T sijl = [t0ij + l � Tmin

j + (l � 1)� durj + 1;
t0ij + l � Tmax

j + (l � 1)� durj + 1]

&i 2 C Q=]k |wQ j 2 R ẁv C}r=ai s=Hv= Q=@ u}t=l u=}=B |v=tR xR=@ %T eijl
T eijl = [t0ij + l � Tmin

j + l � durj ;
t0ij + l � Tmax

j + l � durj ]
i 2 C Q=]k |wQ j 2 R ẁvC}r=ai s=Hv= Q=@ u}t=l u=}=B w ẁQW |v=tR xR=@ %Tijl

"Tijl = (T sijl [ T eijl)
=yQ}eDt �

&i 2 C Q=]k |wQ j 2 R ẁv C}r=ai s=Hv= Q=@ u}t=l ẁQW u=tR %tsijl
&i 2 C Q=]k |wQ j 2 R ẁv C}r=ai s=Hv= Q=@ u}t=l u=}=B u=tR %teijl

Q=]k |wQ j 2 R ẁv C}r=ai s=Hv= Q=@ u}t=l OyO|t u=Wv xm |Qv}=@ Q}eDt %xijlt
&OwW|t ẁQW t 2 T sijl u=tR QO i 2 C

Q=]k |wQ j 2 R ẁv C}r=ai s=Hv= Q=@ u}t=l OyO|t u=Wv xm |Qv}=@ Q}eDt %yijlt
"OyO|t MQ t 2 (T sijl [ T eijl) u=tR QO i 2 C

xiOyOvJ \rDNt K}LY OOa |]N |R} Qxt=vQ@ pOt "2"3

max 1 =
cendX
i=1

rendX
j=1

Nmin
ijX
l=1

X
t2Tijl

yijlt; (1)

min 2 = (max
t

cendX
i=1

rendX
j=1

Nmin
ijX
l=1

yijlt); (2)

tsijl =
X
t2Tijl

xijlt � t;

8i 2 C; j 2 R; l 2 (1; 2; :::; Nmin
ij ); (3)

teijl = tsijl + durj � 1;
8i 2 C; j 2 R; l 2 (1; 2; :::; Nmin

ij ); (4)X
t2Tijl

xijlt � 1;

8i 2 C; j 2 R; l 2 (1; 2; :::; Nmin
ij ); (5)

xij1l1t1 � xij2l2t2 ;
8i 2 C; j1; j2 2 R;
l1 2 (1; 2; :::; Nmin

ij1 );

33



"""|
=yQ=

]k
|Q=

Oyo
vw

C=Q
}taD

|Ov
@u=t

R|
R}Qx

t=vQ@"OQ}o@ Q=Okt u=tR u; QO O}=@ y |Qv}=@ Q}eDt
\ki 'XNWt Q=]k l} |wQ u}at u=tR l} QO Ovm|t u}t[D 14 C}OwOLt
u=tRsy CQwYx@ |D}r=ai wO I}y 'Qo}O u=}@ x@ "OwW s=Hv= Ov=wD|t C}r=ai l}

"OwW|tv s=Hv= Q=]k l} |wQ
Q=]k O=OaD u}at u=tR Qy QO C}r=ai Qy |=R=x@ xm OyO|t u=Wv 15 C}OwOLt
|xOvyOu=Wv 'QDy@ u=}@ x@ "OwW|t xO=DUQi |Q=Oyov w C=Q}taD OL=w x@ |YNWt

"CU= |v}at u=tR Qy QO |Q=Oyov w C=Q}taD |xtON s}D C}iQ_
|YNWt Q=]k O=OaD 'u}at u=tR l} QO O}=@ xW}ty Ovm|t u}t[D 16 C}OwOLt

"Ov=t@ |k=@ \N QO
XNWt C}r=ai l} =@ \@DQt y |Qv}=@ |=yQ}eDt Ovm|t u}t[D 17 C}OwOLt

"OvQ}o|t Q=Okt C}r=ai u; u=}=B u=tR =D ,=D}=yv
XNWt C}r=ai l} =@ \@DQt y |Qv}=@ |=yQ}eDt xm OyO|t u=Wv 18 C}OwOLt

"OvQ}o|t Q=Okt OwW|t s=Hv= C}r=ai u; xm |v=tR QO
XNWt C}r=ai l} =@ \@DQt y |Qv}=@ |=yQ}eDt Ovm|t u}t[D 19 C}OwOLt

"OQ}o|t Q=Okt C}r=ai u; s=Hv= u=tR pw] O=OaD x@
=Q 1 w QiY Q}O=kt \ki y w x |Qv}=@ |=yQ}eDt xm OyO|t u=Wv 20 C}OwOLt

"OvQ}o|t
K}LY OOa Q}O=kt \ki teijl w tsijl |=yQ}eDt xm OyO|t u=Wv 21 C}OwOLt

"OvQ}o|t =Q C@Ft

|=y|HwQN� |OQwt |xar=]t |D=@U=Lt G}=Dv "4
�|@wQo |xOvvmpL

s}=xDiQo Q_v QO =Q |OQwt |xar=]t l} '|O=yvW}B |[=} Q pOt |@=} RQ= Qw_vt x@
ẁv wO p=Ft u}= QO "s}vm xO=iDU= |[=} Q pOt Q=@Da= O}}-=D |=Q@ u; R= s}v=wD@ =D
xDiQo Q_v QO Q=]k 10 |=Q@ xv=y=t w |oDiy '|Q=Oyov w C=Q}taD hrDNt C}r=ai
C}r=ai C} wrw= &CU= Cw=iDt =yC}r=ai Q}=U =@ C}r=ai Qy C} wrw= "CU= xOW
pt=a l} |Q=Oyov w C=Q}taD C}r=ai C} wrw= "CU= |oDiy C}r=ai R= QDq=@ xv=y=t
s=Hv= x@ |R=}v Qo}O 'QDq=@ C} wrw= =@ C}r=ai s=Hv= R= TB 'u; QO xm CU= |O}rm
X=N |v=tR |xNQJ |=Q=O C}r=ai Qy "Ow@ Oy=wNv QDu}}=B C} wrw= =@ |=yC}r=ai
RwQ 50 =D 30 xv=y=t C}r=ai |xNQJ w RwQ 12 =D 7 |oDiy C}r=ai |xNQJ 'CU=
s=Hv= u=tR COt |va} 'CU= Cw=iDt =yC}r=ai s=Hv= u=tR COt u}vJty "CU=
"CU= RwQ 1 xv=y=t C}r=ai s=Hv= u=tR COt w CU= Ca=U 4 |oDiy C}r=ai
|oDiy C}r=ai s=Hv= |=Q@ Q=]k xU xv=RwQ |Q=Oyov w C=Q}taD |xtON s}D C}iQ_
QO |rYi CQwYx@ |R} Qxt=vQ@ ji= "CU= xv=y=t C}r=ai s=Hv= |=Q@ Q=]k xU w
\N QO TQDUO QO |=yQ=]k O=OaD pk=OL w �RwQ 90 |va}� CU= xOW xDiQo Q_v
R= |D=@U=Lt R}r=v; w |[=} Q pOt pL |=Q@ "CU= xOW xDiQo Q_v QO Q=]k VW
|xOvR=OQB 'xDUy GvB |=Q=O sDU}U l} QO 8; 0; 0 |xNUv '|@ wQo |xOvvmpL
xO=iDU= 10 RwOv} w pt=a sDU}U w sQ C}=@=o}o 4 =@ |D}@ 64 'RDQy=o}o 2 60
"CU= xOW xO=O u=Wv 1 pwOH QO QwmPt p=Ft |=Q@ xv}y@ |OOa G}=Dv "s}=xOQm
s=Hv= |Q=Oyov w C=Q}taD |=yC}r=ai C}iQ_ u} QDW}@ R= xm OQ=O |aU pw= pOt
OL=w x@ xOW p=UQ= |=yQ=]k O=OaD Vy=m p=@vO x@ swO pOt w Ovm xO=iDU= xOW
xm OyO|t u=Wv pw= hOy `@=D Q=Okt "CU= xv=RwQ CQwYx@ |Q=Oyov w C=Q}taD
swO hOy `@=D Q=Okt "CU= xOW s=Hv= |Q=Oyov w C=Q}taD |=yC}r=ai OYQO 100

8i 2 C; t 2 T; (14)

cendX
i=1

Nmin
ijX
l=1

yijlt � ajt;

8j 2 R; t 2 T; (15)

cend �
cendX
i=1

rendX
j=1

Nmin
ijX
l=1

yijlt � gt;

8t 2 T; (16)

yijlt � t � teijl;
8i 2 C; j 2 R; l 2 (1; 2; :::; Nmin

ij );

t 2 Tijl; (17)X
t2Tijl

yijlt � t = tsijl + (tsijl + 1) + :::+ teijl;

8i 2 C; j 2 R; l 2 (1; 2; :::; Nmin
ij ); (18)

X
t2Tijl

yijlt � durj ;

8i 2 C; j 2 R; l 2 (1; 2; :::; Nmin
ij ); (19)

xijlt; yijlt 2 f0; 1g;
tsijl; t

e
ijl 2 +Z (20)

=Q xOW s=Hv= |Q=Oyov w C=Q}taD |=yC}r=ai O=OaD 'pw= hOy `@=D '1 C}OwOLt
"Ovm|t xv}W}@

|v=tR ji= QO umtt OL =D =Q pw= hOy `@=D G}=Dv 'swO hOy `@=D '2 C}OwOLt
w C=Q}taD OL=w x@ xv=RwQ xm |}=yQ=]k O=OaD xm |wLvx@ Ovm|t `} RwD |R} Qxt=vQ@
=Q =yQ=]k |UQDUO C}r@=k Qo}O u=}@ x@ 'OwW xv}tm OvwW|t xO=DUQi |Q=Oyov

"Ovm|t xv}W}@
=Q i 2 C Q=]k |wQ j 2 R ẁv C}r=ai s=Hv= Q=@ u}t=l ẁQW u=tR '3 C}OwOLt

"Ovm|t u}}aD
|wQ j 2 R ẁv C}r=ai s=Hv= Q=@ u}t=l u=}=B u=tR |xOvyOu=Wv 4 C}OwOLt

"CU= i 2 C Q=]k
ẁv C}r=ai s=Hv= Q=@ u}t=l ẁQW u=tR |Qv}=@ Q}eDt xm Ovm|t u=}@ 5 C}OwOLt
Q}e QO OQ}o@ 1 Q=Okt Ov=wD|t t 2 T sijl |v=tR xR=@ QO 'i 2 C Q=]k |wQ j 2 R

"OQ}o|t QiY Q=Okt CQwYu}=
l =QDW= ẁQW |v=tR xR=@ QO Cw=iDt C}r=ai wO Qo = xm Ovm|t u=}@ 6 C}OwOLt
xm |}=yC}r=ai =Q} R 'OW Oy=wN s=Hv= OQ=O |QDq=@ C} wrw= xm |D}r=ai 'OvW=@ xDW=O

"OvyO|t VWwB =Q QDu}}=B C} wrw= =@ |=yC}r=ai OvQ=O |QDq=@ C} wrw=
u=Um} C}r=ai wO |r=wDt |v=tR hqDN= xm Ovvm|t u}t[D 10 =D 7 |=yC}OwOLt

"OW=@ C}r=ai u; |v=tR xQwO QO O}=@ XNWt Q=]k l} |wQ
Oa@ QDu}}=B C} wrw= =@ C}r=ai l} Qo = xm OvyO|t u=Wv 12 w 11 |=yC}OwOLt
xQwO |xR=Ov= x@ VawQW u=tR O}=@ 'OwW ẁQW QDq=@ C} wrw= =@ C}r=ai l} u=}=B R=
|}=yC}r=ai QDq=@ C} wrw= |=yC}r=ai =Q} R ODi}@ j} waD x@ QDu}}=B C} wrw= =@ C}r=ai

"OvyO|t VWwB sy =Q QDu}}=B C} wrw= =@
'OQ}o@ Q=Okt x |Qv}=@ Q}eDt u}at u=tR l} QO Qo = xm Ovm|t u=}@ 13 C}OwOLt
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Ovyt "|OQwt xar=]t |=Q@ OQo?ka sD} Qwor= w |@wQo xOvvmpL G}=Dv xU}=kt "2 pwOH
�x}v=F� pL u=tR =yC}r=ai pm O=OaD hOy `@=D Q=Okt pOt pL VwQ

64 504
75

75 1 |@ wQo xOvvmpL2 2
0 093758 75 1 OQo?ka sD} Qwor=3 2

=@ C}r=ai s=Hv= R= TB 'u; QO xm CU= |O}rm pt=a l} |Q=Oyov w C=Q}taD
Qy "Ow@ Oy=wNv QDu}}=B C} wrw= =@ |=yC}r=ai s=Hv= x@ |R=}v Qo}O 'QDq=@ C} wrw=
12 =D 7 |oDiy C}r=ai |xNQJ 'CU= X=N |v=tR |xNQJ |=Q=O C}r=ai
s=Hv= u=tR COt u}vJty "CU= RwQ 50 =D 30 xv=y=t C}r=ai |xNQJ w RwQ
CU= Ca=U 4 |oDiy C}r=ai s=Hv= u=tR COt |va} 'CU= Cw=iDt =yC}r=ai
w C=Q}taD |xtON s}D C}iQ_ "CU= RwQ 1 xv=y=t C}r=ai s=Hv= u=tR COt w
C}r=ai s=Hv= |=Q@ Q=]k xU w |oDiy C}r=ai s=Hv= |=Q@ Q=]k xU xv=RwQ |Q=Oyov
xOW xDiQo Q_v QO xRwQ 90 |va} '|rYi CQwYx@ |R} Qxt=vQ@ ji= "CU= xv=y=t
xOW xDiQo Q_v QO Q=]k 6 \N QO TQDUO QO |=yQ=]k O=OaD u} QDtm w CU=

"CU=
'3 7 |xNUv 'uwD}=B Q=Ri=sQv R= '|D=@U=Lt R}r=v; w sD} Qwor= |R=UxO=}B |=Q@
4 =@ |D}@ 64 'RDQy=o}o 2 60 |xOvR=OQB 'xDUy GvB |=Q=O sDU}U l} QO
x@ G}=Dv j@] "s}=xOQm xO=iDU= 10 RwOv} w pt=a sDU}U w x_i=L C}=@=o}o
O=OaD |va} 'pw= hOy `@=D Q=Okt VwQ wO Qy QO 2 pwOH R= xOt; CUO
hOy `@=D Q=Okt =t= CU= Q@=Q@ xOW s=Hv= |Q=Oyov w C=Q}taD |=yC}r=ai
CU= XNWt ,qt=m xr�Ut pL u=tR =@ x]@=Q QO w CU}v Q@=Q@ =yv; swO
|@ wQo |xOvvmpL x@ C@Uv |QDq=@ CaQU ?D=Qt x@ OQo?ka sD} Qwor= xm

"OQ=O

|OQwt |xar=]t "6
p=ai u; \N Ciy uwvm =D xm 'xOW xDiQo Q_v QO \N xOR=} u=QyD QyW |wQDt |=Q@
x@ x=oDU}= 22 =@ =Q u=QyD jQW p=tW 'wQDt 2\N "Ovm|t =Hx@=H =Q u=Qi=Ut wCU=
s=t= x=oDU}= QOVW\N =@ 2\N "Ovm|t =O}B xt=O= x}kO=Y =D w xOQm pYDt ?Qe
'|v}tN s=t= x=oDU}= QO 1\N =@ 'u=Q}tW xR=wQO x=oDU}= QO Q=yJ\N =@ '�`�u}UL
O}yW x=oDU}= QO 7\N =@ '|ra s=t= x=oWv=O x=oDU}= QO �xar=]tCUO QO� 3\N =@
x}kO=Y u=O}t x=oDU}= QO "OQ=O `]=kD u=tO=W x=oDU}= QO 4 \N =@ w |wiY ?=wv
Q=}U@ \w]N R= |m} u=QyD wQDt 2 \N =Pr "O} wQ@ R}v GQm =D 5 \N =@ O}v=wD|t =tW
|=Q@ |O=} R |=[=kD sy w OQ=O lQDWt x=oDU}= Qo}O \N 5 =@ sy xm =QJ CU= syt
|Ov@u=tR |R} Qxt=vQ@ s} Q=O |aUVywSB u}= QO "OQ=O OwHw u; QO Qi=Ut |}=Hx@=H
|UQDUO C}r@=k s}v=wD@ =D s}vm x�=Q= u=QyD |wQDt 2 \N |=yQ=]k |=Q@ |@U=vt
V}=Ri= =Q \N QO TQDUO QO |=yQ=]k O=OaD =} xH}Dv QO w s}yO@ V}=Ri= =Q =yQ=]k
42 |=Q=O u=QyD |wQDt 2\N "s}vm xO=iDU= 2\N QO |QDsm Q=]k O=OaD R= =} 's}yO@
ji=u}= x@ xHwD =@ 'CU= xOW xDiQo Q_v QO RwQ 500|R} Qxt=vQ@|v=tRji= "CU= Q=]k
Q_v QO =Q xvq=U w xv=y=t w|oDiy '|Q=Oyov w C=Q}taDhrDNtC}r=ai ẁv xU|v=tR
xvq=U C}r=ai C} wrw= &CU= Cw=iDt =yC}r=ai Q}=U =@ C}r=ai Qy C} wrw= "s} Q}o|t
C}r=ai R= QDq=@ xv=y=t C}r=ai C} wrw= w CU= |oDiy w xv=y=t |=yC}r=ai R= QDq=@
C}r=ai |xNQJ 'CU= |Dw=iDt |v=tR |xNQJ |=Q=O C}r=ai Qy "CU= |oDiy

"xO=U p=Ft G}=Dv "1 pwOH
pL u=tR O=OaD O=OaD pm O=OaD Q=Okt pOt�x}v=F� =yC}OwOLt =yQ}eDt =yC}r=ai hOy `@=D
39 880 55206 8401 75 75 1
64 504 55445 8401 2 2

C=Q}taD OL=w x@ |R} Qxt=vQ@ ji= pw] QO RwQ QO Q=]k wO QFm =OL xm OyO|t u=Wv
"OvwW|t p=UQ= |Q=Oyov w

nQR@ O=a@= QO xr�Ut pL |=Q@ sD} Qwor= R= xO=iDU= "5
=@ xm OvDUy u; R= QDpmWt w QDxO}J}B ,=Da}@] '|UOvyt QO |R=Uxv}y@ p�=Ut
pL p@=k u; Q}=_v w |[=} Q |R=UpOt VwQ Q}_v |R=Uxv}y@ swUQt |=yVwQ
|Q=DN=U |L=Q] QO xOvvm u}}aD w syt C}r=ai l} |R=Uxv}y@ u}=Q@=v@ "OvW=@
=@ Ovv=wD@ xm Ovvm O}rwD |QDy@ |=yKQ] Ow@ Ovy=wN QO=k |v=tR =yTOvyt "CU=
R= |m} "Ovvm |} wHxiQY |L=Q] |xv} Ry w u=tR hQY QO |R=Uxv}y@ |=yVwQ
CU= |@}mQD |R=Uxv}y@ 'OQ=O |v=w=Qi OQ@ Q=m xm |R=Uxv}y@ p�=Ut xDUO u} QDsyt
"CU= xDUUo |=yQ}eDt =@ `@=wD |xv}y@ |x]kv uDi=} |=Q@ wHwCUH u; hOy xm
G}=Dv xm CU= xDiQo CQwY |Q=mD@= |=yVwQ x@ |QDW}@ xHwD Q}N= |=yp=U QO

[21]"CU= xDW=O p=@vO x@ xO}J}B |@}mQD |R=Uxv}y@ p�=Ut pL QO |@ wN Q=}U@

OQo?ka |Q=mD@= sD} Qwor= "1"5
xDN=U p�=Ut |NQ@ pL |=Q@ sD} Qwor= l} T=U= Q@ xm CU= |WwQ �OQo?ka�
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