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G}=Dv "CU= xOW |UQQ@ hrDNt |=y|Q=PoQ=@ CLD |WQ@ |xR=U OvJ |=yu=Uwv pQDvm
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[1]"OvwW xR=U s=Oyv=
|xOwOLt pQDvm |=Q@ |}q=@ C}iQ_ xm p=ai pQDvm |=yVwQ x@ p}rO u}ty x@
|x}=B Q@ p=ai pQDvm VwQ Qy "CU= xOW xHwD 'OvQ=O xR=U |=yu=Uwv R= |}xOQDUo
'=yVwQ |xty QO pwtat hOy "Ovm|t pQDvm =Q =yV=aDQ= 'X=N sD} Qwor= l}
xQ=wty 'p=ai pQDvm |=ysDU}U QO [2]"CU= OwHwt u=tR QO =yV=aDQ= |R=Uxv}tm
Q}F-=D xR=U pO=aD |xrO=at Q@ xm CU= R=}v OQwt |HQ=N |wQ}v O}rwD `@vt l}
pt=wa xrtH R= u; |wU R= xOW p=ta= |wQ}v Q=Okt w Qorta pLt [1]"OQ=Po|t
sOa CQwY QO "OvQ=O p=ai pQDvm Ov}=Qi |yOR=@ QO |v=}=W Q}F-=D xm OvDUy |tyt
Qorta |wU R= |r=ta= |wQ}v 'p=ai pQDvm Ov}=Qi |=Q@ xOW ?=NDv= sD} Qwor= ?U=vD
O=} R sHL w |oO}J}B w |Q=O}=B=v Q]N u}=Q@=v@ "OwW |Q=O}=B=v x@ QHvt Ov=wD|t
VwQ "CU= KQ]t p=ai |=yxOvvmpQDvm |=y|Q=wWO R= |NQ@ u=wvax@ C=@U=Lt
|=yOv}=Qi =@?}mQD QO p=aiQ}e pQDvm |=ysDU}U KqY= |x}=B Q@ R}v p=aixt}v pQDvm

[1]"CU= xOt; CUOx@ p=ai
|iQat u=QoWywSB R= |Q=}U@ \UwD |OOaDt p=ai pQDvm |=ysD} Qwor= uwvm =D
sQi x@ xO=U |WwQ =@ xOW ?=NDv= |=yOwt '1988 p=U QO |WywSB QO "CU= xOW
CUOx@l} QDmr=wR}B |=yu=tr=?U=vtC}akwt xm |Qw]x@ 'OvOW |R=UxO=U xv=o}

|L=Q] w p}rLD QO =yu=wva u} QDsyt R= |m} 'xR=U MU=B Vy=m w u=Uwv pQDvm
|=yu=Uwv pQDvm w =yxR=U|}xRQr OQmrta Ow�@y@ '=DU=Qu}= QO "CU=yxR=U|m}t=v}O
Ovv=wD|t xm OvDUy |}=yxv=t=U 'OvtWwy |=yu=tDN=U "OQ=O |}xS} w C}ty= '=yu;
uNU x@ [1]"Ovvm C_i=Lt OwN R= O=@ w xrRrR Ovv=t '|HQ=N |=yl} QLD Q@=Q@ QO
'u=}t u}= QO [2]"Ovm Q}}eD |m}t=v}O \}Lt =@ j@=]t Ov=wD|t OvtWwy |xR=U 'Qo}O
xm CU= |tyt ẁ[wt |HQ=N |=yl} QLD p@=kt QO xR=U OQmrta Ow@y@ w ^iL
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xR=U CmQL R= xO=iDU= =@ |rQDvm |=ywQ}v w CU}v wQ}v u}t-=D |=Q@ |HQ=N `@vt x@
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xD@r= "OvwW|t xO=iDU= u=w=Qi Q=}U@ '|HQ=N |wQ}v x@ |R=}v|@ w =QH= |oO=U Cra
OQmrta 'OwOLt |Ot=U@ OwOL QO p=aiQ}e |=yxOvvmpQDvm xm CW=O Q_v QO O}=@

pw�Ut xOvU} wv �
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mR= xO=iDU= |=Q@ |v=QL@ |}=Q}t VwQ '2014 p=U QO |Qo}O |xar=]t QO
Qo =Q}t l} u=wvax@ Qorta Qy |wQ}v w [1]OW xO=O s}taD QoUL w Qorta OvJ
|v=QL@ \}=QW QO |QDtm V=aDQ= |=yOwt xm |}xvwo x@ 'OW pOt |i=[= GRr
xO=iDU= OvtR=}v xR=U u=Uwv |=yOwt uOW |v=QL@ 'Qo}O uNU x@ "OvwW|t =Q}t
w Q=wWO Q=}U@ p=ai pQDvm QO =yu; R= xO=iDU= w ?Yv xm CU= Qorta OvJ R=
uOQm XNWt |=Q@ |O}OH |xw}W '2015 p=U QO |WywSB QO =Pr "CU= xv} RyQB
'|}=tvnQR@ Q=}at |iQat =@ u; QO xm [17]'OW O=yvW}B Qorta w QoUL |=ypLt
xOW pQDvm p=DQB |=y?=k Ovv=ty |O=R; |=yxHQO hrDNt `=wv= =@ |}=yxR=U u=Uwv

"CU=
Q=wDU= C=}[=} Q |O=}v@ s}y=it T=U=Q@ 'xR=U p=ai pQDvm |=ysD} Qwor= QDW}@
'OvDUy =yxR=U |m}t=v}O Q=DiQ Qov=}@ xm xR=U l}t=v}O |U=U= |v=@t R= w OvDUy
hQ]Q@ =Q |DU=m u}= xm Ovm|t VqD |v=QL@ |}=Q}t VwQ "Ovvm|t |WwBsWJ
x�=Q= p=ai pQDvm |=Q@ |O}OH sD} Qwor= '|}xR=U l}t=v}O |v=@t T=U=Q@ w Ovm
?@U u=Uwv Owt OvJ uOQm |v=QL@ |=Q@ Qorta OvJ R= xO=iDU= 'OwHw u}= =@ "Ovm
Xkv u}= 'Q[=L Q=DWwv QO |O=yvW}B VwQ "OwW|t p=ai pQDvm |xv} Ry V}=Ri=
u=Uwv Owt wO 'Qorta l} \ki R= xO=iDU= =@ xm |}xvwo x@ 'Ovm|t hQ]Q@ =Q
l} \ki uDiQo Q_vQO =@ 'Q[=L VywSB QO "OvQ}o|t Q=Qk |}=Q}t \}=QW QO xR=U
OQ=w xR=U pQDvm |=yxrO=at QO u=Uwv Owt wO QF= 'GRr |i=[= Qo =Q}t u=wvax@ Qorta
xOW x�=Q= 'Qorta w QoUL pLt |}=tv=H |=Q@ O}OH \QW l} 'u}vJty "Ov=xOW

"CU=

|v=QL@ |}=Q}t |xQov |x}=B Q@ p=ai pQDvm "2
xm [3]'CU= xOQm x�=Q= =yxR=U p=ai pQDvm |=Q@ |v} wv Ov}=Qi '|v=QL@ |}=Q}t VwQ
|=y|Qw�D |x}=B Q@ 'OvDUyC=}[=} Q Q@|vD@t xm p=ai pQDvm |=yVwQ QDW}@ hqNQ@
|i=[= Qo =Q}t u=wvax@ Qorta '|v=QL@ |}=Q}t VwQ QO "CU= Q=wDU= =yxR=Ul}t=v}O
Qorta ?U=vt pLt u}vJty w wQ}v Q=Okt 'u; p=@vO x@ w OwW|t xDiQo Q_v QO
|R=Ux]@=Q |}xvwox@ Qorta |wQ}v 'QwmPt VwQ QO "OwW|t XNWt QoUL w
Qorta |wQ}v Q=Okt 'xH}Dv QO "OwW |v=QL@ u=Uwv Owt u}DUNv |}=Q}t xm OwW|t
'|irDNt |=yVwQ =@ xR=U |m}t=v}O pO=aD |xrO=at "O};|t CUOx@ x_Lr Qy QO

[18]%OwW|t u=}@ �1 |x]@=Q� uwDr}ty pY= xrtH R=

[M ] �fDg+ [C]f _Dg+ [K]fDg = fPg (1)

xR=U |DNU w |}=Q}t 'sQH |=yT} QD=t ?}DQD x@ [K] w [C] '[M ] 'u; QO xm
|=yu=mtQ}}eD w |HQ=N Q=@ |=yQ=OQ@ 'fDg w fPg |=yQ=OQ@ u}vJty "OvDUy
2 |x]@=Q CQwYx@ |m}t=v}O pO=aD |xrO=at 'p=ai pQDvm OQwt QO "OvDUy |}xQo

[19]%OwW|t xDWwv

[M ] �fDg+ [C]f _Dg+ [K]fDg+ fFag = fPg (2)

Qo = swyit '=yxR=U l}t=v}O x=oO}O R= "CU= Qorta |wQ}v Q=OQ@ fFag 'u; QO xm
'umtt u=tR |xv}tm QO xR=U |=yV=aDQ= 'OW=@ |v=QL@ |}=Q}t \}=QW QO xR=U Q=DiQ
p=kDv= =@ "CU= |v=QL@ |}=Q}t VwQ QO xOW xO=iDU= |rY= |xO}= 'OwW|t =Q}t
|xO=yv=QD ?Q[V}B =@ w (fDg = [�]fZg) p=Owt |=[i x@ 2 |xrO=at

xO=iDU= =@ =Q xk@] 4 u=tDN=U l} '�1988� u=QoWywSB |NQ@ u}vJty [5]"Ot;
pQDvm |m} QDmr=wR}B |=yQorta =@ xm |Qw]x@ 'OvOQm pOt hrDNt |=ysD} Qwor= R=
C}akwt u}}aD [6]"O@=}Vy=m �70 =D Ov=wD|t xk@] ?=DW xm O=O u=Wv G}=Dv "OW|t
"CU= xOW |UQQ@ R}v |Qo}O u=QoWywSB \UwD |m} QDmr=wR}B |=yQopta ?U=vt
x�=Q= |D} RwBt=m |=yjQw |=Q@ pQDvm p@=k T} QD=t l} '1999 p=U QO |WywSB QO
sD} Qwor= R= R}v w OQmrta `@=D u=wvax@ xS} w Q}O=kt |xv}W}@ R= u; QO xm |Qw]x@ 'OW
xO=iDU= l} QDmr=wR}B |=yQorta w =yQoUL ?U=vt u=mt uOQm =O}B |=Q@ l}DvS
|=yQ=}at '=yOwt pQDvm C}r@=k R= xO=iDU= =@ 'p=U u=ty QO u}vJty [7]"CU= xOW
[8]"OW x�=Q= l} QDmr=wR}B |=yQorta |xv}y@ C}akwt uOQm XNWt |=Q@ |Qo}O
QO |}xvwo x@ V=aDQ= Vy=m |xr�Ut l} R}v '2000 p=U QO |Qo}O VywSB QO
xv}tm |DwY p}Uv=DB |SQv= =} xOW O=R; |rm |DwY |wQ}v u=R}t xm OW xDiQo Q_v
xOW xO=iDU= l}DvS sD} Qwor= R= =yQorta ?U=vt C}akwt x@ |@=}CUO |=Q@ w OwW

[9]"CU=
hrD |SQv= |R=Uxv}W}@ T=U=Q@ OQmrta `@=D l} '2006 p=U QO u}vJty
l}DvS sD} Qwor= l} 'u; T=U=Q@ w OW |UQQ@ pQDvm Ov}=Qi R= pY=L |xOW
|@ QHD |xar=]t l} QO [9]"Ow@ |R=Uxv}y@ |xr�Ut pL x@ QO=k xm OW |U} wvOm
xO=iDU= =@ xk@] 3 ?=k l} |=yV=aDQ= R}v �2006� l} QDmr=wR}B |=yQorta |wQ
?]k ?=UDv= pOt Q=mwR=U w OW pQDvm l} QDmr=wR}B |=yQorta w =yQoUL R=
'2014 p=U QO u}vJty [10]"OW |R=UxO=}B V=aDQ= |=yOwt |x}rm pQDvm |=Q@
Ov}=Qi xm CU= xDiQ Q=mx@ p=ai sQH |=yQo =Q}t QO |k=@]v= |x}=B pQDvm pOt l}
Ov}=Qi l} 'Qo}O |wU R= [11]"CU= xOw@ |y=oW}=tR; w |OOa CQwYx@ u;
u; |xw}W xm 'CU= xOW x�=Q= R}v ?=DW OQwNR=@ |v=tR Q}N-=D |x}=B Q@ pQDvm
XN=W l} [12]"CU= xDiQ Q=m x@ Q=OQ}o QU l} Q}D |=yu=Uwv pQDvm |=Q@
u; OQmrta w xOW x�=Q= |Oa@xU |=yxR=U |=Q@ 2014 p=U QO R}v p=ai pQDvm
xOW |UQQ@ l}ORv w QwO u=O}t |xrRrR OvJ QF= CLD 'xk@] 6 u=tDN=U QO
|=Q@ u} wv |xw}W l} '2015 p=U QO u=QoWywSB |NQ@ u}vJty [13]"CU=
Qo}O |}xar=]t QO [14]"Ov=xOQm O=yvW}B ?mQt |=yxLiY |=yu=Uwv p=ai pQDvm
CLD xm nQR@ |=yxR=U QO OQ@ Q=m |=Q@ `} QU |rQDvm pOt l} R}v '�2017�
Qorta |wQ}v u; QO xm [15]'CU= xOW x�=Q= 'OvQ=O Q=Qk xRQru}tR |x}=B ?=DW QF=
"CU= xOt; CUO x@ =} wB p}rLD l} s=Hv= w stDt |]N x=oDUO l} pL =@
|=yu=Uwv VHvU |=Q@ p=aiQ}e � p=ai pQDvm |xw}W l} p=U u=ty QO 'u}vJty
u}}=B w q=@ |=yOt=U@ wO Qy QO |@U=vt |}=Q=m xm [16]'OW `=O@= |}=B QN |=yxR=U

"CW=O
u}}aD x@ xDU@=w =yQorta w =yQoUL ?U=vt OQmrta 'OvtWwy |=yxR=U QO
|=ysD} Qwor= uwvm =D "CU=yQorta hQ] R= xR=U x@ |r=ta= |wQ}v w C}akwt j}kO
pQDvm |=ysD} Qwor= x@ u=wD|t xvwtv |=Q@ "CU= xOW x�=Q= p=ai pQDvm |=Q@ |vwo =vwo
'|WRer Owt pQDvm '|]NQ}e pQDvm '?]k ?=UDv= '|v; |xv}y@ pQDvm '|]N |xv}y@
xQ=W= |@Ya |xm@W w l}DvS sD} Qwor= Ovv=t |rt=mD |=ysD} Qwor= R= xO=iDU=
xm =yxR=U l}t=v}O |O=}v@ u}v=wk 'x@=Wt OQ=wt w QwmPt |=ysD} Qwor= QO [1]"OQm
QmP pmWt pL |=Q@ "OvwW|tv xDiQo Q_v QO 'OvDUy xR=U |m}t=v}O Q=DiQ Qov=}@
|O=}v@ |xQov |x}=B Q@ |v} wv sD} Qwor= '2011 p=U QO u=QoWywSB |NQ@ 'xOW
Qopta '|v=QL@ |}=Q}t swyit R= xO=iDU= =@ u; QO xm [3]'OvOQm x�=Q= =yxR=U l}t=v}O
Qorta |wQ}v 'T=U= u}= Q@ "CU= xOW |UQQ@ xR=U QO |i=[= Qo =Q}t l} =@ pO=at
R= xO=iDU= =@ Qorta w QoUL ?U=vt pLt w x@U=Lt 'pQDvm Ov}=Qi R= s=o Qy QO

"CU= xOW u}}aD u=Uwv pmW |=yQ=OQ@
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u=Uwv Owt wO QF= uDiQo Q_vQO =@ |v=QL@

"OQ}o|t Q_v QO =Q pw= Owt QF= \ki |v=QL@ |}=Q}t VwQ QO xOW x�=Q= |R=Ux]@=Q
|=yOwt QF= uOQm OQ=w =t= 'OQ=O xv=t=U MU=B QO =Q syU u} QDW}@ pw= Owt xJQo =
OwQ|t Q=_Dv= 'Qo}O uNU x@ "OwW |QD?U=vt |rQDvm Ov}=Qi x@ QHvt Ov=wD|t QDq=@
|}=Q}t sD} Qwor= =@ xU}=kt QO u=Uwv |xvt=O 'QDq=@ |=yOwt QF= uDiQo Q_vQO =@ xm
|=yOwt QF= uOQm OQ=w |=Q@ |v} wv Q=my=Q xt=O= QO 'wQ u}= R= "O@=} Vy=m |v=QL@
|=yOwt Q=F; uDiQo Q_vQO =@ "CU= xOW x�=Q= Qorta l} \ki R= xO=iDU= =@ QDq=@

%OwW|t |U} wvR=@ 10 |x]@=Q CQwYx@ 4 |xrO=at 'swO w pw=8<:M1 �Z1 + C1 _Z1 +K1Z1 + 'k1F ka = f'1gTfPg
M2 �Z2 + C2 _Z2 +K2Z2 + 'k2F ka = f'2gTfPg

(10)

%OQm |}=Q;R=@ 11 \@=wQ CQwYx@ u=wD|t =Q 10 |=yxrO=at8><>:M1 �Z1 +
�
C1 + 'k1Fka

_Z1

�
_Z1 +K1Z1 = f'1gTfPg

M2 �Z2 +
�
C2 + 'k2Fka

_Z2

�
_Z2 +K2Z2 = f'2gTfPg

(11)

OwW|t xO=O Q=Qk Q@=Q@ s)=i Owt QO Q_=vDt |v=QL@ |}=Q}t =@ C�i C}tm uwvm =
%�12 \@=wQ�8<:C�1 = Ccr1 = 2M1!1

C�2 = Ccr2 = 2M2!2
(12)

Q=Okt x@ 'Owt Qy QO Qorta |wQ}v |x@U=Lt |=Q@ '12 w 11 |=yx]@=Q T=U=Q@
|O=yvW}B |xO}= T=U=Q@ u=wD|t =Q =yC}tm u}= "Ow@ Oy=wN R=}vZ�i =} |OwtCaQU

%OR ?} QkD 13 |x]@=Q CQwYx@ Owt Qy |=Q@ |v=QL@ |}=Q}t VwQ QO8<: _Z1 � '�1
1L1

_DL1

_Z2 � '�1
2L2

_DL2
(13)

w pw= |=yOwt QF= uDiQo Q_vQO =@ QoUL ?Yv pLt ?}DQD x@ L2 w L1 'u; QO xm
|=yOwt QF= |Q=Posy |wQ =@ OwHwt Qorta |wQ}v \ki 'T=U= u}= Q@ "OvDUy swO

%OwW|t x@U=Lt 14 |x]@=Q CQwYx@ swO w pw=

F ka =
'�1

1L1
'k1

(2M1!1 � C1) _DL1

+
'�1

2L2
'k2

(2M2!2 � C2) _DL2 (14)

w pw= |O=R; |=yxHQO QO CaQU `@=D 'Qorta |wQ}v xm OyO|t u=Wv 14 |x]@=Q
"CU= xOW xDW=OvB sDU}U QO |i=[= Qo =Q}t l} u=wvax@ Qorta xm =QJ &CU= swO

%OQm u=}@ |U} QD=t 15 |x]@=Q CQwYx@ u=wD|t =Q 14 |x]@=Q 'u}=Q@=v@
F ka = [ �C]f _Dg (15)

Q=mW; "CU= xv=t=U QO Qorta |wQ}v OwHw R= |W=v |}=Q}t T} QD=t [ �C] 'u; QO xm
w s)=k Q]U |=yx}=QO \ki w CU= QiY QwmPt T} QD=t |=yx}=QO |xty xm CU=

%OwW|t xDWwv x=wNrO Owt Qy |=Q@ 3 |x]@=Q 'u=Uwv pmW T} QD=t
(f'igT [M ]f'ig �Zi + (f'igT [C]f'ig) _Z

+(f'igT [K]f'igZi + f'igTfFag = f'ig)TfPg (3)

u=Wv =Q |Owt |=yu=mtQ}}eD Q=OQ@ fZg w s)=i Owt pmW Q=OQ@ f'ig 'u; QO xm
3 |xrO=at 's)=k |O=R; |xHQO QO Qopta l} \ki uDW=O ZQi =@ "OyO|t

[3]%Ow@ Oy=wN |U} wvR=@ p@=k 4 |xrO=at CQwYx@
Mi �Zi + Ci _Zi +KiZi + 'kiF ka = f'igTfPg (4)

"OvDUy s)=i Owt |DNU w |}=Q}t 'sQH Q}O=kt ?}DQD x@ Ki w Ci 'Mi 'u; QO xm
|x}=QO 'ki w CU= s)=k |O=R; xHQO Q@ OQ=w Qorta |wQ}v F ka Q=Okt 'u}= Q@ uwRi=
Qo =Q}t l} u=wvax@ Qorta xm =Hv; R= "Ovm|t XNWt =Q s)=i Owt |*xS} w Q=OQ@ R= s)=k
u=}@ 5 |xrO=at CQwYx@ =Q 4 |xrO=at u=wD|t 'OwW|t xDiQo Q_v QO GRr |i=[=

%OQm
Mi �Zi +

�
Ci + 'kiF ka

_Zi

�
_Zi +KiZi = f'igTfPg (5)

CQwYx@ Qorta |wQ}v '|O=yvW}B p=ai pQDvm |R=Ux]@=Q s=Hv= |=Q@ \ki 'u; QO xm
w |R=Ux]@=Q |=Q@ \ki |oDN=U |}=Q}t 'u}=Q@=v@ "OwW|t xDWwv pO=at |}=Q}t
h} QaD 6 |x]@=Q CQwYx@ C�i pt=a "OwW|t xO=iDU= Qopta |wQ}v u}}aD

%OwW|t

C�i = Ci + 'kiF ka
_Zi

(6)

QO xR=U Q=DiQ Qo = xm ZQi u}= T=U=Q@ w �i = 1� pw= Owt QF= uDiQo Q_vQO =@
'OwW|t =Q}t umtt u=tR |xv}tm QO xR=U |=yu=Uwv 'OW=@ |v=QL@ |}=Q}t \}=QW

%�7 |x]@=Q� OwW|t xO=O Q=Qk |v=QL@ Cr=L |}=Q}t Q@=Q@ xR=U |}=Q}t
C�1 = Ccr = 2M1!1 (7)

x@ \w@ Qt xR=U |a}@] Ot=U@ u} QDlJwm w sQH ?}DQD x@ !1 w M1 'u; QO xm
x@ QHvt 'Qorta w QoUL |=Q@ ?U=vt |=ypLt ?=NDv= "CU= u=Uwv Owt u}DUNv
'xR=U l}t=v}O |=y|Qw�D T=U=Q@ "OwW|t p=ai pQDvm sD} Qwor= QD?U=vt OQmrta
=Q u=Uwv pmW Q=OQ@ pw= Owt QO Q=Okt u} QDW}@ xm |O=R; xHQO u; x@ O}=@ Qorta
|yHwD p@=k Q}F-=D 'Owt pmW Q=OQ@ QO O=} R Q=Okt =@ |=yx}=QO "OwW pYDt 'OQ=O
'OQ=O =Q pmW Q=OQ@ QO Q=Okt u} QDW}@ xm |O=R; |xHQO u}=Q@=v@ "OvQ=O MU=B QO
xm |O=R; xHQO x@ O}=@ QoUL u}vJty "OwW|t ?=NDv= Qorta ?Yv pLt u=wvax@
Q@ "OwW pYDt 'OQ=O |Owt pmW T} QD=t Twmat pw= Q]U QO =Q Q=Okt u} QDW}@
%OR ?} QkD 8 |x]@=Q CQwYx@ u=wD|t =Q _Z1 C}tm Q=Okt 'OW u=}@ xm xJv; |x}=B
_Z1 � '�1

1L _DL (8)

T} QD=t Twmat pw= Q]U R= s)=L |x}=QO '�1
1L w QoUL ?Yv pLt L 'u; QO xm

R= Qorta w QoUL ?Yv |=ypLt uOW XNWt R= TB "CU= xS} w |=yQ=OQ@
j@=]t x_Lr Qy QO pw= Owt QF= uDiQo Q_vQO =@ Qorta |wQ}v 'xOW KQ]t |wor=

[3]%OwW|t x@U=Lt 9 |x]@=Q

F ka =
'�1

1L
'k1

(2M1!1 � C1) _DL (9)
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Q=mx@ u}= R= V}B Qorta wO =@ u=Uwv Owt wO uOQm |v=QL@ 'xvwtv u=wva x@ [1]"CU=
Qorta l} R= xO=iDU= 'Q[=L Q=DWwv |Qw;wv |rY= |x@vH 'u}=Q@=v@ [1]"CU= xDiQ

"CU= u=Uwv Owt wO |}=Q}t uOQm |v=QL@ |=Q@

|OOa |=yxvwtv "4
u; |xU}=kt w p=ai pQDvm |O=yvW}B VwQ |@=} RQ= |=Q@ 'Q[=L Q=DWwv QO
|UQQ@ uwo =vwo |Q=PoQ=@ \}=QW =@ |OOa |xvwtv wO '|v=QL@ |}=Q}t VwQ =@
lQ=tw}v |vt[ |Q}ox}rw= `@=D VwQ =@ Qw@ Rt |=yxw}W 'Q=m u}= |=Q@ "Ov=xOW
|=yCr=L QO xR=U MU=B 's=o x@ s=o Ov}=Qi l} QO TBU w xOW ?}mQD
\UwD Ov}=Qi u}= "CU= xOW x@U=Lt XNWt |v=tR |=yx=oDU}= QO w hrDNt
'CU= xDi=} xaUwD Q[=L Q=DWwv u=oOvU} wv \UwD xm |}xv=}=Q |xt=vQ@ l}
xYqN CQwY u}= x@ u=wD|t =Q |O=yvW}B sD} Qwor= |=ys=o "CU= xOW s=Hv=

%OQm
Q=Qk w �t |v=tR s=o |xR=Ov= u}}aD '|DNU w |}=Q}t 'sQH |=yT} QD=t |}=B Q@ "1

&n! 0 uO=O
T=U=Q@ L! k QoUL?Yv pLt uO=O Q=Qk w k Qorta?YvC}akwt u}}aD "2

&|O=yvW}B VwQ
&17 |x]@=Q R= [ �C] T} QD=t |Q]k |x}=QO |x@U=Lt "3

&[C]! [C] + [ �C] uO=O Q=Qk "4
R= xO=iDU= =@ |Q=H s=o QO ?=DW w CaQU 'u=mtQ}}eD |=yQ=OQ@ |x@U=Lt "5

&lQ=tw}v VwQ
&18 |x]@=Q T=U=Q@ Qorta |wQ}v x@U=Lt "6

&n! n+ 1 uO=O Q=Qk "7
CQwYu}= Q}e QO &CU= xO}UQ u=}=B x@ p}rLD u=tR xm|DQwY QO sD} Qwor= u=}=B "8

"5 s=o R= Q=QmD
pQDvm |O=yvW}B p=ai pQDvm VwQ =@ |WQ@ |xR=U OvJ |=yu=Uwv 'xt=O= QO

"CU= xOW

xk@] 6 |WQ@ u=tDN=U "1"4
C=YNWt "CU= xOW xDiQo Q_v QO 1 pmW j@=]t xk@] 6 |WQ@ u=tDN=U l}
'|}=Q}t T} QD=t "CU= xOW XNWt 1 pmW |wQ Q@ xk@] Qy |DNU w sQH
p}rLD |v=tR s=o w 0 001 Q@=Q@ u; ?U=vD ?} Q[ w xOW ZQi |DNU =@ ?U=vDt
?w=vD u=tR u} QDlJwm 'u}= Q@ uwRi= [24]"CU= xOW xDiQo Q_v QO x}v=F 0 05 Q@=Q@

"CU= xOw@ x}v=F 0 32 Q@=Q@ xR=U
|=yQ=OQ@ |x@U=Lt w xS} w Q=Okt |xr�Ut pL =@ Qorta w QoUL ?Yv pLt
=@ "OyO|t u=Wv =Q QwmPt Ov}=Qi C=}�RH '1 pwOH "CU= x@U=Lt p@=k |Owt pmW
'pw= Owt x@ \w@ Qt pmW Q=OQ@ QO sWW |O=R; xHQO =@ Q_=vDt |x}=QO xmv}= x@ xHwD
|wU R= "CU= xOW ?Yv sWW |O=R; |xHQO QO Qorta 'OQ=O =Q Q=Okt u} QDW}@
MQ sQ=yJ |x}=QO QO |Owt pmW T} QD=t Twmat pw= Q]U Q=Okt u} QDW}@ 'Qo}O
?Yv sQ=yJ |O=R; |xHQO QO QoUL '|v=QL@ |}=Q}t VwQ QO wQ u}= R= "OyO|t

'2 |x]@=Q QO 15 |x]@=Q |Q=Po|=H =@ "CW=O Oy=wN Q=Okt u;L2 wL1 |=yuwDU
%OQm |}=Q;R=@ 16 |x]@=Q CQwYx@ u=wD|t =Q pO=aD |xrO=at

[M ]f �Dg+ ([C] + [ �C]) _fDg+ [K]fDg = fPg (16)

|xv=t=U |}=Q}t V}=Ri= Ea=@ =yQorta xm OyO|t u=Wv Kw[w x@ 16 |x]@=Q
uQ=kDt=vT} QD=tl}|rmCr=L QO [ �C]T} QD=t xmCUv=O O}=@ "OvwW|t xOWpQDvm
|OOa |Q=O}=B=v w xv=t=U pm |}=Q}t T} QD=t uOW uQ=kDt=v ?Hwt |oS} w u}= "CU=
'xR=U l}t=v}O |O=}v@ |=yxQov |x}=B Q@ xmv; p=L &OwW|t |Q}ox}rw= `@=D Ov}=Qi QO
sRq T=U= u}= Q@ [20]"OW=@ C@Ft *u}atxt}v O}=@ =} wB |=yxv=t=U QO |}=Q}t T} QD=t
Q}O=kt xm OyO|t MQ |t=ovy Cr=L u}= "OwW ^iL |}=Q}t T} QD=t uQ=kD xm CU=
l} x@ \ki |O=yvW}B VwQ 'Qo}O uNU x@ "OvW=@ k =@ Q@=Q@ w u=Um} L2 w L1
?Yv u; QO Qorta xm Ow@ Oy=wN |O=R; xHQO QO u; ?Yv pLt xm OQ=O R=}v QoUL
Ow@ Oy=wN |Q]k T} QD=t l} [ �C] 'QwmPt Cr=L QO xm CU= |vDio "CU= xOW
j@=]t QwmPt |x}=QO 'OW u=}@ xm xJv; T=U=Q@ "OQ=O Q=Okt u; s)=k |x}=QO \ki xm

%OwW|t x@U=Lt 17 |x]@=Q
�C(k; k) =

'�1
1k
'k1

(2M1!1 � C1)

+
'�1

2k
'k2

(2M2!2 � C2) (17)

|Owt pmW T} QD=t R= 'u}W}B |wor= j@=]t Qorta ?Yv pLt u}}aD |=Q@
Qorta ?U=vt |=ypLt u}}aD |wQ Q@ |a}Uw C=ar=]t uwvm =D "OwW|t xO=iDU=
pt=m w xO=U |wor= QO QwmPt C=ar=]t G}=Dv [23�21]"CU= xOW s=Hv= QoUL w
VwQ T=U=Q@ "CU= xOW xDiQo Q_v QO [3]'2011 p=U QO |Q=DWwv QO xOWx�=Q=
'u}=Q@=v@ "OwW|t XNWt 'ij =@ s)=j |O=R; |xHQO syU 's)=i u=Uwv Owt QO 'QwmPt
QDW}@ u=Uwv Owt u; QO |O=R; |xHQO u; syU 'OW=@ QDnQR@ QwmPt |x}=QO xJ Qy
syU u} QDW}@ xm OwW pYDt |}O=R; |xHQO x@ Qopta CU= sRq 'u}=Q@=v@ "OwW|t
|x}=QO u} QDnQR@ T=U=Q@ Qorta ?Yv pLt 'xH}Dv QO "OW=@ xDW=O Owt u; QO =Q

[3w1]"Ow@ Oy=wN u}}aD p@=k |Owt pmW T} QD=t R= pw= Q]U
|O=R; |=yxHQO QO Ovv=wD|t QoUL w Qorta 'xOW QmP |xw}W QO 'CUv=O O}=@
pO=at |}=Q}tT} QD=t uQ=kD^iL \QW R= '|O=yvW}B VwQ QO "OvwW?Yv Cw=iDt
Ov}=Qiu}= "OvwW|t?Yv |O=R; xHQOl} QO Qorta w QoUL w OwW|t xO=iDU= xR=U
'|O=yvW}B VwQ QO 'u}=Q@=v@ "OwW|t |Q}ox}rw= `@=D VwQ |Q=O}=B u}t[D ?@U
Qorta |wQ}v Q=Okt 'C}=yvQO "OvwW|t ?Yv |O=R; xHQO l} QO QoUL w Qorta

%OW Oy=wN x@U=Lt 18 |x]@=Q j@=]t swO w pw= |=yOwt QF= |Q=Posy |wQ =@
F ka = [ �C]f _Dg

=
�
'�1

1k
'k1

(2M1!1 � C1) +
'�1

2k
'k2

(2M2!2 � C2)
�

_Dk (18)

CqO=at QO Qorta l} =@ \ki 'u=Uwv swO w pw= |=yOwt Q=F; ?}DQD u}= x@
"O@=}|tV}=Ri=|v=QL@|}=Q}t VwQ|}=Q=m 'Ov}=Qi u}= =@ "OvwW|t OQ=w xR=Ul}t=v}O
'Qorta |QDtm O=OaD R= xO=iDU= p}rO x@ 'p=ai pQDvm sR}v=mt |=QH= |xv} Ry 'u}vJty
xR=U |=y MU=B Vy=m QO |O=yvW}B VwQ OQmrta 'xt=O= QO "Ovm|t =O}B Vy=m
s=Hv= |OOa |=yxvwtv VN@ QO xOW x�=Q= G}=Dv =@ |@=} RQ= u}= "CU= xOW |UQQ@
pQDvm VwQ |QDQ@ w Q[=L Q=DWwv |rY= |oS} w xm CU= QmP x@ sRq "CU= xOW
|=Q@ |D}OwOLt 'Qo}O uNU x@ "CU= Qorta QDtm O=OaD R= xO=iDU= '|O=yvW}B p=ai
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QF= CLD xk@] 6 |WQ@ u=tDN=U QO s=@ |xk@] CaQU |v=tR |xJN} Q=D "3 pmW
"l}vwtQ=y Q=@

"p}Hvt |xrRrR |ki= CW=ov?=DW "4 pmW

"G} QFQwv |xrRrR |ki= CW=ov?=DW "5 pmW

2 pwOH QO Qorta |wQ}v |xv}W}@ w xk@] Qy QO u=mtQ}}eD |xv}W}@ Q}O=kt 'QDW}@
Q}}eD |xv}W}@ Q=Okt 'xOW x�=Q= VwQ xm OQm xOy=Wt u=wD|t "CU= xOW xU}=kt
QO Qorta |wQ}v Q=Okt |xv}W}@ R}v w CU= xO=O Vy=m =Q C=k@] |xty QO u=mt

"CU= |v=QL@ |}=Q}t VwQ R= QDtm |O=yvW}B VwQ
|xRwL� p}Hvt |xrRrR wO|ki=CW=ov?=DW QF=CLD u=tDN=U 'Oa@ p}rLD QO
QwmPt |xrRrR wO CW=ov?=DW "CU= xDiQo Q=Qk �l}ORv |xRwL� G} QFQwv w �QwO
x}v=F 0 005 |v=tR s=o ?=NDv= =@ "OvwW|t xOy=Wt 5 w 4 |=ypmW QO ?}DQDx@
pQDvm sD} Qwor= |}=Q=m 'G} QFQwv |xrRrR |=Q@ x}v=F 0 01 w p}Hvt |xrRrR |=Q@
|=yxrRrR |=Q@ s=@ |ki= u=mtQ}}eD |v=tR |xJN} Q=D "CU= xOW |UQQ@ |O=yvW}B

"xk@] 6 |WQ@ u=tDN=U "1 pmW
"xk@] 6 |WQ@ u=tDN=U |=Q@ Qorta w QoUL ?Yv pLt "1 pwOH
?U=vt pQDvm Cr=L f'1g f'inv1 g |O=R; xHQO|O=yvW}B |v=QL@ |}=Q}t

S6�A6 S4�A6

0 1275 0 2576 1
0 2423 0 4893 2
0 3630 0 4887 3
0 4514 0 6078 4
0 5238 0 3526 5
0 5613 0 3778 6

CLD xk@] 6 |WQ@ u=tDN=U QO s=@ |xk@] u=mtQ}}eD |v=tR |xJN} Q=D "2 pmW
"l}vwtQ=y Q=@ QF=

w u=Um} Qorta w QoUL ?Yv pLt '|O=yvW}B VwQ QO xmv; p=L &CU= xOW
"CU= sWW |O=R; xHQO QO

xOwtR; |O=yvW}B |rQDvm Ov}=Qi |}=Q=m 'Qorta w QoUL ?Yv pLt u}}aD =@
j@=]t l}vwtQ=y Q=@ QF= CLD |UQQ@ OQwt |xR=U CUNv 'Q=m u}= |=Q@ "OwW|t
u=mtQ}}eD |v=tR |xJN} Q=D '?}DQD x@ '3 w 2 |=ypmW "OQ}o|t Q=Qk 1 pmW
QO |O=yvW}B VwQ xm OwW|t xOy=Wt "OvyO|t u=Wv =Q s=@ |ki= CaQU w |ki=
u=R}t x@ =Q u=Uwv |xvt=O w xDW=O |QDy@ OQmrta '|v=QL@ |}=Q}t VwQ =@ xU}=kt
VwQ QO CaQU Vy=m '3 pmW j@=]t u}vJty "CU= xO=O Vy=m |Q}osWJ
QmP Ov}=Qi |}=Q=m 'u}=Q@=v@ "CU= |v=QL@ |}=Q}t VwQ R= QDW}@ |O=yvW}B p=ai pQDvm
|UQQ@ |=Q@ "CU= |v=QL@ |}=Q}t VwQ R= QDW}@ xR=U |W@vH |SQv= Vy=m QO xOW
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"l}vwtQ=y Q=@ QF= CLD xk@] 6 |WQ@ u=tDN=U QO Qorta |wQ}v w MU=B |xv}W}@ Q}O=kt |xU}=kt "2 pwOH
�wQ}v � uD� Qorta |wQ}v |xv}W}@ ��� u=mt Q}}eD Vy=m OYQO �QDt|Dv=U� u=mtQ}}eD |xv}W}@ xk@]|O=yvW}B |v=QL@ |}=Q}t |O=yvW}B |v=QL@ |}=Q}t |O=yvW}B |v=QL@ |}=Q}t pQDvm uwO@

3=474 3=834

84=86 73=56 1=02 1=78 6=73 1
84=71 73=33 1=96 3=42 12=82 2
87=67 73=66 2=40 5=12 19=44 3
88=89 73=12 2=72 6=57 24=45 4
90=02 73=20 2=83 7=61 28=40 5
90=10 72=76 3=03 8=33 30=60 6

"p}Hvt |xrRrR CW=ov?=DW QF= CLD xk@] 6 |WQ@ u=tDN=U QO Qorta |wQ}v w MU=B |xv}W}@ Q}O=kt |xU}=kt "3 pwOH
�wQ}v � uD� Qorta |wQ}v |xv}W}@ ��� u=mt Q}}eD Vy=m OYQO �QDt|Dv=U� u=mtQ}}eD |xv}W}@ xk@]|O=yvW}B |v=QL@ |}=Q}t |O=yvW}B |v=QL@ |}=Q}t |O=yvW}B |v=QL@ |}=Q}t pQDvm uwO@

15=872 15=453

33=35 12=37 4=90 6=44 7=35 1
35=44 10=40 8=37 11=62 12=97 2
35=79 2=54 10=95 16=61 17=05 3
44=43 10=74 11=88 19=09 21=39 4
53=56 9=23 11=55 22=58 24=88 5
57=88 1=46 11=24 26=30 26=69 6

CLD xk@] 6 |WQ@ u=tDN=U QO s=@ |xk@] u=mtQ}}eD |v=tR |xJN} Q=D "7 pmW
"G} QFQwv |xrRrR CW=ov?=DW

u=Wv |v=tR |xJN} Q=D =@ |}x@ Q[ Q=@ Q@=Q@ QO xR=U MU=B 'CUNv |xrLQt QO
'|@v=H |=yQ=@ hPL =@ Oa@ p}rLD QO "OwW|t xO}HvU 9 pmW QO xOW xO=O
"CU= xDiQo Q=Qk p}Hvt |xrRrR |ki= CW=ov?=DW QF= CLD |UQQ@ OQwt u=tDN=U
|xrRrR ?=DW R= |W=v |}xRQr |Q=PoQ=@ x@ C@Uv xR=U MU=B 'QN; s=o QO �3 pmW�

�4 pmW� "CU= xOW x@U=Lt G} QFQwv
Q=Okt |xr�Ut pL R= xm 5 pwOH R= Qorta w QoUL ?Yv pLt u}}aD |=Q@
Q@=Q@ xR=U u=Uwv |rY= ?w=vD u=tR "CU= xOW xO=iDU= 'CU= xOt; CUOx@ xS} w
|x}=QO QO pw= Owt pmW Q=OQ@ Q=Okt u} QDW}@ xmv}= x@ xHwD =@ "CU= x}v=F 0 58
�|O=yvW}B VwQ QO QoUL w� Qorta 'CU= xO=O MQ syO |O=R; |xHQO =@ Q_=vDt
QO R}v |v=QL@ |}=Q}t VwQ QO QoUL ?Yv pLt "OW ?Yv syO |O=R; xHQO QO

"CU= syv |O=R; |xHQO

CLD xk@] 6 |WQ@ u=tDN=U QO s=@ |xk@] u=mtQ}}eD |v=tR |xJN} Q=D "6 pmW
"p}Hvt |xrRrR CW=ov?=DW

xm CU= Q=mW; "CU= xOW sUQ 7 w 6 |=ypmW QO ?}DQD x@ G} QFQwv w p}Hvt
|QDtm u=tR QO w OQ=O |QDy@ OQmrta '|v=QL@ |}=Q}t VwQ x@C@Uv |O=yvW}B VwQ
xm OyO|t u=Wv 4 w 3 |=ypwOH |UQQ@ 'u}vJty "Ovm|t =Q}t xR=U |=yu=Uwv
ẁv wO Qy QO w |O=R; |=yxHQO s=tD QO u=mtQ}}eD |xvt=O |xv}W}@ Vy=m u=R}t

=Q}t |=Q@ R=}vOQwt |wQ}v 'u}= OwHw =@ "CU= |v=QL@ |}=Q}t VwQ R= QDtm '|Q=PoQ=@
"CU= QDW}@ |mOv= 'xR=U |=yu=Uwv uOQm

xk@] 10 |WQ@ u=tDN=U "2"4
xOW xDiQo Q_v QO 8 pmW j@=]t xk@] 10 |WQ@ u=tDN=U l} 'Q[=L VN@ QO
uDiQo Q_vQO =@ w |r} Q |}=Q}t |wor= R= xO=iDU= =@ xR=U |}=Q}t T} QD=t [25]"CU=

[26]"CU= xOW x�=Q= swU w pw= |=yOwt QO |}=Q}t �5
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42=192 32=098

58=87 47=45 10=09 12=88 24=52 1
62=27 53=80 17=15 21=00 45=46 2
65=98 61=01 21=89 25=09 64=35 3
70=89 57=72 22=93 33=31 78=77 4
79=72 50=49 18=63 45=49 91=87 5
83=32 46=51 16=53 53=01 99=10 6

"xk@] 10 |WQ@ u=tDN=U |=Q@ Qorta w QoUL ?Yv pLt "5 pwOH
?U=vt pQDvm Cr=L f'inv1 g f'1g xk@]|O=yvW}B |v=QL@ |}=Q}t

S10�A10 S9�A10

0 03418 0 0371 1
0 0679 0 0737 2
0 1006 0 1092 3
0 132 0 1433 4
0 1952 0 2119 5
0 2526 0 2742 6
0 3025 0 3283 7
0 4322 0 4692 8
0 5212 0 5657 9
0 5609 0 4566 10

xk@] 10 |WQ@ u=tDN=U QO s=@ |xk@] u=mtQ}}eD |v=tR |xJN} Q=D "10 pmW
"|}x@ Q[ Q=@ CLD

xk@] 10 |WQ@ u=tDN=U QO s=@ |xk@] u=mtQ}}eD |v=tR |xJN} Q=D "11 pmW
"|}x@ Q[ Q=@ CLD

"xk@] 10 |WQ@ u=tDN=U "8 pmW

"|}x@ Q[ Q=@ |v=tR |xJN} Q=D "9 pmW

xOW x@U=Lt|}x@ Q[ Q=@ Q@=Q@ QO xv=t=UMU=B 'x}v=F 0 005|v=tR s=o ?=NDv= =@
s=@ CaQU w u=mtQ}}eD |v=tR |xJN} Q=D ?}DQD x@ '11 w 10 |=ypmW QO "CU=
|O=yvW}B VwQ QO u=mtQ}}eD |xvt=O Vy=m u=R}t xm CU= Q=mW; "CU= xOW sUQ
pmW T=U=Q@ "OvwW|t =Q}t QDOwR =yu=Uwv w CU= |v=QL@ |}=Q}t VwQ R= QDW}@
"CU= |v=QL@ |}=Q}t VwQ R= QDW}@ |O=yvW}B VwQ QO xR=U CaQU Vy=m '11
VwQ R= QDQ}otWJ Q=}U@ |O=yvW}B Ov}=Qi QO xR=U |W@vH |SQv= Vy=m 'xH}Dv QO
'xOW x�=Q= VwQ xm OwW|t xOy=Wt 10 pmW QO u}vJty "CU= |v=QL@ |}=Q}t
pwOH� CU= xO=O Vy=m |O=R; |=yxHQO |xty QO =Q u=mtQ}}eD |xv}W}@ Q=Okt
CU= QmP x@ sRq "OQ=O |QD?U=vt OQmrta '|v=QL@ |}=Q}t VwQ =@ xU}=kt QO w �6
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23=820 19=692

2=92 1=22 0=43 0=44 0=45 1
3=26 1=11 0=86 0=88 0=89 2
4=73 1=75 1=26 1=30 1=32 3
6=87 2=68 1=64 1=71 1=76 4
11=66 4=72 2=35 2=54 2=66 5
16=58 6=69 2=92 3=26 3=50 6
22=18 8=88 3=28 3=85 4=22 7
38=28 15=51 3=74 5=12 6=06 8
52=44 19=50 3=45 5=85 7=27 9
57=73 19=06 3=33 6=38 7=89 10

"p}Hvt |xrRrR CW=ov?=DW CLD xk@] 10 |WQ@ u=tDN=U QO Qorta |wQ}v w MU=B |xv}W}@ Q}O=kt |xU}=kt "7 pwOH
�wQ}v � uD� Qorta |wQ}v |xv}W}@ ��� u=mt Q}}eD Vy=m OYQO �QDt|Dv=U� u=mtQ}}eD |xv}W}@ xk@]|O=yvW}B |v=QL@ |}=Q}t |O=yvW}B |v=QL@ |}=Q}t |O=yvW}B |v=QL@ |}=Q}t pQDvm uwO@

16=627 10=665

20=99 39=65 0=31 0=23 0=39 1
20=45 40=55 0=59 0=44 0=75 2
21=78 42=87 0=86 0=63 1=09 3
23=92 44=81 1=08 0=79 1=43 4
29=33 46=33 1=48 1=12 2=09 5
34=91 46=35 1=76 1=45 2=70 6
41=64 45=85 1=89 1=75 3=24 7
59=79 44=45 1=88 2=6 4=68 8
69=08 44=3 1=75 3=16 5=68 9
71=71 44=62 1=73 3=39 6=12 10

Q=@ CLD xk@] 10 |WQ@ u=tDN=U QO Qorta |wQ}v |v=tR |xJN} Q=D "12 pmW
"|}x@ Q[

QDW}@ Cr=L u}= QO xR=U |=yu=Uwv pQDvm |=Q@ R=}vOQwt Qopta |wQ}v Q=Okt xm
pmW ' ẁ[wt u}= QDj}kO |UQQ@ |=Q@ "�6 pwOH� CU= |v=QL@ |}=Q}t VwQ R=
"OyO|t u=Wv |}x@ Q[ |m}t=v}O Q=@ |=Q@ =Q Qorta |wQ}v |v=tR |xJN} Q=D 12
p=ai pQDvm VwQ =@ Qorta QO R=}v OQwt |wQ}v 'pQDvm Ov}=Qi R=e; QO 'T=U= u}= Q@
Vy=m hqDN= u}= 'u=tR CWPo =@ "CU= |v=QL@ |}=Q}t Ov}=Qi R= QDW}@ |O=yvW}B
"CU= QDW}@ u; O=H}= |xv} Ry 'OW=@ QDW}@ Qorta |wQ}v xJ Qy 'CUv=O O}=@ "O@=}|t
x@ w u=tR x@ C@Uv s=@ |xk@] |ki= |}=Hx@=H C=Q}}eD Q=Owtv '13 pmW QO
|ki= CW=ov?=DW R= |W=v |}xRQr |Q=PoQ=@ Cr=L QO x}v=F 0 01 |v=tR s=o <=R=
w xk@] Qy |}=Hx@=H |xv}W}@ Q}O=kt u}vJty "CU= xOW sUQ p}Hvt |xrRrR
xm CU= xOW x�=Q= 7 pwOH QO QwmPt Cr=L QO R=}vOQwt Qopta |wQ}v |xv}W}@
Qorta xm |}O=R; |xHQO QO u=mtQ}}eD Vy=m u=R}t '|O=yvW}B VwQ QO u; j@=]t
|}=Q}t VwQ R= QDW}@ 10 |r= 8 |=yxk@] QO w xOw@ xv}W}@ 'CU= xOW ?Yv u; QO
u=mtQ}}eD Q=Okt u} QDW}@ xm Ow@ x=o ; O}=@ xD@r= "CU= QDtm C=k@] Q}=U QO w |v=QL@
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26=325 17=321

25=93 14=23 0=48 0=56 0=65 1
26=80 14=71 0=92 1=08 1=26 2
27=96 15=35 1=32 1=56 1=84 3
29=69 16=20 1=66 1=98 2=36 4
33=70 18=05 2=25 2=78 3=39 5
38=30 19=80 2=66 3=46 4=31 6
43=83 21=59 2=88 4=02 5=13 7
59=79 24=67 2=98 5=57 7=40 8
69=73 24=96 2=75 6=82 9=09 9
72=65 24=60 2=70 7=44 9=86 10

"OQ=O pt=m |QDQ@ '|v=QL@ |}=Q}t VwQ =@ xU}=kt QO u=mtQ}}eD Q=Okt |xv}W}@Vy=m
|=yxHQO |xty QO u=mtQ}}eD Vy=m OYQO '|O=yvW}B VwQ QO 'Qo}O uNU x@

"CU= |v=QL@ |}=Q}t OQm} wQ R= QDW}@ |O=R;
OvyO|t u=Wv |OOa |=yp=Ft R= pY=L G}=Dv |UQQ@ 'CU= xHwD u=}=W
Q=}U@ |rQDvm |wQ}v R= |W=v pO=at |}=Q}t =@ xU}=kt QO xR=U |a}@] |}=Q}t xm
w syt Q=}U@ Vkv |v=tR Q}N-=D 'Qo}O |wU R= "CU= |WwBsWJ p@=k w lJwm
'OW=@ QDW}@ Q}N-=D u=tR xJ Qy "OQ=O p=ai pQDvm |=yOv}=Qi |}=Q=m QO |}xOvvmu}}aD
QO Q=mOwN CQwYx@ |v=tR |=yQ}N-=D R= ẁv l} "O@=}|t Vy=m sD} Qwor= |}=Q=m
|=yxO=O 'p=ai pQDvm |=yVwQ |xty QO 'Qo}O uNU x@ "Ov=xOW OQ=w pQDvm Ov}=Qi
x@ w x@U=Lt Qorta |wQ}v '=yu; T=U=Q@ xm 'OvwW|t CW=OQ@ QoUL \UwD xR=U
|R=UpOt w |U} wvxt=vQ@ QO xm CU= |Ov}=Qi u=ty u}= "CU= xOW p=ta= xR=U
s=o |=yxO=O T=U=Q@ Qorta |wQ}v 'Qo}O CQ=@a x@ "OwW|t =QH= =yxR=U p=ai pQDvm
QO Q=mOwN CQwYx@ QwmPt |v=tR Q}N-=D QF= 'xH}Dv QO "OwW|t ?=UL u}W}B |v=tR
|}=Q}t |xO=wv=N |=yVwQ 'Qo}O |wU R= "CU= xOW OQ=w |OOa G}=Dv w pQDvm Ov}=Qi
CQ=@a x@ "OvDUy |D=P |v=tR Q}N-=D Ok=i 'OvQ=O |[=} Q |xDU@ |x]@=Q xm |v=QL@
|wQ}v w OvwW|t xO=O Q=Qk 18 |x]@=Q QO |OOa CQwYx@ =yC}tm |xty 'Qo}O
|v=tR Q}N-=D xm CU= |QwQ[ xDmv u}= QmP "OwW|t ?=UL |v; CQwYx@ 'Qorta
sD} Qwor= VRwt; OvtR=}v xm '=yu; Ovv=t w |@Ya |xm@W 'l}DvS |=yVwQ QO
=@ w |[=} Q |xDU@ |x]@=Q R= '|O=yvW}B VwQ QO "OvQ=O |}xS} w C}ty= 'OvDUy
Q}N-=D Ok=i xm CU= xOW xO=iDU= Qorta |wQ}v |x@U=Lt |=Q@ 'XNWt pt=wa

"CU= |v=tR

|Q}oxH}Dv "5
Q_vQO =@ |v=QL@ |}=Q}t |rQDvm Ov}=Qi Ow@y@ |=Q@ u} wv VwQ l} 'Q[=L Q=DWwv QO
|m}t=v}O pO=aD |xrO=at QO u=Uwv Owt wO QF= uOQm OQ=w w Qorta l} \ki uDiQo
u=Uwv |=yOwt uOW |v=QL@ 'pw=ODt |xw}W QO xm CUv=O O}=@ "CU= xOW x�=Q=
pQDvm QO Qorta OvJ R= xO=iDU= w ?Yv "CU= Qorta OvJ R= xO=iDU= OvtR=}v xR=U
x@ 'OQm hQ]Q@ =Q Xkv u}= |O=yvW}B VwQ "CU= xv} RyQB w Q=wWO Q=}U@ p=ai
Q=Qk |}=Q}t \}=QW QO xR=U u=Uwv Owt wO 'Qorta l} \ki R= xO=iDU= =@ xm |}xvwo
x@ wQ}v u}= "OW xDW=OvB |}=Q}t |=ywQ}v x@=Wt Qorta |wQ}v 'OQm} wQ u}= QO "CiQo

xk@] 10 |WQ@ u=tDN=U QO s=@ |xk@] u=mtQ}}eD |v=tR |xJN} Q=D "13 pmW
"p}Hvt |xrRrR CW=ov?=DW CLD

xk@] 10 |WQ@ u=tDN=U QO s=@ |xk@] u=mtQ}}eD |v=tR |xJN} Q=D "14 pmW
"G} QFQwv |xrRrR CW=ov?=DW CLD

|yHwD p@=k u=R}t x@ |O=yvW}B VwQ xm OyO|t MQ QwmPt |O=R; |=yxHQO QO
"CU= xO=O Vy=m =Q =yu;

l} QLD x@ C@Uv s=@ |xk@] |ki= u=mtQ}}eD |v=tR |xJN} Q=D '14 pmW
'8 pwOH QO "OyO|t V}=tv =Q G} QFQwv |xrRrR CW=ov?=DW R= xOt;Q@ |y=ox}mD
VwQ w |v=QL@ |}=Q}t VwQ 'pQDvm uwO@ Cr=L 3 QO u=mtQ}}eD |xv}W}@ Q}O=kt
x=oO}O R= |O=yvW}B |rQDvm VwQ 'Cr=L u}= QO "CU= xOW xU}=kt |O=yvW}B
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