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xtOkt "1
U |=yjQw [7]'xOvwWs}rUD Q=Oh=mW |=yQo =Q}t [7w6]'xOvwWs}rUD Q=Oh=mW w
xOvwW|Q=H Qo =Q}t u=wvax@ [9]'Q=Ox_i=L S=}r; |=yxr}t w [8]'xOvwWsr}UD pmW
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R= xO=iDU= |xO}= 'Q}N= VywSB |xt=O= QO u}vJty [11]"CU= xOW |UQQ@
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C=}�RH =@ xOvwW|Q=H |=yQo =Q}t [13]"CU= xOW |UQQ@ QwmPt Qo =Q}t Q=DiQ w KQ]t
QO [16�14]"OvQ=O |OOaDt |xO=iDU= OQ=wt xR=U |=yCtUk Q}=U QO hrDNt
QO xOvwW|Q=H Qo =Q}t u=wvax@ |Oqwi |=yxrwr R= xO=iDU= |xO}= 'Q[=L VywSB
|=Q@ xO=U |WwQ Cr=L u}= QO "CU= xOW xO=O xaUwD |Oqwi |WtN Cq=YD=
Q=DiQ 'T=U= u}= Q@ "CU= xOW O=yvW}B |}xrwr Qo =Q}t |=Q=O Cq=YD= |L=Q]
=@ w |R=Ux}@W OwOLt u=tr= VwQ R= xO=iDU= =@ |}xrwr Qo =Q}t |=Q=O Cq=YD=
|=Q=O |WtN Cq=YD= w |WtN swUQt Cq=YD= |=Q@ OwHwt |y=oW}=tR; G}=Dv
'xOWs=Hv= |=y|UQQ@ T=U=Q@ R}v '=yDv= QO "CU= xOW xU}=kt Q=Oh=mW Qo =Q}t
x�=Q= xOvwW|Q=H |}xrwr Qo =Q}t |=Q=O Cq=YD= |xv}y@ |L=Q] |=Q@ |}=yO=yvW}B

"CU= xOW

C=irD w xR=U ?} QND R= |Q}owrH '=yxR=U QDW}@ |L=Q] QO |rY= hOy xm OvJ Qy
uOWOQ=w ?Hwt xrRrR R= Oa@ xR=U QO xOWO=H}= O}OW |=y?}U; |rw 'CU= |v=H
x@ wm w �1994� G} QFQwv |=yxrRrR QO "OW Oy=wN xHwD p@=k |r=t |=yCQ=UN
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|=yQo =Q}t R}v u=QoWywSB |NQ@ [5]"CU= xOW |UQQ@ w KQ]t =Qosy |=y?=k
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"|}xrwr Qo =Q}t QO |Q}tN pY=it w |WQ@ pmWQ}}eD O=H}= |xwLv "2 pmW

|xwLv w xOvwW|Q=H |}xrwr Qo =Q}t |=Q=O |Oqwi |WtN p=YD= C=}�RH "3 pmW
"uwDU w Q}D x@ Qo =Q}t p=YD=

"|}xrwr Qo =Q}t |=ylvwDU Q@ OQ=w |=ywQ}v "4 pmW

"OQm Q_vhQY u; QO |oOvwWCNU Q=F; R= Q}D |Q}tN Qovr |x@U=Lt QO u=wD|t
|=y?=k QO |@v=H Q=@ CLD |WtN Qovr Q=Owtv x@ xHwD =@ w C}iQ_ u}= T=U=Q@
Q}D QO OwHwt |WQ@ |wQ}v u=wD|t 'CU= QiY ,=@} QkD Q}D \Uw QO Qovr xm '|WtN
|=yDv= QO PE Q=@ CQwYx@ |WQ@ |wQ}v u}= Q=Okt '4 pmW QO "OQm x@U=Lt =Q
lvwDU Qy Q@ OQ=w |Q=Wi |QwLt |wQ}v Cr=L u}= QO "CU= xOW xO=O u=Wv Q}D
4 pmW QO xm O};|t CUOx@ =ylvwDU O=OaD Q@ wQ}v u}= s}UkD R= |}xrwr Qo =Q}t
CyH QO =yxrwr s=tD |Q=Wi |wQ}v Q=Okt uOw@ Q@=Q@ ZQi xD@r= "CU= xOy=Wt p@=k

|O=yvW}B |}xrwr Qo =Q}t =@ |WtN p=YD= "2
|WtN p=YD= QO |O=yvW}B |}xrwr Qo =Q}t C=}�RH "1"2

QO xOWO=H}= |=yQovr w =ywQ}v p=kDv= |xi}_w |Oqwi |=yxR=U QO |WtN p=YD=
xOWO=H}= |=yQovr "OQ=O xOya Q@ |rY= <=[a= x@ =QhrDNt |=y|Q=PoQ=@CLD Q}D
pkDvt |Oqwi uwDU x@ p=YD= \UwD '|@v=H w |rkF |=ywQ}v CLD Q}D |=yDv= wO QO
j} Q] R= QwmPt |=yQovr '|}xrwr Qo =Q}t |=Q=O xOWO=yvW}B p=YD= QO "OvwW|t
'pmW Q}}eD O=H}= QF= QO wQ}v p=kDv= u}L QO w OvwW|t pkDvt uwDU x@ |}xrwr Qo =Q}t
O=H}= |Q}tN pY=it =yv; QO w OvwW|t s}rUD Q=JO |}xrwr Qo =Q}t |=ylvwDU
|Oqwi ?=k |WtN p=YD= QO |}xrwr Qo =Q}t |Q}oQ=Qk |xwLv '1 pmW QO "OwW|t
R= xO=iDU= =@ x=ox}mD x@ =yxrwr p=YD= xmv}= x@ xHwD =@ xD@r= "CU= xOW xO=O u=Wv
Ow@ Oy=wN xrwr Q]k R= QDtm |Q=Okt Qo =Q}t lvwDU O=R; pw] 'OQ}o|t CQwY VwH
"�2 pmW� CiQo Ovy=wN xrY=i lvwDU |=yDv= wO R= |Q=Okt R}v |Q}tN pY=it w
hrDNt |=yC}iQ_ x@ u=wD|t =yxrwr O=OaD w pw] 'Q]k 'Ct=N[ Q}}eD =@
QO |Q}tN pYit O=H}= "Ci=} CUO uwDU x@ Q}D Qovr p=kDv= |=Q@ Q_vOQwt
w Qo =Q}t x@ uwDU R= xOWpkDvt |WtN Qovr V}=Ri= R= |}xrwr Qo =Q}t |=ylvwDU
"Ovm|t |Q}owrH uwDU w Q}D pt=W p=YD= |rY= <=[a= QO CQ=UN O=H}= R= R}v
|Q}tN pY=it p}mWD w Qo =Q}t lvwDU QO pmW Q}}eD O=H}= |xwLv '2 pmW QO

"CU= xOW xO=O u=Wv l}D=tW CQwYx@ u; QO
QO |QBU R= uwDU x@ Q}D p=YD= |=Q@ 'Q[=L Q=DWwv QO xOWO=yvW}B p=YD= QO
'3 pmW "CU= xOW xO=iDU= u}}=B p=@ QO |}xrwr Qo =Q}t =@ x=Qty q=@ w u}}=B p=@
Oa@ Qo =Q}t Z} waD QO CrwyU |=Q@ "OyO|t u=Wv =Q |}xrwr Qo =Q}t =@ p=YD= C=}�RH
xO=iDU= Ctw=kt QB |=yI}B =@ |J}B Cq=YD= R= O}OW |xrRrR CLD uO}O ?}U; R=
u}}=B p=@ QO Qo =Q}t |Q}oQ=Qk w xO=iDU= OQwt |J}B p=YD= x@ xHwD =@ "CU= xOW
xOQDUo ?}U; x@ R=}v uwO@ w O=} R CaQU w sm |xv} Ry =@ xrRrR R= Oa@ Qo =Q}t 'Q}D
QO '|J}B p=YD= R= xO=iDU= x@ xHwD =@ "CU= Z} waD p@=k |}xR=UQ}e <=[a= x@
QwmPt Cq=YD= "CU= Z} waD p@=k xrRrR R= Oa@ R}v |v=kwi p=@ |QBU 'R=}v CQwY
OvDUy =QH= p@=k |oO=U x@ |}xrwr Qo =Q}t |x}yD QO jQw w xrwr R= xO=iDU= x@ xHwD =@
"CU}v =yu; O}rwD |=Q@ |O=} R XYND x@ R=}v w OvQ=O |v}}=B CN=U |xv} Ry w

|}xrwr Qo =Q}t |=Q=O Cq=YD= |L=Q] |xwLv "2"2
G}=Dv T=U=Q@ uwDU w Q}D <=[a= '|}xrwr Qo =Q}t |=Q=O |WtN Cq=YD= |L=Q] QO
|D=}�RH |}xrwr Qo =Q}t p=YD= "OvwW|t |L=Q] pwtat |=yxR=U QO ?=k p}rLD
"OwW |L=Q] xOQ=w |=yQ=@ w Q}D |WtN C}iQ_ T=U=Q@ O}=@ xm OQ=O 3 pmW Ovv=t
|xv}W}@ 'uwDU w Q}D QO ?wr]t=v |Q}tN |=ypmW Q}}eD O=H}= R= |Q}owrH |=Q@
s}rUD Qovr R= QDtm O}=@ |}xrwr Qo =Q}t j} Q] R= uwDU x@ Q}D R= p=kDv= p@=k Qovr
Qovr |xv}W}@ wQ u}= R= 'CU= xDiQo Q=Qk Q}D u}}=B p=@ QO |}xrwr Qo =Q}t "OW=@ Q}D
j} Q] R= p=kDv= p@=k |wQ}v |xv}W}@ ?Q[pY=L R= uwDU w Q}D u}@ xOWpkDvt
QO hT � uwDU x@ xOWpYDt u}}=B w q=@ |QBU u}@ |xrY=i QO |}xrwr Qo =Q}t
QDtm Q=Okt x@ QwmPt |xOWpkDvt Qovr uOQm OwOLt |=Q@ "O};|t CUOx@ �4 pmW
Q}D |v=DLD p=@ |wQ}v =@ xm Qo =Q}t QO wQ}v p=kDv= C}iQ_ 'Q}D s}rUD |WtN Qovr R=
|}xrwr Qo =Q}t C}iQ_ 'Q[=L Q=DWwv QO "OwW OwOLt O}=@ '�1 pmW� CU= Q@=Q@
Qovr Q=Okt x@ Qo =Q}t\UwD uwDU w Q}D u}@ p=kDv= p@=k Qovr |xv}W}@C@Uv CQwYx@
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"|oOvwWCNU QF= uDiQo Q_vQO

=ylvwDU |QwLt |wQ}v CQwYx@� Q}D QO xrRrR R= |W=v |WQ@ |wQ}v PE 'u; QO xm
Qovr pLt |x} w=R � '�=yxrwr O=OaD Q@=Q@ 2� =ylvwDU O=OaD n '�OW Oy=wN pkDvt
j@=]t� Qo =Q}t O=R; pw] QO Qo =Q}t lvwDU |=yDv= |x} w=R �0 '5 pmW j@=]t
QO xOWO=H}= Qovr M w Qo =Q}t lvwDU Qy Q@ xOWOQ=w |WQ@ |wQ}v F '�5 pmW

"CU= �1 |x]@=Q� Qo =Q}t lvwDU |=yDv=
|Q}ojDWt R= xO=iDU= =@lvwDUpN=O QO xv}W}@ QovrpLt|x} w=RCr=Lu}= QO

%Ot; Oy=wN CUOx@ 4 |x]@=Q CQwYx@
�Mmax = tan�1(n� F

PE
) � �0 (4)

xm CU= lvwDU pN=O QO xv}W}@ Qovr O=H}= pLt |x} w=R �Mmax 'u; QO xm
|QwLt Q=@ xm |Dr=L QO "CU= Q@=Q@ (�0) Qo =Q}t lvwDU |=yDv= |x} w=R =@ QFm =OL
|WtN Qovr p=kDv= R= |W=v |WQ@ |wQ}v x@ C@Uv (PE=n) lvwDU x@ xOWp=ta=
|=yDv= wO QO |Q}tN pY=it 'OW=@ QDtm |yHwD p@=k u=R}t x@ '(F ) uwDU x@ Q}D R=
'|WQ@ |wQ}v x@ |QwLt Q=@ C@Uv V}=Ri= =@ "OW Oy=wN p}mWD Qo =Q}t lvwDU
OwHw sOa Cr=L QO w OQm Ovy=wN CmQL lvwDU |xv=}t CtU x@ |Q}tN pY=it

"OwW|t p}mWD lvwDU |xv=}t QO |Q}tN pYit l} '|WQ@ |wQ}v
xi=[= QF= '|}xrwr Qo =Q}t lvwDU |Q}tN |WtN C}iQ_ |x@U=Lt |=Q@
Q_vQO "OwW|t xDiQo Q_v QO 6 pmW j@=]t Kr=Yt |oOWCNU R= |W=v Ctw=kt
Rw}i Vkv |}xrwr Qo =Q}t xm CU= p}rO u}= x@ |}xrwr Qo =Q}t QO |oOvwWCNU uDiQo
uO}O?}U; ?Hwt u; |xOWv|v}@V}B C}iQ_ V}=Ri= w Ovm|t =i}= xR=U QO =Q
|=yQo =Q}t R= xO=iDU= |xiUri hqNQ@ ẁ[wt u}= "OW Oy=wN xR=U |rY= <=[a=
QF= uDiQo Q_vQO =@ O}=@ =Q |}xrwr Qo =Q}t C}iQ_ u}=Q@=v@ "CU= xR=U QO xOvwW|Q=H
|Q}tN |WtN C}iQ_ |xv}W}@ '6 pmW x@ xHwD =@ "OQm OQw;Q@ |oOvwWCNU

%CU= x@U=Lt p@=k 5 |x]@=Q CQwYx@ Qo =Q}t lvwDU
Mcr = b� t2 � Fy

4 + b� t2 � (Fu � Fy)
6 (5)

|oOvwWCNU QF=uDiQo Q_vQO =@|}xrwr Qo =Q}t|Q}tN|WtNC}iQ_Mcr 'u; QO xm
Kr=Yt |}=yv VvD Fu 'xrwr Kr=Yt s}rUD VvD Fy '�6 pmW j@=]t� xrwr QO

"CU= �lvwDU ZQa� xrwr pw] b w xrwr Ct=N[ t 'xrwr
|=yxrwr O=OaD =OD@= '|}xrwr Qo =Q}t QO xO=iDU= OQwt |=yxrwr |L=Q] |=Q@
C}iQ_ R= xO=iDU= =@ TBU "CU= xOW u}}aD Qo =Q}t QO xO=iDU= |=Q@ Q_vOQwt
|=ywQ}v '�Q}D |Q}tN C}iQ_ R= |OYQO ?UL Q@� Qo =Q}t |L=Q] |=Q@ Q_vOQwt
2 '1 \@=wQ uO=OQ=Qk R= "CU= xOW u}}aD 5 pmW j@=]t Qo =Q}t lvwDU Qy Q@ OQ=w
|wQ}v w lvwDU |WQ@ |wQ}v ?UL Q@ |WtN Qovr |xv}W}@ '3 |x]@=Q QO 4 w
|xv}W}@ uO=O Q=Qk Q@=Q@ =@ u=wD|t Cr=L u}= QO "CU= xOW u}}aD u; Q@ OQ=w |QwLt

"xOQ=w |=yQ=@ CLD |}xrwr Qo =Q}t lvwDU |rN=O |=ywQ}v "5 pmW

O=OaD n w =yxrwr R= l} Qy Q]k d 'QwmPt pmW QO "CU= xOW s=Hv= |R=UxO=U
"OyO|t u=Wv =Q �OwW xaH=Qt 2 pmW x@ '=yxrwr O=OaD Q@=Q@ wO� =ylvwDU

R= QDtm lvwDU O=R; pw] '|}xrwr Qo =Q}t p=YD= |=Q@ VwH R= xO=iDU= x@ xHwD =@
lvwDU x@ xOWp=ta= |=ywQ}vCr=L u}= QO xm �xrwr Q]k 0 9 OwOL�CU= xrwr Q]k
xO=iDU= =@ "CU= u=tm l} R= |DtUk 'Qo =Q}t lvwDU w xOw@ ?5 pmW j@=]t Qo =Q}t
'?5 pmW j@=]t Qo =Q}t lvwDU x@ |r=ta= |=ywQ}v x@ xHwD =@ w pO=aD \@=wQ R=
1 |x]@=Q CQwYx@ |]N Cr=L QO lvwDU |=yx=ox}mD QO xOWO=H}= |WtN Qovr

%O};|t CUOx@
M = F � l

2 (1)

|WQ@ |wQ}v F '�5 pmW� Qo =Q}t lvwDU |=yDv= QO xOWO=H}= Qovr M 'u; QO xm
pw] R}v l w uwDU x@ Q}D R= |WtN Qovr p=kDv= R= |W=v Qo =Q}t lvwDU Qy Q@ xOWOQ=w
|Q}tN Qovr R= |OYQO T=U=Q@ Qo =Q}t C}iQ_ xmv}= x@ xHwD =@ "CU= lvwDU O=R;
|=Q@ xOWxDiQo Q_v QO C}iQ_ T=U=Q@ =Q F |WQ@ |wQ}v u=wD|t 'OwW|t u}}aD Q}D

%OQm x@U=Lt 2 |x]@=Q CQwYx@ =ylvwDU O=OaD w `=iDQ= 'Qo =Q}t
F = Mp�

n� hT (2)

|Q}tN Qovr R= |OYQO Mp� 'Qo =Q}t lvwDU Q@ OQ=w |WQ@ |wQ}v F 'u; QO xm
w |}q=@ T RmQt u}@ |xrY=i hT w �=yxrwr O=OaD Q@=Q@ 2� =ylvwDU O=OaD n 'Q}D

"CU= uwDU x@ xOWpYDt |v}}=B T
Qo =Q}tlvwDU 'lvwDU |=yx=ox}mD QO xOWO=H}= |=yQovr |x@U=Lt x@ xHwD =@
|=yDv= wO QO|WtN Qovr w|WQ@ |wQ}v '|QwLt |wQ}v Q}F-=DCLD A5 pmW j@=]t
QO |rN=O |WtN Qovr 'xOWQmP |=ywQ}v V}=Ri= =@ Cr=L u}= QO "OQ=O Q=Qk OwN
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' ẁ[wt u}= x@ xHwD =@ "�2 pmW� OwW|tv O=H}= |rmWQ}}eD ,=@} QkD x=ox}mD x@ xrwr
uDW=Oxov C@=F |=Q@ �Tie� O}k Q=R@= R= x=ox}mD x@ xrwr |xQ=OH p=YD= |R=UpOt QO
|HvUCLY QO ZQi u}= CLY "CU= xOW xO=iDU= sy x@ C@Uv CtUk wO

56



3/
2|

xQ=t
W'

33
�2

|xQ
wO'

�13
96

R}}=B
�h

}QW
u=Qt

a|
UOv

yt

[7]"W |xvwtv |UOvy C=YNWt "10 pmW

"pw=ODt |WwH |WtN p=YD= "11 pmW

"|}xrwr Qo =Q}t "8 pmW

|Q=PoQ=@ CLD |y=oW}=tR; w |OOa u=mtQ}}eD Q=@ |vLvt |xU}=kt "9 pmW
"|}xNQJ

pw=ODt |WwH |WtN p=YD= "2"2"3
|WtN p=YD= |xvwtv l} [7]'2009 p=U QO |WywSB QO xOWV}=tR; pw= |xvwtv
VwH R= QwmPt p=YD= QO "CU= xOw@ 10 pmW QO xOWxO=O u=Wv �W� |Oqwi
|xwLv '11 pmW QO "CU= xOW xO=iDU= uwDU x@ Q}D p=YD= |=Q@ pt=m Pwiv =@ |Pwiv
QO |}=yv |}=H@=H =@ Q_=vDt |x_Lr QO RU}t uwi VvD `} RwD w xvwtv |Ov@u=tr=
|y=oW}=tR; w |OOa G}=Dv u}@ |xU}=kt "CU= xOW xO=O u=Wv OwOLt u=tr= pOt

"CU= p=YD= Q=DiQ ?U=vt |R=Ux}@W |xOvyOu=Wv '12 pmW QO

Q=Oh=mW Qo =Q}t |=Q=O |Oqwi |WtN Cq=YD= "3"2"3
|xvwtv 2 pt=W [7]'2009 p=U QO xOWV}=tR; |Oqwi p=YD= Qo}O |=yxvwtv
|=yC}iQ_ =@ Q=Oh=mW |xOvwW|Q=H |=yQo =Q}t |=Q=O |Oqwi |WtN p=YD=
R= xO=iDU= =@ =Hv}= QO xm CU= xOw@ �D2 w D1 |xvwtv� �63 w �34 Cw=iDt

57



"""|
Oqw

i|
WtN

Cq
=YD

=Q=D
iQ|

UQQ
@

"�D1 xvwtv� Q=Oi=mW Qo =Q}t |=Q=O |Oqwi |WtN p=YD= "14 pmW

|xvwtv w OwOLt u=tr= pOt R= pY=L u=QwO - Qovr |vLvt |xU}=kt "15 pmW
"|y=oW}=tR;

u=tr= G}=Dv R= pY=L |xk@] |@Uv u=mtQ}}eD Q@=Q@ QO Qovr |vLvt "12 pmW
"W |xvwtv |=Q@ |y=oW}=tR; w OwOLt

w D1 |=yxvwtv� Q=Oh=mW Qo =Q}t |=Q=O |Oqwi Cq=YD= |xUOvy "13 pmW
[7]"�D2

?}DQD x@ Q=Oh=mW |=yQo =Q}t |L=Q] "CU= xOW |UQQ@ OwOLt u=tr= |R=UpOt
V}=Ri= =@ "CU= xOW s=Hv= uwDU x@ Q}D |Q}tN Qovr �63 w �34 p=kDv= |=Q@
|WtN Qovr V}=Ri= R= Q=Oh=mW Qo =Q}t QO xOWO=H}= |Q}tN pY=it 'Q}D QO Qovr
|O=yvW}B |}xrwr Qo =Q}t QO xr�Ut u}= x@=Wt xm Ovm|t |Q}owrH uwDU x@ xOWpkDvt
xOW xO=O u=Wv 13 pmW QO Q=Oh=mW Qo =Q}t w p=YD= C=}�RH "OQ=O OwHw R}v
|R=UpOt QO RU}t uwi VvD `} RwD w |Ov@u=tr= |xwLv '14 pmW QO "CU=
w D1 |xvwtv 2 |W}=tR; w |OOa G}=Dv |xU}=kt "OwW|t xOy=Wt D1 |xvwtv
OwOLt u=tr= VwQ x@ |R=Ux}@W ?U=vt CkO |xOvyOu=Wv '15 pmW QO D2

"CU= QwmPt |=yxvwtv QO

58



3/
2|

xQ=t
W'

33
�2

|xQ
wO'

�13
96

R}}=B
�h

}QW
u=Qt

a|
UOv

yt

G}=Dv =@ |Q=PoQ=@ pm}Ul}CLD |OOa u=QwO - Qovr|vLvt |xU}=kt "16 pmW
"W |xvwtv |=Q@ |y=oW}=tR;

G}=Dv =@ |Q=PoQ=@ pm}Ul}CLD |OOa u=QwO - Qovr|vLvt |xU}=kt "17 pmW
"|y=oW}=tR;

"|}xrwr Qo =Q}t |=Q=O |=yxvwtv |Ov@u=tr= |xwLv "18 pmW

|}xrwr Qo =Q}t |=Q=O |WtN p=YD= "4
|}xrwr Qo =Q}t |=Q=O |WtN Cq=YD= |xU}=kt Q=}at "1"4

|y=oW}=tR; G}=Dv w |}xrwr Qo =Q}t |=Q=O |WtN Cq=YD= G}=Dv |xU}=kt Qw_vt x@
|y=oW}=tR;|=yxvwtv R= 'Qo =Q}t|=Q=OCq=YD= Q}=Uwpw=ODt|WwH|OqwiCq=YD=
Qo =Q}t Cr=L u}= QO [7]"CU= xOW xO=iDU= '�13 w 10 |=ypmW� 2009 p=U QO
p=YD= |v}}=B p=@ QO �63 w �34 |=yC}iQ_ =@ �1"2 CtUk� |O=yvW}B |}xrwr
xv}W}@ Ctw=kt '|DNU |xU}=kt 'Q[=L VywSB R= hOy "CU= xOW xO=O Q=Qk
Qo =Q}t |=Q=O |WtN 'pw=ODt |WwH |WtN |Oqwi Cq=YD= QO |SQv= ?PH w
uOw@ u=Um} x@ xHwD =@ "CU= xOvwW|Q=H |}xrwr Qo =Q}t |=Q=O |WtN w Q=Oh=mW
QO CrwyU |=Q@ '|UQQ@ OQwt Cq=YD= s=tD |=Q@ |Q=PoQ=@ |xwLv w uwDU w Q}D O=a@=
|Q=PoQ=@ |xkrL u} QD|vwQ}@ R= \ki |UQQ@ OQwt Cq=YD= s=tD QO 'G}=Dv |xU}=kt
p=ta= CLD Q}D |=yDv= Cr=L u}= QO "CU= xOW xO=iDU= |y=oW}=tR; |xvwtv
Q=Qk |}xNQJ CQwYx@ |y=oW}=tR; |}=H@=H |xkrL u} QD|vwQ}@ u=R}t x@ |}=H@=H

"CU= xDiQo
17w16 |=ypmWCQwYx@|y=oW}=tR;|=yxvwtv|=Q@Cr=Lu}= QOp}rLDG}=Dv
|Q=PoQ=@ |xkrL u} QD|vwQ}@ Q=DiQ uDiQo Q_vQO =@ =yu; j@=]t xmCU= xOy=Wt p@=k
|y=oW}=tR; w |OOa u=QwO - Qovr|vLvt Q=DiQ 'OwOLt <=RH=p}rLD QO|y=oW}=tR;
G}=Dv |xU}=kt |=Q@ QwmPt |OOa |vLvt R= w OQ=O |@ wN j@=]D QwmPt |xkrL |=Q@

"OW Oy=wN xO=iDU= |}xrwr Qo =Q}t |=Q=O p=YD= Q=DiQ |UQQ@ QO

|UQQ@ OQwt Cq=YD= C=}�RH "2"4
|L=Q] '�2"2 CtUk� |O=yvW}B |}xrwr Qo =Q}t |=Q@ xOWQmP |L=Q] VwQ T=U=Q@
x@ xHwD =@ "CU= xOW s=Hv= 3 pmW j@=]t C=}�RH =@ |}xrwr Qo =Q}t |=Q=O Cq=YD=
|y=oW}=tR; G}=Dv =@ xU}=kt Qw_vt x@ CtUk u}= QO xOW|L=Q] Cq=YD= R= xmv}=
x@=Wt|}xrwr Qo =Q}t |=Q=O|UQQ@ OQwt Cq=YD= |xUOvy w O=a@= 'CU= xOW xO=iDU=
xDiQo Q_v QO 1 pwOH j@=]t xO=iDU= OQwt Kr=Yt C=YNWt w 13 pmW p=YD=
|=yC}iQ_ T=U=Q@ |UQQ@ OQwt Cq=YD= QO |}xrwr Qo =Q}t C=YNWt "Ov=xOW
'p=YD= |xUOvy xmv}= x@ xHwD =@ "CU= xOW x@U=Lt 2 pwOH CQwYx@ hrDNt
p=ta= CQwY x@ =yxvwtv |Q=PoQ=@ R}v Cr=L u}= QO &CU= 13 pmW p=YD= x@=Wt
CQwYx@ w ��6 OwOL Ci} QO� QDt|r}t 170 u=R}t x@ Q}D |=yDv= x@ |}=H@=H
Qo =Q}t |=Q=O |=yxvwtv |Ov@u=tr= |xwLv '18 pmW "CU= xOW s=Hv= |}xNQJ

"OyO|t u=Wv |rm Cr=L QO =Q |}xrwr

=@ �63 w �34 C}iQ_ =@ |=yxvwtv G}=Dv |xU}=kt w p}rLD "3"4
|y=oW}=tR; G}=Dv

C}iQ_ =@ |}xrwr Qo =Q}t |=yxvwtv u=QwO - Qovr |vLvt |OOa G}=Dv '19 pmW QO
|WwH |xvwtv u=QwO - Qovr |vLvt |OOa G}=Dv =@ xU}=kt QO �63 w �34
V}=Ri= =@ xm OwW|t xOy=Wt QwmPt pmW QO "CU= xOW xO=O u=Wv |y=oW}=tR;
x@ w xDi=} V}=Ri= p=YD= QO xOWptLD |}=yv |WtN Qovr '|}xrwr Qo =Q}t C}iQ_

"CU= xOW l}ORv Q}D |Q}tN Qovr OL
|=Q=O p=YD= OwOLt u=tr= p}rLD R= pY=L u=QwO - Qovr |vLvt '20 pmW QO
�34 |=yC}iQ_ =@ [7]'|y=oW}=tR; Q=Oh=mW Qo =Q}t |=Q=O p=YD= w |}xrwr Qo =Q}t
p=YD= Q=DiQ xm OwW|t xOy=Wt QwmPt pmW j@=]t "CU= xOW xU}=kt �63 w

59



"""|
Oqw

i|
WtN

Cq
=YD

=Q=D
iQ|

UQQ
@"|UQQ@ OQwt Cq=YD= hrDNt <=RH= QO xO=iDU= OQwt Kr=Yt C=YNWt "1 pwOH
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