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swyit ẁv u}= xmv}= |=Q@ "OwW|t xO}t=v VyHwQi |Q=O}=B=v '|rO=aD |=yQ=DN=U
Cr=L l} O}=@ ,=t=Rr= `HQt |rO=aD Cr=L 'OW=@ OwyWt |m} R}i Qw]x@ |Q=O}=B
OwW|t xO=iDU= hwv=B=}r `@=D R= |v=QL@ |wQ}v u}}aD |=Q@ w OW=@ |a[wt Q=O}=B

%�2 |x]@=Q�
V (C) = � (C)�� (p0) (2)

pwL V (C) R=QD Kw]U =@ \@DQt Cr=L |=[i QO pO=aD p0 \=kv `} RwD |xar=]t
|x]kv |xQ=@ QO G}=Dv u}= x@ QHvt jtasm |Uwk Q}D |=Q@ p0 |D=P |rO=aD |x]kv

%OW Oy=wN �p |v=QL@
P0 |a[wt |rO=aD Q=DN=�U l} \ki '0 < �1 < 2( �D= �B)1=2 <=R= x@ "1
wQ}v xm CU}v s�yt u}=Q@=v@ w OQ=Ov OwHw Q}N= |xR=@ QO �p w OQ=O Ow�Hw
|wQ}v w CU= Q=O}=B VyHwQi |xO}OB Q@=Q@ QO |Uwk Q}D 'OW=@ nQR@ xR=Ov= xJ

"OW=@ xDW=O |Q=Okt Qy Ov=wD|t |v=QL@
OwHw |v=QL@ |x]kv xU ' 2( �D= �B)1=2 � �1 � (9 �D=2 �B)1=2 <=R= x@ "2
pmW QO a1 ?UL Q@ |SQv= Q=Owtv R= xO=iDU= =@ p1(2) w p; (1)1p0 %OQ=O
u}rw= xm CU= XNWt �CU= QiY an; n = 3; 2; ::: Q}O=kt Q}=U� 12
|x]kv 'Ovm|t OQwNQ@ p0 pwL V (C) R=QD K]U \U@ xm |v=QL@ |x]kv

"CU= p; p�1 TB 'CU= p(1) |v=QL@
|=Q@ 'jtasm |Uwk Q}D |v=yo =v VyHwQi |xO}OB p@=kt QO Q=O}=B |x}L=v RQt
e |x]@=Q R= R}v u; |x}rw= jta Q=Okt w CU= �a = 2 C@=F OOa Q@=Q@ uoty O=wt
w CU= �a = 2(D=B)1=2 Q@=Q@ |a@=D GQOt O=wt |=Q@ RQt u}= "O};|t CUOx@
`=aW =@ ?U=vDt xm Ow@ Oy=wN e = 4ra Q@=Q@ R}v |Uwk Q}D |x}rw= jta |x]@=Q
`} RwD Q=Okt |xv}tm =} xv}W}@ =@ �a |xv}tm =} xv}W}@ Q=Okt w CU= |DiU uw}U=Q} S
'jtasm |Uwk |=yQ}D QO |a@=D GQOt Q=DN=U |Q}oQ=m x@ =@ "OQ=Ov |]=@DQ= |DiU
sy=Qi =Q u=mt= u}= K=Q] |=Q@ xm OQ=O OwHw �a |=Q@ |}xvt=O 'uotyCr=L hqNQ@

"jtasm |Uwk Q}D |=Q@ |Wv=tm Owt "11 pmW

"OwW|t xO}t=v |v=QL@ |wQ}v 'Ovm O=H}= MU=B QO O=} R |Q}}eD xm |} wQ}v QDt=Q=B
R= |v=yo =v Qw]x@ jtasm |Uwk Q}D '|v=QL@ |} wQ}v K]U R= wQ}v |]ND R= TB
"Ovm|t VyH u; Qw=HtQ}e Q=O}=B |rO=aD Q=DN=U l} x@ Q=O}=B |rO=aD Cr=L l}
|=yQ}D R= syt |xYNWt l} xm OwW|t xO}t=v VyHwQi 'Q=O}=B=v |xO}OB u}=
xHwD =@ jtasm |Uwk |=yQ}D |Q=O}=B |UQQ@ QO =yVywSB "CU= jtasm |Uwk
%OvwW |Ov@s}UkD xDUO wO x@ Ovv=wD|t '=yu; Q@ xOW p=ta= |[Qa Q=@ |ovwoJ x@
OwW|t ZQi |m}D=DU= |Q=O}=B EL@ QO "|m}t=v}O |Q=O}=B w |m}D=DU= |Q=O}=B
Q=DiQ Cra x@ "CU= xOW p=ta= |m}D=DU=x@W Cr=L l} QO |[Qa |Q=PoQ=@ xm
CU= umtt |}xv=oOvJ Q=O}=B |rO=aD |=yC}a[w '|Uwk Q}D pmWQ}}eD |]NQ}e
x@ Q=O}=B |rO=aD Cr=L l} R= CU= umtt |Uwk Q}D Q=DN=U w OW=@ xDW=O OwHw

"Ovm VyH |Qo}O Q=O}=B |rO=aD Cr=L
|=yxR=U|m}t=v}O|v=QL@ |=ywQ}v OQw;Q@ QO xOWxO=iDU=|=yQ=my=Q|rm Qw] x@
OQm} wQ %OvwW|Ov@xDUO Ovv=wD|t OQm} wQ wO QO 'OvQ=O|m}t=v}O |Q=PoQ=@ xm 'u=UWm
CU= QwmPt |=ysDU}UCmQL CqO=at p}rLD QO |OOa |=yVwQ R= xO=iDU= 'pw=
QDt=Q=B Q}O=kt `=wv= |=Q@ |m}t=v}O pw=ODt Q=@ CLD xR=U l} |m}t=v}O Vv=tm =D
Qw_vt x@ "OwW R=QL=|m}t=v}O |Q=O}=B QO sDU}U |xR=U MU=B w OwW|UQQ@|} wQ}v
O}=@ xDUw}B|xR=Ul} 'CmQL|r}Uv=Qi}O|xrO=atpL|=Q@|OOap}rLD|R=UxO=U
u}vJ|=Q@ xm|O=R;|=yxHQOO=OaD?re= w OwWl}miD|O=R; xHQOu}OvJ =@|rOt x@
CkO "O@r]|t =Q |Q=}U@ C=@U=Lt w CU= O=} R 'OwW|t xDiQo Q_v QO |}=ysDU}U
CkO w O@=}|t p}rkD sDU}U |O=R; |=yxHQO O=OaD x@ xDU@=w ?re= |OOa OQm} wQ
sDU}U |rm |SQv= |xar=]t 'swO OQm} wQ "CU= xOW P=ND= |OOa |x@U=Lt VwQ
x@ j} Q] wO x@ 'Q}N= OQm} wQ QO "OwW|t xDN=vW R}v |SQv= |=yVwQ u=wva x@ xmCU=
|R=i |xLiY QO sDU}U|rm |SQv= 'pw= VwQ QO "OwW|t xDN=OQB sDU}U |xar=]t
u; |R=i |xLiY C=YNWt x@ sDU}U|v=QL@\}=QW 'u; QO xm [16]'OwW|t|UQQ@
|=y|oS} w 'CmQL |xrO=at |wQ R=|v=QL@ \=kv u}}aD =@ =OD@= 'wQ u}= R= "CU= xDU@=w
xO=iDU= =@ xmCU= u}= QO u;C}ty= w OwW|t|UQQ@ |R=i |xLiY QO|v=QL@ \=kv
|m}t=v}O |Q=O}=B=v w |Q=O}=B |=Q@|i=m\}=QW|x}rm u=wD|t 'xOWxQ=W=|=y|oS} w R=
=@ [17]'CU= Q=wDU=|SQv= |Q=DU}=BpY=T=U=Q@ xm 'swOVwQ QO "OQmu}}aD =Q sDU}U
"OvwW|tu}}aD|v=QL@|=ywQ}v w|v=QL@\}=QW 'sDU}U|rm|SQv=|xrO=at R= xO=iDU=
Vv=tm |v=QL@ |wQ}v u}}aD QO |Q=}at xm CU= u}= QO swO OQm} wQ |rY= C} Rt
"OvQ=OvsDU}UCmQLCqO=atpL x@|R=}v u=QoWywSB,qta w Ovm|t sy=Qi|m}t=v}O

VyHwQi |xO}OB u}}aD |=Q@ |}x@ Q[ |v=QL@ Q=@ "6
|m}t=v}O

Q_vOt KQW u}= x@ |m} R}i swyit '|m}t=v}O VyHwQi |Q=O}=B=v h}YwD EL@ QO

22



3/
1|

xQ=t
W'

38
�2

|xQ
wO'

�14
01

R}}=B
�h

}QW
u=Qt

a|
UOv

yt

"Awv=m Q=Hiv= CLD |}xJQ=B uD@ |=Q@ xOt; CUOx@ |}=Hx@=H QwDv=m "13 pmW

"Awv=m Q=Hiv= CLD |}xJQ=B uD@ |xv}W}@ VvD QwDv=m "14 pmW

"Q=Ri=sQv QO |O=@ |xR=U R= xOt; CUOx@ |}=Hx@=H QwDv=m "15 pmW

xvwtv K]U QO |@=QN I}y TB &CU= |tm Q=}U@ Q=Okt xm 'CU= 9e�6 |xR=Ov=
0=15 Q=Okt |}xJQ=B uD@ |xvwtv QO xOWO=H}= VvD |xv}W}@ u=R}t w xOWv O=H}=
'CU= xO=O MQ 14 pmW j@] 'xOW |R=Ux}@W |}xJQ=B uD@ \Uw QO w p=mU=B=ot
|O=} R Q=}U@ |xrY=i |}xJQ=B uD@ ptLD p@=k VvD =D w CU= |tm Q=}U@ Q=Okt xm
u=R}t x@ \ki l =N |Q=PoQ=@ CLD '|}xJQ=B uD@ |r}HaD x=oy=vB R= xO=iDU= "OQ=O
C@Uv |r}HaD x=oy=vB R= xO=iDU= w CU= xOW O=H}= |}=Hx@=H u; QO QDt|r}t 3=6
=Q |QDy@ |O=YDk= w |vt}= C}r@=k 'TOkt u=QwO QO xOW xO=iDU= |=yy=oy=vB x@

"�15 pmW� OyO|t x�=Q=

Q}D |x}rw= O=a@= R= ?U=vt ?=NDv= l} '|a@=D GQOt O=wt uDiQo Q_vQO =@ xm Ovm|t
x@ \ki "OW=@ xDW=O CUO QO R=}vOQwt |=[i w OQ@ Q=m ẁv x@ xDU@ jtasm |Uwk
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