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! L2 DQm2 T�b Ŀ #B2M ŀ \
! L2 DQm2 T�b b2HQM HǶ2biBK�iBQM ?2m`BbiB[m2 \

! S`Q#HĕK2b /2 +QHH�#Q`�iBQM ,

! .BH2KK2 /m T`BbQMMB2`
aBH2M+2 �++mb�iBQM

aBH2M+2 y y Ry R
�++mb�iBQM R Ry 8 8

! �KTHB}+�iBQM /2 p�H2m`b ?2m`BbiB[m2b

! lM2 p�H2m` 7�B#H2 K�Bb BbQHû2 /�Mb mM2 xQM2 /�M;2`2mb2 b2`�
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_2+?2`+?2 /�Mb H2b �`#`2b /2 D2mt
GǶ2bT�+2 /2b ûi�ib �ii2B;M�#H2b T2mi āi`2 ;B;�Mi2b[m2X AH /ûT2M/ ,
! 6�+i2m` /2 #`�M+?2K2Mi # /m D2m
! LQK#`2 /2 +QmTb M /ǶmM2 T�`iB2

A/û2 /2b i�BHH2b /2 +2`i�BMb D2mt
! ú+?2+b , T � j8 2i M � jy +QmTb �m KBMBKmK

%;`�T?2 /Ƕûi�ib% 4 j8jy

aQBi kyNNRjNe9kNeeRNyRd9N8jR9ekjyk3yjNNjkk8yNde8ek8
! Pi?2HHQ , 8 ≤ # ≤ R8
! :Q , # � jey

AH 7�mi `2i`Qmp2` HǶB/û2 /ǶûH�;�;2 /2 HǶ�`#`2 /2 `2+?2`+?2X
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1H�;�;2 2{+�+2 /2 HǶ�`#`2 AA

.2mt ivT2b /2 +QmT2b , α 2i β
! α , H2 K2BHH2m` +?QBt ¨ mM BMbi�Mi /QMMû TQm` J�t bm` H2

+?2KBM /ûp2HQTTûX G� p�H2m` α 2bi +`QBbb�Mi2
! β , H2 K2BHH2m` +?QBt ¨ mM BMbi�Mi /QMMû TQm` JBM bm` H2

+?2KBM /ûp2HQTTûX G� p�H2m` β 2bi /û+`QBbb�Mi2
G2b +QmT2b �m`QMi HB2m /ĕb [m2 α 2bi bmTû`B2m` ¨ β
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�H;Q`Bi?K2 αβ
G� T`2KBĕ`2 7QM+iBQM , J�to�Hm2

R, 6QM+iBQM J�to�Hm2U2i�i,α,βVV ! úp�Hm�iBQM MBp2�m �JA
k, 2i�i : SH�i2�m /2 D2m +Qm`�Mi
j, α : J2BHH2m` ûp�Hm�iBQM +Qm`�Mi2 TQm` �JA
9, β : J2BHH2m` ûp�Hm�iBQM +Qm`�Mi2 TQm` 1LL1JA
8, aB 1bi62mBHH2U2i�iV �HQ`b
e, _2iQm`M2` 2p�Hm2(2i�i) ! úp�Hm�iBQM ?2m`BbiB[m2
d, 6BM aB
3, SQm` hQmi bm++2bb2m` b /2 2i�i 6�B`2
N, α ← K�tUα-JBMo�Hm2Ub,α,βVV

Ry, aB α ≥ β �HQ`b ! *QmT2 β
RR, _2iQm`M2` β
Rk, 6BM aB
Rj, 6BM SQm`
R9, _2iQm`M2` α
R8, 6BM 6QM+iBQM
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�H;Q`Bi?K2 αβ
G� bmBi2 , JBMo�Hm2

_2K�`[m2X @ SQm` ûp�Hm2` mM TH�i2�m- QM �TT2HH2 J�to�Hm2 �p2+ ,
TH�i2�m ¨ ûp�Hm2`- α = −∞ 2i β = +∞X G2b p�`B�#H2b α 2i β bQMi #B2M
HQ+�H2b- 2HH2b bQMi +?�M;û2b T�` HǶBMi2`Kû/B�B`2 /2b p�H2m`b /2 `2iQm`X
R, 6QM+iBQM JBMo�Hm2U2i�i,α,βVV ! úp�Hm�iBQM MBp2�m 1LL1JA
k, 2i�i : SH�i2�m /2 D2m +Qm`�Mi
j, α : J2BHH2m` ûp�Hm�iBQM +Qm`�Mi2 TQm` �JA
9, β : J2BHH2m` ûp�Hm�iBQM +Qm`�Mi2 TQm` 1LL1JA
8, aB 1bi62mBHH2U2i�iV �HQ`b
e, _2iQm`M2` 2p�Hm2(2i�i) ! úp�Hm�iBQM ?2m`BbiB[m2
d, 6BM aB
3, SQm` hQmi bm++2bb2m` b /2 2i�i 6�B`2
N, β ← KBMUβ-J�to�Hm2Ub,α,βVV
Ry, aB α ≥ β �HQ`b ! *QmT2 α
RR, _2iQm`M2` α
Rk, 6BM aB
Rj, 6BM SQm`
R9, _2iQm`M2` β
R8, 6BM 6QM+iBQM
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�H;Q`Bi?K2 αβ- G2b /2mt 7QM+iBQMb 2Mb2K#H2b

6QM+iBQM J�to�Hm2U2i�i,α, βVV # LBp2�m �JA
aB 1bi62mBHH2U2i�iV �HQ`b

_2iQm`M2` 2p�Hm2(2i�i) # úp�Hm�iBQM ?2m`BbiB[m2
6BM aB
SQm` hQmi bm++2bb2m` b /2 2i�i 6�B`2

α← K�tUα-JBMo�Hm2Ub,α, βVV
aB α ≥ β �HQ`b # *QmT2 β

_2iQm`M2` β
6BM aB

6BM SQm`
_2iQm`M2` α

6BM 6QM+iBQM

6QM+iBQM JBMo�Hm2U2i�i,α, βVV
aB 1bi62mBHH2U2i�iV �HQ`b

_2iQm`M2` 2p�Hm2(2i�i) # LBp2�m 1LL1JA
6BM aB
SQm` hQmi bm++2bb2m` b /2 2i�i 6�B`2

β ← KBMUβ-J�to�Hm2Ub,α, βVV
aB α ≥ β �HQ`b # *QmT2 α

_2iQm`M2` α
6BM aB

6BM SQm`
_2iQm`M2` β

6BM 6QM+iBQM
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S`QT`Bûiûb /2 αβ

1{+�+Biû i?ûQ`B[m2
aB QM bmTTQb2 [m2 H2b }Hb bQMi Q`/QMMû2b B/û�H2K2Mi UQm T`2b[m2V-
H2 +Qȿi /2 HǶ2tTHQ`�iBQM 2bi /2 P(#//k) �m HB2m /2 P(#/)

! G2 7�+i2m` /2 #`�M+?2K2Mi i?ûQ`B[m2 T�bb2 /2 # ¨
√

#
! G� `2+?2`+?2 T2mi �HH2` /2mt 7QBb THmb HQBM /�Mb HǶ�`#`2

�KûHBQ`�iBQMb TQbbB#H2b
! *QKK2Mi +QmT2` 2M+Q`2 THmb HQ`b /2 H� `2+?2`+?2 \

! _2+?2`+?2 �bTB`�Mi2 , α 2i β bQMi BMBiB�HBbûbX
! aB H� p�H2m` }M�H2 2bi #B2M /�Mb [α, β] H� `2+?2`+?2 `2bi2

�/KBbbB#H2
! XXX .Ƕ�mi`2b 2M+Q`2 ¨ p2MB` 5


