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LQi�iBQMb

PM p� +QMbB/û`2` /2b (si)iœZ U7�B#H2K2MiV bi�iBQMM�B`2bX

I PM /û}MBi µ = E(si)
I H� 7QM+iBQM /Ƕ�miQ+Qp�`B�M+2 “s (?) = *Qp(sb , sb+?)
I H� 7QM+iBQM /Ƕ�miQ+Q``2H�iBQM

fls (?) = “s (?)
“s (y) .
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1biBK�iBQM
� T�`iB` /2b Q#b2`p�iBQMb sR, . . . , sM U/2 H� bû`B2 bi�iBQMM�B`2 sV- QM T2mi
+�H+mH2`

I H� KQv2MM2 s̄ = R
M

qM
i=R si

I H� 7QM+iBQM /Ƕ�miQ+Qp�`B�M+2 2KTB`B[m2

“̂s (?) = R
M

M≠|?|ÿ

i=R

(si+|?| ≠ s̄)(si ≠ s̄) ’M < ? < M

I H� 7QM+iBQM /Ƕ�miQ+Q``ûH�iBQM 2KTB`B[m2

fl̂s (?) = “̂s (?)
“̂s (y) .

h?ûQ`ĕK2
aQmb /2b +QM/BiBQMb ;ûMû`�H2b- bB s 2bi mM #`mBi #H�M+- �HQ`b TQm` M �bb2x ;`�M/-
HǶ�*6 2KTB`B[m2- fl̂s (?)- 7Q` ? = R, k, . . . , >- Qɍ > 2bi }tû K�Bb �`#Bi`�B`2- 2bi
�TT`QtBKp2K2Mi /2 HQB ;�mbbB2MM2 /2 KQv2MM2 MmHH2 2i /Ƕû+�`i@ivT2

‡fl̂s (?) = RÔM
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JQ/ĕH2 �_J�(T, [)

lM T`Q+2bbmb �_J�(T, [) s 2bi bi�iBQMM�B`2 2i /û}MBi pB�

�(")si = �(")Êi

Qɍ Ê ≥ qL(y, ‡k)- � 2bi mM TQHvMQK2 /ǶQ`/`2 T- � mM TQHvMQK2 /ǶQ`/`2 [ 2i �
2i � MǶQMi T�b /2 xû`Q +QKKmMX

I *2 T`Q+2bbmb �_J�(T, [) 2bi +�mb�H bbB

�(x) = y … |x| > R.

I AH 2bi BMp2`bB#H2 bbB H2b `�+BM2b �(x) bQMi ?Q`b /m +2`+H2 mMBiûX
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_2T`2b2Mi�iBQMb +�mb�H2 2i BMp2`bB#H2
*QMbB/2`QMb mM T`Q+2bbmb �_J� +�mb�H- BMp2`bB#H2 /û}MBi T�`
�(M#)si = �(")Êi X AH T2mi āi`2 `û+`Bi +QKK2

I mM J�UŒV U/û+QKTQbBiBQM /2 qQH/V,

si = �(")
�(") Êi = Â(")Êi =

ÿ

FØy

ÂFÊi≠F

I Qm mM �_UŒV

Êi = �(")
�(")si = fi(")si =

ÿ

FØy

fiFsi≠F

_2K�`[m2 , QM û+`Bi mM T`Q+2bbmb �_(T) +QKK2 si =
qT

D=R „ı
D si≠D + ‘i X
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1[m�iBQM /2 umH2@q�HF2` TQm` mM �_(T)

G� 7QM+iBQM /Ƕ�miQ+Qp�`B�M+2 2i H2b T�`�Kĕi`2b /m KQ/ĕH2 pû`B}2Mi

�T„ı = “T 2i ‡k,ı = “(y) ≠ („ı)€“T

Qɍ

�T =
1

“(F ≠ D)
2

RÆD,FÆT
, „ı =

!
„ı

R , . . . , „ı
T
"€

, 2i “T =
!
“(R), . . . , “(T)

"€
.

1M MQi�Mi �“T =
!
“̂(R), . . . , “̂(T)

"€ H2b �miQ+Qp�`B�M+2b 2KTB`B[m2b- QM Q#iB2Mi

‚„ = ‚�≠R
T ‚“T �M/ ‡̂k = “̂(y) ≠ ‚„€‚“T .

aB H2 #`mBi 2bi ;�mbbB2M- QM T2mi /û}MB` H2b 2biBK�i2m`b �m K�tBKmK /2
p`�Bb2K#H�M+2X
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GQB �bvKTiQiB[m2 /2b 2biBK�i2m`b

aQmb /2b +QM/BiBQMb 7�B#H2b bm` Ê- 2i bB H2 �_(T) 2bi +�mb�H- HǶ2biBK�i2m` /2
umH2@q�HF2` pû`B}2

Ô
M
!‚„ ≠ „ı

" Læ N (y, ‡k,ı�≠R
T )

‡̂k Pæ ‡k,ı.

G2b 2biBK�i2m`b �m K�tBKmK /2 p`�Bb2K#H�M+2 /�Mb +2 KQ/ĕH2 QMi H� KāK2 HQB
�bvKTiQiB[m2X
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S`û/B+iBQM HBMû�B`2

J2BHH2m` T`û/B+i2m` HBMû�B`2 TQm` mM �_UTV

aB s 2bi mM T`Q+2bbmb �_(T) +�mb�H �HQ`b H2 K2BHH2m` T`û/B+i2m` HBMû�B`2 /2 si
#�bû bm` si≠R, si≠R, . . . , si≠T 2bi

s (T)
i = „Rsi≠R + „ksi≠k + . . . + „Tsi≠T .

GǶ2``2m` /2 T`û/B+iBQM 2bi �HQ`b /QMMû2 T�`

2(T)
i = s (T)

i ≠ si = Êi .
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�miQ`2;`2bbBp2@bB2p2 #QQibi`�T BM E`2Bbb RNNk
PM �TT`QtBK2 H� `2T`ûb2Mi�iBQM �_(Œ) T�` mM2 `ûT`2b2Mi�iBQM �_(TM) U�p2+
TM æ Œ [m�M/ M æ ŒV- TmBb QM `û@û+?�MiBHHQMM2 bmBp�Mi H� T`Q+û/m`2 bmBp�Mi2

RX 1biBK2` HǶQ`/`2 T̂M 2i H2b +Q2{+B2Mib �bbQ+Bûb „̂R,M, . . . , „̂T̂M,M UT�` H� Kûi?Q/2
/2 umH2@q�HF2` Qm H2 K�tBKmK /2 p`�Bb2K#H�M+2VX

kX .û}MB` H2b `ûbB/mb

Â2(T̂M)
i = ŝ (T̂M)

i ≠ si =
T̂Mÿ

D=R

„̂D,Msi≠D ≠ si TQm` i = T̂M + R, . . . , M

H2b +2Mi`2` 2M /û}MBbb�Mi

‚2(T̂M)
i = Â2(T̂M)

i ≠ R
M ≠ T̂M

Mÿ

i=T̂M+R

Â2(T̂M)
i

jX SQm` # = R, . . . , "- `2+QMbi`mB`2

sa,ı
#,T̂M+R, . . . , sa,ı

#,M .

+QKK2 mM �_(T̂M) �p2+ H2b +Q2{+B2Mib 2biBKûb „̂R,M, . . . , „̂T̂M,M 2i mM iB`�;2
�Hû�iQB`2 �p2+ `2KBb2 /�Mb H2b `ûbB/mb

!
‚2(T̂M)

i
"

i=T+R,...,MX
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"HQ+F #QQib`�T- BM EmMb+? RN3Nc SQHBiBb �M/ _QK�MQ RNN9

RX PM +QKK2M+2 T�` ǳ+B`+mH�`Bb2`Ǵ H� bû`B2 2M TQb�Mi

sM+R = sR, sM+k = sk, . . .

kX PM +?QBbBi mM 2MiB2` R < H < M- [mB +Q``2bTQM/ �m MQK#`2 /2 #HQ+b- 2i QM
TQb2 L = ÂM/HÊ- +Ƕ2bi H� i�BHH2 /2b #HQ+bX

jX SQm` # = R, . . . , "
jXR QM iB`2 �Hû�iQB`2K2Mi 2i �p2+ `2KBb2 L 2MiB2`b ‹#,F UF = R, . . . , L) 2Mi`2 R 2i

M
jXk QM +`û2 H2b #HQ+b s‹#,F , s‹#,F +R, . . . , s‹#,F +H≠R /2 HQM;m2m` H
jXj QM H2b +QM+�iĕM2 TQm` +`û2` H� bû`B2 #QQibi`�Tû2

(s",ı
#,R , . . . , s",ı

#,M ) = (s‹#,R , s‹#,R+R, . . . ,

s‹#,R+H≠R, . . . , s‹#,L , s‹#,L +R, . . . , s‹#,L +H≠R).
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�mi`2b �TTHB+�iBQMb



1M ;ûMû`�H- TQm` 7�B`2 /m #QQibi`�T ¨ T�`iB` /ǶQ#b2`p�iBQM MQM BXBX/X- BH +QMpB2Mi /2
7�B`2 i`ĕb �ii2MiBQM ¨ H� +QMbi`m+iBQM /2b û+?�MiBHHQMb #QQibi`�TTûb UQM HǶ� pm 2M
`û;`2bbBQM 2i 2M bû`B2b i2KTQ`2HH2bVX *Ƕ2bi H2 +�b TQm` H2b T`Q+2bbmb K�`FQpB2Mb-
TQm` H2b /QMMû2b +2Mbm`û2b 2i THmb ;ûMû`�H2K2Mi TQm` H2b T`Q+2bbmb /2 +QKTi�;2X
lM2 `û7û`2M+2 TQbbB#H2 UBH v 2M � #2�m+QmT /Ƕ�mi`2bV .�pBbQM �M/ >BMFH2v RNNd



_272`2M+2b A

�Mi?QMv *?`BbiQT?2` .�pBbQM �M/ .�pB/ oB+iQ` >BMFH2vX "QQibi`�T
K2i?Q/b �M/ i?2B` �TTHB+�iBQMX oQHX RX *�K#`B/;2 mMBp2`bBiv T`2bb-
RNNdX
"`�/H2v 17`QMX h?2 D�+FFMB72- i?2 #QQibi`�T �M/ Qi?2` `2b�KTHBM;
TH�MbX aA�J- RN3kX

"`�/H2v 17`QMX ǳ"QQibi`�T K2i?Q/b, �MQi?2` HQQF �i i?2 D�+FFMB72ǴX
AM, "`2�Fi?`Qm;?b BM ai�iBbiB+bX aT`BM;2`- RNNk- TTX 8eNĜ8NjX

S2i2` >�HHX h?2 #QQibi`�T �M/ 1/;2rQ`i? 2tT�MbBQMX aT`BM;2`
a+B2M+2 � "mbBM2bb J2/B�- kyRjX
C2Mb@S2i2` E`2BbbX ǳ"QQibi`�T T`Q+2/m`2b 7Q` �_ UũVěT`Q+2bb2bǴX
AM, "QQibi`�TTBM; �M/ _2H�i2/ h2+?MB[m2bX aT`BM;2`- RNNk-
TTX RydĜRRjX

>�Mb _ EmMb+?X ǳh?2 D�+FFMB72 �M/ i?2 #QQibi`�T 7Q` ;2M2`�H
bi�iBQM�`v Q#b2`p�iBQMbǴX AM, h?2 �MM�Hb Q7 ai�iBbiB+b URN3NV-
TTX RkRdĜRk9RX



_272`2M+2b AA
.BKBi`Bb L SQHBiBb �M/ CQb2T? S _QK�MQX ǳh?2 bi�iBQM�`v #QQibi`�TǴX
AM, CQm`M�H Q7 i?2 �K2`B+�M ai�iBbiB+�H �bbQ+B�iBQM 3NX9k3 URNN9V-

TTX RjyjĜRjRjX

.BKBi`Bb L SQHBiBb- CQb2T? S _QK�MQ- �M/ JB+?�2H qQH7X
am#b�KTHBM; aT`BM;2` b2`B2b BM bi�iBbiB+bX RNNNX

J�m`B+2 > Zm2MQmBHH2X ǳLQi2b QM #B�b BM 2biBK�iBQMǴX AM, "BQK2i`BF�
9jXjf9 URN8eV- TTX j8jĜjeyX

CQ?M q hmF2vX ǳ"B�b �M/ +QM}/2M+2 BM MQi@[mBi2 H�`;2 b�KTH2bǴX AM,
�MM�Hb Q7 J�i?2K�iB+�H ai�iBbiB+bX oQHX kNX kX ALah
J�h>1J�hA*�G ah�hAahA*a AJa "laAL1aa P66A*1@alAh1 d-
j9yR ALo1ahJ1Lh "Go.- >�uq�_.- *� N9898X RN83-
TTX eR9ĜeR9X


