CnoXHOCTb BbIYUCAEHNIA
Jlekums 7: DkcTpakTOopbI

Omutpnii Nubikcon
NMOMW PAH

24 mapTta 2011

1/9



[Than

@ Cnabble NCTOYHUKN CyHaliHbIX OMTOB
@ DKCTpaKkTopbl
© CyuwecTBoBaHNE 3KCTPAKTOPOB

O KOHCTpYKLMS 3KCTPaKTOpa, OCHOBAHHAS HAa Cay4aliHOM
BayxgaHuyM no sKcnaHgepy



[locTaHoBKa 3aga4ym

MycTtb anroputmy TpebyeTcs k caydaiiHbix OuToB.
[ocTaTouHo UMeTL paBHOMepHOe pacnpegenenme Ha {0, 1}X.
WNnwn nouTtmn paBHOMEpHOE...

Mycts D1, Dy — pacnpegenennsi Ha {0,1}". Cratuctuyeckoe
paccrostime: 0(Dy, Do) = >, c1q.13n | D1(x) — D2(x))|.

[ocTaTo4yHo MMeTh pacnpeaeneHne Ha pacCcToSHUN % oT
PaBHOMEPHOTO
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Cnabble UCTOYHUKM CyHaliHbIX BKUTOB

Mycte D pacnpenenenne Ha {0,1}".

MuHumanbHasi sHTponus

Hs (D) = max{k € R | Vz D(z) < 27k},

0 < Hx(D) < n; ecnu Hoo(D) = n, 1o X — paBHOMEpHOE.

Hso(D) — 3710 4ncno “nactosiwyux” cnyyaiiHbix 6utos,
KOTOpbIE COAEPXNT pacnpeaenerne D.

Pacnpegenerne D na {0,1}" — a7o (n, k)-ncrounnk, ecnm,
Hxo(D) > k <= Vz D(z) <27k
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[lpumepbl pacnpenenerunii

@ (3adukcnposannbie butsl) S C [n], |S| = k. Pacnpegenetne
paBHOMEPHOE Ha buTax 3 S n prUKCUpOBaHHAs CTpPOYKa Ha

butax u3 [n] \ S. Hyx = k.

® (Jlunelinoe nognpocTparcTeo) PaBHomepHoe pacnpegenerue

Ha NUHeliHOM NOANpPOCTpaHCTBe 75 pa3mepHocTn k. Hoo = k.

© (PasHomepHoe Ha mHoxecTse) S C {0,1}", |S| = 2K,
pacnpegeneHue pasHomepHoe Ha S. H,, = k.

O (HecummerpnyHas moHeTa) n pa3 HesaBucumo bpocaetcs
MOHETA, KOTOpasi BblgaeT 1 ¢ BepOSITHOCTLIO § < % noc
BeposTHOCTbIO 1 — . Hyo = log llf(sn



Onpepnenexne akcTpakTopa

Onpepenenne. ®yukums Ext : {0,1}" x {0,1}¢ — {0,1}™
HasbiBaeTcs (K, €)-3KCTPAKTOPOM, ecan Ans ntoboro

(n, k)-nctounnka D, pacnpegenenne Ext(D, Uy) naxoanTcs Ha
pacctosiHum < € ot Up,.

e 3ayem [OMOJHNTENbHbBIE HACTOALME CAyHaliHble buTbi?

e Ext:{0,1}" — {0,1}™

o Mycts | Ext™}(1%)| > 2"~1, D — paBHoMepHoe pacnpeaenexue
Ha Ha Ext™1(1%), Heo(D) = n — 1. Ext(D) naxoautcs Ha
paccTosHUM x0T 6bl 3 OT pPaBHOMEPHOTO.

e Ecan d = O(log n), To BCe CTpOKM ANHbI d MOXHO
nepebpatsb.
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CylecTBoBaHMe 3KCTPaKTOpPa
Teopema. Vk, n, e cywectsyet (k, €)-akcTpakTop
Ext: {0,1}" x {0,1}¢ — {0,1}*, rpe
d =logn+ 2log(1l/e) + O(1).
HokazaTenbcTro.
e (n, k)-uctounuk D nnockuii, ecnu D — 310 paBHOMEpHOE
pacnpezenenne Ha MHOXeCTBe pasmepa 2.

e JTwoboii (n, k)-nCcTOMHNK — 3TO BbINyKIasi KOMOMHALAS
naockmx. JJocTaTo4HO [OKasbIBaTh TOALKO AJ1si MIOCKMX
(n, k)-ncTouHmnkos.

e Buibepem Ext : {0,1}" x {0,1}9 — {0,1}* cayuaiinbim
obpasom.

e Mycte D — s70 nnockuii (n, k)-uctodnnk ¢ Hocutenem S,
|S| = 2k,

o f:{0,1}¥ — {0,1} — HekoTopas cbyHkuus.

e E[f(Ext(D, Uy))] = ﬁ > oxes.yefoyd F(Ext(x,y)).
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CylecTBoBaHMe 3KCTPaKTOpPa

Mycts D — a1o naockuii (n, k)-ncrounnk ¢ Hocutenem S,

|S| = 2k.

f:{0,1}% — {0,1} — nekoTopas dyHKuUMS.

ELF(Ext(D, Ua)] = 535 Sucs yeqonye F(Ext(x.)).
Betuncnuts E[f (Ext(D, Uy))] — 310 Toxe camoe, uTo 2K x 29
pa3s 3anycTuThb f Ha cyuaiinoii ctpoke uz {0, 1}X.

N3 ouenok Yeprosa E[f(Ext(D, Uy))] otnuyaetcs ot

__ok+d 2
E[f(Uk)] Ha § C BEPOSTHOCTBIO MeHbLLE, Hem 272 ¢ /4

Mpn d > log n+ 2log(1/€) + 3 3Ta BEPOSTHOCTL MEHbLLE, HEM
2-M2 Yycno nnockux MCTOUHMKOB He bonbLue, yem (2”)2k,
yuno dyukumii {0,1}% — {0,1} posro 22",

Haligetcs Takoii Ext, yto ans scex f n D

| E[f(Ext(D, Uq))] — E[f(Ui)]| < 3
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DKCTpaKTOp 13 Cay4aliHoro bnyxaaHus no
aKCnaHaepy

JNlemma. Ve > 0, n > k moxHo noctponTs (k, €)-3kCTpakTop
: t _ 1
Ext: {0,1}" x {0,1}" — {0,1}", rae t = O(n — k + log ).
HoxazaTenbcrao.
e [lycte A — HOpPMMPOBaHHAs MATPULA CMEXHOCTH
(2",d, 1)-anrebpanyeckoro pacwmputens. D — 1o
(n, k)-ncTouHmk.

t 6uToB onucbIBatOT CydaliHoe bayxaaHue.

A"D — pacnpe,u,eneHme nocne m waroe bayxgaHusi.
IA™D — 31| < 272|A™(D — 1) 2”/2LHD—
ID — 271\\2 =2 (D(x) = 3)% = 2, (D(x )) 3~
237, D(x)3 < 3(D(x))? ok ok

JAKD — L1, < 270"

Bbibepem m =n — k + Iog%

31|12
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