Ot13biB 0PUNNATIHLHOTO OIIIOHEHTA

Ha Juccepranuio XaproBa Ajekces AHapeeBuYa

CJIOYKHOCTD AIIMIPOKCUMAIINN 'AYCCOBCKHNX

CJIYUAMHBIX ITOJIEN BOJILIIION
I[IAPAMETPUYECKO PABMEPHOCTH

IIpeJICTaBJIEHHYIO Ha COMCKaHMe y4eHO! CTerneHu KaHIAUIATa
dusukKo-MmaTeMaTu4eCKX HAYK

o crneruajabHocT 01.01.05 — Teopusi BEepoATHOCTEH 1
MaTreMaTudeckKasd CTaTUCTHUKA

Tuccepranusa Xaprosa Asekcess AHIpeeBrYa MOCBANIEHA BaXKHBIM, aKTYaJIbHBIM U
HMHTEPECHLIM BOIIPOCAM M3Y4€HUs BO3MOXKHOCTH MOCTPOEHHs AINPOKCHMAIUIl rayccoB-
CKUX CJIyYafiHBIX T10JIeil; 3aBUCAIINX OT OOJIBIIOTO YHMCIIa NapaMeTPOB.

ITocTpoeHre XOpOUIKX ANIPOKCHMAIHI JIJIs FayCCOBCKOTO CJIyYallHOrO MOJIA - OfHA
M3 BAyKHBIX 3374 B TEOPUM MHOIONAPAMETPUYECKHUX 3a1a4. DTa 3a/1a4a IIPeJICTaBIISeT
KaK TEOPEeTHYECKWH, TaK U IPAKTHYECKUIt HHTEpeC, B 9aCTHOCTH, Jisl KOMIIBIOTEPHOTO
MOJICJIUPOBAHNS, JJIsl IOCTPOEHUST YUCJIEHHBIX DelleHHi CTOXaCTUYECKUX yPaBHEHUI B
YaCTHBIX IIPOM3BOJHBIX U TaK JaJlee.

Juccepranust XaproBa A.A. COCTOUT U3 BBEJICHUs, IATH IJIaB, 3aKJIIOUE€HNUs U BHY-
[IMTEJBLHOTO CIIICKA JIUTepaTyphl, coaepzxkaiiero 101 ccpuiky. Bo BBegenun aucceprant
IPUBOAAT OBILYIO IOCTAHOBKY 3a/1a4¥ ¥ KCTOPUIO BOIPOCA, IPOAHAIN3UPOBaB 00JIbIIIoe
KOJIN4ecTBO paboT. 31ech Ke KPAaTKO OMHCHIBAETCA COIEPKaHue JIUCCEePTALUN.

B nepBoii raBe JUCCEPTaHT IIPUBOAUT 0030 TeOPUK HHPOPMAIMOHHOH CJI02KHOCTH,
OIHCHIBACT IPOUCXOXKIEHUE ITO TEOPUH, € OCHOBHBIC IIOHATUSA U 3aJ1a91, & TAKXKE UX
MOTHUBAIIH.

IIycts Q u H - HEKOTOpble HOPMUPOBaHHBIE (DYHKIMOHAJIBHBIE IIPOCTPAHCTBA, dJIe-
MEHTaMH KOTOPLIX saBJsttorcst pyskiyn f : D — Rraoe D C R% u d — narypasbHoe uc-
0. ITycrs 3aaH0 orobpakenue . IIpu 3ToM BO3HHKAET €CTECTBEHHAs! 3a/ia4a I0CTpoe-
HUSI KOHEYHOMEDPHON AIIIPOKCHMAIUN OTOOPasKeHUs! C TOH MM MHOHU TouHOCThIO. [Ipu-
MEPOM TaKOro OTOOPasKeHUsi MOXKET CILyKHTbh oToOpakenue Buaa Sf = f[o,l]d flx)dx
rae Q C Ly([0,1]%) u H = R, um onepanus siaoxkenust Sf = f, rae @ = C([0, 1]9), n
H = L;([0,1]%). ITockoiubKy f 3/1eMeHT 6€CKOHETHOMEPHOIO NPOCTPAHCTBA, TO €ro ecTe-
CTBEHHO IIPUGIM3UTH 3JIEMEHTOM KOHEYHOMEPHOT'O IPOCTPAHCTBA, COAEPXKAIIUAM KOHEY-
Hyo undopMammio o bysknun f, Hanpumep, 3a1a8 I,(f) = (y1(f),...,yn(f)), vae
yi(f),i =1,...,n 3HaYeHUs] HEKOTOPBIX (DYHKIMOHAJIOB OT f. Beraucienue y; (f) Hassb-
Baercst nHGOPMAIMOHHOMN onepanmeil u npu 31oM I, (f) Ha3BIBAIOT YacTHIHONR HHPOD-
manueit 06 f € Q. B 3Tux TepMuHax 3aja4a aIPOKCAMAIMK orepaTopa S B PaMKax
[I0pOra TOYHOCTH € CBOJMTCS K MOHUCKY Tako# mudopmanuu I, : Q — R™ ¢ noaxozns-
LM 1 = n(e) € N u Takoro orobpazkenus A, : R* — H, 9To0bI 3HaY€HNSs OlIEPATOPA
S, = A, o I, ormdanuch OT 3HaYeHuit S B HEKOTODOH MeTpHKe He Dojee UeM Ha €.



[Ipu sTom oneparop S, HA3LIBAIOT ANIPOKCUMAIMEH paHra n orneparopa S, a 0Tobp:
)eHne S, — aJrOPUTMOM AIIPOKCHMAIMH. HauMeHbIIMi TOXOAMH PAHT HA3BIBAIC
nHPOPMAIIMOHHON CJIOXKHOCTHIO 33/a9H AIIPOKCUMAIMK OllepaTopa, S.

B muccepranuonnoit pabore n3ydaioTcs ABa TUNA WH(MOPMALMOHHON CIIOKHOCTH
CJIOKHOCTDH aNIIPOKCUMAIH OIlepaTopa S B CPEJHEM U M0 BepOosTHOCTH. JlJist ompe
JIeJICHAA 9THUX NOHATHH pacCMaTpHUBaeTCs cenapabesibHoe 6aHAXOBO MPOCTPAHCTBO
byukiuit, onpenenennpix Ha D C R u 3ajaHHasg Ha HeM TrayccoBa Mepa [i C HYJI
BBbIM CDEJIHAM ¥ KOPPEIAUOHHLIM orepaTopoM K, : Q* — (), a Takske cemapabesibHc
ruab0epToBO MPOCTPAHCTBO H ¢ HOPMOIL || - || g, MHAYIMPOBaHHON Ha HEM rayCCOBO
Mepoit v = uS~! ¢ HyJIeBbIM CpeJIHUM U KOPPEISIHOHHBIM onepaTopOM K, =8K,5

IIpu srom mpesionaraercs, 9ro e(S; ) ( fQ IS fII% u(df )) : < 00. CloKHOCTBIO ar

IIpOKCUMalliu oIllepaTropa S B CpeJHEM IIpU 3aJaHHOM IIOpore OIINOKN € Ha3bIBAIC
BEJIINYIUHY

n™9(¢) = min{n € N : S, € S,,, e (S,) < ee(S, u)},

e 3
(3, ) (/ ISf - SfHHu(df)>

MMeeT CMBICTI OIIMOKY B CpEIHEM IIPH NCIOJIBb30BAHUU AIIIPOKCUMUPYIOMIETO OIIEPATOP
Sy, CII0’KHOCTBIO AIIIPOKCHMAIIN OLEPATOPa S 110 BEPOATHOCTH MPH 3aJaHHOM TI0POI
ommbKu € u yposHe 3HauuMocT# § € (0, 1) HA3BIBAIOT BEIMYUHY

n”*(e) = min{n € N : S, € Sy, Prob(S,,¢) < 6},

rie .
Prob(Sn,e) = u{f € Q : [|Sf — Sufllm > €e(S, u)}

MMeeT CMBICTI OIIUMOKK B CPEIHEM IIPH UCIOJIb30BAHUH ANTPOKCUMUPYIOMIETO ONEPATOP
S,.. BBomuTCs TAKIKE MOHATHE ONTHMAJIBHON N-PAHTOBON ANIPOKCHMAIMH TIO BEPOST1
HOCTH M 3aJa4a HaxoxjaeHust n®9(e) u nPr(¢) cBOmMTCA K IOMCKY M OMUCAHMIO IIC
CJIEJIOBATEJIbHOCTE! ONTUMAJIbHBIX KOHEYHOPAHIOBBIX annpokcumanuit. B m.1.1.5 mpy
BOJIUTCSL HAIJIsSIIHAA CTOXaCTUYeCKas MHTepIIpeTalys JUHeHHbIX 3a1ad. [lycts (A,
— IIOCJIEJIOBATEIbHOCTh COOCTBEHHBIX YHCEsI M cOOCTBEHHBIX (byHKIWMil oneparopa K,
Ipu srom €(S;p) = A=Y,y Ny X(t,w) € H — oty aliHbIil S/1eMeHT, 3a1aHHblii |
HEKOTOPOM BEPOATHOCTHOM 1pocrpancrse (2, F, P), u jis kaxkaoro n € N ciiydaiHbl
snement X, (w) = 5,571 X (w) € H npeacrasuy B Brie

o ;(X, i) s = le Meah,

_1 "
rae & = A2 (X (w), ;) g — He3aBUCUMBbIE CTAHJAPTHBIE IAYCCOBCKHE cIty afHbIe Bek

ynHbl. [Ipu arom, ucnosns3ys pasnoxkenne Kapynena-Jlospa X = Zze o /\ &i1;, BBIpE
xeHus J1yist n%9(g) u nP™(g, §) yaaerca NpeiCTABUTD B BHIE

n®(e) = min{n € N : Z)‘i < e*A}},

>n
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paMeTpUYeCcKHX rayCCOBCKUX CJIydalHbIX II0JIei. B Hel comepKUTCst KaK U3JI0KEHHUE HC-
TOPUH PA3BUTHs MCCJIEJOBAHUN TEOPUU ANIPOKCHMAIUN MHOIOIIapaMeTPUYECKUX CIIy-
YaWHBIX II0JIeH, TaK U OPUTMHAJBHbIE HHTEPECHBIE PE3YJILTAThI.

OcHOBHBIE TIOJIOXKEHUS JIUCCEPTAIMN YeTKO C(hOPMYINPOBAHBI U CTPOIO JOKA3aHBDI.

K 4uciy HeI09eTOB JUCCEPTAIMH ClelyeT OTHECTU HAJININe CTUINCTUYECKUX HeTOd
HOCTE ¥ 0OIeY4aToK, BIPOYEM He 3aTPY/IHSIONNX IOHUMaHUEe TEKCTa, a TaKXKe He BCET
YIAUHBIH BEIOOD PYCCKOI TEDMUHOJIOTHH JJIsl BBOAUMBIX 00BbeKTOB. IIpuBesem HecKob-
KO IIPUMEPOB:

1) crp. 5. ... 3aa4a U3yUEHHUS ...... u3ydena ciabo.

2) ctp.105 ... paccyKIieHus, KOTOpbIe ObLIN ClIeJIaHbl B JIOKa3aTeIbCTBE. ..

2) crp.11. Tlo-BuauMoMy, HeyjadeH TepMuH "orepaTop pemenud ' 1y oneparopa S
IPUMEPOM KOTOPOTO sIBJISIETCs JIMHEHHbIH DyHKIHoHaI Buja S f = f[O,l]d f(z)dx

AHaJOrn4YHBIA BOIPOC BBI3BIBAET TEPMUH TPAKTAOMILHOCTD U PsJL JAPYTHUX.

3) crp 28. Omevarka B dopmyne | fllq, = sub;ep,q |f ()]

[IpuBeneHHbIe BBIIIE 3aMEYaHUsT HE BIUSIOT Ha OKOHYATEJIbHYIO BHICOKYIO ITOJIOMKH
TEJILHYIO ONEHKY JaHHOW JUCCEPTAIMOHHON PabOTHL.

OcHoBHBIE PE3YJIBTATHI PAOOTHI OIyOJITMKOBAHbBI B 3 CTAThAX B 2KyPHAJIaX, BXOJISAIIN
B crucok, pekomenoBanubiit BAK Poccun u nByx Te3ucax JOKJ/Ia0B Ha MEXKIYHAPO/L
HBIX KoH(pepeHusax. ABropedepaT MOJHOCTHIO OTParXkaeT COAeprKaHue JIUCCEPTaIUH.

ITo Mmoemy MHeHHUIO juccepranust XaproBa A.A. ynoBierBopsieT BceM TPeOOBaHUAM
npeabasiagembiM BAK Pocenn K KaHIUIATCKUM JIUCCEPTALUSAM, & €e aBTOP De3yCII0BH(
3aC/Iy KUBAET MPUCBOEHUsI €My y4UeHOH CTeleHM KaHauJaTa (PU3HKO-MaTeMaTHYeCKH:
HAYK.

JlokTop &.-M.H., ipoceccop Benonosnbekas H.1.
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