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Abstract

This dissertation is devoted to the study of limit theorems in probability theory within
infinite-dimensional spaces. The work consists of an introductory section and four chapters. The
introduction outlines the significance and motivation of the main problems considered in the
dissertation. Highlights the importance of the obtained results and places them in the context of

the study of limit theorems in infinite-dimensional settings.

The initial chapters present and discuss foundational material necessary for achieving the
main objective of the dissertation - the study of the law of large numbers in infinite-dimensional
spaces. Some of these auxiliary results are provided together with complete proofs, ensuring

transparency in the proofs of the dissertation's main theorems.

Chapter 1 discusses o-algebras and measurable mappings in metric and Banach spaces, o-
algebras generated by families of mappings, o-algebras in product spaces, as well as regular and
Radon measures and their interrelations. Also mentioned the general notion of a probability
space is introduced, along with properties of random elements and various forms of convergence

for sequences of random elements, including the space Ly (€, A, P; X).

Random elements with weak and strong first moments are considered, with particular
attention given to the concept of the expectation of a random element in a general Banach space
and its properties. It is noted that, in general, the expectation of a random element coincides
with its Pettis integral. Therefore, the existence of a weak first moment is a necessary (though

not sufficient) condition for the existence of the expectation.

Chapter 2 introduces an analogue of the correlation coefficient in a general Banach space,
along with the cross-correlation operator between random elements and the covariance
operator of a random element. The chapter concludes with the proof of an exponential

inequality that emerged during the course of the study.

Initial results concerning the law of large numbers primarily addressed independent or

uncorrelated random variables. It is worth noting that, when random variables exhibit nonzero

Vi



covariance, the law of large numbers had received relatively little attention. One of the first
contributions in this direction was made by A. Khinchine, who established a version of the law

of large numbers for sequences of weakly correlated random variables.

Chapter 3 presents the main stages in the development of the law of large numbers, both
in its original form and in terms of random variables. Specifically, it begins with Bernoulli’s and
Poisson’s theorems stated in terms of events and their probabilities, and then considers the law
of large numbers formulated in terms of random variables, for sequences of independent and
uncorrelated random variables, as well as in cases where random variables are not required to be
uncorrelated. A necessary and sufficient condition for the validity of the law of large numbers is
also discussed. Following this, the law of large numbers is proved for weakly correlated random
elements in the setting of a Hilbert space. In particular, Khinchine’s theorem, which he had
proved for weakly correlated random variables, is generalized. At the end of the chapter, an

explicit example of a completely divergent series in a Hilbert space is constructed.

The generalization of Khinchine’s theorem naturally leads to the question of whether the

strong law of large numbers holds in Hilbert spaces under the same assumptions.

In Chapter 4, using Prokhorov’s classical theorem, it is shown that the strong law of large
numbers does not follow from either Khinchine’s theorem or Chebyshev’s theorem, the latter
being a special case of the former, not only in infinite-dimensional settings but even in the one-
dimensional case. After this, the chapter introduces auxiliary concepts and propositions for the
study of the law of large numbers in the sequence space l,,, 1 < p < o and then proves the law

of large numbers in the space [,, 1 < p < c which completes the dissertation.
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3004350 X1 ©5 X GHM3m@myon®o  LogMggdos. &1 X = X, sbobgol  ghmegds
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fy30@b gficm@gds BmBswo 3gddmOreo bogMay, MY
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9) X Bm35000 X530 89309008 Mm396M0300L B0dsGm.
d) sbobgs (@, x) = ax Fomdmsagbl (B, B(RY) X B) Bmdsq sbsbgsb.

500300 dgLs3Bbg309, HMA M (X, B) BmIo>©0 39dGHMOw0 LogMgs, 35806 ymggwo
a €R', a #0, ®ogbzobsmzol 3mImmg@Hos x = ax FomdmoEagbl X -0l bmdo sLsbgsL
1536 M93DY.

©519H30390o B53M35950dMmm d9IEIA0 ©IJOICNGdS.

f0boogds 1.5. 5) v X 99@Mm0DYos@O 11g356M509MMEMO BHM3MELMYOMMO X AMIBOS,
35806 (X, B(X)) b035©0 X3G30s.

0) v X 193565090 JgBHMm0DYOIO BHM3MWMYHOMEOO 39JEHMOMo BO3M3EJS,
35806 (X, B(X)) bmds@0 399BH™Oveo bLogMags.

09000920 ©909ds 230P39690L, MM (obossgds 1.5-80 ULn3s®odgmdol dm-
0bmgbs s®LYOdOMOS.

§065050g05 1.6. 5) ) X BHM3MMY0MH0 XYMB30s, 8590, gowosyowgds x — x +
a, a€X, s LdHoboswdgam b60dsbby QoolZEOL M3gMsE30s X = —x, SMHOL daGgEol
3BMH0m BMds0 sbYH3900; ) X BHM3MEMA0OHO0 39dGMOo bogmags, d5d0b x — ax,
a € R, a # 0, 300009305 D850 dM9eol sBOO.

) 09 X 351LEMOROL GHM3MEMPOMOO XFR0s ©s card X > ¢, 35306 (X, B(X)) o6
50l BMTsO X3MB0. 93G5, M X F9gBHO 0DgOSO GHM3MWMPOOHO 39JGHMOWO
b03M3gd o card X > ¢, 35806 (X, B(X)) 56 560b BmB5000 39JGHMGeo Loghsg.

©59()30(3905. ) 359MBObsMYMIL 0JoIB, MMI os LoIMIZGMS MYSBO 0b35M0-
3bGH05 J0MOMYOME0 M3YM30900L J0T5MI0).

d) 2obgobomm f(x,y) =x —y GHOEMmdom 2oblobrg®mwo f:1X X X = X sbobgs.
([27] 23-18 @95 1.1-0b) 9@9a0L Msbsbdog, f 1 ({0}) = Ax€ B(X) X B(X).
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39600365. 8)-sb 359MmIEOBIMYMOL, M SOLYIMOL sHOBMI>EO 3MA35dEGHMIMO X yv)-

33900.

foboogds 1.7. 3004350, X 39d@H™OMmo LogmEgs, I' 30 - X -Bg goblobrzmmwo
$6553030 3w6J30mbswgdols Gs0dg sMo3sM0gwo LodMsgwgs. 85306 (X,C(X,T)) bmdswo

39J&HMOM@o LogMEge.

PN Fobos@gds s®ol MBmsemem Jggao 0doLs, ®md (R, B(RY)) s6ol bmdswo

39JAHMO0 LogMEY.

300935m, X bm®domgdmwo Log®isgs ||-|| Bea®dom. X*-0m s©036086mm X Log®Eob dg-
DREIdIo boghE), 67 g3gws ViiY3ad 10803 Brbdgombsewms LodMagwry, GmIgwog
396LsBE3OME0s X-Bg. X*-b 2558605 39d@MOmo LogmEol LEMYIGHOS s Jobo bm@ds
2960Lsb3M9ds BHmwmdoom: ||x*|| = sup {|x*(x)|: x € X, ||x|| = 1}, x* € X*; 5J x*(x) s60b x*
005030 73mbdE0mbscol 360336gcmds x 9e9dgb@Bg. sl Bz9b bdoMo sbyis hoghgO o

(x, x*).

X Logdisgb B39b 293503039000 dobo d36gdG0g Lobgbmsb X** -Go. X Log®Eol
900990356 dGHML {x € X: [|x]| < 1} 50360865300 Bx-00.

C(X, X*) 0-5¢0390M3b, 5649 X-0b J39500653009980Ls356 Fgagbow 03 d060dsewee a-
5Qaq90M5L, MMIWOL 80sMMOE BMTd0s y3zgms x* € X* grbdiombsero, 3mhimgdo X Lo-
36306 300bEOHW T-5003gdML. Famol Lodm3Eolmgol 58 T-5cagdGL bdocsw C(X)-
0o 5036086530. 3bsos, ®md C(X) < B(X).

Bgmoegdme X* bogmegdo, C(X*) = C(X*, X™) ©s B(X*) 0 -5a039d690msb 9hmo
2560boEgds T-5amagdMs C(X*, X). gbswos, C(X*, X) c C(X*) € B(X™). J390mo Bg9b ©o36-
099bgdom, md gb  BRsO™M3gd0  TFgodwgds oyml  9353M0. 0990 09MEOgIS

Bo9M35450dM® 5v9(3H3I0EIOMS.
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09mM9ds 1.1. 30094350, X 356sbol bg3sMedgeryMo Logmags, I' € X* Go0dg J39L00-
3195, HMIgog aobogoegdl X -0l FgeBHowgdl. 85306 C(X,T) = B(X) ©s 39Mdm,
¢(X) = B(X).

09me9ds 1.1-0b 3gHdm 99dmbggzs - dmMgol s F0WobEGOWWo T-5¢gdMgd0L

5dmb3930L ©I3H30EJ0 - 8900905 MBOM BMYS© LoGYSE0sd0.
09m™ds 1.2 (9. ImE0g).
5) 99 X 159356509160 5mGIoMmYdo LoghEgs, 35306 C(X) = B(X).
3) 09 X* 119356509 M0 LogMEgs, 9sd0ob C(X*, X) = E(X*) = B(X").

©50%30(905. 5) 0530056 35B396Mmm, GMA By € C(X). 300d350, (¥,) y39e0ysb 8336030
90000936MMd55 X-00. 3560-8565b0b (36Md00 1gMMgIoL Msbsbds, X -0 sMLYdIMOL obgmo
(x7) 00809g360Mds, O |lxz]l =1 @ (xp, x7) = [[x4ll, n € N. sc0300 F9bsdBbY305, Gmd
gmggwo x € X-0g30b ||x|| = Slrllp|<x, xn) . 9990096 3090mdm, Mmd

By = U2 {x € X: |(x, x)| <1} € EX).

500356 (X, (X)) D0s©0 399EH™OM0 LogM 399, 530EH™I Yy39ms dmGmO 93,360l
C(X)-U. 5§96 ©5 X-0b L3658 HMBOEH 35dmEobsMMd, BGmd B(X) < C(X).

0) 593303905 9BsMY0MMH0s, YY) 2930m35¢0lHobgdm, GMmI X oMol X* -ol
356mMHIomgdgeo LodMsgerg. 993608bmm, GMI 3) sbgzg SMHOL mgmMgds 1.1-0b 39Mdm
d90mbg939.

065050905 1.8. 300350, X 3565boll H9xnwgJleo (565 599300dEs© 1g3561509-
©m0) LogMEgs o I' T X* - B9MbJ30mboggdol Mo0dg 4563539 gdgEr0 MY sbos. d580b,
E(X,T) = C(X).

©50(H30(3905. 3mg3om, E 56Hob g4zqgws 0d x* € X* -gdol LodGMogurg, GMmIwgdos
bmdsos C(X,T)  -5aagd®ol 003s6m. 35306 E Fomdmopgbl X* dsbsbols Logmsol

Bo39BH0 93960360 39L, MHMIgEroE dgo3ogl I'-b. 39B39bmm, GMI E = X*. ogwdzsm E #+ X™.
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95906 3560-3565bol MgM©gdol MsbobTo s®LYdMBL obgmo gwgdab@o x € X, x # 0, G™J
(x,x*) =0 ymggwo x* € E -bLogolb. 3g@dm@ (x,x*) =0 ygmggwo x* €T -Loogol, o3
390 gd9E0s, M50 T' 4obsEswqdls X-ob oM Eowgdl.

09960036s. ([27] 3. 16 §0bs00500q0s 1.5)-0b 298m30bs6gmdls, MM 0mgmegds 1.1-do
@5 oboogds 1.8-0o I'-ll ®30L9ds - 49bsEgIML X -0l FgOEGowgdo, 5930 gd9W0s.
LOBMROOMO, 5M5M9BgJuIOHO X-0bm30L Hoboogds 1.8 56 5oL LmMo.

§065050905 1.9. 30d3om, X, ¥ bmcdocmgdmwo bogM3ggdos. saowo sd3b 9999y

©IBIBIOL.
S CX xY) =CX) x E).
d) o card X > ¢, 35806 (X, B(X)) 56 56:0b Bm85000 39dEHMGmeo bLogdsg.

©50(H30(3905. ) ©JOMEgds 2odMI0bIMYMBIL 0Josb, BMI X X Y Bea®HdoMgdvyero
o3 EoL F9MEGOIEO SGOL X* X Y. beaerm ©gdwwgds ) 30 56MHob §obsowgds 1.6 8)-U
396dm d90mbg93s.

3003350, X BHmM3m@wmy0©Ho 1o3m3gs. dmMmgeol B(X) a-5¢aqdMsby goblbsbugmwme
U BmdsL 9hm©gds dmMgeol Bmds. d0MmMGEoL U B 9imEIds MMM, 0
gmg9wo B € B(X)-LosmgoL

pu(B) = sup {u(F): F € B,F — B5393H00s}.

3b™doE0s, H™I M) X 393030 ogM3gs, 85306 ymgzgero LolGEo dmEMgEol HBmds

93 SOME00S.

357bOMOROL  BHMIMEmyom® X LogMEgdo dm®mgeol Lo u Bmdsl gfmgds
65Mbol, v ymggwo B € B(X)-bsogol

p(B) = sup{u(K): K c B, K — 3935J¢)05}. (1.1

25



dm©90ol Lol © B 9hmgds 8330030, vy (1.1) JglermEgdeos B = X -
LsmM30L. (3bo@O0s, Ymzgmo MsE™boll BMBs GYyMEsMMEo s 933600305; 8906MMbgdwo
536939 LHmG0s. Fo65d, ym3zgwo 93360030 HBMIs 56 sGOL MoE®bol Bmas.

09m935 1.3 (. MEr590). 5) 3004350, 1 BMEGEOL SEBSMVYMHO BMTsd X 1535650 YEE
393039 bogMEgdo. 3530b ymgzgwo £ > 0-bozol sGBYIMIL olgmo Bszg@owo Logligdoom
899mLsBE3EOMEo LodMgwg C. € X, Mmd u(C.) > 1 —«¢.

0) 3mby® X LogmEgdo ymgzguo dmMmgaErol sErdsmMO 1 HBMmds MHIMBOLYS.

©509()30(3905. ). 3004350, (x5,) Y39esb 8330030 800EY3OMDds> X-80 S 300J35m, p
560ob X LogMEol dgBHemogs. d90m300mm s0b0dgbs €, = {x € X: p(x,x;) < 1/n}, nk €N.
35906 ymggero n € N -bsogol Up-i Chi = X . 990@™3, gmggwo & > 0 -Logol sOLYdMdL

obgoo ky. EN, GmI ,u(U’iZli Cni) >1—€/2™. 5§96 §s90m80BsGYMBL, GMmI Bs3gdHOwo

LogLgdom  Fgdmbsbrgymo C, = ﬂ?lo=1(UIi(;li Cri) b0BGS3OLsM30L BB gdm@Os

"Eemds 1 — u(C) < e.

). dmEgdmEo 0gmMgdol o) ©JIMYWIO0EIL 2odMmIObIMYMBL, GMT drMgEol
4m39o sdsMMMH0 BMIs X 3membm® bogmgdo 833600300 @S F5doLosdY, MoEMboLsy

(05009653 0G0l BMmds I9EHM0 3 LogMEII0 MY SOMEN0I).

390930. 3mMHgE0ol 5dsmMHO Bmds LOI JgBMozM X LogmEgdo MoEMBboLss
95006 s AbMEwmE 85906, HMEILSE sOBYdMDBL 0lgmo 1Y356MdYEMMO J39L0dMS3Wg Y €
B(X), ®md u(Y) = 1.

(Q, A, P) b53gmeob, Boog L 9M535M0gwo LoIMSZWYS, A - BsbBg ImFodMwo G>0dY
0-5¢39005, P - 30 A-Bg 8399990 5¢0d50079M0 BMBs, 9fcmqds sedsmwmo LogMsyg. A o-
5Q90M0L  99d9bGHdL  gfimgdsm bmdowgdgdo. mvy A € A -, 35906 P(A) Gogbgl
90™@9gds A bmdogdols sedsmmds. vy -l gagdgb@gdolmzgol ®s0dg IdMEOS
LOHY YOS P-000mJdol 439easb (9649 Q-b yggews 0d 9w9dgb@Hgdolomgol, Gmdgerms P-
3EBSMMBS GOHDOL BHM0s), 85306 53dMd9b, GMI gl YdMWgds LEOWWPIds MomJdol

2193395 (0.29.).
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(Q, A, P) 5¢0ods006 Loz gL 9figds LOHMEO, M) 30MMdIB0B A € A ©s P(A) =
0 259m30bsMgmdl, GMmd A -U gmzgeo J39b0dGmoegwg 939 939360l A -U. ymggwo

(565L6M¥0) SEBIMYOO LOZM(39 5OI0S TGOS Yol L.

(&, A, P) 5qdsmn96 bogmagl 9fimgds Bgdseedgervy®o, 0v) o -segqd®s A Bg3sMo-
d9e0s 990930 BLY3MIAYGHG030L d085Gm: p(A4,B) = P(A A B), A, B € A. 007 0-5¢039-
065 A §o6H3m0dMdS 35300 M50T) MZWSO J393wslom, 35806 (Q, A, P) - Lg3s65d9ww©H0
3EBdSMMO0 1LOZME3YS. LEFIOM0SB0s FgOMHbgdMEO IO GdS5: g (£, A, P) - bgdos-
0905, 35906 M3os© Ho@dmddbowos P dmmwom, 9.0. sOLJdmdL oligomo mzs-
@50 §omImgdboro g-s¢0yg0Ms F € A, O3 A ={AAB:A€F, B € A ©sP(B)=0}.

(Q, A, P) 5¢d3500996 Log®gL 9fm@gds LOwmemymgomo, v ygmggewo (B(RY),A) -
Be8so f: 1 - R gmbds00bmzgol 8modgdbgds obgmo J3gbodcmsgerg B € f(Q), B € B(RY),
®md P(f~1(B)) = 1.

§3. 0gdobgggomo  gwgdgb@gdo. dgdmbggzom  gwgdgbBos  Jodgz@dOL
369050 Mds. 85319853030 dmemEobo

300935m, (O, A, P) 5¢0ds00mG0o LogMEgs ©s (X, B) - Dmdso Logmags. &: 0 - X
B> SLob3sL 9himgds T9dmnbzg30m0 9e9gdgbEo 360d369wmdgdom (X, B)-Jdo.

390pamddo, 0vg 56 0dbgds Lofobsswdwgam bomdzsdo, B3z9gb gobgzobowsgm My0dg
1304LoMGRIM ,,d0MOMIE” (, A, P) 5¢00s00M0 LogmEgl s Yymzgem3zol 56 s0360dbsgm,
™3 gobboemo 99dmbzgz00m0 9egdgb@gdo goblsBgtmeos dolBy. s3sbmsb, 53 Sends-
099600 LogzgOEOL BB, BMAMME Fglo, M5 5J3L 3M930mMIM0 I60T3bgEOMdS.

(RY, B(RY))-80 8608369¢0md9d0L 8dmbg 398mbggzom gamgdgb@l gfimmgds 898mbgy-
3000 LOEOEY, bmEwm Jg8mbggz00 gE9d96GL 60dzbymdgdom (R™, B(R™))-80, n > 1,
90™@9ds (n-g956%BMmIoEgd0s60) 89dmbggzomo 39dGHmMo.
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0 X HM3Mmyon®o ogMigs, 35806 9gdmbggzom gargdgbdl (X, B(X))-do gfm-
@905 dmMgerol d9dmbgzgzomo gargdgb@o 360d369emdgdom X-do.

300435, X 60m6HI0m9dMmo LogHEgs. 0 & 3gdmbggzomo gwgdgbos (X, C(X))-3o
(C(X) - 30wobEGMO 0-50039dMss X-30), 35306 533md96, GmA & 990mbgggzomo gugdgh-
A0d 860336900mdqd0m X-do. sbobgs &: Q = X (omdmoygbl dgdmbggzom 9argdgb@l X -do
05306 @5 dbmErmE 35306, GmEs ymzgwo x* € X -Lomgol gmbdaos (&, x™) Fo®dmoyqbl
390mbgq300m BoEOoEIL. (3boWOs, MMI 0v) & dmMgErol F9gdmbggzomo gwgdgb@os X -do,
95906 ¢ 990mbgg30m0 99d9b@H 05 X-do. 8906Mbgdmo 56 sGoL LsdsMmEosbo (ob. [27]
Hobosogds 1.2.9).

8990bgg30m 9egd963L (X, C(X*, X))-80 gfmogds *-390mbgggzomo gargdgb@o X* -
do. 3bsos, HMA ymgzqewo d900mbz930m0 9egdgb@o X *-8o (dom 139Gl ym3z9gero demMgeols
390bggz0mo gargdgbGo X -80), {oBmoaqbl *-dgdmbggzom 9gwqdgb@l X*-8o. 89d6rm-
6900 g3 gds, LoBMYPSOME, UMM 56 5M0L. 993603bmm, MHMI ymgzgwo Jgdmbgg-
30000 993960 X -00 dgodwgds gobobowgdmall GHmam®s *-dgdmbggzomo gwgdab@o
X"*-0o.

30d35m, X 993HM0390 LogMsgs. &: Q = X sbobgols gfimgds g3sGredgwrwe 3bodzbg-
©Md900560, g £(Q1) sOHoL X -0l BY3sMmsdgmo  J39L0dMOgg. & sbob3sL  ghmads
000gdob bg3s6H5dYEH 360369 MdIB0560, M) sOLYIMBL obgmo Qg € A, dmI P(Qy) = 1
5 £ () 56H0L X-0b Bg3s6539EMmO J39L0TMSZY.

09995 1.2-056 98mF©0bscgmdL, HMI gmggwo 1g3s®medgwme 3603369wmdgdo-
560 9gdmbzgz0m0 9agdgbEo bm®mdomgdme bogmEgdo sMHOL dMmgEol. dsbsbols Log®mEol
d900b3935d0 50300 543l 99809y OOl (FoLO BsTSOMNE0s6MBS o8I ObIMGMDL
09693 1.1-05b).

09mMg9s 1.4. 3004350, X 356560l Log®M39s. 1Y356MdYEIME 360T36gEMddOs6O &: O —

X sbsbgolmzol 390090 ©I0Egdgd0 9330350 9bEGH™ME0.:

5) € dmMgerol 998mbgzg30m0 9e9d96EH09;
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0) ¢ 390bgz930m0 9e9d9bEH09;

) 6900LdogMo 4639w gdso I' © X 439L0dMsg3woLm3zoL BMbdzogdo (£, x*), x* €T,
56H9M5y9b9b 998mbz9g300 LoEWOYIOUL.
@3JbJd 0901393 QOQII

0900930. 30d35m, X bm®Iomgdmmo  bogdEgs. Ymzgwo  1gdseedge M
960083690™d900560 * -d90mbggzomo 9wgdgbdo 86033b9wmdgdom X* -8o {omdmoygbl
0mGols Jg0nb3z9300 9egdgbBL.

(X,B) Bmds Logmgdo 9608369wmdgdols djmbg ¢ dgdombgzomo gwrgdgb@ol P
39650 gds  (5¢d5mm0  2965(0gds, 2965(0gdols 356mbo) gfimgds P Dmdols Lobgl
&: Q> X 5bobgobogzgol. bbgs Lo@gzgdom, Py sedsm¢)to bmdss B -y, 3obbobmadvieo

39000930 HMMIOM

P¢(B) = P(§"%(B)),  BEB.

E71(B) LodGO3obmzol B396 359m3049Bgdm  SEBIMMBOL MYMM0sJo  BogdME
506033656 €1(B) = [¢ € B].

5¢B5MMIOL MGG J0MOMIs© Fgobffagerol dgdmbggzomo 9egdgb@gdol od
®30L9090L, ®MmIWgdoEg  J9dMOoMJAgds om0 gobsfowgdqgdol  FHgMdobgddo. sdoEH™a,
d90mbg930m0 9argdgb@gdol dgbobgd ©g0vIgd9d0 bJoMms© 98momddnds domo dobsforyg-
0990 39gMdobgddo.

4m390 sSdsMM0 U BMBs, 33990 G500 Bmds (X, B) LogmE)by, d90dwgds
50304350 MMM M50dg d900bgq3000 9e9d96@0L dobsfiorgds (syowoms, (X, B, u)
5B LogMEgHg 2obLIBLIOHE Fgdmbggz00 9EgdgbBo® d9a30dwos 3sbzobowmm
X-0ob 05306 35330 03039M0 SLobgs). 53 JoBIHBOL 2odM SEBSMYO DBMIGOL 5B
396550 qd98LS 3 MHmgdab.

50603606 godmIEobsMgmdl, HMI dm39d9e SEd5E LogM3gHg Gg0degds
56 5MLYdMdIL F9dmbgzgz0m0 gegdgb@o, Gmdol gobsfogdss gdmbggls dm3gdmen

Dmdsl. Fog™sd, vy (Q, A, P) s60b [0,1] bgadgb@o, dobbg ImF0dmwo dmGYEOL o -se9-
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060 s FobBg AoBLEBOZOMO Wgdgaol bmdom, bmwm X 3mewmbay®mo (LOwyero,
39BH®0DBg050) LOgMEgs dMMIEXOL 0-5¢yJdMO0m, 5306, sbgmo Jgdmbgggomo gaergdab@o
4m39wm30L sO-BYIMBL.

3md35m, & 990mbgg30m0 9egdgb@os bmMdomgdmw X Log®mEgdo. dobo dsbsfogds
Pg §568m50p9bL 5cds0996 Ddsl 3o@obo®vm C(X) o-swygd®sby. mv) & G98mbgggzomo
9999630 1g39MdgH  3b0d3b9gEMdYGO0s60s, F5Fob ol FoMTMoqbL  dmGgwol
d90mbgg30m 9e9d396GL X-00 @5 dolo gobsfioemgds sGol dmGmgwols Bmds X-do, Gmdgwos
Pz Dm0l 9H05@IOM0 gogMdgergdss (Mo 0dds 6o, ™) X 1593560509 )M0s, 85806 9bs
300bgs 56 BE©9ds, M6 50 990mbgggzsdo C(X) = B(X)).

§0b50050g0s 1.10. 300g35m, X dsbsbol LogmEgs s & - d9dmbggzomo gugdnb@os X-
3o. 099 & ©0mgdols bY3sM0dgEIM 36093690 MdYO0s605, 85306 P~ 3o5Bb0s (9MHMEYM0)
M50Mbol goa™®dgegds. 30Mojom, mvy Py d390L ®o@mbols gogMdgergdsl s X™ 890353l
65009 03o© J9b33wgds© J3960dMS3wgL, 35806 & MoMJdol 1g3sErvdg M 360369 M-
09005b600.

©50()30(3905. 9 & ®0mgdol g3s619d9 G 608369 ™MdYO0s605, 85306 SOUGOMBIL
obgmo 193560 YMO J39bogAEg Xo © X, Gmd Pr(Xe) = 1. ([27] fobswowgds 1.3.6)-0b
00b5b8o P; 983908 G5Mbol goa®dgergdsl. 3oModom, 3mglsm, Pr v)dg9ol Mombols u
393039 qdsL. 35806 ymgzgero n € N -Logol 930305 JogmomMmm olgmo 3mddsd@o
K,cX, 600 pu(K,) >1-1/n. s03608bmm» K = Up_1 K, . Goysb X* 99035308 m3ws
39635 985@  JggLodMmagEgl, s8o@md K € C(X). gbsdsdobo Pe(K) = u(K) = 1. 5Jgsb
P(§71(K)) =1 ©5 080b go035¢0olfobgdom, 6Hmd K bodsgerg Lg3stodgae®os, & s6ols

00mM-dol 365D & 960033600 Mmd900560 99dnb3930000 3163 0.
J J I 30JMO] J 393 J9Y990¢

3009350, (X, Br) bmds@o boghsge s &: O = X 9900mbggzomo 9egdgb@gdos, k =
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