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Abstract

The thesis “On a structure of stationary statistical structures” deals with
certain aspects of the general theory of stationary statistical structures.

There are considered such main notions and auxiliary statements from the
set theory, measure theory, probability theory, mathematical statistics, mathematical
analysis and functional analysis, which are applied essentially in these
investigations. Main properties of such structures from the point of view of
ergodic theory (i.e., the theory of quasiinvariant and invariant measures) are
studied. In particular, here is studied a relation between stationary probability
measures and measure preserving transformations.

First part of the present thesis is devoted to study properties of elementary
stationary probability measures defined on N-powers of Polish spaces. In
particular, a space of all invariant sigma-finite measures with a metrically
transitivity property, a problem of the existence of a basis and of the estimation
its cardinality are under considerations in this thesis. In order to solve these
problems, there are used such well known methods of measure theory that are
Charatheodory theorem about extending of a probability measure from an algebra
to the minimal o -algebra generated by the same algebra, Khan theorem, Radon-
Nikodim theorem, properties of o -finite invariant measures with metrically
transitivity properties and so on. A problem of a construction of ergodic and
nonergodic stationary stochastic processes in various probability spaces is
considered in that thesis.

Second part of the thesis is devoted to study of set-theoretical characteristics of
mutually orthogonal diffused stationary processes. Here is considered a
classification of various (orthogonal, weakly orthogonal, strictly orthogonal,
having consistent estimate) families of probability measures introduced by
A.Skorokhod in 1981. It can be mentioned especially that a problem of a
transition from the weakly separated family to the strictly separated one does not
lost his actuality. In this direction a result of A.Skorokhod obtained in 1981 is of
some interest. His result asserted that under CH (Continuum Hypothesis) each
weakly separated family of probability measures is strictly separated if its
cardinality is equal or less than the cardinality of continuum. The validity of the
converse result has been established by G. Pantsulaia in 1989. In particular, it has
been shown that if each weakly separated family of probability measures, whose
cardinality is equal or less than the cardinality of continuum , is strictly separated
then CH holds. In 1984, by MA (Martin Axiom), Z.Zerakidze proved that each
weakly separated family of Borel probability measures on a Polish space with
cardinality equal or less than the cardinality of continuum, is strictly separated.
In 2003, this result has been extended by G.Pantsulaia for complete metric spaces
whose topological weights are not measurable in the wide sense. Problems of a
transition from a weakly separated family to a strictly separated and of a
construction of a consistent estimator for the family of countable powers of shift
measures defined on the real axis (which are stationary measures defined on the
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topological vector space R™) are directly connected with topics of the theory
of statistical decisions described above. Here are presented two approaches to
solve these problems. The first of them applies the methods of the theory of
uniformly distributed sequences on [0,1]. The second of them uses TSLLN (The
strong law of large numbers).

Another part of the thesis is devoted to construct of various families of
stationary probability measures by methods of infinite combinatorics. It is well
known that methods of infinite combinatorics have lately been successfully used
in different areas of mathematics, for example, in topology and measure theory.
Among them, special mention should be made of the method of constructing a
maximal (in the sense of cardinality) family of independent families of sets in
arbitrary infinite base spaces. The question of the existence of a maximal (in the
sense of cardinality) independent family of subsets was considered by A.Tarski.

He proved that this cardinality is equal to 2°"“”) . This result found an interesting
application in general topology by means of which it was proved that in an
arbitrary infinite space E the cardinality of the class of all ultrafilters is equal to

ocard(E)

. Using the method of an independent family of sets in the case of the
Euclidean space F , in 1981 A.B. Kharazishvili constructed a maximal (in the

sense of cardinality) family of orthogonal elementary D -invariant extensions of
the Lebesgue measure | , where D denotes a group of all isometric transformations
of the Euclidean space E . It can be noted especially that E. Szpilrajn (E.

Marczewski) was the mathematician who in 1946 firstly has used the method of
an independent family of sets to construct nonseparable extensions of the
Lebesgue measure. Later, in 1950 S. Kakutani, K. Kodaira and J. Oxtoby have
used the same method to construct nonseparable invariant extensions of the
Lebesgue measure.

The method of an independent family of sets has been used to construct
an example of a nonelementary D -invariant extension of the Lebesgue measure

| such that the topological weight of the metric space associated with such a

measure is maximal; In 2003, the method of an independent family of sets due
to A.Tarski, has been generalized and successfully used to construct various
(orthogonal, weakly separated, strictly separated, with consistent estimators,
elementary, nonelementary) families of invariant extensions of the Haar measure
defined on an arbitrary uncountable locally-compact o -compact topological
group. Thus, some results of the theory of invariant extensions of the Lebesgue
measure have been generalized. The further part of the thesis is devoted to
applications of the method of independent families of sets elaborated by
G.Pantsulaia in order to construct and to estimate cardinalities of various
orthogonal families of stationary probability measures, in particular, of various
(orthogonal, weakly separated, strictly separated, with consistent estimators,
elementary, nonelementary) extensions of so called G -processes for an arbitrary
infinite additive group G .
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A question from the mathematical theory of information transmission
asking whether is important to know a structure of the group of all admissible
translations  of a stationary probability measure(for example, of the “White
Noice”) for a construction of the consistent estimator is discussed in this thesis.

For an arbitrary infinite additive group G. Here is studied the following
problems of the theory of statistical decisions - a separation problem and a
construction of the consistent estimate for Baire and Borel G-processes defined
on the G-power of a Polish space. In order to solve these problems, methods of
the theory of uniformly distributed sequences and the strong law of large
numbers are applied.

The following results are obtained in the present thesis:

1. It is elaborated the method for a construction of some stationary statistical
structures on the T -power of a Polish space;

2. It is constructed a basis of the space of all elementary stationary probability
measures defined on the T' -power of a Polish space and its cardinality is
calculated;

3. By using methods of infinite combinatorics (independent families of sets,
almost disjoint families of sets, separating families of functions, etc.) it is
constructed various invariant non-separable extensions of stationary measures
defined on 1 -powers of locally compact z-compact Polish groups;

4. In the case of an arbitrary infinite additive group G, consistent estimators are
constructed for Baire and Borel G-processes defined on the G-power of a Polish
space. In the topological vector space R™ equipped with Tychonoff topology,
an example of a non-trivial o finite Borel measure is constructed with
everywere dense (in R™) group of admissible translations (in the sense of
invariance) such that this measure is not equivalent to any T —power of
absolutely continuous Borel probability measure defined on the real axis R
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D={x:x+#x}.

0 X 560L o0dg bLodMmsgzarg, 35806 Loddmem P(X) s0bodbogl X

LOIMH3OL Y39es J3gLoIMSZEgms 3esbl, g.0.,
P(X)={Y:Y c X}.

P(X) bod®msgargl sbggg MHmgdgb X LodMmsgzw ol dveEngsbl.

300g35m, X 5 ¥ 560l Mo bLod®msgzary. 3580b :

X UY 50603653t X o ¥ 1odMs3eggdol go9600005690sl;

X NY 50b0dbsgl X o ¥ LodMms3cggdol msbs3z9omals;
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300g435m, Q 565350090 LoIMs3gs, bogwm P(Q) 30 - Q -U yggws

939L03M53wgmMs J3Esbo.

39bLsB3MYds 1.1. g3odzom A4, € P(Q) (1<k<n). (4i)i<i<n LOIOSI-
n
@gm5 LEbOMO MR sbOL PogMHM06gds 50060dbYds | J 4,  LoddMEMmo ©s
k=1
23960L5BE3MYds 999 gA0 BHMW MO
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O (A ey @XDOL 259OM05698s 5006086905 |4,  Loddmmmomo ©s
keN

24960L5BP3MYds 990 gA0 BHMWMOO
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k=1 k=1
2) Q\ [J4 = Q\ 4p);
keN Ay

3) o\ (4 = U@\ 4

k=1 k=1
4) O\ N4 = U@\ 4).
keN keN

296LsBMzMgds 1.5. Q -LOIM3EOL J39L0dMeggms A Jesbl gfmgds
5390695, 0¥9 Jobm3z0L O Egds 9990 306HMBJOO:

1) Qe A ;

2)ovwy A,Be A,35806 AUBe A > ANBe A;

3) oy Ae A, 35006 Q\4eQ.

99600365 1.1. 9BLsBE3MYds 1.5-80, 89-2) 30MMd5T0  L53FMOLOS
dmgombmgmm AUBe A ©@s ANBeA 306md900©6 Fbmemmo ghom-
9OH®OL  BsOHMYOMEMds, 3065000906  FoMmMGOMos 890ga0 LGOI ME -
0MJMOO0O BHMEMOJOO:

AUB=Q\(Q\4)N(Q\B)),
ANB=Q\(Q\4) U (Q\B)).

23



896008365 1.2. Q LodMS30L J39LOMSZGMS 5¢RYdGS Job J39L0TGMS3-
@amd 0bgmOo 3sbos, MMIgwwoi 9goEegl Q -b s Bs3g@0wos Lo
65009bMd5 LOIMHZW O -01gMMO0EO M39MH530900L "M,U,\ " 3060,

39bLsBZMYds 1.6. Q2 -LoIMS3OL J39boTMsZWgms F -30sbl 9Hmegds
0 -5¢0q06, 19 Jobm30L LEOMEEYds §99IA0 30MHMBIOO:

1) QeF;

2) ooy A e F(keN),85806 |JAp.€e F @ [\4p.€F;

keN keN

3) oy Ae F, 05806 Q\ 4 Q.

89600365 1.3. Q LoIM3ol J3gLodMSZW IS o -5EJdMS dob Jgglod-
65309 0O Jedlios, GMmIgeoa dgo3o3b Q-b s Bs39GH0W0s N3O
5m@YbMds LOIMIZEO -G M3GM309d0L " M,U,\ " JodsGro.

39bLsB3M9ds 1.7. Q LodMsgzerol J39L0dMIZEGMNS T -5¢ MDY
239BLsBEZOM P Hosbzom 896J305L 9Hm©gds sEdsmMds, ™y dolmzol
LEOM YOS 30OHMIYOO:

1) ymggwo AeF 9wwgdgbolomgol P(A) =0 (5e0dsmmdol 56159560~
gmxzommdol m30L90s);

2) P(Q) =1 (500500030l bca6Hdocmgdols m30L90s);

3) 00 (Apdren F -3@3bob figgow-figgowse 036503390 9wgdgbdo
90893005, 85806  P(Upey Ax) =D nP(Ar)  (000500m30L  093wHo@
5Q0E0IOHMBOL M30L9ds).

300g35m, Q 56MH0L 5ME35M09w0 LOIMs3wg s F dob J3gbodGmsgzargms
65009 3005L0s. F5M0790M0s 98I0 ©JOIYGDS.

@gds 1.1 [26]. oGlgdmdl QO bogkiob F39b0dMhsgzamgms o -sqnggbés
o (F), &mdgemog 8906030 F 3¢05LL @ s6ob dobodserey®o BsHmz0l 035¢m-
bsbGoboo 0d o -5¢vg 98698 deatrob, HGmdemgdos dgopsg9b F -b.

39bLsBZM9ds 1.8. 300J35m, Jm399os Q LogMEoL J3gbodcMmsgergoms
MO0 350 §] @ Sy. 505Lmb, S1 =Sy A @ P 0ogmb dgbsdsdols S o
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Sy 3By AobLIBOZGMWOo Mogbzomo Bwb]309d0. P Hosbzom 5399bdsosl
9Pm©gds B 6opbzomo 536300l 4oa0Mdgegds, 0v) O gds 99090
306(0s:

(VX)(X €81 = B(X) = B(X)).

296LsB3Mgds 1.9. 3mdzsm, A 30l ss3sG0gmo Q Log®aob Jggbod-
O53gmd  5wagdes. A 3aslbg aoblsbogEye P Gogbgom  gubdsosl
90™@9d5 5¢0d500Mds, 09 JoLmZ0L LEMEEYds T9dIR0 30MHMBYdO:

1) gmggawo 4 e A gegdgb@obomgol P(4) =0,

2) P(Q)=1,

3) o0 (A)ren A-3esbob fygoe-figzows@ 0657133900 grgBbdon
0l 808Y3HMB, HMD | J4;.€ A, 85806

keN

P.( UAk} = > P(4).

keN keN

5E350019M0 BogM39900L 53900l BMYSO Fgom©o JmEgdEos 3909y
09m98580.

099035 1.1 (350500gmO™O0)( [26]). 3009350, P sGob A 5¢»3986sb9
356Ls B30 5¢d3s00™Bs. 858906 sGlgdmdlL o(A) 3esolby 3sbbsbmamyero
9PSQIH0 S¢BS0IDS P, HGgerog Pserms@agbl P s¢ndsomdol 3sgtdg-
@985l; 58506, P 5¢BscBs gsbolisbma@gBs J980g80 RmGInemols bsdeys-

98007:

(VB)(B € o(A) = P(B) = inf{ZP(Ak) |(Vk)(ke N — 4, e o(A)) & BC U,y 4, }

keN

353500000 1.1. 4-00 5036086m» [0,1] 06EgM3500l 439es oligo J39-
LoIMSZgMSs 3LO, HMIOL grgdgb@gdo HoeBmoA0bgd0sh Msbsm3zzgmo
3503Ebbosb Po3gBHowo o 8s6x36006 005 0b6GHIMZ5wgd0L  LalGYIEo
Mmxsbol 25960056930l Loboom. sz0mo Lohggbgdgos, ®Mmd s0bodbo
3wsbo  Fomdmoyqbl [0,1]  LodGms3ol  J39L0dMmsgzagms  5EAOMIL.
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B90mmo0bodbmo Lobols 0b@EgMzowmadby P Mosbgzomo 8wbjsos aob3bs-
B036MH ™Mo 9999absoMo:

P(la,,b[)=b —a,
5 0bgd®030 fgbom ob3LsBUzOM™M P Mogbgzomo imbiaos msbsm3zgmo
0639635900l LsbOMo MYSHBOL  Q59MH056gd0DY. SLgMbs0GMSE  ABLS-
bO3two P Hogbzomo 11630 Homdmoygbl sgrdsmmdsl A 3wolbg s
39605009MMM0L Bgdmm dmyzsbowo Mgm®mgdol mobsbds sOLYOMdL o (A)
3B 356LsBOZHMMO JHMSOINNO SWBSHMBS P, Hmgaenog Fo@dmaagbl
P 5qdsmmdol dop0Mdgegdsl.  o(4) 3ol gfmgds [0,1] 0bGg®zscols
OO0l sHBM0m HBMTo© J39LOIMIZW g 3ol s Sobodbgds  B([0,1])
BodBMEM00, benmm dsbBy 2sBldxBOZOWMM P Hogbgom B«ybIEool Fm©9ds
[0,1] 06390M350bg  asbLsbLgzOmwo  ghm-g56BmIogdosbo  dmGgwol
33030 BMTs s 500b0dbgds b LOFdMEMMO.

Uodgmeol  ([0,1[, B([0,1]),5)-b  gfimogds  [0,]]  LodGMsgEwglosb

SbME0MGOIE0 dMOYOL 3¢50 MOO0 SWdsMOHO L3O ].
353500 1.2 30d3sm, F:R—[0,1] 6ol ym3zgew (gdGowdo do6-

%3606 Mfig39dHo obgmo 96531050 BMb30s, BMIGEOE 953059MTBoEgdl
306Md70L:
lim F(x)=0& lim F(x)=1.

X—>—00 X—>+00

—0)=0 o5 F(+®0)=1

30329obbdmm, Gmd F( Qo
300g35m, Q=R U (+0).
A -0 5036006mmn Q  bogOEob yzgars 00 Jgggbod®msgugoms 3esbo,
O3 qdoi HoMm8moy0bgd0sb BoMEbbosb ©os s Fotx360sb Bs3zg@owo

95659933900 0639MH35¢g00L LoliB¥EM MY IBOL Qo9MHM0sbgdom, g.0.

A ={A|A=i(a,-,b,-]},

ooz —0<aq; <b; <o (1<i<n).
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50300 Bsh3969090s, MMI 50bodbo 3wslo FoMdmopygbls O
LOIMH3OL J3gLOAMSZW IS S RYIML.  BgIMMsbodbMo Lobol 0bEgM3zs-
wqdbg P 60o3Ebz0m0 39964300 2563L5bL3OMM J909absoMo

P((a,b])) = F(b) ~ F(a,).
5 0996906030 {gbom 43b3LsBOZIOM™ P Mosbgzomo 8Mbdios 08539 Labol
9659933900 06¢gMH35¢0gd0ol LMo MK sbol 45900056935 g. 59HR35MS®
296LsBOgHMmo P Hogbgomo gwbdaos FoMdmaagbl semdsmmdsl A
30sbby s 39050 gMEMOOL  HBgdmm  dmyzsbowo  MgMm©gdol  Msbsbds

50LgdMdAL o (A) 3wsbBY goblsHw3zMr o JOHMOWINO HEIBIMMDS P, 6Hmdg-
o3 §o00moygbl P 5¢0ds00mdol goadganrgdsl. o(A)N R 3sbb ghimgds
65030 MoEbzms R 0gMdol  dm©gwol sHHom Bmds© J3gbodMsgzergoms
3obo s 500b60d6gds B(R) LoBdMEMmO, b JolByg goblobrgmvyem Pr
6HoEbg00 3MbJE0s, oblsbrzm Ml 3oHMdom
(VX)X € B(R) = P (X) = P(X)),

900905 bsdgzo Gogbgms R LodMagwgby 3sbsfowgdol F gwbdioom
239BLsBOZOHMO BdMOYEOL 5EBNYOHO DMDd.

3535omo 1.3. 30d30m, (Q;, F,P) (1<i<n) §oG8moy9bl se0dsmt

103 EYMS LELOIE MY SbU.
3900303 56m» BMy09H 0 50bodgbs.

n
HQi = {(wl""’wn”wl € Ql""’wn eQn}'
i=l1

AQH?:IQi L0dM53gl 3Mfimm® 30obOo LodMsgwy, 0¥

dobm3z0L FoMmMYOIE0s [oedmaabs

booog B e F, (1<i<n).
A -00 5036036m» 3amsbio H?:lQi LogmEoL olgMo J3gLdMOZWggdOLY,

HmIwqdoiE HoMmdmoy0bgd0sb Mbsrm3z39mo 30wobmeo LodGMsgarggdols
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LOLOMEO  MRIBOL  JogOM0sbgdom. Tg3bodbmm, ®md A FoMmImoy9bl
H?:lQi LogM 3oL J39L0TMHZEGNS SEAGOIEISLS.

B90mm50b0dbmo Lsbol 30e0bcme LodMsgwggdHy P Hogbzomo

a3bJ 305 4963L5BOZOM™ T8 gabsoGsc:
n n
{fin -
i=1 i=1

@5 06906030 gbom gobgzlobwzmmm P Gosbzomo gMbdzos msbs3gzgmo
30obOmwo  BodMsgwrggdol  LELEOYIO  Mmxsbol  2ogHP0sbgddDbY.
S1gmbs0Ms© 2obLEBVZOMo P Gogbgzomo Bmbdisos Ho®dmoagbl oeds-
0mdoLb A 3slBY S 39MMgIMEMEOHOL bgdmm dmyzsbowwo mgmemgdol mo-
Bobdo sGLIIMA o(A) Jasliby goblsBOIGXO JOMSPIOMNO 5EBSPMDS P,
OMIgwog FoOmamoagbl P 5e0dsmmdol 4oaMadgegdst. o(A) 3esbl gfim@agds
0 -5¢a906M0900L  (F)iue, LLOW@O  mxsboll 659630 s 900bodbgds
nggn}; -om. LBy goblsbrgmme P 6oEb3000 BMbJE0sL gfhm©gds sen-
0500MBsMS (F)1<i<; BLOWWO Mmxsbol Bsd®msgzmo s 500bodbgds H?:lf; -00.

(Lo IT A TT.R) wbgawh gfoogps (@ 7. B, swdson®
LO3MEYMS MXSBOL bsAGSZO.

dsgomomo  1.4. ([0,17-Ls > R"-%By 93BLsbogdMmo 1 -gsbbm-
30930560 3MHgob 3sL03M0 DmIgdo).

3009350, 55O LogmEgMS (Q,, F,, P),c, ™XSbL 5d3L 99990 Loby:

5) Q;=[0,1] (1<i<n),

d) £ =B([0.1]) (1<i<n),

d) B=b (1<i<n).
05806 (H;Q,H;E,H;B) SB5006 LogMEgL 9fimEgds 1 -356%mdo-
@90056 [0,11" 3mdmb sLbemEomgdMwo 1 -gs6bMIogd0s60 dmMgeEols Jeslio-

3960 5dsM0 Loz 39 H?:lf; 60o3Eb300m BbJ300L 9himgds 1 -296Bm-
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8090056 [0,17" 39909 3obLaBEZOHMWO dMGIOL ESLOIMOO SABIMYIMO
bms.

by, -531BJ305U, 29bLsBOZOWWL ZoHMdOm
(VX)X € B(R") = b,(X)= X [ [RI0.1[" (X ~h))),
hez i=1

90™©9d5 1 -456HMI0gd0560 dMOGEolL JslogMMHo Bms, oblaHrzm o
R" -%y.
353500000 1.5. 307350, BMbJ305m5 (F)i<i<n ™RSO 5MHOL gobloBe-

3600 99900930 30OHMIOM

2
1 o -2
(Vi)(Vx) 1§i§n&xeR—>Fl~(x)=fJ‘ e 2dt|
2 ®

30d35m, B 560b F; 39643000 45bLsB030mwo dmMmgeols s¢ndsmwyeo
bmds bsdgow Mogbgms R gddbg. 95d0b (ngignﬂi,HEN};,Hl_eNﬁ) SC0dS-

076 LogOEL JFgds 7 -gbBMTomgdosh R" LogMHEgLmsb SLmEoMYdMEO
1 -356Bm30¢g00560 Qomlols 3o6mbo3MMo sEdsMMEo Loz Y.

[, ©oabgoom gbdgosb gfimwgds 7 -gabBmdowgdosh g33eowgl

R" LogmEaby 3obLabegmmmo asmlol 3s6mbogm®o 1 -36%BmIowgd0s6o
5E350IM0 DMds S 500b0dbgds I, -om.

359500000 1.6 . 3004350, (2, F, P)..; 50500796 LogM39005 MBsbiervenm
mxobos.
3900303 56mm BMY09H 0 50bodgzbs

HQ,- ={(®),;; 0, €Q,,iel}.

iel
Ac ], Qi bodG3wL 3fmEnm FowoboOrwo bodGsgwy, )

dobmzol sOLYdIMOL 0bgJums LaliBrmwo (i )<k<, 900©IZOMOS s (]—;k i<k <n
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0 -5Qaq0M900L  olgmo  9agdgbBHgoo (Bik N<k<p> O3 0560090 ME05

fom0maqbos

B={(®)c; (0, €, i€ I\ {i}) & (@, € By, i€ Ui, {i}) )

iel
A -20 503608600 gwsto []._,Q; bogoaol obgmo J3gbodmasgerggdobs,

H®Iwqdois HoMmdmoy0bgd0sb Mbsm3z39mo 30wobmeo LodGMsgarggdols
BabON@o Mxsbob 3o9MH0056g800m. Bg36086mm, OB A Fo®dmowagbh [._,Q;

LogmEOL J39L0TMIZEGMS SERJIMISLS.
B90mms0bodbmo Labol 30obMme LodMsgzwggdby P Hogbzomo
a36J 305 4963L5BOzOM® F9dgabsoMms

P(B)=T1F, (B;),
k=1

@5 d¥bgdMogo  Fgboo  gobglobwgdmm P Mogbgomo  gmbJgos
m9bsm339m0 owobO®mo  LodM3wgadol Lo  Mxsbob
3990000569090bg. LgMbsoMs  blabOzdmo P Gogbgzomo xgvbdzos
§oMImMo@Agbl  5¢domMdL A Zaslby s 39MemgmEmeol  bgdmm
dmy35600 0gmEmdol Msbsbdo sMLYIMOL o (A) 3wl oblobrgmmwo
JODIIODO  SBINMBs P, Gmdgmog §omdmeagbl P s@dsmmdols
3936039 qdsl. o(A) 3oL 9fimEgds o -swaqdMgdol  (F)..; Lslevmm
mxsboll 6530930 s 9500bodbgds H,-a]': —0m. LBy psBldxBOgOMm P
6HoEbz00m  B6J30oL  9hm©gds  sEBIMNMOIMS  (P)i;  YLabEOWI™  mxsbol
6596530 ©s 5006086905 []._ A -00.

LByt ([1.Q-11.711.5) diocgds Q.7 R) swdsoné
LO3MEYMS MXSBOL bsAGSZO.

353500000 1.6 (LOLOIEM-g6BMTogd0D [0,17v 37909 3oblsbe-
36090 MLILOMEM-256DMT0Wgd0sbo  dMMYOL  3IBOZNOO  SEBSIYOO

Bm0y).

3004350, 55O LozOEYMS (Q;, F, P),.y XL 593l 99890 Laby:
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5) Q;=[0,1] (ieN),

d) 7 =B([0,1]) (ieN),

d) B=b (ieN).
095000, (H,-ENQ”H,-EN]:!"H,-ENR‘) 5350016 BogmEgL 9fimgds MLSLEWEM-
2396BMm309d056 [0,17v 3M0mab  SbmE30Mgdo  MLObEOYYEM-gbBM-

90@wgd0s6o dBMOYOl JEobogMo sBdsMHo Loghs). [, B Gogbgom

abd3osl  ghm©ads  MLILEOWM-g56BMmIowgdosh [0,17v 3709  9bLo-
D030 d0MOHYEOL 3e00ZNM0 5EBSMNYMHO DMIS S 500b0TbYds by -00.

359500000 1.7 (3979L0L Bmds - "mgmeo bdsrmMo"). 3odzom, mbjsosms
(F})ien @xDO 560U 256L5H0360)m0 d9900930 30OHMdOM

(Vi)(Vx){ieN&xeR —>F,.(x)=%jx ot j
=

300d35m, B 560b F; 399643000 goblsbng®vyano dmEmgeols 5¢0dsmv)Mo
bmds bsdgzo Gogbgms R 0g®dby. 85806 (HieNQi’HieN}:’HiENE)

5350096 LOgzMEIL 9HMYdS YLV M-g6BMI0EGd06 RY LogzmEgLMb
SbME0MIOME0  MBILOWWM-56BMT0Egd0sbo ool 3obmbozmo  seds-
060 bogOg, Lowsg , =R, 7, =B(R) (ieN). [, B ©ogbgoo gnbdzost

90905 MBslOMEM-456BMmI09gd0sb RY Lo3mE9IBY  2oBLIBOZIOIEO
299960l 396mb03MOmO  SEBdMMOHO BMTs s 900bodbgds 'y -0m, bmerm
H,-EN}: 0 -5 906L  9fm9ds RY LogmEoL BdMEMYOL  J39L0TM 3G

3e3b0 @3 3006036905 B(RY) Loddme®mmo.

35500 1.8 (bs®sbodgowol bmds) ([5],[16]). 3ogzsm, ymzgwo
ie N obpgdbobsmgol, p; 5600L [a;,b;] 0b6@gOZ5wBg  296LsHBOZIOEO

3OI0l 3Wslog Mo SEBMYYOO DBy o A=TT._,\la;.b;]- ZWN) yamao

23963L5BEO3OM® JoOHMdOM
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ZN ={(z)on 12, €Z & (3n e N)(Vk>n —z, =0)}.

@ ken G ke

VA DmBsl, oblsezemel B(RY) o -5eg865%9 8900930 306H™md0m

(VX)X e BRRY) > v, (X)= Z Hpk (X = (b =)z ) en)s

(5 )y EZ M keN
90™©9d5 bsersbodzowol Hmds.

0y X 560b bodMogwng, 35906 card(X) 50b0dbsgl X LodGogwrol Lod-
dagMgl. Bmyxg® card(X)--U gdsbosd X LodGmsgol  356Eobsew®
6oibgl.

o 5O0L 300390 MLsLOMEM 35600bsWHO(MmMHPOBsMHO) Hogbgzo.
39600dM, @ 6oL

N={0,1,2,-,n,-}
9395 bo@M9E HoEbIMs 39MPObIMOHO MHosbgo.

@ 5OoLb 306390  HMIMIMOPO  J9MEODbsMGHO(MOObIMMHO)
6oibgo. 9936086mm, MMI @ TFJodEgds  29350303MD Y3 MIASE
mOH0bsM6 Hogbgzms LodMS3EGLMSb.

bb3o5b3s MmMHObsmO Hoibgzgdo 500bodbgdosb 99990 sbimgdom

o, B.y,S,
300d35m, a 0L MOPObsErmmo Hogbgo. B39b 303Y30m, MM a SMOL

B30 mOHobswo, M)
a=sup{f:p<a}.

D0350000 o OHPObIWOL 3mbB0bIMO™MBS 5oL MI306MHgLO MEOEO-
Bocro & HMAolm30LsE 3OLYIMIL MOHEOBsEMs MY sbo

o 1<gj,
3903 53054MmBowgdl 30OHMOL
o <a (1<f),
o =supfa, :1<&}.
a DB35H0m0 MmOHO0bsol 3mbx0bsemds 500bodbgds cf (@) LoddM-

OMO.
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3H905, ®MI ymzgwo HB3sOHOMO MOEObsmMHo o Moibzobsmzol

LEOY YOS 30OHMS
cf (o)< a.

a BO350m00 OBl 9fimgds MmO, vy

cf(a)=a.

a BO350m00 OBl 9fimgds Lobymwse o, vy

cf(a)<a.

3oR9WOMOQ©, @ @S @ 5M0D MYYMIOMWO MOPObIEGd0 ©S W,
56H0L LObY WP HOMBO MOOBsWO.

09 k 5H0b 65007 MLslOM@® 35HEobsGo Gogbgo, 85806 kT
50b0odbsgl 3oLl 3oMObsMEm  MHosbgl 00 3sMobscrams  dmMob
IG5 9099539006 k -Us. Fogomomoc,

0" =0, 0y = (@)t

30b63H0699m8 303mmgbs (890m3wgdms©, CH ) 5ol 4dmbsomdgzsdo

c=a.

3009wds 5B3965 O3 (ZFC) & (CH) 09m605 5610l 0053590500 3mb-
LAHOMIGHOM MbogzgOLddo (obowgom [27]). Igmegl dbGOZ, 3mgbds sh39bs
™3 09O

(ZFC) & (-CH)

51939 9oL MgLYdsO (ob. [14], [15]). Jglodsdobse CH G0l ©s8Mmm300g-
090 ZFC 0gmtoologsh.
30630618 303mmgBol dwoge ROl [FoMdmoagbl  gobbmys-
M990 30630613 303mmgbs GCH , H™MIgeoE 5G0b g98mbsmdzsdo
(Vk > 0)(2F = ).

3009w ds 51939 983965, MM (ZFC) & (GCH) mgmtos 515939 053590500
3MbLEMJ30me Mboggdlmddo (ob. [27]).

300435m, X @5 Y @O0 Lodmsgargs. 95000 ©9390FGMmo X xY
Bs9Gogaol  Bgdolbdogh G C X xY  d39b006eg3agl  9himgds  dobsGryemo
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000500905 X @5 Y LodMsgwgqdl dmeob. oy X =Y, 35806 b396 30@yz0m,
O3 G HomMoy9bl 305G B0dsMrmgdsl X dsBolme LodMogwrgby.
©59M 3009090 5dmMhg30L sduomds (DC) s®ol 9090 Hobswsowgds:
02 G Pse8050g bl 8065ty JodsGr0098sL  sG33oM0oger X 8sbolr
bodmsgem9bg s X Lbodbsgerob gmzgero x 9em9896¢)olsozol sGlgdcmdl s8s539
bodmsgemol obgoo y  gemgdgbBo, Gmd (z,y) € G, 0dsdob sGbgdmdl s

bodmsgerol  gergdgbdoms  olgmo  mgers©o  T,x

20

- 000 g3tmBs,  Hd

(z ,z )€ G gm39emo bsrmseraymo n € N Gogbzobsorzob.

n? nt1

3H505, M ©sdM300JOMwo 5dmMBg30L sJlomds (DC) Homdmaoygbl
50mOBg30L  obomdol L@  BMOASL, MMIgwoi  Loglbgdom  Lo3daMolos
3sb03MMo 3509353030l 0LIMO  MYJOOLIMZOL, MMYMOOESS BaliErwmen-
2396BMmdowgdosbo  g33oal LogMEol  ggmdgBH®os, Bsdzowo  ©gMHdol
0509353031600 565¢0b0, Wgdga0L BMIoL MgMMH0s s 5.0.

999m3039bm»  bBmgoghmo 36905, MMIgwog 9oL 930gdgE0
093 9M30b0m9gd0L s5Jbomdols (AD) BsdmLisgs0dgdes.
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3sbslins0gd¢9do

3.1. 5¢md50w6 BMBsm5 MOHMMYMBIEIMOO MY SbgdO

39630b0M®  5EWBIDO DTS MOMMYMBITMEOO MY IBYOOLIMZOL 5. bl 3M-
Hmbmoob doge [3] Bsd®mddo 9gdm@sbowo 898ga0 3eollogo3saos:

300d35m, (E,S) 6oL Bmdswo Log(sg.

396LsBM3Mgds 3.1.1. (E,S) Bmds LogmEgbyg gobloBmg®viem semds-
09O Do (;)ic; ™XODL 9hHm©gds mOOMyMbscm@o (0), v 356o-
39BHOMS I xsbol ymzgmo mOo goblibgzegzgdmmo i @s j 9wgdgb@olsmgol

Hi 5 1) BmBIOO 56056 OMMYMBoYdO.

39bLsBM3MYds 3.1.2. (E,S) Bmds LogmEgbg gobloBmg®ve semds-
06 D500 (;);e; ™XIBL 9Hm©gds LMBESE J9BEIWgdso (W.S) vy 56~
1gdMdL £ LogMEol Bmdsw Jaglodmsgwrgoms obgmo (X;);c; mxsbo, Gma

(Vi )iel & jel— w(X;)=05()),
boog (1, j) 90bodbsgl I LodGmsgEol ? ©939OGHM 335000M5GHDBY 4obLOBE-

360 3OMbg39600L 3MbE0sL.
3%bLsbMaMgds  3.1.3. (£,5) Bmds LogmEgdg  goblobrgmmem

5EB500O BMToms (U;)ic; XD 9fhm©gds dE0gho obEswgdso (S.5)
0vg 56OLYOMBIL E Loz Eolb Bmds J39L0dGMsgegms olgmo obHBbdEomeo
mxobo (X;);cr, OGMI

(V)i el - pi(X;)=1).

39bLsB3M9ds 3.1.4. 30%HY430m, OMI (E,S) Dmds Logzgmagbg 4obLs-

D3O 5BMNNIG BMIsmS (1) ic; MXRIBOLINZOL SOLYIMBL i 356539EHOOL
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35090 995351985 (C.E), 007) s0Lgdmdl 0lgmo BmBoo sbsbgs 7 1 E — 1,
6H™a
(ViYiel - p;({x:7(x)=i})=1).

53005 890092 00303530505  85MmMgdmdol sy gbo:
(C.E)—>(8.8)>W.S)—>(0).

090pm0  J3gmogzgddo  B39b  35B39bgdm, HMI o6 bgdmeo
0030003530900 9655  BMYsO©  FoMmMYdIMYWo  Jmembymo  LogdEol  Z -
bomobbgdby 239BLsBEzOMwOo mOOMYMbIMEGO LGoEoMbso
Bmdgdolomgol.

3.2. BMy090H0 ©sdbTs6 ©JOMEgds

MBsbEOMWM  30030b5BHMO030L  Bmyoghmo  Igmmo  [o®dsGgdom
249800949gbgds domgdsE03ol Lb3zoslbgs oMo, Fogowoms©, GHMIMEIMA0LS
©5 BMAoL 0gM©0580. 53 Fg0MEGOL LMoL goblis3MmEgdmwo 50bodzbol
©0MLOS MBSLOMEIM BsBOLNOH E LogM3gdo ©sdme300909ew LodMsgwrgms
35Jb0doE Mo (LOAIOZOOL  MZsWLIHBOOLOM) MY sbol  s39d0l  Igmmo.
L0ddW 3L MZoWLIHBOOLOM  FMM30JdGE BoIMIZEgMS FodlodoEr MO
mxsbols sOBYOMOOL 5dMEsbs 30M39ws gobbowrmmwo ogm GsMLzol dogM(ob.
855005, [32]). 856 59’3035 O™ b LoddwszHg 2 1508dEszGOl
M0, 58 8909205 33035 L0bEYOGLM 250MYygbgds BMYs® BHMEWIMEMA05d0
O®Awol  bYFMOEgdoMs3 IIBHI0EPS,  OMT  MLILOM®  dBSBOLYO

Ebo3gm3Egdo Me@G®eg0m@G®mgdol 3e0sbol Loddarsgy 92" LoddszMoL
M0 (0b. 35450ms, [33 ]) .

933wo©oLb £ Log®Eolb 3gdobgzgzsdo, ©sdmy)30@gdge Lodcmsgergms
35Jb0doE MO Mxsbol FgoMPOL 25dmygbgdom, 5. batrwB0IZ0 s soam 58539
LogmEgbg  3obLEBEIOM@o  gdgaoL  BmIoL  sOggdnbGHIO N D -

06356056 0930e-fyz0mo mOOMAMBIM© 23936039 9dsms
85gb0Bs M0 (LOAdE53MOL LTS YdOM) MK bO (obowgm [30] ), Loss D,
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5bodbog  E = Log®Eol  yzgws 0bmIg@more  asmEsddbims  xamBL.

239BL53M9MGOMo 50b0I3z60L VoMLos ol Bod@EHo, MM F30MS0b-ToMBI3L30
0y 306390, 3063 godmoyqbs ©sdmw)30909 LodMmsgargms Foglodsgrmeo
mxsboll  IgmmEo  gdgaol  B@Aol  sMOLY3sMOIJWNIHO  203MIGIGd9dOL
Sboggdo (ob. [34]). 0dmy3056900m, @gdgaol BmIol sG51Y3s69dYOHO
2393639 90900L SBogIdI® 03039 FJOMPO  450Ygbal 39393608, 3MPI0EST
5 ogbEGmdod (ob. [35], [36] ).

5. ba6sB0odz0mol dogH ©sdMm300939¢ LodMsgwgms dogdlods)MHo
oxobol  dgom@o  godmygbgder  odbs  933wogl E LogMsgby
39BLYBEZOOo @Bl Bmol  olgomo  vGSgwgdgbGHet o D -
06350056¢ Mo 493039 gdol  sLsagds©, MMIGEMBsE  SLMEOMIOIEO
393030 LogMEoL BHM3ME®A0MO ffmbs s®ol Joglodse, 3gMdm, 2°
390©0bsmmo  ®ogbgzol  Gmo, Losg ¢ 90bodbsgl  3mbEGH0bmwmdol
Loddsgzmgl (ob. [ 30] ).

3 BBEmwsoslt  ogh  oBMYsgdM  odbs  GHMLIOL  TogH
090999539990 ©59MY3000909  LoIMsZgms  FodLoToEIMEO MY IbOL
d9gnmEo s §oMdsBgdom godmyggbgder 0dbs sMOIMIWE MO MEIS®
3M335JHMO o -3m335JAHMO  X3NBDY  obLsBLIOMWo 35560l BMIol
bbgoolbgs (9009396 GHoOwo,  9M0gwgdgb@ostrmeo, 193560 IMO,
5059356509 MH0 s Bb3s)  06356M056EMmO 209 gdgdol  SLoggdO®
(oboggm, dspooms, [5], [12]). sdom dmbgebs @gdgaol  bmdol
0635600563 253039 gdsms  09MM0sdo  HBgdmm s0bodbo Jggaqdol
2396%BMyo9ds.

B396 dmg0yzsb [12] B65IO™ITo Toegdmwo bmyoghmo g0l
RMOHIME0MYOSU.

300d35m, H 560 m35¢0mMo-3m335dGnemo o -30935JGHMeo GHm3m-
MA0YO0 XYMBO 5 A 30 53539 X2IRDBY 39BLEBOZOMEO 355M0L Bmds.

@905 3.2.1 ([12], c09ds 4, 33. 381). 3029300, K s6Gob H Log@iob 439b00-

3307905 0ligoo H -06356:056(99¢n0 03030 5QOH0LIHO 0O IS0, (He2d
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(VZ)Z €K — 2,(Z)=0),
bsqog Ax 3¢0b0dbsgl A bm8oo gsbbsbmz®m«yem dogs brdsb.
05906 . R9bgombsero, 3obbsbmz6eemo 306HM800
HXVZ)Z")=AX),
bsog X ool H bogkgol dmégemol g39b086Gs3emg, Z' os Z" s60sb K 0@g-
3semol 9em909bH9b0, sGob 35560l L bmdol H -06356056¢())ero 3536d9amgds.

@905 3.2.2 ([12], w985 5, 33. 381). 30og3500 H 360l oligoo cnemscneyéso
3003594H160 & -32033J A0 HISMEPZOLIBHO X 3IR0, (h2d
card (H>0) = card (H).

o806 5GligdedL H x373530b g3gbodbsgergms oligoo eaxsbo (4;) jey, G0:

1) card(J)=2"dH),

2) J bod®sgerol gergdobdos  gezgero 0bggzon®o (ji)ken 909@g3-

Hm00bsmz0l, d90g30 0565339005

ﬂ ij >
keN

bsqoi

(VK)keN —>4j, = A; vAj =H\4;),

36ob H xg«930b 0000400l H -06356056991¢v0 539b08633¢m9%;

3) J bodGsgerob gargdgbdors  ymzgero obggsos®o (jidken 0000J3-
H00bsm30b @s H xa3«1930b 9239¢00 bs39¢h0¢vo F < H 539bodksgerobsozob,
&Hedenobogobsg A(F) >0, b6yer@gds 3068

card[[ ﬂ ijJmFJ=card(H),

keN

bsqoi

(VK)keN—>dj, =4, vAj =H\4; ).

2 H x3730L 439600630l gfim@gds H X330l 000mddob H -06350056¢mwo d3qlod®sg-
g, 0¥ ymggwo g € H gewgdnb@obomgzol bevmmogds card(g(A)AA) < card(H) .
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905 3.2.3 ([12], oogm&9ds 1, 33. 381). 3org3000, H skob obgoo ¢nem3s-
B 3035JH OO0 T -3000355H OO0 HMSIEMZONHO X IR0, Gl
card (H>0) = card (H).
0s9ob  sGlgdmdl H xa«930L  g39L600633¢09005 335633949¢” 0 -5¢139065 Y9
336bsbO3Ben  Yadsms olgomo  mHDMgmbocryto  mxesbo  (Up)er, GOm0

JgbEenemgdenemos 9900980 306:8900:

d(H)
ZZCLZ}" .

3

1) card(T) =

2) (VO(teT —» Bms p; s6ol 3ss60b L bmdols H -06356056¢%9cmo
33809985).

@gds 3.2.4. 30093500, H s60b oligomo ¢m35¢v2MHs@ 30035930960 o -
3003594H160 HM3MIZOIH0 X 3IR0, B0

card(HNO )= card(H).

0s9ob  sGlgdmdl H xa«930L 5290063300905 35633979¢” o -5¢139065 Y9
3365 b3Ben bmdsms olgoo bobds 35635090500 axsbo ()er, G0

dgbEenemgdenemos 9900980 306:8900:

1) card(T)=2¢4r4(H),
2) (VOteT - Bms p; 6ol 3ss60b L bmbols H -06356056¢%9emo

33809985).

©3H3030s. 300J3500, (4)) ey OO H Xanx0ob Jggbodmogergoms
mx9bo 49BLsBOZOWWO wgds 3.2.2-0m. ymzgwo i e J 0bgdlolsmgol, f;-om
503608bmm  {i} LoIMI3eol 0603ZsGHMM0 BM6J30s. Fgdmz00mm S©0bodgzbs
G={f;:ieJ}. yn39wo geG gwydgb@Hobom3zol, (Af ) jes "0 5036086mo H
X3MIB0L 9egdgbBHms Mmxsbo goblsbL3Mo Jgdaa0 306OHMdOM

Aj’ g(]):()aJ

(‘v’j)[jeJ—)A}g={H\A. (=1
s =1.

300300, Ky 560b H x37980L g3gbodMagergos 03erame@ s@o¢0)6o

H -06356056@"mo  0@goeo Fo@dmddboo (Af )jes ©@Xobom. 85806 sgz0-
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@05 080l Ggdmfjdgds, M8 K, 0©gowo 53859mgoegdl ¢gds 4.2.1-0b doMem-

dYOL. 1 g 000 930b0dbmm  3556M0L bmolb  H -06356056GNwo  g53Mdgergds

fo@mdmgdbowo K, 0@gooo (ob. @gds 4.2.1). 5833505, h39bL Fog®

53909905 35560l A BmBol g5@Igengdsms olgmo (i g)geG @Xbo, O™
card(G) = card(J) = 2°4rdH),

S-0m 5036086m» H x31530L J39bodGmsgwrgms H -0b350056& w0 o -
53900, fo®dmddbowo F(H), B(H) {4;:jeJ} 3obgdom, bowsg F(H)
50b0odbs3b H X230l 03 J3glodcmoegergms 3ansbl, Gmdgams Loddwsgtggdo
56 509853905 card(H)-b, B(H) 506086535 H -x 35308 dm6Mgeol J3gbod®eg-
@M Jsll. 890Mm300Mmm sbodgbs

(Ve)geG - g = g 5),
boo3 ;g g 50B08BagL 1 g D030l 8930fiHmgdsl S o -oygdcbY.
G = J 506008360l d9dm@sbs sLG¥egdl ¢ngds 3.2.4-0l sd3H303g0sb. O
30d3om, (H,G,S,u) 6oL 0635006@GHwMmo  Bmdom s0FMH30e0
BeBoo LogMEg. 893608bmm, G p,; MBI, FoBLIBOIOMO oOMdOM
(VX)VY)X €S &Y €S > p,(X,Y)= u(XAY)),

5oL S 3slbY goblsbwzm o 335H0-89EH03s.

39bLsBOZMYds 3.2.1.  3md35m, = OOl 993035 gbEHMdOL JodsBrNgds

23965B@3OMmo S 3wslby 999ga0 30MMdom: ymzgwo X,Y e S 9wgdgb@g-
dobomgol, X Y 85806 @s bmwme 85806, Gy o, (X,Y)=0. godzom,

(S))ier 960L = 306560 0dsMMGdom Fodmgddboero 993035 gbEHOH™MdOL
3@obgdo. 85806 (C,p,) H930@b, Losg C 560L (S;)jer mxdbOL Lgewgd@meo,
90905 1 DMIsLmsb sbmEo®gdeo dg@E®mo3zmwo LogMsg.

39bLsB3MYds 3.2.2. 1 DMISL 9HmYds 119396539 MHO (5MSBY3M90Y-
@O0), 0 p DBmBbmob sbemgodgdwo dgdeoznwo (C,p,) boghHEol

G306 §mbs a(u) 93059mz30egdl dgdgy 30MMdYL
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a(p) <Ny (a(p) 2Xy),

LooE N 90b0dbs3L 306039 5MHMZSE OO,

905 3.2.5 ([12], 0gm9ds 4, 93. 388). 30093500, H 560l obgoro ¢rmo-
B 3035JH OO0 T -3000355H OO0 HMSIECMZONHO X IR0, Gad

card(H>0) = card(H).

309350, A oGob H He30a¢nmgon)® x393Y9 356bsbm3(cmo 35560k bmos.
05906 56908l 35560b bdol H -063565056¢) 1w 5659¢9896()sG9en 353609~
98505  Gsbodseroyio  (bodderszmol 035¢7bsbGOLom)  BHMEMbser o

d(H
xsbo (A)er > 0bgoro & card(T) = 22 (i s I9bBrpemgdegemos J9dw a0
3068980:
D) (Vi)(Vj)ieT & jeT — dom(4;) =dom(4,));

2) (Vi)ieT — a(k;) sGob Bsgliodseroto & a(A;) =264 H)),

935 3.2.4-80 gsdmygbgdyero bgdoms s gds 3.2.5-0l LydMsgdom
903060gd> 990@ga0 wgds.

@905 3.2.6. 30093500, H 560l 0bgoo rm3seray®mo 300359360 o -
3003594H10 HM3IMZOIH0 X 3LIR0, (20

card (H>0) = card (H).

309350, A oGob H He30¢nmgon)® x393Y9 356bsbm3(cmo 35560k bmos.
05906 56908l 35560b bdol H -063565056¢) w1 5659¢9896()5G9e» 353609~
98505  03gboBserytro (boddersgeol mg5¢bsbEHobom) bobdo 3s655¢rg-
300 xsbo (A4)ier > obgoo GmP card(T) = pcard(H) @3 Jgbegem9gdeyemos d90-
@©IJ30 306:8900:

D) (Vi)(V))ieT & jeT —dom(4;) = dom(A));

2) (Vi)(i eT = a(2;) s6ob 8sgiodsereio & a(A;) =24 H)y
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3.3. mOHoMyMbogrv LBSE30MbIMME BMBs0s F3g30mYdO

0gnMmgds 33.1. gogzom, (X,S,u1) ool @oRybonGHO® 5¢ds0r)Ho

bogtkgg. 0sdob n bmdol  Z -bséobbo uZ, 336bsbO3ONPO 306000

uZ :Hiezﬂi’ bssa p; =p ymggero i€l o0bpgibolbsozol, pserdmscagbl

(xZ,s%) bmbso bogtrgbg 3s6Ls B3GR BONEG  bHoombseren
bB0sb.
©593H303905. Ym3gwo keZ dogmwo Mogbgzolosmgol  Prp  -om
530b0dbmm» k -mEo 3Gmgdisos X Z—"O(), 296LsBEZOHMO 89990 30HMdOM
(V)= (%)iez € X = Prie(%:)iez) = %)
356396mm, OMI (Pry)icz, 5O0b (X Z s 7% 535006 BogM39bg 4obLo-
B03Omo  BEIEoMmbsOmwo  3Gmaglo.  B39b  mMbs  35639bmm,  H™A

(Pr, Prnk) 99000b3930000  39dAH™O0L  Qobsfoergds 030395 M3

T
(Prn1+n,---,Prn . +1) 89000b3930m0 399dBHMMOL Qobsfowmgds ymzgwo k=1 s
n,ny,- -+, N € Z 80go MoEbzgdolsmazob.

O3, 300gd35m, X; €S, Breags 1<i<k. 35906 1z vmdols ®30L930L

299 3093V MOM

k
uZHx € X% (Pry (%), Pryy (%)) € HX,H
i=1

k k
= uz({xe X2 (Priy ()., Pry (%)) eHX,}J =T u(x).
i=1 i=1
3905009MEMMO0L 350250 (36Md0o MgMMHgdol doswom, gb GHMEMdS QoAMA]-

90O sk 0 -5¢3936M0L 999963 900LsmM30L, o3 LMWL MgMMgds
3.3.1-0l ©s3®3039050. O

>Edom® (XS, 1) boghegl  gfo@gds  @oggbon®o, o ymggeo
090G0mz560 LodGmogmg 937m360L S 3wsbl s x HBmIol  60d36gcmds  sligo
LOIMO3WggdbY bl  GHmEos.  SLgm  Fgdmbgzgzsdo  sOMOID, HMT 4 9GOL

ORBONGO  SEdINMMO bmds .
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dgogao  3.3.1. 39350, v sGol bsdpgzoer Gogbgos R 9mdby
356b5 B3GXemo golol Uhsbost®iero  s¢rdsmeyto bmbs. Gsdob dmemgerob
o 09060 bdsmo”  Fodmsagbl (R*,B(R*))  bmdso  bogthegby
336b5 B3G9 0% BoNG Uihsgombstoyen brdsb.

09m09gs 3.3.2. 3009250, X oMOL 3aermbr®o xa0. Gsdob X z bog-
HgY9 36b9gdmdL Gs57b0dserymo boddersz®ol d4mbg @oRBone bdsgombs-

B2 SBSMYH baGsos obgoo (U )ier xsbo, G card(T) = 22° s dgb-
(H2)nIBICP0S 30(09d0:

@) (VO)(V)ieT & jeT — dom(y;) = dom(,));

(i) Vi)ieT — a(y;) sGob Bsgfbodserom@o & a(X;) =2°), bssg a(w)
30bodbsgl  p; YmOsborsh sbezo®gdeiemo 993 G030 bog3miol Gedmene-
30296 feabob.

©59()303909. (3bo0s, ®MA card (X NO) =card(X)=c. 3mgzom, A 560l
X x3153%bg 2906L5HO3OMo 35500l Bmds. vdob gds 3.2.3-0b doewom,

5MLgdMAL 35560 BMAOL X -06350056GH™w0 253609 gdgdol  FogJlodser)MHo
(LoAIWH3ML  MZ5LIBOOLOM) MOMMYMBsNO0 (A );er mRObO, olLgmo,

®0d card(T) = 2* ‘ , 05 gLOGIMYW0S 30OHMOYIO:

1) (Vi)Vj)i €T & j €T > dom(2;) = dom(2,));

2) (Vi)ieT —a(k) 6ol 3ogbodoemeo & a(4;)=2°), bssg a(d;) o0-
6503bogl 4 BMBsLmsb sLmE0MmgdMEo IgBMo3nwo LogzmEol GHM3MEWMYOME
Hmbobs.

d90m300mm 99990 503600365 1, =ltZ Omgs teT. ogmegds 3.3.1-
ol dsewom, {u; :teT} mxsbol ymggwo gegdgb@o séob X z Lo3ME9BY 2obLS-
D3OIm0 BESE30MbsOMEo bmds s dom(u;) = 5% gmggwo teTl obgd-

Lobomgol. Fgbodsdols, LOHYIEIOS 30OMDOS (7).
356396, O™ (1 )ier 9O0L (930w-HY30w00 MOHDNMAMBIW MG bm—
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om0 R9BO. BoOMNWSE, 300390 1 S s 9006 T LoMOZOL AsbIb3s39d Mo
998963 900. ©9ds 3.2.3-0L dseom, 4 5 Ay 90056 MOMMYMBsMHgd0o, Mo3

60dbogl S o -9 gdcMOL olgmo Msbsm3zgmo X; o X 9egdgb@gdols s®lg-
0mdSL, OMI A,(X,)=1 ©5 A (X )=1. ()i xDOL 35BLIBEOZMOL dsewom,
LodMogggdo Y, = X tZ s Yy=X gZ 0093990369006 sZ 0 -5¢039365L. Igmegl
dbeog, YV,nY, =9, wY)=1, u;)=1, 6sg sbOwMwgds (ii) 30MHMdOL
9500090 Md0L s 3HI0EJO.

990930 3.3.2. 309350, v sGol bsdpgzocr Gogbzms R 096mdby

356L5Y@3GXE0 gorgliol bHsbsG@HLIro  5crdsoriGo bmds. Fs90b R*  bog-

G99 3GbIEMBL FsHliodsenrBo oddarsg®olb JJmby ~* ~"09060 bdsyEols”

bhogombseoyem 3536d9em9dsms  oligomo mEGomgmbsery®o () er 2xsbo,

&3 card(T) = 2° ‘ @5 G9bEwemngdrpem0s 306HBH80:

@) (VO)Vj)ieT & jeT — dom(;) = dom(,));

(@) (ViYieT —a(y;) s6ol Bsgbodserm®o & a(A;)=2°), bssg a(u) o@-
603b53L 11; BBsborsh sbmpo@®gdryero J9dto3ero bogeiob Gm3mermgon®
feabsb.

89600365 3.3.1. ym3zge MO 3mEwmbye LogmEgl InGMOL dMEMIEOL 0BM-
dmOR0DHBAOL s®LYdMBds 0deg3s LMoL MYMMgds 3.3.2 45635BMYsM™
94m390 3mmby®mo Logmaolsmgol.

09m09g9s 3.3.3. 30093000, X (0L 302¢rb29H0 30354HIH0 X3IR0 ©
(Hp)ier 360b bybdo gobpscngdso cmxsbo @oRbomGo bdsgombséoyemo
3830 brdgdobs X z b9y 8806 card(T) <2°.

©59()303905. 306500056 (1 )ier 5M0L LHYLGHS© A9BEIMGdsEO Mxsbo,
5003HMd 00MLYdGOL X z LogOEOL HBMdos J3gbodMs3gms obgmo (X, )ser

mxsbo, HmI
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boog (i, j) 50b0dbsgl 30Mmbg39M0l 53mbJEosl goblsbwgmvwl I LodMog-
2
@ob ©IIOOI 17 339005¢) b
3H9005, ®MI (X;);er 5O0OL X z LogM 3oL J39L0TMH3EgmMS 0bgdioMo

2card(XZ) =9

mxobo. s30@ma card(T) < O

09m09gds 3.3.4 3009350, X (0oL 3eaenmbay®o 30003590 bogesg.

0s9ob s6bgdmdl X z bo363gb9 356Usb36GHero 0bgoo woRborGo bhsgo-
65600 5¢B3sNH0 Y090l dsbodscroymo (Lodderszatol 035¢lsbEHo-

boo) bogbds 3366598500 caxsbo (1) jey, O card(J) = 2¢.
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E(Xl) = E(Xz) =...=m<w0. Jsdob

puw: lim 2 Xk (@) _ m” =1
n—o n

4.2. doMH0ms©o 39093900

(0,1)  0b639gmH35By  Mbogm®IMwo©  obsfogdmer  bsdgow
6HoEbgms 808 Y3MMdM M30L9d900L 250mygbgdom 93303 Yds

ngmegds 4.2.1. 309350, F  sGol R 96dYg 8s6bsbm3G«emo
3sbopocrgdols Bmbjsos s pp ool F  gobjzoom  3sbbsbm3a®wemo
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3mBgerol  serdsmo  bmds R 96dY). 305k,  ym3gcro O €R
3565099 obsomzol,  Fy(x)=F(x+0)(x€R). 0sdob  d36s-bmbsoms N -

bs®olbbgdob ( p?:og Jocr xsbo 560l derogms 3sbzsergdso.

©59)303905. yMm39mo B e R 356539BHM0LsM30L, Dg-000 50360d6mm

LodMs3g p Fy -60gMOHIN© obsfomgdmwo 808wgzm™mdgdols R” Log-
®3900. 396396mm, MHMI ymggwo -0 < <O, <+o  JsMs9gEHMYO0LsMZ0L
LOMEEYOS GHMEMS D91 ngz =J. 4390 (Xp)reN eDg1 009¢936™d0-

Losm30U, B39 9439J3L

fim E00 0 %)) Fy, (0)=F(8).

n—>00 n

9BoEMQ0M5©, YM39W0 (X} )ieN € D92 000936 ™doLsm30L, 396 335J3L

fim E200 ) Fp, (0)= F(6).

n—>00 n

306500056 F s60b 3353650 BOHo©o 3bdsos R-bBg, B396 3090mdm
F(6)) <F(0,). gb 3565536900 306005 0f393L, H™A D91 ngz =J.

0 R 3565393HM0Lsm30L Yy -000 503600bmm Xy LodGMs3wol olbgmo
F5 bodGogg, HmIwobom3zobsg LOYds GHMEMdS pj'% Yp)=1.
0 € R\ {0} 356599&H®0Lomg0l 999m30Eobmm s0bodgbs Zy =Yy ©o
Zy =Yy U(R®\UgerZp).
0 € R 3565393 ®0bsm30L 999m303sbmm 99990 s0bodgbs
Lo =B(Zg) UP(R”\ Zy).
30935m, S=Mgerlyg. B396 Mbos 3oBggbmm, ©®md B(R*)cS;
B5HO5E, ©93580db0Omm X € B(R™). 0 € R 356509@M0bosmgol Bggb 33593l
X=(XNZy)Uu(X Nn(RT\Zp)).

306500056
X ﬁZ‘g € B(Z‘g)
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5
(XN (R*\Zy)) e P(R*\Zp),

B396 35L33b60m, OMI X € Ly. dgbodsdobs, X e Mgcplg =S . 306500056 dm-
9ol BodMogwyg X 50gdwo ogm 6gdolbdogms, b3gb 3sL3360m, G™AI
B(R”)c S.

MG 3 350030 99090, B396 3090w Mdm, MM Zy €S, OmEs O R

gm39wo 6) € R, 396 33593L

Vocr Lo = 26 Y \YoeRr\i0,) 20"

306500056 Z‘90 € B(Zgo) Qo

Yoer\(0,) Zg e P(R”\Zy),
B396 35133600, OMB Ugp Zy € L‘90 . 0p € R ogm 50900 69doldogems, Mo3
6503b6ogl ™3
“Yoer 29 €N eRLo, = S-
3b5©0s, HMI S, HrpmOE Msbszzgms R LogMEol o -seagd®gdoLs,
5939 SO0L & -5¢aqgdGS. Fglodsdolbs®, R \UgerZg €S -
30d35m, Gy € R . 300J35m,
Xo, =Zg, V(R \UperZp),
s Xg=Zpy, Om3s 0 #6,.
SHEs 503005 0ol Jgdmfjdgds, ™A

(i) Xg €S =Ngeodom(uy) Gogs O eR;
NS
(i) Py (Xg) = 1;
(if) Xg N Xp, = J;
(iii) Ugee Xg = R”.
9L SbOYGIL PGS 4.2.1-0l 3G 30(3905L. O
©O0E ©oEbzms odw0gMgdEo 356mbols 259mygbgdom 309dMEMdm

39900920 ©939gd0l JsMIMJOMEOMASL.
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0gmegds  4.2.2. g0dksm, F sGol  gobspocergbolb  gobiios
R:={~0} U RU {+0} By, 0lgoro Ged IRxdF (x) <. 309350, pp sGOL dag-
ol 5¢B3sm)H0 bmds R-bg 3sbbsb@z®wemo F -om. 0e€R 3565093 60-
bsoogol gobgbsbogermor Fy 9900986506450

Fp(x)=F(x+0)(xeR).
05906 d365-bmBscs N -bserolbbgdol ( p}.% Jocr xsbo sGob deroges asbgs-

985C00.
©59()303909. 0 € R 35615393HM0LomM30L Dy -0 503603bmm LodGmsgwy,

239BLsBEZOHMwo 98gabs0Ms©

Zprk((xi)ieN)
Dp = {(x;)ien :(x;)ieny €R® & lim * =6)) =1,

n—>0 n

LooE Pry 50603Bs3L & -m6 36M9d30sL, oBLIBOZOWWL Fdgybsots
Pri((xp)ien) = Xk
935 4.1.5-0b dserom, B39b6 35L3360m, GMI p?,—; (Dg)=1 6 eR-m30.
3bo©0s, O™ Dy N Dy, =& goggwo adblbzaggdyeo 6,,0, € R 3560539¢)-

69d0LsmM30U.
0 € R 3565393HM0Lsm30L Yy -000 503600bmm Xy LodGMs3wol olgmo

F bodGogrg, HmIwobom3zolsg LOWYds GHMEMdS pj'% (Yp)=1.
0 € R\ {0} 356599&H®0Lomg0l 999m30Eobmm s0bodgbs Zy =Yy o
Zo =YgV (R*\Uger Zg).
0 € R 3565393 ®0bsm30L 999m303sbmm 99990 s0bodgbs
Lo =B(Zg) UP(R*\Zy).
309350, S=Mgeply. B396 Mbos 3oBggbmm, Gmd B(RT)cS;
B5HOE, ©93580Jb0OMmm X € B(R™). 0 e R 356599@M0bsmgol Bggb 33593

X=(XNZy)u(X N(R™\Zp)).
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306500056
XNZyeB(Zy)
5
(XN (RT\Zy)) e P(R"\Zy),
B306 35L33b60m, OMI X € Lg. dglodsdobs, X € Ngeprlg =S . 306500056 dm-
9ol BodMogwyg X 50gdmwo ogm 6gdolbdogms, b3gb 3sL33b60m, G™AI
B(R*)c S.

OmamO3 36E030 9900930, P390 309dMMdm, GMI Zg S, Gmgos
OeR

gm39wo 6 € R, B39b 33293

306500056 Z‘90 € B(Zgo) Qo

Yocr\6,) Zo € P(R™\Zp),
B396 35U33600, OMB Ugp Zy € L‘90 . 0p € R 0ogm 50900 Bgdolidogems, Mo3
603bogl ™3
Yoer Zo € Mg eRLo, =5
3b5©0s, HMI S, HrpmOE Msbs3zgms R LogMHEol o -s@agd®gdoLs,
51939 50U & -5¢g9dMs. FgLsdsdobs®, R \UgcprZg €S .
30d35m, Oy € R. 300J35m,
Xgy = Zgy V(R \UperZp),
s Xg=Zpy, Omgs 0 #0,.
SbHES 5003005 0ol Jgdmfjdgds, HmJ
(i) Xg €S =Ngeodom(uy) Gags 0 eR;
(i6) Py (Xg) = 1:

(if) X, " Xg, =
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(iii) Ugee Xg = R”.

9L SbOYGIL PGS 4.2.2-0l 5T E3Z0(3905L. O

059500000 4.2.1. 3004350, F 560l gomlols gobsfioergdol gmbjsos R -Bg
(m,az)(m eR0<c?< +00) 396539 BHMgdom. d58ob mgmMgds 4.2.1-0b (b
09693 4.2.2-0b) 259myg9bgdom $396 35133600, OHMA dgzMS-BMBsms N -bsGrol-
bgdol ( p}'% )ocr OXDO 560l oo FobEoergdso.

35500 4.2.2. 3md35m, F 560l 3v95Lmbols gobsforgdols gwmbdisos
R-%g A 3565993HM0m. 85906, 0gmE9ds 4.2.2-0b 45dmygbgdoom b396 3513360m,

60 d305-BmIsms N -bstrolibgdols (pj.% Jocr M@XobO 9GOl Iogms ob3o-

9050. 3936036mm, ™A 58 9990l F9MI0gdMdOL IYIbs F9degdg-
05 0gME9ds 4.2.1-0b godmygbgdoom.

359500000 4.2.3. 300935m, F 56H0b 30080 aobsfomgdol gmbjgos R-bg.
35906, 00gmegds 4.2.1-0l 459mygbgdoom B396 35133600, HMD dgco-bmdsms N -

bs6obbgdol ( p}.% )ocr ™@X9b0 56MHOL d0gMO 456350 9d50. 8936086Mmm, H™J

50 89090L 500090 MdOL EPIBs F9dgdgE0s 1gMM9ds 4.2.2-0b 50m-
g49bgdom.

4.3. [0,1]"bogM39bg 3sbLsBP3BME LS FobEsEgdI©
LBGHsE0MbsMMeE Bmdsms ghomo Tsgseromols dglisbgd

300J35m, 5MoL  (E,S) Bmds@ Log® by 3oblobegmen sedsm® BmIoms
mxsbo.

39bLsB3MYds 4.3.1. B396 30¢Y30m, OMI (Lg)gece MXHO SHOL dEoy-
50 Pob35wgd50, M) sMLYdMOL S < Ny dom(zg) 3Wslbol gargdgb@Bos
(Zg)gee MxHO, 0lgmo H™I

() pg(Zg) =1,
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(if) Zg, " Zg, =2;

(iii) Yoo Z‘g =FE.

39bLsB3MYds 4.3.2. B396 30(HY300, OMI (Lg)gece MX DO 5OOL LYLES©
39635 9ds©0, Y]  MLYOMOL S < Nyeg dom(zg) 3Wobol  9gdgbGHos

(Zp)geo MxobO, obgmo G®I /’“el(Xa):é(‘gv‘gz) (0,,9, €0?), Lowsg ()

50bodbs 0065 bl ™ 0 0sUs.
©b03bsgL ©? Lod® 3099 296L5BOZOME 30MBY3960L BMbJ30L

35350000 4.3.2.  3563L5DOIOM® >5EBMME DTS (1, ) 1o @X 500

te)o;1[u

89909abs0M0©:  ovy X € B([0,17), 35906 1 (X) =1 (X n{t} x[0,1]) Gmgs
tel0l] @ p(X)=0L(XN[01]x{t}) Gogs teL2 sbaws gobgobowmm

SEBomvI®  bmBoms mxsbo (') 3boos, M3 ob  [oMmImoyqbl

te]o;1ulL2[”
([0,17)" Log® 9D 29bLBEZME BESGOMBIONME SEdSMME Broms My L.
1939  3bsOos, MMI gl Mmxsbo  LMLEAEHI PobEITGOSOS. FoOIWSE, 0V

39630bosgm dMgEwol LodGsgzmmgos (X,) XL, 2obLsbO3OVEL

tejos1[UI1:2]
3o6@doo X, = ({t} x[0,1]) x ([0,1)"" emgs t €]0,1] s
X, = ([0,1]x {t}) x ([0,1)" &gy t €]1,2], 85806 3bs0s, Ged

pt (X)) = 8(tt,) (¢t € ((0,1]U]L,2])°). O
096909 4.3.1. (ZFC) & (CH) ) LEdGombsvge sendom® bmdsms bumb@o
29635 gds©O (u?)te]o;uum[.mxbbo 5oL A0S b3 gdS©O.
©59(H3033909. S.3mOmbmol ghmo  3bmdowo  dggaol mabobdso,
3Mm630bmmd  303mmgbol oMM YOMWMO0ED  godmdEobscgmdl,  H™A
3063062130l LoddEsgmol dJmbyg 5ed5mH bmdsms bgdolidogMo Lmli@oo

3903w gdso  mxsbo 900l dwoghs B3I gdso  (obowgm,  [3]).
BqLsdsdolac, (1), oz @XODO  90gO 3963 gde@O. O

89600365 4.3.1. 09mE73s 4.3.1-0L FoMY790EMdS FBsdEgdIE0s IYHODbIL

85



363063 303mmgbsby MBOM LYlGo, 9gadgm Hmogdmwo, FsOEGH0bol
sdbomdom (oboergom [41 ]). gl 250m30bsMYMdL B.DgMs30d0L F909a0b,
IOl 1sbsbdosE, FoMEGH0b0L sdlomdols FoMmmgdmmdol dgdmbgzgzsdo,
3mmbm® bLogmEgHy  Foblsbrzmmo gmggmo 3mbEobs)mdol boddwrsgzdol
0MOEOL 5EdIEO BMBsms BMBES© 39B(39EG050 MY O 5GOL J0gMHO©
3963w gdso(obowgm [11]). 4.3.2  3539000mb ©5395380609d00 dbgdGO-
350 0850905 F9300b3s, 0¥ G3BIbsE 50l Yglsdwgdgwo (ZF) & (DC)
09mGool  olgomo 053U905Q0  QOBIOMMMIOOL  539ds,  OMIgedos
LEHOE0MbIOE  5EBsMYH  BMIsmd (1, )iz @XDO 56 0gbgds

dE096M5© 39635 gd50. LolaMygdms 993608bmm, MM 5¢EdIH BMTsms
(1, )rcoaupa - @XODOLIOZ0L Blgagbo s3mEbs figogds @s@IBOM. oGO,

96 mol Ib6og, 396 33543L, O™

w, (X, ) = 6(t1’t2) (tptg € ([Oal]UJLQDZ)a

Mo 603bogl, ™I SEBINO  BMBS (1, ), g g @RIDO LAIBGI@
3903w gds0s. mgmegds 4.3.1-0b ©s3F303390500 98mYygbgdmwo Lggdom,
B396 3oL3zbom, ®MA gi mxsbo (ZFC) & (CH) 0gmt0s80 5Ol dgog®e
3903w gdso.  mvy  sbgzobowsgzm 50539  mxsbolosmgzol @095
390639 gdsEMdOL  5dm3565L  Leagrmgqol  (SM) dmgedo (obowgom [42]),
OMIgmoE 6oLy bEgMRds 89dwgabsote (SM) = (ZF) & (DC) & { 6sdwgowo
R 09Mdol 4mgzgeo J39b0dMogwg mdsos egdgaol sSBMom },35306 3sbbo
096905 5MHYMB0MO. FoOMWSE,  00Y) ©YIZ90m, MM sEBSMYO HBMToms
(4 o ©@XODO - BALANQ  356350g05@0s, 85806 056LYdIOL [0,17

BodOSZEOL  oLgomo bk (Y)), 11> ©®8 BILOO@EYds  30GH@d)
p,(Y,) =1, 6mgs tcl0,1[UL2. gobgobowmm LodMsgwggoo A o B,

2956LsbE3GMmo 90@gao 3oMmdgdom: A =U B=U ab

fEOl ’ f€12

965933900 LoIMH3gg00 506 BMTsEO WIdgROL sHBOOm. Tgmegl dbGOZ

gmggewo A ={(z,y): (z,y) € A} (z€]L,2]) 33goo0L, 0bgzg  OMRMEOG
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B ={(%,y): (z,y) € B} (y €]L,2]) 33900b 638030 @gdgaol [ Bmds ghomol

A0, 5310060l 09m69dols 5bsbdo 30939 MO, 6™d

,(A) = f [(A)dz =1 s ,(B) = f [(B")dy = 1. gl 9H0bss0d09y9ds 30OHMdSU,

10,1 1.2

God 1(A)+1,(B)=1. O

4.4. R"-bogMEgdg 3o6LsBOZOHMEO gHmo 0635(056¢ Mo
Dmdol dglsbgd

35™d00s, ®MI v 1 Fo6IMoygbl bsdz0w Gogbgms R mgMdby
239BLsBOZOME  9O-256DMTI0WGd0D  dMEGEOl s  BMISL
©EJBOMO  obsforgdol  Lodzzgmogom, 9sd0b g33eogl  R"(n € N)
LogmEIHBY FBLEBOZOWMWO gmzggwo o -LslOwWwo BdmGgol A Bmds,
3903 ©9OMMdL Go0dg 5MbMwMm3sb Lol 3608369 mdsl H50dg
50539335MJOM oM gwg303900Dg ©@d 9ol 0635M0bEHMwo
R"bog®HEob  yzgamash 9330030 439b03MEol dods®m, gdzozsegb@a@os u”
Bmdol. 3969060350 ool F9dga0 SdM396-50PO0W0o 5d3L vy sGs  AliyogL
3oJBHL 5000 FHOobMBbMZ0L BHM3MEM™my00m s0FMmgom R LogMsgdo? by
bbgs bLo@yzgdom, B3960 330930l MdOgJE0s 99dga0.

50m@sbs 4.4.1. godzom, H  [oMmOmoagbl Bosdgzow Gogbgms R

©96Hdbg 256L5BOZIOME GOMN-46BMT0EGO0D dMMHGOL  S5EdSIYH BMIsl
Y00 gobsfowgdols  Lodzzmozom. 3mg3sm, A sMHOL  GHobmbmgzol
AM3M@™E00m s0FMz0 R Loghgbg goblodmgdmmo o -bsliewmo
oMol A Bmds, OMIYo3 ©JIMWMOL M50dg 9MbMEM3sb Lolitrmen
36003690 Md5L  ©500g 905350933509 MLOLOHYYM-g6BMI0Ed06
356593039019 5 560 0635006¢ Mmoo R LoghEol yzgwgsh 93360030
9390036030 B0B>H®. 5056 M) 5Gs A S 1" BMBGBO 993035 9BEMOGOO?
50b0dbo 4390530 93036935 59m396s 4.4.1-0l sTIMbLBSL.
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[17]-0b 05bsb3s, 30HY30m, G®I 1 93mm360L (J]) 3e0sbl 85806 s
dbmemE 35806, OGmas 4 FoMmoygbl gMm-g56%BmBowgdosbo dmMgerol
5@05009H BMBomS (g ) ren MXOLOL BsFOOZWU, Loos fr FoMTmoygbls i
B30l Lod3Mogol BMbJzost ke N 0bwgiobsmgol. mvy 1 g3mmgbol ([])
3wsbl @ ymggeo ke N obpgduobomzgol f; = f, 35806 B396 303930m, MM
U 560 LESEOMBIOMWOo Bmds [ Bmbdisoom.

905 4.4.1 ([17], 0gdmgds 1.1, 83. 751). 3099350, U sGob bhoombs-
Oaeo bmbs | gobjgoom. 85806 0, c b, bswsg O, s@bodbsgh 1 bedol
335 B0-06356056(99crmB0lb  035¢vbsbGoboor  ©obsdz900  d3(9800m  [36r-
Jde24060¢ g 3L

@gds 4.42 ([16], ogm®gds 1.4, p3. 356). gorgzsor, A=[],_lax.by],
bsqog —o <ajp <by <+w. sdob g =(g1,82,*) € Gp 059ob s dbeagremgo dsdob,

O35

o0
z | 8k | < 40
k=1bk —ak

b

bsog G 30b0dbsgl bstrsbodgoemol v, bmdol 063560569 crmdol 035¢m-
bsb®oboo olisdz980 d369800 [s68m70bocr a1l .

0gmegds 4.4.1. 309350, by —ay =3 gmzgero ke N 0bopgibobsorzob.
0s9ob gm390cm0 5¢8smo beads U Hdgeros sHob 993035¢096B B0 v
bmdol, 56 sGOL  993035¢9bAIHO  Gs0dg  bdogombseoero  bmdolb  f

2296530000.

©59()303909. 93719350 LofobssmdEgam ©@s K 0gmb obgmo Bmds,
OmIgeog 960 993035 9bGMMo  ®50dg  LEGIE0MbIOo  bmdol
53bd3000. 306500056 1 5M0OL 93035 gbBHMIM0 VA Dmdol, gds 4.4.1-0L

dooo  hggb 3sL3zbom, M3 O, gdmbggzs Ga-b.  Fgzbodbmm, ®m3

Iy 2 GpA =0, @ (1,2,3,--) € Gy \ 7. gL 9fobos08gagds @gds 4.4.1-0L FggaL,

O oy sOob Lemgo 0, ) ROm30L B5HOIR_®dS. O

88



0530 V. 306geols s 39600l 5¢rdsmm® Bmdsms G-bsolibgdols
0} 5bob gsb63segdsMdol dglisbgd

5.1. Dy 09M00 ©sdbIsmy (3690900 ©s BsJBHYdO

50 J39053L $396 30(Ygdm 5BsOMBOL MYMEMOOL bESbIOEMwo 369-
09000.

300g35m, I 560l 356589GHOMS 55350090 LOIOSZEY. (R!,7)-om SO-
36086m0 1 -Bg 2oblsHmzme Bsdgz0w-060936900Mmd056 BmbJzosms Log-

639, 50FO30w0 Gobmbmzol 7 GHM3MWMyoom. B(RY)-00 B39b 503608653

R! LogzMEoL J3glodGMmsgzmgms  d0b0BoeME o -5gdMSL Ho®dmgdbowls @o-
bmbmgzolb 7 GHm3mmwmaoom.
300d35m,  (Pry)ic;  96M0L  L93MMOEObsGHM  3OHMgd30sms  mxsbo,

239BLsBEZOHMWOo 90 ga0 30HMdOM
(VO(V(x)) jer i €18 (x)) jeg €R' = Pri((x;) jer) = X,).
RY -bogM30L J3gLoIMHZgmS F0B0BIEH T -5¢YgOESL, FoMdmgdbownls
(Pr;(X):iel & X € BR)}

3wsbom, 9fmegds R! o3z 3oL J39LOMSZW IS BIMOL T -5ERJIMIS S SVO-
60dbgdos Ba(RT) LoddMMMO.

d93609bmm, ™A Ba(R")=B®R) Omgs card(l) <Ny, Loog Ny o0-
503653l Bo@mBo® Hoibgzms Loddwog®gl. vy card(l) > N, 8506

Ba(R")c B(R") & B(R')\ Ba(R!) = .
B(R') 30sbby  29bLOBOZOM DML 9fmgds dmOgol Bmds.

565 M0M5, Ba(RT) 3wsbBY 49bLsBPZOW BTl 9gHrmgds dgmol Dmds.

29bLsBO3MYds 5.1.1. 300d35m, 1 SGOL RY 3By goblsbrzmemo

0960l bmdo. R! 3By goblisbrgzme dmGgwol y Bmdsl ghmegds 1y
Dmdol 3MHYX0LYME0 Q53MAGENGOS, 0749
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(VX)X € Ba(R") = 11 (X) = i (X)).
35500 5.1.1. 30md3sm, I  56MH0L 350589 HOM  9OEM0JWO

LoIMI3Wg S p; 3OOl dMOYOL SEWBsMOO BMs oblsbgOmwo R; =R

©90d%). o) card(I)>Ny, 05806 s@dsMIOO  3OMEoEH-bmds [ ]p;
iel

29BLsBEOZOWWO

[1B(R;) = Ba(R”)

iel
0 -5¢0M5bY.
d9Ls05dobo@, gu BmBs  [oMBMoPgbL  dgMHOL  SEBdsMMEO  BmIol

3525woml, ®MIGE03 obLsDBLIOO 56 sGOL drMYEOL B(R') 3wsbby.

@905 5.1.1 ([5], angds 4.4, 23. 67). 3029350, (E1,71) @5 (Ey,73) 960l 6o
A30¢rm307960 bo363g. 93wbodbrmo, B(E|) s B(E;)-00 (d9bsdsdobsc,
B(E, X E,) -00) 8ca6ge»0l g39bodGogergos 3e¢0sbgdo, [fstkdeddboemo ) @s T
(G9b53300bs, T| XT3) (H3CPZ0JB00. 09 9H-9GHDb G065 58 GO HSe-
307960 bo3M30©sb 3558605 03¢5 0 85Ys, G806 0560989¢m05 (Hr2m S

B(E)) % B(Ep) = B(Ey % E3).
@905 5.1.2 ([5], 99608365 4.5, 33. 70). 30093500, (p;)ie; 5G0b R ©9HIbg

3565 b3GXen 03536050 YOHOIOO IPY3930 dobspoergdol Rwbgzool Jjcmby

30a59er0l 5¢mBs07)H bMmBscs mpsbo. dsdob sGlgdmdls Bg&ob [ |pi 3Gmsgd-
iel

Bmdol 9&0sYH00 dEgemolgraro gsgmadgergds Py .

8900930 5.1.1 ([5], 890920 4.1, 33. 75). 993608600, &d [43] bsIHIJo
389029¢cm0 bmbds 90083935 905 5.2.2-000 3sblbsbzGeer Pr beadsl, bssg
gm39cmo i€l 0bgfbobsmzol p; 5¢ds0m2GH0 beadol gsbsfoergdol 3w9bgzo0s
360l 3sbbs b3k o 999098650650

(‘v’x){x eR—> Fi(x)= % +l . arctg(%)}
T
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9900930 5.1.2 ([5], 9900930 4.2, 33. 75). R m96Hdbg 3sb6Lsbm3OHPen sGrsEEH0-
305¢v9% a3sgbol  bmbsoms 6gdoldogHo (p;)icr xsbol 36:m©s7H-bmdsl

355Bb05 96050090000 Ba9eolgrIemo 353 0H3Ie090s.

890920 5.1.3 ([5], 890920 4.3, 83. 75). RY bog@gol d9dobg93580, Gmgs
Card(1)>Ng, @905 6.2.2 [oserdmsagbl s6gmlbgbol 356350 bmdoero

09026900 35bYMgsgdsl, HGmIgerog 0demgzs 89mol 3G sHG-bmdol 53980l
3026bAGwz0sb.

89600365 5.1.1 5q0d5001)6H Dmdsms  BsdMsgwol Bmaogemo m30lgdols
d9Lobgd LoboMRYJOM 0bBMOT>305 IM03M3zqds [44], [45] b5IOMAOT0.
39bLsB3MYds 5.1.2. 3004350, (U)gee 90OL (E,S) Dmdsw LogmEgby

239BLsBZOHMW (930e-{y30mo MONMAMBIWE 5B BMToms MK sbo,
ooz O sEFMMH30os dob J39L0TMsgEgms olgmo L(O) o -5¢agdGHom,

6Omdgwog dgoaogb ©  LodMmsgzol ygzgms F9OEGH0WM3zsb LodMegwrgl s
81 =Ngeo dom(zg). B396 30(%Y30m, OMI HBMIoo SLobgs 0:E—>0 560l 0

356539GHM0L dsrgdweno Fgz355905, 049 LMV YOS 398IR0 30OMDS
(VOO €O — pp({x:0(x)=0})=1).

89600365 5.1.2 356599BH®0L doggdwo dgx3sgdol sOLGdIMdOLS s
539000 59m 356930 aobbowos [3], [46] ,[47] BsdmMIgddo.

wgds 5.1.3. 309350, (Ug)gee oL (E,S) bmdso bozmggby 8sbbs-

B3O [Y0¢0-HYl0¢ns©  MGHMZbCr)BH  5¢rdsH  bmbBsos  mxsbo,
bssg © omF@m30e005 dob g39bodtszergoms obgmo L(O) o -0¢v390600,

Hmdgemog  Jgopogt O bodmsgerol g39ers  fgedoermas6 bodMmszemgl s
S| = Ngee dom (;9) . G500b J9dcoga o fobssgd980 360l 992035¢96(9)M0:
(a) 56983 O 35059990l ds¢r@ w0 0:E—0 J9135l985;

(b) 5¢m850079 DB (g )gee MxsbO 3G0OL derogms@ 3sb3oer9850.
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©59)303905. 398396mm (a) = (b) 003035300l BoMMNYOMMdS. O

356539GHM0L dorgdw9e0 0:E—0 995351900 5OLYGdMds 60Fbs3L, ™A
(VO)O €O — pp({x:0(x)=0})=1).

gmggwo  0e€®  350599@Mobomzol vy 990m300900  50bodgbsl
Zy=1{x: 0 (x) =0}, 35306 d03009D0:

() 1e(Zg)= ug(ix:0(x)=0}) =1, Geogs 0 €O;

() Zg N Zp, = 4m39w0 MO0 gobbbgezgowo 6 s G 356539%)-
6HoLsmM30U, 3065006

(x:0(x)=0}N{x:0(x)=0,}=;

(iii) Ugee Zg = {x:0(x)c O} =E.

395396m» (b) — (a) 033035300l FoMGOIMEOMDS.

306500056 (1g)gece 9M0L d0gMoE Q90390 905®0, 5FoFGHMI SOBYOIMOL
81 =Ngeo dom(zg) 0 -5@390MH0L gegdgbBHms 0lgmo Mmxsbo (Zg)gee, 1D
99O gds 9990 306HMdIBO:

@) ;9(29):1, OmEs 0 €B;

() Zo N Zg, = D ymggwo aoblbgoggdmwo 0 s 0y 356599FHM0LS-
300 356539GHMMs O MR sbob;

(iii) Ugee Zg = E.

goggwo xeE  9wwgdgh@obsmgol, 8gdmgommm swbodgbs 6 (x)=0,
LoOE O MO O JOMIPIOMO 35M5FgBHM0 O MK Ib0IB, OMIWOlMZ0LY3
LEOMPEYOS 30MMDS x € Zg. MO JOMIPIOMNO O 35(5d9GHMOL  SOLYIMDS

9303090 (if) = (iii) 306HMdJOOL g5dmygbgdoom.

304350, ¥ € L(®). 35806 {x:0 (x)e Y} = Uy Zy - B396 ©b0s 35B396mm,
®md {x:0(x)eY}e afom(ze0 ) Ym39o0 6y € O 356539GO0LIMZ0U.

990mbggas I. Oy € Y . 58 990mbgz93500 335d3L 9990920 GHME™Mds

w0 ()€Y} =geyZg = Zgy Y Yoer 0, Z6-
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(b) 306>0md0L J5MI1JOMd0B 259MBObIOYMBL, HMd
Zg, €51 = Npeo dom(pg) dom(ﬁeo ).

dgmgl bMOg,

Voer\a, Zo < (E\Zg)
306MdOL Fo6H1909)00s6 45dM0bsMgMdL, HMa

;90 (Vger\g,Zo) = 0.

3009090 GHMEMI0IL dmIobscgmodl, H™JI

Uperia, Zo €dom(ug ).

306500056 dom(zeo) 5oL T -5¢gdGs, B39b 3913360m, H™A

{x: 0~(x) eY}= Z@O U Uger g, Zg € afom(;90 ).
d90mbgg3s I1. 6 ¢ Y . 53 999mbgzg35d0 33543L
x:0(x) €Y} =Upey Zg = (E\Zg,)
Ly0Ibs3 3oL3360m, GMI ;90 ({x:0(x)eY})=0. 9B 3965636900 9bsgE-
©MdS 60dbsgl, H™A
{x: 67(x) eY}e dom(;‘go ).
50235650, h396 356396900 F99IA0 M9BIRIMEMIOL
{x: 67(x) eY}e dOm(;%)
3500 gIMWMdS  Ym39wo Oy € O 3560539GO0LOM30L, Boosbsz godmdobs-
9g™dl, ™I
{x: 67(x) eYle Mg, O dom(;‘go )=3S;.
5023565 0:E—>0® Sbob30L BMTs MBS A FZO(39OWOS.
300500056  L(®) dgosegl O Lodmsgeool  yzgws  HodGHowmgeb

939L0dG 53w, B396 3533600
(VONO €® = uy(ix:0(x)=0}) = ug(Zg)=1). 0
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89600365 5.1.3. 300435m, E 56H0L 30embr®o bogMsg 0 (Lg)gee >O0L
E-%g 256L5%B036Hmm dm®g@ol 5¢ds0v® Dmdsms mxsbo. 35806 o -seagdms
S} = Ngeo dom(ig) BgoEogL Y39@s 2JBoggALIXNIOSQ BB’ J39b0dMgwgL.
9936036mm, ®M3 ym39w0 Mb03gOHLOEMMI BMTSO doEYdIYWO F9z35l90s
0:E—0 (0799 sbgo gg3aligds sOBYOMBL) 0gbgds sliggg BmIso Bydmm
9myg35600 2obLyBM3MYds 5.1.2-0l sBOHOm.

296L5BM3Mgds 5.1.4. 3009300, 1 0oL R ©gHdbg 2obLsbOzGMmo
dmMgE0oL BMds s O eR. 3odzom, I 5G0b 356M539GOMS 5M35M090 LOAMS-
3. ué DAL, 2obLIBOZIOVIEL ué =1, 3060md00, Losg 4; = 1g , 0o
iel @5 py sGob U bmdol 6-d305 Dmds (9.0, g (X)= (X +0) Gogs
X € B(R)), 9fim@gds R -Bg gs6bsbog®mmo 1y 6-0300-0mdol dgeol [ -

bsolbo.

39bLsBOZM9ds 5.1.5. g3odzom, u Mol R ©gHdbg sblobrgdmwo
0mMgol bmds s BeR. 300d35m, I 960l 356M589HOMS 5530 IWO
LodMS3Y. 30350, P; 9O0ol R -Bg 256LsBO3OMEO Ly 6 -3305-BMIol
096m0L 7 -bsmolbolb dmMHguol as3Mmdgegds. 35306 P; Bmadsl gfimogds R -Bg
239BLsBOZOMWO 1y O-d305-DMTol dmEgEol 1 -bstolbo.

396LsBM3MYds 5.1.6. 300g35m, (€4, F, p) 56MH0L 5¢dsmnIMo Loz s G
5oL LALEN@M 5©0GH0NO0 X3NBo. X =(Xg)eei Q>R LEH™JOLEGHO
3Mm3gll  ghmgds  (Q,F,p)  sedsomem  LogMEgbg 2obLlsbwghmwmo G-

36O m39Lbo, g dobo 9HPMI030 A3BsHowgdol B3mbdsos

F0)

(o g 1) = P X g (@) < X (@) < %,3),

5 300d35m, (H;)ic; 900L E  3memba® Loghigbyg aoblsbogdame deegeol sendsmy6
Bedoms mxobo. U(E) 0 -sapgdest, gsblobog®mel 3oGmdomn U(E) =N, dom(;i),

Lo ;l— 00bodbsgL 1t; BmdolL B3gMEndog ol gdsL ymggwo i€l obogduobamgol,
hmgds E bogdiob ¢b03g6mbocrm@e Bemdso dggbodmegem.
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Boog (g1, »gn) €G" @5 (x,++,x,)eR", 5 033wgds, OG™ES bogds dobo

3305 G -x3MBom, 9.0., LOMEYdS §99IA0 BHMEMDS

(X) = FX)
F(gl’...’gn)(xlv ,Xn) F(g1+h""’gn+h)(xl’ ,xn))

gm39wo he G 9wgdgb@obsmagol.

99608365 5.14. G=R" (n>1) wxgemobsmgol G -36Gmpgbolb 36985
9000b3935 9HDa35(3560 39¢wolb 3690sL. oy G=R, dsdob G -3Hmpglol
6905 900063935 39900906030 bHogombseoyemo 3Gmpglol 369850.

353500000 5.1.2. 30g350, p 5MH0oL R 0gmdbyg gobloBrgmvyemo dmdg-
@Ol 5EBsMWOHO BMBs s G 5MHOL MLILOLIM SPOGHOWMO X AR0. d5dob
(R®, Ba(R®), pg ) 9dsmE BogM39HY F9BLEDBOZOW L53MMOPObIEM 3B~
993050 (Prg)geg  ™XD0  FoMBmoagbl G -36magblb  gmggwo OeR
356539GHM0LIMZ0U, Lo pg 506036536 R -Bg 49bLsBO3OIM®Oo Ly 6-d30-
Bmdol d9m0oL G -bsolbb.

@905 5.1.4. 3009350, G 5GH0ob PbslGHLIEM SOOBONIHO X IRO. 3009350,
(Pr)ikeN o00b R 0960d%g 856bsbO3GXm 8G90l s¢ndsow®  beadsos

mxsbo @5 (ap)reny o00L olgo ©ogdoo Gogbgos dodwpg3mmds, Ged
D ren@i = 1. 3029350, gmggero ke N bsrGocrao Gogbgolbsmgols ka 36ob
P bmdol  dmegerol (56 8gkol) G -bstolbbo s 1= Zk N% p;? . 0s0ob
(RG,B(RG),y) (ob (]RG,Ba(]RG),y) 38306 bogergbg 3s6bs bGP
L3606 3609530008 X = (Prg)geg xobo 560l G -36mggbo.
©3AAH30aPs- neN, (g1,++,2,)€G", (x1,++,x,) e R" ©> heG gewgdgb-

3900bom3z0L B396 3090 MdM

(X)
(gl’“"gl’l

= [ > arpl j H(wg)gee H(0g)gec € RY & (@04 ) € H(—oo,xk)H
k=1

keN

)(xl,"',xn)): yH(a)g)geG H(0g)geG € RC &(a)gl,---,a)gn)eg(—w,xk)}]
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= X and H(wg)gee H(0g)gec €RY & (g, 05 ) € H(—oo,xk)ﬂ
keN k=1

n
=y akpg({(a)g)geG (0g)geG € RY &(a)g1+h,-",a)gn+h) € H(—oo,xk)}J
keN k=1

- [kZNakkaj H(a’g)geG H(0g)geG <RV & (@g) 4+ Dg, +h) € ]gl(—ooaxk)H

_ p(X) O
_F(g1+h’...’gn+h)(x1’ ’xn))'

5.2 do60ms0 890093900l BMMOINoMJds S IHI0EIOS

09m09gds 5.2.1. 3009350, F s60b R 096Hdbg 3sbbsboadiero 435565
BO©O©O Y3990 3565H0mgd0l Rbjz0s 05 p sGob F Ro9bjizooom 3sbbs-
B3600 890l 5¢rds09H0 Bds R -By. 309350, G 560l #bslbE«eme
3QOAOIH0 X31R0. 95006 (pglger d305-bGgdol detgerols G -bstolbbgdob

psbo  (pflgcr oGOl derogBo@  gabgsegdioo s (RY,B(R®),p§)
385wt boghpgbg  3obLbsbm3zGwcm  bogmmEoobser 36 gz0900b
X =(Prg)gec ™x5bo sGol G -36:039b0 ym39e00 0 € R 306509¢0bs0300.

©59(H303905. s 5.1.3-0b dogrom, sMLGIMdL dgMOL pg bmdols

IODSOIODO  dMOIOL  ogMdgergds. 8930b650PMbmm  sbodgbs pg dobo
060l 493039 gdolsmM3z0L. 3mdzsm, Gy G0l G -b oligmo J39LoTMs3eY,
O3 card(Gy)=8g. @gds 5.1.1-0b  dsewom, B3gb  3sb33600m, O™
pg = pgo ng\GO . 096935 4.2.1-0l dsgroom, (pg0 )ogcr 9O0L d0gMOE 3ob-

399050, o3 b0odbogl Mgcr dom(ng 0) 5 -5epgd®0ol gargdgbBos olgomo

(Zg)ger M@xBOL 5OLYIMBISL, HMICOLMZ0LS T Gd0s 30OHMDOYIO:

(@) peG 0(Zp) =1 gmggwo 0 eR 356599EG0LMZ30L;
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(i1) Z@l mZgz = 4m39mo mMo oblbgsg9dmmwo 0 s 0y 356M599EH6M0-
Bom30L 3oM03gBMme R mxobosb;

(ifi) Uger Zg = R0,

300935m, Dy =Zg xR0 | 85806 B306 3030090m, O™ (Dy)ger 9GOL
S=Nger dom(g) O -5¢09060L 9ergdgb@ms obgmo My sbo, GMmIwobmzolsg
LEOHYEYOS 30OHMIYOO:

(i*) E(Dg) =1 gmggwo O R 356589@M0LsNz0U;

(ii*) Dgl ﬁDgz = 4mz9gmo mMo gobbbgzezgdeo O) s 6y 3565093)-
H0b5m30L 3oM53gBHMms R mxsbosb;

(iii" ) Uger Dy =RY. O

89600365 5.2.1. 30350, @ =R sMH0oL s0FYH300 dMbgdM030 dgEHGO-
3000. 090693 5.2.1-0b 306HMd9dT0, (ngds 5.1.3-0b dogroom B39b 35B3360m, ™A
sLsbgs 6 : RC 50 23BLsBOIOXWO 306MdOm O (x) =6, GOEs x € Dy, 560b O

356539GHM0L doergdweno T9z3900.

09megds  4.2.2-0b  959mygbgdom doogds T9dIYR0  ©JOIEGIOL
350090 Mdo.

096995 5.2.2. 30350, F sGolb R ©096dbg 356bsbm3Gecmo obgomo
3bspocrgdols 39bgz0s, GHmd ijdF (x) <. goglgom, p sGob R 96dby g56-

bsbmatoemo  8mdgerol serdoonyio  bmds gobspoergdol F - 5wbizo00.
309350, G sGob AbsbGoene sOHONH0 Xg«R0. 05006 (pglger 036~

Bmdgdol  dmegemol G -bsGolbbgdol  cxsbo (ng Jocr  oM0b  derogFso

35635¢m985000 9 (]RG,B(]RG), pg ) o3  boghrgbg  §sblbs brzGHem
bsgmm®@obsher - 30mgdeogdob X =(Prg)geg  Mxobo  otol G -36mpgbo

940390 0 € R 356599 E0bsomgz0b.
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99600365 5.2.2. 300350, @ =R 56H0L s0FMM30w0 dMbgdM0oz30 dg@Mo-
300. 09mM9ds 5.2.2-0L 306MH™d70do, gds 5.1.3-0b  dsgroom Bgz9b 3533600,
o sbobgs 6 RY 50 29BLsbOgOHMmO 30G@Bdom O (x) =0, GmEs x € Dy,

560l 6 3561599GHM0L o930 Jggoligds.

dsgoomo 5.2.1. 3004350, 7 oM0oL bsdgzo R ©gddbg @sobLs-
B036MHo ool Bmds. 35dob mgm©gds 5.2.1 (56 gmEmgds 5.2.2)-ob dsgrom
B396 39b3360m, OMI gmzgwo MLLOWWM SOGHOMOO G X3BOLIMIOL,
R bogmEgbg 3o6Lsbm3Gwmm dmcgmol (56 dgHol) "mgm® bdsmGos” d36d0l
(7, )y @X5BO  5G0L  Iwogs  dbEswmgdso s (R, B(R®),v,°)
(56(R“, Ba(R%),7,%)) sedsmny® LogHgby gsbbabag®amo bazmm®oobs@m
30MM9J3ogdol X =(Prg)geg  ©OXObO  5O0L G -3Gmagbo  gmggwo OeR

356539GHM0LIMZ0b.

35950000 5.2.2. 3004350, p 5oL bsdgomo R ©0gHdol dmeMgemol o -
5g06M5bg goblabrgzmmo  3msbmboll  bBmds. dsdob  mgm®9ds 5.2.2-0b
doscroo B396 3513360m, OMI gmgzgmo MLsbOHYW™ sEOGHOWOO G XAMBO-
Lomgol, 6sdgzowo R ©gMdol dmégmol o -5¢agd®sby 3sblsbogdmmwo

3m5Lmbol BMAol dz3Eo-HMTsms dgMOL G -botolibgdols ( pg )R ©OXIBO 5OOL

dm0gMo  2dBEIwdI©O  ©d R, BRY), p§) (56 (RY,Ba(RY), p§)
5B LogmE3gHBY  IbLsDBYZOWMWOo  Lo3MMOEObsGHM  3BMgd30900L
X =(Prg)gec OXO 56G0L G -30m3glo gmggwo eR 356o8g@HO0obosmzol.
993600bmm, ©™MI 50606 Mo  GFodBHgool  FoMrMYOIEMdOL 50396

3999 gd9wos mgmegds 5.2.1-0b  250mygbgdom, 3065006 M3
096995 5.2.1-0l 306:Mdgd0.

35990m0 5.2.3. 300d30m, P 560b 6s3gow R 0gHdby goblsbwg®ey-
@0 3mdol 5¢d50)MH0  Dmds. 35006 mgm©9ds 5.2.1-0b dsgroom Bz96 35b3360m,
M3 4mz9wo MLIbOMM SEoGOOHo G xX3MBoLsmzol, bsdpzomo R
©96Hdol dMOHIWOL T -5WPq0MBY FoblsbZOo 30mTol sEdsMIMO ™ol
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d3M5-Bmdoms dMMYEol G -bstolbgdol  ( pg )R @XIBO 3OOl I0gMO©
239635wgds©o o (]RG,B(]RG),pg) (o6 (]RG,Ba(]RG),ng) SEBIMVYE
LogmEgBY  3BLIBEZOMO  LogmmOEobsd™  3GMYd30gdol X = (Pry)eecq
x50 5OOL G -30m3980 ym3z9gwo O e R 3560599EM0Lsm30L. G936086mm, MM

50b0dbmmo g35gdEgdols sMmmMGIMWMdOL ©sghs  8gMdwgdgEos Mgmegds
5.2.2-0l 250mygbgd0om, 3065006 ©sMI©39M0s Mgm©gds 5.2.2-0b 30M:Md9d0

090U godm, ®mJ J'RxdF (x) 2968mo00.

0999 5.2.3. 3009300, (©))ic; 5G0ob bsdwzoero R @9cGdol obgoo

@3bemgBs, HmF card(0;) <N, bsog Ng o0b0dbsgl bshErscra® Goibzos

boddersgtgl. 3005350, (ag))gegi 360l @ogd00 bsdwz0ew HGogbzos olbgomo

Jodg3t>8s, 20 2969 ‘ag) =1 gmggero iel 3565093HE0obsoz0b. 309350,
1

Uy 560l bsdgoer R 096Hdbg 856bsDm3Geewo obgomo s¢rdsmen®o 3e@mgerol
U bmdol 0-9365, Hmderols 3sbsfoemgdol 3o9bgpos stob 9353050 bOHOI©O
@3 IPY39H0. 309350, G 56H0L 2UsbBXIer SQOBONIGHO X3IR0. Y39¢v0 i€ |
35650990bsm30L 35635 bm3GMm  dagerol 5¢rdsmnHo  bmbs  A; RO -

bo3k39Y9 99000980 306HMB00:

j’i = Z ag)ﬂ@G
9€®l~

05906 (A;)ic; xsbo oGol degroghs  gobssergdsoo s (RG,B(RG),li)

3Bsmt  bogtpgbg  3s6bsbOGXem bs30006H0065¢9 3699305005
X =(Prg)gec x5bo sGob G -36:039b0 ym39ero i€ 1 3565995 G0bsomgob.

©59(3)303905. 9ds 5.2.3-0b dowom, d9gMol yg Dol goskbos gM-

05©IOMNO dMOIWOL goa™M3dggds ymzgwo O eR 356539GHM0LsMNZ0L, G-
@olmgobsi B39b  30650PMbadm 0039 90b0d3bsL.  Fg3bodbmm, G™JI

A; =Zee®iag)ug 096905 RC L03MHE9IBY AOBLEBOZOMEO  BMOIEOL SEBS-

000 BMIs Ym3gwo i€ 1 3560599GHOHOLIMNZOL.

99



935 5.1.4-0b dosewom, (RG,B(RG),AZ-) 5Ed500)M LOgMEIHY ABLIBY-
3O bOIMMOOBIGM 3OMYJ305m0 X = (Prg)gec MY sOOL G -3Gm3gLo
gm39wo i€l 3560599@Mobomzgobl.

09m6M9ds 5.2.1-0b dogrom, dMOIOL SEBIME  BMTsmMo (ugG )ocR
Mmxsbo 5oL d0gMOE 29b6(39¢05O, 9.0. 05MLYIGOL NgRr dom(E) O -5Q0-
399600 909396@ ™o (Dg)ger ™xobo, obgmo HMO:

(@) Tg(Dg) =1 ym39wo 0 R 3560539¢O0Lsm30U;

(i1) D91 ngz = 4m39wo Mo oblibgsgzgdmmwo 0 s 6 356M589@-
H0b5m30L 3oM53gBHOMs R mxsbosb;

(iii) Uger Dy = RO.

300g3sm, E; = oo, Dy 6mgs iel. gbosos, ®m3 (E;)c; oML
Nies dom(Zy) o -5e03gdO0L Fyz0@-Fyz0ws@ 0657133900 9rgBgbHos olgoo
mxsbo, Gmd A (E;))=1 Gogs icl. O

89600365 5.2.3. 300J350m, I 031030005 ©OLIOYEGMo TJGBHMO0Z0m.
096093y 5.2.3-0b 3060md9080, qds 5.1.3-0b dowwom, 396 35L3360m, ™I
sLsbgs 6 RO 1, 29BLsbO3EMMO 306GMdOm O (x)=i Gmgs x € E;, 56ob i
356539GHM0L doergdwgeno T9z3900.
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