Teopisa WMOBip. Ta MaTeM. CTATHUCT. Teor. Imovir. ta Matem. Statyst.
Bum. 85, 2011, crop. 66—74 No. 85, 2011, pp. 66 74

O ITIOAYMHEHHBIX CTATUCTUNYECKUNUX CTPYKTVYPAX

VJIK 519.21

3. K. BEPAKUJI3E U I'. A. COXAJI3E

AnHOTAIIUA. B pabore paccmoTpensl 00IHe CTaTUCTHIECKHE CTPYKTYPbl. [lokazano, 9o obuumit coiy-
qaif MOXKeT OBITh CBeJIeH K OPTOTOHAJIHLHBIM WJIN abCOTIOTHO HENPEPHIBHBIM CTATHCTUYECKUM CTPYKTY-
pam.

AHOTAIIsSI. YV pobOTI pO3TISTHYTO 3arajbHi CTATUCTUYHI CTPYKTypwu. [ToKa3aHo, M0 3araJbHUNi BUTa-
JIOK MOYKHA 3BECTH J0 PO3TJISILY OPTOrOHAJIBHUX ab0 aDCOJIOTHO HEIIEPEPBHUX CTATUCTUYIHUX CTPYKTYP.

ABSTRACT. In this paper the general statistical structures are considered. It is Shown that the general
case may be reduced to consideration of some orthogonal or absolutely continuous statistical structures.

B 3aa9ax cTaTMCTUKY CIydYaiHBIX TPOLECCOR OOBIMHO WMEIOT JEJI0 C CeMEHCTBOM BO-
3MOYKHBIX DACMpeiesiennit HabIomaeMoit TpaekTopun ciaydaitnoro mporecca. [Tosromy
€CTECTBEHHO PaCCMaTPUBATh MHOYKECTBO BCEX BO3MOYKHBIX HADIIOIAEMBIX TPAEKTOPHI, a
KasKJIOMY BO3MOKHOMY PACHPEIETEHIIO CIyIaifHOTO MPOIECca COMOCTABATH HEKOTOPYIO
BEPOATHOCTHYTO Mepy Ha TIPOCTPAHCTRE BCEX TPAGKTOPHii. 31€Ch BAXKHO TO, 9TO BCE JOITY-
CTUMBIE PACTIPEICTIEHNST MMEIOT OMH OOIINiT HOCUTETh. B OOBITHBIX CUTYAIMSX TAKON HO-
CHUTEJIb BCEr'Jla MMeeTCHd. ECHVT /J/ O0-KOHE€YHasdA Mepa, TO BCerjJga MO»KHO TTOCTPOUTH TaKyIO
BEPOSITHOCTHYIO MEDY [I, 4TO Mepa (i SKBUBAJeHTHA Mepe [i. eifcreurensho, nycrs (K, S)
U3MepHMOe IIPOCTPAHCTBO U [ o-KoHedHas mepa na S. Torma E =Y 7 | Ay, tue Ay S-
U3MepUMbIE MOMAPHO Helepecekaronmecs: MuoxkecTsa u (1 Ay) < oo ms moboro k. Boibe-
PeM MOCTIeIOBATENLHOCTh HEOTPHIATEIBHBIX THCET P TaK, 9T00bl y po pri(Ax) = 1.
Honoxum fi(B) =Y 72, prp(AxB). Torma p~ pwn a(E) = 1.

rI‘a,K7 YTO B KOHEYHOMEPHBIX MPOCTPAHCTBAX BCET/Ja MOYKHO TMEPEXOANTH OT 0-KOHEYHBIX
MeEpP K 3KBUBAJIEHTHBIM BEPOATHOCTHBIM Me€paM, a B 6eCKOHeqHOMepHBIX TTPOCTPAHCTBAX
9TO HEBO3MOKHO.

XopoIo U3BECTHO, KAKYIO BAXKHYIO POJTh UTPAIOT B CTATUCTAKE A0COTIOTHO HENTPEpPbIB-
HbIE ¥ OPTOrOHAJbHbIE crarucTudeckue crpykrypbl (cm. [1], [2]). B aroii paGore GymyT
PACCMOTPEHBI HEKOTOPHIE BAYKHBIE CJIyUail CBEIEHNsT OOIIEil TTOCTAHOBKN K aHATOTHIHBIM
mpobeMaM OIEHWBAHNST TIapaMeTpa K JAPYTUM abCOTIOTHO HEMPEPBIBHBIM MJIM OPTOTO-
HAJBHBIM CTATHCTHYECKAM CTpyKTypaM. C Hauama MpuBeIeM MpPUMEphI.

IIpumep 1. Ilycts O cocrout u3 AByX TO4eK 1 u Hy W HA U3MEPUMOM MTPOCTPAHCTBE
(E,S) onpeuesennl 1Be BEPOSITHOCTHBIE MEDBI [ig, W [ip,. BCerjga MOXKHO yKa3arh MPe-
craBJIeHre MHOXKeCTBa [/ ma Tpwm momapHO Hemepecekaiommecs muoxkecrsa A, As, As,
uro E = Ay + As + Az, Ha MuOxkecTBe Ao OyIeM UMETb g, ~ flg,, Ho,(A1) = 0 u
o, (AS) =0.
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yKpauHCKuX ydenbix: Anaronusi Ckopoxoga, Bnaguvmupa Koposroka u rops KosaseHko.

66



O TMMOJAYMHEHHBIX CTATUCTUYECKNX CTPYKTYPAX 67

PaccMOTpPUM BEpOATHOCTHBIE MepbI OllpeieaéHHbIe 110 hopMyIam
(ANnA (ANA (AN A
Vl(A):M ( 1) Z/Q(A): Ho ( 3) VS(A):MQ ( 2)
o, (Al) o (A3) oy (AQ)

nst moboro A € S. Crarnernueckast crpykrypa {E, S, v, k = 1,2,3} 6ymer oproro-
HAJIBHOU CTATUCTUYECKON CTPYKTYPOIi.

IIpumep 2. Ilycts © cocrour uz aByx Touek 01 u 6o u wa (E,S) nanbl nBe BeposaT-
HOCTHBIE MEpHI [lg, U fig,. Paccmorpum pasbmenme E = Ay + A + Asz, toe A1 N Az =
As N Az = 0, rakoe, uro pg, (A1) =0, pg, (As) = 0 u na As, Mepa fig, SKBUBAJIEHTHA [ig, .
Paccvorpunv Mephr, onpenesienane CaeayommM 00pazom

o :uel(AﬂAQ) U o M92(AHA2)
==y W)

Crarucrudeckas crpykrypa {E, S, v, k = 1,2} Oyner aGcomOTHO HENPEPBIBHOIA.

, VA € S.

ITpuBeerHbIe TPUMEPHI TTOKA3BIBAIOT, ITO WMesT HADJIOIEHNE, Mbl MOYKEM M3MEHWThH
CTATUCTHYECKYIO CTPYKTYPY (OTOPOCHB HEKOTOPHIE 3HAYEHUST TAPAMETPA KAK HEBO3MOXK-
HbIE) W 3aMEHsIsi MEPbI, IOy YaeM JAPYTHe CTATUCTUIECKNE CTPYKTYPHI.

IIycrs {E, S} wamepnmoe mpocTpancTBo, {f;,i € I} ceMeiicTBO BEPOATHOCTHBIX Mep
Ha S, MHOXKECTBO MapamerpoB I HaJENeHO MUHUMAJIbHON o-anrebpoit B(I), koropas
COLEPKNUT BCE KOHEYHBIE TTOAMHOXKECTRA 1.

Omnpenenenne 1. Iloxn crarncruyeckoit crpykTypoit Oyiaem nmoHnMarsh 0ObeKT
{E, S, pi,i € I},

MHOKECTBO mapamerpoB I KOTOpPOii HaJIeIeHo MUHUMAILHON o-anrebpoii B(I), orHoCH-
TETbHO KOTOPOi m3MepuMbl Bee dbynxmmit ¢ — u;(A), A € S.

Onpenenenne 2. Crarncrnaeckas crpykrypa {E, S, u;,i € I} naspsaercst opToro-
HAJIBHON (CWHTYISPHOI), €CITM BEPOSITHOCTHBIE MEDHI { 17,1 € I} MOMAapHO OPTOTOHATIHHBT

ViyVi)(iel &jel&i#j— pilu).

Onpepenenne 3. Crarncrinueckast crpykrypa { F, S, p;, 1 € I} naspmsaercs caabo pas-
JIETMMOR, €CITN CYTIECTBYeT Takoe CeMeicTBO S-m3MepnMbix MHOKecTB {X;,4 € I}, uro
BBIIOJTHAIOTCSA CIEIYIOIMINAE COOTHOMICHMA:

1, i=y,
0, i+#j.

Onpenenenne 4. Crarncrnaeckas crpykrypa {F, S, p;,1 € I} waswisaercss pasnenn-

pi(X;) =

MO, eCIM CYIECTBYeT TAaKoe CeMecTBO S-m3mepnmbrx MAOKecTs {X;,4 € I} 9To BhHI-
HOTHAIOTCS CACAYIOMHE COOTHONICHUS:

1) npu Juo6bix i # j — card(X; N X;) < 2%,
L, i=y,
2 () =
e (A
rae Ny MOIMIHOCTH CIETHOTO MHOKECTBA.

Ounpepesienne 5. Crarncrudeckas ctpykrypa { £, .S, ju;, i € I} HA3BIBAETCS CUITBHO Pa3-
JIeJINMOIA, €CJIU CYILIECTBYET TAKOE CEMENCTBO MOMaPHO HENEPECEKAIOIINXCs S-U3MEePUMbIX
mroxects {X;,i € I} aro

Samevarnue 1. VI3 cunbHON pa3IeImMOCTH CTATHCTHIECKON CTPYKTYPhI BHITEKAET C1abast
pPa3AeMuMOCTDb, U3 CIab0i pa3AeTMMOCTH BBITEKAET OPTOTOHATBHOCTH, HO HE HA0OOPOT.
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IIpumep 3. Ilycts E = [0, 1] x [0, 1] exurnunsiii kBaapar, S o-anrebpa GOpeTeBCKIX
MHOKECTB U3 3TOTO KBaJIpaTa. PaccMOTpUM MHOMKECTBA

Xi:{Ongl,y:i,iE[O,l]}

n p;, i € [0,1] — ammeiinnre JleGerorckne mephr va X;. Torma cratneTnveckas CTpyKTypa
{[0,1] x [0, 1], S, ps,i € [0,1]} cmmprO pazmemmva.

Ipumep 4. Tycrs E = [0,1] x [0, 1] eaunuansiii kpagpar. S o-anrebpa 60peseBcKux
MHOKECTB U3 3TOIO KBaJpaTa. PaCCMOTpI/IM MHO>KeCTBa

v _Jose<ty=i, iel0,1],
U le=i—20<y<1, i€[2,3]

n mycrh g, @ € [0,1] U [2,3] — JleGerorckme mureiinnie mephr Ha X;. Crarnernaeckas
crpykrypa {[0,1] % [0,1], 5, us,4 € [0,1]U[2, 3]} pazaemnmas, HO He CHIBHO Pa3JeIAMAsL.

IIpumep 5. Iycrs E = [0,1] x [0,1] x [0, 1] eanunansii ky6, S o-aarebpa Bopenesckux
muOkecTs E. Paccmorpum MHOXKecTBa

0<z<1,0<y<1, z=i, i €[0,1],
Xi=Xx=i-20<y<1,0<2<1, i€]23],
0<z<1l,y=i—4,0<2<1, i€[4,5

", 0 € [0,1]U[2,3]U[4,5] mmockue Jleberopckue Mephl Ha COOTBETCTBYIOIINX MHO-
xecrBax X;. CraTucruyaeckas CTpyKTypa

{10,1] % [0,1] x [0,1], 8, s, € [0,1] U [2,3] U[4, 5]}
caabo pasemma, HO HE pa3ienMast.

IIpumep 6. Ilycts E = [0,1] x [0,1] x [0,1], S o-anreGpa GOpENeBCKUX MHOKECTB W3
sroro Kyba. Paccmorpum MHOXKeCTBA

0<z<1,0<y<1, z=1i, i €(0,1],
Xi=qae=i—-2,0<y<1,0<z<1, i€[23],
0<z<l,y=i—-4,0<z<1, i€[4,5]

uycrs w;, 0 € (0,1]U[2, 3]U[4, 5] — Jleberosckne mnockune Mepst Ha X, a fi Jleberosckast
vepa Ha F. Torma crarncruyaeckast CTPYKTypa

{E,S, pi,i €[0,1] x [2,3] x [4,5]}
OPTOrOHaJIbHad, HO HEe CUJIBHO pa3JaeTuMasd.

Teopema 1. Ecau cmamucmuseckas cmpysmypa {E, S, ux, k = 1,2,...} pasdesumasn
UAU CAGO0 PA30ENUMAR, O OHA CUALHO PA30ENUMA.

Jloxaszameavcmeo. Tak Kak craTuCTHIecKasi CTPYKTypa pa3eanMast i caado pasze-
JINMasi, TO CYLIECTBYET TAKOE CEMeNCTBO S-u3dMepumMbix MHOXKeCTB A, Ao, ..., uTO

L 1=y,

“i(Aj):{o i
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Torma paccMOTpUM MHOMKECTBA

deno, aro muOkecTBa Ay, Ao, ..., A,,... TOMAPHO HE MEPECEKAIOTCS U I BCEX 1 =
1,2,... pu;(A;) = 1. Teopema nokazana. O

Teopema 2. Ecau cmamucmuueckas ecmpykmypa {E, S, pi, k = 1,2,...} opmozonans-
HAA, MO OHA CUABHO PA3OENUMAS.

Zoxazameavcmeo. VI3 OPTOTOHAIRHOCTH CIELyeT CYMECTBOBAHWE TAKUX S-M3MEPUMBIX
mrozxkects {Cyy.}, aro
uk(Cik) =0 and uz—(E — Czk) =0.
Bosvem muokecTBa B
Ci=|JE - Cu).
ki
Torna
wi(Cy) = |:U(E - Czk):l < ZUZ(E —Cik) =0
ki ki

upi(F—C;) =1, nast Bcex i = 1,2, ... .

C apyroii cTopoHbI,

pe(E —C3) = [E— U(E—éik)} :“k<U C’ik> =0 korma k # i.

ki ki
TakuMm 06pa30M 3Ta CTATHCTHYECKAs CTPYKTYpa Caad0 pasaenuMast U 1o TeopeMe 1 oHa
¥ CUJIbHO pasgennmvast. Teopema goKa3aHa. O

Onpenenenne 6. Tycre M ={E,S,pu;,i € [} w N={FE,S, P,,a € A} nme cratncrn-
qeckne CTpyKTyphl. Ux cymMMoit 6yeM HashiBaTh CTPYKTYPY

MUN = {E,S,ui,iGI,Pa,aeA}.

Ounpepesienne 7. Ilycth naHbl Be craTucTudeckue crpykrypbl M = {E, S, p;,t € I} u
N ={E,S,P,,a € A}. Bynem TOBOPWUTh, 9TO TlepBast cTpyKTypa M ToganuHena BTOPOif
crpykrype N, ecnm pas Kaxkaoro ¢ € I MOXKHO yKasaTh TakylO MOCIEJI0BATEIHHOCTD
{ax}, ap € A u rakue p;, > 0, Y77, pr < 00, 94TO Mepa f; aOGCONIOTHO HEIPEPBIBHA
OTHOCUTEILHO MEPBL Y o 1 PP, -

Hasee Bynem npennosnararb, 9ro fi;, Kak QyHKUMM aprymenta i sipastiorcst B(I) ns-
MEPUMBIMHA.

Onpenenienne 8. BeposrnocThasi Mepa [i Ha3bIBAETCS CMECHIO [JIsi CTATUCTUYECKOLT
crpykrypot {E, S, i, i € I}, ecim cymecrsyer takas S X B(I) w3mepnvast HeoTpuIa-
resbHas GyHkumst p(x, 1) n rakast BepositHocTHast mepa y na B(I), uro

H(A) = / /A ple, 1) palde) y(di), VA€ S,
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[ ot tan s -

Onpenenenne 9. Crarncrnaeckast crpykrypa M = {E, S, u;,i € I} waswsaercs anc-
TO¥, ecan HM OfHA Mepa u3 M He ABISeTCHa CMechio OCTAIBHBIX U3 3TOTO Ke ceMeifcTra
(re. BCAKas Mepa (i, W3 ITOr0 CeMEeHCTBA He ABJIAETCS CMEChIo Jist CTATHCTHYECKOI
crpykrypbl {E, S, pi,i € I — {ig}}).

Onpegesnenne 10. Bygem rosoputh, ato crarncrinaeckast crpykrypa M = {E, S, p;,1 €
I} cmabo momumHeHa craructuaeckoil crpykrype N = {E, S, P,,a € A}, ecnn mobast
Mepa fi; ecTb cMech Mep { P, € A}.

Ounpepesienne 11. Crarucrndeckas crpykrypa {E, S, P,,a € A} Ha3bIBACTCSA MPUBO-
JUMOI, ec/iu OHA MOJYUHEHA HEKOTOPOU YUCTON CTATUCTUYECKONU CTPYKTYpPe.

Ounpepesienne 12. Crartncruuaeckas crpykrypa {E, S, Py, € A} Ha3bIBaeTCS BIOTHE
MPUBOJIUMOI, €CITH Ka¥KJIash Mepa JAHHOU CTATUCTHIECKON CTPYKTYDBI ABIAETCS CMEChIO
OCTAJIbHBIX M3 3TOTIO CeMelCTRA.

Huxe gepes (ZFC) obozuadaeM cucremy akcuom Teopun muoxkects Llepmeno ®@pen-
KeJisi+akcuoma Boibopa (cm. nanp. [3]).

Teopema 3. B meopuu (ZFC) awbas cmamucmuveckas cmpyxmypa {E, Suy, b € B}
AUOO NOOYUHEHA OPMOLOHANDHOT CMAMUCTNUNECKOT cMPyKkmype, Aubo 6noine Henpuso-
duma.

Joxazameavcmeo. Mzsecrno (cm. [4]), uro na nobom muoXkecTBe E MOIHOCTH KOHTH-
nyyma (card E = ¢), MOXKHO ONpPEJENNTh OPTOTOHAILHYIO CTATHCTUYECKYIO CTPYKTYDY
MMEIONIYI0 MAKCHMAIhHYI0 BO3MOYKHYIO MOMIHOCTH parnyio 22 . M3sectro maxxe ([3]),
aro B Teopun (ZFC) nr060e MHOKECTBO MOKHO BIOJHE yHOPSAA09UThL. Briosine ynopsiio-
9uM MHOXKECTBO 1. Bymem cTpouTs MepsI 1), C TOMOIIBIO TPAHCHUHUTHON WHIYKIIUNA TaK
9TOOBI OHM OBLTH TOTAPHO OPTOTOHATBLHBI CIEIYIONIAM 0OPA30OM.

[Iycts mns mepBoro anementa I 11 = ft;, W MyCTh ONPEJENTEHBI TOMAPHO OPTOTOHATb-
HBbIE BEPOATHOCTHHIE MEPBhI 777 JJI BCEX TMOPAAKOBBIX 9HUCEJT 7Y MEHbIINX ¢, T.€. JIJId JIIO-
001t MepBI [, CYIIECTBYEeT Takas CIETHAs TOCAeI0BATETHhHOCTh {yx} m makme p; > 0,
Y pey P < 00, UTO Mepa fi, AOCOTIOTHO HEMPEPBIBHA MEPE Y oo 1 PkT)y, - Mbl yKe onpe-
JIeTNAN CIETHOE CeMefCTBO TOTApHO OPTOTOHAMBHBIX BEPOATHOCTHBIX Mep 7)., v < Q.
Torma nna p., Hafinérca He Gomee deM cI8THOE MHOXKeCTBO I'y Takmx 7 < «, 9TO 1), He
OPTOTOHAJIBHA [i. [Tos0MIM

. dpta
Ma(A) = pa(A) = Y / o ey, (dx), VAES.
RIS

Tak kak crarucrudeckast crpykrypa {E, S, 1,7 € [y} oproronansras, card 'y, < Ng,
TO IO TeopeMe 2 OHa CUJIBHO Pa3Je/inMa, T.€. CYIIECTBYIOT TMOTAPHO HENepeCceKAIONNecst
S-uamepumble MHOXKecTBA A+, ¢ = 1,2,... Takue, 4T0

"7’)’1(A]z) = 1? VZ = 172a
n TTO3TOMY

da dpie, dpta
Z/ e :/A " d’?’n"‘/A " dny, + -0+ < pa(A).

d"77 NA; dny, NA; dny,

Orcioga

-y / o g 1 50 (A).

yEl
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ITonoxum
0, ﬁa(E) =0,
Na =< Na(4)
= , Na(E) > 0.
aE) " (&)

Mycrs A = {a: 7,(F) > 0}, Torma awbast BEPOSATHOCTHAST MDA [i,, TTOJTUHEHA OPTO-
TORAIRHON craTncTnveckoit crpykrype {E, S, 1., € Aj}. Hanee ecom 1, (A) = 0 nost
JII0OOTr0 @, TO $ICHO, YTO J1100ast MEPA [lo €CTh CMECh OCTAIBHBIX [lr, 7 7 O U 3HAYNT
cTaTUCTHYecKas CTPYKTypa BIOIHe HenpusoauMma. Teopema 3 joKazaHa. |

IIpumep 7. Ilycts © cocrour u3 asyx Touek 67 u O u ma (E,S) ompenenenn jase
BEPOATHOCTHBIE MEPHI fig, W [lg,. BCerma MOXKHO yKa3aTh TPEeCTABICHIEe MHOXKECTBA, F
Ha [PU NIONAPHO Herepecekatomecs Mmuoxkecrsa F = AjUAsUA3 tak, 4To HA MHOXKECTBE
As MepBI fig, W [Lg, IKBUBAJIEHTHBI U KPOME TOrO fig, (A1) = 0 u g, (A3) = 0. Paccmorpum
BEPOSITHOCTHBIE MEPBI, ONMpeeTeHHbIe 10 (hOpMyTaM

_ ,U,al(AﬂAl) _ :U’az(AmA?)) _ Nel(AmAQ)
Ho, (Al) Hoy (A3) Mo, (AQ)

st moboro A € S. Tlokaxewm, ato cratncrnveckas crpykrypa {E, S, g, , fo, } moman-
HeHA OPTOrOHANBHOM cTaTncTHIecKoit crpykType {E, S, vy, va, v3}. JeficTBurensHo, st
moboro A € S

1o, (A) = pg, (AN A1) + po, (AN A2) + po, (AN As)
_ e, (AN Ay) e, (AN As)
119, (A1) 116, (Az2)
rue o = pp, (A1), B = e, (A2).
1o, (A) = po, (AN Ar) + po, (AN A2) + pg, (AN As)

vi(A) va(A) va(A)

:U’91(A1) + :U’t91(A2) = av + fus,

MQZ(AQA?)) ,11,92(AQA2) ,U,al(AﬂAQ)
= =" 1y, (A3) + (A2NA
hon(Aa) M (A A) o, (A Ag) P12 0 42)

= a1 + [ovs,
re
:U’91(A2)
= As), = pg, (AN Ag) ——————.
aq :U’Qz( 3) ﬁQ Ho ( 2)M91(AQA2)

Takwnm o6pasowm, crarncTnveckas crpykrypa {E, S, fg,, fto, } TOMIUHERA OPTOTOHAIH-
HOW CTATUCTUYECKON CTPYKTYype {E, S, v, Vs, 1/3}.

IIpuwmep 8. Tlycrs E = [0,1] x [0, 1] equnnunniii kajgpar n S o-anredbpa 60peseBckux
MHO>KECTB Ha 93TOM KBaJlpaTe. PaCCMOTpVIM MHO>KeCTBa

. — 0<z<1,y=i, i€ 0,1],
U lz=i—-2,0<y<1, ie23].

Ha stux muoxkectBax ompejgennm JIeGeroBckue TUHEHHBIE MEPBI [i;:

1, i=j
0, i#j

Paccvorprm mmockyo mepy

1 1
nd) = [Cwanxomia) = [ [ e i,
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rae v, JleGerosckas mepa ma [0, 1]. dcno, uro 14 ects cmecs {p;, 4 € [0, 1]}. IIyers

3 3
) = [ nan Xt = [ [ i) sa(ai),

rae 7y, JleGerosckas mepa Ha [2,3]. Zdcno, 4To vo ecTb cmech {p;,1 € [2,3]}.
st pukcnpoBaHHO MepBbI fi;, TTOJIOKUM

0= X [ wtan)

veN

r7ie CynpemMyM 6epeTcst o BCeM BePOATHOCTHBIM MepaM V. U3 MHOKecTBa Mep F. Ckakem,
9T0 MHOKeCTBO N BEpOSTHOCTHBIX MEp CU8THO-BBILYKIO, €CIH » oo, apvp € N, Kak
] -
TONBKO v € N jia oy, > 0 makux, 910 ) o~ o = 1.
Jlemma 1. Ecau muoocecmeo N cuémmno-eunyk.no, mo g;, 00Cmuzaemca.
Hoxaszamesvcmeo. Quesnnno npn ¢;, = 0, memma cripasegusa. [Ipeanonoxnm 0 < ¢ <
1 w gnsa moboro k maiiméres takast mepa v € N, 910
1 dp;
0
< [ —= () dvg(z) < ¢y-
E dl/k

Hycts U = 7| Qkliy D opeq 0k = 1, @ > 0. PasnoxuM Mepbl U U jt OTHOCUTETBHO V.
U= 0v+v, u, =0 +v,tme >0, >0.

dv dpig dv dpig _ d(Svp+v) ¢ dus v’
fceno, gro o = G w T = d. BBI‘H:ICJ’H/IM rrr i el e e
YMHOKUM 3TO TOCTETHEE PABEHCTBO HA jTl; . Honyaum
dpi, dv dvy, dv  dv' dv _dug,

=9

dv dv,  dv dukJ“Edi T oAy,

Taxum obpazom
dpiy _ dpi, dv.
d,uk T dv dvy, '

1 dpsi, dpi, dv dvy /d,uio -
- — e - <
4 < /E vy /E dv dv, dv ddv < g dU v,

dAcno, ato

T.e. npu Beex k > 0,

1 dp;
— =< — N dv <q.
4 Ic_/E dv V=1

[Tepeiiném k npemeny, Korma k — 00, MOy IUM

o dﬂio —
q—/E o dv.

Snaunt 7 € N. Jlemma nokasana. O

Teopema 4. Jlaa 210601 0pmoz2oHarbHOTE CIMAMUCTIUYECKOTE CMPYKMYDPDHL
M = {E,S,,U,b,be B}

MOACHO YKa3amov mpu cmamucmueckue cmpykmyps, N1, No, N3 maxue, wmo N1 ecmo
yucmas, No caabo nodwunena Ni, N3 énoane nenpusoduma u M nodwunena NyUNoUN3.

Jloxazamenrvcmeo. Tlomoxum

. dyin,
b, = bup/E o (z) dv(z),

TJIe SUp MO BCEM BEPOATHOCTHBIM MEPAM U SBIISIONIAXCS CMEChIO Mep Uy, b # by.
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Jna moboro k maiinérea vy p,, TaKas, 9TO

1 dﬂbo
— d <
Wo = 7 < /E e, () dvi,bo (7) < by,

v (4) = [ . | oetabn(aay(a).

Bosbmem nomoxurensubie ancaa 3, > 0 takue, ato Y oo Bp = 1 m ¥ = >0 Brk-
Toryia v, abCOMOTHO HENPEPLIBHA OTHOCHTETHHO 7 1

woa) = [ [ vt () G 0

rae

TTosoxum p
P, b) = pi(e,b) L ().
Torma

(@)= [ [ Bt (),

Hycrb oy, > 0 Takme, 910 Y oo o = 1 U Uy = D ooy Qklk b, - Torma

ap, (A) = z::()ékl/k,bo (A4) = Zak /B_ ) /Aﬁk(va)ﬂA(dx)i(db)
/ (o) /A Zakpk T b)}uB(dx) (db).

Honoxum p(z,b) = Y7 | agpr(,b), Torma

Vp, (A / / x,b) pp(dx) 5 (db).
B— (bo

Mo memwme 1, sup jgocruraercss wa vy, T.e. gy, = [5 dub O (), (d).

B cnyuae, xorna g, < 1, momoxmm
1 dpwy
T, (A) = b (A) — % () dw, (2)].
() = 1= [ () = [ 2 @) o 0
IIycts B; coBOKymHOCTH TeX by nmg KOTOpeIX ¢qp, < 1. Torma crpykrypa N; =

{E, S, i, b € By} siBnsiercss 9ucToii (T.e. IPUBOIMMOI).
Paccmorpum cratncrraeckyio CrpykTypy

D ={E,S, b€ By},

rae
~ 1 d/Jb
A)=— | — (z)dvy(x),
o) = — [ @) an (@)

n By ecTh MHOXKECTBO TeX b 1st KOTOPBIX qp > 0. Tlomoxnm

dp
=5 —dv
bo bup/E o v,

rzie sup 0epéTcs 1Mo BCeM MepaM U, SIBJISIONINMCS CMEeCSIMA [iy, b 7# bo. Ilo memme 1 sup
JOCTUTACTCA. ,ZLOITyCTT/IM vbo TaKOBa, 9TO
_ dp
dy, = dv dv, (dx)v
E AV,

Tp, (A / / (z,b) [y (dx) 7(db).
B—{bo}

riae
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IIpn g, < 1 nomoxum

a mipu q, >0
— 1 dfip,

Foo(A) = o || G @) )

[Iycrs B3-cOBOKyMHOCTB TeX bg, [ KOTOPLIX G, < 1, a By cOBOKyNmHOCTH Tex bg, s
KOTOPBIX G, > 0. Ogennano, aro crpykrypa {F, S, iy, b € By} momammena cTpyKrype
{E,S,Tiy,b € Bs,Ti,,b € By} w crpyxrypa Ny = {E,S,Ti,,b € By} cnabo nogumnnena
crpykrype Ny = {E, S, 7, b € By}, a crpykrypa N3 = {E, S,7i,,b € B3} Bnonne we-
npwBoanMa. fcro, aro crpykrypa M momguamnena cymme Tpéx ctpykTyp Ny U No U Ns.
Teopema mokazana. (Il
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