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NMHBAPMNAHTHLIE 1 KBASUMNHBAPNAHTHLIE
IIPEOBPA3OBAHMS MEP, OTBEUYAIONINX
YCTOWUYUBLIM NPOIIECCAM C
HE3ABUCHMDLIMHU IIPUPAINIEHNIMN

1. BBEAEHUE

MMycts &(t), t € [0,1] — crporo ycTORYMBLIA OJHOPOMHBIA Cily-
YaiiHEId TIPOIEcC ¢ He3aBUCHMMBIMU MPUPAIIEHUAMNI M MTOKa3aTeleM
yeroitumpoctn o € (0,2). HamoMHENM, 4T0O NTpOIece HA3BIBAETCA CTPO-
o YCTOWUYMBEIM, €CJW JJISA JIOOBIX TOJOMKUTEILHBIX KOHCTAHT &, b
nporiecc aéy +b€2 (3mech &, & — He3aBUCUMBIE KOIIMKA MCXOAHOTO TIPO-
recca) UMeeT ToxKe pacihpedeienue, yto u c¢f. Yncna a, b, ¢ npu aTom
cBA3aHBI cooTHoIeHeM a® + b* = ¢* WMsBectHo ([5, 9]), uro Tpa-
EKTOPUM 3TUX TIPOMECCOB C BEPOATHOCTHIO E€AMHWUIA TTPUHALIEKAT
npocrpanctBy Cropoxoga D0, 1] ¢yHKIWMiA, HenpepHIBHBIX CIpaBa U
VMEIOIINX TIpeaes CJIeBa B KamkI0M TOUKe.

Ilns onmmcaHWA yCTORUYMBBIX IIPOIECCOB MBI OYJIEM MCIOIL30BaThH
npencrapienne Jlesu—Xununna ([5, 3]). MmenHo, aia o < 1

5(15):/ /Ooxy(ds,dx), (1)

a qug o € [1,2)

£(t) = / /Ooxa(ds,dx). (2)

B sTom mpeactasanennn v(ds, dr) — myaccOHOBCKaA CIydvaliHam Me-
pa Ha [0, 1] x R ¢ MHTEHCMBHOCTHIO BUIA

adx

dt|x|1+a

(C11(0,00)(x) + Col(_oo0y(®)), C1,C220 (3)

Pa6oTa Boimonnena npu nosuepskke rpaata DFG 436 RUS 113/823.
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(3mech m maiee depes 1, obo3HavaeTCA WHAMKATOPHAA OYHKIAA
mHoxkecTBa A), V(dt, dx) = v(dt,dx) — Fv(dt, dz) — cooTBeTcTBYyIOMALA
HeHTpupoBanHasa Mepa. [lepBoe ciaraemoe B (3) ompenesnser moio-
EUTETbHLIE CKaYKM, BTOpoe — oTpuiaTeabuble. OaHOMepHbBIE pacipe-
JeJieHus mponecca ¢ CyTh CTpOro yCTOWumMBLIE pactpemnenenus, C1,
Cy — mapaMeTphl CIEKRTPANBHON QYHRIN ciaydaiinoil Bemnuunbl (1)
(1)),

Ormernm, 9To B caydae o = 1 popmyna (2) 3amaeT cTporo ycroii-
YMBEIA TIponiecc Tonbko ecan C; = Cy Y CJI0OBUMCA CUMTAThL, YTO TIPU
a = 1 mportecc £(t) nmpocTo onpenenserca popmynoit (2).

B kadecTBe BepOATHOCTHOIO IPOCTPAHCTBA A IIyaCCOHOBCKOI
caydJaiiHoll Mephbl MBI BhIGEpeM IpOCTPAaHCTBO ee peaJM3alluii, T.e.
MpOCTPAHCTBO KOHQUrypanmii Ha MHokecTBe S X (0,00), Tme S =
[0,1] x {=1,1} (BTOpHIM COMHOMKMTEIEM MBI MapaMeTPU3YEM 3HAK
ckauka). Ha 2ToM mpocTpaHCTBE KOHQWUIYDAIMi MBI pPacCMOTDUM
IyaCCOHOBCKYIO MEPY € MHTEHCHUBHOCTBIO BUA

dx
adt(Ch1141) (@) + Cal 1y (0)) 7 (4)

Pacnpeaenenue nporecca £ B npocrpanctse D[0, 1] moxuo pac-
CMaTpUBaTh Kak 06pa3 MyacCOHOBCKOW Mephl Ha TPOCTPAHCTBE KOH-
puryparwmii mox geficTBrueM oTobpaskenns, sagasaemoro (1), (2). Io-
BTOMY, BMECTO TOTO, UTOOBI CTPOUTH OTOGpaKeHUsA MPOCTPAHCTBA
D[0,1] B cebs, Mbl cHadaJa pemuM GoJjiee oBIIyIO 3ajady HAX0-
JKIEHUSA KBAa3UMHBAPUAHTHBIX Mpeobpa3oBaHWid MyacCOHOBCKOW Me-
pHI, 3amaHHOil Ha mpocTpaHcTBe KoHpUryparmii X' ((), rae MHOKe-
ctBo (G mMeeT BuA mpsAMoro mpousBedenus G = S x (0,00), S -
mojtHOe cenmapabelbHOE METPUYECKOE TPOCTPaHcTBO. [Ipo mHTeHCUB-
HocTh Il MyaccoHOBCKOM MepBI MBI ITPEAIOIAraeM, YTO OHA UMEET BU
M(do, dz) = ﬂ'(dﬁ)xfl%, rje m — KoHeuHasd Mepa Ha S. Bciogy manee
ancio « € (0,2) 6yaeT IpeanonaraThca GUKCHPOBAHHBIM.

Mu1 6ynmeMm paccMaTpuBaTh MHpeobpaszoBaHuMsA F mpocTpaHCTBa
KOHQUI'Y palinii, nopoxkaeHHble npeobpaszoBanuavu [ @ G — G, Tak
uTo KoHQUrypamma X cocToAlad U3 To49ek Buaa T, T = (#,z), T€ X
1101 JefICTBUEM BTOT'O MPeobpa3oBaHUA MePEXOIUT B KOHPUDY PAIUIO
Y = F(X), cocroanyo us To4ek puaa f(Z), T € X, T.e.

F(X) ={/(@)}zex. ()

HerpyaHo mokasarh, uTo oM AelicTBueM mpeobpazoBanua (5)
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MIyacCCOHOBCKAaA Mepa ¢ MHTEHCUBHOCTHIO Il mepexoamT B myaccoHOB-
CKyIO ke Mepy ¢ MHTeHcWBHoCTbIo I1f 1.

[epsoiii pesyabTar 06 abCONIOTHONW HEMPEPBIBHOCTH IIyaCCOHOB-
CKMX Mep B MpocTpaHcTBe KoHQuUrypanwmii (B R"™) npuHammexnt A.
B. Cropoxony [4] (cMm. Tarske [7, 1]).

Hanee, B pabore [8] Bepmuka u IuneBud paccMaTpUBamUCh
TpaHcPopMalUM raMMa Mepbl, [IpeJCTaBIAIoNeR U3 cebs MyaccoHOB-
CKYI0O Mepy ¢ MHTeHCHUBHOCTHIO Il Buaa

-

11(d6, dr) = n(df) —dz.
X

B »Toii pabore 6bIJI0 MOKa3aHo, YTO raMma Mepa ob6Jjanaer cBO-
CTBOM KBa3WMHBAPUAHTHOCTU OTHOCHUTENBLHO BCEX TpeodpasoBaHmii
mopobusA, T.e. npeobpasoBanmii Buaa (5) ¢ ¢ymrmmein f(0,z) =
(0, k() (roupurypamma X = {(6,x)} nmon meiicTBueM »TOTO 0TO-
GpaskeHnsA TepexoauT B koHGurypaiwo Y = {(0, k(0)x)}), rae name-
pumasa GyHenmA k() npeamonaraeTca MOTORUTENHHOR 1 yAOBIETBO-
pAoIIei yCIOBUIO

/ [logk(8)|m(df) < oc.

S

PesyabTarsl HacToAmer paboThl B ONMpeAeIeHHOM CMbICIE aHATIO-
ruyHbl pesyabTaTaM Bepmmka u [luneBuy, HO BMecTo ramMMa Mephbl
MBI 3/I6Ch PACCMaTPUBAEM IIyaCCOHOBCKUE MePhI ¢ ¢ UHTEHCUBHO CTHIO
Buma m(df)-L.

CraTthbsd opranuszoBaHa ciefylonuMm obpasoMm. B §2 comepskarcsa
BCe HeoBXO0AUMBIE ONpeeIeHUA U 0003HAYEHUA, OTHO CANUECH K TP O-
CTPaHCTBY KoHQuUryparwmii. B §3 cTpourcsa momyrpynma KBa3uUHBA-
PUAHTHBIX TTpeobpa3oBaHnii MyacCOHOBCKOW Mephl ¢ MHTEHCUBHO CTHIO
BULIA ﬂ'(dﬁ)xfl%. B §4 B caydae, KorJia TOYKMA TpOCTpaHCTBa S 110-
MOJHUTETBHO CHAGKEHBI 3HAKOM (TIIOC MM MUHYC) CTPOUTCA T'PYTI-
Ma KBa3UMHBAPWAHTHEIX (B CUMMETDHUYHOM CJIydYae — MHBAPUAHTHBIX )
npeobpaszoBanuii. Hakowerl, B §5 MoCTpOEHBI IPYIIILI U MOJIYTPYIIILI
npeobpa3oBaHnii TPAEKTOPUR YCTORUNBBIX TTPOIECCOR.

2. [IPOCTPAHCTBO KOH®UT'YPAIIUIA

[ycts G — meTpuyeckoe mpocTpaHcTBO, B — ero GopejeBckas o-
anrebpa, By — KOJBIO OTpAHUYEHHBIX GOPETEBCKUX IT0AMHOXKECTB (¢
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Hamnee, nmycth Il — o-roHeunasa mepa Ha (G, B), npuuem II(V) < oo
A moboro V C By.

Yepes X = X((G) MbI 0603HAYNM TIPOCTPAHCTBA KOHPUTY paInii Ha
G Tlo ompenenenuto

XY@ ={XCG: | XNV|<ox anamoboro V C By},

rje yepes |A] o6osnaueno yucio Touek B MHokecTBe A Ha npocrpan-
ctBe X' MBI 6yneM paccMmarpuBaTh Tonosoruio O(X), — cnabeiiniyro
TOMOJIOTUIO, TaKyIo, UTO Bce QyHKIMOoHAIBI X' — R

rzeX

HeNpepbIBHLI JUIA JI06BIX HenpepbBHBIX (yHkmwmid [ @ G — R ¢
OrpaHWYEHHLIM HOCHUTENEM. BopeleBCKylo o-aqrebpy, II0pO#KIeH-
Hy1o O(X) Mbl 6yznem ofosHauaTh depes B(AX) D10 HamMeHbIIAA 0-
aarebpa Ui KOTOPOM oTobpaskeHUA

X —|[XNnV]

uaMepuMbl s aoboro V C By.
Haiee, MBI TOBOPUM, 4T0 BepoATHoCTHasd Mepa P wa (X, B(X))
eCTh IMyaCCOHOBCKaA Mepa C MHTEHCUBHOCTHIO II, ecan s Kaskmaoro

V e By

(v )k
P(X:|XNV|=k) :e—HW)%, k=0,1,2,...,
U UL HellepeceKalolmuxca MHoxkecTB Vi, j = 1,2,... n cayuaiinble

BenuuuHsl Vi, rae v;j(X) = |X NV;| nezaBucumel. [logpo6uee cum. [2,
6].

Hac 6yayT mHTepecoBaTh TOJNBKO IMyaCCOHOBCKME MeDhI, yAOBJIe-
TBopsaAtonwme yciaopuio I(G) = oo Jlumk B 8T0M cilydae ¢ BEPOATHO-
CThIO 1 KOHQUIy paIMA CONEPKUT GEeCKOHEUHOE UMCII0 TOYEK.

Bcroay majee MBI IpeamioiaraeM, uTo MpoCcTpaHcTBO (G MMeeT BUI
npamoro npousBedenus G = S x (0, 00), nae S — monHoe cemapabeib-
HOe MeTpUYecKoe MpOoCTPaHCTBO, a Mepa 1l mveeT Bua

dx
$1+a’

1(de, dz) = =(df) 0esS, x€(0,00),

rle T — KoHeuHas Mepa Ha S, a « € (0,2).
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3. KBABUVHBAPUAHTHBIE TTPEOBPA30OBAHUA

O6osnaunm depes LT (S) MHOKECTBO BCeX M3MePHUMBIX HEOTPHITa-
TeabHBIX GyHEIMIA Ha S, a wepes LT (S, 7), LT (S, 7) C Lt(S) obosna-
UMM €ro MOAMHOKECTBO, COCTOAIIEE M3 BCEX MHTEr PUPYEMBIX 10 Mepe
7 ¢pymrmmii. Orvernm, aro LY(S) u LT (S, 1) 06pasyior moayrpymbt
[0 CJIOKEHUIO.

Onat > 0 obosnaunm depes Ty orobpaskenue [0,00) B [0, 00) Buma

x
Ti(e) = —————. 6
(2) (1 + atze)t/« (6)

SameruM, uto Ty — ToxkaecTBeHHoe oTobpaskenue. Ilokaskem, uTo

JuLA mobwIx s,t € [0, 00)

E_I_SIEOTS. (7)

leficTBUTENBHO,

Ty 0 Ty(z) T( - )
ol(x) = —_— ] =
! ! (1+ asz®)=
1
= a 1 S 1 :TH—S'
I+ ase®) (1+at72—)=

14+asz™

HMaa f € LT(S) onpeneaum npeoGpasosanue 75 : G — G mpo-
crparctBa (G B cebs, momaras

700, 2) = (6, Tye) (). (®)
Samerum, 4To ecau f = 0, T0 T¢ TOXIeCTBEHHOE IpeobpasoBatie,
a u3 (7) HeMeJJIeHHO BBITEKaeT, 4To A Mobhix f, g € LT(.9)

Tf+g = Tf 97y (9)

Temneps, NCNONB3YA MOIAYTpyny npeobpasosanuii ¢, f € LT(S9),
[OCTPOUM MOPOKIEHHYIO €I0 HoAyTpymmy npeobpasopanuii ®f, f €
L*(S) mpocrpancrsa koupurypammii X' (S x (0,00)) B cebsa. B co-
orpercTBur ¢ (H), BcAraA KOHQUrypamwma X, COCTOAMAA W3 TO-
uek puga (6,x), 0 € S, x € (0,00) mox meficTBreM mpeobpazoBa-
s $; mepexoInT B KOHQUIYPAIMIO Y, COCTOMAINYIO U3 TOUEK BIIA

75 (0,2) = (0, Tp(s)(2)), Toe.

s (X) =Y ={(0, Tj5)(x))}- (10)
Uz (7) u (8) cmemyer, uro mis Beex f,g € LT(9)
Dpyy = Dpod,. (11)

CdopMmynmpyemM 0OCHOBHOU pe3yiibTaT 2Toro mnaparpada.
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Teopema 1. 1. Jasg awbozo f € LT (S, 7) mepa P<I>JT1 abcoriommno He-
npepriena omuocumeavno P, npunem

[ fdn

Po;L = es

f |Af’

2de Ap —NOOMHONCECMEO NPOCMPANCINEQ KOHPULYPAYUT 1040 HCUMEAD-

nol Meput (3asucquee om f), m.e. npeobpasosanue Oy nepesodum mepy

J fdr
P 8 €€ CYmceHue P| HA HERomopoe no@mno:»cecmeo es = S
Y Ay Y4 ( P(Af)

— ecmecmeenubll HopMUPYIOULUT Koag‘ig‘iuuuenm).

2. Jax awbod dynkyuu f € LT(S) maxod, wmo [ fdr = oo mepu
5
P<I>JT1 u P ezaummno cumneysgprot.

JokazarenbctBo. llpexkae Bcero mocMoTpuM, Kak BBITJIAIUT IIPU
— dz I

¢urcuposanrom t > 0 o6pas mepnl y(dr) = ffz moa neiicrBuem
orobpakenus T; : (0,00) — (0, 00).

®ynurmma Ty(x) cTporo Bo3pacTaer, Tak KaKk ee IMPOU3BOIHAA

1
ﬂ(x) = L_I_l

(1+ atev)s

nonoskuTenbHa. Jatee, Ty(+o0) = ﬁ, u, ciemoBaTeidbHO, 06pa3
at)o
MepEl ¥ OyaeT UMeTh CBoMM HocurTeileM mHTepBai (0, ﬁ) Moxra-
at)x

1 o
KEM, UTO Ha 5TOM MHTEpBaJE MEpa "}/n COBIIaJaeT ¢ Mepou 7, T.€.

VI =0 oy (12)

1
(at) >

HeiicrBuTensro, mycts y € (0, W), Tor 1

¥

IInoTHOCTE MeEpBI 'yTt_l B Touke y OyaeT paBHa

e ~<T;1<y>>':<1‘;ffj>%.(( y )i)':

1 — aty®

(1 —ozty“)%ﬂ . ( 1 N aty® ) _ 1
ytte (1—aty®)s (1 —aty>)at! ytte
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Popmyna (12) Traknm obpasom gorasana. damee, uz (12) Heme-
JUIEHHO BBITEKaeT, 410 06pa3 Mept! II(d0, dx) = ﬂ'(dﬁ)% o Jei-
CTBUEM OTOOpaskeHUs Tf €CTb Mepa, abCONIOTHO HellpepPHIBHAA OTHO-
cutenbro Il Buna

dx
Mr;'(dd,dz) =1 ] 2)m(df) ——. 13
T ) = o (e)n(de)- T (13)
PaccMoTpuM Teneps moaMHokecTBO G MHOEecTBa G = SX (0, 00),
dir;t
Ha KOTOPOM INIOTHOCTH —p— DaBHA €IUHUIE, T.€.

o
(af(6))H=

U3 (13) BEITekaer, uto Mepa P®~! cocpemoTouena Ha MHOMeECTBE
Aj Buma

Gy={0,2)eG:0<a< t. (14)

Af:{XEX(G):Xﬂ(G\Gf)IW},

T.e. HA MHOMECTBE KOH(PUI'Y palliii, He UMEIOIUX TOYEK B MHOMKECTBE
G\ Gy. C apyroit croponsl, Ay coBmanaer ¢ mpoctpanctsoM X (Gy)
KoHGUIypanuii Ha MHOKecTBe (¢, IpudeM B cuity (13) Ha MHOKeCTBe
Gy MHTEHCUBHOCTD TIyaCCOHOBCKON MepHl P<I>JT1 ecTh ﬂ'(dﬁ)%.

W3 Bcero BhIMECKa3aHHOTO HEMEIJIEHHO CIIeAyeT, YTO Mepa PTf_1
abCcoIOTHO HellpephIBHA OTHOCHTeIbHO P ecin P(Af) > 0 u oproro-
HagbHa P ecim P(Af) = 0. lns saBepIneHns JoKa3aTelbCTBa OCTAa-
J0Ch TOJBKO cocumTarh P(Af).

Nmeem

P(Ag) = P(X ] XN (G\Gy) |=0) = exp(=II(G\ Gy)) =

o [ty [ e [ gam)

s (af(8))=1/=

HocneﬂHee BhBIpaKEHUE TIOJOKNTEIIBbHO TOrN la U TOJIBKO TorJda, Ko-

raa ffdﬂ' < 00. Teopema 1 moaHOCTBIO MOKA3aHa. (I
s

4. KBABUMHBAPUAHTHBIE U UHBAPUAHTHBIE TPEOBPA30OBAHUA
[IPY HAJMYWK JOIONHUTEJBHON CUMMETPUU

HpeﬂHOJ’IOH{I/IM 31€Chb, 4UYTO EKaxdasd TOYKa MHOMKECTBa S JOIIOJI-
HUTEJILHO CcHab:KeHa 3HAKOM (HJ'IIOC nian MI/IHyC), T.e. S UMeer BU
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Sp x {—1,1}, a Mmepa 7 npeacraBuMa B Buge my X (481 +¢_é_1), nae
vepes 61,6_1 0603HAUEHDBl eIMHUYHLIE MaCCEI, TIOMEMEHHBIE B TOUKaX
1 m —1 coorBeTCcTBEHHO, & Ty — KOHeuHas Mepa Ha Sy. YUucia cq, c_
TP EM0TAraIoTCA TIOIOKNTENLHBIMMU.

Mpoussenenne (0,00) x {—1,1} MBI 6yneM ecTeCTBEHHBIM 0Gpa3oM
OTOMKAECTBIATDH C BEIECTBEHHOM MPAMO, IpUYeM MBI 0y aeM paccMar-
TpuBaTh pacumpennyio mpamyio R = R | J{co} Toura co mo ompeme-
neHnio 3Haka He nMeeT. (C TOMOTOrMYeckoll TOUKM 3peHUA BTO O3HA-
YaeT, 4To MBI ckIennn Toukn (—1,00) n (1,00).)

Nrak, B paccMaTprBaeMoOM 31€Ch cilydae MpoCTpaHcTBO (G MMeeT
Buz Sy X B, a MHTEHCHBHOCTH Il TIyacCOHOBCKOM MEpPEI eCTh Ty X 70,
rae

dx
70(dl‘) = W(C{_l(oyw)(l‘) + c—]-(—oo,O)(x))~

[MocTpowm cHavasia TpYIIy KBA3UMHBAPUAHTHBIX TIPe0bpa3oBaHmii
MepHl 79 B cuMMeTpuuHOM ciydae (Korga ¢y = ¢_) IOCTpOEHHAS
rpyIina oKaskeTcsA TPYINoi MHBAPUAHTHBIX mpeobpasoBannii. Baxkuo
OTMETUTH, UTO BCIOAY Aajiee QYHKINU = U 21/ ME1 6ynem cunTaTh
3a/JAaHHBIMU Ha BCEl BEIeCTBEHHOW OCH, MPUUEM HA OTPUIIATEIBHYIO
MMOJIyOCh MBI ITPOJOIKAEM UX HEUETHBIM 06pa3oM, T.e.

2% =sgn(x)|e|®; 2/ = sgn(x)|z|"/*. (15)

TMMockonbry umcio « € (0,2) MBI cunTaeM pa3 M HaBCerja QUKCH-
POBaHHBIM, HU K KaKUM HEIOPA3YMEHUAM DTO He MIPUBEMET.

Jlas kasaoro t € (—o0, 00) mocrponm mpeobpaszopamme T : R — R,
moyaras mpu £ 7 o0

1) = ey (16)
Tifoc) = —

()il

Ilas ToT0 MpeobpazoBaHusA Mbl COXPaHUM TOMKe 0003HaUEHNE, UTO
W 17 npeoGpasoBaHnd, onpedensemoro (6), Ho B orawume o1 (6)
5T0 mpeobpasoBaHme geiicTByeT u3 R B IR Kpome Toro, mapamerp
t MoKeT GBITh Kak IOJIOKUTENbLHBIM, TaK M OTpHUIaTeJbHbIM. Jlerko
NpoBepUTh, uTo cemelcTBo 1y, ¢t € (—00,00) 06pasyeT omHOMApaMe-
TPHUUECKyIO TpyIIly IpeobpasoBaHuii, T.e.

E_I_SIEOTS. (17)
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TMocMoTpuM, Kak BBRITIAIAT Tpaektopus ¢ — Ti(x) mpu durcupo-
BaHHOM T o onpemesenHocTH, My cThb ¢ BozpacTtaeT ot 0 10 co fcwo,
uro T3(0) = 0 Iycte & > 0, Torma npu Bospactanun ¢ Toura Ti(z) 6y-
JeT MOHOTOHHO CTPEMUTLCA K HyJIIO clipaBa. B ciaydae, Korga x < (
TPAEKTOPUA 338 KOHEUYHOE BpeMsA, PaBHOE ﬁ JOCTUTHET GeCKoHeu-

HOCTH, a Koraa { cTaHeT GoJbIle, YeM Ffele TPAGKTOPUA MOmazeT
yiKe Ha TMOJOKUTEIBHYIO MOJAYOCh U HAYHET MOHOTOHHO JBUTATHCA K
HYJTIO.

Iagee, Haiinem npu durcuposanuoM { Mepy Yol, '~ 06pa3 MepsI
~vo mona metictBueM Ty Ilycth cuavasa ¢ > 0 ®yarima 7y mepeBoauT
naTepBad [0,00] B [0, W], VHTepBaJ [—W,O], B [—o0,0] a uH-

1 1
TepBadl [—oo, _(at)l/cx]’ B [(at)l/cx , 0]
CooTHollleHnE

_ cqdr
](dx) T )it [0,—(M)11/C,

70|[0700]Tt_1(dx) = 70|[0 ]($)

1
D (at)t/

caenyer u3 (12), rak kak Ha [0,00] Mepa 7y coBmagaer ¢ c;y JBa
JAPYTUX COOTHOIICHUA

1 c_dx
70|[_( t)11/a 70]71 (dl‘) = "}/0|[_0070](dl‘) = —|$|1+a1[_0070](l‘)
" d
c_ax
L I de) = ———1;_1
1ol = T (49) = e My (@)

TakkKe JErKO MPOBEPAIOTCA.
Takum ob6pazom

_ dx
0T () = g (- moo () e, iy (0) 4
+e_1; o] (7). (18)

1
(at)l/a?
Hnsa t < 0 aHATOTUYHBIM 06Pa30M IOIyYaeM

_ dx
707} 1(dl‘) = W(c+1[0,00](x)+c—1( 1 0](I)+C+1[_Oo

](l‘))~

1
(at)l/a? D (at)t/

3aMeTuM elle, UTo TIpU €y = C_

Iy =70 (18a)
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O6osnaunm vepes L(Sp) MHOKECTBO BCeX M3MEPUMBIX (yHKIIA Ha
Sy, a uepes L1(Sp, Tp) MHOMKECTBO BCEX MHTETPUPYEMBIX TI0 Mepe 7
GYHEITNH.

MMycts f € L(Sy). Onpenennm npeobpasoBanme

Ty :SOX@—)SOX@,
IIoJjiaras
71(0,2) = (6, Ty (s))- (19)

Wz (17) HeMenseHHO BHITEKaeT, uTo and nobux f,g € L(Sy)
Tf+g = Tf 97y (20)

Hamnee, o anagorum ¢ (10), onpemeaum ceMeiicTBO &>f, f € L(So)
npeobpazoBanuii mpoctpaHcTBa KoHGUryparmii X(Sy; x R) B ceba,
mojaras

p(X) =Y ={(0,Ty0)(2))}-
CdopMmynmpyemM 0OCHOBHOU pe3yiibTaT 2Toro mnaparpada.

Teopema 2. [ycms cy >0, c- >0 u cy # c—. Toeda
1. Jag awéwz f,g € L(Sy)

q)f+g = <I>f Oq)g.

2. Jag awbozo f € Li(So, mo) Mepn P%;l u P ezaummno abconiommuo
HENPEPHLENDL.
3. Adag awboeo | & Li(So, ) Mept P<I>JT1 P 830UMHO CUNYATPHBL.

JoxrazarenbcTBO. Y TBepskaeHre m. 1 Teopemel cieayer us (20).
loka3aTedbCTBO YTBEPKAEHUN M. 2, 3 aHATOTUYHO JOKA3aTENHCTBY
TeopeMbl 1. (I

PaCCMOTpI/IM Telmepb OTACIBHO CI/IMMeTpI/I‘{HbIﬁ Cﬂy‘{aﬁ, Korga
Cy = C_.

Teopema 3. ITyems cq = c—. Tozda dag awbozo f € L(Sy)
S
Pq)f =P

(Ommemum, 4mo 6 CUMMEMPUYHOM CAYLAE HE MPeOYeMeT unme-
epupyemocmu f.)
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-1
JokazaresrbcTtBO. Mepa P<I>f €CTb IyaCCOHOBCKasd Mepa C MHTEH-

CUBHOCTBIO Hrf_l IToraskem, uto Hrf_l = I [HefictBuTenbHO, TIpe-
obpaszoBaHUe T; He MeHAeT KoopawHaTy @ € Sy, MosTOMy B CHIY

(18a)

ry ! (df, de) = mo(dO) (10T} 4)(dx)) = mo(df)o(dx) = T1(d6, dz).

5. IPEOBPA3BOBAHUE TPAEKTOPHUI ¥ CTOMUMBBIX MMPOIECCOB

Paccmorpum mpoctpatctBo kKoHQuUrypanmii X' (G) Ha MHOKeCTBe
¢ cnemmanpaoro Buma G = S x (0,00), rme S = [0,1] x {-1,1}
Ha »ToM mpocTpaHCTBE MBI pacCMOTPUM IyacCOHOBCKYIO Mepy P
¢ unrencusHoctbio Il = 7 X 7, rae, kak u panee, y(dr) = - a
7 = A x (aCié; + aCs86_1), Tae A — mepa Jlebera, Cy, Ca — napa-
MeTpPBI CIEKTPaJIbHON Mephl yeToiiuuoro mporecca [10], a yepes é;,
4_1 0bo3HAYEHBI, KAK M BEBINE, €IMHUYHbIE MAacChl B Toukax 1 m —1.

B coorserctBum ¢ (1), (2) Ha BepOATHOCTHOM NPOCTPAHCTBE
(X(G), P) cTtporo ycToRUMBHIA CIIyYaiiHBIA MpoItecc MOXKET ObIThH 3a-
JaH ipu « < 1 B Buze

§LX)= Y oz (21)
(s,0,7)€X,

s<t

a mas « € [1,2) B Bume

(o]
£(t, X) = (Lg) lim ( Y er—at(Cy - 02)/937(@;)). (22)
<=0 (s,0,0)€EX, -
s<t,e<r<oo

CyvmMupoBaHue B 9TUX GOpMyJax MIpOBOIUTCA TI0 ToYKaM (s, g, &)
koudpurypammu X € X CoorBeTcTBHE MEXIAY KOHOUI'YpALUAMU W
TPaeKTOPUAMHU WMMeeT O4YeHb MPOCToil cmbicia. MmMmenHo, ecaum Tou-
Ka (s, 0, %) NPUHAANERAT KOHPUIYpaIu X, TO TMOCTpOeHHAA Mo X
TPAEKTOPUA CIYUANHOTO MPOIecca B MOMEHT BPEMEHU § MMEET CKa-
YOK BEJWYWHBEI g (¢ ompelenser 3Hak ckauka). OroGpaskenne X —
D[0, 1], samaBaemoe (20) nau (21), comocrapismoliee KOHPUTY pATTAN
TPAEKTOPUIO CAYyYaHOTO Mpolecca, 6ymeM 0603HaUYaTh Yepe3 =, Tak
qTo
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OTMeTM O4YeBUAHBIA GaKT, 4TO paziauyHble KOHGUT'Y PAIUU [TOPO-
RKAAIOT pas3IUUHBIE TPAEKTOPUN CIyUaiiHoro mpotecca: pu X1 # Xo

2(X1) # 2(X,). (23)

Yepes P¢ 6ynem 0603Ha9aTh Mepy, MOPOMKIEHHYIO IPOIECCOM & B
npocrpanctie D[0, 1], T.e.

Pe = PE~1 (24)

Has kaspoin Gpyurmmu z € D[0, 1] yepes Az 6yaem o6osHauaTh
G YHKIIIO
Az(t)=z(t)—2(t=0), te]0,1],

a depes ¢ pyurmmo g(t) = sgn(Az(t))

fAcHo, uro Ppynrimn Az(t), o(t) OTHUYHBI OT HYJIA TOJNBKO B TOYKAX
paspeiBa (pYHKINU Z.

JNagee, nycrs Gpynkmas f € LT ([0,1] x {—1,1}). C nomompio gpyHk-
mmu f MBI onipefenuM mpeobpasosamue ¥ - D0, 1] — D[0, 1], momaras

[0 (N(0) = 2(8) + Y (o) Ty 0060 (1AZ(9)]) = Ax(s)), (25)

s<t

rae Ty, t > 0 — monyrpymnmna npeobpasopanuii (6).

IMocMoTpuM, UTO MpoUcXoIUT ¢ GyHKIMel z € ) moa meficTBrem
»Toro mpeobpazoBanua. Ecaw (yHKIMA z WMesa B MOMEHT BpeMe-
HEU ! CKa4OK TI0 MOJYJIO PABHEIA & M WMEIOMUi 3HaK g, TO (YHKIAA
U;(z) uMeeT B MOMEHT { CKa4YOK TOI'O Ke 3HaKa, MOJIYJb KOTOPOLO
paBen Tj(; ,)(x), T.e. npeobpaszoBaHMe MEHACT TOJBKO abCOMIOTHYIO
BEJIMUMHY CKauKa, & MOMEHT CKauKa M ero 3HaK OCTalOTCA HeM3MeH-
HeiMu. OTMETUM, YTO HelpepbIBHbIE QYHKIMU ABJIAKTCA HEIO IBUHK-
HeIMu ToukaMu Uy(z). Ilajiee, pacCMOTpPUM IHOJYTpPYHIy HOpeobpa-
sopanuit @y, f € LT([0,1] x {—1,1}, 7) npocrpancrsa KoHUry parmii
X(G), G=10,1]x{-=1,1} x (0,00) B cebsa, zamaBaemoe (10). M3 (10),

(20) u (25) HeMemIIEHHO CIEAYET, UTO

Coornommenne (26) mokaspBaet, uro ¥y oIpeAeaeHo HIOUTH BCIOLY
mo Mepe Pe. KKpome Toro, ms (7) BbITekaeT, 4To A N06EIX f,g €
LT([Oa 1] X {_L 1}a 7T)

\Iff+g = \Iff o \Ifg.



MHBAPUAHTHBIE U KBASUVMHBAPUAHTHBIE 147

Nagee, nas f € LT([0,1] x {—1,1},7) onpeaeaum moaMHOKECTBO
Dy muoxectsa D[0, 1], momaras

1
Dy = {z € D[0, 1] : vt € (0, 1]]Az(t)] < W}

ns olnmpeAcJeHvUs1 BUAHO, YTO IIPpUHAAJNEKHOCTH MHOMKECTBY E%
O3HaYaeT ollpedcJICcHHbIC O PaHUYECHUA Ha BEJINYNHY CKAQYKOB — B Ka-
SKIBIA MOMEHT BpEeMEHN BEJINYMHA CKaUKa HE ﬂOH&ﬁwJ6HTb BoibIle
OIMpeAcJIEHHOT'O 3HAYECHUA.

Teopema 4. Jas awbozo f € LT([0,1] x {—1,1},7)
Pel;! < Pe,

npuULeM

_ f(f(ty—l)-l-f(t,l))dt
PE\IIflzeD '7?5|]D>f'

JHoxrazatenbcTBo. B cuny teopemsr 1 u (26)
Po; < P,

CJIe40BaTeJbHO

P(@;HE" < PETL (27)
IIpaBas gactb (27) paBHa P, a neBad 9acTb

P(@HET = P(Eo®) !t = P(;0E)~ = (PETHU; = Peu

d

IIpeAnosoKUM Terephb AOIOJHUTENBLHO, UTo Ipollecc & He ABIACT-
ca omnoctoporamM, T.e. C; > 0 m Cy > 0. Ha mpocTpancTBe Konpu-
rypammii X' ([0, 1] x R) paccMoTpuM MyaccoHOBCKYIo Mepy P ¢ UHTeH-
cusHocTbIo II(dt, dx) Buna

dx

dt(c+1(oyoo)(l‘) + C_1(—oo,0)($)) |l,|1+oz’

rae ¢y = aCl, e = aCy (HanomumM, yto C, Cy — mapaMeTphl CleK-
TPAJbHON (YHKIMU yCTOWUMBOTO TPOIECCa).



148 H. B. CMOPOJMHA

B coorsercteim ¢ (1), (2) Ha BEpOATHOCTHOM TPOCTPAHCTBE
(X([0,1] x R), P) omHOPOIHBIHA cTporo ycToitumBhIid npotiecc £(t) mMo-
’KeT ObITh 3ajaH npu « < 1

£, X) = Z z, (28)

(s,2)€X,
s<t,x#oo

a npu o € [1,2)

(s,2)€X,

e
s<teg|w|<oo

)=t (X amttey o) [an) @)
<z
OrtMerum, uTo B cuMMeTpudHOoM cayuae, korga C; = Cy, opmyia
(29) nmprHUMaeT Goilee MPOCTO BUI

§,X)= (L) lim > w
(s,t)eX,
s<te<|w|<oo

Hamnee, pacecMmorpuM rpymmy T3, ¢ € (—o0,00), onpenensaemyto (16)
u cooTBercTByIomylo eif rpymmy ®;, f € Li[0, 1] npeobpasopamuit
npocTpaHcTBa KoHQuUrypanmii X ([0, 1] x R). Anamorudno toMmy, Kak

®TO [ealoCh BHIIIe, ¢ HOMOIEIo rpynnsl $; u orobpaskenus = (3a-
nmasaemoro (28), (29)) onpenenum rpymmy ¥y, f € L1]0, 1] mpeoGpa-
soBauuii npocrpancTsa D0, 1] Tak, 4T06bLI BHINOIHAILOCH COOTHOIIE-
HUE

\Iffo o<I>f.

[1]
[1]

Jlerko nposepurh, uro npeobpasosanue Wy MoxeT GbITh 3a4aHO
dopmynoit

[Wy(2)](t) = 2(t) + ST (Tyo(Az(s) — Ax(s)). (30)
Tf(s)(sAEE;));'fOO

OrMmeTnM, 4T0 B oTau4ne oT Opeobpasopannd ¥y (onpemesaeMoro

u3 (25)) npeobpasopamne Uy MOMeT MEHATL He TOJBKO BEJIUUUHY
CKaJKa, HO U €ro 3HaK.
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Teopema 5. [lycms Cy # Cy. Tozda
1. dag awbozo f € L1]0,1] npeobpasosanue Wy onpedeaeno na Muo-
acecmae Pe-noanod Mepul.

2. Jasg awbuz f g € L1]0,1]

\Iff+g = \Iff O\Ifg.

3. Jas awbozo [ € L1[0,1] mepn Pg\ifl u Pe 83aumno abcoriomuo
HENPEPLLEHDL.

JokaszaTenbcTBO. Y TBepikIeHUE TeopeMbl QaKTUUECKA ciaelyeT U3
TeopeMBl 2, MPU HTOM HCIIOJb3YIOTCA COObpaskeHrsA, aHaJOTUYHbIE
TeM, KOTOpble MPUMEHAINCH MTPU A0Ka3aTeIbCTBE TeopeMBI 4. O

PaCCMOTpI/IM TEMmepb OTAEJBHO CI/IMMeTpI/I‘{HbIﬁ Cﬂy‘{aﬁ KorJa

01 = Cz.

Teopema 6. Ilyems C1 = Cy. Tozda

1. Adad awboll 6opeaceckoti Pynxyun f :[0,1] — R npeobpasosanue
\Tlf onpedeseno na Muoxcecmee Pe-noanold mepi.

2. dag awbvir bopeacackur gynxyud f,g

\Iff+g = \Iff o \Ifg.
3. dag awbol 6opeaceckotl dynxyuy f

Pg\iffl = Pe.

JokazaTeancTBO. Y TBepskIeHNe TeopeMbl CIelyeT U3 TeOpeMBI 3.

d
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Smorodina N. V. The invariant and quasi-invariant transformations of
the stable processes with independent increments.

Let £(¢),t € [0, 1] be a strictly stable process with the index of stability
a € (0,2). By P we denote the law of ¢ in the Skorokhod space D[0, 1].
For arbitrary strictly stable process £ we construct P¢—quasi-invariant
semigroup of transformations of D[0, 1]. For strictly stable processes with
positive and negative jumps we construct P¢—quasi-invariant group of
transformations of D[0, 1]. In symmetric case this group is a group of the
invariant transformations.
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