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E (%) Bee KOHEYHH W OmpefiefieHbl B mpocTpaHcrBe Poka u
Hien (8, %) =H,+H,g, ”)_;M (g, #)—E (%)

caMocomnpsixkeH MNpH Bcex x%. Donee Toro, MOXHO NOKasaTb, 4TO
H, ., (g, ®») paBHOMEPHO NO % OrpaHHYeH CHH3y HexOoTophiM C, HTO
(H,en (g, ) —C+1)"2 cunpHo cxomurca ® uro {H .. (g, %,)}a
nmotHo orpaHuueHa. CnepoBatesnbHo, no Teopeme X.65, H,., (g, %)
CXOJHTCA B CMBIC/Ie paBHOMEPHOH De30/IbBEHTHON CXOJHMOCTH K CaMo-
conpsaxeHHoMy omepaTtopy H (g). dror H (g) u ecTb «npaBHIbHBIHY
raMHJIbTOHHAH C NPOCTPAHCTBEHHBIM o6pesaHueM. IIpocTpaHcTBeHHOE
o6pe3aHHe MOXKET ObIThb CHATO APYyrHMH Merojamu (cm. ra. XIX).

X.11. dopmyna Merumara — Kauya

Mycte H,—CBOGOAHBIA KBAaHTOBOMEXaHHYECKHH TaMHJIbTOHHAH
— A, u nycers V—rakoil norennuan, yro — A--V camoconpsikeH
B cymectBeHHoM Ha D (—A)n D (V). Torapa d¢opmyna Tporrepa
rOBOPHT HAM, KaK BHIPasHTb e~ (Ho+V) B pBuje mpesena npoussese-
HHA e~WmHe gy e~ /MY ppu n-—oco. Tak Kak Mbl HMeeM siBHOE
BhIpaXeHHe A etHe B Bune uHTerpanbHoro onepartopa (cM. (1X.31)):

(e *Hef) () =L.im. (amit) -2+ (exp (L2 fgydy, (X.114)
Rs :

TO Mpl MOXKEM BBIPasHTb e~ Ho+V) B BHJe mpejesa HHTErpasibHpIX
OnepaTopos. :

Teopexa X.66. Tlycre V& L2(R3) 4 L™ (R3). Torpa

(et et ) () = lim ()7 L [ exp (S, (x0, - ooy 2y )X
‘> ® R (R’
Xf(x,)dx, ... dxg (X.115)

rune

S, (Xgy Xyy ooy Xy B)= 2": —fl— [—41— ('—xi—?—/fli‘-i)z—V (x,)] .

i=1

(Bce wuHTerpajini 6epyrcs B CMbICJIE S = lim S ,a BCe
R mow|xjgm

npenenst 6epyrca B cMbicye L2))

Hoxazameavcmeo. Tak xak V€ L2(R3)+ L™ (R3), to H,+V camoco-
npsixed Ha D (H,) (teopema X.15), H mosroMy npHMeHuMa opmyJia
Tporrepa (teopema VIII.30):

e~iHotV) f = [im (e~ \t/n) Ho g~(it/m) Vyn f,

n=> o
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[oacTaHoBKa fABHBIX BhipaXKeHHH AJs e~!Uin) Ho p e-i(t/mV gapep-
1iaeT JAoxasareJsnscTBo. J

@®opmyaa (X.115) 6nna ycraHosneHa Pefinmanom B 1948 r. Ha
OCHOBe ’q)nanecxof»’x HHTepnperanHH. EcaH kKjaccHYeckasa yacTHLa
¢ Maccofi m ABHXKeTCs B no*renunaneV TO TOBODPAT, YTO TJafKOMy
nytd o(s), 0 <{s<C{, orBeuaer jaeficTBHe, paBHOE

t

S (@) =S (%Iai (s) |=—V(m (s))‘) ds. (X.116)
0 .

[MpuHIMN HaHMeHblero JefiCTBHsA JlarpaHxKa yTBepXKAaeT, YTO KJac-
CHYeCKas YaCTHIA ABHraercs Mo NMYTH, OTBeYaloMleMy HaHMEHbLIEMY
3HAuyeHHIO JeHCTBUA, T. €. KJIAaCCHYECKHH IyTh YAOBJIETBOPAET ypas-
HEHHIO SHnepa—JIarpaHma

mo () =— VV (o (2)),

coorBercTByomemy (X.116).

UYrobbl noHATH, KaK HHTepnpeTHpoBath (X.115) B TepmHHax JeH-
CTBHA, Bo3abMeM m = 1/2, urto6ul 6B0 Hy=— (2m)"*A=— A, [aa
NaHHBIX Xy, Xi, .., X, PACCMOTPHM KJIACCHYECKYIO YaCTHIly C Mac-
coft 1/2, asuraiomytoes no JaoMano# (puc. X.7) ¢ NOCTOSIHHOH CKo-
pocThi0 Ha KaxaoMm cerMeHTe. KuaccHueckoe AedcTBHe NJsi 3TOro

n_y"m ecTh t
s =3 (5) 7 (F7=t) = [vewmas

i=1

(x,,1) Q
-~

0{212”") CKOPOCTb = 12 xll

(%, t/n)
Xy~ Xol
cxopoc'rb=_lﬂ_L
(%0,0) "
|R3

Puc. X.7. Kycoudo-auHelBBl NYTh MEXAY Xg H Xp,
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yTO NpUOIHXKEHHO paBHO

.
- L . ¢ 1 (ix;—x;oi]\2
Satie ket =2 () [ (B v e |
ecau V HenpepoiBHA, a TOYKH X,, ..., X, Bblépaﬂbl JA0CTaTo4yHo

61u3K0 APYr K APyry. 3Hauwur, :
(@mit/ny=sn/a § . (eisn o 5w ) F e ydi,di,_y. . .dxy

MOXHO NMOHHUMAaTh KaK HMHTErpajs Mo BCEM JIOMaHBLIM, Fle S, annpox-
cuMupyer JeHCTBUE KJAacCHUeCKOHM YacTHUB, ABUTAlOUEdCca nmo nyTH,
uso6paxkeHsoMy Ha puc. X.7. MHTYUTUBHO fCHO, YTO NpPH 1 —> 00
MHOJKECTBO JIOMAHBIX CTAHOBUTCH MHOXKECTBOM BceX nyTefi, U nnad
JaHHOTO nyTu o JeficTBue S, (X, ..., X,, {) npubauxkaerca kK S (o),
ecan o (0) =x,, o (f)==x, U Bce x; Jjexar Ha o. Hrak, HHTYHTUBHO
Kaxercs, 4To Aaa (e~™(Ho+V) f) (x,) moxHO HallTH opMmysy THnA

G H ) (xg) = § &5 @ (0 (1)) do, (X.117)
Yo .
rae Q, ecTh MHOMXECTBO BCex HyTeil ¢ @ (0) =x,, S(w)—Kuaccuue-
ckoe JeficTBHe Ha NyTH ® u do—wmepa Ha L, . [Nonbaysack sroit
dopMy;10f, MOXKHO OUEHb ECTECTBEHHO NepeHTH K KJACCHYECKOMY
npeneny. Ecaum Mbl BOCCTAaHOBMM B TaMUJIbTOHHAHE MOCTOAHHYIO
ITnagka, To ¢opMyJia CTaHET TaKOH:

(e-tb ()= § @S @[ @@)do.  (X.118)
X0

Ecau ™Mbl Temepb mepefileM K KJacCHUECKOMY Npeleny, YCTpeMus 7
K HyJo, TO OCUHIHpYylolire ¢assl B €S @¥/h  6ynyT B3auMHO CO-
Kpamarbecsl BCIOAY, KPOME& KaK BOKPYI TeX myTeil, HA KOTODBIX Ael-
cTBUe S (®) CTauyoHapHo. JTO O3HAauaer, YTO HauGOJbIUUU BKJAN
B AMHAMUKY npu 7 — 0 BHOCAT nyTH, GauXkafiige K K/JaCCHUYECKHM.
Jro pacCyxKIeHHe MOSCHSET, B YeM NpeJsieCTb 3BPUCTHYECKOH (op-
myabl (X.117). CyuecTByer mareMaTHyYeCKOe MOHATHE HHTErPUPOBa-
HUS [0 NyTdM, BBeJleHHOoe DBuHepoM, OIHAKO, K COXaJeHHIO, 3TO
[IOHATHE Heab3s MNPUMEHHUTb IJd NPHAAHUSA CMBIC/]IA NPaBOH 4YacTH
(X.118). Ho uM MO2HO BOCNO/1b30BAThLCS , UTOGEL BHIBECTH aHANOTHYHYIO
dopmyay aaa (e~!HerV) f) (x,), HasmBaemylo dopmysiofi Pelinmana —
Kaua. Tlpexk/je ueM BHIBECTH €e, Mbl JOJIKHB 06CynuTh Mepy Buxepa.
Hauwe noctpoerue Mepsl BuHEpa (KOTOpoe MEI BHINOJHHM, TaK CKa-
3aTh, «FOJBIMH pYKaMu») sjserca Haubosee npsameiM. [Tonuepkewm,
YTO CYIIECTBYeT M APYTo# MOLXOJ, OCHOBAHHHH Ha rayCCOBBIX CJly-
yafilpiX NepeMeHHBbIX M TEOPHM MapPKOBCKHX HpolieccoB. Tako#l Go.ee
eCTeCTBEHHBIH MOAXOA [03BOJAAET HAKOMHUTHL MHTYHIHIO, GeCleHHYIo
Ana JajbHefLIero pasBHTHA TEODHUH, OJHAKO HEOGXOAHUMOCTb BBOAHUTH
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BEPOATHOCTHHIH annapar yBesa 6bl Hac cefiyac CJAHIIKOM JajeKo OT .
nesd. B To ke BpeMsfi MBI YYBCTBYEM, YTO OGCYKIEHME CYIIECTBO-
BaHUs AMHAMHUKH Oblio GH HemnoJiHo 6e3 popmyanl Peitnmana—Kana.

Yro6b MNOACHATh Hally KOHCTPYKLHIO BUHEpOBOH Mepsl Ha R~,
3aMeTHM cHauaJja, YTo, KaK 3To BHAHO U3 dopmyant Tporrepa, pas
noaxopauero V o

et Hor V)= [im (e- W/m Hog=(tim Vym £
m-—» o .

NpHYEM
- - LA
(e-W/myHo g=(t/m) Vym § :S - Sp (xm X5 _’;1.) e-(t/my Vixy

-p (xm-i, X 7;—) g /mv (x,,.)]c (%) dxg. . .dx,, (X.119)
rie
p(x, y; £)=(4mt)-n/2 g=1 5=y 1*/at

Ectb aBe mnpoGneMbl, CBfi3aHHBIE C [EPEXOJOM K GECKOHEUHOMY /M
B npasoi uactu (X.119). IlepBasi cocrour B TOM, uTO GeCcKOHeuHOE
npoussegeHve Mep JleGera He pgaer HUKaKo#l pasymHofi Mepsl. Bro-

pasi—rTa, 4YTO MNpPOU3BEJNEHHE HAAEP P B UHTYUTHUBHOM CMBIC/E CTpe-
MUTCA K

exp (— (o (12 at), (X.120)

a 1715 NpoU3BOJBHHIX nyTeHl  (f) BecbMa cHHryasipHa. [To cuacrseio,
3TH JBe TPYAHOCTH MpPH HUX COBMECTHOM pPACCMOTPEHHUH B3aUMHO
yHHuyTOXawTcs. [ToaToMy Haml MJjaH COCTOHT B TOM, YTOGHI HOCTPOHTH
.Mepy W,, B NPOCTPAHCTBE myTed, HaYMHAWOWIUXCA B X,, TaK, YTOGH
npaBas 4actb (X.119) paBuasach 6L UMEHHO

m
S IT e-t/m v watmy dy,. (w). (X.121)
Q=1 °
[Tockoapky BesmuuuHa (X.120), paBHas «HYJIO», CJAYXKUT Jeny co-
KpailleHHUa «GeCKOHeYHOCTH» B GECKOHEYHOM NPOH3BEJEeHHH /e6eroBhiX -
Mep, TO He YAHMBHUTEJBHO, YTO Npoueapypa onpezeyieHus (X.121) ue
npoxoaut, ecau (X.120) 3ameHsercs Ha exp (— i S o (1) dt) . B atom
MOXXHO Y6eAuTbCsl HenocpelcTBeHHO (3afaya 64). Ilocse aTux mosc-
HeHWH nepefiieM K MOCTPoeHHIO Mephl Bumepa.
Tlycre R” ecTp opHoTOueuyHast xKoMnakTupuxamusi R”, U nycrb

Q = X Rr-—npousBeseHHe HECYETHOTO MHOXKECTBA K3eMIIsipoB R~.
o<t

Torga € ecTb B TOYHOCTH MHOXKecTBO Bcex myreli B R* mpu ¢ >=0;

3TO TakKHe ke NyTH, 4To H B R”, ¢ To#f .JMIIb pasHHme#, UTO OHH

MOTyT MPOXOAUTbL uepe3 GeCKoHeuHoCTb. Mbl Bcersa 6yaeM paccmar-
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puBaTh §£2 C TomoJsiorHeil Npou3BeleHHA; NPH 3TOM OHO GyleT KOM-
NaKTHBIM XayclopdoBBEIM NPOCTPAHCTBOM B CHUJY TeopeMbl THXOHOBA.
DT0- NPOCTPAHCTBO CTOJbL OOMHPHO, YTO GopeseBHl H G3POBHI MHO-
JKecTBa B HeM pasjuuaiTca. Mel 6yjJeM paccMaTpHBaTh TOJBKO pe-
ryaspHele 6opeJeBbl Mepbx Mycts rtenepy F (x4, ..., X,)—HeNpe-

peiBHas QyHKIHA Ha X R*. ®uxcupyeMm ;<<...<<t,. Toraa
i=

p(@=F(o({), ..., (o(t,,,)) ecTb HenpephiBHas GYHKUHHSA Ha §2.
O6Go3HAUHM MHOKECTBO TaKHX HeNpephBHBIX (GYHKUHA Ha Q nas
npousBosbHOro m yepes Cy, () u 119 TaKHX ¢ onpedesum QyHKIHOHAT

on_(_cp)=S S F %y, ooy Xp)P (%, X135 £ p(xg, X5 Ea—1E1). 0
A o

P Kty Xms bm—tmod) dxy. . dx,.  (X.122)

Oro KOpPPEKTHO ONpeJeJeHHBH JUHeHHbIH (yHKUHOHan Ha Cyy, (),
TaK KakK ecJH F He 3aBHCHT OT Xj, TO MOXHO BOCHOJIb30BaTbCs NO-
.nyrpynnosblm CBOHCTBOM YpaBHEHHS TelJONPOBOZHOCTH

S (Xr—10 g3 Lp—Ep—y) Pl xk+17 tper—1p) dxp =
Rn
=P (Xp=iy Xpats Lpei—Ep—1)

H HOPOHHTEerpHpoBarth Mo NepemeHHOH x,. Hrak, L ,(®) He 3aBHCHT
OT npeacTaBaenus Aaa ¢. [Hanee, L, (1)=1 u L, (9) =0, ecau

>0, Tak xaK p MOJOXKUTEJNbHO. Cnenosa'renbﬂo, B CHNY HpenJo-
}KEHHH nepel Teopemoit IV.14,

[ Ly (@) <sup | (@) ]
weR

3unaunr, L, —N0J0XHTeJNbHbIH JUHeHHBIH (QYHKHHMOHAJ C eIUHUYHOH
HOpPMO# Ha C”.n (2). Ho no reopeme Croyna— Beiiepiurpacca Cy, (2)
mioTHo B C (£2), Tak uTo L, HMeeT eIUHCTBeHHOE NPOJOJIXKEHUE, KO-
Topoe MHEI Toxe GyleM oéosnaqa"rb L,,, 10 nosoXuTeJbHOrO0 JHHEH-
Horo (hyHKIMOHAna ¢ eauHu4yHodl Hopmo#l Ha C(RQ). Hakouen, mo
Teopeme Pucca—MapkoBa cyllecTByeT eauHCTBeHHAs peryJsipHas
mepa Bopens p, Ha Q, rakas, uto p, (Q)=1 u

L, (<P)=Sq>duxo ana Bcex ¢ €C(Q).
£2

[Tpu xaxJom x, Mepa W, HasbiBaercs mepoit Bunepa Ha Q. Mnrorza
TaKk HasbiBaetcsi Bce ceMmeiictBo Mep {u | x € R”}.

Mepa, xoropylo Mbl HocTpousu, GopeneBa. MHorHe HHTepeCHBIE
MHOKECTBA MyTeli OKasbiBalTCH GopeJseBLHIMH MOIMHOXECTBAMH Q.
Taxk, Hanpumep, HMeeT MeCTO CJjefylouias
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Jdexnma. Ipn 0 <a<1 MHOXKecTBO §2, myTell, HempepHIBHEIX MO
I'énbrepy nopanka «, ecTb GopeseBo NOJIMHOXeCTBO B Q2.

Hoxasamesscmeo. Ilyte © npHHaamexHT 2, TOorjJa H TOJNBKO TOTJA,
KOoTJa JJIs BCeX m < oo CymecTByer Takoe M, uro

|o(s)—o (@) | < M|s—¢|%, 0<s, t<<m.
CuneoBaTeNbHO,

Q=n U n_ {ollo@—e®mi<nis—tpe}.

m=ln=10Ls, t<m

Tlockonbky {ml|m(s)—m(i)|<n[s——t|"‘} 3aMKHYTO, a IPOU3BOJb-
Hble MepeceueHHSI 3aMKHYTHIX MHOXECTB 3aMKHYTHI, TO &4 GopeJeBo,
H60 nBe mocJefHHE oNepalHH CueTHbl. §}

Crenyiomas TeopeMa MOKa3piBaeT, 4TO Mepa W, , -NOCTPOEHHAs
Ha CJIMUIKOM OCLIHPHOM NPOCTPAHCTBe £, HMeeT HOCHTesb Ha Hempe-
DHIBHBIX MNyTAX, HO He HA HENpPepHBHO AH(pepeHUMPYeMbIX NYTAX.
CcriTKH Ha JiHTepaTypy CM. B 3aMeuaHHSX. :

Teoperxa X.67. Ecan 0<a<1/2 10 By, () =1 npH Bcex ¥, € R~
Ecmn 1/2<<a <1, 10 u, (Rq) =0 npu Bcex x, €R".

Mu chopmyauposann teopemy X.67 moTtoMy, 4TO OHA HYKHA AJI4
_IOKa3aTeJbCTBa (HaMeueHHOro B 3ajaue 65) ciefymOieH JeMMBI:

Jdexnma. Iycth S—6openeBo MHOXKECTBO HyJeBoft seGeroBoft Mepsl
B R”, u mycTs Qg—MHOMXKECTBO TakHX NyTel B L, 4To {{|w (f) € S}
HMeer Mepy JleGera Hyab. Torga p, {Qg}=1 ana Bcakoro x €R=.

BepHemcsi Tenepb K OGCYXAEHHIO NOJyrpynn e-*Ho g e~t (HetV),
[lo mocrpoeuio u, Mbl 3HaeM, YTo JAJf BCAKOH HelpepbIBHOH QYHK-
uuu f Ha R” npu ¢pukcuposanHoM o € (0, 1/2) BrioHsIeTCS PaBEHCTBO

§romd@={ F@)px, y; Ddy.  (X:128)

Qa . R” ! -
Ecmu f—mio6asi usmepumas ¢yHxuus Ha R”, Takas, 4T0 HHTErpH-
pyema f(:)p(x,-; ), MOXHO aNNPOKCHMHPOBaTb f HeNPEPLIBHEIMH
byHknuamu. Torja, NPHUMEHss TEOPeMy O MaxKOPHPOBAaHHOH CXOMH-
MOCTH, yGenumcs, uto (X.123) BoimosHseTcss M I Takex f. B gacr-
HoctH, (X.123) Buimosusercsa pas Bcex f€L?(R*). Ho no (IX.31)
npaBas uacTh (X.123).ects B TouHoCTH (e~ f)(x), moaToMy MuI
noJyyaeM

(et f) (1) = f (@ (t)) du, (@) mpu Beex fEL(R™).
Q
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2ro uHTErpaJs Nmo NyTAM, KOTODHIH 3ajaeT cBOGOAHYIO DOJYrpynny.
YcraHoBUM Tenepb hopMyJsibl HHTErpUpPOBAaHHA MO nYTAM B R3 nmpu
Ha/Jd4Yud B3auMmojeiicTBusi. 3aMmeHfia L?® Ha LP, p >n/2, Jgerko no-
ayuuth topmyny Defiumana—Kana za R”.

Teopema X.68 (bopmyna d)éﬁﬂmaﬂa—Kaua). [Tycrs V— Bewiect-
BeHHOo3HauHasi ¢yHKuua B L2(R3)+L"(R3), u nycts H=H,+V,
rie Hy=—A. Torma ana Bcex f€L?(R?)

4

(e=# fy(x)= § f(o () exp (——SV(m (s)) ds>dux (@). (X.129)
. Qa 0

Loxasameascmeo. Pazo6beM J0Ka3aTeabCTBO Ha 4eThipe atana. CHa-
yaJja JoKaxeM 35Ty (GOpMyJay [Js HenpepelBHBIX V ¢ KOMDaKTHBIM
HocuTeseM, 3ateM aas V u3s L™ (R3), nanee ana V € L2(R3) L L~ (R3),
V<0, u, HakoHen, masa V o6wero Bujga. HMrak, gomycrum, uro V
HenpepbiBHA M HMEET KOMODAKTHBIH HocuTenb. [loapdysch (X.119)
u (X.122), noayuum

[(e=tm Hog=Cim Vym ] (x) =

;—S S p(x, x,; t/m)...p(x,, x t/m)-
Rs

-f(x0) eXP< Z V(x; )>dx1-. cdx, =

= few (- %i V(o (&) )i 0. x12)
Qa j=

B-cuny monyuierus oV omeparop H,+V camoconpsaxkeu #a D (H) ==
=D (H,)nD (), tak uro no ¢opmyne Tporrepa maa npousBeleHuUs
(e~ @/m) Hop=t/m) V\m f cxomurcsa x e~/ f B L2(R3%). 3uauur, cyuiecr-
BYeT TaKasl NOANOC/]EeZ0BATeNbHOCTb {71}, uto (e (/) Hog= (/M) Vym; f
cxonuTesl K e~ f pouru Bcrogy. C Apyro#l CTOpPOHBI, ec/ld @ — He-
npepelBHBIH nyTh, To V (® (f)) HenpephlBHO mo ! u

t = /i n
7§V<mu—nt—>> YV ds

npu m-—oo. Tak Kak jJs BCAKOTO X IIOUTH Bce (OTHOCHTEJBLHO
My} NyTH HempepbiBHBI, TO

"

f (@ () exp (—% 3 4C (%)))—»f(m(t»exp(—fvm (s))ds)
>0

=1
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MOTOYEYHO MOYTH BCIOAY HA Q, NMpH m — oo. JlaJee,

§ f(m(t))eXP<—%i v@(%)))ldux(@)g

R i=1

< et V{1 (0 (8) iy (0) =™ V1 (=t ) (1) < oo
o, h |

npH nourd BcexX x. CiegoBaTesbHO, MO TeopeMe O MaXKOPHPOBAHHOM
CXoZHMOCTH mpaBaf uyacTh (X.125) cXxoguTcs X
[3

§ f (o (t))exp <— (Vi) ds)dux (©)

0

NpH MOYTH BceX x. Dro nokasuipaer (X.124) B npeanoJioxkenuH, uto V
HEeNMpepuiBHA W HMeeT KOMNAKTHRIH HOCHTE/b. '

Elonycmm Tenepb, 4Tto V €L (R3), B nycth V,—nocaenonaTens-
HOCTb HeNmpephiBHHX (GYHKUHH C KOMNAKTHHM HOCHTEJIEM, TAKHX,
uro |V, (x)[<<||V]|. ana Bcex x u V, (x) —V (x) moTroueuHo mouTH
Bciogy. Torma (H,--V,) cxogurcas x Hy,+V B CHIBHOM pPe30JbLBEHT-
HOM CMelcJsie, Tak uto, mo Teopeme VIII.20, e~f®We*Va) cunbHo cXo-
auTcs K e~t*V nmpu xaxnom £ = 0. ITo nmepBoMmy luary goxasa-
TeJILCTBA

t
(e~ Ho+Vn) f) (x) = S f (o (£)) exp (—— S V., (o (s) ds)_dpx (0) (X.126)
) 0 .

Qq

npd nNoYTH ‘BceX x H Bcex n. Tak kak V,—V noroueudo noutu
BCIOAY, TO H3 JIEMMHl CJEAYET, YTO JJISl HOUTH BCeX ® € Q,

V. (o (?)) —V (o (f)) noToueuHo npH NOYTH BCeX f.

CuenoBaTtesbHO, Tak kKak V, ®u V paBHOMEpHO OrpaHHYEHHI,
t t ’

SV,, (o (s))ds — SV(m (s)) ds noToueuHo mouTH Bclogy B Q,. Hrak,
0 o

. t \ t
f (o (2)) exp <—§ Valo(s) dS)—*f (o (£)) exp (—OS V(o (s)) ds)

NOTOYEYHO MOYTH BCIOAy B ,, H Temeph TeOpemMa O MAXKOPHPOBAH-
HOH CXOXHMOCTH, TAK K€ KAK HA MEpPBOM Iluare, MO3BOJIAET 3AKJIO- -
4HTh, YTO mpaBas uacTh (X.126) cxopurcs x mpaBo# yacTH (X.124).
C xpyro#t CTOpOHH, KaK H NpexjAe, NMOANOC/EAOBATENBHOCTb H3 Je-
Bok uactH (X.126) cXoauTcsi MOTOYEYHO MOYTH BCIOAY K e~!(HotV) f
BCJIEACTBHE CHJIBHOM CXoguMocTH. 3HauuT, (X.!24) BBIMOJHEHO H BO
BTOPOM CJyuae.
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Jonyctum Teneps, uto V € L2 (Rs)—l—L"" (R nV 0. ITyeru V(%)=

= max{V(x), —n}. Toraa V, ecTp nocJienoBaTe/bHOCTb YGHIBAIOMIMX
L34Le
¢yukuuit u3 L”, takas, uro V,——V u V,—V mnoroueuno moyTH

sciony. Onsa Kamoro n cbopMy.na (X.124) BrimosIHEHA ,, ¥ TPH 11— 0O TIO-
i t

CJIe/I0BATEILHOCTD S V,(o(s))ds — SV(m (s)) ds moutu Bcroy B Qg
0 0

COrJacHO JeMMe H TeOopeMe O MOHOTOHHOH cXOoAUMOCTH. JlokasaTesb-
CTBO 3apepiliaercsl NpPH NOMOIMH TeX Ke paccyKAeHu#l, uTo H Ha
BTOpOM 1lare, H TeOpPEMbl O MOHOTOHHOH CXOAMMOCTH.

C oueBHIHBIMH H3MEHEHUSAMH TpeTHH war MoxkeT GHTh cnenaH
H 178 (QyHKUHHA, OorpaHHYEHHBIX CBepXy, MO3TOMY, o6pamasch eile
pa3 K TeopeMe O MOHOTOHHOfi CXONMMOCTH, 3aBepllaeM A0Kas3aTeJ/b-
CTBO B of6uieM cayuyae. i

Eciu V€ L2+ L%, To us popmynnt Pefinmana— Kala caenyer, uto

t
\
§ eXP<—— § V(o(s))ds )f (@ (£)) dp (0) < 00
TIpu mouTH Bcex x € R7. CrenosaTesbHo,
—-—S Viw(s))ds < o0
0

IJIS1 TIOYTH BCeX ® MPH MOYTH Bcex x. Tak Kak MPOH3BOJIBHYIO PyHK-
uuio VEL2+4 L™ MOXKHO 3amucaTh B BHJE JHHEHHOH KOMOHHAIlUU ee
TIOJIOKUTEJNbHEIX M OTPHUATENBHBIX 4YacTell, 3aKJOYaeM, 4TO €CJIH

VeL*+L” t
{1V (e@s)]ds < oo
0 :

AJA [IOYTH BCE€X @ NPH IIOYTH BCEeX X.

X.12. raMunbrouuaHu, 3aBucsilliMe OT BPEeMEHM

B atom pasjene MH JOKaxXeM JABE TeOopeMbl CYLIECTBOBAHHUA AJd
YpaBHE€HHUA H.Ipe,u.-HHre'pa C 3aBHCALIUM OT BpEeMEHH raMH/JAbLTOHHAHOM

‘B’_ﬁl=_ iH (1) @ (t). (X.127)

Hccnefosaine 3aBUCAMMX OT BpeMeHH 3aJay BaXKHO MOTOMY, uTO
B psle Cly4yaeB NPHXOAMTCS PACCUMTHIBATHL H3MEHEHHe KBaHTOBOMH
CHCTEMBl B TaKHX CHUTyallUsiX, KOIrJa BHEIIHUH NOTEHUHaJ BKJIO-
yaeTcs, a 3aTeM BEIKJIOUaeTcsl yepes KOPOTKOe BpeMs, HJIH KOrjia BKJIO-
YyaeTcsd nepHOJHYECKHH MOTeHIHaa. Mel HauHeM ¢ BBeJEHHS aHaJora
YHHTapHOH ORHOMapaMeTPHYECKOH Ipymilbi.



