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ABSTRACT. We study a stochastic process with switchings bet-
ween two independent Levy processes while achieving regulatory
barriers. We find the Laplace-Stieltjes transform of the stationary
distribution of this process and its asymptotic representations for
high regulatory barrier.
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Bsenenue

Iycts &(t),t > 0,7 = 1,2, — He3aBUCUMBIE OJHODOJHbIE CJIyYaiiHbIe
IPOIECCH] ¢ HE3aBUCUMBIME TIPUPAIICHUSIMU,

£(0)=&(0)=0, m;=E&(1) >0, me=E&(1)<O0.

TpaekToprn TpOIECCOB TPEIIONATAIOTCS HENPEPLIBHBIMU CIIPaBa.
Hnst npoussosibHOro b > 0 onpejenuM cirydaiiHble BEJTUIUHbI

mo=inf{t>0: () >bl,  m=inf{t>0: &(t) < —b}.
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IMocrpoum cayuaiineiit nponece X (t) caenyrommm obpasom: X (0) = 0,
X (t) coBuagaer ¢ &1 (t) 10 Tex nop, noka Buepsbie He OyJeT JOCTUTHYT yPO-
BeHb b B MOMeHT BpeMenn 71, u nojaraeM X (71) = b. llpu ¢ > 71 B KagecTre
OPUPAIIEHUI TPOTIECCa UCTIONB3YIOTCS TpUpariennst mpomecca Ea(t) 1o Tex
mop, TOKa BIEPBBIE TOCTE T He OyaeT JOCTUTHYT HYJEBOW YPOBEHB B MO-
MeHT Bpemenu 0] := 71 + 79, u mojgaraem X (61) = 0. 3arem npuparieHust
nporiecca X (t) BHOBb MEPEKITIOYAIOTCS HAa HE3ABUCUMBIE KOTIUU MTPUPAIIEHU-
uit mporecca &1 (t) 10 Tex mop, moka B HEKOTOPBI MOMEHT BpeMeHu 01 + T3
He OyJIeT JOCTUTHYT ypoBeHb b, moaraeM X (61 + 73) = b. Ilocste gero BHOBB
OPOUCXOIUT TEPEKTIOUEHNEe HA HE3aBUCHMYIO KOmmuio mpotecca Eo(t) 10 Tex
op, TTOKa B HEKOTOPBIH MOMEHT BpeMeHu Oy := 61 + 73 4+ 74 He 6ymeT mocTur-
HYT HYJEBOI ypOBEeHb, W 371eCh TakKe mogaraeM X (f3) = 0. JambHeiimue
HEPEeKJTIOUeHNsT HA He3aBUCHMble Komun mporieccos &1 (t) u &o(t) mponcxoasar
o Toi xe cxeme, T. e. mpu k= 0,1,2,...

min{&; (t — 6), b}, O <t <0+ Topt1,

X(t) =
Q max{b+ & (t — O — Tor11),0},  Op + Top1 <t < Oy,

rae 0y = 0, O+ := Op+Top+1+Tokto, CIydaliHble BETUIUHBI Tok+1 PAcCIpejie-
JIEHBI OJIMHAKOBO C T1, CYYAHHbIE BEJIMIUHDI Tog 2 PACIPEIEIEHBI OIMHAKOBO
C T9, ¥ BCE OHU HE3aBUCHUMBI.

Baeck X (t) aBasiercss pereHepupy oM CIyYaifHbIM MPOTIECCOM ¢ Herpe-
PBIBHBIM BpeMeneM. [locienoBarenbibie MOMEHTBI 01,602, ... JOCTHZKEHU
HYJIEBOTO ypOBHs mpotieccoM X (t) sBISIOTCS MOMEHTAMU PEreHepalin, T.K.
B HAIlEM CJIydae ¢ BePOSTHOCTHIO enmumIfa mporece X () momasaer B HyJb
nput =0y, k=1,2,.... Bpemerna Mexk Iy MOMEHTaAMU PETEHEPAITUH TBJISTFOT-
Csd HE3aBUCUMBIMU N OAMHAKOBO PACHTPEJCJICHHBIMU C 01 CﬂyqaﬁHblMI/I BeJIN-
guHaMu. BeposTHOCTHBIE XapaKTEePUCTUKA TPACKTOPAN CIy9aifHOTO TTPOIIec-
ca X (t) Mexkjly MOMEHTaMI pereHepaln siBJIsSOTC OJMHAKOBbIMU. B cuiy
roro, uro B0 = E1; + ETp < 00, CyIecTByeT CTallMOHAPHOE pacipejie-
JIEHWE JIjisl PACCMATPUBAEMOr0 pereHepupytomiero nporecca (cum. [1, theorem
21.5.1]).

Hamomuum, 9To cry9aifHble MpOIecchl, y KOTOPBIX PaCIpese/ieHue MpH-
pameHI/Iﬁ MEHACTCHA 110 Mepe NOCTUXKEHUA OIPECACTICHHBIX I'DAHUIL, HAa3bIBAIOT
ocrupyomumMu. M3y49eHnio pasHoro poja TaKuX MPOIECCOB MOCBAIIECH
psiz pabor, 6Gubauorpadudeckue cBejgenus: 06 3roM MOKHO Hafitu B [2], [3].

JlaHHY0 3aMeTKY CJIejlyeT PacCMarpUBaTh Kak LPOJOJIKeHne paborsl [2],
B KOTOPOIi HaiiJIeHbl B SBHOM B i€ JBOHHOE npeobpazosanue Jlannaca — Cru-
Jarbeca pacupeesienus npouecca X () (o BpeMenu u 1o npoCcTpaHCcTBY 3Ha-
vennit), u mpeobpasosanue Jlammaca — CTHITbECA €r0 CTAIIMOHAPHOTO PAC-
peIeIeHnsT, 00CYKIEHBI CJIOKHOCTH BBLIYUCIEHUS TTOJYIEHHBIX SBHBIX BbI-
PaKeHuit, IpOJIEeMOHCTPUPOBAHBI CIIOCOOBI UX BLIYHUCIEHUS B HEKOTOPBIX TIPO-
CTBIX CHTYalUsIX W MPOBEJEH aCUMITOTHICCKUH aHATU3 TIOJIYIEHHBIX BBIPa-
xKeuuit pu b — 00. OCHOBHBIM Pe3YIBTATOM [2| SIBIAETCS aCHMITOTHIECKOE
npeJcTasiaenne st mpeobpaszopanns Jlamraca — CTuarbeca cTalnOHAPHOTO
pacnpeesenust mporecca X (t) mpu yeaosuu, uto mporeccs &;(t), i = 1,2,
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YIOBJIETBOPSIIOT YCJIOBUAM KPAMEPCKOIO THUIA W b — 00. DTOT Pe3y/abTar
COJIEPKUT CTEIEHHbIE PsiJibl, KOIPDUIIMEHTHI KOTOPBIX BECHMa, CJIO2KHBIM 00-
Pa30M BBIPAKAKTCS Uepe3 KOMIIOHEHTHI TaK HA3BIBAEMBIX OE3TPAHUYHO jie-
gumbix bakTopuzarmit dbyuxmuit u/(u — 1¥;(N)), rae ¥;(\) — Jorapudmbl
npeobpazosannii Jlammaca — CTuiThbeca pacupeieaeHnit caydaiiHbIX BeJn-
qun &(1),i = 1,2, (cm. HEKeE).

XopolIro u3BecTHO, UTO peobpazoBanus Jlamraca — Cruiarkeca Tex Wu
MHBIX TPAHUYHBIX (DYHKIIMOHAJIOB JIJIs CJOYUANHBIX OJIYKIAHUN U TAKKE JJIsT
CJTyJaiiHBIX MPOTIECCOB ¢ HEMPEPBIBHBIM BpeMeHeM (mporieccos Jlesn) Moryr
OBITH BBIPAXKEHBI Yepe3 KOMIIOHEHTH! (haKTOPU3AIIUU, U 3TO COOTBETCTBYET
cytu Bemeit. IIpore Bcero 3To M0XKHO HabJIOJATh HA [PUMEDE CIyJIalHBIX
OJIy2K TaHui, TTOCKOJIBKY JIJIsi HUX JIBUKEHUE TPAEKTOPUM K HNPSMOJIMHEHHOT
CPaHUIE OCYIIECTBIISIETCS JECTHUYHBIMU CKAIKaMU 4epe3 ITPOMEXKYTKH Bpe-
MEHU MEXK /Iy JIECTHUIHBIMEU MOMeHTaMu. COOTBETCTBEHHO JIBOiTHbIE Ipeobpa-
30BaHUs PACIIPE/IEIEHUN N3ydaeMbIX TPAHUYHBIX (DYHKITMOHAJIOB Hen36e:KHO
BBIPAXKAIOTCS dYepe3 JIBOiHbIe TPE0dPA30BaAHUS PACIPEIETEHUI JIECTHUYHBIX
BeJIMYNH, KOTOPBIE C TOYHOCTHIO JI0 JTUHEHHBIX TTPeodpa30oBAHUN COBIAIAIOT
¢ KOMIIOHEHTaMU (haKTOPU3ATIIH.

B T0 ke Bpema aBuble (POPMYIIBI A KOMIOHEHT (haKTOPU3IAINY JTOCTYII-
HBI TAJIeKO He BCETa KAK JJIs CAYIARHBIX OJIyKTaHni, TAK U JJIsi TPOITeCCOB
Jlenu. Tlo aToft mpuumie padoOTaThH C KOMIIOHEHTAMHN (DAKTOPHUIAIUN TIPEe3-
BBIYANHO TPYIHO, U TAKXKe TPYAHO OBIBAET PACIO3HATH (DU3MIECKUNA CMBICTT
MOy IaeMbIX BEJINUNH.

B Teopemax 2 u 3 nacrogmieit pabOThl YCTAHOBIEHBI HOBbBIE TTPEICTABICHUST
Jutst ipeobpazosanns Jlangaca — CTuarbeca CTAImOHAPHOTO PACIPETe/TEHUST
npornecca X (), B TOM 9nCI€ ACMMITOTUIECKHE TIPU b — 00 € IKCIOHEHIIH-
AJIBHOM OIEHKON OCTATKa. DTH IPEJICTABJIEHUs] BBIPAXKAIOTCSI 9epe3 BeChbMa
MOHATHBIE XAPAKTEPUCTUKNA TPACKTOPHUIl, & MUMEHHO, 4epe3 PaCIpeIe/IeHus
9KCTPEMAJIbHBIX 3HAYeHU nponeccos &;(t) u uepes pacupeseseHus nepBbx
[IEPECKOKOB TPACKTOPUIl ITUX HPOIECCOB Uepe3 0apbephl, B TOM ducje 6ecKo-
HeuHO yaaseHubie. [1o cpaBHeHNIO ¢ pe3yabTaTaMu 2| morydeHHbie (GopMyJIbI
boJtee HATJISITHBI M HECOMHEHHO TPEICTAB/ISIIOT OTPEIeJeHHOE YIOOCTBO s
KOMITBIOTEPHOT'O MOJIETUPOBAHUS XaPAKTEPUCTUK CTAIIMOHAPHOTO pacipesie-
JIEHUS.

IlpegBapuresibHbIE CBEAEHUI
IIycrs
Ui\ =B =12 ReA=0.
Oyuxrmun 7;(u, \) = u(u — 1;(\)) ™! mpeacrapaaior coboit mpeoGpazoBanms

Jlamnaca — Crunrbeca 6€3rpaHUYHO JIETUMBIX PACIPEIe/eHUI:

u

—_—— = e“t/eAxde (1) < x)dt, ReA=0, u>0.
— / _ (@(t) < )
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NssecrHo [4], uro otu dyukuuu upu Re A = 0,u > 0, nouyckaror 6e3rpa-
HUYHO gemuMyto dakropusaiuio 7;(u, A) = i (u, N)ri—(u, A), vae 7+ (u, \)
npu Re A < 0 gaBasercsa mpeobpaszopanuem Jlammaca — Cruntbeca 6e3rpa-
HOYHO JEeJUMOTO PACIPEIEICHIUsT, HOCUTETh KOTOPOTO COJEPIKUTCS Ha HEOT-
pHIaTebHOl mosyocH, a r;—(u, A) ectb mpeobpasosanue Jlammaca — Cru-
Theca pu Re A > 0 Ge3rpaHnvHo JeTUMOTO PACTpeeeHnsI, HOCUTETh KO-
TOPOTO COJIEPIKUTCS HA HETOJIOKUATENbHON moayocu. Oyuaruuu 74 (u, \) u
ri—(u, \) YCJIOBHO HA3BIBAIOTCS COOTBETCTBEHHO TIOJIOKUTETHHOW U OTPHIIA-
TEMLHOW KOMIIOHEHTAMN (DaKTOPI3ATIIN.

[lonarue 6esrpannyuno neguMoit paxTopusalmu seeneno b.A. Porozumeiv
B 4], MHOTHe CBOIiCTBa €e KOMIIOHEHT M3yUeHBI UM B 5], B TOM umc/e aHa-
JUTUIHOCTH U PABHOMEPHAST OTPAHUIECHHOCTD B PACCMATPUBAEMBIX 0BJIACTSIX
3HavYeHuil mepeMeHHbIX u u \. Pyuknus r;y (u, \) anagutnana opu Re A < 0,
HempepbiBHA U He obpaimaercs B HyJ b pu Re A < 0 3a uckjiwuenuem, ObITH
MOXKeT, OECKOHEYHO YIaJeHHON ToYKd, a (dyHKiug r;—(u, A) obaagaer aHa-
JIOTUYHBIMEU CBOMCTBAMY B TIPABOIl TOTYIIIOCKOCTH.

Bouee Toro, B [4] ycranosseno, aro

riv(u,\) = u/e“t/e)‘xde(ﬁi(t) < x)dt
0 0

o0

= exp{—o/( dx/t 'P(&(t) > x)e “tdt},

0
ric(u,\) = u / —ut [ Arg P(E(t) > x)dt
0

é\o

= exp{ /0( dm]ot_lP (&(t) )e‘“tdt},
—0o0 0

rae &(t) = supgeg<; &is), &it) = infocect &i(s)
Ecsn ob6o3naunts depe3 L(A) MHOKECTBO (DYHKIUI ¢, MMEIOIIUX BU]T

g(\) = A/Mda( /\dG )| < o0,

u e A — mpomsBobHOE OOPETEBCKOE MHOMKECTBO, TO HETPY/THO 3aMETHTH,
910 Tyt (A) € L(]0,00)), ry—(A) € L((—00,0]), m 7y, (0) = 1.

Hns sesikoii byuknmn g € L(R) u npon3BoibHOTO 60PETEBCKOTO MHOKE-
ctBa A C R mosmoxmm

(V] = / 7 dG (),
A

u nyctb p;(u) = Ee "7 i =1,2.
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Citepytonuii pe3y/ibraT yCTaHOB/IeH B [2].

Teopema 1. (|2]) Jaa npeobpasosanua Jlanaaca — Cmuamoveca pacnpede-
aenua npoyecca X (t) npu u > 0, Re\ = 0 cnpasedauso caedyrowee npeo-
cmasaenue:

e UEAX O g = L

V(s A) = = 1T o (wpa(w)

X

X {rl_(u, A" ey (w, M) O 46N (w)yu™ oy (u, A)[ra— (u, A)] 20 } (1)
Hospie mmpesicTaBiaenns A8 CTATMOHAPHOTO pacupeaeeHus

Oboznaunm
Tr(z) =inf{t: £(t) >z}, 7-(y)=inf{t: &) <y}, x>0, y<O,
X+ () = &7 (2)) -, x-(y) = &(-(y)) —v.

Takum obpazoMm, X+ (z) u x—(y) ABAMIOTCA BETMIUHAMU TIEPECKOKOB ITIPO-
neccoB &1 u & COOTBETCTBEHHO UEpE3 IOJIOKHUTENbHBIA M OTPUIATE bHDII
YPOBHU TP [EPBOM JOCTHKEHNU 3TUX ypOBHelH. B Hammx ycaoBusgx cyrie-
CTBYIOT TaKK€ IPEJIe/bHBIE PACIIPEIEEHNs IEPECKOKOB Yepe3 OECKOHETHO
yranenusle 6apbepsr ([6]):

P(xt <) := lim P(x4(t) <z), P(x- <z):= lim P(x_(t) <)

IIycTb Takxke

lim P(X(t) <) =F(x), W)= / e dF(z), Re)=0.

Hnst npeobpazosanust W (A) cranuoHapHOro pacrpejiejeHusi IpoIecca
X (t) cipaBeyInBO CiieytoIee IBHOE BbIPAsKEHME.

Teopema 2. Jlasa cmayuonaprozo pacnpedeaerus npouecca X (1) 6vimnoans-
emea mosicdecmso

_MEMD) MR (D)

W()\):—l 1—-eVEe +e Ee ], @)
a Y1(N) P2(N)

B g VEEXE) b4 Bh (0]

mq |THQ|
Jlokasamenavemeo. B ceasu ¢ tem, aro W (A) = limy_,0 uW¥(u, A), 6ynem ana-
musuposarhk dhopmyay (1).

N3BecTHO, 9TO /1151 BBEJIEHHBIX OJHOPOJHBIX MPOIECCOB ¢ HE3ABUCHMbBIMU
npupamennsyu & () npu u > 0 BbIIOIHAETCS

P N (u, V]2 = B (600707 1y < o)
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= MNE (e’\”(b)_“”; 71 < 00), ReX <0,

(cMm., manp., [7]), n anasornaHo

7o (uy N)[ra— (u, \)] 707 = E (X2(m)mum 4y < o0),

= ¢ VE (M- (Fh e ) o)), Re X > 0.
Kpowme Toro, Ham monamobarcs ceayronme O9eBUIHbIE COOTHOIICHNUS:
. u 1 ) .
lim = ,  lim E7YT =1,

u—01 — E e—uw(T1+72) E(T1 + 7’2) u—0

[P (u, VO = i (u, A) = [rag (u, A)) ™)
[ro— (u, )]0 = ro_ (u, A) = [ro— (u, V)], P(ri<o0) =1, i=1,2,
U TOXKIecTBO Basbma, M3 KOTOPOTO caexayeT
E& () =b+Ex4(b) =E&H(DE R,
E&(m) = -b+Ex_(—b) = E&(DEn.

C moOMOITBI0 TPUBECHHBIX COOTHOINEHMIT YTBEPXKICHUE TEOPEMBI 2 JIEMKO
BeIBOsIUTCST U3 (1). O

CdopmynupyeM 0UeBUIHOE CHAEJCTBUE W3 TEOPEMBI 2.

Caencrsue 1. Ecau npouece &1(t) nenpepwsen ceepry, a Eo(t) nenpepoi-
sen cuudy, m. e. ecau &1 (t) ne umeem nosooscumenvunz, a Eo(t) ne umeem
OMPUYATEADHDIT CKAUKOS, TO

_l-e®r 11 _ b(my +|maf)
== bm>wm} ‘

Hastee, Ha OCHOBE TEOPEMBI 2 YCTAHOBUM OTJIUYHOE OT [2] acuMIToTHYeCKOe
npejicTaBiaenne mpu b — oo Jyist crannonapuoro pacnpenesernst W(A). ds
9TOTO TOTPEOYIOTCS JOTIOHUTEBHBIE YCIOBHUS.

Byzem mpeanonaraTs Teneps, uto mia dyakmmi ¥; () = In Be s (D) mye-
FOT MECTO IIPeJICTaBJIEHU

ml\m2|

O'iz 22

i) = aih + + / (A —1—)dSi(x), =12, (3)
—00
B KOTOPBIX (;, 0; — HEKOTOPbLIC BEIIECTBEHHLIEC YMCJIA,

/ 22dS;(x) < oo, Si(—00) = Si(00) =0,

1 BBIIIOJITHAIOTCA CJIEAYIOIIUE YCJIOBHA:

: Eexp{A&1(1)}]
Ec*M < 0o mpn 0 <A< A , A1 >0, limsu | <
prEEAEA A Ao Eexp{Re (1)}

0<ReA<A;

1;

(4)
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. E exp{A&(1)}|
Ee*eM < oo A< A<0, A<0, limsu | < 1;
A=A ? Mo Eexp{ReAé (1)}
Ay <ReA<0
(5)
1 00
ecm 02 = 0 10 / |x|dSi(z) <00 m «a; — / xdS;(x) #0, i=1,2. (6)
-1 —o0

OTMeTuM, 9TO JIisl BBIIOJHEHUS IPeICTaBIeHuit (3) 10CTaTOYHO TIpe/IIo-
JIOKUTH KOHETHOCTH E{?(l). JlocTaTOIHBIMEI YCIOBAAME, 00ECIIETHBATONITIME
poimosTHeHne ycenoswit (4), (5), 6yayT, B 9acTHOCTH, HepaBeHCTBa 02 > () mm
Hasimane abCoJIIOTHO HEelpepbIBHbIX KOoMIoHeHT y S;(x), i = 1, 2.

Hnga u, 6maskux x mymo, u > 0, yenosue (4) ((5)) obecneunsaer waiu-
9Me eMHCTBEHHOTO HeOTpHuaTeﬂbHoro (Hemo10KUTeNBHOTO) permenns A1 (u)
(A2(u)) ypasuennst u— wl( ) =0 (u—12(N\) =0). 3aech ¢ HEOBXOIUMOCTHIO
7“1__& (u, A\1(u)) =0 ('r2 (u, A2(u)) = 0) n UMEIOT MECTO COOTHOIIeHNUS

A(u) = mT Fou), lo(u) = m% +o(u), u— oo. (7)

Yenosust (4)-(6) moTpeboBaMCh I IOy UeHHsT ACHMITOTHIECKUX pe-
3yJBTATOB B 2|, HUKe OHM TakKe OyIyT HCIOJb30BATHCS.

Teopema 3. ITycmov swnoanatomen ycaosua (4)—(6). Toeda npu nexomopom
e > 0 umeem wmecmo acumnmomuueckoe npedcmasserue npu b — oo

W) = - ) (NE M mid  ha(VNE e 2 — moAeh + O
a ml)ﬂ/}l( ) 7TL2)\1/J2()\)
1 )\bE €>\X+ _ EGAX’ _ e)\b
= +0(e™?), ReA=0.
“a { ey €7, Re
3decw

b+ E x+ n b+E|x_|
miq ‘mgl

& = %legﬁl(t), & = 2121552@)7 a=

_ 2m1b + wll/(O) + 2m1E§1 Q‘Tng‘b + ’(/J ( ) + 2|m2\E§:2
2m? 2m3 '

Jlokasameavemeo. Kak crnenyer usz (2), s 1oKa3aTebCTBa 3T0H TEOPEMBI
HEOOXOIUMO HUCCJEI0BATh ACUMITOTUKY Hpu b — 00 BeJInduH EeMx®) y
E x4 (b). Buauaje ucnosssyeM cleyromniee COOTHOIIEHUE (CM. TaK¥kKe JT0Ka-
3aTeIhCTBO TEOPEMBI 2):

E M) = ¢~ Jipy rﬂl(u, A [r1+(u, )\)][b’oo)
u—0
= e lim = () W) ()], ()
B [4] ycranosaeno, aro npu my = E&;(1) > 0 umeer mecto

limri_(u,\) =E A, 9)

u—0
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JI1s1 aCHMIITOTHYECKOro anaiu3a Bepazenns [r1 4 (u, )]0 B (8) npuseem
YTOYHEHHBIH BapuanT jieMmbl 1 u3 [2]. Obo3naunm, Kak u B [2],

(A = M(w)rie(u,A)

Vu(A) =
(A) ()
U 3aMeTHM, Y4TO
1
vu(A1(u)) = - :
A () () (u, A (w)
e 0003HaAIEHO
ort(u, \)
(ri) (uy A (w) = —2— '
oA A=A1(u)
Oyuxiun v (\) apasiores anamuruyeckumu B obnactu Re A < 8, onm pas-

HOMEPHO OI'DaHUYCHBI IO IIEPEMEHHBIM U U Au

A1 (uw)vy, (M)

v, ' (N\) € L([0,00)), = (u) € L([0,00)).

3aMernM TakxKe, UTO

i (u, W) = [M(“)”W] beo {)\1@)@()\1(@) } b.00)

A — M (u) A — M (u)
va(A) — vy ()]
Th(w) { A— A1(u; ] '

[Ipumensig K mocsegneMy caaraemomy teopemy 2 u3 |8, Appendix 2|, moty-
quM

vu(X) = v (A1 () ]
Al(“)[ A M) }

rje soinonsgercs |h(u, )| < Ce % pasromepHo no u < 6, z > b, 3xecs C
— IIOJIOZKUTEJIbHAA ITOCTOAHHAA. HOCKOJT]:)Ky
|:)\1(u)vu()\1(u)):| [b,00) M @ou(a(w)e eA=A1(u)b)
A= i (u) (A = A (u)e @ (= Xy (u) (ri}) (u, A (w)

DOJIydIaeM CJIeAYIOIIee YTIBEPIKIeHNe.

:Al(u)/ e h(u, z)dz,
0

Jlemma 1. ITycmo evinoanenv ycaosusa (4)—(6). Tozda npu nexomopwuix
€>0,0>0, 0<u<9, uRel =0 umeem mecmo npedcmasaenue

o0

+A1(u) [ eMh(u,2)dx, (10)
/

cA=Aa ()b

(A = A () (r ) (u, Mg (u))

2de npu arwbom x > 0 pasromepro no u, 0 < u < 6,

[rae (u, V)P =

/ h(u,y)ldy = O ), b oo, (11)
b+x
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B [9] ycranosiieno, 4ro jist HPOU3BOJIBLHOIO OJHOPOAHOIO 1pouecca &1 (t)
¢ HezapucuMbiMu npupartennsivu ipu Rev < 0, Re A < 0 u u > 0 BbinoJias-
ercst

o
1
/ e”mE Ax+ (@) —ury (@), T(x) < oo)dx = {1 - ri (v, V)] (12)

A—v ri+(u, A)
0
N3 (12) upu v = —1 umeen (B Hamem caydae P(74(z) < 00) = 1)
_T‘1+(U, —1) =(1+ )\)/ ef:cE(e/\X_,_(ac)funf(:p))dl, 1. (13)
T‘1+(U, >‘)

Ormerum, uro B cuiy yeiaosust (4) dyunkums 7“1__& (u, \) aHATMTHUYHA B TOUYKE
A1(u) (em. [2]). duddepennupyem mo nmepeMeHHO# A 06e 4acTh paBeHCTBA
(13):

<7"1+(U7 _1)>/\ = =1y (u, —1)(r ) (u, A)

7"1+(U, )‘)
= / e TR M@ U (@) gy 4 (14 )) / ¢ E oy (2)eNH @U@ gg - (14)
0 0

IMomoxum A = Aj(u) B (14) u ycrpemum u K Hyso. B pesynbrare Oymem
UMeThb

= lim o (u, =) () (M () = 1+ / e E . (z (15)
0

Ilpu mp = E& (1) > 0 u3 |6, Teopema 3] (cm. dopmynsr (2.1), (2.2) u goxa-
3aTeIhCTBO TeopeMbl 3 B [6]) coemyer, 4To

o0

(1+ /\)/ eTEMNF @ dy — 1 = cyihy () E M (16)
0
c = lim ——= ri(u / e "Ery(x
u—0
0

IMpomuddepennupyem 06e wactu (16) n nonoxum A = 0, B pesyabrare

MOJIYYUM
[ee]

1+ / e "Ex+(x)dx = cymy.
0
CpasuuBast 3T0T pesysabrar ¢ (15), obHapyxKuBaem, 4T0

— lim r14 (u, 71)(7“111)’(% A1(w)) = camy. (17)

u—0
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B [6, reopema 4] rakxke JoKa3aHO, U4TO Jyisi PACHPE/IEJEHUs CJLyYaiiHON Be-
JIMYMHBL X 4+ IIEPBOIO EPECKOKA 4epe3 DECKOHEUHO yIaJéHHbIH 6apbep umeer
MECTO PaBEHCTBO
EeMX+ = L(’\)Eexé. (18)
ml)\
Bozspamaemcst k dopmyse (8). Umeem B cuty (7), (9)—(11), (17) npu
Re A = 0 a1a mekoroporo € > 0
— (A
lim rl_j(u, M [r1a (u, A)] ) = lim al 7/11( ) 1—(u, A)x
u—0

u—0
O ()b

" [(A (@) (D) (w, A u

+/\1 h(u xdm]

c-'\

— wl()\)e)\bEe)\a lim |:T1+(u’ _1) (7"1+)_1(U, _1) + )‘l(u)

_ e h(u, x)dx
X ST 0 D @a@) ( )}

@\8

_ (Ve
ml)\
B nrore u3 (8) u (19) nomyuaem

Ee’\§1(1+0( b)), b= o (19)

E M () — d’l()\)E A (1+0(e™), b— . (20)

Hamee, ¢ momorbio (8), (19) u (20) HETPYHO TPOBEPUTDH, UTO

E:(b) = Ex+ (1+0(e™). (21)

IMpomuddepentupyem o6e wactu (18) m ycrpemunm A k wyso. I[Tpuvenns
npasuio JlonuTrass, moaydaeM B pesyabrare

10) | &z
EX+:T+E51- (22)
m1

ITpoBesem Ternepsb CUMMETPUYHBIE PACCY XK /JEHNsT OTHOCUTENBHO & (1), ms
9ero paccMoTpuM carydaitabiii nponecc £3(t) = —&a(t) u Bce XapaKTepUCTUKHY,
OTHOCSIIINECS 3TOMY TPOIECCY, CHABAMM MHIEKCOM 3, HATIPUMED,

= inf{t >0: Eg(t) > b}, Xg(b) = 53(7’3) —b.

dcuo, uro P3(A) = a(—A), ms3 = |ma|, 1 C BEPOSITHOCTBIO €IMHUIIA
& =inf&(t) = —sup&(t) == —&,  xs(b) = [x—(-b)|,
t>0 t>0
u u3 (20) BBIBOIMM

A) ;.

BeMu®) — UM p g —ebyy
e Y e ( +O(e ))
CirenoBaTesibHO,

EeM-(00) = EeMxs) = 71/}3(_)\) Ee e (1 + O(e_ab))
—mg)\
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¢2(A) A —eb
= oy Be ©2(1+0(e)). (23)
AHAJIOTHYHO YCTAHABIHBAETCS, UTO
!
_ 0 .
Ex—(-0)=Ex-(1+0(c*)), E|x-|= 2‘277(121 +E&. (24)

U3 coornomenwmii (2), (8), (19)-(24) caenyer goxa3zareabcTBO TeOpeMsbl 3. [

CaencrBue 2. [Tycmov evnoanenve ycaosus meopemve 3, npouecc &1(t)
nenpepviser crudy, a E2(t) nenpepween ceepry. Tozda npu nexomopom € > 0
UMEEM MEeCTNO ACUMNMOMuUdeckoe npedecmasaerue npu b — 0o

o= [mmflﬂ; a0 e wib»] o),

p— / P(r(—u) < oo)du, T (—u) = inf{t > 0: &(t) < —ul,
0

qg= / P(T;(u) < 00)du, 7'2+(’LL) =inf{t > 0: &(t) > u}.
0

Joxasameavcmeo. B paccvarpuBaemom ciyuae npeobpazosanue Jlamiaca
— Crunrheca caydaiiHol BETUYINHBI X BBIDAYKAETCA B SBHOM BHUJE Uepe3
xapakrepuctuku nporecca & (t), a uMenHo, B [6] ycranopiieHo, 4To ecsm mpo-
necc &1(t) He MMeeT OTPUIIATEBHBIX CKAYKOB (HENPEePBIBEH CHU3Y ), TO

E M+ = 7¢1(A) .
miA(1 + pA)
AHAJIOTUYHO YCTAHABIUBALTCS, ITO €CJIU MIPOIIECC HE MMEET TIOJIOKUTETbHBIX
CKa9KOB, TO
Ee)\X, _ ¢2(/\) )
maA(1 — g)\)
TMoxcTamoska sTux npeacrasiennii qig Ee X+ B VTBEPXKIeHNEe TEOPEMBI 3
3aBEPINAET JOKA3ATEILCTBO CAEICTBUSI. O
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