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Abstract: In contrast to the author’s previous work [1], we obtain
a limit theorem for the distribution of the crossing number of a
strip by trajectories of a random walk with small drift without
the requirement of the existence of an exponential moment of the
jump distribution (Cramér’s condition).
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pejie/IeHHbIX CAyYailHbIX BEJIUNYUH, [TPUIEM

EY =0, EY?=0%<cc. (1)
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u IIyCTh
Sn="5n(e) =Y Xi(e), n=1,  Sp=0.
k=1

Beegem B paccmorpenue ciydaiinyio senmnauny N = N(g), paBHYO IHCTY
nepecevdeHnii CHU3y BBEDPX MOJIOCHl —a < y < b Ha KOOPIUHATHOII IIJIOCKO-
cru Touek (z,y) TpaekTopueil ciydaiinoro 6ayxganus {(n,Sy(g)),n > 0},
—a < 0<b.

s sToro ompemenuM CHadaIa MOMEHTBI OCTAHOBKH (BO3MOXKHO, HECOO-
CTBEHHBIE):

7'6’_ = 7'0_ = 07 Ti_ = 1nf{n > Ti—tl: Sn S —CL}7

.t =inf{n >77: 5, > b}, i>1.
Ilonaraem Bcerga inf @ = oo.

Ouesunno, P(N(e) > k) = P(r;7 < oo). Jisa ciywaitex 6.1y 1annit
C HEHYJIEBBIM CHOCOM YHCJIO TTEPEeCeYeHul T0I0CH KOHEYHO C BEPOSITHOCTHIO
€JIMHUTIA, OJTHAKO TIPY CTPEMJIEHUN CHOCA K HYJII0 YUCJIO0 TIepeceueHnii Heorpa-
HUYEHHO PACTET.

Hesip ganHo#t paboThl COCTOUT B U3YUYEHWH IIPEJIEJHLHOTO TTOBEJIEHUsT PAC-
npeziesieHns ciaydaitaoii sesmaunnsl N () mpu yemosuu, 910 € — 0.

Haxoxkienne To9HbBIX (OPMYJI JIJIsd pacIpeiesieHnii pa3IudHbIX (DyHKIHO-
HAJIOB, CBSI3AHHBIX C MOMEHTOM JOCTU2KEHUS TPAEKTOPHUE C/TyYaliHOTO 01y 2K-
JIaHUs OIpPee/IeHHBIX TPAHUIl, JOCTYIHO TOJBKO JIJisi HEKOTOPBIX YACTHBIX
curyanuii. g 6yxkganuit oOIero Buja HIPUXOJUTCHA JOBOJILCTBOBATHCI
PA3TNIHBIMA ATIITPOKCUMATIMSIMA UCKOMBIX PACTIPEICTIHNH W X XapaKTePH-
ctuk. TpagnuimoHHBIM CITOCOOOM TIOCTPOEHWST TAKUX ATMTPOKCHMAITHI STBJISTET-
Cs1 MCTIOTK30BAHNE TIEPBBIX WIEHOB aCUMITOTHIECKUX PA3TOKEHUH HYKHBIX
pacripejiejieHnit B paMKax MOJIXO/SIIEr0 MeTo/[a ACUMIITOTHYECKOTO aHAIN3A.

OmH W3 BOBMOYKHBIX METO0B ACHMIITOTHIECKOTO aHAIN3a B TPAHUIHBIX
3aJ/ia4ax OCHOBBIBAETCS HA IPEJINOJI0KEHNN, YTO CHOC CJydaifHOro OJry»Kjia-
HUs CTPeMUTC K Hys110. VI3BeCTHO 10CTaTO4uHO DOJIBIIOE YUCIO ITyDInKAIuil,
B KOTOPBIX N3Y4a€TCs [PEJEIbHOE [T0BEJ[EHNE PA3JINYHBIX (PYHKI[MOHAIOB OT
TPAEKTOPUl CaAydaitHOro OJIyKIaH B 9TON CUTYAIUU, CM. [1] U IATEPATyPY
tam. Teopembl TaKOIo copra 00bIYHO OTHOCAT K MCCJIEJOBAHUIO TIEPEXOJIHBIX
sipsiennit. [Tosrydennble Ha 9TOM IIyTH Pe3yJIbTaThl YaCTO MCHOJIB3YIOTCS JJ1s
onucanus GYHKIMOHUPOBAHNS CUCTEM ODC/IY KUBAHUS B yCJIOBUAX DOJIBINIOHN
Harpysku, cM. |2, §24] u 6ubauorpadudeckue 3aMedaHus TaM.

Hacrosimas pabora npojoszkaer ucciegoanus [1], rue upu coorsercrsy-
fOIeil HOPpMUPOBKE OBbLa YCTAHOBJIEHA CXOAUMOCTBH PACIpEIe/eHus THCIa
mepecevennii MoJI0Ckl K SKCIOHeHnaabHOMY. [Ipu 9TOM Ha cKauku Cirydaii-
HOTO OJTyKJaHUsT HAKJIABIBAIOCH yeaoBue Kpamepa o CyImecTBOBaHUU JKC-
MOHEHINAIBHOTO MOMeHTa. Lle/ibio HacTosIIIelt PAbOTHI ABJISIETCS IOy I€HUE
AHAJOTUYIHOTO pe3ysbrara 6e3 ycaosus Kpawmepa.

[TpuBesem dhopMyIMpPOBKY OCHOBHOTO pesyabrara u3 [1]. s sToro mo-
TpebyeTcs BBECTH Psifi 0003HATEHMII.
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0603maanm () = Ee? u BBesiem B pacemorpenne yciosue (A) kpame-
POBCKOI'O THUIIA, BKJIIOYAIONIEE CJIEYIONHE JIBA yHKTA.

(A1) Pacnpenenenne Y comepKut abCOMOTHO HEPEPBIBHY IO KOMIIOHEHTY.

(A2) s mexkoroporo v > 0 Beimosugercs P (7y) + ¥(—y) < oo.

ITomoxkmM TakXKe

Ny = min{n >1: S, > 0}, n— =min{n >1: S, <0},

1 TYCTh

Xt =05n, p=ple)= EOGi me <o) | Bt

2E(x+; nt <o0)  2E[x|
OrmernM, 9TO BBEJEHHBIE BEJIMYUHBI 3aBUCIT OT €. CyIIecTBOBaHNE MOMEH-
ta Ex? obecrieampaercs yciaosumem (1) (em. [3, Th. 3.1]). Ins Toro, 9To6m1

E(x%; n4 < o) < 00, gocrarouno seuiosnenus yeaosust E|Y |2 < oo ([2,
Ch. 4, Th. 10]).

Teopema 1. [1| ITycmv das cayuatinot eeavuuno Y, 66edennoti 6 (1), 6vi-
noaneno ycaosue (A). Tozda daz wascdozo t > 0

2eN(e
P( 02( ) > t> =7 HPEFH) L O@e),  e>0, e—0.

OCHOBHBIM PE3yJIbTATOM HACTOAIIET PAGOTHI SIBJISIETCS CJIETYIONIAsT TeOpe-
Ma.

Teopema 2. IIpednoaooicum, wmo ¢gynxuyus F(y) = P(Y < y) nenpepwvisna
U umeem abCoAOMHO HENPEPLIGHYIO KOMNOKEHMY, HOCUMEAL KOMOPOT CO-
deporcum nexomopyro okpecmmocmv nyaa. Ilyemv EY =0 u E|Y]PTF < oo
oas wexomopoeo k > 0. Toeda

P (25N(€) > t> = HPOFath) L O@),  £>0, -0,

0.2
2de p(0) = lim p(e).

JIJ1s1 TIOCTIe Ty FOIIEero JI0Ka3aTeIbCTBA IIOBTOPUM PsJl HEOOXOIUMBIX CBeJIe-
Huit, noapobuo npejcrasiennbix B [1]. [lycrs mg [2| < 1, ReA =0

ro+(A) =1 — E (2" exp{Ax+}; ne < 00). (2)

XOopoITo U3BECTHO CJEIYIOIIee TpeCTaB/IeHre, Ha3bIBAEMOe 9acTO (DAKTOPHU-
zarueii Burnepa — Xomda:

(M) r.m(N) =1-2Ee*, |2/ <1, Red=0.

O6ozuaunm gasee yepes I1 mHOXKECTBO DYHKITHI ¢, MMEIOIIUX BU/I

o0

g(N) = / AVAG(y), / 4G (y)] < 0. (3)

—00



YUCJIO TEPECEYEHUN TTOJIOCHI 147

Kak u B psijie pabor (cm. [1] u cebuiku tam), BBojgum oneparopst A u B ciie-
aytormm obpasom. s Beskoit dyukiuu g € 11 monoxkum mo onpegeseHuio
npu |z| <1, ReA =10

(Ag) (2. N) = 1o (N [rt (V) g(N)] >,

(Bg)(2,A) = ras (W) [rE (g ()],

r7e IPUHITO 0003HAYEHNE

o0 D
[4 Mac(y)| - Z MG (y)

mast aoboro mamepnmoro D C R.
OCHOBHBIM WHCTPYMEHTOM JIsT JI0Ka3aTebCcTBa Teopembl 1 B [1] siBuiock
ycraHoBsieHHoe B [4] npejcraBienne

E (ZTJ exp{AS bl < oo) = (BAYFe)(z,N), (4)

B KoTOpoM e(\) = e(2z,\) = 1 u cTenensb onepaTropa MOHUMAETCS KaK CyIep-
nosunus. OTcioma cpasy ciaemyer

P(N(e) 2 k) = P(r < 00) = lim((BA)*e)(z,0). (5)

Janbueiinme ncciaegoBanus B [1] cBoaninch K aHaamnsy acuMIITOTHYECKO-
ro nosejienus npasoii yactu (5) npu € — 0, OCHOBBIBAsICH HA y2KE N3BECTHBIX
cBoficTBax orneparopoB A u B npu BeinoiHeHun ycaous Kpamepa. @opmy-
aa (5) Takzke DyjIeT MCIIOIB30BATHCA B JJOKA3ATEIHCTBE TEOPEMbI 2.

IIpucrynum k jgoKazarenbCTBy 310i Teopembl. [lokarkem, Kak yTBepK/ie-
HIUE TO# TeopeMbl MOYKHO MOJYUINTh 0€3 YCAOBUS CYIIECTBOBAHUS SKCITOHEH-
IUAJTBHOTO MOMEHTA JIJIsI CAYUaiHON BeTUIUHBI Y.

B cooTBercTBUUY € yCIOBUEM TEOPEMBI 2 TIPEAOIATaeM Teneph, 9To PyHK-
st pacnpegenenns F(y) = P(Y < y) mempepbiBHa u mMeer abCOTIOTHO
HEIIPEPBIBHY IO KOMIIOHEHTY, HOCUTEJIb KOTOPO# COIEPXKUT HEKOTOPYIO OKPECT-
HOCTBb HYyJIs. DTUM K€ CBOUCTBOM 00JI1a/1aeT paclpeje/ieHne CaydaiiHoil Be-
guanabl X =Y — € npu jocTtaTouno Mageix € > 0. Beegem mociieoBareinb-
HOCTbH CPE3AHHBIX C/IyYalHbIX BEJIMYUH Y™, pn > 1, rakux, uto Y =Y,
ecu Y € [—L,, K,|, u Y = 0 B npormerom cayuae. Yucaa L, u K,
BbIOMparoTca Takumu, 910 L, — 00, K, — oo n

EY®™ — Ry — 0, EY?— E(Y(”))2 — o2 _ 0721 < (Ce

npu HEeKOTOpoii mocTosiauoi C' > (. Takoit BEIOOP CPE30K BOZMOXKEH B CHITY
umenpepbsiBHOCTU QyHKIHU F. Ob0o3HATNM

XM =yM o Fiy) =PX™ <y).

dAcuo, uro F,(y) — F(y+¢e) npu n — oco. Beenem nocsienoBarebHOCTh He3a-
(n)

I n
BUCHMBIX CJTy4aiiHBIX BeJTUYIMH X ,XQ( ), ..., OIMHAKOBO pacHpe/leJIeHHbIX

¢ Xy nyers S,(Cn) = an) + o+ X,gn). Unmgexc n y omeparopos A u
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B, y Besmmuun x4+, p, N u 0 Oyaer o3Ha49arhb, 9TO 3TU 00BEKTHI TOCTPOEHBI
1o caydaitnomy Gy gaanuio {S ,(Cn), k > 1}. 910 6ayxKaHne yiaoBaeTBOpPSIET
YCJIOBUSAM TEOPeMBI 1, B COOTBETCTBUHU € KOTOPOI TIpm KaxkjaoM n u t > 0
2e Ny, ()
P<U% > t> =exp{—t(pn(e)+a+b)}+0(), e—0. (6
JIemma 1. B ycaosusaz meopemos 2 ouenra O(e) = Oy (g) 6 (6) ewnoara-
emces PasHoOMEPHO No M.

Jlokazamenavcmeo. IIpoananmsupyem Gosiee meranbHO BbIBOA oneHkn O(g)
B JI0Ka3aTeJbCTBe TeopeMbl 1 B 1| mpuMeHUTebHO K CaydaitHoOMy OJ1yK-

JTAHWIO {S,(cn), k > 1} npu dukcuposanrom n. Komnounenrsr dakropusamun
ToX)e OyJyT B 9TOM CJIydae 3aBUCETh OT M, OJHAKO, 4TOObI M30eXKaTh Tpo-
MO3JKUX 0003HAUEHMIT, HA TIPOTAXKEHUH ITON JIEMMbI MbI COXPAHUM JIJIsT HUX
upexxHue 06o3HadeHnsT 754 (A).

O6osmaumm @, (A) = E exp{AX™} u mycrs umcra )\in)(z) SIBJISIIOTCSL
BEIIECTBEHHBIMU DeMIeHnsiMu ypasHeHust 1 — zop,(A) = 0 qas z, 6am3knx
K equHHIe, z < 1, )\(_n)(z) <0< )\Sf)(z). Kpowme Toro, )\(_n)(l) = 0,

)\Sf)(l) = hy, > 0 Beaepcrsue yeaosus B X ™ < 0. B goxasareibcrse Teo-

pembl 1 B [1] ycranoBieHo, 94T0 ¢X0AMMOCTH Bbipazkenuii npu € — 0 9xBuBa-
JIEHTHA CXOIUMOCTHU 1iput h,, — 0 1 mopsiiok Majoctu mpu h, — 0 coBmagaer
¢ mopsigkoM Masioctu ipu € — 0. B ¢Bsi3u ¢ 9TuMm B |1] mepBoHava bHO HCcTe-
JI0BaJIaCh aCUMITOTHKA 1ipu h, — 0. Bynem cjemoBaTh TakOMYy Ke MOPSAIKY
nmeiictBuii. IIpm 3TOM ITOTOTHUTETHHO 3aMETUM, UTO B PA3JIOKEHUN

2

h?’l
1= gn(hn) = £ (0) + hngly(0) + 2 1(0) + ..

2
Byt %”E (X2 4 O(3),  hy — 0,

nops a0k Magoctn O(h3) myeeT MecTo paBHOMEPHO O 1 BCIeJCTBIE YCIOBHSA
E[X™Pr < B X[ < oo
IloaTOoMy paBHOMEDPHO TIO N

(n)y2 2
= B 1 002) = T b O2), b0 ()
OT0 03HAYAET, B YACTHOCTH, YTO IpU cTpeMiieHnn € — 0 BeauduuHa h,, TakxKe
CTPEMHUTCS K HYJIO C T€M K€ MOPSIKOM MAJIOCTH, KOTOPBIA OJMH U TOT XK€
aJ1d Bcex n > 1.
Besoz onenku O(¢) B (6) ocnoBeiBasics B |1| Ha mOIyIeHNN PABHOMEDPHBIX
(o h ¥ OZIHOBPEMEHHO IO €) OIEHOK /1 KO3(MMUIMEHTOB B [VIABHBIX WICHAX
ACHMITOTHKH 1pu h — 0 BeJTHInH

7“1+(0), Tl*(h)7 l% ¢Z+(O)a ;LH% ¢Z*(h)’ (8)
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re
1

YN =1 (N~ 5 A2 (@), O (2)

Hawm Teneps nmorpebyercs moka3arh PABHOMEDPHOCTH ITHUX OIEHOK I10 N MPU-

MEHUTETHHO K CAYyIaffHOMY OJ1y 2K TAHUTO {S,(gn), k> 1}.
Yeranosseno B [1], wro mpu by, — 0
/ h721 " 3
7"1+(O) = _hnrl—}—(hn) + 9 T1+(hn) + O(hn)v (9)

2
P (ha) = harf_(0) + "2 (0) + O(h). (10)

D1 HOPMYJIBI JIETKO IOy YAI0TCs U3 PA3JI0KEHUI aHAJTUTUIECKUX (DYHKITHI
n
7,4 (\) COOTBETCTBEHHO B TOYKAX )\i)(z), rje TPUHATO BO BHUMAHWE, YTO

ree (A(2) = 0, .- (A (2)) = 0

A=A,

rar () = (A= AP @)l O @) + T A E)
O
re-(A) = A= A2 (A (2)) + W (A @)+
OTHU XKe PA3JIOKEHUsI MPUBOIST K (hopMy/Iam
,r,/l ()\( )(Z))
T;Z)z (}\) - _ 2\ +
T e aPe)y

+(A— /\(n)(z))< =

OTKYyJla Cjesyer

)00 -2V @)

m _ 14 (hn) B (riy (hn))? B % (hn) 2
lim = (0) = =50 hn(4(7“'1+(hn))3 60, ()2 >+O("(“1)1’)
| o a0 :

lim . () = hn< 7"’1(0))2> FO(R2). (12)

Koadbdbunmentsr paznoxennii (9)—(12) MOKHO BBIDA3UTH Y4€PE3 MOMEHTbI T1e-

PECKOKOB Xi) U3 (2) cremyer

rir () =1 E (ep{MD}: 0l < o00), () =1 E (exp{A™}).
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Hac unaTepecyor riiaBHbIe 4jIeHbl PA3JI0KeHuit, nosromy upu h, — 0 mosry-
4aeM, K [IPUMEDY,

n (n) n n n
e (hn) = —EQ e (Y < 00) = B 2l < 00) + Ohn),

ri-(0) = —B(Met ) = —E(™) + O(hn).
Touno Tak K€ HETPYAHO BLIPA3UTH YE€pPE3 MOMEHTHI IEPECKOKOB TIJIABHBIE
YJIEHBI OCTABIINXCA BeuanH u3 (8).

Pacnipegenenne F,, mMeeT MOMEHTHI JIIOOOTO TMOPSIAKA, KAXKIBIM W3 HAX
OrpaHWYeH PaBHOMEPHO 10 €. B chity 3Toro 006CTOATEIhCTBA U CXOANMOCTH
Fo(y) — P(Y™ < y) npu & — 0 mMeeT MeCTO CXOQUMOCTH KOMIOHEHT (hak-
TOPU3ALMKA U MOMEHTOB MEPECKOKOB Xﬁ? ) j060oro MOPsIJIKA K COOTBETCTBYIO-
M KOMITOHEHTaM (haKTOPU3AIUU U MOMEHTaM IIEPECKOKOB JIJIsl CIy9aiHOTO
OJ1y KIaHUs C HYJEBBIM CHOCOM, y KOTOPOIO CKadKHM PaCIpeIeaeHbl OHa-
koo ¢ Y. Dru dakre caeayor u3 Teopem 1 u 2 B [5] n dbopmyr (18) u
(22) Tam xe.

Takum 006pa3om, WHTEpPECYIONe HAC TIaBHBIE KO MUIIMEHTH pa3/ioxKe-
Huit st Besmaud (8) npu hy, — 0 (u oxHOBpemenHo npu € — 0) onpeesisi-

(n)

I0TC PA3IHIHBIME (DYHKITHOHAJIAME OT IEePBBIX MOMEHTOB IIEPECKOKOB X1 ,

OTHOCAIUXCS K CAyJaifHOMY OJIy2KJIaHUIO {S,gn), k > 1}. Benencreue (7) n
YKa3aHHON CXOAMMOCTH KOMIIOHEHT (haKTOPU3AIMA 1 MOMEHTOB TI€PECKOKOB
HOPS/TOK MAJIOCTH OCTATOYHBIX UIEHOB B MOJIYIEHHBIX BBIPAYKEHUSIX COXPa-
HSIETCsI PABHOMEPHO TI0 7.

Brpouem, MOXKHO YCTAaHOBUTH CXOJMMOCTbH MOMEHTOB IE€PECKOKOB W He
npuberas K pe3yJapTaraM o0Iero xapakrepa u3 [5], a BOCIOIB30BATHCS sB-
HBIM BHJOM 3aBHCHMOCTH KOMIIOHEHT (DAKTODH3AIUU OT £ B HAIIEM CIIy-
Jae. /leficTBUTEIEHO, XOPOIIIO U3BECTHEI CrIeyonme (hopMynsl: 11 |z| < 1,

ReA =0

>  k
r.—(\) = exp { - Z % E (exp{)\S]i")}; S}iﬂ) <0) },

k=1
o 2 (n)y. gn)
r24(A) =exp — Z " E (exp{\S,"}; S;" > 0) ¢.
k=1
(n) _ y(n) (n) _ v . (n)
[Tycrs Y] D, G TR L+ + Y, ", Torma mpuseeHHBIE

BbIte (DOPMYJIBI JIJisi KOMIIOHEHT (DAKTOPUBAINY MOXKHO IIePerucaTh B BUJIE

<k
r._(\) = exp { - Z % E (exp{A(T,E") —ke)}; T,gn) < ke) },
k=1

0k
T2+ (A) = exp { - Z % E (exp{)\(Tlgn) —ke)}; T,gn) > ke) }
k=1
W3 stux mpeacTaBieHuil CTAHOBUTCSA ACHBIM, 9TO NMpH € — (0 KOMIOHEHTHI
dakropuzaryu 7,4 (\) U UX TPOU3BOTHBIE IO A CTPEMATCS COOTBETCTBEHHO
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K KOMIIOHEHTAaM (baKTopuaauuu " X IIPpOU3BOAHBIM, IMOCTPOEHHbLIM 110 CJIy-

)

qaitHOMY OJTy K JAHUTO {T,gn ,k > 1} ¢ myneBbiM cHOCOM. MOMEHTBI TIEPECKO-

(n)

KOB X, H3BECTHBIM 00pa30M HaXOAATCA ¢ MOMOIIbI0 AuddepeHnnpoBanns
dbyukmmit 14 (\), u oHH TakKe cXOAATCa npu € — 0 K COOTBETCTBYIONIM

MOMEHTaM MEPECKOKOB JJI CIYUANHOTO OJIY K TAHUS {T,gn), k> 1}.

3 cXOAMMOCTH TIEPBBIX JBYX MOMEHTOB TIEPECKOKOB, YIACTBYOIIHUX B OIPe-
JIeJIEHUN BEJINIUHBL Py, (€), BBITEKAET CXOAUMOCTD pp(€) — pp(0) mpm € — 0.
Bousee Toro, dbyukimm 1,4 (A) auddepennupyemsbr o €. PaccmarpuBas ux
pa3JioKeHusl (a TaKyKe PA3JIOKEHUs WX MPOU3BOJIHBIX) TI0 € B OKPECTHOCTH
HYJIsl, HETPYJIHO yOeauThes, 94To npu € — () paBHOMEpHO 110 N

Ex™ () = Ex"™(0) + O(e),

E (" (©): () < 00) = Ex{V(0) +O).
U Tax K€ OOCTOUT JIEJI0 CO BTOPBLIMI MOMeHTaMu. OTCrO1a IPOCTBIMA BBIYUC-
JeHusMH yoekpaeMcs, 910 pp(e) = pn(0) + O(e) paBHOMEpHO TO 7.
Takum o6pazoM, KO3(DMDUIHEHTHI MEPBLIX WIeHOB pasyoxenuit (9)—(12)
npu (bUKCHPOBAHHOM N 1 hy, — 0 (€ — ) MaJsIo OTIMYIAIOTCS OT COOTBETCTBY-

IOIIMX BEJIMYNH, BBIYUC/EHHBIX 10 CJAy4YailHOMY OJIy2K/IaHUIO {Tkgn), k> 1},
1 IOPAJ0OK 9TOU MaJIOCTU ABJIACTCA PABHOMEPHBIM II0 7.

Hasee 6ymem ycrpemusats n — oo. Hapsyty ¢ yeiaosmem E|Y P < oo
upu Beex n > 1 Bemosmserca rakxe E|YM[3He < € < oo, dannoe mo-
MenTHOe orpanmdenue u cxommmocts P(Y( < 2) — P(Y < z) mpu n — oo
BHOBB IO3BOJISIIOT B CHiTy cooTHomenuit (18) u (22) u3 [5] yrBepxkmaTs cxo-
JIIMOCTB TIPH 7. — 0O TEPBBIX JBYX MOMEHTOB JIJISI TIEPECKOKOB CJIyIaiiHOTO

0Ty 2K TaHnsT {T,gn), k > 1} K COOTBETCTBYIOIINM MOMEHTAM JJI IIEPECKOKOB
CJIygaifHOro OJTy?KJaHns CO CKAIKaMHE, OJMHAKOBO PACIIPe/IeeHHBIMHA C Y .
B urore 3akjtouaem, UTO NpuU MAJIBIX € U OOJBITUX 1 KOIDDUITMEHTHI
IEPBBIX [BYX 9IeHOB pa3ioxkenuil (9)-(12) Mamo oTiIM9aroTcs OT COOTBET-
CTBYIOIIUX BEJIMYNH, BBITUCIEHHBIX II0 CJIydaifHOMY 0Ty K JAHUIO, CKAIKA KO-
TOPOTO PACIpe/eJIeHbl OMUHAKOBO C Y. OTCiona ciieyeT paBHOMEDPHOCTH 110
n onenku Oy (€) B (6) upu € — 0. Jlemma jroka3aHa. O

[IpuBesieHHBIE BBIIE PACCYK/IEHUS TTO3BOJISIOT TaK:Ke mepernucatsh (6) B

BHIE

P(MZ’%@ 2t>:eXp{—t(pn(0)+a+b>}+0(€>’ €=0. (13)

[Tpomonkaem mokasareancTso Teopembl 2. Hapsamy ¢ (6) umeem B cuty (5)
P(Nu(e) > k) = liml((BnAn)ke)(z,O).
zZ—
Jlasee MOKHO BOCIIOIB30BATHCS CIIYIOIIMM Yy TBEPIKIEHNEM, YCTAHOB/IEH-
HbIM B [6].

Teopema 3. IIycmo F,, caabo cxodumca x F npun — oo u F nenpepwis-
na. Ilycms maxowce nocaedosamenvrocmsv pynkyuld g, € 11 maxosa, wmo
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gn(A) — g(N\) € 11, u 6 npedcmasaenuu (3) dynkyus G nenpepvieha Ha
mmoorcecmee [b,00). Toezda npu |z| <1 u ReA = 0 swnoansemes

(Bngn)(z,\) — (Bg)(z,A), n — 0.
Ecau ¢ynruyua G nenpepwena na mnoscecmese (—oo, —al, mo

(Angn)(z’ )‘) - (Ag)(z, >‘)v n — oo.

[Ipumenenne 3Toit TeopeMbl BjaedeT mpu Bcex k > 1 u z € (1 —6,1) coor-
HOITIEHUE
(BnAn)*e)(2,0) = ((BA)*e)(2,0), n — oo. (14)
Heiicreurensno, ais g € I1 dynkuua (Ag)(z,\) anasuTuuna B 00JyII0C-
koctu ReA > 0, a (Bg)(z,\) B CBOIO 04€epe/ib AHAIMTUYHA B I10JIy IJIOCKOCTH
ReA < 0, aro ¢ 3amacom obecrieduBaeT yCJIOBUsi HENIPEPBIBHOCTU Ha, (DYHK-
nmuio g B Teopeme. I[loaTomy mipu n — 0o

(Ane)(z,0) — (Ae)(z,0),
(BrAne)(z,0) — (BAe)(z,0),
(AnBrAne)(z,0) — (ABAe)(z,0),
U T.J., TO ecTh upu Jjrobom k > 1 Beinosnsiercs (14).
B cuny (4) sesmaunnt (B, An)*e)(2,0) u ((BA)*e)(z,0) ssasiorcs nenpe-
pbiBHBIMU HeyObiBatomMu dyHKIusIMU nepementoii z € (1 — 4,1), To ectb
OJIHOBPEMEHHO

P(N(e) = k) = lim((BA)"e)(2,0) = z%ri)((BA)ke)(z,O),

P(N,(e) > k) = lim((BnAn)ke)(z,O) = sup ((BnAn)ke)(z,O),

z—1 z€(6,1)
P(N(e) > k) = sup ((BA)¥e)(z,0) = sup lim ((BnA,)¥e)(z,0)
z€(6,1) 2€(6,1) "
= lim sup ((B,4,)%€)(z,0) = lim P(N,(e) > k).
=0 e (51) n—o00
ITosnoxkum ok ok
£ €

n
Ucnonesys (13) u emmy 1, mosyuaem B urore nipu € — 0

On

2
lim P(N,(e) > k) = lim P(i Np(e) > tn>

= lim (exp{—tn(pn() +a+b)} + On(e))
= lim (exp{—t(1+0(e))(pn(0) + O(c) + a +b)} + On(e))

= nhi& exp{—t(pn(0) +a+b)} + O(e) = exp{—t(p(0) + a + b)} + O(e).

31ech UCIOMB30BaHb] yCI0BHe 02 = o2+ ((€), yCTAaHOBIEHHOE BBIIIE COOTHO-

2 —
menne p,(e) = pp(0)+0(e), a Takxke cxoguMOCTH pp(0) — p(0) mpu n — oo.

Teopema 2 mokazaHa.
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Aprop 6/1arojlapeH PEreH3eHTy 34 MOJIE3HbIE 3aMEYAHUSI.
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