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YIHUUIAB KOJYBYU YETI'APAJIU YMYMJIAIIT'AH TUKJTAHUAII
KAPAEHUHUHI BAJIAHJ] YETAPATA ETUB BOPUII BAKTH XAKHJIA
Xomxkuoaes Baiau PaxumakanoBuy
HamaHran MyXxaHauCIUK-KypUIUIIT HHCTUTYTH PO eccopu
AKypaes Oaum KamoruaanHoBHY
HamaHran MyxaHIuCIUK-KypUIUII HHCTUTYTH YKATYBYUCH
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Annomayun. Ywnab Konyeuu Kyuu ye2apaniu YMyMIAUI2AH MUKIAHUW HCaAPAEHU
Kapanaou. Kapaén uznapunune y3oxiauubd 6opysuu oKopu yeeapaza oupunyu mapomaba emuo
Oopuw 8aKMuHUHE YPMa KUUMAmMu Y4yH HCAPAEH CAKpAWUHUHE MAMEeMamuK KyMmuimMacu Hoaed
meHe OYiean X010a acCUMRMOMUK EUUIMA MONULSAH.

Kanum cy3nap: uecapasuii macananap, muKiaHuul #apaénu, ACUMNMOMUK EUUImManap

O BPEMEHH JOCTUKEHHUS BBICOKOI'O YPOBHS OBOBIIEHHBIM

MNMPOLHECCOM BOCCTAHOBJIEHUSA C 3AI[EP)KI/IBAIOI_[[EI71 FPAHI/IHEﬁ

Annomauusn.  Paccmampusaemcsi  0000wénHblll  npoyecc  80CCMAHOBNEHUA — C
3a0epoicusarowell HudxicHel epanuye. Ilonyyeno acumnmomuueckoe pasiodicerue 0as CPeoHe2o
3HAYeHUs. BpeMeHU Nepeoco O0CMUICEHUs YOANAUWeNCs BepXHell 2PaHUuybl MpaeKmopusimu
npoyecca, 6 ciydae, K020a Mamemamuyeckoe 0AHCUOAHUEe CKAYKA npoyecca paeHo HYJO.

Knroueewvie cnoea: FpaHullele 3a0aqu, npoyecc 60CCmMAaHOBIEeHUA, acumnmomudecKue
PA3N0HCEHUAL.

ON THE TIME TO REACH A HIGH LEVEL BY A GENERALIZED RENEWAL
PROCESS WITH A DELAYING BOUNDARY

Abstracts. We consider a generalized renewal process with a delaying lower bound. An
asymptotic expansion is obtained for the average value of the time of the first reaching the
receding upper boundary by the process trajectories, in the case when the mathematical
expectation of the process jump is equal to zero.

Keywords: Boundary problems, renewal process, asymptotic expansions.

KHUPUI

Tacomuduii >xapaHiaap ydyH yerapaBHil Macajajap XO3UPTH 3aMOH 3XTHMOJUIHKIIAP
HazapusACUAa MyXUM YpuH TyTaau. UyHKH ynap 3XTUMOJUIMKIIAP HA3apUACUHUHT TYpJIM amMallui
coxanapuaa kymina® taaOuknapra sra. Tacomuduii xapa€H HM3TapUHUHT OMPUHYM MapoTada
Oupop TYyIuIam derapacura eTud Oopumm OwiraH OOFNMMK OYyiraH Macanajgap derapaBuid
Macanajgap aehunaan. AManuéraa Kyrmiad WKKW, KyWH Ba IOKOpH uerapajiap OwiiaH OOFIIHK
Macajanap kKyrmiad yupaiau. byHmaii yerapaBuii GyHKIHOHAIAPHA YPraHUIIA, acoCcaH, 2 Ta
HyHanum Ky3aTuiaau. YiapaaH OupuHYHMCH uerapanap Ouian OOFiuK Oyiaran Tacoauduii
MUKJOpJIap TaKCUMOTH Ba XapaKTepPUCTHKAJapu Y4YyH aHHUK QopMmynajgap Tomum Oyica,
WKKAHYUCH aCUMNTOTHUK (popmynanap XOoCWI KWIHIIIUP. bupuHun WyHamumma xygaa Xycycui
Oynran Oab3u XoJUlapAa HaTKajdapra puIvil MyMKUH. LIlyHUHT y4yH MKKMHYM HyHaiauira
acocuit »bTHOOp KapaTuiaau. Yoy Makoja XaM MKKHHYM HyHanuIira Terunuid 0ynuo, yHaa
Ky derapa ymua® KoyyBuM OYiraH ymyMmilaliraH TUKIaHMII kapa€HM Kapanaaud. bynnpait
KapaSHiaap OMMAaBUU XM3MaT KypcaTUIl THU3UMIIApHIA, 3axUpajapHU CakJall, ONTUMAal
OoIIKapUIll Hazapusulapuaa, KeTMa-KeT TaxJII Macanajapuaa kymiad yupaiiau. Kapanaérran
Kapa€H HM3JIApUHUHT OMpUHYM MapoTalba y30KiIamud OOpyBUYM IOKOpH yerapara eTud Oopuim
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MOMEHTHMHHUHI MaT€MaTHK KYTHWJIMAacH y4YyH acHUMITOTHUK EHmiMa Xocui KwinHraH. bynpa
XKapa€H cakpalUIapUHUHT MaTeMaTHK KyTHJIMAacH HOJIra TEHr OynaraH xoi Kapanaau. by macana
cakpainuiap ypra Kuimatu Mandwuii 6yarad xon yayH [1] na kypuiaran.

TAAKUKOT MATEPUAJIJIAPU BA METOAOJIOTUSACH

Hkkura 6up-Oupura G6orinuk Oynmaran X, X,,..., X,,... Ba 6, 6,,..., 0.,... Taconupuit

MUKJIOpJIap KeTMa-KeTnuru Oepwiran OYynub, xap Oup KeTMa-KeTIuKAaru Ttacoauduii
MUKJIOpJap ¥3apo OOFIMKCU3, OMp XU TaKCUMIIaHTaH Ba P ( X, > 0) P ( X, < 0) >0, P (91 > O) =1
OyncuH.

So=0,8, =X+ X, +..+ X, O(t) =max{k 21:6, + 6, +..6, <t}, X (t)=S,,

OenrunanuiapHd Kuputamus. X (t) tacoquduil xapaéH conmap ykupa 6, 6,,..., 6,,...

Tacoan¢uii MomeHTIapaa Moc pasumaa X,, X,,..., X,,... O0rIuKcu3 tacoau¢uil caxkpauuiapra
sra Oynran Ttacomudmii madmumHM wdomamaigu. X (t) kapa€H, ojaTaa, yMyMJalliraH
TUKJIAHUII >Kapa¢Hu AeWuIaau B 'y, YMyMaH oJiraHja, Oup >kuHciau O6ynmaiinu. Arap taconuduit

MUKIOp 6, KypcaTKM4WIM TaKCUMOT KOHyHuWra sra Oyaca, X (t) Oup >kuHCIM Oyiaaam Ba

ymymianirat [lyaccon xapaéuu 1e6 HoMIaHaIu.
Y (t, a), (t 2 O) Tacoauduii xKapaéHHU KyWuaaruya aHUKJIaiMu3:
Y(0,a)=0,Y(t a)=X (t)—a—mln{—a;lsrl]: X (s)} a>0.

Y(t,a) [-a,0) uHTepBanHMHr Kyil derapacu ymuiab KomyBunm Gyiran Tacoaudmii
x)apaéuaup. byHnmaii tacomudwuii skapaéHnap, OKOpHIa TabKHIJAHTAHUICK, KYIUIad amauid
Macananapaa yupaiiau. Uxtuépuii b >0 con yuyn

n(a, b)=inf{t>0:Y(t, a)=b}
o6yncun. Y xonna ﬂ(a, b) Ttaconuduii MUKIOP Y(t, a) XKapaéHHUHT OUPHHYKM MapoTaba D
COHMJIAaH KWYMK OYIMaraH KuiimMaTra SpuiIiil MOMEHTUHU aHUKIalIu.

Ymby w™akomana XapakTepucTuk (QyHKknusulap Ba (akropusaius —ycylmiapuaaH
¢doitnananuo, n(a, b) Taconuuii MUKIOPHUHT MaTEeMaTHK KYyTHUJIMAcH Ef](a, b) Y4YH
a— o, b—> oo, EX; =0 6ynranaa acuMnToTuK EWUIMAa TOMMIAIN.

TAAKUKOT HATU/KAJIAPU
Ymly wumparu acocuil HaTwkaHu ucbormam yuyH [2], [3] makonmamapiaaru 6ab3u
HaTwkanzapaa Qoiinananuinanau. ByHUHT yuyyH KyHuaara mapT YpUHIM OVIHIIN Tajaad dTUIaIu:

(C) Ee™™ < oo, —a<A<B,a>0, >0 EX =0 Ba X, tacommdpuii MHKIOp

a0COJIOT Y3JyKCH3 KOMITIOHEHTAara sra OyJICuH.
bup karop Genrunanuiap KHpUTaAMHU3:

n,=min{n>1:8 >0}, n.=min{n>1:S <0}, ». =S

ny!
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a,(x)=E(z_+X, ;(_<x)-(E;(_)7l, by (X)=E(z. —X ;(+2x)-(E;(+)fl,
Alz.[ao(x)dx, Azzzjxao(x)dx, Bl:_[bo(x)dx, Bzzzijo(x)dx, w, =2/ EX?,
0 0 0 0
E 52 E 72 EyP Ey° V2 uv
ulzl//lE_ji:’ Vi =-y, ZJr, C =U, +Vy, 02:3;;((:_3E;;__+21;12+2;112+A2.

Y(t, a) omman S

Tacoaupuii MUKIOpiap WUFUHAMCUAAH Xocwi Oynran Ttaconuduil madgunuiap yuys [2], [3]
MaKoJiajapaard 0ab3u HaTHXRanapaaH Goigarann0 KyHuaaru TeoOpeMaHn XOCHIT KIJIaMuU3.

, opacujgaru OOFJIaHMIAH Ba OOFIMKCU3 OMp XMW TaKCUMIIAHTaH

Teopema. (C) wapm 6axcapunean o6yncun. Y xonoa wynoau & >0 conu masdxicyoku,

a— o, b > o0 6yreanda

P . c g _Vi+2yb
En(a,b)=(EX))"E6{(a+h) y, @R @A e) )
(b2 +2bB, + B,) — LT3, 0(e ) +0(e )

c,+2y,(a+Db)
MEeH2IUK YPUHIU OY1aou.

Tabkugam JI03UMKH, Te€OopeMaZa HMINTHUPOK 3Ta€TraH & COHHUHI KuiimMathn 1-— Eet™

¢yHKUMSHUHT —¢ < RéA < & coxaja aHAIMTUKINTHHY CaKJIalliura Ba KOMIUIEKC WIU3/1apra ara

OynMaciurura OOFJIuK.
MYXOKAMA

Maxonaga Kapamaérran 7(a, b) rtacoqmuit MuknopHM ypramumra  Kyuiab
MyautiIapHUHT WIMAN UIIapu Oaruinianrad. bab3u 6ubmuorpaduk Masaymornapuu [4]-[7]

Ja TOIMHII MyMKHH. X (t) Oup KUHCIU OOFJIMKCU3 OPTTHUPMAJIA Tacoauduii >xkapaéH OViranaa
[6] nma 77(a, b) taconupuii mukaop Jlamnac-CTuitebec akCIaHTUPUIIHN yuyH, [7] na E?](a, b)
VU4yH acHMNOTOTHK ¢&imnmanap tomwiraH. bupox [6], [7] wmmapma X (t) Tacoauduii
*apa8HHUHT TU((Y3NOH KOMIIOHEHTACH €KHM YM3UKIU OFUIIM (CHOC) MaBxKyld OYnmuiim Tanad
KWIMHTaH. SIbHU 3WHACUMOH Jkapaémiap dvetnad yrwirad. Illynunr yuyn Oy epma X (t)

yYMyMJIalirad TUKJIaHUII )KapaéHI/I, SAbHHU 3MHACUMOH xcapaéH 65'/J'Il“aH XOJI KapaJiraH.

XVJIOCA
Wkku yerapa Ownan Oofnuk Oynaran Ttacoguduil uerapaBuil (QyHKUIMOHANATApHU
Vpranumi, ynap kymiad amanuil TaaOukiapra sra OYNraHiurd ydyyH, MyXUM aXxaMmusaTra fra.

YerapaBuii (QyHKIMOHAIAPHUHT, XYyCYCaH, n(a, b) HUHT TaKCUMOTHMHHM Ba YJIAPHUHT
XapaKTepUCTUKATAPUHU YpraHUIl eTapiu Japaxana Mypakkad Ba HO3UK aHAJUTHK YCYJUIApHU
KYJJIAIIHU TaKa30 3Tagu. YOy MakojaJard HaTIKAJIApHHU OJIMIINA, acOCaH, aHAIUTHK YCYI
xucoOmanran ¢akropuzanus ycynu KymiaHwirad. ONHMHTaH HaTIKaIap dSXTUMOIIIUKIAP
Ha3apUSACUHUHT KYTU1a0 TafOuKHii coXanapuaa KYJUTaHUIUIIA MyMKHH.
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