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TeHrnaManiyr cunmi OVammE Kypeariiras Kpuruk I'BIf Hazapuscn acochit JEMMAchiiitd
anddeperuuan ananori neGOTAAHNG, YHHHI KIACCHK JANMHT TeopeMaiaphi Creitn-Tuxomupos
yeyan Gunan neGotnamaary Ky maniaain UMKORUTIApPH SAr0M TeopeMacH MHUCOanaa TaxIni
FTHITaH.
RESUME

in this paper an asymptotical behaviors of stationary measures of Lamperti-Ney stochastic
branching processes model are investigated. This model is called as Q-processes in the literature.
in the case when the classical Galton-Watson processes (TBI) are critical we prove that the
generating functions of the stationary measures of Q-processes satisfy the Abel type functional
cquation: The differential analog of the basic lemma of the theory of critical I'BII is proved and its
possibility of application in proofs of the classical limit theorems by the Stein-Tikhomirov method
in example of the Yaglom theorem is shown.

HEJOKAJBHAS 3AJIAYA LIS O/IHOTO HEJUHENHOT'O
VPABHEHHSI TPETHEIO NOPSIIKA

Abyaos M.O., xans. Qpus.-mart. HayK (KaplV)
B obnacty D = {(X,I) =l<x<l, O<I< T} PACCMOTPHM YPaBHEHHE

Lu=u, — pu(X)uyyy —a({x, ), b{x.i)u, + c{x,1 )+ :ulp = FO) (1)
rae, Xp(x)> 0,u(0)=0,p20, f(x,/) -3anaHHn dynkums.

Ilpesamonaraeres, HTo kodhpuimenTs ypaBHeHHA (1) Geckoueuno AuphepeHiupyemnic
hyHKIHH.

HenokansHas 3anaya: Haiite B obnacry D peiuenye ypaBHCHUSA (1) yaoBicTeopsionee
VCI0BHAM

ul,=0= u":.l., u'\.z_,-—-u‘x:l =0. (2)

i3 pabote || And ypaBHEHWS (1) paccmMaTpuBaiecs JoKalblas Kpaesay 3a1a44.
Obosnaaum 1 (D) npocipancrso dyHKUHHA, DOAYYEHHOS 3aMbIKAHHEM dyuxunin 13

.
3
C7(Q) . y10B1eTBOPHIOIIUX YCTOBHAM (2) no HopMe

leals,, ), = j(;:“u'.,.. 1 +u’+u’+u)dD (3)
Teopema. [1ycTb BhITIOJIHEHBI YCIOBHA

b, M. 4,

L, 4)
a(x,0)=a(x,T), b(x.0)=b(x,T), c(x,0)=c(x,T)u dynxuns f(x.r) TaKosa, W70
f(x,1), fi(x,t) € [, (0), f(x,0)= £(x,T). Toraa cyuecTByeT eMHCTBCHHOE PENICHNC

sanawm (1).2)8 H(D).

3 |
a(x,0)-=|p'(x) 2 6> 0,e(x.1) -

v

Jlokazareabctso.  Ilyers {(p’(.\')} Gaswc  mpoctpanctea W7 (=LA (=11,
COCTABJICHHBIT M3 cOBCTBEHHBIX QYHKIUH 3a1a4H
\
~pl'= 49,9, o =@, , =0 ()
UpnGaiKennble  pelleHns 3alaim (1).(2) 6viem uckarh B suie. anEpKUHCKEX
HpHOTIGKEHNAIT
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kN = Zc':'g‘(r)(o, (x) (6)

o=

. 2 2
g,(1)=1,8,, (1) = sin——1,g,,(1) = cos—1.
T T
llocTosuueic ¢, onpeacinM U3 anreGpanyeckoii CHCTEMbI ypaBHEHHIT

[ekojlu™dD = | ggo;fdD. k+j=1.2,..m. (7)

D D
lla.ne. YCPE3 C H 6y11eM 0003HaYaTh PA3THYHBIC NOJIOKHUTCIALHLIC NOCTOAHHBIC, HE 3aBUCALILHE OT
m.

Tlomyyum pasHoMepHbIC 110 M OlEeHKH /Ui ['anepkuHckux npubmnkennii. (6) [l s1oro
YMHOXHM (7) Ha ¢}, 1 cymmupys 1o k+j noayunm

I(u,"’ —pa —au®” +bu" + cu" +|u"
D
W3 (8). uuTerpupys 1o 4acTaM B CHAY YCIOBHIT T€0PEMbI, HOJIYUHM

flaey @y +1u jdp < e [ 2dp (9)

“u" yw'db = I fu"dD (8)

o aemme Buumika {3].m3 (9) cieaver paspenmmocts anrebpanteckoii cueremst (7).
Aanee u3 (7) 105y #5M CIAEAY WOUIES PaBeiCIBO

U N | '} 4 J ’ L
I(u," — g’ = au + """ ) (~u )dD = J(f =bu' — cu" M-u" ydD (1%
H H
13 5T0ro pasencTsa, HHTEIPHPYS 110 YACTAM # HCIOML3VA OLEHKY (9), nonyunm

_[[(‘u: Yo'y + (lu'"l “u")y )dD < cjfde (11}

Hetpy:no BHIeTh. B CHIY yCI0BHY TeOpeMbl U3 ypasHeHns (1) cietver yro,
mkzOzmhzT (1
Jlanee pacemoTpum cretviommil mrTernan
I(u,’j‘ —p’ —aul, +bu +cu” + (p+ D" v dD = }.(j; —au’, =bu"—cu"yudD (13)
Iy )

W3 (13), unrerpupys no uacism B CHAY YCIOBHI Teopemsl, a Tawke oueHku (9), (11)
MOy YHM

Jrl(ui',')z +(u") + (!u”f? u") |db < ('J‘(AI'J + f5ydD (14)

W3 ypasuenns (7) B cuny oueunok (9), (11). (14) umeem.
puxw € L,(D) (15)
M3 ouenox (9). (11), (14). (15) caeaver oOIpaHHYCHHOCTH [10CIEIOBATENLHOCTH
upuOamKeHnbx pemenuii {1 (x,r)} B nupoctpanctee M (L)), Iockonbky Bce HpoH3Bosible,
BXOAALME B ypasHenue (7) KsaapatwyHo cymmupyems! no otnacth [, moxuo Bwibpath

LU |

MOANOC/Ie/0BATEbHOCTL {2 | H nepeliT K npejeay no 1, —> 0 B cucteme (7), Herpyauo
MPOBEPHTH, 4TO Npescibias Gpyukuus npunamiexut npocipanctsy /(D). IMockonsky cucrema
(2, (N@,(x)} naotha L, (D). nocrynas anatornuno, ferko 10Kazars 410 npeieabHas (Ppynris

u(x.t), yrosiersopser vpasuernio (1) n.e.s D.

Tem cambiv cywectroBanue pewenns saxaun (1), (2) nokazane. JokakeM. Tenepi
CAHHCTBEHHOCTL JTOI0 pemiedua. Ecam w0, v ecre pewenns 3anaun (1), (2) to w=u—-v
VIOBJIETBOPACT VPABHEHHIO
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w, — g, —aw, +bw +owtin | u— vy = 0 (16}

v vywdD =0

PaceMOTpHM CIEAYIOMNE HHTETPa I(u, - pw, —aw_ bw +cw+lu’u-

"

i MHTErpHpV CTo MO 4acTaM, NoayHHuM
Y - x) - - 1 1p
j( w4+ w, )dD+ j—’%—w;ds-» _[(}u‘,fu — ey u=vdD =0 (17)
I Ay =8 n

B cui1y MOHOTOHHOCTH [2]

j(iu‘;"u-!v'j" wWu-v)dD =0 (18)
[To yCI0BHIO 1@ g(X) HMECM.
X} =
I-y—,)—)w\‘dS >0 (19)

Torna B cuny (18). (19) n3 (17) cneayer 410 I( w? +w’)dD < 0. Orkyaa cieayer, 4ro

"

w=0 8 D). Teopema JoKazana .
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PE3IOME
ViGy makonana umsukin O¥amaran yuint rapinGin Guria Tenriavara Kyinaran
HONOKAT MACATAHWRT CHNMHHIHT MARAVIHTH B2 ATOHATHIN FVSCATHINEMN.
RESUME

In the article. existence and uniqueness of the solution to a nonlocal boundary problem for
a partial differensial equation of the third order are proved.
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