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MATEMAT HKA

q. A. TATAMIUUKUH
Ob OJJHOM OBOBIIEHWUU PSIOA ABEJY

(I1pedcmasaeno axademurom C. H. Beprumeiinom 28 VI 1951)

O6osnayum yepes A MHOXeCTBO (DyHKUHH, AONMYCKAOUMX NPH X >a
TPOW3BOJAHBIE BCEX TOPSAKOB, Yepe3 X, — AHCTBHTEIbHOE YHCJO0, 6OJb-
mee a, U 4epes

KXoy xl; Koy oes
apHdJMETPl'-{ECKYIO NIPOTPECCHIO C NOJOXKHTEJbLHOH PasHOCTBIO
T = Xp41 — Xp-

Bynem wnaseiBate ¢ynxuuio f(x) H3 A IOJOXKUTENLHO ONpELENEHHOMH,
€CJIH BBINOJHEHB HEPABEHCTBA

(=) P >0

npH a4 <<x<x, k£=0,1,2,... IlonoOHule HepaBEHCTBA BBEJ BIEPBHIE
C. H. Bepumreita (%, 2).

IIpuMepoM NOJOXKHTENLHO ONPENeNEHHBIX (YHKLUHA MOTYT CJIyKHTb
nosMHOMBl AGess

(x

o — ) (2 — )+

nl (1)

H HX JHHeHHble KOMOMHAIHH C HEOTPHUATEJNbHEIMH K03(h(dHIHeHTaMH.

B wMmuoxecTBe A MOXHO yCTaHOBHTh HEKOTOPBIH HENOJHBIH TOPSAIOK
(w), ecan ycnoBuThCs MHCATD f, (X) C f; (X) B TeX cayyasx, KOr[Ja PasHOCTb
Jf1(X) — f5 (x) mosoxuTensHO onpeaeseHa.

Mer Gynem HaselaTh HOJIOXKHTENBHO ONpENENEHHYIO, HEHCYe3alollyio
TOXAeCTBeHHO (yHKuMIO f(X) W3 A HEPA3JMOKHUMOH OTHOCHTEJbHO
HENOJIHOrO0 PacmoJiOXeHHusa (), ecJM OHA KOJHHEeapHa CO BCEMH CBOMMH

MOJIOXKUTENILHO ONpeNeJeHHbIMH MHHODAaHTaMH, T. €. €CJHU [/ Hee H3
HEpPaBEHCTB

P, (x)=

OCe()=f(x), rre o(x) €A,

crenyer paBeHCTBO ¢ (x) = Cf(x), rne C— HekoTopas MOCTOSIHHAA.
Herpyaro y6eautbes, 4To npu paccMaTpPHBAEMOM HEMOJHOM PAacHoJO-

KEHHH (©) MHTEPNOJALMOHHBIE NOJHHOMBI AGess (1) HepasJoXKHME], T. €.
HYTO N3 HEpaBEeHCTB

0 < (—1)fe™ (x) < (=1)*P (x), ¢ (x)€A,

BBIOJMHEHHBIX npH a< X< X, k=0,1,2..., BHTEKaeT PpaBeHCTBO
@ (x) = CPy (x), rne C — HexoTOpast MOCTOSHHAS.
2 [AH, 1. 80, N 1 17



Taxum 06pasoM, BONPOC O PasNoXKeHMH AaHHOH (yHkuum F(x) B pan
Abeus

(xg— %) (x, — )"

F(x)= Na, .

V.

MOXKHO PacCMaTPHBaTh KaK BONPOC O PA3NOKEHHH 3TOH QYHKUHH B pan
10 HEPa3JoKUMbIM (PYHKIUAM NOJIYYNOPALOYEHHOIO JIMHEHHOr0 NPOCTpaH-
ctBa A TpH HENMOJHOM PAacCHOJIOXKEHUH (w).

HenasHo Mbl moxasann (®), oaHaxo, 4yto kpome moJuHoMoB Abens (1)
B A CyuecTByioT ¥ APYTHE HePasJOXKUMble OTHOCHTEIbHO (w) (QyHKUKH.
TakoBoii spaseTcs QyHKIHsA

n'P, (x) o] Y2

=(G—x)e * . (2)

lim ——
-ses Ryl

Janee MOXHO NOKasaTb, YTO (QYHKIHH

S I pre e =pe ™, 0<p <%<7" ()

TaKKe Hepas3JoXHuMBl, H, kpome ¢QyHkuuit (1), (2) u (3) u KoAHHEAPHBEIX
¢ HuMU QYHKUHHA, APYrHX HEpasnoXKUMbIX (QYHKUHA HeT.
Taxum 06pasoM, BOSHHKAeT BOMPOC O mpexacraBieHHd GyHKIHH u3 A
B BH/E JIHHEHHBIX KOMOHHANUI HEPA3JIOXKUMBIX OTHOCHTENbHO (@) YHKIHMH.
IMosoxuM AJsg KPaTKOCTH

e?«(x.,-.t) M (x,—x)

A—p

Rx )=

npu 0<t <1,
riue

e = el =1, 0<<p< <A

Xo—X

R(x,1)=(xo—x)e = .

Haur raBubli pe3yabTaT MOXKHO COPMYTHPOBATh CJELYOUIMM 06pas3oM:
Teopema. Pyuxguio F(x) uz A moxcHo npedcmasums 8 sude

- . Ey—2) (x,— X1 3
F(x) = Ma. - + (R 920 (4)

v=10 0

npu x>a, 20e Koappuyuenms @, Heompuyamesbrsl, A& PYHKyus o (t)
sonomonno sospacmaem npu 0 <t <1 mozda u moasko mozda, Kozda
dynryus F(x) nosoxcumenrsHo onpedesend OmMHOCUMEAbHO (w), m. e.
Koz0a

(—1)*F? (x>0

npu a<lx<x, k=01,2,...
ITpu amom urmezpar KAJO NOHUMAME 8 CMbLCAE

1

1
SRmnwngﬁjM&nmm.

b
}

B wnamem [goxasaTenbCTBE HIrpaioT CYWECTBEEHHYIO POJIb ciaenyioulne
ABE JIEMMBI:
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Jlemma 1. Ecan dynxyus ¢ (x) us A noroxcumensro onpedenera
omrocumenbro () i ecau

¢® (x) =0, £=0,1,2...,
nmao

(—1)* 5 [ () + v’ (x + )] > 0

npu a<x<x, k=0,1,2,... ITocmosnuyw te Heib3s 3aMeHUMb OOAb-
* X—x
uleil, Kax MO MOJNICHO Ycmawosums, 86.6pas @ (x) = (x, —x)e ~
Jlemma 2. Ecau gyuryust @ (X) 3 A noaosxcumensro onpedesena
omuocumensno (w) u ydosaemeopsem yeaosusim (*%)

¢ (x) + Teg' (x+17)=0

? (xﬂ) T 0!

Xy— X

P(X) = —¢ (%) (Ko —x) € * .

Pasaooicerue (4) onpedesero 00RO3HA4HO, ecat PyrKyus o (t) HOpi-
posana coomsemcmayowum 06pasom. Koagguyuenmo. a, umeiom 3nasenie
a, = (—1)"F”(x,). |

B kauectBe npumepa paccmotpum pax Abens

=]

Ex(\n‘ — )1
=] v(l+vr) ’

KOTOPHI cooTBeTcTBYeT QyHKuuH In (1 + x) npu x, = 0. Aandan (*) obpatua
BHHMaHHE Ha TO, YTO 3ITOT PsJ CXOJAHTCA HA BCEH KOMIJIEKCHOH IJIOCKOCTH
npu v=~0, HO ero cymma He paBHa In(l + x), kak mnoaaran AGeasb (°),
HU B Kaxoi obsactu. @ynxumio In(l 4 x), 0aHAaKO, MOXHO TNpeICTaBHTH
IIPH IOMOIIH pacCcMaTPHUBaeMOro HaMmu o6GobuieHHOro «psgar» AGens npu
a=—1, X,=0 n nmpu awbéom = >0, tak Kak ¢yHkuus —In(l 4+ x)
IIOJIOXKHTENBHO ONpeaeseHa.

OrMeTHM CaeAyIOlHe CBOHCTBA HENOJHOTO PAacHoJoXeHUs (o):

1. Ecau ¢ynkunn Hekotoporo MHoxectBa M u3 A wnmenT o6uLyio
MaXXOPaHTy OTHOCHTEJBHO PACIOJOXEHHs (®), TO CpPelu Ma)XOPaHT MHO-
wecrsa M umeercs HaumeHbmas (°).

2. Tlpeaenvnas GyHKUHA CXOAALIEHCH NMOC/EN0BATENbHOCTH

fl(x)’ fz (x), f3 (JC),.-.

I0JIOXKUTEJNBHO ONpeneNeHHBIX OTHOCHTENbHO (0) ¢yHxkuui u3 A Bceria
IOJIOXHTENBHO ompenesenHas GpyHkuus us A.

[Tosyynopsnouennoe JuHeiiHOE NPOCTPAHCTBO A MOXHO HM3yuyaTh, Kak
MBI 3TO HeAaBHO Aesaau (%), moJb3yach oOLIeil TeopHeid JHHEHHBIX IOJY-
ynopsao4yeHHBIX npoctpaHcTB (7). OrmerusM, ojHAKO, 4TO B A MBI MOXKeM
MMETh KOHEYHBIE MHOXXECTBAa ()yHKLHMIl, KOTOPBIE HE HMMEIOT 06LIei Ma)o-
PaHTHl (3TO OGCTOATENLCTBO HE ABJIAETCHA MPENATCTBHEM JJIst HANIUX LeJeii).
Tax nanpumep, pysxuus sinx u nocrosunas 0 He umeoT o6wIeH MaXKO-
PaHTH OTHOCHTEJbHO (®) MpH @ = —o0, Xo=0 u v ==/2. B camom xeie,
€CJIH TMPEANOJIONUTh NPOTHBHOE, TO HETPYAHO MAO0KasaTh, 4T0 (YHKIMNIO
sinx MOXHO npexacrasuth B Bujae (4), npuyeMm @y =0 u « (f) — Hekoropas
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¢yskunst ¢ orpaHuyeHHbIM uamenenunem Inpu 0 <7< 1. Takum oGpasom,
[IpH BCEX 3HAYEHHAX X 6)",!161\'1 HMETH

1
sinx = S R (x, t)do (1),

0

4YTO, OYEBH/JHO, HEBEPHO, TaK Kak

1
lim { R (x, #)da (£) = 0.
X—»00 b

HccanenoBanue oCTaTOYHOro ujeHa psana AbGens, KOTOPOMYy NOCBfLIEHA
Hama pabota (%)), W HacTOAllAsA 3aMETKAa B H3BECTHOM CMBIC/IE aHAJIOTHYHEL
HCCJaeN0BaHMI0 ocTaToyHoro paaa [omyaposa — Jluacrona (%, '), xoropoe
nposesx C. H. Beprmreiin (M).

B 3aka0ueHue 3aMeTHM, 4To 06001IeHHBI «psia» A6ens (4) B HEKOTOPBIX
CJayyasX BeCbMa yH00€H JUIsi MPHJOXEHHMI K TaK HasbiBaeMbiM Anddeper-
MaibHBEIM YPaBHEHHSM C 3aMas/ABbIBAIOLUIHM apryMeHTOM (32

Codmuiickuit ynupepcurer [MocTynuio
Codust, Boarapus 21 VI 1951
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