ISSN 1683-4720 Tpyas:t UITIMM HAH VYkpaunsl. 2011. Tom 22

VIIK 517.5

(©2011. H.II1. BorukoBa
OB ACUMIITOTUYECKIX CBOMCTBAX ®YHKIINI JIE2KAHIPA

Usy4atorca acuMunrormdeckue cpoiicrsa dynkuuit Jlexxannpa PY(t) upu A — oco. Ilonyden anasor
acUMIITOTHYeCKOro psana Beccens s t € (1;+00).

Karoueswvle caosa: pymnrxuyuy Jleorcandpa, gynkyuu Peppepca, acumnmomuveckuts paod.

AcumnroTrueckue CBOMCTBa PasIMUHBIX CHENUATIBHBIX (DYHKIMH UTPAlOT BaXKHYTO
POJIb B aHAJIM3€ W IPHJIOKEHUsIX. B HACTOsIIee BPeMsl PA3BUThI HEKOTOPBIE OOIIUe Me-
TOJIbI, TIO3BOJISIIONINE CYNIECTBEHHO IPOJBUHYTHCS B 3TOM HAIPABJIEHUN (CM., HAIIPUMED,
[1]). Bmecre ¢ Tem, ocTaercst erie MHOIO BOIIPOCOB, TPeOYIONMNUX BbisicHeHUsI. B yacTHOCTH,
B HEKOTOPBIX 3aJadaX MHTErpajbHONi MeOMETPUM BaykKHOE 3HAMEHHE MMEET HaXOXKJICHUe
ACHMITOTUYECKUX PsAoB Tuia Beccens aus dbynkuuii Jlexanapa Py, korja t € (—1;1)
wi t € (1;400) (em. [2, wacrs 2]). B pabore [3] mocrpoen Takoil acuMmToTHYeCKHit
pan st byukuuit Jlexkanapa wa (—1;1). Leab ganuOoli paborThl — u3ydeHUe Cirydasi

€ (1; +00).

Hnake€Zi,peN, acCur e (0,7) nosoxum

—‘;:flr , ecau k HeYeTHO,
di(r) = k—il, ecnu k 4derHo, k # 0, (1)
0, ecin k=0,
Ag = (shr) ™"z,
(D)™ (34 m) !
=1 2 H p:
Ap = (Sh 7”) =3 Z - m Z Wdlﬂ (’l”) e dkm (7’),
m=1 E1+...Akm=p m
rie (a)p = Fgfl(z;c ) cumpou [Toxrammepa. OCHOBHBIM PE3YJILTATOM JIAHHONW PabOThI sB-

JIdeTcd

Teopema 1. ITycmo € € (0,7). Tozda npu X — oo, |arg | < m — € umeem mecmo
ACUMNMOMUNECKOE PASNONHCEHUE

2
Py )~ o T )
T (2v — u +3) Ay
(cos ()\r — Z(l —2p) ) (120 ,,Z:(:) (i)\)2u2—u+§ + (2)

T 21/ —u + ) As
2 (3—2 v+1
sin ()\r 4(1 2u) ) ) E

58



06 acuMmmToTHYECKHX CBOHCTBaxX QyHKIHI JlexkaHIpa

YHacruble cirydan TeopeMbl 1 6bun n3BecTHbI panee. Hanpumep, B [2, gacts 2, hopmy-
na (2.14)] 6bUI0 BBIIKCAHO JiBa Y/IeHa aCUMITOTUYECKOTO pasiioxkeHus: (2). DTOT pe3yiib-
TaT 3aTE€M UCIOJIB30BAJICA JIJI U3YYCHUsT HEKOTOPBIX BOIPOCOB MHTEIPAJIbHO TeoMeTpIn
Ha runepbosmaeckoM npocrpancrse. OTHOCHTENBHO JAPYTUX YACTHBIX CJIy4aeB TeopeMbl 1
1 GJIM3KHUX BOIPOCOB M. [4, gactb 2|, [5, rinasa 6, § 3.

Jloxasamenvcmeo meopemoi 1.
[Tycrs crauana Rep < % Torma no dopmyse Mesnepa-/lupuxie (em. [6, 3.7 (27)])

hr)H o 1
PY [ (chr) = (S/ eM(chr — cht) 2 dt. 3
oyt = i e ) Q

O6o3naunm i
I(\) = / e (chr — cht)™#24L.

T

U3 acumnrorndeckoro pasioxkenus uarerpaios @ypee (cm. [1, rrasa 2, § 10, myskr 10.3,
teopema 10.2]) numeem

) el ) S Dl s ) A,

| N\ p—pit-L
=0 p: (i\)P K3

ei)\rir(p_u—'_%) Ap

p=0 p! (Z')\)p_“"'% ’
rjie
1
dp chr —ch(t—r)\ " 2
t=0
Orcrona
I(\) ~ 2cos (x\r — E(l — 2#)) ot 5 (1-2u) i P(2v—p+3) Ay N
4 = <2V)' (i)\)Quﬁqu%
25sin ()\r — z(1 — 2#)) i (3-2m) i Pv—p+3) Awn ()
4 =0 (2l/+ 1)' (Z.)\)nyﬂ‘i’% .

Berancmm Ay, Tlo dopmyie Teiinopa

chr —ch(t—r) chr(l —cht)+shtshr

t - t

1 0 t2k o0 t2k+1
| —ch h )=
;¢ r;(2k)!+s Tkzzo(2k+1)!
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H.II. BoorakoBa

Z;w+4ﬂ%“% (5)

be(r) —chr, k — HeuerHo,
T =
F shr, k —uaerno, k=0,1,....

e

[Tepenuiem (5) B BujIe

chr —ch(t—r) =tk B
" =shr (1 + ; MGk(T)> =shr(1+7(t)), (6)
rie
o0 & —cthr, k — meuerHoO,
t
T(t) = Z mck(r)a cp(r) =4 1, k —uerno, k # 0,
h=1 0, k=0,
k=0,1,.... )
[Monoxkum F(x) = (14 ) #72. Torga (cm. (6))
dp 1 1 dp
_ —u—5 —pn—3 — -z &
Ap = Ghr)d Gn (e r@) )| =GR SRR

Ncnonbzyem dpopmysry

p (m) - m m
Fea)® = > S EO Y () nrote o). sz

m!
m=0 k=0

(em. |7, nmokazaresberBo Teopemb 2.11]). Tlockonbky 7(0) = 0,

P p(m)
(For)® () =3 L0 omyo) ) 1. ()

[Tostoxkus B hopmyite

1
o fu)® = 3 |p7|f1(kl) k)
bt T 1l o
fl = ... = fm = T, HO-Hy(II/II\/I
|
(Tm)(p) _ Z 0 p: - 'T(kl). T(km), s 1 .
k1++km_p s Vim
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m)!
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06 acuMmmToTHYECKHX CBOHCTBaxX QyHKIHI JlexkaHIpa

Taxum obpazom,
1 & F(m)(O) p!
Ap=(shr)r2 Yy —=2 M ). Fm(0), p>1.

VYauThIBas, 9TO

Fim(0) = (1) (; +u>
r00) = - exlr) = dy(r)

(em. (1)), uz (3) u (4) momyuaem (2) wis Rep < 1. O6mmit coyuait caepyer orcrona

CTaHAPTHBIM METOJIOM [IPOJIOJIKeHHsI 110 lapamerpy (cm. [6, 2.8 (30)] u [1, riasa 2, § 10,
nyukT 10.3, nokazaresnbcrBo dhopmyiabt (10.61)]). Takum obpasom, Teopema 1 jokazana.
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N.P. Volchkova

On asymptotic properties of the Legendre functions.

Asymptotic properties the Legendre functions Pj'(t) as A — oo are studied. An analog of the Bessel

asymptotic expansion for ¢ € (1;+00) is obtained.

Keywords: the Legendre functions, the Ferrers functions, asymptotic expansion.

H.II. BoaukoBa

IIpo acumnroTudyHi BiaacTuBocTi pyHukIin Jlexxkanapa.

. . i "
Bupuarorecst acumnrorndsi BiactuBocTi dynkiiii Jlexkannpa P§(t) mpu A — co. Ozmepxano aHasor

ACHUMIITOTHYHOrO psiny Beccenst muist ¢ € (1;+00).

Karouwoei caosa: pynkuii Jleorcandpa, gynruii Peppepca, acumnmomustuts pao.
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