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MATEMATHKA

AIIIMTPOKCUMALMU SPMUTA-NTAJIE
JJIsA CUCTEMbBI ®YHKIIUU MUTTATI-JIE®PJIEPA

A.Il. CrapoBoiiToB

Tomensvckuti 2ocyoapcmeennviii yuusepcumem um. @. Ckopunsi, I omens

HERMITE-PADE APPROXIMANTS
OF THE SYSTEM MITTAG-LEFFLER FUNCTIONS

A.P. Starovoitov

F. Scorina Gomel State University, Gomel

B pabote u3ydaroTcsi aCUMITOTHYECKHE CBOICTBAa MHTErpanoB DpmuTa. B wactHocty, npu j=1,2,....k U n—> oo HaiieHbl

aCHMIITOTHKM JIMarOHAJbHBIX anmnpokcuManuii Opmura-Ilane ﬂA;M (z;€/*) 1A CHCTEMBI SKCTIOHEHT {e’z}ll‘zl. AHanoruuHble

o .k
PE3YJIbTATHI MOJTYUEHBI U NJIsI CUCTEMBI BBIPOKIACHHBIX THIIEPTEOMETPUICCKUX (IJyHKI_II/II/I {IFI(I’ Vs ]Z)} jor

Knroueswie cnosa: unmeepaiol 9[7,\414"’[(1, coemecmHble annpokcumayuu Ha()e, annpoxkcumayuu 3p.wuma-17a¢)e, acumnmomu-

uecKkue paseHcmed.

The paper deals with asymptotic properties of Hermite integrals. In particular, the asymptotics of diagonal Hermite-Pade ap-

proximations 7y, ,,(z;e’*) for the system of exponents {e’}

are determined when j=1,2,...,k and n— oo. Similar results

are proved for the system of confluent hypergeometric functions {lFl(l, 7. jz)}f:].

Keywords: Hermite integrals, joint Pade approximations, Hermite-Pade approximations, asymptotic equality.

Beeoenue
PaccMoTpuM HabOp BBIPOXKICHHBIX THMIEPreo-
METPUYECKUX (QYHKIHN

F/(2)= F(Ly:A,2)=

© AP 0.1
=Y Lz j=12,..k
p=0 ()/)p
rac y — ONpOU3BOJIBHOC KOMIUIEKCHOE 4YMCJIO, OTJINY-
HOC OT 09_19_29"-9 (7)0 =]9 (}/)p = 7(7/+1)(7/+P_1)9

4 }/j‘.:1 — pa3nu4YHbIe KOMIUIEKCHBbIE dncina. [Ipuan-

Mast BO BHUMaHue paeHctso (y), =I'(y+ p)/T(p),
rne ['() — ramma-¢yHKimsa Jinepa, BUAUM, 4YTO
runepreomerpudeckue ¢ynkuun (0.1) sBiSIOTCS

¢dyskmmsamu Muttar-Jleddnepa [1, . 5, § 2.7, pa-
BeHcTBO 16]. IIpu y =1 nabop (0.1) mpexacrapmusier

. Az ok
CO0OH cHCTEMy IKCIIOHEHT {e”"}’ .

B naHHO#l crarthe ucciexyercs acUMIITOTHKA
COBMECTHBIX TpuOmmkennit Qyukuii (0.1) pammo-
HAJIBHBIMU Jpo0sSMHU ¢ OOIIMM 3HaAMEHaTeneM (arr-
npokcumanusamu Opmuta-lIlane). Bmepsoie Takue
KOHCTPYKLIMHM PallMOHANbHBIX (pyHKUMI (7151 cucTe-

MBI 3KCIIOHEHT {ejz}';zl) paccmarpuBanuchk 1. Op-

MHUTOM [2] B CBSI3M C JOKa3aTeJbCTBOM TPAHCLEH-
JIeHTHOCTH uncna e. CTporoe ompeneieHue MmosBU-
nock nozxe [3], [4]. B Hacrosiee BpeMs: MHTEpeC K
TaKMM alMpOKCUMALIIAM 3HAUUTENBHO Bo3poc [5]-{9].

© Cmaposoiimos A.IL, 2013

TpaguUMOHHBIMUA TIPHJIOKEHUSMHU aIIPOKCH-
Marmii Opmuta-Ilage SBISIOTCS TEOpHs alpPOKCH-
Manuu aHanutuueckux Qynkomit [10], [11] u Teo-
pust auodaHTOBBIX NpuOMmKeHnid uucen [12]. B
YACTHOCTH, OHM aKTHBHO NPUMEHSIOTCA B HCCIENO-
BaHWSIX anreOpanveckoil NMPHPOAbI MaTeMaTHYECKUX
KOHCTaHT (3HaueHui n3era QpyHkuuy PruMana B HaTy-
pPaTBHBIX TOYKAX, MMOCTOSHHOW Ditepa u ap. [12]).
BwMmecte ¢ TeM, COBMECTHBIE PallMOHAIBHBIE AMIpPOK-
CHMAIlM OKa3aJliCh IIOJIC3HBIMA B CIEKTPaITbHON
TEOPUH HECHMMETPHYHBIX PA3HOCTHBIX OIEPaTOpPOB
[13], [14] u B Teopuu ciryqaiitapix MaTpur [15]-[17].

3adukcupyemM NpPOW3BOJbHBIE IIEJble HEOTPH-
LaTeNnbHblE YUCaa n, m,, M,,...,m,. Ilo onpenerne-

k
HHUIO I10JIaracM m= m

M, n,=n+m-—m,
j=L2,....k. U3BectHO [4], yTO 1151 Mr060TO HabOpa
i (z)}’/‘.:1 rooMopGHBIX B HyJe (QYHKIMH TpU
j=L2,..,k CyImecTByIOT TaKh€ MHOTOUICHBI
j j
0,(2), F/(z), degQ, <m, degF] <n;, nis Koro-
pBIX
R..(2)=0,(2)f;(2)-F(2) =
1 0.2)
_ n+m+
=4z +....
Ecmu k=1, 1O cormacuo teopeme Ilame [3,
Teopema 1.1.1] mHorounenst Q, (z), Pn] (z) ompe-
JIETISIFOTCST ¢ TOYHOCTBIO JI0 OJJTHOPOJIHOM KOHCTaHTEHI,
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A.Il. Cmaposoiimos

a MX OTHOIICHHE 33J[aeT €AWHCTBEHHYIO PAIlOHAIIb-
nyto dymxumo 7, (. f;) = P (2)/ 0, (2), xotopyo
Ha3bIBAIOT annpokcumayuei I1lade nns f,(z).
IIpn k> 2 npobu
7, () =7 (zf) =P ()0, (). j=12...k

ycnosusimu (0.2) onpenenstoTcs, BOOOIEe TOBOps, HE
OJTHO3HAYHO. B ciyvae eMMHCTBEHHOCTH MHOXECTBA
{ﬂ’{‘m (z)}'j‘.:1 €ro DJIEMEHTHI Ha3bIBAIOT aNNpPOKCUMA-

yuamu Spmuma-Ilade (coemecmHubimMu annpoxcuma-
yusmu Tlade) mns cuctembl (QyHKIMH fj.(z)}’j‘.:l.
EnMHCTBEHHOCT, MMEET MECTO, HANpHUMeEp, IS CO-
BEPILEHHBIX CHCTEM (PYHKUMH (OIpeAeNneHrne U Mpu-
MEpBI COBEpIIICHHBIX CUCTEM cM. B [4]). B wacTHOCTH,
i A .
npu y =1 cucrema F’(z)=€"", j=12,..,k saBus-
eTcst copepiieHHOH [4, Teopema 2.1]. be3 dpopmans-
HOTO OTIpeneNeHus 3ToT (akT ObUT YCTaHOBIEH Op-
MHTOM.

Opmut [2] BBeN B PacCMOTPEHUE HHTETPAJIBL,
KOTOpBIE Mociie HeOOoNbIIuX Ipeobpa3oBanuil [4]
MPUBOAAT K pemieHuto cuctembl (0.2) s Habopa

J() = Sk
OKCIOHEHT {F/(z) =€} :

n+m+1 k

z ® myq,-2x
Q,,,(Z)=mfo [ [T (=) Je

Az _n+m+1
o0

e

P"// (2)= (n+m)! %4

[x" ﬁ (x—4)" e "dx, (0.3)
i=1

eﬂ/zzmmﬂ 4

(n+m)! 70

B nepBeix nByx mHTerpanax (0.3) uHTErpHpOBaHUE

OCYIIECTBIIICTCS 110 KOHTYPY, UAYLIIEMY B +00 U

Rez>0. Tlpu Rez <0 suauenus Q,(z), Pnj (2)

HaXOJATCSl C NOMOIIBIO AHAIUTHYECKOTO IMPOJIOI-
’kenus. B unTerpase, onpenenstoneM R’ (z), un-

n,m

R, (2)= [x" ﬁ (x=2)" Je ™dx.

TErpupoBaHUE MPOBOAUTCS MO JIIOOOH KPHBOMi, CO-
eaunsirouieii Toukn 0 u 4.

Opu A, =j, j=L2,..k u n=m=m,=
=..=m, suauenus Q, (1), P’(l) sBusorcs pa-

[IMOHAJBHBIMM YHCJIAMH H JIETKO BBIYHMCIIAIOTCS, a
R’ (1) yObIBAaEeT K HYJIO IPU 71 —> 0. DTH U JPY-

nm
rue cpoiictBa uHTerpanoB (0.3) ObUTH BUPTYO3HO
HCTIONB30BaHbl DPMHUTOM Ui 0OOCHOBAHUS TPAHC-
neHneHTHoctu yucna e [2], [18]. Heckompko yc-
JOXKHUB  paccyxnueHus  Opmuta, JluHneman
(1882 rom) mokasanm TpaHCIECHIACHTHOCTh YHCIA 77,
peIIvB, TEM CaMbIM, OHY U3 CaMBIX CTaphIX 3a1ad
MaTEeMAaTHKH — «3aJady O KBaapaType Kpyray.
[IpennmoxxenHoe M mokazarenbcTBO [18] cymiect-
BEHHO OMNMHUPAETCs HAa COOTBETCTBYIOIINE CBOWCTBA

unterpanoB (0.3), MOPOXKIEHHBIX cUCTeMON (DyHK-

k

v { A/z} 2{ _ 6
oun e j=1» rac j pa3jIMvYHbBIC ajircopanyc-

CKHEC YHCJIa.
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BaxHBIM CTUMYJIOM Ui JajbHEHMILEro U3yde-

HUs cBOMCTB uHTerpaigoB Dpmurta (0.3) crana 3agada

E.M. Hukumiaa 00 HMCCIICIOBAaHMM CXOAMMOCTH

anmnpokcumanuid Dpmuta-Ilane s cucreMbl dKc-

noHeHT. Ee pemenue Obi10 nomyueno A.W. Anreka-

peBbM [19], KOTOpBIM Omucan acUMITOTHKY IOBE-

JeHus mepBoro u3 uaTerpanoB B (0.3) u, ommpasch

Ha TIONYYCHHBIH pe3yNbTaT, IOKa3all, 4YTO IMIpH
. J Lo

n+m — +oo i moodoro j=1,2,...k ﬂn/’m(z,e =)
A

CXOIMTCA PaBHOMEPHO Ha kKommakTax B C k ™.

Panee mnpm k=1 paBHOMEpHas CXOAMMOCTb

Tpm (z;€°) k € Obuia nokasana Iepponom [20].

B [21] A.W. AnTekapeB CyleCTBEHHO 0000-
WA peABIAYyIHe pe3yapTarel. OH YCTAaHOBUI, YTO

j k -
cucreMa {F/(z)}), sBIAETCA COBEPILICHHOH MpH
npousBosibHoM ¥ € C1{0,—1,-2,...}, kpome Toro, s
(ukcupoBaHHBIX 7 W m; TaKux, 4to n=m, —l,
j=12,...k, obuwii sHamMeHatens () (z) M OCTATOK

R’/ (z) B3TOM cllydae UMEIOT B

n,m

_ ( ) an+n+y
Q0 (2)=—/F———X
" r
k (kn+n+y) (0.4)
xjow [x"7! H (x=2A)" e *dx,
i=l1
Az _kn+n+l
~ e’z
Ryn(2) =
s YR
( j) (7/)kn+n (05)

’11 n+y-1 k n; —zx
x| Tx 1;[(x—/1,.) le dx,
rJIe MHTErPaIbl UMEIOT TOT XK€ CMBICI, 4TO U B (Hop-
mynax (0.3). B [21], B yacTHOCTH, MOKa3aHO, YTO
mpu |z |£L u n+m— 4o

k
= () Zi:lﬂimi
Z)=expy—————z X
2 P n+m+y—1

><1+O[ ! j
n+m

3nech U Janee L — MOJNOKUTENbHAsI TOCTOSHHAS.
U3 (0.6) BeiTekaer [21] paBHOMepHasl CXOJIH-

mocts 7, . (z;F]) x F/(z) Ha xommaktax B C

nj,m

(0.6)

mpu n+m—+o u j=12,..,k.
B nanHOlf paboTe WM3ydaroTcs acHMMITOTHYE-
CKHE CBOWCTBAa OOOOIICHHBIX MHTETPAIIOB DPMHTa,

onpenensionux B (0.5) dynkuun R’ (z). B wact-
HOCTH, TIPU A =M =M, =..=m, U N—>0 i
MIPOM3BOJIEHOTO Habopa {/1].},;:1 pa3iIUYHBIX U OT-

JIMYHBIX OT HYJIA JIEHCTBUTENLHBIX YUCENl HahjeHa
aCUMITOTHKA anmpokcumanuit Opmwurta-lIlage ans

cucrembl (yHkiuit Murrar-Jledduepa {F/ (z)}';:l.
B cnyuae, xorna k=1 u y e R1{0,-1,-2,...}
aCUMITOTHUYECKUE CBOMCTBa anmpokcumanuil Ilane
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Annpoxcumayuu Ipmuma-Ilade ons cucmemvl ynxyuti Mummae-Jlegpprepa

= F(L7;2)
uccienoBauch B [22]. B aToli paboTe ycTaHOBIIEHO,
yro st moboro ze€C, |z|<L nmpu m<n u

n,m

7,z F)  Obydaxkumit  F (z) =Fy‘(z)

n+m— 0
F(z)-r,, (zF,) =

2mz/(n+m) (07)

m'(}/)n € Zn+m+] (l + 0(1))

=y /=
Dien D
IMIpu y =1 pasenctBo (0.7) paHee ObLIO IOKa3aHO
. Bpaeccom [23].

[lepBbIii pe3ynabTaT 00 ACUMIITOTHKE allpoK-
cumarmii Dpmura-Ilage k HaOOpy M3 IBYX MapKOB-
ckux ¢yHKui 06u1 nomyuen B.A. Kaxsrunaeiv [24].
I'nmaBHBIN 4ieH aCHMITOTHKH, a TaKkKe CXOAMMOCTD
anmpokcuMarmii Opmuta-Ilage 1 Habopa MapKoB-
cKkuX (DYHKIHH, TTOPOKICHHBIX CHCTEMOH AMXene-
CKO, OpUIH HccienoBaHB B pabore A.A. ['oHuapa u
E.A. PaxmanoBa [25]. Bonpocsl eqHCTBEHHOCTH, a
TaK)Ke CBOWCTBA IVIABHOTO WIEHA ACUMIITOTHKH all-
npokcumanuit Dpmura-Ilane MapkoBcKux GyHKIMNA
Uil cucteMbl HUKMINMHA MHTEHCUBHO HCCIENOBa-
JUCHh PAIOM aBTOpoB [26]-[32]. OTmeTuMm Takxke
pabotsl A.M. Anrekapesa [33], [34] u A.11. Anre-
KapeBa ¢ coaBTropamu [35], [36], B KOTOpBIX pac-
CMaTpUBAUCH OJIM3KHE 3a/1a9H.

1 @opmynuposka 0CHOGHBIX Pe3yTbMAMO8
Hanee, cuutaem, uro {4, }/j‘.:1 — OTJIMYHBIC OT HYJISA

pasnuuHble AeiicTBUTENbHBIE uncia. O003HAIAM
uepes {47}, , muoxectBo umcen {4}, U{0}, 3a-
HYMCPOBaHHBIX B MOPSAKE BO3DACTAHHS, T. €.
Ay <A <...< A, wonpenenum QyHKIUH:
P = (2= A= &) e (x4 =
=x(x-4)....(x=4,),
S(x) =t ((-D""p(x)).x € (4, 4),
S(L)=—00,i=0,1,...k.
MuorounieH @(x) WMeeT HYIM B TOUYKaX
/15,/1; o Ay Cﬂe)IOBaTeJIbHO Ha Ka&)KJIOM U3 HHTEpBa-

JIOB Ao A ) (A A0)s s (A Ay

@'(x) o6pamaerc;1 B HOJIIb. HyCTb X)Xy 5.0s X, — HYIH

Mpon3BoaHAsA

@'(x), 3aHyMEpOBaHHBIE B TIOPSIKE BO3PACTAHMS, T. €.
x, e (4,4, i=12,..,
TO Japyrux Hyned y ¢'(x) Her. HerpyaHo 3amerurs,

k. Tax kak deg ¢'(x) =k,

9T0 Ha mHTEepBaNe (A ,,A") GyHKkims S(x) npuHEMa-
er Haubonblliee 3HAYEHHWE B TOUKE X, T.E.
S(x)<S(x,) mpu x e (A" ,,A7)\{x,}. Ha xaxnom u3
uHTepBanoB (4", 4")
S’y =2 '(x)

o(x)
o'W —-[p(0)]

9’ (x) -

Problems of Physics, Mathematics and Technics, Ne 1 (14), 2013

S"(x) —

IR
-4 =)
Otcroza, B YaCTHOCTH, CJIEYeT, YTO
S"(x) = ¢"(x,)/ p(x,) <0.
Cdopmynupyem OCHOBHBIE pe3yIbTaThl PabOTEHI.
Teopema 1.1. Ilycmb n=m =m, =..=m, u

7l (25 ") — annpoxcumayuu dpmuma-Tade ons

cucmemvl IKcnoHenm {e ’Z}ﬁzl, 2oe {/lj.}j:1 — pas-

JUYHbIE U OMAUUHBIE OM HYIA Oelcmeumenvhvle
yucna. Toeda ona 1106020 KomniekcHozo z, |z|< L

npu j=L12,...k un—+o
e _ﬂ-kjn,kn (z ew) =
kn+n+1 k
. z pz Zimh
= (=1)" sign(A,)———¢""e ©1 * x
77 (kn+ n)!

xz (1 |- S( )e"sm = (1+0,(/m),

20e @ cymme Z CYMMUPOBAHUE PACHPOCIPAHSIEMCSL
i
monvko Ha me 3uavenus i uz {1,2,...,k}, 0na komopwvix
X, Jevicum 6 unmepeane ¢ Konyamu 6 mouxkax 0 u .
Teopema 1.2. I[Iycmo n=m =m,=..=m, u
T} (2 F)) = annpoxcumayuu Spmuma-Ilade ons
cucmemvt gpynryuti Mummaz-Jlepgprepa {F; "(2)"
20e {4},
cmeumenvuvle uucia. Toeda ons 106020 KOMNIEKC-
Ho2o z, |z|SL npu j=1,2,..k un—+w

F;//(Z)_ﬂlgn,kn(Z;ij) =

Jj=1

— pas3iuyHble U OMmaudHvle ont HyJs oeii-

kn+n+1 shoa ;
=(-D" sign(4,) —— i

eﬂ’/ze N
y)knJrn

(i+)n
XZ =D \j S’ (x,) (x)

y-1

(1+0,(1/m)),

XenS(x, )efzx, i
J

*
20e @ cymme Z CYMMUPOBAHUE PACHPOCMPAHAEMCS
i

monvko Ha me 3uavenus i uz {1,2,...,k}, ona xomopwvix
X, Jiedcum 6 unmepeane ¢ konyamu 6 mouxkax 0 u 4;.
B yactHoctu, npy k=11 4, =1
P(x) = x(x-1),
S(x)=In[-x(x—-1)], xe(0,1),
x =1/2, S(x)=-In4, S"(x)=-8.
ITosToMy U3 Teopemsl 1.2 cnenyer, 4yTo
F(2)-7,,(zF,) =

= (-’ (Z;)l eZ\/;zziw asoa/m). P
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Hanomuum, uro OeckoHeuHO Majbie (0. M.)
{a,}7 ., {B,},., Ha3bIBAIOT JKEUEALEHMHLIMU
(a,~pB,), ecmu o,/ B, =1 npu n—> +o.

[Ipumensist npu nevicrBurenbHbix ¥ # 0,—1,-2,...
dopmyny CrupauHra W yYUTBIBAS PaBEHCTBO
(), =T(k+y)/T(y), HerpynHo moka3arh, 4To IIPU

n— +ow
nl(y), \/Z 1
(Paper Nm 2"

Ot0 3HauMuT, yto mpu n=m u y € R\{0,-1,-2,...}

acumnrornyeckue paseHctra (0.7) u (1.1) cormacy-
forcs. Takum 00pa3oM, B JMaroHaJLHOM CiIydae
MOJyYeHO JAPYroe J0Ka3aTelIbCTBO TeopeMbl | u3
[22], koTOpOoe, K TOMy €, CHpaBEAJUBO U IpPHU
y € C\{0,-1,-2,...}.

[MogpoGHee ocTaHOBMMCSI Ha CIENCTBHSX M3
teopem 1.1 n 1.2 B ciy4ae, korma k=2,3, 4, =,
Jj=L2,. k.

Cneocmeue 1.1. ITycmo {e*,e**} — nabop uz
08yx aKCcnonenm u n=m, =m,. Tozoa 01 1106020
KOMRIeKCHO20 z, |z | L npu n— +wo

& 7, (z:6F) =

w1 (2 Y s (1.2)
:(23,1)!5\/9::(3\6) e (1+0(1)),

2 1 2
e : _ﬂ2n,2n(zﬂe 'f) =

Z}r/+1 . 2_71_ i n
“oni¢ J;(mj <@

x{eﬂﬁ +(=1)"e P (1+0(1)).

Cnedcmeue 1.2. Ilycmo {F/(2)}}_, — nabop uz
osyx @ynxyuii  Mummae-Jlegppnepa npu A, =1,
A =2 u n=m =m, Toeda Ona 06020 KOM-

niekcnoeo z, |z|< L npu n— +owo
1 1 ol
F}/ (Z) - 7[2n,2n (ZﬂF;/ ) =

2 \/ﬁ( 2 j ,ﬁ( 1 j“
= e|—| —= e 1-— 1+0(1)),
3n+l 272_ 2 n
F2(2)— 72 2 :Z—ezz il B
P (D= L@ F) 27, \Nonl3J3

x{e%[l—%j 7 +(—1)"e%[1+%J }(14—0(1)).

Jlns nokasarenbcTBa cieactsuid 1.1 u 1.2 moc-
TATOYHO 3aMETUTh, YTO IpU k =2, A, =j, j=12

P(x) = x(x—1)(x-2),
x =1-1/3, x,=1+1//3,
S(x)=S(x,) = ln|:2 / (3\6)],
S"(x)=8"(x,)=-9.
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IIpu y =1 paBencrBa, anamoruyssie (1.2) u
(1.3), panee nmpyruM MeTOIOM OBUIM TONYyYEHBI B
[37]. B mux B™MecTO 0.M. \/27z/9n-[2/(3\/§)]" B

Ka4eCTBE MHOXMHTEJSI PAaBOM 4acTH CTOUT SKBHBA-
nentHas el 6.M. B((n+1)/2;n+1), tne B(;) —

oera-pyHkIus Ditnepa.
Cneocmeue 1.3. Ilycmo {ejz}i,:1 — Habop u3

Mpéx dKcnonemwm u n=m; =m, =m,. Toz0a 01

106020 KOMIIEKCHO20 z, |z|< L npu n— +o00

1 .
eZ - ”3'1,3'1 (Zﬂ ei) =

_(_ n£ z l V522
=(-1) (4n)!e \/;e (1+0(1)).

ezz - ﬂ’;n,}n (2;625) =

=(-1) ﬁezz\/geﬁm (l + 0(1)).

3 1 .3
e : _iz.}n,}n (Z’e 5) =

L2 T 522 | 5202
—(-1) e \/;{e s }(1+o(1)).
Cnedcmeue 1.4. Ilycmo {F](2)},_, — natop u3
mpéx  ynkyui Mummaez-Jleppnepa npu A, = j,
Jj=L23 u n=m =m,=m,. Toeoa orsa nob6ozo
KOMNAEKCHO20 Z, |z | L npu n— +oo
F)(2)= 7,5, (F)) =

= (-1’ (ZyTeZ \/geﬁ“(—3 _2*5} (1+0(1)).

Fl(2)=73,,,(2:F)) =

:(_1)n(2762z\/§e\/§z/2[3—4\/§] (1+O(1))

F)(2)=735,5,(zF)) =

. Z4n+1 2 lx
5z - 5z 71
x e2(¥J +e2[¥J (1+0(1)).

Jlnst moxazatenbcTBa cienctsui 1.3 u 1.4 noc-
TATOYHO 3aMETHTh, 4TO Hpu k=3 u A, =],

j=12,3 Bteopemax 1.1 u 1.2
P(x) = x(x=1)(x=2)(x-3),
X =(3-5)/2 x=3+5)/2,
x,=3/2, S(x)=8(x)=0, S(x,)=1In(9/16),
S"(x)=S"(x;)=-10, S"(x,)=-80/9.

2 Jlokazamenvcmeo meopem 1.1 u 1.2
WHrerpans! Buaa

F(A)= j F(x)eDax 2.1)
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HaspIBaloT mHTerpanamu Jlarmmaca. 3aece [ 1o
oTpe3ok [a,b], nmubo muTepBan (a,b), A — 6OIB-
moit napamerp. bynem cuurarp, uro gpynkuus S(x)

NPUHUMAET TOJBKO JICHCTBUTENbHBIE 3HAYCHUS.
Oyukus f(x) MOXET OBITh KOMIUICKCHO3HAYHOM.

Cunraem Ttarke, 4ro f(x) u S(x) HenpepbIBHBI
npu x € /. Hac uHTEpecyeT acUMITOTUYECKOE IO-
BesieHue nHrerpana F(A) npu A — +o.

Crnenyromee yrepxkaenue [38, § 43, m. 1, nem-
Ma 1] maer rpyOyr0 SKCHOHEHIMAIbHYIO OLEHKY JUIs
unHrerpana Jlamnaca.

Ymeeporcoenue 2.1. I[Tycme [ =(a,b) — xo-
HeuHwlli unu beckoneunwvld unmepsan, S(x)<c npu
x el u unumeepan (2.1) cxooumces abconromuo npu
nexomopom A, >0. Toeda npu Reld > A,

|F(ﬂ)| <ce™,
20e ¢, — NON0ICUMENbHAS NOCIOAHHASA.

B nanpHelimemM orpaHMYMMCsI cilydaeM, Korna
S(x) mocturaeT HaMOOJBIIETO 3HAYCHHUS HA OTPE3KE
I =[a,b] B eAMHCTBCHHOW TOYKE, JIEKAIIEH BHYTPU
aroro orpe3ka. Crnpasemiuso [38, § 43, n. 4, Teope-
Ma 2] cienyroniee

Ymeeporcoenue 2.2. Ilycmo S(x)<S(x,),
X#EXx, a<x,<b, S"(x)#0 u @yuxyuu f(x),
S(x) beckoneuno ougpghepenyupyemvr 6 HeKOMOPOL
okpecmHocmu mouku x,. Toeda npu A —> 4o
CNpageoueo ACUMNIMOMUYECKOe PABEHCMEO
nS%—fxo)e%) £ +00™N). 22)

IlepeiineM HEMOCPENCTBEHHO K J10KA3aTEIbCT-
By TeopeMsl 1.2. Teopema 1.1 mosmyuaerca u3 teo-
pemsr 1.2, eciiu OJMOXKUTE ¥ = 1.

F(A)= |-

Hdemma 2.1. I[Iycmo n=m =m,=..=m, u
B
R, (z) — ¢ynkyuu, onpedensemvie pasencmeom

(0.5) ona cucmemer {F/(2)}"

k
s 20e {4}, — pas-
JIUYHbIE U OMJIUYHbIE OM HYJA Oeticmeumernvhbie

yucna. Toeoa ona 1106020 komniexkchozo z, |z|< L

npu j=12,...k un—+wo
kn+n+1
R/, (2) = (~)" sign(4,) ——e"" x
(7)kn+n

-1

_2_7[ nS(x) = | Xi X
nS"(x) 4 @3)

<(1+0,(1/n)),

*
20e 8 cymme Z CYMMUPOBAHUE PACHPOCHPAHSL-
i

XZ* (_ 1)(i+])n

emcsi monvko Ha me 3Havenus i uz {,2,...,k}, ona
KOMOPULIX X, JedCum 6 unmepeane ¢ KOHYamu 6

mouxax 0 u /1/..
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Llokazamenvcmeo. B ycnoBusX 1€MMBbl

kn+n+1

S S
(ﬂ'j) ()/)kn+11
X[V X @A) (=AY e, (2.4)

2z

R/, (2)=

Wnrerpan B mpaBoii yactu paBeHcTBa (2.4) 0003Ha-
4uM 4yepes /;(z) W NpeACTaBUM B BUIE

1,(z) =sign(A)¥ " I}(2), 2.5)
rae
[ /1‘* n n n _y-1 _—zx
I'(2) :L,t. XX = A o (x—=A) X e P dx
u CyMMa Z * COCTOUT TOJIBKO M3 TEX UHTCIPAJIOB I ; 5

* *
y KOTOpBbIX 00nacts uHrerpuposanus (A ,,4’) mnpu-
HAJUISKUT IPOMEXYTKY C KOHIIaMH B ToUkax 0 ﬂ ;-

3aMeTuM, 4TO
[; (Z) — (_1)kn+(i+l)n x
A 1o aln[(—DF T x(m A (XA,
XJ‘ 7L M R ) (2] gy

Ay

— (_1)k11+(i+1)n J‘jf x;/flefzxenS(x)dx.

i1
B mocneaneM mHTErpange pa3o0bEéM 001aCTh UHTET-
pupoBanus (A"

i-1°

A) wa tpu wactn: (A ,,A°, +7],
(A +7,4 —7), [A —7,A), the 0<7<1 u BBI-

* *
OpaHo Tak, uToObl X, €[4, +7,4 —7]. Ilockonpky

Ha unTepBane (A4,

S A7) dyEKuEA S(x) mpHHHMaeT
HanOosbllee 3HAYCHHE B SIMHCTBEHHOH TOYKE X,

TO, B CHIIy yTBEep)KIeHHA 2.1, HECOOCTBEHHBIE MHTE-
rpajibl 110 MEPBOMY M TPEThEMY IPOMEKYTKAM IKC-
NOHEHIMABHO Malbl 10 CpaBHEHHIO ¢ e,
AcuMrroTrka UHTErpana 1o OTpEe3Ky
[A°, +7,A" —7] Berumcmsiercs mo ¢opmyne (2.2),
eciiu MOJIOKUTh B Hel f(x)=x""'e ™. IlosTomy

pH 1 —> +00

[jr (Z) — (_1)kn+(i+l)n

Xensu,)xl_ﬂe*l" (1+ o, (l/n))-

Otcrona u u3 paBeHCTB (2.4), (2.5) cmexyet (2.3).
Jlemma 2.1 nokazaHa.

YTBepxkaeHUsT TeOpeMbl 1.2 JIerKo MOyYuTh,
onupasch Ha jJemmy 2.1. J[ms 3TOro Hy>XKHO BOC-
nosb3oBarkes paBeHcTBaMu (0.2) U ydecTs, 4TO Mpu
n=m =m,=..=m, 1 n—>+o u3 (0.6) cuenyer,

2
_—zkl:l z (l+0(l)).

4TO
0,(2)=exp

Teopema 1.2 nokazaHa.
B sakimoueHny 3aMeTHM, YTO IPH LENbIX {4, }';:1

Teopema 1.1 mo3Bomser monydatk A(PQEeKTHBHBIE
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A.Il. Cmaposoiimos

OIIEHKH Ui COBMECTHBIX TPHOMIMKEHUH panno-
HaJIbHBIMU YHMCIIAMU 3HAYeHMH IOKa3aTeIbHOM

¢$yHKIIMH el‘,e%,...,ei". B »sToM cMmBIcne monyuen-

HBIE PE3YJIBTaThl MOTYT OBITH IIOJIE3HBIMH B TEOPHHU
Io(haHTOBBIX MpUOIIKeHnH [39].
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