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IIpo onme ysarajibHeHe iHTerpaJibHe IMePeTBOPEHHS THUILY
Beccens

(ITpedcmasaeno axademirom HAH Yrpainu M. O. Ilepecmiokom)

noeni eaacmusocmi. Ilobydosaro yszazanrvrene ihmezpaavhe nepemeopenns muny Becceas,
nodaro Popmyay 06eprHERHA Ub020 THMEZPANDLHOZ20 NEPEMEOPEHHA.

Y Mmaremaruil, y 6araTbox rajy3sx TeXHIKU, IPUPOJO3HABCTBA METO/I iHTerpabHUX IIePEeTBOPEHD
€ OJIHUM 13 eDEKTUBHUX Cy9IaCHUX AHAJITHYHUX METOMIB pO3B’sizanHst npobsiem [1-3]. A cepen
pi3HUX iHTerpasibHUX HepeTBopeHb (repersopennst Lankens, ['inbbepra, lankeas—IIIsapia, Mee-
pa, Xapui, Bebepa Ta iH.) came iHTerpasbHe 1lepeTBOpeHHsI TUIly Beccesisi Haiibiiblie nomupene
1 yacTo BKUBaHE.

Oyukmil Beccens sunukim me B XVIII cr. npu posrisiai pisHOMaHITHEX 33789 PO ITOIIH-
PEHHS Teljia y TBEPIAOMY KPYIJVIOMY [HJIHJPI, [IPU JIOC/IJIZKEHH] KOJUBaHHS MeMOpDaHU TOIIO.
Bugarni maremaruku (Eiisep, Bepuysuii, Jlarpanx, $ko6i, Ilyaccon rta iH.) mocmipkyBaiau pi-
3ui Tunu yukin Beccessi, naBanu 1ikasi x 3acrocysanns [7]. Inrepec 1o mux dyHkiii i Huni
BEJIUKUI 3aBISIKU ITUPOKUM 3aCTOCYBAHHSM IX.

PoszBuTok MexaHiKM CYIIBHOIO CEPeIOBUINA, MaTeMaTUIHO! (Di3UKM, aepOoIUHAMIKN, KBaH-
TOBOI MeXaHiKH, Teopil iMoBipHOCTEH, acTpodizuku, GiOMETUIIMHA TOIIO CIOHYKAE /10 3aIIPOBa/I-
KEHHST HOBUL MUNIE THME2PAALHUL NEPEMBOPEHD.

YV mamiit poboTi 3aIpOBaKEHO HOBE y3ayibHEHHsT (DYHKIIT Beccess, m01aH0 3aCTOCYBAHHS 11
710 1100yI0BM HOBOTO y3araJibHEHOTO IHTErPAJILHOIO IIepeTBOPEHHsT TUIly beccess.

1. Vzarampreny dyukiio Beccemns J, ., (x) 3apoBazKyeMo sK OIUH i3 PO3B’A3KiB Takoro
nudepeHItiaabHOr0 PiBHIHHS:

2y +ay + (z — p) (@ + 0Py = 0, (1)
e [,w € 7.
Baysazkumo, 1mo pismsams (1) Gyme pisnsmmsy Beccens npu p? = w? = v.
Bimmnosigao 1o [5] nykaemo poss’sizok judepenniaabHoro piBHsHHs (1) y BUDIAL] y3araib-
HEHOI'O CTEIeHEeBOIO PsILy:

o
y=>Y P o #£0, (2)
k=0

Jie p — KOPiHb BU3HAUAJILHOrO piBHsHH:A. Koedinientu B (1) — ne anamituani GyHKIl 1pu BCiX .
[Migcrausmm (2) B (1), upupiBHSABIIN 10 HyJst KOeMDIIHEHTH IPU OJHAKOBUX CTEIEHSIX T,
JiCTaHEMO PEKYPEeHTHY CHCTEMY DiBHSIHBL JJIs BU3HAYUEHHS Ci:

[(p+k)2en + cxa+ (2 —w¥ep 1 =0,  k=2,3,....
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Marnmemo

_ Cm—2 + (w? — p?)eam—1
(p+2m)* — pPw?

Com =

, m=1,2,.... (3)

BukonaBImu BiioBiiHi nepeTBopeHHs 3 BpaxyBaHHAM dbopmyan [6]:

I T(?)
z T(z+1)
JIicTaHEMO

2
T 1

o
w =\35 F: 1, ) )
S () <2> F<M2+Mw+2> 1 2( 5 5 1

(4)

w42 w42 :U2>

2

2

ne 1 Fy — rinepreomerpuuna dbyukmis [6]. Saysaxumo, mo npu p? = w? = v (4) Gyze dynKIieo

Beccens
x\” 1 x2
J(x)=(=]| =————0F; 1, —— .
@=(3) (T
Crpasi, upu 2 = w? = v Maemo
u? 2 2 2
T 1 — uw + 2 +uw+2 =z
Jpw(T) = <§> leZG;M a TR ;——) =
F(Q,u +2> 2 2 1
2

z\” 1 2 z\” 1 2
() —  m(rr2+1-2) = () — . F -2 =7, ().
<2> Mo+ D) ( L 4) <2> NOESIL 1<”+ ’ 4> (@)

ITomamo BracTusocTi ysambnenoi dyukuii Beccensa Jy, ().

Jlerko zayBazkuru, mo psiji (4) piBHOMIpHO 306iraeThCst Ha 6y Ib-sIKOMY CKIHYEHHOMY [TPOMIZKKY
[0,a]. Tomy y, Busnadenuit (4), € poss’sskom piBusinus (1) npu moBinbHOMY ¢o. I3 BHIsSITY
dyukuii 1 Fy(a; ¢, d; x) BUILUIMBAE BJACTHBICTH CUMETPIl 1010 napamerpis ¢ i d.

OueBnzna i3 Bursiay byukiil 1 Fo(a; ¢, d; x) BaacrusicTs cumerpil mozo nmapamerpis ¢ i d.

Teopema 1 (npo inrerpaspue 306pazkenns GyHkiti J, (). [Ipu ymosax icnysarma dym-
KUYiT Sy o(z) MAE Micye maxe inmeepanvre 300padicentsn GynKyii Jyuw(T):

11
z2 24 pw 2w
Jpw(®) = A//e_tTT(l —t)" En 11— 7)== 7 dtdr, (5)
0 0

de A = p? + pw/2.
JloBeieHHS 3/1i{iICHIOETHCs 3a JOMOMOIOIO BiAOBIAHUX IEPETBOPEHD 3 yPaxyBaHHsSIM BUPa3y
st Gera-pynkuii [5]:

INCINEED

1
B(a, ) = O/ta—l(l — )P lat = Fath)
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Pan nisa dynknii Jy, () moxkna nudepeniioBaru nouneHHo. Judepenionan, 0TpuMyeMo

> ala+1)p—1 na" !

— 1 Fy(ae,d;x) =
dml 2((1’0’ ’x) nZ: (C—|—1)n 1d(d+1)n 1n(n—1) Cd

1F2(a—|—1 c+1,d+1;x). (6)

V mac s 3pyunocri mosmaueno: a = 1, ¢ = (pu? — pw)/2 + 1, d = (u* + pw)/2 + 1. A gna
dn

IIOX1THOT p 1F5 marumemo
"

mn

T 1Fy(a;e,d;x) =

mlﬁ(a%—n;c%—n,d%—n;x), n=1223,.... (7)

: : d
BesnocepeaiM JudepeHIiioBaHHsIM MOXKHA OTPUMATH HU3KY (DOPMYIT J1Ist d—(:nalFQ(a; c,d;x)),
d . ’
a+n— . . .
d;c—"(x 1Fy(a;e,d; x)) Ta in.
2. 3anpoBa Mo y3arajibHeHe iHTerpasbHe llepeTBopeHHs Tuily Beccesst y dopmi

() = 7 L2 ©)
0

nea=1¢c= (- uw)/2+1,d= (p*+ pw)/2 + 1.
st npocror po3risiHeMo (8) y TAKOMy BUIVISL:

o0

()@ = [ Jplasedi—at) (o), (9)
0
ne a, ¢, d € C, Rea > 0.

Bpaxysasum surisiz Jy, ., (), IepekonyeMocs, mo inTerpasibue nepersopents (9) — e in-
rerpasbie G-nieperBopenHst [1]:

@) = [ GrlatG)ms @) ar 0)
0
Tyr Gg?;ln — yukiiss Meepa:
H (B; +5) Hf(l—al—s)
m,n m,n al,...,a 1 7j=1 =1 _S
G QT = ol = = / ; ! ds. (11)
H (ai+s) [[ T -8-9

n+1 j=m+1

s nobymosu dbopmysn obepHeHHs! iHTerpajbHOro nepersopents (9) ckopucTaeMoch iHTe-
rpajabHuM nieperBopernsim Mesutina [2]. dust (1 F»f) srigao 3 [1] nepersopenusi Mejutina mae
BUTJISI,

(M1 Fyf)(s) = K(s)(Mf)(1 = s), (12)
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e

I'(s)I'(a — s)
K(s) = 13
() I(c—s)I'(d—s) (13)
IpU yMOBax
1 d
0<Res<min[Rea,Z+Re<¥>]. (14)
I3 (12), (13) oueBnno, 10 MaeMo G-iHTerpajbHEe IIE€PETBOPEHHSI BUIJISLILY
o
17
(Raf)@) = [ GLiletlie,_Jfo e (15
0
st poro inTerpajgbHOro neperBopenHst HeoOxinui cram a*, A* ai, a3, a, [, ¥ MaTUMyThH
BUTJISI,
n p m q
S SR SRS SR S N
i=1 i=n+1 j=1 j=m+1
n
A=30-Su=
j=1 i=1
. ) (16)
i35 ¥
7j=1 i=n+1
ay = Zal Z Bi=-Liy=a—c—d.
=1 j=m+1
IMogamo oxpemi Bumagxu (1F5f).
Axmo f € Ly, A € C, ReX > —v, to (1 F>f) marume BuriIs
o
A
(Raf (@) = L [ Gt ) dr )
0
Axmo ReA < —v, 10
d o
_ 7 1 -
(Raf(e)) = oo [ Gt 500, e (18)
0

CupaseymmBa
Teopema 2. Hexaii 0 < 1—v < Rea, oy = max[l—Rec,1-Red]. Txwov > ap, Re A > v—1,
2l —v)+Re(a—c—d) =0, f € L,2, mo gopmyaa obeprenns mae 6uzand

fla) =2 M-1/G; N o (R dt (19)
0
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Hxwo Re A < v — 1, mo gopmyaa obeprenns 6yde maroro:

W e

ory

28

d Vi B
Fla) = oL / GRSt 50T G f)(8) dt. (20)
0
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H. A. Bupuyenko, M. A. YerBeprak

O06 omHOM 0000MIEHHOM MHTErpaJiIbHOM Ipeobpa3oBanuu tuna Beccess
Bsedero nosoe obobwerue gynkyuu Becceas, dano ee uHmMeE2PAALHOE NPEICMABAECHUE, OCHOBHDIE

ceoticmea. Ilocmpoeno 0bobwernoe unmezparvroe npeobpasosarue muna Becceas, daemces pop-
MYAQ 0OPAULEHUA IMO20 UHMEPANDHO20 NPEOOPAZOBAHUSA.

N. O. Virchenko, M. O. Chetvertak

On one generalized integral transform of the Bessel type
A generalization of the Bessel function is introduced. Its integral representation and basic properties

are given. A generalized integral transform of the Bessel type is constructed. The inversion formula
of this integral transform is given.

ISSN 1025-6415  Reports of the National Academy of Sciences of Ukraine, 2014, Ne12



