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NPEJUCJIOBHE

Llenu, ucTopHs H opraHusauusi <«Taluaul nnTerpaleHEIX npeofpasoBaHuii»
Guld OMHCAEH BO BBEJEHHMH K nepBomy Tomy. Hecko.abko Gofblie nOJOBHHEL
JAHHOrO BTOPOro (H TOCAELHEr0) TOMA CUCTABJATOT TalJulel HITErpaJbHbIX
npeo6pas3oBaKuii, He BOIIEIUIHX B NEPBLIH TOM, a OCTaJbHAsA 4acTh TOMa CO-
AEPIKMT HHTErpajbl OT BHICUIMX TPAaHCUEHAEHTHHX QYyHKRUHI.

ITox ofuwuM HasBarneM <«[Ipeodpasomanua Becceas» Mbl maemM He TOJHKO
XOpOWIO H3BECTHbE NpeoGpasoBanus [anxedas, HO H Jpyrue npeo6pasoBaHud,
AAPAMH KOTOPHIX C/AYKAT HUJAHHIpHYECKHE K pojacTBeHHbe uM $yuxuuu. Kpome
TOro, Aausl TaGJaulibl HHTETPAaJOB JPOSHOrO NOpsHjAKA, a Takke npeobpa3oBanuit
FuanGepra u Cruareeca. Hacko/apKo HAM H3BECTHO, He CyUIeCTBYeT JOCTATOYHO
OGIIAPHEX TaGIHI AJISL BCEX NPeoSpazoBaHuil, BKAIOUEHHWX B 3TOT TOM. Jias
HEKOTOPHIX M3 HHX BOOGWIE H3BECTIO OUEHh MaJo fap ABOHCTBEHHLIX (YHKuUHMH.
Tlepeuens npeoGpasoBanuif, BK/IOYeHHHX B 00a TOMa KHHCH, IpHBeJeH Ha
crp. 9 u 10, .

Bropaa uyacTh TOMa COAEDPIKHT pasliuHule MHTErpajsl OT BHICIINX TPaHCHEH-
AeHTHEIX yHkumi., Hekotopble u3 sTuX uHTErpajsoB He MoryT ObiTh IpescTa-
- BJIeHBl B BHAE HHTETPAJNbHBIX NpPEoGPas30BAHMH Kakux-TO (yHKUMH, Apyrue He
GbIJIH BKJIOYEHH B Taljdipl WHTerpaJbHbX Hpeo0pa3oBaHuEf H JaHH  374ech.
Boo6itme rosopst, uHTerpat, KOTOpHH MOeT GbITh 3amMACAH B BUJE HHTErpafb-
HOro IpeofpasoBaHHsT HEeKOTOPoH (yHKUMM, GoJee BepOATHO HAUTH B TaBJHUAX
TakuX Npeo6pasoBaHuil, YeM CpeAu HHTErpasoB OT BHICUIHX TPAHCHEHAEHTHBIX
byHKUHA. OTH HHTErpajgnl PAacHoJOXKEHH B COOTBETCTBHH C BHEOM MOIBIHTE-
rpaspHOll QyHKUmMH. Mbl moabsyemcs 3mech manHod Ha crp. 12 nmepBoro Toma
nepapxued QyHkUud, mpuveM, Kak I B NEPBOM TOMe, cMoxKHbIEe QYHKIUA KJac-
CH(HUHPYIOTCA B COOTBETCTBHM C <«HauBhiculeH» Bxojsmed B Hux dyuruued.
Chucox onpepeseHHil BbICIIAX TPAHCUCHIEHTHEX QyHKuuf mag B [IputoxeHuu.

Mpr BerpamaesM NPH3HATEABHOCTH H 6JarofapdocTs TeM Xe JOLAM H opra-
nH3aUusIM, YTO H B CBA3KH C HepRbIM ToMoM. Mul GaarogapuM Takxke [[xoxa
B. JXoHcTOHA, KOTODHIH 4HTAJd FPAaHKM H OKAa3ulBad APYILYI0 HEeHHYIO TeXHHye-
CKYIO NOMOIIb.

Wenpasnerus owmuGok, g06aBJeHHs H IpeIokKeHHs o yJAydllieHHH OyLyT
¢ GJ1arolapHOCTLIO MPIIHATH aBTOPAMY.

A, Spdetiu
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NMPEOBPA3SOBAHHH

Kocunyc-npeodpasoBanne Oypoe (§e, raasa I)
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[ [ (x) cos (xy) dx.
0

Cunyc-npeodpasosaniae Pypse (Fg, raasa II)

o

[ f (x) sin (xy) dx.

0

DkcnoHeHUuaabioc npeobpasonanne Pypoe (¥, raasa [11)

( F(x)e™ ™4 gy,

Ine ST (4 7
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[peobpasosanne Jlantaca (Y, riaea 1V)

o0

f F (1) e=P dt.
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O6parHoe npeo6pasosanne Jlanaaca (raasa V)
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' g (p) Pt dp.

ELT
C—100
IIpeoSpasosaune Memanma (M, raasa V1)
f f () x5~ dx.
0
O6pathoe npeoGpasopamue Menanna (raara VII)
c+ico

L f g (s)x Sds.




CTAHIAPTHDLIE ®OPMbl MHTEI'PAJIbHBIX TIPEOBPA3OBAIINMH

[TpeoGpasosatne Iauxens (Py, raasa VIII)
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[TpeoGpasosanue Kouroposuua — JleGenesa (raasa XII)
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HMurerpasst ApoGHOro nopaaka B cysicae Puyana - Jluysuans (N, raasa XI1I)
b
1 u—1
—_— ) {y—x) " dx
= [T -»
0
Murrerpaan npofHoro wopanxa B cueicle Bedas (W, raasa XIIT)
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l_@.f F(x) (6= ) dx
y

ITpec6pazopaune Crunrheca (B, raasa XIV)
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[ LDy,
xty

O6o6mennoe npeoGpasosanne Cruirrseca (B, raasa XIV)
0o
“ i (x)
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[MPECBPA3OBAHUSA BECCLJI,

NI
VHTET PAJIBHBIE IMTPEOBPA30OBAHNUY, SAIPAMI KOTOPBIX
SBJIAIOTCA ®YHKIUNHW BECCEJIA
WJIM POACTBEHHBIE UM OYHKIIMU

FJTABA VIII
NPEOBPA3OBAHHA TAHKEJS

Msbi HazeBaeM QyHKIHIO

o0

g3 ) =Dy 7 (0 B} = [ 1) 7y () ()

4

npeobpasosanuesn Iaunkean nopadxa v dyuxuuu [ (x). 3aech y npoBeraer mno-
JoxuTenshnte anauenus. s kpaTkocTn v Gygem uacto nucars ¢ () pumecTto
g{y; v). Dra dopma npeobpasopanus [aukesass HMeeT TO NPEHMYUIECTBO, UTO
npu v= = !/, oHa IIPUBOJNTCH COOTBCTCTBEHHO K CHHYC- M KOCHUYC-TIpeoGpaso-
BauusM ®ypre. MHorHe aBTOpH ONpejessiioT NpecOpasopanue [ ankeas Io-
psaxa v dynkuouu [ (x) QopumytraMu

(<)

[T F) Iy (xy) xdx
0

HJIH
oo

[ 100702 ) v
0

ITpeo6pasoranne IaHkeas ofpatro camovy cefe (cm. 8.1 (1)), a moromy aas
Hero He Tpefyercsl TaCJaul, 00paTHbIX NPeobpasoBaHKi.

B xuure I'. H. Barcona (1949) nano nerajqpHoe [0K43aTEJALCTBO TEOPEMBEI
obpauleHuss AJs npeoGpasoBanust [ aHkeas H BHIUHC/IeHBl Npeofpasosanis I'aH-
weas g MmuHorux @yHkliu#. Teopust u npunoxkenus npeobpasomanuil [aHkeas
OMHCAHbl BO MHOTMX KHHrax no HHTerpatav Qypb2, cpegy KOTOPHIX OTMETHM
xkuuru Cueppoua (1955) n Turumapwa (1948).

W3 npuseneHseix B 9TOf rJaBe nap NpeoSpa3OBAHMH MOKHO BEIBECTH HO-
Bhi€ mapel npeofpasoBaHuil ¢ IOMOUIBIO METOLOB, YKAa3aHHLIX BO BBCACHHH
K romy I »Toit kmHrm, a Takxe ¢ TOMOLBIO OGUHX (GOPMYJd, YKA3aHHBIX
B m. 8.1. Tpuxomu (1935) oTkpeLT cooTiomCHHE

{1 P g [y Wl k=TT e (20 s s

MEXAYy npeobpasopanusany ['ankedas u Jlamnaca. 2TO COOTHOLIEHHE MOXKHO EC-
MOJIb30BATb, YTOGH BHIMHC/ATH 11PCOGPa3oBaHua [aHKeds ¢ MOMOLIBI TaGJHIL
Upecbpazosanuii Jlanaaca u o6paTHEIX Npeodpa3osanuil Jlamiaca, cofepKaluuxcs
B rmagax [V u V toma I
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Y-IPECBPA30BAHHUS
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(39) | A2V (g4 4 gay—hl Cwm. Barcon T, H., 1949, cTp. 474,
(40) | x~"% (2 +a2)="2 X ) @ty [etg (viv) 1y (05/2) X
1
X [ + a2 = 2], X Kypyp (ay/2) ~
Re a > O; Re B> - 3/2 IL'»/Q—V/Q (ay/2) sz+v/2 ((ly/?)]
—1<Rev<1 - sin (V)
(A1) | x7 2 (2 4+ 02y~ x - 2n_10;“yl/2 cos (pa/2) X
s {2+ a2+ o + X [Kuye (0g/2)*
+l(2+ ) —s", w=0
—3%/; <Rep <3y
(42) x__l/z (£ + a2)—l/z % _a—ly_I/zW_k, 2 (ay) X
X [(x"’ -+ Gz)l/z - (l]zk, X { T +v/2+Ek) tg [('\7/2 . k) ]
Rea >0, |Rev|<y+Rek e+l
M Ve, vi2 @y) }
XMy, v (@) + B =B
{43) 0, I<x<a 2—lnauyr/z []v/2+u/2 (ay/2) X

x—l/z (x2 _a2)"'/2 X
X {[x-f- (xz—az)l/Z]u +
+[x— (2 — a2y,
a<x<oo
—3/; <Rep <3,

Xy (@012) =Yy, (@g/2)X
X YV/Q—H/Q (ay/2)]
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9.3. ipyrue aneMeHTapHbIe (pymmﬁn

Fx) [10 ¥y () () dx, y>0
0
(1) x—llze—ax’ y'r %
Rea>0, —1 <Rev<l| (g*+a%2sin (v)
X {IJV [(y2+a"’)l/2 + a]—v cos {vst) —
~y @2+ o) +ol')
@ | e, =271 T (u ) g (2 +a?) M2
a>0, Rep>|Rev] X Qi la (g2 +a®) ]
(@) | x~%exp (- avd), — 2 (2 exp (— ¥y x
Rea >0, —1 <Rev<l v
X ['Eg vIZ ( 8a ) +
+ A COs (vn/Z) v/2 <8a)]
4) | *"exp (— ax?), Ny !
Rea >0, Rep >|Rev|—1 y'2cos 27 v~y a]
y I (a4 12 +v[2)
X exp ( { T (+v) X
X sm[2 (v—u)u] X
y? y2
X My, v (E) T Wop, ve (E) )
(B) | ¥ e, Rea>0 | 25" vy [(209) "] Ky [(205) "]
6) | x~ (2P x _ y‘/z/ %
— {(vi/2)
X exp [— a2+ B2) IR cos 7 .
Rea>0, Rep>0| X Kup s l2 a1 al} x
1 A
—I<Rev<l| x <7[_Kw2{%[(y2 +a2)" —a}+
+ sin (vm/2) X
X Lop{27 '8 157 +02)"%2 = a]})
(7) | x~ " sin ax?,
a>0’ —'3<Re'\7<3 4 cos (vt/2)

+1p(35) —stn (5 +55m) X

— _myl'h [cos (% — SVI ! :I)X
X Yv/2 %ci—)]




4)

94. BBICUIWE TPAHCUEHAEHTHBIE ®YHKLUMH

91

) [revs ey o™ ax y>0
0
(8) | x" cos ax?, (ny/a)*2 %
— 4 cos (vrtf2)
a>0, ~1 <Rev<l s — <y2 N
[Sm B2 T4 n) vi2 @7)
yz V—l ¥
+cos (- +—5— n) Y\,/Q ( )]
(9) g e (a® — xz)—-‘/: X 9~ y/z %
X sin[b (a? — x"’)%}, X Y\,/2 {2_'a 1( (y? + bz)”’ o]} —
0<x<a 9= 2ny'/2><

_ x—1/2 (xz__aZ)—‘/z X
X exp [— b? (x2 —az)%],
a<x<oo
b>0 ~1<Rev<l

bl}

X 2l + 69 -

Oruocuresbno  APYyrux BLIPAKenkui,

copepXxamux TPHIOHOMETpPHYECKHE

OyHRKUUH, cM. TabaIuus npeo6pasosanuil Pypbe (ra. [—III).

9.4. Boicinde TpaHCLEHICHTHbIe (QYHKIMH

(1) | 2Py (1 =242, 0<x <1 | a7y ™" [Sonr (5) + 7 Yones ()]
0, I<x <
n=0 1,2, ..., v=0
@ | T exp () T (g, 1Y), | (—1)nDCazBIVEATntn),
n — ueygoe PER D)
2
Re(V—H+I7,)>_'a/2 Xexp( )WIJ«-'V/2—IZ—1 v/z(y )
Re (~p+n) >3
Rev <Yy —2n
@0 0<x<a | (Y% [cos (ay/2) Iy (ay/2) -
Py_y, (@7 lx), a<x< oo |\ .
: Rew < 1/, ~ sin (ay/2) Yy (ay/2)]
4 | o, 0< x<a |2 Tplgl=rgH x
FH (= a?) TP (xf), X [Jy (@92) Iy _y, (ay/2) =
a< x< oo =Y, (ay/2) Yu,_x/z (a.l//2)]
=i <Rep <1

Re(Qu —v) > -1/,
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o) [T Yy o) (), >0
0
() | o, 0<x<a | nh22hV %
(12— )2 p V(a2 — 1), | X [y, (@9/2) Ty, (ay/2) =
a<x<oo =Yy, (ay/2) Y oyt (a!//Q)]
Rev > — 1/2
Rev+|2Repn+1]<?,
(6) | x*71, (ax) Cm. 6.8 (37).
(7) | sinaxJy, ., (ax), (mcos8)~" (2asin8) 7! X
a>0, Rev>—3, X cos [(v + 1) 8],
y=2a cos 0, 0<O< a2
0, 20 < y< oo
@) | xF" [Jy (ax))? 0, 0<y<2a
@>0, =l <Rev<ly | sVHa® vy n goo)=v-
T (=)
20 <y < o0
9 <t J ax?), g VIt v
we (457) 4a[ Yo (£)—te ( ) om a)+
a>0, Rev> —1 e
+ s <vn/2> H_ 4 (4a>]
A —a, ’
00 | g, 4, ()
a>0 Rev>—3/,
2 i
(11) | 20y (@x?) Ty (ax?), PRy cgs/z(vm) {[1 + 2 cos (va/2)] X
a>0, —2<Rev<2 ANt
X [JV/4 (T@-)] + 2 sin (vi/2) X
X Jv/4 ( lﬁa) Yv/4 (16:1)
[ v/4 ( 16a )]
(12) x~h Ty (a2x~1y, y_l/2 [Yw (2ay1/2) +
a>0, ~1l;<Rev <%, + 20! Ky (2ay™)]
(13) | x~"2 1y (a2x), a=2y"h[Y,y (2ay™) —
a>0, =l <Rev <l --2.%_11(2\7(2‘1!/‘/2)]




29) 5.4. BBICIIME TPAHCLEHAEHTHBIE &YHKUMHU 93
(3 [76 ¥y () ), y>0
0
(14) | 7% 7y (a2, — y " Iay (2a4™)
a>0 =Y, <Rev<ly
(15) x Yy (@2x~1), — a*zyl/z Jay (Qay%)
a>0, —1/, < Rev<1fy
(16) | ™ Yypr (2251, — 0" gy (20y™)
a>0, =%, <Rev <,
(17) | Jav—r (axl/z), aa/ Hy— ( « )
a>0, Rev>—1/, 2y v
—1y, 1 1, 2
(18) | x~ % Jay (ax™), ~ 57" Hy ()
a>0, Rev>~—
(19) | x7" Yoy (ax™), o sy 1 (5 )
a>0 -1, <Rev< 1, 242§ cos (\n) 4y
+mem sm(vﬁ) H_y >—
l
— 2 ctg (2v) Hy (—47)]
(20) | xVH2n= (24 22) 7 (k2 4-02) THPx| (= 1)PHIAVHIR TN () X
X Ty [b (%2 + aZ)‘/z]’ X (A2 = az)—u/2 I [b (A2 — az)’/z],
b>0 y>b
Rea>0,n=0,1,2, ...
—~1fs—n <Rep<3—2a+Revw
@1 | o, 0<x<a| — 2™ lah TV HIphy Y+ cos (vm) x
xv+1/2 (xz_a2)u/2 ]u [b ()_.2_a2)”z]’ X (b2 ___y2)~(u+v+1)/2 %
a<x< oo X Ky+v+i [a (¥ “JQ)”Z]
b>0 O<y<s
—1 <Rep< —Rewv
©@2) | o, 0<x<a | —a*tvHiphyvtih
, xv+’/z (x2 — az)u/? % X (2 — b2)~(v«+v+l)l2 %
X Tplb (2 —a2)"], a<x<oo | X{sin(ur) Jysves[a (g2 — 6)"%]+
b>0 + cos {(um) ) ST [a (42 — b%) 1/2]},
— 1 <Rep< —Rew b<y<oo |
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o) [T 73y (e, 5> 0
¢
(23) | 0, 0<x<a | —2m Tgh VHiph h=v
=V (x? — az)M/Z X X (b2 — y?) — (U —v+1)/2 >
X I [0 (@ —ar)h], a<x< oo X Ky—yii la (82 =y,
b>0, —1<Rep <Rew 0<y<b
@4 | o, 0<x<a |a* VHiphy k=Y (2 p2yv=n-D2y
£V (12 — g?)M2 % XYyep—y[a (@~ 0%)], b<y<oo
X Ty [6 (2 — az)l/Z], a<x< o
b>0, —1<Rep<Rev
25) | %" Ky (ax), W [ L () -
4a sin(vih T—v/2 \ 4a
Rea >0, — 1 <Rev<l L L)
clg (VJ‘C) V2 \ 4
2
—tg (vi/2) IW2 <4La) -
1 y?
 “mweos (WafR) Kv/? (E)]
@6) | "2 exp (27 1ax®) K, (27 ax®), o - 97 ey exp (sy-;) Ko (_82;
Vo=
@7) | x7 B exp @7 ax®) Ky (27 ax®), | aballe ir ¢ — 201
v=0, —3/;, <Rep <1/ g2 T (1 —2u)
i ¥
: X exp (W) Wa, o (ZE
(28) =" Ky (ax—), ——2_1/"‘/2 [sin (3va/2) keryy (2ax/2yl/2)—|-
Rea >0, -1y <Rev <1y 4 cos (3vm/2) keigy (20725")]
29) x~k Ky (ax™1), 20L—‘y1/2 X
Rea>0, -5, <Rev <53/ | x[sin (3mv/2) keizy (20725%) —
~ cos (3mv/2) keray (20 72y"2)]
(30) | x7% Ky_y, (ax1), @) otV =ty gy L2ag) B]x
Rea >0, Rev > !/ Kav—1 [(2ay) ]
@) | TP K iy, (axY), (2m)"s @~ BV Y ¥ oy [(2ag) ] X
Rea >0, Rev>—1/, X Koy [(20)"]
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16 [1G) Yy () ), >0
0
(32) 2V—2 KV+1/2 (ax=1), (1/2)'fz (?V—‘/Zy’/z—v
Rea >0, Rew <Y e y
X Kav [ @uy) 1 {72y | (2ag) "] —
=7z [(2a) "]}
(33) | s Ky (@2 )], 2y~ {cos (um) Joy (2ay”s) —
argal<m/4 —sin (um) Y,y (20y7)]
—y<Rep <1y v=0
(34) x""/z Kav (ax'/z)’ - 2_23'[!/—1/2 [ cos l(VJ‘E) _V( )
Rea>0, -1/ <Rev <1,
- sin (v*r) H- ( >+
Y sin (2\’1!) ( )]
(35) | £V~ % Jyy—y (ax™) Kyy—; (ax ) 27V Inlho2v—l
larga| < m/4, Rev>0 42V sin (vm)
a? N
X [ Lyev ( > Loy, (Ey_)]
(36) | 7% Hy—y (ax), — v Tlyh, 0<y<a
a>0, -1y <Rev<1y1|0, a<y< e
@7) | V7R H, (ax), v 1-p vt (@2 — g2y V=L,
a>0, Rep>Rew ab T (n-v)
—%; <Rev <1 0<y<a
g, a<y< o
(38) x—% S_yes v (@x!), Rea>0 2V 2 h Koy (QQH /2) X
.__3/2<Relv<1//2 [P(‘V+2)]—I
(39) | x"" " exp (2727 Dyjy_y, (), 7 VA=Y= D (v 1) X
4 v i
_jpreal=sntl X en(H) oy e ()
(40) | Dy_y (ax™") D_y_y (ax™"), | y=Texp(— ay™) X

larga| < m/4

X sin [ay”? — 27! (v —~ 1/,) z1]
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P [ 100 Yy () Gy de, y >0
f
an | gv-m 9722y (=) QV2—m2 [ () — ) (01 NP
0 ; M eXp( (Q_fx)z) m - ueyoe T @L+x— m/‘zz)2 (2 ¥ ) x
# """"/; o~ X exp (= 2722 Wy, 5 (2714,
Re(x-v)>—m/—3, a=x/2+m/4+v/2+5/s
Rev >m =%/, B=x/2+ m/4—v/2—3;
A=%/2+m/4—5/q
49) | x=Mexp (— 2724%) X (=T (v—m+ ) 2=M2 g o\h
“2) p)i M (2~12) TV —mf2 + 0 (a7l x
x,2x§2—m/>2+—1_/4m . 1’ X exp (- 2—2y2) Vo g (2_1y2),
m — LeM0e, &Kex oy a=x/2—3m/4+v/1+ 5/
Rev >m ="/ B=x/2+ m/1+v][4—2
A=un/2+m[d—v]4—3]q
(43) | #2HV=" exp (— 27%%) x aTlgh By t—R=T oy 4 1) X
X My, (275%), X T (o= =x)exp (= 27%7) x
~1<2Rep <Re(@x—v)+1, T@eu+v+1l)
A x { cos (2um) TR N
X Mg, B (2— Y )+
+sin [(u—x) 7] We, g (27'92)},
20=3u+v+x+1/
W=p+v—n+lf
(44) | P2HV=exp(— 272%%) x a o8 =1 oyr (— 272,2) %
X My, 27147, XT@u+ )T (Yy—n—p) X
Tn—v—1
—1<2Rep <RRE?2(2% -I;)V)>+ I/iz X {cos f(v —2p) n] —ir‘a—ﬁ%])—) X
e (2u — - :
X My, B (2 lyg) -
—sin [(v+x —p)m] Wo, 5 (2747},
20 =3 —v +% +1;
W=p—v—u+lfy
(45) | x® exp(— 2754 M,, . (271D), M T e+
Re(x—4)>0 T (Lt nt+n X
f I —u-x,u—x,z>
RE(27\:+2}L1'V)>—/2 X 34 \"9o Bk, w—=A=1y, 1)

h=!/4+‘\?/2, k=1,—v/2
l=—1],—~/2
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1) [ Yy () ) dx, y>0
S
s | rexp (=27 %) W, (27147, | (=nm2tx
e (@h =2 = v)>—5 R0 | ~u—~A U] L
R ( " ) /2 XGS4 2 h,k,u-—h—‘/g,l>
h=1],4v/2, k=1/,—v2
l==— 1/, —/2
7) | #exp (2722 Wy, , (271, M [0 (fy=wAp) T (fo—n—p)] "X
Re(x+?»)<50 XG:Z L;'h_ku_?;, u;k’hlz ’
2% = 2U =+ V) > — P B =lh=n=1,
Re ( n £ V) /2 B= /2 k=1[,— /2
[=—1),—v2
48) | £ W W @R W _y o (2%), | 457" Kau (297) X 1
—t,<Rep <y | X{cos [(n—v/2)a] o (24) -
— sin [(p ~v/2) 1] ¥y, (24"}
(49) < \7-{-3/‘ %< va——v-—l/, K ( >K /L\
17, 2 - V viI
X2F1<2,E—V;%’;—*(12X2>, 2 I (Y =) k? )
Rea>0
_3/2< Rewv < "'1/2
(50) x‘V+3/-g X ﬂ"‘/z2——\’a—-2v—3 rI‘(Q(:-:f;) %
X oF1 (1, 2v +3/5; v+ 25 — a%x%), i [ (3 \]2
Re'w >0, ~ 1y < Rew < 1, x " [k (5]
(51) xv+3/g % qlfeg—U—V—lg—U—2v-3
X oF1 (1, A v +35; ¥ — 02s?), Tlt+v+%h) ,
Rea >0, —8/, <Rew <1/, qu+v+/zKu(%>
Re 2u +v) > —~ 2/,
(52) | £% oF; (o, B3 y; — A2x2), A0l py

2@ T (IS)

I—p,v—p, 1
X035 4}»? h, k,a—p, B—p, l)
=1+ V2, k=1,—v/2

l= = Ya=v/2, p=1/5+0/2

7 T. Beiitmen, A, 3dpgefin, 1, 11
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o) 1@ vy ) o) ax, >0
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(53) ,\‘ﬁ_slzl;Fp_l((lb vy Ups y1/2 F(Bl)"'r(ﬂp—l)
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TTABA X
K-NTPEOBPA3OBAHUYA

Mur nasmBaem K-npeobpasosanuen nopadxa v byukuun f (x) dyskuHo
. o0

R0 07 (13w = [ F0) Ky (x9) (o)
0

KOMIJIEKCHOTO IEpEeMeHHOro y. 10 InpeofpazoBanne Owao mBerero Metiepou
(C. 8. Meijer, 1940), korope#t ganx dopvyay obpawmenns 10,1 (1) u Teopemsr npes-
crasiennsi, ITpeoGpasoBanne Owsio panee mayucHo Boacom (Boas, 1942a, 1942b)
u dpnefin (Erdélyi, 1950-51).

B cuny cootHomeHn#i mexjay (yHxuusimyu Beccesisi mepBOro M BTOPOro poia,
¢ OfHOH CcTOpoHH, H MoxmbuuupoBanHnMu yuxuusmu Beccens Ky, ¢ apyrof,
K-upeoOpasosanye MoxerT OBITb BHIPAXXEHO K&k Juuelnas KOMOMHALUS JHOGHX
JIBYX M3 IIpeoGpa3oBaHuil Py, H—v, Pv» P—v. OnHaKO mepemeHnnoe y B npeolpa-
30BaHHsX [@HKENs] U Y-npeoSpasoBaHUAX, BCTPEUYAIOLWIMXCH B 3THX BHIPAKEHHSX,
OTPHUATEJNBHO, 4 JHIIb HeMHOrue npeodpa3zosaHus [amkens u Y-npeoBpazoBanus
CXOJAATCA IS UTPHLATEABHBX (WIH KOMIVICKCHBIX) 3HadcHui y. O6parHo,

7 v {f (x); y}=
=exp [(v+ o) 7i/2] & {F (x); iy} +exp [— (v+ ) mif2] Ky (F (x); —iv),

oy {f (%) 3=
= — exp {(v + 1) mif2] 8y {f (x); iy} —exp [— (v — 1) 7i/2] &y {f (x); — iy}

C OOMOLIBIO 3THX COOTHOMIEHHH MOXKHO BHUHCIATH Tpeodpasosanus aHKeas u
Y-npeoBpasosanns, HcNoab3ys TaGauust K-mpeo6pasosamuil. OZHAKO BO MHOTHX
cAy4asxX TPUXORUTCA paccMaTpuBarh K-mpeoBpa3zoBauus Ha TpaHKIe MOJYIIO-
CKOCTH CXOIHMOCTH H, 4TOOB OCECHeYdTh CXOZUMOCThb, MPUXOAUTCS HAKJaIbiBaTh
ZOTIOJHUTENbHEIE OrPaHHYEHHS Ha IapaMeTpst. Ecin v = # !/5 10 K-npeo6pasosa-
HHe CBORHMTCS K mpeobpasomanuio Jlanmaca

Ry, F ()3 0} = (2" R {f (x); )

W yKasaHHBE BBHINE COOTHOUIEHHS CBOJATCA K BEIPAXKEHHUSM CHHYC- H KOCHHYC-
upeoGpasosanuii Pypnc ycpea mpeobpasopanna Jlannaca.

M3 mpuBemelHBIX B 3TO# ryiaBe nap npeofpasoBaHuil MGIKHO [TOJyYaTh HOBHIE
mapsl ¢ NOMOLIPI0 METOLO0B, YKa3aHHBIX BO BBCJEHHH K NIEDBOMY TOMY, a TaKxe

7*
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¢ nomompio o6umx dopmya us m 10.1. Ceasp ¢ npeoBpasosanuenm Jlamiaca
B Jq06o#t u3 aByx (Hopm

X
)29~V V- 1/, _ -
o (0); 9) = T “(xZ—ﬂ)V TrRTVi () dt; y b, Rev > =1y,
0

thg=vylh=v
Solf (03 9= T [ @ - YR e (e 0y Dty Revw >~
Yy

MOMeT OHTh HCNOJIb30BAHA JJI8 BblUHCIeRHs K-mpeolpasoBaHHi ¢ NOMOILLIO
Tabaun upeobpasosanufl Jlamnaca, pauuex B raase 1V,

10.1. O6ume dopmyasl

16 | 16 K (eg) (e dv =g (03 )
0
c+1 oo
W% [ e@hentdy |0
@ | 1 (as), a>0|a= g (yla; v)
3) | «™f(x), m=0,1,2 ... | h" ><
><(— S5 ) YT (v 4 m)]
@ | xm 10, m=0, 1,2,... | vy
X(_ydy> [y g (g5 v=m)]
() | 2ve=1f(x) | yew v —ygv—1)
®) | x71 [ (x) gt fn‘v""’g(n; v+ 1) dy
Y
(7) | 7 i), Rep>0 | 2% [T (]~ y"*" x
X In'/z‘”“" (n? — )1 x
X g (m; v+p)dy
(8 | 2v[ (x) ="y gl v+ )+
FOv+)y glysv=1)
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f(x)

bf f () Ky (x9) (e0)" dx=g (g; v)

@ | (55 TR WL e v+ m)
m=20,1, 2, ...

10 [ () TRl | e v—m)
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mem (1948, crp. 280). H-mpeofpasoBanme o6paTHo Y-mpeofpasosanui (cM.
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= ]/4+ V/Q, k= 1/4___;\)/2'
=3/, +v/2
(1) | x7V " exp (= 27%%) X 2T @R VL o o
X [Dy () =Dy (= )], | T®RFVED (2
Re (i +v) > =3/, ( R _1"’)
ke > — 1 X1 F) +2 2+V+1 9
@2) | Prexp(—27%M,, (2740, | 2Arewsn o
Re(@hir2p+v) > —7fy | FORFRER 5 s
Re (¢~ 4) > 0 x G5 (4| LT kY,
Re (24 —2x +v) < =1/, h=1, 42 k=1{,—v/2
[=3/,4v/2
(43) VQ)\, exp (___ 9~ ) WM, " (2—1 2) 21/4—7\.—~V/2T[—1/2y'\’+3/-z X
Re (2A+v) >2|Rep |-/, ¢ DOLHVEAALW L Clt VR+A—p) o
T(vie) T OL+A—~n—v0D)
X 5Fs (1 y+v2+A+p,
T+ V24 A —p;
o, V420, g F A —ntv/2; —y?[2)
(44) | s exp(27'47) X 27Vl exp (27 %) Erfe (y/2)
X W _yp—ip,, o (¥ '
Rev>—1
@5) | s exp (27RO W, (27147, | 2GR T (< x—vp
’ T—n i VB T —r=vp)
—3/2<R6V<—2Re}$ —9 9 —-1.2
Rex < 1, X exp(277") W, m (27'47),
2k=%+v/2, 2m=x+v/2+1
2\ -2 2 -1 2 -
(46) | £ exp(27%%) W, 2 (27159), | e ntp) T Yo—n—p)] " x
Re (@A +v) >2[Rep |7/ « G2 ( JRSETIES YTRy §
Re (2% + 240 +v) < =Y S P AR Y RN N ¥
Re (% +4) <0 h=1+v/2, k=1]4~v[2,
=3+ v/2
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F(x) | 7 () Hy (x0) (o) dx, >0
0
Yy
o0 Lot (57 ) i
! a LB o By

p+q<2(m+n),
largAl < (m+n—p/2—q/2)n
Re aj < min (1, 3/, —v/2),
ji=1, ..., n
Re (28 +v) > —5/s,

i=1 ..., m

n+1l, m+1
X Ug3i ps <Z Loag ., a;a, B, k)
h=']y+ 92, k=1[y~v/2,
=3+ v/2

2 r ]

v
s a]-=7——al, ﬁj="2‘—'ﬁj

e

Z=4

>

O T. Beftrmen, A 3prefin, 1. I



TTABA XII
NNPEOBPA3OBAHLKA KOHTOPGBHUYA — JIEBEJJEBA

M. H. Koutoposnuy u H. H. JleGesien (1938, 1939) puisend mapy B3auMiio-
obpartiupx ¢GopMmyJ

g @)= [ 1) Kis () v,
0

=]

7 ) = 2n=2 sh () [ g () K (9) 5= dy
0

¥ NCMOJIb30BANH HX AJIs1 PCINEHHS HEKOTOPHX KPaeBHX 3ajau. Jamenelimve mpn-
JIOXKEHHS K KPAeBBIM 3afauam Owiiu paHel JleGenermM u Konrtopomuueu, a marTe-
maTHyeckad Teopus Owia paspura JleGepesnim (1946, 1949). Caenyer oTMeTHTS,
uro Gyuxnug K (y) BemecTBeHHA, €CAH X BEeWleCTBEHHNO U § MOJOKITENLHO,
Wnas ¢opma cooTHOWweHuH Obila yCTAHOBJEHA B OTMEUEHHHIX BHIIE PafoTax.
Cu. raxxe BT®, 7 II, crp. 87.

B stofi rmaBe MBI jmaeM KpaTKHil COHCOK HMHTErpatoB, COOTBETCTBYIOUIUX
nepnoil M3 yxasaunnx ¢gopmya. Muterpant, coorrereryro'uine sTopoli dhpepMyne,
MOryT GbITH BHIUHCJAEHH C [OMOIILK TalJHue, TpuBejeHuoill B raase X. Mu
CynTaeM Yy TOJOKUTEJBHBIM, XOTH HEKOTODble H3 IDUBEEHHBIX HHIKE HHTErpPasoB
CHpPaBeAJUBE H NDH KOMIUIEKCHEIX 3HAYCHHAX Y.

12.1. ®opmyasi

(%) [roKicwas y>0
0
(1) | xsin (@), |Ima|<n/2| 9~ Ly sha exp (— g cha)
(@) | cos ax, |Imal<n/2| 27 nexp(~ ycha)
(3) | xth(nx) P_y, . (2) (27 ') e=2¥
(4) | xth (mx) Kie (B), 27w (By) " (B+ 1) exp (—B~yp)
largp| <=
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P [10) K @ ax, y>0
0
(8) | xsh {mx) Kaix (@) w'ha @
larga| <w/4| 2% e (= y=-)
(6) | xsin (ux/2) Ko (@) ?/3 ox p( g B
larg o} < 71/2 fealle 8at
(7) | ch(ax) Kix (B), 271 K, [(!j2 + B2 + 2By cos 0:)1/2]
[Reelt |argBl <m
©) | % (x2+n2) "1 sh (1) Ko (a) 92 1 () Kn (@), 0<y<a
a>0, i’l,=0, 1,2 3, ... 2-ln2111(a)Kn,(_l/), <y < oo
(9) | xsh (ux) Kie (@) Kix (B), Ea oy + +_
largal+larg Bl < n/2 4 exp[ 2([3 )]
(10) | x sh (nx/2) K;,pp (@) Ky (B), oy exp [_ (a+[5)1/:]
larga|+]argBl<m| 22 2 (af) ‘
z=(y" + 40p) "
(11) | wsh(me) Kygpyp (@) Kyygp_y (a), 0, 0<y< 2
a>0 | i+ 2™ + - 27,
20 <y oo
2= (y2— 4g2)":
(12) | xsh(mx) T (A+ix) X ov=1.% (ay)}‘ (7 + a)_h %
X T (A =ix) Ky (@), X T +1) Ky (y +a)
larga| <@ ReA >0
(13) | xsh Qux) T (A +ix) X oAy a
XT(A—ix) Ky (@), | T = “——‘1y_a1) Ky (ly—al)
a>0,0<Rek <1
(14) | xsh (ue) T (A +ix/2) X o2 o o
X T (A —ix/2) Kix (a), ( ) (@) ,
|arga| < /2, Red >0 2= (g2 4 02)
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1 (16 Kix ) s, >0
0
15) x th (nx) Kig (@) L may NE o T (24 g2y e
R B R S ) s (rw) el P+ et
larga| < x/2
(16) | xsh () T +ix) T (A —ix) X | 27 %" (ay/a)* @2— 1)~ K (2),

X P B K, (@)
larg o | < /2

farg (B—1) | <m

Re2 >0

1

2= (4* + a? + 20fy) "




PA3JIMYHBIE TPEOBPA3OBAHNUSA

TJTABA XIII
HHTETPAJIBI IIPOBHOTO MOPAAKA

Mu HasmiBaeMm
y
gy W=l (=) g}= %u) f () (g~ d *)
0

yurezpason Pumana —~ Juysusrn (npoGHoro) nopadra p oT dysxuus f(x), a

h(y; n) =By {f (x); y}=—r—ém— f F () (s =)t (*%)
Y

unrezpasor Betirn (apobHoro) nopsdxa w ot ¢ydruun f(x). Boobuwe p u y
PACCMATPHBAIOTC KA KOMIJCKCHEIC ITSPEMEHHsle, NPHYEM IyTeM WHTErpupo-
Banud AAA npeoBpasoBamns (¥) smidercs orpesok x=yt, 0 <t <1, a gas
npeoBpasosauns (**)—ayw x=yb, t> |, mm x=y+14 >0,

Mrorue asropsr ofosuadaior g (y; ) wepes /M7 wua Y[, a A (y; p) uepes K'f

wma K*f. Hnterpaa
a
I EPRY (B
m J-f(x)(x 9" dx
¥

uHorAa 0603HaualoT Ilif ITyTem sayeHbl NEPeMelnHOoro €ro MOMKIO BHPAa3NTh
B suge My {f (@—x); a—y}. C zpyro# cropOmH, €can HoaoxHTS f(x) =0 mpu
%> a, ero MoxHo zamucars b suge 28, {f (x); z).

ITpousmonytie JPOAWOr0 NOPAAKA o MOLYT SHTh ONPEJesIeHb dopMyTavMu

dn
Dgf(x)=—z}-c—ﬁ-9%n_a{[(t); £} n—-1<Rea <n,

dn
st

Tak uTO TAaGAHIE HHTErpajJoB HPOGHOTO IOPAJIKA MOXKHO HCROJAb3OBATH /A
BHUHCAEHHS] TPOW3BOAHBIX JPOOHOrO IOPSAKA.

B cuucke JHTEpaTyph YKasakbl HaGpaHHHE KHHMH H paGOTH, COAepxaine
uHGOPMANKIO TNO TEOPHH HHTErpajsoB W NPOHSBOMHBIX rpo6HOro TOpAAKA.
B ‘padore Xapmu m Jlmrraeyna (Hardy and Littlewood, 1928) coxepxarcs

DLF(x) =7 By () 8, n=1<Rea<n,
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nadcHefimue CCrKH, HaCKOIRKO HaM H3BECTHO, W& CYHECTBYET IOCTaTOUHO
oG uPHBIX TabAUIL HHTETPAJIOR APOGHOro NMOPAIKA, XOTH NOUTH BO BCCX TaBJIuiax
UHTErpasoB GCTPEYAeTCs] MHOIO MHTErpas’oB TaKoro BHAA,
Pacminpenye oneparopor 9, n W, Gewio Beenmeno Kodepom (Kober, 1940)

u dpredu (Erdélyi, 1940). KoGep (Kober, 1941b) pacciyoTpesn Taxxe HHTErpaJsl
KoMIIeKCoro mopsnara, Murerpuporanne mno uwactam ApoGHOro mOpsaKa o
KOHEYHOMY OTPE3Ky BhipakaeTcss $GopMyJoil

a a

[ats wh@—ndi=[fi@=x) g wde

0 : 0

% 6bi10 u3yweHo SnroM u Jloysom (Young and Love, 1938). Jas GeckoneuHoro
mpoMexRyTKa (GopMyJa nMeeT BIJL

fo (x) g2(x; 1) dx=f/zx (x; u) fa (x) dx
0 0

u Goa usyuena KoGepom (Kober, 1940). B stux dopuyiaax g, =N, n
hl = %f]
Omnepatopst 31, n W, cBA3aWBl COOTHOISIHAME C ONepaTopavu pupgeper-

UHpOBAHUS W WHTErDHPOBAHNS, & TaK:Ke JAPYyr € APyroim. Mbl yKakeM HeKo-
Toprie H3 3THX cooTHouweHuil. OcTajblple GyRyT epCUHCIEHB B CIHCKE
ofmux ¢opmyn B nm, 13.1 u 13.2,

X o
glx ) — | F()dt, h(ey )= f(2)dt,
] ]

d d
— g (x; =g n—1), —— h{x; =h(x; p—1
el m=glgp-1 g s p)y=hle p-1),
mumv = Eﬂp,+\’» %u%v = Elr’u,+v-
@yukuyn g (x; p) m A(x; p) MOXKHO paccMaTpuBaTh KaK W pa3 B3fTLUT HHTe-
Tpas ¢ MOCTOSIHHWM TipesfesoM O B cayuae g H co0 B cIyyae /Z H MEPEMEHHHM
BTODEIM TIPEEJNOM.

Cesi3H MeXJy HHTerpajgaMi APOSHOrO INOPHIKA ¥ APYTHMHU HHTErpafbHBIMH
IpeoSpa30OBAHUSIME BHIPAKAIOTCH CIeLyIoWuMu hopMyTaMu:

g (& u); pr=p ML) p),
Fe th (w5 0); g} = MRy THE (F (0); 1),

Mg (x5 n); s}=-—rill.—(—_li_%)&)— MW () s+ pl
T (s)

W (A (x5 p); s} = MAF (x); s+ uk

F(s+u)

Atu GopMyan MOTyT GBITh HCIOJB3CBAHB TS BHIUHCJIEHHA HHTErpasoB NpoG-
HOrO NMOpAAKA UPH NoMoIy Tadauy mpeobpaszosanull ®ypwe, Jlannaca, Memiuua
¥ X o6pameHnH, OTH (OPMyJsl MOTYT OBITH TAKKE HCHOJB30OBAHMEL JJIS TOIO,
yTOOL BHIBECTH H3 H3BECTHON napsl, nampumep npeoSpasoBannii Pypne, HOBYIO
napy mpeo6pa3oBaHuil ¢ 1IOMOUILIO HHTErpupoBalisg APOCHOro MOPsIKA.

CBA3s MeXKJy MHTErpajgaMu JPOGHOrO ROpAAKa I NPeoGpasoBaHHsSMH Jlan-
naca Opia wsyuena Héuem (Doetsch, 1937, crp. 293-—305) u Yuazepom (Widder,
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1941. erp. 70—75), JI&u m3yumI TakKe HuTerpaJbHoe ypasueHle Afers g= N, f.
OTHOCHTEJBHO CBA3N ME:K/Y HIICrpagaMil APoGHOrO HOPAIKA H Ipeodpasosa-
namyn Pyppe ey, Kodep (Kober, 1941a, aemua 3). Ornocuresuo cBisu Memay
HHTerpanaMu  apofnoro mopsaka H npeodpasosainianu Mesanna oM. KoGep
(Kober, 1940), OTHOCHTENLHO CBA3H MEWKAY HHTErpajsaMu APOGHOrO nopaika
u mpeoGpasopanuamMu auxens oM. paeiin 1 KoGep (Erdélyi and Kober, 1940)
u dpaefiu (Erdélyi, 1940); cm. takke 8.1(13)—8.1 (16). Oruocureapso npudo-
JKeHafl WATerpupoRaHIs FPOGHOrO MOPSIAKA K TCOPHH TPHIOHOMETPHUECKHX PANOB
cm. 3urmynn (1965, 1, I, crp. 200 u coir.).

WnTerpanst npo6HOrO NOpAixKa BCTPEUAOTCH B BLIDANKEHHAX PEIICHHA AHHE-
HLIX  AnQdepenyuanbEblX  ypasueuuii ucpes onperejacilnie HuTerpadas. B ostow
KOHTEKCTe HHTCIpajdnl JPOGHOr0 NOPAAKA UACTO HA3LIBAIOT 1peo6pa308aHusmlL
Biiaepa (cM., nampramep, Afine, 1939, ctp. 258 n pasee). N,J asasercs npeobpa-
soBauueM dfiiepa mepeoro poja, a W,f npeobpaszosanuem ditrepa BTOPOro poxa
byyrnun f.

M, Pucc (M. Riesz, 1949) passua Tcopuio HHTErpHpoRasus APOGHOrG mo-
paaxa zns GyHKROUHA MHOTHX HMEepeMeHHHX; OHa Obla mpuMeHeHa PHccoM H gpy-
THMH A7 pelleHus AHQQepeHnuansHbXx YpaBHEHHN B YaCTHEIX NPOHM3BOLHBIX
(cm., wanpumep, Baker and Copson, 1950, ro. I, § 7).

Y3 @opmyn AJast HHTErpaaos APOGHOrO nopsiAka, NPHBEACHULIX B 9TOH rJiase,
MOTYT ObiTb MOJYHYEHE HOBhe (GOPMYJIL IJA8 TAKHX HHTErpajoB ¢ IOMOLWbIO
O6UIHX MEeTOJOB, [EePEUHCJEHHHX BO BBEJEHHH K IEepBOMY TOMY, ¢ IHOMOIUbIO
ofINX DOPMYJ, YCTAHOBJSHIRX BhINE H B nm. 13.1, 13.2, a Takxe ¢ NOMOIULIO
YKa3aHHBIX BHILIC CBA3GH MeKTy HHTErpupoBanileM NPOOHOro HOPsiAKa H APy-
UMM HHTerpajIbHBIMH IPEOOGPA3OBAHUANMH,

18.1. Hurerpaam Pumana — Jluysunas

1
1) L™ £ () =~ dx =
0 =g(y; 1)
(1 | Fax) o™ g (ay; )
@ | f(aix) ay =18, {1 () aly}
OTrocnteanio Taéaum car. n. 13.2.
, . F(O) gte=1
@ |10 gl n—1) -
@ | [1oa g )
0
(5) l g (x5 v) gy ntw)
1L
© | Rew>0 | iy
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- 4
[ ) (T Q1™ [ 1 () (=0~ i
0
- -~ T pv-l
0 1 27 Rep>0, Rev>0 Twiw
LAY vt
® | (xr+a)’ Reu>01 S oP (1, = T3 = pfa),
larg (y/a) | <m
© | et ah ‘ -;J-y*;*(“f—! O
ep>0, Rev>0 Hee
Rep N X of 1 (=2, v -t v, —y/a),
larg yla|<sm
(10) | £V~ (x2 4+ o)™, ‘1"""'!’_____1" H")l' )
~ RE(TAE A9
Rep>0, Rev>0 , v oyl ptw
X ’JFZ('—}":'T'; T; o s
ptre+l ¥
B2l L), Re(y/a)>0
(a1 | 7k 4 aByh, KA AR O
=1 2 I+ v)
s Ky wae s 1 [CRTy S |
Rep>0, Rev>0 Xk+1F/e(—?~,-};,l—k—, =
WFY gyl WAVHE—1 | _y_k:)
k ? k 1 ey k > a’d r
|arg (y/o) | <=fk
oy [AIREN o
(12) | 5% (c+2) ™% ([(et2) ] 4| 2450 [y (0 + I X
-
(e + 2" — ), X PR, Jargyl<m
Reu>0
(13) | 1o, Rep>0 | n% (yjo)* =" exp (ny/2) X
X Ly, (0y/2)
(14) | £V~ 1%, Repu>0, Rev>0 Fﬁ%yuw—l 1Py (v; g+ v ag)
(15) | "~ Lexp (ax®), s T x
Rep>0, Rev>0 F (Y ¥l ViR~
2,3, 4, | XP(G e T
BEY WEVE] RAVER-1 g
TRk T % ’“’J)
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u
() M1 700 (=0 ax
0
(1) | x4 T exp (= afx), Rep>0 | o™y exp (- a/y),
larg y [ <m
(7) | x™ M exp (= a/x), Repn>0 | (ny) g ™" exp(— 21:) X
<o (55), Rel@n) >0
PNl S \/2 / a
D e I P e )
%=,3""],1.""V/2, Re(a/}/)>0
s 1 1 1, - 941/,
(19) | exp (ax'"), Rep>0 1‘<}’1T,LT)  (a)2) f2 uyu/ g
1/, 1
X (1 (™) + 1y, (0 ™)
(20) | x7"* exp (0x'?) n (af2) et 2= 1s g
X [Ty (™) + 1y, (ag™)]
@) | = Texp (ax™), MIVITO)
Rep>0, Rev>0 Tt
Fo(ne X . Py
X 2<V, 5 BV —,r‘>+
g,yP«-i'V—'/z T (v + Yo} %
T (u+V+'/a)
i
X 1F (vt 5o utvtg; )
(22) Feexp ( ), w=112"lexp{(—ay~")
(23) W oxy ( - 1/-“-), 2“+|’Ign~'/’a]'/zfuyu/2"8/’ %
Rep>>0 | X K,_, (ag™"), Relay™")>0
21 | Ty, =Ty
Rep>0, Rev>0 r (IJ«+\’)~
) X [0 g+ 9 (v) = b (1 + )]
©5) | #*~'sin (ax), Re >0 | 5 (y/o)* ™" sin (ay/2) 1, _, (ay/?)
(26) | £*1sin (ax), g1y . N
Rep>0, Rev>—1 | 2T®+w s (i +9; fay)
—1F (v; n+ v, — iog)]
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y
() T @I~ 1) -0t a
g
(27) sin (a’v’/z)’ Re >0 QLL—'/znl/zal/z—'llyuﬂ'!"/4 ",LL ” (ayl/z)
28) | x~ " sin (ax"), Rew>0 nl/’2“—%al/z““y”m—V‘Hu_llz (oy™)
(29) | "~ !sin(ax™), agt TV T (v g i) X
Rep>0, Rev> — Lty b
13 1 >
X 1Fs (V+3; T RTVTg _a4_y)
(30) x—u«—ll’z sin (ax~1/z)’ 2!1—‘ Qn'/:a’/z "Hy.U«/Z—s/.i J‘/z—u (ay~1/:)’
O0<Repn<l, a>0 largyl<m
(31) | £ Lcos (ax), Rep>0 | o' (yja)* "2 cos (ay/2) J, .y, (ay/2)
(32) | £ cos (), gty .
Rep>0, Rev>0 sTaTy i (v; ptw; day) +
+1F1 (v B+ vy —iay)]
Y It
(33) | cos (ax 2), Repu>0 . (uy+ - i oMy Ve %
% yu/2+ 14 Hu i) (Ozyl'lg)
—1 1, — fo = —
(34) + x~ Y2 cos (ay'), Rep>0 | 2% Yog e e My~ Tuoy, (ay™)
(35) | x¥"Leos (ax™), A M) 5
Rep>0, Rev>0 | T@+V
X 1-"2<V, T 0Ev — (_I_.li
(36) | x7#* " cos (ax™ "), g gy B2l
0<Rep<1,a>0 XY,/:_“(ay"'/"), largyl<m
. i yH v, ~
@B7) | Pa (1 —yv), Reu>0 ﬂgff?l—_f—x)—Pl‘iL H)(I - VYY)
(38) | £ Py (1 —yx), T (v iVl
Repn>0, Rev>0 T+
X oFs (=m, n+1,9; Lu+v; 27 lyy)
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y
f (%) [T I~ | P ) (g—2)P" dx
0
A—1ly AN 21, (A + 1,
(39) f Cng—k v5), _ T‘(A_L_i_i;/_j)_
eA>— > y TR ) A ~1/y
Rewss X A POD (1~ yy),
o=htp=1s P=d-pn-15
(10) | £ CA (1 =), T pev-t
n A0, —1 2. AT @t 4
2V?§ >—~O R >O X sFo(=n, n+24, v; L +1/y
en ev Z
' w+v; 27 yy)
(41) XV Icén (yx%)’ ( l)ﬂ nﬂxl):‘n(lff)\l) ot x
Rep>0, Rew>0 X 3Fo (~n, nt A, v; Yy, p Iv; y2y)
(42) | ¥V Chypy (™), 2(=1)" yyt VT x
Rep>0, Rev:> — 1/, Mgy DO+
h al [ (W + v o)
X sFg(—n, n+r+1, v+
o w+ v+ viy)
B . T'@+nstl) o+H0
(43) | «® PO (1 —yx), Ternvnrn ¥ X
Rea>—~1, Rep>0 Pﬁf‘“‘“'ﬁ‘”(l—yy)
B pla By _L@+n+D)  Bip
(44) | sF P2 P (ye — 1), Ty X
Reff>—1, Reu>0 % PE‘LCL—H’F)—(-“’) (yy—1)
Bl — 1 - B T(—-B—-p—n ~PB-n-1
(45) | x—B-M=n=~l(1 _9 lx(zx)BX = Y X
@ ) . -
X P L=y | (1 — g7y plo B (1 gy
0<Rep< —Ref—n
A1 pla. P Tat+n+ I Q) A1
() | £ Py ) (1 yx), M us DG+ w ¥/ X
ReA>0, Rep>0 XFs(—nmnta+f+1,24
a1, A+ 2—Iyg)
=1 pla, P@+n+ DD 3
47) | 71 PE P (ye— 1), =D rarnrasw ¥ T X
Rei>0, Reu>0 XsFo(=n n+a+p+1,4;
B+ 1, A+ 27 vy)
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y
f(x) Ir@1™" | F) (g — 5 tax
)
A1 1, \ pa ) Tat+a+ DTG 44p—t
(18) | M1 (1 =27 1yx)" P& (1 —y0), STarTToe T X
Reh>0; Reu>0 Xng(a'f"ﬂ’*'l.'—B'—'ﬂ,?v;
a1, A+ 2"1yy)
ara Ta+n+1) (R TRE S T
(49) | %™ L, (Bx), ReasS 1 Renso Tasitarn? L B9)
a>~1, Rep
A=l ja _Vetn+DTM) ain
(80) | x™77 Ly, (Bx), T T wrnTorm 4T X
ReA>0, Rep>0 X oFa (—n, Ay @+ 1, A+ p; By)
- A~1 _—Bx ;a Vo+rt TR aiuog
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p+g<2(m+n) Iarg(ay)l<(m+n—p/2—q/2)n
0<Rep<l—Reaq;
=1 ..., n




TJTABA XIV
NMPEOBPA3OBAHKA CTHUJITBECA

Mpt HasmBacM QyHKHIIO

oo

g =S¢ B=[ )+ ax
0

npeobpaszoeanuen Cruasrseca dyurnnu [ (x). 3gech HHTErpUPOBaHUE BEAETCH 10
TOMOKHTEJbHON BEIIGCTBEHHON IHOJAYOCH, & Yy ABJAseTcAd KOMIVIEKCHBIM IIepeMeH-
HBIM, H3MEWsIioImiMes R KOMIIJIEKCHOI TIJIOCKOCTH, paspesaHnofx BAOJAL OTPpHUIA-
TeAbHOH BEIlieCTBEHIOR IOJyOCH,

TlpeoGpasosanna CTHJATRECA ABJIIOTCS LTEPHPOBAHHBIMH HPeOGpa30OBAHHIMH
Jlamnaca '

S (x); =2 (); 1 sk

TTostony nubopManH OTHocHTENBHO npeofpasomanufi CTuATbeca MOXKHO HaHTH
B TpyAax mo npeofpasoBannsm Jlamnaca, B YacTHOCTH B KHurax Yumpnepa (Wid-
der, 1941, ra. VIII) u Turumapma (1948, nn. 11.8 u 11.9). IIpeoSpasosauns
Crunrtbeca CBSI3aHBl TakKe ¢ NPOGJAEMOH MOMEHTOB /IS [0JYGECKOHEYHOro mpo-
mexytka (Shohat and Tamarkin, 1943) u, clenoBATEIbHO, € HEKOTOPHIMH IeM-
HBIMH JPOGAMH.

Mbl jaeM Takke KDaTKui cHCOK 0Bob6ujennsix npeobpasosanud Cruarseca
nopsdka

g 0=y (2 v}=[ 1 (1) (x+ )P d,
U

THe ¥ W Yy HMEIT TOT Xe CMECJ, HTO H BhlIUe, a 0 — KOMIVIEKCHBIH mapametp.
QcoGuiedsse npeoSpasosakng CruaThECa DPA3MHYHBIX NOPAAKOB CBA3AHB JADYT
¢ ApyroM, a Takxe ¢ mpcofpasopanvem Cruarbeca ¢ nNOMOUIBIO INTEIPHPODAHS
ApOOHOro mopsaaKa

T () Bp—1p = &,
I (p) %u‘gp =T (p—p) @p—w

W3 upuBejiellHEIX B HUKECASLYIOWHX TadJHUaX Nap NpeoGpasoBaHuit mMoryT
GhITH TOJYyuelsl AajdbHeRlIHE HHTErpalbl ¢ NOMOMBIO METOAOB, YKA3aHHEIX BO
BBEJEHHH K NEepBOMYy TOMY, oGmux $opMysa, ykasalHX B TaGJHlLaX, a Takke
OyTeM NpHMEHeHHs IPUBeJeHUbX Bbllue (popMyJ H Tabaull npeodpasopanul Jlam-
Jddca M MHTerpasJoB APOGHOrO nopsika.



14.2 9JEMEHTAPHBIE ®YHKUITH 155

14.1. O6mre Gopmyast

7o) J e+ dx=gto), 1 arg y | <
0
()| fx) g ()
@ | £ [T de=y e
0
(3) [(x+a)7' ] (x), larg ol <at | (y—)™" [g (@) — g (9]
(4) f(x)~f(a), 2>0 (y+d)_l[2_lg(aem)+
x—a +2_1g(aehm)—
—f{a)In(y/a) — g ()]
5) | glxe™) -gxe™™) 211 g (1)
©) | ] (@), a>0 | g(ay)
™ | =1 (o), a>0 | y=' g (aly)
@) | F(x"™) g(iy®)+ g (= iy")
9 | (=) =~y 0~ g (1)

14.2. 3nemeHTapHble OYHKUUK

-1, n<x<2n+1 Sy T2 32
W\ | e
1, Mtl<x<2n+2 2 LI+ %)
n=0 1,2 ...
@) | (a+x)7 larga|<w | (a—y)"" In (a/y)
! : . . . 1 Yy Y
@) | w Rea >0 W{W_m('&")]
x . . B s
@ | e Rea>0 | e [F by ()]
v s
(8) | x5 ~I<Rev<0 | — e
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I'n. XIV. TIPEOBPA3OBAHHA CTHUJITLECA

{6

P [1@ 9™ dx, Jarg gl <a
0
(6) %V n(a"—y")
a+x’ (@~ y)sin (Vi)
largal<m, —1<Rev<I
%V 7T av—ly,
(7) a2+ x? ? u?+ gy [2cos (vIt/2) +
Rea>0, —1<Rev<?2 b sl ]
2 sin (Vii/2) - sin (var)
2V —aV % y v
® | > ~[<Rewv <l Ty [sm(vm—-a ctg (vr) +
aV o
Tl (7)1
© | £ (a+ )" T WP = yv-i
]arca]<;’rc 0<Rev<Rep T ottt
s ' ) X Fy(p=1, v; p; 1 —yla)
(10) | ¥~ P (@ +x)"F, largal<m | ®@~"T 1y (@, 0)
—Reo<Rep<l1 yP sin (p7)
(11) | ™%, Rea>0 | —e™ Ei (~ay)
(12) | ™%, 0<x<b | e [Ei(— ab—ay)~Ei (— ay)]
0, b<<x<oo
(13) | o, 0<x<b | —e™Ei(—ab—ay)
e b<x<<oo
Rea>0
(14) | £" ™%, Rea>0 | (—1)"T1 4" ™ Ei (— ay) +
n
+ 2 (=D r~DlaT Y
r=1
(15) | =2 o™, Rea>0 | ny~" ™ Erlc (a'y')
(16) | £ e, Rea>0 | n'a™" —ny'” ¢ Erle (a2y")
(17) | x~ Ve,

Rea>0, Rev<!

TU—-%)y~Ve™T (v, ay)
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14.2. DNNEMEHTAPHBIE OYHKUHNU 15

7

e [ 10 G+ ax, fargy <
0
(18) | 71 (1— ™), Rea>0 | g~ {in (ayy) — e Ei (— ay)]
(19) | £¥=1e™*  Rea>0, Rev<l|I'(1—-% """ (v; a/y)
(20) | exp(— ax"), Reoa>0 | 2cos(ay™) ci(ay’) -
—2sin (o.y"'z) si (ayllz)
20 x exp (- ax'’ X Rea>0 | — r’y"/z [sin (ayl/z) ci (ay%) +
-+ cos (osy'/z) si (ay'/z)]
(22) | x*exp (— ax™), U2 +1) [exp (iay” + Ami) X
Rea>0, ReA>~1 T (-2, iag’) +
+ exp(— iay™ Mu) X
X T (=24, —iay™)]
1 - —~1
23) lexp (ox By ~1] l, Rea>0 1 In (ay 2) — (Qay ) — 1 (ay'/ﬂ)
@) | e+ nx, larga|<a 9! (y—a)_l[(ln y)2—(ln a)Q]
- 2
23) | (a+x) Yin (xfa), larga|<a #—(i)— [In (—g—)]
(26) | (v—a)~" In (x/a), a>0 | 27 (g +a) " Ha + [In (y/a))}
@7) | ™" In (0x+B), 2y~ 1n (o™ + B%)
Rea>0, Ref>0
Viln y —acig (vin)
28) | £V Inx, —1<Rev<0 Y [nsym(z;)z il
29) | x¥ (@ +x) "l x, m le'lna—y" oy~
arga|<n, —1<Rev<l —nctg (v1) (0¥ — V)]
(30) | ¥ (a—il-x)'l Iln (x/a), 1 1 et W In (v/a) +
larga <m, —1<Rev< + 1ot (v) (@¥ = V)]
@31) | sin {ax), a>0

— sin (ay) ci (ay) — cos {ay) si (ay)
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Fa. XIV.

[MPEOBPARORANUSA CTIJITBECA

1) [1@ @+p as jargyl<a
¢
(32) | x”sin (ax), a>0 | iy’ [sin (ay) —
— 2% sin (ay + /4) C (ay) +
+ 2" cos (ay + m/4) S (ay)] -
— 97 Yaglag !
(33) —'hsin (ax), a>0 'E_t/—‘/z [2‘/2 sin (ay + n/4) C {ay) —
— 9% cos (ay + n/4) S (ay)—
— sin (ay)]
(34) | x7Vsin (ax), 27 hr(l—v) g™V x
a>0, ~1<Rev<2 X1 W (v, ~iay)~
- eiay r (V‘ iay)}
(35) | 0, 0<x<a C_M. Erdélyi Arthur, 1939; Proc.
(x2— a,)_x/g sin (bx), a<x< oo Iliodinburgh Math. Soc. (2), 6, 94—
(36) | sin (gx'/“), a>0 | nexp(—ay®)
(37) %~ sin (ax™), a>0 | ay™! [1—exp(— ayvi)]
(38) x~ 2 sin (ax'/z), a>0 —'h [exp (— ay ) Ei (ay'l'l) -
—exp (ay™) Ei (= ay*)]
1 A Yo
(39) £*sin (ax /”), - —"y—cg—h%y)——)— -
0, —93<Reh<ls o
a>0, ="l 2| g2 T (@) sin (M) X
X Py (15 1 =225 ay'™) +
+.F,(1; 1-22; —ay”)]
(40) | (x+ [3)_1 sin (ax'), w (y — ﬁ)‘l [exp (~ aBVz) -
a>0, largBi<m —exp (= ay')]
(41) | xPBsin(ax" + Ba), ny~ B exp(~ ay™)
a>0, =1/3<Ref<I
(42) | sin (ax"* — bx™ %), a,b>0 | mexp(~ay”r=by~"%
(43) | x~ i [sin (axl'c)ﬁ a>01{2" lﬂy"'/z [1 — exp (-— 2ay]/2)]

[32
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f(x)

[. [ () (x y)"l ds, largy| <<=
0

(44) | x~ "% sin (ax%) sin (bxl”g), 2_1315/"1/2 {exp l—la—5] yl/f] —
a>0, b>0 —expl—(a+0) ]}
(45) x” " sin (ax") sin (bxl-/z), wty h exp (— ayl/“") sh (bylf':)
az=b>0
(46) | In (Bx) sin (a,\c%), alin (By) exp (~ ay'/’-‘) —
a>0, largBl<a —exp {ay™) Bi(— ay™) -
~exp (= ay™) Ei (ay™)]
(47) *~ " 1n | sin (axl/l) ], a>0 ny_l/g In [’/2 91 exp (- Qny%}}
(48) | cos (ax), a>0 | cos (ay) ci (ay) — sin (ay) si (ay)
(49) | x~ 1 [eos (bx) —cos (ax)], a, b>0 | y~ '] - ci(by)cos (by) |
+si (by) sin (by)-+ci (ay) cos (ay)—
—si (ay) sin (ay) + 1n (a6~
(50) % cos (ax), a>0 | 27 hytg™ e — ﬂy% [cos (ay) —
— 9" ¢cos (ay + n/d) C (ay) —
— 9% sin (ay + w1/ S (ag)]
(51) x " cos (ax), a>0 j'sy_l"z [cos (ay) —
— 9" cos (ay + n/4) C (ay) -
— 2% sin (ay + =/4) S (ay)]
(52) | £7Y cos (ax), 27T (1 =) gV [ T (v, iay) +
a>0, —l<Rewv<1 +e“i“”I'(v,——z'ay)]
(83) | 0, <y <a Car. Erdélyi Arthur, 1939: Proc.
(¢ —a®) " eos (bx), a<x<oo | Ldinburgh Math. Soc. (2), 6,
94—104.
(54) | cos {ax'), a>0 | —exp(— ay“l) Ei (ay"’f) —
~explag'?) Bi (= ay®)
(H5) x " cos (ax"'E), a>0 ﬂy_’/f exp (— ay'/f)




[a, XIV, I[IPEOBPAZOBAHIIA CTHITBECA

[ (x)

5]

J T+ 97" dx, Jargy]<a
0

(56) | x* cos (ax'), __ myhen(ay'h)
a>0, ~1<Red <Y, S‘W;;)
—a"*"cos (An) T (21) X
X [1Fy (15 1 =22 ay'?) +
SR 20 - a)
(57) T (e + [3)"l cos (ax™), Ty — [5)'1 [[‘}‘1/’ exp(— aﬁ%’) -
a>0, |argB|<m _y—‘/z exp (— ay"™)]
58) | x~ "% cos (ax" — bx=""), ay ™ exp (= ay's — by~ k)
a, b>0
(59) | x7 7 [cos (ax"z) — cos (bx")], ay~ R [(b - a) y' +
a>0,6>0 1 exp (= by™) — exp (— ay™)]
(60) | x~ " [cos (ax™)P?, a>0 | 27y~ [1 = exp (— 2a5")]
61) | v~ "% cos (ax"t) cos (bx™2), 97 by e fexp (= |a— b y') +
>0, 0>0 +exp [~ (a+0) g™}
(62) | x~"2cos (ax"2) cos (bx"), sy~ exp (= ay'?) ch (by™)
az=b>0
(63) 2= sy~ [27! @1y - vip) sh (2ay’) — 1]
I8 sin (ax'2)}* + [y cos(ax'2)}? * 18 st (ag'2))® = Iy en (ay'2)]?
[arg (B/y) | <=
(64) sin (2ax') 7 [(B— W@ +9) = exp (—2a5'%)].
[B sin (a:cl/ﬂ)]2 -+ [\’ Cos (axl/l)]?‘ ’ [[’; sh (ay'r’ﬂ)]2 - [v ch (ayl/z)]z
larg (B/y) I <m
(65) | £~ In (Bx) cos (ax™:), ay~ " [1n (By) exp (— ay'™) +
a>0, largfl<m + exp (ay") Bi (— ay's) —
— exp (—ay") Ei (ay")]
66) | x 710 {cos (ax") |, a>0 | my~"1n {1/, + 27 exp (— 2ay™)]
67) | x~"=1n [1 + 28 cos (ax™) + p2], oy~ 1n [1 + B exp (— ag'™)]

a>0, |p|<!




3] 143. BBICHIME TPAHCUEHIEHTHHIE &OVHKIIMU 161
1e) [ fe) G+ dx Jargyl<n
0
(68) x~ "% n {[b sin (ax'lz)]2 + Qny"/’ In [6sh (ay'lﬂ) 4+
4 [e cos (ax™)]3}, + cch(ay™)] - 2na
a, b, ¢>0
(69) | [cos (ax")1" sin (nax'®), 27 {[1 + exp (= 2ay")]" — 1}
a>0,n=1,2...
(70) ™10 [tg (ax’/ﬂ)], a>0 | sy~ " 1n [th (ayl/z)]
(0 | x~ " n {i+[s tg (ax'/z)]2}, 2y~ " 1n {1 + 5 th (ay'/’)]
a, b>0
(72) | =2 1n {1+ [6 ctg (ax™), 2y~ 1n [1 + b cth (ay'®)]
a, b>0
73 L e g2 o—1 1, l.’ —
( ) sh (Stxl/2) y e (2 yot /k) -1 1,
—p(27'y%)
T4 | -1l g~ [y (2 g ) —
%' ch (nxl/'l) .
—~ (2 11/1/2 +1/,)]
(758) | x~'"esin (ax') CwM. Ramanujan Srinivasa, 1914;
sh (px'z) Messenger of Math. 44, 75—85.
12— cos (ax'ie)
ch (bx"2)
=" cos (ax""-')
¢+ch (bxl/z)

14.3. Beiclune TpaHCLEHJEHTHbIE (QYHKUMH

fet (ai® + [si (ay))®

(l) ci (ax)y a>0 )
J, lay) ~ 1, (ay)
@ | Iv(av), a>0, Rev>— 1 | ALn 29—ty @]
@) | £¥ Iy (ax), ¥ [H_, @) ~Y_y, (ap)]

a>0, —1y<Rev<?,

2 cos (V)

11 T, BerrMen, A, Dppeity, 1. 11
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f (%) ff ) (s +y)"dx, |argyl<n
0
@) | x"+1J, (ax), g™V (v 1y) +
a>0, —1<Rev<l/, ayVEL[Y_ | (an = H_,, (apy]
2 cos (VIT)
®) | 7Y 1y (ax), 2™y~ [Hy (ay) - Yy ay)] -
a>0, Rev>—8 2l-vy
> fa ——I‘W—SV -1, v (ay)
6) | £ Jy (ax), a>0, ReA <3/, N
Re@A+v)>—~1 | _ M Iviay
sin (A + v} 7}
2h—la=h T (2 4 Vi)
T (—AZ T V) X
T R e -
_ 2%l -y rany v/2 )
T3, — X2+ v/[2)
. L 83=A—Vv 3—-A+4v aty?
X 11"2(1, TR ; ——4—)
(7) | %V siu (ux) Jy (ax), M _
:;> 0, —1<Rev<1, | 2c0s(vm Leos (fly V) v log) +
+ sin (ay — vn) Yy (ay))
(8) | xVcus (ax) Jy (ux), v ; _ .
av> 0, — 1/.) <Rev< 1/0 2 cos (VaT) [Slﬂ (ay 'VTC) J’v (ay)
B B —cos (ay — vn) Yy {ay)]
9) | x¥ cos (ax -+ B) Iy (ax), i
© ( aQO,V(—I/)o<Rev<’/9 mﬂ) o ay = vi=F) Iy (ay)
? 2 —cos (ay — vt~ B) ¥ (ay)]
(10) | £¥2¥k 1, (ax'), 2 (— Lk yvEtE K (ag'™®)
a>0, k=01, 2
—k—1<Rev<~2t+3,
(11) yVR+E="; Ty (ax’/z)’ (— 1)k gV2+k=1,
a>0, k=0, 1, 2 cos (v 1
~Yy<Rew< — 2%k + 5/, X [1y (ay™) —L_y (ay")]
(12) | £B=VE="% 1, (ax'), ny* VP (ay'?) - Ly (ay')]

a>0, k=012 ...
Rev>2k -5/,
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f (%)

(13)

Iy (ax™),
a>0, Re(A+v/2)> — 1
Red <3/,

[ F0 c+9~"ax, Jargyl<a
[§]
T (A +v/2)

(“)ﬂ TO=h+vi)

X P15 1=2~ 5, 1

X

V.2
Ty 4)

ayh 1, (ag't)
" sin [(A+v/2) @1

sin (ax") 7, (bx™2),
0<b<a

rwexp (= ay™) I (by™)

2" sin (ax'®) 7o (55"2),
0<a<b

2y~ /zsh(ay )K (bylz)

(16)

cos (ax%) Iy (bx"/:),
0<a<yd

2 ch (ay™) K, (by")

(i7)

%~ cos (ax"lz) Jo (bx'/f),
0<o<a

sy~ exp (— ay™) I, (by"2)

(18)

£V gin (ax'/z) Iy (hxvz),
0<a<b, —1<Rev<?,

24V sk (ay") Ky (by™)

(19)

2~ V251 (ax') 1, (bx'?),
0<b<a Rev>—1

ay ™2 exp (— ay™) 1, (by"2)

(20)

xv/? cos (ax‘/g) Iy (bxl/z),
0<a<<h, —1<Rev<l)y

242 ch (ay™?) K, (by")

@0

x~ V2 cos (a2} 1, (bx'™),
0<b<a, Rev> -3,

y V2= exp (— ay's) 1, (by'")

(22)

Uy (a)]?, a>0

21y (ayl/z) Ky (ayl/z)

(23)

Iy (axl/z) Iy (bxl/z),
a,b>0, Rev>—1

21y (ay™) Ky (by™),

b>a

2 I (by'") Ky (ay™), b<a

(24)

A2 1 (b)Y 1y, (ax'),
0<a<d
2+ Rep>Rev>—1

24" 1, (ay™) Ky (54%)

1r*
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e [T et 9™ ax, Jargy 1<
0
A Y . —-2}\, --/7 2 10,A A+
(25) | 1y (ax) Iy (ax ;),>O ren e G (@[ o o M08
Re (24 + -i’-V) S 9 p=A+n/24+v/2, g=A+p/2—v/2
B r=h—u/2+%/2, s=A—p/2—v/2
(26) xp-/2+fl (x +,v)—\’/2 '[M (axl/z) X 2 (__1)” yu/i"i'ﬂ (y —Y)—\’/Z X
X Iy [b (e v) "], X Ky (ay™) 1, [6 (g —v)"]
a>b6>0,n=0,1, 2, ...
—~1-n<Rep<2—-2n+Rew
@7) | x~ " [sin (ax) Iy (ax) + —Tn— [— sin (ay) Ty (ay) +
+ cos (ax) Yy (ax)], | ¥7cos vD
a>0, ~1,<Rev<ly +cos (ay) Yy (ay)]
(28) | ™" [cos (ax) Iy (ax) — T—-—— [cos (ay) Iy (ay) +
—sin (ax) Yy (ax)], | ¥ cos M) )
a>0, =1y <Rev>1/ +sin (ay) Yy (ay)]
(29) | %Yy (ax), a>0| _ metgomyt )_
~1+4|Rev| <Reh <3, sl !
____ﬂﬂ__ () -
sin (vatysin [(v — A) 70} Ty 2
—9r=1g=15= cos [2‘1 (A —v) alx
XF(}"—V)P(A'H') X
11?2(1 R B e B
+2 I laI hysin(’v Y u)x
A—v—l 7»+v—-1
X T (A=) T (Hg=)
3—4 3-A-— 2
X1F2<1 _____|v,_________72t u ay)
(30) | "2~ ¥y (ax™), 2V Ky (ay™)
a>0, —I/2<Re'\’<5/2
@1) | 2y, (ax'h), 2y¥12+"% Ky (ay'™)
a>0, —%;<Rev<li/
(32) xl. Yv(ax’/z)’ a>0 A 31 a,y ._.A" — ’V—;l
—~1+27 [Rew|<ReA<?, |4 0u|\7T| _, v v v
1 R R
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f(x)

J‘f(x) (x+9) 'de, Jargyl<m
b

(33) | #*Heos [(A—v/2) ] Ty (ax™) + | = 2* "1 Ky (ag™)
+sin [{(A—=v/2)x] ¥y (ax%)},
a>0, |Rev|<2ReA<7/,
(34) LH2+n—=1) (x+v) —-v/2 Y, (ax’/z) % 2(— I)n+1 yu/2+n—’/z (y—v) “'V/QX
X Ty b (x+v) "], X Ky (ay"™) 1y [6 (g )]
a>b>0,n=012,...
-1y —n<Rep<3—2n-+Rew
@35) | A eI ) RIX | =20 (g -y X
X {cos [(h — v/2) ] Jy (ax'®) + X Iy [6 (5 —)"] Ky (ay™®)
+sin [(A = v/2) 5] Yy (ax)},
a>b>0
IRev|<2ReA<4+Rep
(36) | Ve~ Iy (ax), yV &% K, (ay)
Rea>0, —!r<Rev<!/, cos (VT)
(37 | £ e™ Iy (ax), 7"yt 62 (2ay| ™ =
Rea>0, ReA <y 23( I b v, V)
Re{(A+v)>—~1
(38) | xe™ Ky (0x), 72 cos (var) y* X
|larg a| < 3m/2 w G2 (24 -4, i
Rei—~[Rev|> ~1 23( yl“’“"" Zv)
(39) =T R, (ax), 7K, (0y)
Rea>0, ~/s<Rev<lfy | ' cos (v
(40) P e Ky (ax), ﬂ:l/"y?‘ G’ 2ay _—’”’ l/”_
Rea>0, ReA—|Rew| > —1 23( ‘ hov V>
41y | xR K (ax'™), _— B x
“ ' Rea>0, Rev</y 2y¥2+h cos (v :
X [Hv (ay‘/z) —Yy (ayl/z)] :
(42) | £* Ky (ax™), PMLAT (144 +v/2) X
Rea>0, ReA>2"!|Rev|—1| XT(1+A—%/2) S_sp-1,v(ay?)
(43) | x™ 2 [2n7 1 Ky (ax'™) = Yo (0x™)], | 49~ ker (ay™)

|arg o | <m/f4
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(-~
f (x) ff(x)(x+y)_ldx, largyl<m
)
(44) | 2 Hy (ax™), ag¥2 [1_, (ay') ~ L, (ay'h)]
a> 0, _|/2<Rev< 1/2 ©os (Vi)
(48) | =2 Hy (ax™), ny~"2 [1y (ay™s) — Ly (ay™)]
a>0, Rev> -3/,
(46) | x* Hy(ax™),  a>0, ReA<?f, | — % %
[TV
“ 1y <Re ( -+ v/2) < s cos|_< + v/2) 7] or?h
X [TO-AFVT (1 —A—=V[2) X
X qFy (3 1 =A+v/2 1 =& —v/2;
2_2a2y) — y"Lv (ay'/ﬂ)]
(47) | x~"% [cos (27 'vm) 7y (ax™) + iy~ [1y (ay™) — Ly (ay")]
+sin (27 i) Hy (ax'?)],
a>0, =1,<<Rev<2
(48) | x~ "1, (ax™) — Ly (ax™)], n (1, (ag') + e, (0y'h)]
Rea>0, ~1<Rev<?2 @ sin (vi/2)
(49) | % [1y (™) — Ly (ax™?)], o e i’il YA
Rea>0 I3 24\ 4 | =7 V2, V24 Yy, —V/2
—2<Re @ +v)<1
OTHOCHTRIBHO JIPYrHX HHTErpasoB, colepxKamux byuxuuu Deccens, cM.
T'. H. Barcon (1949), B wactHocru mm. 13.5—13.55.
(50) | 2" exp (= ax/2) My, y, (ax), T+ )T (e—p+s) g x
Rea>0 X exp (ax/2) Wy, (ax)
—1lp<Repu<Rex+1/,
(51) | x*exp (— ax/2) My, u (ax), T u+yh %
Reo >0 T(®-p4-1%) N
22 —h1=n
—?la~Rep<Reh<Rex X Gy @5 | 3 W hw i)
(52) | 5™ exp (@x/2) Wy, y (0s), PN (et~ T (fa—p—x)] "' X

farg a| < 3m/2
Re(x+14)<0
ReA>|Repl—3/,

32 —~A®+1
X G (ay l =Mt s

)
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716 [10E+n T dn argyl<n
[
(53) | £ exp (— ax/2) Wy,  (ax), Pletn+1f) T Oe—p+4e) 57 X
Rea>0, Rex>|Rep|~Ys X exp (ay/2) Wy, , (0y)
(54) | " exp (= ax/2) Wy, p (), T CV AN
Rea>0, ReA>|Rep|—?%, -
""" ¢ +1, nt1 0 ap .. a
(55) | Gpg (‘”‘ b: : bZ)’ G141 (“y lo, By, bZ)
p+q<2(m-n)
largal<(m+n—p/2—q/2) =
Rea; <1, j=1,..,n
Reb;>—1,j=1,...,m
Ayy voey @ | 12, n42 0, Y2, gy eees @
(56) | Gpy' (“"2 1 bi, bZ)’ 57 Opie) ga (‘W?}o. Yoy By eee, b;]
pHqag<2(m-+n)
larga|<(m+n—p/2—q/2)n
Rea;<I, j=L ..., n
Rebij>—1p j=1L ..., m

14.4., OGo6uennnie npeoGpasosanus CrTuaTbeca

[10 G40 Pds=g @ o),
0

f(x)
largy | <=
SRIE) g (4 0)
@)} [ (x) gl 0—=1)~ygly o)
(3) | f(ax), a>0 | a® ! g (ay; p)
@ | 272/ (afx), a>0 | &Y™ g (afy)
B |7

pg(y p+ )=y *i(0)

chf (1) at
0

e=D""g(y p—1), Rep>1l
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f(x) ff(\) (x+y) Pde, Jargyj<m
0
x T{p—p
y; 0~
O e [ e-pta, | TO WY
0
O0<Rep<Rep
— FANES — -
@ | 27 Rev>0/_“>_rF_(é9)__ﬁyv ®  Rep>Rev
@ | X atxnH Tl p=vt o ¥=P
larga|<m, Rev>0 T +p)ok
X oFy (n, v; n+p; 1 —y/a),
Rep>Re (v—p)
(10) | &=, Rea>0 | a® 1e®™ T (1 —p, ay)
(11 | xPe™*, Rea>0, Rep <1 | a2 T (1 —p) (afy)*~ e x
X exp (ay/2) K,_y, (ay/2)
(12) | s*e™™, Rea>0, ReA>—1|I'(A+1)aPR-M=l Ar2—pR2
X exp (0y/2) We, m (ay),
2k=—A—0, 2m=A—p+1
(13) | " exp (= a/x), Rea>0 | I'(p—A=1)aM2y=—M2=1 %
X exp (%) Ve m (%),
E=A2—0+1, m=20/2+41)
Rep>ReA+1
(14) | x~ " exp (— ax'), Rea>0 | n'# (207 'y'%)"a=P T (1 - p) x
X [Hy,g (™) = vy, (ay™)]
(15) | #* exp (— ax'), gh—Ptl g g’_g| —h )
Rea>0, ReA>~1| @hr@ 1B\ 4 lo—i-10 1
16) | sin{ax™), a>0 | 2n'ly'h (2_;,‘/: )‘/z-—p ,
1o ( ) T (p) a Kp-’/z (“y/z),
Rep>1Y,
17) | x*sin (ax'/’), whyh—p+1 o @y Y
i o Sl Ip—l.—l, 2 o)'

a>0, ReA> — 1/2

Rep>ReA+Y,
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f(x)

o0

[10 0™ ax, jargyl<a
b

18) | x~ " cos(ax'), a>0 | 2=k ( 2y’ >'/2“’ Y,
: o\ a Koy, (ag™),
Rep>0
(9) | e o), B (S y T, )
a>0, ReA>~—1 £ 0=2=10 "%/
Rep>RelA+1/y
2 i, -1 /
20) | x"27, (ax™), i;__yv/2—9/2+’/g Ky_ppi(as™)
a>0, Rev>—1| ¥I'® .
Rep>2" " Rev++1/,
@1) | x* 1y (ax™), 22hy1—p
a>0, Re(A+v/2)>—1| a?*T z
21 f a%y 0
X Gl3('4“‘p—1, A+V2, A—vie)
Re p>Re A 41/,
22) | ¥ e~ 1y (ax), LO+RT0=Y=) (9q)0R=1
Re >0, Rev> — 1/, v T )
X y“"'g e We, m (2(1!/),
k=1s—0/2, m=1ly—~p/2+v
Rep>Rev+1,
(23) | x* e Iy (ax), AR YO -
Rea>0, Re(A+v)>—1| 72T 23( y‘p-k—l, v, —v)’
Rep>Re A+,
24) | x*e™ Ky (ax)  |arga]<3m/2 —Cif/-f—(;i’ I x
ReA>|Rew|—1 | ©*T®
« G2 <2°‘yl -1 )
23 pP—=A~=1I, v, —v/?
Rep>Re A+,
(25) | £~ e7%% Ky (ax), kL= T O=v=1) o
Rea>0, Rep>|Rev|+1/s )y T (p)
X e W _, ., (20y)
(26) | x*e""* Ky (ax), Wk agi-p
: o Y x

Rea>0, ReA>]|Rewv|—1

X G3 (20!/!9_1-:7;', Ix/f —v)
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f(x) ‘ Jf(x)(x+y)_p dx, |argyl<w
0
@n | Ky (ax'®), Rea>0 1/27‘1"‘(";'1
- " (0,
ReA>2"1 |Rev|—1 o G a,yl -
B\™2 lo-2a-1, vp, —x‘lz)
28) | #* 7" exp (— ax/2) My, , (ax), PEu+DT+p—p—1) X
Rea>0, Rep> ~1/; X [T (p)]™! a0/2—’/zy7»+‘/z—p/2 %
X exp (0y/2) Wa, m (ay),
=1y —p[2=u, mi=1/3—pf2+p
Reo>Re(n —x)+1
(29) £ exp (— ax/2) My, , (ax), II:(?IJ + 1) ghptl
3 O T R+ %)
Rea>0, Re (A +pu)> /2 e 2 - 1
A C] s AP
Rep>Re (A —x)+1
(30) | x*exp (ax/2) Wy, , (ax), yh—oFl %
|arg a| < 31/2 FroOT (fe—=nv+wW T (h—n—w
. 39 —A, 1+
ReA>|Rep|—"/ XG23(°°ylp-—A—1, ot 1/2~u>’
Rep>Re (A +x) +1
@B1) | P Zexp (= ax/2) Wy, (ax), | T Ge+p+p—1f) X
Rea>01 XTI (x+p~p=1) [T ()] ' x
- 1, e
Rep>|Rep|—Ren+ls | o pu=1eyp (ay/2) W1—x—p, p (09)
(32) | %" exp (— ax/2) W, , (ax), ikl
: o X
Rea>0 31 —-A, 1—%
ReA>IRen|—3f; | X O aylo—h—-l, ot '/ru)
1-p
Gy, o0, A y
(33) |G (ax b ,,Z), )
p+q<2(m+n) X G;n:]l,;::l-jl (ay’p?_,lal:b-.., a,}; )’
larga|<(m+n—p/2—q/2)n ’ o
Reby>—1, j=1,..., m Rep>Rea) j=1 ... n




FrTABA XV
NPEOBPA3OBAHHS THJILBEPTA

My naseipaeMm QyHKUHIO

g(y)=n"! fi(x) (x=y) Vdx

—_—3

npeobpazosanuen ['urvbepra dyHxkuun [(x). 3pmecs x Ny - peluecTBEHHHE
nepeMeHHBlEe H

~— PJaBHOE 3HaUeHHe MHTerpasa f B cMeieae Ko,
—00
OrTHocuTenbyo TeopHy npeoGpasosanuil [wiabGepra cm. riaaBy V kuurd Tury-
mapuia (1948) u ykasaumnele TaMm ccelaku. Ha crp. 321 npuBojsTCs CCHIIKH
Ha JuTepatypy, BBHILEAIIYIO I10Cae ONyOAUKOBaHHA KHurM TuTumapiuia. KoHeunoe
npeo@pasvsanve [uanbepra

b
g =a= [[(0) (c~9 7 ax

H ero npHJAOKEHUS K TEeOpHH Kpoija Obuiu paccMorpensl I'puxomu (Tricomi
1951 a, b) # Huxxenem (Nickel, 1951, 1953). Bropo#i H3 aBTOPOB JaeT CCBIIKH
Ha GoJiee paHHHe PaGOTH IO 9TOMY BONpPOCY.

B ykasawHHIX BRIE COOTHOMIEHHAX g (x) HasbBalOT OYHKUMeH, conpsascen-
#oi ¥ f(x). DTO OTHOUIEHHE ABIACTCA KOCOB3AUMHLIM, T. €. COUPANKEHHBIM
K g{x) sBasercss — [ (x). OTHOCHTENBHO CBS3H MeXAy npeobpasoBanusimu [ Hip-
Gepra u wuHrerpajamMu Pyppe oM. Trrumapm (1948) u KoGep (Kober, 1942,
1943 a, b). Cesiab ¢ npeobpazoBamusmMu Jlanraca ycTaHABIHBaeTCs, eCAH 3aMe-
THTb, UTO, (GOPMAJbLHO, MIUHMAasf yacrb npeofpasosaiHsa Jlamiaaca, BEIYHCIEHHOrO
BHOJAbL IPAMOH, NapaselbHON MHHMOH OCH, COIpSXKeHa C BeUIeCTBEHHOH 4acThio
3TOro e npeo6pasoBanus, BRIUKCJIEHHOTO BAOJL TOH ke npamoi, Dopmyis

gW=n""S{ () — - S (~x); 1yl -
—@T S (=) lyle, —o<y<0

g =@M ' S{f (0); g+ @) S{ (x); ye I -
—atS{f (= 1)yl O0<y<oo,
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[I03BONAIOT CBECTH BhYHCIeHHe npeobpasoBauus ['HAbGepTa K HCHOJB30BAHHIO
Ta6auy npeobpasosanns Cruarveca (cM. ra. XIV).
C npeoGpasopanusamMu ['nianGepra cBas3aHL npcobpasonBaltis

L8

frmegle™ -plax
14

T

f f (%) (cos x — cos y)_I dx.
g

Oun cBopsATest K npeo6paloBanHusiM [mabfepra ImyTeM 3aMeHB NepeMeHHOH.

Hs npusegeHABIX 3jAcch nap npeobpasoBamiid MOTYT OLITL HDOJYUCHL! AaJb-
Hefilide mape IpeoGpa3oBakMH € NOMOWIBIO METOHOB, YKA3aHHHX BO BBELEHHH
K DepBoMy ToMy, o6mHux ¢$opMyJ, ykasaudanix B m. 15,1, # HcHoab3oBaHHs CBA-
seil ¢ ApyruMH HHTErPAJILHAIMH HPEeOGPA3OBAHHSIMH.

15.1. O6mue dopmyan

10x) n=t {10 (=) dx= g (9)%)
M | Fe 10
@ | g - F )
@3) | flat+x), a — BemectBenHoe | g(a+y)
4) | [(ax), a>0| g(ay)
®6) | f (= ax), a>0| — g(—ay)
©® | */ ve@+at [0 ax
™ | (x+a)f (9 (g +a=t [ [0 ax
® | F oo g )

*) ¥ BeEeCTBEHHO, H HHTErpPaJ NOHHMAETCHA B CMbIGAIC [MABHOTO 3HAaYeHHS
no Kowu.
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15.2, dnemeHrapHbie dyHKIUU
7 () vt () (e mg) 7
M l1 0
@ | o, —eo<x<a | Ly by
1, a<x<b a—y
0, b<x<Coo
3) 10, —o<x<a | L. a
) x=1, a<x<oo | 'Y g yl’ y#0y+a
a>0
4 | x4 ~oo<x<a | L | u=-ab
0, a<x<b | ™ atb—g I’
x~ 3, b<x<o y#0 ab
a<0<b
(5) 10, —o<x<a _I_mI_a_‘__l_
x~2, a<x<oo | W a-y| ey’
a>0 y#=0, y+#a
6) | (x+0)” Ime>0 | i(y+a)™*
N x+a)” Ima<0| —i(y+o)”!
(8]0, — o0 <£<0 TI_TI“IL
~1 7 (ay + ay |’
(ax+0)", 0;’;;8" Y+ —bla, y %0
9 |0, — oo <x<0 ( 1 . In,_b_ __.___b(‘ 5
—9 7 (ay -+ b)? ay nh (ay + ?
(e +0) 7 0;;‘;3" y#0, y = —bjlu
2 2y—1 y
(10 | (x2+a?), Rea>0 — ST
x a
| =5 Rea>0 | e
A+ ha— U
12 | e Rea>0 | rrar

Yy DEeCTBEHHO,
wo Kouiu,

Y HHTerpaJ NOHHMAaeTCs B CMBICAC IVIABHOTO

SHa4YeHHSA
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) = f 1) G- )
{13} { 0, —oo<x<0 | _cy+d 4 | b |_ _ad—bc
cx +d 0<x< 7 (ay + b)? ay nab (ay +b) °
(ax+ 07 ° Fs y =0, y# —bla
a, b>0
(14) | (a=0)" = (b —x)", 0, —co<y<a
. —oo<x<a (y_a)'/z’ a<y<b
—(b=x" a<i<b | (j-a)t-(y—b)"  b<y<o
0, b<X<OO
(15) | 0, —oo<x<a (b—y)l/z—(a-—y)vz, —o<y<a
1
(x=a)%, a<x<b | (=g, a<y<b
(x—a)t—(x—0)2 b<x<oo |0 b<y<oo
(18) [ fa—x["~]b—x " b=y —(a—p)", —o<y<a
a>0,b>0 | p—p—(y-a), a<y<d
(y—a)2=(y—b):, b<y<oo
(17 | 0, —0<x<0 | 2 (—ay—b)"" X
(ax+0)7 %, 0<x <o X arctg {[= (ay + 5)/01"),
a, b>0 ~oo<y<—bla
on~ s, y=—bla
1| 2%ty + o)
(ay + b)Y b2 —(ay+ ) |’
—bla<y< oo
(18) 0, "'°°<x<0 -— ﬂ—la—y/Q—J'[—l (yz_a2)1/2 X
(a2 — x2)'h, O<x<a | Xarcos(—aly), —wo<y<-—aqg
0, a<x<oo | —m~la~y/2+n~1 (o —y2) x
+ @~y
X In a_a_y_w._ , ~a<y<a
- aTla=y24a~! (- a9 x
X arccos (— afy), a<y< oo
O0<arccos(— aly)<m

y BENeCTBeHIOo,

no Ko,

i HUTerpad IHOIUHMAETCA B CMLICJAC [MABHOI'Q 3HAYeHHS
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o0
1) =t {100 =)
- 00
(19 | o, —o<tr<—~a| —y—(Pf—at)?, —co<y<-—a
(o — x2) "2 —a<x<la =4 1 —a<y<a
0, a<x<oo | —y+(y—a%" a<y<oo
(20) | 0, — o0 <£<0 a—;fﬂ%;ji)— ~w<y<-—a
1 = a
(a®> - x%) /2, 0<x<a ’ @ at— 'k
0, a<x<oo J‘E(a’—yi)x/z —y ’
—a<y<a
__ _arceos (— aly) a<y<oo
ﬂ(y2—a2)1/2 ?
0 < arccos (— afy)<m
@i o, —co<x<—al (F-ay)h ~o<y< —a
(az_xz)"’/z’ —a<x<a 0, ‘ —a<ly<a
0, a<<x<oo —(y2-—a2)‘/2, a<y<oo
(22) O, —xo<x<La i ; l_y+(y2_az)l/_? ,
- ~ah'l2 a
(xz_a2) s a< x< oo Ty —~a
a>0 me<y<-a
A arccos {— y/a),
—-a<y<a
— L ' -yt —ayh ,,
7 (y? — a2 a
a<y<oo
O<arccos(— yla)<m
@) | - (—ar)" ", —co<x<~—al0o, —w<y<l—a
0, —a<x<a (a? -y~ —a<y<a
(xQ—az)"Vz, a< x< 0o 0, a<y<oo
T 1
@49 | o, —eo <0 | Ly Lpacy B (- 2),
(a—x)%(aﬁ-x)_l/2 0<x<a Bomlary v
s —co<L<y< —a
0, a<x<oo | . (aA!/ y/zl a+(a2_yz)1/l
—3tw avy) T =g
—a<y<a
—7 (y+u) arccos(———)
a<y<co
0<arccos (— afy) <m
Y BEIeCTBEHHO, M MHTErpal HOHMMAETCs B CMBICAE IVIABHOLO 3HAaYeHHUs

10 KoluH,
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P =t L1 () (- g) e
(25) | 0, —o<x<—a| —1+@—p"tly+al™
(@=x)% @+, —o<y<—a
—a<x<a -1, —a<y<a
0, a<x<co | —1+(y—a)t(y+a)7'%
a<y<<o
l
(26) | O, 1 1 —oo<x<0 —;——%lz ! arccos(-—-—-)
(a+x)/’(a——x)_/’, I<x<a L —a
0, a<x<oo v=
L(a*y> a+(a—-y)'h
k4 -y !
—-a<y<a
":IT( +a> arccos(—-—)
ay<oo
O<arccos (— aly)<n
Y
&7 1 0 i, _:/—000<x<—a a= y+yla+J| ?
sa—x)"(@a+x)""%, —o<y<—a
. ——a<x:a a—1y, —a<y<a
s a<x< oo N\
a—y+y(L2)", a<y<oo
_ — v—1
(28) O,V__1 0 < x<0 (smy)(vn)' —0<y<0
’ 0sxrool i (vm) 47! 0
O<Re,\,<1 givm) y » <y<oo
29) | 124 0<Rev<1| —ctg(vn/2)sgny|y|’!
30) | sgnx]x¥", 0<Rev<l | tg (va2) |y """
- 1 a-y "]
3110, o<x<a ) [1_(b_y) ,
x=a) (b—x)"", a<x<b —w<y<a
0, b<<x<oo —a\V
—1——[1—cos(vn)(y a)J
[Rev|<1 | sinvm) b—y/ 1’
a<y<b
| y—a "]
sin (Vi) [1—<y—-b !
b<y<eo

Y BEIICCTBEHHO,
no Kouiy.

u HHlerpaJd MNOHHMAaerca B CMLIC/IEe IVIABHOI'O 3HAYEHHSA
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f(x) it ff(x) (x—y)"ldx
0, —oco<x<a 1 a=y V1
(32) (x__a)‘\)—l (b_x)—v a<x<h (b =y) sin(vm) ' b=y , >
0 ’ b<x< oo —<Ly<a wm b<y<oo
0<Rev<l | — (g—a)" 1 (6=y)7" etg (vm),
a<y<b
- F ()T (0) (b = a)+0~1
P mapm | EmurTE b
’ a<x<b XzFl(l, 0';p+0’; b:;)’
0, h<x <0 ~oo<y<a um b<y<oo
Rep>0, Reo>0 | (y—a)P~!(b—y)° ctg (om) -
rMmre-1) 0+a—2
TETero-y T X
XoFy(2=p =0, I; 2~0; 2=L),
a<y<b
B4 1o —00<x<0 T(R—-WT@w(~yV—!
’ ; =1
7 (4 a) B 0< 1< o0 T a
i X oFi (u—1, v; u; 1+ y/a),
a>0, 0<Rev<Rep o< y<0
g+ ) Hetgl(n—v) ]~
_ T~v=DT (val-nty
(y+a)n L -1
X oF (2-—p, I; 2—p+wv; 5%5),
0<y<oo
(35) | exp (—alx]), a>0 | n~'sgnylexp (aly|)Ei(—alyl)—
—exp(—aly[)Ei(aly])]
(36) | sgnxexp (—alx]), a>0 —n—l[exp(alyl)Ei(:a|y|)+
+exp(—aly|)Eilalyl)]
@n o —w<x<a | —n e Ei(by — ab),
e=b%, a<x< o —co<y<a
6>0 | — 5t~ E] (by —abd),
a<y< oo

Y BEUIECTBEHHO, M HHTErpaj MOHUMAeTC® B CMBICAE INMIABHOrO 3HAYECHHS
no Kommn.

12 T. Beittmen, A, Bpaeitu, 1. II
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nl ](f(x) (,vc—y)~1 dx
—co
(38) eiax’ a>0 ‘ ieiay
39 {0, —o0<x<0 | 2ncos(aly|®)ci(alyl™) -
exp (= ax'), 0<x<oo —2n~'sin(a|y (") si(a] y"™),
a>0 —oco<y<0
—a~!exp (ay%) Ei (— ayl/z) -
— L exp (= ay”) Ei (ay'),
0<y< oo
(40) lnlb_x[, a<h |0, —o<y<a
woa —a, a<y<b
0, ’ b<y<oo
(41) -I—Irl Ltax a>0, b>0 | — ay—l, —o<y< — gt
x l—-0x _ -1
0, —-a ' <y<b
—rcy"'], —b_1<y<oo
(42) | m| 525, 0<a<b | —m ~b<y< —a
T, a<<y<b
0 B OCTAJbHBEIX CIydasx
(43) l sin (ax), a>0 | cos (ay)
sin (ax) cos {ay) — 1
(4 | Slnfed, e
(48) | o, ~c0<x<0 |exp(—~alyl™), —0<y<0
sin (ax'/’), 0<x<oo | cos (ay‘lz), 0<y<oo
a>0
(46) | sgnxsin(a]x[*®), a>0 | cos(a|yl®) +exp(—aly[™)
(47) | cos (ax), a>0 | —sin (ay)
1 —cos (ax) sin (ay)
(48) ———— a>0 —
§ BEIUECTBEHHO, ¥ HHTErpaJ MOHUMAercs B CMbiCTE TIABHOTO 3HAYeHHS

o Kouu.



10] 16.3. BBICIUIHME TPAHCLIEHOEHTHLIE $VHKUNY 179
15.3. Bhiciiue TpaHcieHAeHTHble GYHKIHU
160 A=t {10 (=) ax
(1) | e Ei (ax), —e<x<0 |0, —o0<y<0
e~ ** Ei (ax), 0<x<oo | me™*, I<y<o
@ | @D, a>0 | sgnysialyl)
(3)lsgnxsi(a|xl), a>01Ci(alyl)

(4) | cos (ax)cifalx|)— sgn ycos{ay) si{alyl|) +
—sin(alx|)si(alx]), +sin (ag)ci(alyl)
a>0
(5) | sin(ax)cif(al|x]) + sin(a]y|)sifalyl)—
~+ sgn x cos (ax) si(afx]), ~cos(ay)cifalyl)
a>0
©) (10, —o<x<l, I<x<Coo | =211 Qy (),
P, (x), —1<x<1 —o<Ly<—1, I<y< oo
n=0,12 ... | —2071Q,(y), —~1I<y<l1
@) | o, ~oLx<—], 1<x<00 | Upey (9), —l<y<lI
(A=)""Ty(x), —1<x<I
n=1,2 ...
®) 10, —co<r<—1, 1<x<o0 | =Tnsi(y), —1<y<l
(1 =% U, (x), —1<x<1
n=012 ...
@0  —oo<s<—1, I<x<oo | —2a~! (y=1)% (y+ P QP (y),
(1= + 0P P& B (), —o<y<—I1, I<y<o
~1<x<l | =201 (1~ )% (y+ DP QB (y),
Rea>—1, Ref>—1 ' —l<y<l
(109) | 0, —co<x<0 (W@ oIyzan o
Iy (ax), 0<x<oo sin (v)
a>0, Rev>—1 J,, (—ay)—cos (vi) J,, (ay)
sin (VT) !
I<y<

Y BCIICCTBCHHO, H HUTCrpaJd INOHHMaeTCd B CMLICIE IVIaBHOro JLAYCHHA IO

Komu.
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180 I'n, XV, TTIPEOBPA30OBAHUSA TUJILBEPTA n

o0
() =t {F () e—g)™ dx
(11) | =Ty (—ax), —oo<x<0 | —Y_ .y (—ay), —00<y<0
Iy (ax), 0<x<Coo | —Yy(ay), 0<y<<oo
a>0, —1<Rev<l
(12) | o, —oo<x<0 | 27y [tg wa)sgnyly (aly))—
%1, (ax), 0<x<oo —Yula _sgnyH_, (ajyl)
d>0, “‘1/2<R9V<3/2 V( |yl) cos (vm) ]
(13) | [x1V Iy (al x]), sgnylyl¥[tg (va) Iy (alyl) —
a>0, —/; <Rewv <3, H—v(“ly”]
T Cos (v
(14) | sgnx|x[” Jy(a]xl), =y’ Yy (alyl)
a>0, —1/; <Rev <3,
(18) | 1x[™V Iy (alx]), —sgnylyl™" Hy(aly])
a>0, Rev>—3/,
(16) | 0, —oo<x<0 | ZTILMREY o

A qtah T (1= A2+ v/2)
xM Iy (ax), 0<x<<oo .
a>0 | X P (1 1= 1 -heY ),
—1—R6'V<Re7\:<3/2 . 21—2!,]'(7\,/24_’\;/2_1/2)
a1 T @~ M2+ v/2)
B3=A—=v 3—-A+v  a¥?
+1Fz(l, ) »——2—.'—7)—
—h(y) |y Iy (alyl),
1
h‘(y)={s"ﬂl(7v+vm}’ —eo<y<0
ctg[(A+v)n], 0<y<oo

7 [ sin (ax) J (ax), a>0

cos (ay) Jy (ay)

(18) | sin (ux) Ip (bx), cos (ay) I (by)
0<b<a, n=0,1,2 ...

(19) i cos (ax) J; (ax), a>0 l — sin (ay) /; (ay)

(20) | cos (ax) J, (bx), —sin (ay) I, (by)
0<b<a n=0,1,2,...

Y BELIECTBEHHO, M HHTErpaJ HOHHMAeTCH B CMBIC/IE [JABHOrO 3HAYCHHIH ITO
Kouiy,



30] 15.3. BRICIIME TPAHCUEHAEHTHBIE &VYHKIINU 181
o0
e w0 (e =)~ ax
—00
(21) | sgn x| x|"sin (| x]—av) X ly[Mcosalyl—av) Iy(aly])
X]V (a[xl)r
a>0, =1, <Rev<l,
(22) | | #Vcos (alxl—aw) Jy (a] 1), —sgny|ylVsin (alyl—nv) Iy (aly))
a>0, —/3<Rev<ly |-
(28) | 127V sin (ax) Jy (a]x]), [y]™" cos (ay) Iy (aly])
a>0, Rev>—1/,
@4 | 1217V cos (ax) Iy (al x|), —lyi™Vsin(ay) Iv(a]|y])
a>0, Rev>1/,
@5) | 1 %" Ty (alel) Iy y, @ls]), | —sgnglyldy y(aly]) X
a>0 XJ’/A—V(al.Z/])
(26) | sgn xlx{%J, . (@]x]) X Lyldy_y,aly 1)y @lyl)
X Ty_y(alx]), a>0
@n|o, — o0 <x<0 | 2171 (—g)"2 Ky [a (— y)*],
2 7, (ax™), 0<x< oo —o0<y<0
a>0, =l <Rev<?; | —yg"? v, (ay"), 0<y<oo
@8) | 122 I, (a|x]"), —sgnyly "2 [2n~' Ky(al y)™) +
a>0, ~I<Rev<?, +Yy(alyl™)]
(29) | sgn x| x "2 Jy(alx|®), 2= |y "R Ky (aly]™) -
a>0, —I<Rev<3, "lylv/zyv(alyll/z)
V21,
(30) O,V/2 ) y —oo < x <0 —I%I)S_(Qn—)t[[\’(a]!/ll/z)_
haui' 2
SRy (e, v ~Loy(algl®)], —o<y<0
a>0, —/2<Re’v<5/2 vj2—1, Y
g [ig (va) 1y (ay™) -
H_ (ay'/Z)]
—_E;,?(VT)— R 0<y<oco

Yy BCUIECTBEHHO, H HHTErpas IOHHMAaeTCAa B CMBLICIC [JIABHOrO 3HAYEHHS 110

Komwx,



182 T'a. XV. TIPEOBPA3OBAHHUSA TMJILBEPTA ¢
F %) nt 1) =) a
@) | {2y (alx]%), sgn giy "%
a>0, —fy<Rev </ | x {ig (vn) Iy (a]y|") +
1 Y,
+ €os (Vi) [L—V(alyl 2)—
~H_y (aly™) — 1y (a]y "]}
(32) | sgnxlx P01, (a]x]"), g1V {ig (vr) Iy (aly ") +
1 5 1 1
a>0, =3 <Rev<®[y V+W[1V(a‘ylk)—
~Loy(afyl™)—H_y (aly|]}
(33) | 0, —co<x<0 | |ylTVPTEX
Vg (ax'), 0<a<oo | X [y (aly®) =Ly (aly]™)],
a>0, Rev>—5/, —oo<y<0
—y V% gy (ay'),  0<y<oo
(B4 | [ %17V gy (a2, sgnyly "R [L, (aly]")
a>0, Rev>-—"5/, —Hy(aly|™) ~ 1y (al y|")]
(35) |sgn x| x|V 1y (ax]"), [y1="2="% 1y (a]y ") -
a>0, Rev>—5/ —Lv(alylvz)"Hv(alyl%)]
36) | 0, —o<x<0 | 22 T0rve)
2A -
xx J'\;(axl/z), 0< x< oo Tach T (1 7\,+v/2)V .
a>0 | XiFa(l 1=h—g, 1=A+3;
—~1-2"'Rev<ReA<?/, —%)—ﬂ (),
toir 1, (a1y1%)
() =—mioTvma
—oo <y <0
B (y) = y" ctg [(A +v/2) ] X
X Iy(alyl®), 0<y<oo

!/ BCIICCTBCHHO, H HHTerpa INMOHHMACTCA B CMEICJ/IC [JABIOro 3HaueHHd 10

Komu,
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15.3. BEICIIME TPAHCUEHIAEHTHLIE &YHKUWU 18:

f(x)

w7t @ -7 ax

0, —a<x<a
sgn x (x2 —a2)"2 1, [b (2 — a2)'"],

—oL<yr<<—a wm a<x<oo

201 (@ — y2) 2Ky [b (a2 — ) ],
—a<ly<a

- (42— a2)V/2 Yy [b (42 — az)'/z]’
—oLy<—-a wm a<y<oo

+cos (v/2) Yy (a] x 1),
a>0, —1<Rev<l

a>0, b>0
— 1 <Rev<?¥,
(38) | Yy (— ax), ~o<x<0 | —J_y(— ay), —00<y<0
Yy (ax), 0<x<<oo | Iy (ay), 0<y<oo
a>0, —1<Rev<l]
(39) | sin (vi/2) Iy (a | x 1) + sgn y [cos (va/2) Yy (aly]) —

—sin {(vr/2) Iy (a| y])]

XIylalx])+

teos[2™ (w+vyal vy (alx])},
a>0

—3%;<Rep<l=|Rev]|

(40) | sgn x [sin (v/2) Yy (al x|) — cos (vit/2) Yy (a|y|) +
—cos (vit/2) Ty (a] x )], +sin (vi/2) Iy (el y])
a>0, —I1<Rev<l
@ 1=V Yy (afx]), sgnyly{¥ivlalyl)
a>0, =Y, <Rev<?,
(42) | sgnxl x| {sin[e™ (w+w) al X | [y {eos[2™ (w+v) ] X
X Yylalxl)— XYylalyl)+
—cos[27" (+v)n] Iy (a] x])}, +sin[2™ (w+v) wl Iy (@l g )}
a>0
~1,<Rep<Il—[Rew|
(43) | 1™ {sin[2™ (w+v) o] x sgnyly|™ X

X {cos[27 ' (w+vyaliy(alyl)—
—sin[2_l (n+ v) 7 Yy(alyl )}

(449)

sgnx x| "X
X {cos[a]x] =27 (w+v) n] X
XTIy (b|x])+
+sinfa|x] =27 (p+v) 0] %
XYy (o]x|)
a<b, ~—3,<Rep<Il—|Rew]|

g™ {sinlalyl—27" (p+v)m] ¥
XJIv(blyl|)—

—cosfalyl=2" (u+v)nl X
XYy (bly )}

Yy BEUIECTBEHHO, W KHTErpa/j IIOHUMAETCss B CMbICJAE [VIABHOrO 3HAYEHHS
no Koumu.



184 . XV. TIPEOBPA3OBAHMS MJIbBEPTA {45
f(x) s 1@ -
—o0
(45) | [x]7" X sgnylyl™* X
X {eoslalx|=27" (u+v)nl X X {sin[a]y] =27 (u+v)n] X
XYy(blxl)— XYy (blyl)+
~sinfal2|-2" @ +v)a]l X t+eoslaly]l=27 (w+v)m] X
X Iy (0] x1) X Iy (lyl)}
a<b, —%/3<Rep<l~—|Rev|
6) | o, —oo<x<0 ! 27 g Ky(aly "),
P {cos [(u — v/2) 7] Iy (ax™?) + —-oo<y<0
{! . 1
+sin [ ~ v/2) 1] Yy (ax™)}, | ¢ {sin [(n — v/2) a] 7y (ay's) —
< x< oo —cos[(u—v/2)nl Y, (ay'/’)},
a>0, |Rev|—1<Rep<y 0<y<oo
(1) | o, —oo<x<0 |a e WKy (aly])
e~ % I, (ax), 0<x< oo
a>0
(48) | exp (— alx]) I (ax), a>0| - 2n~tsh(ay) Ko (alyl)
(49) | senxexp(—alxl)/, (ax), 2~ ch (ay) Ko (aly])
a>0
(50) | O, —co<x< —a | 2! (2 —a?)V2 e~ x
(a*— xz)v/2 e—bx Iy [b (- xZ)'/z]’ X Ky [b (2 — az)'/z]’
—a<x<a —o<y< —~a
2 (x2 — a2)" cos (vrr) e 8% X —(a? = y?) "R e~ b¥ x
X Iy[o (2 =a?)*], a<i<oo X Yy [b (@ —y2)"],
a>0, b>0 —a<y<a
—1<Rev<Tz | 2 (42 —a2)"? =% x
X {n=tKy[6 (4 ~ @] +
+sin (va1) Iy [b (42 — a®) 2]},
a<y<oo
(51) | 2 Ko(a]x]), a>0 | ne® I, (ay), —o00<y<0
5 0<y<oo

y

BELECTBEHHO,

no Ko,

H HHTErpajl NOHHMaeTca B CMHCAE TIJIABHOrO 3HAYeHHA



Rea; <],
Re b;> —1,

j=1, ..., n
=L ..., m

0l 15.3 BLICHIME TPAHCLEHIENTHBIE OYHKUMU 185
o0
Fx) a=t 1) -9
(52) | sh (ax) K (a] 1), 27 wexp (= aly|) Lo (ay)
a>0
(63) | ch (ax) Ko (a ), a>0| —2 'wsgnyexp (—aly|) I, (ay)
(54) 1 1 2|7V e Ky (a}x]), ___ﬂ___x
a>0, __1/2<Re,v<l/2 2Cos(vn)[y|v
XUylalylY+Iylaly])],
—oo<y<0
—qutg (vi) y~ e Ky (ay)
I<y<oo
(85) | 117" s (ax) Ky (@] x1), L L
a>0, —Y,>Rev<l | g/’ 2 cos (vr)
—tg(vm)sh(aly|) Ky(aly])]
(86) i | x]7Y ch(ax) Ky (aix]), __ seny [“exﬂ_aly!)lv(alyl)
a>0, —1,<Rev<l/ lgl¥ 2 cos (vit)
+1tg (v1) ch (ay) Ky (2] 9 1)]
(57) | {57 exp (— ax?) [Ky (ax?) I —~mcos (v) sgn y | y ¥ X
+ gesin (vi) Iy (ax?)], X exp (— ay?) Iy (ay?)
a>0, =, <Rewv<l/,
(58) | sgn x| x PV exp (— ax?) Iy (ax?), o2 exp (= ay?) X
1 1, K, (ay?)
>0 —ifi<Rev<ih [+ tg (va) Iy (ag?)]
(69) | sgnx|x] VHy(alx]), Ly ™V Iy (aryl)
a>0, Rev> —3/,
(60) { O, \—oo<x<0 ﬂ_lG;;(alyl 0, a;, ...,ap)'
G?nn(ax Ay ooy (117) 0, bl’ ey b([
pq by, ooy bg)’ —oo<y<0
O<x<°° — k I’S( O’Qh"':ap! ])
p+g<2(m-n) (=1 Gow 29| ¢ 4, e b )
|argaj<(m+n—p/l2—qg/2)n 0<y<oo

j=Yo+ kb r=m+1,
s=n+li=p+lu=q+1,
v=p+2 w=g+2

k— uenoe

I BEUIeCTBEHHO, H MHTErpaJT IOHHMAaeTCaA B CMLICJAC TJAABHOIC SHadeHuq no

{owwH,
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I'n. XV. TIPEOBPA30OBAHYS THUJIBBEPTA

i1

F() amt 1) -7 e
(61) gmn (ax2 A1y vany ap) sgnyGrs (aygll/zn Ay, ~e0y Qpy 1)
Pq biy v..s by)’ vw Uy biy <ewy by 1)
ptg<2(m+n)|r=m+1, s=n+1,v=p+2
largal<(m+n-—p2—q/2)n w=gq+2
Rea; <1, ji=1 .., n
Reby>—=1 j=1, ..., m
(62) xGmn(axz A1y ooy ap) I!/]Grs (ay2 —1/2: ALy v ey ap) 0)
pq by, ..., by )’ ow ~1s, by, ..., by, O]
p+g<2(m4n) | r=m+1, s=n+1, v=p+2,
larga|<(m+n—p/2—g/2)n w=g+2
Re a; <1/, =L .oyn
Rebj>~—1, j=1,...,m

Y BCLECTBCHHO, H HHTerpaJ IMIOHHMAaeTCsi B CMBIC/AE [JAaBHOrO 3HAY€HHA NO

Kouu,



HHTETPAJIbI OT BbICIIMX TPAHCHEHIEHTHbBIX
OYHKUUN

Dra uacTh KHHIH COMEGPIKUT B OCHOBHOM HHTErpPasbl, KOTODHE He BOIULIR
B tabaunm rias I — XV,

TJIABA XVI
OPTOTOHAJIBHBLIE MHOTOYJIEHbI

B otoll rylaBe MBI jaeM CIHCOK KHTErpastoB, CONEPXKAMIUX KJAACCHUECKIe
OPTOTOHANbHEIE MHOrOU/IeHE. OTHOCHTENBHO TEOPHK 3THX MHOIOWIEHOB cM. BT®,
7. 11, rrapy X n yKkasanHyio TaM JgurepaTypy, B ocobennocTH kHury Cere. OGo-
3HAYEHUs, NPHHHTHIE B JNAHHOH [VaBe AJA MHOTOY/ICHOB dpMura, OTIUYAI0TCH OT
HCHOML30BanHHX B BTO.

W3 ykasaHHBIX 3echb GOPMYJ MOLYT GbiTh MOJNYUEHH BHIPAXKEHHS AT JAPY-
THX HHTErpajtoB IyTeM TPUMEHEHHHS MeTOLOB, YKA3aHHHX BO BBEeJEHHH K Iep-
BOMY TOMY, IpuMeHeHHs dopmydnt Pojpura (cM. HIKC) € TOCTEAYIOIIHM MHOrO-
KpaTHEIM MHTECIDHPOBAHHEM IO YacTAM, NDHMEHEHHs NPOH3BOAAWMX (VHKHHH
(cM. mHIKE), a TakKe INyTeM HCIOJIb30BaHMA TaGJHIl, JAaHHEIX B APYIHX IMaBax
STOM KHUIH, H IDHMEHEHHS COOTHOIIEHHH (CM. HHKE) MEXIY DA3JIHUYHHIMH CHCTE-
MaMH OPTUrOHAJNBHBIX MHOIOWICIODR H MEXAY 3THMH MHOrOWICHAMH H (GYHKIHAME
Jlexannpa, CHIEPreoMeTPHYECKUMH DANAMH, BRIPOXKAEHHBIMH THIEpPreoMerpuye-
CKHMH (QYHKUHAMU.

Muorounenst YeGnmena,

Trn (%) = (— 1)? Ty (— x) =cos (n6), x==cos0,
1 —x2)h d \" 1
= (2n (IZ))n ("' '217) [(l —x)" /2]»
=oF (= n, n; Yy Yo X/Q)

- . - =1 -l
=9 lnvlgré T (v) C:; (%) = (1/ » for ~12) (%);
i 1) 6
Un(x)=(—1)ﬂU,,(—x)=—s‘i[-(é%l%)-i, % ~=cosb,
R VN I (_ i)” [(1 - xyv+ ],
2" (Y dx
3 1-
=(n+1)2F1 ("" n, n+1: 2: __2_x‘)s
H! 1, 1
=c! _.ﬁl.i____ p( 2y Y2) ,
* 7 g *
\ no1=28
l+22Tn(x)z T 1—2xz+422°
n=1
S Up(2) 2% = (1 — 252+ 27)
iy

OtHoCHTeJBHO APYrHX NpoM3BoAAwEX OyHKuME cm. BT®, 1, 11, crp. 187



188 Ca. XV1. OPTOTOHAJILHBIE MHOTOUYJIEHK!

Muorousens Jlexannpa.

Po(x) = (= 1) Py (= 2) = —‘—(—‘i) (2~ 1)1,

2% nl \ dx

oFi(—=n, n+1; 1; Yy—x/2),

= g%l’ixn 2F1 (-— n/Q, 1/2“)’1/2; 1/2; x_2)’

=2 (x)= PP O (x),

o

2 Pu(x) 2% = (1 — 22 +22) ",

OTnocuTenbHO CBsI3H ¢ QyHRuMavM Jlexaupgpa cm. BT®, 1. 1, crp. 151 u
anee; OTHOCHUTENHHO IPYTHX IHIEPreOMETPHUECKHX PHAJIOB, BHIPAKAIOMNAX MHOrO-
urens Jlexanapa, ecm. BTO, 1. I, crp. 128—139 (u=0, v=n) u 7. II, crp. 181,
a4 OTHOCHTEJNBHO APYrHX lpoussoysuwx QGynkuud cm. BTP, 1. II, cTp. 183.

OTHOCHTEJILHO OIpellefeHHs IPHCOeMHEHHBIX MHOrouJdeHos JlexaHmpa u HX
cpofiects cM. BT®, 1. I, cTtp. 149 u nadgee.

Muoroyaenst Ferenﬁayepa DTH MHOTOWIEHH HA3HBAIOT TaKXKe yasTpacge-
pudecKumy MHOTOWIEHaMH M ofo3payaior P(V) (x).

Ch(x)=(=D"Cy (= x),

_ZThreven o) (o,

_ 1)‘/4—’\7/2 J2) o— (x),

Al T (2V) +v_;/
1/, -
_ v, ('Y (_ i)”[(l — x2)ntv=th]
2 n1 (v 1h), dx ’

(2\’)
2F1( n, n+2v1 'V+1/2, / —xlz),

n

2 (v)n . 1 2
=20 1y (= i 1= 2029 125 ),
e P =t V=) (4.
=wx, P W (o)

u
Czn (x)=(=1)" n oF1 (=, n+v; Yo %7),

™)y,
(‘/2)

Conr1 ()= (=1)

P(V Yo, ~1/2) (2% —1);

(v)
g n+1 2% oFi(—nn+v+1; 3y x7),

= i =Y ) 0,2 .
(1/2)n+1 Pn (2x 1):

Z CY(x) 2" = (1 — 252 +2%)7",
n=0



. XVI. OPTOTOHAJILHHIE MHOTOUJIEHE 189

OTHocuTe RO cBA3n ¢ dyBxuuaME Jlexanapa 1 IPYrUX rHIEPreOMeTPHYECKHX
pasnoxenuit cyM. BT®, 7. I, crp. 177 u nanee, crp. 128—139, 1. I, crp. 177.
OTHOCHTEILHO APYr#X NPOH3BORAWMX byHkuu# cv. BTD, =, II, crp. 178.

MHorousenn SIKoGH.

PP () = (~1)" PP @ (= ),

-0~ +0B /1 g\n atn B+n
UL L 2 A L. AL S S 1= 1
B (LN (1 — e (14 ],

=(":“)2F1(~n, n+a+p+1;at+1; -
(1) (-
=("EN(BE) P (= —n—B e+ ﬁ::

_<n+[5><x—-1 sz(—ﬂ,'—ﬂ @ B+ 1 x+; :

oo
3 PE ()2t = 2P RN (1 =2 1 R) T (L 2+ R) T,
n=0

R=(l—-2¢2+22)"

Jpyrue pasioxenuss MOryr GHITH HOJYYeHH M3 STHX ¢ HOMOLLI0 mpeolpa-
8opaHni, ykasauunx 8 BT®, 1. I, m 209,
Muorousensl JpMuTa.

Hen () = (=1)" Hep (— 1) = 2= B, ('),
= exp (2—1x2) (— ?d?)" [exp (_2~1x2
=X"2Fo(—i2’-, I;n; _?25_ ,
=" exp @7%%) W oty —, (’%2'),

= exp (27%) Dy, (x);

Hegn () = (—2)" (Ys)n (F1 (= 13 Y3 27 152),
=(=2)"n! L7 " (27147
Hegnis () = (—2)" (loax 1Fi (= n; 3y 27147,
=(-2)"nl x LZZ (27 1%?),
©0

n
Z Hey, (x) ";T =exp (—2712% + x2).
n=0

OTHOCHTENIBHO JNPYTHX Npou3BoAsmuX OyHruHd cM. BT®, 1. 1I, ctp. 194,



190 ra. XVI. OPTOTOHAJIBHBIE MHOTOUJEHH it

Msuorounenst Jlareppa.
L% (%)= LoFx (—d—)n fe=* x*+]
n T nl dx ’

=("IVFi (- m et 1 2,
="

n!

n
=S x e (21 W

£ oFy (= n, —a—n; = 1/x),

o +0f/2+n, 0f2 )

N L= (=27 exp 2
n=0

OTHocHTe/IbHO APYTHX HpoM3Bojsuwmx dyakwii cm. BT®, . II, erp. 190.

16.1, Muoroujenm YeGoimiena

Huterpassl B 5TOM NMyHKTe MOryT GHITh BHIPAXKEHBl KaK WHTErpajsl OT TpH-
TOHOMETPHYECKHX (BYHKIHMA.
B sTOM nyeKTe m U A - HEOTPHHATEJbILE UHeJLle YHCAa,

1
_ =tk o _ 202t (np D@+ DT (@ + )
) f“ 27 (148 T (9) At = TG+

-1
Rea>-—1

1

Y 8 0Bl e T @+ DT R+ 1)
@ f(l #)7(1+%) " To (x) dx = ENT@TRTD X
=1

XSFZ(—n;n)a+l;l/2’a+ﬁ+2; 1); Rea>—1, Reﬁ>_1

l .
@ | fe-nT =)0 @) dy=5Uny (), —1<y<1
-1

1
(4) j sin (xy2) cos [(1 = x0)"2 (1 = y2)'2 2] Topyy () (1 =22~ dx =
-1

=(=1"aTon+1 (¥) Jant1 (2)

1
®) f cos (x52) cos [(1 = x2)" (1 — y2)' 2] Tan () (1 — x2)~" dx =
-1

= (=) Ton (y) I2n (2)

1
© | [ra@Par=1-@e-1n
-1
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1 . m
(6" f(l —x2) "l g (%) dx =2 "] n(m—n)
bt 2
1
@ | [a=h T P di=n
-1
1
@ | [ (= BT de=npe n0
-1
1
O | [ =375 T () T () dr =0, metn
-1
1
(10) f(l =)~ (1 )R T (6) Ty (x) dx =0, m>n
-1 -
1 -
(11) f (=)~ (L + )™= Ty (%) Tp (x) drx =
-1
_ T(2m 20— 1
T oMt @m— 1)1 @n—1y » M a0
: / /s
. — o , Yana—1f; - 1,
(12) J AF )7 (1= 2 Ty (1) T (x) die = = F(ll,g_;(l‘i‘)(gfnf;;)” X
=1
X aFs(—=m, m, o, a4+Yo; Vo, 04+ n+Ys, a—n+1/51), Rea>0
i
(13) f x7 (1= e Ty (x) dy =t D, _y (20™) D_,_,, (2a"%),
0
Rea>0
1
A9| [ (=8I0 32 dr=27"5 [Py (1 = 5) + Pacy (1 - )
-1 :
Cat@=nr, [0+ 29~ ax Lo
(15) f Chn(ﬂx/2) = (_l)ﬂ+ @)1 (2?1 - ])an
0
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192
b (H_xz)—n/2T [(l_‘_xﬂ)"'llz] 1= -
asy| | e dr=2""" (1 =217 ¢ (n)
0
[oe)
(17) f(l o+ x2) 5= (el (/2)] ™2 Tanes [(1+ #%)~"] dx =
0
n+l _2n—1 251
=9(=1)"tg St Ban
(18| [ (14 0) " feh (uef2)) 2T, (1 + 49 "Rl dx = n~ 102! g n - 1)
0
P21, o @+ =]
(19) f <k (nx/2) =
-
1~ 3 1- +
= 2" g (n, 2 = g (1 EE2) ]| =2 "0 (=1, n, L), Rea>0
(20) f (@2 + x2)~ "2 [ch (nx/2) ]2 Ty [o (02 + x2) =] dx =
0
:n_1n21—n§(n+l, a;l)’ Rea>0
1
@1) f(l—x)‘/f(l ) 1, (x) dx =
-1
w9020+, [(n £ DIET (o4 V) T @+ 1)
- @en+2! T (a+n+8,)T (a=~n-+ 1)) ’ Rea> —1
1
_ 8 _ 0Bt 2y Ly P e+ T @+
@) [ =01+ Uy () dx = e X
-1
XoFa(=nmn+la+1; %, a+B+2 1), Rea>—1 Ref>-1
1
(23) f =) =22 Uy (£) dx = — % Tpr (1), —I<y<l
-1
1
(24) f cos (xyz) sin [(1 = £2)" (1 = y2)'% 2] Uyn (x) dx =
~1
= (=15 (1 = 9" Usn (4) Tans1 (2)
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1
25) fsm (xyz) sin [(1 = x2)% (1 = g2)% 2] Upnar () dx =
-1
= (=15 (1 = 43" Uznts (9) Jony2 (2)
1
(26) f(l—x)-‘/2(1+x)‘/z Ve (0 de=(n+1)a
—1
!
©@7) J (1= 52)" [Uy, (0)]? dx = 70/2
-1
i
(28) f(l =22 Uy () Up (x) dx =0, m+n
—1
( 1, 2% (m + D+
@] [ (=0 1+ 0 Un (1) Un (1) d2 = oo (=
—1
(30) f(l ~ )" (14 0" Upy (x) Up (x) dx =0, m>n
l 2 2 2)
Ry m+n+, - T(2m+2n+2)1
(31) f“ )% (1 + %) Un () Un (1) di = o BERA T DL
|
(32) f(l + ) (1= )% Upy (%) Up (x) dx =
-1
220 (m+ ) (n+ DT (@ T (r—a+%) %
- TCh—WL Chtatn
X 4F3(" m, m+2 a, (1"'!/), /2» o+ /2v U‘n—l/ly I),
Rea>0
1
@] [ (=) Ugn (x2) dr =m0 P, 222 — 1)
-
' 2
@) [Usle (=% (=% + g2l dr = 27 Un () Un @)
-

13 . BeiitMen, A. Bpaeitu, 1. II



194 Ta. XVI. OPTOTOHAJIbHBIE MHOTQUJIEHB! I35
oo
2 Uy, [0+ 2= %] I (=)t g2
(35) f 2n—1 - dx = + (=" x BQ"
(U4 x2yt s (716 4 1) 2 @n—1) 221
o
2 U, [(1+x)="] 1
)| [ ——=; Tl
(36) § W+ (e ) % T g, 2 Elnt )
(37) Fx Upy—y [0+~ (~"F! @m? 1 i
1+ x2>n+'/z (25— ) X = 4@ 1 2’1_7_ 2
Foxu, Lo+ 1 1 1
38 I‘ 1t dx =— . o =
R e
oo
2 U, [a (a3+x2)"'/ﬂ] o= a+1
39 f n = —o—n—l )
( ) ((L2+x"‘)”/2+1 (enx+ ]) dx 91 2 C n+ 1’ 2 ) ?
Rea>0
oo
2 U, o @+ x9="] 1 g1 o~ "
10| [~z - I
(40) @B de=—C(n+1, a ol
Rea>0

16.2. MHorouneun Jlexangpa

Cm. maxxe MHorounens [eremfayspa, ¢yukumu Jlexanapa, rumepreoMerpu-

ueckue PALHL
B 5TOM NMYHKTE 11 M # — HEOTPHUATEJbHHE LeJble YHCAA.

1
(=™ (~a/2) ,

1
o 4

o)) [‘ o Py (x)dx = XU 7”—~/2)m“—+1- s ReA> 1
v}
1 (=07 (= A2)
@ | [ # Pomrs (9 de =gy, Rek> —2

' ,_l/,, 28/2
@) fu —x) Py (x) dx = ot
-1
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(
i - (/2 2
W[ [0y, () dr=n [ D]
-1
' (1/2),y (2)
5) fx (1= 5™ Py gy (3) du= 2R L
-1
1
©6) f (1~ 0% 1+ 0B~ Py (x) dx =
|
+B-1
= EETOT® py(—n Um0 1oty D)
Rea>0, Ref>0
B
) ( (z — x)_1 Po(x)dx=2Q,(2), 2 B paspeaaHuofl maockocTu
21
1
(8) f x(z~— x)'l Po(x)dx=2Q; (2), 2 B Paspe3aHHON ITOCKOCTH
-
! o1 2
©) | | (2=x)"" 2% P, (x) dx = 2201 Q,, (2) — P
r n @n+Dt
z B paspesanvoil mmockoctu
1
(10) [ (= — %)~y Py (%) dx=22™Q, (2),
-1
ms<n, 2 B Pa3pe3aHHON NJOCKOCTH
1
(11) f (a? + 6% — 2abx) ™ " sin [A (a? + b2 — 2abx) | P, () dx =
= (ab)™ ",y (@) T, (B3), @ B>0
1
(12) f (a2 + b2 — 2abx) =" cos [A (a2 + b2 — 2abx) "] P, (x) dx =
= (ab) "R I, (@) Y,y (03), 0<<a<bh

Komn/lekcHas 2-mJIOCKOCTe paspesana BHoJb oTpeska [—1, 1] Beiyecrsen-
HOH ocH,

13+
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1
13| [ 1Pa( dx = (4117
-1
(14) me(x)Pn(x)dx=O, men
-1
1
I 1y 1)
(15) f(l 2" Py (2) Py (3) dio = o L 0L
-1
!
(16) | | (1 + 0™ " Py () Py () dx =0, m>n
=1
1
(17) I (1= 2)%"1 Py (¥) Po (x) dt =
-1
@ -
=1%_UP__<%4F3(—";, m+l a0 Latn+l, a—n 1),
Rea>0
1
(18)| [ @=07" P (x) Pu(x) dr=2Pn(2) Qu @),
m<Cn, 2 B Pa’kPe’auvHoil NJI0CKOCTH
1
(19| [ =57 Pulx) Poss (1) dr =2 Prs1 (2) Qu () =2 (a4 )7,
2 B paspesaHHOH IJIOCKOCTH
1
@0)| [#@=n7"Pu@F dr=2:Py(2) Qu @) =2 @n+ 17
-1
2 B pa3pe3aHHOH IJOCKOCTH
1
@)| [ #e=07"Pn ) Pale) dr =22 P (?) Qu (2)
=1
m<n, 2 B pa3pesaHHol INIOCKOCTH
OTHOCHTEABHO IPYTHX HOLOGHEIX mrrerpa.uon cM. MacRobert T. M,,

1948: Proc. Glasgow Maih. Assoc., 1, 10—~12,

Kommexkcuas 2-WJIOCKOCTH paspesaHa BROJML oOTpeska [—1, 1| semgectaen-
Ho#t ocu,
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1
- -0" [ 4w
(22) fxm lP,l(l-Qx?)dx =3—I‘ﬁ%i]~——ﬁ)—’ Reu>0
0

1/2] —2n~1

Rea>0

1
- 2 41
@] [ 5 (@460~ Py (1 = 20t) dx = lo@ L 0TI
0

1
24) f (1= %)% (1 + x)° P™ (x) dx,
-1

Cum. Shabde N. G, 1940: Bull. Calcutta Math. Soc., 32, 121 —128,

1
@)| [=n" (1= P (x) dx =27 (2= )2 QL @),
-1

m < n, B Daspe3aHHON NNIOCKOCTH

1
(26) ka (z = x) "1 (1 — x2)™2 P (x) dx= oMok (22 — I)m/‘?Q,'z” (2),
=1

m<{n, k=0, 1,..., n—m, 2 B paspe3aHHON MIOCKOCTH

1

2
27 “P,T (x)]2 dx = T E;’t::)); s m<n

Y

=1

1
@8)| [ Pr 0Py (nde=0, ket n
=1

1
R4n
_ [~(=1) &+ m)!
(29) fP,T(x)ka(x)dx~(-—l)m e e
-1

1
(30) j(l — 327U P™ (x) PR (x) dx =0, Bt m
=1

1

@n| [ [pr ) ar = EEmL

-1

Komusexcunas z-mlockocTs paspesasa BA0AL oTpeskd [—1, 1] sewecrens
HOUL OcH,
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1
(32) j (1 — x2)™2 P () PI" (x) P (x) dx =
-1
Ly =y ) L) L m) t (s = m) !
= (=0 T T =BT <
. P{m+ YY) P—k+)D =L+ YT (= 3+ )
Ss—Dl(s—=m T (s+¥) ’
2s=Fk+Il+n+m, 2U=Fk+!+n-—m uerso
Iz=m m<bk=1l-m<nKLk+1l+m
1
(33) [ PP (%) P4, () P', () dx.
=1
Cm. Gaunt J. A, 1929: Philos, Trans. Royal Soc., A 228, 151—196.
16.3. Muorounenn FerenGayapa (yiasTpachepryecKkne MHOTOUJIEHBI )

Cwm. Taxwe muorounens $IxoGu, dymnrmun Jlexxkanxpa, runepreoMeTpyuyecKue

PAIBL

B sTOM nyHKTE m H n — HaTypaibHBHIE YHCJA,

(1

1
f(l—xz)v-‘/z €3 (x) dx =0, n>0, Rev> =1/,
-1 .

1
A+20 (1 _ g2yV="h OV _ Wy @t D, T+ T 0+ )
© (J.x (1) G ) dx M T (ntvap+l)
‘ Rep>—1,
1
®) f (=) "% (1 +2) €Y (x) dx =
-1
_ BV T LT (W W T @V T B—=v+ %)
- nIT @V T B=v—n+3)T B [(vV+n+) :
Ref >—1, Rev> -1/,
! a-+B+- 1
(4) f(l—x)“ (I+x)ﬁ C:(x) di = 2! Pl@+)T G+ (rn+2v) %
-1

nt T2V T(a+p-+2)

X aFg (—=n, n42v, a+ 1; v+ a+B+2; 1),
Rea>—1, Ref>—1
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1
(5) fx'" (2= )" (1 = 22"~ CY (x) dx =
-1
Xz 8/ ) _ . - _
T T = P, (2
m<n, Rev>—1/,, z B paspesanHoll IJIOCKOCTH
1
® [ E=nTl1-»"hC) () dr=
|
whh=Y (et mi_n+1 Vi2=1y V1L nol=2v=n
= A e TR @2 - QT @)~ e v
Rev> — /5, z B paspcaaHiuofl 1L10CKOCTH
! 1—-v;n
-1, i —Vn T (2 -
) J(l _ x2)V=lk plox CY (x) dx = L;Tp—(\(,)—vﬂa Y Ivan (@),
-1
Rev>—1),
! 21 2\’11 9 )
S ¥R ) 2 2 v+
(8) J. (1 =)V~ hCy ()] ax =—,ﬁ‘(;ﬁ_T)(ﬁ‘(v—)]nz ) Rev > —1/,
-1
1 ‘ Y, Y,
A -1 12, a2 (v=)T 2v+n)
© f(l =0V ()R [C) (0 P dre = i
=1
Re ’V>1/2
! 3v '/(
V=1 VI T (12 g 23V BT Qv+ )BT @+ v+ 1)
(10) j(l — )R (L P Ch 0P ax = BRT @V T Gvtontln  *
=1
Rev >0
1
K ) -1
(11) f(l—x)““" (1 4+ xR [C) (x) P dx =
-1
TR C W BT (vt 20+ )T @v+2m T (3v+ 20— 1)
22V [ 1 D (v o+ Yp) T @I T @v+2n+ s ’
Rev>1'/s
1
(12) f (1= x2)%" Y (x) €Y (x) dx =0, men, Rev>—1,
-1

KoMiviekcHaa 2-IVIOCKOCTH pazpe3ana BAOJAb oTpeska [—1, 1] sewecrseu-
HOH ocH.
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1
(13) J(I — )" (L )V OV () €Y (x) d =
=1
2~=2V~m+nglle —~1 - 1, — -
—_1ym 2 ATV P (v="h+m~n)D(=v+m=n)
=(=1 mln—myITWPET e+v+m) T (o~v—n)L (h+m—n) Rev>1/,
1
(14) J‘(l — 221 4 )Y (x) €Y (x) di =
-1
BT v T v m T @S )T W+ m T (fh=v+a—m
minl WL (=L V+Yatn—mIT Bv+ o+m+n) *
Rev>1/,
1
W) [ (1= )Y~ U(1 4 ) +En=CY, (2) CY (1) dx =
~1
_atvtmdn—l n oy Yy T EvEm R T Vb mtat YT @+ mtn—1)
TV+m+p)T(vta+ )T ev+m T @V+a) AV + 2m + 2r) ’
Rev>1/q
1
(16) f(x — )% (1+ )Y (x) €Y (x) dz =
~1
_ 2V P (o YT (v T v —a b n= T Qp+m) T @vtn) y
- minIT(v=a—=1) T (V~a+n+3) I 32w L @v)
XaFs(=m, m+2p, a+1, a—v+3s n+1s, vt atn+23/y, a—=v—n+3/y 1),
Rea>—1, Rev>—1/
1
~1 1y Ay
a7 f(z—x) (1= 22" CY (x) €Y (x) dx =
foolle=V  _(y— 7 D= y -
=T e TP E - YT (2) QR (),
m<{n, Rewvw>-—1/, z B paspesadnol NJIOCKOCTH
1
18)| [ (—x¥"k ey () €Y () Cf () v
=1
Cwm. Hsi{i Hsien-Yii, 1938: Duke Math. J. 4, 374—383.
: % T (vf2)
— T2
(19)| [ (1= 2921 ¢}, (ax) dr = gy CUP (202 = 1), Re >0
=1

KomnuekcHasi 2-IVIOCKOCTH pa3pesana BLOJb oTpeska [—1, 1] Bemecrsen-
HOIl ocH,
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1
(20) f (1= %)V~ CY (cos acos B + x sin @ sin B) dx =
-1

2V-Lal [T WP ov v,
=—Fgvim — Cn(c0s®) Cp(cosp), Rew >0

1
(1) f £V (L= 231 CY (1 — x%y) dx =
[}

@V, T (v+ 1) T (0)

S AT R p@ By
sTerviosTy Fn (=9

Rev> —1; Reo>0, a=v+o~1iy B=v—0c-—1,

16.4. Muorodaennl AKo0H

CM. TaKXe THIIepPreoMeTpHaucCcKue PAAbL.
B sTOM NyHKTe M H A — HeOTPUIATEJ]bHHE INEHe yHeaa.

1
: G ¢ pla, B) _ 200 r g DT @R+ DT (0 —B+ 1)
O J-(I 2" (I+4) Pﬂ (x) dx = a0 ~-B=n+HlO@+0+n+2) :
iy

Rea>»—1, Reo> -1

1
0 B p(a, B _ BT+ YT @+ a+ DT @=p+ 1)
@ f(l £)° (1 +£)° P& B (x) dy = ey L :
-1

Rep>—1, Ref > —1

1

Y o pla, B) _ 0 IT e pT@+l) Trtat]
(3) f(l P (L +x)” PP (x)dx = Te+o+2) ST X
=1

XsFa(—n, a+B+n+L o+l a+1, pto+2; 1),
Rep>~—1, Reo > ~1

1
@ | [E-07"1=2%1+2P PEP (x)de=
-1
2Bt ir @t nt DT @+t )
Te+p+2n+2) (z— 1!
XoFi(n+1, atntt; atp+2n+2 25),
Rea > —1, Ref§ > — 1, z B paspesanHoi MmIOCKOCTH

X

1

G Bl p@ B (12 1 = 2HBH T @t ne DT B+ R+ D
) !(l 0 (1 + 2P [P D (x)] A= G T rIn I DT @B+t D) *

Rea>~1 Ref>—1

Komn.rexcHas 2-m0cKoCTs paspe3ana sLodb oTpeska [— |, 1] sewecrsento ocu.
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! a+f
o1 B pla.B) 2 .. 2 Ta+n+ DT R+n+D)
®) f(l—x) (1+x) [Pn (x)] dx = niaT @+BFR+D) ’
-1
Rea>03 Re6>_l
1
™ | [a-n™a+08[PHP]dr-
—1
_ 2004BH I P et 1) IT @+ n+ DIPT B+ 20+ 1) 1
- a'l @R Ta+)TCe+p+2n+2) ’ Re a> — /2’ ReB>—I
1
® | [(1=a2ePo ot f [PEP ()P =
-1
22'1+2B+2n+1 I'@+20+DIM (a-+B+2n+ DT Qa+B+2n+ 1)
[IT{e+B+n+12T Qa+2B+4n+2)
ReB > —1, Re (20 + B) >—1
1
© | (1= 1+ 0P PED () P& P (x) dx =0,
—1

m=*=n, Rea>~1, Ref >—1

(10)

i

(1= x)° (1 + x)P PO () POB () gy =

_ PPt ni DT E++ DT (@+B+20+ 1)
- MT+B+2n+2)T(a+p+ntl) .

Rep>~1, Ref>~—1

(11)

|

(1= 2P~ (1 + x)P P& B (x) pP-B) (x) gy =

PP+ DTR+AL DT ()
T (a+ DT E+B+n+1) :

Ref>—1, Rep>0

(12)

|

(1 =) (1+x)7 P& P () P& D (x) de =

_ o0t r i nt HT@+B+m+n+ )T +m+ )T (C—B+1)
T mln—-m)IT@IB+n+ )T (@+0+m+n+2)Plo—-B—n+1) ?
Reag>—1, Rea >~—1
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1
13| [=2°0+28*7 PP (1) PR (x) dx =
-1
OO P m A+ DP R+t BT @+0+ DT (T+m D
minlT@+P+o0+m+un+2) I Bem+n+ )T (@+m=n+1) °
Rea>—1, Re(B+o0)>—1
1
(14) f (1 — )% (1 4 x)+B+O+mEn p@.B) (1) pl@,0) (1) 7y o
-1
_ otBtodmintivrgiBio+mbnt YT @+0+mtnt]
a mint@+p+n+Hr@+o+n+l) X
Ta+rm+n+ DT @+B+mtn+ )
X Featbioromimmty — » Rea>—L Re(a+f+o)>~1
1
—-n~1 . .
S)| [ (1=0% (1 4+ 9 m=81 D ) PO (3) dx =
-1
_ Tt DT B+n+ DT (O +m=mT(0=B+m—n)
nln—=mIf@+o+m+ )T P-=m+nunt+h)T (0—B+2m—2n) °*
Rea >0, Reo>n—m
. .
B , —
(16) f(l-x)°(1+x)'3pff ) (x) PO P (x) dx =
-1
B P Bt Mt DT B+ + DT 0+ m+ DT (a—p—m+n)
- an—mIl@+rB+n+ DTPEFp+m+n+2)T(a—p) ’
Ref>—1, Rep>-—1
1
(n | [0 =00 (1 4+ 0P PO () PP () de =
=1
(=) B P P+ DT @4 p+ DT B+m4n+ DT @+ m+ 1)
- minIT@=m+n+ DI @@+B+o+m+n+dLp+m—n+1) ’
Re(@+p)>—1, Ref>—1
1
+ . s
(18) f(l ___x)a+l5+p m+n (] 4 x)B sza B (x) pg; B) (x) dx =
-1
_ (=R geaprodtmin i Py Brmint ) X
- miniT(@+B+n+1)
% Te+Btp+tm+n+ DT B+m+n+ NL@+p+m+n+1)
Te+28+p+2m+2n+2)T P+po+m+1) ?
Refl>—1, Re(a+B+p)>—1
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204
1
+m—n—1 ) , _
19| [a=nm=rl (14 9P PEO () PO (1) dx =
=1
_ BHOIMR T G+ NP B+ + DT @+m~m)T (@=p—2m+2n+1)
- atn—mil@—m+n+NT{@=p—m+n+ BT B+po+m+1) ?
Refp>—~1, Rep>n—~m
I
. , 0 _
(20) f (1= %)% (1 + £)8 P& B () PO () 4y =
-1
BT -t T B+ + DT P+ m+ HT (T4 D) 5
- migl TP+ DL @—CP+T+n+2)
X F3(—m, p+o+m+1, v+, 1—a+l;
p+l, B+r+n+2, t—a—n-+1;1), Ref>~1, Ret>—1

16.5. Muorouaensl dpmura

CMm. Takxke MHorounennl Jlareppa, (QyHkumH NapaGoJauUeCKOro HUJIHHAPA,
BEIPOXK/I€HHEIE [HIIEPreoOMeTpHuecKHe GYHKIHH.

B

3TOM LOYHKTE M H n — HCOTPHLATRJBHEIC LEJBle YHC]A.

W | exp (=) Hean (9) di = (= 1" T (n 427
@[ exp (=27 (8- )] Hen () dx = (@) o
@) f (x * ic)" exp (—2-1x2?) He, (x) dx =
=T (I"‘/—(r::-)l) (@) exp [£2~ 15t (v ~ n) i+ 272~ Dyp (c)
4 f =1 (2 +02) "L exp (= 27 '%%) Hegny1 (1) dx =
0

= (= 1) (/2) 2 a2 [2%01 — @n + 1)t exp (27 %%) D_sp—s ()]

(8)

f exp (— 27 14%) sin (Bx) Heanq (1) dx = (— 1) (/2) g2+ Lexp (— 27 162)
o

(6)

[ exp (= 271) cos (Bx) Hewn (1) dx = (= )" (w/2)"2 B exp (— 27'8°)
0




15) 18.5. MHOT'OUJIEHE DFMUTA 905
%) fexp(— 27 1¢) sh (Bx) Hegne: (¥) dx = (n/2)" p2"+ L exp (27162
0
(8) f exp{— 2714%) ch (Bx) Hegn (x) dix = (m/2)" B2 exp (27 18%)
0
O | | expl— 2747 [Hep ()] dx = (2 !
(10) f exp (~ 2) Hey (x) Hep (x) dx = (— 1)™2=n2 (ZE22L)
m+n yYeTHO
(1 f exp (- 2"1x2) He, (x) Hep (x) dx =0, ms&n
(12) J exp (— 0?x?) Hey (x) Hep (x) dx =
—m—n-~1 mi2+nf2 ((m+n+l
=q (1 —202) 1(_—2——)><
—_— — 2
X oF) (— m, — 1, l—-fz—i; —2'(1—?:—1' , Rea?>0,
m-k n weTHo
(13) f exp [— 271 (x — )] Hey, (x) Hep (x) dx =
= (2m) 2 mt g Lrm (- y2), m<n
(14) f exp (— x2) Heg, (x) Hep (x) Hep (x) di =
= 1T (s—&)T(s~m)T (s—n), k+m-+n uerdo, 2s=k+m+n-+1
?o - o) k1
(15) J exp(~ 27'4) Heg (x) Hem (x) Hep (x) dx = (S_/(;T)(s_ ;n’;I(ZI_n)! ,
&+ m+n=2s derno
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oo

(18) j exp (— a?x?) Hey (x) Hep, (x) Hep (x) ... dx.

Cwm. Busbridge I. W., 1948: J. London Math. Soc. 23, 135—141.

e

(17) J exp [— 27! (x — y)Q] Hey, (ax) dx = (275)‘/2 (1~ ocZ)”/2 Hep [ﬁvﬂ

— o0

(18) ‘f exp(— 2*1x2) sin (Bx) Hegna; (0x) dx =
&

i

(= )" (2" (@ —1)

’ —-1,2
2 CXP('— 2 [3 )I{CZIZ-FI [ﬁ]

(19) J exp (— 2"1x2) cos (Bx) Hegy (ax) dx —
0

= (3_[/2)1/2 (1~ a2)ﬂ exp (— Q“IBQ) Hegn [W]
(20) f exp (= 271%%) Hyp () Hy (x) = 0, m<n

mt 2m="e

(1) f exp (= 271%%) Homan (ax) Hy (%) dx = o't LEBL (g2 _ 1ymgn

(22) f exp [— 271 (a2 + ) 2%] Heyy () Hep () dx =

=(— l)m/2—n/22m/2+n/2+1/2 T (ﬁiﬂ}_\) B (02 BZ)—m_n_x/z
2

®

14

Re (a2 +- B%) >0, m + n yeTHO

(23) f exp(— 2_1x2) Hep, (ax) Hep (Bx) dx =
= QM m2=ni20fs (a2 — 1)—m/2(ﬁ2 - 1)—71/2 (a2 + B2 — )m/2+n/2 P?rq'n—kn (2),

1 1 1 1
o TE e

o0

(24) f exp (— A2%x?) He,, (0x) Hey (Bx) dx =0, m -+ n HeueTHO

— 00
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(25) J- x° exp (— x?) Hesy, (ax) Heopn (Bx) dx.
Cu. Buchholz Herbert; 1953: Die konfluente hypergeometrische
Funktion. Springer-Verlag, Berlin, Gottingen, Heidelberg, Sec. 13.
(26) J‘ exp [— 27! (x — y)z] Hes, (ax) Hey (ax) dx =
B min{r‘n, )
- Yo m n o2\ nl2—k ay
= (2n) ,;“/_‘_"0‘ k! ( & ) ( & ) (1 | a?) Hemn—2r [—_(I _az)l/z]
(27) ( exp (— A%x?) Hep, (ax) He, (Bx) Hep (yx) dx =0, m+ s+ k neveruo
(28) f exp (— A2x?) Heg (ax) Hep (Bx) Hep (y5) ... dx.
Cwm. Bailey W. N,, 1948: J, London Math, Soc, 23, 291—-297;
Lord R. D, 1949: J. London Math. Soc, 24, 101112,
(29) j 7 Vexp (— A2x?) Hep (ax) ey (Bx) Hen (y4) . . . di.
i
CM. Appell Paul and M. J. Kampé de Férief, 1926: Fonctions
l\l/yqergéométré(ilées et hypersphériques. Polynomes d’llermite, Gauthier-
illars, crp. ;
Erdélyi Arthur, 1936: Math. Z. 40, 693—702.
(30) f exp (- 2_1x2) Hep(x+y) ey (x+2)dx=
=(@n)eml "L ), m<n
T
a p— 1 -— Q
(@) [ (cos x)" Hepn [ “2E=1VE] gy = LZ0EE0 e, (o))
§ . cos x (nl)

16.6. MHorousens Jlareppa

CM. Takxe BHPOXKAEHHLIE THIEPreoMeTpHuYeckue (QyHKIUH.
B 3TOM HyHKTe mu I’l—HeO'l‘])MLLH'l‘eJ'IbeIe neJble 4ucdaa.

W | [ #lem L (vde= LO=PEnt o L® Rep>0

0
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2) f x*e ¥ [Lﬂ (x)]2dx=ij:,ﬂ, _ Rea>0
0
(3) f x%eTELE (W) LG (x) dx =0, nefn, Rea> — 1
0
4 J P eELE (1) LE () dy = (= 1y (CE Y (PR,
by
Re(a+p)y>—1
—
—a— Fit+nt+hT H-
®) | [ 50— 0Pt L () dr = LEELALLE=0 1,
0
Ref>Rea>—1
®) f ¥ e L (M) L% (ux) dx.
0
Cum. Buchholz Herbert, 1953: Die konfluente hypergeometrische
Funktion, Springer-Verlag, Berlin, Gottingen, Heidelberg, Sec. 12.
I
@) | [ (1= 0)° L8, () LEL(1 = ) ] die =
; :
m+mile+m+ T E+n+]) 1
= AT ATE T T AT LS @), Rea>—1, Rep>—1
- -1 o pm—n{(,2
(8) Jxm Pexpl— 27 (x =)’ I LP " (x") dx =
1
=<2—j?l/i =M He, (iy) Hem (iy)
9) [ exp (— 2_1x2) [L;V" (2_1x2)]2 cos (xy) dx =
0
= (2" exp (= 27 [L7 271
(10) fxexp(— 2~ 1) [L (27 ) sin (xy) dx =
0
—(/2)" g exp (— 27197 L)1 (2‘1y2)]2
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J xexp(—2714%) LY (27149 LZ’"“ (27 1%®) sin (xy) dx =

(11
= (@/2) " yexp (=2 1A L2 (27 D) L (271y?)

0

(12) f exp (— 271%%) LY 271h L;Vz—a (27 %®) cos (xy) dx =
(n/2)" exp (— 27 1P L2 (2™ 1)%) L4 (27 1y?)

0

(13) f exp (— 2“1x2) Ln (2"1)52) Hepnp (£/2) sin (xy) dx =
0
= (/2)" exp (= 2719%) L (27'5%) Heans (5/2)

(14) f exp (— 2“1x2) Ly (2—1x2) Heyy, (x/2) cos (xy) dx =

0 .
= (/2)" exp (— 271 L, (27'9?) Hey, (9/2)

(15) f P71 eTILD (Rax) o L (as) di
[}

Cum. Erdélyi Arthur, 1936; Math, Z, 40, 693—702.

14 T. Befitmen, A. 3pgeitn, 1. I1
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FTAMMA-®YHKIIUA, HENOJIHBIE TAMMA-®¢YHKIIUH
U PONCTBEHHBIE UM ®YHKLHH

Omuocurensuo atux dynkmuit ¢y, BT®, 1. 1, rmasy I u 1. II, rrasy IX,
JaHHBle HYXKE BHPAXKEHHS I8 HelOJHHX raMMa-QOyHRIME M POACTBEHHEIX
dbymxumi dYepes BHIPOXKAEHHLIC THIEPTEONMeTPHUeCKHe (YHKUMNH CAYKAT Mast
BBEIUHCJICHUA HHTCrpaJsioB, cojepxanMx 3TH (lJyl[KlJ,lle. HOBTOMY 30€Ch MBl namgum
JHINL HeGOMBMYI0 BHOODKY U3 HHTErpajos, COAEPMAMMX HENOJHEE raMma-
(GYHKIME H HX YacTHsle CaAyYaH.

@yukuun omu6ox U uHTErpadasl PpeHes.

Erf (x) =n~ "y (s, #7),
=on"y | F, (o5 ¥a; —x7),
=21~ Py exp (~ 7)1 Fy (1; /5 x),
=2 kxhexp (= 27T M_y, o, (49,
=] — Erfc (x);
Erfc (x) =a~ 2 T (1, £2),
=2%g " exp (~ 2714%) D_; (2"1),
=" exp (= x2) oFo (1, Yos — =),
=a~tx " exp(~ 27 )Wy, yy, (¥
= | —Erf (x);
C (k)i S (x) =27k o= Bt (o7 1),
= 9o Veg' e By (s 3y % ix).
HuterpanbHas skenonenta W pojpcTBEHHbe GyHKHHUH.
—Ei(—x)=FE; (x}=T(0, x),
=x"le™*,F (1, 1; —x—Y),
= g ag—xl2 W_i, o (x);
Ei (x) = 27" [Ei (x + i0) + Ei (x ~ i0)],
=x"le o F (1, 1; x~1)
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Ci(x) 2 isi{x)=—ci(x) %= isi(x),
=Ei(ix)=—T (0, F ix),
=FixT eF G (1, [ F ix),
_ x_(/zetﬂi//lixim W—l/z, 0 ($ ix).
Henoannle raMma-(pyHKIHN.
(o, ) =a %" F (0 a+1; —x),
= o 2 o= Mooy, ap2 (x),
=T (a) =T (a, x);
T (o, ¥)=x""1e™* ,F (1, 1—0; —x—1),
=x<z/2_1/: e—-x/Q Wa/z-—'/z, a2 (x),
=T (o) —v (e, %)
17.1. Tamma-PpyHKUYA
(1) fr(a+x)1“(5_x)dx=o,
Re(a+8)<l mwym6o Ima<0<Imf, m6o Imp<0<Ima
© fr(a+x)r (B —x) dx = in2' =% BT (q+p),
-0
Re(a+B)<1, Tma, ImB<O
®) fF((H-x) T (B —x) de = — in2' =BT (¢4 B),
—0
Re(o+8)<!, Ima, ImB>0
4 f g—ig—'—:%dx=0, Ima==0, Re (a —f) < —1
y dx 920 4-p—~2
®) f T@INT G- TEIp=1" Re (0 +B)>1
(6) f gigiﬁ; exp [(2nn 4 m—20) xi] dx =0, Re (B —~a)>0
—u/2<0<n/2, n—uénoe, (n-+"/5) Ima>0

14*
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7 fI‘(a+x)I‘([3—x)exp[2(¢m+6)xi]dx=
=21i T (0+B) (2cos 0) "% exp [(B —a) 8] X
X [na (B) exp (2rnBi) —ny (—a) exp (—2n5ai)],
Re (a+§) <I, —m/2 <0< 7/2, n— ueave,
0, ect (Yy—n)ImZ>0
Mn (§) = 1/ 1
sgn (s —n), ecam (Ys—n)ImI<<0
- B
(8) f %%1—3— exp [(2nn + 5t — 20) xi] dx =
, S f-a—i
= 2mni sgn {n +1/5) —(2—5;—(2)?;)—— expl— @Can+n—0)aui+06P—1)i,
Re(f—a)>0, —m/2<0<x/2, n ~uenoe, (n+1/) Ima<0
o0
(9) J sin(ex)dx 0
TernrG-—m_ " Re (a+p)>1, e>n
sin(ex)dx _ _ [2cos (¢)@+B=2
(10) —J F@+»hB-n—  Terp-y Sn27'c@-a)l,
Re(a+B)>1, 0<e<m
" sin (2nnx) dx
(11) J sin(@x) T@FrOTB-#% 0,
Re (o + B) > 1, n— nenoe
o0
(12) f sin [@n + 1) 71x] dx _ oukp-2
sin (7x) T@+x)P@R~-2 T@+B-1"
Re(a+B)>1, n — uwemoe
Cos (¢x) d.
13| [ ealad Re (w+p)> 1, ¢>xn
cos (ex) dx _ [2cos (¢/2)%+B—2 _
()| [ gaiends - Lo AT o5 o1 (8- o))
&% .

Re(a+p)>1, 0<e<n
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o . "
P (x) e*“* dy
(15) fm, P (x) — MHOTOUJIeH.
—0o
CuM. Ramanujan Srinivasa, 1920: Quart, J. Math. 48, 294—310.
@ (x)exp [(2tn + O) xi} dx __
(16) T+l G-
—00
1
2 0+8~2 . : .
=~ o O exp (218 (B~ ) ] f @ (1) exp (2aunti) d,
0
Re(@+PB)>1, ~n<0<m, n—neioce, O(x+1)=0 (x)
D (x) el¥C dx
(17) f TergTh- (D(x)—nepuonmecxaus dbyHKIHA, HMeIouasn
—~o0 BELIECTBEHHLI [EPHO,
CuM. Ramanujan Srinivasa, 1920: Quart, J. Math. 48, 294310,
TO+0TB+x
(18| | e de=o
—~00
Re(a+B—y—08)>1, Imy, Imd>0
o
(19) f Lo+l G+n 22 T (a+B—v=0—1)
T@+x)T@+x) sinf(y—=0)T(a—V T @—8T(B—v) L G—90)y
—_00
Re(a+p—y—08)>1 Imy, Imd<0
=+ B coorsercTBud ¢ Imy=imd
(20) f’ TE—B—y+x+Dds mexp [+2 7 ln (8 ~v) ]
d Fo+x)TE—-T (v+x) I‘(B+V—l)1‘(a;ﬁ )1‘(v—;§+ x)r
ReB+y)>1, d=a—B—vy+1, Imé£0
-+ B COOTBETCTBHH ¢ Im d=0
dx
(21) ‘[I‘(a+x)I‘(l3~x)I‘(Y+x)I‘(6—x)=
_ T@+B+v+0—3
T TeFE-HT@EFv-DTw+o—-DT G+a—1)’
Re(a+B+v+98)>3
(o]
29) J‘ sin (nx) dx - sin [27 ' (B = )]
2 Te+x)I'B-I'v+x T 6—x) 21‘( a;6>F(v;6>P(a+6—l)
a+d=f+y, Re(@+p+v+08)>2
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o)

(23) r cos (W x)dx _ cos [2_1ﬂ(ﬁ-a)]
L@+ T @E—-x)T(V+x) L 6—x u+B TRCA ’
il 21‘(—-—2—)I‘(——2—-)1(a+5—1)
o+0=f+v, Re(a+f+v+8>2

D (x)dx .
249 f TEFATB-ATGFATO=H —

—00

1

Da+B+v+38-3

TEFp-DTB+7-DFNF6-TGFa=D f‘p(t)‘”’
0

Re(@a+B+y+0)>3 ®(x+1)=0(x)

!

(25)] o [ @(#) cos (2~ @2t + 0 —p)] dt
J' @ (x)dx 0
: = To—n
_ml(a+x)1‘(6 HLY+xT6-x% 1(a+[3) <V+6>I‘(a+6—l

a+8=B+vy, Re(@-+B+v+06)>2 ®(x+1)=—0(x)

oo

(26) IF e+ T(P—=x)T (y+Ex) T (56— kx)]"! exp (mexi) dx =0,

Re{a+B+v+08)>2 ¢, k Bewecrsenur, [¢|>|k|+1

OTHOCHTENEHO APYTHX HHTErpasoB Takoro Buaa c¢M, Ramanujan Srinivasa,
1920: Quart. J, Math, 48, 294—310,

@) [I0@+n) T o+inp dx= ZEOLEIDIOLOLITELD

20 (a+ 0+ 1)
a>0, b>0
)| [[5526 Foe- BTN e
0<a<b—1f
ioo
(20) | (2mi)™" j P(s—%=A)T (A +p=s+lo) T (A=p—s+ly)2* ds=
o

~

=T (fo=x—p) T Yo —x+p) 2* e Wa,p (2),
Re (x +2) <0, ReA>|Rep [ =1/ |argz|<3m/2
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i 1 A 1
TE+p— PA—p— -
00| 5 [ AL S ds = Y, ()
ReA>|Ren| =Y, |argz| <m/2
o
1 T(n— A+s)1‘(7\,+lal—s+‘/) =S Ttn+ls) A~z
G| w f Th—A+ts+T =2 ds = Tensyn < ¢ M, u(2),
—i{oo
Re (x —2)>0, Re (A+p)> =1/, largz|<n/2
ioo
(32| —r f T@a+s)T@E+s)T (=5 @—s) ds=
—joo
= T+ NTe+)TE+WITE+0)
T@+B+v+90) ’
Rea, Ref, Rey, Red>0
09 2 | [ 250 asm o Ko (579 7, 170
—joo
z>0
(34) , m n
ioo ]:[I‘(bi_g)]:[ I‘(l—aj+s)
I i=1 j=I _ mn( A1y o vsy ap)
— 2ds=G
oni q p pPq by, vuv, bgl’
St [ T=2;+s) ] T
J=m+1 j=n+1
ptg<2(m+n), |argz|<(m+n—pl2—q/2) n
Reag;<l, j=1,..., n, Reb;>0, j=1,..., m
m n
(35) ioo II (bj=s H (1=a;+5s)
1 i=1 i=1 S fom QN A1y ovns p
e H I (1=b;+s) H T (ay=s)
j=m+1 i=n+1
pta<2(m+n), lagz|<(m+n—p/2—q/2)x
Reay<l, j=1,..., n, Reb;>0, j=1,..., m
p q
Re(Z aj— b]>> pl2—qf2+1
j=1 i=1
OTHOCHTENBHO NPYr¥X HHTErpaszioB 3TOr0 THONA M. m. 7.3,

HyCTOE NpOH3BEAEeHHUE CUNTAETCS PABHBIM EAUHHIE.
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1
(36) f sin (@) In [T (a4 £)] dx =
0
= — (Qm'c)‘1 [ln @ + cos (2amna) ci (2nna) — sin (2ana) si (2nna)l,
a>0,n=1,23,...
1
(37) j cos (2nnx) In [T (a + x)] dx =
0
=— (Zn:rz)_I [sin (2nma) ci (2nma) + cos (2nna) si (2ana)l,
a>0,n=1,2 3,...
|
(38) f exp (@) 1n [T (a+ %)] dx =
0
= (Qnm')_1 [Ina—exp (—2mnnai) Ci 2nxia)], a>0, n= 21, =2, ...
1
(39) [m [T (1) dx =271 In (2m)
0
1
(40) fln{l‘(a+x)]=alna—a+2“l]11(2n), az>=0
0
n n~1
l
(41) j In [T (a+ x)] dxrz (a+ k) In (a -+ k) — na+
0 k=0
+2 7 lam@Eny -2 (n~1), =0 n=1,23,...
1
(42) fsin 2rnx) In [T (x)] dx = @rn)"! 1n (2nyn), n=1,2...
0
1
(43) f sin [(2n + 1) 7] In [T (x)] d =
0
1 b 1 1 1
S@nrhn [ln (?)*'2("*’?"' s 2n—1)+ Snt+1 ]’
n=0, 1, 2,
1
(44) ( cos (2mnx) In [T (x)] dx =4 n=1,23...
0
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17.2. P-pyHxuns

0

1
fq)(a+x)dx=1na, a>0
0

@

1
f AL (04 x) dx = e~ Ef Qnnai), >0, ne= 21, £2,...
0

&)

1
fsin (2anx) ¢ (x) dx = — 72, n=12...
b

“

1
j sin 2anx) Pp{a+x)dx=
0

= sin (2nna) ¢i (2ana) + cos (2nna) si (2nna), a>=0, n=1, 2,...

1
(5) fcos Curx) b (a+ x)dx=
0
= sin (2nma) si (2ana) — cos (2nmna) ci (2nna), a>0, n=1, 2, ...
-a — xg @
(6) fx [C+p (1+2)] de=— SO, 1<Rea<2
8
— g (@
@) fx ®ftnx - (1+x)] de =222, 0<Rea<l
d

8

[remaen-vu+ala=Folt@-], 0<rea<t
0

@)

w~a -1 , _ maltd+oy~a"t]
J‘x [(1+x) "'llJ (l+x)]dx—-—‘———s”m—a)———,

0
~1<Rea<l

(10)

Ix"“[x“-w’(1+x)]dx=—%. —2<Rea<0
0
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_ - r
An| [ 56" 1+ 5y de= (= 17! FELED £ (0t m),
0
n
n=12..., 1b(”)(z)=-'2—l?i-, 0<Rea<]
2
(12) f [ (x 4+ 1) — In x] cos (nuxy) dx=2"" [% (g + 1) ~ In ]
0

17.3. Henoanwle ramma-dyHKUUY W POACTEEHHble (QYHKIHH

(M

f %P lPrfc(ax)dx—I——(‘://zil'—;/ﬁ, Rea>0, Rep>0
0 o
)

@

’

V-1
Az izag)

n'zvaV ’

f £~ Vexp (B2x?) Lrlc (ax) dx =
]

Rev>0, 0, RepB?<Reo?

@) f £V~ sin (Bx) Erfe (ax) dx—
0
__La+vip v+1 l—i—l-—a- v+3 _l’)
ah vt 1) vl 2( To Yot 2 T am )’
Rea>0, Rev> -1
) f £V cos (Bx) Erfc (ax) dx =
0]
T (42 vovt+l 1 v . __ﬁ
a'lveV d (2’ 2 T o2 2+1’ 4a2)’ Rev>0, Rea>0
°° l 1
®) f eP* Erfc (a'ex') dx=é—[(7§(;T—1}, 0, Rep<Rea

oo

6) f sin (Bx) Erfe (o"x'") dx = — (5257 )" [(02 + p2) % = o™,

a? -+ 2
0
Rea>|Imp|
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@ | [ cos 8x) Eric (ax'h) de = (G225 )" (07 + 8 "+ o] T,
0
Rea>|ImB]
(8) [ sin (bx) Erf (025~ "%) de = — 6™ exp [ ~ (2a) "] cos [ (206) 2] + 57},
0
Rea>0, >0
(=]
©) f cos (bx) Erf (ax™") dx = 5" exp [ — (2a6) "] sin [(200) 4],
0
Rea>0, >0
o0
(2='e?) k,, (o
(10) J ch (2vt) exp [(a ch §)?] Erfc (@ ch i) di = e 3 c:s (wr;, ) »
]

Rea>0, —Y><Rev<l/y

H JAPYr#AX BHPOXKJEHHBHIX THImepreomerTpuueckux ¢yHKund, cM. Bock Philipp,
1939: Compositio Math, 7, 123—134. Ormernym, uTo ¢yHxuus, xeropyio Bok

- 1
oBosnayaer Erfe, B nawux ofo3HaueHnax pasHa 2 n'iErfc.

OTHOCHTE/ILHO HHTErpaJoB, COAEPKAMHNX MPOH3BEACHHUS QYHKIHH OLIHGOK

(11)

a
f ¢* Ei (~ %) dx = — In (ay) + % Ei (— a)
0

(4
(12) f e PR (—ax) de=
1]
=~ 87 {e~P¢Ei (—ac) +In (1 + B/o) —Ei [~ (¢ +B) cl}
. arv+1
(19)| [ #" ¥ Ei (=) de= 22020 ~1<Rev<0
[1]
(o]
V=1 ,~BL Ry ( W , . _B
(14) ij e El (=ar) dr= = L0 ur (1 v vk L),

larga]<sm, Re(a+B)>0, Rev>0

LeCaine J., 1948: National Research Council of Canada, Division of Atomic
Energy, Document No. MT-131 (NRC 1553), ctp. 45 u cen. u Busbridge 1. W,,
1950: Quart. J. Math, Oxford Ser. (2), I, 176—184,

OTHOCHTEAbHO ZAPYTHX HHTErpajioB, copepxamux — Ei (—x)=E; (x), cm.
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vie+pty ! +B
Re{a+8)>0, Ref>0, Re(u+v>0

=]
v
(15) ‘f xu—le-—ﬁxv(v, @x) dy =2 L0tV o (1’ pAv; v ____"‘__>,
o
1]

e o]

p—1 —Bxp de= LT WE ooy ) 1. _B
(16) Ofx e (v, ) de= P (1 kv w1 S,

Re(a+B)>0, Rep>0, Re(u+v)>0

- .
—Bx 2 _ ol=va—1 B B ’
(17 Oje v O ax) de=2'""871 T vy exp (£2) Doy [E].

Rea>0, Ref>0, vs£0, Rev>—1/,

=)

(18) f 1% exp (0x?) sin (bx) T (v, ax?) dx =

0
_Yeg=v _v—I 1_ b_2 b
=n"2 "o I‘(z v)exp(8a>D2V__2 [-_(211)‘/2]’
larg o] <3m/2, 0<Rev<l]

OTHOCHTeNLHO APYTHX MHTETPAJIOB, COAEPIKAMIHMX
Ep(x)=x""1T(1—=n, %),

cm. LeCaine J., 1948: National Research Council of Canada, Division of
Atomic Energy, Document No. MT-131 (NRC 1553), crp. 45 u coen., a rakxe
Busbridge 1. W., 1950: Quart., J, Math. Oxford Ser. (2), 1, 176—184.

[ —Bx 1Y gy = 9= V2¥g—V/2~1 T 2 \p [__a_}
(19) (Je v (v, ax'e)dx=2""2a"p (V)exp(sﬁ> ~ %]

Ref>0, Rev>0




TTABA XVIN
SYHKUHUU JEXXAHIAPA

OTtiocureanuo Teopui 5THx QyHruui cM. BT®, 1. 1, raasy I u ykaszaunuyio
TaM JuTeparypy, B OcofenHocTH Kuuru I'oGcoma, Yurrexepa u Barcoma, Mak-
Po6epra
B runepreoMerpuyueckue psasl nepeuncaess B BT, 1. I, ertp. 128—139. Btn
PA3NOIKEHHST MOXHO MCIOJB30BATh AJ5 Npeofpas0OBaHUS HHTErDANOB, COREPIKa-
mux QyHEuMH JlexaHapa, B HHTErpajsl, CO/EP2KANIME THNIEPreoMerpuueckHe
dyHsrIUH.

(MacRobert). Mrorounciennpie pasnoxenns GyHrumi Jlexaungpa

18.1. dyukuun Jlexanapa nepemeHHoro ax -+ fi:
KOHEYHBbIE MPOMEKYTKH HMHTErPHPOBAHUA

(1)

|

]

[

l/ —A
- o wha=h 70y
¥ Py W dx = par e 1 AR ReA>0

(= g2 =2m =P AT (1 + m+ V)

1
A—l pm _
@) fx Py (x) dx = P+ m) T A+M24+mT{(l~m+v)
0
X oFy (AL, Mo Bt m 1, 2R ),
ReA>0, m=0, |, 2,.
! Yao2u—1
A-1pu _ w'ho2 =11 (32
(3) f" Py () de = vm—umrasie—mm <
0
- 1 —
XBFZ(—Lg—L‘y -'u_;is l-%y 1—'”) }‘:251' +l; 1)1
ReA>0, Rep<2
1
(1) f A= 22 P () gy =
0

- (=)™ =AM T () T (1 + m + )
DOL+MAm2=v) (1 +M2+m2+V2) T (I=m+v) ?
ReA>0, m=0, 1, 2, ...
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‘ ol =2
A1y _ -l/2 pit . U290 —A T ()
) ,[x (1= )™ Py () 4 = T A —up VB T AE W T
0
ReA>0, Rep<1
1 et
A1 % pi _ 2RI 4w—p2) T (A2) |
©) fx (1 =x"Py (N dr = sorprarw s ap=um X
0
% oFy (LEEL, B b e 14 25 1),
Re(x—n/2)>—1, ReA>0
1
(7) th"l (1 = x2)™#25in (ax) P (x) dx =
- alhoh=A~1p O+ ha
rli+27 A=p=w]rl'e+a—u+v]
144 A3 A—p— - 2
XzFa(; ,1+—2-;§,1+ l;' v,3+h2”’+v;_“T,
ReA>—1, Rep<l
1
(8) f 211 = x2) P2 cos (ax) PY (x) de =
_ a2 1y %
TH+2 T —p+v] TR (+Amp—v)]
X oFa(g, 2ty g, SEAGHEY g doban @
ReA>0, Rep<l1
1
~[pnr—v 2 . nl
©) f(l~x2) [Py~ () dx =~ Tr—wIT—nt2v)’
]
n=0,12 ..., Rev>n
1
(10) fpk(x)pv(x)dx=2[ﬂ<x—v)(x+v+1)]“><
9
% [A'sin (27 'An) cos (27 Iva) ~ 47V eos (27 'am) sin (27 Ivm)],
A= T(H+v2)T (14+A2)
T T+ AMT A +v/2)
|
()| [Py () Qa0 dr= (=) A+v+ DI A cos 27 (v =Ry ] = 1},
d
A= T (1 +A2) T 1+ v/2)
T T R+MYT A+
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(12)

1
fo ) Q) dx=[h =) Q+v+ Do v+ D —p A+ 1) —
0

~27lg(A-A" Y sin[27 A +v)a]l + 27 m(A+ A7) sin[27 (A — w) ml},
A= TO+MT (ot v
T (%a+ M2y T (1L+Vf2)

(13)

1 )
[Py oPar, [ P4 Qtwax
0 i

Cu. Barnes E. W, 1908: Quart, J. Math. 39, 97—204. Otmernp,
4To mpuMenseMoe Bepucom ompegeqenne QyHruu# Jlexamnapa BTOpoOrc
poja OTIHYAETCs OT HUCHOAb3YEMOrO B 3TOH KHHre.

(14)

1
| Pt () PP ().
4]

Cwm. Shabde N. G., 1937: Buil, Calcutta Math. Soc. 29, 33—-40.

(1)

1 :
A=1p. () dp o 2 e

f(l-i—x) Py(x)de =55 oo ReA>0

=1

(16)

1
j(l — M IPE () dy =
-1
. n2h T+ /) T 0= )
TAFTV2HI) P A=V T (—W24+v2+ DD (—w2—v/2+ 1)
2ReA>|Repu]

(17)

1
f (1= %)™ (2 —x) 7 Ph (N dx =271 (22— TR QR (2),
-1

n=0,12 ..., Rep+n>-—1,
Z npoGeraeT pA3pe3aHHYI0 KOMIUIEKCHYIO INIOCKOCTD

(18)

1
f (1= x) "B (1 2% (2 4 x)* 2 PY (1) di =
-1

2e72 T (4 ) w LI.[(I'I‘Z)]/:] o [ 1+2>I/2]
= —]
Al T =T @+v+1) (e=D"ay .2 Qv ( 2 ’

— 1y <Reu<l,
2 npoBeraeT PaspesaHHyI0 KOMIVIEKCHYIO MIOCKOCT

KoMmaeKeliasd 2-mI0CKOCTh pa3pesana nhoib orpeska [—I1, 1] sewmecrren-
HOIl OcH.
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I
(19) [(1 __x)—u/2—1(1 +x)u-/2—’/2 (Z__'_x)u"'/z )e
-1
2T D Yy 2=y P
—~p) PR (x)— (v+p) P (x)|dx = —5 2
X[o=m Py = v +m P ()] mm%rm+wrm v (z + Ve
u L2\ ©w 1+ A 13 142\, I+ 2\
(@ [(F) e [FR) ]+ e [(5) ] @t (559
l/2<R9M<0
2 mpoBeraer paspesaHHYI0 KOMILIEKCHYIO IVIOCKOCTh
i
—u2 21 u—s _
(20) f(l-x) W2 (] 4 M2 (4 4 )R~ P (1) dx =
I (e ARGV N 0 i
nl MU T (4T (=v=1
1+2\2 W 1+2\ u~1 1+2\Y, 142\
()] @l ()] + 7 () ] @t [(52) ]
=l <Rep<l,
z npo6eraeT Paspe3saHHYI0 KOMNJIEKCHYIO IMIOCKOCTE
]
@n f( — %)M (] 4 B2Vl exp(— Ty y) PY (x) dx =
=1
—1 o
=2vyul2+v 2 ! Wu/2~v—1/2, up@)  Rey>0
4 sin (D) sin AT) [§ (V4 1) = b (A 4- )] 4+ 207 sin [(h— W) @
@2)| [Py Py (x) dy— L 0T OB OL Do bt L s 2 sin (G2 )
-1
1
2= 2 [sin (Vi) P’ (v + |
@3] [Py ()2 dy = Z22L LBEN LD
By
AV o AEVEIP vt
29 fpv () P () M+ )" de =y Ferorr @A s v
Re(A Fv)>—1
1
in Q)b (v - 1
@5)| [Py Q) dx—— BEREOLD

Komn/iekcHasi 2-WIOCKOCTh paspesana BLoab oTpeska [—I, 1] Bewectsen-
HOH ocu,
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!
@6) 1 | Py () Qi (o) o= (v =20 (v 2. 4 D)7 = cos [id =~ v) ) —
-1 }
— 21 sin (vir) cos (Aa) [¥ (v + 1) -9 (A + D]}
. 2
. o 27 n® — 1 4 fros (v N (v o+
@7) f Qu (]2 dx = I m UL COR W A D
-1
|
(28) f Oy (0) Q. () do = [(h =) o+ v+ D2 sin [(3 = v) o] +
-
+ (v R 1) — 9 A+ D] 1+ cos (An) cos (va)] }
! vi2
M=t 1=
(29) f (1 — g2ymf2== (122 pM () P () dix,
-1
Cwm. Shabde N. G., 1940: Bull. Calcutta Math. Soc. 32, 121 —128.
1
(30) | [ P () PY () PT(x) dx.
-1
Cum. Gaunt J. A., 1929: Philos. Trans. Royal Soc. 228 [31—106.
!
31) [ (1= 22 (1 =22 P (ax) dx =
-1
_ a2 T () v
T T (RFANT (h— w2 =vi2) O (1— w2+ v/2)
Xof (=25 5 g+ @),
ReA>0, —I<a<!
!
(32) J 2T (L = ) TR (] 4 )2 PE(1-+2ax) dx =
0
a1 Ty )t (PRI + @)™ 1% Rep <o, largal<z
1
(33) f TR =y (L )™ PR (14 20¢) de =
o
= T (= =) (1+ )7 o R PUF (L 0y ] PY (1 0)™],
Repu<—1,, largaf<a

15 I'. Beitrmen, A. Spaeltu, 7. 11
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i
3 {2 (= 7% (1 Fan) ™Y P (1 Q) dy =
( v
0
=ah T (f+p) o 2 PY I +a) ] PTH [+ )],
Repu>— 1, largol<m
1
(35) “x“m Yo (1 — PR 4 ax) TV PY (L 4 2ax) dy =
(J
=27 'w R (u— 1) (1 @)™ a2 P (L )] P+ )] +
F v (U —p+ v P+ ) 2] P+ a) ],
Reu>1/, |largao|<m
1
(36) j L) TR (L e PR (1= v = ) PYT (1 200) +
0
(14 —p) Py (1 + 2ax) | dx =
=2 T () (L+ @)™ a2 PY[(1 4+ )] PY_ {01+ )],
Rep <lify, largal<m
1
(37) (x—u/2—1 (1 _x)—u—llz(l + ax)M/Z—l/z [PL:If (1 +2ux) —
0 .
~ Py 2an)|ax = a1 (fy —p) (1 + @)~ a2 %
X {=v) P+ )BT PS2 [0+ )] -
—+w P [0+ Py [(1+a)/°]], Rep</s, |arga|<m
1
(38) f xR (1 = )R (1 4 o) QY (1 + 2ax) dir =
0
=a® T (Y —p) PPY I+ @) T QS {1 + )], Rep<fy, largal<ar
1
(39) [x—“/Q"‘/z (1= 0787 (14 ax)™2 Q% (1 + 2ax) dic =
— 2_13,5'/2 r (__ T 1/5) (L + a)"'l/e all/2+’/2 X
X (PEHO+ ™ QL + )]+ PY [(1+ @)™ 1 Qi (1 + )]},
Rep < —ifp, larga|<m
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18.2. ®dynuxuuu Jlexangpa nepemeHHoro ox + fi:
GecKoHeuyHble NMPOMEXKYTKH HHTEr PHPOBAHMSA

p y pup
(1) 1] (e = ™2 sin (ax) P (x) dx =
0
_ ol fog ==
D= U/’—\’/9)I‘(l—u/z+\/’)su+‘/ v (@),
a>0, Rep<?, Re{p+v)<l1
v I
2 _n\A—lpn N e T R e R R k|
@ i[ (=D Py () de = S e T, —aE v T (A WD)
ReA>Re, Re(l —24—v)>0, Re (2—24 +v) >0
o0 —_——
o0+ 1=2 p o+p+v r p+u—v-—1
3) ,rx—p(xZ—-])—”/?P%(x)dx= ( 2{/ ) ( 2 >,
1 TR ()
Rep<l, Relp+p+v)>0, Re(p+p—v)>1
4 J A=l R opu _ MR T A T U A= )
) : (o~ D77 = R7 Py () di T—p+ VT (—p=WIri=h—w ’
ReA>0, Re(A+pn++v)<0, Re(A+p—-v) <1
o0
6) | [ (r= M1 (2 = )™M P () dx =
i
- A=K 5in (V) T (A=l T (= A+ 1 =) I (1= A + 14+ 1)
AT (1—<A) J
Re(A~u)>0, Re(u—~A—=v)>0, Re(u—2 +v)> —1
(o]
(6) f (= 1)"W2 (e 4 P (o )= Pl (1) gx =
i
e (=T (=—p+V) T w 1+ 2\"%LT\2
=T Th-m (z=1) {Pv[( ) ]}
Re(p++v)<0, Re(p—-vI<], largz+ 1) [<m
- —
N J.(x_ 1)—1L/2(x+ l)u/2—1/2(2+ x)u-alz P% (x) dx =
Y, TU=h=VTQ~ -1 _t
e T (\% (u) U+ v (z — ¥ /2(2+ 1 fa v
Bl l+2\% 1+2\"%
x PU|(=7)"] A [ =)
Rep<l, Re(p+v) <1, Re (u—-v)<2, ]arg(I+z)[<m

5%
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®) [(x—- 1)—ul2—l(x+ 1)“‘/2—""2(2-{—)6)“—‘/” [(v__“) pg (x) —
i
Vi TA=p—vT(U—p+ -7
._(v-}_u) P':_I(x)]dx=(2n) » T'( I‘(\l/)‘)_(u) W3- v) ( )U (Z+ l) /.X
wirt+z 0 A
P ()R] A [(52)4].
Repu<0, Reu<1l—| Re'vl farg(z+ D i<mn
© | [ (o DF = DM+ 2) PP () di =
i
MO G T O—A—u=Y I O—i—p+v+]) %
- T=pd VU= Fro~i=p)
aFsle,0—A—p—v,o—A—n-+v+10—A+ 1, o=A—p+1;V—2/2)4
Flo=MT@E) 1, 7L~0
+Tora=m > @+
X Fa(hy —p =, l—u-i-v; I—u, 1—o+h " +2/2), RelAx0
Re(p-A—p—v)>0 Re{p—A—pu+v+1)>0larg(z+1)]I<=
10| [ =17 (= )M x42) PP () dx =
Csinfym T —pu—0)Fo=-A+p—V)T {0~ A+u+v+1)
20~AH T (14 p—2)
X 3Fa (0, o~A+u—v, p=A+p+v+ i I+p—4 I+p—A+u Y, +2/2)+
PTA-p)T (=L +1) A=p—1
Ty T il —10 E+1) X
Xalgh—p, —v, v+t I+A—p—o t—p;7y42/2), Re(A—-p)>0
Re(p—A+pu—¥)>0 Re(p—A+u+v-+1)>0 jargz+1)|<n
AD) [ e (2= DTHPY () de =2 T Ky (@)
i
Rea>>0, Rep<i
® 2
¥ -
(12) f(’gji) P (1) dx = a1 W,y (200), Rea>0, Rep< |
¢ .
(13) J (6= 1Y (52 = 2= pH (1) g =
i .
- "7“‘”9—“ 14wl
T IT(=urT(~u=-1) (2 IA+u -, l+\>
Rea>0, ReA>0
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[+
)| [ (o= DA = ) PR (1) dx =
1
_ o1 um Lt 7» —a 1—u, !
=2 (2 Ih W, V+1, —v)
Rea>0, Rex>0 Re (A —u}>0
o
(1) | | tr= D" (= TP (1) dx =
1
- - 7\4 “(l 1, 1—
=—nx sin(va)q (2 l}» Wity _v>,
Rea>0, ReA>Rep
(16) f (a2 + B + 2apx) """ exp [~ (a? + B2 + 2apx) "] Py (x) dx =
1
= 2“/_1 ((X,B)"'/zKV |vl/2 ((l) K\u}-l/,‘ (B)’ Re (l> Oy Re B > 0
(17) ( (%2 — 1)"*2exp (a24?) Erfe (ax) P2 (x) dx =
i
—lau=1 1+u+v w—=v - 3. [eid
=n 2 r( ) ( )CL 2exp(—2~) W'/c""ll/l Ha+ vi2 (az)’
Rea>0 Reu<1 Re(p+v)>—1, Re{p~v)>0
(19| [ Q@ dr=vw+ 117 Rev>0
1
(19)| [ Py(0) Q. () dx=[=v) 4w+ 17"
1
Re (A =v)>0, Re{A+v)>—1
(20) f [Qy () dr= v+ 1) g (v+ 1), Rev> —1/,
1
(o)
; . P(A+ 1) = 1)
@D [ @y @ () dx = SEAD=0ED Re (A +v) >—I
@] [|& )
1 .
Cwm. Barnes E. W, 1908 Quart, J. Math. 39, 97—204. Otuverny,
| uto npumeHsemoe BepHcoM ompefesenne (pyHkuui Jlexaujipa BTOporo
pOﬂ,a OTJHYaePCa OT HCHdﬂb3yeMOF0 B 3TOH KHHTIe.

e ey.g
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o0
@3] [ 2 =1 QU () dx =
!
um TC+vR2+u2) DU —A+v2)T A+ T (A —u/2)
2A—L T (1 4 v/2 — /) T (s + A + v/2) '
[Repn|<2ReA <Rev+2
oo
(24) ( (x — 1)7».~I (k2 — I)P«/?.e—ale\L7 (x) dx =
i
= LRt uni —i-u —an I+p, 1
=S Tow_n+n ¢ (Oa Aty v, —-x)
Rea>0, Re7»>0 Re (A +u)>0
[>-]
(25) f (2 — )P (a2x2 — 12 P (ax) dix =
i
P =A=W2 4 V)T (h=A=u2=v2)
TR+ VT (= vR—uR) T (1 —A—mw
I L )
Rea>0, ReA>0, Re(v—p—~20)>—2, Re (2A +pn+v)<1
=]
(26) f #1Q, (ax) dx =™ T () o™ (a2 - NH2QTH (a),
i
Jarg (@—1) |<m:, Rep>0, Re(v—pu)>—1
@7) f (52— 1)1 (a2e? — 1)"P2Qk (ax) dx =
I L+
_ F( ( + 2 ) ‘)u -2 pai —p—v-—1
= T+ £ e X
> P+l 3
X oF, (—‘ii%i—, =24+ u;v REE a‘z),
Jarg (w— 1)<, ReA>0, Re QA —p—v) <2
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(28) fx-ulz—‘/z (6= D7 (14 an) QS (1 + 2ax) dx =
i
=~ e HI T (1 = ) M2 Q1+ )] ),
larg @] <at, Repu<'/y Re(u-+v)>—1
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(29) 2=t (x =D (14 ux)*? QY (1 + 2ax) dx =
i
w= — g g WD (—p—1) o2t (1+ O52)—‘/2 %
X QY1+ )"l @y [(1 + )],
largel<m, Rep<~1y Re(u+v+2)>0
Gy L [ = PPy (ax) @y (ex) d, ’ (% — D1 Qy (ax) Qs (ax) dx.
i i
Cxu. Shabde N. G., 1837: Bull. Calcutta Math. Soc. 29, 33—40,
18.3. dyuxuun Jlexanapa Apyrux nepeMeHHbIX
(1) f Py (2¢%a~% — 1) sin (bx) dx =
_ ab ab \12
- 4Los (vn) [ ‘V+‘/2< )] [J—V—‘/z (T>] }
a, b>0, —1<Rev<0
o0
@) f Py (2x2a—2 — 1) cos (bx) dx =
a
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TJTABA XIX
¢YHKLHH BECCEJIA

Oruocuresnbio Qyuknuii Decceass m pomersenuux HM  dyuknuit cm. BT®
t. II, pmaBy VII v yKasanHywo Tam JHTePaTypy, B 0COOEHHOCTH KHHCH BarcoHa
(ocHOBHOA TpakTaT 1O HaHHOMY Bompocy), I'pes n Mertbloza, Maxk-Jlaxaana
(Mc Lachlan, ®Topoe, nepecmorpenHoe usnanne) u Beftpuxa (Weyrich). Uurer-
paJqinl, coacpikaiiie GyHkuuM Beccess, BCTPevaloTes MOYTH B KAXAOH IJaBe 3TON
KHHTH, ¥ siipa npeoOpasoBanuui, nepeunciernsix B raaBax VIII—XII, spiasmores
¢pyuxuusmMu Becceas, Jlanmas raaBa cOAepKHT B OCHOBHOM HHTEIpasel, KOTODhIe
He [oNaJu B NpefblAyllde TJIaBE, HO HEKOTOphHE U3 NPUBEJEHHHIX BHIIE HHTET-
paJioB BKMOUEHH 3]1eCh, YTOOH OOJEryHTh CCHJIKH.

OyrkuyK Beccesst ABAAIOTCSA YaCTHBIMH CIYYAAMH BEIPOXIEHHBIX FHIepreome-
TpuyeckuX (GYHKUHH, H BbIPAKEHHS, KOTODHE YKA3aHH HUXKE, MOTYT OBITH HCIOMb-
30BaHLl JJif TOrO, YTOOBl INIPHBECTH WHTETPaJH, cofiepikauwive ¢yHkuHH DBecceas,
K HHTerpajawm, Copep¥alldM rumnepreomerpuieckye (GyHKUHH.

)V _
Iy (2) -r—((%/:)yoﬂ (v+1; —27%7),
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Bripaxenust pasnuuusix KomOuuauuii ¢yHxkumii Deccenst uepes G-dymkumio
Mesiepa npusenernl B Ilpuioxennn. MHOrHe mHTerpaiel, copepxawme GyHKUAH
Beccens, moryt OHTh NOJYYeHH NyTeM BHOOpA YACTHBIX 3HAYeHHH ITapaMeTpoB
B HeBOJBINOM YHCJE H3BECTHHIX CeHYyac HHTErpasos, comepimawnx G-QyHxuHo.
Jlanee, B TpHBENEHHBIX HHKe TalJHIAaXx MHOrde BechbMa OOuIHE HHTErpaJjsl, €O-
pepxamve ¢GyHKUMKE DBeccesst, BHIpaKeHBl Yepe3 BRIPOXKIEHHHIE THIEPreOMerTpH-
geckne GyHxkund wid G-¢pyHkuuu. s 4acTHHIX 3HAUSHHE NMapaveTpoB 3TH BH-
paxeuus 3aMeTHO ympouwaioTca. Bo MHOrHX c¢lyyasx 3TH YacTHole CAydyad He
oTMedyeHH 0c060, H TeM, KT0 6YAeT HOAb30BaThCs TaGJaHIAMHA, NPHAETCA CaAMHM
BHIIONHUTD COOTBETCTBYIOWHe npeofpasopanus. Heodxomumbie aaa 3TOro dop-
Myabl ganbl B [IpHaoxeHHH.

19,1, ®yukuuun Becceas aprymenra x:
KOHeyHbie HPOMEKYTKH HMHTerpHpOBaHUSA
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Cu. Bose S, K., 1946: Bull. Calcutta Math, Soc. 38, 177—180.
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Cn. TaKxe Bailey W. N, 1930: Proc. London Math. Soc. (2), 31,
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ST Tt Y, TEERT g, 2 v (@),
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Re(d +v)>—1
Cy. rakxe Bailey W. N, 1930: Proc. London Math. Soc. (2), 31,
200—208.
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0
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Cy. Bose S. K., 1946: Bull. Calcutta Math. Soc. 38, 177—180.
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Math. Soc. 36, 125—132.
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b

16 T. Befirmeu, A. dpaeiin, 1. I
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©8)| [ (b e ) 15 (ashx) BY (b chx) dx =

o

37) J (s ) (eh 97V (@shx) 11 (b ch x) die =

0
_{ — e VT ) (), 0<a<b
2in”! VA p T YT K v (R), 0<b<a
h= (0= a2, k=(a?—0?)"
Rep>—1, Re(n++)<0

xp 2ux —p th
(8| [ SelmobhY g, () de=

0
_{ A N (O} 0<a<b
2in VRV TR Ky (), 0<b<a
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ch x

— 00

_T+x+m T (—n+w
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h+k=2p, hk=0?% Reu>|Rex|—1/
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OrioctrreInno  UTErpasos, ComepKalmmx bery X, beiyx, keryx, kelyx wu

nojpoGubie uy pyuxnuy, ca. McLachlan N, W., 1955: Bessel functions for engi-
neers, Oxford, Second edition,
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[ 1 ar =2 (=1 Linrs (@) Rev>—1
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~
Oe
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1/,

1y (%) de =271 D (v 1) @ [y (@) Ly—y (@) — Ly (@) Ty—1 (a)],

Rewv > —1/,
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a
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@] | 7y () de=a! ™ Lo (@) —

a
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0
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a
(5) f 2V (a2 — 2V gy (o) de =270 a0V T (v + 1) [y (@/2)1°
0
. ,
®)] [#! @ =) 1y (1) de=2"" T (0) Fyo (a),
0
Rev> -1, Reo>0
a
%) fx*’—‘ (a? — x2)7=1 [y (x) dx =
0
Vp ey s
~ r( t )I‘(a)av+p+zq 2 , (v”. ol TEO o
h 2 ’ » y A )
2V+1r(v+l)r(—“’%‘?—+o) ' 2 2 4
Re(p+v)>0, Re(o)>0
a
(8) fx""‘l exp (~ x2) I, (2ax) dx =
[}
n
=272 3" [exp (a2) — exp (— a?) 2 1;(2a®)], n=0,1,2, ...
r=-—n
¢ vl =1 I 7' 2g2V+1 2 e
9) 6x Yy cosy v(x)dx=m, y=(a®~x%)" Rew > -1
a .
(10) jy“ ch (y sh ) oy (%) dx =27 Iy (27 'ae?) 1y (2 ae™?),
0
y=(a2 =" Rev> -1/,
g —-a
(1] | ™ Pr (1 =2¢a=") I (#) dx = 527 (2 (@) + Ins1 (a)]
0
a .
(12) fx“ e™* Py (1 —2x/a) I, (x) dx.
4]
Cu. Bose B. N,, 1948: Bull. Calcutta Math, Soc. 40, 8—14,
(13) fx“”a e *sin (4ax™?) Ly, (x)dx = (2n) =" a'ls exp (— a®) Ky (a?), a>C
0
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Lo

g |

0

1™ e~ *sin (4ax') I, (x) dx =

-1
= (2%a)" " exp (— @) Wy _syp y_yp (202, @>0, Rev>0

(15) f 2% =% cos (4ax"2) I, (x) dx = (21)~ % exp (— a?) K, (a?), a>0
(16) f 2V o= w05 (dax') Iy (x) dx =
4]
=91l exp (— a?) W _aya, vz (20%),  a>0, Rev > —1/,
(7| [ (= a) ™R T (@x=) Koy (9 dx =5 W (@) W_ oy (@)
¢ n=0,1,2 ...
U8)| [ (1 +xja) e~ P37 (1 +2x/a) I, (v) dx =0,
0
-1y <Ren<0, —='54+Rep<Rev<—-15—Rep
(19) f (x+ @)% e~ P72 (1 + 2x/a) I, (x) dx =
0
Pl P Qv+ )T —v=1) g
AET @iV DT @i Vi, tr (20),
larga|<m Rep>i{Rev+15]
(20) fx]_” exp (— x2) [, (2ax) dx =
a

n—1

r=1~n 4

=2_2a“”{exp(a2)—-exp(— a?) 2 1,(2(12)}, n=1, 2 ...

@1

fx" Ky (x) dx =
0

=V=In2 T (v 4+ 1/,) a [Ky (@) Ly—y (@) + Ly (@) Ky_; (a)], Rev>—1/,

(22)

Rev> -1

a

f A Ky (0) dx=2"T (v+ 1) ="V Ky (a),
]
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a
(23) fo“VKV(x)dx=2‘vl"(l~—-v)—-a’_VKv_,(a), Rev<1
0 .
a
(24) f A (a2 — )T R K () die= 22 1™ T 1) 1 (a/2) K (af2),
0
Rep > —1/,
a
(25) fy““ ch (y sh £) Kgy (%) dx =
0
= sy M- (ae') oy (ae™") = Iy (ae") Iy (ae=9)),
y={a® _xz)%’:’ — 1, < Rev <1/,
a
(26) ijv (Ax) Ky (xx) dx =
0
= (02 +22) 7 (1) + ha Ty () Ky (@) — na Ty (ha) Ky, ()],
Rev> -1
[}
©@7) J VHUPL (1= 2x%a=2) I, (x) Ky (x) dx.
0
Cum, Bose B. N,, 1948: Bull. Calcutta Math. Soc. 40, 8—14,
z,l
(28) j AP (1 = x2a=2) "] 1y (x) Ky (x) dx.
0
Cu. Bose B. N, 1944: Bull, Calcutla Math. Soc. 33, 125132,
w .
@9)] [ £ (x4 a) ™ emF Ky (1) dx = o Ky (a),
8 a /2 cog (vIT)
larga] <z, |Rewv<<ly
=]
(30) f ™M exp (= 20x") Ky (x) dx =
0
—(omNE SN, 2
=(55)" Kpla +27'TRa L, (@) ~ L, (o))
g - . s/ T]"O 9
ey ] e whaT 2 K, (@)
(1) fx Py e Ky (3) di = p T g s
0

PR = - POV s PRy are

y={(x*+ 0.2)‘/”, Rea>0, -Ys<Rev<i/y
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= 7Py, ( ) Ky (@)
i - w1y, (=~ cos ()
@) ] [ &y eV Ky (0 dp = SRR EIROKO
3 a /2 cos (V)
y=(x2+a2-—-2axcostp)‘/2, jarga|+|Reg|<m, |Rev|<Ty
(33) f &7 (14 0?/x) " exp [— (B + %) (1+0?/x) %] Ky (x) dx =
0
= 407" Ky (B) Kav (2a8"), Rea>>0, Re(ap)>0
o0
(34) fx sin (—2%) Ko () dx=2"'naJ, (ax/z) K (@), a>0
i
(35) [ X COs (-;;) Ko (£) dx= — 27 na ¥, (a*) K, (a'), a>0
0
(36) ( = ¢% sin 4ax/2)K1/ (x)dx = (:n:/2)/2a exp (a®) Ky, (a®), a>0
0
o0
(37) J.x"/" e * sin (4ax k) Ky, (x) dx =27 Yaggthag's exp {~ a?) 1y, (%)
d
o0
(38) fx ¢* sin (1ax"?) Ky () dx =
6
(e T (lh—2v)
=(2"a)"" P(1;+v) exp (a®) W avia—1, —vp2 (262),
a>0, 0<Rewv <3/,
(39) fx"’% e~ *sin (dax"2) K, (x) dx =
0
_ahaT+WT g=V) 3 . ;
= 20__2*%(0_’_1/2) 2F2(p+’\?, p—v /Zt p+ /21 —2u )’
Rep>|Rew]|
o
(40) [ =Y ¥ cos (4ax"?) Ky () dx = (1/2) " exp (a2) K, (a2), 2>0
6
o0
(41) f 2= 6= cos (o) Ko (x) dx =2~ "2 exp (= a?) I, (a2)
0
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oo

(42)
[

f 1~V g% cos (4ax'?) Ky (x) dx =

3v/2—1_ v—1 T (-2
V=gV —(ﬁ—v)exp (a?) st/z, —vp (2a?),

=2 T 0h+v)
a>0, —Y3<Rev<l/,

>3

(43)

f =1 e~% cos (40x") Ky (x) dx =

' -
ZArO+VIo=W oF2 (0 + 9,

0 —v; Vs p+1/p; —202), Rep>|Rew|

2T (p+ 1)

oo

(44)

Ixn+2v"l/’ exp [— (1 +a) x] L2 (ax) K, (x) dx =

0
_nhT @+ v+ ) T(n+3v+ 1)

Fr(n+ vt ont3v+1s2v+1; —a/2),

ont2V+ony po@v 4 1)
Rea>—2 Re{n+v)>—Us, Re(n +3v)> — 1

(45) f

27V (22 = a?)' VR pY=th (20252 — 1) K., (x) dx =

= n‘/22_va_l/2—v Wll+ o, v—1), (a) 1V~u—'/z. =1 ((l),. Re v <3y

- o2 a _
(46) ofx 'exp(;—x) Erfc [W] Ky (%) ds —
Uy @+ [V @8, Rea>0, — h<Rev<'p
(47) f]u(x)KV(x)x“‘V+‘dx=2”‘I‘(u-—-'v+1),
0
Rep>—1, Re{u—~v)>~—1
(48| [ &7 1o (x) Ko (x) dx =
_fo'kla-an"], 0<a<!
[ @)~ K [(1—a-9)"], : I<a<oo
{49) [ xexp(= 2) Uy (0) + Iy (2)] Ky () dx =0 &% Ky (0),

Y

Rea>0, —1<Rewv<lI
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oo

(50) f £~V sin (2ax) Ky, (x) Ky (%) dx =

90—1g r(p.{-]_t-}-'\}-l-l) <p+p,—v+l) (p u+v+1)r<p w- v+1)

TTe+D
F<p+p.+v+1 PHU=V+]l p—p+v+l p—u-v+1, 3 1
443 2 ) 9 » Pl y ) y g
§+1;—a2), |[Rea|<I, Rep>|Rep |+ |[Rev|~1

(1) fxp-l cos (2ax) K (%) Ky (%) dx =
1]

- 21?;;)31(0+Lt+v) (o+u—v) (o u+V> (o—u-\’>><

41;3(o+u+v PHR—v p—U+vV o—p=v, [ p+1;__a2>,

k) 2 ’ 2 b 2 7 2! 2’ 2
[Rea[<1, Rep>|Rejt|+[Rev|

(52

~

f £ cos (Z) ¥, () Ky (x) dx = — a8 Ko (a), a>0
0

19.6. Moauduuuposanusie pynkunu Beccenss Apyrux apryMeHTtos

(1) f cos (%) Ko (% em/4) Koy (x e” ) gy =
(]

T (/i+ YT (=) ;
=W (a ™) w

—in/2
8al/2n_l/2 Yy v Vi v (a e ),

a>0, —1/,<Rev<l/,

@ | [ #7% 1y (0) Ko () Ky (26) dx =
0
T AWT M~/ T g+ v+ w2 T Y+ v=p/2)
4T @+v+u2) I ¢l +v-—1/2) ’
JRepn )<y 2Rev>|Rep|—Y
®) | [ Uo(ax) ¥y (b2) + 2071 Lo (ax) K, (6)] dx =0, 0<a<b
[}

oo

4 f P ¥y (ax) = 20~V K, (ax)] [Yy (bx) = 2n~1 K, (bx)] dx.

0
Cu. Dixon A. L. and W. L. Ferrar, 1930: Quart. J. Math. Oxford

Ser. 1, 122~—145.
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(5) f sh (ex) Ky (ax) To (b%) dx, f ch (ex) Ko (ax) I, (bx) dx.
0 0
Cm. Watson G. N,, 1928: J. London Math. Soc. 3, 22—27.
©) | [ 70 () Io (B) Ko (v3) di = [(02 + B+ 42 — 4p2y7] ™
0
Rey>|Imal+|Ref|

@ | [ 2o (ax) 11 (B2) K (v) dx =
0

= gy {2 + B2+ ¥9) [(02 + B2 +y2)7 — 4p2y?) - 1},

Rey>|Imal+ | Re fl

(®) | [+ 1 (ax) Ty (B2) Ko (yx) dx =

0
_ 2 ZapVy Aoy EESEL htntvi
T T+ T(vED F( )F( )X
2 2
X Fy ?»+u+v 0 7»+u-|2-v+p p L vk z“ ____gT),
Re(A+u+v)>[Rep|, Rey>|Imal+|Imp|
I . b —a?
9) fx[]o (ax) Ko (b2)]2 dis = e — - aresin (5 7%), a, b>0
0
(10) j Iy (ax) Iy (bx) Ky (ax) Ky (bx) ¥+ dx =
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=)V JZVI( ) <v+2> ( ) ,v_‘__I‘ 3V+1 2_’_11___
b4V+2n‘/z T W+ N 2 )
0<a<b Rev>—1/;

OTHOCHTebHO APYTHX KHTErpasoB TaKoro THma cM. m. 6.8

(11) J x™% e P2 (1 4+ 2x/a) K, (% + o) dx =
0
= e g1 oo ()T (+v+ )T (p=v+1) W,y (20),
larg a|<m, Rep>|Rew+ 1!/}
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o0
(12)| [ 572 (et @)% e Py (£32) Ky (a+ ¥ dx =
0
=(n/2)2a Y2 (4, 22), a>0, Rep<1
(13) | [ £ (x4 B) 7 Ly (6 + B) Ko (2) i, .
4]
Cy. MacRobert T, M,, 1950: Functions of a complex variable.
Macmillan, crp. 379.
9| [ =01 Ky (12— 51) Ky (x) dx =
0
=a™%(@20) 7T (13— ) T (0 + %) T (=) Ky (5),
5>0, Rep<1/y, Rep>|Rew|
n—1 ~-n _ AT+ nT =)
(15) Ofx (6 4B Ky (3 4+B) Ky () dy = ZLZRIV TR, e, (p)
largpl<am, Rep>|Rev|
(16) | [ #1772 Jayos (20x) Kovoy (208) 1y () di = n™ 52V 26271 K,y (209),
0
|argaj<n/4, Rev>0
U] [ #172Y Tayss Q08) Kavas (2an) Ty (x8) di =
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0
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= 59~V =36~2V =1 ctg (vi) [1v+’/2 (26:2) =L, (209 +'“n_v£§/(’ﬁ)—] ,
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(19) f 7 Ky (20x) [cos (vr) Ty (20x) — sin (v1) Yoy (206)] Ty (£2) dx =
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=n_'/’2_"“1a1*2"1<v+,/2 (20?), Jarga|<n/4, —1<Rev<l
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[ #7 Ky tan) 1o (bxm) de =220 G (S|, B2, 05, ),
0

b>0, Rea>0, Rep>|Rep|—23,

(22)
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0

- (_1)m+l 90—2,,—P G‘Im ( F%bi

1—v m

2
p+V  p=p  1—w ,
— —m

: Ty g T
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(24)
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(25)
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N T i2g
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y=(a-x")" 0<Rev<l/s
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0
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y=(a2~x2)" 1, <Rew<l,
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(33) f N2+ x?) VR K [(0f + 22) B K, () dx =
0
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(35) J =% (g 4 1)~ Ky [ (0 + %)) dx =
6
=7 T (a—x+p) T (a=x—p) Wy, , @70 ™) Wy, (27 a ™ 7P),
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exp(2~lacht) -2 ¢ -2
= eestam Kve (2% )Kvlz (27%ae™),
—1<Rev<l
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0
=0 BT (Yy—x+p) T (Uy — % — ) Wiy, 4 (21) Wi, s (22),
larga|<m, Ref>—1, Rex+|Rep| <y
2, 22 =2""a [p = (B2 — 1)
(38) f 7 () Koy L0 B0 (s + )] i = 2 Koy 4 () Kup (B),
Ra>0, Ref>0
/2
39) f cos [ — %) ] Iy4v (2acos x) dx = 27l Iy (@) Iy (@),
0
Re(p+v)>—1
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(40) f cos [[u—») x] K4y (2acos x) dx =
0 .
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(43) f chx [2|,L < ¢h x) dx = 2o [T @Qu + D MK, 1 ((l) M—M. 11 ((l),

[Rex|—Reu<ly
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ctp. 118,




274 Ta. XIX. ®VHKLI{H BECCEJSI “
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—c0
o«
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(13) f x €™ th (rx) HE) (a) HE (b) dx = ~ 280 exp [~ ik (a+ b)), @, >0
by
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(14) j e sh ()T (v+ix) T (v—ix) HY (a) HD (b) dx =
b

=252 T (o +v) (ab)" (a+8) "V Ky(a+b), a 5>0, Rev>0

(15) f x ™ sh (rux) ch (wx) T (v ix) T (v — ix) HZ (a) HP (b) dx =
0

m/sz) (b - )-VH(2)(b a), 0<a<b, O<Rev<l,

ST

(16)| [ xe™ shan) T (HEY T (A5E) 1 (0) & & (0) ax

0

= in2>V (ab)" (a2 + ) TP HP [(@2 +69)"%], @, 5>0, Rev>0
oo 1/
2 —

(7)| [ 6™ th () Py (= cos @) HD (@) HED (0) d = — 2GR =R,

0

a, b>0, 0<p<m R=(a?+0%—2ab cosq>)‘/2

(18) J &™ sh (ax) T (v+ %) T (v = 1) 7Y (= cos @) X
0

X H (@) HY (b) dx =i (20)" (sin 9)"~ " (ab)’ R™VHP (R),
a, b>0, 0<p<n, R=(a®?+02~2ab cosq)) Rev>0

(19) f ch (rx/2) Kix (a) dx = 70/2, a>0
0

f x sh (mx/2) K1y (a) dx = na/2, a>0
0

(20

=

(21) f Kigyiy (@) Kigsiz (B) dx=n Kiymip (@ +B),  [arga|+]argBi<n

o0

@)| [ 6™ Kivry (@) Kivsss (0) dx =™ Kiy_iz (a=b), a>b>0

—~00

o ) v
@)| [ 7 Kowtx @ Kyoie ) dr = (2282 Ky (),

larga|+]argBl-+]Imp|<m w=(a?+ B2+ 2B chp)”
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(24) f exp [0 = V) %] Kivtiy (@) Kigatz (0) de=0e B~ K, , (c),
rie0<y<ma b,c>0ua,B, y—yrs TPeyrolsHHKA CO CTOPDOHAME &, b, ¢
@) [ (n+v+in7 sin (v x) 1] Kyais (@) Kyois (6) div =
_{3‘[21,1((1) Kntav (D), 0<a<b
T K tav (@) In (D), 0<bh<a
n=0,1 2 ...
(26) f sin (bx) sh (706) [Kiy (@))2 dx =27 %% 1, 124 sh (b/2)], a, 6>0
0
(27) fcos (bx) ch () [Kix (@))% dx = = 27257 ¥, [2a sh (6/2)], a b>0
0
(28)| [ e (0) Kt (@) Kymis (0) dit =273 Koy (20 o8 (0/2)],
0
2largal+|Rep|<m
@)| [ 0=t (=) T @v~1h+ix) PET, (osq) X
X Ly g1 (@) Ky i (0) dx = (20" (sin )"~ (ab/w)V Ky (@),
o= (a2 + b2 -+ 2ab cos )
OTHoCHTE/IBHO NOZOGHHIX HHTErpatoB ci. Takke raasy Xil.
19.8. dyuxuuy, poxcTBeHHble GyHKUMAM Deccead
W | [ 29y @) By (0 =1y ()] dx =200 a>0
0
Rev> — 1
C e ~v-1 .
@) [ 5T () dv= S, Rev> — 3/,
0
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4+ A

®) [x*v-‘wu\,(x)dx=nx-v*lﬂv(x), a>1, Rev>5),

(@v—12—h—V
M+FVv=-DT+)Cv+is)?

@ | [ #7770 () Hy () dx =
0

Rev>1, Re(p+wv)>1

2V+25in (um)

®) J’ [cos (vt/2) Jy (%) + sin (vt/2) Hy ()] 555 = 5 [y (@) — Ly @),
0
Rea>0 —1y<Rev<2
®) j o (w2 — @) VP P (9422 — 1) [Hy (x) = Yy (%)) dx =
a

=‘M{[yv(a/2)]2-—[1v (@a/2)]?, —1<Reun<0, Rev<l,

M) | [ 27 K, () Ky (@) By () dx |
6

Cr. Mohan B., 1942: Bull. Catcutta Math. Soc. 34, 55-59.

Mag. 21, 425—448.

OTHOCHTENIBHO JAPYTFHX HHTerpajoB, coxepxaniMx ¢yikumn Beccens u
dyukuan Crpyne, cym. McLachlan N. W. and A. L. Meyers, 1936: Philos.

oo
—p—v _ 2-B—Va'h I (1 + v)
® J. * Hy () By (0) de = samprormTarvem

0
Re(p+v)>0
a2
©) | | cos [(v+ 1) ] Hy (acos x) di = e ™" sin (a/2) Ty, (0/2),
b

Rev>—2

/2
(10) f C"EO(SZ‘;X) [Hz"’ ( co(: x ) =Yy ( co: % )] dx =
0

si'fg 1
L @v+ 1)

Wy, v (0™ Wy y(ae™™2), Rev<l,

19 T. Deiirsen, A, Dpaefin, 1, {1
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(1D

5]

f exp [(v | 1) x] Hy (e sh x) dx =

0
o~

= 130 @) I,y @/2) = ch(a/2) I_,_y, (a/2)],
Rea>0, —2<Rev<0

(12)

f 1=V cos (2ax=1) [T, (x) — Ly ()] dx =27, (2a"2) K, (2a'%), a>0
0

(13)

f 2" exp [— (1 + @) #] Ko (a%) Ly (x) dx =
0
_ a2 [T (v + )P

COVFET (v 1) Py_y,(I+a™!), Rea>0, Rev> =)

(14)

[ #Pa(1—26%7%) o (1) = Lo (9] dx = (= 1)" @ a4 () ~ Lanss (@),
0

n=0 1,2 ...

(15)

x

J' w2 (62 — g2y TRTVE PY (9022 — 1) |1 _y (%) — Ly (x)] dx =

n'2 g cos (v
= v oin (QWI). {[Iv (@/2]2 — [I—v(a/2)]?), —1<Ren<0, Rev<l,

(16)

/2
[ 2 () -t (0] -

EXE

= Toviy Vv v (@ Moy, y(a), Rev<i,

(17)

o r(l+h+u)F(l—-k-—u)F(I+M+V)F(l+u-—v)
A1 2 2 p) 2
jx Sy, v(¥) dx =
0

- (_7»+v) (_h—v) J
2 IN - r{t 3

—Rep<Red+ 1<%,

(18)

28 eos (ax) s, v (x) dx =

0, a>1
= TS 1 - 1 0 e f, gt
2M /2n/2r(u+;+ )P(U- \27+ >(1_a2)u/ +/4P B /z(a),

L2 l/2

O<axl

Sy




24]

19.8. ®VHKI{IIY, POOCTBEHHBIE ®VHKLIHAIM BECCEJIS 279

oo

0

(19) f 5B Ty (ax) Spav, povit (%) de =

0, a>1
= 2\’—-11—\/ -\ — A42\M, 0 1
(v)a™Y (1 —a?)™ <a<

Rev> — 1

oo

0

(20) J & Ky gy (ax=e ™) K| _py (ax'e=1™4) sp, v (¥) dx =

=22u+2v-—2n—’/2I,(1+L;+V>F(l+;;—v) %

W+av+ | WA+ v
X F( 2 )F( 2 + ]) S-—p,_zv_l/z’ Y (a)r
Jarg a| <m/4, Re(u~—v)>-—3, Re{p+3v)>-—1

/2
2

[=13

cos [(u+ 1) x] sy, v (a cos x) dx =

n—2 WA+ 1 w—v+1
=2" F( p) )P( P) )j(u+v+l)/2 (@/2) Ty 1y (@/2),
Reu>—2

o0

@) |

0

exp {(p+ 1) x] sy, v (@shx) dx=

= BTRLOLO 17 (49) I (af2) ~ I-p (a2) -5 (a2)],

sin (W)

2Qo=p4+v+1, 20=p—v+1 a>0 —2<Rep<0

0

(23) f x P sin (ax) Sy, v (x) dx =
4]
=y, 1 + B—v w2 =y ph—=1
=9 w /zn/zr(l__F"_Z__\’_)I‘(l__ﬁ__)(aZ_]) 4P'v—-‘/j(a)’
a>1, Rep<l—|Rewv|
a
(24) f AOB=D2 (g2 _ ’(?)(V—H—2)/4p9':_—l/'r+2)/2 (x/a) Sy, (%) dx=

=2u_s/2nr/2a(v—u)/2r<u+z+3)r(u—34v+3>cos[2—1 (=) ﬂ] %

X [T (@2)Y _ vy (@/2) =Y (a/2) T _geva 1o (a/2)),
Re(n —v) <0, —I<Re(u+v)<I, Re(p—3v)<1

19*
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@) [ & (2 = a7 P(e/a) S, 1, (0) dx =
a
RANEET LR Y ETES I
2 4 2 4
= Su—p 1, v (@

e’ T (Hy—n)
Ref<1, Re(p+v—B)<—15 Re(u—v—0)<lf

(26) f ¥ (2~ a?) VP (22— 1) S, (v) dx =

a
{11(v p—t > (V—H+l+7»)
= 1 = I T—p+v Su—'\)+1,27»+l(a)r
2P( )I 3 \)
Rev<l, Re(u—\w—m —1, Re(p—v—-A)<0
@n| [ 7 (= eV PYEh L et = 1) S, () dx=
a
31:‘/'22.114"\’ T ( 3\7—211 -1 ) . '
Wp, [+ (aelﬂ/2) Wp. ' (ae_m/Q),

= av+,/31,(1+v—u)
2
p=2""u+1-w), o=v=-1),

Re (0 —v) <0, Rev <3y, Re (3v—p)>1

@8)| [ #7701y (a) Sy, —poan () di=
0
algV=t T (1= - W4+V=1)2 put+v—1
ST 0 Pury™ (@)
a>1, Rev> =1, Re(p+v)<l
2 21— 3, 21
21—
(29) f €0s (210%) Sgyy -y, av (G cOs ) dx = T —u—v?I‘ 0 __ﬁ TS X
\]
X [Jpan (@f2) Yymw (0/2) — Ju—v (0/2) Vv (0/2)],
Reu>~—2 —1<Rev<l
2 2
(2 25— { —in;
(30) f COCSOSI;JC) 52!‘-' v ( co: x) di== [ W/'”,, v (aezn/2) Wu- v ((ze m,g)’
farga| <z, Rep<1
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o
@D [ (s el (v2) 8y, 1, (0 ch ) de -
0
1 n+v 1 w=v
r(-5)r(5-45 )
= S (a)
o o3yl (Vs = 11t) n+i, v (G
Jarga|<m, Rep+|Rev|<ly
o
(32) J LU, (e, %) de =271 T (v) w0 cos (@/2), Rev>0
0
(33) f 23U (o, ¥)dxe=2""2T (v—1) @~ sin (w/2), Rev> 1
0
(34) fxl‘vsm(axm) Uy (%, 2) de=
0
B { 0, a>1
Tl n 1=V 2V, L (2 (1 =), 0<a<l
(35) f 27V cos (ax/2) Uy (x, 2) dx =
4]
h{Q a>1
Tletim (=) TV [ (1= ), 0<a<l
=]
(36) fx"- oot () Uy (@, %) dr= 2 1o (), Rev> 1
0
(37) f &Z—f: Al Uy (@, x) dx =5 Uy (w, 2), a>1




Fr'TABA XX
FTUNEPTEOMETPHYECKHE ®oYHKUHUH

BOJMBIUHHCTBO BLICHIAX TPAHCUCHACHTHLIX ({YHKUMI], PACCMOTPEHHBIX B rJIaBax
XVI-XIX, sBAAIOTCA YaCTHHIMH CJIyYyafisy TUIEPreoMerpHueckux GyHkuui.
B sroft raase MBI manMM CNXCOK THHEPreoMCTPHUYECKHX QYHKUHHE, He BOMIERNIHX
B raaesl XVI—XIX, a rakxe 060GwieHHbBIX I'HIePreoMeTpHUECKHX (yHrui. Mi-
Terpadsl, mpuBeAcHune B nm. 20.4 u 20.5, ABASIOTCS K/OYEBBIMH, H B3 LIHX MOKHO
BEIBECTH IPOMAafHOe UHCAO MHTErpajcp, COJAePIKALMX YACTHRIE CAyYaH THOEpreo-
meTpuueckux Qyrxuui.,  OTHOCHTENbHO YACTHHX cJaydaes E-QyHKUEH U
G-dyrknun cm. Ilpunoxxenre, Mol He DpPHBOAWM B 5TOH rJaBe HHTErpasioB, CO-
Jepxamux o0o0iUeHIbie TUNePreoMeTpuiecKic paas ,F, Tak Kak

qu(aI, vewy gy by, o, bq; x)=
T () T (5,)
=l..—(a—1)T'—I:(a—p)—E(al, cees Aps by -ty bq; —x“l) =
B T (b)) -+ T (by) ol < L, by, ..o, b,,)
- I'(ay) .- I‘(ap) g+, p Qiy v Op :

Takue muTErpassl MOTYT ObiTh BHIBeJEHH M3 ykaszaHumx B om. 20.4 u 20.5. Beugy
GonpIIol BaXKHOCTH HHTErpanoB, cofAepxauwux E-dyHruun u G-OYHRUMH, MBI
HOBTOPsieM 3[eCh HHTerpasel OT 3THX QYHKUHH, NPHBeICHHHE B HpeIblAYMHX
riaBax, ¥ B HEKOTODHIX CAyYasXx yKasblBaeM yTOYHEHHHIE YCJOBHSA CHPaBe -
BOCTH (GOpPMYIL.

Pyakuun napaboanyeckoro nuauHzpa. OTHOCHTEILHO TEOPHH 5THX (QyHRUHI
cM. BT®, 1. I, rmaey VIII u ykasaumyio rtam aureparypy. CM. Takxe KHHrY
guclhholz Herbert, 1953: Die konfluente hypergeometrische Funktion. Springer-

erlag

Dy (2) = 2v/2+1/‘z—'/?“7v/2+‘/4: £, (2?2) =

V=12V ( 22) ( v 1-v 22 )
———exp |~ —]E|——, i =
a'T (—v) exp 4 9 2 2

ovi2 exp< ) G2 < 7*’/2 )

p=vi2-1 L+ v/2
wWhT(—v) ep( )G ( [ s )
Jipyrue poipakenust vepea G-ylKIHIO H BHDAXKENHs LJAsi npousseaeHud dyHk-

LKA [apabo/Myeckoro UMJIHHApPA MOTYT ObITh BLIBEJEHB € MOMOLILIO QopMYy.JT,
npuBefeHnnX B ITpunoxerun,

1

I

H
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TunepreomeTpuieckne paau I'aycca. OTHOCHTENIBHO TEOPHH STHX PANOB CM.
BT, 1. f, raaBy Il u ykasauHyio TaMm JUTEPaTypy B OCOGEHHOCTH MOHOrpaduu
T'ypca, Kamne e ®eppe (Kampe de Feriét), Kuefina (Klein), Croy (Snow)
u aBy X1V kuura Yurrekepa # BarcoHa.

1, c)

a b/’

Brlunc/ieHne HHTErpasoB, COREPIKAUINX THIEPreoMeTpHUIecKHe psas I'ayeea, yacro
ofneruaercs GJarofaps NPHMEHEHHI0 (OPMYJ NpeoGpa3OBaHHS; OTHOCHTEILHO
atux dopmys cm. BT®, r. I, nn. 29 u 2,11

BbipoikaeHHbIe THMepreoMeTpuueckne (QYHKUMH., OTHOCHTENLHO TEOPHH ITHX
¢yukuui cm. BT®, 1. I, rmaBy VI u ykasaunyio TaM JuTeparypy, B O0COGeH-
nocru ryasy XVI kuuru Ymrrekepa u Bartcoua, a Takke Tpukomu (Tricomi F. G.,
1952: 1.ezioni sulle funzioni ipergeometriche confluenti, Torino, Gheroni) u
Byxroabua (Buchholz Herbert, 1953: Die konfluente hypergeometrische Funkiion,
Springer-Verlag).

My, (2) =2 e Py (—nbps 2wt 1 2)=
=R ERP (b wtps 1y —2) =

__Tu+d W+ 1y e—z/z
T (Yy=n+ )
T@p 1D nt' e?/i’
T (fa+r+u)

—_T@Eu+n 2, (

T (c) . -n__ T 21 1
Fie, b i 0) =gy Elon b o~ = pyiag oy (-4

E(My—x+p: 2u+1: —z=1) =

I

E(Hh+r+p:20n+i:27)=

1 —x
z Yot Yomp/?

U (tfp+n+uw) 12
W N 2% g—2f2 E( | ..
wn G = Fmmrmrmew L r T fmx 2 =
- e~z Gzl(zl [+x )__
PlL-nirwT(L—n—n ~12 Yot VYo—p

2/2 420 L=y )
=¢"" @ .
12(z|1/2+}h Ys~p

OTHOCHTeNLHO APYTHX BRIpakeHHH yeped G-QyHKUHIO H BRDAKEHUH NI TPOH3-
BefleHHH BbIPOKAEHHHX THIIEPreoMeTPUYecKHX QyHKuuH cM. [Ipuioxende,

E-pyungnua Max-PoGepra. KpaTkoe BBesenne B Teopuio 3Tolt QyHKuHH co-
pepxures B BTO, 1. [, mi. 5.2—5.2.2, a Gosee petannHoe H3JOXKeHHEe TEOPHH
MOXHO HafiTu B kHure MacRobert T.M,, 1950: Functions of a complex variable.
Macmillan, [Tpunoxkerne V u Pasibie npuyveps 111 Cm. Takxe paGotet Mak-Po-
Gepra, ykasasusle Ha cTp. 286 BT®, v, I, u paapHefimine paGoTti Max-Pofepra
H ero yuenuxkos B Proc. Glasgow Math. Ass. 1. I, 1953,

1, bl,...,bq)

E(ay, ..., @p: by, en., byt %) =GP ! (z
viem TR Thore T +Lp A1y ovs, Qp

q

Muorue mpiciuMe TpaBCUEHIEHTHHE OGYHRLUMH H HCKOTOPHE HUX KOMOHHAIMH
SBJAAIOTCHA YACTHEIMH CaydYasmu E-QYHKUHH; 4YacTh COOTBETCTBYIOIHMX (HOpMYJ
npuBefieHa B [IpunoxeHnu.

G-pynxnns Meliepa. OrtHocuTensHo Teopun at1ofi dymxkmun ca. BTO, . I,
nm, 5.3-—%.6 u pa6otH Meitepa, mepeunciaenssie Ha crp, 286 BT, 1. [, a tarxe
nanbHeitnue padort Meitepa, momemennme B Proc. Nederl Akad. Wetensch.



284

Tao XX, FHIEPVEOMETPINIECKIIE YIIRILIT It

Cneﬂ.yeT OTMETIITh, YTO OUEHb MHOrHEe HHTerpaJsl, coiepxamue Clenlialbibe

dbynRuHE, MOryT GbITh CRENEHB K HHTerpataMm oT G-dyuruum, [Ipunepn

3Toro

H HeoGxomuMmbie GopMyJist DpHBeAEHH B paBorax Mekepa. HacTh cooTreTCTBYIO-
mux Gopmys npuBedena B IlpunoxeHuH.

20.1. PynruM¥ nHapaboauveckoro HHIMHApPA

CM. TaKiKe BLIPOYKAEHHME THMEpreoMeTpuuecKite OyHRIuy, E-dyurumo,
G-dyurmio.
(1) [ " lexp ( - 3;‘1) Dy () dx =27 V2T (v) cos (2 2vn),
b
Rev>0
(2) f %Y exp ( - %i) Dy (%) dx = 27271 T (v) sin (27 %wm),
b
Rev> —1
& 2
(3) f Va2 — ) Texp (—’%—) D_gy—oy (N dr=
0
DALV A—] 2042v—2 ?
= Ta+ 2:) 27 exp (aT)D-W (a),
Re A >0, Rev>0
(4) [ £ (5 = a2Vl ey [—2=2 (5 — 0)?] Dy, (x) di =
p
=TVt (”;V) Dy (a),
Re(u—=v)>0
5) f (x — icc)~l exp (— %2) Dy (x)dx =
= —-(255)"/2 (—i)" n!exp (—%2‘) D_y_y (a),
n=0,1,2 ..., Rea>0
(G) J (2 +a?) Texp (— if:—) Dy (x)dx =
d
1, vyl a2
=2t T w1 exp(T) D_,_ (),
Rea>0, 0<Rev<l!
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® .
(7) J 2 4 at)~ " 2exp (“JT) Dy (k) dx =
0
v—1
=" 7'T(v) exp (£) Doy (@), Rea>0, Rev>0
(8) f %~V sin (ux) exp (-—i—) Doy (2} dy =
0
SV—0—Y th T @p+1) I .8 ) o?
=9 T m 2F2<p+'2—, p+1, "2—, IO—"V‘l‘l, ——2—>,
Rep> —
s 1 . 2 90—Vv—2 99 2 | Yh—p, 1=p
(9) J £°~ L sin (ax) em(%—)Dw () dv = =557 Oa3 (3— =, Y, 0 ),
0
a>01 Rep>—1/‘_” Re(p+\7)<1/2
(10) J- %2~ cos (ax) exp (———’4—) Doy (%) dx =
0
V=b p @0yt .
=2_sz—_i—\(}ﬁ)——2F2(p,p+1/2;1/2,p—v+1/2; —%>, Rep>0
(11) fx‘zp“ cos (ax) exp (—’;—) Doy (x)dx =
é
p—V—2 99 / p—p, 1— A
= GRS )00 ) a>0,Rep>0, Re(p 4 )<Yy
(12) fxv— " exp [~ (% + @)?] Iy_y, (2ax) Dy (2x) dx =
6
=2_1n_'/”1"(v) av—l/L’D_v (20), Rea>0, Rev>0
(13) Ofx“% exp [—(x + 0] [,_y, (2ax) Dy (25) dx =
=27 1a= % T (v) "N _, (2u). Rea>0, Rev> |
pad i : \ . \
2 o Yy a2 v+1 _ v
(14) b[ [Dy (1P dr = (af2)“T (v 1) 4 [ )= +11)]
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(15)

o ( i2
(J Dy (x) Dy (x) dx = 22 l‘:‘jt - [p (__;- ;‘(I—%& - I‘(—;— IP (%ﬁﬂ

(16)

[ 10 9) Dy (5) Dyms (=) = =" Dy (9) Dy () +
0
y>0

+ 271Dy (y) Dy—1 (=) + 271 Dy (=~ 5) Dyy ()],

(17)

| 70 9) Dy () Dyt (3) dx = 55 [Dy (2) Dy=s (=) = Dy (=4) D=1 (4]

0

(18)

| 70 (x9) Dy (=) Dyoy () dx =
0
=y~ 1271 Dy (8) Dy—1 (=) +27 Dy (=4) Dy-1 (9) = D (5) Dy—1 ()]

2
sin x) ™V (cos x) "*~2 Dy (e sin x) D, (a cos x) dx =
n
§

(19)
= =(/2)" (0 + D7 Dyryrr (@), Rew<l, Rep<—1
(20) f ch (2u) exp [— (& sh £)?2] Dy (20 ch x) dix = 2%~ Yiwba™! W, , (202),
0
Rea?>0
(21) j ch (2ux) exp [(a sh £)?] Dyy (20 ch x) dx =
0
_Tw-wT(-p—%)
T % g T (2w Wity u (207),
|arg @} <3m/4, Rex+|Reu|<0
(22) J‘ cos (ax} Dy _y, (B) D_y_y, (B) dx=
0
Y,

[ () (22, ~w2<a<ap
0, a<—~n/2 arn a>n/2
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20.2, I'mnepreomeTpuyeckue pagm laycca
Cum. Takxke ¢ynxius Jlexannpa, E-dykuuio n G-dyrKuHO.

M

i
f V(= )VBLF (o, By vy x) dx=
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(2) fxﬁ‘l(l — )V B~lg(q, ..., Up 0 vee, Pgi X~ M2) di=
b
=T (=B mP™Y E(ar, ey Gpgm: O .nes Og+m:2)
a,,+/¢=—6—-t:l——1-, Pg+o= V+:1_1 , k=1l,...,m

Rey> Ref >0, m=1, 2, ...
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[e o]
@ | [#7 0407 Bl oy tpi o1y 01 (14 2) 2] dr =
0
=T (p)E{oy, ..., Gy 0—P:05, ..., Pg 0:2), Reo>Rep>0
‘00
€)) fx')_le'xE(al, ey UpiPy, e, Ogt X2)dX =
0
——Sﬁ.ﬁ;[b’(ah RN PR IR - TR pq:ei ) —
— b E(al+ﬂ, o Op+BIl B B, pq+ﬂzeii“z)],
p=qg+1, Re(a, +B)>0, r=1,..., p, largz|<m.
Mpu p << ¢ peayapTar cnpaBelans, €CIM HATETPAJ CXONHTCS.
oo
(5) fxﬁ_le_xE(al, ceey Op 0y, -nn, pq:x‘mz) dx =
0
= (2m) 208" E(ay, o, Qo 1 s Pg: m=™2),
Refp>0, m=1,2, ..., aprp=B+k—D/m, k=1,..., m
1
—a _
(6) J.(l —x) 7Pl = £?) uf2 p%__u ) EJay, .., @i Py oo pq:(l—x) z]dx.
=1
CMm. MacRobert T. M, 1953: Proc. Glasgow Math. Assoc. 1,
1H1—114.
(o)
(7 fxﬁ" Ty (®) Eay, c ooy apior, oeny pgia”M2)ds =
0
=2n)" " 2m)PHexpl2™ln B —v—1)i] X
X Elag, oy Gpgami 01 oens g (2m) ™2 e™ ™0 ] 4
texpl— 27 (B —=v=1 ] E oy, oy Gpsam: 01y ws 0g: (2m) 2™z ™,
Re (B +v)>0, Re (20,m—B)> — 3y, r=1,..., p
B+v+2m—-2 B~-v+2k—2
Opih = Optmsh =g
m=12 ..., k=1 ..., m
oo
(®) fxﬁ"‘Kv(X) E(oy, covy @pipyveny pgix M) dx=
0
= (2n)! "2 2mP = E oy, ., Gptam P ey Pgt (2m)~2me],
B+v+26—-2 B=v+2%—2
Qpt2="""gp > Optmtk=""pgo

ReB>IRew!, m=1,2 ..., k=1..., m

20*
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9)

( 81 Ky (x)F((z,,..., CpiPy, -ee, Og:2/%)dx.
0

Cwm. Ragab F. M., 1953: Proc. Glasgow Math. Assoc. 1, 192—195.

(10) jxﬁ" e W u (2) Elan, «ovy pipn ey pgixT M) di=

4

= (?«ﬁ)”c—m/g mban= E(OH, cees Oppom (Pl - ey Pq+m3m_m2),

. ReB>|Rep|—1, m=1,2, ...

apre =P +r+tu—="20/m dprmer=B—p+k~"1)/m

Ogre =B =n+&)m, k=1 ..., m

(11) {x""‘ E(ay ooy GpiPn-ves PgiXy) EBe oovy Brioy, ..., 05:x2)dx,
0

JM—IE(QI,..., Cp Py oves Pg i) EBry vt Brioy, ..., 05:2/x)dx.
]

Cwm. Ragab F. M, 1953: Proc. Glasgow Math., Assoc. [, 192—195.

20.5. G-byuxuus Meiiepa

(0

1

prk‘l(l x)7 len(
0

Qpovemy ap) A —
bl' very bq
1-p, a4, .-+, a
=T (0,) Gm. n+1 (Cl 1

prhg+t\ %o, .0,

[Tepoe MHOMXKECTRO YCJIOBHH CNPaReJIHBOCTH HOPMYJIHL
p+qg<2(m4n), |arga|<(m+n—p/2—q/2)n,

Re(p+8;)>0, j=1,..., m Reo>0.

Bropoe MHOXKECTBO YCJAOBHH CIpaBefNHBOCTH (QOPMYJIH:
p+qg<2(min), )argu|<(m I-n—p/2--q/2)n,

Re(p -+ bj)> j=1,..., m, Reo>0,
[“a; zb, (r— q(o—%)] — 1.
j=1 i=1

TpeTbe MHOMXKECTBO YCJOBHH CIPABEIJHBOCTH (OPMYJIH:

p<qg{uwm p<Lqg ula|<]),
Re(p+b;)>0, j=1,..., m Reo>0
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@)

fx_p (x—1)""! G,an (ax i

1

Q. a
=T (o) G2 la ( '
[Tepeoe MHOMKECTBO YCJI0BHH ClpaBeIHBOCTH (GOPMYJIb:

p+g<2(m+n), |largal<(m-+n—p/2-—q/2)n,
Re(p—o—aj)>~1, j=1,...,n, Reo>0.
BTopoe MIIOKECTRO YCJAOBHH CIPABC/IHBOCTH (OPMYJILL:
prg<2(m+n), largal<(m+n—p/2—q/2)n,
Re(p—o—a;)>—1, j=1,..., n, Reo>0,

p q
Re [121“1"2bi+(‘7—l7)(9*0+1/2)]>—‘/2-

i=t

TpeTbe MHOXKECTBO YCJIOBHH cnpaBemauBocTH ($OPMYJbL:
g<p (um qg<pmulal>1),
Re(p—o—aj)>—1, j=1,...,n Rec>0

en By P \’
p—0, by, ..., b, 1"

3)

1]1‘(1; +p)]:[1"(l—a -

Iy»--,ap)dx~ ]_1

ne H T(1=b;— p)HI‘a

j=m+1 j=n+1
ptg<2(m-+n), |argal<(m-+n—p/2-

+p)

g/2)

— min Reb;j<Rep<l— max Reg;
I<ism I<i<n

4

(o)
[ B
P+ @™ ox |, P dx =
pq byse-ns b
q
0
_ BP9 mtl, n+ B
'@ “pt+l,q+l
[TepBoe MHOXECTBO YCJIOBHI CIpaBelsHBOCTH HOPMYJIBL:

ptg<2(m+n), |larga|<(m+n—p/2—q/2)n, |argP]|

[~-p, q

<m,

Re(p+6;)>0, j=1,..., m, Re(p—o+a)<l, j=1,...,n

BTopoe MHOXECTBO YCJIOBHH CIIPABEMIUBOCTH (POPMYJIHL:

p<q, ptqa<2(m+n), largal<(m+n—p/2 g/2)m, |argB|<m,

Re(p+8;)>0, j=1,..., m, Re(p—-o+a;)<], 1—1,..

P
e[jzlaf Zb] (g—p)(p—0~— 2)]>1-

TpeTbe MHOXKECTBO yCJIOBPIH Cl'IpaBe,CUIHBOCTPI dopMyasl:

o Hy

p=q ptg<2(m+n), |arge|K(m+n—p/2—q/2)mn, jargh|<m,

Re{p+b)>0, j=1,....,m Re(p—o+ap)<l, j=1,..
P q
3{2df—Ebep—q‘}(p—‘/z)]N

i=1

.y Iy
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gy eee, 8y _ pp=1 bl [ 0
B oo by de =B GRT \F

p+a<2(m+n), |arga|<(m+n—p/2—g/2)n, |argP|<m/2
Re(bj—p)>~—1, j=L...,m

0, @y, vee, ap)
bpenby )

(5) f X0 gBx g (ax
4]

Qg eeny
b

a 1 4o
i = lep=1 pm, n+2 | &
bq) de=a" "B Gpis’y ( (2

—Bx amn 2 0, e, @y eees
(6) fe Gy (ocx e ,
by

p+g<2(m+n), larga|<(m+nrn—p/2—q/2)n, |argB|l<n/2
Rebj>~1Yy, j=1,..., m

IR

gy aee, @
e Tp el am, ] (ﬁﬁ
bysees, bq) de=ne™ Gpiy 'y |\ @

p+qg<2(mtn) largal<(m+n~—p/2—-q¢/2)nm, ¢>0

1

. mn 9 0, ap, ..., @, 1,
(7) Jsm (cx) Gy ((zx by oo By ,
]

Rebi>—1, j=1...,m Reag;<l j=1...,n
1, 0
2|8y eees 1Y, ~1 g | v age vee, a,,
(8) jcos(cx) G%”(ax bl b[)) dx = G;,"_'}_;fql (T! b, ‘ b p ),

TR
by q

p+g<2(m+n), |largal<(m+nrn—p/2—q/2)nm, >0
Reb;> 1, j=1,...,m Reagj<lU, j=1...,n

o0

(9) fx"p 1, (2x'2) ant (cxx
0

Qs aoey ap) dx =
byseeny b(]

)

= g™, 1! P—v2 @&y, ..., a, p+v/2
p+2, 4 by eens bq

p+g<2(m+n), |arga|<(m+n—p/2—q/2)n
—3/y+ max Rea,-<Rep<]+2_1Rev+ min Reb;

I<isn I<i<m

oo
- 1, aly cee, &
(10) J‘x -"YV(2x 2) G?q“ (ax! by vems b‘;) dx =
0
—gmnt2 [, O—V2, p+vV2 ay e @y P+ e+ V2
=Yp+3 g+ by e bq,p+‘/z+v/2 ’
p+q<2(m+n) larga|<(m+n—p/2—q/2)n
—3%/,+ max Reg;<Rep< min Reb,‘+2_'|Rev[+1
I<j<n I<j<sm
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" a |
(11) J 7" Ky (2x/2)0’"”(ax b S b;)dx=
0
~1 am, 142 / 0 =N2, p+Vv/2, ay, ..,,ap
=2 Gp+2. q ( l Biseees bq 4
ptrg<2(m+n), largal<(m-tn—pl2—qf2)n
Rep<!1—2"'"{Revi+ min Re by
I<I<
oo
_ a;, -eoy Q
oo Feromeenag (a7 ) e
Q
mA1, ntl 0=1—Vi2 ap ..., ay 0+ V2, p=V2
p+3, g+1 (“ p—-/,-v/z b by '
p+qg<2(m+n), |arga|<(m+n—p/2 q/2)n
max(—-%, Re Y l)+ max Reai<Rep< min Re bj~}-——Re'v+——
<j<n I<i<m
0o
(9] [ £ 0= oFi(eto—p, hto—p; 05 1-2) X
1
mn Pt 8p _
X G, (ax]b o bq) dx =
_ +9, Agy oos Gy 2+A+0—p, P
=T (0) 75 J42 (“ ok by e, By
[MepBoe MHOXKECTBO YCJOBHH CIPABENJIHBOCTH (HOPMY.Ini:
p+qg<2(m+n), |argal<(m+n—p2—q/2)a,
Rec>0, Rex =>ReA>Req;—~1, j=1,
BTOpoe MHO!KECTBO YCJAOBHH CNPaBefiHBOCTH POPMYJIbi:
pragsK2(m+n), \arga|<<(m4+n—p/2~-q/2)=a,
Reog >0, Rex>Re}.>Reaf—l, j=1 ., n
[2 aj— b+ (q—p) e+, )]>—‘/z,
=1 j 1
Re [}] aj— Z bi+(g—p) (A +1/z)]> —2
jual i=1
0
. Qqy ey a .\
14 (G"m(ax ! )G‘l( x " Vdx=
( ) ; oq hl' vens bll B ., ds)
~IGk kn, l+mku bl’ T STV e 2 W TR _bq)_
g+r, pts =@y e — Gy dl‘ wie, ds. Quipr o+ —ap
QraocnTessio (IaTil) MHOMKECTB YCIOBilll CNPaBeIJHBOCTH GOPMYJIH
cat. Meijer C. S., 1941; Nederl. Akad. Wetensch., Proc. 44, 82-—92,




NPUJOXEHMUE

OBO3HAYEHHA U ONPELOEJEHHYI
BbICIIUX TPAHCUEHJEHTHBIX ®YHKILUM

Yepes BT® | o6o3navawoTest CCHIAKM Ha HepBHl ToM Kuuru «Boicuide TpaHc-
neHaeHTHole QYHKIMH» TeX ke aBTopoB, a uepe3 BT® II — na BrOpofi ToM sToit
KHHTH.

O6mue 3aMedaHus, DoJbliuncTBo 0GO3HAuUeHUH OOBSCHEHO TaM, IAe OHH
BeTpedarorcd. OOO3HaUeHHS, BCTpeualouIHecs HECKOJbXKO Da3 Ha OAHOH CTDaHHUE,
O6BACHAIOTCT BHHU3Y CTPAHHIEL

Kak npaBu/o, BeliecTBeHHbE NE€PeMEHHHE M [1apaMeTpsl 0GO3HAUAIOTCS Ja-
THHCKMMH OYKBaMH, a KOMILJICKCHHIE IlepeMeHHble H IapaMerphl — IPCYECKHMHU
6ykBamu. MckiodeHus genmarotcss A TPaJMUHMOHHBIX O0O3HAueHHH (TaKHX, Ha-
npuMep, kak y B raase XIV). Byxsol m, n ofbidHO 0003HAYAIOT LieJble HHCJA.

Uepes Rez, Imz oGosHadeHn COOTBETCTBGHHO BeIUECTBEHHAad H MHUMasd
YacTH KOMIVIGKCHOH BEAHUYHHEL 2,

UYepes | z|, arg 2 — CcOOTBETCTBEHHO MOAyJb u apryMeHt (dasa) KOMILIEKC-
HO! BEJHYHHHL

IF'nmasuoe 3Hayenue B cuMuicae Komu, Eeau noabiHTerpanbias
¢yukuus mMcer ocobemnmoctn b TOUKE ¢, a<<c<b, TO r/aBHLIM 3lIaUenHeM
B cMblcae Kowd HHTErpaja

b
ff(x) dx
HA3BIBAIOT . ¢
b c~—e b -
Jff(x)dx=1im f;(x)dx+ f}(x)dx . 830, £ 0.
a a c+e

Ilycras cymMMa MHTEpUPETHDYETCH KaK HyJb, a NyCcTOe NPOH3BEACHHE — Kak
b b

efuHHIA. D, H myeTh. ecan b < a.
n=a n=a
Uepes [x] 0GosnayeHo HanboJbllee lLleJoe UYHCAO, HE IPEROCXOAdALIEe X.

(a)y=T (a+v)/T (a),

(aYo=1,
(a)p=ala+1) ... (a+n-1), =12 ...,
(@ =(—1"(1 —a —n)g, n- e,

(@)—n={(=1)"(1 = a)y, 1 — Hedoe,
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BaHoMHa bHbe KO3DOhUIMEHTH

(a)_: f@E+l .
i r¢+rYre-g+n°*

!—1, x <0,
sgn x= 0, x=0,
1, x>0,

Tocrosunas Bisepa — Mackeponn

C = lim <Z In— nm) 0,5772156649 ...,
me»
y=ec.

3amernM, yro B BT® w mnorux Apyrux Kuurax Bmecro C mauwyTt y.
Oproronaasusie MHorouaenst. Cum. Takke BTO II, ra. 10 u crp. 187-190
ACTOSILIEr0 TOMA.

Mruorousens Jlexanapa
1
Pu(x)=

o"n1 dx " (x2_.1)'l

Mmuorounenn TerenGayspa

n

—)" vy, (1— J62)1/2-—\/ :_” (1 _xz)n+v_1/2.
%

v ST c——
C (x) nl (n+ 2v)
Muorounens Uebeuera

Ty (%) = cos (n arccos x),

__ sin[{n+ 1) arccos x]
U (%) sin (arccos x)

Muorowrenn $Iko6u

x)n+a 1+ x)n+B]'

P B (x) = “" (- x)*“(1+x) bt

Muorounenn Jlareppa

(2) czzla :z (e=%2 n+a)

0
L,(z)=L,(2).
MuorowreHs DpMuTa
Hey, (%) = (—1)"exp (2~ 1y

~1 2)]

Ha(x)=(=1)"exp (

Muorounenn Ilapave

Pp(x% a)=nla " L77" (a).
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Famma-byskunss ¥ poacreendvie et dydxkumu. Cuv, takxke BTO I, ra. |
amma-pyHKIYS

o

I'(2’)=je_tt5—1a't, Rez>0.
0

Jlorapudmuueckas TpOU3BOJHAS OT raMMa-QyHKIHH

r , d
bR =, ¥E-2L  arnn

Bera-dyuxuns

_Txry
B(x o) = Tty
Junorapudm Diiyepa
oo Z
(=2 ,
L@ =Y 2=~ ol
n=1 0

Henonkre ramma-bynkuud. Cm. <«Boipoaesnsie rHnepreoMeTpHYecKHe
GyuRuAE»,

Henoauast 6era-gynxnusa. CM. «I'nnepreoMerpuyeckie (QyHKUHHD,

Hzera-pyuruusa Puyana u poncrsenuste (GyHKOUH

L(s)= X n=s
n=1

B ()= — 271 (@ 4 11) BT (72 411 8 (it + 1),

te o= Y Gra™ O s 0= ¥ —

v+’
n=0 n=0

dynkuun Jdexangpa. Cum. tragkxe BTO I, . 3. OTHOCHTeJbHO BhIpaXKeHHHd
Ans upomzBeneHuil dynruuit Jlcwkamjppa uepes ruiepreoMeTpUuecKHe (GYHKITHH
cm. Meijer C. S, 1936: Math, Ann. 112, 469-—-489 u Proc. Nederl. Akad.
Wetensch. 39, 394—403 u 519-527: 1938: Nieuw Arch. Wiskunde (2), 19
207 - 234.

+ 1 \1L/2
P = e (Z51) T oFi (= v, vt I 1= Yo —2/2),
MR T v+ ) v +v+1 vie 3 1
I W=y 2__ 1\\W/2 B t H+v+2 | s,
Q ( ) 2v+11‘ (V+3/2) z (2 1) ZFI ( 9 s "2 3 v+ o ’ z2>)

2 M3MEHSIETCH B KOMIWIEKCHOW IJIOCKOCTH, paspesaHHofi Bpoub orTpeska [—1, 1]
BeIeCTBCHHOH OCH.

"2
P%(x)=—ﬂ%_—w—(%‘;) zFl(—v,v+1;1—u; —xf2),  —1<x<l,
QY (%) =27" e [exp (= 27 'umi) Q4 (% +i0) +exp (2~ QY (x — i0)],
—-l<x<1,

P, (2)=PY(2), Q, () =Q5 (2)
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®yuxnun Beccens u popcrsenssie ¢ynkuwn., Cwm. raxwe BT II, ra. 7 a
erp. 235—236 nacrosiuero ToMa.
dyuxuun Beccens

N (=D (z/2)vHEm

Iv(2)= mIT(v+m+1)’
m=0
Yo(2) = Jv (2) cosvit —J _y (2) ,

sin v
HP(2)=1,() +1Y,(2),
HP(2)=1,()~iY,(2),

X
iy = [ 1,05

Mopudunuposanntie ¢yukuun Beccens

o0
%1 (2 /2)‘\! +2m

Iy (z) = mIT(V+m+1)’
m=0
K f_, @) —1, (2)
. v
Ky (2) = ) sin VAU

@yuknud KeJbpHHA H POXCTBEHHBlE HM (YHKIHH
bery (2) + i beiy (2) = Jy [z exp (3ni/4)],
bery (z) — i beiy (2) = Jy [2 exp (— 3sui/4)],
kery (2) + i keiy (2) = Ky [2 exp (wi/4)],
kery (2) — i keiy (2) = Ky [2 exp (— ni/4)],
ber (2) =bery (2),  bei (z) =Dbei, (2),
ker (2) = ker, (2), kei (2) = kei, (2).

OTMeTHM, uTO Oonpejesenne QyHKUnR kery (2) u keiy (2) oriHuaerca oT gaH-
soro B BT® II, n. 723,

X () = ber? (2) + beid (2),

VP (2) = [bery, (2)[* + [beil, (2)[%

W) (2) = ber, (2) beif (2) — bei,, (2) ber, (2),
27128 (2) = ber,, (2) beif, (2) + bei,, (2) ber), (2).

Muorouneun Hefimana
1 1 »n‘/2 ( n
Op (X)) =1 O, (x) =2 fp=m—D -
()= On(w= W) HESRCIL g,

M=

0—-n(x)=(—l)noﬂ(x)’ n=1,2, ...
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®yukuun Anrepa — BeGepa

T

Jy (2) =m—! f cos (v0 — z sin 0) d6,
0
5
y(z)=mn"1 f sin (v8 — z sin 8) 40.
0
®yuxuun Crpyse
—m v+2m+1 V+1
Hy (z)= 10 I‘((ml—i)—ﬂjz()zgivim:d/) T (5/(7/]?')(\;:.3/) i ( /27 'V+3/2 —22/4)==
m=

= 2!V [T (v + 1)) T sy, v (2);
Ly (2) =exp [— 27! (v + 1) wi] Hy [z exp (in/2)].

Oyurn Jlommens

U+l F B—~V+3 u+v+3 2%
) 2\ )

swv @)= TN TIm YT T 2 T

S v ()= 5,9 (1) + 247 T (RI2ELY o (RERELY o
X [Sm<u;—v “)Jv(z)—cos(“z—v n) Yy (z)],

q)yHKII,HH Jlommens JBYX IE€PEeMEHHLIX

5y

¥

U (@, 2)= X (=1 ()" Fyam (2),

m==0

Vy (w, 2) =cos (% + 72;—+ —‘%) + Us—y (w, 2).

I'mnepreoMerpuueckue yuxnuu. CM. Takxke BTO I, . 2, 4
OGo0iuenHst rHIEepPreoMeTpHUecKHl P

O (@) (Om), o
Fr(Qg, oouy Om} Vi «ves Yr) - T B
mFn (0 my Y1 Yny 2)= 2: & )k (Yﬂ)k ]

oF (@, b; ¢; 2) — runepreomerpuueckunit psn I'aycca. Ero uacro (Hanpumep,
B BTO I, ra. 2) oBosnauaior uepe3 F (a, b; ¢; 2).

Fq (a ¢, 2) — BRIPOXKICHHEI anepreomeTpnuecxnﬁ psan Kymmepa. Ero nacro
(uanpumep, 8 BT® [, ra. 6) obosnauaior uepes @ (q; ¢; 2).

mFn (0 ooy @my Y1, 00, Yuy 2) HACTO 3ANHCHIBAIOT B BHIE
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Henonnas 6era-dbyakuusa

X
Be(p, )= [ P (1 =09 di = p™'xP ,F\ (p, 1—g5 p+1; x);
i

B, (p, 9
I.X (P: (/)= B’;\(P, q) ?

/
R | M TR
\ 1425
Sn(by, by, bs, by 2)= J4 ! 2 T X
=T
j=n+1
Xols(L+by~by, oo, * 000, T4by—by; (—1)022).

4 = o
HiTpux B H H 3BE3J0YKA B o ; 03HAUAIOT, UTO OMYCKAETCS UJEH, COAepPKALUM
bp—by Tlpr n=1 npouseenenne H B yHCc/AuTedC, a npH n=4—nB 3HaMeHa-

Teqe saMeHseTcs eNHHulel.

BripoxkjenHble runepreoMerpumueckue ¢ynxkuuu. Cum, takxke BTO I, ra. 6
u BT® 11, ra. 8 u 9. Cm. Takxke T'unepreomerpuycckue ¢yuxudn, Oprorouann-
HEe MHorouXeHst, E-byHukumo, G-dyukuuio.

Oyuxunn Yurrekepa

My, u(2)= i g=el? WFirfstu—2w 2u+1; 2),

T My @ | T M ()
Vo (2)= Th—r—7» T(h+n-n °

®yHxIH 1apaGoaHYeCcKoro MUIHHIPE

Dy (2) == gVi2tliy—~h WV/2+1/4, Yy, (2_ 12’2),
n

w lexp (—27'27)].

Dy (2) = (=1)"exp (27%%) =2
dz
dyuknus Belitvena

2) = e W, ., (22).

k T+

2v (

Hnrerpa/ibHas SKCMOHEHTA H POACTBEHHbE (GYHKLHU

oo

~Ei(=x)=E ()= =T(0 1),  —n<agr<n,
i
EiT (x) =Ei(x+i0), Ei~ (x)=Ei (x —i0), x>0,

Ei(x)=2"'[Eit (x) + Ei™ (0)], x>0,
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Iocaepuaa pyarnns 8 BTD 11, n. 9.7 obosnazaerca E* (x).

-4

li (z)=f~1§—’t- = Ei(In 2),
0

si (%)= —f sint gy LB (i) — Ei (= in)],
X

Si ()= [ 3 dt = /2 -+ 51 (x)
0
Ci(x)=— f oS! it = — ci (x) = 27! [Ei (i) + Ei (= i0)].

OyHKUMH OIUUGOK H POACTHCHHBIE (YHKIHU

X
Erf (x)=2n—‘/efexp(—- ey dt =2 Py (3, 55 - #2),
0
Erfe(x)= og~ ' f exp (— t2) dt=1—Erl(x) = (mc)‘l/2 exp (—2_1x2) W__./4 Y, (x2)

X

Erfe(x) =™ 2T (s, #2),
Erfc{x V= D)=V =2 [C (x?) Fi S (s2)].

oy |
31y QYHKIHH OTVHYAIOTCS MHOXHTeNeM 21 K GyHKIER, BBeACHHBIX

B BT® II, m. 9.9.
X
Cx)= 9~ ey Jr 1~ cos ¢ di,
]

X
S(x)= 9~ hy =" f ¢~z 5in ¢ dt,
0

Henonene ramMma-byHKuuy

X
y (o, x)=je—tia_'di=a_lx“ Fioe at1; —x),
0
00

P(o, 0= e ar=1(a) via 0=2% D% LW _ 0 0.

X
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YacTHole cayuan (yuxkuufi YurTekepa

M_y oy (x)= 97 g~y o2 p1 ('),

—9y— 1 [P
M, g, —y, (6) = S50 e Hegy [(22)"),
“'n
—tg—n—" -
My, vy, (0) = (—‘)*m;—‘ xlte ™ Hegny, [(20)"],

Mo,y (x)=2%T (u+ 1) 2" 1, (x/2);
My, p (% ix) = 2W T (u + 1) =¥ 2 o g (x2),
My, () = 240 e,
M oy gy ()= gt F e,
My () = 2ux"2"0 2y (2, ),

n! w+a —x/2 21
wtns (2u+1) Ly s

W_y o)==z exl? Ei (~ x),

M X) =

W_yy, 1y, (%) = whex'l ¥ Erte (x'2),
W, sy, () =272 e He, [(26) "],
Wy wy, (8)=27%(2x)" Dy, _y, [(22)"],
Wo, (%) = (x/m)"* Ky, (x/2),
Wo, yu (ix) = (_mgﬁ exp [~ (v/2 +1/,) mi] H‘Q’ (x/2),
W,y (= ix) = 2% exp (w2 41/ mi] HD (x/2),
Wu+1/2 0 (x) = xu+ s g—x/2
Wy, e () = =R 2T (20, ),
Wy gnai, wp () = (=17 nt g g2 L2 (),

E-¢pynknus Max-PoGepra. Cu. Taxxe BTO I, ra. 5.
Ecmu p>=g+1,

n
E‘ IIIIP(as“ar) .
E{p; arigq; ps:x)=zi——r(a,),var X

r=1 I T (ps—e,)
t=1

X geiFp—1(@n ar—0y+ 1,000, ap—pg+1; o —ar+ 1, ..., % .00

31

veo Gp=0p 1 (= 1P x),

rae jx|<1 opu p=qg+ 1.
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Ecm p<<qg+1, 10

—

(@)
E(p; ar:q; psix) ="
T (og)

i

qu (alv R ap; Py e v ey pqy - I/x)r

za

»
I

roe x50 u |x|>1 upu p=g+1. Ecm p>¢g+ 1, mocreinee COOTHOMIEHHE
€T ACHMITOTHYECKOE pas/oXkeHne A E-GyHKIHW Npu GOMbHIHX 3HAUEHHAX X.

E(a:ix)=T(a) (1 +x=) %
EGv+1:x)=x"27,(2c7%),

g " K, ()
Cos (VIT) '

E(fs+ v, Ypg—vii2x)=
E(o, p::x)=T (@) (§) 7% e*2 Wy, 4 (),
h=2"! (1—a~-pB), == 9! (o —B),
(o 25 2o -
=7 T (a) T (B) (x/2)" % Wg, m (ix) Wa, m (— ix),

k=27l (1—a—B), m=2""(a—B).
G-pyuxuns Meifiepa. Cm. Takke BTO I, ra. V.,

I] I (b; —s)lIF (1=aj+s)

m, n Gy - 1 i=l s
p'q(x b[" )_T—f x* ds,
L H T(1=b;+s) H T (a;~5)
j=m+l j=n+1
rae L —nyrts, orgensomuii nomocst bymruau I (by—s) ... T (bp —s) or mo-
mocos T (1 - al +s) ... (1 —ay+s). Boaee nonpoGHoe OIpeNeNeHue M.
B BTO I,

H3 cpop\xy.n cozepxauux G-QyHKHHIO, TPH YacTHBIX 3HAUEHHAX Iapamer-
pOB NOJYHaloTCst MHOTHe MHTerpalfsl, comepxamue QyHKuuH Becceas, QyHxinuu
Jlexauapa M Jpyrne Belclie TPaHCUEHAEHTHble OGYHKUHH, Cneny}omne IBa
CTHUCKA JAIOT BLIPAKCHHS JWIA HCKOTOPLIX UACTHWIX BUROB G-dyukuuil uepes
XODOILIO H3BECTHBIE BHICLIME TPAHCLEHJACHTHhIe (YHKUHU H, OGPATHO, BLlPAaXKEHH
BHICIIMX TPaHCUEHAEHTHHX OyHKUMH uepes G-OYHKLUHH, IJTH CHUCKH HE IIOJIHEHL
CM. Takxke BT® I, n. 5.6.

Hacruere caygan (G-dynxnuu

G (x| a, b) = x@FD) "2 _p (2x%),

G2 (x| a, b) = 25(@+D) " K,_p (2x'),
Giz( [, )=n"e™ 1y (x12),

Giz (%] ,2,) = Tt Py (I —a+ by 1+b—c; =),
Gl (x], " ) =n"" e T Ky (12),
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0?8 (xl b?c) - x(b+c—1)/2 e—x/2 We, m (%),
k=27 (14+b+c)—a m=b/2—~c/2,
G xlb b)— C:S/Zn e Ky (x/2),
G5 (x[, ) =T —a+ DT —a+ D sO* Py (o),
k=a—-2" (b+c+1), m=b/2—c/2,

G (xla, b, 26 —a, b+ 1) =l Iy, (21) 1y _yy (27,

Gl (x la, @11 b, 2a—B) = —p———— %

on'h cos b—a) m
X 21y (i (@51 Iy gy (261) 1 1y gy (%) 0 gy (2],
G (x{a+1s a, b, 2a—b) =27 " [sin (a— ) ] ™! X
X 5% [Ty (qgy (2T 1) 1y gy (270 7) = 1y oy (2757 1, (2479,
GE(x la, a+1, b, b+1fy)=x2T0O0y, @b (4x™),
2‘)(x]a —a, 0, 1,)=~ n/~(sm2an)
X [Jag (2 &™) g (z e ™M) — Ty, (z W) J_yo(ze™ ™M), 2=y,
039, (x10, Yy, a, —a)= AT (sin 207}~ %
5 [267 1o (2 &=4) Ty (2 &™) — =27 1, (2 1) Ty, (2 6= M)]
2=yl
082 (x18a—="1), a, —a=1/y a=1/)—
=212 (cos 2a) T k%7 Ky (272x'1) [, (261) + 1y (261,
GSE (x]0, a—=1s, —a—=1y —1/)=
= 4n'rx ™ Koo (2%x'74) (V24 (27:5'1%) cos an — ¥ 3 (27:x%) sin an] ,
G (x| = a=1s, —a~1s, 0)=
= — 4g ey~ Kag (2%x‘/‘) 1720 (Qslﬂxl/‘) sinan + Yq, (Q%xl/‘) cos an],
G (xla, b+, b, 20 —a)=a"2"x" Ky, (@51 1y () (2722H),
Gy (x] @, a+s, b, b+1fy) = amx@OR g, (4x'h),
G"0 (xla, a+1/y b, 2a—0b)= 23n'hya Ky b—a) (25/?,» fa e“‘“) K2 (p~a) (23/%1/4 e"ni/4),

at+, ) - :I'I:V’xa Ibma (x‘/z) Yp—a (x'/’),

a, 2a—b

Yo gt

Gt
e

21 T. Befirmen, A, 3paeitu, 1. 1]

G (x|a, b, ¢, d)y=x""8, (a, b, c, d; x), n=1, 238, 4
l s Yo 12 (Ve
glx == ]a(x ),
(] )R,
13<x|0 a/z_a)=n/ZJa(x/z)J_a(x/Z),
11 a al2+ bf2-, Y2
Gm(x bog—1, ) =% H —pt (2x ),
20( ||a' a1 /Z;_ al2+blz 32 '/2)12
13 L boa=1,) "% b—alex "l
3(x[s,

9! (sin an)”! [12_a (") - Ji (xl/’)],

a, —a,
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Gi3(x, o . _ )= 2" 1 () Ky (1),

613( l g O)=n (sin 2aw)~ l[1_,1(151/)—1,, l/’)]

(a+b)/2
013( I o )_ o [Ib-a (24‘7/’)‘-‘La—b (2"'/2)]»

a+h b, a) = Tos@=DYR
G13< ’a Zil;’; b)— ﬂx (atb/2) lla_b (le/z) —Lg—p (2xx/2)],
Gb( |a+zf”; * )— o~ oK E (x2),
GHE |a+f}:1fa‘ o)= o [Hag (24%) = 7, (26)],

6% (x| 4, » _b)-2'2“+21‘(1—a~—b)1"(1—a+bisza_,,2b(z.z’/z),
013( lb ‘;:_:’; a)— Ticos (b —a) m] 'x®H YL, () 52, (™),
Gy l;_c‘l - ________I‘(a;‘c(gzg)wc,) =l P (a+ey at o atb; —x),
G"l’z(xlbhz, aa-—-:,‘/zc'z:c, a-b)=“lz" Jb+c(xlt) Jb—c(xl/z),

G5 (%] 5, o 5t )= 205 Ipomaa (6 Kpmo (),

Gai (x|, 5 % _ )= 27w [HG, ) iy (") = EL, () ), ()],

o, b, =b, -a

1
08 (] 40 B0 = BAR a0l (o) 1y, (2),

0, Vs, 0, —=b/) T (1+20)
G (e 78y e 0D e ),

40 a, a+1; Yyo—b b1 1 1
24(xlb+c,b—c.b+‘/z+zc,b+’/z—c>=n/22 " Nexp (= 2" W, o (267,
k=134 2b—2¢,

G;g (x i a atls ) =9n~ Vg Kpie (xllz) Kpwe (xllz),

a+b,atec a=~c,a=b

41 0, %2
24("|a b, ~b, —a

— 27 [e=o™ 5O, (%) HE,, (¢5) — et HO,, (45) HE., ()],

=7 sin ast sin bR

Gé}l(x]a, b, /z—'b, —a)a

o=255/ _ .
e [o0 D, (44) B, ()48 D, () B, (),

41 Yot a, Vama
asi (x| 3 22 )=
=57 T U+ b —a) T (o= b — @) Wgq, 5 (2ix') Wq, p (— 2ix'"),
19 a a+Ys
024(.16' btc, b—e, b+ sto, b+'/a—0)

=2t gD (1~ 23+ 264+ 2) T (1 —2a + 26— 2) X
X 2P exp (x7%) W, 5 (25%),  k=2a—26—1/s
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H T (a+ bm

14 a—1, —¢, —e —05)_ h=1 a—1
44()6[ —by, —by, —ba —bs X

I‘ (a+cp)

=1

X oFs(atby, atby atbs, atby ate, ates atey —x),

P
Hr(1+ by=ay)

0, (o]0 ) e b
! 1 H (1 +b,=bp)
Ldby—bgyvuny 140, —bgy —5), p<g,
1
b Ny o g qul‘(l+bl-—a1) P
qu(" by, vees b )z X

q p
q

Ilrqeo,-sp 11 r(g-s)

j=2 j=n+1
Xqu—l (1+b|—a1, veay 1+b1“ap; 1+b1""b2y ey 1+b1“‘bq; "x)’
P

Ay, v ap)=
bp,ooees b[[

=x"VE(l—a +by, ..., l—ay+byil=ay+ag «ooy L—ai+a,:x),

1
Ggq(x

®yHKIMH, BHpaxKaomuecs sepes (-QyHKIHO
ATy (x) =24 Ggg (2777 [ vi2 + /2, u/2~v/2),
AT, (x) = 4 G (47 %% v/ u/d, w4+ A 04— /4, Yst pid—v/4),

" mn -2,2 W2 =vf2=1)
Yy () =2 (27| oo, s s v ==t )

WKy (x) = 247168 (7% |2+ vi2, p/2—v/2),
MK, (x) =

= gl GR (4T L0/ /4, Yo+ /A + /4 — v/4+ w/4, Yo =vi4+ p/d),
e ¥ 1, (x) = nl G}§(2xl Ve ),

v, —V
o, =0 (2], ),

K, (x)=a" "2 cos vt G%; (gxl Y, )'

Vy, =V

u bl (9-2,2 Yo+ ¥/2 + pf2
2 Hy (x) =27 Gy (2 I*/z+v/2+u/2, W2 =iz, W2+ vi2

-2 31( 9-2,2 Vot vi2
(£) =Y, (x)=n""cosvu Gi3{ 27 "% l’/z"i-\'/?, - w2>,

2%
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-1 21 6—2,2 w2+ve+
£ [y () — Ly ()] =z~ 2% 013(2 % \u/2+v/2. e w2t T u/2—v/2>’
-1 21 (52, 2 Yo 4 v/2 + W/2
¥ [[_v(x)—Lv(x)]=n 9% cos vt 013(2 x lI/2+V/2+M/22. 2 v, u/2+v/2)'

—gh~! ! ~2,2 fo+ 12
Sy, v (%) =2 I‘(‘/z-—u/2——v/2)I‘(‘/z—u/2+v/2) (2 Yo+ 12, V12, -v/2>’
-3 1{ .2 Y,
Bxy=ntol( lv,o,z_v),
~th allf 2 Y,
1,07y 0 =R ([, 0y )

177, () 1y (%) = n ' Gl [ P

+0/2, 62
W+V+0T V+O-—1 WFET=V O=L=V |,
2 ? B ’ ] s 3

S 1, () Iy () =22 GS (5 |/ + w12, wid=vi2, wid wid+1h),
1, () 7y (1) = cos (27 wm) 635 (& |0, 1y iz, —vi2)—

—n'lsin (27 W)G&)( 1/3, 0, v/2, —v/2)

Yy 4 /2 )

1,
Iy (1) Yy ()= k63 V02, W2, W=V

-1 _— 1,
Iv(x)Kv(x)=2 n 1/2G%é<x2|\7, 0,2-v>’

P K, ()1 (x) = g leo3M2=s Ggg ( &_ 5t l wid+v/2, uid+Ys, nl/d nid—v/2 )’

0/2 G2+ s
v+pt+o - pt+O—=v O-—=V—p
g T - 3

’ 2 ’ P

£ 1, (%) K, (1) =27 ' G [;:2

1
HHP (x) Hg) (x) =" 2cos vz G:;’CI;( x o+ /2 )

2
‘ W24V, k2—v, K2

2 -1 30 Vo + 12
K (x) =27k G5 (o 1v+u/2, - 2, W2

1 40 | 42 02, G2+ U
KKy () Ky () =270 Gy [ X" |vtuto v+cz—u , u+i_v , U_;,_.u ,
PR : ' 3

x2u K2v (xem‘/4) K?v (xe——m‘/4) —
— W3 GO ¢ 2, w2 e, W2 w2 =),

1 =% __rem+1 11
e My () =T R wm O

1 =%x/2 _ 20 —k+1 )
e Wk:m(x)_cl2<x|m+z+'/2, I-m+Y% )’

e W, () =

1—k+1 )
i ltm, hrl—-m )

1 2 R+I1+1
(‘/~+m—kJP(‘/z—m—k)Gl2(x\l—m+1/z. m+z+1/z)’

- i Mogk=e 40 ((9=242 Yum Bf2, Y5~ B2
e W () =n"Tx"2 /200(2 l‘/z+m/2:‘/z—m/2j mi2, —mf2 )’
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s o=+ D ~5/2

e+ ki2, Yat Rf2
e Weom (2’\'): T (Lhtm—Fk T (o—1m—k) R v R

42
G\ # l mf2, ‘et mi2, —m2, h—mf2 ) ’

a='"aT (1 +2m) —2.9
W, m (£) M—g, m (x)z—m";I—G (2 252

14k, 1—-%
Yo, 1, Yot m, Yo — )
xt We, m (2ix) Wg, m(—2ix) =

_ am— e Gl 2‘ Yok 124k, k12 —F
T T (htm—BT (h—m—k 24 102, e+ 102, 124 m, 1/2-m)

—1/y ~40 -2 .2 R+1, —k+1 \
Weym (%) Wepym (%) =n ! Goy (2 * l’/z, Lmdty, —m i )?
e . TOx -a, —b
2F1 (ai by c )C)—- T T (a)l“(b) l
. . ___T@Erara 14 —-a, =b, —¢, —d
sFaa boc die f [ —x)= T@I'®T (@ 044( l -e —1 —l)

q
Tlre)

. _ ]_1 ayq, —-a
oFg (@ ooer ags biyoony by —x) =1 x G} q+l( —1,—b, bq)'
Hr
j=1
g+1,
LBiew.B
E(p; ariq; Bstx)=Ghly p(x al,...,ag)'

OTHOCHTeJBHO APYTHX chmeurasbHeIX QyHKLHH, BRIpaxawomuxed yepes G-yux-
LHi0, B YaCTHOCTH koMmOHHanuil d¢ymkuuii Jlexamppa, a TakXe KoMGuHaunui
060oOmIENHBIX THIEepreoMerpuyeckux psamos, cm. C. S, Meijer, Nederl, Akad.
Wetensch.,, Proc. 43 (1940), 198—210 w 366~378; 44 (1941), 82—92, 186—194,
298 —307, 435~ 451, 590—605, 1062—1070; 49 (1946), 227 —235, 344—356, 457 — 469,
632—641, 7656—772, 936—943, 1063—1072, 1164—1175; 55 (1952), 369—379,
483—487; 56 (1953), 43—49, 187—193.

I'unepreoMeTpHaecKHe pAgbl OT MHOrHX nepeMennsix. CM, takxke BT®, ra. 5.

[unepreoMerpuieckye psiipl OT JBYX HepeMeHHriX. Bo Bcex JBOHHBIX CyM-
Max m u n Mensawotesa or O go co.

@ s Bl @)
Fila B 85 w5 gy = Y~ oy,
) O (@, ) B
Fo(a; B B v ¥5 % y)=LW"%"’
O @, @), By 0

Fy (o, o/, B, B3 v; % y)=ZWx "

. ‘. N @ Brn s
F4 (a, ﬁ» Y, Y5 X y)_ (\7)’” (y')nm!nl ¥y

. XY @D ®m s

@, (o, B, v; 1, y).—ZW"C ¥

! B, By, mn
(Y)m.l_nm !

QB B v &Y=
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®)
O (B, v %, p)= Z W!—xml/",

Opgn Om o
(v)m Wipmint * 45

’, m+n m,n
1]:J‘2 (a: Y, Vs X Y 2 (V)m (vl)ﬂ minl E T
@)y @), By

Wilo, By, v % 9)=

Eilos o, B v 4, p)= T Myt
- Y (o), (B)
B (o, B w5, y)=2‘mﬁ;ﬁ:ﬁ "y,

OTHOCUTEJILHO APYIWX THIEPreoMeTPHUECKIIX PSIOB OT JBYX MePeMeHHEHX M.
BT® I, n. 57.1

Innepreome'rpnqecxue psmBl OT MHOTHX mHepeMeuHnX. Ble cymmupopanus
BexyTest or 0 go oo.

F (o By oo Bus Ypooves Vs Zis ooy zn)=
(0 o A my (Bydm, - (‘j )m m m
)‘ : : !
= -

n
(\’l)m1 (\n)mn mylavomyt #1 "R
\ Y (ﬂl)ml (ﬁn)mﬂ m m
T = 2™
d)2 (Bl; veey BI’L: Vi %1 eeey 271,) (V)m Foam mll T ] "1 e 2y
(a)m tootm m m
. . n 1 n
W 05 1o ¥ 21 e )= ) (e AP e MR

Anumunraveckne GyHkuuu W uwrerpaasl,. Cu. takxe BT III, ra. 13.
TTossbte SIIENTHYCCKHE HHTErPAE

/2

K= [ (1=#sin? @) dp=27"Fy (U, Y 15 42)

0

a2

E (k)= J (1 — &2 sin? cp)‘/g do= 9-ly Py (=Y, sy 15 R2).

0

Tera-dyuruun
B (v1T)=(=im)" = ) exp[=in(v—"s+n) "],

f==—CO

8, (0] 7) = (—ix)~ "k }_] (=1)"exp [~im(v~Yo+n)? v],

=00

0 (0| ) = (—i0) ™% D (1) oxp [—in(o-+n) 51,
=00

oo

05 (v 7)) =(—iv)~" D exp[—in(v+nyTl],

fla= me 0O

84 (v} 7) =6, (v] 7).
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Ykazanube 3pech panbl CBA3aHEL C ONpejnedeHHaMH, ganuniMH B BT III,
papencraa 13.19 (10) — (13), npH moMoOmIH MHMMOro IpeoGpasopanus $koGu, cm.
BT® 1II, pascuersa 13.22 (8).

Mopuduuuposanusie TeTa-QyuKIHA

B (01 71)=8, (0| r)=(-—ir)""2{ 3 exp [—irt (v + Yo+ n) 7] =

n=0

— 2 exp =i (v+Yatn) v }
n= -1

By (v] ) =(—it)™" {Z ~1)"exp [~in (v =Yy +n)f v~1] =

n=0

- Z (—exp | —-m(v-—l/o—kn)z'r“]},

n=-1

s

B,(vi7)= (—ir)“‘/z{ (=1 exp [—in (v +n)2 w1 —

3
Il
>

- g (=D exp[—in (v+n)?2 171 },

n=-—1

B, (vl'c)=(—ir)"1/2{ iexp[—m v+n) Tl —

— :Sj exp [—in (v + n)2 71 }

f=—1

Pasanynnie ¢yuxuua. CM. Takxke BTO III, ra. 18.

oo
xgsa
b )= [ iy ds
0
o0
xS
vin) = [ ds
0
fe) (o]

sta

k)
. X _ X
v (%, a)—f TetrarD) ds'"f TeTD 95
0 a
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