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NPEJUCJIOBHE

Llenu, wcropust u opranusauus <«Tafann nirerpaasHeix npeofpasopanuii»
GeiI OMHCAHM BO BBEJEHHH K NepBoMy ToMy. [Heckoasko Gofbile HOJIOBHHBL
nangoro BToporo (H UOCHKe[HEr0) TOMa CucTan asioT Taluius! HITEerpaJJbHHX
npeoGpa3oBaHui, HE BOMIEIUIMX B NEPBLI TOM, a OCTaJbHAst YacTh TOMA CO-
JEPIKNT HHTErpajbl OT BBICUIHX TpaHCUEHAEHTHHX QyHKM.

MMox ofuuM wasBarueM <«[IpeoBpasosauns Deccens» Mbi gaem He TOJMBKO
XOPOIIO H3BECTHBIE IpeoGpasosaHust [allkedas, HO u Jpyrue IpeoGpa3oBaHusd,
SLPAMH KOTOPHIX CJYXKAT LWIHHIpHYECKHE M pojcTBeHHBE uM dyukiuu. Kpome
TOro, AaHH TAGJIHUBI HHTErpPajoB APOGHOTO MOpsiiKa, a Takke IpeobpasobaHHil
IFunsBepra u Crunreeca. Hackonpko HaMm H3BECTHO, HE CYUIECTBYeT J0CTATOYHO
o6lunpHEX TAGMUI I BCEX NpeoSpazopaHuil, BRIOYEHHBIX B 3TOT ToM. Jlas
HEKOTOPbIX H3 HWX BoOGUIE H3BeCTHO OUeHb Mafgo nmap ABOMCTBeHHBIX (QyHKuui.
Tlepeueny mnpeofpasosanwif, BkJIYeHHbX B 06a TOMa KHHIY, MNpuBEJeH Ha
crp. 9 n 10, .

Bropast yacTe TOMAa COAEPKHT pa3/HUHLIE HMHTErpadsl OT BEICUWIAX TpaHCUeH-
peutHsix  @ymrnuil, Hekotopele n3 »THX uHTErpasos He moryr GBITL NpepcrTa-
- BNeHbl B BHIAE HHTErpajJBMEIX npeoSpa3oBanuit karkux-To QYHKUHH, Apyrie He
OBl BKJIOYEHbl - B TaGMHIBl HHTerpalbHbXx npeoGpasoBaHufl ¥ JaHbl 3}€Ch,
Boofitte roeopst, uHTErpal, KOTOpLH MOeT GbiTh 3amMCcaH B BHIE HHTErpadb-
HOro NpeOGpa3OBaHus HEKOTOpoi (QyHKIMH, Gollee BeposTHO HAaHTH B TafIunax
TakuxX Npeobpa3oBaHuil, YeM CpeAM HETErpajoB OT BHICIUHX TPaHCHEHIEGHTHHIX
dyukuufl. OTH HHTErpanu pacmoNOXKewsl B COOTBETCTBHH C BHAOM MOXLIHTE-
rpanbuoll dyHxkuuu. Msi nogssyesmcs 3xech pganHod Ha cTp. [2 neprBoro tToma
Hepapxuedl Qpydruufl, npuideM, Kak H B II€DBOM TOMe, CHOKHHE QYHKIHH KJaac-
CHQUUHMPYIOTCST B COOTBETCTBHH ¢ <«HauBRICUIeH» BXoxgaumiedl B Hux Qysxmied.
Cnncok ompegmeseHui BHICIUUX TpaHCHeHJMeHTHHIX GYHKuuid mau B Ipuaoxexuu.

Mpr BeIpaXcaeM NPH3HATENBHOCTH H GJarofapHocTs TeM Xe JoJNiIM # opra-
Hu3auusiM, 9TO H B CBsI2H ¢ MepBHIM ToMOM. Mbl 6aarogapuM Takxe JKoHa
B. JlxoHCTOHA, KOTODHIH uMTaJ FPAaHKH M OKA3LiBAJd XDYryI0 LEHHYIO TeXHIYe-
CKYIO MOMOMb.

Hcnpasnenuss omuGox, Lo6aBJeHdst W NPeANOxeHHA 06 yJAyuIIeHHH GYAYT
¢ 6IarofapHOCTBIO NMPIIHATH aBTOPaMH,

A, Spdeiiu



CTAHJAPTHBLIE ®OPMbI HHTEI' PAJIBHBIX
NMPEOBPA3SOBAHHH

Kocunyc-npeotpaszoanue Pypoe (§¢, raasa I)

oo

[. [ (x) cos (xy) dx.
0

Cunyc-npeoGpasobanie Pypee (Fs, raasa II)

o

[ f (x) sin (xy) dx.

0

DkcnorerUHanbuoe npeodpaszonaune Pypoe (¥, raasa [11)

o

( f(x)e ™4 gy,

— 00

peoBpasopanne Jlanwraca (¥, raasa 1V)

f f () e=P! dt,
0

O6parHoe npeobpasosannte Jlanaaca (rrasa V)
ct-ioo

' g (p) eptdp.

2ni )
c—1io0

IpeoSpasosanue Meaamna (9%, raasa VI)
f F ) x5~ dx.
0

O6patuoe npeoGpasosanve Menauna (raasa VII)
c+ico

! r g(s)x %ds.

20ti

©
t
8



CTAHIAPTHDLIE ®OPMbl MHTEI'PAJIBHBIX TIPEOBPA3OBAIIHH

ITpcoGpasosanue Iankens (Py, raasa VII)
J F(x) Ty (xy) (x)"™ du.
0

Y-npeo6pasosanue (9)y, rr1asa 1X)
r
| F(0) Yy () (xp)  de.
§

K-apeoGpasopaune (fy, raasa X)

( T (x) K (xy) (xy) * dx
0
H-npeodpasonanue (raara XI)

oo

[ 1) 0 d.

0

[IpeoGpaseBanne Konroporuua — JleGenera (raapa XII)
j f(x) Kig (y) dx.
0

HWurerpaas: ApoSHOro nopaika B cybicae Puvana - Jlaysumas (N, rnasa XI1I)
Y

—_ ‘ F) (=)

HMurerpam npo6uoro mopaaka B cumiede Befoaa (W, rnasa XIII)
W
Ll—) ff (e =y dx.

IMpeo6pazosanne Crusirveca (B, riasa XIV)

5]

[ SIS
ity

O6o6mennoe npeoGpasosaune Cruitheca (By, raasa XIV)
oo
" f(x)
J (t+y)®
0
TIpeoGpasopanue 'niabepra (raasa XV)

[hel

SR VI ]
w S?:;dx'

-



[MPECBPA3OBAHUSA BECCLEJ,

NI
WHTET PAJTbHBIE MMPEOGPA3OBAHUY, SJPAMIT KOTOPLIX
ABAAIOTCH GYHKIMH BECCEJIH
WJIM POJCTBEHHBIE UM OYVHKIIMU

PJTABA VIII
NPEOBPA3OBAHUA TAHKEJA

Mbl HaseiBaeM QyHKIHIO
o0

g (V) = 9o (5 )= [ 1) 1y () ()" e

0

npeobpasosanuesn Iaunxean nopadxa v dymxuuu [ (x). 3nech y npoBeraer mno-
JoxuTeNsible 3Hadenus. s kpaTtrkoctn vw Gyaen vacto nincath ¢ (i) rmecTo
g (y; v). Dra dopma npeobpasopannsg [aHkess HMEET TO NPeHMYUIECTBO, UTO
IpK v=z !/, OHA NPHBOIMTCA COOTBETCTBEHHO K CHHYC- H KOCHUYC-Ipeofpaso-
Bauuam ®ypbe, MHOrHe aBTOpPH ONpPEAEIAIOT INIpeobpasoBande [awkeas mo-
psigka v byukuuu [ (x) dopmytayu

oo

[ 70 v (en) w e
0
UK

[ Fe1yl2 )
0

Mpeo6pasopanue TaHkesas oGpaTHo camovy ce6e (cM. 8.1 (1)), a moToay aas
Hero He Tpebyercst TaGaHU OOpaTHHX INpeoGpas’oBaHui,

B xuure I'. H. Barcona (1949) mano pmeranpHoe J[0Ka3aTeNLCTBO TEODPEMBI
ofpaulenns ans npeoGpasoBauds [aHkeas M BBIUMCAeHH! npeoGpasosanis I'aH-
xels mas Muornx dyekinf. Teopus u npusioxkenuss npeoOpaszosanuil [ ankens
ONMMCaHbl BO MHOTMX KHHrax IO iiHTerpatav Pypb2, cped KOTOPHIX OTMETHM
kuurn Ciegnona (1955) u Turumapwa (1948).

Us npusemensbix B 5TOH rJiase nmap npeoGpasoBaHdil MOMKHO BBIBECTH HO-
Bbi€ mNapesl npeofpaloBaHHH ¢ NOMOUBLIO METOLOB, YKA3aHHBIX BO BBCJCHHU
K rtoMmy 1 »Tolt kmirp, a Tagkke ¢ TOMOwbI0 OOUUIX (Dopuya, YKa3aHHHX
B 1. 8.1. Tpuxomu (1935) oTkprLT coornotucie

P~ g [y Wl sh=sTV e {2 [ont]; 571}

MExXny npeobpasopanusyu [ankeas u Jlamtaca. DTO COOTHOLIGHHE MOMKHO HC-
TMOIb30BaTh, YTOGH BHUMCAATH 11PCOGpa3oBaHua [aukesas ¢ HOMOWbI Tagann
peobpazopannii Jlanaaca s oSpatHex npeobpazaBanull Jlanaaca, conepxamuxces
B riapax [V u V roma 1.



12 La. VIII. IPEOBPA3OBAHUY FAHKENA {1
8.1. OGuue dopmyas
e f 1) Ty (29) (x)' de= g (; ),
y>0
M | [ &) I ) ) a, a0
0
Rewv > -1/,
@) | flax), a>0|utglaly;v)
) | x™f(x), m=0,1,2 ... y"“q?( " )
X(UEJ [y 1t™ g (y; v+ m))
@ | @, =0, 1,2 ... | )" (5 =
rjie
z=y TV g (g v —m)
5) | 2ve1 (2) | yewv="D+yewv+D
¢ 11
® | x=1 i (x) g [ gy v—1)
I
@ | > e [ g v D
¥
@) | x7"(x), 21 B I ()]t %Y X
Rev+1>Rep>0 i
X [. n\‘—l-H"/z (4% — nz)u—l X
0
X g v—p)dny
O [+, 2! ()] 7 Y x
Rev=3/;>Repn>0 .
X J n’/z—l«l—v (2 — yz)u—l %
Yy
X g (g v+p)dy
(10) | 2v [ (x) v-)yglyv+1)—.

—(v+"dyely, v—1)

———
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8.1. OBIIHE ®OPMYJIbI

P j F0) Iy (28) (o)™ dx = g (s ),
y>0
an | =7 )m [2/4m=p (s )] Y™ g (g v+m)
m=0,1, 2
02 | CED) T ) | - o e v—m)
m=0,1,2 ...
%
(13) | £ B gt x| BT E (uygR g (s v )
0
X f (®) dt,
Rev+1/;>Rep>0
e B e S e P SR
X
X [ () dE,
Rev+4+1>Rep>0
(15) | 2" () x%~V x 2T (u) y'hY X
x y
o O e O B B Vi S
0 [}
X [ (8) dE, X g{n; v—2A—p)dn
ReA >0, Rep>0
Rev > Re(d +11)—"/y
(16) 21 (py gtV X

2h 1 () £V
XJ g‘/z—l—u~v(§2_.x2)u—l X
x

Xf()ds, ReA>0
Rep>0, Rev>|Re(h —p)]—1

y
X g vEA+p) dy
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14 Ta. V111, TIPEOBPA3OBAHUSA TAHKEJIA
8.2. MpeoGpasoBanua Ianxkens HyJneBOro nopsixKa;”
aJieMeHTapHBle PyHKUMM
F() [ 1w go ) ()2, >0
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TTABA X
K-NTPEOBPA3OBAHUA

Mur nasmBaem K-npeo6pasosanuen nopadxa v byukuun f(x) dyukuHo

R0 07 (0 = [ F ) Ky (x) (o) dx

]

KOMILIEKCHOTO TEPEMEHHOro y. Jro npeodpasopande Ouao BBefeHo Metiepou
(C. 8. Meijer, 1940), koropr#t ganx dopvyay obpawmenns 10,1 (1) u TeopeMn nmpen-
crapaesnss, ITpeaGpasoBanne Guiio patee uayueHo Boacom (Boas, 1942a, 1942b)
u Idpuefin (Erdélyi, 1950—51).

B cuny coornomenn#t mexay QysExuusaMu Beccens nepsoro H BTOPOrO poja,
¢ ORHOH CTODOHH, ¥ MOAMGUUMPOBAHHEMU (yukuusmu Becceas Ky, ¢ ApYroH,
K-npecofpazoBanne MOXeT ObITb BHIPAXKEHO Kak JuHefiHas KOMOuHAauHst JOGHX
IBYX u3 npeoGpasoBanull Hv, H—v, v, Y—v. Onraxo mepesernoe y B npeobpa-
30BanusAx [ aHkedst H Y-npeofpasoBaHusiX, BCTPEUYAOIUXCH B 3THX BHPAXKEHUSX,
OTPHLATENRHO, & JHIIb HeMHorue npeodpazoBaHus [amkens u Y-npeoGpaszopanus
CXOAATCH [ UTPHUATCABHBK (MJIH KOMIVICKCHBIX) 3naucHyiii y. O6partHo,

7 Hy {f (x); v} =
=exp [(v + o) mif2] &y (F (x); 1y} + exp [— (v + Vo) mif2] &y {f (x); — iy}

a Dy {f (x); g} =
= —exp [(v+ ) 7i/2] Ry {f (x); iy} —exp [— (v —1/2) wif2] &y {f (x); — iy}

C ROMOUIBI0 3THX COOTHOHIEHYH MOXKHO BHUHC/IATH Npeodpasosanns [auxens u
Y-upeoGpazoBapusi, HcNOAb3yst TaGauusl K-nmpeobpasoBabuii. ORHAKO BO Muordax
caydasx NPHXOUTCA paccmarpuBarts K-mpeofpaszoBaHus Ha MpaHHue NMOJyIIO-
CKOCTH CXOJHMOCTH H, YTOOH OCECIeYHTb CXONHMOCTh, MPHXOAHTCH HAKJAIHBATH
JIOTIOJIHHTE/IbHbIE OrPAHWYEHHsT HA mapaMerpel. Ecan v = + 1/, 7o K-npeo6pasona-
HHe CBOAMTCS K OpeoGpasoBaHuio Jlamiaca

Ry, () g} = (/22 2] (x); 1)

W yKasaHHLIE BHIIE COOTHOLIEHHS CBOJSTCH K BEIPAXEHWSM CHHYC- H KOCHHYC-
upeoGpasosanuii Pypne ucpes npeobpasopanust Jlamaaca.

W3 npupeselHbx B 910} raase Map npeofpasopanuil MOKHO NOJyYaTh HOBHIE
Mapel ¢ MOMOIUBIQ METOAOB, YKa3aHHEIX BO BBCAEHHH K IEPBOMY TOMY, a TaKke

7*
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¢ noMompio obumux ¢dopmya ua m 10.1. Cpase ¢ mpeofpasoBanHem Jlamiaca
B JI060ft U3 ABYX HOpM

X
Sy (x); g}= MS{ J(x"’—tz)""’2 5=V (tydt; y {, Rew> =1,
0

T (v+ 1)
Yhgmvylh=v
S0 0 ) = TS [ = Rl (0 B, Rev > 1
Yy

MOMKET OHITh HCMOJb30OBaHA [JA8 BeuHCaenus K-mpeolpasonanuii ¢ NMOMOIBLIO
Tabaun nmpeoGpaszonanui Jlamnaca, gamumx B raase IV,

10.1. O6ume dopmyasl

F( [ 160 Ky (o) Gy v =g (65 )
0
c+i oo
W |m | ewveota |
@) J f (ax), a>0| a=t g (yla; v)
@) | ™ f (x), m=0,1,2 ... | ;5 x
X (=557) o™ g g+ m)]
(4) xmf(x)v m=0, l, 2, “ee y1/2+v><
X(=57) gty v—m)
) | 2ve=1f(x) | yewvr)—pgwv—1
® |+ () g [ g v+ 1)
Yy
(7) | x7*f (2, Rep>0 | 217F [T (]~ g * % X
% fn‘/z—u—\’ (nz—yz)“’—l e
Yy
X g (n; v+ u)dn
@ | 2v/ (x) =)y gy v+ )+
+ vty gly; v—1)
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Re (o+v) > [Rep|—%/ o T
—3 <Re{(A4v+a) <, 044 a—l A+o Rk )
= ]/4+ v/2, b=1/,~v/2
[=34+v[2
—v—Y, —_972 2°hT w2+ Y vy
(40 | x7V " exp (= 27%F) G MR SV in () X
X [Du (x) — Du (= %), .
Re(u+v) > =2 | s p, (£ +L.£+v+, y)
Re > — 1 2°2 2
2) | Prexp(~272AM,, ,(27'4%), | 2hrensd
Qe(2m2u+ e S
Re(x~2)y>0 ><G:34 ‘, _ﬁhk
Re @k =2 +v) <=1} Rk 2, h s =9,
1=3],+v/2
(43) | P exp (= 272N W, , (2714, QA =12y = o V4 ¢
Re (2L +v) >2|Rep|—~7/; T OL+VRAATW T Ot VA o
T(w18) TOL+A—~n—vD)
X aFs (1, fa+v/2+ 0 +p,
' e+ v/2+ A —p;
oy v+3/2, ¥yt A~ +v/2; ~12[2)
(44) | = Bexp(2714%) x 27 V=1V g exp (27%4%) Erfe (4/2)
X W—V/Q“‘l/g, v/2 (xz)’ '
Rev>-—1
(45) | s Fexp 272N W,, Lp (271K, | LR T xovly
3 X T(—n+ VR T (s — %=
=3 <Rev<—2Rex Z9 g 19
Rex < !/, X exp(27°°) We, m (27 '47),
k=% +v[2, 2m=xn+v[2+1
-2 2 - -
(46) | £ exp (2774%) Wy, 4 (27747, s | 2T =t T h—n—w)]” x
Re(@A+v) >2|Rep |~/ % G2 ( I, ~p—A B4
Re (2% +2) +v) < =¥/, M1, —%—=A~1, b k)
Re (% +A) <0 h=11 w2, k=1[{~v/2,
=3/4+V/2
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o
w

f(x)

[ee]

[ 109 Hy (o) () iy y>0
0

(47)

mn 2]8p e @y

Gpq (M \[31, Bq)’
ptg<2(mn),
jargAl< (m+n—p/2—q/2)n
Re aj < min (1, 3/, —v/2),
ji=1 ..., n

Re (28; +v) > =5/,
i=1, ..., m

-1

i2 X
n+1, m+1
X Gyit p4s <Z

h=1+ 2, k=1],~~[2,

(22)

LB e [’,q y
1, a’I, . a;a, k, k)

I="3/y+ v[2
_yz 1_1 r—_l_——
= Y=g T ey By

O T. Beftrmen, A 3ppefin, 7. I



TMTABA X
NPEOEPA3OBAHNA KOHTOPGBHYA — JIEBENEBA

M. M. Kouropopnuy u H. H. JleGejen (1938, 1939) puiBesan mapy ssanmio-
obpatiusx GopMyJ

g@= [ 1 Kis ) v,
0

() =202 sh () [ g () Kie (9) 5" dy
0

¥ MCIOJIb30OBAJNH HX [/ DCHIEHUS IEKOTOPHIX KpaeBHx 3apau. [aabuefimie npu-
JIOXKeHHS K KPaeBbIM 3afavan Ouat paHsl JleGenerwiM n Konrtoposuueu, a marte-
MaTH4eckad Teopuf Grewia paspura JleGepesmiv (1946, 1949). CaenyeT oTMeTHTs,
uro GyHxuud Kig (y) BemecrpeHHa, ecad X BEmECTBENO W J NOJOKITEAbHO.
Huas ¢opma cooTHoleHu# Gbi1a yCTaHOBJeHA B OTMeUYeHHHLIX Bhlle paforax.
Cu. raxxe BT®, 1. II, crp. 87.

B sroli rmaBe MBI faeM KpaTKHil COHCOK HHTErpajoB, COOTBETCTBYIOUINX
neppoil M3 yrasaunnx gopmydl. Iiterpaluy, COOTBETCTBY IO UIC BTOPOI (hopMye,
MOryT ObiTb BBIUHCJEHH C IIOMOWIbLIO TalJAuNLl, NpHBeseHHo# B rJiase X. Mol
CUHTAEM Y HOJOXKUTEJBHBIM, XOTA HEKOTOPble U3 NpUBeJeHHbIX HMIKE HTErpasaoB
CupaBefJuBEl M DU KOMIVIEKCHEIX 3HAUCHHUAX Y.

12.1. ®opmyasi

f(x) [ro e was y>o
1]
(1) | xsin (o), |Ima|<n/2| 9~y sha exp (— y cha)
(2) | cosax, |Imal<n/2| 27 lrexp (— ycha)
(8) | ¥ th () Py (2) (27 ) o720
(4) | * th (see) Kie (B), 27l (By) " (B + )" exp (—B=y)
largB| < n
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() [10) Kz ydn, y>0
0
(5) | xsh(wx) Koy (0) 'l expl — y— %
largal <w/d| Zh'R p( v 8y)
(6) | x sim (mx/2) Ko (@) why o p( VA
2'fall sa
larg a| < at/2
(1) | el (ox) Kie (B), 2715 K, [(y? + B2+ 2By cos o) "]
|Real t |argB] <=
(8) | x (x? 4—:12)_1 sh (zx) K;x (a) 2712 (K (a), 0<y<a
a>0,n=01 23 ... 2‘]3.521”((,)](”(!/), a<y<oo
(9) | xsh (rwx) Kie (0) Kix (B), T oexp |- (L p B B
largal+]argpl<m/2| * p[ 2(B “+y2)]
(10) | xsh (7ax/2) K;yp (@) Ko (B), LI [_ @+ ﬁ)l/z]
larga|+|argB| <m 22 2 (@) ‘
z=(y% + 4ap) e
(1) | xsh (1) Kpyyqn (0) Kppp g (@), | 0, 0<y< 2
2
a>0 —22‘;r12m[(y+2)27~ + (g~ 2)?],
20 <y <Coo
2= (y? — 4a2)'.’z
(12) | xsh(mx) T (A +ix) X ov=ly' (ay) (g +a)™* %
XT (A =ix) Ky (o), XT A+ Ky (y+a)
Jarga| <m Red >0
(13) | xsh @rx) T (A+ix) X 2rhs .
X T' (A = ix) K1 (a), T (=4 ]y—al) K (lg=al)
a>0, 0<ReA <
(14) | xsh(me) T (A4 ix/2) X o2 (28 K 2
X T (A —=ix/2) Kpy (a), 2 . (2, .
|arga| < /2, Red >0 = (y? + a2)
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1) (1) Kix ) ax, y>0
0
(15) x th (mx) Kig (@) nay ' e | = (12 e
T (s +2) T (s — ix/2) 7 (F5w) ool- @ et
|arga] < m/2
(16) | xsh (o T +in) T(A—ix) X | 27 %0 (ag/z)* @2~ 1M~ Ky (2),
) J A
X PHh (B Ky (o), 2= (4 + a? + 20By) "
larga | < /2
larg =1 <=n
ReZ >0




PA3JIMYHBIE NTPEOBPA3OBAHNUSA

Fr'J1IABA XIII
HHTETPAJIBI IPOBHOTO MOPAOKA

My HasmiBaeM
Y
g (g W =T (x); y}=%u) f [(0) (g ==~ de *)
0

unrezparos Pumana —Jduysunss (npoSroro) nopadra p or dysxmus [ (x), a

h(o ) =B (4 )=y f [(5) (c—g)* " dx (**)
Y

unrezpasor Betian (ApoSHoro) nopadxa p ot ¢ydruun [ (x). BooGwe p u y
PacCcMATPHBAIOTCE KK KOMIUIEKCHbIE I€DeMeHHble, NPHYeM [YTEeM HHTErpHpO-
Banus A8 npeoBpasoBaHust (*) sasasercs orpesok s=yi, 0 <tf< 1, a s
npeoBpasoBauns (**) —ayw x=yt, t > 1, mm x=y+14 >0,

Muorse asrops o6osznavaior g (y; p) uepes M/ win Iﬁ_f, a h(y; p) uepes KMf

nmm K" f. Anrerpas
a
I Y (B
I" (!»1) !;f f(x) (x y) dx

unorga ofosuaualor JUf. TTyTem saMCHB TEPEMEIHOro ero MOXKIO BEpA3NTh
B Buge M, {f(a—x); a—yh. C npyrof# cTOpOHH, ecan moaoxuTh f(x) =0 mpu
% > a, ero MoxHo 3anHcars B suge 28, {f (x); y).

ITpousBoA¥Ee JPOGHOTO HOPAAKA ¢ MOryT OHTb ONpefefeHH (opMynravu

]
Dgf(x)=—§;ﬁ-9%n_a{f ®); x,  n=1<Rea<n,

dn
ds"

Tak 4TO TafMHIE HHTErpatoB EPOGHOrO HOPAZKA MOXKHO HCHONbIOBATH XHJIA
BHURCAE[HS] TPOH3BOAHBIX APOGHOrO MOPSLKA.

B cuucke JHTepaTyph YyKasakbl H3GpanBwe KHATH H DaGOTH, CORepxainne
ungopMalH 1o 'reo}a[m MHTErpaJOB u NPOHSBOAHHX APOCHOrO NOPAAXA.
B padote Xapau u Jlurrasyna (Hardy and Littlewood, 1928) comepxarcs

DL f(x) W,_o (B », n—1<Rea<n,
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nadsHefimue CekN, HAaCKOIRKO HaM H3BECTHO, W& CYHECTBYET IOCTaTOUHO
G HPHBIX TabMIIL [THTETPAJIOR APOGHOro MOPAIKA, XOTA MOUTH BO BCCX Tauauiax
UHTErpasoB BCTPEUaeTesl MHOIO MHTErpastoB TaKoro BHAA,

Pacmupenve onepatopos I, u W, 6eio Beegeno KoGepon (Kober, 1940)
n dpredn (Erdélyi, 1940). KoGep (Kober, 1941b) paccyorpes Takxe HHTErpaJsl
KOMIJIEKCHOTO Tmopsanka. Murerpuporanne mno uacTsiM ApoGHoro MOpsaka mo
KOHEUHOMY OTpe3Ky Beipaxaercss GopMyJoi

a a

(e wh@=ndi=[f@=0 g wdr
g

0

u Omso usyueno furow u Jloysom (Young and Love, 1938). Jas Geckoneusoro
NpoMeKYTKa GopMysa IIMeeT BIJL

[ @t wde= [t w k) dx
0 0

u Gnaa usyueHa KoGepom (Kober, 1940). B stux dopuyrax gp,o=R[, , 1
hy = Bf;.
N =
Omneparopst 31, u W, cBA3ANLL COOTHOWOIHAME C ONEPaTOPaMH audpepen-
UHPOBAUNA M WHTErDHPOBAHISA, a TakKke JPYyr ¢ ApyroM. Mel yKakem HEKO-
Topwie H3 3THX coornowenufi,. OcTadbinsie GyayT mepeuUHcIeHs B CIHCKe
obmux Qopmya B nm, 13.1 1 132,

X oo
et )= [roa, his n=[i@a
0 X
e woglhu=l), -G W =hls u=D),

Mty =0y v, Wy =Wy v

@®ysxrunn g (x; 1) 7 k(x; 1) MOXKHO paccCMaTPHBATb KaK U pa3 B3sITHH HHTe-
rpaj ¢ mocTOSIHHMAl Tpenenoy 0 B cayuae g M oo B clAyuyae A H nNepeMEeHHHM
BTOpPBIM TPRJENOM.

Cesi3n MexJy MHTerpanaMi ApPOSHOro NOPaAAKa H JAPYrHMH MHTErpadbubiMU
npeo6pasoBadHsIMKE BBIPAKAIOTCS CleyloiuMy GopMyIaMH:

g (& ) pY=p ML) p),
Fe 1 (x5 u); g} =Ry 1F (5); o),

M (g (v; 1); s) =~Fif.{li_§)‘9— W (); s+
T ()

WA (x; p); s}= MAf (x); s+ 1h

T (s+u)

Itn GopMyIH MOLyT ObITh HCIONIB3CBAHBI A5 BHIUWCIEHHS HHTErpasoB NIpoG-
HOro mopsjka IPH noMomu tadkauy npeoGpaszomanufi Cypse, Jlannaca, Memruna
u ux ofpameHuit, OTn QopyMyasl MOUYT OBITh TAKKE HCIOJML30BAHBL JUISI TOrO,
4yToGHl BHIBECTH 13 M3BeCTHON napw, nampumep npeodpasopaugit dypoe, HOBYIO
napy npeobpasoBaHuil ¢ ITOMOUILIO NHTErpupoBalusa APoSHOro mopagKa.

CBa3s MexNy HHTETPaiaM¥ APOGHOrO MOPAAKa ¥ mpeobpasomaHmsiMu Jlan-
daca Owra udyuena Jéuem (Doetsch, 1937, crp, 293—305) u Yunzepom (Widder,
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1941. erp. 70—75), JI&u H3yuILT TakKe HuTEerpadbHoe ypasueHle AGers g=N,f.
OTHOCUHTEJBHO CBA3H MKy HIIerpatadi ApPoCHOrS nopsiika M Ipeodpasosa-
unann Pypoe cu. Kobep (Kober, 1941a, aemna 3). Ornocireasio cBasd Memay
duTerpajami  apofuoro mopsaxka n onpeodpasosamnamu MeasuHa om. KoGep

(Kober, 1940). OTHOCHTeNLHO CBA3M MEXKAY HHTErpasaMu ApPOSHOrO NOpAAKA
u npeoGpasopanuamu aukens oy Spaeiin 1 KoGep (Erdélyi and Kober, 1940)
u dpaeiin (Erdélyi, 1940); cm. takke 8.1 (13)—8.1 (16). OruocHTeabHO npHIC-
Kepall HaTerpupoBanils LPOSHOIO NOPAAKA K TCOPHH TPHMOHOMETPHYECKHX DPIAOB
e, 3urmynn (1965, 1. 11, ctp. 200 u ca.).

Hnterpain npoGHOre nopsiaxka BCTPEUAIOTCS B BLIPAKCUNSAX PEMEHH JHgeii-
HEX AHQOepenLiaibubX ypasueunii uepes ompepesiciiie uuTerpais., B atov
KOHTERCTE HHTCrpasil APOGHOTO MOPSAKA YACTO HA3LIBAIOT npeolpasosanisiy
Biiaepa (cm., naupamep, Adme, 1939, crp. 258 n naaee). Nyf asaserca npeobpa-
soBanueM dilrepa mepsoro poaa, a Wyf npeolpazosanuen Sfirepa BTroporo pona
dyuknun f.

M, Pucc (M. Riesz, 1949) pa3Bus TcOpHIO HIITErPHPORBAHAS APOGHOrG NO-
piixa a1 GYHKUHA MHOTHX IepeMeHshX; oHA Gblma npumesena PmecoM m apy-
[PAMH 1Js1 peumreHust auddepenpiaibHHX ypaBHEHHH B YACTHHX NPOUIBOAHBIX
{cm., nanpumep, Baker and Copson, 1950, r1. I, § 7).

Y3 $opmya pJs NHTErpados APOGHOrO NHOPSAKA, NPHBENEHILX B 270 riase,
MOryT OGHITh NOJYYeHbl HOBhe (QOPMYIL! AR TaKUX HHTErpajos ¢ IOMOLUBIO
OGUIAX MeTORO0B, NEPeUNCAEHIHX BO BBEEHHH K [epBOMY TOMY, ¢ IOMOMbIO
obmuix hopMmyda, yeranoraeunnx Buiie 1 B nm 13,1, 13.2, a Takxke ¢ nomomsio
YKa3aHHBIX BBIIIE CBSI3CH MeMmIy HHIErpupoBaiilleM JPOCHOLO NUOPSAKA H APY-
IUMHU HETEPPATIbHHIMA IPEOGPasoBanligni,

18.1. Hurerpaam Pumana — Jluysuaas

1
1) @™ 10 =2 dx =
5 =g (y u
(1) | [ (ax) ™ ¢ (ay; )
@ | i@y a8, fT (s aly)
Ornocuredniio Tabauy cir. n. 13.2,
® | 7 g (g u—1) —LOEL
X
@ | 1o a g+
0
®) | 205 20y )

e
6) |1, Rep>0 TuTD
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- _I.I
f(x) [ gt J Fy) (w—)" Ly
0
RORER Re >0, Rev>0 | —L O ptv-t
(w--w
! v g
® | o Reu>01 S0 oP (1, = % 1413 = yfo),
larg (yla} | <m
(9) x\’—l (,\'+ (L)A, i .:,_).yu‘-{”.'-l I (v) 5
Reu>0, Rev>0 Ly
' N X o [ (=2 v nt v — y/a),
larg ylo | <m
(]0) xv—l (xz + (1.2))', u‘zlyll-i-\‘—l U v)
- Tm+w
Rep >0, Rev>0 ) v oval miw
X zpz("‘}w“:‘, T T
1 R
Bzl L), Re(y/o)>0
(1) | 271k 4 aby, abhyh i T ()
k=1,2, ... I+
v ooVl vtk
Ren>0, Rev>0 | XeerFu(— 2,4, 50, ., Xt
Py ptvsl BV HR—T __1_/_":)
k b k ? ey k 3 a’d ?
|arg (y/o) | <wfk
i 2y fo Vs R—
12) | x7% (et 2) ™% {[(e+2) et ] 4| 24 [y (0 + 2127 X
[V
I (P Ll XPER(y+1), largyl<wm
Rep>0
(13) | "7 1e™, Rep>0 | n’ (y/o)*~" exp (ay/2) X
X Iy, (0y/2)
v-1 ax Iy u+v=i oo i
(14) | V77 %, Repu>0, Rev>0 | 5irry Fr(v; ut v ay)
v—1 P2 rQ) vl
(16) | x"~ " exp (ax®), Ty X
Reu>>0, Rev>0 Fo(L Yt ViR—1
k=2’ 3’ 4’..' Xk kT: ® 3 ey B ’
wW+v uiv+l pEvie—1 - p
T % 20y £ »ay >
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v
() r 1™ |7 g =" ax
0
(16) | ™% Lexn (— a/x), Rep>0{ a 4" texp (— afy)
larg y [ <m
(17) | =M exp (— a/x), Repn>0 (;rny)"I 2o TH e.‘(p(— 21’) X
, @
XK,y (55), Rela/n>0
(8 | lexp (e, Rew>0 | @R ey (~2) W, L, (2),
%=,3“H“V/2. Re (a/y) >0
(19) | exp (ax™), Rep>0 . (Iri‘_:_l) s (G/Q)‘/z—-.uyu/%‘h %
17, 1
X (1 (g™ + 1y, (ay™)]
(20) P exp ((Z.Vl':z) e (/2) i yllﬂ-‘h e
X [Ty (ag™) + 1y, 0y ™)]
@1y | & exp (ax™), TG
Rep>0, Rev>0 Lt
Xl (v o ntv )+
ayu-'i v—1/, ' (v + 1) %
2T (UAv+1f)
13 |
X [Fz ('V+'§', "2',H+'V+'§, 14‘!‘/)
(22) | x /‘exp(—at I/), n=1 20,“exp(—-ay_%)
(23) P i (__ ax"””), 21"l".’zn—‘/?a'/z-!lyl’-/?"s/f %
Rep>>0 | XK, _, (ay™"), Relay™")>0
@) | ¥ Ty, T
Rep>0, Rev>0 Pav+v)

) X (I g+ () = b (u +v)]
25y | %~ 'sin (ax), Rew>0 | n'” (y/e)*~ % sin (ay/2) Ju—y, (@g/2)
(26) | £¥7 1 sin (ax), AR WY . ey

Rep>0, Revs —1| BTGV [1Fy (v; 1+, i)
—1Fy (v; g+ v — ioy)]
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Y
() T 1™ [70) (=0
g
(27) | sin (ax’/z)’ Rep >0 QRL—l/znl/za]/z—'llyum'!"/4 ",U' A ((Zyl/z)
(28) x—'l/z sin (ax‘/z), Rep >0 H%QH—1/2(11/2—Hy”/2-ll‘Hu_l/z (ay‘/z)
(20) | x° ' sin(ax’), agt PV T v 4 i) X
Rep >0, Rev> — D+ v 415
XF(V L8 vl %
12 +2;2,P«AV+—2‘,—4>
(30) x—u“/z sin (ax~l/z), 2“—‘ .-'nl/ Vo~ Hv u/2— 3/4 /o_.u (ay~‘/:)’
O0<Rep<l, a>0 largyl<m
(31) | £*! cos (ax), Repu>0 | &'t (y/oy* =" cos (ay/2 2) Iy, (09/2)
(32) | V7! cos (ax), R M0 . .
Rell,>0 Rev>0 2T L+ V) [1 (,,1.+V,ICXJ)+
+ 1P (v mt v, —iay)]
(33) | cos (ax'/z), Rep>0 oM Q=Yoo= lt A %
I
% yM/Q +s HLL o, ((Zyl'lg)
(34) e eos (Oty“lz), Rep>0 | 24 or g =1t M/? Yy J ih (@y‘/z)
(35) | x¥~!cos (ax™), LA M) %
Repn>0, Rev>0 Tas+w
X l-"z(V PR A (}__ti
(36) PPl Ll I (ax—’/z), _2“*I/2ﬁ’/za’.’z—uyll/2—3/4 %
0<Rep<l,a>0 XY]/:_RL((Z(/—’/:'), larg gl <n
) ni gt (u, —V)
@7y | P (1 =y, Re >0 mpli " - yy)
(38) | 71 P, (1 — yx), T (v g +v—1
Rep>0, Rev>0 T+
X ofy (=n, u+1,v; 1, p+v; 27 yy)
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¥
F ) ™ |7 g=-n*tax
0
(39) | £ Ch (1 = yu), @M, T O+ 1)
ReA>—1, 420, =1/, 2
Re >0 X g P (1 —yy),
a=x+u—'1/2» [3=7\'—'P-"‘1/2
(40) Pt C:{ (1 —vyx), @R D vt >
2 %0, —1, n!r‘(u;v)
’ X — 1, n 42, vy A1y
Re >0, Rev>0 fa(=mnt v,h—l—_/_l
m+v; 27 yy)
(41) V IC;\;Z (vxl,lg), (_1)’1 (?L)nF(V) Wyl %
Rep>0, Rev>0 2l D+ )
w5 - X sFo(—n, n+a, v; Uy, pl-v; y2y)
(42) | "7 Ch,,y (ve™), 2(=1)" gtV X
Rep >0, Rev> — 1/, Wy DO+ )
AT VT )
Xafy(=nn+d+1, v+l
3o W 4v + o1 ¥20)
(43) | x* PP (1 ), ———1‘(1;:?3{::_)” O
Rea>—~1, Rep>0 % p;a+u,ﬁ—.u)(1 -yy)
(44) | B P& B (ye —1), T}m:::?” L
Reff>~—1, Reu>0 > Pfla__u,ﬁJru) (yy—1)
ST -1 [§] TP(-B—-p—-n ~PB—-n-~1
(45) | 4=B-M—n "(1-2 \{)(f)ﬁ)x et %
0<R>< PZ g;yx), X(1 =27yl T p B () gy
ep< —Refi—n
ReA>0, Rep>0 | X Fy(—nntatp+l, 4
at+1, A+u; 27 yy)
- A—1 p(a, B) _ e LG+ PR A
47) | x PP (yx—1), (-1 TTEEntag Y p=1lx
ReA>0, Rep>0 XsFo(=n n+a+B+1,4
B+ 1,4+ QH'IW/)
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y
f(x) @I~ | () (g — )P s
b
A~1(] —o=ly )P po.f . T(r+a+ D () _
(18) | M1 (1 —27lyx)" POV (1 -y, STernToer Y TR X
ReA>0, Reu>0 XoFa(od+n+l, —f~n,2;
a+1, h+p; 2"1yy)
ara Ta+n41) o4 0+
(49) | % L% (Bx), Tarrarrd L 69
Rea >~1, Rep>0
50 A=l ;0 _ w4+ TR -
(50) | &7 Ly (Br), TG T YT X
ReA>0, Rep>0 X oFs (=1, Ay a+1, A+u; By)
51 A—1 ’_ﬁx o Vio+n+ DTN Al —
G [ =" 2™ Ly (Bx), mternoarw ¢TI X
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oo

g =S¢ B=[ )+ ax
0

npeobpaszoeanuen Cruarseca dyurnun [ (x). 3gecs HHTErpPHPOBAHUE BEAETCH 10
NOJIOXKHTENbHOH BEIUECTBEHHOH noJayocH, a y fB/AsieTcs KOMILICKCHHM IlepeMeH-
HbIM, H3MeHsioniiMed R KOMIJIEKCHOI NJIOCKOCTH, paspesamxoﬁ BAOJL OTpHLA-
TeAbHON BelIeCTBEHUOR [10.1yOCH.

TlpeoGpasoBanna CTHJAThECA ABJIIOTCA HTEPHPOBAHHBIMH HPeOGpa30OBAHHAMH
Jlamtaca

S (x); =& (x); 1 gk

TTosTony nHGbOPMALHIO OTHOCHTENBHO npeolpasomaunfi CTHIATbEca MOXKHO HaHTH
B TPyJAaX mo mpeoSpasopannsm Jlanmaca, B 4acTHOCTH B KHurax Yammepa (Wid-
der, 1941, ra. VIII) u Turumapma (1948, nn. 11.8 u 11.9). IIpeoGpasosauns
Cruntbeca cBf3aubl TAKKE ¢ HPOGJIEMOH MOMEHTOB AJIA NOJYGECKOHEYHOTO Npo-
mexyTka (Shohat and Tamarkin, 1943) wu, ciefoBareIbHO, C HEKOTODHIMH Lel-
HEIMH JAPOGSMHA.

Mu gaem Takxke Kpatkuii cnucok obobujennstx npeobpasoeanuti CTuarseca
nopsdka

oo

g 0=y (0 sh=[1(3) (s +9) P d
U

THE X ¥ Y UMEIT TOT XE CMBICH, UTO M BLINE, 2 O — KOMIJEeKCHEH apaMerp.
O6o6wentse npeoSpasoBannsi CTHIATLeca DA3IHYHHX NOPAAKOB CBA3AHHE LDYT
C ApyroM, a Take ¢ npcofpasopaimen CrudTbeca ¢ NOMOLIBIO HITEIPHpPOBAIIs
ApOGHOro MmopaAnKa

T (p) %0—1@0 =8,
I' (p) %u‘gp =T{p—p) Sy

U3 npupefelHbix B HHKecAefylOIHX TaGanuax Nap DpeoGpasoBaHuii mMoryT
GHITH DOJyuyelnl AaNpHeRIHe HHTerpastsl ¢ NOMOMBIO METOJ0B, YKa3aHHHX BO
BBeHeHU K IEPBOMY TOMY, OGIUHX (OpMyJ, yKaszalHbiX B TalJHlax, a Takwke
IyTeM NpHMEHEHHS! [IPUBEJIEHRIBIX Bbllle GopMyJ H Tabaul mpeodpasosamufi Jlamn-
Jadca M MHTErpaJoB APOGHOro Iops,iKa.
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14.1. O6mre Gopmyast
o) [ 1o+ dx=g(o), 1 arg y 1<
0
(1) | Flx) gy
@ | x ) [Ty de=y gt
0
@) s+ )™ (), larg el <st | (y~a)”" [g(a) — g ()]
(4) | F) —F(a) 2>0 (y+a)—l[2_l g(aem)+
x—a -1 —im
+2  glae )
= (@) In (yfa) — g ()]
() | glxe™) -glxe™™) 2t g (1)
©) | 1@, a>0 | g (ay)
() | ¥ f (afo) a>0 | g~ g (aly)
@) | F(x*) g (i) + g (— 1y
©) | I'(x) -y O~ ()
14.2. 3nemeHTapHble QYHKUUK
| —1, M<e<;mAl | g (2 [_wm ?)
1, M+ l<x<m+2 eIl

n=019 ...
@ | (a+x7" largal<= | (a—y)~ " In (afy)
®) | s Rea>0 | ‘Ggr |5 —In (L)]
(4 azj_xzi Rea>0 ?_:—y?-[%a—.;_ym(%)]

ay¥

(5) xv. - 1 < Rev<0 —m"b{ﬁ
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{6

[«
P J16) G )", Jargyl <
]
(6) xV n(a"—y")
a4 x (4 — gy sin (vir)
larga|<m, ~1<Rev<!
PRy 7 av—ly,
(7) a2 4 x? u?+ g [2(:05 (vrt/2)
Rea>0, ~1<Rev<?2 o oY ]
2 sin (vii/2) - sin (vir)
(®) | 2= —l<Rewv<! T [ Y _ oV ctg (vm) +
r—a a+y |sin(vm) g
v o
+5In (7)1
V1 1—n TWT@—vyv!
“ (I(:ir)(cz)]<a,'c 0<Rev<Re T(at—t
© ' b XoFyr(p=1, v; s 1—y/a)
10 | v P (a+x)"° largal<m | @@=~y ©, 0)
—Reo<Rep<l yP sin (o)
(1 | e, Rea>0 | —e™ Ei(—ay)
(12) | =%, O<x<b | ™ [Ei(— ab—ay)—Ei(—ay)]
0, b<x< o0
(13) | 0, 0<x<b | —e™Ei(—ab—ay)
e~ b<x< oo
Rea>0
(14) | £* e~ %, Rea>0 | (=11 4% % Ei (— ay) +
n
+ Z (=)™ (r ~ 1)1 oyt
F=1
(15) | x~ " e™0% Rea>0 | my~" e Erfc (a'2y")
(16) | £ e, Rea>0 | nha™"% — ny' ¢™ Erfc (a"2y")
(17 | Ve *, Rea>0, Rev<<l [T(1 =%y Ve™T (v, ay)
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7

7 [ro) 4~ ax, argy I<n
0
(18) 71 = e %), Rea>0 y~l [tn (ayy) — €™ Ei (— ag)]
(19) | £¥=1e~%% Rea>0, Rev<l | I'(1 =) 5"~ 1 e T (v; afy)
(20) | exp(— ax' ), Rea>0 | 2cos (ay’/’) ci (ayllz) -
—2sin (ay") si (ay™?)
@ | x~ " exp (— ax’), Rea>0 | — 2" [sin (ay”) ci (ay™) +
+cos (ay™) si (ay'?)]
(22) | £*exp (— ax™), 1 (2 + 1) g [exp (iay™ + Ani) X
Rea>0, ReA> ~1 X T (=24, iay') +
+exp(— z'otyv2 — Amti) X
T(—2%, —iay™)]
(23) |lexp (o,x”z) - 1]_1, Rea>0 1| In (ay ) - (Qay ) — 1 (ay'/ﬂ)
@) | e+ ik, larga|<m | 27! (y—a)_l[(!n )2 = (In a)Q]
(25) { (e + 7 n (w/a), larga|<swt #—a—)— [!n (—f;)]z
(26) | (x—a)~ " In (x/a), a>0 |27 g+ a) " Hx? + [In (y/a))?)
@7) | ™% 1n (ox +B), 2y~ in (g + B)
Rea>0, Ref>0
Vil y—ncle (v
28) | ¥ Insx, —1<Rev<o | — 2 lnporer )
29 | @+ 'ing, "'*‘-"“_(y Py RS lo”th o — g luy—
farga]<m —I<Rev<l —wctg (var) (0¥ — yV)]
(30) | «¥ (a-}l- x)_l IIH<(X/0.)> < y Ty-—_&’)%;m [yv In (y/a) +
largal<w, —I<Rev + mctg (var) (0¥ — y)]
(31) { sin (ax), a>0 | ~sin(ay) ci (ay) — cos (ay) si (ay)
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P [1@) ctp~ ax jargyl<n
0
(32) | " sin (ax), a>0 nyl/z [sin (ay) —
— 9" sin (ay + =/4) C (ay) +
+ 922 cos (ay + w/4) S (ay)] —
gy
33) | »~ " sin (ax), a>0 | ay~ " [2% sin (ay + w/4) C (ay) —
— 9% cos (ay + n1/4) S (ay) —
— sin {ay)]
(34) | 7V sin (ax), “Lr(-vy ¥ x
a>0, —~1<Rev<2 X e~ YT (v, —iay)~—
— &' T (v, iay)]
(35) | 0, 0<xe<a C.M. Ecdélyi Arthur, 1939; Proc.
(v — a,)_l/g sin (bx), a<x<oo Ili&l.nburgh Math. Soc. (2), 6, 94—
(36) | sin (gxl/g), a>0 | wexp(— ay’)
(37) x~Lsin (axl/z), a>0 *cy_! [l —exp(~ ayx/z)]
(38) | x~ " sin (ax"), a>0 y"l/ﬂ lexp (= ay”) Ei (ay™) —
—exp (ay™) Ei (- ay™)]
A % sh (ay')
(39) | x*sin (ax™), 3 .\ - % -
8>0, =*f<ReA < — o~ 2T (2) sin (Ax) X
x [iFp (1 123 a!/(/z) +
+.F(1; 1 =22 —ay™)]
(40) | (¢+B)'sin{ax™), w(y—B)"" lexp (— op™) ~
a>0, Jarg B <z —exp (= ay™)]
(41 + Psin (ax" + pa), 'cy"ﬁ exp (~ ay%)
a>0, —'1/3<Reﬁ<l
(42) | sin (ax"* — bx™ %), o, b>0 | mexp (= ay’t=by~")
(43) % [sin (ax ) a>0 2'1ny"/3 [i— exp (- 2ay]/2)]
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f(x)

[. J(x) (5 y)'~I dy, largy| <=
0

(44) " sin (ax”Z) sin (bxl/g), 2_13'[‘1/"1/2 {exp [—— la—1b| yl/f] —
a>0, >0 —expl—(a+0) ™1}
(45) x" " sin (ax'2) sin (bx"), ny"'-’-’ exp (— (zyl/"-) sh (bg/l’l)
az=b>0
(46) | In (Bx) siu (axrlg), xiin By) exp (— ay'/-‘) —
a>0, largpl<=a —exp (ay™) Bi (= ay™) -
—exp (— ay®) Ei (ay™)]
(47) £~ 0n | sin (axl’ll) l, a>0 ny_% In [1/2 — 97! exp (— Qnyl/ﬂ}]
48) | cos (ax), a>0 | cos (ay) ci (ay) — sin (ay) si (ay
) )
(49) | x—t[cos (bx) —cos (ax)l, a, >0 | y~'f - ci(by)cos(by) |
+si (by) sin (by) +ci (ay) cos (ay)—
—si (ay) sin (ay) + In (ab_l)]
(50) %2 cos (ax), a>0 ] 9= ety ny% [cos (ay) —
— 2" cos (ay + =/4) C (ay) —
— 9% gin (ay + /1) S (ay)]
GO | x " cos (ax), a>0 ny_l/z {cos (ay) —
— 9" cos (ay + n/4) C (ay) —
— 2" sin (ay + /1) S (ay)]
(52) | x7Y cos (ax), 27 T (1 =)y V[ T (v, iay) +
a>0, — 1 <Rewy<l +e_myI’(v,——z‘ay)]
(83) { 0, 0<x<a Cur. Erdélyi Arthur, 1939: Proc.
(2% —a®) " cos (bx), a<x<oo | Edimburgh Math. Soc. (2), 8,
94—104.
(54) | cos (ax™), a>0 | —exp(— aylc‘) Ei ((zy"’ﬁ) -
~expay) Ei (= ay')
(55) x " cos (ax'/f), a>0 ﬂy""ﬂ exp (— ay'/ﬂ)
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[ (x)

5]

J 10497 s, Jargyl<a
0

(56) | 1 cos (ax'?), _ syt (ag'h)
a>0, ~1<ReA <1, sin (A7)
—a~%cos (Am) T (2A) X
X [1Fy (1 1 =225 ay™) +
+ 1P (15 1 225 - ay'®)]
(57) | <7 (v +B) " cos (ax™), 1 (y—B) " B exp(— o) —
@>0, |arg b < — e (= a)]
8) | 5% cos (ax'® — bx="k), g exp (= ay' — by—')
a, b>0
(59) | ="+ [cos (ax") = cos (6x"2)], ag~ " [(b—a) g+
a>0,0>0 +exp (— by'") — exp (—~ ay™)]
(60) | 7" [cos (ax)P?, a>0 | 27y~ [1 = exp (— 2ay™)]
(1) |+ con (a8 cos (657, g ey (= b1 ) +
@>0, >0 +exp[— (a+0) "]}
(62) | x~ " cos (ax") cos (bx'), sy~ exp (= ay') ch (by™)
az=b>0
(63) x='h 7iy—"f [2= Bry = vi) sh (2ay'2) 1]
[B sin (ax"2)]° + [y cos(ax"2)I* * 1B st (ay':)]* = [y et (ay*2)]?
[arg (B/y) I <m
(64) sin (2ax'%) v [(B— W)@ +y)—exp (— 2ay'2)]
[Bsin (ax'8)]% + [y cos (ax'2)]? {6 sh (ay"9)]% = [v ot (ay')]?
larg (B/v) I<m
(68) | 7% In (Bx) cos (ax'™), iy~ " [1n (By) exp (— ay™) +
a>0, fargfl<w + exp (ag'") Bi (— ay's) —
—exp (—ay™) Ei (ay™)]
(66) | x~%1n | cos (ax") |, a>0 | my~ "t 1n [, + 27 exp (— 2ay")]
(67) | =" 1n [1 + 2B cos (ax') + 2], 21y~ 1n [1 4B exp (— ay')]

a>0, |p|<1
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F() [ F ™ dn Jargyl<n
0
(68) | x~ % 1n {6 sin (ax'2)? + 2y~ " 1n [ sh (ay™) +
4 [e cos (ax™)]3}, + ¢ chay™)] —2ma
a, b, c>0
(69) | lcos (ax")1" sin (nax's), 27 {[1 + exp (= 2ay™)]" -1}
a>0,n=1,2...
(70) | £~ % 1n [tg (ax™)], a>0 | iy~ "% 1n [th(ag™)]
@1 | 2 1m {1+ b tg (ax™)3}, 2y~ In [1 + b th (ay"))
a, b>0
(72) | x™% tn {1 + [b ctg (ax™®)]?}, 2ny="% 1n [1 + b cth (ay™*)]
a, b>0
73) | L R Lyl gy)
(73) sh (:[x‘/z) yure (2 /k) -
—p(271y'%)
7 I I S ~e Ve apy
(74) %' ch (mx'fe) y [w (2 + /4) IURVA
—p @7y 1)
(78) | x~'"2sin (ax'h) Cu. Ramanujan Srinivasa, 1914;
sh (px'2) Messenger of Math. 44, 75—85,
£~ cos (ax'le)
ch (px"2)
2= cos (ax'/‘-')
c+ch (bxl/z)

14.3. Beiclune TpaHCLEHAEHTHbIE (QYHKUMH

fet (ai® + [si (ay))®

(1) | ci (ax), a>0 5
Jy @y ~ 1, (ay)
@ | Iy (a¥), a>0, Rev> —1 | 2l @ o ]
3y | £ 7y (ax), wy¥ [H_, @) ~Y_, (@]
a>0, ¥ <Rev<?, 2 cos (vm)

11 T. Beitrmenu, A, 3ppeit, T, 11
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4

[ ()

[ 10 et )™, Jargy)<a
0

@) | 11, (ax), 2=V (v ) +
a>0, —I<Rev<), ayVtl[Y_ | (ap) =~ H_, (amy]
2 cos (V)
(5) | x~V 1, (ax), 27y [Hy (ay) — Yy (ay)] =
a>0, Rev>—8 ol—=v,—v
fa - —I‘%— Sy—1, v (ay)
®6) | £ 7y (@x), a0, ReA <3/,

Re(A+v)>—~1

agh Ty tay)
T s v AL
2A—=1g—~A T (A/2 + v/2) %
T(=A2Z+~)

1F(I I*AJFV I—-—-—-azy)__

_ 22l Ay T (M2 + v/2 = Uy
T 3 — X2+ v/f2)

- L 3=A-v 3—-A+v | aty?
Xafa(l; S5, Y -2
Vo J v
(7) | xV siu (ux) :;(;1)6), C1<Rev<t, —2-—&:3(?)— lcos (ay —va) /oy (ay) +
! B -+ sin (ay — vw) ¥y, (ay)]
8) | xYcos (ax) Iy (ax), M :
(8) ( )av>(0 )_ U, < Rew <1, Toos oy [Si (ay —va) Iy (ay) ~
- ) —cos (ay —vm) Yy (ay)]
9) | x" cos (ax -+ B) Iy (ax), ay¥
©) ( aﬁ>)OV(—iC/)g< Rev<l), | T T [sin (ay — v—B) Jy (ay)—
) ) —cos (ay —~va—~B) ¥y (ay)]
(10) | x"2TE7, (ax™), 2(—1)* g K, (™)
a>0, k=01, 2
—k—1<Rev<—2k-+3%,
(11) L2tk Iy (axl/z), (— DR agv2+k—
a>0, k=0, , 2 cos (v7)
1 1
—1s<Rev< — 2845/, X [1y (ay /2)—L—v (ay'®)]
(12) | 2% (ax't), ag* VP (ay™) - Ly (ay')]

a>0, k=0, 12 ...

Rewv>2k -5/,
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) [ 1w +rp an jargyl<a
4]
A i, 25 r (7\ -+ v/2)
(13) | £ 1, (ax?), <_) . ¢
a>0, Re(A+v/2)> — |
Fo{l;l—A——, 1~ Ai‘”
Red <3/, X ot 13 3 4
ayh 1., (ay'?)
T Ssim i+ v A
(14) | sin (ax”z) Jo (bxl/z), mexp (— ay‘/z) Io(by'/z)
0<b<a
(15) | x~ " sin (ax'®) 1, (o), 2y~ " sh (ay™) K, (64')
0<a<b
(16) | cos(ax™) 1o (p"™), 2 ¢h (ay') Ko (by'")
0<a<b
(17) | x7 " cos (ax) 1, (bx'"), sy~ exp (= ay'®) I, (by'2)
0<b<a
(18) | £V sin(ax™) 1, (b5'%), 2472 sh (ay™) Ky (by™)
0<a<bh —1<Rev<?,
(19) | ™2 sin (ax'2) 1, (b'"), sy "2 exp (— ay™) 1, (by™")
0<b<a Rev>—1f
(20) | £"2 cos(ax') 1, (bx"), 24%2 ch (ay™) K (by'2)
0<a<h, —1<Rev<lfy
@ | 72k cos(ax) 1, (bx™®), iy VP " exp (— ay') 1, (by")
0<b<a Rev>—3/,
(22) | [y (ax)]?, a>0 | 21y (ay’") Ky (ay™)
(@3) | 7y (ax™) 7y (bx%), 21y (ay™) Ky (by'™), b>a
a, b>0, Rev>—1| 21, (by") Ky (ay'?), b<a
@4 | 21y (b) 1y, (ax™®), 20"* 42 1, (ay™) Ky (by™")
0<a<<b
2+Rep>Rev>—1

11*
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e [T+ p™ ax, Jargy 1<
h]
(25) | £* 7, (ax') 1, (ax™), a M /,Gss (azy 8: ;“ ;‘f Zz)
Rem?ifﬁif; p=A+ /242, g=+ u/2—v/2
” r=A—p/2+v/2, s=A—p/2—v/2
26) | "2 (4 ) TR T (ax'R) X 2(—1) ARy —v) VR
X Iy b (et )7, X Ky (ay™) 1, [0 (9 —v)"]
a>b>0,n=0,1, 2
—1-n<Rep<2—-2n+4+Rew
(27) | x~ " [sin (ax) Ty (ax) + —VT— [— sin(ay) Iy (ay) +
+ cos (ax) Yy (ax)), cos (V)
a>0, =1, <Rev<ly + cos (ay) Yy (ay)]
(28) | ™" [cos (ax) Iy (ax) — —l/z—ﬂ:_ [cos (ay) Iy, (ay) +
—sin (ax) Yy (ax)], | 4708 OM )
a>0, =1y <Rev>1); +sin (ay) Yy (ay)]
(29) | x* ¥y (ax), a>0| _ metgumgt -
~1+4|Rev] <Rek <?¥, SENER T
— __.L‘L_ ] (EL) -
sin (vtysin[(v—~A) o] TV \ 2
o112 cog [2"1 A—v) :rn]><
A=V Aty
X T (25T (352) x
A=y h+'v a?y”
X 1F2(1 l——==, 1=~ —
Lot Aysin(;b;v n)x
A=y —1] 7\.+v—1
X1 (2= T )%
,8—A v 3- A—v _aky?
X 1F2(1y 9 ) P )
@30y | 2y, (ax'™), — 2y%2=" K, (ay')
a>0, =1 <Rev<?/,
@1y | 2Py, (ax'h), 24"2 " Ky (ay™)
a>0, =% <Rev<lf
A 1/2 - _ v+ 1
32) | Yy (ax )’-. a>0 g [ A =3
—1+27 [Rev|<ReA<?, [ ¥ Wa{7a7) _, v v _ vl
bl 2 v 2 3 2
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f(x)

J‘f(x) (x+9) "de, |argyl<an
0

(33) | £ Heos (A —v/2) 7] Iy (ax) + | = 257 Ky (ay™)
+sin [(A —v/2) 7] ¥y (ax ™)},
a>0, |Rev|<2ReA</;
(34) PR ) —v/2 Y (ax'") % 2 (—1)n+! !/P«/2+n—’/z (y— v)“”/?x
X Iy [6 (x+v) "], X Ky (ay™) Iy [0 (5 — ) "]
a>b>0,n=012,...
—1fy—n<Rep<3—2n+Rew
@38) | e TR (e F ) IR | - 20 - TR X
% {cos [(A — v/2) ] T (ax') + X 1y [6 (g = v)'"] Ky (ay™®)
+sin [(A—v/2) 7] Yy (ax")},
a>b>0
IRev]|<2ReA<4+Rep
36) | Ve~ Iy (ax), y¥ % K, (ay)
Rea>0, —1/,<Rev</, cos (V)
@7) | " e Iy (ax), n” "ty 62 20y "
Rea>0, ReA<!/s (o] 5 20)
Re(A+v)>—~1
(38) | £*e™ Ky (0x), w2 cos (var) g X
|arg a| < 3n/2 —A,
Rek—-[RevII>—1 X023(2ayl 7“"”
(39) =" ™K, (ax), 7@K, (o)
Rea>0, ~1y <Rev<1y | 4" cos (v)
(40) | &*e™* Ky (a0), w6 (2ay| TN
Rea>0, ReA—|Rev| >~ 1 o (e 2 )
(41 VR K (ax‘/a), D %
) ' Rea>0, Rev<li/, 22+ cos (vmy
x [Hy (a5") — ¥+ (ag™)] |.
(42) | " Ky (ax™), OPHFAT (144 +v/2) X
Rea>0, ReA>2" |Rev|=1] XT(1+A~v/2)S_spy,(ag?)
(43) | x~"2[2n~ Ky (ax'™) =¥, (ax™)], | 49~/ ker (ay™)

|arga|<m/4
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(-~
£ (%) ff(x)(xw)“dx, largyl<m
6
(44) | £"2 H, (ax™), ay¥2 [1_., (ay') ~ L, (ay'h)]
a>0, _|/2<Rev< 1/2 ©os (ViY)
(#5) | x~V2 Hy (ax™), ny ™R [1, (ay™) —~ Ly (ay")]
a>0, Rev> ~3/,
A i 3 n
(46) | #*Hy(ax®),  2>0, Red <3/, T X
- '/2 <Re (7‘4 + V/Q) < 1/2 l (9/11)2?\.
X | TO=iF @ ri—h=vy X
X 1 Fo (13 L= +v/2 1 =& —wv/2;
2722y) — g™y (ay™)]
(47) | 2" [eos (27 Yvm) Iy (ax'®) + my~ " [1, (ay"?) ~ Ly (ay")]
+-sin (Q_I\m) Hy (2x'?)],
a>0, -1/, <Rev<2
(48) | x~ {1, (ax'®) — Ly (ax™)], n[H, (ay'e) + e, (k)]
Rea>0, —I1<Rev<?2 @ sin (va1/2)
49) | x* [1,, (ax'?) = Ly (ax')], g ~%2 (oY —A VR4 Y
(49) [v( ) 'v( X )] Rea >0 —1'12_624 i —h,v/z,v/2+‘/,,—'v/2)
—2<Re @A +w)<1
OTHOCHTeTBHO JPYrHX HHTErpanos, cofepxamux Oyuxuud Deccens, oM.
T. H. Batcon (1949), B uactHocts nm. [3.5—13.55.
(80) | 2" exp (— ax/2) My, s (ax), T'@p+ )T (e—p+) g% x
Rea>0 X exp (ax/2) Wy, |, (ax)
—ls<Rep<Rex+1/,
(B1) | x*exp (= ax/2) My, , (ax), Tew+yh
) p %o e a0 | Torie Ty X X
29 1=
~’/z—Rep<ReA<Rex XG23 Ox —K,H"l-’/z,:;z-”')
(52) | x* exp (@x/2) Wiy, , (0x), PP (o +p~) T (fa—p—x)] 7' X

farg a|<3m/2
Re(®+24)<0
ReA>|Reul—3,

~A 1

X Ggg (ay l Aot ’/s—u)




6] 14.4, OBOBHIEHHKIE MNPEOBPA3SOBAHHS CTUJATBECA 167
70 [t e+ an Jargyl<n
[
(83) | £ exp (= ax/2) Wy, , (ax), Pletp+1) T oe—p+1h) g X
Rea>0, Rex>|Reu|~"s X exp (ay/2) W_, p (ay)
(54) xh exp (— QX/2) Wx, n (ax)s _l/;" Ggé (U'y — _1;"Y : ~1;'i -
Rea>0, Reﬂ:>IReLl]_3/2 l ./2+“'» .2 l'»)
Qisoorey a 1, 1 0, @iy oe-y @
@) | ope(ar 3 3) crotoc CV) PR
p+q<2(m-n)
larga{<(m+n—p/2—q/2)n
Rea; <1, i=L..,n
Rebj>~1, j=1,..., m
Ayy 0oy @ | 12, n+2 0, 12, Apy aee, @
(56) G’;lqn (Qx2 bi» s bZ), T GZL+2. qn+2 (Ot 2 0, Yz, bl' e, blq])
p+g<2(m+n)
largal<(m+n—p/2—q/2)n
Rea;<|I, j=1 ..., a
Rebj>~—1p j=1,...,m
14.4. OGoGmennsie npeoGpasosaHus CrTuaTheca
F (%) fi () (x+y)"Pde=g (4; p),
0
largyl <z
M | 1) ¢ p)
@) xix) glyso—1—ygy p)
(3) | f(ax), a>0 | a® ! g (ay; 0)
(@) | =21 (asx), a>0 | a1y P g (a/)
®) | r pg( p+)—y7*1(0)
x
® | |10 at (0—D7'g( p=1), Rep>I

0
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f(x) ff(‘V) (x+y) Pde, |argyj<m
0
x To-w
O [ @I 10—t | O E@ 7Y
0
0<Rep<Rep
® | 7 Rev>0 / Io (\'.)Ff‘. (g;—v) Pl Rep> Re v
© | e+ 07 Dol w=v+0) V=0
|arga|<z:, Rev>0 T (n+p)oh
X oPy (1, 5 w+0; 1 —yla),
Rep>Re (v—p)
(10) é_ux, Rea>0 Cl,p_l e (1 - o, ay)
(1) | xPe™*, Rea>0, Rep<1 | 72T (1 —p)(a/y)* " x
X exp (ay/2) Ky _y;, (ay/2)
(12) £ e” %, Rea>0, ReA>—1|I'(A+1) ap/2-7»/2—1y7»/2—p/2 %
X exp (ay/2) W, m (ay),
2k=—A—p 2m=%h—p+1
(13) | P exp (— a/x), Rea>0|I'(p=2=1 ah/Ey—x/Q—l x
a a
X exp (W) Ve, m (7),
k=M2=p+1, m=2/2+1
Rep>ReA+1
(14) | s~ exp (= ax’), Rea>0 | n'’2(2q47y'k) =9 (1-p) X
1
X IH'/r"D (CL_I/ /2) — Y‘/z—‘p (ayl/z)]
(15) | «*exp (= ax'), yhootl o3 ety oo T )
Rea>0, ReA>—1 | T B\ 4 lo—A=Lo
; Y, Yay e 2 \'h~0
16) | si 2), a>0 | 2hyh (o ) !
(16) | sin {ax") > iaed ( - Koy, (ag™),
Rep>1Y,
(17) | #*sin (ax'h), G N
a>0, ReA>~1/, ) B\ o—A-1, %, 0/
B Rep>Red +1/,
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f(x)

<)

[1 et ax, jargyl<m
0

(18) | x™ " cos (ax"), a>0 | en'k ( 2y'h >’/z—p y
() a Kp-‘/z (ay 2)’
Rep>0
(19) | x*cos (ax'), aleyh =P+l o1 gty —-2
a>0, ReA>~—1 T 0‘3( 1 io—x—l,o, /)
Rep>TRed +1/,
v/2 ! -1
@0) | £ 1, (ax™), 2 o ('),
a>0, Rev>—1] 2T® -
Rep>2  Rev+1/,
@) | 2t 71y (ax™), p2hy1-p
a>0, Re(A+v/2)>—1| a?*T z
2l 7 &%y 0
X G T‘p—l, A+ v/2, 7\,-—\7/2)’
Rep>Rek +1/,
22) | x¥e %1, (ax) L+ 0=yt (g0 0P=1
’ T
Rea>0, Rev> — 1/, T )
X _l/v~p/2 e W, m 20y),
k=1s—p/2, m=1y—p/2+v
Rep>Rev+1/
(23) | £t e Iy (ax), PP oo A
Rea>0, Re(A+v)>—1| ©tT @ 23( y‘p-*-l, v, —V>’
Rep>Red+1/,
(24) | £ e™ Ky (ax) |arg a| << 3m/2 _C_?/_s_("ﬂ L
ReA>|Rev|—1| "*T®
X 032 (Qa l =kt )
2\ o a1, v, —v/)
Re o> Re A + 1/2
(25) | xP~"2 =% K, (ax), 7T (p+v—"T (p—v="p) %
Rea>0, Rep>|Rev|+Ys @a)'ley T (o)
X e¥W,_, ., (2ay)
(26) | x* e ¥ Ky (ax), 2 A41-p %

Rea>0, ReA>|Revi—1

T (p) o oy
X Gay (201._1/! 2 >

p—h-—-1, % —v
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10 [0+~ dx, Jagyl<n
0
@7) | 5* Ky (ax'), Re 0> 0 yT’li’(’_‘;i
ReA>27! [Rev| -1 o o | Y
XGe T lp-a-1, ve, —\‘/2)
(28) | £ exp (= ax/2) My, s (ax), P+ +p—p—") X
Rea>0, Rep> —1f X (I (o))~ P2 ayh+te0l2 o
X exp (ay/2) Wg, m (ay),
="y =p[2—=n, m="l3—p/2+p
Rep>Re(u ~x)+ 1,
@9) | x> exp (= ax/2) My, (ax), T @p 4 1) g+l
Rea>0, Re (A +p)>— %/, TG+ 1+ )
22 -, 1—%
X Gg&(aylp_l—l. !1'2"'“'; ‘/;-—H)’
Rep>Re (A —x)+1
(30) exp (ax/2) W, (ax), yh-ptl
M lagal < | TOT - asm T Gor—m <
. 32 —A, I+%
ReA>[Rep|=°4 ) X GQ3(°‘ylp—x—1, ot o)
Rep>Re (A +x)+1
@B1) | £ Pexp (= ax/2) Wy, p(ax), | T +p+p—1f)x
Rea>01 XT(e+p—p=ip) [T (p)" X
Re P>I Rep |—Rex +1/s % yrf_l exp (ay/2) Wl—u—p, " (ay)
(32) | & exp (= ax/2) W, , (ax), ﬁ;_(‘?)‘i %
Rea>0 31 -2 1—x
ReA>|Rep| -2/, X Gz aylp—x—-l, ot '/ru)
1—p
Aoy vosy @ Y
o oge (e 2772, - |
pra<2intn | xamphat (ay| 2 % )
larga|<(m+n—p/2—q/2)s o> Rear 1
Reby>—1, j=1, ..., m Rep>Reay j=1,....n




FTABA XV
NPEOBPA3OBAHHUSA THJILBEPTA

Mrr maseiBaeM GyHKUMIO

e@=a=t {10 (=97 dx

—_—3

npeobpazosanuen ['urvbepra dyBkuuu [ (x). 3pmecs x Ny - peluecTBeHHHE
nHepeMeHHBe H

— PJIaBHOE 3HaUenHe MHTerpasa f B cuprene Komm.
— 0O
OTHoCHTENbHO TeOpHH upeoGpasosanuil ['HabGepra ci. riaBy V kaurd Tary-
mapuia (1948) u ykasaHHeie Tam cchliakH. Ha crp. 321 npuBogATCS CCBIIKH
Ha JuTeparypy, BBHILEJIIYIO I1OcTe ONMyOMUKOBaHusA KHHrH THTuMapira. Koneunoe
npeo@pasosadve 'uasbepra

b
gy =a! f ) (e —g) " ax
a

H €ro NpHJIOMKEeHHA K TEODHH Kpeiia Gulsin paccMorpesel Iperkomu (Tricomi
1951 a, b) u Hukkeaem (Nickel, 1951, 1953). Bropoli 3 aBTOPOB jgaeT CCBIIKH
Ha §oJlee padgHe PadOTHl 10 ITOMY BOIDOCY.

B yxasanHEIX BHILe COOTHOMIEHWAX g (x) Ha3HBaIOT OYHKuMeH, conpsascen-
noi K f(x). Dro oTHOmieHHe SABIAETCH KOCOB3AUMHLIM, T. €. CONPAKEHHBIM
K g (x) sBnsercss — [ (x), OTHOCHTENBHO CBASKH MeXay npeofpasoBauuaMu [ uip-
G6epra u unterpanamy Pypee cm. Turumapw (1948) u KoGep (Kober, 1942,
1943 a, b). Cmssab ¢ npeoGpaszoBamuaMu Jlanjgaca yCTaHaBIABAETCH, €CIH 3aMe-
THTb, UTO, (GOPMaJbHO, MUUMAR UYacrb npeofpasoBannsd Jlamaaca, BEIYHCAEHHOrO
BLOJbL NPAMOH, mapaaselbHON MHHMON OCH, COIpAMNKEHA C BelUleCTBEHHOH YacThIo
aToro ke npeo6pasoBaHus, BRUHCAEHHOrO BLOAb ToH ke upamol, Dopmyist

g =a""S{ () — - S (-0 19| -
~@) S (= x); [yle™™  —w<y<O

e @) =0 S {f (x); v+ 2 S (0); gem -
—a S (= x) yh 0<y<oo,
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NO3BOJIAIOT CBECTH BhlUHCAeHHe npeodpasosanua I'mapbepra K HCIOJIb3OBAHHIO
Tagaun npeoGpasopanus Cruarbeca (cMm. ra. XIV).
C mpeoGpaszopanuaMH ['mabGepra caasaHul npcoGpasonanis

frmegle™ (v—plax
oy 4

a
f 7 (x) (cos x —cos )~ ! dx.
0

Oun cpoparcs k upeoBpasoBaunaM ['HibBepra myTeM 3aMeHH lepeMeHHOH,

Hs umpusesedHblX 3fech map HpeoSpasosalmi MOryT OLITL mOJydennl Lasb-
Helllllne [aphl NPeoGPasoBaHAi C WOMOWIBIO METOLOB, YKA3AHHHX BO BBEJEHHH
K mepBoMy TOMY, o6mux ¢opmyd, yxasaudnix B m. 15,1, H Hcmonb3oBanHst CBs-
3¢l ¢ JPYrHMH HHTErpajbHAMH DpeoGpa3OBaHHAMH.

15.1. O6mue dopmyan

(2) w1 1) (=) dr =g (1))
M |76 ¢
@ | e -1
3) | fle+x), a — BemecrBenHoe | g(a+ y)
@ | ), a>0 | g (ay)
®) | 1 (= av), >0 - g (= ay)
© | #/() ve@+at [ 1) ex
M | G+a)f ) w+a)g @) +a= [ () ax
® | Fe 0

*) Y BeECTBEHHO, M HHTErPajd DOHHMAETCH B CMBIGIE [NIaBHOTO 3HAYECHHS
no Komrx.



121 15.2. SJEMEHTAPHHIE OYHKLIMH 173
15.2, dnemenrapHbie dyHKIUU
f w=t {10 ()7
(M1 0
2) |0, —o<x<a llnlb—yt
1, a<x<b | © a-y
0, b<x<C o0
3) 10, —~oco<x<a | _1_ a
x~! a<x<oo | Y tn a—yl’ y#0 y+a
a>0
4) | x4 ~o<x<a | ! | u=-ab
0, a<x<b ny a(b—y)
1, h<x << y#0, a b
a<0<b
(5) | 0, meosE<a |~ s
2, a<x<oo | W a—y | “aay
a:>0 Yy q& Q Yy q& a
(8) (x-l—o,)_l, Ima>0 z'(y+oz)"I
@) | (x+a) Ima<0 | —ily+a)”!
®) | o, -0 < £<0 S I
Tt(ay+
(ax+0) Of;;;" y#—bla, g #0
9|0 —~00 < x<0 e , ~ T
—9 3 ay+ T lay + 02 7 ay+ )y’
(ax+0)% °a<’b‘;‘)’° Y0, g+~ —bja
(10) | (x2+a?)", Rea>0 ~ T
kS 53
| w5a» Rea>0| oo
Ax 4 po AQ—
(12) | e Rea>0 | ot

Y DEUIeCTREHHO,
wo Ko,

H HHTerpas NOHHMAeTCA B CMBICJIC INIABHOIO

3HAYEHM
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) = f 1) G- g) e
(310 —o<x<0 | _ey+d )b ) ad—be
cx +d 0 7 (ay + b)? ay Tab (ay +b) *
Gx T o7 <¥<eo y#0, y# —bla
a b>0
(14) | (a—x)2 = (b —x)", 0, —co<y<a
: —eo<x<a | (y—a)h, a<y<b
= (b= 0", a<x<b (g —a)t—(y—b)7  b<y<oo
0, b<x<C o0
(15) | 0, —ooLx<a (b—y)l/z-—(a—y)vz, —oo<y<a
(x—a)’, a<x<b | (b—=yp)" a<y<b
(x—a)t—~(x—b" b<x<oo 0, b<y<oo
(16) | fa=x["—|b—x]|", b=t —(@—p"* —eo<y<a
a>0, b>0 (b—y)”?—(y—a)'/a a<y<b
(r—a)t—(y—b),  b<y<oco
(17) | 0, —co<x<0 |2~ (—ay—b)""tx
(ax+b)"l/2, < <o X arctg{[— (ay + b)/b]l/z},
a, b>0 —o <y < —bla
on~ 1571, =—bla
1 o | 2%t (ay +b)'h
(ay +b)'he b2~ (ay+ )2 |’
—bla<y< o
@8) | o, —0<x<0 | —ala—ygl2—a=! (g2 —a?) X
(a2 — x2)'", O0<x<a | Xarccos(—aly), —oco<y<—a
0, a<x<oo | —q~la—y/24n~1 (a2 — g2k x
+ (g — 2y1/;
X in %y—)'i y —a<y<a
—a~la—y/2 +x~! (y® — a2)'/2 X
X arccos (— afy), a<y<oo
0 <arccos (— a/y)<m

Y BelecTBeHio,

no Ko,

I nurerpad uoUHMAeTCss B CMLICAC [VIABUOIQ 3HaYeHHA
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o0
1) =t {100 =) e
—00
19y | o, —o<r<—a| —y—(—a)t —oco<y<-—a
(a? —x2)'%, —a<x<a - —a<y<a
0, a<r<oo | —y+(y2—a%)" a<y<oo
(20) | O, —o0<x<0 a—‘;:(ﬁiig—‘?‘;%)—, —o <y < —a
aQ — = a
(a® —x?) ’/2, 0<x<a ’ @ gt — 'k
0, a<x<oo @ _p )
—a<y<a
_melen  gcyca
Ty — e’y
0<arccos (— afy)y<m
@n o, —o<x<—alf (P—ar)”'h, —co<y< ~a
(a"’—xz)"]/z, —a<x<a 0, 1 —a<y<a
O’ a<x<00 __(yZ__aZ)—/Z’ a<y<°°
(22) | 0, —co<x<a L I——y+(y2—a2>'/2
- 2 u)/z a ?
(22 ~at) ", a<x<oo | TWC
a>0 . o<y< -a
= arccos (— y/a),
—a<y<a
— ':H(y“a?)_l/z E
(- a)'e a
a<y<oo
0<arccos(— ylay<m
@) [ -(—a) ™ —co<x<~alo, —w<y<-—a
0, —a<x<a (a® — %)~ —a<y<a
(x2 —a2) %, alx<oo |0, a<<y<oo
24 10, — oo <x<0 —;‘+7H——a#” l/zarccos<——£>,
—x) ~h  g<x<a @ty y
(a=x)* (@ + 07", o<y
0, a<x<<oo ! fa—u a+(a2_y2)1/l
I
—a<y<a
1
—n—( +u> arccos(——),
a<y<oo
0 < arccos (— a/y) <m
Y BEIIECTBEHHO, W MHTErpaJ NOHMMAETCA B CMBICJAE [VIABHOLO 3HAYEHHA

10 Ko,
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o0
() w1 () (- )
—c0
(25) | 0, —o<ys<—a| =1+@a—=p)2y+al™"
(a—x)"(@+x)"" —o<y<—a
—a<x<a -1 —a<y<a
0, a<x<co | —1+(y—a)t(y+a)~,
a<<y<<eo
(26) | 0, —oo<x<0 | L _1ia+y |® _a
" 1, 5T % a=y ! arccos( )
(a+x)?(a—x)""7 I<x<<a << —a
O, a<x< o0 /2 a+(a2__y2)!/2
T in| £HEZ0],
—a<y<a
1 1 fy+a
.2.7( =) arccos (— 2,
a<y<<oo
O0<arccos {(— a/y)<m
Y2
S LRt LR TR
x(a—x)"(a+x)" " —co<y< —~a
—a<x<a a—y, —a<y<a
0, a<x< o0
a—y—l—y(y_M) » a<y<eo
28) | 0, —oo<<x<0 (=¥l
( ) Vet Siﬂ(Vﬂ) s —°°<y<0
X, 0<x <o v—1
0<Rev<l | —ctelvm '™, 0<y<oo
(29) | |« 0<Rev<l| — ctg(va/2)ysgny|y|’!
(30) | sgnx]x| 0<Rev<l1 | tg(wmn/2)|yl’!
31 - a=y
enjo w<x<a sm(vm[ (4= )]
(x—a)" (b—x) a<<x<b —co<y<a
0, b<<x < o0 1 y—a v
|Rev| <1 mﬁr[l‘cos(””)(b—y)J'
a<<y<b
=20
sin (viT) y~b !
b<y<oo
Y BEUICCTBEHHO, U Hm‘erpa.n MOHUMAaETCA B CMLICAE DJIAaBHOIrO 3HAYEHHA

no Komx.
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f(x) a1 ]ff(x) (x—g)"ldx
(32) 0, —co<x<a 1 a=y V-1
(x-—a)v'"l (b—x)—v, a<x<b (b=y)sin(vi) | b=y ’
0 b<x< 0o —<Ly<a wm b<y<oo
0<Rev<l | — (g—a)""! (b—p)~" clg (vn),
a<y<b
3 1o - < F(O)T (0) (b= a)f+0—!
) (()x a1 (b Pl R G-pnlio+a
’ a<x<h XzFl(l, g, p+o; I;:a),
0, b<x< oo —~w<y<a wm b<y<oo
Rep>0, Reo>0 | (y—a)® ! (b—y)" et (om) -
Tp)Po-~1n p+0—2
~aTeromy 9 X
X oF, (2-—9—0, i; 2—o0; EE%),
a<y<b
34 | o —co<x<0 T =V T W) (—=y)¥1
? p.-l
AR ) L 0<x< o0 nr ) a
; X oFy (=1, v u; 1+y/a),
a>0, 0<Rev<Rep < y<0
9 y+a) Fetg [(p—v) n] -
_ T—v=1T al-uty
(y+ayn I m—1)
a
X oFi (2=m 1 2= pt+vi S5,
I<y<oo
(35) | exp (—alx]), a>0 | n~tsgnylexp(aly|)Ei(—alyl)—
—exp (—aly[)Ei(aly])]
(38) | sgnxexp (—alx]), a>0| —a~]exp(a|y|)Ei(—aly|) +
+exp (—aly|)Ei(alyl)]
(87) | 0, —o<x<a | —nteb¥E; (by — ab),
e—bx, a<x<oo —o<Ly<a
b>0 | — g7l E] (by - ab),
a<y<oo
Y BEUIECTBCHHO, H HHTerpaskd IOHHUMAaeTCs B CMBICAE INIABHOr'O 3Ha4YeHHs
no KomH.

12 T. Be#ttmen, A. Bppeftu, 1. 11
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w1 ](f()c) (,vc—y)~1 dx
—o0
(38) ez’ax’ a>0 ‘ ieiay
(39) | 0, —oo<x<0 | 2n—! cos(aly]llz) ci (a] yl'/z)—
exp (— ax'), I<x<oo —2n~1sin(aly|")si(a] y]"™),
a>0 —oo Ly
— =t exp () B (= ay') -
—a~texp (= ay”) Ei (ay'™),
O<y<oo
(40) lnlb'—xl, a<b |0, —co<y<a
x—a
-, a<<y<b
0, ’ b<<y<oo
(4]) ‘%‘ln :iz; (l>0, h>0 -‘ﬂy——l, -—oo<y<_a—1
0, -a'< y<b!
—ﬂy_]» _b_l<y<00
(42) | 1 ]%—E—,‘,’;— , O<a<t | —m, -b<y< —a
7T, a<y<b
0 B OCTAJBHBEIX CJIydasx
(43) l sin (ax), a>0 1 cos(ay)
sin (ax) cos {ay) — 1
(4 | SnfeR) a>0 | r@n=1
(48) | 0, —oco<x<0 exp(—aly]"/z), —o<y<0
sin (ax"), 0<x< oo | cos(ay”), 0<y<oo
a>0
(46) | sgn xsin(alx[*®), a>0 | cos(alyl™)+exp(—aly]™)
(47) | cos (ax), a>0 | —sin (ay)
Y
1 —cos (ax) sin (ay)
(48) ———> a>0 — =
y BeLIECTBEHHO, M HHTErpajJ NOHHMAeTcs B CMBICTE [MABHOrO 3Havenys

o Ko,
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15.3. Briciuue TpaHcueHAeHTHble GYHKIHH
o) w10 -9 dx
(1) | e~ Ei (ax), —o<x<0 |0, —0<y<0
e_ax—E—i(ax), I<x<oo ne"ay, O0<y<oo
(2)‘ci(alxl), a>0fsgnysi(aly|)
(3)lsgnxsi(a]xl), a>0 | Ci(alyl)

()

cos (ax)eifalx])—
—sin{alx})si(alx]),
a>0

sgnycos(ay) si(alyl)+
+sin{ay)ci(alyl)

(5) | sin(ax)ci(alx|) + sin (a|y])si(alyl)—
+ sgn x cos {ax) si(a]x|), —cos{ay)ci(alyl)
a>0
ONKA —o<x<l, I<x<oo | =211 Qu (y),
Py (x), —l<x<l —oLy<—1, I<y<oo
=012 ... | =211 Q. (y), —l<y<l
N0, —ooLyx<—], 1<y <o | Up—y (y), —l<y<l
(1=2)"2T (x), —l<x<l
n=1,2 ...
8) 10, —oco<x<—1, 1<x<oo | =~Tpy (9), —l<y<l
A=)t Us(v), —1<x<l
n=0,12 ...
9 10, —oo<x<—1, 1<x<oo | =21 (y— 1% (y+ QP (p),
(1= %)% (1 + ) P& B (), —o<y<—1, 1<y<
—1<x<l | =21 (1—g)* (g + 1P Q&P (),
Rea>—1, Ref>—1 —l<y<l
(10) | 0, —o<x<0 | Wl g
Iy (ax), 0<r<oo sin (vm)
a>0, Rewv>—1 3, (—ay)—cos vy 1, (ay)
sin (V1) !
I<y< oo

Y BCIICCTBCHHO, N HUTCrpad HNOHHMAETCA B CMLICAE IVIaBHOro 31a4ClHSA no

Komn.

12*



180 Tn XV, TPEOBPA3OBAHUS TH/IBBEPTA 1
o0
1) =t {f () (-9 dx
an | —i_y (—ax), —o<x<0 | —Y_y(—ay), ~o0<y<0
Iy (ax), 0<x<oo | =Yy (ay), 0<y<oo
a>0, —1<Rev<l
12) | o, —oo<x<0 | 27y [tg (vaysgny s (alyl)—
27y (ax) 0<x<oo sgnyH_,, (alyl)
’ Y a ———Y
a>0, =1/, <Rev<?¥, vialyl) cos (V1) ]
(13) | 121" Iy (al x]), sgnylyl”ltg (vm) Iy (a]y]) —
a>0, —‘1/2<Re'\7<3/2 H._v(alyl)]
T T Cos (v
(14) | sgnx|xl’ Jy(a]x]), ~yl" Yo (alyl)
a>0, —'/;<Rev<?¥,
(18) | [TV Iy (alx]), —sgny|yl™" Hy(aly])
a>0, Rev>—3,
(16) | 0, —co<x<0 | 2ETIr oy
A ngh T (1~ A2+ v/2)
x™ 7, (ax), 0<x <o - 2
N T T e R )
—1—Rev<Red <% A2 AR VR =)
b= 0 ¢~ A2+ v/2)
- - — 2.
+F, (1;3 75:. V»S-——‘;-Fv; "%2‘)—
-k @y Iy (alyh),
1
ST, —e << 0
h‘(y)={s'nm+vm co<y<
ctg [(A+v)m], 0<y<oo
(17) [ sin {(ax) Jy (ax), a>0 [ cos (ay) 1y (ay)
(18) | sin (ux) Jn (bx), cos (ay) Jn (by)
o<b<a n=0,1, 2, ...
(19) i cos (ax) J; (ax), a>0 | — sin (ay) 1, (ay)
(20) | cos (ax) 7y (bx), —sin (ay) I, (by)
0<b<a, n=0,12...

Yy BelleCTBEHHO, H HHTerpa/d noMHMaeTCs B CMbicjie [VIABHOIO 3uUAYEHHS IO

KouH,



30] 15.3. BHICIIME TPAHCLUEHAEHTHBIE &YHKLMY 181
o0
() =t £ ) =) e
—00
(21) { sgn x| x|Vsin(alx|—nv) X lylPcos(alyl—nv) iy (aly])
X]V (a[x]),
a>0, —13<Rev<l;
22) | | xVcos (alx]—mv) Jy (a] x]), —sgnyly|Vsin(@lyl—mv) Iy (@ly])
a>0, —Ys<Rev<ly |-
@3) | 1 x|V sin (ax) Iy (a]x]), [yl cos (ay) Iy (aly])
a>0, Rev>—1/,
(249 | 1%]™V cos (ax) Iy (a ] %]), — |yl sin (ay) Jy(alyl)
a>0, Rev>1,
(28) | 12" dymy (@121) Ty, (@ 5D, | —senylyl® 1y y @]y ]) X
a>0 XDjvialyl)
(26) | sgn xlx | T (@l x1) X ty ll’,zfv_x/, (afy)i_yoy (alyl)
X Ty (alx]|), a>0
en | o, —o0<x<0 | 2nm ! (— )R Ky [a (— )],
2 1y (ax™), 0<x< oo —oo <y <0
a>0, —l<Rev<?3y | —y"2 v, (ay™), 0<y<oo
©@8) | 1212 Iy (a12]"), —sgnyly " [2n=1 Kyla] y1%) +
a>0, =1 <Rev<3, +Yy(aly|®)]
(29) | sgn x| x "2 1y (a| x|, 2= ]V Ky (aly]"™) -
a>0, —1<Rev <3/, — 1y Yy (alyl®)
V21,
(30) O,w2 y \ ~o0 < x <0 —“:;—!)S_(Qn—)t[[\l(a]ylvz)_
-2 2
X J'v(ax ), O<x<00 —L_v(alylllz)], _°°<y<0
a>0, —1/2< Re'\’<5/2 V21, .
¢ " ig (vm) 1y (ay') -
H_ (ay'/Z)]
- c:s(vn) : 0<y<oo

Yy BELIECTBEHHO, H HHUTErpaJ MNOHHMAETCS B CMBICI€ [JIaBHOro 3Ha4YyeHus INo

Koun,



182 T'a. XV. ITIPEOBPA3OBAHUA TUJILBEPTA 81
f ) ret L) (- ax
@1y | (xR (alx]"), sgn yiy|B " x
a>0, ~l<Rev<*/ | x {ig (vn) Jy (a]y|") +
1 1
+ gy | Low (@ 191%) ~
—H_y (aly|?) =1y (aly!™]}
(32) | sgnxlx "R 1y (ax]"), Ly {ig (v) Iy (aly ") +
.1 5 1 1
a>0, —/3 <Rev<®[; +W[1V (a‘yl/z)_.
—L_y (algl™)~H_y (aly®)]}
(33) | 0, —co<x<0 | |ylTVP X
xR g (ax'?), 0<x<oo | X [Iy(atyl™)~Ly (atyl™)],
a>0, Rev>—35/, —o0 <y<0
—y Pk Hy(ay®), 0<y<oo
@34 | [ 217V 1y (a] £ 1), sgnyly "V R [Ly (a) y ") -
a>0, Rev>—"7/, —Hy(aly|™) ~1,(aly|")]
(35) |sgn x| x|7VRT R, (a|x]"), (g™~ 21, (a]y|™) -
a>0, Rev>—5/s —Ly(aly]") —Hy(aly|")]
(36) | 0, —co<x<0 | 22T VR
2 T (] —
£ Iy (ax™), O<g<oo | 7@ T L ?»+V/2)v v
>0 | X 1132(1; 1=h—g, 1=A+3;
—1-27"Rev<ReA<?/, ~EL)—h (y),
tyi* 1, (a1y ")
h (y) = s [(A+v/2) @] ’
—ooLy<0
B (y) = y* ctg [(h +v/2) ] X
X Iy(alyl®), O0<y<oo

I BCLIECTBEHHO, H HHTerpaJd IIOHHMAaeTCsa B CMEICJAC T[JaBIOro 3HaueHHda IIo

Komu,
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15.3. BBICIIME TPAHCUEHIEHTHBIE &YHKUWU 18/

f(x)

7t fr ) (-7 ax

(37)

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

—co<x<—a um a<x<oo

2= (a? — )2 Ky [b (a* — 1) ],
—a<y<a

— (2 - az)VIZ Yy, [b (y® — aZ)l/z]’
—oLYy<—~a WK a<y<<oo

XIylaix])+
teos27Hw+v)al Yy @|x])}
a>0

~3/s<Rep<l—~|Rev|

a>0, b>0
—1<Re'\7<3/2
(38) + Y_, (— ax), — oo L x<0 —J_y (— ay), —oo<{y<0
Yy (ax), 0<x<oo | Ty (uy), 0<y<<oo
a>0, —1<Rev<l!
(39) | sin (vit/2) Iy (alx])+ sgn y [cos (vit/2) Yy (alyl) —
+cos (vit/2) Yy (a] x 1), ~sin (vit/2) Jy (a| y|)]
a>0, —l1<Rewv<l
(40) | sgn x [sin (vu/2) Yy (alx]|) — cos (vit/2) Yy (a]y])+
—cos (va/2) Iy (al x |)], + sin (vi/2) Ty (al y )
a>0, —1<Rev<1!
@) 1=V Yy (alx]) sgnylyl’ Iv(alyl)
a>0, =l <Rev<?,
(42) | sgnx] x| fin[27 vy al X | g {eos 27 (w+v) ] X
XYylalxl)— XYylalyl)+
~cos[27! (v n] Iy (a]x])}, +sin[27 (u+v) wl Ty (@l y )}
a>0
-1/, <Reu<1—|Rew]|
(43) | |2 {sin[27! (w+v)m] x sgnyly| ™™ X

X{ecos[27 M w+vallv@lyl)—
—sin[27 (w4 v) @] Yy (@] ] )}

(49)

sgnxlx|™" X
Xi{coslalx] =27 (u+v) o] X
XIy(b]x])+
+sinfa|x]| =27 (u+v)n] x
XYy (0] x|,

a<bh, ~—3,<Rep<l-—|Rew]|

[y ™{sinlalyl—27" (u+v)n] x
XIy(blyl|)—-

—cosfalyl=2" (u+v) ] x
XYy (bly )}

Y BEIeCTBEHHO,

no Ko,

H HHTerpaa IoHHMMACTCAd B CMbICA€ [JAABHOIO 3HAYEHHS
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Tn. XV. TIPEOBPABOBAHMS 'MJIBBEPTA

45

f(x)

w10 (-

(45)

] X

X {cos[alx|—27" (w+v) 7] X
XYy(blxl)~-

-sin[a[xl—-Q—l (pt+v)n]><
X Iy @l

a<b, —%;<Rep<l-—|Rew|

sgnylyl™ X

X {sinfa]y] =27 (u+v)a] X
XYy(iyl)+

+cos[alyl-—2'l(u+v)n]><
X Iy (blyl)

(46)

0, —oo<x<0
£H{cos [(u — v/2) 1] 1y (ax™®) +

+sin [(p —v/2) 2] Yy (ax"™)},

0<x<oo

a>0, |Rev|—I1<Rep<y

2n

g™ {sin [(n ~ v/2) =] 7, (ay"2) ~

Tyl Kylaly ™),
—oo<y<0

—cos [(u —v/2) 7] Yy, (ay™)},
0<y<oo

01 -'°°<x<0
e~ % I, (ax), 0<x<oo
a>0

ﬂ"—le—ayKo (alyl

exp (— alx])/ (ax), a>0

2n—!sh (ay) Ko {aly])

sgnxexp{—alx|)/;(ax),
a>0

21t ch(ay) Ko (aly))

0, —w<i<—a
(az __ xz)'\’/2 e—bx ]v [b (az - xZ)'/zL
—a<x<a

2 (%2 — a?)" cos (vr) e 0% %
X Iy[b (2 =a®)"], a<x<oo
a>0, 56>0
—1<Rev<

2%

2 (y? —a2)"P 7% x

+sin (var) Iy (b (52 — ) "]},

-1 (yz _az)'\’/2 e—by X
X Ky[b (2 — a2)"],
—oLy<—~a
(@ —y?) "2 e=09 x
X Yy b (a2 ~ y2)%],
—a<<y<a

X {n=1Ky (6 (42 — a2 "] +

a<y<oo

(1)

e Ko (alx]), a>0

neay IO (ay)’

—o0o<y<0
0<y<oo

y

BELECTBEHHO,

no Ko,

H HHTErpajl NOHMMAaeTca B CMHCAE TIJABHOrO 3HAYCHHA



Rea; <],
Reb,’>—],

i=l ..., n
=L ..,m

ol 153 BLICUIME TPAHCUEHAENTHBIE ®YHKLUHHU 185
o0
P =t 1) w97
(52) | sh (ax) K, (a] ), 27 \mexp (— aly|) Iy (ay)
a>0
(63) | ch (ax) Ko (@] x 1), a>0| —27\msgnyexp(—aly|) Iy (ay)
(64) | 1 x|V e®™ Ky (alxl), _me
a>0, —y<Rewv<l/, | 2cos(vm|y Y
X UylalylY+I-y{a]ly])]
—oo<<y<0
—mtg (vr) g~ e¥ Ky (ay)
I<y<eo
(85) [ 1«17 sh (ax) Ky (e x1), e s L L
a>0, —1y>Rev<l | Igl¥ 2 cos (Vi)
—tg (v)sh(a|y|) Ky (aly])]
(56) { 1 %17V ch(ax) Ky (alxl), _ seny [“exp(—alyf)lv(alyl)
a>0, =, <Rev<ly lgi¥ 2 cos (v
+tg (vor) ch (ay) Ky (@] y1)]
67) | {2 exp (= ax?) [Ky (ax?) ~gqeos (v) sgn y | y ¥ X
+usin (va) Iy (ax?)], X exp (— ay®) Iy (ay?)
a>0, —Y,<Rev<l/,
(88) | sgn x| xPVexp (~— ax?) Iy (ax?), Py 12V exp (— ay?) X
a>0, —1/;<Rev<!/y K, (ay®)
[+ tg (v Ly (ay?)]
(59) | sgnx|x] " Hy(alx]) ly1™V Iy @ryl)
a>0, Rev> —3/2
(60) | O, \—oo<x<0 n"lej(alyl 0, ay, ...,ap)'
mn( an v, Qp 0, bl)"'ab([
G ax »
Pq biy vees bq) —00<y <0
I<x <o - k rS( 0,a1,...,£lp, ])
pHq<2(m-n) (=" Gouw ||y 4, e by )
largaj<(m+n—p/l2—qg/2)n 0<y<oo

i=Yot+ b, r=m+1,
s=n+lt=p+l,u=q+1,
v=p+2 w=qg+2

k — uenoe

) BEUIeCTBEHHO, H HHTErpa]T IMOHHMAaeTcaA B CMbIC/e TIJaBHOIG SHadeHuqg no

{olH.




186 I'a. XV. IPEOBPA3OBAHUS TUJIBBEPTA 161
o0
() a=t {10 -9
(61) amn (ax2 [STRENIN ap) SgnyGrs (ayz s, ary oy ap, 1)
Pq by ..., by)’ vw Uy, by +evy by 1)
ptg<2(m+n)|r=m+l, s=n+l,v=p+2,
largal<(m+n—p/2—q/2)n w=q+2
Rea; <1, i=L . an
Reby>—1y j=1,..., m
(62) xGmﬂ(axz ALy oy ap) I!/]Grs (ayz —1/2: Aly v vvy Oy 0
pq by, ..., bg ’ vw ~s by, ..., bgq, 0)°
ptg<2(m+tn) | r=m+1, s=n+1, v=p+2
largal<(m+n—p/2—qg/2)n w=qg+2
Re a; <1y, i=L .., n
Rebj> -1, j=1...,m

Y BelleCTBCHHO, H HHTerpaJ IOHHMAaeTcA B CMbICJAE IVIAaBHOIO 3HAYEHUA MO

Koy,



UHTETPAJIBI OT BbICIHUX TPAHCUEHAEHTHbBIX
GYHKUUN

dra yacTh KHHrM CONEPKHT B OCHOBHOM HHTErpAsHl, KOTODHIE He BOIUIIH
B tabaunm raas I — XV,

TJTABA XVI
OPTOTOHAJIBHBIE MHOTOYJIEHbI

B stofi riaBe MBI J@eM CIHCOK HMHTErpasoB, COLEDPXKAIUMX KJIacCHYecKHe
opToroHa’dbHble MHOroweHsl. OTHOCHTEIBHO TEOPHH 3THX MHOIOYIEHOB c¢M. BT®,
r. 11, rmapy X u ykasanHyio TaM JuTepaTypy, B ocoberHocTH kuury Cere. OGo-
3HAYEHHs, NPUHNTHIE B JJAHHOH rJaBe AJ MHOrOWIEHOB dpMura, OTVIHYAOTCA OT
ucrop30BanKsix B BTO.

W3 ykasauHHbIX 37ech GOpMyJ MOLYT GbITH MOJy4eHH BBIPAXKEHHA A/ APY-
rMX UHTerpasoB IyTeM IPUMEHEHHS MeTOLOB, YKa3aHHHX BO BBEJEHHU K mep-
BOMY TOMY, HpnMeHenus @opmyant Pojpura (cM. Himke) ¢ HOCTeAYIOIIMM MHOrO-
KpartHBiM HHTErDUPOBAHMEM [0 YacTAM, NDPHMCHEHHS NPOH3BOAAWMX GVHKHUH
(cM. HUIKE), @ TaKXKe NyTeM HCIOIB30BAHUA Talauu, NaHHBIX B ADPYTHX IIaBax
STOM KHUTH, ¥ IPHMEHEHHS COOTHOWIEHMH (CM. HMIKe) MEXKIy PasiUYHBIMU CHCTe-
MaM¥{ OPTUrOHANBHBIX MHOTOWICIIOB W MeXAY STHMH MHOrodIeHaMd ¥ OyHKUKAMY
Jlexaunpa, runepreoMeTPUYECKHMH DPAAAMH, BBIPOXKJEHWBIMM THIEDPreoMeTpuye-
CKUMH QyHKUHAMHU.

Muorounenst Ye6nimena.

Ty (%) = (— 1)? Ty (— x) =cos (n6), % ==cos 0,
(1 —x2)1/2 d _ —1
=g (= a) -,

=aF (= n, n; s Yo—x/2),
=27 limT (v) C)(
v->0

(=t ) ()

-~ P
sin [(n + 1) 0]
sin 6
(n+1)(1—x2)~" d \* Y
= —— ] —x2 2],

T (s ( ) [0r= 22y
=(n+1)2F1(—-n, RIS —‘:i)

’ 2 k) 2
_Ql_il_)'_ (Ve )
(/")n+1 Pu )

Un (¥) = (=1 Un (= x)=

R x~=cosb,

=c!(x)=

Al 1 —22
1 e e
1"'2}4“(")2 S T—oxzt

n=1

o0 —_—

2 Un (x) 2% = (1 — 2x2 + 2%)
©on=0

OrnocurensHo Apyrux mpousBomsumx dyskumi oM, BI®, 1, 11, crp. 187



188 ra.

XVI. OPTOTOHAJIbBHBLIE MHOTOYJIEHH

Muorourenst Jlexannpa.

P (x)=(

=07 Pa (= ) = gy (| o0,

oFi(—=n, nt+1; 1; Vs—x/2),

= 2O n oy (= e, Yo 2 1 57,

=Cl(x) =P O (),

3 Pu(x) 2= (1 =252+ 2%) "k
n=0

Ornocurensno cBasu ¢ Gynkuusva Jlemangpa cm. BT®, 1. I, ctp. 161 1
nanee; OTHOCHTENBHO APYTHX THIEPreOMETPHUECKHX PsJOB, BEIPAXKAIOMMUX MHOMO-

ureysl Jlexannpa, cM.
a OTHUCHT@JLHO JAPyru

BT®, 7. 1, ctp. 128—139 (u=0, v=n) u . I, cTp. 181,
x npoussoydumx QGpynxuud cm. BTO, 1. 11, crp. 183

OTHoCUTEIBHO onpenenenia IPUCOCIUHEHHBIX MHOTOWICHOB JIe)KaH}J,pa u ux
csoficTB cm. BT®, 1. 1, ctp. 149 n panee.
Muorousenn TI'erenfayspa. DTH MHOTOWJIEHB! HA3HIBAIOT TaKXe yasTpacge-

pudecKumi MHOIOWIEH

Cp (%) =(=1)"

v/

amu ¥ oGosuauaot PO (x).

C:’Z (_ x)v

@v),, (1—xnk=v

LML (V) o\ emvi2 plh=Y
A1 T (2V) (#=1"7P oy, ()

(= 2V -t

2 n1 (v 1),

@v)
=Tn2Fl (—ﬂ, n’+2vv v+l/2; 1/2""}6/2),

2" ) 1 2
= 2 (x—l)”zFl(— nog—n=v;1—=2n-2v —l-;—x—),
e P et vt
=W, On ();

v n My 1. 42

Cop ()= (=1)" =7 oF1 (= n, n+v; /a3 ¥°),
M)y

— (V=1/z, ~1/2} 2 .13
Ry (@ = 1;

€ ) = (1) B o B~y n v+ T Oy ),

21n4-1

—_ Mn41 (V=102 Y2) 2 1Y,
- G * Pr (2 D;

2 CY (x) 2" = (1 — 2%z +2%) 7",

n=0



Ta. XVI. OPTOTOHAJIBHHE MHOTOUJIEHK! 189

OTHOCHTEILEO CBA3H ¢ pyHKuuaME JIexaHnapa ¥ APYruX IHIEpreoMeTPUYecKux
pasoxkenut cm. BT®, 7. I, crp. 177 u nanee, crp. 128—139, 1. I, crp. 177,
OTxocHTenbHO ADYr¥X Ipou3Boxswiux GyHkun#t cv. BTO, 1. II, crp. 178.

MHorousens SIko6H.

PP () = (=1)" P (= 2,

(—x~0a4+n=B /442 atn Bn
Um0 drx P 4 [ — 1
P ( dx) [(1 = 5+ " (1 4 x)P+1],

=(n:a)2F‘(“"’"+a+l3+1;a+1; =
= (_l)n(n+ﬁ) WPy (_

(”+a)(l+x> oFi(=n —n—Biat1; 22k
_.(ﬂ+[5)(x—-1 2F1(—n,—n_a B+ 1; x+: ,

¥

3 PE P ()2t =2 R (1~ 2 RO (L 42 4 R)H,
n=0

R=(l1 —9%z+22)"

Jpyrue pasnoxenus Moryr ObITh NOJAyYeHS! M3 STHX C IOMOIUbIO mpeolpa-
sopauui, ykaszaunnx B BT®, 7. I, m. 2.9,
MHorousennl dpMura.

He, (x) = (—1)" Hey (— £) =272 H, (27 "2x),
=exp(2” Iy? (— ?d?)n [exp (—2~1x2)],
=anF°(__L21_’ I;n; _725_ ,
= o2+~ exp (2_2,\:2) Wn/z-p/,, ) (.’.;i) ’

= exp (2724%) Dy, (x);

Hegn (%) = (=2)" (Yo)n 1F1 (= 13 Y3 2715%),
=(=2)"n! L7 (27147

Heany1 (%) = (—=2)" (o) % 1Fi(— 13 8y 27 1x%),
=(—-2"nlx LZE (27 ),
had n
Z Hey, (x) —i—l =exp (—2712 + x2).

n=0

OrnocurelpHo APYrHX mpousBopamux oymxuuii em. BT®, 1. II, crp, 194,



190 ra. XVI. OPTOTOHAJIBHBIE MHOTIOUYJIEHH I

MHorouseHsl JIareppa.

L% (x)= ex()[""’“f“]
=("+a) Fi(—n; a+1; %),
=0 n Py (=, — g — 1),

= (~ ) a2 .
Y] : exp (x/2) W'/,+a/2+n, a2 (x):

E LY (x)2"=(1-=2)""""exp z_zl .
n=0

OTHOCHTeNIBHO APYruX mpouspogamux dyHkmil cm. BT®, 1. II, crp. 190.

16.1, Muoroujenm YeGoilieBa

Huterpanst B 5TOM NYHKTE MOTYT GHTH BHPAXEeHH KaK WHTETPams OT TpH-
TOHOMETPHIECKAX (DYHKIUI.
B sTOM MymKTe M H A — HeOTPHIATENbUEE IeJble YHcda,

1
) a _ 204204 bt (n) D@+ D T (@4 3)
@ fn(l AT T ) = T G R T T T

Rea> -1

1

. 8 _ B2l (e T+ HT B+ D)
(2) {(1 0% (1+ )8 Ty (x) d o T X

XsFo(—=nnat+l;ls,a+f+2,1), Rea>—1, Ref>—1

)
@ | f -0 1-A T ) dr=nUs (9) —1<y<1
|

1
(4) f sin (xg2) cos [(1 = x2) (1 — 4% 2] Tonyy (1) (1 = 22~ dx =
-1

= (=11 Tont1 (9) Jont (2)

1
(5) f cos (xy2) cos [a- ) (1 — 1/2)'/2 2] Ton () (1 - x’)“/2 dx=
-1

=(=D"5Ton(y) Jon (2)

1
) f [Ta (%)) dx =1~ (4n2 —1)~!
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1 ; m
(6") f(l R N ) dx=2‘m‘1n(m—n)
I 2
1
M| [ =y 2 drmm
-1
®) f(l—xz T ()] de =2 ne
1
©) f (1 = 22)~"5 Ty (%) T (%) dx =0, mekn
g :
1
(10) f (1= x) "% (1 2y Ty (%) Ty (%) dx =0, m>n
(11) f(l—x) (1+ 2y +0="h T 5y Ty (1) dx =
. T (2m 20— 1
- MR 9 — 1)1 (21— 1)1 m+ns0
1 -y
. _ aYe2e—"% (@) T Y,
(12) J(1+x) (1 = )3 T (%) T (2) d S TIOITESTAAN
=1
X oFs(—m, m, o, 0+l Yo, 0t n+Ys a—n+s51), Rea>0
1
(13) f 57 (1= ) e R Ty () di = 7 D,y (2) D_,_y, (20%),
[0}
Rea>0
1
(14| [ =T, (1= xty) dr=27"5 [Py (1 =)+ Py (1 = )]
F =Ty, [0+ 5= dx Lo
(15) f ch (Tx/2) =(—1)n+ (2ﬂ)l (2n —])an
0




192

Tn. XVI, OPTOINOHAJIbHBIE MHOI'OYJIEHB! {16

(16)

de=2"""(1-2"" ¢ (n)

o0 (l+x2)—n/2 Tn [(1+x=)~’/z]
f ch (Tx/2)
[

(17

f (1 + x2)'5=" [eh (1x/2)] ™2 Toney [(1 + #2)~ "] dix =

=2( 1)n+l 2n—1 2:;;1 an

(18)

[+ )7 [eh (D] 2T, [+ 22 "8l dx= ™ In2 =" L (a4 1)
0

(19)

Lod

@+~ 21, [o @42~ "%]
J‘ ch @x/3) dx

O

R e e o e e

(20)

o0

f (02 + x2) 7" [ch (nx/2)] 72 Ty [a (02 + #2) 7] dx =

.:;rr,_ln2l—n§(n+1, g—;:—l-), Re(l>0

(21)

1
fﬂ—x)‘/f(l +x)* U, (x) dx =
~1
7902147 4 WP T @+ o) T @+ 1)
@Er+tl@+n+8)T@—n+'lh)y ?

Rea> —1

(22)

R B 98B+ (g 2 Te+ DT B+ D
f(l £ (1+ x)B Uy (x) dx = L %

XoFg{—n,n+1l,0+1; % 0+B+2 1), Rea>—1 Refi>~1

(23)

1
f(x—y)_l(l—xﬁ)“‘/zun(x)dx=-nTn+.(y), —l<y<l

(24)

1
f cos (xyz) sin [(1 — :cz)l/z (1—- yz)’/2 2] Ugn (x) dx =
~1
= (=15 (1 = 4" Usn (9) Ton41 (2)

-t o



34} 16.1. MHOI'OYJIEHBI UEBBIWIEBA 193
1
(25) f sin (xyz) sin [(1 - )" (1= y"-)"'2 2] Upnar (¥) dx =
-1
= (=D (1 =) Usny1 (9) Tonss (2)
1
@) [(=07k (1 +0)" Ua () dr=(n+ 1)
-1
!
(27) f (1= 202 [U, (x)]2 dx = 7/2
-1
1
28) f(l —~52)' Uy (2) Up (%) dx =0, mn
—1
( Y o (m 4 N+ 1)
| [ (=0 1+ 0% Un (1) Un (1) d = o s =]
-1
1
(30) f (1= )% (1 + 5" U, () Uy (x) dix =0, m>n
-1
: (2 2 2
Y m+n-+23, - T (2m+2n42)1
(31) { (1= 5% (14 Ui (6) U (1) di = o BEAZIA DL
|
(32) fu 40" (1= 9% U (1) U (1) dx =
—1
a0 4 (e HT (@ T (n—a+ %) <
- T - L Gtat+n)
X 4F3 (_ n, m+2) a, (l"'!/z; S/29 a+n+8/21 0-“”“'/33 1),
' Rea>0
1
@)| [ (1= 57" Upy (52) dx=s Py (228 = 1)
1
; 2
(34) f Unlx (1= ) (1 = 22) " + gzl dx = =5 U, () Un (2)
=1

13 T. Befitmen, A. Dpgeitu, 1, H
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oo
(35) f Ul 78 0 et
H (1 4 x2ytt s (72 4 1) 2@n—1) 2 2m | n
o]
2 U, L1+ =] I
36 f nl I
(36) § (L4 xyt2+1 (oo 1) o 2 T(n+1)
wx Ugpy (14 20~ e] (—1yt ! @2 : .
@n| | - - e
(1 4 gyttt (62:rrx_ 1) L@ 1 PP
v oxu, L+t 1 | .
38 f r P
(38) i (14 2+ (275 ) dx 9 E(n+1) " o
o]
U, [0 @2+ 5] a7 wal
39 f n L )
(39) ; (@ + A2+ (7% 3 1) dx o 2 Tin+1, )
Rea>0
o]
2 U, fo @+ =] [ a1 o
Z = _— —— —
(40) 6f [0S +x’.‘)ﬂ/2+1 (L,QT[).’__ I) dx = 2 ;(n + 17 (Z) on 3
Rea>0

16.2. MHuorounenn Jlexxangpa

Cm. rtakxe Mmuorouner [erenGayspa, ¢pyukuuu Jlexanapa, rumepreover pu-

yeCKHe PsIs.
B sToM MYHKTe 7t M n— HEOTPHHIATNLHblE [EJble YHCAA.

1 m
A =0Ty,
() fx sz(x)dx—m—:, ReA> -1
0
l (=1 () =12
A _ - m
@) Of £ Pannys () di =~ — ReA> —2
i y
-1, 2772
3) J‘(I——x) Py (x) dx = goer
5
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t
i - (') 2
@ | [0 P (9 d = [ L]
-1
: (2} (12
(5) _f £ (1= )7 Py () de =y bl
1
©6) fx—x T+ 0BT Py (x) dx =
—1
+B-1
=%—@-3FZ)(— n, 1+n o 1, a+pB; 1),
Rea>0, Ref>0
1
(7) ( (z—x) ~tp, ()dx=2Q, (2), 2 B paspesaniod MA0CKOCTH
-1
1
(8) f x(z2— x)'l Py (x)dx =2 Q; (2), 2 B Paspe3aHHON IJOCKOCTH
~1
! -1 s PE (2
(9) f(z—-x) ®TI Py (x)dx = 22" Qu (2) — gy
: -1
2z B paspesanHoll mrockocrty
1
(10) [ (e—x""xmp, (x) dx =22" Qp (2),
-1
ms<n, 2 B Pa3Pe3aHHON NJIAOCKOCTH
1
(11) f (a® + b2 — 2abx) ™ sin [A (a? + b2 — 2abx) | P, (x) dx =
=7 (ab)—llz Jn+,/2 (a)) Jn+,/2 (bA), a, >0
1
12 a’ + b2 — ,‘Zab)c)_ll2 cos [A (a2 + b2 - Qabx)%] Py(x)ds=
)
=g (ab)—‘/z Jn+‘/z (ad) Yn+1/2 (b)), 0<a<<h

KounsexcHas 2z-miocKocTs paspesana BHoJb oTpeska [—1, I} BeiuecTsen-
HO¥ ocH,

13%
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1
(13)| [ 1Pa (@ dx=(n 17"
~1
t
19| [ Pm(x) Pa(x) ax=0, men
-1
1
2 4 4 my 1)
AS) | [ (140 Py () Py (3) d = L
~1
!
(16)| | (110" Py (x) P (x) dx =0, m>n
=
t
an| [a=5""Pr () Pa (x) dr =
-1
@ -
=-;—(IP_T(%4F3(—HZ, m+1, 0 0 L,a+n+1, a—n; 1),
Rea>0
I
(18] [@=07"Pu () Py () dr =2Pn (2) Qu (2),
-1
m<Cn, 2 B Pa’kperanHoil MIGCKOCTH
1
(19| [=57"Pu(0) Pass (9 ds =2 Puss (3) Qu () =2 (n+ )7
-1
2 B pa3pe3aHHOH MIOCKOCTH
1
20| [#(e—07 Pa(I dx=22Py(2) Qu (&) =2 @n+ 1)}
=1
2 B pa3pe3aHHOH IJIOCKOCTH
1
@] [xz=0)7 P () Pulx) dr =22 Pin(2) Qu (2),
-1
m<h, 2 B pa3pesaniofi IIOCKOCTH
OtHoCHTeABHO APYTHX MOXOOHHX HHTErpanoB cM. MacRobert T. M,

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

Kommnekcnas 2-IJ0CKOCTh paspesaHa BAo/dh orpeska [—1, 1| seugecrsen-
HO# ocH,
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I
_ -5 [T ay)?
@)| [ M7 Py (1~ 24 dx = AR Re >0
0
1 . [a+(2 1)1/3] 2121
(23) fx (02 + 12) " Py (1~ 20%) dy = S22 41T , Re a>0
1
(24) f 1= 2 (1 + 0B P™ () dx.
-1
Cum. Shabde N. G, 1940: Bull. Calcutta Math, Soc., 32, 121 —128,
1
(25) f(z—x)_l(l ~ x2)™2 P () dx = 2™ (22 — 1)™2 Q" (2),
m<{n, 2 B Daspe3aHHON NNIOCKOCTH
1
k -1 3
(26) f © (2 =) 71— )P (x) dx = 272" (22 ~ 1) QT (2),
=1
m<n k=0,1,..., n—m, 2 B paspe3aHHON MIOCKOCTH
1
2 2 n+m)i
@7 [ [PR (] dx =5 n—m1 m<n
=1
!
(28) f P (x) PP () dx =0, B n
1
I i k (e +m)
= (=1 e+ ml
(29) fpf(x) QF () de = (=1 G T o1
1
30| [ (=7 P Ph(x) dx =0, ko m
1
- 2 ) 1
@) [ [P dr = S5
By
i

Komusiexcnas 2-miock0CTh paspesasa BAoaL otpeskd [—I1, 1] sewecruens
HOH OCH,
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t
(32) f (1 = x3)™2 P (1) PI (x) P™ (x) dx =
-1

<3, +mll+m!(n+m!(s—m}
F—-mll—ml(n—=m!l{s—&1 X
. P(m+ W)y C -+ T =L+ VT f=n+ )
(s=D1(s=m T (s+¥) ’
2s=k+Il+n+m, 2=Fk+!+n-—m yerHo
Izm mLhk=l-m<nLk+Il4+m

=(~1)"n

I
(33)| [ P} () PY, () P (x) dx.
-1

Cm. Gaunt J. A, 1929: Philos. Trans, Royal Soec,, A 228, 151—196,

16.3. Muorounenn FerenGayapa (yiabTpacdepryeckne MHOTOYJEHB!)

Cwm. Taxwe muorownens koG, dyukmun JlexaHxpa, runepreoMeTpHYECKHe

PAIBL
B sToM myukTe m W n — HaTypaJbHBIE UHCAA,

1
(1 f(l-xz)v"‘h €y (x) dx=0, n>0, Rev> —1,
=1 .

|
@ [ £ (=) C () di =
0

@), @+, T+ T O+
P I T v+ 1)

Rep> =1/,

1
@ [—o" " (1400 o) de=
-1

BHVHAT @+ T (W T @+ T B~ v+
nlI@WL B—=v—n+3)C G -v+naitd) 4
Ref>—1, Rev>—-1/,

t
20HBHI T+ DT B+ DT (n+2v)
(4) f(x—x)“(1+x)ﬁc;(x)dx= e X
—1

X aFs(—=n, n+2v, at+1l; v+ s a+B+2 1),
Rea>-—1, Ref>—1
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12)
1
(5) fx’” (2= %) (1 =)V CY (x) dx =
-1
1 8/_v . - _
E TR @ G, (o)
m<n, Rev>~—1/,, 2z B paspesaliHiofl MIOCKOCTI
1
© [+ =0 =) CY () dx =
-
wheh—V gy mi nt1 vi2=1y Av—1, mol Wy
=S e T @ - TR ) - F TR TR e
Rev> —1/s, z B paapciasnoll 10CKOCTH
! 1—-vin
- ; vt T 4= -
(7 f(l—x“’)" "2 o192 OV (1) d"=—'ﬁTr—(\(;2Tv_n)°‘ Viven (@),
-1
Rev>—1),
! 91 -2V 9.
S 7 R y) 2 n2i ey +n)
® | [—mhe P =S the Rev>—1/,
-1
: !, ! 2V + 1)
-3 —t 12 n2T (v=Y)T (2v+
@ | [=nvh s ey P ar - TSI B0
-1
Re v>1/,
: 93v—="h [ Nd v,
Av=-1/, =1,V 2 - “HADEvEnET 2n+ v )
(10) | [(1 =¥~ (1 92~ O ) e = P R R S
-1
Rev >0
1
an j(l — V= (1 )V [ () P e =
-1
o T T @+ T (v 204 YT (@94 2m) T (3v o 20 = )
BV [p 1T (v n+Y) T @WPE T @v+2n+ 1) ’
Rev>1/q
1
12| [a—e*hCy () Chx) dx =0, mn, Rev>—1s
-1

KomiliekcHaa 2-IJIOCKOCTh pazpesana BAOJb oTpeska [—1, 1] sewectseu-

HO#l ocH.
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I
(13) J(l — )" (L4 )P CY () €Y (x) d =
-1
gy 22T T oy m T (v =tk m =) T (Y =V 11 = 1)
=( D mli—my TP T +v+m TP e~v—a)F (o+m—n) Rev>1/'3
1
PR -t
(14) f VL1 4 )V RCY (%) €Y () dx =
<1
LBV ) T @V LM T @V RIT v+ m T (= v+ n~m)
minlDEWT (=T v+Yet+n—mT @v+otm+n) ’
Rev>1/s
1
—1 3Vt =9/ -
(15) J‘(l—-x)" (1 + x)>vEm+a=hey (x) €Y (x) dx =
-1
_etvtmEn-lpy, y rvemt T (vemtat YT @vtmtn—1)
TWW+m+ )T (v+a+)Tev+m) T (@2v4-a) T (4v + 2m 4 2n) ?
Rev>1fq
1
(16) f(l — %)% (1 + )V "BCE (%) €Y (x) dx =
-1
VR 4 DT (v T w—ad o~ T (2 +m) T @v+n) «
mintT (v=a—"L) T (v—a+n+3L) T (2n) I 2v)
X oFy (—m, m+2u, o+ 1, a—v+3y w1, v o+ ntdy, a—v—n+ %y 1),
Rea>—1, Rev>—-1/,
1
an | [ @=n7H1 =) CY () € () dx =
-1
o'~V _ryetpy i V=1, AV V-1
=T Tw eT(TIRT (2 — 1) 1 Cr (2) Quiviy, ()
m<n, Rewv>-—1/, z B pazpesaHHofi WJIOCKOCTH
1 .
(18) f (1 =2V~ Y (%) CY (%) C} (x) dx
Cwum. Hsii Hsien-Yi, 1938: Duke Math. J. 4, 374—383.
: 1 T (v/2)
— iz LV,
(19| [ (=227 ¢, (o) d = gy €O (202 = 1), Rev>0

Ko

MOJeKcHas Z-IJOCKOCTh pa3pe3aHa BjOJb orpe3ka [—1, 1] Bemecrnen-

Holt ocH,
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1
(20) f (1 —x%)""1 €Y (cos a cos B + « sin a sin B) dx =
-1

2v=1 gy T (WP v v
N ET R C,, (cos a) C,, (cos B), Rev >0

(@1 f 22V (1= )1 CY (1 = x2y) dx =

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

S TR p@ By
2T (n+V+041) Py (1=g)

4]
Rev> -1 Re0>0, a=v+0~Yy B=v—0—1)

16.4. MHoro4JeHn AKoOH

CM. TaKXe THIIepPreoMeTpHUCCKHE PAABL.
B aToM NyHKTe M W A — HEOTPHHATENbHHE [EedHe YHCIa,

1

AITO~B~n+HlP@+0+n+2) :

W | [a=n" 1407 PP (g ay = LT L O DL @enE DIt D
=1

Rea > ~1, Reo>—1

n! - TB+pt+tn+2) '

t
1 -
@) f(l_x)p(l_l_x)ﬁpgz,ﬁ)(x)dx___ BHo+IP o+ BT E+a+ HT(@—p+n)
-1

Rep>—1, Rep>—1

I
+041
3) f(l—x)"(l+x)"P§§’*‘”(x)dx= 20 T+ HT@+D Trtotl
~1

Tp+ot+2 nil(e+1) X

X sFo(—n, a+B+n+lLp+l; a4+, p+0+2 1),
Rep >—1, Re¢ > —1

1
(4) f(z—x)“ (1= 2% (1 + 2P PO (1) dx =
_LI

0Bt P+ DT B+nt 1)
T@+p+2n+2) (z—11H

><2F,(n+l, a+n+l; at+p+2n42 —]%7—),
Rea>—1, Ref > —1, z B paspe3annoit mIockoCTH

X

1

G | [a=0% 0+ 2P[P P (0 dr= S Tt at T O e

) Tnle+BFenrnT@+BrnEl)?

Rea>—~1, Ref > —1

Komn.iexcHas 2-m10cKoCTs paspesana BLoJb oTpeska [~ 1, 1] sewecrsenHo ocy.
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! 20+B ¢ B
a—1 BT pla, B 2 a4+n+ DI B4+
(6) f(l—x) (1+x) [sz (x)] dx = TN T ’
=1
Rea>0, Ref >~—1
!
0 f (1= 0% (1 + %P [P@B ()P de =
=1
_ 2404B+I Pt ) [T @+ nt DIPT B4 20+ 1) '
B ok Te+ )T (20+B+2m+2) ’ Re o> ~1/5, Ref > —1
1
@) | [ (=22 P2 (g gf [PEP ()P dx =
=1
L2202t I p @2+ DT (a- l-li+2n+l)]‘1‘(2a+l3+2n+l)
[T {@+B+n+ DT Qo+28+4n+2)
Ref > ~1, Re (20 +B) >
)
@ | [a=0%1+2PPEO @) PEO (x)dx=0,
-1
mstn, Rea>~1, Refp>~1
1
(10) f(l —5)° (1 + 2B P B) () POB (1) g5 =
PRl P Lt DT B+ R+ DD (@ +B+22+ ]
- AT +p+20+2) T @B +rt1) :
Rep>~1, Ref >~1
!
(11 (1= (14 0P P& B () PP-B (1) dx =
n n
W+B T (oLn+ YT B +n+HT (O
= D@+ TE+B+n+1) : ReB>—I’ Rep>0
)
(12) f(l — %)% (1 + 1)7 P& B () P& O () dx =
_ 00t rgt e YT @+B+tmbn+ YT (@ +m+ YT (@=B+ 1)
T mla=-mIT@+B+n+ DT (@+0+m+n+2)T(0~B—n+1) >
Rea>—1, Reo>~—1
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1
(13| [ a=» 1+ 087 PP () PV (1) dr=
-1

_ 2P0l r gt m n s DB+ a+ DT @+0+ DT (G +m+ D)
mialT@+B+0o+m+n+2DL Rems+n+DI (G +m—n+1) °
Reo>—1, Re(f+0)>—1

1
(14) f (1 — x) (1 4 x)@+B+OFmEn p@ B) () p@ 0) () gy =
-1

920 +B+0+m+a+ I Dig 1 B+o+mtn+ DT @+ 0+ m-+n+1) «
mint@+B+ntHr@+o+n+l)

a+m+n+)T@+-B+m+nt+l) _ 3
X I Qu+f+0+2m+2n+2) » Rea>~1, Re(a+f+0o)>~1

I
15| [ (1= (14 9 m=n1 P D) x) P () dx =
-1

_OHOIM=AT (gt n+ DT R+n+ DT O+ m=n)T(0~B+m—n)
T altm—-m) It @+o+m+)CPB—m+a+ )L (0 —B+2m—2n) °*
Rea>0, Reo>n—m

] .
(16) f (1= 5)° (1 + %)P P& B () pO B (1) gy =
=

BHPFIP @+ Brm+a s NPB+R+ YT @ +m+ DT (@~0~m+ 1)
ain—mil'@+B+n+HTB+p+m+n+2)T(@—p) ’
Ref>~1, Rep>~1

1
(| [ 1= (4 0P RO () PE P (1) dr =
<1
(=) B Dt DT @0+ DT BEmen+ DT O+ m+ 1)
- minIT@=-m+nt )T @+B+0+m+n+2)Flo+m—n+1) ’
Re(@4+p)>~1, Ref>—1

1
(18) J' (1- x)a+ﬁ+9+m+n(l + x)B p’(l(l. 8 () P,(f,’ 1+ (x)dx =
-1

(=) g0t BAPEmARNH T (g L B m 1)
= mint(@+B+n+1) X
% re+pro+m+n+ DI B+m+n+ DT Bro+m+n+ )
Twe+2B+rp+2m+ent YU GFo+m+1) '
Refp>~—1, Re(e+B+0)>—1
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204
1
+m—n—1 , . -
(19) f(l—x)" m=r=1(1 4 x)B P& B () pOB) (x) 4y =
-1
BT Gt DT @+ + DT P+m—nT @—p—2m+2n+])
mMp-mil@—-m+ant+Dr@—-p—-m+a+HLrP+o+m+) ’
Ref>-1, Rep>n—m
1
. . a -
(20) f(l—x)‘(1+x)ﬁpff‘ B (x)P® Ny) dx =
BT P @14 T B+t DT E+m+ YT (4D %
minl T+ Hh -y LPB+1+0+2)
X Fa(—m, ptro+m+1L v+, 1—a+1;
o+, B+r+n+2 v—a—n-t+1; 1), Ref>~1, Ret>—1

Cwm.

16.5. Muorouaessl dpmura
TaKxKe MHOrouJeHst Jlareppa, (GyHkIHH NOapaGONHUECKOTO WUJHHAPA,

BHIDOX/ICHHLIE THIIepreoMerpudeckue byHRIEH.
B stom NMyHKTE M U # - HEOTPHUATE/bHLIE LeJBEe Yuciaa.

W f exp (—x%) Hepy (#) dx = (= 1)" T (n +1/2)
@) f exp [—2~1 (x = y)?] He, (x) dx = (2m) " y"
@) f (x = ic)" exp (—21x2) He, (x) dx =
f-o,—(f—:';%—) @) exp [£2=1 (v~ 1) i+ 272~2] Dy—p (c)
(4 f x~1 (x2 +0%) "Lexp (= 27'%%) Heong 1 (x) dx =
i)

= (= D" (/2)" a"2[2%n1 — (2n + 1)l exp (2722} D_5n_s (@)]

(3)

f exp (- 2—1x2) sin (Bx) Hepnty () ds = (— n* (ﬂlg)% ﬁ2n+ I exp (- 2—-1[32)
0

(6)

f exp (= 27'%%) cos (Bx) Hean (x) dx = (= D)™ (/2)" §*" exp (— 27'8%)
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%) fexp(— 27 1¢) sh (Bx) Hesnay (%) di = (n/2) 27+ exp (2716
0
) f exp (= 27162 ch (Bx) Hegn (¥) dix = (/2) 2 B2 exp (27182
i
@ | | expl— 2714 [Hen ()1 de = (2) !
(10) f exp (= 52) Hey, (x) Hep (x) di = (— 1)72H2 P (22120
m-+n 4YeTHO
(11 f exp (- 2"Ix2) He, (x) Hep (%) de =0, ms&n
(12) f exp (— o?x?) Hepy (x) Hey (x) dx =
- a—m~n-1 (1— 2a2)m/2+n/2 T ( m +2n + I) X
— — 2
X oF, (-— m, — n l——";—i; "zT?:T)’ Re 02> 0,
m -k n weTHo
(13) f -exp [~ 9! (x — y)2] He,, (x) Hey, (x) dx =
= (2m) 2 mt gt Lh-m (=), m<n
(14) f exp (~ x2) Heg, (x) Hep (x) Hep (x) dix =
=" Il (s—~R)T(s~m)T (s—n), k+m+n verno, 2s=FL+m+n+1
?o - o)z k1
(15) J exp (— 27'%%) Hep (x) Hem (x) Hep, (x) dix = (S_/(:)T)(s_;l';’(gl_n)! ,
k411 +n=2s verno




206 1. XVI. OPTOTOHAJILHBIE MHOTOQUJIEHBI [16
(16) j exp {— 02x?%) He,, {x) Hey (x) Hey (x) ... dx.
Cwm. Busbridge 1. W., 1948: J. London Math. Soc. 23, 135~ 141.
(17 J exp[— 27" (x — %] Hep (o) dix = (27)" (1 — 02)"2 He, [“—‘fﬁ-]
(18) f exp (— 27 %% sin (Bx) Hegny1 (0x) dx =
4
— (= 1) 2)"™ (@ = 1) exp (= 279 Hegny [ 2]
(AR I
(19) J exp (— 2714%) cos (Bx) Hegp (00x) dx —
]
. o r1 Ayt _ o—Ip2 afd
= (2)" (1 =" exp (= 27'8) Hean [ 2]
(20) f exp (= 27142 Hpy (o) Hy () =0, m<n
@D| [ exp(= 276 Han (0x) Hy (1) d = 't 22ERL g2 pym e
mt om=1l
(29) f exp [~ 271 (02 + p?) x?] He,y (0x) Hen (Bx) dx =
= (— l)m/2—n/22m/2+n/2+ e <ﬂ+2ﬂ+ 1 \) a"B™ (a2 + [32)_"1_”—1/2’
: Re {a® 4 B%) >0, m 4+ n yeTHo
(23) J exp (— 271%%) Hep, (0x) Hep, (Bx) dx =
— 2‘/2—m/2—n/2n‘/2 n! (0!,2 _ 1)—m/2 (Bz _ 1)—n/2 (OL2 + Bz _ 1)m/2+n/2 an+n (z),
1 1 1 |
i
24) f exp (— A%x?) He,, (0x) He, (Bx) dx =0, m + n HeueTHo
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(25)| | #° exp (— x?) Hepn (ax) Hego (B) d.
Cu. Buchholz Herbert; 1953: Die konfluente hypergeometrische
Funktion. Springer-Verlag, Berlin, Gottingen, Heidelberg, Sec. 13.
(26) j exp[— 271 (x — )] Hem (o) Hep (ox) dx =
B mm{r‘n 1)
Ve it m/2+n/2 i ay
= (27) a(™Y(; )(1 Hent -t [ 2|
k—O
27) ( exp (— A?x%) Hey (0x) Hey, (Bx) Hep (yx) dx =0, m + n+ k ueueruo
(28) f exp (— A?x?) Heg (ax) Hesm (Bx) Hey (vy) ©
Cwm. Bailey W. N,, 1948: J. London Matl. Soe, 23, 291—-297;
Lord R. D, 1949: J. London Math. Soc. 24, 101112,
(29) fxp—lex])(—-}\,2x2) Hep () Tlem (Bx) Hep (35) . .. dx
4
Cm. Appell Paul and M. J. Kampé de Fériet, 1926: Fonctions
hypergéométriques et hypersphériques. Polynomes d’Ilermite, Gauthier-
Villars, crp. 343;
Erdélyi Arthur, 1936: Math. Z. 40, 693—702.
(30) f exp (— 27'%%) Hep (x + y) ey, (x + 2) dx =
= (2n)" mt 2" L= —yg2), m<n
7 1
(31) { (cos x)" Heyn [a(ﬁ—x—_i\)‘/’] dx = —(——I;l-f—(ii)l— [He, (@)]?
0 cos x 2% (nl)

16.6. MHorousens Jlareppa

CM. Takxe BHPOXKAEHHBE IHIlepreoMeTpHYeckue (yHKIHH.
B srOM TyuKTe M H 1 — HeOlpUUATEJNbHBIE Lesdble YHCAA.

1 ey T(@—
(1 fxﬁ le~* L0 (r)dx = TESEEALVED) Ref>0

0
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!

©) f x*e ¥ [Lg (x)]de=F(—a+ﬂ, _ Reoa>0
0

(3) f % TFLY (3) Ly (x) dx =0, mn. Rea> — 1
b

n m !

@ | [ PerLg () L ) dre= (= e () (P
0

Re (a+f)>—1

1

—Q— I'ioc+ nre-
) | [ 2 (= 0t La () dx = TELLEDLG=0 1Ry,
0

Ref>Rea>—1

®) f ¥ e* L% () LY (uy) d.
0

Cum. Buchholz Herbert, 1953: Die konfluente hypergeometrische
Funktion, Springer-Verlag, Berlin, Géttingen, Heidelberg, Sec. 12.

1
@) | [ =0 L, (o) LE((1 = ) )=
J |

_mtml@tm+ HT@+at]) ;atp+t _ _
- mnl T @+pf+m+n+2) Lm+ﬂ (y)’ Re a > I Reﬁ> 1

(8) j ™ Mexp[— 27! (x—9)? L,’,”_”(xQ) dx =

_emh
Tl

"™ He, (iy) Hem (iy)

9) [ exp (— 2~ 14?%) [L;l/“ (2_1x2)]2 cos (xy) dx =
0
= (w/2) " exp (= 27 1yA) [L 7 (271"

J- X exp (=27 [L',{“ (2"‘152)]2 sin (xy) dx =
0

(10

~

— @) yexp (— 2717 [L} (27 ')?
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151

(11) f xexp(—271%?% LY (27'%%) LE="(27 %% sin (xy) dx =
[}
= (@/2)tyexp(— 27 'P) L@ LE (271P)
(12) f exp (— 27148 L%(27 %) L7 %% (27 %) cos (xy) dx =
1]
= (/)" exp (— 27 1y?) L2 (271 2) Lo (27142)
(13) f exp (- 2“Ix2) Ln (2_1x2) Hegnt+y (x/2) sin (xy) dx =
[}
= (r/2)" exp (~ 27"y") Lo (27"9%) Hegnt (4/2)
(14) f exp (= 27 1%2) L, (27142) Heay (£/2) cos (xy) dx =
[}
— 271 L, (27 'P) Hey, (9/2)

= (/2) " exp (

(15| [ #7160 (hux) o Lyl () div
0

Cu. Erdélyi Arthur, 1936: Math. Z, 40, 693 —702,

14 T. Befitmen, A. 3pnefin, 7. 11



F'JTABA XVII

FTAMMA-®YHKIIUA, HENNOJIHBIE TAMMA-®VHKIHHU
H PONCTBEHHBIE HM ®YHKLHUH

Ornocurenpdo atax Gyumxuuit cy. BT®, 1. I, raasy 1 u r. II, niasy IX.
JlaHHble HHIKE BBIPAKCHHS JJIT HEMOJIHBIX ravMa- Gyurmuf M pPOACTBEHHRIX
dbyHRUMA dYepes BHIpOXKIEHHEIC TrlNepreoerprueckue GYHKIHM CIYKAT JJIs
BEIUHCJIEHUS MHTErPatioB, COAepkantx 9TH Qynkuud. ITosroMy 3mech MH RamgHM
JHINb HEOOMBMIYI0 BHOOPKY H3 WHTErpPaljioB, COIAEPMAUUX HENOJNHBIE raMma-
GYHKIME ¥ HX YacTHele CJAyYaH.

Pyuxuun omuboOK ¥ uHTErpaJn PpeHed.

Erf (x) =n~ "2y (15, x2),

=2n" Py Py (o 3 ——x”),

=2r" "oy exp (~ x) \F 3fa; x2),
=2 kx " exp (- 271k )M_./h i, (£9),
=] —Erfe (x);

Erfc (x)=n""2T (i/s, x2),
= 9% exp (- 27'x%) D_; (2'2x),
=n~"hx " exp (= 27 oFq (1, s —x~),
=n"x"hexp(— 27 )WLy, (42),
= | — Erf (x);
C (x)%i 8 (x) = 27"k =M/ Erf (7714 L),
= Q= el Py (s 8a1 % ix).
Huterpanpuas SKCnmoHeWTa W pOJCTBEHHBbIE (GYHKIHH.
—Ei(~x)=E; (x)=T1(0, x),
=x"Te™* Fy (1, 1; — %),
= = hg—%l2 W—llz, o (2);
Ei (x) =27V [E1 (2 + 0) + Ei (x — i0)],
=x"le G Fe (1, 1 1Y)
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Ci(x) = isi(x)=—ci(x) % isi(x),
—FEi (% ix) = — I' (0, F ix),
=Fix o=, F, (1, 1; Fix~Y),
= — x—hpERifAkxif2 W'—'/z, ol F ix).
Henoannle raMMma-QyHKIHN.
Yo ) =o' Fy (05 at 1 —x),
= o T2 o= EE Moy, a2 (x),
=T (o) =T (0, x);
T (e, x)=x""1e™ Fy (1, 1—a; —x~1),
=3P TR Wap_y, ap (x),
=T (a) —y(a, x).
17.1. Tamma-QyHxuus
M| [Ta+nT@E-xd=o,
Re(a+4B)<l w m6o Ima<0<IimB, méo Imf<0<Ima
@ | [T+l E-x)de=in2'="BT @+ ),
-0
Re(o+B)<1, Imag, ImB<0
@) fr(a+x) T(B—x)dx=— in2" """ BT (q+p),
Re (0 +B)<1, Ima, ImB>0
r
(4) f I,—Eg—j—_;—;dx=0, Imas=0, Re (0 —p) < —1
dx 20+8—-2
©) f T@+oT B-n T@Ip=1’ Re (o +p)>1
() f g((giﬁ; exp [(2nn + m — 20) xi] dx =0, Re—-a)>0
—n/2 <0< 72, n—udnoe, (/) lma>0

14*
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(7 f T (a+x)T (B—x) exp [2 (i + 0) xi] dx =
= 920i T (a+P) (2cos ) "% B exp [(B — ) 8] X
X [nn (B) exp (2anfi) —na (—a) exp (—2amad)],
Re (o +p) <[, —n/2<B<<n/2, n— uedoe,
0, ecit (Yy—a)yImZ>0
Nn (;) = 17 1
sgn (Vs—n), ecmr (Fo—n)ImZ<0
(8) f PT((%% exp [(2rin + 5t — 20) xi] dx =
s g3 —a—1
=2misgn (n +1/5) —(2—3;—(3)?.;)—— exp[— @Qan+rn—~B)ai+0@—1)1],
Re(B—o)>0, —n/2<B8<af2, n ~uenoe, (n+1/,)Ima<0
s ) dx
(©) f e ds o, Re (0 +B)> 1, e3>
sin (ex)dx  _ [2cos (c/2))9+B=2 -
(10) f Fe+nT(f—»n  Tlatp-1n 1 2=t e (B —w)],
Re(a+B)>1, 0<ec<n
" sin (2nnx) dx _
(11) J sin (x) T@+x)TE~x) =0,
Re (o + B) > 1, n~— uexoe
(12) J‘ sin [(2n + 1) 7x] dx _ ot +f—2
sin (x) T+ I'@E-% TE+B-1)"
Re (o +B)> 1, n— nemoe
C d.
(13) fﬁ%=0. Re(a+p)>1, c>n
cos (cx) dx _ [2cos (c/2)0+B-2 _
(14) J- T+ TE=F =~ Terpsy s 27'cB-a)l
Re(a+B)>1 0<<e<m
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o0 . ”
P (x) e*¢* dx
(19) f T TE=9" P (x) — MHOTOWIEH.
—00
Cm. Ramanujan Srinivasa, 1920: Quart, J. Math, 48, 294—310.
oo
QO (x)exp[(2nn+ ) xijdx __
(16) T@roTG-n
- 00
1
a+p~2 ,
= % exp [2710 (B~ ) ] f @ (1) exp (2anti) di,
0
Re(a+8)>1, —n<0<m n—uenoe, @ (x+1)=0 (x)
D (x) elXC gy
(17) f TernTe-7 @ (x)—mepronmieckas dymknua, wyeomas
—-00 BEIeCTBEHHNA MEPUOL.
CuM. Ramanujan Srinivasa, 1920: Quart, J. Math. 48, 204~310.
o0
Tw+nT@+x _
(18) f TurnT@en 2=0
00
Re(a+Bf—y—0)>1 Imy, Imd>0
o0
(19) f I‘(v+x)r(6+x)dx= & 2% T (@ +B—v—=0—1)
T@+x)T@+x sin[#(y=8)T@—y) L (- T(B—v) I H -6
- 00
Re (@+B—y—98)>1, Imy, Imd <0
* B coorBeTcTBHE ¢ Im y=1Im o
oo
(20) f T@~=B—v+x+de mexp [£27 (6~ ) i
— - -0 s
2 T@+x)TE~-0T (v+x) I‘(|3+v—-1)1‘(“;ﬁ>1‘(v 2+l)
Re(B+y)>1, d=a—f—y+1, Imds£0
& B COOTBETCTBMH Cc Im =0
dx
@1 fI‘(a+x)1"(|3-x)1"(v+x)1"(6—x)=
- TE+p+y+06-3)
T@HA~DTP+v=DT (W +0-DLO+a—1)?
Re(a+B+v+6)>3
(22) v sin (x) dx _ sin [2—1n(ﬁ—a)]
- T T =% [ ’
) Ta+x)fB-xCy+xTE=-x 21,((1;—[3)?(\’-2# )I‘(a+6—l)
a+d=f+vy, Re(@+f+v+686)>2




Ta. XVII. TAMMA-OVHKUMS, HETIOJIHBIE TAMMA-®YHKIIVU [23

214
©3) r cos (7 x) dx _ cos [27 1 B — w)
o L@+ L B-0r(y+x)C6-x Zr(u;ﬁ)r(vgﬁ)l,(a+5_l)
a+d=f4+y, Re(a+f+y+8>2
D (x)dx _
(24) j TOIATB-ATGEATO~H
1
- Po+B+v+8-3
T LR TRAVY-DIFFE=)r@+a=1) f(D(t)dt,
0
Re(a+B+vy+8)>3 ®(x+1)=0D(x)
1
(25) o [ @(tycos [27 @t +a—p)] at
J' D@de _0 :
_d Froa+x)TB-—x)C(y+x)F(6=-x) 1“(“+B)r(v;é)I‘(a+6—l) ?
6+0=R+vy, Re(a+Pp+v+08)>2 O(x+1)=-0(x)
(26) fI‘(a+x)I‘(ﬁ—x)I‘(y+kx)I‘(évkx)]"'exp(mxi) dx =0,

— 00

Re(a+B+y+08)>2 ¢, k Bewecrsenny, [c|>|k|+1

1920: Quart. J. Math. 48, 294—310

OTHOCHTENBHO APYTHX HHTErpasoB TAKOro BHAA c¢M, Ramanujan Srinivasa,

oo

@)| (1T @+ T (b +ix) * dx = hl@Plet IMTOT0sMTELY
i a>0, b>0
| |5 fore S pmstestarocecia,
0<a<b—1,
{oo
(20) | (2mui)~! f D(s—%=MTA+p—s+Yo)T(A—p—s+1y)2* ds=
~=joo

N

=T (o= —p) T (Yo —x+p) 2" e W, u (2),
Re (x +A) <0, ReA>|Repn|—Yo |argz|<3m/2
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i 1 A 1
oy TG -
(30) _57_1‘:7 [‘ TE+u PS(}(-_/:})’C—(S.‘-:»; s+ 1) Sis = 2" g~2/2 W'K,u,(z)
—Loo
ReA>|Rep|—Y, |argz|<n/2
oo
! T—A+)T Ath—=s+) s P+t ha—2R
6w | Ta-ttsiTa 2 S="Tamrn 2¢ My u)
—ioo
Re(x —A)>0, Re (A+-p)> —Tf, |argz] <n/2
ioo
(32) | oo fr(a+s)r(|3+s)r(y—s)r(a—s)ds=
—~i00
I‘(a+v)1‘(a+6)1‘(f5+v)1‘(ﬁ+6)
TE@+B+y+0)
Rea, Refl, Rey, Re 6>0
(33) | oo f P(ll’gs’ 25 ds =2t [an~ Ky (42'1) — v, (429)],
—Joo
z2>0
34
(34) Hr(b—g)H T (1—a;+s)
1 ]_‘l sts__Gmn A1y o0 ny ap
2 biy veuy bgl’
oo H T(1=b;+s) H T(a; =9 e
Jj=m+1 j=n+1
p+g<2(m+n), |argz|<(m+n—p/2—q/2) n
Reag;<l1, j=1,..., n, Reb;>0, j=1, ..., m
m n
(35) I (bj~s Hl‘(l—aj+s) . "
1 j=1 j=1 S __npmn 1y svvy Gp
T J 7 2ds=0y, (z biv ... b)’
oo T (1~b;+s) H T Ve e
j=m+1 j=n+1
pP+qg<2(m+n) |largz|<(m+n—p/2—g/2)n
Reay<l, j=1,..., n, Reb;>0, j=1, ..., m
p q
Re(Z a]—-z b]>>p/2—q/2+l
j=1 =1
OrHOCHTEIBHO ZPYTHX MHTErPasoB 3TOrO THOA CM. M. 7.3,

HyCTOe HpOoH3BENEHHE CUHTAETCS PABHBIM €IHHHIE.
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1
(36) fsin @unx) In [T (a4 x)] de =
0
=— (2m'c)‘l [In a + cos (2ama) ci (2nna) — sin (2nna) si (2ana)],
a>0,n=1,2 3,...
1
(37) f cos (2rnx) In [T (@ + x)] dx =
0
= — (2nm)~ ! [sin (2nna) ci (2nna) + cos (2nna) si @nmna)l,
a>0,n=1,2, 3 ...
|
(38) f exp (@nxi) n [T (@ + %)] dx =
0
= (Qnm')_’ [Ina—exp (—2nnai) Ci (2nia)], a>0, n= 21, +2, ...
1
(39) [m [T (0] dx =2~ 1n @n)
0
1
(40) fln{l‘(aJr O] =alng—a+2""1n(2n), az=0
0
n n—1
l
(41) j In [T (a+ )] dx:z (a+ k) In (a+ k) — na+
0 k=0
+2 7 min@n) -2 (n—1), a>0, =12 3,..
1
(42) f sin @nnx) In [T ()] dx = @)~ 1n (2ayn), n=1,9...
0
1
(43) fsin [(2n + 1) mx] 1n [T (x)] dx =
0
1 b4 1 1 1
Sen+nw [1“ (?)+2<1+T+ e F 2n—1)+ 2n+l]’
n=0,12...
1
(48) | [ cos (2mnx) In [T (9)] dix =5, n=1,23,...
0
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17.2. P-pyHxuns
L
() J.u)(a+x)dx=lna, a>0
0
1
%) fezﬂmﬂ' P (a + x) dx=e 2" B (2nmai), a>0, n==1, £2...
0
L
(3) fsin 2nmx) § (x) dx = — /2, n=1,9...
0
1
4) f sin (2nsx)  (a + x) dx =
0
= sin (2nma) ci (2nna) + cos (2nna) si (2ana), a>=0, n=1, 2,...
L
(5) fcos @nax) b (@+x)dx=
0
= sin (2nna) si (2nra) — cos (2nxa) ci (2nna), a>0, n=1, 2, ...
® | [ ¥ 1CHp (140 dr=— L, I<Rea<2
0
— ntf (@
@ d[x % ftnx —p (14 0)] dx =22 0<Rea<l
® | [ 5 i) = (+ 0] de = ey [2 @ =], 0<Rea<i
0
b - =1
O | [ #ola+n™ =9 (4 m)ax— - Zelblrn=eT]
0
- 1<Rea<1
(0| [ a7 =t =y (14 9] dx = - Z2ELES, ~2<Rea<0
0
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(11)
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—a () (. 1yl T (04 n)
[ 5 ® (4 0) dr= (= 1) FEEED ¢ (a4,
0
n
n=1,9..., ¢(n>(z)=‘;z“,’1, 0<Rea<I

(12) f [ (x+ 1) —In x} cos nxy) de=2"" [H (y+ 1) ~Iny]
0

17.3. Henoaninie raMMa-hyHKUUY ¥ POACTReHHME (PyHKUUU

(n J.xp"IF‘,rfc (ax) dy=-TCE+ R Rea>0, Rep>0
H . J’[/Zpap
o P(V—%—l)
‘ V-1 2,2y 12 = 2 /. AN 2 ST T
(2) Jx exp (B2x%) Lrfc (ax) dx = gy 2F,(2, Pt i I; a2),
Rev>0, 0, Repf?<Rea?
@) f £~ sin (Bx) Ecic (ax) dr—
0
__Ta+v)B Vil vy 3 vE3, ..l’)
wh vt 1yavil ? 2( 9 ' 2 Yot e T 4w )’

Rea>0 Rev>-—1

) f "1 cos (Bx) Exfc (aux) dx =
0

_ TRtV g (v NEL 1 v B
e :rr'/zw,v F2 ( 9 1 2 3 2 . 9 + 1) 4(12)’ Re ’V>Oy Rea>0
- T 1 allz 1

(5) 6[eﬁxErfc(a/“x/)dx=-é—[m—-lj, O, Reﬁ<Re(l

oo

(6) f sin (Bx) Erfe (a2x") dx = % - ( azafﬁz )1/2 [(e2 +p2)"— a]—llz,

)
Rea>|Imp|
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14]
(7) Of cos (Bx) Erfc (a'2x") dx = (?%2—)1/2 (@ +p5 "+ o7,
Rea>|ImB]
(8) [ sin (bx) Erf (a2x="?) dx = — 57" exp [ ~ (2ab)"] cos [(2a6) ] + 57,
8
Rea>0, >0
©) f cos (bx) Erf (a2x~") dx = v~ exp [ — (2ab) "] sin [(2ab) "],
0
Rea>0, >0
o -] 2 2
(10)| [ ch @v1) exp (@ ch 7] Erfe (a ch§ dt = « i )(v'if @
[}

Rea>0, —1lh<Rev<l/y

H ADYCHX BHIPOXKIEHHBIX THIEpreoMeTpuueckux oyHKuul, cM. Bock Philipp,
1939: Compositio Math, 7, 123—134. Ormerum, uto yHruus, keTopyio Box

— 1
o6osnauaer Erfe, B namux ofo3HaueHwsx pasHa 2~ w2Erfc.

OTHOCHTENBHO HHTErPaJOB, cOXEPIKAWMNX MPOU3BEHCHHS PYHKUKA OLINGOK

(1)

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

(4
(12) fe‘ﬁxﬁi(—ax)dx=

0

= — 87 {¢ 7P Ei (—ae) + In (1 + B/o) ~Ei [ — (@ +B) c]}

(13) fx"e"Ei(—x)dx=-n—£—n%l-, ~1<Rev<0

0

v—1 —ﬁxE- - —_— I'm . B

(14) fx e i(=oax)dx o 2F1<1, v, v+ 1 u+B)’

0

larga|<m, Re(a+f)>0, Rev>0

LeCaine J., 1948: National Research Council of Canada, Division of Atomic
Energy, Document No. MT-131 (NRC 1553), c1p. 45 u caen. u Busbridge Y. W,
1950: Quart. J. Math, Oxford Ser. (2), 1, 176— 184,

OTHOCHTEJBEHO [IPYTHX MHTerpajioB, copepxamux ~— Ei ( — x) = E; (x), cm.
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oo

p—1,—px _ oIty pofy . . a )
(15) Ofx e y (v, ax) dx TGy 2 ,( y WAV v T r )

Re(a+P)>0, Refp>0, Re(p++v)>0

e v
(16) fx“~le—6xf(v, ax) dy =2 TWwrv g (1, ntv ptl
0 N

%)
e+ pity 21 arp/’

Re(u+8)>0, Rep>0 Re(u++v)>0

. 80

—Bx 2 _ gl=vp—1 p? B 1
(17) Ofe y (o ax?) dr=2'"87 T (2w exp () Doy [

Rea>0, Ref>0, v+#0, Rev>—~1

(18) f £ exp (0x?) sin (bx) T (v, ax?) de=
b

_ Yeg—v _v—1 3 _ b b
=n"2 "o I‘(z v)exp(m)Dw._z [—_(m)‘/z]’
larga|<3n/2, 0<Rev<l

OTHOCUTENLHO APYTHX HHTErpasoB, COAEPKAIINX
Ep(5)=x""1T(1—n, x),

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

(-]

[ —Bx Y gy = 9~ V2gVg V2~ 20 e
(19) (‘)J e y('v, ax?)dx=2 o'p T (v) exp(%)D_v[(QB)l/z],

Rep>0, Rew>0




TJTABA XVIN
OYHKIHUH JNE)XAHPA

Ornocurenpio Teopun stux ¢ysxuuft oM. BT®, 1. 1, rnasy I ¥ yxkasannyio
TaM JnTeparTypy, B OcOGeHHOCTH kuurin I'ofcona, Yurrekepa ¥ Barcowa, Mak-
Po6epra (MacRobert). Muorousncnensnie pasioxenus ¢Qysxkudit Jlexasgpa
B runepreoMeTpuueckue psin nepeddcaensl B BT®, 7. I, ctp. 128139, Brtu
PasAOKeHHss MOMHO HCHOJB30BATh IJA NpeobpasoBaHHA HHTErpasoB, cojepiKa-
myx GyHEkiug Jlexangpa, B HHTErpalbl, COJEpKanine TIHIEPreoMeTpHYecKue
dysRIEK.

18.1. dyukuuu Jlexauapa nepeMeHHoro ax 4+ f:
KOHEYHble NMPOMEKYTKH HHTErPHUPOBAHUA

1
M| | Py () de=
J

a'ho—A Ty
T+ A2=v2) F (1 +A/2+ /2"

ReA>0

1

A—1 pm (=it =tm =l p T (L + m 4+ W
@ fx Py (x)dx"‘r(l/2+m/2)r(1+7v/2+m)r(1—m+v)
§

X

m+v+1l m—=v m . Ay m .
X3F2(—_———'y o 2_+11 m+1) P) +1! 1))

2 2
ReA>0, m=0, I, 2, ...

w22 =11 (3/2)
T (o= W2) T (1 + A2~ n/2)

1
3) fx*-'pg(x)dm X
0

Ve L4 1 W4V 18 A=
X oy (LT, B 1oy, AR ),

ReA>0, Rep <2

1
) f (1= )M PI (1) gy =
Q

= (=M ig=A=m DT (1 +m+)
Tla+M2+m2=Vv2) L Q+A2+mP2+V/2) T (1~m+v) °*
ReA>0, m=0,1, 2, ...
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! 2ol =2
A1 ~B2 pr _ a2t =4 1)
(5) fx (1= #*) " Py (0 dr = TR = VB T (T e iR v
0
ReA>0, Rep <1
1 t
A=1¢1 __ \¥ Dl 22T+ x—-pT AR |
) ofx (1= 2 Pl () dix = o E WA DO o
Xst(E%ﬂ, —”—;—v-, 1+x——%; I—pu, 1+}”—;’£+x; 1),
Re(x—p/2)>—1, ReA>0
1
N fx""l (1 = x2)~P2sin (ax) P (x) dx =
- atgh~A-lp(+ha v
rit+27' g=p=vlr27 18 +r—n+v]
1+ A, 38 A—n~v 3+i—-ptv, o
XzFa(T,l‘?‘—Z',g,l‘*' s 3 i~ )
ReA>—1, Rep<1
i
) f £ (1= x2) M2 cos (ax) PY (x) di =
- atl o= T (n) y
rliee~t~p+w T T a4r~u—v]
A A+l 1 14A—p-v A=p+v a*
XoFalg. =55 3, 2 1+ 2 T q
ReA>0, Rep <1
1
~1[pn=-v 2 . nl
©) f(1~x2) [pv (")] d¥=— gy Fa=nsav’
9
n=0,12 ..., Rev>n
)
(10)] [Py () Py (r) dx =202 (=) (v + D17 X
g
% [A'sin (27 'An) cos (27 twn) — A7 cos (27 'Am) sin (27 Twn)],
A DLV (4072
C(+AM2)T(+vR)
1
(1) va(x)Qh(x)dx=[(%—v)(7\.+'v+1)]_1{A'lcos[2'l(v——?»)n]—-]},
0 A= T (I+AR)T Y +v/2)
T THREMYTA+vY
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(12)

!
[ Q) Qu ) dx= (A=) A+ v+ DI o o+ D= Bt 1) =
0

—27 g (A=A sin[27 ' A +v)nl+ 27 ' (A+ A7) sin[27 1 (A — ) m] ),
A= TA+M)T (o +v/2)
T+ 22) T (1 +v/2)

(13)

1 1
[[PEPdn [P QY (x)dx
4 0
Cum. Barnes E. W,, 1908 Quart, J. Math. 39, 97—204. Otmernwm,

yTo npuMeHsemoe Bepucon onpemeaerne dyuxuuit Jlexxaunpa BTOporo
pona OTJIHHaeTCA OT HCHOMb3yeMOro B 3TOil KHHTe.

(14)

!
| P P () ax
0

Cum. Shabde N. G., 1937: Buil, Calcutta Math. Soc. 29, 3340,

(1)

=1 N 2T P
f([-i—x Py (x)dx = ThIv+ DT O=w Red >0

(16)

1
[ (=1 ax =
-1

. WM TR+ T A —1/2)
T TARVREIT A=V T (2 +Vv2+ DD (— w2 —v2 L k)
2Re)>|Rep|

(17

(=) B2 (2= )7 P (n) dx =2 e T (22— 1)THR QL (),

H“—s...

n=0,1 2..., Reu+n>—1,
z npoferaeT Da3pe3aHHyI0 KOMILIEKCHYIO ILTOCKOCTD

1
[ (1m0 (14 )2 (g 4 P P (1) dx =

9~ 2MTE T (1, 41y (z— I)MQ% K 1+2 >1/a] Q¥ v—1 [( I +z>llz]
: W ,

AT —-WIT+v+1) 2
=1 <Rep<I,
2 mpoferaeT pa3pe3aHHYI0 KOMIIEKCHYIO [JIOCKOCTD

KoMmeKenas 2-nI0CKOCTh paspesaua nhodn orpeska [—1, 1]  Beuectmen-
HOH OCH.
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1
(19) [(1 x)—u/2—1(1+x)u/2 ’/2(z+x)u /zx
-1
=2 g ) (2= 1) P
) PR (x) — pY d < 2
X [(v =) PY ()= v+ W) PY_ ()] i = <n/2>‘/er<u+v>r<u YA
1,1 A8 1+ 2\ n L+2z\Y. 1+ 2\
< () e () ]+ e () ] et [(5)
1/2<Rep.<0
2 npofieraeT paspesaHHYI0 KOMINIEKCHVIO IIOCKOCThb
1
(20) f (L= £)™2 (1 4 x)*2="% (2 4. x)* =2 P& (x) dix =
B A (Ot Y VA R VI
a'h W T (T (- —-)
14+2\Y 1+2\Y, U, 1 1+2\/ I+ 2\
(Gl (G b R (G i i (G I 1
l/2 Reu'<1’
2 mpoferaeT pa3pe3aHHYI0 KOMIAEGKCHYIO IJIOCKOCTD
1
w2 w/2+v—1 — p
@1) f(l )M (14 y) exp(— 152 4) Ph (x) dx=
-1
= 2vyul2+v_x,/2 e¥? Wu/Q—v—l/,,, o (), Rey>0
4 sin (Vi) sin (A7) [ (v + 1) =¥ (A + D] + 27 sin [(A = v) 7]
22) fp,, () Py, (x) dx= P L
1
722 [sin (VDR P (v+ |
@3] [Py ()2 dx = Z22R CAPN 02D
-1
AV g _ QA HVHI [P (A 4+ v+ D)
(29 fpv @ Pr () A+ 0" A= mp Ty PTG s v 9
Re(d Fv)>—1
1
in (2 v+ !
@)| [Py(0)Qux)dx~ — SEERELED

Komn/iekcHasi 2-MIOCKOCTh paspesana BALoJb orpeska [—I1, 1] BelecTsen-
HOH ocH,
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!

(26) ] Py (1) Qp () dow == [(v = 2) (v4 2.+ 1)) 711 = cos [14 — v) 7] —
-1 '
— 271 sin (vir) cos (Aa) [¥ (v + 1) - 9 (A + D]}
. 2
. : 27 n® — 1 feos (I Y (v D
(27) f Qu(x)]Pdr= it +[2\(1,+(; A
-1
l
(28) va () Qp () dx = [(h—=v) 45+ D] 2 ewsin [ =v) 2] +
-1
+ (v B 1) —ap (A4 1] 1+ cos (Ar) cos (va)] }
; V2
M=V, 1 =2
9)| [ (1w (12E) Bl (1) Y (1)
=1
Cwm. Shabde N. G., 1940: Bull. Calcutta Math., Soc. 32, 121 —128.
1
(30) { P? (x) P} (x) P¥ (x) dx.
-1
Cn. Gaunt J, A., 1929: Philos. Trans. Royal Soec. 228 [51—196.
!
31) [ (1— 221 (1 = 2e)"2 P (ax) dx =
~1
_ )
T TEFMNT (=2 =v2) U (1= W2 +7/2) X
(AP L),
ReA>0, —l<a<l
l
(32) J ==l (1 gy TR (1 g )M PR (1 2ax) d
0
A UL {P“ [0+ )] }2, Rep <o, |arga| <
1
(33) [ TR (B (1 ™ PR (14 20y) i =
0
=L (= =) (14 )7 PR PYF (L 0) ] PY(1 4 )],
Rep<— 1, largaf<a
15

I', DBeitraen, A. Spaeltu, 1. 11
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(34)

1
[x
0

W (L= M TR (1 )M P (1 4 200) dic=

=ah T (i + ) o M PY 1+ a) ] P [(1+ )],
Reu> —~ 1y, Jargal<m

(88)| [ %M (1 )R Y21 4 )RR PR (1 4 2ax) dx =
0
=27 W (=) ()™ e M e (1 )R] YL+ 0] +
+ (V) (1 —u+va“[(1 +a)] AL+ o)),
Reu>1f, |arga|<n
1
(36) jx~u/2—l (1 _x)—u--l/z(l +ax)u/3~‘/z [(1 — v - 1) P%:ll (1 -+ 20x) +
0

(1 +v—p) PY7H(1 + 20x) | dy =
=2t T (p = ) (L + @) TR M2 PO+ )] PY_ [0+ )],
Rep <l largal<n

(37)

j

2R — ) TR (1 xR [PITH (1 4 2ax) —

__pl]—u (1 +2cuc)}[1’c— al 1 (/s ‘H) (1-+ a)_’/ﬂ W2+ g
{(u—v)P‘*[wa)/z] P+ o)) -
—(u+v) P5_y [(1+a)] PT [(1+a)/2]], Rep<lh larga| <=

1
(38) f (R (1 — )™ (] b g2 QY (1 4 2ax) dy =
0
=a T (1) —p) ?PE[(1+ )" QY [T+ @)®], Rep<fs, largal<n
1
pe - ~1 —u—3, A —
@G| [ &7 (= )T (a2 QR (1 + 2ax) dx =

]

=27 !k (= =) (14 )Rt

X (PEF I+ o) T Q1 + )™+ P (1 ) (1 + )]},
Rep < -l [arga|<n
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18.2. ®dyuxuuu Jlexangpa nepemMeHHoOro ox + fi:
OecKoHeuyHble NPOMEXYTKH HHTEr PHPOBAHHA

(1) (x2 = 1)*? sin (ax) PY (x) dx =
0
_ 2Lln‘/:‘a"'u'—”ﬂ.
S TSRV TS AE T Sut e, v (@
a>0, Rep<?, Re(p+wv)<l
v 1
2 _ 1yA—1pn IR T U= A+ v D (= A=)
@) i[ (F =Py () dr = s e P RS v T (= R = e
ReA>Repn, Re(1 =24 —v)>0, Re(2—2A1 +v) >0
oo o+ —2 | O+p+v r P+p—=v=1
) | [ %70 =172 p8 () ax ( = )r () :
I L (o
Rep<1, Re(p+u+v)>0, Re(p+pn—v)>1
A=l (YU pH MR P (A =T U ~A— L+ V)
@) lj(x P71 (32 = )82 Pl () dy = Z MBI R 0T ho by
ReA>0, Re(A+p+v) <0, Re(A+p—-v)<1
fe -]
(5) f (= 1)1 (22— 1)7W2 P () gy =
i
AR gin (Vi) DA~ 1) T (= A+u—- DU ~A+0+1)
= aT (=2 ;
Re A —u)>0, Re{u —A —v)>0, Re (1 —A +v) > ~1
6) f (= 1) M2 (5 )RR (5 4 )= pB () g =
i
1/ol"( u—v)rrl—u+\7) 1+2 1/2
T (- (z— l V [ ) ]
Re(u+v)<0 Re(u—v)<l larg(z+1)l<n
@) | [ = 7RG+ 1P P () dn =
e I‘(I—u——ﬂT‘@ WA o -t —’/z
T -0 (=07 "+ D
w 142\ w1 14+ 2\
x PU{(=5=)"] A [ )"l
Rep<l, Re(u4v) <1, Re(u—v)<2, |arg ( 1+z)[<n

15*
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®) | [ (=™ (e PR 4 ) (v = ) P (1) —
i

n o e T=p—=MT(1—p+v) =ty
— () P ()] dix = (2m) o @=D"G+1D)

(Y] ().

Rep<0, Reu<!—~|Revl larg(z+ ) j<n

(9) ‘ (v 2 = M2 (e +2) PP () di =
i
U= Qe T O— A==V (=i~ v+ ] ¢
Vil=pd VU (—u—=\) I F—7—-p)
XaFp (0, 0—A—p—v,0—A—n-+v+ L p—A+ 1 p—~A—p+1;V,—2/2)+
I(o—-l)l‘(/) M , 7L—-0
+Tera=m: (¢+D
X Fylhy —p—n 1—u+v; = I—o+A "y +2/2), RedAx0
Re(o—A—=p—v)>0Re(p—A—p+v+D>0larg(z-+1)]I<n

(10 j (x—= )" (2= 1) B2 (5 4 2) 0P (v) dx =

~

Csinhm M —p—oli—-A+p—-vT({O~ 7»+u+v+l)
W=A g (1 4p—2)
X 3 Fa (0, o=A+pu—v, p—A+p4+v+1; [+e—4, L+p—A4p; /4 2/2)+
M —_ (s A~D—
S e T
Xalfo (A ~p, —v, v+ LI+ A—p—0, 1—p;"42/2), Re(A—p)>0
Re(p—A+pu—v)>0, Re(p—2+u+v-+-1)>0 larglz+1)|<n

oc
() [' e~ (x? — 1)—LL/’2P\L§ (x) ds = 9oy = egt—"% K\’+ " (@),
i
Rea>0, Reu<i

- 2 —
(12) {‘(x+1 H o MR (x)dx=a IW/“,‘._'_,/:(QG), Rea>0, Rep< !

x—1

(13) J, (x__ 1)7.—1 (xz - 1)!-‘-/28——(1)61_71‘; (t) dx= .
l .

—7~A-;ie—a' 1w 1
TTA-ErOT(~n=v (2 ]?»+u -, 1+\>
Rea>0, ReA>0
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(14| [ = DM (0 = 1) TR QY () d =
!

_ o=l wiai _u—-A ~a ( =W,
26&602|?~uv+l—v>

Rea>0, ReA>0, Re(A —pn)>0

(1) | [ = P12 = ) THEe P (1) di
1

_ -1 . 1 — A —~a 1, I—p
=—n" sin(vi) o (2 ‘7\ iy _V>,

Rea >0, ReA>Repn

(16) f (@ + B? + 20Bx) " exp [~ (a2 + B? + 20px) "] Py (x) dx =
1

=91~ (@)K, |y, (@) Kyyy, (B),  Rea>0, ReB>0

(17) ( (x2 — 1) *2exp (a2x?) Erfc (ax) PY (x) dx =

—lgn—1 [+p+v n=v\ =5, @’
=n 2 I‘( E )F( 2 )“ 2e"p("f)W'/.-ulz,ll.w/z("°2)’
Rea>0, Reu<l, Re(p+v)>—1, Re(u=v)>0

19| [ Qv dr=lvw+017, Rev>0
[

(19)| [ Py (0 Qo (0 dr= (=) Qv+ D],
l Re (A —v)>0, Re (A +v)>—1

(20) ’[ [Qu (]2 de= v+ 1) W (v+ 1), Re v — 1,
@] [ Qv(9 @ (0 dx= R Re (1 +9) >

|k ()]

Cwu. " Barnes E. W., 1908: Quart. J. Math. 39, 97—204. Otuverun,
| uro mpnMensiemoe Beprcom ompeaenenne dyHknuit Jlexanipa Broporo
pog,a OTJHYAETPCA OT ucnonbsyev[oro B TOH KHHre.

T T T T e e T T T

(22)

B
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o
@3] [ (=1 QU () dx =
/
ML Tt 2+ WD DA —A+ v T A+ T (= p2)
QAU T (14 w2~ WD T (o 4+ A +V/2) ’
[Rep|<2ReA<Rev+2
(24) [ (6 = AT (12 = )M =0QE (1) diy =
1
o Tiv+p+ um —t-u_ - T4+p, i
TiTw—ptn ¢ (‘7(2 7L+u.,v+1,—x')’
I\e(z>0, Re7\.>0, Re (A +u)>0
[>-]
(25) f (22— )P (a2a? — 1)*2 P (o) dix =
i
TONT(=A—02+V/DT (o~ — 12 — v/
T T A-pRE VT (== T (1 —A— 1)
X2u—lau—v—-12Fl(l—1;+v‘1_ —V;]—A‘“H;l“"al—z),
Rea>0, ReA>0, Re (v—p—22)> —2, Re (2 +p +v)< 1
[>-]
(26) fx“-‘ Q, (ax) dx =M™ T () o™ (a? — HM2Q7* (a),
i
larg (@ — 1) | <, Rep>0, Re(v—u)>—1
@) [ (=DM (@202 = 1) THRQY (ax) dr =
u+v+l . Y
_ T‘( >F(MI( —~M+ 2 ) ‘)LL~12 Witi —i—v—1
- T (v+3) o X
U | 3
sooFy (B roa e By 4 £ ),
Jarg (u— D 1<n, ReA>0, Re (24 —p —wv) <2
oo
(28) fx““”"/z (x= 1) (1 4 @) QY (1 + 20x) dx =
i
=BT P (1~ ) o {Q (1 + )]},
larga | <m, Reu<Yy Re (u+v)>—1
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@) | [ s 0 (= 1)1 (14w QY (1 + 2ax) dx =
i
= — g =MD (—n—1%) V2t 1+ 0&2)_1/2 %
X QA+ o) Q1 + )",
largal<m, Rep< —1/y, Re(u+v+2)>0
(30) (e = TPy () Q) (ux) d, ’ (x = )" 71Qy (ax) Q (ax) dx.
i i
Cx. Shabde N. G., 1937: Bull. Calcutta Math. Soc. 29, 33—40,
18.3. dyuxuun Jlexanapa Apyrux nepeMeHHbX
) J P, (2¢%a=2 — 1) sin (bx) dx =
a
ab ab
= 4t05(vﬂ) [ v+‘/2( )] _[ —v—‘/z( )]
a, b>0, =1 <Rewv<0
(2) j P, (2x%a—% — 1) cos (bx) dx =
a
=—2"%alr, (27 ab) Ty (27 ab) =Y 0, 27 NaB)Y (27N,
a, b>0, = 1 <Rev<0
—P=v=2 .
©) f(a-l—x P“‘((H-x)P (a+x)dx
_ a~B=v=1Ir @yt
TITWMHELT (VEDPT @ +2v+2)
jarga|<m, Re(p+v)>—1
I
(1) f %=1 cos (ax) Py (22 — 1) dx =
d
= — ﬁW'F' v+ 1; 1; ai) Fi(v+ 15 1; — ai),
a>0, — 1 <Rev<0
® | [« ,, (1 +2e -t de =12 (U, B + 1Yo B2, Rep>0
0




Tu. XVIIL S¥HRIUIT JIEXKAILIPA 6

(523

J' e, (12 D dx =2 I (v + )]2a7T X

X W _y_y0()) W_y_y o(~ai), Rea>0, Rev> ~ 1

4
®°
S V2 ,~Bxpuf___ X =
@ 6[x (2 +a?)"Re PV[(X?MM]M
A 1-2
=£\‘-?a}-+\' 22(_‘1_7(_{1_ 1—'2—v 2
AL (— k=) Yo 4 0 1 Adp4v A—p4y 7
ST 5 ]
a>0, Ref>0, ReA>0
F o [t ) @)ool b \]2
(8 jx/z sin (b)’)“Pv /4(y)_[ dx =T LtV U0 —v) [KV+’/2 (W)] i
4
Rea>0, >0, —%/,<Rev<l!/,
©) f £ sin (bx) P (1) Q7 (y) dx =
é
_ (1/2) 2 exp (= mi ) T (v + 5/4) b b
ab’2 T (v 4 9, lv+|/" (\2(1 )KV+1/9 \-2:> ’
Rea>0, 6>0, Rev> -5/,
(10) | [ ¥y sin (62) P7" 0) P34 (9) dx =
5
_oem—ha %' b b
= TehTWTh=w K-t (35) Kyt (W)
Rea>0, >0, —5/,<Rev<?’/,
(a0 | [ <y~ sin (b2) P ) P ) d = 2R [ (L))
) y v ) By T X = T T = v+1/2(2"a)l ]
Rea>0, b>0) —'7/4<Rev<8/4
”, Yopal2 gy @t (2= np) " b \J2
(12) Ofx cos (bx) | Py () P dx = ry—o ey [ Ko (2)]
Rea>0, 6>0, =3/, <Rev<—1/,

y=1( +azx2)'/z
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g
(13) | | %" cos (b) PY () QU (0) v =
0
_ U2 exp (iM) T' (v 4300 I —b—)K (L
ab' T (v + 3y Vi <2a Ve 2a>’
Rea>0, 6>0, Rev>—7/,
P 1, 2 1/
Tt =1 e pt i ) @m)~'2aT% b \12
(14) ‘ X ..I/ cos (/'])V)PV /4 (y) PV{ (y)d’\': I" (5/‘_'_\7) ["(l/‘_v) [KV-}-Ik(-Z_d‘)] )
0
Rea>0, 5>0, —5%/,<Rev<l/,
o
(15) f x"lzy'l cos (bx) P;f' () P'v/‘_I (y) dx =
0
_ (2:_‘,)._1/_, a—~2b1/2 b b
=TI T e Rt (2—@) Ky (35)
Rea>0, b>0, —3,;<Rev<?,
¢ 74
~ ([ sinta—% 17 5 - d
(18) ' ljmsii fv_] P (cos x) P % [eos (@ — 1)) m%:
0
KT =T R+Y) o wp—i ;
= : P %=1
TR (sina)” P, " (cosa), Rep>Rex /a
a
(17) | (sin x)?[sin (@ — x)]” P& (cos x) Pi [cos (a — x)] dx.
0
OTiOCHTEI5HO ITOrO MHTErpasia H MIHOTHX UACTHLIX CJAYUAeD CA,
Bailey W. N, 1931: Proc. Cambridge Philos, Soc. 27, 184—189 u
381 —386.
(18) J‘cos (ax) Py (chx) dx=
0
sin (va) 1+v+ia 1+v—ia v+ia v—ig
= (PR e () T (- ST (- 25,
a>0, —1<Rev<0
i 1
(10) ‘ P_.\._,/g (L‘OS 9) d.\c=m, 0<B<t
0
1
(20) fo(cosE)) a5 = s 0<B<n
—o

y= (1+ 0,2,{2)‘/2
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L) 01 0<a<b
@ .[ cos (bx) P, o ;. (cha)dx =3 @) (sh a
0 00 P l T (;—p)(ch a~ch pyP+% ’ 0<b<a
(22) J 27 h (sue) Py g gy (Chia) dx =2 e 2K (e79), a>0
d
23) f A Pyt (€16) di = Qq_y, (ch D), Re o> 0
0
(24) ‘f cos (bx) P (n +ix) ' (n —ix) PE;‘_"}rix {(chaydx =
]
@y ) (sh at =
B (ch @+ chi O)* : & b>0, Rep.>0




TJTABA XIX
¢YHKLHH BECCEJIA

Oruocurtenbio Qyukunii Decceass m popersennux HM  dyunknuit cm. BT®
t. II, piapy VII B ykasanHywo Tam JHTePATypy, B OCOOEHHOCTH KHHMH BarcoHa
(ocHOBHOA TpakTaT 1O LaHHOMY Bompocy), I'pes # Merbioza, Maxk-Jlaxaaua
(Mc Lachlan, sTopoe, nepecmortpednoe usnanue) u Beiipuxa (Weyrich). Uarer-
paJm, copepikaiiie GyHxuHu Beccess, BCTPEUAOTCS MOYTH B KAXLOH IaBe 3TOR
KHHTH, ¥ fapa NpeobpasoBalnui, nepeurciaedusix B raasax VIII—XII, spasmorcea
dyukuuamu Beccens, Jlanuag rnaBa COREPXHT B OCHOBHOM HHTErpasisl, KOTODHIE
He MONATH B NpefblAyiliHe IMaBH, HO HEKOTophHle H3 NpHBENEHHHIX Bhblllle MHTEr-
paJioB BK/MOUEHH 3]1ech, YTOOb OGJErynTh CCBHIIKH.

®yrkuyn beccens ARAAIOTCS YACTHRIMHE CAYYE4AMH BEHIPOXKIEHHBIX THIepreome-
TPUYECKHX OYHKUHA, H BbIPAXKEHHS, KOTODHE YKa3aHB HUXKE, MOTYT OHTb HCHOJb-
30BaHBl JJf TOrO, YToObl NPUBECTH WHTErpaJjbl, comepxkautue ¢yHkumu Becceas,
K HHTerpasiaM, COepalllMM THNepreoMeTphyeckue QyHKuuH.

2)V -~
]‘V(z)= 1"((’1/11) OFl ('V“l— ly -2 222)1
v
=———-——F((f,/2,) e P (v 1 29+ 1 242),

2= texp 07" w41y i
2V+z T (v+ 1)

HY (2) - (2~ 1nz) " expl—27 (v + Vo) mil W, (— 2i2),

H? (2) = (2“‘312)—‘/2 exp 271 (v + ¥/,) mil Wo, v (2i2);

_ (=Y L2
[v(z)—?moFx ('V+1, 4—>,

v
p(ﬁ s =%, Fy(v+Ys; 2v+1; 22),

—lhg=2v=1}
2z /%2 .
“Tarn Mo v(22);
7\
=(55)" W, (22)
2 (z/2)V+1 22
2T B (. 37..37. 2%
2% 1 v+ ! 2(1, v+3/5; 3o p ),
2 (22 ¥ 1

Mo, v (2iz);

5
X
|

2
Ly (2)=— F(l;v3,3;—z—>,
v (2) ‘n'/ZI‘(v+’/2)‘ 2 + 35, 32 7
_ gt DMt vVHd p=v43 2?
Su»v(z)_m—v+1)(u+v+|) ‘FZ(]’ 2 T2 T )
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BripameHust pasnyuubix komOunauuii ¢yukuuil Deccenst uepes G-dyuxumio
Mettepa npusenedn B [lpunoxeHnd. MHoOrue HHTerpadbl, cOAepKaWHE QYHKUMH
Beccens, moryt OubiTh MOJYUeHH NyTeM BeiGOpa UYacTHHX 3HAYeHHH NapaMeTpoB
B HeGOJBINOM HHCJAE H3BeCTHHX CeHYac HHTerpasos, comepkawlx G-QyuxuHo.
Janee, B npuBeleHHBX HUXKe TalJHmax MHOrHe BechbMa OOLIHE HHTErpavH, cO-
nepxkaune ¢yHkuuu Beccens, BhipaxeHb depe3 BHIPOXKIEHHbIE THIEPreoMerpH-
yeckHe GYHKiUH HIM G-yHKuuu. [as yacTHRIX 3HaYeHdd mapaMeTpoOR 3TH Bbi-
paxedHs 3aMeTHO ynpouraiorcs. B0 MHOMMX clAydagX 3TH YacThole CAyyad He
OTMeueHsl 0c060, ¥ TEM, KTO OGYIEeT NMOAb30BAThCH TaGaHIAMH, MPHIETCH CaMUM
BHIMOTHUTh COOTBETCTBYIOurMe npeobGpasoBaHusi. HeoSxomHMble s 37010 ¢op=
MYJAB parhkl B [IpuaoxeHduu,

19,1, ®yuxkuun Becceas aprymenra x:
KOHEUHble HPOMEXKYTKH HHTerDHPOBAHHS

a oo
3
W | [1v @ de=2 ¥ Forsp (a), Rev> — I
0 n=0

(2 Ty (%) dx =
|

=2""!a"t T (v +1/) a [Ty (&) Hy—1 (@) = Hy (@) Iy~ (@), Rev>—1),

a
3) fx“l Iy () dx=a"* I,y (a), Rev> — 1
0
a
(4) .[ X1~v]v(x)dx=;-\‘}‘:1—lm—a]_v]v_] (a)
0

a

®) | [y de=(utv=1)aly (@ Sumsv-1 (@ =
° F(1+;;+v)

I—un+v\’
v(—% )

® | [(a=07" 1y (0 dx=n @2 Iy, (@/2) Iypoy, @R), Rev>—1
0

"‘ajv—x(fl)sp..v(a)4‘2LL Re(p+v)>~1

(7) J £V (a2 = 22) V7 1 (1) di =
4]

=TV (1, =) Ty (/2) =y (a/2), Rev<Ys.

OTHOCHTeAbHO NOAOOHLIX HHTErpasos cM. nm. 86 u 13.1.
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(8) | %% (a® — 2abx + b2~ I, (x) dx.
0
Cy. Bose S, K, 1946: Bull. Calcutta Math, Soc. 38, 177—180.
5 avl
9) ' %V sin x Jy (x) dx =- vy sinu Iy (@) —cosudyyy (@), Rewv> —1
0
L:I
(10) ; sin (a - x) Jgn (¥) dy ==
0
=alyyg, (a) + (~1)"2n [cosa— Iy (ay —2 ’>’ (=1 Ty (a )_],
. ey !
n=01, 2 ...
a
(11) fsm (a— %) Ianar (%) dx =
0
n
=alypre(@) + (=1 (2n + l)[sin a~—2 E (=1 Jom (u):],
m=0
n=012...
i O
(12) I. sin (¢ —x) Jy (x)dx=aJyy,(a) — 2V>_‘ (= 1) Typonye (@),
0 n=0
Rev> —1
a >y K
(13)| [ #1sin(a=2) 7y (1) dx=2v=1 Y (=1 Tysanss (a), Re w0
0 n=0
g -
(14) J( 2 sin (@ —x) Ty (x) de= (v =1/ " a" T, (), Rew>!
0
a
= Vo a¥t!
(15) J‘x sin (a — x) Iy (x) dx == Jvei (@), Rev> —
0
- _
(16) ( xsin (a~=x)]y(xydx=
0
(- I) (v=2)
=24 ! 2 m—ﬂl—( +20+ 1) Jygonsr (@), Re(+v)>~1.
Cu rakxe Bailey W. N., 1930: Proc. London Math. Soc. (2), 31,
200 —208.
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¢
(17) J (@2 - x2) "2 sin (Bx) Jy (x) dx =
0
- S‘U(—l’ Tons1 (@B Jujppnsy @2 yp_pyr,(a), Rev>~—2
n=
4]
(18) [‘x“’*l sin[27 B (@2 = )] () de =PV Uyyp (0B, @), Rew > —1
d
a
(19) ‘ St sin[b (a2 — )] T, (%) dx =
0
=(/2)" " o (14 0272y e (14 69)%], Rev>—1
a
v a'\l‘l—l .
(20) ( x'cosx Jy(x) dx= T [cosaly(a)+sinaJyy, (a)], Rev>~—1/
0
a
@21 fcos (@ = %) Jon (x) de =
0
n--1
=aly{@)—(=1" Qn{sina——Q Z (=" Loy (a)], n=019...
m=0
a
(22) cos (a—x) Jonp1 (x) dx=a lopyq (@) +
6
n
+ (=D (2n+ 1) [COSG"/o (@) =2 2 (=)™ Iom (a)}, n=0,12 ...
L me=1
a
23) J cos (a—x) Iy (x) de=a Iy (a 2«;2‘ (=1)* Iyspns (@), Rew>—1
0 n=0
¢ )
24) j x=1cos (a = x) Jy (5) dx = v T(@) #2971 Y (= 1) Iy yan (a),
b A=l
Rev>0
a
(25) fx cos (@a—x) Jy (x)d\:—- !.\, (a), Rev > -1,
by
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a
(26) " cos (2 — %) Jy(x) dx=
)
MU @ R =D -
! +1 2n—1
el T2 Z WA+ gy, (v +2m) Tyyan (@),
n=1
Re (A +v) > — 1.
Cy. rakxe Bailey W. N, 1930: Proc. London Math, Soc. (2), 31,
200~ 208,
a 7 -‘
@7 f (a2 — x2) " cos (Bx) Iy (x) dx =2l (aB) [y (a/D]2 +
(]
+a I (=1 Ty, @B) ypyn (a2) Loy (a/2), Rev>—1
n=1
a
(28) [xv‘H cos [27'B (@ = xB)] Ty (%) dx=B" "1 Uyyy (a®, @), Rev>—1
¢
,
@9) | | x (a®— %2~ cos [B (a2 = x2)"] Iy (x) dx= (B2 + 1)" " sin [a (B2 + 1)
]
a
(30) f (@2 — ¥ "% cos [B (a — x2)"] I, (x) dx =
0
=2"]njv/2 (2=, e*) Tupe (Q_Ia e”™), PB=shu Rev>—I
a a
(31) fx-“"‘ Py (x/a) Iy (x) dx, Jx“"l Py (x'a) I, (x) Ty (%) dx.
(]
Cy. Bose S. K, 1946: Bull. Calcutia Math. Soc. 38, 177—180.
a
32)| | 1 P, @x2a2 1) 1, (%) dx =

27V LAV 2 4 v

T TOFD TR IvEr s D (htvp—ny
szs(%\"', 'u;—v} vil, u;—v +ntl, P—;—V'*ﬂ; *-%;>,
Re(p +v) >0

OTIocHTEBHO YaCTHMX cayuaeB cM. Bose B, N, 1944: Bull. Calcutia
Math, Soec. 36, 125—132.
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(33)

a
‘ x':’:—u ((12 —_ x2)_"‘l2 Pl_: (x/a) J'\H- /8 (x) dx=
0

.

=(/2)t a1y, (@12) Ty, (@]2), Rep <1, Re(n—v)<2

(34)

|«

0

" a? — xz)—vfz-—‘h px+‘/z @s2a~2 — 1) /(%) dx =

= ﬂl/:'Q_V_]aju_{_i/Q (a/2)J .. (af2), —1<Rew<',

(1,00 10 ) ds= 1 —27" [ ()12

Iy

0

n 1n
[0t L @y ds= =27 Wy @F = ¥ Um @I n=1, 2.3,
0

n=1

a

J. Iy () vy () de= }l yiner (@14 Rev>~1

0

o

n=0

Jx"“] (@ = )71 () Ty (%) dx.
b

Cwm. Bailey W. N, 1938 Quart. J. Math. Oxford Ser. §, 141—147,

(39)

a

[ #Pu (= 2% 10y (O dit = gy WU (@12 + U s (@)1,

1]

n=01,2...

(40)

a

j TP, @xa=2 - 1) [Ty (1)]2 dx.

0

Cum. Bose B. N,, 1944: Bull. Calculta Math. Soc. 36, 125--132.

(41)

b

f

dx T Y, Y, @
X [Iy ®F 7[ I TR TS

(42)

b

!

dx s I_y(@ I, ®)
- = In
21,0 1_,) 2'sin (VJv) [ (@ I_, @) ]
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a

3] [ Ve (0) de=2"""2" T (v+ 1) a [¥y (@) Hyei (@) = Hy (@ Youy (@),

6
Re V> - 11/_2
a
(44) | S Y @ dr=a"" Yyr (@ + 2V T (v D), Rev> —1
)
a
- 1—v , ___ clg(vi) 1-v
(43) h(x Vo o) de =800 — 0!V vy (@), Rew < |
T h o oo
)| [ Vo de=2 ¥, Vvamnss (0) = Voronss (@]
d n=0

(47) f (a2 — 22" cos [B (a2 — x2) "] Yoy (x) di =
0

=972 [y (u) Yy () + Ty (0) ¥y (0] =
=2 % tg (vr) [1y () Iy (0) + Yy (1) Yy (0)],
n=2""al@+ D" +B]l, v=2"la(?+ 1)"2—Bl, —lL<Rev<l

a
(48) fx Po(l —2x%a=2) Iy (x) ¥ (%) di =
0
=T(2_—:1 5 e(@Yn(@)+7up (@ Veri (@), n=01,2 ...

H dx T Iy (a) Iy (b)}
(49) f PN [ Y, @ Y,
a
b dx a I, (@ Y, ()
£ [ v v
(50) [ Iy, 2 ]”[Jv(b) Yv(a)]
a
19.2. &yukuun Becceas apryMmenta x:
GecKOHeuHble NPOMEXKYTKM HHTErPHPOBAHHUSA
) | [ 1o de=1, Rew > — 1
0

|G T. Befirmeu, A, dpaein, 7. [
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e % [J, @ — 1, @]
v'H "y
(2) f?'i? == Rea>0, Rev> —1
0
) (x—x (0% + x7)= "t [4o (%) = 1] dx = a—" [Ei (~ @) —In (ya)l, Rea>0
6
> ' 1, -2
() | [ o102+ om) e B [t o)+ 2 BT 0y () dx =
0
=fa2 =) " Iy (S5 ) Ky (2FE),  Rea>0, Rep>0, Rev > -9,
(5) ]f ¥ (b= )T T () de =27 K, (@) - 2720 Y, (a), a>0
0
6) (x\’(eax—l)‘llv K dx=2"2""T (v+1. )\ R
0 n=1
Reoa>0, Rev>0
(7) j x~t m{p(———)fv x)de =21y (207) Ky (20", Reoa>0
0
P v
apY .y (B
(8) f x“l‘B Sll'l x+B)-,v x)dx TJST\YT' |argB|<n,[Rev|<l/2
0
£ VY _y @)
(9) f 7B cos(x-l-[i)]v(x)dx— W%JT' Iargﬁ]<n,lRevl<‘/g
0
(10) ( x1sin (241,\¢I/")J__,/1 (x) dx = :n'/”asllfa/4 (a?), a>0
0
(1) Jx“sm (Oa\: 2).’3/ (x) dx =x"?a"h] iy, (@@ a>0
b
(12) fx“u)s(?ax/’)hl x)de=n"a" | —s, (a?), a>0
0
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(13) J 5" cos (2ax"2) 1 _yy, (x) dx = a'2a’ 1, (a?), a0
0
(14) J 5 e % sin (28x) 1, (x) dy =
0
l,/:' B Vs i ad? 3
=7 (—m) e_\p( a‘+l ‘/(a+1) Reo>0
(15) [ ¥ e~ sin (2Bx") 1., (1) dx =
o
e B\ af? N
= (a2+1) eXp(_u+|)l/(oﬂ+1 Reo>0
(16) J —'%4in x sin (4ax"?) To (%) dx = (w/2) " cos (a2 + nf4) Iy (a?), a>0
a
(17)l [ ~'s sin x sin (4ax ') Iy, (x)dx =
0
= 97 gy [sin (@® + 5t/12) ]y (a?) + cos (a® + m/12) Yy, (@)}, a>0
(18) f x~"*sin £ cos (4axl/'-’) Jo (x)dx =
o
= =27 "' [cos (a? — mj4) J, (a?) —sin (a2 — 71/4) YV, (a2)],  a>0
o]
(19) f x~' sin x cos (4ax1/3) /—'/, (x)dx =
0
= 0= gin (@ - m/12) J_y(e®), a>0
(20) f x~ " cos x sin (dax") I, (x) dx = (/2) " cos (a® — n/4) {, (a?), 2>0
b
o0
@1) f =" cos x sin (4ax'®) I, (x) dx =
0
= 9 a2l [cos (a® +m/12) 1, (@) —sin (a* +5/12) Y, (@], . >0

16*
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(22) j 7 cos x cos (4ax1/2) Jo(xydx=
0
= —2 %'’ [sin (a? — m/4) Jo (@) + cos (@ — a/4) Yy (a®)], a>0
223) f x5 cos x cos (4ax™) Ty, (x) dx=
0
= 9 ey iy (u? — /12) J~‘/z («®), a>0
24) ff-” Ty () Iy (%) d =
0
_ 2= @r e wrv—pr ]
rle~tp+a+vedlre T o—uavanlrle~torp—venl’
0<<Rep<Re(p+v)+1
_ . TWT @
)| [ £ 1y (1 s = g Rev>0
0
(26) f —ar [y (02 dx =1, (o) Ky (a), Rea>0, Rev> —1
0
@0 | | e+ 02) g () Ty (9) d.
Cy. Bouwkamp C. S, 1950: Nederl. Akad. Wetensch., Proc. 33,
654 —661.
(28) jx(’_l (x2+a2) 7% Jy (x) Jy (x) dx.
Cwm. Barcon T. H, 1949, erp. 479.
(29) f MV [ () Ty (%) dx.
Cwm. Barcon T'. H., 1949, ctp. 427.
% , 271, (1 —2a%), 0<a<l
(30) j sin (2a) Uy (9)]° 4% ={ =1 cos (v) Qy_y, (2% — 1), a1
0 Rev> —|
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31| [ sin (2ax) [+ Iy ()P dx =
b 2
a™~ ay 1,
{[ om'le I‘I‘(i ) 2F1 (I,’.’ +v Il/'l; 1— v, az)y 0<a<x]
a——=1r (|/ )
| stz 2l (e v Ve 29 1w ao), a>1
=1y <<Rev<1/y
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(32) ( cos (2ax) [Ty (x)] dx =
0
MI \__1/ (1 — 2a2), 0<a<
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o]
(33) j cos (2ax) [x¥ ]y (0) ]2 dx =
0
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Rev> —1
o0
(35) fx—l (82 = @)~ J, (x) dx = — si (@)
a
(36) f Py (/) Iy (5) di =
a
= —(af2) “*[cos (¢/2) Yy (af2) +sin (a/2) Iy (/)]
— s <Rev <Yy
37) f B (@) TV PY L (xfa) Ty (x) dx =
a K )
= =27 e T T L (@/2) Yy (af2) + YL, (a/2) Ty (af2)]),
—1/y<Rep<!, |Rev|<",+2Repn
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(38) f 2 (w2 — a)M2 ph=1(x/a) I, (x) dx =
a
A EvVeY Ty, W)
- x'l T (1 __ZM A—=v, Atv (a),
Re v <%y, Re (24 +v) <3/,
(32) f 7 (g2 = @)Y Y @x20m2 1) T (v) die =
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[ a
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£V (x +B)
n=0 1,2 ..., Rev> —3/,
()| [mleltBlyy L R dr=a ., B 2<a<o
n=20, 1, 2
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(46) f sin (if;ml Dowiy )y, ¥y dx=ndyy 0 B) 1, o, (B,
n=0,12 ..., 2<a<»
(Un| [SnleEEB) (g o de= ™ Uysn B 9< a< oo
o XY (x4B)
n=0 1,2 ..., Rev>—1
o
(48) JY\, (x) dx = — tg (vn/2) —1<Rev<«<l
0
(49) f (2 + )Yy (x) di =
8
n v
LRy i vy
TTTMW 024 e P v fI—v v |
e e
|Rev]—1<Rep<2Repu+1,
(50) f x=bexp (= 25)Yy (9) de =2 ¥y (20") K (20),
b
Rea>0
(51) f x~ 1 sin (-;;—) [sinx Jo () +cosx ¥y (x)] dx = J, (@), (ax/g)’
b
a>0
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0
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(55) ‘ ™" sin x cos {4ax"?) ¥, (%) dx =
0
=27 7' (3 sin (a2 ~ a/4) Ty (a?) — cos (a2 — /B Y, (a%)),
a>
(56) 7 "2 cos x cos (4ax"/f) Yo (x)dx=
{
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a>0
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0
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8 I a— a>1
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(66) (xQ"QVsin (2ax) [y (£) Yoy (¥) F Y () Jy—y ()] dx =
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(0 J-xp*[ Iy (ax) 1, (bx) dx =
§

2= lahy=R=0 I (u2 4 vj2 +p/2) u+v+p B—V4p
T et S TR a5,

Re (u+v+p)>0, Rep<2 0<a<h




250 Fa XIX. @YHKIBIH LECCEJS 2
(2 J 2 2T T (ax) Ty (bx) dx,
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Cu. Bouwkamp C. S, 1950: Nederl. Akad. Wetensch., Proc. 53,
654—661.
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- fx‘“ [y (@x)]? Ty (2b%) dx =
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l ety (2/:;/:“ sin (vt) @57 T (2 -0V 0<a<h
o T
[ DLy Cot ) 2vp=V=l (g2 o)™ % 0<b<a
on®la
~1/3<Rev<l)y
=]
W fx““” Toax) I- v (ax) Iy (2bx) dx =
4]
0, 0<a<h
. 2Vp —=v—1
=) 2T (@)%, 0<b<a
2 B (1fy—v)
~1<Rev<l,y
=]
@) ijw_,/‘1 (@x) Iyjg, 1, (ax) I, (2bx) dx =
4]
_! 0, 0<a<h
o7l ke (e — ) 0<b<a
Rev>—1
=]
© fx‘” Iy (ax) I_y (ax) Iy (2bx) dx =
0
0, x 0<a<d
P e b i Pyl (20202 — 1), 0<b<a
on'legp'le
—1<Rev<lfy
=]
) fx“—‘ I (ax) I (ax) Iy (2bx) dx =
_ QML =A=0=0 D (39 4 2+ 2 + o/
AT A+ DLW+ ) (1 ~AR2— w2+ v2—p
><4F3<7”+u+l H u_H i+u—2w+.o’ h+u;v+.0;
2
A+ L p+L Al %)
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® [x‘—” Ty (ax) Iy (bx) Ty (cx) dx =
0
oV—1pA2v—1 CCJIM CYLIECTBYET TPEYroJNLHUK CO
m' CTOpOHAMH 4, b, ¢; A~ mI0manp
_ 3TOTO TPEYroJbHHKA,
0, ecan a, b, ¢ ne SBAAIOTCH CTO-
poHaMI1 HEKOTOPOTO TPEYrofb-
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a, b, >0, Re v> -1,
©) 27V (ax) 1 (bx) Ty (cx) dx =
_g0—lghpbe=AN—0 r g Lz Lo,
T+ DT M+ D (AR —w2+vE—py
- 2 2
Xy (BHRSVED AFRAVED ppq il S, G,
Re(A+pn+v+p)>0, Reo<%, a b c>0, c>a+b.
OTHocHTeNBHO HACTHHIX cmy4yaes oM. Batcon T. H., 1949, n. 13.46;
Bailey W, N., 1936: Proc. London Math, Soc. (2), 40, 37—48.
(10 fx‘“” [7y (a%) Jo (X)]2 dx =
L 2v=1p=1T @) 22
“wrerm ey 2l v 2y F)
Rev>0, 0<a<d
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4
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—1<Rep<?, Rev>-1, Rep+v)>—I
= ,
(19) [x‘“* Yy (ax) Jy (b3) Jy (c5) dx =0,
0
0<bh<e, O0<a<e—b
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6
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0<b<a
OTHOCHTEJNBHO APYIHX HHTErPasgoB TAKOro Buga cM, I. 6.8,
(n ¢ [y an Y, (65— 1, (b)Y, (@)
7y 00))2 + [Yv (bx))2
X [yt (€3) ¥y (0) = Ty (b5) Yyt ()] s —
bQV
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aV b»2v . i
-c—vjr—l - —afvzm N 0 Cu<e
> [Jv (ax) Y, (bx)— Ty (%) Y, (ax)]
8| | T wop e
1 p2v
X [Ty4r{ax) ¥y (bx) — Ty (bx) Yoy (ax)] dx = T e
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Ji(ax) Yy (Dx) = Jo(bx) Yo (ax) xdx T Ko (ak)
(19) f s (b7 ¥ [¥a (0P Mrx 2 Keon
' ReA>0,0<b<a
f Jo (ax) Yo (bx) = Jo(b2) Yo lax) xdx _
(20 e (bR + Ve (bR ¢ = 12
It o (we) Jo (he) + Yo (ac) Yo (be)
-7 s (BO)l? + Yo (bO)P » 0<b<e >0
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a
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(22)

a
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0

(23)

a oo

1 )

J To () Jy(a—x)dr=2 ,}d (=" Jpsv 2m1 (a),
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Rep>—1, Rev>-—I1

(24)

a
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anlju(x)Jv(a"x)dx= p=iluiv(a), Rep>0, Rev>—I
0

(25)

a
f AU () Ty (a—x) dx =
Q

oo

m

oM (=D7T R+ n+m A,

=2 Z T Muveem (@),
m=0

Re(A+u)>0 Rev>-—1

(26)

a
[5=Ha=0"" 1y (0 Iy (@ =5y dr= (=" + 970 @™ Tysn (@)
0
Repu>0, Rev>0

a

PN a—x)" () Ty (a— x) de=

i

ad m
2h N (=D T A+ ) (A,

= va .qdo mIT (L+m+1) (A+p+v+2m) J?»+u+v+2m(a),
=

Re (At n)>0, Rev>0

a

Du+t! !
f.g‘f (a~2)" Iy (1) Iy (a—x)de = L ECLB Jvite g (),
0

oon s T (14 v+ 1)
Rep>—1/;, Rew>—1,

(29)

a
fx“ (a=x)" Iy (x) Iy (= x) dx =
§

T4 T (VA3 ,
=TT ey e O v (@), Rev>—1 Reu>—ij
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Wi gyl . _ T4 T V-
(30) (')I‘ X (a )C) JIL (’\') JV (a x) dx e T WAV D a JV (a);
Rev>Repu>—1/s
a
(31) AN a =) 1 () Iy (@ x) dx,
0
a
0~—1 o—1 . . .
X (a—x) I (bx) Ty, (ex) Ty (a— %) dx.
"
0
OTHOCHTeJIbHO 3THX HITErpajoB i 11X HYacTHBIX cnyuaeB CM.
Bailey W. N, 1930: Proc. Loundon Matil. Soc. (2), 30, 422—424 u 31,
200—208; Rutgers J. G.,, 1931: Nederl. Akad. Welensch.,, Proc. 44,
75—85.
_ f/u oty Iylateda) U@ T (4 Jugyoy, e =2
(32) (x + (x+ )Y T+ )T+l g—ah+v="h 7
a>0, Re(u+v)>0
s B -1
a3y | [ # T (20) 1y _y () dx =20ty @9,
0
a>0, Re'\’>——lrl2
-1
3y | ¥ T (@a0) Iy () de=27"al,_y, (@),
0
a>0, Rev>—1
0o
@5)| | # T (200 Yy () dr=—27"a Hy_y (a0,
B e m e e e e —— s P
a>0, Rev>—1
(@6)]. [ ¢ 1o (H05) Ua (A dim = 277 o)) Vo (@), 250
0
(37) ( £ 1o (dax) I, (D) Vo () de = =277 [ @), a>0
(') .
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@) [ B sin (2) Ty gy () Ty (dax) die =
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(v—1/3 . -
=- [J(v+1/2)/3(a2) sin (az + 5 “>+
¥ vy (@) cos (ﬂ"‘ + VZI n)] » —f2>Rev< =1,
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o
=13 —1
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0
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o
(41) f xcos (ax?) Ty (857) Tyy (2ex) de =
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L 27 ' sin (ac?k) Ty (be2k), 0<b<a
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2586 I'n. XIX, OVHKIIHNII BRECCENY 45
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) [R5 (5) 5= - E e () - (5 )]
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) ] g, (ax) J,, (by) dx =
0
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= —cos (va) Jy ey (BO)),  O<a<d
— 207 a¥b" (B1R)* TV Vsin (ue) Kywer (BR), 0<b<a
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2 [ ML (ax) ¥y (by) dx =
0
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3) Jx”l “1 7, (ax) Yy, (by) dx =
0
_ aVpH (ﬁ/h)’V—M‘FI Y_U.—’v-»l (ﬁh), 0<a<h
[ =207 1" ™ B/0)" M Ky (BB, 0<b<a
a,b>0, Ref>0, Rep>Rev> — |
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7y [o @2 —22'%]
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Y e Kv (ah), 0<b<a
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®) _f x4 A T G 0<h<a Rev> =7
L 1
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Rev>—1

1
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7 T'. BedrMen, A. dDpaciin, 1. I
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—l<Rev<l
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(14) f cos (21x) Jay (20 sin £) dx = 1.c0s (u) Fy—p (@) Jytp (@),  Re v> =1/,
0
T(/l
(15) J cos (2n%) Jo (2a sin x) dx=27"n [/ (a)]%, n=01,2...
¢
nm/‘l
(16) J cos (2n%) Yo (200sin x) dx=27"5Jy (@) Yy (@), n=0,1,2...
§ _
T
(17) f [tg (%/2)] "2 e =B 0S¥ [, (a sin x) dx =
0
_ Dkt :&-‘ \(‘;J‘jlﬁ,z_” +v) My, [B + (B2 — o?) /z] My v “} (82 — a2) /2] ,
Rev+15>{Rex|
2 .
(18) J co3 (2B cos x) Jay (20 sin x) dx =
0 /. i
=27l I [(2+ ) + Bl Iy [(B2 + 0 = Bl, Rev> -1,
n,
(19) jlz(sin £)V*eos (B eos x) Ty {a sinx) dy =
10
=0 g loY (2 By VA Ty, [(02+B1"], Rev>—1
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(20) [ sin (2%) Py (cos 2) 1, (asinx) dr=2a"" Jpp 11 (@),  n=0,1,2, ...
0
/2
2n f (sin x)V"! cos (& cos O cos x) C;’;I"l/’ (cos x) 1, (a sin O sin x) dx —
0
= (—1)"27 "2 (sin ©)” @™ CYF " (05 8) 1, 4y (),
n=01,2 ..., Rev>-1
w2
(22) f {sin x)"F! sin (o cos 8 cos x) C}’,;"_;/l {cos x) I, (e sin B sin x) dx =
0
=(—1 y 2_.1/2:“:‘;'2 (sin 9)\7 a2 Cgr;:i/i» (cos 8) jV+2rL+5/_, (a),
n=01,2..., Rev>-—1
2 o
(23) J cos (2ux) Joy (2acosx) dx=2""w Ty, (), Jy—y (@) Rev> — 1/
i
52
(29 f cos (2ux) Yy, (20 cos x) dx =
¢
-1 Ty @ Ty —y (@
=2 ﬂ'Ctg (2'\’“) JV+LL ((Z) Jv—u (a)’— 2 sin v 4
—1jy<Rev<Yy
T2
(25) f (sin x)*+! (cos x)V+! Jy, (asin x) Jy (B cos x) dx =
0
= OLM[&V (a2 + p*) wiv+ D2 J,IL-H’-H [(a:’. 1 ﬁe)‘/:]’
Rep>-1, Rev> ~—1
:r!:’,
(26) | | (sin %) (cos x)" 7y, (o sin x) Jy (B sin x) dx,
b
nl:
J (sin £)° (cos x) 7, (@ sin x) Jy (B cos x) dx.
0
Cum. Bailey W. N,, 1938: Quart. J. Math. Oxford Ser. 9, 141 —147.
4 I, @) L@ 1,0
- . v Y _ oV .1 N v
@7 Oj (sin ) S dy =" T (v 1y om 2,
o~ (u?+ B2 —2af cos x)%, Rew> — 1,

17+
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=
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T
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o

n=0,1,2, ..., ®=(a2+p2 — 2P cos x)", la|<|B]. Rew > ~1/s
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0
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sin (2vir) ’

a>0, Ren > =3/, -, <Rev<l,
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i

+ cos [(p ;-x) )Yy, (ashx)}de=—a~1'W,, w (W _y, u(a),
a>0, Rex>|Rep|=-1

(33)
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0
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- ] el
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(34)

7
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¢
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(35)
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(35) i (sh )+ (ch 5)VH! J, (ashx) H(\f) (bchx)de=
0
={ e A N () 0<a<b
2in gtV E TR YT R L (B), 0<b<a
h= (5% — a2)‘/:’ k—(a®— bZ)'./z
Rep>—1, Re(un +v)<0
(37) J (sh)* 1 (chx)! V7 (ashx) 1 (bch x) dx =
0
={ L A (RINRR () 0<a<b
Qin_la”b_vkv_”_lKv_u_l (k), 0<b<a
h= (b2 — aZ)'/z, k=(a®— bZ)‘/:,
Rev>Rep > -1
exp 2ux —p th x) a _
(38) j ch x Ton ( chx ) dx =
- _ Tt r+rw T (—ntn)
= all e+ 12>]2 My, (B) Mg,y (R),
h+ k=28, hk=0a% Repu>|Rex|—1/

19.5. Monudunupopanunnie pyukuuu Beccenas aprymenra x

OrnocnreInno  nnTErpasios, ComepKAmMX bery X, beiyx, keryx, keiyx w
nojpofubie 1y pynxuny, ca. McLachlan N, W., 1955: Bessel functions for engi-
neers, Oxford, Second edition,
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a
(2) f 1y (2) dx =21 T (v 1) a [1y (@) Ly, (@) = Ly (@) Ly—y (@),
0
Rev > -1/,
a
3) J #VF L (1) de = a¥* Iy (a), Rev > —1
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I I"1 2]—\‘
@] | TV (x) de=a""V Iy (@) -t
0

18 I'. BGeiirmen, A. Spgeitu, 1. I1
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b
= 4o~ Ky (B) Kov (208™), Rea>0, Re (aB)>0
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Ser. 1, 122—145.
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(24) J. exp [(1 = v) x] Kixtiy (@) Kixq1z (0) dy=m e~By—oz Kiyiz (c)
rie0<y<ma b,c>0ua, B, y—yris TPSYrolpHHKA CO CTOPDOHAME &, b, ¢
@) [ (207 sin [(v+ i) o] Kyain (@) Kyois (6) d =
_{ﬂzlll(a)KH-l—QV (b), 0<a<d
T Kpqav (@) In (D), 0<b<a
n=20,1, 2 .
(26) 6fsm (bx) sh (mx) [Kiy (2))2 dx = 272 1, [2a sh (b/2)], a, b>0
27) fcos (bx) ch (mx) [Kiy (@) die = — 2727 ¥, [2a sh (5/2)], a4, b>0
0
(28) f ch (0%) Kyt (@) Ky (@) d =27 151 Ky [200 c0s (0/2)],
0
2]argal+|Rep|<m
(29) [. (v—=Yo+x) T (/s —ix) T (2v =y +ix) PVI vy (cosq) X
X Ly (@) Ky i (0) dix = (20) " (sin @) "™ (ab/o) " Ky (o),
o = (a®+ b2+ 2ab cos @)%
OTHocuTe/IBHO NOZOGHHIX HHTErpajtoB cu. Takxke raasy Xil.
19.8. dynuxuuy, poacTBeHHble GyHKUMAM Beccenn
in (va
(1) | [ %y (@) Wy ()= 1y ()] ax =200 a>0
0
Rev> -1
2 i =R, (5) di = 2 —
() . X \)(.’C) ,\?——m, Rev> /2
]
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X+ A

@ | [t LGN g g grm T, (), a1 Rev> T,

[- <]
l—p—v ] @v—12—H-V
) ,f" Jv (&) Hy 8) de= s r oy mroem
0

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

2V+2 gin (un)

6) | | Leos (va/2) 1y (5) +sin (va2) Hy ()] = 5 [Iy (@) — Ly @),
0
Rea>0 —y<Rev<?2
©) | [ % (2= a) TR P 2002 < 1) [Hy () - Y, ()] dx =

= mhacosOm 1y (o)~ [y (@/D]3, —1<Rep<0, Rev<li

@) | [ 271Ky @8) Ky (@) Hy. (1) dx
0

Cr. Mohan B., 1942: Bull. Calcutla Maih. Soc. 34, 55-59.

Mag, 21, 425448,

OTHOCHTENIBHO APYFHX HHTerpajdoB, coxepxaiHx ¢yitkunn Beccens u
dyugumn Crpyne, cM. McLachlan N. W. and A. L. Meyers, 1936: Philos.

——v _ 2=B—Vr'a ' (n+ v)
® f * Hy ) Ho (0 ds = s v i m T e v+ 0
0
Re(p+v)>0
a2
(9) ’ cos [(v+ 1) %] Hy (@ cos x) dx =¢ ™" sin (u/2) Iy qyy, (0/2),
0
Rev> — 2
JT
cos (2vx) [+ u
(10) f c0s X 2V(cosx)—‘y2"(cosx)] dx =
0
tog=1 o )
Tovrmy Veov (0™ Wy y(@e™R), Rev<lh

19 [. DBeiirmen, A, 3Bpaefin, r. {{
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(11)

J expl(v 1 1)x] Hy (ashx) dx=

0
a'ha="2

=T (sh /2) 1y, @) —ch (@) I, (/)]
Rea>0, —2<Rev<0

(12)

f 21 cos ax—"1) [I, (x) — Lo (x)] dx = 27, (2a") K, (22), a>0
0

(13)

oo

[ =k exp 1= (14 @) #1 Ko (@) Ly () dv =

A RN - ;
T el -k (T Rea>0, Rev =l

(14)

a
[ x Py (1 —2x%a7%) [Iy (x) = Lo (x)] dx = (= 1)" @ [l2n11 (@) ~ Lant; (@)],
0

n=20 1 2 ...

(15)

)

J 'l (x2 — az)—‘/q—v/z PL\i+'/z (2x%a=%— 1) [[—y (x) — Ly (x)] dx =

_ n' a cos (vm)
oV+] 5in um

{IIy @212~ [I-y(a/2)]*}, —~1<Rep<0, Rev<l

(16)

/2
()j. CO:O(SZ\;:C) [I”( cos x) Lay ( cos x )] dx =

_ JI]/EO,—
T TevED

Wy v@ Moy, y(a), Rev<ij

(17)

et r(lLEALRN L (L=A-p l+u+v pflxRr=—y
[ESTrr 22.1_&(? Af) == )_g) =)
0

~Rep<Reh+1<5,

(18)

f 7Pl cos (ax) sy, v (%) dx =

0, a>1
2u*’/zﬂ‘/2F (H+;+I>P(H—;’+ l) (1- ag)ll/2 +‘/4P"ll""/2 (@),

V=1,
0<axl
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(19) f xTW Iy (a%) sytv, p-ver (%) dx=
0
0, a>1
—{2V"IP(v)a"”(l—a2)”: O<a<l
Rev> —1
(20) f &7 Ky—ay (axe ™) Ky oy (axee ™M) 5,y (6) dx =
0
2L 4 2Vv—2 =1 [+ 4v l+p—wv
=2 e (LYY (A=) ¢
W43Vl W+ v
X r( 2 )r( 2 + 1) S—-u—Q'\;_l/Z’ 1/2__\) (U‘)1
larg a|<m/4, Re(n—wv)>—3, Re(pn-+38v)>—1
/2
@1) fcos[(p,+l)x]su,v(acosx)dx=
0
w—2 n+v+1 n—v+1
=2 ”P( 2 )r( ) )](u+v+l)l2 @/2) 7 vy (@12):
Rep>—2
(22) '[exp [(+1) 5] s, y(ashx) de=
0
W25 T (p) T
= 222 LOLO 11, (a2) Ig (af2) = T-p (/2) 1o (a/2)];
2o=p+v+1l, 20=p—v+1, a>0, —2<Rep<0
(23) f x 7 sin (ax) Sy, y (¥) dx =
0
OV § 1 — /2._1/ ._.1/
=g W gk (1 - BEN T (1 - B2 (@ - T PUT, )
a>1, Rep<I—]Rev]|
a
(24) f FV-u—=0/2 (a? — xz)(v—u—2>/4P$L——‘/r+2)/2 (x/a) Su» (%) dx=
0
= g eV IR p (RENE SN P (RZIESY o [57! (o) ] X
X [Ty (@2) Y _ gy _yyrye (@12 =Yy (@/2) I iy e (2/2)],
Re(n—v)<0, —I <Re(p+v)<I, Re(n-—3v)<I

19*
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(25) f £l (a2 — a2y PR P8 (k1a) S, ) (x) dx=
a
B—u+v 1 B—p—v 1
al/zr( 5 t7 [‘( 2 "T)S (@)
n1/223/2_ﬁ+u T (V=W =B+, v ’
Ref<Il, Re(p+v—B)<—"1s Re(p—v—PB) <>
(26) f ¥ (2= a®) "V PY (2002 = 1) S, (%) dx =
a
{11( > (V—”+l+7»>
= l—- ..'\ /=04 lJ. —v+1, 20+t (a))
2T ( ) r g )
Rev <1, Re(u—-\zﬂ-M<— I, Re(n—v—-24)<0
@7) J’ 27 (42 —a?) Ys—vi2 Pv/2l/2v/ (2a2x=2 —1) S, y(x) dx=
a
nlaod=v (M_Z_l
= W o (ae"™) W, & (ze™2)
1 t4+v—H Y p.c ’
aVt'lh (————2 ) .
p=2""(n+1—-v), o=v-1)
Re (u—v) <0, Rev <3, Re(3v—pu)>1
(28) f TRV (%) Sy, ooy (1) dx =
b
a'aV=1T (1 —u—v) B+v=1/2 pl V=1
2V T (v ifp) (@ =1) Puty (@)
a>1, Rev> =1/ Re(n+v)<l
s 20 —3q 21
22—
(29) f ¢0s (2ux) Soyp -y, oy (01 COS %) dx = T _u_v;Ip a _z + V) sin (2vA) X
X Wptv (0/2) Y-y (0/2) - Ju—v (2/2) Yy g (a/2)]
Repu >~2, ~1<Rev<!
/2 o1
(2 - iy
(30) f COCSOSL;JCJ SZH' 2v ( co(z x) dx= = o W/'”, v (aeiﬂ/Q) Wu- v (ae m,?)’
6
farga|<sm, Rep <1




a7 19.8. GVIIKILI, POMCTREHHLIE GYHKLMAAM BECCEJS 981
(31) [ (sha)® el (v2) Sy, y, (o ch ) v
i
1 B+ I w—-v
_ F(T‘ P )F(T' 3 ) S
- oM+ a2 1 (1 = p) ntly v (@),
arga|<m, Rep+|Rev|<l)y
hod
(32) J 2NUL (w, x) dxe =21 T (v) w0 cos (w/2), Rev>0
o
(33) f 23U, (w, 1) de=2"" T (v—1) w¥" Lsin (w/2), Rev>1
8
(34) J 17 Vsin (ax/2) Uy (%, 2) dx=
B { 0, a>1
Tl a (- 2V, [e (1 = a) ), 0<a<l
(35) f x"Vcos (ax/2) Uy (x, 2) dx =
9
. { 0, a>1
ottt — )P Yy [z (1= ), 0<a<l
(-]
(36) Ofx*’— oot (55 ) Us (0, ) dx = 525 1o (), Rev> 1
(37) f ﬂ:—:_x:’ﬂ Uy (@, x) de =5 Uy (w, &), a> 1




Fr'TABA XX
FTUNEPTEOMETPUYECKHE ®oYHKUHUH

BOJIbIIUACTBO BBHICUIRX TPAHCUCHACHTHLIX VHKUHI, PACCMOTPENHHX B TI1aBax
XVI—-XIX, sBIsSIOTCA 4YaCTHHIMH CJIyyafiM¥ ruIepreoMerpHueckux Oynkuuii.
B sro#t raaBe MB maaMM CNHCOK THUEPreoMeTpiruecKHX GyHKUHE, He BOMIemMIHX
B raaesl XVI—=XIX, a rakxe oGoGwerHbIX runepreoMerpuueckix ¢yukuui. Uu-
Terpajel, npiupeacnunie B nn. 20.4 n 20.5, ABAAOTCS KMOYEBHMH, ¥ M3 LIHX M O&KHO
BHBECTY IPOMafHOe UHCAO HMHTErpaJGB, COLEPKAIMHUX YACTHLIE CAYUAH THIEPreo-
merpuueckux  ¢yrknuft.  OTHoCHTENBHO YaCTHLIX cJaydaeB E-byHkunn u
G-dynkurn cm. Ilpumoxenue, Mol He DPuBOAMM B SToH r/iane HHTErpanios, €O-
Aepaanux o00GIEenIIBe THIEPreOMeTpITecKie paas ,F,, Tak Kak

pFalan, oo ap by, ool by X)=
T (b)) T(b,)
= Tay T (ay £ (@ e i bu e by =27 =
_ T (b;) --- T (by) on] <_ b bn e bq>
T(a)) .- T (ap) g+l p *lay, ..., ap :

Taxue unrerpansl MOIyT OHTb BbiBeAEHB M3 yka3addbix Bnn. 20.4 u 20.5. Beugy
GOJbIIOR BaXKHOCTH HHTErpajos, cojepxawux E-dyukuum z G-QyHRUEH, Mbl
HOBTOPsieM 3kech HHTerpatbl OT STHX (YHKUUH, NPHBeACHHLHE B OPeSHAYIHX
rJ1aBax, ¥ B HEKOTOPHX CJydasx yKasblBaeM YTOUYHEHHHE YCJIOBHS CHpanemIH-
BOCTH (GOPMYyJL.

dyuknun napaGoamyeckoro nuaEHApa. OTHOCHTENbHO TeOPHHE STHX (yHKUUI
em. BT®, 1, II, rmany VII u yxasanmyio Tam JureparTypy. CM. TaxkxKe KHHrY
Buchholz Herbert, 1953: Die konfluente hypergeometrische Funktion. Springer-
Verlag,

— 2
Dv (2) - 2’V/2+1/42 '/2WV/2+1/4’ 1, (27) =

g—v-Iv 2 voo1-v 2
—‘/-————exp(———)E(——, ::——-):
a'T (-v) 4 2 2 2

vz (2N a2 22 |2
27" exp (T) GIQ< 2 (o, 1, -
9—v/2-1 2\ 21 2 | 1-+v/2
@'l T (—w) exp (_T) Cre (7107 2 )
Jpyrue Bupaxenus vepes G-Gynxkidio d BHDPAKENHs IJsi NPOH3pef eHHY dyHK-

UHE napa6oHueckoro NUJHHAPa MOryT OblTh BBLIBEIERB € IOMOLIbIO HopMyJT,
npusegennsx B IlpHaoxenun,

i

It

f
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TupepreomeTpuueckne pagu I'aycca. OTHOCHTENIBHO TEOPHH STHX PANOB CM.
BT®, 1. f, raaBy Il u ykalaHHyio Tam JHTeparypy B OCOGEHHOCTH MOHOrpaduu
Fypca, Kamme ne ®eppe (Kampé de Feriét), Kiefina (Klein), Cuoy (Snow)
u naBy X1V xHurd Yutrekepa ¥ Barcowa.

1, c)

a b/’

BulYHC/IeHHe HHTErpasoB, COIEPIKAUIMX THIIepreoMeTpHIecKre psaabl I aycca, yacTo
obneruaerca Garofaps npHMeHeHMI0o GOpMyN Opeo6pa3OBaHHS; OTHOCHTEJILHO
arux dopmya cv. BT®, r. I, no. 29 u 2.11.

Bripok reHHble THMepreoMeTpuyeckue QyHKnad, OTHOCHTRNBHO TEOPHH STUX
¢oyukuuit cv. BT®, 1. I, rmaBy VI # ykasaHnyio TaMm JHTeparypy, B OCOGeH-
nocrd rasy XVI kuurd Yarrekepa u Barcona, a Takxe Tpuxomu (Tricomi F. G,,
1952: l.ezioni sulle funzioni ipergeometriche confluenti. Torimo, Gheroni) u
Byxroabua (Buchholz Herbert, 1953: Die konfluente hypergeometrische Fumkiion,
Springer-Verlag).

. T(C) . . - _ I‘(L’) 21 1
oFila b o X)=vgra £@ b e =) =5v5GTm 622(_7

My, (2) = 2% e ™22 P (1 — ety 20+ 1 2) =
___le+l/z ez/2[pl (Uo+u+up 2p+1 —2)=
— ) T B (it 20t 1 =2 ) =
__Teuih  urih 2
T T+ rtw
__Teu+n  zizntl
ST +n+m © Gx?(z

E(fy+n+u:2u+i:27)=

1 —x
Usdp, Ys—p [’
ZH e—zf2

Wu,u(z)= T (= A+ W) T (o= "= 1) E(fy—x+y, ‘/2"”*”332)=

- e =22 G?l 2 4% _
Th—A T T (p—n—p) 12 -

st lfo—p
22 A20
=g Gl2<z

l—x )
YVot+m, Yomu/'

OTHOCHTENBHO APYTHX BhIpakenuit depes G-yHKUMIO H BhipaxeHmii AJIA HpOU3-
BeJleHHH BLIDOX/IEHHBIX THACPreOMeTPHYeCKHX (yHKUEA cM. [IpunoxeHue,

E-pyngnua Maxg-PoGepra. KpaTkoe BBemenue B Teopmio 3Tolt Qyuknum co-
aepxuares B BTO, 1. 1, mn. 5.2—5.2.2, a Gojee peraibHoe H3AO0XEHHE TeOPHH
MOXHO Hafitn B kuure MacRobert T.M,, 1950: Functions of a complex variable.
Macmillan, [Tpunoxkenne V 1 Paszine npumvepst I11. Cm. Takxke paGotsr Mak-Po-
Gepra, ykasaHHeie Ha crp. 286 BT®, 1. I, u naspneiiime pa6orsi Mak-PoGepra
H ero yyennkoB B Proc, Glasgow Math. Ass. 1. I, 1953,

1, bl,...,bq)

) e o |
E(an ..., ap: by, ov.y by x)—G”H,p(z G e @

q

Muorue EbicllHe TpaHCUeHpeHTHHE GYHKUMH H HEKOTOPHE HX KOMGHHANMH
ABASIOTCA YaCTHBIME CrydasMu E-QyHKUHH; YacTh COOTBETCTBYIOIHX GopMya
npusefena B Ilpunoxenun.

G-pyuxnus Meifepa. OrHocuTenbHO Teopun 371ofi dyukmun ca. BT®, 1. I,
o, 5.3-—%.6 u paGoTH Mefiepa, mepeuncsternune Ha crp. 286 BT, 1. I, a takxe
AanbHeiimue paGotm Mefiepa, nomewentie B Proc. Nederl Akad. Welensch.
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o XX TTHIEPPEOMEPPIPIFCRUE DY KT It

Caelyer OTMETUTh, YTO OUEHb MHOTHE HHTErpadsl, colepxalide cClIennaJbHbe
¢dynruny, MOryT GbITh CReNGHB! K MHTerpantaM oT G-dyuruwiu, [IpuMepn aToro

1T HE
J31870.9

o6xonuMeie GopMyJst npHBeAenH B pagorax Mekepa. HacTh coOTBETCTByIO-
tdopmyn npuBeaena B Ilpu/iorxeHud.

20.1. ®ynkuyx napaboaHyeckoro HUIMHADA

Cm. Taxixe BBIPOXKJeHHBIE runepreoMeTprieckue o¢yuwrw, FE-dyuxumo,
G-dyurygmo.

(1) [ " lexp ( - 3?) Dy (%) dx = 27V2T (v) cos (27 2vn),
0
Rev>0
(2) f x" exp ( - %i) Dayey (%) dr =27 Y271 T (v) sin (27 %vm),
by
Rev> —1
? 2
(3) f V7@ = x2) Texp (—’%—) D_gp oy () dx=
]
CwT A=l oh2ve :
= F(é)}\lJr(g:; gl P2 (%_)D_w (@,
Re A >0, Rev>0
(4) [ £V (5~ @2V exp [ =272 (5 — a)2] Dy, (x) dx =
43
=TVt (‘u;v) Dy (a),
Re (u=v)>0
6) | [ (r—ia) ™ exp (= Z) Dy () di =
= —@n)" (=i)" ntexp (—5-) Dopes (),
n=0,1,2 ..., Rea>0
© | [ (2 +an " exp (= &) Dy (x) du=
Y, v—1 o?
=(n/2)%a T (v+1) exp(T) D_,_, (),
Rea>0, 0<Rev<!
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) J 2V (k2 4 at)~ "2exp (—-34—) Dy (x) dx =

(=l

v— I

=q exp( )D ), Rea>0, Rev>0

(8) f £~ sin (ux) exp (-—’;—) Doy (x)ds =
O

V==t T (2p+1) ( 3 _ . o?
=2 TP s Ry (ot ot g ey D =),

Rep> —

> 0—v—2
(9) JxQ'O sin (ax) exp(—-)Dw dv—-—}—(—_—ﬂ)— G3 (

p, 1-p
~0=v, 1 0 )1

a>01 Rep >_1/L’v Re (p+v)<l/2

(10) J‘ZOXQ.O—! cos (ax) exp (__—’4:) Dy (%) dx =
0

2V——p T (2.')‘ Yo 2
=—I,—(p—_T;_—,%)——2F2(p,p+1/2;1/2,p——v+‘/2; —%>, Rep>0

(11) f £~ eos (ax) exp (—’;—) Doy (%) dx =

V=0, 1—=0 ‘)

—n—v 0. Yo J

_vaz‘)'a
'—‘0\) 2&2

a>0, Rep>0, Re (p+v) <y

(12)| [ %% exp [—(x + )] Iy_y, (205) Dy (24) dx
0

=927l T (v) 0" D_,(21), Rea>0, Rev>0

(13) Of £V exp [~ (5 + @)?] [y _y, (C0x) Dy (2) dx =

—o a7 T () "+ D_y (20). Rea>0, Rev> 1l

Plor v | 2

(19)] [ 1Dy 1 dr= )T (v + 1) 4o [ (2L = L1 1]]
0 ’ ‘ '
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R (L +v+1)/2 1 1
(15) | | Dy () Dy (1) dx = ™= [ - }
[N v 1—u U 1=
0 r-3)r(5") (-5 (%)
(16){ [ 3o (20) Dy (5) Dymi (—=2) dx=y=1 1Dy (4) Dy (9) +
0
+271 Dy () Dy—1 (=) + 27 Dy (=) Dy ()], y>0
(D) | 7o (s0) Dy (5) Dy=s () dx = 35 [Dy (6) Dyt (=9) = Dy (=4) Dy—s (9)]
§
(18)| [ Jo (x5) Dy (=2) Dy— () dix =
0
=y~ [27! Dy (y) Dy—1 (=¢) + 271 Dy (= y) Dy—1 (y) — Dy (4) Dy~ ()]
2
(19) f (sin )" (cos x) "*~ 2 Dy, (a sin 1) Dy (ocosx) dx=
4]
=~/ (u+ 17 Dyrysi (@), Rev<l, Rep<~—1
(20) f ch (2u%) exp [— (o sh £)2] Dy (20 ch x) dix = 2™ W, (202),
0
Rea2>0
(21) f ch (2px) exp [(o sh x)2] Dyy, (2ach x) dx =
4]
_TM-%0T(-n-n
T T | et G4
|arg a|<3n/4, Rex+|[Reu|<0
(22) J cos (ax) Dy_yy (B) D_y_y, (B) dx =
7
_{—i—(co’s‘a)ze@(—ﬁﬂ“‘é”), —n2<a<n/2
0, a<—n/2 amn a>m/2
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20.2. I'mnepreometpudeckue pagm [aycca
Cu. Takxke ¢ynxkiun Jlexaunpa, E-dynkuuio 1 G-dyuxunio.

i
(1) fx“‘\’(l—-x)v“ﬁ"zﬂ (o B; v; x)dx=
0 TO+a2) P WP a=y+ T (y—-a2-p)
- TH+oT(+a2—B)T (v—a/2) ?
Rea+1>Rey>Ref, Re(y—a/2—p)>0
t
@ | [#70 =0 (=, B s ) dx =
0
_IMrPEOTB~-y+OT(—p+n)
Fiy+miv—pmI'B-v+o+1) ’
n=0,1,2 ..., Rep>0, Re(f—y)>n~1
1
o—1 8—p—1 g _IPWMreT@E-prv—o—pn
@ | [ =0 F (o, By v x) e = TOTETESI TR0,
0
Rep>0, Re(B—p)>0, Re(y—a—p)>0
t
—1 a—1 - _Iwmroriv+e—o-H
) fxv (L=x)"702Fy (o Bs w3 %) dx = “Foa e Ty ro-p)
0
Rey>0, Rep>0, Re(y+p—a—pB)>0
t
© | [#7 0= (o B i ) dx -
0
I I
=—F(%;%)-3Fz(a, B, ps v p+o; 1),
Rep>0, Rec >0, Re(y+o—a—B)>0
!
@) | [ #1711 = 07 (1 =207 o, (0 B v ) e =
(') .
_IWT@Ty+p—a=B . i«
=Taro—mryre-gm (=2 X
X iF2(p, 0, y+p=a—B v+o—a y+o—f —Z7),
Rey>0, Rep>0, Re(y+p—a—B)>0, [arg(I —2)|<n
1
@ | [#7 =0 ol (o B v x2) dx=
0
TET
="I~*((%)‘;_‘%)"3Fz (o, B, 05 v, p+o0; 2),
Rep>0, Reo>0, |arg (1 —2) |<m
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1
®) [xv—l (1= 2" e ™ F, (a, B; y; *) de=
i
_ITomrerowtp—a—P) , Z.F,
=T TH =B oFe (0, v +p—a—B; v+o—a v+p—F;2),
Rev>0, Rep>0, Re(y+p—a—f)>0
;- - TyIo-=- I {—
O | [ #71(1+07F (0 p v —xde=TOTEIATEo v,
0
Rey>0, Re(u—~v+0)>0, Re(B—~v+0)>0
(10) fxv Y+ 2)7% 0F, (0, B; v; — %) dx =
0
TEe—=vy+a)T @B-v+a) (VD
= ar(a+(2~vﬁ+n) oy (@=v+a B eydos atBoy oy 1-2),
Rey>0, Re(a—y+0)>0, Re(B~y+0)>0, |argz|<n
1
(1 J‘xv—l(l —"C)é_v—lel (o, B; vs x2)oF {8, 8—P; 8—y; (1 —-x)Z) dx —
0
DT @~y 20— 5
=ﬂ’—§—(‘&~—"(l—c) YU (o, By 85 24+ —2L),
O<Rey<Red, larg(l—2)|<m |arg(1 =g |<=u
: ,
()] [ (1= 27 (1= 22)70 oF, (0, B 5 22) X
0
-9z I (y) T
XZF,[nS B—v; ¢ -u—]d ——1—1(—‘&7—:)—)0171(0&4—6, B v+e 2),
Rey>0, Ree>0, |arg(z—-1)|<n
(13) fe_M oFy (o, B; Uy — x?) dx=A%+E71 Sy—-a—p a-p (M), ReA>0
0
(14) f xe M oF (0 B Mo — ) de=2""P72S o5 oM, ReA>0
0
(15) J‘x\’_l (x+y)~° (A’.-J-Z)_B e ¥ oF, [(l, B: v _—'“—(z ix;?x-:‘!) ] dx =
0
=T (y) (ep) ™70 2R W () Wi, (2,
Mm=1—a+P—y 2A=14+a—-B—y, 2u=a+B—y,
Rev>0, |argyl<m largz|<nm
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(16) [x‘“’ﬁ'm’“l (x+ D)V Ky [(x+1)2] oF (a0, B; a+B—2v; —x)dx =

=]

0
=n""% cos (v) T (V= +v) T (Vo= B+v) T (v) (22) =" VEW o 0 01n (22),
Re (a+B—2v)>0, Re(y—~a+v)>0, Re(fy—B+v)>0,
farg 2| <3n/2, y=o+f~2v

nuf

20.3. BbipoxIeHHBIE TuuepreoMerpuueckne (QyHKUAM

CuM. rakxke E-dynrous, G-QyHxuus,
OTHOCHTEJIbHO YACTHBIX CJyUaeB BHIPOMKIEHHBEX THIEPreoieTPHIECKHX (yHK-
eM. Takxke mm. 16.5, 16.6, 17.3, 20.1 i romapy XIX.

(1)

a
B—T(, _ v—1 . n. _TBTM Biy—t . .
ij (a —x) 1Fi(a; B; x)dx =Tary ¢ 1Fi(e; B+vy; a),

Ref>0, Rey>0

a
@ | [#7 N a=0"" P @ B 2Py (v 8 ax) de=
0

r@yrey f+6-1

=~T(—[3—+6—)'a Fi(a+v; p+9; a), Refp>0, Red>0
1
@)| [T~ 07PN (05 B Ax) ) [0 — 05 0 —B; (1 - )] de=
6
=£—(-ﬁ)—1,1—‘-(l(:;—-—ﬂ—)-e7”,F, (0; 0; p—A) O<Repfp<Reo
%
(4) ‘cos(ax) Frv+ L L i) Fi(v+ ! 1 —ix)dx=
0
w{—a“sin(V.f[)P\,(Qa“'z——I), O<a<xl
10, I<a< o
— 1 <Rev<0
B .
_ — - TOOT @uAD 1, ye—
(5) '['x I(a__x)x 1 pla x)/Q.MZ'u(x) dx'—‘-%%‘lﬂ/"’a“ 1/2]u(a/2)’
0

Rex >0, Repu>~1),

©

a
) fxx—l (a __x)k—l ga x2 My, " (%) dx —
0

S IM Tt xth-]
TTmAATRET) My, y (a),
Re(w+p)>—1, ReA>0
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a
(] [ #="% (@= 07" My, (5) My, y(a~ x) dx=
0
ren+nrevel) ntv
= Teu+2v+2) a M',{.l.}\,‘ [IERTERIA (a):
Rep> —1/5 Rew> -1/
®)| [ #7408 e My (1) dix =
0
- _oTeu+nal G.'-”(a' Yoo L 1=% 40 )
R T (h+atw T\ lhtute, —0, 0 h—pto
largaf<m, Re{n+p)>—15 Re(x—p—0)>0
(9) fx-H (et )0l (ot 017 e ¥2M,, , (v) dx =
0
_ ren+bda’ GQS a’ 0, s, fomntp >
w I (1 + x4+ ) 34( —0, 041, p—n, O
largal <m Re(p+p)>—Ts Re(x—p—0)>—
(10) f £ o= *2 i (9ax™) M, (x) dx =
0
_ o wtn-1_T(@E=2 @
mta T(E+x+u) exP( _2_) Wp, o (@,
a>0, Re(x4+u)>0, 20=%x-3p+1, 20=x+py—1
(1) [ ~te a+x“ ~H2 PSR (1 4 9xja) M, |, (%) dx =
/2
== T+ DT e —p kv + 1) T (k== v =) W (0)
p=l—x+n o=+w
larga[<m Rep>~—1s Re(x—p)>|Rev+1]
(12) fx-‘/z (a+x) " e 2T (1 £ 2x/a) M, , (x) dx =
0
~LOUANT it v+ T tn=v= 1) a2y, (@)
- TH+uFR)TELEY DT 20— V) Yottt Yotv \ W/
larga|<a, Rep>—1,, Re(+p)>|Rev+1;|
(13)| [ 2% e™P P01+ /)" M, (6) =
0

= TELEDT (R+V2)T (t—v/2~1f) eU/Q (@)
AT et BT @AV + )T (0= /2) o et viz 10
largal<m, Rex>2""Rev—1y Rex>-—-2""Rew
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o0
(19| [ a2 (0 4 )2 e P QY oy (14 2210) My, () d =
0
VU T (=T (1 +2u) T Clam%+u+v) (+2L~2V45)4 a2
= T (h+%+m o e "W, s (a)
largal<m, Rep> -1 Re(Zu—v)>—1
20=1fg—n—pn+2v, 20=x-—3u—23,
(15) 6fx‘“““v’ﬂ“(ow )" R QLTI (1 § xjo)E] M, () dx=
_ {(I=ntu=VRigu—n—=V_x4+u~DR2T{L -V {1+20) T+ +v) a2
=e 2 o Tm+nty) ¢ Wo.o(@),
Reu>—~1p, Re(x+p+v)>0
largol<m, p=15 =% —v/2, o=p+v/2
<
(18| [ £ e QIR [0+ 5/0) ] My, () de =
i
2=V i 2u~2v—=1 (4+n—=0/2 a2 TQu+ DT+ DT x+n—2v=1)
=e 2 o € Tm+u+) “Vo.q(0),
largal<m, Rep>—15 Rev>—I, Re(x+u—2v)>1),
W=1—-x+pu—~=2v, 20=%—-p—2v~-2
(17) fx“—% expl— 271+ 1) x] Ky (0x/2) My, y (x) dx =
0
a2 T () T (% + 2v)
= LRI (RFIV) . 1: —g~!
VT ey £ ) oF 1 (%, %+ 2v; 2v+1; — ™),
Rea >0, Rex>0, Re (x+2v)>0
o0
(18) f s 0, (ax') Ky, (£12) My, () di =
0
—_Teu+) a e
T aTmEv2+l) (-, u/?—v/4( 2 ) M(u+.u)/2, M/2+v/4( 2 )’
a>0, Rex>— 14, Rep>—1/5 Rev>—1
o0
—
(19) f"p e My yo, papr, (0 oF (@ B ¥3 — Mx) dr =
0
< LO@+B+20) T2 +20) T (Y) oB/2+p~"% A/2
TOHTE v I~ e W, (),
argA|<m Re(B+p)>0, Re{a+f +20)>0, Rey>0
w=lfy—~a-B/2—p, n=02+p
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(20) | WMo b )T ML (0 ) dx =
0
o oD @) T U DT (thp=2h+ 1) M (@)
T(x+unt %) L (1<2htom) KRy o (0D
ReA>0, Re (¢ +p—20) > —1/y
&
@D [+ M N am* 1P W, (1) de =
)
L TMT 3= 2 W T (=t =A =) W
AR LD (e ) [ (U = e~ ) wihu (@),
ReA>0, Re(x+A)<'s—|Rep]
)| [ W, (0 % i
] o X T = #R2+WR2)T (¥~ %2 — uf2) cos (B °
=y <Rep<ly
oo 2 .
(23) fxx+2u-re—3x/2 W, , (x) de= rm+.u+1/z)rl2_2 @n+6u+5]
g - (e 3u + 1) T {272 p - 23 + 3]
Re (v +u) > =15, Re (x4 3p) > —1/,
2 _ _—
@0 |27 et @+ T e W, |, (1) de =
6
_ —s_ 0 ~32 Yo, 1, 1~%+p
=—a o 034(“ ‘ B 40, om0, -c.c)’
largal<a, Rep>|Rep|—1,
! 2
(25) f O e 4 (0 + 1) e 2 W, (x) dx =
6
an—'ka” 13 Yo, I, I+ %40
B o RN S DAy 034(04 Yo+, o—H+p, —o.q)’
Jarga| < Rep>|Repn|~1/s Re(x +p10)<0
2
(26) f Pt 07 x0T P W, (1) de=
0
n='1al 33 0, e Yot % A4p
= Cfp~n+m)(f=%n—uw 034(0. -0, 0+u.p—u, 6/°
larga|<m Rep>[Repl—1y Re(x+p+0)<l)y
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J i+ 07 [ + (ot )BT e 2 W, (x) dx =

27)
0 ~fa 032 0, Yz, Yomn+tp
=n " ly (al -0, 0+, 0—u, 0)’
larga]l<m Rep>|Ren|—1,
(28) f P Vsin (cx'2) e~ R W, plx)yde=
]
_I‘(1+u+P)I‘(1—u+p)0 .33 _ P
= T, =% 0) F2(1+u+p,1—p.+p,—2—,3 ®+0; 4),
Rep>|Rep|~1
o0
(29) ( x*7Vsin (cx'?) 2 W, u (£} dx=
0
a'le 22(0’ Ytu~p, '/z—u—n)
C(=2+m) T (fa=n-—n) T Yy, ~—0, 0 ’
¢>0, Rep>|Rep|—1, Re(x+p)<ls
(30) f Leos (cx') e W, , (1) dx =
6
! +p I} +p) 1 1 1 c?
= (/”{fuf)x(,/:) - 2F2(5+u+p,3—u+p; 5. 1=%+0; _T)’
Rep>|Repl =1
(31 Jxo'—l cos (cx’/z) et Wi, (%) dx =
| = 'l G2 0_" etu=—p, ’/z—-.u—-p)
T T(h—%+wTl (e—n—p) ~23 0, —%—p, V2 :
¢>0, Rep>|Rep|~"5 Re (x+p)<'s
(32) J' 1/2_'11«/2—\)(“ o x)u/2 —x/2 Pu+v_a/ (I +2xa—1)Wu’ " (,‘C) dy =
0
T(d—-u—2v) =1 %/2=v/2 0/2
=t e Wo.q(a),
20="+2u+v—x, 20=x+3v-3/,
larga|<a, Rep<l, Re{u+2v)<I
o
(33) (‘ hmuit=y (a+x)—u/2 —x/2 P%+u+v—3/ (I +2xa—-1)WM, v(x) dx =

5
ra- 2v) Vet nf2—v/2 a/2

= Fonenow . Wo. o (a),

20=15—%x+wv, 20=%x+2u+3v—-3,

larga| <, Rep<I, Re(u+2v)<I
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(34) ( TRy gl P9n+u.+2v 3[(1 + x/a)‘b] Wy, v (x) de =
0
2% T (1 = -—2v) ~1 — .
= Ly o TR Wy ()
20=1-n+p+v, Z20=u+p+3v-—-2
larga|<m, Rep<I, Re(p+2v)<I
(35) f W2 V (a+ x)—l/z e P!2L-/.+u+2v-2 [(1 + x/a) /2] Wy, v (x) dx =
[4]
b 1 - ’ :
BLA_U20, =l n V2 S W, (a),

ST h-n—p-Wm"
20=u+v—n, 26=x+p+3v—1,largal<m, Rep>0 Rev>0

(36)

[+ exp =27 (1) 5] Ky (0/2) Wiy, (1) d =

)
_ AT (=T -2 (=2n—~%) 2%kl H—V
T T (=) TR+~ T (—p—n) 2 ¢ X
X oFy (=%, 2u—n; —24; I —a~'), Rea>0 Rex<2Rep<-—Ren
(37) Jr gl Dtv (o) Th—v (ax'®) Wo,u(x) dx =
0
@ T (LAt Tt A—pt0)
T TU+AFVN LU +2=VT (I FA=%+0) x
(I+2, ot 2, Vot dtp+p, Yot h—pu+o;
14+A+v IT+A—v, 1+2) 14+24—n+p; —a?),
JRe p|<Re (A +p)+1%
(38) ’ #lem P f)»+v(ax:'/2) Kop—v (ax") Wy, (%) dx =
0 .
! 24 0, Yo, Yok —p. Yp— 1t
Pt (\a l M, —h =V, R—p )
[Re p|<Re (A+p)+%, |Rep|<Re(v+p)+Ys
rEp+ D

~n

Re(x —4)>0

fx“Mz,M(x) Wi (3) dy = g St R

(39)
0
Re 1= >— (/21
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(40)

o5

]

0

£V W n (0 Wh, w(x)dx=

1 1 1
Tm—rsin @ F ot W T (e—A—B T (—%=WT (—AF m] ’
_1/2<Re “’<11/2

(41)

Sy

+
T+0D r(‘3—5—1+u> r %lwu)

-1 . —
27 W, p (X)W o (x)dx= ST oA ) T UTeB=m >

Rep>2[Rep|~1

(42)

X 4+ X 3

_ P4+ p+vep I (I—u4 v+ I (—2v)
dx= M= A=WT L—n+v+0) X

P W, " () Wp, » ()
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Fl+u—v+p) L (l—pu—-v+4p) I (2v) %
L(fh=A+WDPh=n—vi0)
Fo(l+n—v+0, Il—p—v+p, Yo—A—v; 1-2v 3y —n—v+4p; 1),
Rep|+|Rev|<Rep+1

(43)

o

;

! exp [—2‘1 (a+p) =] M, w(wx) Wy oy (fx) dx =

T(+u+v I'(! —~V+ 4y~ —-p~1
. ul‘elj—-p;w(uiz) 2] aH"/'B n--p /z><
Xty (fytr+u, I+p+v+p, I +p—v+o;
2u+1, Yo —A+p+p; —aff),
Rea>0 Ref>0 Re(p+u)>|Revl—1

(44)

/

7 expl2™! (@ +B) 5] Wiy (0x) Wiy (Br) dx =

=B (o= %+ W T (o= — )T (Uy—=A+v) T (Yy— A =) 7! x
BB Vet Yomn, L4 A+p

Xu33('a— ok VD, e vtp, —u)

|Rep|+|Rev|<Reo+1!, Re(x!|Alp)<0

(45)

61‘3"

P exp =27 @ =By ] Wy, |, (o) Wi, o (Br) dix =

_ [ 623(_§_l%+ﬂ. fo—u, L+A+p
TR—ATWEL (h=a—v) B\a |fyvyp th—vyp n )
Rea>0, |Rep|+|[Rev|<Rep+1
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(46) f 2! exp {‘—2-1 (a+8) x] Wy, u (ax) Wy, o (Bx) dx =
h
=R (B [etu, oV, I=h+p
B 033( 1'/z+v+p, Yomvtp, %)
Re (u+p)>0, |Reu|+|Rev|<Reo+1
(47) J’x‘Z?\,—I (a_‘_x)—u-l/z e*x/? WM_, " (a+x) dx =
0
=T (22) g Wy—i,u—n (@), |argal<a, ReA>0
dg)| [FT @I TR @t ) de=T (0@ W,y (@)
0
jarg aj<m, ReA>0
(49) fxp”l (a+x)" e P W, (a+2x)de=

0
_ 2 ~30 0, l-%~0
=T () o G(al _, 3t To i aumo) arg al<a Re p>0

J. A o+ )RR Y, (et x) de=
1 .

(50)
TEMT (e=—ntpn=28 A-u-!
= T (o—x+n) o f ‘VM.+7\., =2 ((1),
larg o |<m, O<2ReA<!,—~Re (x+u)
-1 -0 X/2 —
(51 pr (0 + %)~ & Wy, u (0 + x) dx =
_ T aPe™®2 .3 ~o+10
T e n W) (e~ G%(a’ -0, Yatu-—o, ‘/2—}1'—0)’
arg a]<m O<Rep<Re(s—~=x)
(52) J Ha+ 07 R (o 05 T —xla) e W, L (a+ x) dx.
Bripasuts W,,, vuepes G-QyHkuuio H HaHTH COOTBETCTBYMOLM{
unrerpaa b w. 20.5, .
WuTerpans, copepiamine npomssepenis e *2 W, u (04 %) 1 dyukmun
Jlexannpa.
Bripasutes W, |, uepes G-dyHkuuio, a ¢yHkmo Jlexaunpa — ue-
COOTBETCTBYIOWNH IIHTerpan

pes runepreoMeTpvueckylo (YHKNHI0 W HAATH
B m. 20.5.
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69| [x x|~ £ (E+ D) Wi (2) W (&) o=
0

=287 (@) exp [ ()] Wy, [2(2)*]:
Rea>0, Ref> 0

(54) J =1 exp [— s (E+ D)W (2) Wi o (£) dx =
0

P I—%,1—-A-p
“ﬁ !‘/z+u,‘/a—u YotV —0p l/z.—'V"I:’) Re >0, Reﬁ>0

60| [ o 4(3- )] e
0
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T h—%tmT (%~ !J') Yot ot Yot v—p, o=V P)
|arga[<3n/2 Re|3>0, Re(®x+p) < —|Rev|—1,

oo

00 [ o[ (2 D) P (2) a2 -

T2 T (= m = ) I (= % 4 ) () e B B\
= - exp |{ = 2
2RI (mu ) I (o= ) [( ) }W“*”z'?“[ ( ) ]

[arg a]-<3x/2, |arg B |<<3n/2, Rex < —|Rep|

¢ p=1 1 (x B x B
(57) J xP exp [?(Fl ;)] W“'ﬂ(?) W,L,V(T)dx=
0
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12 L+%, L+ 0—p
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|arg o] <3m/2, |arg Pl <3m/2
Re (A ~—p)<l/y~|Repl|, Re(x+ 0} <!> —|Rev|
(B8)| | e T (g kv in) T (Mook v —ix) Myy, v (20) dx =

v
—oo

= 2B (ch 0) ™ exp (= ath o) T (2v+1),
ITmo{<n/2, Rev>—

20 T. Belitmen, A, 3ppefin, 7. 11
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ioo .
(59) f T (Yatvtp+x) T Cotvtp—=x)T (otv—p+x) T (Vobv—p—x) X
—io
X My tix, () My—ir,v(B)dx=
om@EpVH AT v DT v+ DT @v=2u 4 1)
- O+ r vy Mi’u. RAEA (a+P),
Rev>|Rep|—1,
(60) f e T (1 v+ i) T (st v — 1) Mg,  (0) Mg, 5 (B) dot =
27 (o) / aglhgl
= 8OO o[~ (atB) ] oy! 2ol ) Im g [ </, Rev > — 1),
F Wi o @W_jy (B4 ()"
. OW_j, X aB)-2 -
(61| [ —Etgre—— s exp[— 27" (a+p)]
©2) [ TGOT @) Wiy 1y iy, (@ iy, (B di=
o th »® Vg~ 2% a+B
= 27T (2) (oB)* (a + B) "7 Ky, _y, (S52)
OTitocutenlio MHOTHX HHTerpajdoB no napamerpaM cM. Buchholz Her-
bert, 1953: Die konfluente hypergeomelrische Funklions. Springer-Verlag,
raasa VI

20.4. E-dyukuris Max-PolGepta

Cum. Takxe n. 20.5.

{

(1) fxﬁ"l U=V B E 0y ey Gpi0peny pg: ¥2) dx.
b
Cu. MacRobert T. M, 1953: Proc. Glasgow Math. Assoc, 1, 118.
- 1
(2) Jxﬁ_l =)V PV E(a, o0, apipnone, 0g: 5~ T2) di=
=T (y=B)mP™Y E(ap ey Gpym: 01 -ne Pgim:Zh
B+ k— -
O°ﬂ+/e-_-'(‘i-m—1“» Pgie= v+m L, k=l...m

Rey> Ref>0, m=1, 2, ...
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3) fxf)—1(1+x)-013[a,. ey Gt P e 0g: (14 2) 2] di =
0
=T (0)E(ar, ..., @y 0—p:0s ..., Pg 0:2), Reo>Rep>0
(4 fx'ﬁ-le—xﬁ(a,, oo @i On ey g a2 =
0
—_siTJ%ﬁT[E(a“ R R Il - S TR pq:ei ) —
—~z P E(o +B, ..., ap+B:1+B, 00 +B, ..., pq+ﬂ:e4—'mz)],
p=g+1, Re(a, +B) >0, r=1,..., p, largz|<m.
Tpu p<{ ¢ peayabTar cnpaBeidis, ecId HHTErpai CXOMHUTCS.
(5) fxﬁ_le_xf:‘(a,, ceey QpiPyy aeny pq:x‘mz) dx =
0
= (2m) 5 ™M20B=" E (g, Ly @ 01 e ees 0g 0 mT™2),
Ref>0, m=1,2 ..., 0pap=B+k—1)m, k=1,..., m
1
—a _
(8) J'(l —x) (1 — 2 nf2 plri_u(x)E[al, T pq:(l—x) 2} dx.
=1
CMm. MacRobert T. M, 1953: Proc. Glasgow Math. Assoc. 1,
i1i—114,
(7N fxﬁ_l Ty E(ay, ovy api01, ovey pgix”™ M2)dy=
0
=(20)~" @mP~Hexpl2Tln (B —v— 1) ] x
X E [ah cevy Qpaom 01 00y Qg (2’71)—2’”2 e—mnz] +
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Re (B +v)>0, Re (2a,m —B)> —~2)y, r=1,...,p
Brvize—-2 B-v+2k—2
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m=12,..., k=1,..., m
[e¢]
(8) fxﬁ“Kv(X)E(al, ey Bp IOy sy Pgi X M) dr=
6
= (2“)1—-"123—2”7'[5—1 Elay, ..., Aptam: 01 veey Pg't (2nl)~2m2],
B+v+2%—-2 _ B=v+%-2
Qptbk="""gm > OCpitm+r= "5
ReB>|Rew|, m=1,92 ..., k=1,...,

20*
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) (xg’“l A Ky () E(on, ..oy 0pi0y, ..., Ogi2/x)dx.
5 .
Cm. Ragab F. M, 1953: Proc. Glasgow Math. Assoc. 1, 192—195.
(10) jxﬁ_l e ¥? W, u () Elay, ..., Gp P01y v ooy pq:x_mz) dx =
0
= (Qﬁ)”c—m/g mbrr=tt ((111 e Opgom 101y ooy Pgtm - m—mz),
. ReB>|Repl—1h, m=1,2 ...
pre=BFktpn—"0/m tpmyr=0PF—p+k~—1)/m
Ogrr =P —=x+k)m, k=1 ..., m
an fx*—l E(Gts oo @20t eey 0yt %) E (Br ooy BriGpy ...y 6s:x2) dx,
0
Jxl—l E(an ooy Op101 cony 0 XYY E(Bry ..., Brioy, ..., 0s512/x)dx.
0
Cwm. Ragab F. M, 1953: Proc. Glasgow Math. Assoc. I, 192—195,
20.5, G-bynxuns Melepa
: a a
~1 -1
(1) fxp (1 —x) G;,”qn(ax bi,..., bi)dx:
1=p, a;, ..., a
_ m, n+1 L TIREE
=T (0) G4 41 (a bye s by 1_’{;_0).

[Tepoe MHOMXKECTBO YCJHOBHH CHPAaReMTMBOCTH HOPMYIIBL
p+qg<2(m+n), |arga|<(m+n—p/2—q/2)m,
Re(p+56;)>0, j=1,..., m, Res>0
Bropoe MHOXKeCTBO ycJOBHH CIpaBelHBOCTH (oOpMyJsl:
pra<2(m in), larga|<(m I n-p/2 -q/2)m,
Re(p+b;)>0, j=1,..., m, Read>0,
2 q
Re [E aj— X bi+(p—9q) (.0—1/2)]>—— Yo
i=1 i=t
Tperhe MHOXKECTBO YCJOBHH CHPABRELJIHBOCTH HOPMYJIn:

p<g (nm p<q ula|<I),
Re(p+56;)>0, j=1,..., m, Reo>0
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= _ Ayy coey @
2) fx Px—-1""! G;}’qn(ax b;, bfl) dx =
i
_ ‘11' ceny dp, (Y
I'(o) Gt q-H( 0=0, by, -.., bq)'
[Tepoe MHOMKECTBO YCJI0BMHA CHpaBeAJuBOCTH GOPMYJIbt:
p+g<2(m+n), |argal<(m+n—p/2—q/2)m,
Re(p—06—a;)>—~1, j=1,...,n, Reoa>0.

Bropoe MIIOKECTBO YCaOBHI cnpaBeansoctd GopMyIb:
p+q<2(m+n), largal|<(m+n—p2—g/2)mn,
Re(p—o—aj)>— I, j=1,..., n, Reo>0,

[2 be 9*0+‘/>)] = o
/=1 i=1
Tperbe MHOMKECTBO YCJOBHH CHpaBemanBocTH GopMYyJIB:
g<p (mm g<pula|>1])
Re(p—0—aj)>—1, j=1,...,n, Reo>0
n 1
3)| = . 11 I‘(b,+p)]]lr(1_ar
-1 pma ey _ j=1 = 0
f qu (ax By, bq) dx = 7 ) a’,
: I ro-s=0) I rersn
j=m+1 f=n+1
ptqg<2(m+n), |arga|<(m+n—p/2—gq/2) =
~ min Rebj<Rep<l— max Rea;
ISf<m ISi<n
(4) f"p“(x+fs)-“ G fax |, P dx=
q bioweni by
0
_ B0 am+ 1+l B t=pap - “p)
TOT(0) T+l g4 T=p. by by )"
[Tepsoe MHOXECTBO yCJOBHI CHPaBeJIHBOCTH HOPMYJIbI:
p+qg<2(m+n) largal|<(m+n—p/2—q/2)n, |argp|<m,
Re(p+0b7)>0, j=1,...,m, Re(p—o+a)<l, j=1,
Bropoe MHOXECTBO yC/IOBHH CIpanesauBocTH GOPMYJIHI:
PS8 pro<2mtn) |agal<(n+n—pR—gmm |arghl<m
Re(p+06/)>0, j=1,..., m, Re(p—-o+aj)<], 1—1, ce N,
[2‘11 be “‘7‘1/2)-|>1'
TpeTbe MHOXECTBO yCJIOBmx cnpaae;umsocm dopMy.bl:
p=aq prg<K2(m+n), |arga|<<(m+n—p/2~q/2)m, |argh|<m,
Re{p+b;)>0, j=1,...,m Re(p—o+ap)<l, j=1L ..., n
p q
e[z aj— Db+ (p—q) (p—‘,’z)]>l
L=t i=1




—GMm n+2 O—VR, V2 4y e Gy 0F V2

=Upis g+1 (¢ Bys oo by, 0F ot V2 '
p+g<2(m+n) larga|<(m+n—p/2—q/2)n

—%,+ max Reaj<Rep< min Reb,-+2—1|Rev[+1

1I<jig<n 1<j<m

992 Ta. XIX. ®YHKUUI BECCEIN »
-0 —Bx Hmn Qo veer By —po=1 am ntl | 0|0 Gp e 8y
(5) fx e Pe Gy (ax bl,...,bq)dx—ﬁ Gp+1,q([3 bpeen by )7
0
p+a<2(m+n), |arga|<(m+n—p/2—~qg/2)m, |argPl<n/2
Re(bj—p)>—1, j=1...,m
oo_ iy oony @ T 4g 10, 2 ay, vee, @
(6) Je ﬁxogqn(“xz bi bZ) dx =B 10?%3,22(‘67 bl,...,lbq p)’
0
prqg<2(m+tn), larga|<(m+n—p/2—q/)n, [argP|<n/2
Rebj>~1Yy j=1,..., m
oo' gy ovey T - 4 0, Ay, vy a,, 1.
Q) Jsm (cx) G’ﬁ?(a"z b; bZ) de=oc™ G (T(: by, o by ! 2)’
0
ptqg<2(m+n), largal<{m+n~p/2—g/2}n, ¢>0
Rebi>—~1, j=1...,m Rea;<ly j=1..,n
Y o]y, eees - Yoy Gys veny @ O
®) | [ costex) oy (ar? | Z;’) dx =atho™ ol (S| o b ? ),
0
pFrag<2(m+n), largal<(m+n—p/2~q/2)m, ¢>0
Reb;i>—1, j=1,..., m Reag;<l, j=1,..,n
“ a
— . y ooy, O
0 [ 1005 o5 a7 0) -
0
A Bl p =2, 8y, ooy ap,p+v/2
=Gpiay (0‘ b e by ’
ptg<2(m+n), |argal<(m+n—p/2—q/2)n
—3/,+ max Reaj<Rep<!+2 'Rev+ min Re bj
I<j<n I<jisKm
-0 1, mn Aps eeey ap) -
(10) Ofx Y, (25%) G (ax! b o) 4
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0
oo . ‘
(n J £ Ky (2x/2)0'"”(ax S b”)dx=
1o q
0
—1 nm, n+2 P=V/2 p+v/2 a o @
=27 g o (al b e ,

p+qg<2(m+n), largal<(m-tn—p/2—q/2)n
Rep<1—2""[Revl+ min Reb;
1<i<

= I

=]

9

(12) fx

max(—~ % , Re 2

-0 'Y pmn apeceee @p =
H, (2:%) 67y (a" by vons by dx
Gmtls nl O=1e—V2, aj, ..o, @, PHV2 p=V[2
=Yp13, g+1! P—th=VR by, o by ’

p+qg<2(m+n), |arga|<(m+n—p/2 q/2)n

)-I— max Reag;<<Rep< min Rebj~}-——Rev+——
I<j<<n I<<isKm

1

oo

(13) f £ Px=1D"" P (x+o—p, Ato—p; 0; 1 —x) X

ITepBoe MHOMKECTBO YCJIOBHH CNpaBefJHBOCTH (HOPMyJILI:

BTopoe MHOMXKECTBO YCJIOBHH CIpaBeRBOCTH GOPMYJIbL:

o a

mn ap, .. » _
X Gpg (a"lbl, e b )d"—

q
Ve G BAAEO~P, P
- m+2, n ey A #
T'(0) GPY3, g2 (a Mok by e, By

ptqg<2(m+n), larga|<(m+n—p/2—q/2)=a,
Reo>0, Rex >ReA>Reaq;~1, j=1, ..., n.

ptrog<2(m+a) \arge|<(m+n—p/2—q/2)x,
Reo >0, Rex>Re} >Rea;—1, j=1, ..., n

[2 ar— (’1+(¢7”‘P)(’<+ )]>—'/z,

Je=1 i= 1
2, q
e 1}.4 aj— 2 b+ —p) (A +4) | > =2
wl j=1
(o]
Ay vov, Q I Cry sves £, )
(14) (G"’”(ax " bf’)G:S(px a4 Jax=
g 1 Ky
__IGk kn, L /_G_ ced, —l)m, L‘l, caa, t‘r. >~bm+1, e, —'bq
q+r, IH-SK& —al v — ey, dl, ey ds' —Gppy e —ag *

Qraocnrenniio (mstTit) MHOXKECTB ycqomm CNpaBemIHBOCTH HOPMYJIH
cm. Meijer C. S., 1941: Nederl, Akad. Wetensch., Proc. 44, 82—92,
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OBO3HAYEHHA U ONPEIEJIEHHS
BbICIIUX TPAHCUEHIOEHTHBIX ®#YHKILIHH

Yepes BT® | o6o3navawoTest cCHIAKM Ha HepBulli ToM Kuurk «Bocuune Tpaxc-
neHaeHTHole QYHKUMH» Tex ke aBTopoB, a uepez BT® Il —wua sropoft ToM sToit
KHHUTH.

O6mpe 3amedaHusa., DoubiiuncTBo 0GO3HAUeHHH OOBSCHEHO Tam, TAe OHH
Berpeuatorcd. O003naueHHs], BCTPRUAIOUIHECS HECKOJIBKO pas3 Ha OJHOH CTpauile,
O6BACHSIOTCST BHH3Y CTPAHHIEL.

Kak npaBuJ/o, BelleCTReHHHE N€PeMEHHHE H Iapamerpsl 0G03HAYAIOTCH Ja-
THHCKUMHM OYyKBaMmi, a KOMILJIEKCHBIC IlepeMeHHLIe H IapaMeTphl — IDCYeCKHMH
GyxBamu. Mckmodennsa gesaiored AJIS TPAgMUHOHHBIX O6O3HauenHit (T4KuX, Ha-
npuMep, KaK y B raase XIV). Byksot m1, n OGbIYHO 00O03HAUAIOT LEJbIE UHUCIA.

Yepes Rez, Imz oGosnadeHnl coOTBeTCTReHHO BellleCTBeHHas M MHUMASH
qacTH KOMILICKCHIOH REJHUYHHH 2.

Yepes |z, arg 2 — CcOOTBETCTBEHHO MOAyJsb ¥ apryMeHt (dasa) Kommiaexc-
HOH BeJIHYUHHL.

IF'nasuoe 3Hayenue B cMbcae Komu Eeru mnogmurerpanbuas
Gyukmus HMCCT ocofennoctr B TOUKE ¢, a<<¢<b, TO IVIRBHBIM 3HAYEHHEM
B cMuicie Koyt HHTerpasa

b
f;(x) dx
HAa3BIBAIOT “
b e~ b -
Jff(x)dx=1im ff(x)dx+ ff(x)dx . £>0, 6-»0.
a a ct+e

Iycrad cyMMa MHTEPHPETHDPYeTCS KaKk HyJsh, & NMyCTOe IIPOH3BefeHHe — KAk
b b

efuHHIA. D, H nycTh. ecan b <a.
n=a n=a

Yepea [x] 00031a4eHo HanboJblllee 1eI0€ YHCJIO, HE HPEBOCXOASUIEE X.
(a)y=T (a+v)/T (a),
(a)O = 19
(a)p=a(a+1) ... (a+n-1), n=1, 2, ...,
(n={(—1D" (1 —a —#)y, - lgdve,

(@)=n=(=1)"{1 = a)n, 1 — 1eJoe.

I
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BazoMuaabibe KOIDHHUHEHTH

(a)_: T+ .
[ re+Hr@-pg+n *

!—1, x<0,
sgn x = 0, x=0,
I, x>0,

Tocrosunas Diaepa — Mackeponn

C=lim <Z In— nm) 0,5772156649 ...,

m=» oo
y=ec.
3ameTHM, yro B BT® H Muorux ApyrHX KHHrax BMmecto C mmulyT y.
Oproronaaptsie Maorouaesst, CM. Takke BT® II, ra. 10 u erp. 187—190
ACTOSIIEr0 TOMA.
Mrnorousenn Jlexangpa

Pa(9) = =L (- 1y

Muorounens Terengayspa

=2 " (v,
nl (n+2v

n

d
CV( x)= (1— 2)‘/2— (1 _xz)n+V—’/z.

Muorougens Uebbiena

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

__ sin{{n+1) arccos X]
Un () sin (arccos x)

Muorounenn fxo6u

PO B (r) = “” S0 (1) bt

Muorouneunt Jlareppa

®(2) = czzla d" (e—z n+a)
n
0
L, (&)=L, (2).
MuorouseHsr DpMuTa
Hen (¥) = (~1)"exp (2774%) —

dﬂ
ﬂ

“12)

Hy (%) =(—1)"exp( £

Muorounens Iapave

Py (% a)=nla™" L;7" (a).
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FaMma-byHkuuss # poacreeHHoie et $yarunu. Cy, Takxke BT® I, ra. 1
Iamma-dyuruus

o

F(z)=fe"t<‘"dt, Rez>0.
0

Jlorapudmuueckas TpOM3BOjHas OT ramma-(yHKIHH
IV (2) , ayp
1p(z)=r(~) y V()= B T. A
Bera-tyuxuys

_TEL@
Blx ¥)=—57y

Hunorapudm Diiaepa

DQ

Z
([~ z)
L2 ()= ,,4 7 = f
n=1 0
Henonkme ramma-bynkuud. Cu. <«Bbiporkiednsie runepreoMerprueckue
dyHRIEHE»,

Henosuast Gera-dyuxumua. Cu. «I'HmepreoMeTpuieckue hyHKIHHS,
Hzera-pyukuus Pumana u pomcrBeHuble GyHKUHH

o]

()= 3 n—,
n=1

E(t)=— 27 (@4 1) nT R (it2 +11,) £ (it + 1)),

t(z a):E(fi+ a)”F (2, s, v)=2 ” -:nn)s

n=0 n=0

dyukyun Jdexangpa. Cu. Takxe BTO I, ra. 3. OTHOCHTENBHO BHIPaKEHHH
A upouzsefeHuil dyuxkumit JlcwkaHapa uepes rurepreoreTpuueckne (GYHKHHH
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.

+ 142
Ph () = e () oFi (= v, v 15 L= Yy = 22),
MRl T v t) e +V+1 V2 3.1
u e BT WAVED —u—v=ln (W2 g (E_,____ W+v+2, ___.__)
= I vy - (&= 1""aFy 2 0z Yt Ta)

2 u3MeHsieTcs B KOMIJIEKCHOH IWIOCKOCTH, paspe3aHHOl BmoJb oTpeska [=—1, 1]
BeILEeCTBEHHOH oCH.

"2
p%(x)=—P—(T‘_—m-(%) Fril=w vy L—p y—x/2), —1<s<l,
Q(x)=2""1 _”””exp( 27 umi) Q (x + i0) + exp (27 umi)QY x——LO)[
—-l<x<],

Py (2) = P%(2), Qy(2) = Q5 ().
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®yuxnue Beccens u poxcrsesdsie $yukuud. Cm. rtaxwe BTO II, ra. 7 u
erp. 235—236 macroswero ToMa.
Pyuxnuu Beccensn

_ N (=D p)em
WE= 2 T mT

m=0

Y'v (2) = J'V (2) co:lzr,cv; J'-‘V (2)

HP(2)=1,(2) +1Y,(2),
HD (@) =1,(2)~iY,(2),

?

iy = {105,

Mopudunuponanutie dysrnuu Beccens

o

N1 (z/oyV+2m

@)= 2 srormry
m=0
n ()—1,, (@)
v ¥
Ky (2) = 2 sin vaU

@ynxnpug KeNbpHHA H pojpcTBeHubie UM (yHKIHH
bery (2) + i beiy (2) = Jy [z exp (3wif4)],
bery (2) — i beiy (2) = Jy [2 exp (— 3si/4)],
kery (2) + i keiy (2) = Ky [2 exp (mi/4)],
kery (2) — i keiy (2) = Ky [z exp (— mi/4)},
ber (2) = ber, (2), bei (2) = bei, (2),
ker (2) = ker, (2), kei () = kei, (2).

OrTmeruM, uTO onpepenenne Gpynxuki kery (2) # keiy (2) oTiuvaercs or gau-
woro B BT® II, m. 7.2.3.

X (3) = ber? (2) + bei? (2),
Vv (2)= [ber(, (z)]2 + [bei:, (z)]2,
W) (2) =ber, (2) beif, (2) — bei,, (2) ber, (2),
2-120) (2) = ber,, () beif, (2) + bei, (2) ber,, (2).
Muorounesn Hefimaua

< nj/2

I 1 nn—m=1n _
Ou()=3 On(m =1 ¥ —ESEIL, n=19, ..,

m=

O—n () =(=1)"On(x), n=1,2, ...
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®yukuuu Anrepa — BeGepa

T
Jy(z)=m"! f cos (v0 — z sin Q) 40,

T
y=m" 1fsm (v0 — 2z sin 0) 46.
0

®yuxuun Crpyse

_ N (=mgyvieme] pVvt! .3 3/, 2
v(@)= 0I‘(m+3/z)I‘(v+m+‘/) 1‘(5/)I‘(V+5/)‘F2(1’ [y v+ 3oy —22/4) =
m=

= 2!V T (v 4+ /)] 7 sy, v (2);
Ly (2) = exp [~ 27! (v + 1) qi] Hy [2 exp (in/2)].

Oyuxuun Jlommens

21 F " v+3 u+v+3 2
) 12 3

Swv B =TT e v ) el

Spv (&) =su,v (2) + 2" T (L2 VH) (”+V+l)><

X [sm( n) Iy (2) —cos(u;v n) Yy (z)].

Oyngnue JloMMeds aBYX nepeMeHHBIX

&

ki

o% v+2m

U, (w, z)=2‘(—1) (2) Tvram (2)
m==0

Vy(w, 2)=cos ( 3 2; —I-—\%) + Us—v (w, 2).

I'anepreoMerpuueckue dyuxuud. CM, Takxe BTO [, ru. 2, 4
OGo6iueHHpY rHIepreoMerpuueckuiil psn

O (M) o Om)y 2R

Fr(Qn, vy Omi Viy coes Y} 2) = ¥, =it
mbn (O mi Y1 Vni 2) 1)y - (),

oF | (@, b; ¢; 2) — runepreomerpuvecknit pan Iaycca. Ero uacto (Hampumep,
B BT® I, ra. 2) oBosHauaior uepes F (a, b; ¢; z).

1\F1(@; ¢; 2) — Bupoxpcnnnifl rinepreomerpuueckuit psa Kymmepa. Ero nacro
(nanpumep, B BT® I, ra. 6) oGosnauaior uepea @ (g; ¢; 2).

mFr (0 ooy Gms Vi, « vy Yny 2) Y4CTO 3aNUCHBAIOT B BHJE
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Henonnas Gera-dyuxung

X
Be(p, @)= | P71 (1 =077 di =p7 "5 oF, (b, 1= g5 p+1; )
i

B, (p, q)
I.X (Pv ‘7)= B.,\(p, q) ?

n
/
a II T (b =by) s
S (b, b by by 2)= 3y —0= 2%
h=1 L(l+b,-b;)
j=n+1

309

X oFs (1 by =byy oy ® oy Tdby—bys (—1)722).

’ . .
Hitpax B H M 3B@3[0YKA B ¢f; O3HAUAIOT, UTO OmycKaeTcsd UJeH, CORepKaiuui
bp—by. Tlpn n=1 npouspegemnne H B yHcJHTede, a4 npu 7 =4—B 3HaMeHa-
TeJNe 8aMensieTcs emgHHHLEH.

Bripoxkjendsie runepreoMerpuyeckue ¢ynkunn, Cum. rtakxe BTO I, ra. 6

Oyuknun Yurrekepa

My, i ()= gl gmel 1Fi(fatu—un 2u+1; 2),

T(—20) My ) T () My, —py (2)
V&)= —Fa—wsn T(hru=-m *

OyHKIHE TapaboJHIECKOro UHINHIPA

Dy (2) = ¥+l =k Wy, o 1y (27020),

1

Dy (2) = (= 1)" exp (27%%) - [exp (—27'27)].
Oyuxuns Belitvena

1
k2v (&)= 3vmT Sy WV’ Yy (22).

Hnrerpa/ibuas 9xCHOHEUTA H POACTBeHHBIS (GYHKIMI

~Ei(~x)=E(n)=[e =T 5  -a<agz<s,
x
Eit () =Ei(x+i0), Ei~ (x)=Ei (x —i0), x>0,

Ei(x)=2"'[Ei* (x) +Ei~ (0)], x>0

u BT® 1, ra. 8 u 9. Cm. Takxke T'uncpreomerpuuccxue ¢yuxnuy, Oprorotan-
Hele MHOrowaeHH, E-¢yuknuio, G-GyHKIHIO.
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Mocaeguas dyuxms & BT® II, n. 9.7 oBo3nauaerca E* (x).
. di :
1i (z)=fm ~Ei(in2),

sl (x) = —f sint gy L (B (i) - Bi (= i),
X

X
Si(x)=f 0L e 2+ si (),
1]

Ci(x) =~ f 05! g = — ci (x)=2"" [Ei (i) + Ei (= ix)].
X
OyHkuMH omMUOOK M POACTBCHHBIE (yHRUUH
X
—1, 5 2 3
Erl (x) = 20 Lfexp(- £y dt= 2 iy (g0 55 = 42),
0

Erfe (() = QJ‘[:_I/2 f exp (— t2) di=1-—Erf (x) = (T[x)—llz exp (—Q_IXQ) W_l/b A ()C?)
X
Erfc(x)=a" T (1/2 x2),
Erfe{x V£ 1) = C(x?)FiS ()]

-l
3rn QYHKOHH OTJAHYAIOTCH MHOXKHredeM 27T = or YHKIME, BBeZEHHHX
B BT® II, . 9.9

%
Cx)= 9~ e Jr 1~ cos ¢ dt,
]
X
S (=27 ka [~ sintat,
0
HemnouHele raMMa-dyHKIHH
X
v (o, x)= J' e O at = a7 A% F (05 o 15 ~x),
0

I ((1; x) = ( e’ tta"{ di=1T (U«) -y ((l; /\7) = x(a {)/28 52 W(u—l)/2, /2 (x),

X
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Yactuple cayuan Qyuxuuii YuTTeKepa

M_y, ., ()= 97 ey i ® 2 Byt (%),

=2="

My, —y, (6)= T, %™ H2 Hegy [(2-")1/211

(— l)n 9=n— s
Mn+3/4, '/4( )= ey,

Mo, (%) =22 (u+ 1) 2" 1, (x/2);

My, (£ ix) = 22T (u+1) eEVTEL 1 e T, (%/2),
M"“l'l/b n (x) = xu+1/2 e—x/Q»
Moy () = gt p¥f2

My sy, p (£) = 2ux"2"4 Py (2, x),

_ nl wtls —x/2 o
pintnu ()= G, £ e Ly (9
‘V—%m(ﬂ==—x%9”25(—x)

x'le=*2 Heynyy [(20)™],

M

W_y, wy, () =n"x" e Erfc (£7),
Wn/?.*_lh’ *1/ (JC) = 2_’1/2)5 " @_xlz Hen [(2)‘)1/2],
Wy, ay, (£} =27% (20" Dy, [(2x)%],
Wo, (%) = (¥/m) " Ky, (5/2),

Wo, o (i) = S22 exp [ (vj2+ il B (x7),

W, (— ix) = ~ exp [(v/2+ /)l HD (x/2),

Wi, s (%) = xu+ hem R,

Wy, o (¥) = x =R 2T (2, x),
Wyt s (8) = (= D) n gt g= 2 | 2 (),

E-¢pynkuus Maxk-PoGepra. Cm. Takxe BT I, ro. 5.
Eemn p>=g 1,

il

p H,r(as"ar)
Y 1

E(p; arig; psix)=)‘—-——~—

re=|

T (a,) £ X

@
< I
H

¥

X11+1Fp—1(ar, ar—pr+i,..., er=pgtlyar—ay+ 1 ..., %L

311

veoy Op =0yt 1y (=1)PT9x),

rae jx|<1l opu p=g+ 1.
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Eemn p<<g+1, 10

Mre
E(p; ariq; ps:x)= ; qu (1, « ooy Op 01 vv vy Pgs — 1/),
1red
rie x50 u |x|>1 npu p=g+1. Ecim p>g+1, mocienHee cOOTHOHIEHHE
JaeT acUMHOTOTHYECKOEe pasfokKeHHe RS E-GYHKUMM NpH COJbIMX SHAYEHHAX X.
E(w::x)=T (a)(l +x=1) %
ECv+1ix)=x"21, (207 %),

(2nx)1/~"« e"‘ Ky (x)
Cos (VIT) '

E(Ys+v, Yo—vi:2x)=
E(o, p::x)=T (@) T (B) s™% &*2 Wp, i (x),
la=2_l(1—a—(5), m=2""(a—P),
E(a, B, ———-a;’ﬁ , ——‘”’2“ :a+(5:3;)=

=T (a) T (B) (£/2)" % Wp, m (ix) Wa, m (— ix),
=271 (1 ~a—p), m=9"1 (a—B).
G-pyaxuns Meifiepa, Cm. takxke BTO I, ra. V.

I] (=) 11?(1—a1+s)

ay, .. 1 i
GZ’:J‘(" b )=2 [—~ £ ds,
e
| I *) H aj =)
] =m+1

rge L —nyts, oTmensiomuit nomocht Gyukuun I (by—s) ... T (b, —5) or mo-
aiocoB T'(I—ay+3s) ... T'(1 —ay+5s). Bomee noppoGHOe onpeAeseHHe CM.
B BTD I, u. 5.3.

H3 oopmyn, copepxamux G-OYHKOHIO, IPH YACTHBIX 3HAUEHHSAX mapamer-
POB IOJyHaioTcsi MHOrHe HHTerpassl, coaepxamine GyHKUHH Beccens, byHxmuu
Jlexanppa ® Jpyriie BHICIIHE TPAHCUEHAEHTHbIE GYHKIHH. Cﬂeﬂy}omne nBa
crHMCKa JAIOT BLIPAKCHHA JWIA HCKOTOPHIX UAaCTHWIX BUROB G-byuknui uepes
XODOLIO H3BECTHBIE BHICIIHE TPAHCUEHAEHTHble DYHKIHHU H, 0OPATHO, BHPaKeHHA
BEICIIHX TPaHCHEHAeHTHH X GYHKUHE uYepes G-¢(yHRUHH, DTH CHOMCKH HE I[OJHEL
Cwm. Tagkxke BT I, o, 5.6.

YactHee cayuau (G-dyukiun

Gg (x|a, b)=x@*TDRy . (2x"),
2(xla, b) —Qx("”’l”/2 K,_p (ox'"),
11
Glz( x|, )= e 1 (x12),
T b N
G12( lb C)=—r-§—,—;r—‘;i—g))xb1ﬂ(l—a+b; L+b—¢; —x)
1 —1 _—
GR (x|, " ) =a " e Ky (x/2),
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0B (x] 7 ) =T W, ),
E=2"'(1+b+c)—a m=>b/2—c/2,

.
G (x|, _,,)— e ¢ Ko (x/2),

cos bt
G (x ]b J=T(=a+ 1T (c—at1) PRy, ),
b=a—-2"'(b+c+1), m=b/2—¢2,
Gl (x1a, b, 26 —a, b+ =n""xl Iy ,_p (@) 1y (275,

10 g1/ — = —I——f
Gos (x |a, @' by 2a—1b) an'z cos (b—a)ﬂ

X 54 [Ty gy (@18) Iy oy (@61) 4 1y gy @6 ") 1y oy (2727,
G(l)g (xla+1s a, b, 2—b)=2""a"" [sin (a—b) ]! X
X 2 Ty oy @) Iy o (@) — I oy (2105) Ty o (P
2O(x la, a4+, b, b+, )—-x{‘H'b)/QJ2 @—b) (45"),
G¥(x]a —a, 0, )= — a' (sin 2am) "' X
X [J2g (2 ) 1o (2 677 = 1oy ( &™) I gz e ™)), z=2"%4N,
033 (x]0, Uy, @, —a)=a"2"" (sin 2an)~" %
L6290 1y (2 o) (2 659) = o287 1 o o) 1_y (2 o),
2= 9Tyl ,
G (x18a—1)y, a, —a =1y a—1/)~
= 9n''2 (cos 2am) ™! ¥¢ Kyy (2'2x') [7,4 (2x'1)  T_ 10 (2725')],
God (x10, a=1fs, —a=1fp, —1],)=
= 40l Ky (2114) [ 154 (27:%1%) cos am — YV pq (2725) sin an],
032 (el =1 a=1e, —a—1, 0)=
= — 4y~ K,y (Q%xl/‘) []2,, (23/215‘/‘) sinam + Yq, (Q%xl/‘) cos am),
G (xla b+ b 20 —a) =2 Ky, (2067 Ty () (2720),
Goa (xla, at s, b, b1y =dux@tOl g, (45),
Gog (x| a, a+Yy b, 20 —b)=2%"x2 Ky p—a (2% fe 1% Ky (p~a) (225 ls g IY),
G (xla, b, ¢, dy=x""18,(a, b, c, d; x), n=1,9 3, 4
¢l (x [ . (;/2 N a) = 2 (x'"),
G (o, o ) m 10 () 1 (),

a, —a
af2 +b2- .
GH( I b, a— ’/z) * ! Ha b= (2x 2)'

S(I a—"' )=xa/2+b/2 Yp_g(ox™),

a, b, a="
a+ - Y2 a ¥/ Y.
GIS( ,b a, 2a2-— b) ==n"x lpeg (x 2) Yb"? (x 1), .
1 1 - —
et (xl . _lza’ )= 297" (sin av) l[J?_a ()~ 12 (x/’)],

91 T. Befirmen, A, 3dpaeitu, 7. 11



314 MPUJIOMKEHUR
6B (xf, o o _ )= 2 1 () Ky (1),

613( l —_ 0)=n (sin 2ax)~ l[I_a(xI/“)—Ia l/’)]

(a-+5)/2
613(| a+'e )_ sigla [Ib—a(Qx/z)—‘La—b(Qx/’)},

a+., b, a cos(a-—b)’(
G (e] 57 )= e gy o) gy )
a+s —/z 2(.Y
Gl°< Ia+b a=-b, a) x K (x 2)

G”(la+a+v )= oo [Haa (267) = V3 (24",

-a, a cos 2ast

3! -
3( 'a b, —b)=2 2a+2I’(I—-a_b)]f‘(1 —CH“biSza—!, 25 (26,
013( Ib - )= 72 eos (b —a) ) TG, () B (),

2 —b,a

6 (x| 7oy TG)=Lledailtata) , “”;ﬁﬁi;‘;*” “loF (atey, at e atb; —x),
G ( ' bta, aa_t:/”;:c’ a—p)= T ey Jove () 1y (),
624( b e ‘;a‘_l_t,v;a b)= 2 ® Tpycmsa (" Kp- c(x'/z)
G (x l o b, 0’_'2” )— 2 % [Hm () B (6) = B2, () B2, ()],
o et
| e S A S

2 l bt b= b :*/t:r/’a paspme )= T2 F N exp (= xR Wy o, (26%),

=1+ 26 —2,
o4 (" I e ) =21""x® Ky (#") Kpmo (),

a+b,a+6 a=c,a=b
41 0, %
024(x|a b, -b, -a)=

—-27 2.8, I- —bﬂiH (JC'/Z) (2) ), (x'/’,) —ebm Hg_’,_b (xx/z) Hffz_b (xl/z)],

=7 sin ast sin b5t

Gg}*<x]a, b, /-2-'b, —a)a

~2.18) ~ ] ;
—soamen (e HELy () AL, ()4 B, (%) HEL, (1],

Yota, e—a
0, ¥z, b, —b

=x "B T (fy+0—a) T (o= —a) W, b (2ix") Vg, 5 (— 20x"),

41
624

42 a, at+ e
024(xlb+c b=e, b+ Ysto, b+'/z—c)
= ¢ty ‘I‘(l-—2a+2b+2¢)I‘(I—2a+2b 2) X
X b7 exp (£2) Wi, 0 (25%),  k=2a—26—1,
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H T (a+ bm

14 a—1, —e, ~¢ —c;)_ h=1 a—1
G44<xl - by, _bzy —-b; = by X

| T (atep)
1

X Falatby, atby atbs atby ate, aten atey —x),

12[1‘(1+b1—aj)

ol (] ) e P e b -
o tg
HI‘(l +b,~b;)
L4 by —=bo oo, 1401 —=by —%), p<yq,
113
. ] j]:IlI‘(1+bl—aj)xbl
in° P % =
qu(" by e bq) 7 3 X
Tlrars=op 11 7(0-0
j=2 j=n+1
Xqu—l(l'i'bl—'ab vesy I+b1—ap; I+b1""‘b2y LS 1+b1‘-‘bq; ‘-‘x)'
r<aq
Gy ey @
qu (x b p)=
0q N

=2V E(l=ay+by, oo, I—a+ byt l—ay g, ooy, 1=y +ap %),
GyHkuMY, BHpaxkaomyuecs sepes (-QyHKIMO
AT, (x) =2 G (2777 [vi2 + /2. u/2—v/2),
AT, () =4 00 (47 % v/ u/4 vA+ A+ s n/A— /4 Yst pld—v/4),
— ol -2.2 W2 =21
Y, (x) =2" G (2 Iu/z vf2, u/2+v/2,u/2—v/2—‘/z)'
Ky (1) = 22716 (27267 | wi2 -+ v/, n/2—v/2),
MK, (x) =
= 4L G (A (VA /4, Yo VA ufd, — /4 + /4, Yo —v/4 + p/d),
e~ 1,0 = el (2e], ")),
_xKv(x)_ /ZGZO(szv _v)
e’ Kv(x)=n_/‘cos'vn6ﬂ(2xlv’ll_z_v).
= ot gll (9=2,2 Yo+ /2 + U2
A Hy (x) =2 613(2 * I’/z+V/2+u/2. B2 = v/2, w2+ v/2
=2 31( g—2.2 o+ V2
=Y, (x)=r""cosva Gj3{ 27 l’/z+\’/22; -, v/2>’

2%
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L =lou 21 92,2 w2+ vi2 + 1
1y ()= Ly =12 @ (275 o o Wn vz i wpve )’
= lok Yo +V/2 + /2
o [[-v (%) ~ Ly (x)]—n 2" cos v 013 (2 ll/z+’\1/2+lk/2. u/2=-v/2, u/2+v/2)v
_ ou—1 ! 31 9=2.2 o +u/2
Su.v(x)~2 T (e — W2 —v/2) T‘(‘/z—u/2+v/2)613(2 * l‘/z+u/2. v/2, -v/2)’

Bw=atah (2], 5 ),

LIy =kl (] ),

K0y (1) 1y (x) =5 G} [ &

+0/2, 02
WENET VvHO-—U U+ O0=V O—P=v |,
2 ! 2 ? 2 * 2

1 4
M () Ty () = 2™ 6l (5 ] WA V2, = w2 A A ),
1, (x) ]_,V(x)mn'/2 cos (2“1vn) Géﬂ —g% ]0, 1, v/2, -—v/2>—

—aesin (27 va) G (| Ve 0, w2, —wi2),

- - 20 Yo+ 12
M, @Y, () =—n" "G |v+u/2, e, u/2~v)’

1
1K =27k G2, )

K ()T, () = R0 G (et | w w2, wiA e pih w4 vI2),

IR of2 02+ s
x“lv(x)Ku(x)=2 A" 2G | x  |vrp+o ___(; i p,+r!-_—_’\L, 0‘—;1—_;1, ,
2 ’ ’ 2

M HD () HO (x) = "2 cos vt G?},( x s 12 >

2
l W2 +V, B2—N, 1f2

W2 oy o=l th 30( ) ity + 2
MK () =270 G (% Ly up —vrue, ue
1 0] 2 6/2, 012+ Y,
PR (0K, () =2""n" Gy |#* [vento vio-p pro-v o-voud,
7 A B

2 Ky, (xe™1) Ky, (xe™ ™) =

== G (5 L/, w2+ Y w2+, w2-v),

- T (em+1) 11
xle x/QMk'm(x)=r—(,mGl‘z(x

1 ,—%/2 _ 20 —k+1
xe Wk’m(x)_Gm(xlme/z, l—m+‘/z)’

et W, (0 =

1—k+1 )
thtl+m, ptl—m)?

1 91 BI+1
I‘(‘/g+m—k)r(‘/2—m-k)GIQ(x\l*m-F‘/z, m+z+‘/2)

B 1y Yaok—="s ~A0 ( 9—2,2 Yy—k[2, i —k[2
e W, m(x) = xR /2624(2 * l’/z+m/2>4‘/z—m/2jm/2, —mp)?
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s Vog—k+ Dy ~%,

Vet k2, ¥+ k2
e We, m (2-’\'): T (htm—=Fk)T (f—m—F) A / ’ !

42
Gag| ¥ lm/2. Yot mf2, —mi2, ‘/z—m/2)’

I1+k, 1—F
Yo, 1, Yot m, Yy — )’

n—‘/:]f‘(l+2 ) 31 -2.2
Wa, m (2) M—i, m (x) = 1‘(‘/z—k+n’:;l 024<2 ©

P2 Wi, m (2ix) We, m (—2ix) =

="z 041( 2‘ Yot lj2+k, Yoti1/2—-F
T(pt+m—RT (a~m—k 24 102, Yo+ 1/2, 12+ m, z/z—m)

—1fy ~40 -2 .2 E+1, —k+1 \
Wiy m (%) Wepg, m (%) —=n / Gas (2 ¥ ll/z, Lom e, ~mtih )

o . Tix -a, —b
2F1 (a, b, [ x)— T T () (a)I‘(b) l
. R Tl(HT 14 —-a, =b, —¢, —d
Fal@ byeodie [ b =)=y THTor @ 044( , —e —1, —z)
HI‘(I)
. . ji=1 — Q. —Q
qu(al: ceey @p5 blr---v bq, '—X) _p——_pr q+1( _]’._.bh_'_)f?_bq):
HI‘(al)
j=
<g+1
1 L, B -,Bq
E(p; ar:q; ﬁs:x)=0q'+1.p x Uy ey )

OTHOCHTeJPHO APYTHX chmeuHambHeX QyHKLMH, BRIpaxammuxesd yepes G-PyHk-
M0, B dacTHOCTH komOuHauuii ¢dynxkund Jlexampapa, a rtakxe KoMOGUHAlHH
060BIEHEBIX rHIepreoMerpuueckux papos, cM. C, S. Meijer, Nederl. Akad.
Wetensch,, Proc. 43 (1940), 198—210 w 366—378; 44 (1941), 82—92, 186—194,
208307, 435451, 590—605, 1062—1070; 49 (1946), 227 — 235, 344—356, 457 — 469,
632—641, 765—772, 936—943, 1063—1072, 1164—1175; 55 (1952), 369—379,
483—487; 56 (1953), 43—49, 187—193.

I'unepreoMerpu4eckue psjabl 0T MuHorux nepeMeHusix. Cm. Takxe BT®, ru. 5,

[unmepreoMerphueckie psifsl OT JABYX NepeMeHHpIX. Bo Bcex ABOHHBIX CyM-
Max m " n MensawoTcesa or 0 mo co.

. (@i, By BNy
Fi(o; B, B vi %, yy= Wy opmind &y,

Dy B By

W
. 15 4 = — =
Fo(o; B B v v %, y) : d (V) (V) minl Y

m @y O B

()
Fy(a, o, B, B v; %, y)=2—(W?€ 4",

W (a)m+n (ﬁ)m+n nzyn

Fo(a, B v v % y) = V) V), mind ¥ ’

(@ g, B)
@i (o, B ¥ )= Y oy,
\ ! (B)m (B‘)n xMy

Qo (B B w5 % 9)= oM
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®)
DB v; %, )= Z (_wﬁm,— =™y",

(a)m +n (ﬂ)m m.n

Wio, Bovi v 2 v)= Vg Wy mind A

. (@41 m,n

1P‘2 (a, Vs ¥ X% Z (Y)m (y’)n mint £
(@), @)y, (B)

- , ) _ m % ®hm  m o

2 ((Z: a, ﬁt y; X !/)"Z (y)m_‘_nm nt Y

Y (@), (BY,,

m,n
W)in—}-nm nl '

By (e, By w5 % )=

OTHOCHT@JBHO APYIHX THIEPreOMETPHYECKIIX PSJOB OT ABYX MEDEMEHHHX M.
BT® I, o, 5.7.1

IunepreOMeTquecxue pajgpl OT MHOTHX IiepeMeuHHX. Ble cymmupopanus
BexyTea or 0 go oo,

F oy B ovvvs Bpi ¥po ooes Vs 20 0, n)=
) @+l +omy, By )m1 o (Br)my, m, m
T od

n
(Ylml V)i, g Bl e 2y
N (ﬂl)ml (ﬂn)mﬂ m m
d)2 (Bl) re ey Bﬂ; Y 1 eeey Zn)= (Y)m Yotm m’[‘ ~--mnl "1 ! cee znny
(a)m +ootm m m
Wo (05 V1 oeos Vi3 21y o0 Z 1 FAE I A
2 (a; Y1 y ¥ R1, 3 (\’l)m (Yﬂ)mnml' e mpl 1 n

Aaumuntuveckne PyHxuuu u Hurerpaasl, CuM. Taxxke BT® III, ra. 13.
ITonuste ®MIENTHYECKHE HHTErPaJk

/2

K ()= [ (1= 8 sin® )~k dop= 27w oF, (s, Yy 13 #2),

0

n_/z

E(Ry= [ (1= #sin? )’k dp=27"n oFy (=15, Ui 1 )

0

Tera-dynkuun
B (v 17)=(=it)" 3 exp[—in(v—"Yo+n) -],

N==cO

0,01 )= (=) "% 3 (=1)"exp [—in(o =Y+ n)t v-1)

fizzwa00

02 (v 1) = (—it)~ Z, (=1)%cxp [—in (v +n) T4,
N=—

(o)

0;(vfT)= (——1'1:)_1/2 Z exp [—it (v +n) ],

fa= =00

O(viT)=0 (vlT)
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Ykazanume 3pech PAOH CBA3AHK C ONpejeMeHHaMH, gananMu B BT III,

papencrsa 13.19 (10) — (13), npy mOMOIM MHAMOro Ipeofpazopanus $ko6H, cu.
BT® III, pascHcrea 13.22 (8).

Monupuunposanssne Tera-QyuKIn

én(ulr)=64(uir)=(~ir)*’/2{nojoexp[—m(v+1/g+n)2r—11-

| —ﬁolexp[—m(vw/ﬁn)%-l]},
6 (v 17)=(--i17)—1/2{;0(--1)” exp [~in (v ~1p +nf 1] —

- ﬁl(—l)”ew[—in(v-l/eJrﬂ)zT“]},

I8

ﬁz(vlf)=(*i1’)—!/"{ (=D"exp [—in (v +n)f v =

3
Il
=]

- :Z (—=D"exp [~in (0 +n) r“]},

n=—1

0, (v]7)= (-—ir)"llz{ 2 exp|—in(v-+n)y vl -
n=0

— ; exp [—in (v + n)2 v~1] }

f=—

Pasanunsie dyuxuuu. Cum. Taxxke BT III, ra. 18,

e x?Sa
n{x, [l)=f md&
0
[ee]
xS
"(x)=f TerD 9%
0
oo [ee]

£S+a %5
v(x, a)=fmds=fmds.
0 a
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