TABLES
OF INTEGRAL TRANSFORMS

Volume |

BASED, IN PART, ON NOTES LEFT BY
HARRY BATEMAN

AND COMPILED BY THE
STAFF OF THE BATEMAN MANUSCRIPT PROJECT

DIRECTOR ARTHUR ERDELYI

NEW YORK TORONTO LONDON
MCGRAW-HILL BOOK COMPANY, INC

1954



CIIPABOYHASL MATEMATHUYECKAS BUBJ/IMOTEKA

I BENTMEH u A. DPAENH

IpH yyacTHu
B. MATHYCA, ¢. OBEPXETTUHIEPA, ¢. TPUKOMU

TABJIVLLBI
MHTETPAJIbHBIX
[MPEOBPA3OBAHUMN

TOM I

NMPEOBPA3OBAHUY ®YPLE,
JIATIJIACA, MEJUIMHA

flepeson ¢ auramiickoro
H. 1. BAWNIEHKWUHA

U3NATEJIbCTBO <HAVYKA»

[JIABHASE PENAKLIUA
®N3NKO-MATEMATHUUECKOW JIMTEPATYPhI
MOCKBA 1969



37, 2 (OK3)
(Y
VIK 1L 5 (083)

AHHOTALUA

Hacrosmas kuHura npelcrasaser coboff nepesog nep-
Boro toma soillenunx B CIUA «Tabail HMHTCrpanbHbIX
npeofpasoBaHnily, HENOCPeACTBEHHO NPUMBIKAOMUX K
panee 0ny6nnxonamxow|% cnpasoyHyKy <Buicmue Tpanc-
LeHngeHTHbe YHKHUND. DTOT TOM cone’xmm Tabanupl Kaa
npeofpasoBaurii Pypwe, Jlaunaca 1 Meaauna, I[lo nos-
HOTe OXBaTa MatepHa/ja M3XaHde YHUKAJBHO.

KHura asurcs HacToAbHOH 144 (DUSHKOB TECOPETUKOB M
SKCHEePUMEHTATOPOB, HHIKEHODOB-HCCAeZOBaTENC], MaTe-
MATHKOB-NPHKJAAHUKOB U AP.

WTAG MO OCYMECTBAEHUIO NPOEKTA BENTMEHA

Jupexrop
APTYP 3PIAEBHK

PykoBoacTso wralba:

BHJILTEJIbM MAI'HYC, ¢P{L OBEPXBTTHHTEP,
®PAHLIMCKO I'. TPHKOMH

AccHCTEHTR:

A. Bepruyg, A. JI, Tomcon,
B. 5. Paaske, Mapus A, BeGep,
A. P. Xapeu, E. /. YurtHedl

BapuTnnucTka

Poswapu Crenndean
2-2-5
140-68



OI'JTABJEHHE

OT NEPEBOTUHKA « o o » o o o o o = o o o o ¢ 5 o o v o o o 8 o o s o o s oo
BBEACHHE . ¢ o 4 o o v o v o n o s o o s 0 o 0 s 2 8 8 8 2 o 8 o 8 0 v 8 4 s
CT aunapThuie GOPMbI MPEOGPAIOBAHHUT o v o o v o o o o o o s s o + s v o v »

fIPEOBPA3OBAHHUSA ®YPLE
Fassa [
KOCHHYC-IPEOBPA30OBAHUA ®YPLE

L1, O6umme OPMYMBI 5 o o ¢ 4 4 o 0 0 s 0 0 0 o 0 s ot 0
1,2, AnrefpanueckMe QVHKIHH o o v o o o o v o o v 6 s o s o s o o o o o s
1.3. CreiutHd ¢ MOBLIM NOKAZATEAEM o o o o « o o o o o o o o v o s s o s s
1.4, TloxasatempHble PYHKIHH « « o o o o s o o o o o o o s o s o o o v o v o
1.8, Jlorapudmugeckie QYUKIME « o o v = ¢ o v o o o ¢ o v 6 s v s 0 v 4
1.6, TpuroHoMerpudeckne QYHKLHH aPLYMEHTA RX + o v o v 0 v v o 0 o v s
1.7. Tpuronomerpyyeckne QYHKIMA APYTHUX APFYMEHTOB « « o o o o » o o+ o o
1.8. OGparusble TPUTOHOMETPUUECKUE DYHKUMH « « o o o o v o « o o o o s s
1.9, THep6oanuccKre DYHBKUHME « o v v+ 6 o s o o o v s s 0 b0 v o s s o s s
1.30. OpTOroUaABHBIC MHOTOUMEHBL o + o« o o o o o o 6 o s s o o o o 8 s o o o
L1, laMMa-pyuKkOus (BKJAIOYAR HENOAHYI0 raMMa-QYHKIMIO) W CBA3AHNbIE

GYHKING JIEMAHAPA o o v v o o v v v o v 4 e s e e e e e e e
1.12. Dyuruun Beccens aPTYMENTE BX o o = o« o« ¢« 4 o o 4 o s o o o s o o
1.13. Pyukunyu Beccean NPYLHX apIYMEHTOR + v 4 « « o s o o o v o o s o o o
1.14, [lpyrue BoicluHe TPAHCHEHAEUTHbIE DYUKIMHE o o o o o ¢ o o o o b o o o

Faasa 1l
CUHYC-IIPEOBPA3OBAHKS dYPLE

2], O6mme QOPMYABI . + o o v o v s s ¢ s 0 s n s s s s b b a0t e e
2.2, Aure6panueckue DYHKIMH o o o o o o s o o o 6 o o v s 0 o v s o s o s
2.8, Creneun ¢ NPOUBOIBHLIM NOKASATEAEM o o o o o s o o s o s o » o s o &
2.4. ToKa3aTenbHbIE QYHKUMM ¢ « + o = « = o o s o 6 s s o s s o s 0 o s o s
2.8. JlorapudMudeckue QYHKIAH « « o o ¢ v o s o o o o s s s s s s 0 a s n
2.6. TpuronoMerpudeckue QYHKIHU APIYMEHTA BX o« o v v v o « v s o o o
2.7. TpuroHomeTpuyeckne GyHKIUY APYTHX APFYMEHTOB « o + o o o « o o o o
2.8. O6patHble TpUronoMeTpuycckue dyukoun . . . . . c e e s e e s s
2,9, Tunep8oaniueckde QYHKIHH « v v « o v v o v o o v s s s o v s s s s o o
2.10. OPTOroHANBHBIC MHOTOUMEHBl o o o 2 o o + o o o « = ¢ o o o s ¢ o o o 4
211, F'amma-dysxuus (skawo4as Henodirywo ramma-QyqKnHIO) H CBR3aHHME €

Dy JIGKAHADA &« v o v ¢t e v v e e s e e s e e e e s
2.12. Pyuruuu Becceas apPTYMEHTA RX o . ¢ v « 2 o o s o s ¢ 6 o s s s v s
2.13. Oyuxnuy Beccenss APYLHE APTYMEHTOB . o + « o o o ¢ ¢ s s 6 6 0 5 s o
2,14. [pyrde BoicllHe TPAHCKEHNEHTHbC DYHKIME o+ o o o o ¢ v s v o ¢ ¢ o o

A e e b s e

c aell dyuxuuy;

“ s s e s

et Gynxnuy;

DR

o

16

19
23
26
27
31
36
87
43

45
47
54
62

64
68
n
7%
n
81
84
85
ol

92
93
103
110



4.1,
4.2,
4.3,
44
4.5,
4.8,
4.7
4.8,
4.9,
4.10.

411

4.12.

4.13.

4.14.

4.16.

4.16.
417,

4.18.

4.19.

4.20.
4.21.
4.22.
4.23.
4.24.
4,25,
4.26.

8.1
8.2.
6.3.
B.4.
6.8,
5.6,
6.7.
B.8.
6.9,
6.10.
611,
5.12.

OVNABNRHHE

[ aaBa Il

SKCITIOHBHUHWA/ILHEE 1TPEOBPA3OBAHHS ®YPLE

Ofmue POPMYABL + o . v v o o v o 6 0 o v v b e
DneMeHTAPHbIE DYHKUMH o o o o o o o o o o o o t v s o o s o o o o
Boicuide TPAHCHOHACHTHBIE DYHKUMH .+ o o o o » o s o o o ¢ o o o o
MPEOBPA3OBAHUSA NAITJIACA
Faasa IV
MPEOBPASOBAHUA NAIINACA

O6mue POPMYABI . v o 4 v ¢ 4 ¢ o o o 5 » s 5 o o o n s v 0 s o o
Anre6pauueckte DYHKIHE « o o o v o o v 0 o s o v o a0 s 0 e u s
CTeneHH ¢ MPOMSBOJBHLIM MOKASATEMEM . « o v o v o v o o o o o o

CryneHuartsie W APYLHe KycoYHO-pPalluOHadbiible QyHKUMM . . . . . .

TloxazaTeabHble PYHKIHH « o o« v o o 0 o o v v v 0 v o v v 0 v o s
JlorapapMUdecKue PYHELMHE « o « o o o o » s o 8 4 2 s o 0 0 v s s
TpurouomeTpuueckne QPYHKIUHA .+ ¢ & o v ¢« 4 o v s o v v o o o o @
Of6paTHble TPUTOHOMETPUYECKHe DVUKLUHE o v v v o v o 4 o o v »
THIePGOAHYSCKHE DYHKIHH o o« v v v 4 o o o o o s s o o o v v o o s
OGpatuble runep6oanueckie QYHKIMH o « v 4 v v v 0 o o s o o v
OPTOroHAaALHBIE MHOFOWACHB! . « o o o o o o » o o ¢ » s o o o o & «

Famma-pyuxuus, Qyuaxuua owuboK, HHTerpatouaad MOKa3arelbHas Qdydruua

CHHMH DYHKIEEH o + o v v v v s o o v o s v v s 0 v v o s o 0 o o »
Qyukitdy JIEKAHAPE o ¢ v o o v o o 0 b 4 e e e e e e
Pynkunn Beccean aprymenros kf n ReMro Lo
®yHKUUKY Beccesf OT APYTHX APLYMEHTOB .« 4 4 s « + o o o + o + »
Monuduusuposasuble Qyukunn Becceada 0T aprymeutos Af n ktllz

Monudunuponannsle bysxuHn Becceas o7 APYrHx apryMentoB . . .
®ynkuuy KeabsuHa B poacTBeninie UM QYHKIUH . o . « o « o . . .

Pdyuxnuy, poacTBedsnie byuxuuam DBeccens, ¢yuxnuu Crpyse, Jlommeas

Hele QYHKIHHE BeCceans . . . v . v v v v v v e e e e
PYHKUME H8PAGOIHIECKOTO UHAMBADPR « o » o o o o o o o ¢ o o = o &
Iunepreomerpuueckan ¢yskuua laycca. . . . . [ I
BoipoXeHHble T'HilepreoMeTpUUCKie DYHKUME o v o v o v o+ o o
O606ueHHbIe THIIEPTEOMETPHYSCKHE DAABLL ¢ « « 4 « o s o o & o o &«
TunepreoMeTpudeckne QPyHKIUN MHOTHX [EPEMCHHBIX « o o o o o o«
DANMUTHUECKHE DYHKIHH « « o o v = « o o o o « s o o 0 o s o o o s
Tlpouse PYHKIHH . o v ¢ ¢ o o o o o 5 o + o o o s s s o v s s s &

Fanasa V
OBPATHDOIE ITPEOBPA30OBAHWS JIANIJIACA

OBiHe DOPMYABL  « v v v v 4 & v ¢ o o o 8 s o o v o v o v s a0
PanioHaabHble QYHKHHE . v « v ¢ @ 4 o 0 @ o o s 0 e b e a0 s e
Hppaunonasbubie aare6panveckne GYHKIUHH o o o o o o v o o o » o
Crenesd ¢ NMPOHMBBOJBHLIMU TOKABATEAAMHE « « « v o o o & s o o o »
ITokasaTe bHbic QYHKIHM OT apryMenToB p n l/p . . . o v o o . .
TlokasaTeabsble QYHKOHMN APYTUX APTYMEHTOB & o « o v o « v « & o
Jlorapudmadeckre QYHKIHE . « v v ¢ v o o o o s 0 o s o o s o o &
TPUroHOMETPHUECKHE PYHKIMH « « v o o o o o v ¢ o s v s s 0 o o &
Tanep6oaudeckne GYHKIHR v v « o v o o o o o o 4 o s s o v & s o s
OpTOroHaAbHbLIE MUOTOUAEHBI « « « 4 4 o o & [

Y

..

..

CBABAHHLIE

.

HHTErPaAL-

S e e e

Famma-bysxnun, Henoausle ramma-dydxuay, asera-(b)uxuuﬂ ] pom:TBeuHme M QyHnun
Pyuxkuus owuboK, MHTErPasbuas 10KA3aTeabNnan PYHUKLHS H POACTBEHUMW? uM (YRKIBUW

12
113
17

120
124
127
131
133
138
33
147
148

158

159
162
164
173

176

183

183

191
193
196
200
202
203

203
207
210
214
217
220
224
227
228
232

236



OTJIABJIEHHE

6,13, PYHKIANA JICKAHAPA o ¢ o v = o o o o v b 0 o v v o o o 0 0 o0 e e
B.14, PynKIUM BCCCeAT & v v v v v e e v e e e e e e e e ..

8.15, Mozndpumposaunsie dyiknun Becceas or apryveuros kp u hp?
6.16. Moaudnnuposannsie Gpynxnnmu Becceas apyrux apryseintos . .
B.17. dysuxuuu, poacraenssie Gyaxuvam Becceaa . .« . . . 0 . . .
B.18. Pynkuuy napaGoauaecKOro MHAMHNPA « + o o o » o o o s o+ s o
6.19, Funepreomerpuyeckans OYHKIHT Taycca. o v o o o o o o o o o o
5,20, BbIpoxaeuHble THIEPIeOMETPHYECKHE QYHKUMH o o o o o o o o o
5.21. OBo6menHbie TUIEPTEOMCTPUYECKHE QYHKIME o o « o o s « 4 o o
B.22. DaaunTuveckue GYHKIMU U TITA-DYHKUHH o + o o o o o o « & o

[MPEOBPA30BAHHWA MEJJIMHA

Faasa VI
TIPEOBPA3OBAHWA MBJUIVMIHA

6.1. O6muve QOPMYIBI . o v v o o o 4 0 ... e e e e e e
6.2, Aare6pauueckue QyHKINM H CTeleHH ¢ [IPOMBBO/AbHBLIM OKA3ATENEM
6.3. [IloxasaresbHbie PYyNKUHMK . o - . . . . e e e e e e e e e e
6.4. Jlorapudmuueckne PYIUKHBH . o o o o v v« 4 o o o w0 . - e

6.5, Tpuronomerpuueckue w ofpardsie TpurouoMeTpuueckue QyHKUMH . .

6.6, TunepGoauueckue u o6paTtusie runepboanueckne PyHKIUN

..

6,7, Oproronabubie Muorodiensl, ramma-Gpyuxnun, dyuxund Jlexaugpa

dyukumm . L. L P T .
6.8, PyuxuuA Beccead U POASTBEHHLIE UM DYHKUUM « « « o » o « « o

6.9, [pyrue BuiciiMe TPAHCUEHIGHTHLIE DYUKIUMA + o o o o o « o « o o o o

Faasa VI

OBPATHHIE IIPEOSPA3OBAHHA MEMIUHA

7.1. Ausre6panyeckue (YHKOHUH A cTelleHH ¢ MOGbIMH [OKa3aTeasmMm . .

7.2, Jpyrue saeMenTapHble OYHKIMN v o o v v 4 o o o o o v o s o o

7.3. Tamma-byukuaus ¢ polcrse nune GyukuuH, Iseta-byuxnnn Pumaua

7.4, Oyukmuu Becceds . v v v v v v v h i s i e e e e e e e e
7.8. [Opyrue seicmue 1paucueu:(°unme GYHKUBE « ¢« o v o o 0 0 s o

MMPUJIOKEHHWE

OGosHaueHus B OnpeAefeHN BbICIIMX TPAHCHEHAEHTHBIX GyHKUMT ., .
LinTypoBannas aureparypa . . . . .

DI

.

.

n

YxasaTens BaKHEHIIHX OBOBHAYEHMA o o o o o v o o o o o o s s o s 0 0 o o s o o o a s

ITpeAMeTHLI YKa33aTedb . o o » «

240
242
245
247
252
253
257
259
262
264

268
269
272
214
m
282

283
286
294

208
300
303
309
314

319
336
338
341



Smom mpyd nocesuwen namsmu
TAPPH BEHTMEHA,
€030a8we20 CcmoAb 2paHOUO3HbLY
npoexm u npodsurysuez2o c80l
3amMeicen cmoay 0asexo no nymu
K 3a8epucHup



- OT NEPEBOJYHUKA

Onxum W3 HanGonee MOLUHBIX CPEeACTB pemieHHsa fHddepeHunanbHLIX ypas-
HeHHH, KaK OGBIKHOBEHHBX, TaK, OCOGEHHO, B YACTHBbIX MPOH3BUIHBIX, ABJIAETCA
METOX MHTErpaabHeIXx npeobpasoBaHuit. I1peo6pasosanusa Pypve, Jlannaca, aH-
Kens u JpyrHe NPHUMEHATCA s PelleHus 3alay TEOPHH YNPYToCTH, TEIIOnpo-
BOANOCTH, SJEKTPONMHAMHKH M [APYTHX PpaskeioB MaTeMaTHYeCKOH GH3NKH.
OaHako MPaKTUYECKOS NMPHMEHCHHE METO/la MHTEerpaibHblx npeoGpasoBaHuil npH-
BOAMT OGBIYHO K HOBOJABHO CJAOMHbIM HHTEIPalaM, BBIUMCIEHHE KOTOPHIX Lpe-
CTaBJAfET 3aTPyIHEHHA He TOJIbKO A8 HHKeHepa uiaMu (U3WKa, HO M 1As Mare-
MaTHKa-cnenuaancra. Yro6n m3bexkaTb ITHX TPYAHOCTEH, WHPOKO MOML3YIOTCH
Pa3ANYHBIMK TaOAHUAMH, COLEPWKALIMMU (GOPMYNH Kak JUIS [PAMBIX, Tak W s
06paTHLIX MHTErPaJbHEIX npeobpa3oBaHuil.

[Ipepnaraemble BHEMaHHIO YHTaTeas TabAMUB MHTErPaAbHBIX NpeoOpasosaHuil
ABISIOTCA ONHHMMH M3 CaMbIX I[OJHbIX B MUPOBOH MaTeMaTHUECKOU JUTepatype.
OHH 0XBaTHIBAIOT CaMble pasHOOOpAa3Hble BUAB HWHTErpaibHuIX fnpeobpa3osaumii,
npuyeM COIepXamufica B HUX IPOMaiHbI MaTepuan pacnoJoXeH B BeCbMa yno6-
HOM Ui HCIIONBb30BAHUA NMOPAJKE.

DTa KHHTa HENOCPENCTBEHHO MPHUMbLIKAET K PaHee BbILICHHIEMY TPEXTOMHOMY
PYKOBOACTBY <«BhICIIME TpaHCHEHIEHTHbIE QYHKUHU>.

DroT TOM Tabaull colepkur dopMmyan s npeobpasosanuil Pypuve, Jlanaaca
¥ Menauna. B crenyomem toMe 6yayT mansl Tabaunsel 1aa npeo6pasosannii Ian-
kens, KontopoBuuya—JleGenena, 'uapbepra u Ap., a TaKke QOPMYIb A HEKOTO-

phiX ONpEAeNEHHbLX HHTerpados.
H. Buaenxun



BBENEHHUE

Jta KBUra ABJAAGTCA NEPBHIM M3 ABYX TOMOB, KOTOpble GBIAM 3aqyMaHBl Kak
IOMONHEHHE U NPOROMKEnHe MoHOTpadyy «Bricine TpaHCHeHAEHTHBIE ()YHKIHNY,
[Tepsui#t Tom 3TOft paBoTel collepkuT oOIEe BBENEHHE, B KOTOPOM H3MOREHH
UCTOPUA W UM TAK Ha3bIBAEMOro «npoekTa BeillTmeHar.

3HAYATENLHYIO YacTh TPOMAJHOTO MaTtepuana, CO6PAHHOTO NOKOMHBIM MpO-
teccopom I'appu Belitmenom, cocrapamiorT onpefeneHusie HHTerpansl. Oprauusa-
1lUA ¥ U3NOMEHHE ITOTO MATEpHana ABAAETCA BEChbMa CIOXHOH 3amavel, KoTopol
Betitmen ynensn mporo BHMManus, CoBepIIEHHO ACHO, YTO IOPANOK, MIPUHATHIY
B KpaTKMX Ta6.aMllax HHTErpanoB, HENPUTONEH A COGpaHHA, NOYTH BTpoe npe-
BOCXOJIANIEr0 MO CBOWM pa3MepaM u3BecTHble TaGauibi Bupenc ne Xaana. To
O6CTOATENLCTBO, UTO MHOIHE M3 3THUX HHTEIPAdOB COJEPXAT BLICIIME TPaHCIUEH-
IeHTHbE (YHKIMMA, MHOXECTBO KOTOPhIX MOYTH HeO603PHMO, a NI HEKOTOPHIX
M3 KOTOPHX [0 CHX NOP HeT ofMenpuHATHIX 0603HaueHnfi, He MOrio, pasy-
meercs, obxeryuth 3Ty 3amauy. [lo-sumuamomy, Befitmen mpeinosaran pasGuth
CBOU TaGaMilbl MHTErpanoB Ha HECKONbKO O60Jee MIM MeHee 3aMKHYTHIX B cele
yacrtel, KraccHPUUMPYA MHTErpassl no o6aacTAM HX npuMeneHus, Mwm 6uiio
MIOArOTOBMEHO COOPaHHE MHTErpatoB, BCTPEYAIOIUXCH B TEOPUM NOTEHUHANOB
C OCeBOM CHMMETpHell, 3a KOTOPHIM MOMIKHBI ObIAM HOCIENOBATH AHANOTHYHBIE
cobpanua. OUeBUIHO, YTO TAaKOfl MPHHIMN KJIaCCHGUKAUMM MOI TOBECTH K 3Ha-
YUTEIbHBIM MOBTOPEHHAM, HO Gbln Ob OUEHb YNOOEH Nas NpHMEeHEeHUH,

Ilpy noiroToBKe Hawero Tpyla o6 ONpeleNeHHHIX HHTErpasax Mu OKa3a-
AUCh B BHIFONHOM MOJOXEHHH, TaK KaK CMOTIM 3HAYHTENbHO CY3UTb IIOCTABAEH-
Hble neped co6oit uesn. 3a nocaefHHe TOXAB BHIUAO MHOCG HMPEBOCXOHBIX
Tabaull ONpeieleHHLIX HHTErpanoB OT 3J1eMEHTapHHX GYHKUME (OTMETHM, Ha-
npumep, rabauunl B. Meftep nyp Kanmenena, a Takxe B. I'po6uepa u H. To-
¢dpeiitepa). Mn 3Hamu Takxe, GNarofapa JMOOE3HOCTH aBTOPOB, YTO 3aKAHYH-
BaeTcA MOAroTOBKA PYKOBOACTBZ MO 3MIHNTHYeckuM MuTerpanam [1. @, Bepna u
M. 1. Ppuamana (B HacTOAmIee BPeMA ITO PYKOBOACTBO y3Ke BHIIIO B CBET)
Hanesce, yto Hame pYKOBOACIBO GYNeT NPHMEHATHCA BMeCTe C JIPYTHMHU CyLiecT-
BYOIVMH B HAacTosllee BpeMA TaGMMIAMH, Mbl CMOLIH COCPENOTOUMTL CBOE
BHUMaHWE HAa MHTErpantax, COAEPXAIUX BBICINME TPAHCUEHIEHTHblE (QYHKIHH.
Mbl He JaeM IBOWHBIX MHTEIpanoB, a TaKXe KOHTYPHBIX HHTErpasoB, 3a MCKMO-
YyeHHeM HHTerpasoB, BCTPEUamIMXca B OOPATHHX npeo6pasoBaHUSAX.

Ms ucnonbsoaan maelo Befitmena pa3Guth TaGaHIBI HHTErpaioB Ha He-
CKOIbKO 60ee MIM MeHee He3aBHCHMBIX APYr OT APYyra yacrelf; ONHAKO IpPHH-
uun pasbuenna Gbin u3MeHeH. Mbl nmpuIIaM K BRIBOAY, YTO 6OabIIAst YacThb Ma-
Tepuana Moxer ObITb NpelcTaBieHa B BHAe TaGIHll WHTErPaAbHBIX Npeolpaso-
Bannil. COOTBETCTBEHHO C 9THM BeCb NMEPBbIfi TOM, PaBHO KaK W IepBas HOJOBHHA
BTOPOTO TOM4, COREPXHUT TaOMHIL HHTErpalbHLIX NpPeo6pa3oBaHUfl; T€ M3 HHTe-
rpanoB, KOTOpble HeNb3s PaccMaTpuBaTh KaK OTHOCAIIMECA K HHTErpaibHEIM
npeo6pasoBanuaM, cob6paHel Bo BTOpo#t nonosuHe Toma I Mm Hameemcs, yT10
TAKOE PacNoJOM¥EHHe MaTepHana OKamercs none3HbiM. MHrerpaibHue npeo6pa-
S0BaHMA UMET BECbMa (MIHPOKOE MOIE MPHIOKEHHH, MPUYEM BO3MOKHOCTL MX



10 BBEIEHIE

HCHOAL30BaNU CYLUIECTBEHHO 3aBUCUT OT Hanuuma Tabantl Takux npeoSpasoBaHuit.,
[Ipeo6pasosavua Jlanaaca sBAAIOTCA MOYTH €XMHCTBEHHHIM TNpPUMepoM npeoGpa-
30BallMd, JAAA KOTOPHIX cefiyaCc CYWIECTBYIOT BNOJHE YJIOBJCTBOPHTENbHbIE
tabauubl. Jas npeobpasosatuit Pypbe ecTb NPeBOCXOAHOE cOGpaHHe HHTErpaloB,
HO OHO Obl0 cocraBaeHo B 1931 romy, ® HM ONHO H3IaHUE He CORepKano Ho-
noaHUTEeNbHOr0 Matepuana. [das npeoGpasosanmii [Mankens u Mennnna, pasHo
Kak M jJs IPYrHX HHTErpalbHbIX [Ipeo6pa3oBaHufl, Mhr He 3HaeM JIGCTaTOYHO
o6mupHeix Tabanu. B no6aBaenne k tabauilam XOpPOMIO H3BeCTHHIX Hnpeo6Gpaso-
BaHu#i Mbl JaeM Tabauubl HHTerpadbHbX Npeo6pasoBaHWfl, sAPAMH  KOTOPHIX
apasioTca Qysxkuuun becceas BToporo pojla, MonupunHpoBanHbie QyHKUHH bec-
cean, ¢yuknuu Crpyse n nogoGHbie UM QyHKUMH. IDTH Tabauusl NpPHBENEHbI
OTYaCTH MOTOMY, YTO HEKOTOphle W3 3TUX Npeobpa3oBaHHii Hoae3ubl NPH pefie-
HAM HEKOTOPBIX KPaeBbIX 3aflay W HMHTerpaibHblX YPaBHEHMH, a OTUACTU MOTOMY,
4TO OHY 1103BOANIOT RaTb YAOOHYIO KAACCH(PHUKALHIO MHTErpajoB.

3anuch WHTErpajoB B BHAE HMHTErpaabHHIX NpeodpPasoBaHuit no3BojsAer
OGONTH ONHY U3 CaMhiX 3HAYUTEAbHLIX TPYRHOCTEH B COCTaBjACHMM TabaHil MHTe-
rpanoB. 3aMeHa MepeMeHHON HMHTErpHupOBaHnsA 1103BOAAET 3an¥caTh KaxAbi#
olipelleeHHbIi HHTerpaa pasHbIMK crnoco6amu. [losTomy, ecam Mb BCTpeuaemcs
C T2KUM HHTErpaloM, TO HEeACHO, Ile ero MCKaTb: OH MOXET BCTPeTHTLCHA M KaK
uHTerpan oT aare6pamyeckod (YHKUMM, M KaK TPHUTOHOMETpPHUYECKHH HHTerpad,
M XaK HecoOCTBEHHbIH MHTerpas, cOMepXamui NokasaTeabnylo Qynxuuo. B nure-
rpanbHbIX NpeoOpasoBaHusx MepeMEHHAan HHTErpUpOBAHMA OOLIYHO CTAHAAPTH3IM-
POBAHA C TOYHOCTBIO [0 MOCTOAHHOIO MHOXHTeas (MIM, Kak B cayyae npeobpa-
30BaHHA MeaaHHa, ¢ TOYHOCTBLIO O NOCTOSHHOTO NOKasarens). IJTO mpe-
AMYyLIECTBO, K COWANERHI0, B 3HAYHUTENbHOH CTENEHH 3aUYEepPKUBACTCH TeM
06CTOATENCTBOM, UTO TaKMe MHTErpansl, Kak

[o2
§ 267, (bx) dx,

MOXHO NMOMeCTHTL 7 B Tabamnax npeoGpasoBanua Jlanamaca, m B tabamnax upe-
o6pasopaHng Mennuna, ¥ B TaGauilax npeobpasoeanua ankens. Mu nonbita-
A¥Cb TPEoNoJeTb 3T0 3aTPYNHEHHe, NOBTOPAA MHOTHE M3 HAllNX HHTErpajlos
(B vacTHOCTH, GOJbIIYIO YaCTb OCHOBHBIK HHTErpaioB) B pAa3HHX pasfenax
KHHUTH.

Kak n B kHure «Beicmme tpaHcienneHTHhle QYHKUHM», MBl IHUlb OIpaHH-
YeHHO MCHOAL30BaNM MaTepHans DefitmeHa, N0GaBMB K HUM MpPaKTHUECKH BCe
AOCTYNHElIe HaM TaGauUB MHTErpaios, B3AThHeE M3 NEPHOTHUECKOW IMTepaTyps u
YueOHUKOB, ¥ BHIYMCAAA HEKOTOPHIE MHTErpaisl, KOTOPHE Mbl He HAULIH B JHTe-
parype. Boabmas pa6ora no moaroToBke STHX Tabauu Ghlra NpolenaHa HAIIMMH
aCCHCTEHTaMH, MMEHa KOTOpHX mpuBeienn Ha c1p. 4. [Tlpodeccop O6bepxer-
THHrep co6pan MHOTHe M3 HHTErpanos, KOTOPhle MPUBeNeHH BO BTOpofl moJo-
suse ToMa H stux tabamu, w oH npoxoaxan 3Ty paboTy nocie TOro, Kak NPH-
coefuHuaca K mraby AMEpPHKAHCKOro YHHBEpCHMTETa.

fepeneyaTka NONYYHBIIErocs KOHIAOMEPATa CTOXHLIX HOPMYA NpeicTaBasna
BeCbMa Cepbe3HblE TPYAHOCTH, W Mbl GhIIM OYEHb CUACTIMBHI COTPYIHHYECTBY
mucc Cremunden, no3soaHBIIEMY HX (1PEOAOTLTD,

Opranysaunus u ucnoab3oBahue rabanny

Boabumiaa vacTh WHTerpanoB, MpUBEJEHHLIX B 9TOH KHMre, pacnofomeHa B
Buge Tabauy HMHTErpa’bHLX r}geodpasosauuﬁ. Hannuifi ToM comepxutr npeoGpa-
soeanna Pypwe, Jlangaca u Menauna, a taxme o6parHbie uM npeobpasoBaHus.
Hpyrue npeoGpasoBannA IaHh BO BTOPOM TOME, KOTOPHIR TakKe CONEPKHT B
raase <VHTerpasb OT BHICIIMX TPAHCUESHNSHTHHX (YHKUHH> HeKOTOpHE HHTer-
paan, He BCTpevalouHeca B Tabauuax HHTerpaibReIx npeoOpasosannit. Camu



BBRARHUR 11

Ta6AKUB MHTErPAalLHAIX {IPEOGPa30BaHHit COUCPWAT TaKKE M UHTErpais, RIA
KOTOPLIX OLBIHTErpanbHEIMU DYHKIUAMH ABAAIOTCA NEMeHTAPHBIE.

JIns Kawaoro MHTErpa’bHOro upeoBpasoBauiisi M NPUMEHSEM CTaHAAPTHYIO
dopmy. Cnucox cramjapririx dopm aas npeo6Gpasosannfi ®ypne, Jlannaca u
Meanuna npusesnen na crp. 13. CoorsercTBylouttic cnucku 6y1YT NpuUBEREHH U BO
BTopoM ToMe. i1 TOro yTo6uLl HANTH 3HAUEHWE KAKOro-HHUOYXbh Olipelle1eHHOro
HHTErpaia, Haflo MPHBCCTH €ro X OXHOH M3 STHX CTaHIAPTHHX (OPM, nociae 4ero
HaliTH B COOTBEeTCTBYIOI(EH Tabmuile. Bo MHOTMX cayuasX MHTErpal MOMKHO MpH-
BEeCTH K CTaupaptHo#t dopme paszauunsiMp cnocobamn. B cayvae, korma stw
MHTerpanabl NOCTaTOYHO BAXKHBI MMM MUMCIOT 1IPOCTOR BHA, Mul 1aBamM pes3yabraT
B HECKONbKMX (2 WHOrja ¥ Bo Bcex) Tabaunax. Ecam ke vHTerpan secbMa Clo-
WEH HAM PENKO NMPUMEHAETCs, TO OH NPHBOJNTCA JIWillb B nepBoft ns rtaban,
K KOTOpoH oH oTHocuTcs. Hanpumep, ecay nansnil mHTerpas MOMHO 3anucath
U kak npeoGpasopanue Pypne, u xax npeobpasosannc Jlanmaca, TO ero MOXHO
Haftitn au6o B obeux tabumilax, aubo Toanko B tadanuax npeofpaszosaHus Pypbe.
Hckaouenne fRefsanoch Jaf TCX CAy4aeB, KOrja UHTerpan Ool10 <ecTeCTBEHHee»
3anucaTh B BHAC npeoGpasosanus Jlanmaca. B stux caywasx on naercs B TaGau-
nax npeo6pazosanutl Jlannaca.

HekoTopsle HHTerpaibl, CONep¥aluue BhICHIHE TPAHCUEHAEHTAME (YRKIHKHA
M He MOoMaBHIAEe HU B OJHY U3 TaOAMIL HHTErpajibHbIX fpeo6pasosaHui, colep-
Watca BO BTopo# nonoBuHe toma Il TaM ecTb He TOABLKO Te MHTErpaab, KOTO-
pble Helb3s TMPENCTaBUTL B BHAE HEKOTOPOTO HHTErpasbHoro npeoGpasosanus,
HO M HMHTErpanbi, KOTOPHIE Mbl MO T€M WAM MHHLIM NPHYHHAM HE BKIOYHIH B Tal-
AHIB COOTBETCTBYIOILETO MHTErPaabHOrO Mpeodpa3oBaHns.

Wa npuBeeHHbX B 9THX TaOGAMIEX WHTErpaloB MOXHO TEMHM HAH HHBIMH
crnocoGaMy MOAYUYNTh MHOTO APYTHX HETerpanos. ORHUM M3 Hauboee MAONOTBOD-
HbIX METOJIOB ABAAETCA CMNENnanru3aums 3HaueHuit napamerpos. Haupumep, npn-
naBas Cneidajbiible 3HAYEHHs NapaMeTpaM B HHTerpaie, CONEPKAIULEM BbIPUN-
HIeHHbIE THNEepPreoMeTpruueckie QYNKIUA, MOXHO NOJYYNTL WHTErpadbl, coiepika-
mue @yukumu beccens, Mmuorounens Jlareppa, @yrxnun napa6oJHYECKOro
HUAMHAPA M MHOTME JApyrHe oGynkuuu. Mml HageeMca NpUIOKHTL KO BTOPOMY
TOMY 3THX TaGaHu OGLIMPHbLIA CHHCOK CNEUHANbHBIX Cly4YaeB BbICHIKX TPAHCUEH=
gentHnix Gynguni. C Apyrofl CTCpoHH!, MOXHO NOAL30BATLCA KHUTON «Boicuine
TpanclueHIenTHHe QYHKINH» WIN KAKOH-HUOYIb APYro#t KHUTOK 110 TEOpUH Crie-
nHaapHbix GyHknud. OTMeTuM, B 9aCTHOCTH, uTO BBelchHas Meitepom G-dyHx-
UUA CONEPKHUT KaK YacTHbie CaAydad Bce QyHKUHH TI'HIEPreoMeTpUueCKOro Ttula.
Mbl laeM MHOrO HHTErpaloB, COHEPXampX 3Ty $YyHKIWIO, a Ha cTp. 325 npusBO-
OUM CHHCOK €€ YacTHBIX cayyaes (no GoaplieH YacTH BbIPaaloOUIMXCs Yepes
¢yuxuuu bBeccens m pomcrseHnnie MM QYHKHUM U Y€pe3 BHPOWMIACHHYIO TUNEp=
reoMeTPHUYCCKY 0 (QyHKIHIO).

NipyruMy npHeMaMH BBIBOJa HOBHIX WHTEIPAaNOB W3 NpPUBEAEHHHIX 3lech
ABIAOTCA: AMdPepeHLHPOBaHNe HIH WHTErPUPOBAHNE 10 TapAMETPY, BXOAAUIEMY
B (OABIHTErpasbHYI0 (QYHKUMIO, UHTErPUPOBaHKE MO YacTAM, MOINCTaHOBKA MHTeEr-
PanbLHOTO NPeACTaBJAeHUs IAA TOW HIM HHON BXOMAWLCH B HHTErpan QYHKUMH H,
B Cly4Yae HHTErpajibHBIX MNpeobpasoBanmnil, npuMenenne GopMmyan oOpameHus.
Jasi HEKOTODPBIX MHTErpadbHbIX NPeoGpa30oBaHHil CVUIECTBYIOT WHHIE NPHEMBl
noayyeHHs HOBbIX GOPMYJ, nepedynciensbie 0GbIUHO B KPaTKOM BBEXEHHH K Tal-
AMHAM 3THX 0peo6pasoBaHMil U B NPUBEACHHBIX AAs HUX <o6wMXx dopMyraxs.

Hua xawnoil opMyasl yxasmBaloTcA YCAOBHA ee npuMeHHMoctH. OGniyHO
OH¥l He ABIAIOTCA caMbIMM 0OuwlUMH. B 4aCTHOCTH, NpH HEKOTOPHIX CHELHadbHBIX
BHAUEHNAX TeX UMM HHBIX MapaMeTPOB, BXOAALUX B WMHTErpan, Au60 NMpH HEKO-
TOPLIX MHbIX JONONHHTENbHBIX YCA0BUAX OOGNACTh CXOANMOCTH HHTErPAIOB 3HA~
YUTENbLHO [UHpe, Yem YyKalaHHas B Tabaunax. [laree, B cayvyae npeoOpasoBaHult
®ypve u [aHkena Mbl cUMTaeM NEPEMEHHYIO y BELIECTBCHHOH, XOTA MHOrHE H3
UHTErPadoB CXOAATCA M NPH HEKOTOPhIX KOMILIEKCHHIX 3HAYEHUAX 3TOH nepe-
meHHoll. BooOule rosops, Mbl HaleeMmMcs, UYTO 4YHTatedb, MNPUMEHAOWHUN 3TH
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TaOaI,  noctatonno anakom ¢ 1eopitefl dynxunfl, uto6m ObITL B COCTOSHMHM
COMOCTONTCALNO  OUPCRCANTL B KaWJIOM cnyyae 061aCTb CXOIUMOCTH COOTBET-
CTRYIOINCTO HHTCIrpana.

Kaxnomy mnpeo6pasoBannio nocesimeHa ocobas raasa. B Havane kawxmoft
CTpaHHUbl NMPUBONUTCA CTaHRapTHas (opma cooTBeTcTBYWLIero npeobpazoBanus,
a pe3yabTaThl IpPENCTaBiAeHBl B opMe COOTBETCTBMA ABYX GyHKumi. B kamigoft
raaBe CHayana faerca coucok obmux GopMmyrs, MMEOLIMX MecTo [as JaHHOTO
npeo6pasosannsa (06blYHO 6e3 yKasaHWA YyCaAOBUfT UX CHPABENANUBOCTH), NOCHE
Yero mapbl COOTBETCTBYIOWMX APYT APYry QyHKUu# pacnoaaraiorcs B MOpPAJIKE,
COOTBETCTBYIOIIEM (QYHKIMAM M3 geBoro croabua. CHayana MAYT 3reMeHTaplbe
QyHKUAN B CAEAYOWEM NOpsAfKe: pauNoHaAbHbie (ynknum, aarcbpanueckue
GyukiuH, GyHKUMH, colepWaluue CTeMeHdH C moGuiM (ne 0613aTeabHO pauuo-
HaIbHBIM) NMOKaszaTeneM, NoKasaTeabHele (YHKUNH, Jorapudmbi, TPUTOHOMETPHYE-
ckne (QyHkunm, o6paTHbE TPUrOHOMETpHUEcKHe GYHKUWH, runepboanyeckue U
oGpaTHble runepbonuveckue GYHKIMM. Bbiciiie TpaHcienaeHTHe QYHKUWH
NpUBEJEHbl B CAeAYOINEM NOpsaiKe: OPTOroHaNbHhE MHOTOYIEHN!, raMMa-QyHKLU A
H polcTBeHHbIe efl Qynkuuy, Gynxuuu Jlexanapa, Gyskuun becceas n poicTeH-
Hble UM QYHKUMH, QyHKIME napabonHYeCcKoro UHJIHHApPA, [MNepreoMerpHyecKue
QyHxuMn W ux o6o6wenysn, suaunTHueckne dyHKUUHM M pa3anuHble Xpyrne dyHy-
nuy. Kaxaan raapa paséura Ha COOTBETCTBYIOLIEE WYHCJO IIYHKTOB, NPUUEM KaK
YUCHO 3TUX NYHKTOB, Tak W WX TPYUNHPOBKA MEHAIOTCS OT TaaBu K IAaBe.
CnoxHble QYHKIMM KIaCCHQUUUPYIOTCA MO «BbICHIefi» BXoasueHd B nux (yHK-
unn. Hanpumep, dyukuns In (e¥ — 1) HaxoIuTca B NYHKTe, OT..OCAIEMCA K JO-
rapupmaM. B HeKOTOpBIX cayuasx BOBHMKaeT HEONpeJl ieHHuCTh. Haupumep,

G e

B 3aBHCHMOCTH OT clloco8a ee 3amucH MOMKHO OTHECTH Au60 K CTemenaM ¢ [po-
M3BOMLHBIM MOKa3ateaeM, aH60 K OGPaTHBIM TPHIOHOMETPHUECKHM (YHKIHAM,
Tax KaK Mbl HE CMOTIM IIPHUIYMaThb BIIOJHE CHCTEMATHUCCKOE H a6COMOTHO Ha-
JlexHOe YIIOPAMOYCHHE MaTepHalia, NPULIAOCh OTKA3aTLCA OT TOrO, UTOOB OHITh
JI0 KOHIA CHCTeMaTHyHbiMH. Mbl HaleeMcs, YTO 4YMUT4aTeNb CaM CcyMeeT HafTH
nyTs B na6upuHTe dopmya.

[MpumeHsembie 31eck 0603HaYCHHA AAA COEUHANBHHIX (YHKUNI, KAK NpaBuno,
Te e CaMble, YTO ¥ B KHUre «Bhicuive TpaHcHeHAeHTHbE QYHKIUHAR, XOTS U
BCTpeualoTca HeGoubiume oTkAoHeHus. Haubosee BakHbIMU ABAMOTCA Pacxoxje-
HUA B OO6O3HAUeHHAX 11 HMHTErPaOB BEPOATHOCTEH, MHOTOWIECHOB JPMHTA U
BHIDOXACHHLIX TrHnepreomerpuyeckux ¢QyHkumit. loanwi#t crnucok o6o3Havenni,
HCIOAb3OBAaHHBIX B 3TOM TOME, NTPUBCAEH Ha ctp. 319 n B yKasareae o603HaYeHUH
B KOHLe KHHUTH.

B cayyae 6onee rpomMosixkux peayantatoB Mu  u3berann nosTopeHut,
HCNOAb3YA MEPEKPECTHhie CChIIKH Ha JApyrue pasacan tabawil. Ilpm 3tom, Ha-
npuMep, cchlaka Ha 3.2 (5) oGo3HnayaeT ccbiaky Ha Qopmyay (5) u3 n. 3.2
WHuorpa, ecnn pe3yabTar Kasajcs HaM CHHOIKOM [POMO3AKHM, Mbl OrpaHMYUBa-
JHCb YKa3aHUEM KHHUTH HaAM CTaTbH, rjic ero MowHO HaiTH. TouHo rak Xe Mu
MHOTJa YKa3biBaqu MCTOYHHKH, [lle MOMHO HafiTh NONMONHUTEAbHbE HHTErpPaisl,
He Bowenmue B Hamy Tabaunsl. Ecmm He cumTath mepeKpecTHBIX CCBLIOK,
KamAYyl0 FIaBy KHUIM MOXHO MCIOJAb30BaTbh HE3aBHCHMO OT APYTHX, XOTA B CAy-
yasax npeobpaszoBaHufl Pypbe, cHHYC-1peobpasoBaHuil, KOCHHYC-TIpe06pa30BaHUR
K 9KCNOHEHUMAAbHBIX TNpeo6pa3oBaHWit, a Takwe B cayuyasx peoGpazoBaHui
Menanna u Jlanaaca tabanusl npamMbix ¥ o6paTHHIX MPeo6PA30BaHAN B HEKOTOPOM
CMBIC/Ie NOMOJHSIOT APYr Apyra. MowHO MCNOAL30BATL TaKXe Pa3auvHbie CBA3H
MeXAY NpoTalyIupoOBaHHEIMH 31eCh PeoOPa3oBaHUAMH, NPHYEM ITH CBA3H 0CO00
YKa3aHB B KPAaTKHMX CBEACHUAX, IPEANOCHaHHbIX Kaw a0k Tabanue npeodpasoBaHuil.

A. 3pleiiu




CTAHJAPTHBIE #OPMbl ITPEOBPA30BAHHN

Kocuryc-npeobpasosanne Pypoe
o]

§ S (x) cos (xy) dx.
Cunyc-npeobpasoBanne Pypbe
o
g £ () sin (xy) dx.
]
DKcnoxHeHuatnHoe npeobpasoranne Pypoe
oo
S fx) e txs dx.
-— o0
[Tpeo6pasosanne Jlanaaca
[~e]
§F@yer a
0

O6parnoe npeobpasopanue Jlanasaca
1 c4iw
5ni S g (p) et dp.
c—ico
[Mpeo6pazosanue Menanna

[o3]

§ F(x) x5V dx.

O6patHoe npeo6pasosanne Menanna
c+4ioo
Oni S g(s) xS ds.

c—io



HPEOBPASOBAHUS oYPDLE

Mb 6ymeM pasanyaTh caefymoIupe Buib npeoGpasopanuli Pypwe:
Kocunyc-npeo6pasosanne Pypoe

o)

B {f(x): ¥} = § £ (x) cos (xy) dx.

Cunyc-npeoGpasoranne Pypoe

B {7 (x); 1 = £(x) sin (xy) dx.
0

JKCIOHeHIHaNbHbe (RAM KOMIIeKCHbie) npeo6pasoBaHus Pypbe
® .
B {f (x); v} = S fx) e i%s dx,
— 0

B nepemx ABYX BHAaX NepeMeHHas y OPeNnoiaraercs MoJOKHUTEALHOH,
a B TperbeM y — BelecTseHnoe umcno. U3 coobpaxenntt yno6cTBa MB ONyCTHIH

/s
B OnpefieieHAH NepBuX NBYX NpeoGpasoBaHuii MHOKHTENb (;) , a B onpene-

AeHHN TpeThero mpeo6pasoBanma Muoxuteds (2m)” /%, [Mpasma, 910 mpuBOAMT
K HecHMMeTpHuHOCTM ofumx Qopmyn (B uacTHocTd, GopMyan ofpateHus),
HO 3HAaYUTEJIbHO YNPOIAET BUA MHOTMX Nap ABOUCTBEHHHIX (QyHKIHii

OcHoBHble TPYIH, MOCBAIIEHHHE TEOPHH N NMPHIOKEHUAM nNpeobpa3oBaHua
dypbe, ykaszaHol Ha crp. 335. HaunGosnee obmmpubie ony6aMKOBaHHBIE IO CHX
nmop tabamun npeo6pasosanuit Pypve npunamiexar Kemnbeany um Pocrepy.
[peo6paszosanne Pypre TecHo cBA3aHO ¢ npeo6pasoBaHuaMyu Jlanaaca m Mea-
AMHA, H TO3TOMY MOrYT OBITb MOJNE3HBLIMH CCHUIKH, CHENaHHbie OTHOCHTEIbLHO
9tux npeoGpasoBaHul, KpoMe Toro, MHoro marepuana o npeo6pazoBaHunm Pypbe
COJIEPHHTCA B YKa33aHHHIX YUeGHMKAx M CTaTbAX.

V3 npusenennnix B raasax I—Ill nap neoiicTBenHbix QyHKUUHE MOryT GBITH
nONyYeHsl MHOTHE HOBHIE NMaphl GYHKIMA NyTeM NpUMeHeHWA o6mHx (opMmya
(npaBua), ykasansbix B nn. 1.1, 2.1, 3.1, nan nytem npuMeHenHa HEKOTOPBHIX M3
METONOB, YKa3aHHLIX BO BBeIEHHH K 3ToMYy ToMy. Kpome Toro, pasanyHbie BUIbI
npeo6pasoBanuit Pypve cBaA3ambl OPYr C ApYrom U ¢ mnpeoOpasoBaHuamu Jla-
naaca, Menauna u ["aHkeas ykasaHHbIMH Huwe QopMmymraMi. 9t1a CBA3b MOXET
GBITb MCNOJB30BaHA IAA TOrO, YTOOH BBIYHCAATL JalbHelllne npeo6pasoBaHHA
dypre nyreM KOMGHHMPOBAHHS NPUBEIEHHbX 34eCh (POPMYJ] HMIH C NOMOILBIO
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tabauu npeobpaszosannit Jlannaca, Menauna u ["adkens, Ranmuelx B raasax 1V,
Vi u VIL

o

Be i/ (%) ¥} = § f(x) dx — y8; {S (@ at y}

=18 {f(x D yh

= s {f (x); Iy} + s€ {f (0} — iy},
=M {f (| Inx|); iy},

= (Yym)' &_y, {f () yh

B {f (%) ¥} =y‘i'fc{V f(¢t) dt; y}.

=1/si8, {sgnx £ (| x |); y}
=i {f (x); iy} —si¥ {f (x); — iy},
= 1,1 {sgn (In x) f (| In x |); — iy},
= ()2 9y, {F (x); ¥}
B (f (0 v} =8 Af () +F(—x); y} — 85 {f () —F (— x); ¥y}
= {f(x); iy} + 2 {f (— x)i—ivh
=M {f (Inx); —iy}.



FAABA I
KOCHHYC-NIPEOBPA30OBAHUSI ®YPbE

1.1. O6mue dopmyan

f(x) g =1 f(x)cos (xy) dx, y>0
0
(n g (x) 27 f(y)
2) f (ax), a>0 a g (a”ly)
@ | f@xes@n,  abv>0 | o le(*EE)+e(25)]
(4) f (ax) sin (bx), a, b>0 5 § £ (xysin (222 x)dx—
0
_2_:z S F(x) sin (y;b x) dx
0
® | nr (— iy LEQ)
® | wrrrn) (= "Lz \ £ (0 sin () e

0
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1.2, Aare6panyeckue (yHKuun

B g
Ffe—s TEFetom
|lma| <<ReB

o0
f (%) g0y =§ 1 (x) cos (xy) dx, >0
() 1 I<x<a y~!sin (ay)
01 a<< x<<oo
2) X, 0<x<1 y~2(2cosy — | — cos 2y)
2—x, <<x <2
0: 2 <X <o
(3) 0, O<x<a — Ci (ay)
1/x, a<x <o
@ x Y2 xtle (Qy)—‘ls
®) | x'0 O<x< @m)'f2y™ 12C (y)
0’ l<x<co
6) 0, 0<x <l (2n)l/9y’1/2 s —C (0]
x~ l<x<oo
@) (x4 x)71, large|<m — si (ay) sin (ay) —
- Ci (ay) cos (ay)
® | @—x, a>0 cos (ay) Ci (ay) +
-+ sin (ay) [=/2 + Si (ay)]
Wurerpan nowuMaercs B CMbIcae
raaBHoro 3uauenusa no Kowwm
® | (x+ao)7'h larga|<m | =2 (29)7 "2 [cos (ay) +
-+ sin (2y) — 2C (ay) cos (ay) —
— 28 (ay) sin (ay)]
a0y | 0, O<x<a =2 (29)~ /2 |cos (ay) — sin (ay)]
(x—a)y~ ', a<<x<oo
(1) (x4 a®)"Y, Rea>0 2 tna~le~aV
(12) | x(x*4a®1, a>0 271 [e~@ Ei (ay) +
+ €3 Ei (— ay)]
(13) = Cos (ay) e B
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- .
f (%) gy = § f (x) cos (xy) dx, >0
(14) at x LT ne BY sin (ay)
Pt  Era—xn"
|Imea|<<Ref
(15) | (a® — ¥4, a>0 271za™! sin (ay)
Muterpan nonumaercs B cMhic1e
raaBHoOro 3navesusa no Komwu
(16) | x (a® —x®)L, a>0 cos (ay) Ci (ay) + sin (ay) Si (ay)
MuTterpan 1noHuMaeTca B CMLICAE
riaaBHOro 3HaveHus no Komu
(N | F4a)7'h Rea>0 K, (ay)
(18) | [(a* 4 %) @ + )T, 2 (Ble B — a7l W) X
Rea>0, Re3>0 X (o* — %)~
19) | (x*+a")7, |arga | <n/4 2 'xa ¥ exp (— 2~ H2ay) x
X sin (z/4 + 27 '/2ay)
(20) | [x* 4 2a%x® cos (26) + a*17%, wsin (8 4 aysinb)
« 24 €088 gin 20
a>0, —nf2 <0 <<wf2
(21) | X% [x* 4 2ax% cos (20) -} af]7, = sin (§ - av sin §)
a>0 —n2<<b << nf2 2aeV €98 ¥ sin 20
22) | 1 (x*+ a%)~ 'Isy a>0 (2_l1ty)l/’ X
X_yy, 27'ay) Ky, (271ay)
23) | Vs (a* — x%)~ 2. 0cx<a 9-3/2 n‘/;'y'ls [J_“‘ (2_1ay)]8
0, 2<<x <<
Q4| o D<x<a — 2 Yegltlaytlry  (270ay) x
x—s (xt—a"~ 1/2’ Q<< X <o X Y ” (2%ay)
(25) | (a4 x9" ts (2y/r) -1g,—ay

X (a4 s - a]',
Rea >0
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o
£ (x) gw) = Sf( cos (xy) dx, y >0
(26) | e (R, + R )'ls b2 K, (ay) cos (by)
RiR\Ry — Ry '
=la*+ @ —x'he
=[a" 4 (0 4 x)7)'Ne
a>0
@ | x M (x4at) M x 27 2a ¥ sh (27 ay) K, (27 ay)
X Lx + (x4 a®)!le] =M
Rea>0
(28) | £ (x* - 2)"71, (— 1ym 27 im () X
n+1>m=0, Jargzi<nm _d_"(m"/’ —yz r2)
n
29 m-t 0 Opu M 4YETHOM
%) Pk 2n4+1>m>0 . p
T X
X Z exp [—— ay sm——Tl)—"] X
k=1
% sin [(2/: ) mn + ay cos (21:;'1)1:]
npyY m HedeTHOM
1.8. Crenenn ¢ Mo6bIM mokasaTesem
M x, 0<Rev<] ny?7L
r () cos (27 vr)
@ o 0<x<l W Fy o v+ 1; i) +
0, l<x<oo +:Fi v+ 1 —iy)]

Rev>0
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o0
f(x) g = 7 x)cos (xy) dx, y>0
0
@ | —x», 0<x<1 2 tjyv1 [o @ vry ¢
0 l<x<oo X0+ — i)+
Rev> —1 + el @ lyr+y 1 v+ 1, ly)]
@ | x(1—x)", O<x<| T (v 1) @y) Y M x
0, l<x<co X cosyJy 1y ()
Rev> —1
G | (1 —=xp, 0<x<l 2B (v, w) [oFy (0 v iy) +
0, l<x<oo + i F v m — iy
Rev>0, Rep>0
6) | ®(04x)1 —1<Rev<2 ___mehy
28in [27% v 4+ 1]
+ 27T (v Dcos[27= (v 4 1)] X
X (€YY (—y, —y) —
—eY (—v )]
O] (x4 a?)~ ¥~ @yl nt 1 x
Rea>0, Rev>—1!/, X [T+ K, (ay)
@) | @—x My O<x<a | 27T (A1) 2ay, (ay)
0, a<<x<<co
Rev>— 1/2
@ | o O<x<a | =229 " T (1);—v) 7, (ay)
(x'-——a’)‘v—lh, Q< x <o
[Rev|<<!,
(10) x(@@—x?)* "M < x<a —a"Hly s, (@)=
0, a<x<oo =271 (v 1) e —
Rev > —1/, _Qv—lnllza\'ﬂyw %
X T (v4 1) Hyp (ay)
(i) | o, 0<x<a o Vgt gD (1, — ) X

x(t—ad) " p<x<oo
O0<<Rev<?,

X y*J,_; (ay)
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f (%) g(y)=Sf(x)cos(xy)dx,y>0
0
12y | o, 0<x<2 | —24%'0T,—v Qe "y x
(a?—2ax)" " "M, 2p < x <o X |J, (ay) sin (ay) +
[Rev|<<'jy + ¥, (ay) cos (ay)]
(13) | (*42ax) "o |Revi<ty | —y'a w2 (1 —v) X
X [V, (ay) cos (ay) —
— J, (ay) sin (ay)]
(14) | Qax—ax2’ Y2, O0<x<2a| =T (41Y) Qa)y ), (ay) X
0, 20 << x << oo X cos (ay)
Rev>—1/,
(15) | @+ x%) 7 Hrx o W o) 3, (— fay) —
1, y o 81N (Vr
X [x A4 (a4 a0 ] — 21, (ay) cos (277} |
Rea >0, Rev>—1
(16) | 2~ 2 (a? 4 %)~ e x @27 M2 (y)ll2 %
X [(@* 4«37 4 4T, XA sjymvpg (271ay) X
Re a >0, Rev< ¥/, XK_1), 4y (271ay)
(17) x- e (a2 + x%)” RV '~ Y2 (ﬂy)‘lz %
X [(a® 28! — ], XAty 4 (2Tay) X
Rea >0, Rev>-—18, XK_1/4~vI'Q(2Hl“y)
(18) | X" e (e af) T @ ' ()7 T (1 —vf2) %
X a4 () e), | X Wy oy (@) Moy, (ay)
Rea >0, Rev<<!/,
(19 | (@+ix)™ 4 (@ —ix)™, = [T ()| "y~te
Rea>0, Rev>0
(20) | " [(a 4 L) 4 (@ —~ix)™], (= D= [T W] 2n)lee X
0<<2n<<Rev, Rea>0 xy“_]_Q”L;n"‘Q"(ay)
2 | 7 (@ — i)™ — (e ix)7], (— D= [T ()] X
2<<2n<Rev+1 X @n—Hhlew X
Rea >0 Xy LY (ay)
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f{x)

o

g(y)=§f<x)cos(xy)dx.y>0

22) | (a4 )" x 207K, (ay) cos (»¥[2)
X {[(o* + 29"/ + ]+
+ (@ 4 202 — £7'},
Rea>0, [Rev|<!
23) | {lx+a-+(x*+42ax) "2 + xa” [J, (ay) sin (ay — 7nv/2) —
+ [x 46— (x*+2ax)'/2]"} x — ¥, (ay) cos (ay — mv/2)]
X (%% + 2ax)” '3,
|[Rev|<<1
24 | (e2— 0" x xav [J, (@) +3_, (@]
X {lx+i(@—xy'7 + Seortrid
+le—i(a®—x)' T,
l<x<a
0, a<<x<<o
|Rev|<<1
25 | o 0<x<a —na* [V, (ay) cos (wv/2) +
(x? — a®)~ s x + J, (ay) sin (=v/2)]
X Alx + (x*— a9l ]" +
+ [x— (x*—a2)' 2]},
a<<x<<o
[Rev|<1
26) | o, 0<x<a — & (my.2)'e x
X Ye (x:_at)—‘/e X X a"l.]_‘l“_; ,.;.z(ay/2) X
% {[,\._*_(xs__ag)l’zIV_}_ X Y_ 1/4—V;=z(ay/2)+
+[x__(x2_02)1/2]v}, +J. 1y - vq (@12) X
a<<x<<w XY 1y qv(@y/2)]
Re v < 8/2
@7 | @brx—x% tax (@b)T5tlaytlzg ey, 1y, By) X

X {[(26 4 )72 +
+i@b—x) P
+ (26 + x)'/2 —
—i2b— x)'2 ¥y,
0<<x<<2b
0, << x<<oo

xJ_,_ 1/, &y
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o]
f (%) go) = § £ (%) cos (xy) dx, y>0
(28) xm (- ])ma—vnl/s 42m v
(x2 4 a2y H1/2” Rea>0 DTty d [y*K, (2)]
0O<m<<Rev41f;
(29) | x* (a2 4 a2 e, Rea>0 271 1B 27 (v 4 1),
1 <<Rev<<2Rep-2 p—271(v—1] X
X Fe 2 v+ 1)
270+ ) —p 27% 2%
+ ol by
X AT (e —27v 4 1] X
Xy L2771 (v—1) — p] X
X Felp+ 1 p41 =27,
p—271 (v—3); 27%%"]
(30) | xt (1 — a3, O<x<] Cwm. B npeo6pazosanuax Iankens
Os l<x<co

1.4. IlokasareabHble (YHKIHH

OTHOCUTEIbHO [APYTHX HHTErPalioB, COMAEPKAIUMUX NOKazaTeabHule (QYHK-
M, cM. Tabauub npeo6pasosanuit Jlanaaca.

(1) | =%, Rea>0 | a(a*4y°)~
@ | 't ePr—em, 21y
Rea, Ref>0 ’
3) | £re™, Rea>0 | 27a'/2 (a2 fy2) =% x
X cos (—3 arctg %)

@ | x e, Rea>0 | /3275 (@2 yt)= " x

X @ + 9" +a]'s

ne-—ax, Rea >0 a n+1

(5) x @ nl (m) X

>

0=2m=n+1

<)

—=nHmx
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f(x)

g<y)=§ F(x) cos (xy) dx, y> 0

(6) | x" " Hegmns, Rea>0 | (—1)m'/227 ey x
a _
X —m i@ +y%) e x
x [(a* 4 y%)'/2 —a] =3}
@ | x7le, T'(v) (a2 + %)~ ¥ 2 cos |v arcig (yfa)]
Rea>0, Rev>0
@) | x(e*—1, Rea>0| L =%
2y2 222 [sh (ra~-1y)]2
©) | EEF—=D)"—x Iny —27H [y (iy) + ¢ (—iy)]
(10) | e=x (1 —epep-y, . iv «t iy
Rea>0 Ref>0, Rev>0 | & p (B 52 ) 48 (n 2]
(1) e~ Rea>0| 2 'z'/2q= 12 exp (——%)
)
(12) x— Mzgm X3, Rea>0 1 m=yl/e ¥ v
iz P (_ Sa) I, (8«)
(13) x¥te— 0%t |arga|<<mj4 (— l)nnl/z 9-n—ig-tn-1 3
exp (= ) Do 0 ) =
— (_ ])n“l/22 n-1 %
X a~i~1 exp (— 4{—2,) X
X Heg, (27 Yeq- y)
(14) x'e— ¥, 914 Lu4n p (e +v/2) X
Rea>0 Rev>—11 x Filth+v2 s —y'I4a)]
(15) | @ +x9) e, 27071 [PV Erc (a'/2p—
Rea>0, Rep>0 —2 Y ey
+ ¥ Bric (al/zﬁ +27am Vay)]
(16) | e ox¥—Bet ReB>0| g 2pilag=1/s {276 e —int o

x Erfc[27 182 (0 —
4B e iy
x Erfc [27 %7 "2 (a 4- iy)]}

iv)] +
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o0
f (x) &) =§ 7 (x) cos (xy) dx, y>0
]
(7 | xe ox— 85T Rep>0{ —2 315~ % (a — 1y) X
w o T e—in?
X Eric[27 187 2@ — iy)| —
— 27 8ptleg=ta o
X (a+iy)e? B e HinT
X Brie [27187 "2 (a + iy) ] 4 277
(18) |« lem X T B 27T (v) (28) 7 V2l I8 o
Ref>0, Rev>0 X fe™ W)
X D_, [« — i)/(28)' /2] +
+ 1D, (@ + iy)1p)' 21}
(19) x— Y= u/x, Rea~0 n1/2(2y)' lrag - uy)'/2 %
X [cos (2ay)'/? — sin (2ay)'/2]
(0) | X Ve Rea>0 | nifza Hag= 22312 o (2ay)*/2
(21) v 1e_. a2/(4x), 2va~vyv/g-[eim/akv (aein/gyl/g) +
|arg o | << /4, Rev>—1 e ™lig (2o Tiyll2))
22) | 2 e —Bix =l (g2 +a?)" 12 %ty B
Rea>0, Ref>01 x [4cos(28"20) — v sin (28'/20)],
=21 l(y‘.’ + az)‘l‘_’ + PIRE
0=2" 1/ [(yz + a2)'/-.' _ a]‘/z
(23) | xPM2eax —Blx nn/sﬁ_.x/ge...ggllzu cos (2572 ),
Rea >0, Ref>0 u=2—1/g[(y2+a2)1/2 —{—a]l/’
v ="y 4 at)'ls —a]'h
—1/y — axtl2 ralle a?\ ., /a2 ©
@4 | xR Rea>0 | Uy, (&) sin (55 + %) —
a? a? =
=Yy, (i) eos (5 + )
(25) | exp[—B (x*+ a%)'/3], a8 (" + 897 2K, [a (0 +89)'2]

Rea>0, Ref>0
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X exp[—a (8 + x)'/2],
Rea>0, Ref >0

f(x) g =§ £ (%) cos (xy) dx, y >0
(26) | (x* oty x Ky [a @ +y1'/1]
X exp [— B (#* - a?)'2],
Rea>0, Ref >0
(27) x e (ﬂ’ ~{—x2)* 1/y X (ny)l/22— 179 %

X 1_y, {278 (e + 1) —a]} x
X Ky, {278l 49" 4]}

(28) x[@+ xl)llﬂ _ B]—‘/z X w297 Y2 la 4 (a2 + 7 tatle
X (@47 x X (a* 497 e x
X exp [—a @ + x%)'/e], X exp [— B8 (a* 4 y'/2]
Rea>0, Ref>0
29) | (erms'fa —1)! Cw. Ramanujan Srinivasa, 1915,
Mess. Math. (44), c1p. 75—85
1.5. Jlorapudpmuueckne hyHKuU
M| Inx, 0<x <l —y718i(y)
0, l<x<<oo
@ | x Yrinx — 2y/=) " 2 [In (4y) + C + /2]
@) | (x*+a?)t1nBx), 2*ra! [2e7Y In (aB) +
Rea>0 + % Ei (— ay) — ¢™" Ei (ay)]
4| (P®—a")'inx, a>0 27'na™! {sin (ay) X
X [ci(ay) —Ina]—
— cos (ay) [si (ay) —=/2]}
uterpan MOHHMAeTCa B CMbiCae
raaBHoOro 3HaueHus no Kouu
G| o ting 0<Rev<! | T(vycos () [§(v) —
— 271z tg (27'vn) —In y]
® | e**lnx, Rea>0 | — (y 4 a?) [aC+

+ 2 In (y* 4 o*) 4 yarctg (y o)

(26
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f (x) g@)-=3uf(x)cos(xy) dx, y>0
M | erte=ing {lo —1n (@t 4+ y9"71] x
Rev> 0 Rea >0 X cos [v aretg (yfe)] —
— arctg (y/a) sin [v arctg (y/'a)}} X
X T (v) (a® + y?) ™7
8 | xln(l+4x) 274 {[ed (01 - [si (n)]°}
® | jpletx |, a>0 | 2v7'(Si(ay)cos(ay) —
T — Ci (ay) sin (ay)]
10) | @+ aey), Rea>0 | my™ (1 —ew)
(1) | x'In (gj_z)’ a>0| — 2usi(ay)
2.4 v - ay —
12) | s, (™" — =) ny~t
Rea>0, Re8>0
18 s ~ [ [
(18) In(l+4ec¥), Rea> 0 o T
(14) | 1n(l—e2¥), Rea >0 | 27lay= —2=iny=! cth (za~ly)
1.6. Tpuronomernpuueckue GbYHKIUH aprymeHTra RX
(1) | x1sin (ax), a>0]| =2, y<a
n/4, y=a
! 0, y >a
(2) | x'"!sin (ax), vt —iy-ai Vsn(y—a
a>0 JRev| <! 4r (1 —vicos (g—1vym)
(3) | x(x*4 8 sin (ax), 27lne ¥ ch(@y), y<a
a>0,Ref>0| —27'neF¥sh(a3), y>a
@) | 7 (x4 87 sin (ax), —271x37%~% ch (3y) 427 =3 %,
a>0, Ref >0 y<a
27128 % "¥sh (a3), y>a
) x™ 1 (1 —2a cos x + a®)~! sin x, 271z (1 --a) " tal ¥,
0<a<l y£0, 1,2 ...
270z (1 — gy~ 1alY) 4 27 2ngllt,
y=0,1,2 ..
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f ()

g(y)=§ £ (x) cos (xy) dx, y> 0

(6)

e f* sin (ax),
a>0, Ref >0

g la—y

-1 REEY)
e +p“+(a—y5’

F2 4 la+»)2

(7) Xle"* sin x 271 arctg (2'9%)
(8) x~¥ sin® (ax), a>0| 2'z(a—y/2), y<<2a
0, y>2a
9) x"2 sin? (ax), a>0| 2% (y+43a)In(y+3a) +
+2%(y—3a)lnjy —3a|—
—27%(y+an(y+a—
—27(y—a)lnjy—a|
(10) x~% sin? (ax), a>0| (n/8) (3a®—y?), I<y<a
(v14) y* y=a
(r/16) Ba—y)Y,  a<y<8a
0, <y <o
sin ¥\ - ) " 1wt -on™!
(11) (x>,n 2 3 ... i A trin o
o=r<{(r+ n/2
O<y<n
0, n<y<<co
(12) e~ (sin x)t" Rea >0 (~1i [<_\!/2 +iafg 4 n\t
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. (y/ﬂ - fafe+ n)‘l]
en+1
13 e"%* (sin x)"1, Rea>0 " —aljg -1
(13) (sin x) ;2:‘)“ K,v/az a /2 fa+ n) +
)'/‘Z+M/2 tig+n
+
(14) [sin (=x)]'73, <<l [27Y cos (9/2) T (v)] X
0, l<x<o X (T [27 (v + | 4 7)) X
Rev>0 X TR (v 1 —aly)|}
(15) | (a* 4+ x* 7' In[4sin® (x/2)], na~ ch (ay) In (1 — e %),
I<a<n l<y<l
(16) x7% (1 —cos ax), a>0| 27'n(a—y), y<a

0, y>a
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oQ
f(x) g(y)=S f(x)cos (xy)dx, y>0
0
(17 | x*"!cos (ax), O0<Rev<l 27 T (v) cos (vmi2) X
X[y—ai™+Hy+a)
(18) | (x* 4 8%~ cos (ax), 2-17B71e793 ch (8y), y<a
a>0,Ref>0| 27z 'e 8’ ch(ap), y>a
(19) | 78 cos (ax), 2738+ (=)™ +
Ref>(lma| 4 (3 + (e + 9|7}
20) | e F*° cos (ax), ReB>0] 27t (m3)'/* x
a2 - ¢ o\
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@l | @+ @ —2Beos x5 | 2wt (=B (e — B X
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Rea>0, B <] ge™%) — ¥ T
+ =z
e " —f
et myN | P PLL
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y=m-41v, m—ueioe
0=ty <l
@) | @+t st | 2 e =P chay,
Rea >0, |BI<1 O=y<l
_ — —a (m+ -3
24) (@ + )7t T — ;Zscf)s xﬂ-i— pz ! i <__e ”:—1) :;men
Rea>0, |B| <1 R —(s”‘e"‘“)
e *—8 !
y=m-Fvn, m-—uenoe
0=9<l
(25) | X" (sin ax)™ (cos bx)? WHTerpansl Takoro THMa MOryT
6BITh BBIYHCAEHBI ¢ TOMOILLbLIO dop-
myasr (11) stToro nynkra
m ¢ m
(26) | x™27 I cos (azx), 0, y>Ya,
n==l n=1i
a; >0
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F(x) g =\ 7(x) cos (xy) dx, y>0
U
@) | feos@m0)P,  0<x<1 | 270 @) (T2 Y4y X
0, l<x<oo X T (2 4 Yy —ylm)]™?
Rev>0
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0, f<x<oo X T (v 1s) P32y, (cos 6)
0<b<<n, Rev>—1
(29) | x%1n]cos® (ax)] nyln2—an, 0<<y<<2a
(30) | (x4 a*)*1n[4 cos® (271bx)] nal ch (ay) In (1 4 e~ab),
t<y<b<mia
31 | x7* (14 x*)7*1n [cos? (ax)), —nln(l 4 e chy
a>0 +(y+eV)nin2 —an,
0y <<2a
32) | (x*+ 4% 1n (2 = 2cos x), na~tch {ay) In (1 £ e79),
a>0 l<y<l
(33) In(l —2r cos ¥ 4 r2) na” ' 1n (1 —re %) ch (ay) +
) *? + a? ’ =1 —Lpnt h
rj<1| tm > atrtshia(y —n))
1=n=y
(34) | x (x4 B%)'ig (ax), = ch (By) [e*e8 4 1]
a>0, Ref>0 MHTerpaa noHuMaercs B CMbICTe
rnaBHoro 3nauenus no Kowu
(35) | x (x4 37" ctg (ax), = ch (By) [e*o8 — 117
a>0,Rep>0 Murerpaa nouumaercs B cMbIcae
raasHoro 3suauenns no Koum
] = ch (av)
(36) (%2 4 a2) cos 0% ' 9a ch (ab)’ 0< y< b
Rea>0, >0 Murterpan nmoHuMaercs B CMbICIE
raaBHoro 3Havenma no Kown
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Rea>0,6>0
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1.7. TpuroHomeTpuueckue GYHKUAH APYrUX aprymeHTOB

o]

f(x) gw) =§ £ (%) cos (xy) dx, y >0
(1) | sin (ax?), a>0 i (2:)1/2 [cos QZ) — sin ({2)]
(2) | sinfa(1— x?)], a>0| —2xt2g7Me x
X cos [a -+ =/ 4 27207 1y?)]
3) x~%sin (ax?), a>0 27iny X

X {S(27%a7y*) — C 2%y} +
+ (ra)'”® sin (272a1y? 4 =/4)

(4) x— Y2 gin (ax?), a>0 = (f)l/z
2 \2a
AT n e
x sin (G — 1) - (55)
(6) | e **sin (fx?), oMt (g2 fgry ey
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+ ndi, [2Ba) 2y ] 4
+nJ_y,, [23a) ey 2]}




32 I 1. KOCUHYC-NTPEOEPA3OBAHMS BYPbR 1
o0
f(x) g(y)=S f(x)cos (xy)dx, y>0
0
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(18) | x*~* cos (a¥x), @y ) (2ay'r)—
a>0, iRev|<l & 9in (ve/Q) . ,
—J, Qay'2) 4 I_, (2ay'/?) —
— 1, (2ay'/?)]
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X o 4 (x4 o) /2], X Wy apfay) - M_y, 1y, (ay)
Rev<C®, Reax>0 ’
(28) | x* (x*4-a?) L 91 gov-zp U AT @ — ) v x
— 1 <Rev<Rep1 Fot+h
® X Fav+ v+ 1 -p, 3y
Rea>0 2-¥aty?) | AR X
Ty — py y207vH .
S ey s U b .
wo v, pm vl 272y
29) | a (1 —x#), t<x<a Cm. npeobpasosanuna [ankeas
0, : a<<x<<oo
2.4. Tloka3arensHble (YHKILHU
(M | e, Rex>0 | y (a® 4y
(2) . x71em, Rea>0 ‘ arctg (@ !y)
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g =S f (x) sin (xy) dx, y >0

f(x)
0
3 n grax 0 a  \At+
o [ e o
ln/_z‘] n 41 y\2m+i
x 3 =0 ()
m=20
, nli2 9~ e (g2 3- ynyts — /2
(4) X7 iz Reca >0 (a? +y2)!/2
) a B ax Rea >0 (2”)1/2 [(a* +y2)‘/s _ a]llg
6) | 17" e prax, (— ])nﬁ‘/z 212w
n=—101 2, ... « an { l(m‘-’+y?)1/2——a]‘/2}
Rea>0 da’ @2 4 y2)t/e
(M ot T () (a* 4 y*)~ */2sin [v arcig (/)]
Rev>—1, Rea>0
®) | a7 eer — o, 27 yIn [(* + B)/(y* + 03]+

Rea>0, ReBf>0

+ B arctg (31 y) —a arctg (a7 y)

©)

x7H(1 4 Byt e,

Rea>0, JargB|<m=

arctg (y'a) —
— 27' {exp [(a —iy)/B] X
X Ei [— (e —iy)B] -
- exp [(= + iy)/B] Eil—(a - iv)/B] }

1 [

(10) | (e**+ D7 Rea>0 % TasGa iy
a - ] Ty 1
(11) | (ex* — )74, Rea>0 é&CthT'_z—y
(12) X (e3¥ 1) Cwm. Fock V., 1926, Arch.
Elektrotechinik 16, 331340
(13) e~ *l2(l — eyt 271 th (zy)
. n~1
~nx — p—X)—1 n = v
(15) e % (g¥ — )7l Rea>—1 274 [ (a + iy) — ¢ (e — iv)]
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o0
f (%) g =§ f(x) sin (xy) dx, y >0
t
(16) | (e#* — eB*)7, o ‘d/ ot i_v> R
Rea>0, Ref>0 2 - B ‘(u—b Lo —§/ )
A7) | eox (1 — empxyp-1,
. i o —iy\ a4 iy
Rev>—1 za‘B<V’ b ) B<V’ B )]
Rea>Re(v—1)8
(18) | ena?, Rea>0 | 27ta tye 7277 0% o
X (Fy (e Py 27%7 YY) =
= 2" 1g~ v X
X Pl Yy —27%a7y") =
— 9ttt g ep— 2 tamlyt
x Ert (27a™ 1/'~'y)
(19) | xeo¥?, farga|<<m/2 P T e
(20) | xefex?, — <l arga<<0 2-2n! 2y~ Mapl B —aTlyhd
(21) | x e, larga| << w2 27z Bri(27%a™ l'2y)
(22) | x~ Ve gy larga| <w2 | 27 Poma ™ Haylin =20y o
X Iy 2y
. B (— 1iglfz =273 1y?
(23) | xint1 grons, |arg aj < w2 2,,:_ a/egan 1
X Dopgy 27 Hi2q— 1'/2)’) =
= )tallz g2 %a1y2
= vt X
X Hegnyy (27 /20~ "2y)
(24) | x* el 27 T (v y X
Rev>0, Jarga|<<=n?2 X F (v ¥y —27%a71y%) =
=271 (v) ye~ 27T
X 1 Fy (Bl — v, 3]y 27807 ly?)
(25) | xex T2, 0<x<l e 1,
0 lexeco | (@271 Y QuPyP X
» =0
X JP + 3/2("")
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f(x)

=]

g =\ F(x)sin (xy)dx, y >0
0

(26)

B (x’ + B?)—l e—ulxz,

Rea>0, Ref>0

272e%%8t | ey Erfc (aB—2"%a"'y) —
— &Py Erfc (af + 271a"y)]

(27)

e—uxz—ﬁx,

|arg a | <=2

_o-tptlrg— 1y {82—%—1 B —in? X

"% Erfc [27%a~ M2 (B —iy)] —
P S L LY

x Erfc [271a7"/2 (84 iy)] }

(28)

xemoxr-fx, |arg a| < =/2

2—Binl/‘.la‘ 8/9 X
X (B—ly) e T B - 0T
X Eric [27ta~ /2 (8 — 1y)} —
—2-%ntle %
X a~ M@ 4 1y) e~ T IBH T
X Erfc [27ta™ "2 8 4 iy))

(29)

x Mg ol |arg o | << =2

n'le (2g) = Yag— Can'l o
X [cos (2ay)'/2 + sin {2ay)'/2]

(30)

x Mz o—ol®, Jarga| <=f2

1
e q— Ve p—(2ay) I2 sin (Qay)llz

@n

ay—p . —22a2x—1
XVlerEx_,

Rev>—1, |arga|<<=f4

i2“a""y”'/‘-’ X
X [82*21”'\)1(-» (aeQ“i"niyl/,)_

__e—?‘gﬂiva (ae—2‘2xlyl/2 )]

(32)

x~ 2 laxHpat)

larga| <=f2, |argB|<<=/2

w2 (yt 4 ar) ~Hag o X
X [ sin (23'/2v) + vcos (26'2v)),

u=27"2a 4 (y* - a)r) e
o=2"1 [y + ae)l/g — a]l/2

(33)

3y —ax —Bx—1
x 3l pmox Bx’

large|<m2, |argf|<m/2

alle gt = B2 gy (ogtla ),
u=2""2q"1gl2 x
X (a4 y7)'e —al'/2
=2~ 1gMH (0 - y7)i2 fa) e
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-4
f (%) g0 = § £ (%) sin (xy) dx, y >0
(34) X e"“""‘l’, larga| < /2 _2—11“‘/:), ~1/g l"l/‘ (2% 1) X
X cos (27 4 27 %a%y 1) 4
_‘_v Y1/4 (2—aa9y—1) Y
X §in (278 + 2 %%y 1))
(33) | xo—b i +ants, Bay (y* + B*) K, [a (v 4 B%) /2]
Ref>0, Rea>0
36) | x (o« + x!)—llse— fla? 4 x""ll"'" ay (y* 849~ e X
Rea>0, ReB>0 |  XKila(y*+B9"2)
@) | -t @ g gny=ilagma @+ antis | 27wyt X
Rea>0, Rep>0 | Xy, {2781 +y)"*—a)} x
X Ky A28 ((@ + 31" +al}
(38) | (B + x®)"/s —B]'/* X (@27 y Ja - (@ 4 y?)i2) T ex
X (Bz +xs)—1/g e—u(ﬁ'—’—{—.\'z)llg X (a2 +y2) - llge— B (a2 +y‘-’)1/2
p onxlle -1 Cs. Ramanujan Srinivasa, 1915,
@)1 @ -1 Mess. Math. 44, 75—85
2.6. Jlorapudpmuueckue dbynxuun
M | Inx, t<x<l _IC+1iny —Ci )
0, I <x <o y
@) | x'Inx — 27z (C + Iny)
3 |« inx — 27'my4)'/s |1n (4y) + C — =/2]
4 | x'inx, jRevi<<1 xy ™"
2T (I — vy cos (2-1vm) X
X i () + 27'm ctg (27vx) —In y]
) | x(x*+ %)t 1n (ax), 27lne~bY In (ab) —
8, b~>0 — 2% [edY Ei (— by) +

+ e 9Ei (by))
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[o]
£ (%) gw =§ £ (x) sin (xy) dx, y >0
6) | x(x*—a)nx a>0 | —27x { cos (ay) [Ci (ay) —Ina] +
+ sin (ay) [Si (ay) —=/2] }
MuTerpan 1OHUMaeICs B CMbICIE
raaBuoro 3HaveHusa no Komu
() | e**lnx, Rea>0 | (y*+ )7t [aarctg (y/a) — 1y —
—27yn(y* + a7)]
@®) | e nx, PO (@ +y)7 " x
Rev>—1, Rea>0 X sin [varctg (y'a)] X
X {d (v} — 270 n («* 4 y%) +
—+ arctg (y'a) X
X ctg [varclg (y «)]}
@ | xt (In x)? 217C* 4 n3/24 + =C Iny +
+ 27z (In y)®
(10) | x¥71 (In x)?, O0<Rev<c! | T(v)y™sin (27vx) [{ (v)
4 ) + g ) ctg (270ve) —
—20(v)Iny — = Inyctg (27'vx) J-
+ (Iny)* — =%
{an ln";fz , a>0 gsin(ay)
2 2 2 9 H .
12) | n(HESES) 5 X 1= (@ = 10" ylsin (y/2)
p (x +B)* +a? i
(13) | In [Tﬁ‘-ﬁﬁ%] %’e ¥ sin (By)
Rea >0, [ImB|<<Reea
(14) xPIn(l4ax?), a>0 — = Ei (—a™'y)
252 2
09 | (), o[oi(—%) —®i (- 2)
a, b, ¢c>0
(16) | (2 4 xH~ '3 ln|x + (@ + x0)'/2),| 272K, (ay) +27'% (Ina) X
Rea>0 X Hy (ay) — Lg (ay)]
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2.6. Tpuronomerpuueckue GyHKuuu aprymenta kx

o0
f () g =1{ F(x)sin (xy) dx, y>0
0
(1) | x sin (ax), a>0 | 2mp+a @ —a

(2) | 7% sin (ax), a>0 | 27izy, 0<<y<Ca

27 Ixg, a< y <<
(3) | x*7tsin (ax), v oo - ytral”’
—2<CRev<], v£ 0 T O vsin2 vm
a>0

@ | (1 —x»)"tsin (=x) sin y, O<<y<m
0, "<y

(3) | (x* - a?)7tsin (D), 27 lna le® sk (ay), O<<y<<bh
Re a >0, b>0 2 lnale Y sh (ab), b <<y <<oo

(6) | x'e *¥sin (Bx), 272 In {[{y + B)* + 7] X

| Rea>1lm6B| X [(y—B)? a7}

(7y | e***sin (3x), Rea>0 | 2 lnlieq -~ 'eg=27% 12 + B2 o
X sh (278a7ly)
(8) | x7tsin® (ax), a>0 | =4, 0<y<2a

=8, y=2a
0, 2a<y<<co

(9) | x2sin® (ax), a>0 | 22(y-+2d)in|y -+ 2a|

2% (y—20)In |y —2a] —
—27%ylny
(10) | x'sin (ax) sin (bx), 0, O<y<<a—b
a=b>0 | =4, a—b<y<<a-+b
I 0, Tatb<y<oo
(11) | x72sin (ax) sin (bx), —2%(y+a—b)ln(y+a—b)+
4=b>01 p22ytatb)ny+atd)—
— 272 |ly—a—blln|y—a—b| X
Xsgn(a+b—y)+
+27?|y—a+b|Injy—a+b| X
X sgn(a—b—y)
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o0
fx) {;’(y)—':j‘ fFlx)sin(xy)dx, y >0
]
(12) | x7* sin (ax) sin (bx), 27 1zby, O<y<<a —b

azb>0 27lnhy — 2% (@ — b — y)3,
a—-b<y<a-+b
27nab, a--b<<y<<oo
(13) | X7 sin (ax) sin (bx), 27T (1 — v) cos (27vn) X
0 < Rev<4, v£l 2,3 X|(y4-a—by 1 —
a=bh>0 —(y+a+b)yt—
—ly—a+b['sgn(a—b—y) +
+ly—a—bPsgn(a+b—y)]
(14) | x~1 sin? (ax) sin (bx), 27In| (b 4y 2a—b +y) X
a>0, >0 X 2a+b—y)|—
—2%ln (b —)* (26 +b+y) X
X (26 — b —y) |
(15) | x7%sin? (ax) sin (bx), 27V (10— 2a —y|+
‘ g, b>0 Flo+2a—y|—2b—y))
(16) | x~*sin? (ax), a>0 1 (zy,24) (9a® — y*%), O<y=ta
(=/48) [24a® — (3a — y)*],
a=y=<<3a
27'na?, a<<y<<oo
(17) | x~1sin® (ax) sin® (bx), (n/32) [2 4 sgn (y — 2a + 2b) +
a, b>0 + sgn (y + 24 — 2b) —
— 2 sgn (y —2a) — 2sgn (y — 2b)}
(18) | [sin (=), 0<x<l 21>y sin (y/2) 1 (v) X
0, . l<x <o X ATI'[27 v+ 1 4 y/n)] X
Rev>0 X T[22 (v | — yim) ]}t
(19) | e7®* (sin x)™, Rea>0 | __(—4yn1@nf 1) x

X laerag

H ST
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o]
f (x) gv) = § Flxysin (xyydr, y >0
(20) | e7e* (sin x)2774, Rea >0 — (— 4y i X
. { 27ty — 2 Yae — Y, b Nt
2n ) -
27ty + 27la — 11, 4 n\]!
o 2n }
21 1 = sh B _
@D (F 1 F2) sin (ax) ’ 2B sh (f) ’ 0<y<a
>0, Ref>0 WHTerpan moHMMaeTca B CMbiche
riaaBHOro 3HaveHusa no Kourm
(22) m m
£=m20 1 sin (apx) |, 0, > Z ay
n=2 n=1%
g >0
(23) | x~!cos (ax), a>0 [ 0 O<y<a
/4, y=a
w2, a<ly<<oo
V- nly+a -iy—alsgnia—
(24) | x*"* cos (ax), [Rev| <l [y S _yﬂ i (Q*Iii;l 2~ )i
(25) | x (x* 4+ %) cos (bx), —2ige b sh (ay), O<yp<b
Rea>0, 4#>0 27re %" ch (2b), b<y<<eo®
(26) | x~' (1 — 2a cos x + a*)7, 2x (1 —a®) (1 —a)]* X
0<a<xl X(1+a—2¢l[y]+l),
y=#0,1, 2, ...
(1l —a) (1—a)] X
X (1+a—a— ),
y==0. 1 2, oo
@7 | (k4 af)t X 27 et (6% — b)™! sh (ay),
X (1 — 2b cos x 4 b*)~t sin x, O<y<l
0<bd<<l, Rea>0 | 92z41 (her — 1)t x
>< lbmeiﬂﬁ'l“")u J— e(l—y)ﬂ] —
— 27t (be* — 1)1 X
X [bmetmti=pe __ g ),
m<y<m+1
m=0, 1, 2, ...
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128

(e o)
f (x) g =\ f(x) sin(cy)dx, y>0
0
(28) | x~" [sin (ax)]™ [cos (bx)]* WHrerpaast 3TOrO0 THMAa MOrYT
GbITH BHIYHCAEHb C NOMOLIBK HH-
TerpanoB (3) u (24)
— v2 - a? a y+a
(29) | x~* [1 — cos (ax)], a>0 gln]”y2“|+31n y_a|
30 X (%2 4Bt . — = sh (fy)
(39 ~cos@n ' 4>0 Ref >0 2sh (ap) ’ I<y<a
VInTerpan moHMMAeTCs B CMBICIE
[IaBHOrO 3HaueHus 1o Kotuu
31) __‘_____, 0, l<y<<a
* (02 - x¥) cos (ax) VnTerpan nonumaerca B CMbiCae
a, b>0 raaBHoro 3Hauenus no Kowmu
. | = sh (fy)
G | s T 22 ch (af) ' O<y<a
a>0, Re 8 >0 WHTerpan noHUMaeTCs B CMbICIC
r1aBHOTO 3HayeHusa no Kouw
(33) 1 —acosx Xin(l —a) (1 — ayn - 1)’
x (1 —2a cos x - a¥) ’ yil 9
0 < 1 ) y e
SIS gin(—a)t (1 — a7) 4 2tnan,
y=1, 2, ...
(34) | x(x?+a?) 1 In(2 = 2cos x), —msh (ay) In (1 %),
Rea>0 0=y <l
R
@5) | ¥ 11n (1 -2acos v 4 a¥j, ~5 Z “n“) [l + sgn (y —n)]
0<a<l n=1
(36) L (1 + 2%t in [cos? (ax)] zln{l 4 %) shy —
a>0 —n{ln2)(l —e),
0Zy<<2a
(37) '

“mx . .
™ sin (bx)

Rea >0, b>0

Zb{¢[m;‘i]_
)

VIHTerpan MOHHUMACTCHA B CMBICHE
raapHOro 3HaveHus no Komwn
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2.7. TpuroHomerpuueckde GYHKUHUH APYIrdX aprymMeHTOB

[ev)
fx) g = \ f(x)sin (xy) dx, y >0
0
(1) | sin (ax?), a>0 | 'l 2a)~ Y2 x
X {cos (2%a7y?) C[27%ay*] +
+ Sin(z—-ﬁa—lys) S [2—20—1y21}
) | v 'sin{ax?), e>0 | —2%2a)” 2y' 2 sin (';—;— 385>><
X Jx/,‘ (27%a 1y?)
(3) | cos (ax?), a>0 (2(1)_1’%”2 X
X {sin(2-%2a"'y?) C [2"%ay*| —
— cos (27 y?) S [27%ay?]}
i, P _ —lig " 2 3n
4) | 7 *cos(ax?), «>0 2-1x (2a) 1“_91/‘ cos (}é; __ §> >
% J‘/a (2_3(1‘1))2)
(5) | sin (a*x?), a>0 | 277 3a)" M x
X my'l2 Uy, [2 3t ty) o] 4
Iy, 237y —
— 31/:.,t~1Kli3 123 1y)3r’-.r I}
(6) | sin (a*/x), a>0 (=2 ay Y, (2,,'\,1/2)
(7) | x!sin (a¥x) 21ny, (Qayl/z) + K, (20_))' 2)
(8) | 7% sin (a®/x) 2 mg iyl 2, (2ayt )
©) | £~ Y2 sin (a*/x) w22~ B2y~ V2 [sin (2ap' 2 ) —
— cos (2ay'’?) 4 e 2ait2)
(10) | x~ *2 sin (a%x) — o' 227 %t (cos (2ayl/2) -
— sin (2ay'/?) —e2ahi2]
(11) | x*~!sin {(a®/x), ra’y Vs
|Rev|<<1 Tsin (2-ivn)

x [J, (2ay'2y — J_, (2ay*'2) 4
1y

1, 2ay'E) — 1, Quy' 2)]
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0
f® g =1\ f(x)sin (xy) dx, y>0
0
(12) | x~ "2 cos (a*x) w22~ My s (gin (2gy'/2) 4
—+ cos (2ay'/e) - e72alz)
(13) | x %' cos (a%/x) =227 P2V cos (2ay'/e) +
—+ sin (2ay'/z) — erat2)
(14) ] cos (@), Temion X
IRevi<l ) x U, ay''®) + 1, (2ay'") +
+1., Qay'')—1, Qay'l))
(15) | x~ "2 sin (ax''?) sin (bx'7?), =2y Y2 5in (27abyY) X
a4, 6>0 X cos {27 (a? + by ! — /4]
(16) | x~ 4 sin (ax'/3), a>0 | —2 'ma'fy™Vesin (8T
XJi, (27%a*y™1)
(17) | e==*'/2 gin (axl/n), | arg a! < n/4 =gy~ a/?ay" 8gp—2 Taly=1
(18) x5 cos (axl/ﬂ) (my ¥ cos (27%a y“‘ + =/4)
(19) | x4 cos(ax'?), a>0 | —2 'ma'ly™Hrsin (%—%) X
X J-11, (2—302_‘,—1)
(20) x— Moo —BX o5 (ax‘/’), x'e (y* + 8%~ 1/ X
Reg>0 X exp| —27%a%8 (y* + 8% 1] X
N P ¥ aly
X sin [2 ! arclgy - m]
@21y | a2 cos (ax'!t) cos (ba'1Y), ntl2y™ t2 cog (2-1aby!) X
a b>0 X ¢08 [27% (a® 4 b%) y! + /4]
@2) | x'2{cos (ax'¥) + sin (ax'/2)}, | (rj2)tiay— Hap-2taty e
a>0
(23) | x~zemuxtl |cos (ax'i2) 4 (m[2) 3y— Hsp—% ta?yt
4+ sin (ax'2)],

larga| < =nf4
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[o0]
f (%) gm= § £ (x) sin (xy) dx, y>0
(24) | x (b* 4+ x*) % sin [a(x? 4 6%)'12), 27naev?, a<<y<<oo
a, b>0
(25) | x (a4 a7 (2t 5772 x (x[2) (b* — of)™ 2emow
X sin e (x® -+ b?%)'2 ), X sin [e (b* — a?)*/2],
Rea >0, b, ¢c>0 c<<y<<oo
(26) | x- e (x* + b%) ~ /g X (,‘/2)3/2),‘/: X
X sin [a (0* + x%)'/2), | X Jyy, {27 [a—(a* —y*)'/2]} X
a, b>0 oy 1/g
X J 427 a4 (@ —yY)' )
O<y<a
27) | x (x4 a?)tcos|e (x4 692, | (%/2) € cos [c (BT — a?)'/2),
Rea >0, b, c>0 ¢ <<y <<
(28) x M2 b 4 x3)~ ERV o (7\',/2)8/2))1/'-" %
X cosfa (B + ' b | g q071h ja— (at —y) 2]} x
“O>0 |y @2l (@ —y i,
O<y<a
(9 | w2 4py e x 2 lzeby, a<<y<<oo
X cos [a (x* 4 be)l/z 1s
a, b>0
(30) | 0, O<x<a 2 lgy b (a? + e gh (1)
(x* 4-1%) " sin (b (x2 — a?)'/2 ] 0<y<b
a << x<<oo
g, b>0, Rey>0
31) |0, O<x<<a (R/Q)s/zbllz X
) Mesin (b (= a) b g ey — (yr— )iy x
a < x <o
XJ7 21 2——?21/2]}7
4 5> 0 va{2laly + (y* —b%)
by <o
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[+
f(x) g =§ £ (x) sin (xy) dx, y >0
(32) - 1,'2(02 — Y Ly % l ] (n/2)3/'2y1/2 X
X cos (8 (a* — x%) 2 | s g o 2 nlle
L e 27l L ' =1} X
0, a << x << co X -]1/4 {27% [+ %) I+t 8]}
(33) 10, O<xv<<a | 0 0<y<<bh
- oy —1/y .2 av1/y
(et — @)~ Mecos |b (2 —- at)!'2), (/2) Jo [a (y® — b%) '12],
a<Ab\>o<(3) b<<y<<oo
3H |0, O<x<<a | (m2)*2p'2 x
(2 —a®) " Micos|b (2 —a)' b | X Ty, qomta [y — (v — 592 1} X
PSSO Xttty 4t -0y b
b>0 b<y<co
33 | O O<ax<<a (27'my7t (v 4 a¥)™ 1/23“13‘“2'*72)1/2 X
() (e —at) Y X Xsh(yy), 0<y<b
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o
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I
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+ 2787 {Y[27 (@ + B+ iy)p Tt~
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[e2]
f (%) g = § £ (x) sin (xy) dx, y >0
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21 (1 4+ x%)~1 cth (27'nx) (shy) In (cth 271y)
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0
(39) x71e~*? gh (x7) 2% nEric 2~ *2y)
(40) shx In (1 — 72%) (L) (2 (159 —
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0<x<1 ><B(2n—|-:v—{—2, 2n 4 p42) X
0 I<x<oo X ynrie [ \F (2n+v+2;
’ Rev>—1, Rep>—1 dnt-v4p+4 —2iy)+
+ . Fi@n+pt2
dntvtpt4 —2y)




92

1. 1. CHHYC-IPEOBPABOBAHUS ¢YPbE {7
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g =S f(x)sin (xy) dx, y >0
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@) | 2" Hegpyy (ax), (= 1) (w2) 2o B Tyt
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ol
f(x) &) 25 f(x)sin (xy) dx, y >0
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+ 2 arctg [a‘(‘z’f_’ ;; ]}
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+ Ei (ay) — Ei (— ab) —
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(10) | (1 —2bcos x + b*)*si (ax), = (™ 2y .
a>0, 0<bh<<! T yd Sma_en YT4—m
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£ (%) g =] f(x)sin(xy)dx,y>0
0

(11y | Si (bx), 0<x<a | 27y '|Si(ay-} ab) —
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f (%) g(y)=§ f (x) sin (xy) dx, y>0
@21 | x 28 (x) n'l12= Hay= s O<y<l
0, l<y<<oo
22) | (e 42)7 Py (e, 27 Mentin (ve) K3 4175 (27 ' 2y)
—2<<Rev<l
@3) |(x*+2)72Qs (x* + 1), —27 Yamgk, Ly, (27 ) %
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) | Jenys (ax), a>0 (— D@ —y%)~ ti Tsni1 (y/a),
O<y<a
0, a<y-<{oo
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o) 1
f (x) g =\ s sinxy dx,y>0
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Mbl HaswiBaeM GYyHKUMIO

o]

g =2 {f@®rpY="ePr(t)at
o

npeo6pasosanuem Jlannaca ¢yukunu f(£). 3mecn p paccMarpHBaeTCa KaK KOM-
naeKcHoe nepeMmeHHoe. PyHKIHA f(f) Ha3bIBaeTcA O6pamubimM npeoOpa308aniem
Jlanaaea nas g (p). Mm naem 3gech Tabauubl Kak Ias NPAMOro, Tak W JJas 06-
patHoro npeoopasosanus Jlanaaca. B raase IV napul B3auMHO 06paTHBIX GYHK-
IUA KAACCHOHIUHUPOBaKb 110 GQyHkunK f(f), a B raase V—no QyHKUun g (p).
Hauo oTMETHTL, YTO MHOrMe aBTOPH HCMOAL3YIOT QYHKIUIO p g (p) Kak «onepa-
HUOHHBI 03pa3» HIM <ONepalnonHoe npeiactaBiaeHne> QyHkuun f(£) (uHorna
p g (p) na3biBaloT Takwe npeo6pasosanuem Jlanaaca srofi dywkuuwn). daa yxa-
3aHUA CBA3M MeXAY f(f) M ee onepalHOHHbIM 00pa3oM p g (p) npumeHsorT obo-
3HayeHus =, C M MHOrWe ApYyrue.

CyuiectByer OuUeHb MHOTO KHUI 10 TEODHH H NPUIOKEHHAM 1peobpa3oBa-
ani Jlannaca. Hanbonee BawHbie W3 HUX uepeuncaensl Ha crp. 335. Tak wak
upeo6pasoBanue Jlannaca ABaserca 110 cYTH Aena upeoGpasoBanuem Pypbe B
KoMmIiekcno#t o6gactd, TO MHOTHE CChIAKH, cOelaHHble 14 lpeo6pa3oBaHus
dypbe, MOLYT OKa3aThCs [IOJAE3HHIMM W AAd npeobpazosanus Jlanaaca. Kpowme
TOro, MHOFUe y4YeOHMKM, YKa3aHHble B CCbUIKAX, CONEPXaT NoJe3Hb#l Mmarepuan,
Kacaoumiica npeo6pasoBanus Jlanaaca. MHorue kHuru o npeoGpasosanuu Jlan-
nAaca colepxar 6ojlee Hau MeHee paspaboTaHHble TabaHilbl (Yalle coaepXauue
GopMyas 11s o6patHoro npeo6pasosanua Jlamaaca). Hauboree noaHeiMu ABaa-
oT1ca caeaviowve tabaugst: Koccap u dpaein (1944—46; conepwxar kax Tabiu-
ubl mpeo6pazosanuit Jlanaaca, Tak M Tabauiel 06paTHuLIX lipeo6pa3oBanuit Jlan-
aaca); B. A. Jutkun u I Y. Kyanenos (1951, Tta6munbl ob6paTHeIX omepaunoH-
uoix uzobpawennit); Mew, Knuucc u Pesvxep (1947, ofpatHoe mnpeoGpa3oBanue
Jlannaca), Mak-Jlaxnan u ['ymbepr (1950, onmepauunonunie uso6pamenus); Max-
Jlaxaan, TymGept u Moau (1950, onepaunonusie n3obpaxesus).

W3 nap B3auMHO o6parTHbIX GYHKUMM, nNpUBeZeHHbXx B raasax IV u V, wmo-
ryT 6biTh BhiBEAEHH HaabHeHUiMe napsl ¢ [IOMOILbI0 METOMAOB, M3MOKEHHHX BO
BBENEHHM K 3TOMY TOMY, a TaKxe ¢ [IOMOLIbI0 OOmUX GOPMYJ, HaHHBIX B
m. 4.1 u 5.1. Ml He NpUBOAUM cnucka GopMmya Ana «Ueled» UIY «[1ocaeJ0BaTe b~
HbHIX>» NpeoBpa3oBanuil, OTHOCHTeabHO HMX cM. Mak-Jlaxran, TymGepr u [loau
(1930, ctp. 18—19).



FJIABA [V

NMPEOBPA30BAHUS JAIIJTACA

4.1, O6umne Gopmyasi

£2) gp)=\ePlr()a
0
1 c4ico
(1) 71:_1 S ety (2) dz g

2 flt4+ay=7@) a
(1 —e®P)~t \ e~Pif (2) at
0
6] Fle+ay=—f(t) a
(1-e o)~ {epif(¢) at
o
@19 t<<ba! a—le—ba-—lpg (a='p)
f(llt—b), t > ba™!
a, b > 0
© e | g(p+a)
6) tnf () (— 1y dn;iilp)
(7 trf () ©
V.- {2 (@) (ap)»
p P

n-KpaTHLI# UHTErpan




17] 4.1, OBIUE dOPMY /ibl 121
f@ g(py=\ePif(t)at
l
®) £ (t) prg(p)y—p "t (0) —
—pPEO) — . — )
9) t ot
Voo § £ () (ar)” r"g(p)
6 0
(19) (¢ =)o, (—p)2 @)
rie, Hanpumep, (_d- )2 __cL L
. ) e =—2{p 7-lre®)}
(taVro=tg{tsiren} | " v
(h (w7 )r® (—p)e@
(12) 1 4 w0 0 I
(e 7 ) s Vol..r{pg o @p)y
ecan (Tli>f(t):0 popp
ams t=0, k=0,..,n—1
09 [y ) n=n (— L e
(1), emf ), m<n (—-,%—>m pre )+ (— 1™t x
x [l e O
Do (0)
+oobml fnmmet (0)]
(15) _sz ltmf(l)], m=n ("‘ ])mpng (s (P)
dt
(16) iz [t™f ()], m<n (_1)mpr:§l<:"_ (;'))—m' A
“ — PR 0) —
_"'—'(n—(ﬁ_—;_—l——l‘)a!fm_mh“ (0)
) <Pt d > f(t) (p—l)(p—n)g (p—n)
npu ycaosud, uyto £ (0) =0
npu k=0, 1,..., n—1




122 T/l IV. TPEOBPA3OBAHHS JIAIIJIACA 18
£#) glp)=\errt)a
0
(18) t ©
\e7if (t) at r~\g (p) dp
P
(19 o p
\eif () at P\ g(p)dp
i 0
(20) {
Sfx(u)ﬁ(t“u)d” &1 (p) & (p)
0
(2N fu(t) f2 (f) , CEi®
i g & (2) & (p—2)dz
c—ico
(22) f (&%) P geepey e
e S e 2PN 2o gty du
0
A n 2 e ]
(23) thf(e?) o -nlay 1/28 ut —2m 2
0
x He, 27" 2pu) g (u1™?) du
24 £f (£ ®
(24) /(%) 9 1/;‘_,7:,1/2\' 02 e
0
X D, (pu) g (27'u2) du
(25) | e1F (27, Rev > — | L
p= N w20 P g () du
0
(26) | f (ae’ — a), a>0 )
[T (p+ 1)]™' \ e "uPg (u]a) du
0
(27) 1 f(asht), a>0 oo
\ Jp (au) g (u) du
0
(28) o o
Sl (ntt) \ (P —1)"Yf (u) du
n=I| 0




¢
ft) —§J, (@) £1(e* — u®)''2] du

3 4.1. OBUIHE $OPMY b 123
Q
0] gp)=Jery)at
b
(29) @ 1
§1Tf u) du g(lnp)
(30) | » ,
S a1 sin (2u* 262y f (u) du xt2p g (p~1)
b
31) 0 nlleg—1ie —1
t—‘/2 SCOS (2u”2t”2)f(u) du 14 g(P )
0
(32) ¢ ) -9y ] -1
tVSJ‘_,v u'2t' ) u Y f (w) du P &)
0
(33) P e 1
el e 2% MR () du iptizg (p'lz)
b
(34) t_n/z‘l/;,%oe_:—zrmz % o2t pti2 Vg (p'i2)
0
x He, (27 2ut=*12) £ (u) du
) P (ioe--uﬂ/tsn X 2 e g (p )
b
X Dayy 2= 2ut —llg)f(u) du
@36) | £, g lp+ap™)
S( an ) X
iy
X Juy [2 (aut — au?)'!2] £ (u) du
(’37) t 2 1 -1y 2 1 1/
[l @ — ') £ () du (D" el 1]
0
(38) el + 1))




124

N, V. NPEOBPA3OBAHHA JATINIACA

139

£

o0

gp) = § ePIf (2) dt

. 1 o 1 -2
ARy e — )] f iy | DT 1@ D]
S Ftrul /v u u) du . 1,
d x gl(p*+1)'7]
4.2. Anrebpanyeckne QpyBKIHHA
M j1 ! Rep >0
) 10, O<t<a p i (e7F — ¢7bp)
1, a<t<<bh
0, t>bh
3) " | nlp™n1, Rep >0
@ | o, 0<t<<b R
tn, t>p| € Z%W’Reﬂ>0
m=20
©®) |t~ 0<t<d at —bp Do o
0, t>b T € Y
m=20
6 |0, 0<t<<b| —e?Bi|— (a+0)p),
(t +a)t, t>b Rep>0
farg(a-b) | <=
@ | o, 0<t<b| e {Ei|— (ea+c)p]—
(o), b<t<c —Ei|—(a--6) p }
0 t>c¢
— o He OpuHaLIeKHT (b, ¢)
8) | (¢t —a)?, az0| _ ,-arEj (ap), Rep>0
Wuterpaa roHUMaerca B cCMbicae
riaBHoro 3HaveHus no Kouuu
@ | 1 n=2 jargae | <<= no) —m—1
) = 4 (m— 1) (—pt—m
¢+ 0" & Z (’Z Y a R -
m=1
n—1
— B e Ei (—ap),

(n - 1!

Rep=0




17) 4.2, AJTEEPAUUECKHE ®YHKIIIN 125
@
f@® glp)=\ePf(t)dt
i)
(10) | 0, 0<t<b| m lim gt
-+ o)™, t>b|° 2.41 =D g p™
jarg (o ) <wmnz=2 m—n_1
— G e Ei [ — (a - b) pl,

Rep>0

OrtrocHTenbHO ApyYrux ¢opmya storo tHna cM. Bierens de Haan D., 1867,
Nouvelles tables d’intégrales définies, crp. 727.

an gt nz=l, lagai<w | (— D tameP Ei (—ap) -+
n
+ X (m—=D(—armpm,
m=I
Rep>0
(12) | (At+ Ba) (£2 — a?)7, — 21 (A—B) ePEi (— ap) —
targ (o)l <<wm | 271 (A4-B)e *P Ei (ap), Rep >0
(13) | (At4-Ba) (#*— 0*), a>0 | —21(A—B)e®PEi(— ap)—
ViHTerpas MOHHMAaeTcss B CMbIC- 91 (A -ap £
J€ Ir1asHOr'o 3Haye€HHA 10 Ko ( +B)€ Ei (ap),
Rep>0
(14) | (At Ba) (£*+-a¥)7}, (A cos ap — B sin ap) ci (ap) —
farg (# fa) | <m — (A sin ap 4 B cos ap) si (ap),
Rep>0
(15) | 0, 0<t<<b | z'l2p=12 Erfe (6Y2p')2),
£l t>b Rep>0
(16) | ¢4, 0<t<b n'izp teErf (p'2p'/2)
0, t>b
(7)) | gn-ti2 wlea1.3... @ —1)

2"pﬂ+l/2 ’

Rep>0




126

[J. IV, TPEOBPA3OBAHUA ATIJIACA 118

[ee]

gwy=\ery)at

0

0,

(18) ¢+ a)"/ﬁ, jargel<<m n'izp 12" PErtc (a'/2p'?),
Rep>0
(19) | 0, 0<t<h | 2p="'i2e~ OP_2x'i2p'IaEric (b'/2p"2),
PaES t>b Rep=0
(20) | (¢4 )%z, larga|<m | 2a"/2— 2x'/2p" 26" Eric (a'2p'i2),
Rep=0
R larga|<m | (mfp)"/2— ma'i2e™ Erfc (o« 2p"2),
Rep>0
22) | O, O<<t<<h (n/p)l/Ee“‘bp — b *Eric (bl/‘*'p‘/‘-’),
t 't bl £>b Rep>0
(23) | ¢ 'l 4 2at) x'l2p=*2 (p - a), Rep >0
RN -t ey ! argal <m | ma'2" Eric (a'/2p'/2),
Rep=0
(25) | O, 0<t<<bh | mp~''2 Erfc (b'/2p'12),
= —o), t>b Rep=0
(26) | £ (g2 at)—tle, larga| <=2 | 270 [H (ap) — ¥, (ap)] —aq,
Rep>0
CT) |t (o2 — )2, 0<t<bh 27 (L, (bp)— 1, (bp)]| +-b
0, t>b
(28) | 0, 0<t<<b | K, (bp), Rep>0
£(er — bty t>b
(29) | (£ - 2at)= "2 (t ), ae*P K, (ap), Rep>0
largal<I=m
(30) | (2bf — 2y "Y1 (b —1), O <<t <<2b | wbevr1, (bp), Rep>0

t >




5 4.3. CTEMEHH C MPOI3BOAbHBIM MOKA3ATENEM 127
0
£ gpy=\ePr(t)at
0
GO | e+ ay'/2] ) 27z p [H, (ap) — ¥, (ap)] —
|arg a | < m/2 e
Rep >0
(32) | sin 6 (1 4 ¢+ cos )~ (£24-2¢)~ /2 | exp [2p cos® (B/2)] X
p
X [0 — sin 0 SKO (wye ?°s8q0),
0
Rep>0
@33) | (1424 20, (p), Rep >0
+ 1~ 4]
(34) [t--01 -«}—12)1/21" Q1 —l—tg)—'l/:’ 278, (p) — T E, (p) — ¥y (p)],
Rep >0
@) | [t—(4-e'lr 4y~ | =278 () +~En(p) 4
+ T yn (P)}»
Rep>0
43. CteneHH ¢ NPOH3BOJbLHBLIM NMOKa3aTeneMm
y |2, Rev>—1 [T (F1)p™ Rep>0
2) |0, O<t<<b | p T (v41, bp), Rep>0
Y, t>b
3) |, 0<<t<<h | p7 0 4L Bp)
0, t>b
Rev> 1
4 | ¢+, farga|<<m | p7* 1 T (v 1, ap)
Rep>0
5y |0, 0<t<<h [ T(v4-1)ptetp, Rep>0
(t—b), t>b
Rev>—1
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gpy=\ePf() dt

()
0
) | (b--1)p, O<<t<<h | plte®Py(v+ 1, —bp)
0, t>b
Rev> —1
M | e+, T (v 1) T (v, ap),
large|<m, Rev>—1 Rep>0
® |0, 0<t<b | TG4 (—vbp)y, Rep>0
£ (¢t — b)Y, t>b
Rev>—1
O | (457, Rev>0 styi:]?i-T?) , Re p = 0
(10) | (1 4-g23y* 2 P N AT 2R
X le (p) - )/v (p)l’
Rep >0
(| 0, 0<E<b = 'eT (v '1y) (2bip)K, (0p),
(2 — b2)* e t>b Rep>0
Rev>— l/2
(12) | @ —g2y> =1y, 0<<t<b |27 22T (v o) (2bIp)° X
0, t>b X |1, (bp) — L, (5p)] |
Rev > —1/, )
(13) | (£ - 2a2)" "2, =T (v 1y) (2a/p)’e*PK , (ap), l
larga|<=®, Rev>-—1, Rep>0')
(14) | (20t — 2 12, 0<<t<<2b | ='2T (v 1) (20 py*ePi, (bp),
0, t>2b Rep >0
Rev> — 1,
(13) 1 (g2 iy 'y, Rev> — 1t | —2 lin!iT (v 1), p P2
X H2 (p/2), Rep >0
(16) | (gr —iz)* =12, Rev>—1, | 27T (v 1iy) p e 7t x

xH} (p2), Rep>0
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[o]
f (@) g(p)=\ePr(t)at
3}
an o, 0<t<2b | vk, lia 4 byp] 0P
(t+2a)Y (£ —2b)7, t>2 sin (va) p !
larg (a4-8) [ <, Rev<l Rep>0
(18) | 0, 0<<t<<b | 9v-li2p ) p-“lle_gv (2b‘/2pl/2),
(t—b) g p)"V Y tsp Rep >0
Rev>0
(19) | o, O0<t<b | 27Uer (v b7 '/2D_,, (26" /2p"2),
(F—0) ' (t0) VM i Rep=0
Rev>0
(20) AR (t+a) v,|_l,'._., 2v——l/21. ™) p_l,qez lap X
Rev>0, arga <= X Dy.g, (2'20"12p"12),
Rep>0
21) | ! o) > Y PT (v)a’ Lizg2tap
Rev>0, arge <= X D_y, (2120 12p1)2),
Rep=0
22y 10, 0<t<bh | T(2v) (e}t X
(f + a)*=t (£ — b)* L, t>b X pHT 27D (a--b) o
Rev>0, jarg (e-}-b)i<n X W,y o pyetyy (00 bp),
Rep>0
23) | O 0<t<a | B2u2v)@—aPt X
(t—a) (b — )P, a<<t<h X p Pt “2iplad-by o
0, t>b XM, vy 1y, (bp—ap)
Rep>0, Rev=0 Byl
(24) | =Ml —g)st (1 —ot)7Y, B(e,8) ¢, (&, 7,248 5, —p)
0t <
0, t>1
Rea >0, Ref >0
jarg (I —o) <=
(28) ez et PS8y, (B) 7S (),
Leg>0

B . Beifitmen, A. 3pachn
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[ee]
@ gp)y= S e7Pif(t) dt
0
26) |l(22 + 1)/ —2)" PTS1y () — S0, (P),
Rep>0
2} w4 e by we-dl ol
sin tvmi
Rep>0
(28) (-0l )t | Se () =Sy, (p),
Rep>0
29) | 0, 0<<r<<1 | 2K, (p), Rep>0
(e o s (L I P )
2 — 'z ’
t>1
(30) | [(£ ~2a)' 2 - £/ — 2 vapT e K, (ap),
— L4207 — i3], Rep>0
larga|<<m
31 |0, 0<t<<b | ¥ p 'K, (bp), Rep>0
le+8)'"2 4 —b)' 2] —
—le+0"—— )=,
t>b
@20 e X 2T (—) D, [@ip) "] X
X 1 @+ D PR Rev <0 | x D, I(—2ip)' 2], Rep=0
(33) (2(1)2\» [t_l— (¢ —{-—4052)1/'-’]2" > (ﬂ/2)3/2p”2[‘]"+1/4 (ap) ¥, 1 (ap)—
X (£ 4a’t)™'2, Rea>0 —Jyoay, 0P Yopay (ap)],
Rep>0
(34) 0, . 0 < t < 1 (2[)[/1:)1/'2Kv+1/4 (p/2) K\v 1/4 (p/2)'
et — 1) x Rep>0
x le4 @ — """ + 1

4t — 2 — 1)),

t>1
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4.4 CryneHuaTbie M IPYrHe KyCOUHO-PAalUKOHAJbLHbIE (BYyHKUUH,
n=0,1, 2,...

o
£ (t) gpy=\ePf(t)at
0
M | o 2nb < t<(2n +1)b | p~* (P4 1)1, Rep >0
1, @n— )b<<t<2nb
@ |0, @r—Dp<t<Unthb| __1__ Rep>0
2, (@nllb<t<(@ni3p| PP
3) | Y b <<t <(2n+1)b | th2lop) Rep>0
-, Qun—1)b<t<2nb °n
(4) | n, nb<t<(n-d-1)b | p=t (ebP — 1)1, Rep >0
) | n4-1, nb<t<(n--1)b ‘ Pt (1 — e tp), Rep >0
) i M1, mb<t<2(n-k1)b l p cth (bp), Rep >0
a 10, O<t<<d ! , Rep>0
%, Qn—1)b<t<@uilyp| PP
®) | n brint <t < bw* (n--1)* | 2-1p7 (0, (0} inbp) — 1],
Rep>0
9) | n, Inn<<t<<In(n-+1) } p~i (p), Rep>0
(10) Z (t— In n)e=3, T (@) p~ (p), Rep>0
O0<lnn=t
Rea>0
(1) | 1 —a)' (I —a?), Pt (e — a),
nh<<t<<(n41)b Rep>0, bRep>Re(lne)
12 n [
(12) (m) nb<t<(n+ )b Ty Rep>0
m ~bp m
(13) | a™, nb<<t<<(n+1)b 1_em i_(1._.e—bp)-1,
(= 5)"p dp
Rep>0

bi
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[ee]
£t glp)=1\ ePft)at
0
(14) | ¢, O<t<<l | p#(l—e?), Rep>0
1, t>1
(15 ] ¢ 0<t<<l] p#(l—ePy
2—t, l<t<c?
0, t>2
(16) | a(t—nb), b<<t<<(n-+1)b ap~?—2"tabp~! [cth (27'0p) — 1] =
= ap™ (ebP — 1) (et0 —bp — 1),
Rep>0
| 1 — (n4- l)a”-]»nu'Hl . '
(7 1 —u t—b (I —a)2 ’ pl’(('bp ocy
nb<<t<<{n41)b Rep >0, bRep>Relna
(18) | 2n+Wt—2ba(n+ 1), p ? cth (bp), Rep>0
2nb<<t<<2(n-+0)d
(19) | b—(—1y* Qbn4b—1), P2 th (bp), Rep >0
2nb <t <2(n+1)b
20 0, O<<t<<b| __ L
e t— (— )" (t -~ 2nb), pEch (opy’ Rep>0
Cn—hHYb<t<@2n-+1)0b
n==1
2! 0, 0Ot <<t !
: 2n (t — bn), - p2sh(¥p)? Rep>0
@2n—lb<t<(@n-1)b
n=1
@) | 21— (= 1] @t ) 4 P (e 4 1) Rep >0
+ 271 (— 1) ba,
nb<t<<(n4-1)b
@) ] o, 0<t<b| p(etP—1)7, Rep>0
nt —27'bn (n4-1),
nh<t<(n41)b
nz=|
(24) | 272, 0<t<<l| p3(1—ep), Rep>0
1 —271 (¢ —2)3, | <<f<C2
i 1, t>2
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(o]
/@) gwy={errwat
0
(25) | 27, O<t<l | p2(l—eP)
Yo (8 — Y)Y, l<t<2
271 (£ —3)8, 2<<t<3
0, t>3
(26) | (t— nb)?, nb<t<<(n+1)b| 2p7%—p~2(b* -+ 2bp) (e2P — 1),

Rep>0

OTHOCHTEABHO OPYTHUX NONOOGHBIX MHTerpanos cM. Fapauep M. &
Bspuc Ax. Jl, 1951, [Tepexonunie npoueccst B AMHEHHBIX CHCTEMaX ¢ CO-
CPENOTOYEHHBIMH 110CTOANHBIMY, NEpeB. ¢ aHr.i1., locrexuspar.

4.5. Tloxa3aTejabHble PyHKUUA

M| e @+, Rep> — Rea
@ ‘ teut (p+ a), Rep>—Rea
(3) ] e, Rev>0| T (p-+a), Rep>—Rea
(@) | e —eH) In (p +8) —In(p + a),
Rep>—Rea, —Ref
G| (1 —e) (p+22)In (p+ 22) +pinp—
—2(p+a)in(p+a),
Rep>=0, —Re 2a
6) | 12U (¢ +2) (1 —e) — 1+ (1 +p),
Rep >0
(M| (et 27N (P2 - Ys) — 271 (p/2),
Rep>0
®) | (G—etop-l a B (ap, v), Re p >0
Rea >0, Rev>0
@ | "Q—etoy ) Rea>>0 | (—a)*™'¢ (ap), Rep>0
OB T0
10) | € '1—e" )", Rea>1| Ty, ap),

Rep>0
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o0
£ gpy=\ e f)at
0
() | £l —et)y ey 2714 p+1nl(p)—plnp+
+27n 2727 p),
Rep>0
(12) | (1—e*)(—e) Y p+a)y—14(p),
Rep>0, —Rea
1— e T (pINT @2 p/2+149)
3 Threh N R T TaT w15/
Rep>0, —Rea
(14) | (1 —e Pt (1 —ze ), B(p, v)oFs (1 pi p+ v 2),
Rev>0, |arg(l —2) <= Rep>0
(15) | Q—e)(1—e*)(1—e#) Yp+aoyt+4(p+8)—
—d(p+et+B—14¢(p),
Rep >0, —Rea
Rep> —Ref, —Re (a8
G—e®)(1—eP) (P L (ptetp)
(16) t0—c? R TR T EROL
Rep>0, —Rea
Rep>-—ReB, —Re (a4 3)
(=) (- (1 -1 In[L@Ore+g+nrp+etyx
(17) T} XT(ptatpy -
—Pp+aTE+pHTE+1nX
XT{p+oet+p+1]
2Rep>|Rea|+4|Ref|4 [Req|
—ty1/2 1-v
(18) fa —i—(l(l_—;fl)l)/g 1 IP+1gtp-v i f_:TP)) (a2 — P22 5
N CE U0 Nl X Q7 h(@) Rep>0
Q- e—l)‘/s
19| o 0<<t<b ®'2ripy T v+ 1

(1—e=2) T e=0(1 — ¢~ )i
—et(l—e)' 2], b
Rev> —1

WIZEVET (pj2 4 vj2 4 1)
X e= TP+ o

X PoRRTA — eyl
Rep>0
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o0
() gp)=1\ e® f(t) at
b
(20) | e* V(1 —em P~ x PP (A 1/a) T(p~p -
X (1 —ef)sin 6 — nl/21‘(p—-}-p.+‘l) ‘
— i (1 — e cos a]p,_l/gl % sin* 0 P+ U 04 (n/2— 1/ nmi %
Rep>—1/, % [nP;L (cos B) 4+ 2iQ¥ (cos 6)],
Rep>Rep—1
Apyras ¢opMyiaa MOXeT GbiTh OAyUEHA 3aMEHOH BCIONY i na —I
y
@20 ] o, 0<<t<<b| ='l2a'l2e°P° %
e TR t>b x Erfc(a'/2p 42— 1a""/2p)
Rea>0
(22) | te TR, Rea>0| 2a— 2n'i2a*2pe"P? Erfc (a'/2p)
(23) ¢ g 22l Rea>0 a1/2p1/282~1up2 Kl“ (2 1ap?)
(24) | ¢ " lem e, T (v) 22" %*P°D_, (2pa'’?)
Rea>0, Rev>0
(25) | e~ 2, Reaz=0| o'l3p™'/2 K (a'/2p"/2), Rep>0
(26) {2 p— 2%t Reaz=0 2~‘,.c1/2p-~3/2 (1 +a'i2p'h) x
x e__a,‘lzpllz’
Rep>0
@7 g Vop— 22utm1 Rea=0 _mx/:,p_ 1/2e_al/2p1/21 Rep>0
(28) | ¢ g2, Rea>0| 2x'2a='ig=''2  Rep=0
(29) | ¢ lem P, Rea>0| 22 ap Y2k, (a'/2p"2),
Rep>0
(80) | T T 1), Rea=0 | gy, s (st ),
Rep=0
31 e tl/g, larga|<m | p~ ' —a'l2atl2p=ep2lp ‘X
X Eric(a'/2p™ /%), Rep>0
(32) tl/ze—2a1/2t1/2, larga|<m —-a‘/*p"z-l-n""-'p“"’/z (@ +p2) X
X €*'P Eric(a'/2p~ '12), Rep>0
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(s
fF() gpy=\erfd
b
(33) | ¢ e 2“1/2’1/2, larga| <m | ='l2p~ 2P Eric(a'i2p~'12),
Rep>0
(34) (26)~ Mg~ ‘Zal/itl/ﬂ, (2"‘ap“‘)"‘-’ g2 tep™t Ki,, (2 tap™Y),
larga| <= Rep>0
@) [ @ Tl Revs 0| T v pre T x
X D_g, [(2ap~1)'12],
Rep>0
(36) | exp (—ae™) « Py (p, a), Rep>0
37) | exp (— aef), Rea>0| ofl'(—p, o)
(38) | (1 —e)yexp (aet), I;':;’ t_"’:; @ V2 mpr2guid
Rev>0 XMy prastpiamtyy @
Rep>0
@39) | (1 —e*)*"texp(— aeh), I (v) aPl2= 2 gmul2 ¢
Rea >0, Rev>0 X Wiy pa—s, —pi2(®)
gty (] — )by )T
(40) (1 ety (1 le ) LI B [‘w+(l;) (Dl (p’ ™ [J+Vy }\’ a)’
X exp (aef), p R 0
Rev>0, [arg (I —1) | <= er=
A | =1y texpl—a(ef — DT | T(p—vt 1)t x
Refl>0 X Wy//Q_l/g__p.v/Q(a))
Rep>Rev—1
4.6. Jlorapupmuueckde GyHKUHA
()| Int ~p7 n (yp), Rep>0
@ o 0<t<b| ptleb?lnb—Ei(— bp)],
Int, t>b Rep>0
i 0 0<<t<<hb | — p'Ei(— bp), Rep>0
In (¢/b), t>b
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g
) glp)y=\ ePy()at
0
@ | In(l =+ at), largal<<=m | — p 1P Ei (— pla),
Rep>0
() | In(t+a) farga| <<= p7[Ina— e Ei(— ap)],
Rep>0
®) | Injp—rt}, b>0| p'{Inb—e?Ei (bp)),
Rep>0
n! 1 1 1
(1) | t*Int W{1_;_5._;_.3i;_,_,_;_,’;_
—~In (‘rp)], Rep=>0
@1 o 0<t<1{ 27'[Ei(—p2)2 Rep>0
t11n (2 — 1), £ 1
© | ¢t 't — a3~ n (41p), Rep>0
10 ot g, n=1 17, 1:3:5..2n—1) 1
(10) o 122 gesl [2(1+3+
+ 5+t gmy) — In (4],
Rep>0
()| £ 'ing, Rev>0| T'(v)p™|¢(v)—Inp],
Rep>0
(2) | (v —Intg), Rev>0]| T'(Mplnp, Rep>0
(13) | (ingf)? pH {=¥6 4 [In (ym)]F},
Rep>0
(14) | Injt?—a?|, a>0| p'|lna®—e®P Ei(— ap) —
— e P Ei (ap)],
Rep >0
(15) | 1In(£# — a?), | Ima|>0| p~'[ina®—e*PEi(— ap)—
— ¢ %P Ei(ap)], Rep>0
(16) | In(£+ o) 2p~* {ln @ — ci (ap) cos (ap) —
—si (ap) sin (ap)}, Rep>0
(17) | ' [In(£* 4 o®) —Ind?] [ci (ap)]® +[si (2p)]%,

Rep>0
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oo
£(®) g =\ erra
0
a8 [ o, 0<t<b| 277K, (bp), Rep >0
¢+ 02 ¢ - oytle
In 722 s t>b
s 4« 4 m'fe 271p e P K, (ap), Rep>0
(19) | In ——Tan ¢
|arge | <m
.Y — it/ _
@) | mEER—LE D T 2-*mpt (H, (bp) — ¥, (bp)],
b>0 Rep>0
@1 In J4 (2b — £)[b2] ne 0P (271 Y, (ibp) —
M- oth 0 O<E< —1n (412) Jy (ibp)]
0, t>2b
4.7. TpuroHomeTrpuyeckne GyHKIUN
(lﬂ sin (af) a(p?+ )7, Rep>|Ima|
(2) | |sin (at)|, a>0| a(p®+a®)tcth(2'xap),
Rep>0
3) | sin®*® (at) 2n)! o*7
P P2+ 2a)%) (P o (402 . [p2 + (2710)2) ?
Rep>2n|Ima|
@] 0 0<<t<<m2 @n)! e~ 271np
sin® ¢, t>n2 | PEFP @ L a9 X
X{l+ +P'(22+p2)+
p2(22+p?) .. [4n— D24 p2)
+o 4 ot }
Rep>0
(5) | sin®**¢, 0<t<<mf2 ©2n)t e—2"1np
0, t>w2 | PETPHUEE P e+ p2) X
2-1np _p
X {e¥ P —1 5
P22 4-ph ..

[4(n — )24 pg]
(2m)! }
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[ee)
f (2) g(p) =§ Pl f (t) dt
(6) sin®” ¢, O<t<<mn @ay (1 —~ e—mpT)
0, t>mm | P22+ ph(# 4 p¥ .. (4n2 4 pE
m=1, 2, 3, ... -
Ty | sin*A*t (af) @n 4 1)1 a2
(p2 + o[ pT4-Bw) ... {p2 + [2n + D]}
Rep>(@2n— 1)|Ima|
(8) 0, 0<<t<<m/2 2n 1)t pe =27 1mp N
sin*"tie, t>n2 | EFpHe e ..+ h24p?
) 12 2 12 2) (52 2)
X{I+ ‘3|‘!p,_+_( +Pg!’ +p +
(24 p?) oo (20 = 12+ p?]
to @n 1) }’
Rep>0
9) sin2ntig, 0<t<<mi2 {2n + )t pe— 271mp o
0, t>w2 | T P9 3 1 po o (P 4 D4 7]
e2 np 12 4 p2
X { r === =
_(24p @324 pYy .2 — 1) +p‘-’1}
@n 4
(10) | sin®*”+ig, O<t<<mn @n + 11 (- 1yte PR
0, t>mn (24 p2) (32 +p3) ... [2n 4 D2 4 p?
m=1, 2, 3, ...
(1D | |sin(af) [, B (I +2-1ipa-1, 1 - 2-1ipa~1)
b X
a>0, Rev>—1, @12 nl
X B(v-1-42-lipa-1,5 4 | — 2~lipa-1)
Rep>0
12 0, 0<t<n/2 —2-lzp .
(12) . ! f(]+ 5 (2 ‘pr:(l—{-pz)-l—p’—-l],
tsin ¢, t>nf2 P
Rep>0
(13) tsin ¢, 0<t<m2 a +p2)—‘2{2p___g.-2—11:p x
0, t> 2 X (27 (1 4-p*) +p* — 11}
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[ee]
£t gpp=\ ePrea
0
(14) | 7 sin (af) N
n! pregpe X
x 2 (k) E)
0N=2m=n
Rep>|lma|
(15) | £** sin (at), Rev>—1 | 2740 () [(p i)™ — (p— ia)™| =
=T (V) (p? 4+ ) vi2 X
X sin [v arctg (a/p)),
Rep>|lma]
(16) | ¢~ sin (at) arctg (a/p), Rep>|Ima]
(17) | £*sin® (at) 27%1n (1 4 4ap™?),
Rep>2|lma|
(18) | ¢7' sin?® (af) 27 arctg (a/p) —
—27% arctg [20p/(p* + 3a%)],
Rep>3|Ima|
(19) | £ sin* (af) ls In (pﬁ;#ﬁ — I% In (p? + 16a%),
Rep>4|Imaj
(20) | ¢~%sin® (at) a arctg (2a/p) — 2"%p In(1 4 4a®p~?),
Rep=2{Ima|
(21) | ¢7*sin?® (af) 27%p arctg (3a/p) —
—3-27*parcig (ap) +
+ (3af8) In [(p* + 30) (p* + a¥)71],
Rep=3|Imaj
©2) | (ef — 1)t sin (af) 2y (p— ia 4+ 1) —
- Q—quJ ([7 + la+ 1)»
Rep>{ima|—1
@3) | (1 —e*)~tsin (af) 274y (p — i) — 274y (p + ia),
Rep>|Imaj
(24) (1 - e~t)v-1 sin (at), 274B (V9 P _’_ la) —274B (\"1 P ia) ’
Rev>—1 Rep>|Ima|
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o0
f.t) gipy=\ eP f(2)at
0
(25) Al Ie—- 9-1g-142 sin (ﬁt), o-4T (V) ay/2e2—‘.‘u (p2 - 2) %
Rea >0, Rev>—1 x {e¥ 15D _ o'z (p 4 if)] —
— e  FHD_ o' (p—ip)l}
. parcig @/m —ain |y p? /2]
(26) | Intsin (af) PN )
Rep>|Ima|
@7 | Intsin® (2 lat) Pt (02 + o) |ep arcig (aip) +
+ptIn (p* -0l —
—(p*+e*)Inp—alny),
Rep>2jlma|
(28) | rIn¢sin (af) —1n[y (p? + a)'/2 ] arctg (a/p),
Rep>|Ima|
(29) | ¢t Int sin (at), T ) (p2 402 %% x
Rev>—1 X sin [v arctg (¢/p)} X
XA () —In (p* -+ a®)'/2 4
+ arctg («/p) ctg [v arctg (a/p)1},
Rep>|Imaj
(80) | sin (%) (=2)'/2 {cos (27%p?) X
X ["s—C 27*p*)| +
+ sin 27%%) [*: — S (2791},
Rep>0
1) | £t sin (29) 27in [V — C (27%%)]2 +
+ 27w [Yy— S 272N P,
Rep>0
(32) | sin (2a'/2¢'72) rtligtiap=2l=2lp Rep=0
33) t" sin (2«'/21.‘1/2) (— 1)" 9=n '1/2,‘1/2P—n418—a/p x
X Hegpyy @'12allzp= 1),
Rep>0
34) | £ sin(2a'f2¢'2) = Erf (a'/2p~ /%), Rep>0




142 IJ. IV, IPEOBPABOBAHHS JATIJIACA 135

(20}
£ goy=1 e?r(t)at
0
(35) £72 sin (2'/2¢'2) a‘/‘-’p‘Q__in‘/:zp— MRV
X (pl2 — a) o™ P Erf (ia'2p~112),
Rep>0
(36) | £~ e sin (2a''217) — in'i2p g /P By (ot ep™ 3,
Rep>0
1o o1 s L
R R N L
Rev> — 1 2VFT2 p° cos om) expi 2 2ap 1) ,
Rep >0
3% | o 0<t<<b| abp 'K, (bp), Rep>|Ima|
sin [a (22 —b?%)* 2, t>b
39) | sin (ae”?) a PT {p) [Up (29, 0) sin a —

—Upyy(2a, O)cose], Rep>0

(40) | sin [a (1 — e )] a P (p) Upyy (20, 0), Rep>0

@n | ¢ —D="2sinla(l —et)''2] a' 12T (p + '5) (2j2)P Hp (a),
Rep>-—1j

42y I (1 —e=H"eginlale" — 1)"2], | ='°T (Yy— p) (a/2)P X

a>0 X [p (@) —L_p (@)1,
Rep>—1,
(48) | cos (af) o (pF + )7, Rep>|Ime|
(44) | cos(at) 1, a>0| (pP+ayt|p+ sh—@%m]
Rep>0
(43) | cos® (at) (p? + 2a%) (p® 4 4a2p)7,
Rep>2|lma|
(46) | cos (a?) p (p* +Ta%) (p* + a®)* x

X (p? 4 9a%)71,
Rep>3|ima|
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[ee]
£ gm=\ e? f(t)at
0
47 2n at) 2n)! a =
(A7) | cos™( PP T 2% . T  Oal? ) X
P)
{1+ _[__P[p“F(a)l_{_.”_i
p2p? +u) Ap2-Hdine )]
+ 2mt o™ }’
Rep>2nllma!
“48) | 0, 0<t<<m2 2yl e— 271p%
cos*” ¢, t>w/2 0 (22 L pn 2 - pdy .. (dn? + p2y
Rep >0
(49) cos*® ¢, O<<t<m2 (2n)! v
0, t> 2 p 22+ ph) (42 4 p?) .. (402 - p¥)
—2-lpn 1 p2
X {—e +14+5 4+
0224 p?) ... (4 - 1)2 4 p?|
4+ S }
(50) 0, 0<<t<<wnf2 @n)l e— 27107 (| . oTTPT)
cos*”¢, m2<<t<<(m+y)w | p12+pHde+pd... nd+pY
0, t>(m+y)=
m=1, 2, 3y ...
271 2n -+ 1y
(GO1) | cos™™ (at) TR T T F T
pii-a® , 1p?+a?) (p?4-9af)
{1 + 31—22 + 5lad +
[p2 +-al.. | p?+ (2no —a)?]
o @n4-1a®? }
Rep>(2n41){lma|
(52) 0, 0<t<<m/2 — @n 4 1)1 e—2"1pm
cos ! g, t>w2 | 2 pH e+ e @+ 24 p2)
Rep>0
(33) cosintl ¢, O<t<<m)2 @n+)ip
0 (w2 | PTehE oY e hEEe X
’ e 2"1pn 12 _|.p.
R By
+ (l’-l-P %) (37 4-p9) .. I(Qﬂ— 1)2 +P21}

BnF !
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(:')
f@) g(p)= 3 ePtF(t) dt
{
(54) | 0, 0<t<<m2 | Ont e 27pr(o- mmip4i )
costn+lg =2t < (m-tis)=w (12 4 p2) 32 + p2) ... (254 1)2 + p2y
0, £>(m4 1=
m= 1, 2, 3. ...
(55) | 0, O<t<m2| —(14p) e F'rmx
fcost, t> w2 X 27t (1 4 p*) + 2p},
Rep>0
(56) tcost, 0<t<<m/2 p2—14 e~ 271p® 9~1n (1 + p¥) -+ 2p)
0, £> w2 IENZE
 AEL
(657) | 7 cos (at) (p——'ifw X
n41 o \2m
x 3 =0t (G)T
0=m<n-1
Rep>|lma;
(58) | ¢ cos (at), Rev>0| 27T [(p —ia)" 4 (pFia)™]=
=T (p* + %) 7 x
X cos [v arctg (¢'p)],
Rep>|lma|
59) | £t (1 — cos at) 20 In(i +a*p7?), Rep>|Ima}
(60) | (1 —e )" cos (at), 27'B (v, p—ia) 4 27'B (v, p + ia),
Rev>0 Rep>|lma|
®1) | & Tem M cos (30, 27T (v) @¥/22 7 07 - 6D 5
Rea>0, Rev>0| X {e~ 2"“"7?!’0_, [oe'72(p —if)| +
e D [t (p + i)
. _sarigam i lyp et
(62) | Intcos (af) FEEeH )
Rep>|lmaj
(63) | 7' Intcos(at), (;2_*__: :;”w c0s |v arclg (a/p)] X

Rev>0

X Y ) —Inp* 4 a)'ls —
—arclg (a/p) tg { v arctg (a/p)]},
Rep>|Imaj
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®
f () gpy=\ ePf()at
0
(64) | cos () (%/2)"/2 {cos (27%p*) X
X [ty — 8 (27%p") | —
— §in (27%°) |} — C (27°pN)1},
Rep>0
(65) cos (2a*/2¢'/%) p'*I -f—inl/'-’al/"ﬁp“ Srgmalp
X Eri (ial‘rzp" 1/2)’ Rep>0
(66) | ¢ zcos(2a'/2¢2) wtepT 2 21p _a)y e P,
Rep>0
67) | ¢ “2cos(2a'l28'2) n'lrpT Hzp @P, Rep >0
(68) ¢t M2 cos (Qat 2 gt e) (—2)’%1/2[)'”_1/92‘“”’ X
X He,, (2'/2a"2p~ 112),
Rep >0
(69) | £ 'eos(22a'l2e'r2), r.”[D».w-x (#) +Dzv-1<‘ ”ll/“)]
Rev>10 i vp - e 2,
2+ Ysp¥sin (vmy exp (27 %ap™ )
Rep >0
(10) | @t—e)" V2cosla 2t —e)' 2] | mempy, (a2 — o))
0<t<C?
0, t>2
(7)) | ¢ Y2sha[cha—cos(t'/2)]" 2me™*P [0, (2ap, 4p) -
Rea>0 + 63 (2ap, 4p)}— ﬁl'/gp_ 1/2’
Rep >0
(712) | cos (ae™) a™PT (p) [Up (22, 0) cos @ 4
+ Upsi (29, O)sina], Rep>0
(73) | cos|a (1 — ™)) a PT (p) Uy (20, 0), Rep>0
14 | (€ —1) Yzcoslall — e '] w' 12T (p+11y) (2P Jp (a),
Rep>—1,
P ] -
@) | (l—e ) Yrcoslaldf — 1)'2) | 20!/ [T (p 4 1)1 (af2)P K, (a),
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£

g)={ erria

]

(76) | ¢! [cos (at) — cos (3¢)] 27000 ((p° + B¥) (p* -+ %) 7,
Rep>|lmal,|ImB|
(T7) | £ (cos at — cos fit) 2pIn(p® + o) (p* 4 8)7'] 4
+ B arctg (Blp) — = arctg (a/p),
Repz=|imal,|ImB|
. ; 28p
(78) | sin (af) sin (B¢) tp?+ @+ 82 [(p2 2 — )2’
Rep=|Im(xe x|
i Fip? —a? 4§37
(79) | cos (at) sin (8¢) P reraipete—py"
Rep>|Im(xtaxf)|
. p(p2+a2+E2
(80) | cos (at) cos (i) FERNCERE e
Rep>|Im (o + )|
1o ; 21, P2+ @+ B)°
(81) ¢t~ sin (a) sin (f¢) 27%1n PP re—32’
Rep>|Im(x a xf)|
(82) | ¢7!sin (at) cos (Bt) 271 arctg ;77—2:'-’1’_—{—-[12’
Rep>|lm (ko f)|
(83) | £ sin (at) sin @) 2laarctg 2P — 4
1 up
+2- BarCtgP‘z _a2+52+
2 P2+ (e — ¥
F T
Repz=|Im(xa+f)|
sin [(2n + 1) )
@) | —mr +Zp TF ami Rep>0
-1
85) | tgécos[(2n+1)¢ L A " 2m 1)
(®5) 1 tgtcos{@n+ 1] Fremre T - +<zm+l>"
Rep >0
(86) (2af cos at —t:in af) sin af 2—211 In <l _I_ 40.2)
Rep>2|ima|
(87) af cos a.lt; sin af p arctg ; — Rep > | Im a |
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4.8. O6paTHbie TpuronoMerpuyeckne (QYHKINN

f()

o0
g =§ ePt £ (t) dt

M

arcsin £, 0<t<<1
0, t>1

270ap™t |1y (p) — Lo (P)] —
— 27 lgpTle?

@

t arcsin ¢, bt
0, t>1

27 ap = |4y (p) — Lo (p) +
+pLip)—pli(p)+pt—
=27 lap 2 (L f-p)e?

3

arctg (t'a)

Pt [— ci(ap) siu (ap) —
— si (ap) cos (ap)],
Rep>0

arcctg (¢'a)

Pt =2 4 ci(2p) sin (ap) +-
-} si (ap) cos (ap}),
Rep >0

t arctg (ta)

p* | —ci (ap) sin (ap) —
— si (ap) cos (ap)| +
+ ap~! ci (ap) cos (ap) —
~~si (ap) sin (ap)],
Rep>0

(6

t arcctg (t/a)

P2 [w[2 + ci (ap) sin (ap) +
+ si (ap) cos (ap)} +
—+ ap™! [si (ap)sin (ap) —
— ci (ap) cos (ap)],
Rep>0

)

S 5 A
X e--i(v - 17,y arcetg t,

RCV>—1/3

27N 2T (v +2e) p 7 X
X e 2 HPHN (pr2),
Rep>0

(8)

FAde 1y (1 __I__ t‘-’)“/‘l - Ly X
X sin [(v — ;) arcctg £],
Rev>—1/,

—27 w1 p U X
X [Jy (p:2) cos (pi2) +

+ Y, (p[2) sin (p/2)],

Rep >0

®

£ (1 e
X cos [(v — 1j,) arcctg £],
Re\’>_l/g

27 e T (v 1) pT Y X
X [J, (p/2) sin (p[2) —
— ¥, (pi2) cos (p/2)],
Rep >0
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[ae)
f (@t glpy=1\ eP r(at
b
(10) | £~ Ml fepie ot 21z AT (v - 1) pY
X sin |8— (v— 1/,) arcctg £], X [J, (pl2) cos (p /2—[3)-1—
Rev>—1/, + ¥, (pl2) sin (pf2 —B)],
Rep >0
o 4+ 1/, 2-1p -1 - 2
(1 cos [(2n —}—(41}); a-rcrzos { \l (— D@ 17_[[))1/, 1, (bp) K,,+1/2(bp)
0<<t<<2p
0, t>2b
20!/
(12) | cos [v arccos (2-1p=11)] (n/2) s X
y 0<<t<<2b
bzt — 1T SIS x [1v,2- 1, 0PV 1y 1y, (B9) —
0, t>2b ~ Ly OPY 1911y, (OD)]
(13| o, O<t<a| me”"H@TOPL 271 (h—a)p)
cos {n arccos {2 —a - by (b — a)]—l”
¢ ~atlz@ —plle ’
a<<t<<bh
0, t>b
(14) | [tE+1) ¢+ x wf2ePD, _y, (@) x
X cos [varccos (1 4 ¢)71] XD_,_ " (21/2p1/2), Rep >0
(15) cos [v arccos e—t] 72 P
IR PB(PIZH 2+ 1 pi2 —v2 1 1]5)
Rep >0
4.9. TunepGoanueckue GyHKIUU
1) ‘ sh (a2) a(p’—a’)y,  Rep>|Rea|
@ | e plp*— a1,  Rep>|Real
@) | sh®(af) 20® (p* — 4a’p)”,
Rep>Z2|Rea|
(4) | ch®(ar) (p* —20%) (p* — 4a’p)7,
Rep>2|Real
®) | [sh ()], 216718 (2 e ip —v[2, v 4 1),
Rea>0, Rev>—1 Rep > Re va
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£ty g =§ eP f () dt
6) | Ich{at) — 1}, 27« 1B (a~p —v, 2v4- 1),
' Rea>0, Rev>—1, Re p > Reva
M| = 271 (pld 4 2) — 271 (pj4 + Ha),
Rep>—1
®) | ger 21 [ (pid 42 — b (pi)] — 1,
Rep>—2
% | the 27%(pMa ) =27 (pl4) — P
Rep>0
10) | +——7 (P12 + o) —In (p12),
Rep>0
(11) | ¢ —cthe Y (pl2) 4+ pt —1n (pf2),
Rep >0
(12) | 2 sh(at) 1n5i:, Rep>|Rea|
(13) | 0, 0<t<l| —Ei@—p)+Ei(—a—np),
2 sh(at), t>1 Rep>|Rea|
(14) | 2 shos), 0<t<1 1n—--—|—E|(a—p)—
0, t>1 —Ei(—a—p)
1% ] o, 0<t<!1| —Ei(@a—p)—Ei(—a—p),
tzch(at), t>1 Rep > |Re a|
i T (p/4)
(16) | - the In (p} )+21"r(p/4+1/»)
J Rep>0
! [ T (p/4+8/g)
an | +(1—=7) 21n g 8L i (p4),
Rep>0
(18) | 7' sh(at), Rev>—1| 2 TM[(p—a)y™—(p+a)],
Rep>|Rea|
(19) | £ ch (), Rev>0| 27T (%) [(p— )" + (p + )],
Rep > |Rea|
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f@®

=]

gpy=\ e s at
0

(20) , Rev> 1| 219I'(M) L (v, pi2 4 Ys),
sh ¢
Rep>—1
21y | ¢ tcthy, Rev>1 T (v [277% (v, pi2) — p7),
’ Rep>0
(22) | ¢t (ctht—=1), Rev>| 20T (W) & (v, pf24- 1),
Rep>—2
@) | o, O<<t<b| —i2en™ '2ev®il (v) (shb) ~ /2 x
(cht —chby -, t>b X QLIiT,‘; (ch b),
Rev>0 Rep>Rev—1
(24) | sin (af) sh (@) 2ap (p* + 4a*)72,
Rep>jRea|4 |Ima|
(25) | cos (at) sh (at) (ap® — 2a%) (pt + 4a%)7!,
Rep>|Rea|+ |Ima
(26) | sin (a) ch (at) (ap* 4 2a%) (p* + dat)™,
Rep > Re(* a x ia)
(27) | cos (at) ch (af) P (p* + 4ai)7},
Re p > Re (x a x ia)
1:[.] (a) - Jp (a)]
(28) e ” Sht! Rea>0 —pW—
29) e sht i), 2 <<y <2 | [ §eia singcosf
largu|<7t"2‘—4’ sin (z=p) 3
X cos (p8 — a cos ¢ sin 6) 46 —
—_ neipq’Jp (2)]
T
(30) | e~y Rea>0 Eml(—ﬂp)[§e”°”cos(pﬂ) db—
— zlp (a)]
(31) [Sh (t/2)12ﬂe—2a cth (f/?b’ 29— laﬁ/Q—- 1/31\ (p_ B) X
Rea>0 X[W—p.l..l/ﬂ.ﬁ(“a)_

—@—="9 W_p 17,5 (49)],
Rep>Re}
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o8]
@) g(p) =§ P (¢) dt
(32) | Incht 2 [ (pid M) — ¢ (pi4)] —
___p—-g,
Rep>0
(33) | ln(sht)—Int P In(pi2) —p~t — ¢ (p2)],
Rep>0
(34) | sh (2a'/2412) n‘/gallgp* Hzguip Rep>0
(35) | ch(2a'2¢'2) m'l2at2p Magnlp
X Erf(a'l2p™ 19 4 p7,
Rep>0
(36) 12 sh (2a'/2 ttie) n1/2p‘ 5/2 (pi2 + o) 4P x
% BEri (ailzp— 1/2)_ allgp—2’
Rep>0
BTy | £M2ch(2a'/2£19) z'12p="2 (p|2 4 a) e*/P, Re p >0
(38) ¢~ '2gh (2a'/2¢"2) nllzp—‘/ﬂeu/P Erf (allzp-" )
Rep>0
(39) | ¢ 2 ch(2atl2¢t)2) nllep = tepnlp Rep>0
(40) £~ Y2 gh? (o124 9) o Tntlep=Ua (2P 1), Rep>0
41) ¢ Ve cp® (al/’tlls) 2 ‘nllzp— e (g2IP +1),
Rep>0
(42) | t- a gh (2%/20' /2¢112) = (Qa)i/‘p“ ‘lzeol/l?[l/4 (a/p),
Rep >0
(43) | ¢ Mich (@' 2a"2te) = (22)'/1p™ P Ty, (alp),
Rep>0
a4y | ¢~ sh(2'zatl9gt ), T (2v) 2p) e P! x

Rev>—1f,

X [D_g, (—a'l2p~1/2)
—D_y, (a'2p=19)],
Rep>0
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£ ()

o0
gpy=\ ePrat
0

T (2\‘) (2p)-v e?—i’ap~l ~

@45) | £~ 'ch(2' 2t 2t),
Rev>0 X [D_gy (—a'lzp=12) 4
+ Dy, (a'2p™ '],
Rep>0
(46) sin th lig Cum. Mordell L. J, 1920, Mess.
cos ®1) gy (a2?) of Math. 49, 65—72
47 st|@v 4 1y et2gllz] OtHocuTeabHo npeobpasoBanuii
(47 itz en (nlizd2) Jlaunaca 3toit u Goumee o6uHX
Gynkuuii BuRa
ach (A 2) 4+ ben (Belle)
M2 {a2 4 2abch [(A By £t/ 2] + b2}
cM. Mordell 1. J, 1933, Acta
Math. 61, 323—360 wu Quart.
J. Math.,, 1920, 48, 320—342
@8) | (¢f—1)" " eshla (1 —e 2] 2T (p 4 15) 2PaPL, (a),
Rep>—1/,
@) | (et — 1)~ chla (1 — et)!2] ' I3T (p 4 11y) 2Pa7PL, (),
Rep>—"/,
(60) | th[27tx (e — 1)'/2] 2PL(p—1), Rep>0
4.10. OdpaTHble runepSoauyeckue (YHKIMHU
(1) | arsht 27'mp™H [Hy (p) — Yo (2)],
Rep >0
2] ¢ 0O<<t<<b | p 'K, (bp), Rep >0
arch (¢/b), t>0
3) | arch (1 4+ t/a), ple*PK, (ap), Rep >0
larga| <<=
(4) | tarsht n M#ﬁ) +

%

2p p’
Rep>0

-Y 1
-I—nH“m g
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o©
0] glp)y=\ ePs(t)at
d
(5) | sh[(2n-+1) arsh¢] O.nyy (P), Rep>0
(6) | ch(2narsht) Oyp (p), Rep=>0
(7) | sh(varsh¢) w8, , (p), Rep>0
(8) | ch(varshz) 'Sy, (p) Rep>0
(CI NI 0<t<<b| wK, (bp), Rep >0
sh {v arch (¢/b)], t>b
(10) | shivarch (1 4-¢/2)], wp e"PK, (ap), Rep>0
farga | <<=
(11) | (14#)~ "2 exp (narsht) 27 [Sp (p) —=Eq () — =Vn (D))
Rep>0
(12) | (14~ "> exp (—narsh¢) 27 (— 1)*(S, (p) + =B, (p) +
+aYa(p)l, Rep>0
oy~ 1/ =[Jd, (2 = J (p)
(13) | (14 3 exp (— varsh ) ‘L—W“]
Rep>0
h (v h
(4 | Sy, s (), Rep>0
ch (v arsh £)
(15) (t2 + 1)1/2 SOy v (p)) Rep > O
(16) | O, O<t<<tb | K, (bp), Rep>0
ch [v arch (¢/8)]
(2 - oyl ' t>b
(17 ch [v arch (1 4 #/a)} e*"PK, (ap), Rep>0
(2 +anyllz ’
jarga|i<<m
(18) | (@42 x (mi2)"/2p"2 X
X exp [2varsh (272 12)], | x« [Jv_i_l“(ap) J»_1/4 (ap) +
Rea >0 + Y1y, @p) Yy gy, ()],
Rep>0
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@

goy=\ err()at
0

(19) | (¢*+4a¥t)= "2 x (=2)"2p*l2 x
X €xp [—2v arsh (2~'a7))], x I‘lv-f“/a (ap) Yv_l/A (ap) —
Rea>0 "Jv_xh(ap) yy+l/4(ap)]’
Rep>0
20) | (@ —{-4a”t)"1/’ % (n/2)3/2p1/2 <
X {cos [(v+ ;) =] X
X exp {[—2£(arsh (lﬁzxal—lt)] + | [J”j:;f(ap) J‘i“_ }(up) *
_|_ sin [(v_l_ 1/4) 1‘] X 1/4—|-9( p) 1y —v (ap)ly
X exp [2v arsh (272a™1¢)]},
Rea>0 Rep>0
@1 (t3—+—4a’t)—1/2 X (n’?)algpl/’ X
X {sin [(v - !/g) =] X _
X exp |[— 2v(arsh éé“‘alrlt)l — * -*:lv ©2) Yy, _); @)
—cos [(v 4 1) 1] X T @) Yy (@p))
X exp [2v arsh (27'a"1¢)]}, Rep>0
Rea >0
sh [2v arsh (2-1a=15)) aPlaplie
(22) T et ! p [e""Hx/oq.v (2p) X
jargaj<<m X Hij, _ (ap) —
—e€ VMHL/J._v (ap) HE, 1, (ap)),
Rep>0
ch [2v arsh (2-1a-1f)] n'*/sp ‘ "
23) 3 4 dazpt/2 ’ (e H, 4+ (@) X
larga|<n XHL,,_»(ap)-Fe"'“x
il/;—v (dp) H1/2+v (ap)]y
Rep>0
(24) ¢+ 0, 0<t<<2b "
2 -1~ P
= [(:sa:c:b(zt)il/lz 4 onlz Kogrj, O K, 1y, 0P,
t>2b Rep>0
ch [2v arch (1 4- 2-1a-17)) p'lz
(25) U+ 20 ¢ 1 o)l 2mls ¥uPKv+l/4 (GP)Kv_lh (ap),

|arge| <=

Rep>0
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4.11, OproroHajabHple MHOFOYJEHbI
0
7 () g(p)y=1{ e f(t)at
0
4)) P, (¢) CymmMa creneneit ¢ oTpuuaTelsb-
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A B ppt 1 e =B 1]
+( ﬁ) ¢ @ -p)°
13) | [+ o'z +87  Rev<0| —2Yem~'yEy=2-1x
w el/2—ait D,_, (21/931/9,:1/2)
A9 | ol o' H g | 2T @R e fB2 0l
Rev <<l X D, (2'/28'/2¢'12)
(15) | Lo+ + p+8"2 1™ vi{@—gete” THEHRL
Rev>0 X 1, |27 (@ — B) £] [
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o

g(p)=§ et f (t) dt

@

(16) | l(p+a)' +(p—a)'2F" x| 272 Q) 1, () +
X(p+a)t(p—a) 'y + 21, (at) + 1,4 ()]
Rev>0
(0| Lo+ +@+"2 1™ x| (a—pe 7HETDI
X(p+ap 4+ X 1,127 (e —B) ¢]
Rev>—1
(18) | T 4Y)r=, Rev>—1,| ='iz )], (af)
(19) | T4 s, Revs> 1y, |« (2a) e, (af)
(20) | T (Y pr™, Rev>0 w20 (2a) 1%, (at)
@n | «R™, Rev>01 vt 'J, (at)
22) | a*pR™, Rev>>1 | avt™ J,_, (at) —v (v 4 1) 72 J, (at)
23) | r'R, Rev>—11| a™vJ, (af)
©4) | @ prR, Rev>0| 271J,  (at) —27 J,,, (at)
@5) | p* o R+ a*R™ cos (vi)], 14 cos (va) —
[Revi<I — v sin (va) §ox"1 Y, (ex) dx
t
(26) 1 (p+> ) PR, Rev>—2 | at], (af)
@D | T (v ) psy, Rev>0 | =''*a (2a) %], (at)
28) | a*S~, Rev>0 | U, (at)
29) | «*pS™, Rev>1| avt !/, (at) —v(v+ 1) £2I, (at)
(30) | «°s71S™, Rev>—1| [ (at)

r=@+a)'t R=p+4r, s=@"—a)'2,

S=p+s
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o0
gp=\errua £
0
@) | o ipsTiSY, Rev>0 \ 2, (at) + 271, (af)
(32) §7H(a S — a¥§87Y), 2a7tsin (va) K, (af)
|Rev| <1
@) | (p4%)s7™ Rev>—2 NERINCY
(34) | ay VY, Rev> —1 i e” P4 (ber, (af) 4 i bei, (af)]
(35) | ot (@ vVy — eimvavy ), I op-18imvi2 g (vr) X
|Revi<1 l X |ker, (2f) 4 i kei, (af}]

5.5. TlokazaTeabHbie GyHKUMM OT aprymeHToB p u 1/p

()| pte?p, a>0| 0 O<t<a
1, t>a
@) | pt(l —e9h), a>0 1, 0<t<a
0) t>a
(3) | pt(e? —e70P), 0<<a<<h | 0, I<t<a
I a<<t<<b
0, t>b
(4) | p (e —ebp), Oca<<b | O, 0<t<a
t— a, a<<t<b
b— a, t>b
(B) | p ¥ (9P —e70P), Os<a<<h | O, O<t<<a
270 (t —a)?, a<<t<<b
to—ay421(a*—05%, t>0
(8) | p%(em — g7bP)2, 0<ao<<hb | O, t <<2a
t— 2a, 2a<<t<<a--b
2b — ¢, a+b<<t<<2b
0, t>2b
(T)y | p3 (2 — 70P)2, O<a<b| O, t<<2a
271 (£ — 20), 2a<t<<a-tb

(b—a)—27' (t—2b)%,
at+b<t <2
(b—a)?, t>2

8=(p”—-az)l/"’, S=p+s, ‘U=([)2——ia2)l/2, V=P+‘U
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gip=\ ePr@a f@®
b
8) | pt (e —7P)8 Ossa<<h| O, t < 3a
270 (t—3a)?, Ba<<t<2a-4b
{30 —a)’]—
—[2t—3(a + 5)}*},
e tb<t<<a-2b
2736 —1t):, a+26<t<<3b
0, t>3b
9 @+t a>0] 0, 0<t<a
e—p(t-a\, t>a
(10) | (p 4 ) (p* — TP, 0, 0<t<a
a>0| rchif(t—a)]4
+ uf7t shif (£ — a)),
t>a
(1) | (p+w) (p*+ )77, 0, I<t<a
a>0| heos[B(t—a)]+
=+ wf™* sin [B (£ — a)], t>a
(12) | (p? + ¥t (1 — = 2mma™ip), alsin (at), 0<t<<2mnja
a>0m=12 ...]| 0, t > 2mnja
(13) | p(p? + a?)1(1 — ¢ 2mraip), cos (at), 0<t<2m=la
a>0m=1,2 3, ...] 0 t> 2m=/a
(14) | atpt (p+ @) (1 — e~ 2maTIR) | 2 sin? (2tar), 0 <t <<2mmla
0, t> 2m=n/a
(15) | pt (e — 1), a>0| n, ne<<t<<(n+1a
(16) | p~2 (e*? — 1), a>0| nt—27'an(n+ 1),
na<t<<(n-1l)a
A7)y | p7'(e®? 4- D)7, a>0]| 0 2na<<t<(@2n+41l)a
I, @Cn4Da<t<@n42)a
(18) | o~ (e 4 1), a>0] 22 (1 —(— " @2 —a) +
+ 271 (— 1)® na,
n<t<<(n+1l)a
(19) | p7 (7 —B), a>0 | (1= —p)na<t<(n+41)a
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o
gpy={eP st 20
1}
(200 | p (P —B), a>0 (1= (- tt—a(l—p*X
X [1—(n 1) B + nf"),
na<<t<<(n41l)a
1 sin (¢ + 2-1lac)
@) P+ (e 1)’ >0 Srgetan T
¢>0, ac£A2n+ )= o cos [(2n -+ 1) nt/al
T +2a 3 ;fcss —n(?n—})‘ man-:
n=0
22) | g(p) e+ a,¢>0 S (G)e—ac—an)
O=nltfa--c
@3) | gl (14 peorp, a>0| 3 (M)erfE—an
0=n=ta
(24) | a(p*+a) (1 e 2™ 7Y N L sin (at), 2n < atj(2mm) < 2n -+ |
a>0,m=1,2..| 0 2n+1<at/@mr)<<2n-2
n=0,1, 2 ...
(25) | p(p*+ a2 ' (1 4 e 2mraTioy cos (at), 2n << at{(2mm) < 2n -1
a>0m=1,29 .. 0, 2n-+t+1<at(2mn)y<<2n+4-2
n=20,1, 2, ...
(26) | a¥p! (p*+ @)t X 2 sin®* (271at),
X (1 - g— 2mma”ioy), 2n << at!(2mn) <<2n+4-1
a0, m=1,2 .| O 21 <atCmm <2n2
n=20,1, 2, ...
QN | @+ @) (14 ™) x a™! | sin (at) |
x(1—e ™YY 4~0
©28) | ppt+ay) (1 e ™) x cos(at), 2nz<at<<(2n-+ 1)z
x (1 — e~ " oyt — cos {at),
CnthHre<at<2n+2)=
n==0,1, 2, ...
29) | e+ (l—e?), fr+2 2 f{t—an)
a>0 l=n<t/a
(30) | pt(e®F — 1), a>0 (;), ne<<t<<(n-41l)a

n=290,1, 2, ...
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=]

g(p)= § e P f (t) dt

f()

(31) &P JRVE Yoy (2ai24'12)
(32) p—1/2eaip ’ 7t—l/gt_ 1jy Ch(2(11/2t1’2)
(33) P 3/2eﬁ/p a Yog— s sh (2a1/._,t1/2)
@4y | pileetr a Mag-1gt e o (2a' e gt )

— 2= g~ e Bixgh (2a'l2gt)
(35) l p-—v - ]gfl/p, Rev>—1 ‘ o v/2tv/21v (2al/2t1/2)
(36) l 1—e™%p a'leg Mg (2a'12gtl)

37 , P 1(2e.Ju/p

’ n” M2t~ M2 cos (24 24112)

(38) | p~tlremvip m Ve Hegin (202 4Y2)
(89) | pl2emoiP 27 b= Heg™ e gin (20! 22t E) —
— g~ Hegllz cog(2a' 2 4112)
(40) p—v~le—fl/13, Rev>—1 a- v/2tv/2‘]v (2a1/2t1/2)
5.6. TokasaTeasHble DYHKUMH APYTHX aprymMeHToB
() - ul/spllg’ Rea~>0 | 27 'n=egliey—32p—2 %t
@) | pe” “1/9!7'/2, Rea>0| 272 Yeglfe (2-1apt - 3) ¢~ %2
X e-—?":’at"l
@) | ple-l2rtr Reaz0| Erfc(@ 'a'/5¢~1%)
1/, : i
(4) p—?e _al/2p /-, Rea=0 (t 4 a;,2) Erfc (2-1allgt llz)._
o Hagta gl - 270l
) | plze#ie'ly, Rea>0| m'2g= % (2t — 1) ¢~ 720t
(6) p__l/:,e_ allgpl/z, Rea>=>0 n_l/gt__llae_ 9—2pf—1
(7) P 32— ali2p'/s , Rea==0 O 1/ tllge o
I —a'i2 Bric (21t /2~ 1/2)




Re a® =0

— (37 4 ag ) Bric (et~ ')
+ ﬁﬁgeu;j +5 B 2-tar - La 4 @tl/s)
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@
glp) =\ erruat F0)
0
(8) pn/2 —1/2e~!ll/2p1/2’ Rea >0 2‘—’1',’2,““1/2t*n/2"1.’2e"2_2°‘t—-1 X
X He, (2~ Hagtlag=1i2)
©) | p- I/Ee—“l/g pllz , Rea~0 Dvg ey v—tiz, -2 8atL %
X Dy, 2 Hagtleg—1iz)
(10) 2(p+g)*-1e—al/'-’p1/2, ReaZO e_ﬁt[e_iulhﬁ”i X
X Eric (21a'/2g— e — jgtl2gtl2) 4
+ gia 12842 p g Q-tafr gt
)
1fg o b/s
(D | P+t e, exp |— (271ap) 2] x
Reaz=0, Re3=0 X cos 8¢ -— (271ap)' /2] —
[o o]
X pmut gin (o2 ytle u
- §e ul gin (a'/2 g )u=+B._,du
12) | (s 4 9l "2, Rearmn | o tlresls T
— Be™ TE Bric (271at — V2 - pe'i2)
(13) p(plla —}—ﬁ)'—le‘ ‘lpl/", g e (0 Yy —
Rea* >0 — 2 laB i) g TR
— gaeaﬁ—i-ﬂzt Erfc (2-tag— it 4 8'%)
a4 | w7 @ e Bric (2~ Yat = "/9) —
Rea?>=0]| — ™ T8 Bric (2 tar— e + Be'ie)
(15) pl/z (pl/z+p)—l eAflpl/" T (2”‘ut‘l/‘~’~[3tl/3) X
Rea?=0 x e il g pre?® B o
| X Erfc Qg™ M2 4 ggtl2)
l' (16) p—1/2 (pllz_i_ﬁ)‘l e “Pl/g, P i Eric(Q—lat—'lla _'_@tl/z)
| Re o =0
1 (1) | p (g e, 2n” Magrigtiegm TN
I
|
|
i
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gp)y=\ ePif(t)at
0

1@

for practical applications, Bell Telephone

a8) | p o (pre e 5% Erfc (271t~ 1) —
Rea*>0 — 2n Malgliag TR
4 (2t aft— ) e T
X Erfc (271at™ 2 4 p¢'/2)
(19) P 1/ (pllz + 3)—2 o™ apllz, 9p 1_/2t1/._,e_ 2-ta2f~1
Reo*>0 — (2Bt 4 a) € TH x
x Erfc (2 tat™ iz 4 pe'/2)
Cum. takue Campbell G. A. and Foster R. M., 1931, Fourier integrals

Laboratories, New York.

j

(20) | (p—1)-"ze- ""1/2, Rea®>0 | =~ 'iz¢™ 2t {exp (— 27%a2t) —
[oe]
o \ PR At (* — a*)~ L/g X
0
X Jy [(u? —at)i2] du}
1) p—V,Z—-l,'ee “ﬂ_"v"’ =1z = Moy~ Vi2p—3i %
Rea>0, Rev>—1 Xos?ulq—vﬂe-—r:uzzﬂ %
0
x J, 2"t u'12) du
22) | p~texp [—aip=t (p2 4 1)1/-.", PERIETATE {Jv Qa2 ey —
Rev>—1 0 )
e S Jy (2t 26t 2) gy (w2 = a2)ti2] du
(2~ an)liz
0
(23) | etP gt b>01| 0 0O<t<<l
aby J, (ay), t>b
(24) | rtebr, b>0] 0, O<rt<<b
Jy (ay), t>b
23) | (1 —prtyeor, b>01 0, O0<<t<<h
t —b\!2
o <ﬁ‘5> Ji (2y), t>b
(26) | rEG+rl)e?, b>01| 0 0<<t<<d
. a-‘ly‘ll (“y), t> b

Y= =)' r=(p* fa¥)’'
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foe)
glp)=\erfua £(2)
1]
(27) | e7bP — priegir, >0 0, 0<t<<b
aty™1J; (ay), t>b
(28) | rIRM2ebr, 601 0, 0<<t<<b
22~ V2 (4 4 )~ V2 cos (ay),
t>b
(29) | ar— 1R M2 b7, b>01] 0, 0<t<<bh
2'em et 4 by 12 sin (ay),
t>bh
(30) | a¥r iR vebr, b>01( 0 0<<t<<h
Rev>—1 (t—b)”‘”z (t+b)“'/2 J, (ay),
t>b
@1 | 1—gbirp af (14 23t)" 12 U, [a (22 280)"2]
(32) r—lRl/-.'e.G(P~") olfag -1z (t +28) 1/, x
X cos [a (£2 -+ 28¢)"/2]
(33) — = Uagh(p = 1) 2 2m - Me g foogy -2 x
x sin |a (£2 4 28¢)"/2]
B4) | @rR Ve BP, Rev>—1 | 2@+ 28" J, la (¢ + 286)' 2]
(35) | ebs —ebp, b>01 0, 0<t<b
aby~t, (ay), t>b
(36) | s~lebs, b>0]| 0, O<t<<b
10 (ay), t>b
37y | pstebs —ebp, b>01 0, 0<<t<<b
aty™', (ay), t>b
(38) | (pst—1)es, b>0] 0, 0<t<b
t
C+¢> Iy (ay), t>b

~d

y=(t*—b9)',
R=p+r,

r=(p* 4oz
s=(pt—a

2)‘/:
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gpy=\ e f@at f(t)
0
(39) | s2(b+s7Yeds, b>0] 0, O<t<b
a~tyl (ay), t>"b
(40) | avsT1Svebs, b>01 0 O<<t<b
Rev>—1| (¢—6)2 @ +b"21, (ay),
t>b
{@n | =94 a3 (82 + 28¢) Ve I Lo (22 4 2p) "))
@) | s lete-s I la (% 4 26¢))
(3) | 1—ps=lfP =9 —a(t+48) (¢ +280) V2 x
X Iy la (22 + 282)" /2]
(44) os ls— veﬁ p- s), Rev>—] tv/Q(t_'_QB)— v/2lv|a ‘t2+2ﬁt)1/2]
45) | @+ap4p Y x 0, 0<t<b
XIlp+2+8) + (27 (@ —B)) ™ (¢ — )% x
Fpta e+ x X (£ b) = THEHBE o
X exp [— b (p+ o) 2(p + 8"2], X1, 27 (@ —B) ],
Rev>—1,86>0 t>bh
(“6) | (p+a) "2ip+p % 27 @ — B 72 (¢ + 29 V2 x
xlp+2" @48+ X exp [— 271 (a4 B) (¢ 4 7)] X
+o+a) o +p" % X 1,27 (e —8) (e + 211)"/2]
x explip—1(+ )" (p+ 8"}
Rev>—1

5.7. Jlorapudmuyeckue ¢GyHKUUH

M

ptinp

| —mn e

g np

M+t +...4 in—
— In(y£)] £*/n!

y=@ =" s=(p*— )", S=p+s
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gpy=\ eP r)at
i)

£t

. -y S - 1g
®) P Inp 1:3:5... (21 - h=l/e X
2(14 . '
| X [2(1 4 3 gy —
! — In(4yt)]
4 ’ v p in p, Rev>0‘ £ [y — Int]
o NEN e % {in (B —a) — Ei [(x — f) £]}
‘ (6) a(p*+a)tinp cos (at) Si (at) +
-+ sin (af) [In a — Ci (af)]
(7 pp*+ e ting cos (af) [In a — Ci (at)] —
‘ — sin (af) Si (af)
; (8) ! p (I p)? l [1a (y£)]* — =2/6
ORI CGO | ey —o
a0 | p(npy | A —manE 41—
\m) [ p (In p)=, a>01 V¢, a—1)
. P+ e _
(12) | b .
sy | 1n§i§ +B—a (at~! -t & o — (Bt 4 72) B
(1) ’ pl In (p* + o) 2¢i (at) + 2 1na
- 2 4 g2 2
} (13) In £=+a=' 7 |cos (at) — cos (t)]
(16) | pin ZEE 2 1 cos (t) + 8¢ sin (3¢) —
’ — cos (at) — at sin (af)]
P+ A2 opm ot at
(17) in m 261 cos ()\t) (e Bt [ )
[ +u'l2+ w45l ) — —
(s p+ ot znl/‘z,‘/) {lo (2 — B) —Ei [(f — @) £]}
7%8 I. Beiltmen, A, Dpaeiiu
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(o]
gm=\ ePf)at 4G
0
(19) plinr Ina - ci (af)
20y | p*lnr, Rea> 01| t{loa—- a1 sin (af) + ci(af)]
enl artinr 271 sin (at) [m (";t> — Ci (Qat)'_l +
—+ 27! cos (at) Si (2at)
22) priar 271 cos (at) [ln< ) Ci (‘Zat)} —
— 271 sin (at) Si (2at)
(23) | pin(rip) t* [cos (af) — 1] 4 at™! sin (af)
@4) | rin Ef—’-—- a 2 1ot~ H, (af)
25) | proiinitl * r « — 2 tzaH, (at)
(26) l rtin R ina J, (af) — 24z Y, (at)
@) | wr*mR t1J, (at) Ina — 27 tnY, (at)] —
— a”! cos (af)
(28) ’ priin R £ 14, (at) In @ — 271z Y, (at)] +
-+ o™ sin (at)
(29) ‘ p In (sip) t* [ch (at) — 1] — a1 sh (at)
@30) | stins s (at) In o -+ K, (af)
31) | as®*InS t{l, (at)Ina — K, (at)] +
+ a™t ch (af)
32) | ps—®InS t\ly (at) lna 4 K, (af)] +
-+ a7* sh (at)
(33) | 2042 -y Yz - 1 fax —ell, (3t) Ei (— ¢)
1At DB+ D+ 1282 - 12
(AF DB - (42 2Bz iz’
rae
A2=p+8 B*=p—p

r=+a)" s =" —

ag)lhr S =p + s
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5.8. Tpuronomerpuueckue Gyuxnuu
®
gip)y=\ eP f()dt /(2
0
(1) | p7*sin (ap™) bei (2a'/2¢'12)
(2) | ptcos(apY) ber (2a'/2£'/2)
@) | p~ sin (@p) n g e gh (2120t 12t 2)
X sin (2'/2a'/2¢'/2)
) | p Mreos(ap™ o Uegm i ch (22t e tin)
X cos (220" 2 4'2)
®) | p~*sin (ap7?) n = gt ch (21 a2 gty i
X sin (2'/2a'/2¢'12)
®) | p~ 2 cos (ap™) x Heg ~ Uz gh (2'2at 2 gt 2) x
X cos (220" 2 te)
(M | p77tsin (ap™), Rev> —2 | (¢a)/*[cos (3nv/4) bei, (2a'/2¢'2) —.
— sin (3nv/4) ber, (2a'/2£'/%)]
(®) | p ' cos(apTl), Rev> — 1| (£/a)**?| cos (3rv/d) ber, (2a'/2¢'12) 4
+ sin (3nv/4) bei, (2a'2¢'72)]
(9) P 1/ae—a'/='p1/‘-' sin (allip'“) e 1/2t_ 1/g sin (2"|at _1)
(10) | p~ e~ w2t e (o 2pti) nm g M2eos (2 Vat )
(n | p# Yesin(a V2p ), a M4 e x
Rep>—1" X oFs (w41, 3y 27%7)
(12) | p~ "~ teos(a™ 'izp- M), [T+ D X
Rep>—1 X o'y (o +- 1, Y — 27%a71t)
(13) | T+ p™ X £ @24 1) X
X sin [{2n + 1)arcsin (p~ /%)), X oFy (=0, 1y v 4ty ¥y 1)
Rev>— Hy
(14 I'(v) p~ ¥ cos |2n arcsin(p~ tz)], t* Ly (— n, oy, My f)
Rev>0

81:
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<@
g(p) =t\> e~PLf (¢t) dt r{)
(15) | ptarctgp ‘ —si(f)
(16) | p~tarcctgp \ Si (¢)
(I7) | arctg (ap™) ; ¢t~ sin (at)
(18) | parctg (ap~) —a l £2 [at cos (af) — sin (at)]
(19) | 1n (p? + a%)'/2 arctg (ap™) I — 71 In (y¢) sin (at)
sin Ip -} arclg (ap -1 .
(20) W sin (at 4 B)
cos [B -} arctg (ap— 1))
(1) ey e cos (at + B)
(22) | arctg [2ap (pf =+ 38)] 261 sin (af) cos [ (af 4 82)*/2¢]
5.9. MunepGoauueckne GyHKIHU
t 0, dn—l<ta<<dn$1
W 7eEy a>0 5 dn+l<tla<dn+3
1 t— (— 1*(t — 2an),
@ P2 ch@p)’ a>0 2n —l<tla<2n-41
3) Es—hlw)‘ a>0]| 2n, on—1<tha<2n41
4) m, a>0!2n(t—an), 2n—1<<ta<<2n-+1
(5) FER) 8:(2_11‘“_117) ) | cos (at) | — cos (at)
a>0
(6) | p!th(pa), a>0| (=1, n—1<2at<n
(1) | p~*th(ap), a>0| a+ (=" (2an—a—1),
n—1<2'%<<n
(8) | p'cth(ap), a>0| 2n—1, n—1<2lgt<n
9) | p2cth(ap), a>0| 2n—1)¢—2an(n—1),
n—l<2lag Yt <n
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jee]
gy ={ errat f )
[\
10y | a(p?+ ¢ cth 27 e np), | sin (at) |
a>0
(1 | p~ esh(apmt) 27 'am Yrg e [ch (2a! 21 2) —
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5.10. OproronaJjnbHbie MHOTOYJEHBI
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5.11. Famma-pyHKkunsa, HemoJHbie ramma-odyHKIAH, n3eTa-hyHKUUA
W pOJACTBEHHBIE UM (DYHKIIHH

fo o]
gpy=\ erriya /()
0
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() | 227 (p) |T (p/2 + n/2 + 115) X 2 (1 —e %) T, (e )
X T{(p2—nf24 1))
-al
(5) T ‘Z _T_ Z) ({ +p)nv I ("’ f’_u —-n) (1 - e—f)@"u“ﬂ—l X
Re(@—a)>n X oFy (= §—1—n;
B—a-—n; | —¢)
Tlp—n—p) . Pl u e
® | TEerarrn X Tar s iPy T (cht)
TR-1p+n—p+4+ N
T ip—atetl
Rep>—1tj,
(1) | Twimrip4n (T LA
Tip +NTip+a’ TG+o—a—p)
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®) | 27 [cos(ep—B) J, (ap) + = Hege 4 dany)/2 e
+ sint (ap — B) ¥, (@p)], 21220 T (v + 1/9)
Rev>—1, Rea>0 | Xsin[(*/y— v)arcctg (27'a"'¢) 4 B]
©) | preeP B (ap), g 2uoain”
Rev>—1j, z}2020) T v + 17y
— w2 <<arga << 3w/2
(10) | T (v YY) prel2HE (ap), in= 22t = Vg Y (¢ Qair)Y — e
Rev > — 1,
—3n2 << arga < wj2
(1 | p U, (alp), Rev>—1| J, (2a'/2£'13) 1, (24124 12)
(12) | TOeHHTQ)p N, (4a)p), (2a)* M1 Fy (v 1, M2,
Rel>0 N2 4ty —aft%)
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o«
gipy=\ e f(t)at f(t)
0
(13) | p e 8PN (2apyY), J, (28¢'2) 1, Qae"'?)
Rev> —
(14) PP+~ Lap—appr+ U7t o J, (£) Jay (2a'/2¢2)
X‘]v(;&'i>7 ReV>—l/§,;
a3y | p g, (p V), A= v v+ i — 1)
Re(p+v/2)>0 T4y r o+ 1
(16) | (p* 2 7"/5! 2! om= Vgl = ¢
x B [(p* +a)'2), X (£ 4 2i)" = Vo
Rev>—1), X Jy _ap, 2 (22 4 2it)*12]
(A7) | T(p+ ts) (al2)PJy (a) a2 — 1)
% cos[a (1 — e=1)!/2]
(18) | T(p) (2/2)"PJpy, (a), (1 — ey, [a (1 —et)'l2]
Rep>—1
A9) | p'2J, ay (ap) Iy i ap)+ | (m2)7 (88 datt)” 2 x
+ yv+ ', (a[l) yv -1, (aﬂ)], % e?varsh (2~1a—1f)
Rea>0
20) | p' i w0 Sy _y @)+ | (27280 - datt)T M2
Yy, Y, X {eos [(v + 15) =] X
+ ll4+\'(‘1p) 1/4;\;@”’)1; % e-?varsh (2—:a—l[)+
ea> .
+sin [(v+ '/,) =] X
X p2varsh (2‘la‘11)}
210 pl/z[JH_,/4 (ap) ¥, _y,, (ap) — (ﬁ,fg)“3/2(ta+4a2t)—1/z X
—J, 1, (ap) yv+ Vs (ap)]: % e—.Zv arsh (2—1a—1f)
Rea >0
@2) | P72, v (@p) Yy, (ap) — (7/2)~ M2 (88 4 datt)” M2 %
-11/4- y (2p) y1/4+»(“l’)], X {sin [(v 4 */,) =] X
Rea >0 X g~ Darsh @la”lh__
—cos |(v+1/;) ©] X
X e2v arsh (2‘la“ll)}
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@
=§ ePtf (L) dt f()
0
(23) | Jy_p(@ Y, p(a)— 2772 sin (2vm) K, [2a sh (£/2)]
o J v-p (a) yv—p (a)v
Rea >0, |[Rev} <<,
‘ djp (et} 9 ;
24y | Jp (a)T—Yp (2) el — . Ko [22sh (£/2)]
Rea >0
o= ; 1\ a (p? ontle £2
2| » 2H‘,"s (Pa_/; HY <5’£{>, a.cos (g) { 1/2 i/ {a ) X
a>0 at?
X J_a 8 ( T@)
26) | p~ 2 HO (2" e~ 1p) X % (2z/u)‘/2
X H (271a"p) X P2y l(1 4 a2y 2] x
X Py [ 4 a2e2)' 2]
@n | ptrHY L, (ap) HE, | (ap), 4 [m3t (82 4 da?)) Ve T
Rea~>0 X {ch [2v arsh (271~ 2¢)] 4
+ i sh [2varsh (270 18)])
(28) | = I (2) - 2) et mip=2h 5¢ 220 4 1) ar*t x
X H“(p/a)[ | (pla), XFs Clotp+v Ye—p+v,
1 1 -
A — /2+P'_Vv /2_}‘-—\"
Red>—" Yoo MMy M1 —27%%F)
+ ida? (P'g . v") £2M+1 X
XFy (It IT4v—p,
T—p—v I p—v %y A1,
Ml 2
@ | T +u)p PHN @V ) x| 2 T M e (g
% Hﬁ) (al/‘-’pl/ﬁ),
Rev>—1,
(30) plle [H$,h (allzpllz) % o= Yog—3/2 (4v +2) praliat %
x HZ, \(a'/%p"2) 4 X W_tgy vy, (alt)

Y, () 1 )
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5.15. Monudunuporanunie dynxkuuu beccens or
aprymedToB kRp u kp’

o0
g =\ e? @) at /(@)
O
(y | e, (bp), b>0| =~ (@0t—e)" " 0<t<<2b
0, t>2b
(2) | mbe b2l (bp), b>0| (b—1)2bt— t2) '
0<<t<<2bh
0, t>2b
@) | e rreTor 27 (b —a)pl, 0, 0<t<a
b>a=0 cos <narrcos—t—5%—b>
n¢—all2w—plie
a<<t<<b
0, t>b
Sl2embpr2yy cos (2mv) (bt —¢2)~ ¥ ~ !z
4 e TPy (27p), ,
) L v1/9 8" ( 7) 0O<t<<h
Rev<<'p 0>01 g @2nv)2—bt)~ "~ 172,
t>b
(B) | T (1) e PP x (bt —2) =i, 0<t<b
X b pV1, (27%p), | 0, t>0
Rev>—1, b>0
(6) T2 fnye? 2 x = 1 Tl(’ﬂ 2 C (2 — 1),
X007, (270p), | mbt BT 0 ;
<t <<
Rev> —1, b>0
ev s 0> 0, t>b
) T2 p I (ap) n 2% YT (v) [2a (¢ — 2ak) —
e —(t—2ak)2P s,
a>0, Rev>—1, R=0,1, 2, ...
20k <t<<2a(k-+1)
(8) K, (bp), b>01 0 0<t<<d
yh t>b

y=(— '
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o0
gp)y=\ e?f()at £t
b
9) | pK, (bp), b>0]| 0, 0<t<b
arch (¢/b), t>"b
(10) | &, (bp), b>0| 0, 0<t<b
bty t>b
(1) | piK, (bp), b>0]| 0, 0<t<b
b7y, t>b
(12) | K, (bp), b>0] 0 0<t<<b
y~tch[varch (b)), t>b
(13) | p7'K, (bp), b>0]| 0, 0<t<bh
vt sh [varch (£.5)], t>b
(14) | T (v ) pK, (bp), 0, 0<t<<bh
b>0, Rev> —1/g 2fvﬂ1/~.7b~vy2v-1’ t>b
(13) | 2% T (2u—+ 1) (p b)Y K, (bp) | 0, 0o<t<b
Rep>—1, 6>0 n‘/sym-l X
X oFy (p—v, ptv; 2041y
1 —£2315%),
t>b
(16) | €2PK, (ap), larga|<m | (£24-22t)" "/
an | &K, (ap), larga|<m | a= ! (£ 4 a)(22 - 2at)7
(18) | e*PK, (ap), Jarga| <= ' (22 4 2at)” Y2 ch [varch (1 + tla)]
(19) | p~'e*PK, (ap), targe|<m | arch(l -+ t/a)
(20) | ple*PK, (ap), larga| <= | a=! (¢% -+ 2af)™ s
Q) | pek, (ap), larga | < l v sh [v arch (1 + ¢/a)]
(22) | p7e*K, (ap), 22T+ )] x
Rev>—1, |argal<n X (20) 7Y (£ 4 2a£)” — U2
(23) | preP K, (ap), 27 Magliagm e
Rep<ly, |arge| <m X (£ 4 2af)" M2 e
X PE{ (1 1)

y=(& -
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oo}

g(p>=§ e PLf(t) dt

f(t)

Rev>—1,, Rea>0

(24) e“p2K0 (ap?), Rea >0 | 927 2= etz o
¢2
x exp (—6;) o (1s:)
@) | PPk, () Rea>0| (220 exp(— &)
@) | p= ek, 0t Rea>0| S0 (), £)
27) | T @4 1) p 8Ky, (ap?), R A

5.16. Moandunuporannsle GbyHKUUH Beccemf KpPYFdX apryMeHTOB

@ ‘ v (2p), Rev>>0 | a'f2t= ez (2q'/2¢'12)
(2) ‘ pl Q“IP): Rev>1 a.ZV\('m (Qa‘/ztll-g)
@ | o1, 2ap), Reve 1| X7 (2207210
4 | P71 2ajp), Rev>—2 a—l/‘_’tl/gW\(.b) (2a!/2¢112)
. 20 avt)""“_‘
3| p U‘,(—p—>, Re( +v)>0 mx
X 0F3<V+ 1, )\—}-\-’
>\+;+ 1 . T:‘ﬁﬁ)
(6) ] - ‘_/29“/”[1/4 (alp) 2! (.?a)'l/ﬂ"ﬂld sh [(8(1[)1/2]
(7) P ’/ge—u/p 11/4 (G/P) T ! (Qa)'—l/4t_ 34 sin [(Sat)llgl
8) P-”Qea/pl_lu (a/p) ! (2a)~ Hag= *lach [(Sat)llzl
©) | p~ e PI_y,, (aip) 7 (2a)™ V4 4 cos | (8at) 2]
(10) | =p™ 2P Iy, (a)p) 2 Uig= Usg=2s ch [(8at)'/2] —
— 9~ ag=Yag=la gh [(8at)'/2]
(1) | p~ e P 1y, (aip) 2= ""1a= %44~ /s gin [(8at)!/2] —

— 27 Vag™ Vag= ¥4 cos [(8at)! 2]
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[ee]
gp)=1\ ePtf(s)at £(t)
b
(12) "P_“'"‘ea’pl_s/;; (aip) 9 Hag= ag= 314 sh|(8at)l/‘—’]__
— 27 e Mg M e [(8a2)" 7]
(13) np 1/2e#a’p1_3/4 (alp) — 9= Uag—ay—= 31 g [(Sat)l”"-'] _
— 2= g1 cos [(8ar) 2]
(14) | p~ P (aip), Rev>—1| {I,[(2at)"2]}?
(15) ( p~ e P I (xp), Rev>—11| {J [(2at)"?]}?
(16) | p= ' 71 (alp) Rev—1, | ()" 2 1y, [ (8at)'""]
(]7) ! p‘l/ge'o(/p [y (ap), Re ‘J>—l,'2 (1-\;[)'""‘_"12\) [(Sat)l/g]
(18) | p P 1, (alp), et
Re (% y>0 | To+hliaty
(x4~ X Py (v Yy 21, by 2af)
a9l p= 2P (alp), _g_valkfv; "
Fiv+ Hr@A-+w
Re (A +v>0 X (Fo(v 41 241,
L4y —2af)
20) | p~'"*sh(alp) I, (2/p), 27w e ey [ (Bag)' 2] —
Rev>—") — 1., |(8a2)12])
@ | o~ xch(aip) 1, (alp), 27 'm Mam Ve g, [(8a) 2]
Rev>—1, T g 820
(22) p- le(a2+ﬁ2)/fp [\, (2a.8/p), Iv (2atl/9) 1\) (QBtl/:)
Rev> —1
(23) - = 2 4-52)7p 1, (2a8/p), J, (Qatl/z) J, (2&1/2)
Rev> —1
(24) | 2p7tsh[(e® - §%)p] 1, (203]p), 1, (2at"2) [, (28¢112) —
Rev>—1 — J, (at72) J, (2¢"12)
(25) | 2p7'ch|(a® + B)/pl 1, (248)p), 1, (20812 1, (28¢112) 4-
Rev>—I1 40, (2at'2) 4, (28242)
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[ee]
g(p) =§ e~ Pt f () dt f(t)
(26) | 2" 2 P CY (pIn)on (1), (— DYatfe = (2 — g2)¥ 2= e
r:(p::_*__,l'.')ll:' ><Cy (t — 1}X
X 1y, [a (2t'—12) I
0<<t<<?2
0, t>2
@ | me P I (p? a2 (2 — 1" Y2 cos|a (26 — 1)),
0<<t<?
0, t>2
(28) pl/‘"’[l\,.,/4 (b 1_ 1y, (bp) — 2%/2 cos (v arccos (2-1b - Lr)|
72 (b2t — ytle '
=l (bp) 1_v+1“(b/7)] 0<t<2
0, t>2b
(29) 2 6h (a/p) K, (alp) w7 e Mg [(8at) 2] o+
427 atizng= Uzy, [(8at)' /2]
30) | p~zch (afp) K, (alp) w Ve [(8at)' /2] —
— 2 gty 1 Yy [(81[)1"2]
(31) [ a'izp 2t PR (alp) (20)~ Sl Ga'I2
@) | ="K, (2alp), 2Tl
X Sy (v—1, —v—1,
A <0 2 » 2
Re(d %) A 1y A 2 tar)
(33) | p~ "' PK (alp), 2r ™ M= 12 cos (i) Ky, [(8at)' 2]

34) | = pT T PK, (alp), — ¢ 2 sin (vm) Jy, [(Ba)' 2] —
[Rev|<<l — 7 Ve cos (vm) Yy, [(8at)'/2]
(35) KO (,zl,l._,pllg), 2-|t—le—2"2al‘l
Reaz=0, a 40
(36) al/s) -1 2 (al/n 1/») e——2"'—’at‘l
Rea=0
(37 '—1/9 I/QK (al/" 2—»2,:—- 28~2—2at*1

Rea>0
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[ee]
glpy=\ e f(t)at 1)
0
(38) p—‘/gKv (Qallzp‘/z), R e b %
Rea>0 XKW% (27 tat™t)
(3N q“lip"‘ ‘”‘2[(V (2a1/2p1/2), 92— ltv— le~ aft
Rea>0
(40) b oa- Ve (2a1/2p1/2)> 27 gyl it
Rea>0
@ly | p?7 'K, (22" 2), 9= 1™ Y2 (v, aft)
Rea>0
@2) | pletrK, (222" 02), 2~ = 1) e el
Rea>0 X LY (aft)
(43) | 213" 1Ky, (20121 12), AN AN
Rea >0
(44) | r'K, (br), b>01 0, 0O<t<<bh
a”!p7! sin ay, t>b
45) | 2'':@= YK (br), 0, 0<t<b
Rev>—1, o'l vp= vyv—llgjv_l/g (ay),
t>b
(46) | 2o~ Yep PR (8r), alle=vg=v (g2 4 opey 2 e
Rev>_l/2’ ,al‘gB' <7 X ‘]v—-l/2 [(l (t2+23t)1/21
@7y | 2K, (bs), 0, 0<t<b
Rev>—1/, <:L1/=""b—"y“‘‘/‘31‘,__,/2 (ay),
t>b
48) | 2'em Yegm 2P (Bs), alle=g= Y (g2 opey 2= e i
Rev>—1), largB| <= x 1, ._1/__,[‘1(t2+2ﬁt)l/2.|
€/PK, (@ cos [c (ef —1)!2]
@9 | o5 ¢>0| 5071 s
aPK, ()
VP -1 (of __ 1\/2 f__ 1)t/
50 | T 27 (e — 1), [2a e — 1)'Ve]
Rev>—1,a>0

r="+a)'h s= (=o' y = @ — o)l
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o0
gpy=\ ertft)at £ (2)
0
(51) J, (a‘/ﬂp‘/z) K, (allzpllz), 271471 (2 tat™Y)
a>0
52) | v, (a'p' ) K, (a'/2p"!?), -1y, (27 tatY)
a>0
(53) | 1" (d'12p'2) K, (a'l2p")9), 271 11} (27 tat™)
a>0
(54) | HO(a'12p'I2) K, (a'l2p'l2), 271V (2 tatY)
a>0
1/, {(— 1Y cos [ (272 4- 1/9) arccos (27167 1¢)]
(55) | p 1y (bp) Ky 1y, (O), o1z (4b2t — (B)|L/2 ’
b>0 0<t<<2h
0, t>2b
(56) K, (a‘/;’p‘/v + p‘/’z ‘/2) % 9—lp=1,= 21Nt X
x 1, (a'/2p'l2 — gtizp'ly), X1, (27 (2 —-B) 7]
Rea >0, Re ﬁ >0
BT | 1,127% (r —p)] x 0, 0<t<b
XK N2 (r+p) | (62— b3 V2 gy, [a (22— 5)12],
Rev> — 1, t>b
(58) | Lp (YK, _p(c), 271, [2¢ sh (¢/2)]
¢c>0, Rev>—1,
(59) p‘.’v [KQ\, (allo l/u)]‘l 9— ]n1/2av._1/;,t_(y., 1/28_2—1”le
Rea>0 x W,,, (a/f)
(60) | &' TIPL,, (27 lap) x w (@)’ T a7 x
X Ky, (27'p), X (@B+07"7 l/4P2v - l/2(2)’
jarga | <tm, largfl <= 2=20 B8 e+ t)(B4t)—1
©1) | p"1* Ky sy, @) x 271 (o) eallag lem BT ¢
< Kv—l/f_, (al/spllz), X Wl/z, v (2/2)
Rea>0

r=(pz + a?)‘/z
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(=]
gp)= § e (t) dt 1)
62) | p'* K, 11, 00K, _ ., (bp), 0, 0t <2
2>0 2l ent /2 ch {2v arch 2 16 1)
@3 — 4p2ntle '
t>2b
(63) | p'e K, Ly, (ap) Ky i, (op)y | (202 [ (¢ 2a) (£ 4 42) )7 e
larga| <= X ch [2v arch (1 4 272" 1#)}
(64) | K, (a'12p'2 48" 2pt 2y o= = lpm T ket
% K, (a"12p's — glizptl2), XKy (2 @ —3) 1]
Rea >0, Re >0
65) | K, lp" 2+ (p—1)"2) x 2 g Ve itk (,2)
XK, [p'/2— (p—1)"]
66) | K, [(AS/a)' 2| &, [(1a:S)' 2], Y e e Y TN
Re (A ja) >0
5.17. ®yukuuu, poacrsennbie ¢pyukuuam beccens
M I, py—1,p) =~ Vsin (va) (224 1)~ e x
x| 1) ”’ — 1
[Ip (@) - Jpl@)] —1,—ash¢
(2) B TyET Rea=0 e "
3| E, )+ 7. — (1) x
X Al 4D 4 e
+ cos (vr) [(£2 4- 1)1 —¢]"}
4 | p'IH, (ap)— Y, (2p)] 2n Y arsh (¢ja)
6y | 27'=[H, (ap)— Y, (ap)] — 1, ot (82 ety
jarga | <=z
6) | p{H, (ap) — Y, (2p)), 270 >————(t L)Y = L
Rea >0 =42y 4 )

S=p+s, S':_..—'(pz—-—ol"')l’,’=
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o
gpy=\ ePr(t)at f(t)
0
()| p'*|Hy;, (pPla)— Yy, (p*ia)), an= 2tlr g (27 2at®)
a>0
) | o' {H_y), () — an” 2 gy (27 %at?)
—V_ 14, (/)2/”)],
a>0
9) | p**[H_s, (pia)— =2t gy (270
- Y_ 3., ([’B/a)],
a>0
(10) | p"*[H_,. (p*la)— 2t gy, (27 2t
—¥_y, (pia)),
a>g
B o on= VegV+ 1A+
(|, (%), ToFratofyrn <
_— N 3 A4 v1
ReG+9>=1 | (13, o 2, Ayt
At . a2f2
R =)
(12) | p~ "2 [H, Qup' ) — Yy (2ap'2)] | 2a— Mo tiad i e (0 1%
(13) | p~*2[H_, (apl/“’) —Y, (ap”?)], 2%~ 1a™Y cos (vr) £V X
Rev> —1, X exp (27%a*7) X
X Erfc (27 laz— '2)
(14) | pmre= e x 2 g NI ()] 1
ey 1; a2 a?
x [H, (ap'’2) — ¥, (ap''?)] X exp (§> W, v (Tt‘)
(15) | T(p+1'5)2Pa P Hy (a) e — 1) e
x sin [a (1 — e~ ¥)/2]
(16) | p~t |1y (bp) — L, (bp)), 2n 1 arcsin (¢/b), 0<t<<b
b>01 0, t>b
7y | 27w |Ly (bp) — 1, (bp)] + 1, b=t @ =, 0<t<b
b>01 0, t>b
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[eel
gy =\ ePr@)at £ty
0
(18) | =T (v+ 1Y) p~ X ol =vp=> (pT — £ Vs,
X {1, (bp) —L, (6p)], 0<t<<b
Rev>—1,56>0| 0 t>b
(19) | =2(2b)* T (v + Yg) p=e~tPL,, (bp),| (2bt — £2)* ~ M2, 0<t<<b
Revis—1t, >0 — (20— 13"~ 'y, bt
0, t>2b
%0 stero+1mp L, () [2 (8 —2k) — (¢t —28)2]" ~ 'V,
(20) Zshp ’ 2k<<t <2k 1
Rev>—1Y | (20— 2%)—(t—28)2) 'y,
2k 4+ 1 <<t <<2% 42
ro+unp e - L, ) 0, 0O<<t<lyy
(21) ' —4ars
sh (p/2) 4z Py +t—k—
Rev>-—1, M(t_k)zl“—‘/s,
E+YHy<t<<k+7,
R=0,1,2 ...
(22) | pL, (22/p), 9~ Yog¥ + VA v
Re(A +v)>—1| ToFjTov+0
X Pl g vt 3,
Aty b1 A4 . a2
=5 L)
(23) o~ 12 [/0 (2ap1/2) —L, (Qapllﬂ)], (mt)~ Yep— 2—1::‘-’1—1[0 (2~ 1,24 l)
Rea >0
4y | p VL, (ap'/) — 1, (ap''2)}, in12¥a" ¥ cos (vn) £V X
Re V> — l/g X exp (2_202{*‘) X
X Erf 27 liat—"2)
(25) | T (Yy—p) (27'0)P X = e (1 — ety e i
Xp@)—~L p ¥}, b6>0 X sin [b (¢ — 1)"/2]
(26) | S, (p) (149~ ech(varshe)
1) ] S_.,,(p) l v (1 4 £2)7 Y2 sh (varsh £)
(28) ' PS8, (p) v !sh (varsht)
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o0
gpy=1\ ePy(t)at ()

0

(29 | p7' Sy, (M) ch (varsht)
1—p 201

. k- b, p o v

Re:l >0, Rea>0 xan(l’l_‘l;_ﬂ,'_:%‘_’;;\'

1 »
A+ 3 F'tg\)

@Y | o284, Q7 2%+ T (2u 4 1] 't X

| Rep> 3,

X Sy, 1y, (27

Jpyrue ¢opMyabl TaKOro THna COIEpPKAaTCH B «Nederl, Akad. Wetensch.

1 Proc.», 1935: 38, u. II, cTp. 629.

pm T e Supy 2y (2212p"/2),

(32) Q% = Ig= HappB ety (aft)
Re(ptv)>—1, large| <=
(33) P v SPJ v (241/2171/2)1 - la— Vg = leu/t X
Re(p—v) <}, jarga|<m X T (W2 2+ g aft)
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NMPEOBPA30BAHUS MEJ/IJIMHA

Hasosem dysknuiwo
g(8) =M {f(x); s} :S f(x)x5tdx,
1)

rC S M3MCHACTCH B KOMILICKCHOII II0CKOCTH, npeobpa3osanuem Mearnna pyux-
man f(x). Pyuxkino f(x) Ha3zuBawi oOpamuusm npeodpa3veaniiem Meaauna
dynxkuun g (s). llpn  HekoTopmx ycaoBuuax oOpaThoe npeobGpazoBanume Men-
JMHa BHIpaXaeTcd B BUAE uNTCrpaza, couepxkawero g(s), cm. 6.1 (1). Mm
naem 3nech TaGavubl npeobpasosauniit Meaauna u o6paTHhIX 1peoGpa3usannit
Meaauna. B raase VI napsl yHKunft K1accu@uidpyoTca B COOTBETCTBUM C (DY K-
uvet f(x), a B raaBe VIl — B cootBerctBul ¢ @yHKuue# g (s).

[Tpeo6pazosanna Meaauna ABIHIOTCA 110 CVTH Jiela OBYCTOPOHHUMH 1DPeo6-
pa30BAHUAMU .ﬂannaca, U MOryvT ObiTh BblpaXeHb! ![H60 KaK 3KCIIOHEeHUHAJIbHhIE
npeobpazosatust Pypbe B KOMIIEKCHOH ofaactu, 60 Kak KomGuHauuu npeob-
pasoBanuit Jlannaca

M{F(x), s} =T {f(e¥), is} =Y {f(ef); —~s}4+L{f(e?); s}

B coorsercrenn ¢ 3THM un@opManus o npeobpasosanuax Meaanna copepwutca
BO Mporux paBorax o lpeobpasopanuax ®ypve u Jlanmaca. Jsyma nawboiee
BaXHBIMA HCTOunuKamn sawwiores Doctsch (1950) u Tutumapm (1948).

B CHIY CKa3aHHOIO BHIIC NPEACTABIACTCH JOCTATOYHHM HaTh CPABHHUTEILHO
Kpatknc Tabmint npeoOpasosannii Merinna n o6patHmx npeobpasosanuit Men-
avHa. JlaapReRmuc Hapm COOTBETCTBYIOIUX JIPYT APYry (yHKuH# MOTYyT OHTh
HOJAYYCHH C NOMOWILIO MCTOMOB, YKa3aHHHX BO BBEIHEHHW K 3TOMY TOMY, C lO-
Moulbio o6mux dopMya, ¥Ykaszanunx 8 um. 6.1 u 7.1, v 3 rabmun npeo6paso-
sauiit Pyppe u Jlaunaca ¢ 1HOMOMUILI0 YKA3aHHBIX Bhille QOPMYA.
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r1aBHOro 3uauenus no Koiu
10 x4 a) (x “x -1, L B—a\ g T —a\ o
(10) (x4 a) (x+B71( ‘i“";)r . Eil‘l—(ﬁs—i[(ﬂ—‘{>pSI+(r——ﬁ>(Sl|’
< T
HATE R < 0<Res <!
argyl <=
N _ neS-" p
(11) (x* 4- o), Rea >0 Tsin @ Tas t<<Res<2
(12) | (x* + 2axcos b -+ a®)™t, _xa¥ ¥sinfs - 8
a>0, —x<l<nz sin 6 sin (zs) ’
0<<Res<c?2
(13) | (x* 4 2a xcosb -} a*)"%, ras 3
a>0, —n<f<n ‘zsin(ns)tsine)sx
X {(s— 1) sinOcos|{s—2)0] —
—sin[(s —1)0]}, 0<Res<4
(14) | (@4 27 @4 ), s@s2— 1 _gsi2—
larga|<m, |argd|<a= | Z0—@siniETi
0<Res<<4
- naS/n—
(15) | (@4 x")7 large | <m | —
0<Res<n
_ « sin (x/m)
16) | (1 —x) (1 —xm)™ m sin (xs/m) sin [(xs + m/m] ’
0<<Res<<m—1
(17) | (1 4 2xcos 0 + x2)~ Ve, TPs_y (cos B
e m<b<n sin (ns) ’
0<<Res<
18) | xv, O<x<<l | (s4+974 Res>-—Rev

0, x>1
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®
f(x) g(s) =3 fx) x571dx
0
(19) | (I 4 ax)™, jarga|<<m | aSB(s, v—35), 0<<Res<Rev
(20) | (1 + ax)77, O<x<<b s L F (v, 8 1 485 — ab),
0, X>b Res>0
larg (1 4+ ab) | <=
(21) |0, O<x<b avps~Y (v-—s)7! X
(1 4 ex)™, x>b X eFymv—8gv—s+ 1
—a—lb—l)r
Res<Rev
22) | (1 4 2x cos 6 + x2)~, 2* = Ye(sin §)'/2 =T (3 4 v) X
—r<fi<m ><B(s,2v——s)P;/2_71”2(cosﬂ),
0<<Res<<Re2v
23) | Q4+ x4 ax)e, Jargael<<wm | B(s, —p—v—s) X
XoFy(—m s —p—v 1l—a),
0<Res<<—Re(u+v)
) (=2 (Q+axp, O<x<<] | Bv41, 83 X%
0, l<x << X oFy(—~p s v+s+1;, —a),
Rev>—1, targ (1 4-a) | <<m Res>0
@5 | +x2)-‘1/2 (1 —|—x2)1/2 + a], 98/z — | (a* — ])V/?-i- sHT (s/2) X
Rea> — 1 XT(—v—s) P} 2 (a),
0<<Res<<!—Rev
26) | (147" x 2802 = iz Hzg m27HE (9 = 1) 5
'(l —v—3s)T( P (—v)]!
X — )1 a0 ap, | X TORIE X
X (a—1) QYT o2 (o),
Rev<<0, Rea>] v=s(2=1iy
Res<<1—Rev
@7 | (14 x5~ e x 9812 12 (i ) e — 812 ¢
X |cos® = i sin 6 (1 4 x2)"/2 1" AL sy )I{((l;sm 2 X
Rev<<(, —n<b<nx X[ﬂ‘-—lngs/?__lf/g_V(COSQ)i
Cnera © crnpaBa OJHOBPEMEHHO | __ 1y ps/2— 1/
6path au6o Bepxume, GO HUK-| 2 ! RPE T, (cosB)),
HHE 3HAKM Res>0
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o)
f i) gs)={ fuoxsrax
Iy
@8) | (a* 4+ x*)" 2 j(a* 4 xH' 2 x| rS@TSTUB (s, Yy — 812 — v12),
Rea>0 0<Res<<-—Rev+1
(29) 0, O<x <1 278 B (g — §i2 + vi2,
()M (e — (et — 1) p e — s12—i2),
+[x—(x"-1)”2]“"}, Res <Rev+41
l<<a<o
(30) | (1 + axt)™, hta™ SR B (sih, v — sih),
jarga|l<<wm, h>0 O<Res<<hRev
@l | (1 — xhy, 0<x<l | 1B, sih), Res>0
0, x=1
h>0, Rev>0
(32) |0, O<x<<l | KB —v—s/h, v),
(xh — 1)v=1, x=1 Res<h—hRev
h>0, Rev>0
. - n sin (n/n)
(33) (1 —x%) (1___xna) : . s . ns+ma’
naq sin E sm—m—
0<Res<(n—1)a
B4 | (147 (14557, -5 !
Rev>0 ¥ Il-qcosz(-g)]sin<§)
0<Res<<5Rev
(33) | (14 axh)ys (14pxh)™,  h>0 | hia=B (s/h, p4v —sih) x
largaj<m, largfil <= X oF (v sl p v, | — Bro,
0<Res<<2Re(n-+v)
6.3. Nokaszateanhnie PYHKUNHK
(1) | e, Rea>0 | a5 Is), Res>0 i
(2) | 8%, I<x<a | §757(s, fa), Res> 0

0, x>a
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[oo]
f(x) g(s)=§ F(x) x5 0dx
0
3 10 0<x<<a g=s I' (s, Ba)
ek, a< X <00
Re3>0
@) | (xF 3t emex, T (s) 551231 (1 — s, af),
Re e>0, jargsi<n= Res>0
(5) (x) g% Rea > 0 a ST (5) Dy (s, 271,
\n ’ rie
3 Dy, 1) =
=10
=|l—zIn(h+4 1] ",
Res >0
® | (e + D1, Rea>0 | a5 T (s) (1 —205)€ (s), _
} Res>0
@ | e — 1y, Rea > 0 ! ST (s) £ (), Res> |
%) i e (] — e ¥)7Y Rea >0 ‘ ' (s){ (s, a), Re s> 1
(9) [ e (1 — 7 ¥4 I'(s) D (B, s a), Res >0
Rea>0, targ(l —f)I<=
10) | (=1 L i) ts— 1=t Res>2
(N | e (1 —e) Rea>0 | I'(s)|t(s—1, a—1)—
— (22— 1){(s, a—1)], Res>2
(12) | e™* (1 - 3e %)%, i) [ s—1, a—1)—
Rea>0, arg(l—9 ;<= —(@—1) DB s, -~ 1),
Res>0
(13) e-ax:’—ﬁx' Rea> 0 (2a)‘5f2]‘(s)cxp <S£) X
X D_g (B0 "2, \
Res>0
(14) (40" Vexpl—a(l+x)'2b | 2n" Y2 (a2)'2 T () Ky _ (a),

Rea>0

Res>0
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]
o0
£ (%) g = § f (x) x5~Ydx
(15) | exp (—ax™), Rea>0, | hta™ /BT (5/h), Res>0
h>0
(16) | exp (— ax~h), h15P T (— g/, Res <0
Reea>0, h>0
(1) | exp (—axh —px~h), h>0 | 2 (Bla)? 7K, (241128115
Rea> 0, Ref>0
(18) | 1 — exp (—axh), — hla™ SR T (sin),
Rea>0, A>0 —h<<Res<0
(19) | 1 —exp(—ax~h), — b ta’R T (— sin),
Rea>0, 2>0 O<Res<h
6.4. Jlorapudmuueckne PyHKIHH
() | lnux, O<x<a | s'aS(lna—s™), Res>0
01 X >a
_ ra ! lna - nclg (rs)
2 | (xc+a)ting larga| <= e ,
0<Res<l
3 | (x+ D)y, O<x<tl | 272 (e + 82— (512},
0, l<x <o Res>0
@ | (x—Dtinx, O<<x <l ¢’ (s), Res >0
0, l<x <o
_ !
) | (@a—x)"*Inx, a>0 | mas |l — s,
0<Res<1
VinTerpaj 1IOHMMaeTcsi B CMsicae
rAaBHOUO 3HaueHud no Kouu
®) | e+ (x B Inx, Fomee 7 Ina—
|arga| <=, |argB| <= —f 1 Inp—
— 7 clg (rs)(as~'—f5-1y),
O<Res< 1




18) 6.4, NOTAPUGMMYECKHE SYHKLIUK 275
o0
£ ) g® =Y floxstdx
0
M | x*Io x, << — (s 4 V)73, Res> —Rev
0, l<x<co
&) | (1 —x)inx, 0<<x<1 B, $)[d8)—¢ (-9
0, | <x<co Res>0
Rev>0
(9) | Ve *¥Inx, Rea>0 | a s I'(s+v[{(s4+v) —Ina]
Re s> -- Rev
— 2 w3 [2 - sin® (xs))
(10) | (1 4-x)7" (In x) —sind e
0<<Res<1
(D [ d—xr P nx)?, 0<x<1 Bis, ) {{¥(s) —¢ v+ 9+
0, l<v<oo F () — Y (s ),
Rev>0 Res>0
(12) | (a®+ 2ax cos & 4 x2)~! (In x)7, —ncos b X
a>0, —n<b<n Xﬂa“smus_x)e]
ds"™ sin (rs) !
0<<Res<c?2
(13) | e* (In x)" d'_"; T (s), Res>0
S
(14) | (Inx)*t, O<x<l | (—s) T (), Res <0
01 x>1
Rev>0
(15) | In (1 4 ax), large| <m | oo —]l <Res<0
sa” sin (®s)
(16) | In(1 4+ x), <<l s (In2—2714 (s24 1) 4
0, l<x<<oo + 2704 (/2 o),
Res> —|
7 {0, O<x <l §TH[27 4 (— 8/2) —
C | In(1 4 x), l<x<oo — 2714 (Y, — 8/2) —1n 2]
(18) | Injl—x] ns~! ctg (ws), — 1 <<Res<0
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o0
(o g(s)=S Fx) x5 dx
]
(19) | In (1 —x), O<x<l —s g s+ 1)—d D),
0, x> 1 Res>—1
20) | o, O<x <l |s7t|xctg(ms)+ (s +1)—¢ (D),
In(x—1), x> 1 Res <0
- T{C 4+ ¢ ~9)
eHjd+x)1tad+x) e e—
— 1l <Res<t
@) | (=% tin(l—x), 0<x<! | B(s, 9y —¢ O+ 9]
0, l<x<oo Res>0
Rev>0
@23) | (a+ 07 1n (x4 x), aS VB (s, v—3s) X
largal<<m X [ () —¢(v—s)+1Ina],
0<<Res<tRev
“tg (27'ns),
24y | n |1 E2 o :
24 n“""! —l <Res<1
) | (1497 (1 + 1) o
X {1In4 + (1 —s)sin (27'n8) X
X4 Cry — 8ly) —¢ (Mg —sl)] —
— (2 — s5) cos (27'=8) X
X [ (1 —sl) —4 (Y —sl)lh
—2<<Res<1
(26) | 1n[x 4 (1 + 292l — 2l lg S B (s/2 4 Y, — 812),
— 1 <Res<«<0
—(?77 In (1 4 2x cos 0 + x%), 2% cos (0s)
—r<l<n s sin (xs) ! —1<Res<0
(28) | In (1 — 2ae™* cos 0 + a®e™2%),
0<a<l —m<b<n _‘)P(S)Ea cos(ne).
n=1

Res >0
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s e]
£ (x) g(s)={ Fx) xs7ldx
0
(29) OTHOCHTCIBHO LOPYTUX HOJBIHTCIPadbHbX (GVHKIIMI BHIa
f(x) 1o {g(x)|
c™. Grébner W. and Hofreiter N., 1950, Integraltaiel. Zweiter Teil,
Bestimmte Integrale, ctp. 69—90, Springer.
6.5. TpuroHomerpuueckne u o6paTHble TPUrOHOMETpUUECKHE
byHkuun
(1) | sin (ax), a>0 | a1 (s)sin (27'xns),
— 1l <<Res<1
(2) | sin (fx), O<x<<e 274 (iB) Sy (s, iBe) —
0, < X <<00 —274 (—' iB);sT (S, - iﬁf)»
Res>—1
3 {0 D<x<<e 27171 - NS T (g jac) 4
sin ax, e<x<<oo 4212w = 9) =S T (5, iae),
a>0 Res <1
v n = sha
@) | (1 4+ 4%t sin (ax), a>0 Fes @i T
+ 2711 (s) sin (27 'ns) X
X [e—aei -5 n y(l—s, —a)—
—e?y(l—s, a)], — 1 <<Res<3
B) | (1—x)tsin (ax), O0<x <<l — 274 B (s, v) [ Fy (8 5+ v ia) —
0, l<x<<oo — (8 s v —ia)],
Rev>0 Res>0
6) | (x2 -} @®)® sin (bx) Cwm. B pasnenax «[Ipeo6pazoBaHus
Pypber
(T) | e**sin (Bx), Rea> |Im§| (a2 482 ~S2T (s) x
X sin [s arctg (§{a)),
Re s> —1
8) | e ¥ sin (Bx), I<x<e 27N (e i)y Sy s, (a4 iB)ye] —
0, e<x<oo | —27UH(a—ify S (s, (e —if)c],

Res>—1
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oo}
f (%) g =\ fx)xs-rax
0
) | o, O<x<<e |27%(a+-iB)~ST]s, (a+ip)c}—
e™** sin (Bx), e<<x<oo — 271 (@ — IB)~S T'|s, (2 — iB) ¢]
Rea > |lmB|
(10) | e~*** sin (Bx), Rea>0 | 27iga /2 = s/2
X T (g4 8/2) e 727 %
X (Fl— 82y ?; 27%a715),
Res> —1
(11) | e 2% =b¥%gn (vx), Rea>>0 |—271T (s)a”$%? ¢ 1% - 19
% {8_2»1,'a tay %
X D_gla™ "= (g—i1)] —
—e D e Y i),
Res>—1
(12) e 2720251 sin (bx)' iQ»AqlsbS'?le—?"'-'ﬂi“/(s (ae'l‘lrtfbl 2)~ -
Rea>0, b>0 — eTTK  (ae ~ TR,
Res << 1
(13) | 1n x sin (ax), a>0 | asT(s)sin(27'xs) X
X b (s) —Ina + 27w ctg (27'xns)),
— 1l <Res<!
(14) | e **in x sin (Bx), (a2 4 o)~ 52T (s) X
Rea >|Im 8| X sin [s arctg (8la)] X
X {{(s)—2""In(a* +F°) +
-+ arctg (B/e) ctg [s arctg (f/a)]},
Res> —1
(18) | sin® (ax), a>0 — 2751975 T (s) cos (27 xs),
—2<Res<<0
(16) | sin [a (x —b*x71Y)), a, >0 | 20°K (2ad) sin (27'ns),
IResj<1
(17) | sin [a (x 4+ B¥x~1)), =bS [ J (2ab) cos (2-'ns) —
a b>0 — Y5 (2ab) sin (27'zs)},
|Res|<1
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o0
f(x) g (s) =§ f(x) xS ldx
(18) | e sin (x 4 ax?), a>0 | (ay"*l*T(s)exp (4) X
X sin (27%xs) D_g (a~*/2)s
Res>—1
(19) | sin (a1n x), O<x <<l | — a(a? 4%, Res>|Ima|
0) l<<x<<oo
(20) | e~*sin (a In x) | T (s} fa) | sin [arg T (s - ia)],
Res>|Ima|
(21) | cos (ax), a>0 | a5T(s)cos(2"'ns), 0 <<Res<1
(22) | cos(Bx), 0<x<e 271 (iB)S vy (s, iBe) +
0, c<<x <o =+ 27 (—iB)~S y (s, —iBe),
Res>0
@3) | o, O<x<c |22 ™g=sT (s, — iac)+
cos (ax), e x <00 + 2—19‘2‘11'1:3“_5- T (s, iac)
a>0
24) | (1 4 x?)* cos (ax), a>0 g—srz—f;—‘f;;,-l-
+ 2711 (s) cos (27'ns) X
X le—aei U=s1m %
X 1(l—s, —a)—e* (1 —s,a),
0<<Res<3
(25) | (1 —x)"teos(ax), O<x<l 27U B (8 v [{Fy (s s+ v; ia) +
0, l<x<co + F (8 s+v; —ia)], Res>0
Rev>0
(26) | (x* 4 a®)" cos (bx) CM. B pasznenax «[IpeoGpasoBanus
dyprer
(27) | € “*cos (Bx), Rea>|Imp| (a* + B~/ T (s) cos s arctg (Ba)],
Res>0
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£ (x) g(s) =\ fx) xsax
]
(28) ) e ** cos (Bx), O<x<<e | 27 (a~-iB)Syls, (@ +ipre] +
0, €< x <co 4274 (@ —iB)7S y [, (@« — i) c],
Res <0
29) | 0, O<x<<e | 270 (a4 iy sl|s, (atip)ec]+
e~ %* cos (fx), c<<x <<oo + 27 (o — i3y S 1'|s, (& —iB)e]
Rea > {Im@}
(30) | e cos (fx), Rea>0 | 270a” 2T (s2)e 2% ' x
X Fi(—=82 41y Hyy 27%a16%),
Res>0
a3 e~ 2 lax2 — beOS (7% gmig - S’,QI‘ (s) 82_20‘_1 (52 — -r:')) %
Rea >0 X {e~ 2B o
X D_sla™ 2@~} +
+ & D e B il
Res>0
(32) e IRadxmt Cos (bx), 2—sasb-—5/2 le— 2-3zis X
Rea>0, 6>0 XKs(ae‘Z"'-'ﬁibI/;z)+
+ p2mEmis K (ae‘rznibl/e)]’
Res <1
(33} | In x cos (ax), a>0 | a=sT(s)cos (27%ns) [¢(8)——Ina —
— 2 'n1g (27ns)], O<Res<<|
(34) €% In x cos (fix), (a® + §) '5/2]?(8) {1 (s) —
Rea > jlmp| ——ln(a‘-’-{-ﬁ”}llﬂlcos[sarclg(@/a)]—
— arctg (B'a) sin [s arctg (8/e)]},
Res>0
(35} | cosfa (x + b2, — 7bS [J, (2ab) sin (27!ns) 4
a>0, b>0 ~+ Vs (2ab) cos (271ns)],

—1<Res<i
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oo
f (%) gs)=\ f(x) x5 tdx
0
(36) | cos|a(x— b2x~ 1Y), | 2bs K (2ab) cos (271 xs),
a,b>()’ — 1l <<Res<!
(37) | e*cos(x + ax?), a>0 (2a) "S1ET (s) exp (i%) %
X cos (274ws) D_g(a”™ l/2),
Res>0
(38) | cos (a1n x), 0<x <<l s (a4 %7, Res>|Ima|
0, l<x<<co
(39) | e *cos{alnx) | I' (s 4 ia) | cos [arg T (s 4 ia)],
arg I'(x) =—1iln ]; ((:?'
Res > | Im a |
(40) | sin (ax) sin (bx), 21T (s)cos (2°ns) [| b —a |5 —
a, b>0, a£b | —(b+ays], —2<Res<|
(41) | sin (ax) cos (bx), 271 T (s) sin (271ns) [(a -+ b)™S +
a, 60 +sgn(e—b)la—b[s),
— I <<Res<|
. : 2oty ma " S2HS
(42) | sin (6°x™!) sin (ax), Tom i
4 0>0 1 1y (2aty — J_g (26a") +-
+ 1 (2ba"2y — [ (20a"7)),
|Res| <1
; 2, ra - $i2%°S
(43) | sin (b*x™') cos (ax), e o T T
& 0= X [Js (26a2)y + J_g (2ba*2) +
+ 15 (2ba' 2y — [ (2ba‘'?)),
IRes| <1
44 b%x7Y) cos (ax ma” 4725
(44) cos (b*x cos ) Tsin @ ins) X
HE>0 0 g (balr) — Jg (26" )+
+ 1o (2ba'ty — [ (2ba'1?)),
— | <<Res<i
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o0
f ) g(s)=\ f(x) x5 tdx
U
(45) | arcig x, 0<<x <! 277 [ - (sjd 4 Ys) —
0, l<x<<oo | ~d(s4+ )], Res>—1
T
(46) | arcigx T 25 cos (2 Ins) ?
—1<Res<0
(47) | arctg (ae™%) 2757 P (s)a O (—a? s+ 1, Yy
(48) | arcctg x, O<ux<! 2725~ [ — i (s/4 4 'y) 4
0, l<x<<oo 4+ ¢ (s/s + ¥l Res>0
(49) | arcctg x m , 0<Res< |
6.6. I'nnepGoauueckde U oGpaTHbie runepboJinueckie QYyHKUUH
W | s Rea>0 | a2 T(5) ® (—1, s, 1),
Res>0
2) sh (lax)’ Rea>0 | a52(1 —275)T(s) L (s),
Res>1
3) W Rea>0 | 4a~s (1 —22-5)T(s)275{ (s — 1),
Res>0
) m%m Rea>0 | 4a=ST (s) 2L (s — 1),
Res>2
) | (chx—cosf)™, 0<b<2n %“%) (e P (e, s, 1) —
— @ (%, 5, 1)], Res>0
(6) exc‘h - (1 —21=5) T (5) 2175 ¢ (s),
Res>0
7 ! 1=s T
M | 2175 T () £ (s), Res> 1
(8) | e™* (ch x —cos 6)7%, iSiI‘n(;) e @ (e, s, & 1) —

Rea>—1, 0<<b<2n

— e (ef%, s, a4 1)}, Res>0
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2| 6.7. OPTOFOHA/IbHHE MHOTOUYJIEHH!, TAMMA-GYHKLIUM
£ (x) g = 7(x)xsdx
U
9) | eox e¥ —cosh T (s) @ (e s, @)+
chx —cosb ! _l._(p(e'i'j, s, a), Res>0
Rea>0, 0<<b8<<2n
(1) | e Re6>Rea| | (BT () {t1s 27 (1 —elf)]—
s 5) —t[s, 21 (1 +o/B)]}, Res>—1
! 28)~S T
Iy | —————, (28) (s) X
( ) sh (ax) ch (Bx) X {CD [___1’ s, 2-1 (1 + a;/p)] +
Ref>|Rec| + @[, s, 271 (1 —alp)]},
Res >0
12y | <hien ReB8>1Rea] | @HST(s){[s, 271 (1 —a/d)] +
| = el +Cls 270 (0 + 5l
Res>—1
(13) | arsh (ax) — 27157 S B (52 4 1y — 8/2),
— 1 <<Res<0
(14) | (0 -+ x5~ /2 sh (v arsh x) = 1278 T (5) sin (271ns) X
X sin (271nv) X
KT (Hg—s/2—v2) X
XTI (He~-81242),
— 1 <<Res<<l—|Rev|
(15) | (142~ "2 ch (v arsh x) 71278 cos (27'ms) cos (27Hmv) X
X I (Ys—s2—v2) X
X T (e —8[24v2),
0<Res<1—/|Rev|
6.7. OpToroHajbHble MHOrOYJIEHbI, raMMa-(GyHKUHH, DYHKIHH
Jlexxanapa ¥ pOACTBEHHbIE UM (PYHKUUM
() | Prd [—x) (14 x)7T (1 42y | =tsin (=s) [B (s, n—$)]%,
O0<<Res<n
@ | =272 T (x), 0<x<l1 =sTI27S[B (Yp + 812+ n/2,
0, l<x<oo Yyt 82 = ni2)]7,

Res >0
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f(x) g()=\ ) xsida
0
(3) | e** [He, (x"*)]}, Rea>0 R, (@) nl X (s),
rae
o0
2 by, (a) th =
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Rev>—1y, x 1 [(a_ﬁ)( 2~11/2]
. ‘ v 1y y >
Res>—2Rea, —2ReB 0 < x <o
0, el < x <o
34) | sYHL s K, 0,802 0, V<x<e!
(— D@ try) (1 — gy M x
X cos ((2n 4 1,) arccos y],
<<l
0, l<x <oo

11

y= - Inx

T. Beiitmen, A, 3paefin




314 TJ. VI, OBPATHHIE NPEOBPA3OBAHHS MENMHA 135
%
g(s):\ fxyas ldx f(x)
0
Kv 17y qlizy 1/ 'L _u-{-[‘) a—
(@) l(fll: + 111: )?/ Zl x 2v exP( 2v >l"( 2y >'
x I, [(a*'2— 55", Rea>0 0<x<l
Re8>0. Res>0 0, l<x<<oo
(36) | K, (a), Rea>01] 2 lexp[—27ta(x+x71)l
(37) | sin (2 'ns) K (a), 274 gin {271 a (x — x4}
a>0, |Res|<|
(38) | cos(27'ns) K (a), 2tcos (2t a(x— x7Y)
a>0, |[Res|<<1
(39) | €% K (a), —m2<O<<wm2| 2'exp|—27'a (e ity 4 ety 1y)
larga| <=2 —]0|
40) | T(si2) K, _ gy (2a%), 20 (x¥ 4 a¥)” ¥ x
Rea >0, Res>0 X Ky 22 (x? 4 a¥)ll2]
7.5. pyrue BbicIINEe TPAHCUEHAEHTHBIE (PYHKUHH
ey ’.) VV—I v
(1) | exp(2%as?) D_, (a''2s), v‘/‘“ exp (—— Xl), t<x <
Rea>0, Rev>0| *°T® 2
0, <y <oo
2 D., (2811:2)’ Aoy ;+ll/.’ , O<x<e
Rev<<0, Res>0 Fi—ww-D
0, el'<x<oo
@ | 277 ET Dy (= 20— DTy =T,
~—!y<Rev<<U, Res>0 I<x<<e
2cos (mv) (1 + )" ~ e x
X (1 _y)—v-l’
Clx<e
0, e<Tx <o

y=—Inx
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o0
g(s)=§ f (x) x5 dx f(x)
— 1]y 14y 2‘+'/2u*+|.'+'/2
4) | s Dy 11 (2572), Ty T
Rev<c0, Res >0 O<x<<e™
0, el ry<co
) | 277D (=) sT e x W+ -1l
X Dgyyr(— 251/"’)» l<xr<e?
—%y<Rev<0, Res>0 | —2cos(m)(l4y)° ' x
X (1—y)™7,
el x<e
0, e < x <{co
©) | s "exp(2~%s~ ") x o=@y e—"x
X D_, (a'/2s— ’/2), X exp [— (2ay)”2],
Rev>0, Res >0 0<<x<<l
0, l<<x<<oco
(7 I'(s) D_s (22), Res> 0| exp(—a®—2ax—271x?
(8) | sin(2 tms) L (s) D_s (2'/2a), e e 0 gin (ax + 27 xY)
— m/4 << arga < /4
Res>—~—1
9) | cos(2%ms) I (s) D_ (2'/%), e~ T = %X o5 (ax 4+ 271 x7)
— /4 << arg a << w/4
Res>0
(10) | €I (s)D_g (2a), exp (— ¥ — 2axg™i0 — 2t ¥e2ih)
— =4 <<Ref <n/4
Res>0
(1) | Fis v s41; —a), avx (1 4 ax)=v=3, 0<x<l
jarg(l4a)| <= Res>-—1] 0, I<x<oo
(12) | Fi(—s v —s+1, —a) 0, l<x<l1
larg(14a) | <m, Res<<1 | —awx™(14ax")™7,
l<<x<<oo

11

y=—Inx
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o0
(S)—§ f(x) x5 dx f(x)
(13) I'(8) oF; (5, a5 B; ), e* Fiia; 8 Ax)
Res> 0, Re A < 1
(14) | T'(28) yF i (s, s+ Yo v 1T —a¥), TIh v a2 X
|Ima|<l, Res>0 x exp (— x'2) J, (ax'’2)
(15) | B(s, v—15) oFy (&, 5 v; | —a), (14 )87 (1 4 ax)
O<<Res<Rev, Jarga|<n
(16) B(V! S) ‘.’Fl (P‘y S,V+S; *a)y (1.__x)"_1(l—|-—ax)—5*,
Res >0, Rev>0 0<cx<1
Jarg (1 fa)| <<=z | 0O, l<x<<co
- (17) | B(X, ) oF (v A8 @), (I — )1 oFy [ i & a (1 — ),
ReA >0, Res >0 0<x <1
larg(l—a)|<<m | O, l<<x <o
T(s+9)T (s~ Sy v X[ (o]
(18) —TGorig X ® % e K, (27 ax)
x Py (S5 L
s —;—; | — a”) ,
Rea>—1, Res>|Re~ |
(19) | T(s+v+1) Mg, (a), oM (v e F
Re(s+v)>—1, X Jg, (2a'2x'/2)
(20) | T(s+vy+Y)T(s—v+ ") X 2atlre™ ¥ T f, (201241 17)
X W--S; v ((Z),
Res>|Rev|— 'l
@) | Te—s+T{:+s+v)X 2 (@)t
X My, , (@) Mg, , (8), T2+ DF 57 le
|Res+ s | <|Rev] x exp (3 5] %
2 (asx) /e
X J*V[ T+ x ]
22) | T(a49) Fi(—s Yg o), x'12° cos (2a'/2x'1%)
Res >,
@3) | T+ 9 Fi(l—s %y a), 27 la™ Mg = ¥ gin (2a'/2x"2)
Res> — 1/2
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3

g(8)=\ f(x)xs'dx f (x)
Y]
4) | T(s) ,Fi(s; v+ 1; a), T (v 1) (ax)” 2% % x
Res>0 x 1, (2a'/zx"2)
(25) B, 8) Fi(s; s+ v; a), (1 — x)*~te2¥, O <<l |
Rev>0, Res>0]| 0, l<<x<co
26) | B s) Fa(sis+myv+La, | TeHD) @) 0—xpr='x
Repn>0, Res>0 | x /,(2'2x"2), 0< x<1
0, l<x<<co
(27) T(8) praFy (s, ay ..., ap; e ¥ pFo @y, p; by e by ax)
by, -y by a),
p<<qg, Res>0
(28) | I'(s4v)T(s—v) X 2K, {2x'12) x
X pseFg (s v s—v, 0y ..., ap X pFg(ay....;ap by ... by ax)
bl,...,bq: a),
p<<qg— 1, Res>|Rev]
(29) | B(&Y) puiFgui (s ay ... ap (I—x¥t X
s+ by, bg a), X pFo(an .. ap by.o. by ax),
Rev>0, Res>0 0<<x<<l
0, l<x<oo
l—sa,...,a a,....a
) Ay - xGm
(30) G§"+”1,+q <°‘ b,. ' L, ? ) e "G;,'fq”(ax b:,....b:>
p+qg<<2(m--n)
large |<<(m-Fn—pl2—q2)=
Re(s+6)>0,/=1 ..., m
Gm-"‘t'l A R llp, da J‘zv(le/g)x
(31) pP+2.9 \a bi,oou b ’ .
! a m, n 1 ap
p+qg<<2(m+4-n) XGp,'q (ax byern bq)

jarge | <(m-+4n—p2—q[2)n
Re(s4+v+8,)>0,j=1 .., m

Re(s+a) <3l j=1, e, 1,
rie c=l—s—v,d=1—s-|v
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132

o0
g(s>==§ F(xX) x5V dx

f(x)

(32)

p+2 ¢ bl,...,bq

p+qg<2(m+n
large|<<(m+4n—pf2—q/2) =
Re(s+ b)) >|Rev|,

j=1 ..., m

rne c=l—s—v,d=1—s54v

G'"'”'Jf'?(a‘d' € ag, ..., ap> ‘

Ky (2'12) X

x g (ax




NPUJOXEHRWE

OBO3HAUYEHNWS U ONPEJAEJEHUS
BbICIUIMX TPAHCUEHAEHTHBIX ®YHKLHM

Yepes BTP | 06031ua4al0TCA CChIAKM HA NEPBHIt TOM KHura <Boicnive Tpanc-
teHLeHTHoIe PYHKIMKH» TeX e aBTOpoB, a uyepe3 BT® [l — na Bropoli ToM 3tofi
KHHUI'H.

O6mue 3ameyanua. Doabmuncrso o6o3naueHud 06bsACHEHO TaM, e OHH
scTpeuaorca. O6o3nayenns, BCTpevalOIHECs HECKOAbKO Pa3 Ha OLHOW CTpaHule,
06 BACHAWTCHA BHH3Y CTPaHUILBL

Kak 1paBuao, BellECTBEHHbIE llePEMEHHBIE K l1apaMeTpsl of6o3HayaloTca na-
TUHCKUMH OYKBaMM, a KOMILICKCHbIE TIE€DPEMEHHbIE H NapaMeTphl — rpeyecKHMH
GyxBamu. VCKaOueHHA AeNAOTCA AR TPalMUMOHHBIX 0003HaveHnH (Takux, Hanpn-
mep, Kak p B raasax 1V u V). Bykss m, n o6wyno 0603HayalOT uersle YHCIa.

Yepes Rez, Im2z o6o3HayeHbl COOTBETCTBEHHO BELLECTBEHHAA U MHHMMas ua-
CTW KOMIIIEKCHOII BEAMYHHbL 2.

Yepes | 2|, arg 2 — COOTBETCTBEHHO MOAYA L H apryMeHT ($a3a) KOMIIEKCHOH

BEMTUYMHBL

naBHoe 3Hauennc B cmbcae Kown Ecan noasinterpanbHas
QYyHKUNA HMeeT OcoGelHOCTL B TOuke ¢, @ <<¢<{h, TO IIaBHBLIM 3HAYEHHEM
B cmbicie Kommn unterpasa

4
\f(x)dx

Ha3blBaKwT
c—¢ b

lim S flx)dx+ S flxydx], £>0, £— 0,
a [ ]

[lycTas cymma MHTEPIPETHPYETCA KAK HYIb, a UYCTOE PON3BElNEHUE — KaK
b b
eIMHNILA. Z , I uycre, ecn b<a.
n=a n=a

Yepes |x], E (x) o603naueno Hauboabliee UeT0e YHCIO, HE IPEBOCXOAALIEE X.

(@), =Y (a+ )T (a),

(a)e =1,
(@,=a(e+1)...(at+n—1) n=1,2 ...,
(@)p=(— D" (1l —a— n)y n ueaoe,

@)_p=(—D*(—aj n ueaoe.
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Bunomnanbheie ko3pdunMeHTH

(a)__ I'ia+ 1)
B/ T e+ HTe—F+n

—1, x<<0,
sgn x = { 0, x=0,
I, x>0

[Mocronnnas Dftnepa — Mackepoun

m \
C= lim (2 ln—1nm}=05772156649...,

m = ne=1 |
‘Y P ec.
OpTtoronaabHble MHOroulteHbl. Cum. takxe BT [, ra. 10.
Muorouaens Jlewanapa

P d® 2 n
n (X) = 2,; ';;( — )
Muorounens [erenbayspa
. [ ) Y . — 1/,
Cﬁ,(x)=m+—2»»";(1—x2>/2 B U L

Mmuorounenn YHe6rilesa
Ty (x) = cos (n arccos x),

__sinf(n- b arccos x|
U" (x) = sin (arccos x\
Muorouaensn Jkobn
PP (x)— (l—x)‘“(l+x) B——[(l—x)"“‘(l—l—x)"*ﬁ]

MuorouaeHbl Jlareppa
ZZ
L‘; (2) = ¢
L(z)=1L, (2).

—a

a&t o
7 (e Zle—a)’

MuorouneHsl JpMuTa

g-12 d

Hey (x) = (— D" 7 7 (o™ rlaty

ﬂ 2
Ha () = (— )™ 25 67 %
Muorouaens Wlapane
Pn(x; @)y=nla "L~ " (a).

FamMa-pynxuus n poacreeHnnie et dyakuuu. Cm. takme BTP I
[amma-pynkumna

oo

I‘(z)=é' e"ter 1 dt, Rez>0.
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Jlorapudmuyeckas npousBojHas OoT ramma-yHKIHH

, d
‘P(Z)——-—-P(z)) Y (z)=£ 4T I
Bera-gpynkuua
_Iinyl'in
B(x, y)= —W)

Hunorapudm Sitrepa

o0 n -4 \
— 27 (nd-—2a
Ly(z2)= = S————z dz,
n=1 0

Henonnvie ramma-pynxunn. Cum. «BpipoxpaeHHble runepreoMeTpHuecKue
GyHKIun>.

Henoanas Gera-pyukuua. Cm. <Tunepreomerpuyeckue GyHKUHK».

J3zera-gpynxuus Pumana u pojcrBeHHble QyHKIUM

o0
L= Y, ns,

n=1\

E)=—2"" 1) n T (2 i 4 1) (it 4 1Yy),

oo o0 n
C(z,a)= 2 (n+ a)y?, D(z, 8 v)= Z (—1;—:-?

n==0) n==0

Pyuxuun Jewanapa. Cm. takke BT® I, ra. 3.

P”Z)—*—lw(if:)”%ﬂ (=% v I 1= 1y —2[2),
oo PTrlisr Lyl v -1 /2
QA (2= I o+ 379 z —b X
byl pty 42, 3.1
XgFi( ] y 3 N V—I—T' ZT).

Z M3MEHSETC B KOMIUIEKCHOM MIOCKOCTH, paspe3aHHofi MO BeLIeCTBEHHOMN
ocn of — 1 mo 1

i
Ph(x) = ey (FEE PP P (= v 1 T — s Yy —x72),
— | <<x <<l
Qb (x) =27 le™ B[ T IumiQN (x 4 0) e’ PHQE (x — i0)],
—l<x <l

Py (2)=P)(2), Q,@)=0Q @)
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®yuknun Beccens u poactsennbie dyuxunuu. CM. taxxe BT 11, ¢
Pyukuun beccean

id o VEEm

- 1= )" (2/2)
S (@)= Z mToFmEn

m={)

[J“ (2) cos yx — J_v lz)]
sin vu '

yv (2) =
HY (2) =J, (2} + iy, (@)
HY (2) = J, (2) — i¥, (2),

By ()= 4y O F

Moangunuposanusie pysxuun Becceas

[eo)
I () = (Z‘,2)v+2m
v (2) = AT s Fm 3 h !
m=_(
(2)—1{ 2
e Y N
K, (z)= 2 sin (vx)

Pyukuuy KenbBrHa ¥ ponCTBEHHbIE UM QYHKUHM

ber, (2) + i bei, (2) = J, (2¢57/4),
ber, (2) — i bei, (2) = J, (ze 371
ker, (2) + i kel, (2) = K, (z¢™¥/4),

ker, (2) — i kei, (2) =K, (ze—™ih),
ber (z) = ber, (2), bei(z) = bei, (2),

ker (z) = kery (2), kei (z2) = kei, (2).

OTMeTuM™, YTO orenewnue dyukuuft ker, (2) w ket (z) orauvaercs
nawHoro 8 BT® I, n

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

V (2) = |ber, (z)r + [ bei, ],

W (z) = ber, (2) bei, (z) — bei, (2) ber., (),
27'Z% (2) = ber, (2) bei, (2) + bet, (2) ber, (2).
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Muorounenn Hetimana
1 <& [
N nin—m—H _
Oy(x)=—; Opt0)= Z i n=1 2 ...,
O_, (x)=(—1)"0, (x), n=1 2 ..
P$yuxunn AHrepa—Bebepa

J, (2) ==\ cos (v8 — z sin B) d6,

E, (z) = ="t \ sin (v0 — 2z sin §) 46,

[ e R T ]

Pyuxunn Crpyse

«@ (2/2)YTEmEL

_ (— ™
Ho)= > 7 m I T Fm g

m=0

— 22" F.(1: 8 8/ . 2(4) =
S YIS S 2 (L Y v A3y —2%/4) =

=2' 7w BT o4 1) 17 (),
L,(2) =e 71 EN Y (g2,

Gynknuy Jlommenn

-

S =43 pgvt3, g2
Sy B =G5 TH e T £ (15 B B )

Su v () =5,,, (2) 2071 (B T (B2

X l-sin (”T“v 1':) Jy (2) — cos (—”—% n) Y, (z)] .

PyHKuux Jlommeaa ABYX lepeMeHHBIX

U, (w, 2)= i (— 1)m<_’;’.>v+mlv+2m (2),

m=20

V, (@ 2)=cos( ¥ + o + 5 ) + Uy (@, 2).

T'nnepreomerpHdeckue yHkuun. Cum. taxxe BTP I, ra. 2, 4, 5. O6o6-
\EHHbIl TUNepreoMeTPUUECKNi PAll

r e @ T ey T 2) == 2 *1)p (am)kz
i o Yai )= (e (n)g B
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+F1 (a, b; ¢ 2) —runepreomerpuyeckuii pan Faycca. Ero wacro (manpumep,
B BT® I, ra. 2) o6oznavaor yepes F(g; b; ¢; 2).

Fi (@ ¢ z)— BHIpOXIeHHH} rHnepreomerpuyecknit psax Kymmepa. Ero
yacro (Hanpumep, B BT® I, ra. 6) o6osnavawr yepes @ (a; ¢ 2).

mFn {21 ooy O Yo ooy Tns 2) YACTO 3ANMUCHLIBAIOT B BHAE

A K- PR
m[‘,; [ ’ 1 m .
T ++o2 In
Henoanas 6era-pyHxnus

X

Be(p, x)=\ P~ (1 — )7 2 dt =p~'xP ,F (p, | —q; p+ i x).
d

n
n
I (b~ b)
= 1 1426
Sp (by by by, by; 2) = 4] z by, X
I T (14+b, ~ b))
J=n+1

h=1
X oFy (Vb by —bpy oeey ®, oery 1 by — by (— 1)72%).

Mitpux B II' n 3Be3floyka B ,Fy 03HAUAOT, YTO OIYCKAGTCA UleH, copepXKallui
by — by Tipu n=1 nponspenenne Il B uyucauTense, a NpH n=—4-—B 3HaMeHa-
Tejle 3aMeHseTca enuHUIEH.

E-pynxkuna Mak-Po6epra. Ecin p=q -+ 1, 10

p
H,r(as_“r)
E@ ap:1q) ps:x)== Sfl———T(ar)xa’x
H I‘(pt—a)

Xq+1Fp—1 (@r ar“?l_{'l»"')ar"—f)q‘l"l; a,.—-a1+],..,,*,.,,
---;“r""“p+1; (_1}p+qx))
rie Lx]<1 npu p=gqg—+1.

e p=<qg+1, 10
p
II I‘(ar)
=1

E(p; a,:q ps:x)=r—q————qu(a1,...,ap: Pryees Py — UX)

I rey)

s==1

rie x#0u |x|>1 npn p=gq -+ 1. Ecin p>q 4 1, 10 nocrennee coorrowre~
HHE JAeT ACHMMITOTHYECKOE pa3dxoxenue E-QyHkuuu mpn GOAbLIIHX 3HAYEHHAX X,
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G-dyuxnus Metiepa

m n
Mre,-s) I vt -c;+s)
j'——l f=l

m, n ay, 1@p\
Gp.q<x by .,bq>_2‘?x‘ 7 P xds,
I L(l—bpts) II I(a,—s)
oJ i=m1 f=n+1
L

rae L — nyte, otneamomuit nomock ¢ynkuun I (b, — s)... T (b, — 8) ot noao-
(:ors5 'idl—a,+5s)...T (1 —a, }s). Boaee nonpo6ﬂpe onpenesenve cm. BT 1,
n. 3.3.

W3 dopmya, cosepwauinx G-QyHKUHIO, MPH YACTHBIX 3HAUEHHSX [1apaMeTpoB
fI0N1Y 4al0TCA MHOTHE UHTEr paiibl, colepxaiuye Gpyuxkuny beccens, dynxinn Jiexau-
1Ipa ¥ JApyrme BhHIcHIMe TpancledfieHTHble dyuxuuu, Crefyiouive 1Ba CIIHCKA
NAIOT BbIpAWeHHA JJA HEKOTOPhIX YacTHBIX BHA0B G-GYHKUMiT uyepe3 Xopollo
M3BCCTHbIE BBICHIME TPaHCUeHZeHTHble GYHKLHM I, 06patio, BRIPAaXEeHUA BHICUINX

TPaHCUEHAEHTHHX (YHKIMA uepe3 G-PYHKUMK. DTH chkckH ne moasbl. CM. Taike
BT® I, n. 56.

Qactheie cayyan G-QyHKUAH
Gl (x|a, b)y=x""10F0 g, @x'l),

Gh(xla, by=2x2"1F+0pg, , (21",

1
at (x], ) =tem o),

r o
Gl (x‘bac>=T((ll——_{-:—:—__tlg—}-xb,F,(l—-a+b: I+b—e —x),

e “tspo— %[>
a (x], ) =" Ky (a2,

ag (x| )= OH TN Wy )
R=2"t(1+b—¢)—a, m==b/2—c¢/2,

1 1/
G (x b {g—b>= s (1:1:) e* 12K, (x[2),

a
b, c

):T(b—a+ DT (c—a+t DT Ote=—Vpsity, ()
kh=a—2'(b+c+1), m=>b[2—¢|2,
Gl (x]a b, 2 —a, b+l =700 Ly gy 21 dy gy (277261,

19 1 —_ =
Gl(x|a,at 1y b 2¢ —b) 2nils cos (b - @ w1 X

X 2z 0-n @ XY [y b _ gy @1 - Ly oy @510 Sy gy @259,
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G},g(xla-l—l[,, a,b,2a—-b)= !

2/ \sinia - b e
X x* [z iaoty @151 Ly g gy (2125 — Ly 1y 271221 Jy gy @%2x"T0)],

GIY (%18, Mgy b, b 1) =27 FF0 gy ax'ls),

Gi(xla, —a,0, )= : ,
=— '3[ sin (2am)]™ | Jaq (2€™/) Jug (267 ") = J_gg (26™14) Sy (22T YY),

z2=2x"s,

G (x10, Yy, a, —a)==""2i"" | sin (2am)|”* X
% le?aﬁijza (ze~ Ri/&) J-—2(z (zeﬂ:ilﬁ) — ?anJ2a (ze‘ltl/l) J—za (ze = 1:!'/4)']'

z==22y'
G¥(x|3a—1ty, a, —a— 1ty a—1)=
=2x""2 [ cos (2am)} 7' x@ ~ 2R 0 (2V:x' 1) [aa (22Tax 0y 4 g, 22x"TYy),
G (x10, a—1y, —a —1,, —y) =
=an'ltx 2 Ry, (2' x'14) [Ugq (275" ) cOs (am) — Yo (2V2x14) sin (am)),
GY (x| —1s, a—1y, —a—1],0) =
= drtlex e g, (20 x" 0y [ Sy, (22 x'19) sin (am) 4 Yy (2726 4) cos (am)),

G (xla, b+, b, 20 —a) ='Zl’:'n‘/2xol<ha_'b, (2 x' 1) Iy o @ 12x'19),

G (xla, atg b, b4 Yy =dnx?" CEPK, 4, (4x'9),
Gii(xla, a1y b, 20—by=

= 8x'/2x? Kewa (Q’sz'heni/é) Keo-m (2’sz‘lge— ui/l-,_
G’O‘? (x } al b7 C! d) =x-l/2 sn (a, b7 cy d, xllg)l n= l’ 2’ 3, 47

2

a,O, —a

1
/2__ a) =x'lty, (x') I, (x'y,

):n"vj (x'2),

a b/z—1 1/
1a, b, a _l/2>=xa/2+ 12—/ Hy_p_y, (2¢ Iy,
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Crpyse 323

¢ — npeo6pasosauue Jlamaaca 119

M,, ,. (z) — BHIDOXJIEHHAA CHIIEPreOMer-
prueckas @yHkuus Yurrexepa 333
M — npeobpazopanne Meanuna 267

O, (x) — maorouaen Heiimana 323

Pn (X, a)— vuorouneH [Hapave 320
P, (x) — muoroyaen Jlesmaunpa 320

P® ? (x) — mHorouacn fko6u 320
P, (2), P%(2), P¥(x)— dynxunu Jle-
WwaHnpa nepsoro popa 321

Q, (), Q¥z), QY (x) — dynkuun Je-
wanjapa Broporo pona 321

Re z —- BemecTsCHHAA YaCThb KOMILJIEK-
CHOIT BCuuuHn 319

sgn x — 3Hak x 320
si (x), Si (x) — uHTerpaabHbic CHHYCH
333
Sy, v (2 S, (2) — GyHKUMK JloMMens
"Bz "

339

S (x) — unrerpan Ppenens 334
Sn (bh b21 ba’ bq; z)——324

T, (x) — muorounen Yebuimena 320

Up (x) — mHorounen YeGuiuena 320
U, (w, 2) —dyskuna Jlommens nsyx
nepemennbix 323

Vi(z) 822
V, (w, 2)—dyuxuua Jlommeas RBYX
nepeMednnx 323

Wy, . (2) — BHpOXIEHHAS THIEPIEOMET-

puueckas  QyHKuUS Yurrexepa
332

w9 () 322

{x} —uneaas yacts x 319

X ® (z) 322

Y, (z) — dyukuus becceas BTOpOro

pona 322

| 2| — MOZYIb KOMILIEKCHOU BENTMUHMHEL 2
319

Z (z) 322

F'peueckult andasur

a
(B) — GunHOMHAILHEIN KOdhdulnenT 320

B (x, y)— Gera-pyHkuua 321
B, 2(p, q) — wenoaHaa Oera-dyHKUUs
324

I* (2) — ramma-yHKuEa 320
7321(1)0(21051}”1:1;1 Atirepa—Mackepoun

1 (2, x), T (a2, x) — Hemomuwle ramma-
¢yHxiuy 334

¢(s), &(z, a)— m3era-pvuxnun 321

6°("011), very Uo7y, Uo('u|‘c), .
ey 83 (v | T) — TITA-PyHKIHHA 334

p(x, a) 335

vix), vi{x, a) 335

© (2 s, v) 321




340

® (g; ¢; 2) — BEIPOXAEHHBIH rHnEpreo-
MeTpHYeckuy psn 324

Gi(es 4 ¥)y.-ey Pyt X, y)— BHI-
poXdeHHbIe  runNepreoMeTpHYecKHe
PAmBl IBYX nepemeHHbX 332

®,(...; 24 ..., Zp) — BHIPOKICHHbBIN [N-
nepreoMeTpUYeCKUil pAl n nepeMeH-
HbIX 332

¢ (2) — norapudmuyeckas npoussoaHas
raMma-pynkuus 321

YKA3ATEJIb BAXHEHUIUX OFO3HAYBHUI

Vg % ) Yoo, X, y) — BHPON-
JIEHHble FUNEepPreoMeTpHYeckue paubl
IOBYX [epeMeHHbIX 332
o(--.3 24 .v., Z) — BHIPOXKINEHHBIH
rHnepreoMeTpUYecKui psan n nepe-
MeHHBX 332

§(f) 321

Ei(- 5 % ¥) Eg(-.; %, y) — BHPO-
XKNIEHHbIE FHIepreoMeTpHYecKHe pa-
IH IBYX nepeMeHHbXx 332



NMPEAMETHbBI# YKA3ATEJIb

Anrepa ¢ynkuua 323

Beittmena ¢ynkuna 333

Becceas unrerpaibHas ¢ynxuus 322
— ¢ yHKuns BTOporo pona 322

— — MoauduunpoBaHHan 322

~— — nepBoro poxa 322

— — TpeTbero poja 322
Bera-dynxuus 321

— HernoaHas 324

BunoMuanbubie Kosdduunents 320

Be6epa q)} vxuusa 323
BT® 3

Famma-gynkuus 320

-—, forapudmuyeckas npousdrogHas 32!

— HemnoaHaa 334

[eren6ayspa mHorouwaen 320

unepreomerpuveckas ¢ynkuus 323

— — Yurrexkepa BHpOXKI€HHas 333

I'unepreomerpuyecknt pax laycca 324

— — IBYX nepeMeHHbiX 332

— — KymMmepa BbipoxieHHbH 324

— -— MHOTHX nepeMeHHbix 332

— — o00606wenHsill 323

I'1aBHO€ 3HaueHne HHTErpania B CMBbiC-
ae Kown 319

HMzera-dynkuus Pumana 321
Hunorapupm Sitrepa 321

Hurerpan Ppenenn 324
MnrterpanbHas axcnoHeHTa 333
Wurerpanbunit kocunyc 333
— Jnorapudm 333

— cmyc 333

KeanBuna dyukuuy 322
~ — MOAMQHUUPOBAHHBIE 322

Koanycénpeo6pa303aHne Pypee 13,
]
anrre6pauueckue Gpymkuny 17
ramma-QyHkiug 45
runepboanueckne QyHxiuy 37
norapudmuueckne GyHkiun 26
, O6paTHbie TPUFOHOMETPHUCCKHC
qnmuum 36

—, o6mue dopmyan 16
—, OPTOrOHaABHBIE MHOTOUACHI 43
—, [oKa3atenbHble QYyHKiuu 23
—, CTENEHH ¢ JI0OBLIM  HOKa3a1c-

. v e

IIIII

aem 19
— —, TpUroHOMeTpHYeCKHe ¢ynk-
uun 27, 31

— —, dynkuun beccean 47, 54
— —, — Jlexanapa 46
Komu rnasHoe snaveHue 319

Jlareppa muorounens 320
Jlarraca nmpeo6pazoBande 119
Jlaypuuenna pagws 332
Jlexwannpa mHoroyieH 320

— GQyHKUKM Broporo poaa 321
— — mnepBoro pona 321
Jlommeas dyHruun 323

— — IBYX llepeMeHHBIX 323

Mak-Pobepra E-QpvHriuua 324
Meiiepa G-byunkuua 325

— —, HacTHble cayyay 325—331
Mennnna npeo6pasvpanue 267
Mmuorounen leren6ayspa 320
— Jlareppa 320

— Jlexannpa 320

— Hefimana 323

— Yeb6roimena 320

— I[llapabe 320

-— Jpmura 320

— $lkobn 320

Helimana mMHorouaen 323



342

Odpamloleg npeo6pazosanne Jlanmaca

— — —, BHIPOX/EHHbIE I'HIEPreoMer-
pnueckue Gyrkuun 259

— — —, raMma-pyHKing 233

— — —, runepboanyeckue
uun 228

— — —, THliepreoMerpuueckas QyHk-
uus Faycca 257

— — —, 1I3eTa-QyHKuNs 233

— — —, UHTErpaibHas NOKa3aTeabHas
dbyuxuua 236

— — —-, WppauuoHaabHule aiarebpan-
veckde ¢yHKumn 210

— —2 —, norapudbmupueckne QyHKUUHY

4

PYyHK-

— — —, MOAHQULNPOBAHHEIE
uun Becceas 245, 247

— — —, HenoaHaa ramma-pyuknus 233

— — —, 06061eHHbe THIEPreoMeT-
puueckne GyHxumn 262

— — —, obume Qopmyas 205

— — —, OPTOTOHaIbHbIE MHOTOYJIEHbI
232

— -~ —, HoKa3aTeabHbe QyHKnUM 217,
220

— — —, pauuoHanbHbie QyHkuuu 207

— - —, CTENCHU C NPOU3BOIBHBIM 10~
Kazareaem 214

— — -, TPUTOHOMETpHYEeCKHe
uun 227

—, Tara-QyHKuuu 264

—, ¢bvuxkunu Beccens 242

— — —, — Jlewaunnpa 240

— — —, — olunbok 236

— —, — napaboiuyeckoro UH.IHH-
npa 235

—, sraunTHYeckue bynkuuu 264

— — Meamna 13, 267

—_— anrvépanq(‘cxne dyuruun 298

—, ramMa-gyuknnn 303
—, I3eta-pvuxinus Pumana 303
—, CTEINCHU C NPOMIBOJALHEIM 110~
kadareaem 298

— — —, dynxuuu Beccens 309

OnepaunoHHoe npejicTaBreHde QyHK-
uvn 119

Onepaironubiit 06pa3 GyHxunu 119

OproronannHbie MHOroynessl 320

P YyHK-

GyHk-

Mocrosnnan Direpa—Mackeponu 320

[Tpeo6pazopanne Jlangaca 13, 119

— —, aare6panyeckuc GyHkuyn 124

—= —, BbIPOWKICHHbIE THIEPreoMeTpH-
yeckue QyHxuuu 193

NIPEAMETHHI YKASATEL

[Ipec6pasosanue
¢yHkoua 159

— —, runep6oanucckue GyHkunn 148

— —, rHnepreoMeTpuyeckas GyHKuUHA
Taycca 191

— —, — — MHorux uepcmcHHnx 200

-— —, MUHTerpalnHas  NOKa3aTelabLbHas
dyHknua 161

— —, — dyukuns Beccean 185

—, norapudgmuveckan ¢pynkuus 136

—, MOOU(QULHPOBaHHbIE  (YHKLUH

Becceas 176, 18

- —, 060611eHHble TUNEepreoMeTpuye-
ckue dynxkuun 193

— —, obparHble
Qyrxunn 152

— —, — TPHUrOHOMETpPHUECKHE
nuu 147

~— —, OPTOroHa/MbHbIE
153

— —, obue dopmyan 120

— —, NOoKasategbHble QyHkouy 133

— —, CTEMEeHH C NPOU3BOJLHBIM MOKa-
satesem 127

— —, crynenyatoe (yHxnuy 131

TPUrOHOMETpUuYeckne QYHKIHK

Jlanaaca, ramma-

!

runepboanueckmue

Pynk-

MHOTOUJECHbI

138
—_—— q))HKuvm Beccean 164, 172
— — KeapBuHa 183
— Jlewxannpa 162
— Jlommenn 185
— owubox 160
— napaboaunuecKoro

UMAHHLPA
189

— - Crtpyse 185

—_ Mcnnua 13 267

—_—— anrc()pawuccme (dynxunn 269

— —, raMma-GhyHkuun 283

— —, tunepboauueckue QyHKuun 282

— —, dorapudmudeckue Qysxkunu 274

— -, 06parHbie cunep6oanueckue
(pvnmmn 282

— -—— TPUIOHOMCTPHYECKHE
wan 277

obume Qopmyan 268

OpPTOTOHATLHBIE MHOTOY/IeHhl

PyHk-

’

b
, HOKasaTeabHble QyHxuuy 273
— —, CTE€NEeHH C MPOU3BOJILHBIM MOKa-
satenem 269
—, TPUTOHOMETpHYeCKHe (YHKIUN
7

2

—, Gynxuun Beccean 286
—, — Jlexanopa 283
d)ypbe 14
— 3KCIOHeHUHambHOe 13, 14

IIH



MPEAMETHBIN YKA3ATE/Ib

Pumana nsera-dpyukuus 321
Pan Jlaypuuenaa 332

Cunyc-npeo6pasoBanne Pypoe 13, 14
— —, aare6panyeckne dyngunu 64
— —, ramma-dynknun 92

— —, runepboauvyeckne @yuknuun 85
— —, adorapudmMuyeckue &yHxuuu 75
— —, o0paTHHe TPUMOHOMCTPHUECKHE

dynxnuy 84

obugue opmynn 64
opTOronalbHble MHoOrouacHu 91
noKazareabHbie QyHkuunu 71

—, ctTenicny ¢ moGuiM  moKasatencm

— —, TPUIOHOMCTPHYECKUC  (yHKIMH
1

— —, dynkunn Becceas 95, 103
— —, — Jlexanapa 94

Crpyse ¢ynknua 323

— — moanduuHpoBaHHaa 323

Tata-QyHxinn 334 )
— monugiuupoBaHHsie 333

Yurrexepa runepreoMeTpuyeckan GyHx-
1HA BLIPOXKACHHAA 333

®peneas uurerpaa 324
dyuxnnn Aurcpa 323

— Beditmena 333

— Beccean 322

— — BTOpOro poma 322

— — MmoandunuposanHan 322
— — ucpBoro poia 322

— — TperLero popa 322

— Be6epa 323

343

Pyukuia, BHIPAX A0 ILAHCH

G-dyuxmmo 329 — 331

KeabBuna 322

— MomuduuuposaHnan 322

Jlewannpa 321

Jlommean 323

— IBYyX ncpeMedHnx 323

omu6ok 333

napa6oadueckoro uuauHapa 333

Crpyse 323

— MomuQminpoBaHHas 323

Yurrexepa 333

3.LTHIITHYecKan 334

Pypbe l KocuHyc-npeo6pa3oBanue 13,
, 16

yepea

— cuuyc-upeobpasosanne 13, 14
— 3KCIOHeHNHaIbHOe npeo6GpasoBaHue
13, 14

Ye6mmeBa Muoroyzex 320
IHlapave muorounen 320

Atinepa nunorspudm 32!
ditnepa — Mackeponu nocrosnuas 320

DKCHOHCHIKMAAbHOE  lipco6pasoBaHne
Pypne 13, 14

— -— -, BHICWIKC  TPAHCIEHIEHTHbIE
dyuxuun 117

— — —, obwue Qopmyan 112

— — —, saeMcHTapHbe (Qyukuum 113
danuntuyeckas PyHknua 334
Jnanutuvecknl uHTCrpan 334

— — noaxuf 334

dpmuta MHoTOUAeH 320

Akobu Mmuorouaen 320
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