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Smom mpyd nocesuwern namsmu
FTAPPH BEHTMEHA,
€030a8we20 cmoab 2paHduO3HuLG
npoekm u npodsunyswe20 c80f
3ambicesr cmory 0arexo no nymu
K 3asepuenuio



- OT NEPEBOJYHUKA

Onxum u3 HanGonee MOLUHBIX CPEACTB pemeHHa IHddepeHunanbHLIX YpaB-
HeHHH, Kak OGHIKHOBEHHHX, TaK, OCOOEHHO, B YACTHbIX NPOHM3BUAHBIX, ABIsAETCA
METOJ MHTerpaibHhX ipeoGpasopanui. [Ipeo6pasoanua Pypve, Jlanaaca, I"au-
Kens ¥ IpyrHe NPAMEHAOTCS NI DelleHns 3a1a¥ TEOPHM YNPYroCTH, TeMmIompo-
BOANOCTH, S/JEKTPOAMHAMHKH W IPYTMX pa3feioB MaTeMaTHYecKoH Qu3NKH.
Onsako MpaKkTHuYecKoe MpHMEHCHWE METONa MHTerpafbHblx Npen6pasoBaHul npH-
BOIOMT OGHIYHO K JNOBOJBHO CHOMKHbLIM HHTErpalaM, BBLIYUHCAEHHE KOTOPHIX lipel-
CTaBJfeT 3aTPYIAHEHMA HE TOIbKO Jaf HHWKeHepa WM QH3WKa, HO M 1t MaTe-
MmaTHKa-cnenuamncrta. Yrobw m3bemarh 3THX TPYAHOCTEH, WMPOKO HOML3YIOTCA
Pa3MYHBIMA TabauuUaMu, CORePKALMMH QOPMYNb Kak AAS {DPSAMBIX, Tak M IaA
o6paTHLIX MHTErpalbHbIX NMpeo6pa3oBaHmil,

[MpennaraemMele BHUMAHMIO YHTaTeAA TabaHIlbi HHTErpaabHbIX NpeobpasoBaHul
ABIAIOTCA OJHHMMHM M3 CaMBIX IIOJHLIX B MHPOBOH MaTeMaTHYeCKOW IUTepatype.
OHH 0XBaTHIBAIOT CaMble pasHOOOpa3Huie BHAB HMHTErpalbHBIX NPeo6pasoBaHmH,
NpUYeM COMEPKAUMACA B HUX 'POMaXHBLIA MaTepHal PacrloNOXKeH B BecbMa yn06-
HOM 18 MCIOMb30BAHHA NOPALKE.

DTa KHATa HENOCPEICTBEHHO NMPHMbLIKAET K PaHee BhILIEAHIEMY TPEXTOMHOMY
PYKOBOLCTBY <«BhICIIME TpaHCUEHIEHTHbIE QYHKUHH>.

dTot ToM Tabauil conepwHuT ¢opMyan aas npeobpasoBannit Pypbe, Jlanaaca
n Menruna. B crenyoumem romMe GyAyT maHsl Tabaumibl 1aa npeobpasoBaHui [ au-
kens, KonropoBuya—JleGenesa, 'unbGepra u ap., a Takxke HOPMYIH A HEKOTO-

PHIX ONpENENEHHbIX HHTErpajios.
H. Buaenxun



BBENEHHE

3JTa KHUra ABAAETCA MEPBLIM M3 NIBYX TOMOB, KOTOphe GhlimM 3alyMaHBl KaK
IOMOAHEHNE M MpPOAOMKEeHHe MOHOrpaduy «Bricime TpancuenAeHTHbE (yHKIHMHY,
ITepsuiit Tom sTofi pabothl colepkur oflee BBENEHHE, B KOTOPOM H3/OKEHH
HCTOpPHA ¥ UeMM TaK Ha3bIBAEMOro «IOpoekTa BehTMeHa».

3HAYATENLHYIO YacCTh TPOMAJHOrO MaTepHana, COGDaHHOrO NOKOHHBIM Opo-
deccopom I'appu BefitMeHOM, coCTaBAAT onpejeneHHble uHterpansl. Opranusa-
IIMs ¥ U3JOMEHAE 9TOrO MaTepHhana ABIACTCA BEChbMa CIOXHOH 3afaved, KoTopol
Beitrmen yaensn muoro suumanus, CoBepllIeHHO ACHO, YTO MOPANOK, MPUHATHH
B KpaTKAX Ta61MUaX WHTErpauoB, HENPUTONEH JIA COOPaHHA, IOYTH BIpoE Npe-
BOCXONALIEr0 N0 CBOMM pa3MepaM mH3BecTHHe tabautol Bupenc me Xaana. To
06CTOATRINCTBO, YTO MHOTHE H3 ITHX MHTEIDANOB COJAEPXAT BLICUIME TPAHCHEH-
JE€HTHbIC (b)'HKIlHl/I, MHOMXKECTBO KOTOPBIX NOOYTH IIeO603PHMO, a a8 HEKOTOPhIX
M3 KOTOPHX AO CHX [Op HeT OCWeNnpuHATBIX 0603HAYEHNH, HE Morio, pasy-
meercsa, obaeruuts 3Ty 3amauy. [lo-smmumomy, BeitTmen mpeanosaran paséuts
CBOM TaGAHMUE MHTErpajoB Ha HECKONbKO O6ojee HIM MeHEE 3aMKHYThIX B cele
yactel, KaaccHPUUUPYA MHTErpashl N0 06J1acCTAM HX npuMenenus, WM Ghiao
HOATOTOBJEHO COOpaHHE HHTErPaloB, BCTPEYAIOIIWXCA B TEOPHM [OTEHIMAIOB
C oceBOH cHMMeTpHell, 3a KOTODHIM NOMKHb OBIIM HOCIEN0BAaTh AHATOTHYHBE
co6pannia. OyeBHEHO, YTO TAaKOH MPUHIMN KaacCHPUKalMH Mol MOBECTH K 3Ha-
YUTE/ILHbIM [TOBTOPEHUAM, HO Ol 6bl OYeHb YH0OeH 1na mpUMEHeHuM.

[Tpu noarotToBke Halero TpyAa o6 oOmMpeleleHHHIX HHTErpajgax Mbl OKa3a-
AUCH B BHIFOMHOM MONOMEHHH, TaK KaK CMOLIM 3HAYHTEIbHO CY3MTh OCTABAEH-
Hbie mepex coboft neam. 3a NocaelHMe rOXM  BHIIIO MHOCO IIPEBOCXOAHBIX
Ta6aull ONpEleNEeHHbIX WHTErpajoB OT 3JeMeHTapHbix GyHxuuii (OTMETHM, Ha-
npumep, rtabauubr B. Mesep uyé) Kannenena, a takxe B. [po6uepa u H. lo-
dpeiitepa). Mn 3nanu Takxke, Omaromapsa M06e3HOCTH aBTOPOB, YTO 3aKaHuu-
BaeTCa NOATOTOBKA PYKOBOICTBA N0 SMIHNTHYECKHM HHTerpanam I1. @, Bepua u
M. [I. ®puamana (B HacToflllee BpeMA 3ITO PYKOBOACTBO YKE BHIIIO B CBeT).
Hanesce, yto Hame pyKoBOACTBO GYAeT NIPHMEHATbCA BMECTE C APYTUMH CyHIECT-
ByOIMMH B HacTosAumee Bpema r1aliHlamMu, Mbl CMOLIM COCPENOTOYHTL CBOE
BHMUMaHHe Ha HHTErpanax, COJAepKAIHX BbICIINE TpaHCUEHNEHTHHE QYHKIHMH.
Mpl He jlaeM JBOHHBIX HHTErpajoB, a TaKXe KOHTYPHbIX HHTErpaioB, 3a UCKIIO-
YyeHHeM HHTEerpafoB, BCTPEYalOIMXCA B OOPATHLIX Npeo6pa30BaHUAX.

Ml ucnoabsosan upelo befitmena pasbute tabaumbl MHTErpalos Ha He-
ckoabko Golee MIM MEHEe He3aBHCHMBIX IpPYr OT ApYyra yacre; ONHAKO NpHH-
uun paséueHus Obl1 M3MeHeH. Mbl npulIIM K BHIBOAY, YTO 6OJbIIAA YacTh Ma-
Tepuana Moxer ObiTh NpeicraBieHa B BUme Tabruil MHTerpaibHbIX mpeoGpaso-
panuii. CooTBETCTBEHHO C STHM BECb MEPBbIYi TOM, PaBHO KAK H NMepBas NOJOBHHA
BTOpOro TOM4, COAEPIKUT TAaGJMIb HHTErPaIbHbIX Npeobpa3soBanHil; Te M3 HHTE-
rpafoB, KOTOpbleé HEAb3S DAacCMarpuBaTh KaK OTHOCALIMECA K HMHTErpaibHHM
npeo6pasoBanuaM, cobpanbl Bo BropoH mnonosuse toma Il Mbr mameemcs, 4To
TaKoe pacHOIONEHHE MaTepHala oKakeTca NMoje3HbM. MuTerpaipHHe npeo6pa-
30BaHHMA HMMEIOT BeChbMa (IMPOKOE MoJe NPHI0KEHHH, MpuveM BO3MOXKHOCTh UX



10 BBRIEHIR

HCNOAL30BalNA CYUIECTBEHNO 3aBUCAT OT Haauuma Tabanll Takux npeo6pa3oBaHuil.
[Ipeo6paszosabun Jlannaca ABAAIOTCA NMOYTH ENMHCTBEHHBIM HpHMEpOM Npeobpa-
30Bauil, AAA KOTOpLIX cefiyac CYWEeCTBYIOT BIOJTHE  YHAOBJICTBOPHUTENbHbLIE
tabanibl. [dasa npeoGpazosannit Pypbe ecTh IPEBOCXOJAHOE COOPAHHE HHTErPAOB,
1o oHo 6bn0 coctaBredo B 1931 romy, W HM OIHO M3JXAHME He CONEPKAIO HO-
NOIHUTEIbHOrO Matepnana. [as mpeo6pasosanmit [Tankens m Meanuna, pasHo
KaKk M O18 IPYrux HHTErpajbHhIX 1Ipeo6pa3oBanyit, Mbl HE 3HaEM HGCTaTOYHO
o6wupHbix Ta6anil. B mo6aBaeHue x Tabaminam Xopolllo W3BECTHHX Hpeo6paso-
BaHmil Mbl HaeM TalauuUBl MHTErpalnbHbIXx peoOpasoBaHWf, SAAPAMH  KOTODPhHIX
apaawTca Qynkumy Beccens Broporo poma, MolAmdmimpoBaunble QyHKuMK bec-
ceas, dynkuun Crpyse u nmofgobHbie WM QyHKimK, DTH TaGamibl ApABEXEHbI
OTYaCTH NIOTOMY, YTO HEKOTOpHlie W3 ITHX npeobpa3oBaHuii NONE3Hb NPH pelie-
HUH HEKOTOPbIX KPaeBblX 3allay M MHTErpaibHbLIX ypaBHeHMH, a 0TYaCTH HOTOMY,
YTO OHH INO3BOJIAIOT NaTh YAOOHYIO KJIaCCHQHKAHIO HUTErPanoB.

3anuce MHTErpaaoB B BHIAE WHTErpaibHHIX TNpeodpasoBaHnii mMo3BoJaAeT
0GOHTM ONIly M3 CaMblX 3HAUMTEAbHBIX TPYAHOCTEH B COCTaBJACHMH TabiaMil MHTE-
rpanoB. 3aMeHa WePEeMeHHOl MHTErPHPOBAHMA 1103BOJAET 3aNHCaTh KaAXABIA
onpelnenCHHbI MHTErpan pasHbiMH cnocoGamu. [lostomy, ecam Mb BCTpeuaeMcs
C TaKMM HHTErpajloM, TO HEeACHO, Te ero MCKaTh: OH MOMET BCTPETHUTLCA M Kak
uHTErpal oT aarebpamyeckoit GYHKUMHM, M Kak TPHUTOHOMETPHUYECKHMIl MHTEerpal,
M XaK HecoOGCTBEHHBIA WHTErpal, colepkallMi nokasareabnyio dyuxumno. B unre-
rpanbHuIX 1peofpa3oBaHMAX NEpeMeHHas MHTErpupoBaHHA OOLIYHO CTaHXAPTH3H-
pOBaHa ¢ TOYHOCThIO 1O HOCTOAHHOrO MHOXHTENs (Mmiam, Kak B cryyae npeobpa-
30BaHMsl MennauHa, ¢ TOYHOCTBIO [0 IOCTOAHHOrO TMoKa3areas). JTo wpe-
HMYUIeCTBO, K COXaleHuio, B 3HAYMTelbHOl CTCNEHM 3ayepKUBaeTCa TeM
06CTOATeARCTBOM, YTO TaKMe HHTErpanbl, Kak

[o2
§ M2, (bx) dx,

MOXHO NMOMECTHTb W B Tabanuax npeoGpasosanma Jlannaca, m B Tabamnax upe-
o6pazoBaHuAs MenanHa, u B TaGiunax npeoBpasosanua [anxern. Mu nousita-
AMCh TPEOAOJAeTb 3TO 3aTpPyIMEHHE, MOBTOPAS MHOTME U3 HAIMX HHTErPanoB
(B wacTHocTH, GOAbLIYIO YacTb OCHOBHBIK HHTETPAJOB) B pasHbIX pasienax
KHHTH.

Kak u B knure «Buicuine TpancnenieHTHEE (QYHKUWAH», MBI JHUIb OTPaHHA-
YeHHO MCNOAb30BaNM MarepHansl DeiiTMeHa, N06aBMB K HAM NpPaKTHYECKH BCe
ROCTYNHBlE HaM TaGAuibl HHTErpajos, B3ATHE U3 1IEPHONMYECKOH IMTEPATYPH H
YUEOHHKOB, H BHYACAAA HeKOTODBIE WHTErpaldbl, KOTOPHIE Mbl HE HAULIM B AMTe-
patype. Boabwmaa pa6ora no momroroBke stux tabami GBiTa MpoAETAHA HAUIMMH
ACCHCTEHTaMH, HMeHa Kotopblx npueeldeHsl Ha ctp. 4. [lpodeccop OGepxer-
THHTED coél;')an MHOTME M3 MHTErpPaloB, KOTOphC NPHBENCHH BO BTOPOil MonO-
Bue ToMa Il stux Tabimy, m oH npolomkan 9Ty pabory mocae Toro, Kak NpH-
coemnHnaca K wtaly AMepHKaHCKOTO yHHBEpCHTeTa.

HepeneyaTka NONYYNBIIEroca KOHrJIOMepaTa CIOXKHLIX GOpMyn npelcTaBasna
BECbMAa Cepbe3Hble TPYMHOCTH, M Mbl OHIM OYCHb CYACTAWBLI COTPYAHMYECTBY
mucc Cremnden, no3soansmemMy HX NpPeorofeTs.

Oprasu3aumsa m ncnoandoBaHne Tabanmy

Boabliag YaeTh WHTErpanos, NDPUBEJEHHBIX B 9TOM KHHMIE, DACNOJOXEHa B
Buge TaGiul MHTErpaibHLIX Npeo6pasoBanmit. [lannmit YoM comepkut npeobpa-
sopanua Pypse, Jlantaca n Meaasna, a rakme o6paTHble UM Npeo6pa3oBaHus.
Hpyrue npeo6pa3oBaHua NaHB BO BTOPOM TOME, KOTODHIH TakKe CONEPKAT B
raape <VIHTerpaisl oT BHICLWIMX TPAHCUEHACHTHHIX (YHKUMA» HEKOTophle HHTEr-
panb, He BCTpevaloumecs B Tabamuax mMHTerpaibHbIx npeoGpasoBamit. Camu
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tabauusl HHTErpanLHbLIX (PeolpasnBaHHii COUCPKAT TAKKE H HMHTErpans, Raf
KOTOPLIX MOLBHTErPanbHBIMK QYHKIUAME ABAAINTCA NeMelTapHbIe.

JIns Kawaoro HHTErpatsHOro upeoBpasoBauiis Mbl NPUMEHsEM CTaHAAPTHYIO
dopmy. Cnucox cramaapririx dopMm aas npeobGpasopannfi ®ypne, Jlantaca u
Menauna npusesen na crp. 13, CooTBeTCTBYIONIC CNHCKH O6YIYT NIPHBEIEHb H BO
BTOpoM Tome. Jad Toro yro6ut HAWTH 3HAUEHWe KaKOro-HuOyAh OllpelieIeHHOro
MHTErpana, Hamo MPHUBCCTH €ro K OMHOM M3 STHX CTaHAAPTHHX dopM, Nocne 4ero
HaliTM B cooTBeTCTBYIOIMEH Tabauie. Bo MHOrKHX clyuasx MHTErpal MOXHO UpH-
BECTH K CraHmaprHoii ¢dopme pa3ruynsiMu cnocobGamu. B cayvae, worma stw
HHTErpansl HOCTATOYHO BAWHH HAH UMCIOT 1IPOCTON BHR, MLl IaBaluW pe3yabTar
B HECKOJbKMX (& wHorja u Bo Bcex) tabaunax. Ecam ke uarerpan secbMa cl0-
WEH AW PEAKO NPHMEHAETCH, TO OH UPHBOJIITCA UMb B nepsoft M3 Tabaw,
K KoTOpofi on oTHocuTcA. Hanmpumep, ecau nauHmift UHTErpan MOMHO 3anucaTh
H Kak npeoGpasoBanue Pyphe, ¥ Kak npeobpasosanuc Jlanmaca, TO €ro MOXHO
HatitH nu6o B o6enx rabuMiax, 1mbo Toanko B radantax upeobpasopanun Pypoe.
Hckawuenne aenanoch 418 TCX cly4aes, KOTHa HHTErpax Onl10 <ecTeCTBEHHee»
sanucath B Buuc npecbpasosanns Jlandaca. B aTux cayvasx on npaercs B Tabmm-
uax npeo6pasosanudt Jlannaca.

Hekoropsle HMHTErpainl, CONepXaluHe BhICHINE TPAHCUEHHEHTMHE (YHKIHH
M HE NONaBHIME HH B OJIHY W3 TaOMUIL WHTErpaibHBX npeofpasosaHuil, coaep-
warca Bo Bropofi moxosune roma ll. Tam ecTp He TOAbKO Te MHTErpaau, KOTO-
pbie HENb3H APERCTaBHTH B BUie HEKOTOPOTO HHTErpajibHoro npeobpasosanus,
HO M HITErpambl, KOTOpPble Mbl M0 TEM HAH HHbLIM NPHYHHAM He BKIIOYMIH B Tal-
ANUB COOTBETCTBYIOILETO MHTErPAALHOTO MpeofpascBaHHs.

Us npuseieHnmix B 9THX TabAHNAX HHTErpaloB MOXHO TEMH HIH WHBIMM
crioco6amu MOAYUHTh MHOTO APYrUX METerpanos. O)uHuM U3 Hau6olee nIoUOTBOP-
HbIX METOx0B ABNAETCA cRennanu3auud 3uaveHuii mapameTpoB. Haupumep, npn-
RaBag crclpaibibie 3HAYeHUs napaMerpaM B HHTErpane, CONCPMAULEM BHIPOK-
AcHHbIE THRHEPreoMeTpHYeckne dYHKIHHM, MOXHO MOAYYHTL MHTErpalisi, cOAepMKa-
mne Oyuxuan Beccens, wmworowmensr Jlareppa, GyHkuun napaGolHyeckoro
HMAKHAPA H MHOTHMe apyrue (QynkuuH. Mhl Hageemcs 1pUIOXHTb KO BTOPOMY
TOMY 3THX Ta0aHU OGHIMPHBIAi CHHCOK CHENHalbHMX Cl1yYaes BLICIINX TPaHCUEH-
geutHnix gynxunfi, C apyrofi CTOpOHbL, MOXHO MOAL30BaThCA KHHrofi «Bocume
TpaHCHeHueRTIIE QYHKUHK» Wy KakOH-HHOYb APYLOM KHUTOHN 110 TEOpHH Che-
unaxpubix Oyeknufi. OTMeTuMm, B YaCTHOCTH, 4TO BBelcHHas Meitepom G-Qynx-
LMA CONEPWHUT KaK YaCTHbIE CAyHan BCE QYyNKUMM rHISPreOMEeTPHUECKOro THRA.
Mbl IaeM MHOTO HHTErpaioB, cofepwailix 9Ty (yBknuo, a Ha cTp. 325 npHBO-
OMM COHCOK €€ 4acTHhIX cayuaeB (no Goaburedl wacTH BRIPAMAlOMIMXCA YEpeE3
¢yuxunn beccearn m poucrBennbie HM (QYHKHUE M UEDPC3 BLIPOXACHHYIO THAep-
reoMeTpPHUCCKYI0 QyHKIHIO).

IpyruMe npHeMaMP BHLIBOZA HOBHIX HHTErpalnoB H3 NOpPUBEJEHHBIX 3aech
ABAA0TCA: auddepeHipoBanHe HIH HHTETPUPOBAHIE O NapaMeTpy, BXoaaiieMy
B NOJLHTErpasbHY0 (QYHKIWIO, UHTErPUPOBAHKHE N0 YACTAM, MOUCTAHOBKA WHTEr-
PaNbHOTO MAPEUCTABJICHHA 1aA TOH HIM HMHON BXOLAWICH B MHTerpal QyHxuHH H,
B cly4ya€ HMHTErpaabHBIX npeoOpasoBanHuil, npuMeneHyne GOpPMYas O0OpalueHH .
Jasi HEKOTOPBIX MHTErpadbHbIX Npeo6pasoBaHuil CVILECTBYIOT HHHE NPUHEMH
mONAYYeHHs HOBLIX GopMyn, mepeducrennbie 0ObIUHO B KPAaTKOM BBENEHHH K Talb-
aMuaM STUX npeo6paszoBamdil M B NPUBEACHHBIX Nas HHX <O6MX (opMyrax>.

Ins kawaoft GopMyal YyKasniBaioTCA YCNOBHA ee npuMenumoctH. OBbluHO
OH¥l He ABAAIOTCA CaMbMM OOUlUMH., B 4acTHOCTH, NpH HEKOTOPBIX CHEUHATbHBIX
BHAYEHUAX TEX HIM KHBIX MapaMeTpoB, BXOJAIMX B HHTErpa’;, 1ubo ApPM HEKo-
TOPBIX HHBIX JOMOJHATENbHBIX YCIOBHAX 08MaCTb CXOMMMOCTH HHTErpaloB 3Ha-
4lTENbHO lUMpe, YeM YkasanHad B rabauuax. [lanee, B cryuae npeoOpasobauuit
$ypoe u Fankens Mbl cynTaeM NePEMEHHYI0 y BEmECTBCHHOM, XOTA MHOTHE M3
HHTErpajloB CXOUATCA H APM HEKOTOPHX KOMRIEKCHHIX 3HAYCHHAX 3Toll nepe-
menHofi. BooOule rosops, Mbl Hajgeemcs, 4TO YHTaTenb, MOPUMEHAOWHUA 3TH
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LaOLHH, ocTatonlo 3naioM ¢ 1eopreft gyokinh, uTo6ht OBTL B COCTOAHHH
CHMOUCTONTCALMO  OUPCRCANTL B KEWJIOM cnyyae o6nacTb CXOUMMOCTH COOTBET-
CTRYIOICTO HHTErpada.

Kaxnomy npeo6pasoBaHmio mnocBsiyeHa ocobas raasa. B Havane waxpoft
CTPaHMIlLl NPHBOAMTCA CTaHHapPTHAA GopMa COOTBETCTBYOILErO npeobpasoBakns,
a pesyabTaThl npexcrapiaeHst B Qopme coorBercrBusa ABYX Gynknufl, B kawuo#
r1aBe cHayana JaeTcA Cuucok OOWMX QOPMYJ, HUMEOuMX MeCTO A4 AaHHOro
npeobpasoBanns (06nyHO 6e3 yKasaHMsn YyCloBUll WX CAPaBELIUBOCTH), HOCHE
Yero mapot COOTBETCTBYIOMIUX APYr APYry QYyHKUMA pacmoaaraiotca B nOpsiKe,
COOTBETCTBYIOIIEM (GYHKIHAM M3 aeBoro croabua CHauata uuyT 3reMeHTapubie
dysKiUA B CAERyOMEM NOpsAaKe: pallMoHanbHbie (QYNKNHH, amebpanueckue
dynxnnn, OyHKUHM, COAEPNKAIMe CTENEHH € AIOOHM (1€ 06s3aTeabHO pallHo-
HATbHLIM) OKa3aTeNeM, NOKa3areabHbie QYHKUNN, TOTapHGMbt, TPHIOHOMETPUYE-
ckne (QyHKUHH, ob6paTHpie TPUrOHOMeTpUYeckHe GYHKUHMM, rUnepboavyeckue H
o6parHbie runepGoiHYecKHEe (GYHKIUH. Bhicie TpaHCHEUIeHTRBIE (DYHKILHH
NPHBENEHbl B CAEIYOWEM NOPALKe: OPTOroHatbHbE MHOIOYIEHD, raMMa-QOyH KLU A
H poAcTBeHHbe eft QyHKuuH, dynkuun Jlexanapa, dynkunn beccens n poncreen-
Hble MM (QYHKUHMH, DYHKIHH napaboaHyecKoro UMINHAPA, THIePreOMETPHYECKHE
dynkuun H Hx o606meHHA, SATHNTHYECKHE QYHKIHMH H PA3AHYHBIE APYrHe QyHk-
uuH. Kaxaas raasa pas6ura Ha COOTBETCTBYIOINEE YHCJO IIYHKTOB, MPHUCM KaK
YHCHO ITHX IMYHKTOB, TaK M HUX TPYNINHPOBKA MEHAOTCA OT IrI3Bh K rAaBe.
Croxnnie QyHKUUM KracCUQHUHPYIOTCA 0O «BhHCHIeH» BXOLsueli B HUX (QYHK-
unn. Hanpuwmep, dynxuus 1n (¥ — 1) HaXOAUTCA B AYHKTe, OT..0CALIEMCH K JO-
rapapmaM. B HEKOTODHIX cayuasxX BOBHHKAeT HeOnpeaentucTs. Hanpumep,

G e

B 3aBHCHMOCTH OT cnoco6a ee 3alMCH MOXHO OTHECTH auGo K cTeneusM ¢ {1po-
M3BOJIBHBLIM MOKa3areneM, U060 K OOGPAaTHBIM TPHTOHOMETPHUYECKHM (YHKIINAM,
Tax Kag Mbi HE CMOTNM HPUIyMaTb BIOAHE CUCTEMATHYCCKOE M aGCoOMIOTHO Ha-
JeXHOe YNOPANOYeHHE Marepuana, HPHUIIOCH O0TKA3aTLCA OT TOro, 4ToOB ObiTh
0 KOHIA CHCTeMarHuHuiMU. Mbl HaXeeMcs, YTO uYMTaTEAb CaM CyMceT HAHTH
nyrb B 1abupuite Gopmyn.

IMpumenaembie 3necy 0603HAYCHHA IiAs CNEUHAMbHLIX (YHKUMH, KAK APABH IO,
Te Xe CaMubie, YTO M B KHHre <«BuicuiMe TpaHCUEHTEHTUbIE OYHKIHHY, XOTS H
BCTpeuaoTcA Hebonbline oTKAOHeHHA., HanGoree BaXHbIMU ABAMIOTCA PacXoMxae-
Hust B OOO3HAUEHHAX 1AL HHTErpPalioOB BEPOATHOCTEH, MUOFOWIEHOB DPMHTA U
BRIPOKACHHBIX runepreomerpnyecknx ¢ywmkuni. Ioarbl cuHcok o6osHavenui,
HCAONb30BAHHLIX B TOM TOME, NPUBCACH Ha CIP. 319 u B yKasaTele o603HaueHUH
B KOHIlE KHHTH.

B cayyae OGouaee TDOMO3BUKMX De3yIbTaTtoB MHl H30erain mnoOBTOPEHHH,
UCHOMBL3YA MEPEKPECTHHE CCHUIKM Ha JApyrue pasgeant Tabamn. [Ipd srom, ma-
mpuMep, ccblaka Ha 3.2 (5) o6o3nayaer cchiaky wHa dopmyary (5) us n. 3.2
Mrorna, ecan pesaymbrar Kazancs HaAM CAHUIKOM [POMO3NKHM, Mbl OFpPaHHUYHBA-
nMChb YKa3aHHEM KHHrUW HIM CTaTbH, rjie ero MowHo HalTH. TouHo Tak e Mb
MHOIA YKa3biBaIW HCTOYHUKH, FIE MOMXHO HAWATH JOMNONHHUTEIblbE WHTErpaist,
He Bomrexmde B Hamu Ttabauyb. EcaM He cuuTats mEPEKPECTHHIX CCBIIOK,
KAKAYIO T1aBy KHHCH MOXHO HCMONb30BAaTh HE3aBUCHMO OT JIPYLHX, XOTA B Cay-
yanx npeo6pasosannit Pypbe, CHHYC-npeobpasosanuil, KOCHHYC-NPeoOpa3oBanHHit
M SKCMOHEHUHaAbHBIX NPeo6pasoBaHMH, a TaKke B caAyvaax upeoOpa3oBaumit
Meanuua u Jlannaca tabanusl NpaMux H 06paTHHX npeo6pPasoBaHHMA B HEKOTOPOM
CMbICTE ROMONHAIOT APYr Apyra. MoxHo HCHOAL30BAaTh TaK¥Ke Pa3nHYHHE CBA3H
MexkIy nporalyrnpoBanubiMi 3Ieck npeobpasoBaHMsIMHU, IPHYEM 3TH CBA3H 0C060
YKa3aHH B KPATKHX CBENEHHAX, MPEANMOCAAHHBIX KaXI0H Tabanue npeoGpasosanuil.

A. 3pleiiu




CTAHJAPTHBIE #OPMbl ITPEOBPA3OBAHHN

Kocuuyc-npeobpasosanne Pypoe
o]

§ f (x) cos (xy) dx.
Cunyc-npeo6pasosanne Pypbe
o
{ £ (%) sin (xy) dx.
]
DxcnoHenunaasHoe npeobpaszopaHue Pypse
oo
S Fx) emixr dx.
-— o0
[Tpeo6pazosanne Jlannaca
[~e]
§F@yerar
0

O6partuoe npeobpasosaune Jlannaca
1 c+ioo
5mi S g (p) et dp.
c—ico
[Tpeo6paszosanne Menanua

(o]

§ F(x) x5 dx.

O6patioe npeobpasoBanne Mennuna
| c+4ioco
Ont S g(s) x~Sds.

c—ic



HPEOBPASOBAHUS oYPDLE

Mub 6ynreM pasimyaTe cAEAYIOILMe BHAL npeobpasoBanufl Pypoe:
Kocunyc-npeobpasosanne Pypbe

o)

B Af(x); ¥} = § £ (%) cos (xy) dx.

Cunyc-npeoBpasoBanne Pypre

8, {r (x) v} =S £ (x) sin (xy) dx.
0

JKcnoyennnanbHHe (MAM KOMIIeKcHbie) npeo6pasoBanua Pyphe
* .
8. {f(x); ¥} = S fx) e %) dx.
— 0

B nepBHX nmBYX BMAaX MepeMeHHas y NPEANONAraercs MOJOKHUTeAbHON,
a B TperheM y — Bemectsennoe yucao. U3 coobpaxcennt yano6ctra MB onmycTHav

/s
B ONpejefeHHH NepBHX ABYX NpeolpasoBaHWH MHOXHTEIb (;) , 4 B onmpene-

JEHHH TPEThero mpeoOpa3oBAHHA MHOXHTENDL (2m)~ /s, Tpasna, 10 npmsoamt
K HecMMMeTpuusocTw obwmx dopmya (B 4gacTHOCTH, GOpMyam o6pawmeHus),
HO 3HAYMTEJIbHO ynpolldeT BHA MHOIHX Map ABOUCTBEHHBIX GyHKuuH.

OCHOBHbie TPYRH, MOCBALIEHHHNE TEODHH M NPHIOKEHHAM npeobpasoBaHus
$ypre, yxaszaws Ha cTp. 335. HamGonee ofmupubie onyGauKoBaHHBIE N0 CHX
nop tabanubl mpeobpasosanuit Pypre mpunamnexar Kemmbeany u  Pocrepy.
[peo6pazosanne Pypbe TecHO CBA3aHO c iipeobpaszoBanmsamu Jlannaca 1 Meu-
AMHA, H F03TOMY MOryr OBITH MONE3HBLIMY CCHIIKM, CA€NaHHBe OTHOCHTENLHO
3THX npeoOpasosaHmii, Kpome Toro, MHoro marepuana o mpeo6pasopaunu Pypoe
CONEPKHTCA B yKa3aHHBIX yueOHMKAX M CTaTbAX.

s npuseneHHnx B raasax I—Ill map noficteenubix ¢yHxuuit Moryr 6biTh
nonyyeHH MHOrMe HOBHE mape GyHKuMA nyreM npHmeHeHus obwpx Gopmyn
(npasua), ykasaHHux B oo 1.1, 2.1, 3.1, nam nyTem npuMeHenus HeKOTOpHX M3
METOJIOB, yKAa3aHHHX BO BBENEHMM K 3TOMY ToMy. Kpome TOro, pasinsynbie BHAHI
npeobpasoBannit ¢pre CBA3AHK APYr ¢ APYroM M ¢ npeobpasosanuamu Jla-
nnaca, Menrauna u [Nawkeas yxa3anHHIMM Huxe GopMYmaMH. ITa CBA3b MOXKeT
6biTe MCOONB30BAHA AMA TOro, YTOOK BBIYUHCINTH jalnHeHinne npeobpasoBadHs
dypoe nyreM KOMOMHHpOBaHHA [pPHBeIeHHLX 3jech (GOPMYN MIH C NMOMOLILIO
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tabaun npeoGpasosanuf Jlannaca, Menauna u [aukens, famnwnix B rnaBax 1V,
Vi u VIL

[

8o 1/ (x); v} =§ f () dx — yB {S f @) dt; y}

=18 {f (| x )i ¥}

= s {F () Iy} + s€ {f (X0 — iy},
=M {f (| In x|); iy},

= ()sm) 29 _ 4, {F (£ yb

B {f (x); v} =y%c{V f(t) dt; y}.

=1),i8, {sgnx f (| x |); y},
=i {f (x); iy} —1si® {f (x); —iv},
=i {sgn (In x) f (| In x |); — iy},
= (Yym)"/2 &y, {f (x); y};
B, {f (x); ¥} =B {f () +f(—x); y} — Bs {f () —F(— x); y}
=L {f(x) iy} + & {f (— %) —ivh
=M {f (Inx); — iy}



FAABA I
KOCHHYC-TIPEOBPA30BAHUSl ¢YPbE

1.1. O6mue dopmyan

f (x) e =1 f(xcos(xy)dx, y>0
0
(n g (x) 27 £ ()
@) f (ax), a>0 ag(ay)
@ | r@csen, e 5>0 | o le(*E) +e(t32))]
(4) f (ax) sin (bx), 8, b>0 2 § £ (x) sin (LE2 X\ dx —
0
_.2_:1 S f (x) sin (y;b x) dx
0
2n
®) | a0 (— iy 5L
int n 4t ¢ .
(6) X f (x) (— 1) PRI S f (%) sin (xy) dx

0
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1.2. Aare6panyecKkne ¢yHKUUH
oo
f (%) I48)) =§ 1 (x) cos (xy) dx, y>0
H 1 b<x<<a y~1sin (ay)
0, a<x<oo
2) X, 0<x<! y~2(2cosy —1 — cos 2y)
2—x, l<x<<2
0, 2<x <o
3) 0, D<x<a — Ci (ay)
1/x, a<<x<<oo
@) x 2 ntle 2y)~ g
© | x'h O<x<] @m)'lry” '3C (y)
07 1 << X << o
® | 0 O<x<l @'y [y —C (y)]
x~ 1/2, l<x<<oo
) (e +x)7Y, larga|<m — si (ay) sin (ay) —
— Ci (ay) cos (ay)
® | (e—x)74 a>0 cos (ay) Ci (ay) +
+ sin (ay) (/2 + Si (ay)]
V[HTE[‘paﬂ MOHAMAETCA B CMbICHE
raIaBHOrO 3HA4YEIHUA [0 Koumn
) (x+a)” s, larga| <m n'l2 (2y)_l/2 [cos (ay) +
-+ sin (ay) — 2C (ay) cos (ay) —
— 28 (ay) sin ()]
(10) 0, l<x<a =t 2 @y)” Y2 cos (ay) — sin (ay)]
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4) | x'12sin (axh), a>0]| _ =®({x\i}
‘ @ : (3" %
AT 3 e
xsin (G — 1)/ - (33)
() | €™ ™ sin (B, R R
Rea>|ImB| w - “VRIE (2 ) 5
1 B By?
x sin [ arctg (§) ~ v’y
(6) e._axz cos (Bxs), 2—11‘:1/9 (a’ + Bs) ~1/, X
Rea>|ImB| % e~ Wk @2+ o
A 1 B
X cos [4(u2+3,) iy arctg(;ﬂ
™ cos (ax?), e>01 27%2n/a)"’* [cos (22 1y?)
+ sin (2%aly)]
(8) | cos(27x® — n/8) = 182712 cos (271y* — /8)
) | x "2 cos (ax?), a>0 | 27yl (2a)~ 2 x
X cos (a ly g —m8)J (a 'v*/8)
(10) cos [a (1 — x¥)], a>0 | ol e, Ve
X sin [@ -+ 27 4 27207 1y?)
(11) | cos (a®x?), a>0| 271 @a)"Mey'2 x

x {32k, [23a)~ 2yl ] 4
+nJi), [2Ba) "2 y* 2] 4
+ 1y, [2@Ba) My ]}
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o0
f (%) g =\ 7(x)cos (xy) dx, y>0
0
(12) | x1cos(ljx) — 27wy, (29'12) + Ky (2y'2)
(13) | %~ 2 sin (a¥x), a>0]| 27 %egt2y Yelgin (2ay'/2) 4
+ cos (2ay'/?) —e -sayt/x ]
(4) | x Y2 cos(a¥x), a>0 2'8/21:1/237 2 cos (Qay'2) —
—sin(2ay'?) e -paytiz ]
(15) | %~ sin (a¥x), a>0]| 272" 2a ! [sin (2ay''?) +
1/,
+ cos (2ay'/z) f- e ? ]
16y | x— *12 cos (a*1x), a>0]| 9%, 13,7 h,-ea_v‘/2 +
+ cos (2ay'/2) — sin (2ay' /)]
(17) | x"'sin (@%x), zay vlle [/, (2ay'ie) +
a>0, IREV]<1 4 cos{vn/Q) ) ,
+ ‘,—v (2‘1)’ /2) +1v (20y /’)_
-1, (20y'/2)]
(18) | x*7! cos (a¥/x), mi“y‘__‘_’* [J_, (2ay'/*) —
a>0, iRev|<1 isinive/9) . .
—J, (2ay''2) +1_, ay'/2) —
-1, (2ayl/’)]
(19) | x~ Y2 sin (ax'/2) sin (bx'/2) 1 ab atdb?
(y) sin (‘z \Sm< 4y —‘T)
. 1 { AN 24 b2
(20) | x— "= cos(ax"/?) cos (bx"/?) (f) * cos (:;,) sin (a :; + {)
@ | x~"1cos(ax'’s — =4) 27 1xt 2y~ e exp (— 27148y —1/0)
22) | x— s gin (2ax*/?), a>0] __9- n(a/y)slo

X [sin (27ta?y™! — x/8) X
X J_y, (T*a’y“) +
4+ cos (27'a®y™t — =[8) X
X Jy, (27aPy™)]
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0
f(x) g ={ 7 (%) cos (xy) dx, y>0
0
(23) | x4 cos (2ax'’2), a>0| —2x(aly)’ x
X [sin (27ta%y~t 4+ =/8) X
X J_y, (Zlatyh) 4
+cos 27*a’y™! + =/8) X
X J_y;, @7y
— 8 . 1y, _ 2 T
(24) | x~*/esin (ax'/?), a>0| mg'lz Qy)~'i cos(—:j,—%:-)x
a?
Xy, (E)
(25) | x~*1cos(ax'l?), a>0| na'lz 2p) 2 cos(:—;—— %) x
a?
x Iy, (55)
(26) | e cos (px'2), wif2 (@ 4 y7) X
Re « ~ 0 X e-.gﬁ&/“ (2 4-82)] X
3y 1 ¥
X cos [‘———-—(12 55 o arctg ( p )l
@1y | e~ cos (ax'/), 2 aglizgyta gy eyt
Rea>'lma
(28) X_.l/2e axt/e % (nlz)l/..,y_lhe,g‘-luzy-l
X [cos (ax'/2) — sin (ax'2)),
Rea>|lma|
(29) | (x*+ a?)*sin [b (x® +a®)'/2], 2 tralhed, y>a
a>0
(30) | (@*+ 4" Visin [b (a2 x¥)'e] | 27mJla @2 —y2)' 2], O<y<b
0, b<y<<oo
wx? EXIEY ne”% sin [b @2 - c2)t/2]
3 sin [l) x> 4 a°) 0 ,
@D x4 e ox? 4 anliz ? ¢=> oc (g2 — c2)tl2 eFa
2me™%Y bje, c=a
y=b

I'y Befitmen, A, dpaefiu
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g ="\ f(x)cos (xy)dx, y>0
0

b>0

@2) | x™ et an e x (@ ') 2yt %
% sin [b (x* + a?)' /2], | x Iy {2 alb—0* — v ]} x
a,b>0 X Ju, {2“a[b+(bﬂ~y2)l/2]},
O0<y<<b
@33) | cos[b (¥ +a) ] (6 97| 2imetee cos[b (aF — )12,
c>0 y=b
B4 | (w4 a) Vreoslb (o 0y 2] | —27a¥, [a bt — 7)),
a>0 O<y<b
Kola(y?—0%)'2], b<y<oo
35) | (" 40" Mcos[b(x* 4 a)'2), ) 27trate, y>a
a>0
@6) | x B Te x — 27 (2 ty) '
X cos[a(6* +x*)' 2], | x Uy, {27 [a—(a* —y¥)' 2]} x
b>01 < vy e lay @—yn' )
I<y<a
@B7) | sinlb(@—x3)'], 0<x<a 2" 'nab (B 4 y¥) 'V %
0, a<x <Ccoo % J [a(bs_'_yg)l/,]
b>0
38| 9, 0<<x<ta| 27'mebecos [y (a*—b)'/2]
x sin [c (2 — a9y !/?] O<y<e
b2 L k¥ - a2 4
a - X < oo
b,e >0
@9 | 0 ] O<x<a | g-igg=e®i+an'leg )
x sin [c (%2 — cﬁ)l/i
X2 1 p2 ’ I<y<c
a<< x << oo
(40) sin [b (a2 -- x9)1/2] D<x<a (W/Q)'lzb‘ls X
2 _ 2,8/ ' - 5
o, “ T e | XAunlEalE sl x

X Jy f27ta [0t + )" + 3]}
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[ee]
f (%) gy =\ f(x)cos (xy)dx, y=>0
0
41) 0, O<x<a _ (ﬂ/2)3/2b1/:: X
sin [b (2 — /1] a<x<oo| XYy, {2taly— (y2—0)'2]} x
w? —an—8s . .
oo X ¥y, {2aly + o —on' 1}
b>0 y>b
4y) | cle@ ], 2ty [a (0* + y%)'1 ]
(a? — x)t/s '
0, a<<x<<oo
(43) 0, I<x<<a Ko[a(bi_yﬂ)llzl, )’<Ib’
cos [bx2 — a®)l/2] a<<x<<oo —2"‘1:Yo[a(y2——b’)l/9],
w2 — az)'/s ’ ’
y>1bj
gy | coelbier - =il oy o (m/2)*2p' %
@ -y’ X J_y f27%al@* + ' /2 —yl} x
0, a<x<oo| XJ_y {27al@ + ' +y]}
(45) | 0, l<x<a _ (.‘,:/2)3/251/2 X

cos [b (x2 — a?)'/%]

7 , a<x < XJ—l/‘;{Q*‘a[y-—(_v’——b’)”?]}><
(%2 — a?)"/a

x Yy, (2aly + (2 — o'}
y>b

bia2 — x4 LIEPRIF
(46) c—————-zsl/[g ::__,_;2),/’], O<x<a | (® 7y X 2 l
N ) x J_y (2 a0 4 v r—bl} x
3 a<x<<oo _
b0 | X Iy, (2tal@ +yn' 0]}

@ni o O<x<a 2 tn (¢ 4 6% M2 i

cos fc x2 — anl/2] —_ 2 nl/g
X (x2 A4 b2) (x2 —~ aznl/e’ Xe clarton ch (yb),

a< x < oo Ob<y<e
(48) | sin (asin x), O<x<zm | (1+cosmy) s,y (a)
0, <X < 0o
(49) | sin (a cos x), O<x<wnf2]| cos(my/2)s, , ()
0, %2 <x << oo




36

M. 1. KOCHHYC-TIPEOBPA30OBAHISI ®YPbR

[80

s (x)

g<y>=§ f (x) cos (xy) dx, y>0

(50) | cos (acos x), O<x<<nf2] —ysin(ny2)s_, 4(a)
0, nfl << X << oo
(61) | cos (a sin x), l<x<nm — y sin (ny) S_y, 9 (8)
0, < X < 0O
1.8. O6patuble TpUroHoMeTpuuecKue (pyHKNHH
| o l<x<a “cos[n_;_w]x
cos [n arccos u——i:—-b] b-ay
b—a X Iy [“T—j
(x—a)lls @ — x)ti2
a<<x<<b
0, << x <o
(2) x~ Ve (ai__,,[cz)‘—l/g ><( " (7‘7/2)3/2)’1/2-’9/5;_[/4 (2 tay) X
X cos [v arccos (x/a)}, XJ_ o -
l<x<a va= s (27ay)
0, a<<x <<oo
3y | «7tarctg (xfa) —27'n Bi (— ay)
) (%% + a®) 2 cos [ arctg (xia)], Ziny*le WL ()
Rev >0
(5) | x (14 x®*/2 sin (v arcctg x), 2715 2 T (v yy e %
— I <Rev<0 X |y yy, (912) sh (9]2) —
-1, 1/¥(.)’/2) ch U’/Q)]
(6) | x° (1 4 x%)*/2 cos (v arcctg x), —a 2T (v 4 1) X
— 1l <<Rev<0 Xy'“‘l/ﬂsin(vn)x
X chi(y[2) Koy, (012)
(7) | arctg (a/x), a>0| ZyIx
X [ Ei (ay) — e Ei (— ay))
®) arctg (2/x%) ny leYsiny
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1.9. I'mnepGoauueckue yHKuuHU

fos)]
f(x) g =1 f(x)cos (xy) dx, y>0
0
1 T
M| Fes Rea>0 sy,
! Yy
@) | e Ree>0| srmoimiy
1
(3) ——gp Rea >0 .
{ch @) s+
2(2n — )l a2 sh ":’E( )
n=2
1
4 ——, Rea >0 2n—1 -
N T [+ ()]
& @r)lch o py
(5) 1 v ¥ ? T iy v iy
feh () Rev>0, Rea >0 aT ) (2+2u>r(?—2_a
(6) | fch (ax) +cos BT, _rshlfy)
nRea> ' im (&S) | asinf sh (a~1=y)
— l/ — ']
) (chx+tcosa)y” ', —r<a<nm mp—‘/s+iy (cos a)
(8) - = ch (ny) sin (ay)
(chx—cha)™}, a>0 — .
MuTerpan noHHmaeTca B cMbiche
raasHoro snavenus nmo Komwu
© | {1+2chl@w3)' ]} @ ')z {1 42 ch[(2x/3)"/29]}
(10) | fa+ @—1)"2 ch £ ro—iy4he? QP @
Rev>—1, larg(e =) <= ToT)
(11 ch (Q—Ihl/ix) x!/3¢ch (Q-Inl/ﬁy)
) ch (nt/2y) 22 ch (xt/2y)
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Nna2

f(x) ={ 7 (x) cos (xy) dx, y >0
i
o] B menisn| e
(18) | s, |Rea|<Ref | 23t {y(Epti)y
+ (3,7 - — iy)_q)<33 +4t;—— iy)_
‘P (ﬁﬂ) +
. 4@
+ 2= sin (nefi™!) [cos (naf™t)
+ch (=1y)1 )
4| Fea |Rea|<Ref | 27" sin (™) [ch(ngty) +
+ cos (xfta)]
1 she (ax) 9 @ 277! sin a sin (ra/B) sin (xy/B) X
(15) sh (Bx) ? |Rea| <Ref X [sin® a sh? (myfB) +
+ ch?® (my/B) cos* a + cos® (an/B) 4
+ 2cos a cos (na/B) ch (ny/B)] !
(16) | [ch (ax) 4 chp]~t ch (2t ax), m——:—:ﬁ%
nRea>|Im (af) |
(17) | [ch (fx) 4-cos c]™" ch (ax), B—s’;nc[ms (m/8 — ac/f) X
IRea|<Rep D<o X ch (xf8 +eyff) —
— cos (n/B + acf3) ch (=3 — cy/B)] X
X [eh (2ry[B) — cos (2na/B)]™
(18) | e Rea>0 | rromiomm)
(19) | Firmts @)
Rea>0
@) | S Rea>0| g,
@) | Trmae 2 ch (y/2) — [¢? arctg (e7/%)
1 - x%) ch (nx) + oY arctg (ey/g)l
(22) (x% 4 1) l(:ll (xx13) (ch ) in (1 + e"J’) Tyer
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f(x) g) =§ £ (%) cos (xy) dx, y >0

i —1y —y
(23) (i + x9) ch (zx/4) 2 e +
+ 2 shyarctg [27"/3 (shy)] —

—1
—27"1 chyln [chy+§__1;:J
hy

CY | e — ! 2ye  chyIn(l )
8 X i
L — yMe—(m+1/3)y
(— 1)"e
(2) [tm + 1/3)2 4 x9] ch (nx) T oam¥1

x [H—ln(l +eN—

e—V/3 (—l) e—"y
T iIm¥i 2

—y/sa
tEmInmED
X F (1, m41; m+2 — )
1 oo
(26) (%3 4 adj ch (zx)? Z(__l)nx

Re a > 0 n=0
(rtygyate™ _e—(n+1/9)y
(n 1722 - a?

X

(27) | (x* +a*) 7' [ch (rx) + cos (nB)]7Y, 27 na"te~¥ [cos (ra) + cos (n)] ! 4+
Rea>0, 0<<Ref<1| o: —En+1—p y
1 e
+ sin (zB) Z [a* —@ny1-p2
n=0

e—(2n+l+g)y ]
T A= @nF1FR?

(28) | x7*th (ax), Rea >0 l In {cth (27*na"ty))
29) | x4+ )"tih (=xf2) l —yeV—chym(l —e®)
80) | x (x*4 )"t th (mx/4) — 27'ze™Y -+ ch y In (cth y[2) —

—2sh y arctg (e7Y)

OtHocuTtennHo nonoGHblx unterpasos cm. Bierens de Haan D., 1867,
Nouvelles tables d’intégrales définies, crp. 408.
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f(x)

[

g(y)=§ f(x)cos(xy)dx, y>0

@1

x (x24 ) cth (rx)

271 yey |- 27Ime™y —
—chyln|2sh (y/2)| —
—shy(ey—1)!

Nouv

OrHocatenbHo NOAOGHBIX: MHTerpanos cMm. Bierens de Haan D., 1867
elles tables d’intégrales définies, crp. 389.

(32)

x (x* 4 1)t cth (nx/4)

— 24 27neY
+ ch yln [cth (y/2)] +
+ 2shy arctg (¢77)

OtnocuteabHo Mogo6Hbix HaTerpano cm. Bierens de Haan D., 1867,
Nouvelles tables d’intégrales définies, ctp. 408.

(x2 -1 1) 8h (=)’

. sh (xx) —1 ch (2 inf~1y) 4 sin (2~ In3~1la)

@) | rhea 27 I S Tty —sin @ Tr5 )
[Rea|<<Ref

@34) oh o) |Reaj<n | 277 (ysina—acosa)+

+2tsinachyln(l +2¢Vcosa 4
+ e %) —cosashy %
X arctg [sin a (e¥ 4 cos )™

OrHOCHTeAbHO NOAOGIIBIX KHTCTPANo

B cM. Bierens de Haan D, 1867

Nouvelles tables d’intégrales définies, crp. 389.

(35) ; sh (;x] 271xe"Y sina —
(x2 4 1)y sh (2-1nx) ? ch
= ___y—}—sina.
[Re | < m2 2 cosachyln\chy_sinu +
-+ sin a sh y arctg (cos ofsh y)
(36) -+ x;? c(:'\;;‘h:x) ’ ye—y cos e + ze sin ‘12+
. e Y sin (20)
|Rea]<7‘/2 +smashyarctgm+
+ 2t cosachy X
X In [1 42672 cos 2a | e4y)
(37) (a“’—xg)"‘/gch“i(ag—xﬂ)l“], 2‘1“‘,0 [a (yﬂ_ﬁs)‘/se]
l<x<a
0, a<<x<<oo
(38) ____S‘;(”) , |Rea|<Rep | —2'e(y'+e)' 437" %
P X sin (mad™) ch (=B y) X .

X [ch (278 'y) —cos 2raB 4]
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o]
) gw) =§ £ (x) cos (xy) dx, y >0
(39) | e**[sh (Bx)], Lo+ { LRt Bt
Rev>-—1, Ref>0| 279 Wit tvw—in+1
R ’ R 4 LR — 3 i) }
efy <Rea T e+ 3+ )+ 1]
(40) | ¥ ch (ax), ReB>0 | ='/28"/3P**—7 cos (2aBy)
(41) sh @x) |Re | <ReB 27%a (y? + a®)~t 4 27128t X
efx—1 X sin (2ra3™t) X
X [ch (2r37ty) — cos (2maB~1)]!
42 p—imix? 1 %
( ) ch (xx) 4 cos (za) * sin (ra)
o0
0<a<l Imp=0} 3} [0 yHant1—aptins_
n=0
— e~ ntrtalyHantrtating)
g—ligexp[—9~ti (r—w"1p~1y8)
sin (za) X
o0
X 3} (— 1)1 sin (nna) X
n=1
x e~ (8ny-Fntin)/up)
(43) | x 2" sh (x%) 2 Hegt/ag—y®la
— 2%y Bric (2% ¥)
(44) | e **cth(Bx'/s) Cm. Mordell L. J., 1920, Mess.
Math., 49, 65—72
(45) | evch*, Rea>0 | K;y (o)
(46) | e~**th(Bx'/2) Cu. Mordell L. J., 1920, Mess.
Math., 49, 65—72
@7y | In(l—e*)chx V—Hyr+hH*—
— 27my (y7 + 1)7 th 27'my)
€os a « [ch (my/2) — ch (2y)]
(48) 1n<1 + = ) ! ysh(ry)
|Rea| <=
ch x {sina = sh (ay)
(49) In chx - sina ’ ych(ry/2)
|Rea| <=2
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(=]
f () g<y)=§f(x)cos<xy>dx.y>o
ch x 4 cosa ® [ch (Bv) — ch (a))
(50) In chx J-cosp ? ysh (ay)
|Rea|<<m, |ReB| <=
cos (aX) = ch (2-1maf~1) ch (2-1rf—1y)
G| FEa lma|<Ref | “Frimasa T ohw T
sin (ax) % sh (raf~1)
62 | Shen Hme|<Ref | wipGes 1 entso
sin (r—1x%) = [cos (2-2nve) — 2—1/s]
(53) ~ehx 2 ch (ry/2)
cos (r—1x2) n [sin (2-2mv?) 4 2° l/ﬂ]
oD | —5— 2 (my/D)
sin (rax?®) o)
B9 | ~wmr " a>0] 2 e~ Y gin (R + URLETINE
=0
1y X 1(kpt
d-a e~ T HRT8)y 5
2
hd yE (k+1/9)8=
X sin [T it —a_—]
cos (rax?) =)
68 | “Fen AZ01 Syt o
=0
X cos [(k +1[,)* =a] +-
o0
—~1 —a~Yk+1/5)y
+ a1 e U X
py
= ¥ (kt-15)2x
on [ 2 + e
57) cos (2—1x2) 4 sin (2-1x3) ='/2 [cos (2-1y%) 4 sin (2-1v¥))
ch (2 et/ x) 2l/2 ch (2— 122112 y)
58) ch (271x1/2) cos (27 x1/2) OTHOCUTENLHO 3TOrO ¥ nNOK06-
1] 1] Heix emy wuHterpanos cM. Glaisher
o (x'f2) 4 con (+f2) J. W. L., 1871, Quart. J. Math.
Ozxford Series 11, 328—343
9) | sin (rx?) [1 +-2ch (a3~ Y2 )]~ | —3'/* +2c0s (n/12 — 27n71y3) X
X [8¢ch (37" /2y) — 4]
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f(x)

Q©
g(y>=§ f(x)cos (xy)dx, y>0

cos (xx?) [1 4 2 ch (2x3 2 £)]- !

(60) 1 —2sin (715/12 —_— 2_!7C_ly’) X
x [Beh (3" 1y) — 4]
(61) s:nh[g(a/cahli'ﬁ—m ) a>0| —2'x'fa'lr x
ch (x/3)
X [Jx/”_i_v (a) yl/‘ —iy (@) +
+ J1y, iy (9) Yij gy (@)
(62) cos [2a ch (x/2)] , a>0 _9 lnl/z alls X
leh (x/2)1t /9
X 1y @ Yoy gy (@) +
Ity 2ty B Vs iy (9)]
(63) %;;‘T/:)l ’ a>0 (na)lh [l‘/A—-‘y (a) K‘IH-LV (@) +
T iy (A Ky iy (9]
sh (x/3
O | S 230|060y iy @K iy 10y @+
+ I—I/H_ly (@) K—lu—iy (@]
68) | S o<x<w2| (=2 @0, (0) X
0, R <a<oo X L vistu, (4)
09 | St O<x<w2| =2 a1y, ) (@) x
0, n2 < x <oo X Ty @)
mch (3-22y) L aysh(@2ry)  2-2%
(67) arcctg (e**) sh x 202 (1 497 ch @-1ny) 14yt
1.10. OproroHalbHbie MHOTOYJNEHB!
) P, (1 —2x%), 0<x<l 271g (— 1)"\’,;4.1/, (¥/2) x
0, : I<x<oo X J_p1,5(¥/2)
@ | (@ — ) Top (a0, 271 (— 1) =4y (ay)

l<x<a
0, a<<x<oo
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fx)

(-

gcv>=§ £ (x) cos (xy) dx, y >0

3) (a* — x')v—l"C;n (a7 1x), (—h*=a’ T @+ 20 I yren (@9
0<x<a amIT (v 2"
0, a<<x <<oo
Rev>— l/g
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0 1
- LR =IET HA@etet
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0, a<< x<<oo
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X {lx 4 (x* — @'l + X Yy oy @ ay) +
+[x— (x* —ah)' 2]}, F 1= @7 ap) X
a<<x<<oo X Y‘/4+V/2 (271 ay)|
[Rev|<<?¥,
(26) | (¥ 4-2ax0)7M 2 x za [V, (ay) sin (ay — 271 vx) +
X {[x 4 a - (x* 4 2ax)' 2 4 -+ J, (ay) cos (ay—27" vr)]
x4 a— (x* 4 2ax)' 2 P},
|[Rev|<<l, Jarga| <=
@7) | & T et a®) T e 2V a1y AT (0, — ) X
X la + (X2+a2)1/2 Iv’ X WV/z, 114 (ay) N M—V/z 1/, (ay)
Rev<?®, Reax=0 ’
28 X (x2+a2)—p.—-l, —1 L2y, T4+ -
(28) < Rev<Reptl 2R Y X
" X Fa(v+ vkl =g, ¥
Rea>0 2 %a?y?) _+_4v—p.—lnl/2 X
Ty — gyt .
Ty etk
w3y, p- vt 27%a%y®)

(29) | a1 — x®y, O<x<a Cwm. npeobpazosauns [ankeas

0, : a<x<<oo
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M | e, Rea >0 I y (o 4 y*)~!
(2) . x~t e, Rea >0 1 arctg (a 13y)
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o)
f(x) gy =\ f(x) sin(xy) dx, y>0
0
3 xB e~ax’ e >0 o n+t
@ Rea>0l al ()" x
lﬂ/_g‘] n -1 y\2m+i
DI CILCARNICY
m=2~0
N alfz 2= s {2 4- y)!/s — g}'/2
4) | x 2 e Y, Rea >0 (@2 4 y2l/e
(B) | a7l Rea>0 | (0 [@+y)/* —al't
6 | xn- RS (—1N» a'2o— Y2y
n= —1» 0, L, 2, % i { l(a‘-’+y2)l/2——u1'/2
Re a >0 do (a? -}-y2)'/2
(M wvmte™, T (v) (a2 -+ y) ™~ *'2sin [v arcig (y/a)]
Rev>—1, Rea >0
®) | 272 (emox — e, 2 yIn [(y° + B9/(* + a9)] 4
Rea>0, Ref>0 -+ B arctg (87! y) —aarctg (a™! y)
@ | a7t 4 B)temes, arctg (y'a) —
Rea>0, JargB|<= — 271 {exp [(a —iy)/B] X
X Ei[— (a—iy)B] -
= oxp {(2 + iy)'8] Ei[—(a + iy)B] }
o _ 1 [
(10) | (e** 417, Re a>0 % TasdGaly
. - n Ty 1
(11) (ex——l) 1, Rea>0 QaCthT-—Z—y
(12) X1 (e** - 1)! Cm. Fock V., 1926, Arch.
Elekirotechnik 16, 331—340
(13) e ¥t (] — gyt 271 th (zy)
. n-~1
—nXx (1 _ ,-X)—1 L = y
9 el T teweTT LR
(15) | e** (X — 1y, Rea>—1 2§ (a4 iy) —§ (= iy)]
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o0
f(x) g =§ £ () sin (xy) dx, y >0
t
(16) | (e7¥ — ebfx)~4) . ‘d, fo + i_v> . Ma —iry|
Rea>0, Ref>0 2@ -p ‘(a—b Ve —p/ )
A7) | e (1 — empryv1,
o i o — iy o - iy
Rev>—1 %‘B<v, ; ) B(\», 2 \]
Rea>Re(v—1)B
(18) | e, Rea>0 | 271 lye 7% W7
X Fy (e Py 277 ly¥) =
=2"1a"ly X
X APy (l, Py — 270y =
= 2 lg'leg = Hep— Tty X
% Erf (27a™ 1/'-'y)
(19) | xe ¥, [argaj <=2 22t le g Yiayp - TR TLNE
20y | xetex? —~n<<arga-<0 o7t 2y Mgl B —aTiynd
(29 ) g y
@2ly | x e, larga| <=2 2w Erf (271a” l’z’y)
(22) | x~ Ve gy larga|<m2 | 27 Homa Haylieg= 2P lyr o
X 2y
. ~ (— )rliz =273 1y2
(23) | xntt gmu, |arg a; < =2 PN Yy X
X Dgpyy (27 tizg— ‘/zy) =
- 1)"1:1/2 e—27 % 1y2
B Y X
X Hegnyy (27 Yra 1'/:)’)
(24) | x® e, 271 T (v) y X
Rev>0, |arga|<<m?2 X Fy (v ¥y 27 y¥) =
=271 (v) ye,g—i’a-— ly? X
X Fy (31g— v g 2787y
(25) | wex ¥, 0<x<l e 11, _
0 l<x<co | 27573 @0PyP X
» p—0
X JP + 3/2(’V)
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f (%) g =\ f(x) sn (xy)dx, y>0
0

(26) | x (x* - B%)7Lerx2, 2724382 |8y Erfc (aB—2"1a""y) —
Rea>0, Ref>0 — €8 Erfc (a3 4 271a"1y))
27) | erexr by, larga| <m/2 | —2 tn!lza= /3 o277 6 —I9)F o
"X Erfc [27%a~ /3 (B—iy)] —
P Y
X Erfe [27%7"/2 (8 4-iy)] }
(28) | xemexrBx larga|<m2 | 27%n'lza 2 x
X (B ly) e P E T
x Eric [27ta~ 2 8 — iy)] —
—2-8n'l2 %
wx a— s B8+ iy) et B+ iy)? <
x Erfc [271a™ /2 (8 4- 1y)]
(29) | x~ MagTel¥, larga| <m/2 | gl (2p)— '/~ 2oy 2 «
X [cos (2ay)'/2 4-sin (2ay)*/2)
30) | x~ Y g—ulx, arg a| < =f2 w2 g Yz p—(2any/z sin (Qay)llz
(B1) | xv1 TR 2%y
Rev>—1, |arga|<<=w/4 X (€25 K, (ag? Tyt ry
__e—ﬂ"-?‘niva (ae—Q—gﬂiyllg )]
(32) x"Heem (ax+ﬁx—1)’ e (y2+a2)—1/23—2ﬁ!/2u X
larga| <wnf2, |argB|<<=/2 X |a sin (23:/2 v) + vcos (Qﬁx/gv)]'
u=27 a4 (yt 40 e} 1
=212 [y* + a2)1/2 - Ol]1/2
33) x 2 g —Bat 2=t~ %2y sin (2872 u),
|arga|<<wm2, |argB|<<m/2 g =212, _131/2 <

X [(0* 4-y%)'l* —af'l2
v=2" "2 1812 o 4 y?) "2 )0
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-4
f (%) go)= § £ (x) sin (xy) dx, y >0
(34) x_.nl‘ e uxl/:, Iargﬂl <1‘/2 _Tlnallyy-l/s l',l“ (2—-aa!y—1) X
X €08 (273 4 2732y t) -
+ Yl“ (2—aa'y_l) X
X sin (270 - 27322y~
(33) | et uet+antls, Bay (y* 4 B%) 71K, [a (v* 489 /9]
Ref>0, Rea>10
(36) | x (ot 4 x%)~Ua g Bler bty ay (y* +8%)~ " x
Rea>0, Re3>0 XK la (89"
(37) x-‘/z (Bs_,_ xn)—llge-utﬁz-f—xi)‘-'b’, (QH“)’)”* X
Rea>0, ReB>0 | X1y, {2781 +y*) "t —a)} x
X Ky AZB @ 99" + el
(38) | (B 4 xn)'/s —B1'* x (27'%)' 1 g la - (@ 4 y?)' /2] 7 ex
X (Bt 4 x%) My g B e X (af 4 p¥) " M2g— Bl oyl
onx'le —1 Cw. Ramanujan Srinivasa, 1915,
@9 | @ —1) Mess. Math. ]44, 75—85
2.5. Jlorapudmuueckne GYHKUHH
() | Inx 0<x<1 _IC4my—Ciyl
0, <x <o y
2) | x'nx — 275 (C 4 Iny)
@) | xinx — (27'my™)'/% |In (4y) 4 C —=/2)
(4) | ¥ tlnx, jRevi<1 ny”"
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X [§ () +27"m ctg (27vn) —In y)
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+ e OEi (by)]




76

. 11, CUHYC-TIPEOBPA3SOBAHUS ¢YPHER 6

f(x)

[ee]

g(y)=§ (%) sin (xy) dx, y >0

6) | x(x*—a*)tinx, a>0 | —27x {cos (ay) [Ci (ay) —Ina] +
+ sin (ay) [Si (ay) — /2] }
HHTerpan noHuMaeTca B CMbICIE
raasnoro 3Hayewua no Komu
(Ty | e*¥In x, Rea>0 | (y*+ a¥) 7! [aarctg (yjo) —yy —
—27lyin(y* +a%)]
8) | e**x*'nx, © ) (@ 4+ y9)~ 2 x
Rev>—1, Rea >0 X sin [v aretg (y'a)] X
X A () —27"n (o* + y*) +
-+ arctg (ya) X
X ctg |v arclg (y @)]}
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+ 27tn (In y)?
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X [fy (ay) — Lg (ay)]
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2.6. Tpuronomerpuueckue PyHKuuuM aprymenta kX

o0
f(x) gy = “ f(x) sin (xy) dx, v >0
0
(1y | x71sin (ax), a>0 ‘ 27tInj(y+a) (y —a) |
(2) | «7%sin (ax), a>0 | 27iny, O<y<<a
27 na, a <y <o
(3) | x¥1sin (ax), v e~ ytal”’
—2<<Rev<l, v 0 T d - vsin2 m
a>0
4 | (1—x®"tsin (mx) sin y, Oszy=<_=
0) Ttgy
(3) | (x*+ «*)tsin (Dx), 2ing e gh (ay), O<y <<b
Rea >0, >0 2 lzale™®Ysh (ab), b <<y <<oO
(6) | x~te »¥ sin (Bx), 2% 10 {[(y + B + *] X
| Rea>|ImB| X [y — B + @
(T) | e***sin (3x), Rea>0 | 2 'zlizg~'lep=27a iy +6%
X sh (27'fa"ly)
8) | x!sin® (ax), a>0 =4, 0<y<2a
=/8, y=2a
0, 2a <y <<
(9) | x2sin® (ax), a>0 | 22 (y+2a)In|y+ 2a]+
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—27'yIny
(10) | x"tsin (ax) sin (bx), 0, l<y<<a—b
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I 0, et b<y<oo
(11) | x2sin (ax) sin (bx), —22(y+a—bIn(y+a—b)+
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X sgn (a —b—y)
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"’8

f (x) gly)= fx)sin(xy)dx,y >0
(
(12) | x7% sin (ax) sin (bx), 27 'nby, O<y<<a —b
az=b>0 27inby — 2% (a— b — y)*,
a—b<y<<a--b
27tnab, at+-b<y<cwo
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—ly—a+b[ sgnia—b—y) +
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f (x) g =§ £ (x) sin (xy) dx, y >0
(20) | e7%¥ (sin X)L, Rea >0 — (—4)"* g7 X
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(22) ) m m
2720 1T sin (aqx) |, 0, > Z a,
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0<a<<t ><(l+a—2a[y]+1),
y3£0,1, 2, ...
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(e o)
f (%) g =\ f(x)sin(xy)dx, y>0
0
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6mTb BBHIUMCAEHB C NOMOLIBK HH-
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. 1 n sh (£y)
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[RY! n
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36) | x7t (I + x5 tin[cos® (ax)], zIn(l 4+ ¢7%) shy—
a>0 7w (ln2) (1 —e™),
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Tmx . .
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2.7. TpuroHomerpuueckue GYHKUMU APYTUX aprymMeHTOB

[ev)
f(x) g) =\ f(x)sin (xy) dx, y >0
0
(M | sin (ax?), a>0 | n'l2 (Za)‘l"? X
X { cos (2%a7y?) C[2%a 1y] +
-+ sin(27a"'y®) S [27%a7 y?|}
@) | x !=sin (ax?), a>0 | —27'=(2a)" '/2y" /2 sin (’2—;— %—;>><
X Jy,, 27y
(3) | cos (ax?), a>0 (2(1)_"%‘/2 X
X {sin(27%a"1y?) C [27%a~'y?| —
— cos (27%a7'y*) S [27% 'y°]}
(4) | " oos (ax?), a>0 | 27m2a)" eyt cos (G - ) X
X Jy,, 2707y
(5) | sin (a'x®), a>0 | 271 (@3a)~ Y x
% ,‘y‘/s {h, 2 (3~1a—1y)"/2 1+
A J_y, (23 aty) e —
_. 3% “MlKl/a 2 (3 1a 1y)3 2
(6) | sin (a*/x), a>0 | (z2)ay "2, Quy'l?)
(7) | x7*sin (a®]x) 24nY, (2ay'?) + K, (2ay' ?)
(8) | x7*sin (a*/x) 2 tngty' 12 g, (2ay' 'Yy
(9) x_ s sin (azlx) 2t2o— 3,._,y4 1y [sin (20}11""-’ ) —
— cos (2ay'/2) e 2@t 2]
(10 | x- %2 gin (a*/x) N NG [cos (‘Zay"?) —
— sin (2ay'/?) — e 2t 2]
(11y | x*"'sin {a%/x), <’y =¥
lRevl<‘ 4sin(-571776
X [/, (2ay'15) — J_, (2ay"/2) 4
Ly aytEy — 1, Qay' )
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n2

0
£ g) =1\ f (x) sin (xy) dx, y>0
0
(12) | x~ "2 cos (a*x) w12~ May Vs (gin (2ay'/2) 4
- cos (2ay'/2) - e etz |
(13) | x %2 cos (a*x) x 22 " [cos (2ay'/2) 1
- sin (2ay'/2) — erat/2)
v - 9/, ma’y ¥
(14y 1 v cos (a¥fx), Teas 3 1om X
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x11/4 (27%ay™1)
(17) | e==*''2 gin (ax‘/’), | arg a | < n/4 =2y~ a/?ay" 83— 2 a2yl
(18) | x~ 12 cos (ax'l?) (miy) ' cos (2-%a? y"‘ + =/4)
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(19 s cos (ax'lt), a>0 | —2 'ma'lry™'sin (%},—%) X
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(20) x— H2p—BX oog (axl/’), 'l (y* 1 B%~ Ha o
Ref >0 X exp| —272a% (y* 4 837! X
o Ty v azy
X sin [2 ! arctg-ﬁ— TR B’)]
21y | x7 "2 cos (ax'¥) cos (bx'13), n'/2y™ 12 cog (27taby~!) x
a, b>0 X cos {27 (a® + b%) y~! -+ n/4]
22) | x5 foos (ax" ¥y sin (ax' )], | (nf2)lisy a2 taty e
a>0
(23) | x~zemex 2 |cos (ax'i®) 4 (mf2)' 13y Hag =2 latyt
+ sin fax''2)],

|arg a | << n/4
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o0
f (x) g(y>-—-§ f (x) sin (xy) dx, y>0
(24) | x (b* + x%)* sin [a(a® + b)'/2], 27'rae™ ", a<<y<<oo
a, b >0
(25) | X p oty (x4 5772 X (mj2) (b* — a?) M2emor X
X sin [e (x“’~}—b“)l/2 b X sin [e (b2 — a2)'/2],
Rea >0, b, ¢ >0 e<<y <<
(26) | x4 07 TR x (m/2)"/2y" 12
X sin [a (6* +4%)'12), | X Ty, {2700 [a— (a* — %) /2]} X
a b>0 RS
X J 427 e+ (a* — y¥)' 7)),
I<y<ua
@7) | x(e®a?)eos|e (xf 459"/, | (x[2) e cos e (b* — a?)' 2],
Rea > 0, b, e>0 <<y <<
(28) | x7 M2 (pt a7 x — (mf2)" 2yt x
X cos[a (0* +x4)' 1t | s g 497 fa— (a® —y7) 2]y x
GO0 sy 2 e (@ — gy,
O<y<<a
(29) | x(x¥ g b~ M2 x 2 ngmby, a<<y<<oo
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a, b >0
(30) 0, l<x<a Q'In*{_'e'b (@ + .{-_),1/2 sh (TJ’)v
(x* 4+ %)t sin [b(xz*[ﬁ)‘/z], O<<y<<h
a<<x<<oo
a, b>0, Rev>0
31) | o, Ol<x<a (n/2)3/2bl/* X
e —aty Tsin 0 (2 — 0y B sy emay— (vt — o)) 0
a<x<<coo
X J_ 92-1 2 __ pnyli2]},
4 b=0 y {27y + (v* — %)
b<<y<<w
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f(x) g (y)=§ £ (%) sin (xy) dx, y>0
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(1) | sh (ax) [ch (1%) +Rc0s ﬂl“'R o1 | T simp {5l ™ (r - B)] X
nRey>|Re (1h)| X sh (Y7t (= —8) ] —
[Real<Rer — sin [y (=— )] X
X sh Y™ (= + Byt X
X [ch (2ny~ty) — cos (2ny~ta) ]t
. X h(2-lna-1y
(12) sh -ax)’ Rea>0 T::::Tx?ﬁﬂ
(13) ;ﬁ Rea>0 arctg [sh (27'na 'y)|
d Y
(4 cthx dv [ 2 sh 12‘*11:_\') ]




Eol 2.9. TUNIRPROJUMECKIHS SYHKIIUH 8"

[e2]
f(x g =§ £ (x) sin (xy) dx, y >0
1 o -
(15) (l_|_x2)sh (X} _2 1y€y+(3h)’)1“(l+e V)
1 — —
(6) | T maen eY arctg (e7¥) — e~V arctg \eY)
! —1
a7 (X2 F m% sh (zx) ’ = ‘ém"zm " =t
m=1, 2,3, e m 2m n=1 m - n

+ = g+
m—1
SR [ Y

2m! dz

zZ=e "

OtHocuTebHO NON0OHBIX HHTerpaaoB cM. Turtymapm E., 1948, Brecneune B
Teopuio uHTerpanos ®ypoe, Focrexnsgar.

1 1 =
P — —_— — — Q=1 py—2
(18) {x2 L a?ysh (nx)"* T 9 ay—l—- a X

2u sln (rat) ¢

Rea>0, a0, 1, 2 ... X [oFy (1, —o 1 —a; — ey 4
+ Fi{l,gl b a —e¥)] =

. T
% sin (na) %7
o0
1 (— Yope™™Y
) Z n? — o !
n=0

bo=1, bp=2 (n0)

(19) T+ T TR 5
X In (c——h "'+2j :;f) _
ch y—2
— 22 (ch y) arctg (s;'l——/‘:)
(20) | (14 %)t th (27'x) ] ye ¥ — (shy) In (1 — =)
@1 ‘ (I 4 x?) cth (2 nx) ] (sh y) In (cth 2-1y)

(22) %2}(;_);_) ) |Rea|<<ReB arctg [tg (2 'naf 1) th (27 'z ty))




88 I 1. CHHYC-TIPEOBPA3OBAH!IS ®YPbE 125
: o0
f (%) g =\ f(o)sin(xy* dx, y>0

0

ch (ax)

23) | s _ m[eBVcos(ad))
) (x2 -} B2) sh(nx) 5 [—_{: P l
|Rea|<m Rep>0 o 5 my
1 { )7 ¢ cos tan)
B£1L 2,3 ... — Z :2-p2 ,
n=>0
go=1 ¢,=2 (n£0)
R ch (ax) - —y
) | T e — 271me™Y cos a -}
IRea|<m2 | 427 sinashyln (Gt g

+ cosachy arclg (csohs ?)

OtiiocutenbHo 11006HBIX HHTErpansoB cM. Turtumapu E., 1948, Brenenne
B Tcopuio nHterpanos Pypue, I'ocrexmspgar.

(b4 x2ysh (2-1zx) !

(25) ﬁ—%’ — 2717V (y cos @ 4 a sin ) -+
|Rea| <= + 27'shycosa X
X In(l 4 2e7Y cos o |- e7%) |-
- chy sin @ X
X arctg [sin @ (e¥ + cos @) 1]
(26) Cﬁ%‘d)’ e "/2[)1 sin (a/2) — acos (a;2)] —
Re 2l <= — sh (y/2) sin (2/2) X
‘ X In {1 4 2¢Vcosz 4 e72) -}
+ ch {y/2) cos (2/2) X
X arctg {sin a (1 4- 7Y cos 2)™!]
(27) xsh ) 271we Y sin a +

Real<n?2

+ % cosashyln (S T sine Smu) —

chy - sina

—sin a chy arctg (COS z >

sh

Oritocuteasito noobupx unrerpatos cM. Tutumapur E., 1948, Beeueune
B TeopHwo unrerpaios ®ypue, Nocrexunsnar.

(28)

P~ax

sh (zx)

iRe3|<<Rea

7 |4 ()2 =

=2 X la -5+ 2nf)* -y

n=:0




33 2.9. TUNIEPBOJUYECKHE ®YHKIUIH 89
0
f(x) g =1 Foysin (xy)dx, y>0
o
¢ i - . -~
(29) o 27w eth (2 twy) — y!
(30) | e”**[sh (B.0)]", — 27T (v 1) X
Rev>—2, Ref=>0 X AT [2718 (o — vB— iy)] ¥
IRe (Bv) | <Rca P73 (e v3—iy) + 1] —
—T2757 (e —v3 + Iy)] X
X D273 @+ 8 4+ iy) + 17"}
31 ~1% 1h (b2 Cm. Mordell L. J., 1920, Mess.
(1) | e (b) of Math., 49, 6575
(32) | ¢ axcth (bx''2) Cwm. Mordell L. J,, 1920, Mess.
of Math,, 49, 65—72
(33) (e?”‘— 1)1 sh (ax), — 271y (y® +a¥)7! 271871
ReB>|Rea]| X sh (2=§71y) {ch (2=371y) —
—cos (2ra3™HT! 4
F27H Y @B 4 BTy + )~
— 4 (@ — 3y 4+ D]
34) | (epr — 1)1 ch (), — 27ty (yt a7t
Ref>|Rea] 4 2717371 sh (228 71y) X
X [ch (2737'y) — cos (2raf~t)] 7!
(85) | (3% 4 1)1 ch (ax), 271y (y* 4 o*)™ — =37 sh(nf7y) X
Rep>|Rea] X cos (raf™) [ch (2237 1y) —
— cos (Z2raf™) |
(36) x71e76* sh (ax), 27t arctg [2ay/(y* + 8% — a®)71|
ReB>|Rea|
(37) e~4p ¥ gh (ax), n'/2g'/2¢P 42 — 9% gin (2a3y)
Re3 >0
. ~itax? 1) __ e—y+ina piytiina
(38) e I a0 2 + _3NM+
1
S YP exP[ (T + 41:a )J
X (e @t ins
_I_e—- a1 (3y/2 + 9in/4) _i_-"]




90 I 1L CHHYC-1IPLOBPA3OBAHIIS HyPb1 139
[oe]
(2 gy =\ f(x)sin(xy)dx,y>0
0
(39) xte ¥ sh (x%) 2% zgEric (2~ 2 y)
(40) shox In (1 —e72%) (39 2y (14997 —
— 271z th 27 =y))
4n D ima| <ReS 21w sh (w7 y) X
X [ch (=371 y) +-ch (za3™1) ™
(42) sin (rx?) cth (nx) 271 th (y/2) sin (; +{—:)
(43) cos (mx?) cth (nx) 271 th (y/2) [1 —cos(% + j‘;—i )]
sin (=1 a2x?) = sin (272 a2 y?)
(44) sh (ax) y a>0 2a 8h (21 a1 y)
cos (z—1 a2x?) w {ch (2=1 ma~1l W) — cos (272 na—2 y?)]
(45) sh (ax) y a>0 2a sh (2-1 ma~1 y)
h(2=1 =nf—1
(46) i ReB>|lmal arctg [T T |
(47) | [sh (x/2)]” '/2 sin {2a sh (x£/2)], —i(ma)' 31y, _ (@) Ky, 4 gy(@) —
' a>0 iyt iy @Ky iy (@)
(48) | [sh (x/2)]" /2 cos [2a sh (x/2)), —ima)' 2 |I_y, _,y (@) X
a>0 XK _ 1), 4oy (@) —
—1I Yiatiy (@K_y, - iy (@)]
(49) st (21 = (e/2)'2 ] |

ch [= /2 /2] 4 cos [= (x/2)" /2]
X sin [27! = (x/2) /2]

OrHocHTenbHO NOKOGHBIX MHTErpanos

J. Math. Oxford, Series 11, 328—343.

cM. Glaisher J. W. L., 1871, Quart.

(50)

arctg (;%—:),

[mea| <=2

= Ch layy
2y ch (2~ 1 zy)




8 2.10. OPTOTOHA/IBHBE MUOTOUYIBHB 91
[ae)
f (%) g =\ 7 (x)sin (xy) dx, y>0
0
(B1) | (x* 4 ¥~ 12 arsh (x/a), 2 'Ky (ay)
Rea>0
(52) | exp|—2varsh (27'a"'x)] X (271my) 2 sin (ve - 2 *m) X
X |x (x* 4+ 409" 3, Rev>—, | XAt @Ky (@) —
— 1y, (@) K, 4y, (ay)}
2.10. OproroHanbHbleé MHOrOUYJIEHB!
(1) | Pa (1 —24%), 0<x<l iy 4y, I
0, l<xr<oo
(2) | (& —xH7 1/2T2,,+, (x/a), (— 1)."2_17‘12%1 (ay)
l<x<<a
0, a<<x <o
@) | (=2 " Ch, ) (), L i TSR U
0 <<l @4 DT v (2y)°
0, l<<x<<oo
Re“>’—l,’2
(4 (1 —xH" P, Vi), 0<<x <<l - vMrr ety o X
0, l<x<oo N 'R LT LI
Rev>—1 =Ygy e
G) | [(T—xy Q40 — (— Lyn+1 22ty [(On)[]! X
—(fxp(—xpx | XB@rAv+1, 2n4-p4-1) X
(5w 0 X yrie [ {F e 4-p+ 15
X Py B (), <x<l dndvtp-b — 2iy) —
0 <<
! XSO F @i+
Rev>—1, Rep>—1 dnd-vtp4-2 —2y)]
©6) | [0 —x (1 + 1)+ (1+4-x)" X (— Hpr12zary et ¢
X (1 —x)*] PE B (x), X [@2n4+ DI X
D<x<1 ><B(2n+.v+2, 2n - p4+2) X
0 l<x<oo | XYM eV LFi@2n+v+2
Rev>—1, Rep>—1 dntvp+4 —2iy)+
+ Fi@ntp+2
n+v+p44 —2y))




92 /1. 11, CHHYC-TIPEOBPABOBAHHS ©®YPbE 17

>
3

oo
f(x) g =1{ 7 (x)sin (xy) dx, y>0
0

M e™ 7% Heyyy ( (2'12 x) (— 1)"2 ™ Menllagm TR ¢

X Hespyy (21/2)’)

®) | e™ > Hean,y (ax), (= )* w2y fam f Tyt E L
larg a| << n/4 NEAERLES &
© | e 2-10~1 x2 % (— 1)"2-— L plivgn 41 %
X Heypuy [xa™ 2 (1 —a)y= "2}, | X (1—a) 27 Mrgm 0 o
Rea>0, az£1 X Hegpyy ()
(10) | e~ 7'* He, () Hepgromar (x) | (— ™27 Herllony 7

x e Ty

(1) | e * " 1L -1 ey, (— D7iT (v [2 2n)l] X
Rea>0, Rev>2n Xy (@ — i)™ —(a 4 iy) 77|

(12) e axxv—Qn—QL;n—_i_?r{ ‘Q(ax), (— 1)n+1 T [2@2n4+ ])!]—l X
Rea>0, Rev>2n-1 X y*E [(a 4+ i)™ 4 (@ — iy)7Y]
(13) | e™ 2L, (a8 (—1)"2tinl 2=) ' D% n - 1(iy) —
— D~ a— 1 (—iy)]
(14) x2at1p—27xy LZ - 1/g (271x?) (::/2)”‘-‘yrm+ =2 1y2 %

% [_Z + s (271y%)

(15) om, -271‘\72Lim 1 (x2) (w2 (— 1y (aly e 2
X Hep (y) He, +2m 4 1 (y)

2.11. F'amma-pyHKUMA (BKJIOUAA HeNOJHYI0 ramma-(yHKIHIO)
W cBsi3aHHble ¢ Hel (yHkuun; dynkuun Jexanapa

() | (s +ix)—¢(@—ix)], ime=@! (1 — )™
a>0

(2) e 0% Erf (jux) | 2tz gole— < ta e




10] 2.11. TAMMA-®YHKLHS; ®YHKLIMH JEXAHIPA 93
o
f(x) &) =\ f(x)sin (xy)dx, y>0
{)
T , 1 ¥ a@n'lz 4 a2
3) x~ e Erf (axl/"), a>0 2 (2mv)/2 {1“,_—-—’—‘, “aunTE L a2 +
a1/a
+2arcig [£20 |}
(4) | Eric (ax), a>0 yr(l— e 2T
(5) et "% Erfe (27 Mo 9= Yeg'fa g2 ye Bric (2 zy)
(6) | |e7?* Erfc (ab—27'a7 x) — 2070"0%y (y2 | b)tem @V
— ebx Erfc (ab -+ 27'a7'x)),
a, b>0
@ | si(ax), a>0 |0 dl<y<<a
— 27ny™ Y a<y<<oo
(8) | (x2--a®)"tsi (bx), a, b>0 | 27'na"' Ei (~— ab) sh (ay),
O<y<b
272ra"te @' |El (— ay) +
+ Ei (ay) — Ei (— ab) —
— Ei (ab)) -+
+ 27 ra™! Et (— ay) sh (ay),
b<<y<<wo
@) | si(@%ax) — 2wyt [(ay) -2
(10y | (1 —2bcos x 4+ %)™ si (ax), = (8 - pY) -
a>0, 0<<h< T Ced ey YA m
w (2720 — " H™HY)
- dy it - by (1 — 8%y '
y=a-+m
Rbm-H
Ty d —pd -6y
a—m—l<<y<a-—m
_ a4 e~ o™
yi—bi-b6d
atm<y<<a4-m+|
m = 0, l, 2,




94

A, I, CHHYC-TIPROBPA3OBAHHNS $YPLE m

f (%) g =} Fix)sinixy) dx, y>0
b
(11y | Si(bx), 0O<x<a | 2y |Si(ay-} ab) —
0, a<<x<too | —Si(ay— ab) —2cos (ay) Si (ab))
b>0
(12) | 271 Si (ax), a>0 27y (ay ™) — 27y (— ay™)
(13) | (x® + b%* Si (ax), a, b>0 | 27%b™ [~ |Ei (by) —
—Ei (— ab)] +
+ % |Ei (— ab) — Ei (— i,
O<y<a
27*zb~1 ¢~V |Ei (ab) — Ei (— ab)),
a<<y<<oo
(14) ci (ax), a>0 —_ 2-1y—1 in I a—2y2 1 ]
(18) | (x* 4 a*)"ci (bx), a, b>0 27'nsh(ay)EBi(—ab), 0<y<<b

27'nsh (ay) Bi (— ay) +
- 27*ne=a |Bi (— ay) + Ei (ay) —
— Bi (— ab) — Ei (ab)),

a>0, a+Rep>0

b<y<owo
X i ! %,
(16) | e**ci (bx), TRy {a arctg (Em}:—_y’) —
Rea>0, 5>0 et 4 b2 ~ y?12 4 dazy2|l/s
—yin 5 }
(17y | Ci (bx), t<x<a 27y~ { — 2 cos (ay) Ci (ab) +
0, a << x <o + Ci (ay + ab) }
b>0 + Ci(jay—abj)+
+In (6% y*—b* |71}
(18y | Ei (—ax), a>0 — 271y~ n (! + a%y®)
2 1 ) 2
(19 P Ei (= ax), e Y e+

+parctg(y (a + B}

(20

li (e79%), a>0

— 27y in (1 + y%a~?)




8] 212, ®Y1IKIIMU BECCEAS APTYMELITA A 95
[ed
£ (x) g (y)=§ £ (x) sin (xy) dx, y >0
1) X e S (x) x'f29- ‘/sy— s, O<y<1
0, l<y<<oo
@2) | (w27 T (e, 27 et sin (ve) RS 175 27 2y)
—2<<Rev<i
@3) | 27w (x4 1, — 27 PoryK, |y, (27 My X
Rev>-—3%, X/v+,/2(2*‘/2y)
(24) | O, 0<x<a y~> 712 cos (ay — 2 tvm + wjd)
(x”——a")'/“ =1y p("lz -y (a]x),
a<<x<<co
[Rev| <<ty

2.12. dynxuuu Beccens aprymenrta kx

) | Jo (ax), a>0 0, O<y<a
(e —at~'h, a4<y<oo
@ | Jans (@), a>0 | (= 1)@~y " Tonus (yia),
O<y<a
0, a<<y<<oo
() | J,(@ax), Rev>—2, a>0 | (a®— y»~'lssin[varcsin(y/a)],
O<y<a
a’ cos 27 vy
(2 — eyt y 4 (2 — a2’
a <y <<
4) | x1J, (ax), a>0 arcsin (y/a), 0<y<a
' n/2 a<ly <<
5y | x71, (ax), V1 sin {v arcsin (y/a)],
Rev>—1, >0 0<y<a
a’ sin (27 vm)
vy 4 (y2 — a2V’
a<<y<<oo




96 [/ Il CUHYC-TIPEOBPA3OBAHIIA &3 PhE 16
[e0]
f(x) g =1{ f(x)sin(xy)dx,y>0
0
-2 2 _ vyl/egin in iy
(6) X '-]v (ax), (@ ) ‘s';nivlarcsm vie]
Rev>0, a>0 ¥ cos 'v arcsin 1 y/a)|
yiv: - 1) '
O<y<<a
—a’cos (P Tvmi Ty L v o gl
vy g - etz
<y <
(M) |« I/:‘/2rz + 32 (ax), a>0 (— 1)y '/ 2y)~ b Popiy (¥a),
O<y<<a
0, a<<y<<too
®) | 4, (ax), 0, 0<y<a
— 1 <Rev<', a>0 | =22 T (s — )]t X
Xyt ey,
a<<y <o
O | x v, (ax), 712 279 v T (u T
1 .
RCV>—/2, a>0 Xy(a-_r_y;t)v l/,_,,
O<y<<a
01 a <y < CO
(10) | 27 Jungyr (ax), (— 122%™ 2n 4 P T (v) X
Rev>—1p, a>0 X[T@2r4+2v+ DT x
X (@t —y*)" TGy ),
O<y<a
0, y>a
(11) | x*7t,, (ax), g™y T (Y v p) X
—Rev—1y<<Rew ¥, X [T (Me+v—wm]™" X
a0 | X Fille+p +w Yitp—w
v a7y,
l<y<<a
(a/2)™y™ = T 2y + 2u) X
X [T (2v 4 D] sin (ry 4 7)) X
XoFy (Meg+v4p, vtw D41
ay7?), a <y <o




97

19] 2.12. ®YHKUMUHK BECCENY APTYMEHTA kx
Foe) L}
f(x) g =1\ /(xsinixy dx,y>0
0
(12) | (x* 43971 J, (ax), gt sh (By) K, (ad), t<y<a
a>0 Re3>0
(13) | x(x* + 871, (ax), 27 ne~8V [, (aB), a<<y<coo
a>0, Ref>0
(14) [ &2 4 370y, o (ax), (—1)" sh (By) Koy 4 1, (08),
a>0, Rep>0 I<y<a
n=20,1 2 ...
(15) | & (& + B, (ax), 871 sh (By) K, (aB),
— 1 <Rev<?b, I<y<a
a>0, Res>0
(16) | xt (a2 48571, (ax), 2-1n3~ve B/ (a}), a<y<
Re v > —%,
a>0 Reji>0
1 . 2y
(17) x"le XJO (ﬁx), arcstn (7—11"—2->,
Rea>:1m3| Fr=at 4 (y 4 )
ri=c +uy—p
(18) | x” e ™¥J, (3x), @ 4 v
2w 4y X
Rev>—1,, Rea>lm3; l
X S (a2 4 2 4 Yagry ~ 297 =Y = 2 ar
gy
(19) | x”cos (x) J, (x), =B L Yy~ X
— 1 <<Rev<ty, x(yy_'_zy)-»v-.l/,,
I<<y<<2
' /227 LT (1 — )| X
X [+ Ty
+ =2 T el
<y <o

4 T. Bef#itmen, A. Dpaed#iu



98 /. 1. CHHYC-TIPEOBPABOBAHMS &Y PbE 120
[o0]
f(x) g(y)=s f(x)sin(xy)dx, y>0
0
(20) | a7 cos (x) Jypq (1), 2wl (T (v 4 1)) X
— 4 5Ly
Rev=>—1, X (y—1) @y~ y2y 'y
0<y-<2
Ov 2 <y < QO
@1) | x7 sin (x) J, (), w27V [T (v o 1) [ X
Rev > —1, X 2y —y¥)® - s, O<<y<<2
0, 2<<y<too
22) | (x4, (a))% a>0 2 — (4@/3n) X
X (1 +27%a72y%) E(271a ) +
+ (1 —=27%a"%y") K (27'a 'y},
0<y<2a
9 o - i,y -1 2L p2 o g2
(23) [ Uy ya,, (@x)bdy oy, (0x), 9 tg -tz -tiep, (a_'z'&b_‘—>’
a, b>0 O<y<a+b
0, a+b<<y<<co
(24) | x'i2 Wy, (@0, a>0 | @byt (@et — gy e,
I<y<<2a
0, 2a <<y <co
@) | X,y e, (e | L@ i Ra—y)' Y 1
a>0 | +|Qa+y)'l—
—i@a—y)' P} x
X (4a)~ Pr—"2 (8a2y — 291y Uz,
0<y<<2a
0, 2a <y <o
O By (72 o AP (2 W B G e e L R o Y
a>0 X cos |2v arccos (271aty)},
0<y<2a
0, 2a<<y<<oo




33) 2.12. ®YHKIMH BECCEJA APTYM EHTA ks 99
o
f (%) g ={ f(x)sin (xy) dx, y>0
i
@7 | J, (ax) J, (bx), 0, O<y<b—a
0<a<<h Rev>—1 | 27la=Yep='lep _, (&),
b—a<<y<<b+ta
n g Yep—1e
X COs (Vﬂ) Ov — 1 (— A),
bta<y<oo
A= (b* 4 a* — y*)/(2ab)
(28) | &Y #J, (ax) J, (bx), 0, l<y<b—a
— 1l <<Rev<Rep-1
O<a<ch
@29) | ave 2, (ax) J, (b), 2771006 [T (u 4+ 1)) T () 3,
0<Rev<<Rep+3 I<y<b—a
0<<a<cd
(30) | x*J, (ax) J, (bx) Cwm. Bailey W. N., 1936, Proc.
London Math. Soc. (2), 40, 37—48
(31) | Yolax), >0 | 27~ (a* —y*)~ '/2 arcsin (yja),
I<y<a
2nt (y¥ — az)— 1/ X
X In [ty — (@ 2y* — 1)'/2],
a<<y<<oo
(32) | Y, (ax), a>0 10, I<y<a
—yat(y—a)" M a<y< oo
(33) | Y, (ax), a>0 | ctg (2-4vx) (a* — yb)~ V2 x
—2<<Rev<?2 X sin |v arcsin (yja)},
I<y<a,

I
2 (v2 -~ anllz sin (2~ vy
X {a™ cos (vrr) X

X ly— (y*—a)'ie ] —
—a* |y — (y* —a¥) '],
a<]Ty<ow

4#



100

T, if. CHHYC-IPEOBPABOBAHUSA ®YPLE

134

[s0]
f (x) g =\ f(x) sin(xy)dx, y>0
0
(34) | x7Y, (ax), a>0 10, 0<y<a
infa 1y — (a7t —1)'M7],
a<<y<< o)
(35) | x7'Y, (ax), —v7ltg 27ivr) X
[Rev{<<l, a>0 X sin {v arcsin (a~1y)),
O<y<<a
a ¥ cos om) |y - 2 - a2
<y cos (va/2) v
& ly — w2 gyl
- v cos (vn/2) ’
a-<y<Cco
(36) | XY, _y(ax)h 0, O<y<a
! oV, vl
|RCV|<1/2y a>0 17;’('1/2':“-. v)y(y2_02) v *1/2,
a<<y<<oo
@37y | x sin (ax) ¥, (ax), 2 g2 g [T (Y — )T X
—3y<Rev<'p a>0 |X (y+2a) " ' 0<y<2a
A N L
X L(* o+ 2ay)= " = e
—_— (y"’ —_ 2((_\p)"‘ v - ll’:!]'
2a<<y <<
(38) | J, (ax)cos (ax — = 2) 4 2% e Yy Ny ey Yy
+RYv (ax)zsm (ax — \m/‘Z)(; % {4 2yt Jytegey +
ev| <2 a> ,
el + 42—yl
39) | J, (ax) cos (27vr) — 0, V<y<a
— ¥, (ax) sin (27 'vz), 21 (yF — a¥)” Y

|Rev|<2

X {ly + (5 a2+
Fly - ey,
a4 <<y << oo




49) 2,12, ®YHKLMH BECCEAY APTYMEHTA k¢ 101
(=]
£ (x) g =\ F(x)sin (xy)dx, y>0
1]
(40) | x*[J, (ax) cos (ax) 4 xtl2 (20" Y
<+ Y, (ax) sin (ax)), Fap-w W+ 2ay) :
— ] << Re v < 1/9
41y | x¥ [J, (ax)cos (ax) — 0, 0<y<2a
— ¥, (ax) sin {ax)], 220" —v—y
— 1 <Rev<yfy | T2~ 5 0 —2ay) b
2a <y <<oo
42) |« (2 Bt X B~ /2 sh (3y) K, (aB),
X {J,, (ax)cos (272 (s —p) =]+ O<y<a
+ ¥, (ax) sin |27 (Y, — p) =]},
JRep| </,
a>0, Rep>0
(43) | X2, (2 tax) ¥y, (27ax) 0, O<y<a
— @tmy) Tyt —an) M,
y>a
(44) | e T, (27 tax), @y) " 2 (yt 4 a)” M2 x
Rea>0 Xy + (4 oo
(45) | x7tsin (ax) 1y (bx)!, (cx) OTHOCHTENbHO 3TOr0 U NOJOGHLIX
HHTerpanoB cM. Timpe A., 1912,
Math. Ann. 71, 480—509
(46) | Ko (ax), Rea>0 | (y*+ea?)~ "2 x
X 1n|(yia) 4 (1 + y*ja*)'’?]
(47) | XK, (@x), Rea>0 | 27lay (a4 y%) " *2
48) | K, (ax), e '
[Rev|<<2, v5£0, Rea>0 4 sin (2-1ym) (a2 + y&)l/2
X AO* + a2 4y —
—[(y* +a)'/r —y)
(49) | £0K, (2x), x'/% 22)T (s +v) X
Rev>—1, X 9 (y* +an)
Rea>0




102

'l A, €MHYC-ITPEOBPA3BOBAHNSA ®YPHR

180

f(x)

[s o]

g(y)=§ f(x) sin (xy)dx, y >0

(50) | x7*K, (ax), YRR R TR IR TS T
AT
Re(A+p)<2 Rea>0 Pat
Qe —h DA - 8 2
X Py (PR tn ke 8y )
(51) [sh (27'ax) K, (270aux), 22 Yiay < (4 gty 2 o
Rea>0 Xy + (- ar)iem e
(82) | sin (fx) K, (ax), PN <R2 ~ Rl>’-'2
Rea>[Im3| | 2RR: \Ref R/
Ry==[a*+ 3 —y)|'/2
R, == |a* 4 (8  y)?]" 2,
(33) | x7¥sh (e K, (x:2), R
— 1 <Rev<dy, | T Figceson
X (L4 y¥)*eix
X sin | (v —!7,) arcctg y)
B4 | XK, (ax) 1, Bx), — 27 @B) "y w1y
Rev> —*%, Rea>{Red| X Qy_ ., (u)
u=(2a3)7 («* +* 4 y*)
@) | X1 hy, @7lax) Ky, (2 1ax), =t (2y) Tyt fa)
Rea>0
(56) | <t liyy — gy @71 20) X (mf2) ea=Py= 1z (g2 4 yry= 12
X Kify 4 g1s (271ax), X [+ (@ 4yl o
Rea>0, Re3<9,
CONES LK, (ax) ], (ax), g—1uptiyy— tisvai T Gjq § 9
Rev>—s/4' Rea>0 r y e Fidry — X
X Q7Y [ +4a1)! ey 1) x
X P_ \l’“ l(,\’:" + 4(1"’)1/'-' y
(58) | x~ ‘/,Ki (ax), (R’Q)l.’g ei”"y' ', Hl_, ;L:,)’
. ‘Revj<®,, Rea>0

x {QT1 4|(y='+ 4%)y 1]}




3] 2.13, ®YHKUHH BBCCEAY MPYTHUX APTYMEHTOB 103
o0
fx) g =\ f(x)sin (xy) dx, y >0
[}
(39) | x'12K3 (ax) (m/2)"12 ™7 x
|Rev| <?, Reax>0 X y'l2 (yt o da?)” e ——‘—; :1,:+—:)’ X
X Qu7y 10° 4 4e)'Vey™] X
% :;/4[0,2 4. 4&2)1/2_1)”1]
(60) | x'2K, (@x) Ky (ax), (rf2) ' 12e'® + 0wl ¢
gy — 7 -V
— 7y <Rev<<¥y, Rea>0 | x y'/2(y? + da¥) "gr—f—LT‘TTT) X
X QT LF 4 4e2) 2yt x
X QL Iyt + ety
1) | xK, (ax) K, (8), 27 (@) My (- )7 x
|[Rev|<<?¥, Re(aff)>0 xr(3/9+v)r(3/9_v)p:1 l/._)(u)’
u=(y* +8* + o*) (228)7
(62) | [J, (ax) = J_y (ax)), {ly +i(a—yn'=) +
a>0 +[y——i(a”—y2)"2]*}><
X @ sin (274vr) (@® — y?) i
0<y<a
0, a<<y<<oo
63) | xH, (ax), x'/12797 [T (v + 1))t X
Rev>_l/2' a>0 X((lz—yz)v“/ﬂ’
O<y<a
0, a <<y <<coo
(64) | Up (2x, 2a) x~n+0 Cm. Mitra S, C., 1934, Bull.
Calcutta Math. Soc., 25, 173—178
2.13. dynkuuu bBecceas Apyrux aprymeHToB
(1) | x'120yy (a2x) 27 (my)' V20, (2720
2) | eV, (ax?) Cm. Terazawa K. 1916, Proc.
Roy. Soc. London, Ser. A, 92,
5781 :
@3y | £ cos (a2x?) Jyy, (@®x%) (4aty)~ /2 cos | (a~2y* — 3=)8]




104

i, 1. CHHYC-NPEOBPA3OBAHUS ®YPLRE

14

fx

0

g(y)=§ £ (x) sin (xy) dx, y >0

4) | x'/2sin (ax?) Ji,, (@*x) — (4a®y) ™ ¥ sin |(a~ty — 3x);8]
©G) | x'2 Uy, (atx®)]? — 9 Yagtlagting~2
X Jyy (2740 Yy (270a70)
©) | x T @ Dy oy arany | 272mT ey Maehin®
X W, 1, (2% o2 ey 5
X W_, 1, (2% yte? 'wl)
+ PRl Wv, 1, (z—sa—:yze——‘f‘:i) X
g
XW._, ,’,3(2“30‘:’3}28_2 N1
Q) X yll4 (a*x?) 9 Yagthag - le,’;- H"a (22a72yY)
®) | %120y, (@) vy, (atx?) —27 Meat aghagty gy 27t )P
(9) e‘x210 (x’) 2 ”2/'-’.“”2 e” 2'3.\'210 (ye/g)
(10) x"’e”"zh,‘ (x%) 2~ ly=tap—270e2
a1 | x"2K,,, (a*x), 9= Moz 2g - 2tis [1,,, @ 0 y?) —
larga | <= — L, @77y
(12) | %" (@) fy (a2, 27 Heatls uyiytiKy (27 X
|arga|<<='4 X [1/S (2H4 2 y¥)
(13) xl/2K1,'§+y(“2x’) 11/5_—» (a%x?), 7:1,'._.21;2),_ 8y T (l?/(:‘,:)v)
Rev<b/y, |arga|<=n/4 x W, " (2-%a~y?) X
X M—v, 1/g (2_aaA yz)
(14) | x'2Hy;, (a%x?) — 27 itz y, (2207




23) 2.13, ®YHKLWH BECCENY JIPYTHX APTYMEHTOB 107
o0
f («) g )=\ F(x)sin (xy) dx,y>0
|
1 2 29 = 2% — 1
(5) | x4, (ax), wfral T vt by
b} < Reh<Rew a=o0 | & _T@FELTO-2diy
—?%,; <<ReA <Rey, > X0F3(2V+1,V—7\,
v—A g 27aty) 4
an+2 Tiv—2~Dhy
e TIPS
X oFs (fey A —v 42,
A4 v 4 2; 274a%y)
(16) | x71sin (@x 1) Jypy (047, (— D" (=/2) Jenyy (ey'l®) x
a>0 b>0 X Joni (dyllg)’
et d*—=4a, cd=2b
(17) | X7 cos (ax™) Jup (bx™") (— 1)*x 2) Jen (0'12) Jun (dy'12),
a>0, $>0 ¢+ d?=4a, cd=2b
(18) - s sin (ax—l) J2n —y, (ax_‘), (——-1)"“2_‘3"’2);" L X
a>0 X jm-‘(23/2a1/2y1/.~,)
(19) X L cos (ax"‘) ‘/211 _ 1y, (ax—l)’ (— l)”“2"‘nl/‘~'y" tys X
a>0 X Jin_s (2120t 2yt?)
(20) | &K, (ax ), Rea>0 =K, [(2ay)' 2] J, [(2ay) /2]
2 | a7K (2xTT), 2K, |(2ay)'/2] X
ThISRev<h ReEZ0 s (0, 1(2ay) ¥ eos (270vw) —
— Y, 1@ay)" 2] sin (27vm)}
(22) | 4, (@ax"'®), a>0 y~tcos (27%a%y™")
(23) | J, (ax'/*), Rev>—4, a>0 | 27 %gn'fay=22
X [cos (2 %yt — 272vm) X
X ‘Iv/2 _ l/s (Q*Baﬂy—l) —
— sin (27%a®y™! — 27%vn) X
X J\./z + 12 (2_3)’—‘“2)]




06

', 1. CHHYC-TIPEOBPA3OBAHUA &Y PLE 24

[ee]
£ (x) g =§ S (x) sin (xy) dx, y >0
4 | 7t (ax'12), a>0 | —si@2y )
(23) | %~ "'U, (a,\-l/-.'), a>0 | 2a7'sin (27%a%y™?)
Ay
(26) | & "2y, (axll“’)v _Z_gﬁ\m‘)— X
—2<Rev<?, a>0 X o8 (27 %yt — 271vg) X
X [koyy (270%™ 2y 1y —
—— k_y, (27 “3R12y7Y)]
(27) x“l"gl\, (ax‘/2)v — gyt
Rev>—3, a0 | xsin 2%y —27%x — =/4) X
e j\"g (2‘“(1:'_1)*‘)
28) | x72y, (ax'i2) 27va¥y v cos (27 Y — 27 vn
(28) ( y (27%ay )
—2<<Rev<ty, a>0
@9) | J, (ax'2)J, (b2 YU, (27t abyt) X
Rev>—2, >0 X cos[27% (a® 4 y*) yt — 27 vz
3
@B0) | x™ K, (axt?), _ el
iRev| <3, Rea>0 Ay 2 cos )
( N X [J, 272%™ x
X cos (27 vn — 2%yl 4y —
- yv (2_3a2y~1) X
X sin (27! va — 273yt - n/4)]
@) [Jy(ax'?) K, (ax'?), Rea>0 27K, (27Nt
@2) | ¥ (@x"2) K, (ax'), Rexsg | T X
X Uy 27y ™) — L, (27'a%y 7))
, , . 2 — o L (8 v/2
@3) | v, x') K, (axis), 27 atleg =2y tle ZCLYE
Rev>-—% Rea>0 X W_iyp 0,2 @797 X
X Ml/4, vi2 (2—‘a2y~‘)
B4) | Ko, (2x'7) 271y, 24'12) 27tz Usin (y™)




) 2,13, ®YHKLIUY BRGGE/S IPYTMX APIYMEHTOB 107
@
f(x) g(y):S f(x)sin (xy) dx, y >0
0
. . alty(at —y%) Ve )
(35) | x(x* 482" 2 J la (x4 bte) X cos |b (a? — y*)'l2),
a>0 0<y<a
0, a y<<co
(36) | x(er oy 0?7 T 2 Ymad LI (v)] te b,
X J, oy la (a8 2, a<y<oo
Rev>-—3, ab>0
9= Yegllag—vp= v+ %2
BT | x5 VP, e (2400, Xy (at—y?) 12 e
Rev>1, a>0 X Jy sy, 10 (a2 —y9)''7),
O<y<a
0, a4 <y <<
(38) | « (X2 4 a?)~t (x2 4 b)” V2 2= ime wY (b — a?)” V2 x
X Jyle (62 632, ¢>0 X J, e (0* — a¥)'12],
Rev>—3%, Rea>0 C <y <<
(39) | #1242 el + a2 - bl X (2 tmy) " 2@ — T

X Jiy, {2-1a (02 4+ 532 4 51},
a>0

X cos [b (a — y)'/2 ]
O<y<a
a<y<oo

CuM. takxke 0. 2.7, e GOOEPKHUTCA MHOrO pe3yabTaToB, NOLOGHLIX MpH-
BeJIEHHOMY Bbilile (C NepecTaHoBKoil f(x) u g (¥))

(40)

et{ez 4 )12 ¢
Xy lag (x2 4081 2] L L (e2 4 b)Y Al 2X
XJy 18, (24 op'leih
a;, bi>0,
Re (v +va+oo b ) >
> —1—nf2

27in [ X
X Jy, (aby) ... Ia;"n‘l\,’l (@b )
y>ai4-a:4 ... 4a,




108 T2 1. CUHYG-TIPEOBPASOBAHUA ®YPbR 4
o0
f(x)

g(y>=§ £ (x) sin (xy) dx, y>0

l<x<<a
0, a<< x<<co
Rev>—1

@l) | (@4 a2~ ety (— 1)m2 Hagtizghlis =¥ %
X C§u+1lx (@® 4 x%) "~ ‘ls] X % (1 __yz)vﬂ—. g %
XUy poon [(a2 4 x2)'2), X Chp 419 X
Rev>—1t X Jv - gla (L—yh'e],
O<y<t
0, I<y<oo
(42) | xK, o (x4 Bz)’h]r 27inyB (a? 4 y?)~le” 62+ yntl2 %
Rea >0, Reﬂ>0 X[l+ﬁ—-|(az+yg)._l‘l’]
43) | x (x* 87K [ (27 B2, | 2hmaty (af 4y T X
Rea>0, Ref>0 x o= B4yl
(44) X (0 B)K [a (482l | omigeigragem Bt a2
Rea>0, Ref>0
@3) | x (B PKy (o (2 831 ] o= tisgtiagdygtla +
Rea>0, Ref>0 X (o - y?)= V= By
XK_y_ a8 43412
46) |x'2r, [28 1@+ ) —al} x| 2) Ty e (B 49T
X Ky, {2—‘6 [(a* + x%)'2 4 “l}» x e~ 62+ yn'le
Rea>0, Ref>0
47 10, O<x<<a |0, O<y<d
Jolb (x* —a¥)'l2), (v —o9)~ 1 x
a<x<co X cos [a (y* —b2)'/2),
b>0 b<y<oo
@8) | (@ --x)~"Nag, (b (@ —x)'2h | 27 x

X Jug{27a [(0* + )12 —y]} x
X J,, {270 (0" + )" + 31}




X J, |a (1 — x)'2),

<<l

0, l<x<oo
Rev>—1

Al 2.13. ®YHKLHM BECCEJS APYTHX APTYMEHTOB 109
[se]
f{x) H(y)=§ f{x)sin (xy)dx, y>0
(49) | 0, V<x<a [27=), {2'a |y—(y2—b2)”9]} X
(2 —a2)~ 2 1b (xt —a)' 2], 21 oyt
S [ S i T e AR |
Rev> —1, 6>0 b<y<w
(50) | 0, 0<ry<ca | 0 O<y<<h
(v*— a2 g, b (xt—at)' 2, (27 wa) 2 avey (yt — b)Y 2 e
a‘<x << oo xJ 4, [a(yz__bg)l/s],
— I <<Rev<<ly, b>0 b<y<co
(Bl | x(@— x|k (e —xt)ieh | 27 Hagtiaper + ey
l<x<a S v =8y
b2 2 4
0, 4<% <o X (0*+y%) X ‘
Rev>—1 4>0 X Jy 4oy, la (0% 49912 ]
(52) | 0, O<x<<a | —2Meg~lizg® + Yap
X —a) R b ()i, X (B =yt MR
a<x <o XK, 18, la (0 — y3)'/2 )
— 1< Rev—1,0>0 O<<y<b
2~ Hagtlrgy + 82 py
X (¥ — b%) v/2 - B8/, X
XY_y s la(y—bn'el
b<y<co
(53) | 0, 0<x<<a | ct(a+e)?K, |b (a® + ¢*)'/2] X
(x* — @) (x* 4?7t X xsh(cy), O<y<<b
X Jy |b (2 —a?)''2),
a <X <
—l<Rev<?, ¢>0
(54) x2n-|—1(l_x2)v/2+mx

— 15ty —V( a >"‘/ a_\n
2 ®Ca ada) \ydy X

x{a2v+2my'2n+lx
—gt o fmt a8y
X (a’-—{—y’) 2 ¥

X J, +m4n+ 8, ((a2+yu)l/g]}




110

. 1I. CUHYC-ITPEOBPA3SOBAHHSA ®YVPLE

(85

[o o]
f(x) g =\ f(x)sin(xy) dx, y>0
i)
(85) | (1 — &2y, L (x) X (— 12 Memtiag e by
X Jy gy la (1 — 542, X (@ 4yn 7 T
D<cx<] ><C§n+,[y(a’+v2)"”‘-’|><
O, 1<X<Cx3 va+'_)n+|[(“2+$’2)”gl
Rev> — 1/;3
(56) | 0, O<x<a | (—=1)rHp~t x
(% 0 (et — PR e | (a2 40" T M ) x
X Y, le(xt=—a)'tlh a<x<oo | XK, |c(at+ 032 O<y<c
—!y—n<<Rev<<?ly—2n
b>0
657 | x(x* — )22 x 2= Yaptlag— iE0 — Doy o
X K, [a(x*—b¥)'/2), X (@ +y%)" = P2 x
Rev<l, a,6>0 | xb6't= "H®, [b(@+y)')
(58) | Jy[2ash (x/2)], a>0 2z7t sh (my) | Kiy (0)]°
(59) | J., [2a sh («/2)), —ill,_iy(a) K,y (@) —
Rev>—1, a>0 ’—'[w-iy(a) K\,,,'_v(a)]
(60) sh (27'nx) Kix (@), a>0 27!z sin (ash y)
2.14. [Ipyrue BhicIue TpaHCHEHXEHTHble (QYHKIUH
M E-rexﬂDsn-H (%) (—hr2- l'/"""‘l“)’% Hlg v
2) | e~ [Dyy 4y () — oliegl's w
~Dyy .y, (—0)] | Xsin|(v—11) w]yP 7 Mg
Rev>1},
@) | [D_ps ((0OF — Dy (—ix)? (— 1y (=fnl) X

X (20)' /26 2L, (v




1

2.14. /IPYTUE BHICUIME TPANCUEHIEHTHBIE ¢YHKIIMH

111

f(x)

ool

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

— Qe gty o

@ | D, 4,120 X
X AD et — s sin (s, +v2) )yt e x
I Y O s | I U o R NS I S N
(3) | P ¥ 2 MentleyPem 02
X Fi (Cla—2v; 2v4 1, 21x%), X Fy (Uy—2v; 1 2v; 2-1y?)
Rev> —! 4
( B) N ~.rF1 (a; rj; n’/m ‘“-\’202)1 O—a—js+lngn -a—ﬁyu+3 2 X
Rea>1,, Red>1, Ky _ yiemty)
T @ T3
. ' —2 I () oy 9o -
(7) x F. (= 3 3y — 27%x%), m)—]ﬁy (l —yi)ye 1
Re3>Rea>1, 0<y<l
0, l<y<<co
OTHOCHTENbHO CHHYC-pco6pasoBaHuil Ipyrux GYHKUH{ BHla
(8) qu (@y, -+ s aps by ooy by x%)
cM. Tabauum upeoGpasosannt Tankean.
9) |x” 2v‘7xﬂ/4W3v N (271x%), 2° 1’-'11"9);' Dt
Rev < Y, X Wy, oy, (279
(10) [# T My, @), R A R
RQV>—I/4 x MS\:, V(Q—I)’g)
) Fam W, s @7 X (mf2) 2y~ %21 (3, — M) x

XMy o 12 @70,

Rep <1/ Reh<¥

X [T (s —2p)]7 X
X Wogn ys4p @)X

XMy . 175 —p 279




FJTABA Il

9KCIOHEHIIHAJbHBIE TIPEOBPA30BAHUS ¢YPHE

3.1. O6mue dopmyan
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6) f(—atx+b), a> Oi ae—iabyg(_ ay)
) f (ax) %, a>0 853
®) f (ax) cos bx, a>0 i%[g(";b>+g(l}‘|‘_b)]
) f (ax) sin bx, a>"0 L [g(s' - b) —g(-“ + b)]
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Mbl HaseiBaem GYyHKIHIO

[ee]

gy=2{runpy="ePr(t)ar
0

npeo6pasosannem Jlanaaca ¢yukuuu f(£). 3mech p paccMarpuBaeTca Kak KOM-
naekcHoe nepeMmenHoe. PyHKIs f(f) Ha3biBaeTca O6PamMHbIM npeOOpa308aniiem
Jlanaaea nas g (p). Mpbl naem 3pech TaGauubl Kak Ias NpsMoro, Tak ¥ Qas o6-
patHoro npeoOpasosanua Jlauaaca. B raase 1V napel B3aumMHo o6paTHBIX (YHK-
nui Kraccupuimponanbl 10 Qynxiu f (£), a B raase V—no @ysxkunn g (p).
Halto oTMETHTL, 4TO MHOTHE aBTOPb UCNOIL3YIOT QYHKIMIO p g (p) Kak <oilepa-
LHOHHBI] 03pa3» UM <onepaurollHOoe npeiacTasireHwe> QyHKUHu f(£) (uHoraa
p g (p) nasbiBalor Takwe npeobpasosanmem Jlanaaca srofi dywkimu). Has yka-
3aHMA CBA3M MeXAY f(£) M ee ollepallHOHHbIM o6pasoM p g (p) upHMeHsioT 06o-
3Havenus =, C ¥ MHOrde Ipyrue.

CyuecTByer oueHb MHOTO KHHT No TeOPHH ¥ NPHIOKeHHAM fipeobpas3oBa-
muit Jlannaca. Hanbonee Baxubie u3 uux nepeuncrennl na crp. 335. Tak kak
npeobpasoBanue Jlanaaca sApaserca 10 cyTH deda lipeo6pasoBanuem Pypbe B
koMmhnekcuod o6nactd, TO MHOTHe CCblIKH, cledaHHbie 1ad 1peobpasoBaHus
dypbe, MOIYT 0Ka3aTbCH [l0Je3HBIMM M AA7 npeobpasoBanua Jlanmaca. Kpowme
Toro, MHOTHE YUeGHHKH, YKa3aHHbIe B CCbIIKaX, COAEPXaT NOMe3HbIR Marepuan,
kacalompuiics npeobpasoBanua Jlanaaca. Muorue kuurn o npeobpasosanun Jlau-
maca coixepxar Golee HJIM MeHee paspaborTaHHbie TaGadIlbl (Yaule cojJepikauide
Gopmyasl aas o6patHoro iipeobpasosanus Jlanaaca). HauGolee 110aHbIMH sBas-
oT1ca caeaviowme ta6adusl: Koccap v Spneitn (1944—46; comepxar kak tabau-
ubl npeobpazosanuit Jlannaca, Tak u Tabauibl o6patHLIX lipeobpasosanuit Jlan-
naca); B. A. Jlutkun u T W, Kysnenos (1951, Tabauubi ofpathbix onepaunoH-
Hbix u3obpawennit); Meu, Kuucc u Penvkep (1947, ob6parHoe mnpeobpazosaune
Jlannaca), Mak-Jlaxaan u [ymbept (1950, onepanmonnsie usobpaxenus); Mak-
Jlaxaan, MymGept u [Moan (1950, onepaunonnsie u306paxenus).

M3 nap B3auMmHo obparubix &yHkum#, npuseleHHbix B raasax 1V u V, mo-
ryT GbITh BbiBeN€Hbl HaXbHeHIIHE napbl C MOMOINBIO METONOB, H3MNOMEHHBIX BO
BBENEHMM K 3TOMY TOMY, a Tak¥ke C (OMOWbI0 o6mwpx ¢Gopmya, naHHbIX B
nir. 4.1 1 5.1. Mbl He npUBOAKM CnUCcKa OpPMYT A8 «LelneH» uin «nocleIoBarelb-
HbIX» npeofpasoBaHul, oTHocuTenaslo HUX cM. Mak-Jlaxnan, Tym6ept u [oan
(1950, ctp. 18—19).
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g(p) = § ePIf(2) dt
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1 g(p)=\ePr(t) dt
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jarg (e -b)  <m,nz=2

m=1

_ n—i ..
- ((_np)_ [} e*? Ei [_ ((1 —I_ b) plv

Rep>0
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2 t>b Rep =0
(0) | (¢4 a) =%z large| <m | 2a'/2— 2x'/2p'/2e"PErfc (a'i2pit),
Rep=o0
Ch | 2t~ jargal <= | (a/p)"'s— na'2e™ Eric (o 2p" ),
Rep>0
22) | o, | 0<t<b| (njp)'/2e=b" — b I:Eric (b'1p"12),
t Nt -0y t>b Rep =0
(23) | ¢ 'l - 2a) ntl2p=*2 (p a), Rep >0
CH Lt fargal<n | ma™" 26 Eric (al/ﬂpl/ﬁ),
Rep=0
(25) | G, 0<t<<b| mp—'2 Eric (p'/2p'2),
e —b)y 'l t>b Rep=0
(26) | ¢ (2L a)—e arga| <2 | 2'ma{H, (ap) — ¥, (ap)] —a,
(£2 -t a®)™ 72, larg
Rep>0
R 0<t<b 27 [Ly (bp)— 1, (bp)] +b
0, t>b
(28) | 0, 0<t<<b | BK, (bp), Rep>0
t(r—by) e, t>b
(29) | (22 - 2at)" "2 (1 a), ae“PK; (ap), Rep>0
jargal<Im
(30) | (20t — 2) V2 (b—1), 0 <<t <2 | wbe-tr1, (8p), Rep>0

0, >
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0
£ty gpy=\errat
0
B | fe (& 4-a2)'l2] Y, 2-tna~tp~ [H, (ap) — Y, (ap)] —
larg a | < /2 — a~¥p~*,
Rep >0
(82) | sin 6 (1 4 ¢4 cos 8)~1 (£24-2¢)~ /2 | exp [2p cos® (B/2)] X

p
X [0—sin 0\K, () e o],
0

Rep>0
(33) [t—{—-(l—{—-t"’)”’]”—{—- 20, (p), Rep >0
+ 1t —a et
34 [t ) efr (1 gyt | 2708y (p) — = E, (p) — =¥y (D)),
Rep >0
G| [t—adeyllrq ey — 2718y (p) + = E, (p) -+
+7‘yn ‘p)})
Rep>0
43. CtenedH ¢ NPOH3BONbHLIM MOKa3aTeleM
|, Rev>—1 | T(v+1)p™ Rep>0
2) |0 0<<t<<d | p' T (v, bp), Rep>0
AN t>b
3y | £, 0<<t<<hb | p7 'y (v 11, bp)
0, t>b
Rev > — |
4) | (t-ap, larga | <<z | p7> 'e*P T (v 1, ap)
Rep>0
5y |0, 0<t<b | T(v4-1)ptets, Rep>0
(t —b)*, t>b
Rev>—1
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gip)= \ e Pif () dt
0

©) | (& --1), O<<t<b|p™ietPy(vt 1, —bp)
0, t>b
Rev> —1
M | (t4-a), (vt 1) a*e* T (— v, ap),
large|<<m, Rev>—1 Rep >0
@® |o, O<t<hb | T(v1)bBT(— v, bp), Rep>0
-t — by, t>b
Rev> —1
9 | 7 (157, Rev>0 nV:i:Ipr,T?) , Re p =0
(10) | (1422702 2717 1) p Y X
X |H, (p)— ¥, ()],
Rep >0
(1y | o, 0<t<<hb}a~':T (vt 'yy) (2/pPK, (bp),
(£2 — p¥)¥ e, t>b Rep>0
Re N> — 1/2
(12) | (02 — e3> =1y, 0<t<<b|27'w'2T (v Yy) (2bIp)® X
0, t>b X |4, (6p) — L, (bp)] |
Rev>— 1/2 !
43) | (e 2aty® 2, w7 T (v 1) QagprentK, Gap), |
[arga|<<®, Rev>-—1, Rep>0‘)
(14) | (26t — 22 Y2, 0<<t<<2b | ="2T (v Yjg) (26 p)*e~0P1, (bp),
0, t>2b Rep>0
Rev>—1,
(13) | (e ity M, Rev> — 1t | —2 lin' 2T (v 11,0 p VefP’2 x
X H2 (pl2), Rep>0
(16) (tz—it)‘°l/2, Rev>—1, | 27 =" 2T (v Liy) p e P2 %

XH} (p2), Rep>0
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®
f @) gp)=\ePr(t)at
3}
(17n 1o, 0<t<2b | vk, ju 4 b)p] £ 0P
(t-2a) (¢ —28), t > 20 sin %) p !
arg (e 4-b) | < =, Rev<1 Rep>0
(18) | 0, 0<<t<<h | ov-liep ™) p"II*Dl_g\, (Qb’/apllz)'
(t—b) ' t-b)y 2, > Rep>0
Rev>0
(19) | O, 0<t<<b | 227er (v 672D, (26" 12p' 1),
(=0 Neb) T 1> Rep=0
Rev>0
(20) V-Vt gy O P ep vy p Mgt TP
Rev >0, rarge < m x Dy gy (2l/gal/gp1/:)’
Rep>0
CO eV qa) >y DT (vya' M2 7loP %
Rev>0, arga <= X D_s, (2‘/2a‘/~3p‘/2)’
Rep=0
(22) | 0, O<<t<bh | T (V) (a-bptv-t
(£ 4 o)=L (F — p)¥v1, t~>b X p b2 1P (e b) g
Rev>0, jarg (a-}-b) <= X W,y iy 1y (ap =+ bp),
Rep>0
23) | O 0<t<<a| B2uv)(b—apt X
(t — a)2i (b — t)ﬂ"_l, a<<t<b Xp- By, -2~ 1pla--b) x
0, t>b X My a1/ (6P —ap)
Reu>0, Rev>0 By ety -1
(24) | t* (1 — ) (1 —at)7Y, B(x,8) ®, (&, 7, a4 5 —p)
O<t<<l
0, t> 1
Rea >0, Ref >0
jarg (1l —a) | <=
(25) (2 )2 =e)” P 'Sy, () 0780 (P),
Pez>0

b

[. Befirmen, A. 3pac#nu
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f(t) gp)= S e7Pf (t) dt
0
(26) |12 4+ 1)z —¢} P81y (p) —w'Se.y (p)s
Rep>0
ChH 1 4l e by - s @l
sin (vl
Rep>0
(28) (-7 D] | Sew (D) =Sy, ()
Rep>0
29) | 0, 0<<t<<l1 | 2K, (p), Rep>0
le2 = ' /2 e e — WMe g A
iz — 1y'e ’
t>1
(30) | [ (£ 4-2a)' 2 L g T2)) > D¥apTle K, (ap),
- [(t—|——2a)l"‘2——— t‘/z]%" Rep>o0
large|<<m
(31) | 0, O0<<t<<b | 2%WPp~'K, (bp), Rep>0
Le+2)" 124 (¢ — )] —
. [(t+b)‘/2 _ (t o b)l’/"’]w,
t>b
@2) | £ e )T ¢ 2':T (—v) D, [@ip)"2] x,
X (1 @ 4 D'P e Rev <0 x D, [(—2ip)' 2], Rep=0
(33) | @) [£ 4 (12 - 4a) 2 (=12)"12p" Iy L1y, ) Yy Ly (ap)—
X (8 4-42°t)"'1:, Rea>0 =Sy @R Yoy, (@p)),
Rep>0
(34) 0,l > 0<t<<l (2p,'7=)‘/2K,,+1,4 PR K, 1, (P[2),
e 1) X . Rep>01
x Ao — 1" '

Hle— e — 'y,
t>1
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4.4 CryneHuaThie M APYrue KyCOUHO-pAaUUOHAJNbHbLIE (PYHKLMH,
n=01, 2,...

o
£ gpy=\ePif(t)at
b
(1 |0, 2nb < t< (2n +1)b | p~t (P4 1), Rep >0
1, 2n—1)b<<t <2nb
2) |0 @n—Nb<t<<{@n-+1)b tln , Rep>0
2, (@nll)yb<t<(@ng3)p| PP
3) | Y b <t<<(2n--1)b | th 2 lop) Rep>0
—, Qu—1)b<t<2nb »
4) 'n, nb<<t<<(nd-1yb| p=t (P —1)7, Rep>0
®) | n4-1, nb<t<(n1)b ‘ Pt (1 — ety Rep>0
(6) i 41, 2wb<t<2(nd1)b l p cth (bp), Rep>0
M 10, O<t<<b | _1___ Rep>0
2, @n—lyb<t<@nilyp| PP
8 |n br*n* <t < br* (n--1)° | 27'p7! (B, (0 inbp) — 1],
Rep>0
9) | n Inn<<t<<Iln(n-+1) } p~(p), Rep>0
(10 Z (¢ — In n)a~3, T (@) p™L (p), Rep>0
0<Inn=:
Rea>0
() | —a)(d—a"), p~t (e — o),
nb<<t<<(n4-1)b Rep>0, bRep>Re(lna)
i
(12) (Z) nb<t<(n+1)b P Ty Rep>0
m ~b,
(13) | n™, nhb<<t<<(n-+1)b 1_eml’ i’,ni(l———e‘bp)’l,
(= 5)"p dp
Rep>0

bi
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|14

1 t>2

[vo]
£ty glpy=\ er f(t)at
0
(14) | ¢, O<t<<l | p*(l—eP, Rep >0
1; t>1
(15) | ¢, O<t<<l | p2(l—eP)?
2—¢, I<t<<?2
0, t>2
(16) | a(t—nb), b<<t<<(n-+-1)b ap~*—2"tabp™! |cth (27'p) — L] =
=ap™ (WP — 1) (P —bp — 1),
Rep >0
1 - o 1—{(n4- l)r:z"-]»rm”+1 . ]
(17) 1@ t—0 (1 — a)2 ’ pl’(cbp aL)7
nh<<t<<{(n-41)b Rep>0,bRep>Relna
(18 { @u+1)t—2ba(n-+ 1), p *cth (bp), Rep>0
b <t<2(n-1)b
(19) | b—(— 1" (2bn+b—1), P th (bp), Rep >0
2nb<<t-<2(n+1)b
t— (— 1) (¢ -2nb), preh (bp) r
Cn—hHb<t<<(2n-+41)b
nz=1
21 0, 0<t << !
&0 2n (£ — bn), S| e Rep>0
Pn—Nb<t<Q@2n-+1)b
n =1
@) | 220 — (= Dr e —-0) +- P (eP 4 1), Rep>0
27 (— D)2 bn,
nh<t<<(n-1)b
23y | 0, 0<t<<h| p¥(ebP— 1), Rep>0
nt—27'bn (n41),
h<<t<<(n4+1)b
n==|
(24) | 278, O<t<<l ) p?(l—e7P), Rep >0
=271 (£ — 22, l<t<?2
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[ee]
/@) gwy={errwat
0
(25) | 273, 0<t<l p (1l —ep)?
Ba—(t—*la), <t <2
27 (£ —3), 2<t<3
0, t>3
(26) | (¢—nb)!, nmb<t<(n--1)b| 2p7°—p™*(b°+ 20p) (PP — 1),
Rep>0

OTHOCHTENBHO IOPYTHX nNONOOGHBIX HHTerpaaos cM. Fapauep M. & n
Bspuc Ax Jl, 1951, [Tepexonunie npomecest B AMHEHHBIX CHCTEMax C CO-
CPeNOTOYEHHBMH 1OCTOAHHbIMY, NEpeB. C aHr.i1., ocTexusmart,

4.5. Tloxa3aTejabHble PyHKUUA

] e (P49, Rep> —Rea
@) | e (p -+ 2y, Rep>—Rea
3) ] pr-tgat, Rev>0| T()(p+ay, Rep>-—Rea
@ | et —ety In (p+ 8 —In (p + ),
Rep>—Ree, —Rep
(B) | T —ey (p+20)In(p+2a) +plnp—
—2(p+a)in(p+ o),
Rep=0, —Re 2
| r—2ut ) (1 —e — 1 (p+ ) In (1 +p),
Rep>0
M| 4ty 27N (pl2 4y — 27 (p2),
Rep>0
@) | (—eteyp-t, a B (ap, ¥), Rep>0
Reea >0, Rev>0
©) (0 —~e~ t/a)—— L Rea>0 (— )1y (ap), Rep>0
Y ) =5
1) | £ '1—e %), Reax>1| aT'(ML(y, wp),
Rep>0
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o0
0] gipy=\ e f(e)at
0
(| £l —efyt—g2 21yt p+ml(p)—plnp+
427 n (27'27p),
Rep >0
(12) | (1 —e*)(—ety Y (p+a)—4¢(p),
. Rep>0, —Rea
1- e T(p/AT (/24 p/2+4 L12)
G PR (e N PR T T T W Ta/2)
Rep>0, —Rea
(14) | (A —et)y " (1—zet)®, B(p, v} oF'i (s s P+ 2),
Rev>0, |arg(l —2) |<= Rep>0
(15) | {—e) P (1—e)(1—e#) Y(p+a)t+d(p+B—
—d(ptat+B)—¢(p),
Rep>0, —Rea
Rep> —Ref, —Re(a-f)
(1—e™) (1 —eF) Tip)Tip+atb)
(16) t(—et) M o ToTrre’
Re P> 0, —Rea
Rep>—ReB, —Re (a-+B)
(=) (1 =) (1 - e 1) In[LO I e+8+DTP+at9X
(1) t(1-e). XTiptatpy -
—[Pp+al@+HTe+nX
XT(p+e+p+1l
2Rep> [Rea |- |Ref|+[Req|
_\1/g 1~y
(18) L —I_(l(l ﬁft)tn)/lg] Wt %:_pj)(“”— 1)Pi2=212
— ¢ 2 v
o (1= ™)' 2] X Q"8 (e) Rep>0
(- e—f)l/z
a9 1| o, 0<t<<h ®2r ) T v

(1 —-e‘”)_”’ [e=2(1 — e %) e
—et(l—e)' 2], >
Rev> —1

WI2HV2T (pj2 4 924 1)
X e= 2Pt o

X PR~ )Tz,
Rep>0
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o0
£ gy =\ e () at
b
(20) | (e T x P ) T —pt])
X [(1—e?)ysin 0 — 2T (@4t 1)
—i(l—et COS@]"L_I/% ¢ sin® 0 P+ 1D B+ /21 9mi o
Rep>—1, X [rcP,,lL (cos 8) 4 2iQ% (cos 6)],

Rep>Rep—1

Hpyras ¢popMmyaa MoxeT GbiTh MOJyYeHa 3aMeHOft Bcony --i Ha —I.

2hH 0, O<<t<<h n1/2al/zeu”sx
e~ T t>b x Erfc (a'/2p 42~ 1a™"/2p)
Rea >0
(22) | g TR, Rea >0 2a—2x'2*2pe%* Erfc (a'/2p)
(23) | t Mg 2Tl Rea>0 | a'l2p'l2e® ' K, (271ap?)
(24) | ¢~ 1, T (v) 222°%°P°D_, (2pa’l?)
Rea >0, Rev>0
(25) o= 2L Reaz=0 a‘/gp—‘/z K, (a‘/epllz)’ Rep>0
(26) flee— 272t Rea=0 2—1ﬂ‘/2p--3/2(1 + a'lzp'l) x
« e—ullzpllz’
Rep>0
(27) — l/:’e‘ 2—2”—1’ Rea =0 nl/:,p_llge_ullgpl /21 Re p> 0
(28) | ¢ e 2, Rea>0| 2x'fra='ie=%/'2 Re,=—0¢
(29) | Tl Rea>0| 22 %p Y2k, (a'/2p']?),
Rep>0

(30) ¢ lie (6_2—2ut~1_1)’ Rea>=0 ﬂllgp_l/g(e__ul/‘_)plﬂ_ ]),
Rep=0

1 1/g .
@Bl e fee /', large|<m | p~ ! —='leatizp= 3 eenip %

x Erfc(a'/2p= '12), Rep>0

1 1 .
(32) e p— 2 l2e /2, larga|<m | —a'l2p 24 glizp= b3 (g +p12) X
x e*P Eric(a'2p~12), Rep>0
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(s 9]
f() gp) = 5 ePt f(¢) dt
b
(33) | ¢~ Veem 2“1/2’1/2, larga| <m | ='l2p~ 2P Eric(a'i2p—12),
Rep>0
(34) 26)" Mg~ Qa‘:’st‘/é, (2"‘&])"‘)1/"’ g2 lepl KIM (2 tap),
large | <m Rep>0
@) | @t et Revs 0| T2 pret T x
X D_y, [(2ap™)"/2],
Rep>0
(36) | exp (—ae™) a Py (p, a), Rep=>0
(37) | exp (— aé), Rea>0| ofl'(—p, a)
38) | (1—ety=texp (aet), T2 e
Rev>0 KM,y ppasipgprz =1y, (4
Rep >0
39 | (1 —et)ylexp (— aeh), I (v) P2~ 12w 2i2
Rea>0, Rev>0 X Wi, prz—v, —pj2(®)
P AT Eet UG IR WY At T
(0 | (=T (I =ty X - rfv)+(p))‘1’1(p, Ly P A a),
X exp (zet), 4 R 0
€
Rev>0, jarg(l —A) | <= P>
@l | (e —1)"expl—a(ef— 1)1 T(p—v-+1)enZ? 12 x
Rea >0 X Wopa 1)y -p,v2(®),
Rep>Rev—1
4.6. Jlorapugmuueckde GyHKUHH
| Int —p7n (yp), Rep >0
@1 o, O<<t<<b| ptieb?PInb—Ei(— bp)],
Int, t>b Rep>0
@3] 0 O<t<<b]| —p'Ei(—bp), Rep>0
In (¢/b), t>b
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®
f(t) glp)y=\ ePf()de
0
@ | In(1+ ), largel <= | — p~1eP" Ei (— pla),
Rep >0
3) | In(t4a), farga| <<= p7'|Ine— e Ei(—ap)],
Rep >0
6) | Injp—ti, b>0| pt{inb—e?Ei (bp)],
Rep >0
n! 1 1 1
(1) | ¢t*in¢ W{]+3—+3+”'+};_
—mn(p)], Rep>0
@i 0 0<<t<<1{ 27Y[Ei(—p/2)}%, Rep>0
t~n (2t — 1), > 1
© | ¢ 2t —'3p~ 2 (49p), Rep=>0
10 "t n g, n=>1 17, 1:3:5...02n—1) 1
(10) n wihe bl [2(1+3+
+ 5+t mm) — In ),
Rep >0
(1| ¢ 1ting, Rev=0] T'(p™id(v)—Inp],
Rep>0
(12) | £ (v)y—Int), Rev=>0}| I'(v)p " lnp, Rep>0
(13) | (ng)® p~H {=%6 4 [In (yp)}*},
Rep>0
(14) | Injt*—a*|, a>0| p'|lna®—e®? Ei(— ap) —
~— e 2P Ei (ap)),
Rep >0
(13) | In (2 —a?), jIme|>0]| p7'[ina®—e*P Ei (— ap) —
— e %P Ei (ap)], Rep>0
(16) | In(£*4-a?) 2p~ " [In @ — ci (ap) cos (ap) —
—si(ep) sin (ep)], Rep >0
(17) | ¢ {In(#* 4 o®) —Ino?] [ci (ap)}* +[si (2p)]?,

Rep>0
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oo
f(t) g = § P F (1) dt
(181 o, 0<t<b| 277K, (6p), Rep>0
g+ otz L ¢—olls
In A2 p1ls ,  t>b
19) | n Ll mile 2 1p~1e"PK, (ap), Rep >0
( 21/2 ul/2 ]
|arge | <<m
iy — i/ e
@) | o 2SR 2t [H, (5p) — Yo (bp)],
b>0 Rep>0
@n In J4t (2b — §/0%] ne 0P (21n Y, (ibp) —
Ara—on 0 OIS — 10 (42) Jo (i5p)]
0, t>2b

4,7. TpuroHomeTpHyeckHe (PYHKIMHU

(lﬂ sin (af) a(p+e*),  Rep>|Ima|
2) | Isin (at)}, a>0| a(p*+a®)! cth (2 'na"lp),
Rep>0
@3) | sin®® (at) o2
P1p2+ (20)%) i p® + 40 . [ p2 4 (2n0)2) ?
Rep>2n|lma|
4) 0, 0<t<<m/2 @)t e= 2 1np
sin®? ¢, t> w2 p 224 p2) (4’+pz) (4ﬂ2+p 5 X
1 p? \22+p2)
+ 5 TR
p2(224pY .. [4 (n~ 12 - p2)
4 4 ol }
Rep>0
(5) | sin®*f¢, 0<<t<<mf2 @yt e—2"17p
0, t>np | PETPET Pt ph X
2-1 p?
X {e | — e—
o224 pY L [4n — )24 po)
(2ny! }
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[ee)
f(t) g(p) =§ P f (t) dt
(6) sin®® ¢, 0<<t<<mn @) (1 - ¢~ mpT)
0, t>mn | P2+ ph (@ LpY .. @nd 4 pd
m=1, 2 3 ... -
(7) | sin®* (af) @n F 1y ati
(P2 ¥ [ p2+ B30)?) ... {p2 + {2n + D a2}y
Rep>@2n+1)|Ima|
(8) 0, 0<<er<<w/2 @n- Yl pe =2 1mp
sin*rig, t>n2 | T ph 3 .. @n+ 12 +pz|
12 2 12 2
X{l—i— ;p,_i_t +p)5!(1 +p)+
(12 4 p?) .o [(2r — 1)2 + p?]
+eet @n- 1) }’
Rep >0
9 sin2nt1g, O<t<<ni2 {2n + 1)t pe— 2717p
0, t>m2 | TTF/E B 2n F et
g LEN -
p 3t T
2 ph 324 pY (e — 12 +p2]}
2n+4 !
(10) | sin®ntig, O0<<t<<mrn on = [ - (- 1y MemmPT)
0, t~mr | (Z4pH @ fph . (@n+ D2+ p2
m=1 23 ...
(1 | sin (at) [V, B (1 4 2-1ipa~1, | - 2-lipa=1 %
a>0, Rev>._1/2 (29+1)22V I
X (v-F142"1ipa~1, v + I — 2-1jpa-1)’
Rep>20
(12) 1 6, O<t<n2| =2
21 —
¢sin t, t> 2 (l+p2)z 2 127%m (1 4 p*) 4 p* — 1],
Rep >0
(13) | tsing, 0<r<m2] (1 +p2)—2{2p___e—-2—11:p x

0, t> =2

X [27%pm (1 4 p*) + p* —1]}
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o o]
£ ) gp=\e?rat
]
(14) | ¢nsin (at) s
(0% 4 2T
« B G
N=2m=n
Rep>|lma|
(15) | £*7 sin (a), Rev> —1 | 2741 (v) [(p 4-ia)™ — (p — ia)™| ==
=T M (P43 Vix
X sin [v arctg (a/p)},
Rep>|lma|
(16) | ¢! sin (af) arctg (a/p), Rep>|Imaj
(I17) | ' sin® (af) 27 n (1 4 4a2p™¥),
Rep>2{lma|
(18) | ¢! sin? (af) 271 arctg (a/p) —
—27% arctg | 2ap/(p* + 32%)],
Rep>3|Ima|
(19) | £ sin® (a2) gin T % In (p? - 16a),
Rep>4|lna|
(20) | £7% sin® (af) a arcig (2a/p) — 272p In(1 + 4a2p~?),
Rep=2{Ima|
21) | t~*sin® (af) 27%p arctg (3a/p) —
— 3-27%parctg (a/p) +
+ (Baf8) In [(p* + 32%) (p* + a¥)7!],
Rep=3|Imaj
@) | (ef — 1)~ sin (at) 14y (p— in - 1) —
— Ny (p + lat 1),
Rep>{imae|—1
(23) | (1 —e ) tsin (af) 24y (p— ia) — 274y (p -+ fa),
Rep>|Ima|
(24) | (1 —e™*)* 1 sin (at), 274B (v, p + ia) —27HB (v, p — ia),
Rev> —1 Rep>|Ima]|
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o0
f.t) gpy=\ eP f(t) at
0
(25) | e T i (1), 21T (v) o¥/2e% %0 (p° 6% 5
Rea>0, Rev>—1| x{e2'#%p_ [a'/2 (p +if)] —
— e D (o' (p — i)}
a —a 2 gt/
26) | 1ntsin (at) pordelin —o Ly vay’le]
Rep>|Imaj
@7 | Intsin® (2 'at) P (p? o) |ap arcig (alp)
+p2In(p* 4 as)’/g —
—(p*+a)yinp—a*lny),
Rep>2jlme|
28) | f1Intsin (af) —Inl[y (p? + a2 ] arctg (a/p),
Rep>|lma|
(29) | ' In ¢t sin (af), I'() (p4-a2)~ "2 x
Rev> — 1 X sin [v arctg (a/p)] X
X A{$ () —In (p* -+ a2 4
- arctg (a/p) ctg |v arctg (¢/p)1},
Rep>|lmaj
(30) | sin (£%) (.,:12)’/2 {cos (2-%p*) X
X ['s—C (27%p*)] +
+ sin (27%p%) [Y: — S (27%p%) ]},
Rep>0
@1) | ¢ tsin (23) 27 [ —C (27 -
+ 27 [Yy— S 27 P,
Rep >0
(32) | sin(a''2s'2) ntligtlap=tle=2/P Rep=0
(33) " sin (2a'/2¢'19) —nte-n 'l/2nll2p-n—le—u/p x
X Heyyy (2202 pr 00,
Rep>0
34y | £ sin(2a'2¢'2) n Eri (' /2p~ '12), Rep>0
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(20}
£t gy={e?rat
0
(35) gle sin (2al/*t1/2) al"-’p‘2-in1"2p‘ 52 X
X (pl2— ay o™ %P Erf (ja''2p= 1),
Rep>0
36) | £~ Y2 gin (2a''14'12) — intirp—ep—alPpf (iallsp- 1z),
Rep>0
1 2 " 2
@N | £ sinQUal2e'l2), “1/2[ Doy <_ all-> ) DEV~1(#B]
L Rt pll2 plis)
Rev> —1, 2312 p¥ cos (vm) expt 2 Zoph) ’
Rep>0
3%) | O, 0<t<<b | abpK, (bp), Rep>|lma]|
sin |a (£2 — b%)" 2], t>b
(39) | sin (ae) @ PI' (p) [Up (20, 0) sin @ —
| — Upy1 (20, O)cosal, Rep>0
(40) | sinfa(l — et aPI (p) Upyr (20, 0), Rep>0
@n | e —n="Ysinla (1 —e 2] | 2 (p4 ) (2j0)P Hp (a),
Rep>-—1,
21 (1 —e= Y Yesinlale"— 1)'2] | =20 (1) — p) (@f2)P X
a>0 X [p (@) —L_p (@)),
Rep>—1f,
(43) | cos (at) p(p'+ a3, Rep>|Ima|
(44) | Vcos(at) ], a>0| (F+a) ! |p+ g )
Rep>0
(45) | cos® (af) (P* +20%) (p* + 4e®p)H,
Rep>2|ima|
(46) | cos (at) p(p*+72%) (p* 4 a®)* x

X (p2 + gaﬂ)—l,
Rep>3|ima|
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[ee]
£ (@) gm=\ e? f(t)a
0
47) | cos® (af) \2n)t
(47 ( rip? +t?a)l - (92 + (2na)? l
2a)
{[+ _I__P[P“F(“l_{_“._i
pip? +1M.--lp +dtnn w)?]
+ 2 o }’
Rep>2nlima!
(48) 0, 0<<t<<m2 @nyt e~ 2 1p=
cos* ¢, t>n/2 | 0 @4 phd24pd . e L py
Rep >0
(49) | cos*t, 0<t<<n2 2m! %
0, =~ /2 p (22 -+ p?) 42 4 p?) ... (402 + p¥)
X
p (22 4 p?) ... [4(n - )2 4 p?]
+...+ St }
50| 0O 0<<t<<mi2 @ e— 27107 (| — o 7PT)
cos*” £, R2<<t<<(m-4'l)n | p@E4pHd4pd .. dnt+p
0, t>(mf ) w
m=1, 2, 3y ...
W2+ 2n -+ l)'
(B1) | cos¥™™ (at) TR G T B X
2 4 a? (p? %27
{1+pavt: "'(p +u5zap4 - +
[p2 el [p® +(?Im—a)2]
ot 9 4- Y a®P }
Rep>Q@2r+41)|Ima
(52) 0, 0<<t<<m2 (Qn+])| —2-lpn
cos®ttl f, t>nf2 (12 4 p2) 32 4 p?) o |20 + D)2 - p2)?
Rep>0
(33) | cos*rrly, 0<t<<mf2 2n4hlp
0 t>a2 | P&+ nTEpe X
’ "2‘11’ 12 +p.
SR+

+1l'+p"u& 109 . 1(2n—i) +p21}

2n 4 H!
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(64

(Y]
() glp)=\ePs)at
{
(54) | 0, 0<t<<mf2 | @n+ e 271pn(e- muipti )
cos**t, a2<t<(m+4lp)m| CHpHEFFpH @+ DTFp
0, t>(m4 )=
m—= 1, 2, 3‘
55 | O, D<t<m2| —(4p)~Ze-Trmx
tcost, t> w2 X 127'= (1 4 p*) + 2p),
Rep>0
(56) | tcost, 0<t<<wm2] p2-ite- 2707 2~1n (1 4 p2) 1 2]
0, t>=xj2 4 p
" t pH!
(57) £ cos (at) m X
—pym {1\ /e \m
X Z (=1 ( 2m )(p) !
0=2m=<n+!
Rep>|Imaj
(38) t’"1 cos (af), Rev>0] 27T (WM [(» —ia)™ + (p + i)™=
=T (p* + o) " x
X cos [v arctg (a'p)],
Rep>|lma]
G9) | £ (1 —cosat) 27Mn (i 4 a*p7%), Rep>|Ima}
60) | (1 —e %)=t cos (at), 2B (v, p—ia) 4 27'B (v, p + i),
Rev>0 Rep>|Ima|
@G1) | £ e 20T os (ap), 27T (v) @¥/22 7% 02 - B3 o
Rea~0, Rev>0]| X {e“"‘“”‘j‘?PD_, [a'72(p —iB)] +
et ' (p 43y
®2) | 1n¢ cos (at) - rlg e e Lt paiz]
Rep>|lma|
’ v—1 )
(63) t In £ cos (at)’ . " (_‘;J_;._:H_)W cos |v arclg (a,’p)] X
ev> !

X {4 )~ In{p* - 03)'ls —
—arcig (alp) 1g { v arctg (a/p)]},
Rep>|Imaj
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®
£ (t) gwy=\ ePr)at
0
(64) | cos (£%) (7/2)"2 {cos (27%pY) X
X |V —S (27" —
—sin (27%p%) |1, — C (27°p")1},
Rep >0
(65) | cos (2a'/2¢'12) p! + in'l2a' 2 p 82— alp
X Eri (ial‘lzp' 1/2)’ Rep >0
(66) £ 2 cos (202 12) n‘/;’p—"’/z (271p —a) e P,
Rep>0
(67) £ Yecos (a2 t) nlvﬂp’ Hzg a'p, Rep >0
(68) | " '2cos (a2 2) (—2)~ "xtlap T e g mmP
X Hegy (2'12a'12p= 1i2),
Rep >0
(69) | £ 'cos(2'ra'l2gtiz), 1:'/2[0,, \ (“l/2>+Do ,(— al/e\]
tevag | L G o )
ev> 2+ Yap¥sin (vmy exp (2 %ap™ 1) !
Rep >0
oy | @t—e37 M2cos|a (2t —)"2) re2J, | (2 — p*)'/2]
0<t<<?
0, t>2
(11) | ¢t~ Y2shalcha—cos(t' )], 2me®*P [, (2ap, 4p)
Rea>0 + 0, ap, 4p)]—="12pT N,
Rep >0
(712) | cos (ae™?) a PT (p) [Up (24, O)cosa +
+ Upi 20, O)sine], Rep>0
(13) | cosfa (1 — 7)) a"PT (p) Uy (20, 0), Rep>0
@) | =1 eosla(t—e '] | w2 (p 1) (2Ja)P Iy (a),
Rep>-—1)
- 1/, ¢ . ~
(15) | (1—e™ 9 Pecoslald —1)'2] | 2"/ [T (p+ 1)1 (af2)? Ky (a),

a>0

Rep>-—1/,
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£(®) gpy=\ e r(tya
0
(16) | 7' [cos (at) — cos ()] 2 n(p® + 6) (p* + )7,
Rep>|Imal,|imB|
(7) | £ (cos at — cos ft) ipln[(p®* + o) (p* + )] +

+8arcig (Bp) — a arcig (afp),
Rep=|Imal,|lmB|

\ s 2afp
(78) | sin (a£) sin (§¢) (07 + (a5 [P+« — B)2] !

Repz=ilm(xaxf)|

. dip2 —a? 8%
(719) | cos (af) sin (Bt) Pt AP+ @ = FF]

Rep>|lm(xaxf|

4 p(p? a2 B2
(80) | cos (a2) cos (i) ERRCERICIr= aree L

Rep >|Im(*a + f)|

—1 o N 2 P24 (@ 4 B)2
(81) | ¢! sin (at) sin (8¢) 27%1n N e

Rep>|Im(xa £ §)|

(82) | 7! sin (af) cos (Bt) 27t arctng%!,

Rep>|lm(xraxf)|

(83) | ¢72sin (af) sin (8¢) 2 laarctg 2+2»p .
+ 278 arctg 5 2”}45 +

o=

1 PR (e — By
+ I e

Rep=|Im(x a x f)|

sin [(27 - 1) £}

(84) sin +Zp Y Ami’ Rep>0
(85) | tgtcos{(2n 4 1)¢] LT 2 ™ @m 1)
PP+ en 1 p* +(2m+ 15
Rep >0

(86) (2af cos al —t:in af) sin af o 2[7 In <[ + 4a2>
Rep>2|Ima|
87) | el sinel parclg? —a,  Rep>|ima|
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4.8. O6paTHbie TpuroHoMeTpuyeckne (QyHKINAY
2]
£ () g = § P! f (1) dt
) arcsin £, 0<t<<l | 27Wwmpt[l, (p) — Lo (p)] —
0, t>1 — 27 gpTle?
(2) t arcsin ¢, 0<t<<l 27imp 2|1, (p) — L, (p) +
0, t>1] +pLipy—pLi@)]+p" —
— 2 mp2 (| L p)eP
3) | arctg (') pt | ci (ap) sin (ap) —
— si (ap) cos (ap)],
Rep>0
4) arcctg (t'a) P =2 4 ci (2p) sin (ap) +
-+ si (ap) cos (ap)],
Rep >0
3) t arclg (¢]a) p 2 {—ci{ap) sin (ap) —
— si (ap) cos (ap)] +
—+ ap™! [ci (ap) cos (ap) —
—-si (ap) sin (ap)],
Rep>0
(6) t arcctg (tja) p~ 2 [=)2 4 ci (ep) sin (ap) +
=+ st (ep) cos (2p)] +
-+ ap™! [si (ap)sin (ap) —
— ci (ap) cos (ap)),
Rep>0
M | ey 27 Nim! T (v 1) P77 X
i g PO - Vs arcdtg t) xe ¥ ’iPH:‘) (p12),
Rev>—1, Rep>10
@) | £ x4yt g —27 T L ) p Y X
X sin [(v — !/,) arcctg t], X |Jy (p2)cos (pl2) +
Rev>—1, + Y, (p[2) sin (p[2)},
Rep>0
@ | e ageyriay 27 1& T (v 1) p Y X
X cos | (v — 'jz) arcctg £], X [J, (p12) sin (pf2) —
Rev>—1, — Y, (pi2) cos (p/2)],
Rep >0
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0]
f @ gip=\erreya
0
(10) Ak 1/2(1 4oyt TR, -1t (y L) p X
X sin [8— (v — 'y} arcctg ¢], X 1J, (p[2) cos (p[2 —B) +
Rev > — 1, + Y, (p2) sin (pj2 — B,
Rep >0
cos [(2n - 1/5) arccos (? 1y - lt)l _ 1/,
(an o oo (= 1) 27p) 12 1 (bp) Ky 1/, (5P)
0 <<t <<2b
0, t>2b
3o 1/,,
(12) | cos [v arccos (2-15-1p)| (m2)"#p % X
y 0 2
b2t — 31 SE<2 Usjom 1y, BPYI_ypy sy, (BP) —
0, t>2b ~lv/2+1/4(bp)1_v/2+1/4(bp)]
(13) | o, O<t<<a| me”T1@HOP] (971 (h —g)p]
cos {n arccos ﬂ?t a- b —a) —l”
#—atlze —Hliz
a<<t<<h
0, t>b
() | lEE+1) 421 1 x wleerD, iy, 21121 X
X cos [v arccos (1 - )71 xD_, i (21/2!)1/2)’ Rep >0
(15) cos |v arccos e—t] =2 P
(1 = ¢ )12 PBUp/2-4 /244 1/2 p/2 = 3[241/3)°
Rep>0
4.9. TunepGoanueckne GyHKOUH
(1) | sh(ar) a(p®—a®)7h, Rep>|Rea|
(2) | ch(at) plp?— ), Rep>|Rea]
@) | sh® (at) 20t (p* — 4a%p)",
Re p>2|Rea|
(4) | ch®(at) (p*—20%) (p® — 4a®p)™,
Rep>2|Rea]
®) { [sh(at)], 277 amIB (27 p — 2, v ],

Rea>0, Rev>—1

Rep > Re va
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0
f (2 g =§ e™P f (t) dt
6) | |ch(at) — 1], 2-va~1B (a~tp —v, 2v+ 1),
' Rea >0, Rev>—1, Re p > Reva
M| 5y (pl ¥ — 271 (o + 1),
Rep>—1
®) | gor 21p 4 (pd+ Vi) — & (pi4)] — 1,
Rep>—2
9| the 27 (pl4+ 1) — 27 (pld) —p 7
Rep>0
(10 | +——= $ (pl2+ 1) —In (p/2),
Rep>0
(11) | £*—ctht b (pf2) 4 p' —In(p[2)
Rep >0
E 2 “+a
(12) | = sh(at) 1n§~a, Rep>|Real
(13 ] 9 0<t<l| —Ei(a—p)+Ei(—a—p),
%sh(at), t>1 Re p > |Rea|
(149) | 2 shap), 0<t<l 1n§—f§+5i(a-—p)—
0, t>1 —Ei(—ae—p)
(18} 0, 0<t<l| —Ei(@—p)—Ei(—a—p),
tzch(at), t>1 Rep > |Rea]
i T (p/4)
(16) | iht (p/4)+2lnr(pl4+l/“)
Rep>0
! [ T(pj4-+8/y
an | +(1—=7) 21n B8 in (p/4),
Rep>0
(18) | £t sh (af), Rev>—~11{ 2T (M [(p—a)y > —(p42)™],
Rep>|Rea|
(19) | £'ch (az), Rev>0| 2T [(p—a)” + (p+ 9

Rep > |Rea|
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[ o]
f(®) gpy=\ e?rua
{]
@ | G Rev>11 22T ()L pi2+ s
Rep>—1
21y | ¢ 'cthy, Rev>1 T(v) [277% (v, pi2) — p),
' Rep>0
22) | £ (cthet—1), Rev>1| 29T W)Ly, p24 1),
Rep>—2
@) | o, 0<t<b | —i2"2m™ "2evmiT (v) (shb)* ~ /2 x
(cht —chbd)-t, t>b X Q:,/i_u: (ch b),
Rev>0 Rep>Rev—1
(24) | sin (af) sh (a) 2a%p (p* + 4oty
Rep>|Rea|+|Ima|
(25) | cos (at) sh (af) (ap? — 2a) (p* + 4at)~,
Rep>|Rea|+|Ima)
(26) | sin (2£) ch (at) (ap? + 2a%) (pt 1 daf)7!,
Rep>Re(* a xia)
(27) | cos (at) ch (at) p(p* + 4a)7!,
Re p > Re (x a & ia)
1:[.] tey - J (a)]
—a sh ¢ p P
(28) e » Rea>=0 —Er
@9) | e MM, _npcy<a | [ §eiasin<!lfos8 x
larga|<m2—¢ | soERlQ
X cos { pb — « cos ¢ sin 6) d6 —
— r:eipq’Jp ()]
30y | e—chy Rea >0 Emll—"p)[§ %090 co5 (pf) b —
— =iy (a)]
@B1) | [sh (¢2)] e~ 2 cth D, 2= laf/2= 13T (p —p) X
Rea>0| X[W_p41,,p0@0)—

- (p_ ﬁ) W_.p..l/z, B8 (4!1)]’
Rep> Re
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o8]
f @) g(p) =§ e P £ (t) dt
32) | incht 277 [ (pld ) — ¢ (p14)] —
(32) -
et 2
Rep>0
(33) | In(sht)—Int p7HIn (pl2) —p™' — ¢ (p2)]
Rep>0
(34) | sh(2a'/2¢'/2) n'l2atop™ Mzpnlp Rep>0
(35) | ch(2a'/2¢'2) ntiegtap A2gnlP 5
x Erf (allzp— ‘/2)_'_[,—1’
Rep>0
(36) | £'/2sh(2a'/2¢'/2) x'f2p= 2 (p2 f a) &P x
% BEri (a‘/2p— l/2)_ a‘/2p_2,
Rep>0
37y | £'12ch (2a'/2£'12) n'l2p=%2 (p2 4 a) /P, Re p >0
(38) ¢~ Yzgh (gallzt‘/e) n‘/zp—‘leed/li Erf (al/fp"' ‘/s),
Rep>0
(39) t= 2 ch (2a!/2¢"/2) n‘/ep—llaea/p’ Rep>0
(40) | ¢~ V2 sh¥(al2f)9) 2 xllzp= s (g2P 1), Re p>0
@1 | t~2en®(a'l2e'3) 2 Intlep= Uz (1P 4 1),
Rep>0
(42) | £ "ash(2'al I 1) = (2a)' 1™ 2P L (alp),
Rep>0
(43) | ' 1ech(2'2a 2! 2) = (2a)'1p~ 12MP 1 (alp),
Rep >0
(44) | &~ " sh(2Yza'I2gt ), T (2v) 2p)e? P71 x

Rev>-—1,

X [D—-2v (- ailgp N l/2) —
— D_y, (a'/2p= 112,
Rep>0
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f(t)

gp)y=\ ePrat
]

T (2v) (2p)> 2730071 ¢

@45) | ¢~ 'ch(2'2at22),
Rev>0 X [D_gy(—a'l2p=") 4
+ Dy, (@'2p~ 1)),
Rep>0
(46) sin th tig Cum. Mordell L. J, 1920, Mess.
cos P1) i (a£?) of Math, 49, 65—72
47 sh|@v 4 1y etael/z] OtHocuTeanbHo npeoGpa3oBanuii
(47) =21z sh (b2 ) Jlannaca 3Toit H Goaee o6mMx
Gynknufi Bupa
ach (A2'/2) 4 bch (Betls)
2 {a2 + 2abch [(A+ By et/ 2]+ b2}
cM. Mordell 1. J, 1933, Acta
Math. 61, 323—360 u Quart.
J. Math.,, 1920, 48, 329342
(48) | (ef—1)~"2shla (1 —e )] 2T (p 4 y) 2727 PL, (@),
Rep>—1,
(49) | (e — 1)~ chla (1 — et 2] T (p - 1Y) 20a7P1, (a),
Rep > —"1/,
(60) | th[271x (e — 1)'/2] IPL(p—1), Rep>0
4.10. OdpaTtHble runepéosuyeckne (HYHKIMHU
(1) | arsht 27tap™! [Hy (p) — Yo (P,
Rep >0
21 0 0<<t<<b | p'K, (bp), Rep >0
arch (¢£'b), t>b
(3) | arch (I 4 t/a), pTie"PK, (ap), Rep >0
larga| <<=
() | tarshe nfotp Yo lp) )

2p

2p r’
Rep>0

+RH1|p|—Y1(p)_l
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fe ]
£ g(p) =§ ePf (t) dt
(5) | sh|@2n 4 1)arsh¢] O:nrr (), Rep>0
(6) | ch(2narsht) Oyp (), Rep>0
(7) | sh(varsht) v~l8,, , (P), Rep>0
(8) | ch(varsht) PS8, (p) Rep >0
9| 0 0<t<<b | wK, (bp), Rep >0
sh [v arch (¢/b)}, t>b
(10) | shlvarch (1 4-¢/2)], wp e"PK, (ap), Rep>0
larga | <m
(1) | (L)~ exp (narshe) 27 [Sn (p) —Ep (p) — =¥ (D)),
Rep>0
(12) | (142" " exp (—narsht) 27 (— 1) S (p) + 7B (p) 4
+ 7Y (D)), Rep >0
o - 17, m[d o =J (D)
(13) | (143 ' exp (—varsh?) —[—LS-W)—-—]
Rep>0
sh (v arsh ¢)
G e vS_ty s (D), Rep>0
ch (v arshi {)
) T So, v (1), Rep>0
(16) | 0, 0o<t<b| K, (bp), Re p>0
ch |v arch (:‘/b)l , t>b
(¢2 - b2yl/2
(17) | chbrarchd + fm) e*PK, (ap), Re p>0
2+ anyt/2 !
larga]<<m
(18) | (¢t 4at)~ 2 x =2) ' x
X exp [2v arsh 271a 18)], | EANTRC D) Jv_.1/4 (2p) +
Rea>0 + Yy, @) Y, 1y, (@p)],
Rep>0
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@

glp)= S ePf(e) dt

(]g) (t" -+ 4a2t)~—1/2 X (n/2)n/2pl/9 %
X exp |— 2v arsh (271a~ )], :
Rea>)1) X Mugryg @Y Yoy, 0p) —~
‘lv—l“ (“P) yv _}.l/4 (GP)],
Rep>0
(0) | (¢ 4 4att)= 12 x (=[2)*13p12
X {eos (v 4 1f,) =] X ) ;
X exp [—2v arsh (27%a"1¢)] -+ X ijags @P) Juppy ) +
+sin [(v 41/ =] X +Y1/4—|—v (@p) yl/4—y (O‘P)],
X exp [2v arsh (21a~1¢)]},
Rea>0 Rep>0
3 -1y,
1) | (- datt)™ 1 X] (71:’2)8/5';)1/’ %
X {sin [(v 4 1/4) =} X <1 J y
X exp |—2v arsh (2-1a12)| — [J1iqv(@P) Yoy s (op) —
—cos [(v4-1s) 7] X = @) Vg 0],
X exp [2v arsh (2};“'“)] b Rep>0
ea>0
(22) sh ]'2\; arsh (2-1a-14)] r /2p /9
8 darpliz [e*®iH 1}, 4+ (ap) X
largaj<= " X Hij, _ (ap) —
—_ Hl/a"‘v (ap)H1/2+v (ap)lr
Rep>0
(23) ch [2v arsh (2-1a-1p)] q/qp /2
@ + da3glls (=it |, (@) X
larga| <= XHllz—v(“p)‘i'e—”iX
H(ll/;—v (“P) H1/2+v (aP)]y
Rep>0
24 O»hp X 0<t<2|
ch [2v arch (2-1b-1¢)] p 2
(€2 — 4v2'/s ’ @my!/= Kyp1, 00K, _y, (bp),
t>2b Rep>0
(25) ¢h 2+ arch (1 4 2-1a-1f)) p'le
1 4 20) i + 4a)) /2 @niiz K, 1y (D) K, _yy, (p),

|arga| <=

Rep>0
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4.11. OproroHajibHple MHOFOYJEHDI

£t

p)::S e PLF (L) dt
0

)

Pp (f)

CymMa creneneit ¢ oTpulaTelb-
HBIMH INOKa3aTelAMH B Pasioxe-
HHd QYBKUNH

(— 1 (=) 2p= 2 (p),
Rep>0
MO BO3PACTAIOUIMM CTENCHAM p

2

P,(1—%)

(2 )
L4 8 )

Rep >0

(3)

(p-Nilp-H(p-3..(p—n+h
(p+mpt+tn—2..(p—nt2°
Rep >0

(4)

(p24-12)(p2 33 ... [p? - (In-- 1)?]
p (P2 22) (P24 43) .. 1p? 4- 20)%) 7
Rep >0

®)

Pypys (cOS E)

p(p2+22) (p2 440 ... [p? 4 (2n)%]
P+ 13 (p2+39 o 1p° + 2n 1 D2
Rep>0

()

Py, (cht)

(p? —12)(p? - 3% .. [p2 — (2n — )2
p (pT — 28 (p? — 4%) .. [ p* — In)?] }
Rep>2n

(7

Pipyy (ch E)

p(p—2%(p*—4)..1p% - 2n)¥
(P2 — 13)(p? —32) .. [p? - (2n-1)2)
Rep>2n +_1

@)

2" (n ) T () C), (—i2)

A'ly v (ﬂ), Re]) >0

®)

[t @a—t)) ' C) (tja—1),

0,

0<t<2a
t>2a

Rev>—‘/g

(— l)n”F(2”+")(2 >“ e~ap x
/4

n! (v
X 1v+n (ap)

(10)

P& P ()

2 (1 —2u), A, Pt (2p),
Rep>0
= a2 —[2
p=a2 B2 4 st




56

[ IV, MPEOBPA3OBAHUA JIAIJNIACA i1

[ee]
£ gpy=\ePrwa
0
-1 2
) t*~! He, (¢), 'nJ ]n! T4 n - 2m
{ 0, ecan n yetHoe, Z min = 3myi <
Re a > m=0
— 1, ecau n HeyetrHoe X (-= 1jg)Mpim—a=n,
Rep>0
( nj2, ecld n 4eTHoe,
[n/2] ={ n/2 — 1, eclu n Heyer-
HOe
2o~ Cn+ Wy, - gt
(12) | Heypp, (¢12) wie
Rep>0
. 1 1 1go—n 2a)! (172 — p)*
(13) | ¢ '2 Hey, (¢'72) mi/e2 T ST
Rep >0
(14) | 2~ 2=V He, (¢'12), I (@) p™® oFy (— n/2, Yy — nf2;
ni2, eI n 4YeTHOE, 1 —a; 2p)
Rea>{ pno_ 1 ecau n me- Ecan o penoe, Gepyrca nepsbie
" yertHOE 1 4 |n/2] unenos pana.
Rep >0
(15) | €% Heypy [212 (2 — ) 2 12] (=2 (®2)" 2 (@ —B)'le x
2n + ) p —a*
nt o (p—pntie?
Rep> Re§
Bt — 1,y Hlfy oy agdye 9y l/an)! (p—a?
(16) et He,, [2'72 (@ — ) /2¢'12] (—2) "= n! p—pynttre
Rep>Rej
a7y | e [He, (255 4 @rip)'13 (1 — 2702w
Y
x ~ t2 X He, [)\2 2«: -1 l/2]'
+Hen( ‘)\ )} ( - P~
Rep>0
(18) | ¢ 22T 92 ispn/2—gg— Cap)'l2

X He, (a'l2t~ 12),
Rea>0

Rep>0




23] 4.11. OPTOrOHA/IBHHE MHOTOY/JEHH 157
o0
£@) gpy=\ePf()at
0
—1y, 175 179,17, Hogm4 2! (p—ay®(p— '™
(19) e Hezn (22 ot /? xx 1 lj2)m+" t:t—:n)' p’:—'l"‘l;‘/s X
He.., (21/2p1/241/2 ’
X Heyp (2712 ) ng",[-—m,—n;——m—n—{—‘/z;
pp-—ua —ﬁ)J
p—ay(p—p)J
Rep>0
) wy ba olis Vs )y —xl/22m 4 9n 4- 2!
29 (a3) ~ *Hespy, (27720 /'tl/') X — ;m-rni-l j;_::— )1)1
X Heumyy (21/2812¢112) e
e w et p—p"
pm+"+3’2
X oy [—m, —n; —m—n— 1ty
ptp—a -f) J
(P—ayip—Hnl
Rep >0
—1yy, ¢ NRTIRTS 1/, 43 —pn'?
@) | e TR e QT ) | R T X
X He, (26'13¢'1%) e
* U+ p2 - p21tiz)?
Re (2 4B+ p) >0
s onlfa )My, n
| ()| n
(22) t He,, x X PRI TR X
+ ¢l min(m, n
X He, ('v )+ m\/n
B !
T x o B AR (5 x
+Hem( S ) X k=0 o
Ve X (203 — 1)k
X He, ( p. )J X (2uip — 1)n/2+k/2 %
X
X Hewt [(12—2—11:—1)‘/‘-’] x
Y
X Hen_k [(p.i _Q—IP*I)I/Q}}’
Rep >0
. —1y -t T (p 4t )
(23) (et —N~"r x , l ( fltq(n(‘*_nl))+(lx)>+ /2) LP (x/2),
X Hegp 712 (1 —e7)'2] Rep>—"1[




158 rJl. V. TPEOBPA3OBAHMA NATITACA 124
®
£ gwy=\ePreya
0
) . _ —-%=2@n3 oy s
(24) Heypp {xil’ (1—~e¢ t)i/g] =2 Flr(L :—_;-i-) 3/2‘)P’x [‘lrlt (x12),
Rep>0
2) | L) (p— ) p"-, Re p >0
(26) | L, (8 ntp 1P, (1 —2p™Y), Rep>0
n
\' (H-m - l> (p - n+m
L* (¢t n—m¥1 s
27) n (£) i\ m p
Rep>0
n
©8) | L% (@), Rea> —1 wfﬁ"fx:ﬂ[jl, Rep>0
re hip - )?
@9) | 1% (o), Ref>— I —in—;‘i—;’lﬁ#x
X oFy | = e =g —p—m 2|,
Rep>0
2 2 2T (@ 4 19} 1 tn 4 1y)
@0y | &[L% @) Rea>—1j, o 2 x
X oFy|—n, a4y Yy —n;
(1—2/p)*,
Rep>0
a A Petntl) (p—x—n
(31) te LZ (=t), Rea>—1| o (p— NI
Re(p—2)>0
n
. ~t ‘ 1 |
@ | ¢ 2 dnaln (0 s Pa(5m)  Rep>—
rie
n
P (2) = Z A 2™
m =0
@3) | £ e ML (), ReA>0| (— L)? (2/nlyr" *2p22+n o

X Ky 21 13p'1),
Rep=>0




2

4.12. TAMMA-®YHKUHWA, $YHKIINA OLIUBEOK 159

f

)

[oe]

g(p) =§ ePlf (t) dt

P20 [p?- Afunp42x
30 | Ly 0) Ly () e P [P,
Rep>0
r hip—ntip--n™
@35) | Lz 12 (), ‘"’*rn"!:“’ b p,,,L,,‘fH,” X
Rea>—1 XQF,[—m,~n;—m—n~a;
pip—Hr- % J
(p—Hp-np
Rep>0
@6) | £°1% () L2 (o), mE et i
‘p
Rea=="% T (e Y g
XZO{ Ara—r+4h X
a1y [ P2 — A+ x)p - 2x
e e e a1
Rep>0
@3N | t"p,(m, t) m! (p—1)tp~m=1, Rep>0
38) | toip, (m, 1), _mTe -
( ) pn (”1 ) n - pu—-n
Re a > min (n, m) X oF (—n, a—n; m—n - 1;
r/ph
Rep>0

4.12. 'amma-pynxuus, GyHkuAs OmuGOK, HHTErpaianHaf
noKasaTelbHas (YHKuMA M CBA3AHHBIE ¢ HUMH (YHKUHH

EN - TMm 1
) (n)t 1 Rev>0 | =4 d),,(v, ;)), Re p >0,
rie
[ee)
Dm0, (v 2)=[1—zIn (A4 D]
0
(2) | Erf(27ta"lp), pie®* P Erfc (ap), Rep>0

larga | <<mn,/4




60

r). 1V, MPEOBPA3OBAHHA NATINIACA 3

(e 2]
£ gpy=\ e f()at
1]
(3) e 0 Erf (iat), (‘.Zat‘nl/”)'" 1p2%%p? B (— 272 2p¥),
large | <=4 Rep >0
) | Eri(a'e'ls) oo L p+a) '
Rep>0, —Rea
5) et Erf (al/2t%) a”zp- g (p—a)~ "

Rep> 0, Rea
©) | Eriela'2=12),  Rea>0{ p~'(1—e **#'"), Rep>0
(7y | Erfc (27'a"t), pt {1 — P Eric (ap)]

jarga; <=/4
8) | e ** Erfc (iat) 2-tn!/2a=1p2727P% |Erfe (210 1p)
4 iz Ei (— 27%7p%)],
Rep>0
@ | Erfe (a¥/22) P oo (o —a2),
Rep>-—Reua
(10) | e2t Erfc (a'/2¢"/2) gt (ptr 4 o) Rep>0
(“) Erfc (2 lallﬂt' 1/2)’ p_le.~al/2pl/2, Rep>0
Rea >0
(12) | e® Erfc (oot 27 Vgt 2y, | pT a(pt e g otid) T
Re >0 X CcXp (— a‘/ag‘/s_ﬁ’/eplk),
Rep>0
{2+ 1'ie— p]ti
(13) S (@) ppte i Rep>0
Lo+ 1tz —p] "t
(14) | C) e el Rep>0
(15 | S P [271— cos (27%p%) C (2% —
—sin (27°p%) S (27°p%)]
(16| C (t'?) p'[27" cos (271p?) —cos (27%p%) X

X S (27%p?) + sin (27%p*) C (27p%)]




39) 4.12. TAMMA-OYHKLIMA. OYHKILHS OHIMBOK 161
P
7@ gp)=\ eP f(t)at
0
a7 1 Siy p~!arccig p, Rep >0
(18) ] si (¢) ' — p~larctg p, Rep>0
(19) | Ci(t)= —ci (¥ 271pHn (p* 4 1), Rep>0
(20) | cosSi(e) — sin £ Ci (1) ) (p* 4+ 1)"'inp, Re p>0
(21) ‘ sin £ Si (¢) + cos ¢ Ci (¢) ! — (P P+ D' plnp, Rep>0
(22) | Si?) (27— C2 3+
+ = (270 =827
Rep>0
(23) ' Ei@) l —ptm(p—1, Rep> 1
(24) | Ei(—1) ‘ —ptin(p4 1), Rep>0
(25) | £t~ Ei(—¢) — 2=l Wan(pter 4 (p 4 1)'72),
Rep >0
(26) | sin (a?) Ei(—¢) —(p* a7t X
X A{27%dn[(p+1)* 4 o] —
—parctgla(p+ 1)7']}
Rep>|Imaj
(27) | cos(at) Ei (— ¢) — (pP4-a®)t X
X {2 plnl(p+ 1)* 41
+aarctgla (p+ )7},
Rep>|imal
(28) | li(e) —p'in(p—1) Rep>1
(29) | lie™H —ptIn(p+ 1), Rep>0
(30) | T (v, at), Rev>—11 I'Mp7|1—(+2p)7)
Rep> —Rea
31) | eI (v, at), Rev> —1 TP (p—a)yt(l—avp™),
Rep>0
(32) | T (v at), farga]<mi2 | 2212131 (2a'/2p'!2),
Rep >0

6 I. Beiitmen, A, Dpaehiu



162

J1. V. HPEOBPA3OBAHHS NATINACA

133

£(9)

oo

gp) =\ ery)at
0

e s I (v, at ™y,

(33) 2+ (] 4 — v) (ap_l)p/Q %
Re(v—p) <1, jarge| <= X S“m_u—l’u(&z”gpl/!),
Rep>0
(34) | Py (v, af), Rev>—1| Fme(p—8) (p+a—p)>,
Rep > Re3, Re (p— o)
35) | y('a 27 i, 2 1alrp TR (e,
fargai <<m/4 Rep>0
(36) | (v 2%, 270 IT (2v) p e Dy, (2ap),
farge|<<wn'd, Rev> —1, Rep>0
@) | eI My, 2teinan ), 2D (2v) o' i2g PR ¢
larg a| < w2, Rev>>—1;, X Tty =~v, ap®), Rep=>0
4.13. ®yukunu Jlexanapa
| [t +017*2 P 420, Rt T Ve (0 ),
Re p <1 Rep >0
@) | ()P (1 42, pePRW, L, (o)
Re p < | Rep>0
@) | ARl opps b4y, | — =7t sin (ve) pTAE X
Re (A 4 ) >0 XE(—v v+ 1, A 4pp+1:2p),
Rep>10
@ | ¢ WPy w2y E 4+t p - v aipdl:2p)
- A 7[‘ v nLr - v
P® 1), G A SV A g~
X Py +1) Re p> 0
Rei >0
B) | (@AD" EL " X m (@) A e TP
X Py 2073 a2y B+ 28)— 1], | XK, 4y, (27'p) K, 14y, 27'8p),
large| <= [argBl<=| jarg(ap)| <=, |arg(Bp)| <=
(6) (l +t)—lpv I2(1+1)_2_]] p lep\’Wv—i—l/z‘n(p) W—u—l/2,0(p)7

Rep>0




14] 4,13, SYHKLUMM JEXAHIPA 163
o0
£ (@) gpy=N er () at
0
(7 I u/ep;:‘(l + t)“g], Qv pt/2 —5/4617/'2\)(/(_“/9_‘L ', v/2+1/4(p)'
Rep <1 Rep >0
(8) ¢t F\'l(l + t) 1 3P€.[(1 —*—t)l/ﬂl’ Zupﬂ/'l-slyzlep/‘lwl*/?_l/b viebls (p),
Rep << 1 Rep>0
9) tl/gp:H [(I + tz)l 2] X 21 (2—17‘[)_1)”2”1'1-)#‘/3 (pi2) X
X P (1 4 £9) ] X HEL . (pi2), Rep>0
(10) (@ 4t) e~ 1y B+ )% % 2‘.’:p— el thipy,
X =1 — (a4 812 x X Dy, . L@t oty x
1/0nb/, - '
x I)l:'a ,_pl/z (@ _I_t) i N Dp+v (21 2#‘ 1/, )' Rep =0
X B+1) L] larg (ap) | <m, jarg (Bp) 1 <=
jargai<<m, |argdl <<m
Rep << |
() | (0 — e Hepre o) Plr et vt s Dipi — v
v ’ alvtgpdn 4+ 1L '
Rep>—1 Rep>Rev, — | — Re
. ! Vw2 Pep -p vyt bhlgp —v - pe
(12) ‘(t"_l)<aai2 ) Tp F D X
X PT " (cef —at 1), x () P -,
Rea>0, Rep>—11 Rep>Re@u—v)—1, Re(u +v)
(I3) | (1 =22 2% x T NT) %
w {Pg*:[z(l — e = Cimp =0T~ p ) Tp+3/)
2 fa X o (g—p—v, v—p+ 1
HIZVI—z(I—e)'~|}, p_‘_xyg._z-_')’
lz] <l Rep >0
(14) | G —e )Ml —zr 2% typ x| _ 2Bt el y
% P?;; | — AL lnl/z- o wI'd-p4+nTip4ta
{ w‘)I'Z( e’) l:': X Fi(—p—v Yo—pt+w
+PEl- 20— ehe], P+ s 2,
(2, < Rep>0

6;



164

L. IV. NPEOBPA30OBAHUSA JATIJIACA 15

I

g =\ eryf)adt

[

1 tnt+lnlip—n-wliptn-pt1/y

15 20 40y po e 2)
(13) | sh® (¢2) P3,** [ch (¢/2)}, e g b At et N p—nte b1/
Rep>——’a‘ Rep>n+ Rep
(16) t)\+u/2—-l(t_|_2)pn/‘20u(l 1), “‘f—%—u-ﬁ-l){ \Siﬂl‘fﬂ %
! oo 4 D 1208 sin
ReA>0, Re (A +p)>0 XE(—wy+ L, hdpiu+1:2p)—
_ sinlip +vi=|
27854 sin (ur
XE(V—}J-+1, — Vv
Al _P'.?'p)}y
Rep>0
7 A—p/2-1 w2 . ~sinﬁ\vm _
(| ¢ (¢t 4+ 2)%°Q% (1 + 1), 2————pmsmmmlz‘( v+,
ReA >0, Re (A — ) >0 A*f":I_F’-:zp)-fsi‘::‘};__V|ﬁl
2 7p” sin(pw)
XE@+v+1L,p—y, 01 +u:2p),
Rep>0
4.14. dyukuuu beccess ot aprymeHTOB Rf W Rt :
| J, (at), Rev>—1| £ (@R =rte” *¥rshipn
Rep>|Ima|
@) | tJ,(aty, Rev>-—-2 | r3*(p+w)(zR)>, Rep>|lma|
@3 | £, (at), Rev > -—3 (Y?r:“;‘ 4 3p ”j’) ! R
Rep>|lna)
4y | tn Jy, (at) \ 1:3-5...(2n — lyanr2n-y
\ Rep>ilmaj
3) | 7YY, (af), Rev >0 | v(a R)Y, Rep=|lma]
s ) o 1 o \V -1 | a v+l
®) | 72, (at), Rev> | “vb](.i?) +Tﬂ<‘te) ]
Rep=|Ima|
My | £, (=)

Rev > — !y vy LT (v 4 Yy arp
Rep>ilma|

r=@+a)' R=p+r



16] 4.14. DYHKLIMM BECCEJI OT APTYMEHTOB k¢ U kt'/2 165
o0
£ (@ gp)=\ e f(t)at
0
8y | 171, (at), Rev>—1 | 2 Fig=ter (v £37,)a"r= 2 3,
Rep>|lmz|
O | e, (at), Re(p4m>—11 T@4+rt)r 7P (o),
Rep>|lma|
v i Ut ) o
(10) tsin (at) J, (at), —
(l>0) Re})->—l /2
y S cos OB+ 1/2 cos [ — 1/ 0]
( (22p% + a2 cos2 B! !
il
Rep>0
N rip) ot
(1) | 2+ *cos (at) J, (az), _25_‘;'_
a>0,Rep>0 9 .
% S (cos ) /2 cos [ip. + 1/9) B a8,
(2-2p? 4- @2 cos2 O
Rep>0
(12) | [J3 @2 tat))? 2z (a'r), Rep>|Ima|
(13) | [z (2 ar)] 2n a2 [(2p 4 a?) K (a/r) —
~2(p* +a*) E (alr)},
Rep>|lmaj|
1 p2+ a2 4 =2
(14) | 1, (at) J, (B2), S Qo (P )
Rev>—1,
Rep>|lma|+ |ImB|
(15) | tJy (27tat) J, (27'a2) 2n” a7 K (ar) — E (2ir)],
Rep>|lma]
(16) l"i (at)' Re v — l 22v+1 (V + 1)2) n—-la2vp~2v-2 x

X B(v“‘l/’m V+l/2) X
X oF (v v+ 2m 2v4-1;
__4a2p—2),
Rep>2|lma|

re=(p* 4 a4



166

. 1V. NTPEOBPA3OBAHUSA NAMNACA 17

[22]
() g =§ e~P [ (t) dt
T
(7) | () 27 {[(p* 42— 2c0s9)' /2 — p) X
0
X (I +cosg)do, Rep>0
9 T2 4+38/9) —y
(18) | &' =08 (27an), Rev>—7, mp‘/: <%) —‘/4<z’7>’
Rep>|lma|
(19) | ¢~ 2at),  Rev>—1, | 27 T 2v Yy p e
x|P23, rip) s
Rep>|lma|
Ly, N
(20) | £h2), (27 'at) J_, (2 'at) ::[/2’:(v + ) P, (rip) X
X PLY(rp)—(v—"0) X
XPy, (rp P2T (rip) ),
Rep>|lma|
@) | £720, @27at) Jyyy (270at), s P2 (5) %
Rev> —?%, v [P
X P4/, (p/\,, Rep>ilma|
@22) | 7 @ 0, 2 ) 2 Manlep™ LT ()P (rp),
' Rep>|lma;
23) | £ (at), Revs> —1, | 2ol il st

" (v bttt

X Py (vt vV v+ 1
— da?p?),

Rep>2|lmaj

r=(p* a4l



33, 4.14. DYIKLUMN BECCEAS OT APTYMEHTOB k¢ H ke'/2 187
®
f(®) gy =\ ePf(t)at
0
_ 2= Nr 4 W) v v
(24) e iJvl(alt)...Jvn (2,0), I‘(vl+l')...F(vn+|)°'ll"'°‘n" %
Re (u+N)>0 X (p+ia) =N %
N=V|+"'+v" XFA(P'_"“N; \‘1+1,‘.’)"'7Vn+l,2;
a=oa,+..}a, 29+ Lo, 2v, + 1
204 Za"i )
’ p+i " ptin)
Re (p £ ia, +... 4 ia,) >0
llpy n=2 F, Haio 3aMeHHTb
na F,
(25) Jo (2“1/%1/2) P 1€_u/p, Rep >0
(26) | J, (2a'/2t'2), Rev>—2 | 27 tg'legliep=djgg—27tap™t o
X Ly 1y @tap™h) —
— Lo, (27'ap7h),
Rep >0
(27) t‘/z_]l (Qa‘/ztllz) a‘/zp—ee-- alp, Rep>0
(28) tﬂ—‘/ejl (Qal/2t'/2) (— hn- g~ Yzp p‘"e_rl“p—' %
X kgp (271ap™Y),
Rep>0
(29) o ‘,'sz (2a'/2¢'12), Rev> —1 n‘/‘lp— Vg~ 2“‘“‘!’“'[»/2 2" tap™ 1y,
Rep>0
30y | 227, (2ati2'9), Rev>—1 a*/2p= ¥ g P, Rep>0
{ -1
. £V (Dot gty £ p? - ap @ —in
@3h 5, (2 ) «Vi2T (v) ¢ Y<V’ p ¢ >'
_ Rep>0
(32) | #7271, (24" 2 ), a” V% (v, alp), Rep>0
Rev>0
(33) | £rtry, (2012 ), n!a*p™ RV T MPLY (afp),
Rev4+n>—1 Rep>0




168 T/. V. IPEOBPA3OBAHHSA JIATINACA 134
[e ]
) g =§ ePLf () dt
p—=1/ 1gel/g Tl v41/2) o migp-t
(34) | 272y, (207 1279), Tera o P X
Re (“+V)>—l/2 X Mp.,v (a/p), Rep>0
-1 Ligul/g T
(33) | £+ 1y, (22 2t '2), T
Re (u+v)>0 X Fy (b 241 — ajp),
Rep >0
@36) | £ e {y, (261 2)cos| (v 4 p)m] — | —sin (2pw) p e IW, L (p7Y),
— J_g, (2£'/2) cos [(v —p) =]}, Rep >0
Re (vt p)>—"1
vig [y Liapl/s w2 ,~a/pp= 1",y @
@) | erLy) ], Qa2 e e L
Rep >0
TR e— ap (p? — -1 1 a
(38) Jv (t) Jﬂv (2‘1 t )’ (p2+111/;‘ v\p2+1 >»
Rev>—1, Rep >0
(39) | J, (az'’2)J, ('), plem I HENTY 9 13, Y,
Rev> —1 Rep>0
40) | i), Rev>0| v lem %P x
[de]
n=1
Rep>20
1,01 vy
-1 2-2ni,1 p 12277 (v 1)y
@) | 7, (e /*() g TG E
X J, (ee™ =772, a2 at
Rev> —1, M, ”/2<2"> M, ”/‘2<?ﬂ>’
Rep>0
A1 Lig 1]y oy 17a,110 X (A - 4ot
4 t 2a'i2g' 1) gy, (2a' 122 19), B
(42) Jap (22 ) Jay (2 ) Fi2p+HI @4 1)ty
Re(A +p+v>0 Xabsy (p-f-v4-"a ptv41,

Apptv 2041 2941,
a4 1 —dap™),
Rep>0




501

414, ®YHKILIMUM BECCE/A OT APTYMEHTOB k¢ U ktlle 16¢

£t

(o]

gpy=\ e r()adt
0

Re (pxv)>—"

43) £ |JGle (Qa;/ﬂtl/g) F o4+ Mp—>— Ma‘u, a;;,,
JQ’*" (Qa:l/ztl/s)’ l;,uu' T 11,‘4‘“()[' (29"_:_ m 2)( 1
X ;2 yeeey ;
M=p,+-..+un $ O M—L-l P':"_‘_
Re(Y+M)>0 ~p’ ’—T)’
Rep>0
(44) Y, (at) — 2n~tpt arsh (pla),
Rep>|lma|
R——v v Rva—v
(45) | YV, (at), IRev! <1 | Fps — remoar
Rep > |lmaj
(46) | tY, (af) 227r7 3 [l — pr! in (R/e)),
Rep>|lmae|
(47) | tY,(at) — 2z~ [pa o ar~ In (Rfa)),
Rep>|Ima|
: v —f
(48) | Y, (at), Re (p+v) > —1 Letvt+bh P win
A e (o)
Fip—v4 1) P;’L (p/r
w2+ sin (v ’
Rep>|lme|
(49) _t_x/gyw (2a1’/3tl/2)‘ _nl/gp—l/ge_Q‘lap—l >
iRev| <l | e v K, ‘2_'”’—1)]
ctg (vm 7 cos (viry |’
(50) tu—l/syﬂv (Za”'-'t”’), a—l/gp-pe- 2-lgp-1 x

tgip — v T v 4 19
X{ TN X

Wp,vla/p)}
T cos[(n — v rif’
Rep>0

X M,,, (ap)

r=(@+a Re=por



170

TJL 1V, TTIPEOBPA3OBAHHMY JIATITIACA [51

f(®

0

g(py=\ e P f(¢)adt

GO | lat i @Y+ ba, 1 21 (a, b p), Rep >0
4 lat' 2y () bV, (V)P | Ortnocutenbho pasmomennit GyHk-
unn I (a, b; p) n KpaTKHX Tabauu
3navensft  mas  1(0, 1; p) om
Jaeger J. C. and Clarke Martha,
1942, Proc. Roy. Soc Edinburgh,
Sect. A, 61, 229—23)
(52) | H (a) r7'—2iz"'rt arsh (p.a),
Rep>|lma
(33) | HE (at) r~' 4 2iz"1rtarsh (pla),
Rep > | Ima
i —ivngv oy -v Dy
(34 | Hy Aat) IRev| <1 | g (679 R —a'RY),
Rep>|lmaj
(85) | HE (at), [Rev| <1 | —gmree (PR — eV RY),
Rep>|Imaj
, 2, R 2i
(36) | tH" (at) E—Zn By B
Rep>|Ima|
] , %, R o
(B57) | tHE (at) :;U + Z1n ?>_;'2,
: Rep>|lma|
(58) | tHy" (at) s(i—Zm - 22,
Rep>|Ima]
o 2i 2
(39) | tHP (a) SO+ 2w 2

Rep>ilma

r=p 4" R=ptr



67

4.14, ®YHKIUIH BECCE/IS OT APIYMENTOB & U utt/s 171
) @
£ () gpy=\ eP f(tyat
1)
(60) ¢ l/’.‘,l_if?]y) (2al,9tl,';,), rlize—3"lap !
, p''2 cos vw)
IRevi <<, y 1,2 tap 1y K (F tap=1)
)
Rep>0
61) | £ 2@ (2l 2, ol2em 2 lapt
‘Rev] <<l il cor -
: [e”"l 27lap~ ) —'——lk L l)]
Rep>0
v (o1 aply vl_a 1 PR
62) | ¢ H (22" oY), 4 ML () Iy, %)
Rev<1 ma \ D ’
Rep>0
63) | -5 29@ (0,1 041/e e !
(63) | (= 1y (241 2f'le) — 2 r =y 1y, 2
Rev <<l e . ? ),
Rep>0
(64) | £~ HT (20 2, LGS LIPS S P o
Rev>0 ip" sin (vni - l\ﬁgp‘_/)’
Rep>0
v—1/y : 9
(63) ¢ Hg? (zal/gtll_)’ iPiv 4 1) _ Tlap-lk we™
Revs 0 F sm(v-:) - —-2_p—>
Rep>0
(66) | £+ V2HLY (20280 ), Platvg 1mPp—y+t1/y
ﬁal/»evvri#irlarp“l o
+ —1 -
Re (p + v) > —1J, X W_,,, (e7imap™), Rep>0
67 = He gl®) (01 2gtie Pty s lip - v+ 1)
(67) HE) (2a'/28'78), Eallge_vni+2—1ap,,pp9 X
1 i
Re (n £ v) > —1, X W_p,y (efFap™'), Rep>0




172

1. Iv.

MPEOBPA3OBAHIA JATIJTACA 1

4.15. dyHknuu becceas oT Apyrux aprymeiToB

0] glp)= Q-ﬂfm
0
W | L, 27, Rev>—11 = "2r (v DD, (pe7 ™) x
X D_yi(pe” ™), Rep >0
1 1 N
: Ly =leph e / p? P,
@ | £ (a) a>0 | 2 H o (Bl-y (R
Rep>0
. . 5 sloeplia / p / pe
@ | e, (e, a>0| EAH, () -y, (2],
Rep >0
. nlieptiz 2
“4) tsl‘.’\]_l/ll (atg)’ a>0 - 8:2 [H< 3 <_‘[;E,‘ -
/pe\
- y—”u’\ﬁ ]»
Rep>0
- 3, zlepdle 2\ , 2
(3) t zj_s“(atg), a>0 R IH_ <4a Y, 1(50)]
Rep >0
. xlizplie
6) | £, (£316) J_y,, (£4/16) mg—o‘;—m
H (p") HE (p°), Rep>0
) tl"gfv+x'8 (£716) J, _q,, (£%/16), 22 (zp) = *T ("+3/8)_F(V+"'/u) X
Rev> — ¥, X W_, 1/g (2e7tt/2p2) %
X W__y. 1, (23_ Ri/‘zp‘.’),
Rep >0
®) | 2J, @' 2t K, (2" ),
Rep>0
9| o 0O<t<<h|{ rie’?r, Rep>|lma|
Jo (39), t>b
(10) | o, 0O<t<<b| pr3(br-+1)ed, Rep>!ima|
tJ, (ay), t>b

y=(—b)"

r=p* 4ol



19]

415, dYHKIIAHM BECCETA OT APYTHX APIYMEIITOB

| "
f(t) | gp) = ‘ e~Pl £ () dt
0
an oo, O<t<b g ar (br = 1) e, Rep>'Ima!
vy (ay), t>h
(12) 0, 0-~<t-<bh x h V(embp — pmbr)
RNANEIUR t> b Rep>!tlma!
(13) ] 0, O<tt<<b | 1,,127%(r--py] X
y U, (), t>b XK, L2778 (r = p)],
Rev> —1 Rep >|lma|
a4 1 o, O<<t<<b | aledP—oatiprtedr,
ty™'J, {ay), t>b Rep>|lma!
(15 | 0, 0<<t<bh roiR Ve br, Rep>|Ima|
(E—b)"" 2t 4+ b)" "2, (ay),
t>b
Rev>—1
16y | 0, O<t<ch | 2en gt lipy ot
v, tay), t>b Pox K, (br), Rep>|lmal
Rev=> —1]|
an | o O<t<<b o0
viEJy, (ay), t>b 2 =h .',amwwn X
20!
Re(p+9>—11| nmo *
x @52 (v fn 1) %
U@ 1gpH Yt nttrs
Xl"xx+v+n+‘/z bp),
Rep>{lmal
(18) Jo[a(tz—*-ﬁt) /:.)I, rflez-lﬁrp - r Rep>[]ma[
fargfl <=
(19) i e 2, [ (82 450" 2 (af2)" (BIr)* 12T

Rev>—1, |argBl <=

X K\,+x/2 (278r),
Rep>|Imaj

=@ =)' r=p 4+ R=ptr



174 T/, 1V. (IPEOBPAZOBAHIIS JATLAACA 120
?
£(o g(m=§ €PLf (t) dt
{
(20) PAl (t+ 3)—v/e % 2r- lR—- Vo2 tiip - r
x J, la (22 3 3)'2), Rep> Imal
Rev>—1, targdl<n®
en| et teynrex Pa vy (v, rf2— p2),
X J, Lo 4 62, Rep> ma
Rev>1()
22) | AR e P
J [ e tlﬂl Tiv—2a41
X P a( + ) ’ ’./_l_‘p’/_z
Rev41>Red>0| x | euadtx
]
X (27%* — pu — u*)¥~*duy,
Rep>'ima|
(23) | (£2 4 2it)* 2, [a (22 4 2it)'13), — 27 Mamtisgvpm v T e
Rev> —1 xe'pr.i.l;,(r)r
Rep>ilma|
4) | @2y A=y - Hagliselpr a4 1)
. ) AF T, o X
x J, la (22 4 2in)'1s), " v N
Re A > —1 TveAdm
X n§n Mttt urt X
X H L 1) Rep>ima]
J < 41
. . _ s (o . ./ s v —p ) -
(25) | explia(l —e))J, (ae™) 2 2 anx
ne=1
X (" +”) ‘]v+n (a))
Rep> —Rev
v ye 40
R \Y '— N wv-p )
) —t . I 7§
(26) | sin [a (1 —e )] J, (2e7?) 2 2‘ E T X
n=10
X (v4+2n-1) Jv+2n+l (@),
Rep> —Reyv

r=@+e), R=p+r



34 4.15. ®YHKI1111 BRECCE/IZ OT PYTHX APTYMEHTOB 175
®
ft) gy =\ ePf(t)dt
0
J o0
(a
(27) | cosla(l —e 1)) J, (@) o+ 2 2 (= 1) x
n=10
b-p+hy, .
[T ﬂ‘-.'n: o —+ 2n) Jv~l-2n (a),
Rep > --Rew
NP W 4+
— 1 p+m
(28) Ju(ae").]v [a(l——e‘t)], (E> Olu+n niBip, o+ m
ne=
Rev>—1 X Jy cvaprrn (@),
Rep> --Rep
(2% (1— e—t)v/‘z\/u [“ (1 —eat)llgl: T'(p) (2/"‘)p~]v+p (a),
Rev= —1 Rep >0
@0 | (—e N2y lali —e= 0" EL;*If—m Rep >0
2 "
2aP
(31 de’—l)"/QJ‘,IQa el — )z, %4-_1.'/(\' p (2a),
a>0 Rev>—1 Rep>2R0:i§
gy
(32| (e — s, [20 e — 1], e
a>0 Re(p+w>~—1 X Folwtv4+ 1 g1 —p
9 10 a? 2P 4y - py %
M L e el e s T
X Fsp+lLp+idv—mp
p+l—"p""'; a?),
Rep > Rep—7/,
33) | J, (2ash¢y, Lijg 4 pp '@ K- oh (a),
Revy>—1,a>0 Rep>— 1,
1 a C@/2a4 9241 vp
(34) sh () JV(sht >’ a>0 al (v 4+ I =W ~pl2. v/ (a)><
X Mp/‘z. v/2 (a)’
Rep> —Rev—1




176

rJL 1V, NPEOBPA3OBAHUA NANIACA

[eo]
£ gp)y=\ e f)at
0
v - gt A O (p+v 443 9
exp( . ge ) Je»| /2(1-/2] 4‘/2‘5};“;;; PR CE IV
(35) et -1 sh (/2) (4 )
sin (/2 ’ X W_p,, 3) Mp,, (a),
Rea>0, Re3>0 Rep> - Rev—1/,
(36) | 7Y, (£7Y) 2Y, (24/2p112) K, (2'2p'2),
Rep=>10
(31) | tTRH Y (7Y R 2 e pti) K, (212 pM),
Rep>10
(38) ! CIHE (£ 24 (242 p! 1) Ky (2112 p'1Y),
i Rep>0
4.16. Morudunuposannsie pyaxuuu becceas
OT aprymeHTOB kf u Rt'':
(L7, (at), Rev>—11 avs7i§7, Rep>iRea|
(2) | ¢, (at), Re v>—2| 2% (p 4 vs) 738,
Rep > |Rea
1y, _ l/,,
3 1 p ptor l2—p—a)ie
(3} 1y (at) pralitpip_ale
Rep>1Rea:
4 | 7, (a), Rev>01{ v'a*S™, Rep>|Rea]
Gy | M, Rev>—1, | 2" '*Q, _,, (p),
Rep> 1
(6) ¥l (at), Rev> —if Pz UeT vty s l,
Rep > iRea
M| U, (at), Rev>—1| 2+la T (w3, a'ps~ 2 =3,
Rep > :Rea|

s=(p2_az)‘/2, S=p+s



17} 4,16, MOJAMPULIMPOBAHHBIE ®YHKIIHW BECCENS 177
o0
£ (t) gmy=\ e f)a
]
(8) | 4, (at), Re(u4v)>—1| Ttv+1)s 7P (pjs),
Rep>|Rea]
_ 2'/2 sin (va) s~ w/p
(9) ™ \,+l/4(at)s nl/ﬂal/ﬂsin[(p+v)n| v <u>’
Re (u+v)>— Rep>|Rea|
(10) | 72 (2tat) 25=1p~K (alp),
Rep >|Reaj
_ _ 2E @ 2K (a
(any | th (27tat) 1, (271at) z:(p; ip,lz)_ an/p) ,
Rep>|Rea|
(12) | 7121, (at) 1, (be), ¢ 12T (w4 11y) P; %y, (cha) X
Re(p+9>—" X P, (ch),
Re (p + a = b) >0,
riue
sha=ac, shf=bc,
chachB = pe,
fImal, |Im 3| <=2
2A—1_2p. 2v
(13) | 210, (at) 1y, (32), %p,ﬁf—:m
Re(A +p+v)>0 LO4p 9O +psd sy
X Fp4 )Ty +1)
XFytptv A pv+4 Yy
2ud-1, 29415 o¥p?, BYp?),
Rep>|Rea}-|Rej|
(14) | 1, (22" 126" 12) p~ le*P, Rep>0
(15) _l/"l (23l Ty l/’) nl"'-’p‘ l’/’em/p[(, (a/p),
Rep>0
(16) | 27 21, (2a' 2t 9) | a” M2 (P — 1y, Rep>0
(AT | £ ey (2l le)e), nl"‘“’P‘""’e”p/v,g (a'p),
Rev> —1 Rep>0

s=(p* — a¥)'/2




178

[J. 1V. [IPEOBPA30OBARUS JIATIIACA ns
. o
f(#) gpy=\ e? floar
0
(18) | £M121, (22" 1215, @ity —leaip, Rep>0
Rev>—1
(19) | 772, (22" o'13) a” 2T (v 't et Py (v, alp),
Rep >0
. p—1/y 9t 24t Tip v 4 1yg) e tept a
(20)| ¢ Iy, (22 *£1%), aller (v 4 1) p* M“*"“(p)‘
Re(H+V)>—l/g
Rep>0
(21) 13 (21/'-'a""—‘t”5‘), P leu,’P/v (¢/p),
Rev>—1 Rep>0
- a al/:!{‘/‘-’
(22) /, (2‘/2a1/2t’/2) /, (21.’261/2[1/2), p! exp< 2—;@> 1, (\———pj ) ,
Rev> —1 Rep>0
(23) K, (at) s7HIn (S/a) = s ! arsh (s a),
Rep>—Recea
. 2 [aV8Y - 2’877
(24) | K, at), tRevi <1 ——rmam—
Rep>— Reua
(25) | tKy(af) ps i in (Sfa) — 572,
Rep > —Rea
(26) | tK, (af) a’lps ™ — as™ In (S/a),
Rep> — Reua
QN | TR L (ah), 27 Mg Paghhar gy vy x
Re (e 4+ v >—1 XT+v+1)s™PPT ¥ (pja),
Re(p—v>0 Rep>—Rea
sin(pm Tt —v41) oy /p
(28) trK, (at), Re(p + vy>—1 WQ“ <?>,
Rep> —Rea

s=@*—a)'/y S=p +s



36| 4.16. MOJUI®IILIMPOBAHIIBIL &YIKIII BECCEAS 179
o0
r( gpy=\ ePr)at
0
29) | L e 2K, (ot - Ly liaglilz)
{ 7 €Xpl— ,M> , (a L), K, (a X
Re (A a)>0 X K, (a' a2t e 1),
1 Re p > — Re (a1)
. — cl/'-’F(pL—v-}—lg\cos((u:)
(30) t 1, tat) K, (b1), cos (p. - viw
Re(utvyy>—1, X P F L (cha) Qu‘j, L (ch By,
Re(pta-}-b) >0
OTHocHTeIbHO oupeneaenus a, 3
uc cM (12).
. —1,, cHar (17, =y v) cos (um) cos (vm)
31) 4 KPL(at)K“ (bt), cos {p+v)mcosip ~ v © X
IRep |+ 1Revi <<, X Q7 (chay Q7 (chB),
Re(p+a-+b)>0
a, 3, ¢ onpexeaens B (12)
(32) | K, (2a" ut'l2) —271p7 e*PEi (- alp),
Rep >0
(33) | K, (2% a2t 12) 9= Magtlagtizg= Saghip
X [Ky (2'p) — K, (@/p)],
Rep >0
(34) £ R, (28120t 2 ) 2~ Intlap= HagRPR  (afp),
Rep>0
(33) | ¢ 'k, (20t o', m!/2e PR, 5 alp
9p'/2 cos (2= 1vp) °
[Rev] <1 Rep>0
(36) | 1K, (22'126'12), 27l (v 1y pT YT leP
Rev> —1 X T (= v, a'p), Rep >0

s=(pt—a?)'/s S=p+s




180

J V. NMPEOSPA3OBAHHSA JMANJACA 37

f@)

w

g(p) =§ =Pl f (¢) dt

37) t"_l""Kw (2a''242), "'H+V+2'n/l»;ﬂ/:‘;;:-—v+ ta
~1
RE({J«iV)>~“,’2 Xe? ep IWAp.yv(a/lp)i
Rep=>0
38) | ¢ 'k, (21 ) x L2 g Vgl Ty 2y
X {sin (v —=1,) TE]lx gty X T {1 — ) W,‘,‘_v(eg"'“"a/;' 1) %
X Jo, (27 7222 _alpi o
+C()SI(V—1:1;RI X * X W':’a-\'(e Hap~ 1),
X Y, (272021 1)}, Rep>0
[Rev| <<ty
(39) | 2K, (£'12) I, (¢'12), 2717 @+ 1) pre Y
Rev> —1, xed P'w ., (p V)
Rep>0
4.17. Mopuduuuposannsie pyukunu Beccens
OT ApPYrdX aprymMesToB
P 2 ol/2qt/2 ap? .
(1) exp(—l—s;) Io(‘m): /= e Ko (ap®),
Rea=0 Rep>0
t g ® 2 L/*, 2p? (1 2
@ t 2exP( 8u>I'/4 (Sa)' Ty p'/ie T (s 2p®),
Rea>=0 Rep>0
2y I r2 DMyl )2 g
@ | e (=)L (%) T P
‘Reaz=0, Rev>—1, X W32, 012 (ap?),
Rep>0
Y e PN O T
Rea =Red>0 X I, [(a'ls — ') p'2),
| Rep>0
G| o O<<t<bh| sleds, Rep>IRea!
IO (ay)v t>b

y=(t*—b)'/% s=(p* —a?)'l?



15) 417, MOL'1®HUIHPOBAHHBIE @Y. IKIITH BRCCEAS [PYTHX APTYMEHTOB 181
oo
£ gpy=\e?r)at
[H]
6] 0, O<<t<<b | pibhs 24573 ebs,
t1,tay), t>0b Re p > iReaj
(M| o O<t<<b | albs *—s7)ebs,
w1 (2w, >0 Rep > |Rea]
L8y 10, Ozt b | a b 1(p0s — g-bp)
v U (aw), t>b Rep > |Rea|
W o, O<<t<<b | alps'lebs .alep
vl ay), t>b Rep > |Reai
(10) | o, O<<t-<b | 2V2n  Vep Flegmy— 2y
1, (ay), t>b XK, 1y, (03),
Rev>—1 Rep>|Rea]
(1) | 0, 0<zt<<b| avs 18vebs,
(E—5)"2 (¢ 5)" ", (ap), Rep > |Rea|
t>b
Rev>—1
IS
(12) | Iola(e + )" 2] sles i,
fargd| <<= Re p =1 Rea|
(13) | (&4 560" 2, Lo (£ )" ix], e (@) (@ls) T e P x
Rev>—1, largfi<= XKV+1/2(2“IQSL
Re p > |Rea}|
| e+ e '] | et is T e
Rev>—1, |argf| <= Rep > |Re x|
o= 1g
15 - = 2 | by o0 (pfv)y e TP
(19 1 g L(t 4 87, [a (2 4 )2, T I
» 3 : o_t_ffﬁ
Re(u+v)>0, Jargl| <= le,g_p.y(QS>><
£S
X W‘/a -V (7) !
Rep>|Rea|
OrHochatenbHo Godee o6wmux ¢opmyva cM. MacRobert T. M. 1948,
Philos. Mag. (7) 39, crp. 466—4T1.

ye= (1 =0,

s=(p*—a*)l/s, S=p+s




182 I/l IV. IPEOBPA3OBAHHS NAT/IACA 116
o
f() g(P)=§ ePLf(¢)dt
(16) | @t —e2 2= 1Ch (e —1) x (o 1yn LL2nt et — e
eP
X Iv 1, [a(Qt—— 2)‘/2]’
0<<t<<2 ><C:,<5:>Iv+n(r),
0, t>2 r={(p* a2
Re v > - l,’2
oY
(17) | exple(l—e™)] 4, (aet 1, Y v -pe
' Tt Y T e x
n=\
X 1v+p (a),
Rep>—Rev
(18) | ¢ "2 K, (ap), 2! ek, (2% alinp' ),
Rea >0 Rep>0
19 | pep (=K (255, | g0
1/, 1/, 1,
Rea>Red>0 XK.,[(uu__ﬁ/z)p‘_[,
Rep>0
@0) | o (48K la@ + 30" | B T T —ve? P2 x
Re(u £ v) >0, largBl <= X Wi, 27105851 X
X Wl lo — e (2_-‘138)'
Rep>|Rea}
Y l)./ o
@1) | — 201K, [2ash (£2)), p (@) 22l v, @) T
Rea >0
(22) | — 2=t cht K, [2ash (£/2)}, ) oy,', () . o.ll; (@)
Rea>() Jp (a) op —} (a) op +
p? dY (@)
+ 2 (e —
oJ (&)
- y ( ) p ]7
A
["p—TnT]

S=p-+s = (p? — a”)l”



418, dYIKIIMY KEALBUHA H PONACTBEHHBIE HM GYHKIIHY 183

£t g(p)—i ePLf () dt
i

(23) | 2072 sin (2vx) K, [2a sh (£/2)], Jy p @Y , p(a)—

— Y, < Rev<<ly, Rea>0 —Joy.p {a) yw.p (a)

‘ T (p vyt T (p—v 1y X
(2 \hu 2 Ko [sh (tm] X W_p,, (i0) W_, , (— (:),
Rea>0 Re(p2v)>—1
[ ad +3)
9= [ : —T
(20) \'h‘”mexp'\ et-—llx 1/,1 (p+ v+ 2)><
all2 gl/a XT(p—v41) X
X Ko, (_sh (i ] ’ < e~ a/2-4+p/2 W prs {a) W—p,v (3)s
Rea>0, Reg>»0 Re (p -t v) > — 1/,
4.18. dyHkuuu KeansuHa H poncTBeHHbie UM (PYHKUHUH
(1) | bere 27 1)t
+ 27 prpt 1)
Rep>27 '/
(2) | beit [27? (p‘_|_ )=t _.
—2 'Rt )
Rep>2_l/'~'
3) | ber(2'2) ;,cos-:,, Rep>0
(4) | bei(2e'%) ;’ sin ;l:’ Rep>0
- v— e 1L 2vr
(6) | 2 ber, ('), 2% ‘C°s+4_pp’
Rev>—1 Rep>0
ey pmymg o L3V
6) | ¢ bei, (£'12), 27pY ‘sm—+—4pv—1£,
Rev> —1 Rep>0
7y | 0o, 0<t<<b | vled?, Re(p = ai'/f) >0
ber (ay) - i bei (ay), t>b

== b")', v= (7~ fay)'le



184

Ca. 1V, 1TPEOBPA30OBAHNG JATIJIACA

8

(o8]
f () gpy={erraora
0
8| 0 O<<t<<bh| po®{bv-41)e??,
t [ber (ay) 4 i bei (ay)], Re(p + ai'’2) >0
t>b
® 1 o 0<t<b!| av”3(bo 4 1)~ 003w
y [ber; (ay) + i beiy (ay)], Re(p 2 ai'’s) =0
t>b
(10) | O, 0<t<<b| o lp lem 3t (em P _ - 07),
y~! |ber, (ay) 4 i bei; (ay)], Re(p + ai'/?) >0
t>b
anl o, 0O<t<<b| alem TP _ py— 1o 02),
ty~! [ber, (ay) +ibei, (ay)], Re(p + ') 0
t>b
(12) O, O<t<b avv—IV— ve-bv+"v1:i,4’
(o) Relp 2 o) >0
X |ber, (ay) +ibei, (ay)], £>0
Rev>—1
(13) | ¢ [ker (at) + i kei (at)] po P n(im e ') —0m
Re(p + ai'/2) >0
(14y | £ {ker, (at) 4 i kei, (at)] it 2pa~ 2
+a’ 207 (i Ve W),
Re(p + ai' )~ 0
(13| 0, O<t<b| v 'e (" V),
ker (ay) + i kei (ay), t>b Re(p+ai'’2)>0
(16) | 0, D<t<<b| —ov2e70? X

t [ker (ay) + { kei (ay)},
t>bh

X |14 (bp — pv~ Hin(i~ 24~ '),

Re(p 4+ oi'’z) >0

y__:(tz__bz)‘/g’ ’U:(pz—t‘az)‘/zi V=p+v



4) 4.19, GYHKILIUH, POACTREHHBIE Y UKIINIM BECCENY 185
o0
fit) gpy=\ e r(tya
0
(a7 | o, 0<t<b| ovle® [ty
y [ker, (ay) & @ kei, (ay)], +[8/'-’a (b 4+ ljv) x
t>"b % 1n (i~ e~ V),
Re(p +ai'')>0
(18) 0, O<t<<b re—bp - 2 live |
(:;ﬁ)‘“rix 2v sin (vm) o .
iz
X [ker, (ay) + i kei, (ay)], t > b X [km) . (\alv ) l’
iRev| <1 Re (p L ai'/2) >~ 0
(19) ’ vio (2 1), Rev>01{ pl, (2, Rep =0
(20) } W (2¢112), Rev>—2 ‘ p2l, 2p7Y), Rep>0
2h ’ X\ (2¢'12), Rev> —1 ‘ p i, 2p7Y, Rep=>0
(22) ] ¢z (241, Rev>0 \ 1, QY Rep >0

4.19. dyukuud, poacreenusie ¢pyHruuam becceasn,
¢yukunu Crpyse, Jlommeas u uHTerpaanubie pyukuuu bBecceas

(1) | H,(at) 20" 1r7t n (rp + 2/p),
Rep>|Ima
| 2 2
@) | H, () 2 Boprte
Rep>|lme]
2 2 [3 a4 2p2, r 4o\
(3) H2 (at) = ('“‘ - + ‘W + e In T) ,
Rep>|Ima]
(4) H, (at) 2a7tp™t (Mg 4ot
= €a2p+8p3, rta
+ 2a%p ‘/15)—W1UT,
Rep>|Ima|

y=(t'—b)"% o= (p*—ia)''s, V=p Lo,

r= (et at)'le



186

CJ. V. NTPEOBPASOBAHHSA NAINACA

5

[e o]

f@) gy =\ e f(eat
0
(5) Hll_"(at), Rea>0 2~ ‘ap)“ Yy o= ‘/le/gr—— I,
Rep>|lma|
G| H ,_y (af) (— 1)t T g = L=,
Rep>[lmaj
() | t'H, (af) ‘(_ 1 + alt a>,
Rep>|lma}
- Lair
&) | ¢ H, (at) < +dp E >
Rep>ilma]
— 4p? 7
@ | o JE
+ ‘lp'-’rb:3 atr n r-: a) ‘
Rep>iimaj
(10) | £'7=H (at) 9t ig—trgtiap= 12,
Rep>|Ima|
(1) tl/"H_l/g(“t) oliag— Veghlyp—2
Rep>|lma|
(12) tljzﬂ;l" (at) olizg— 1y /,[2~1 —°~r'2+
+a*In (rip)),
Rep>|ima|
(13) | £12H_y, (a) il Pl pr—2
2 aretg @:p
Rep>|ima]
(14) t_llgﬂl/;» (at) (2_‘11;41)_ Us In (rip)»
Rep>|lmaj
(13) ¢ tH - 1g (a2) (2- Im)" s arctg (a'p),

Rep>ilma|

r=w'+a)' L R=p+tr



4,19, ®YHKLIMU, POACTBEHHBE ®YHKIIMAM BECCENS 187

[e o]
£(t) gip=\ e s at
0
(16) | ¢ '*H,, (at) (27 'ra)= e [27 ap™ !
—a”lpin (r)p);
Rep>!ilma]
(17) 23/2H8/2 (at) 9 ag= Yagha (3‘”2 + aE)p—3r~ 4’
Rep >|Ima}
(18) | Lg(at) 2n~1s~! arcsin (a'p),
Rep>|Rea;
a9 | L, (at) 2l [— | fa"lpsTl X
X arcsin (a p)},
Rep > |Rea|
2 a®
(20) | L, (at) Z (_2_.35,_, +
2p? — a2 @
+~0 arcsin b)’
Rep >|Rea|
2 /1 4pt 22
(21) L3 (at) %7, (3"’* :i, - l5p:‘ +
pt — Pap? i @
+T ar¢sin ;),
Rep>|Rea]
(22) | t 'L, (at) 27t |1 — a™'s aresin (a/p)],
Rep >1!Rea|
(23) t L. (2t) 2 e lp — 3 lapt - -
—a “ps arcsin (a'p)],
Rep>iReaj
. : 2 fapr 1 a?
(24) | ¢t 'Lyat) ¥<3£?_‘§_|57:—
_4_..—_”233;8“23 arcsin ;),
Rep > |Rea}
(25) Ll/._,(al) a— Haglieg- 1_(2—lap)-— 2,
Rep > |Reaj

r:(‘y"—{-a"’)l/z, s:(p’-——a"')l/’, S=p +s



188

TJI. IV, TPEOBPA3OBAHHSA NTATINIACA

126

f(0) gpy=\ e rstya
)
(26) | L_,_1,, (at) ot tiagmIgmn -1
Rep> |Rea]
@1y | Ly, (a) ! ez Hegap~ 1572,
Rep>|Rea|
(28) | 2L _y, (at) ot og— Hag'iag=2
Rep>|Rea|
(29) | £2Ly, (at) oirgtiag = e [g=2 9= 1p=2
) —a 210 (s'p)],
Rep>|Rea]
30y | e L s, () (27 'aa)" 2 %
X |ps*—a larcth (p a)l,
Rep>|Reua!
@B | oLy, () — (@ a)” M2 in(s ),
Rep>|Rea|
(32) | 7 =L_y, (at) (0 'ax) = 2 arcth (p'a),
i Rep>|Rea|
@33) | ¢ Ly (ar) (2 lam)~ 'ir x
: X la”lpin(sip) —27'ap™!),
Rep>|Rea]
@) | £y, () 2 agie (3p% — o) p=3s—1,
Rep>IRea|
(33) | £°L, (at), Revs —f, | 0o tla

eliagey +1
_ iy hapy”
(27 Yep)tia(a® — p*)—¥2— 114
—y ~— 1 -3
x PTG,
Rep>|Rec|

X

s=(p--a*)'/n S=p+s



2 4.20. ®YHKIIMH NAPABOJNYECKOrO 1IH{MHUAPA 189

[v8)
£(t) glp)=\ e f(r)dt

1]
(36) | 2L, (¢"9), Rev>—u ) gov, v=1,27% g (o 1p= by,
Rep >0

V2 Ly FORSER I BN
‘37) ¢ L-V(t 2) ! f(ll/) -y e? ® I‘Y(”z—_vrz_;p_l)v
Rep >0
(@38) | £y, (210, 27 B Ip AT (2424 X

Rep>—", XS—AP.-]_I/q (27'p%),
Rep>0

OrnocuTeabHO APYrHUX aHagornuvnx ¢yuxuuit oM. Meijer C. S, 1935,
Nederl. Acad. Wetenscl.,, Proc. 38, 628—634,

0| i (0 | —ptarshp, Rep >0

(40) | Jiy (o), Rev>0| v'p ' (P + )2 —p|" v 1pl,

Rep>0

(41). Jig (2612) ] 2 1t Ei (—p1), Rep >0
L

4,20. PyHkiun napabonMyeCcKoro UMIMHApA

o)
v 2-xp Le:h M ppn™!t
(1 te D, (1), Rev > —1 o \ = dx =
(o8]
=pP7t 3 () () X
r=20
X T (v —2r —p- 1) (—272p?y,
Rep >0
£2 : t g tye L — iy —2v 2 laZp?
2| Pl=w) [P (=+)- 2rmie e T X
¢ X P (v, 2-1lazp?)
—D..‘_w (T)W T (v} ’
Rep >0

s=(pt—a¥)'ie, S=p+s



190

T/, IV. IPEOBPA3OBAHWYA NATJIACA 13

f(t)

[o g

gpy=\ er /) dt
0

3) | Dapys 22'12) (= 2P T () (p— )" X
X (P17
Rep> —1),
o ) R E T IRY yo 1y
(4) D-_w (__ 2 /2t /2)__ D2v (2/11,%1/2) 2 o p -
- V)lp—{v—a,v’ﬂ ]
Rep> Rea;
(5) | t7'12D,, 2"z 2) (= 2" (n+4 ) (p— '1)" X
X (p+1)m Ty
Rep>—1,
(6) | ¢y, (et 4 PHp—a)pta T e x
+ Dy, (— o' vt )] X AT (e — W)™,
Rep> Rea|
(7) o I’ﬁe’/'iDv (£'12), n'izp b (i 42! '"'l'l"")v’
Rev< ] Rep>0
(8) | 2 Prglip ('), —2trte v 1y P x
Rev < —1 X (14 2" 2phe)'t),
Rep >0
) £t (tl 2) 'l 2n 4 0 ~ )T
Byean -t ’ TR YR
Rev>0 X ool (v, Yy—v; nd-1;
I —2-1p~1),
Rep>0
(10) | 7Dy, (£), 2'xm' T (2v) (2p)~ #RTV2 x
Rev>0, Re(v—p)>—1 X (2p— FA= Y
X PRIy (27 epm iy,
Rep>0
(I D_p (= 2" )P — 2mip — 1"
(1) | Do (= 22" )] 2rip — 1) Rep> 0

~ D g @27

nfplli-' lp+ hn-H *

— ]



8l 1.21. THTIEPTEOMETPIIYECKAS SYIIKIIMY FAYCCA 191
%
() g(p):f} e P f(¢) dt
(12) t_ve_g EPT ] x 2v_1/2n1/2pv—]e#al/'_'pl/z’
X Dyy_y (27 gt l2g= M), Rep>0
Rea >0 °
‘1-_; P”i _ \} x e 12;)—}—9.]«( + )D (2(11/2)
P Te EE AT T P e ’
olf2 Rep>— Repn
X Dgp [———(l — e"t)_—‘/ﬂJ ,
Rea >0
4.21. l'unepreomerpuueckan ¢yukuua laycca
()| 2 F (M, Uy — vy a —£2), Ve () (2p)l TR (),
Rea >0 Rep >0
A re p VoL s
(2) t.r ]F(ll, 37 81 t)y FWO)'—?—\E_)E(a’ By Y.b.p)’
Rey>0 Rep>0
3| A )BF (a, § B —1 i pT
3) (a, & 8, )s FB—mrB =5 X
Rey>0 XE@®@—a 8—38 y:3:p),
Rep>0
B ~Lly=1
(4) | 1 1F(2a, 28 1 — ), Ty p T (preti—lng? h Py
Rey>0, jargh | <= x Wlm-u_ﬁ_a,.(;@—’)\“lp),
Rep>0
(5) | 0, O<t<<l | 2%x7 Y2p 21 Qa4 1 ) K, (p),

(t'z_l)?‘l—llz x
X Fla— vi2, a4 v/2; 2a + Yy
1~ t2),
t>1
Re'l>—l/4

Rep>0




192

1. V. NPEOBPA3OBAHHA JAIINACA

16

ool

) gpy=\ errwat
¢
®) | le+HE+n1" """ x 7! (ag) T et TR
x F _l_*_\; L 4+ X K, (27'ap) K, (2 '3p),
3 b2 v largap|<<m, |argdn, <=
flo 34
ek Rep >0
jarga|<<wm, |argf| <<=
(M |t qate (L4 52 X 20T (Hy—p—v) X
XF[—(L, -V, Hy—p— x p~ et DR
f@tp+h ] XDEP.(21/,_)al/2p1/2)X
a+6H@B+n ]2 « ng (21’:2;11/,_?1’:__,)’
larga| <=, |argB| <= rargapl<<w, largdpl<nm
Re (p +v) <1 Rep>0
8y | t~* Pyt x P(l—x— 2y (ad)~ e
X (B £y e e X p~ 1t TBR o
. 1
X F [17—7,4- e ?——7\4-”; X nyp.(ap) W;\,p(ﬁpi;
| gy tatB40 Rep >
T et+nHE+n largap| <<=, |argBp|<<m=
larga | <<m, largBl <<=
Re(z 4+ 1) <1
9) | (I —e ) 1F (e, § v 3e), Bip, M) yFe(a B pi 1 p+ 15 3),
Rek>0, jarg(l —3)| <= Rep>0
(10) (Il —e ) x Bpp+tnt bHBp, 4+ n- p)
X F(—n, ut+34n 8 e, B b-p o
Rep>—1 Rep>
P o . . Piplgy—a—8-4+pTip
D} =)t F (e gy 1 —eh), TG—atnlG-—b+p '
Re7y>0| Rep>0, Rep>Re(a+8—1)
(12) | (1—efi ' x Bp, 1) F(o g p+1d),
X Fla, & 1,3 (1—eh), Rep>0
Rey>0, larg (1 —¥) <=
(13) | (1—e ' x Bip, })sFu(a, B N 7, p4- 1, 3),

X Fla, & 1 8(1—e),
Red >0, |arg (1 —3) | <

Rep>0




9

4.22, RBIPOXIEHHBIE TUMEPTEOMETPHUECKHUE Y UKITITH 193

4.22. Boipoxxaennbie runepreomerpuyeckue GpyHkuunu

YacrHele cayyan BBIPOXIEHHBIX TCHNepreoMeTpuyecKMXx QYHKIHH BCTpe-
yaotea B o 4.11, 4.12, 4.14—4.18, 4.20.
[ee)
f(®) gpy=\ e ryat
0
(M | k(@) 4+ D74 Rep>—1
(2) Bopys (1) 2(l —py2 (1 p) 7 3
Rep > — 1|
(3) ki, (8) 12y (1 —v)] 7! sin (vr) X
X oF (1, 2 2 —~; Yty - piy,
Rep >0
n- 1/, - 2y tntle
(4) A TP (— 1" l-(n——i—l—)!—z.z”—fﬁ'-’_
X(p+1)ym1x
X Pyyyy (p— 1o + 17
Rep >0
B | & "oy (%) (— r T e aniepn = Bl
x eP*116 %
X W—1j4—nj2. 11s = nj2 (p*8)
N \ n—1
(6) g Y iRy, (£112) Z (— 1y (n: I) %
M0
Nt a1 —r
x(3) X
X e‘rlp_lD—/H-r_l (21/317- l/2)’
Rep>0
(D 7 o (812) Ropys (£2) (—p)m*r (p + 1y=m-72 X
X oFy (—m, —un; 2; p7¥),
Rep>—1
g2 a4yt - l~[)m+n(m+n+m
(8) a—'pt k2m+2 (2 lat) X _kmﬁil—»'_ X
X Ry (27182) w-a™ip—§"
N x £ :)m+5+2 X
X oFy l— m, —n, —m-—n-—1;
plp—e —ﬁ)]
P -a)(@-p)i’
Rep=>0
7 T. Be#itmen, A. dpuaetiu



194

. 1V. TPEOBPA3OBAHUS NATNACA it

f

e8]
glpy=\ e r(tyat
0

Rea>0, Rev> -1,

® ﬂ_lkzml-}—z(“jt)...km 1o @) (— YM2%a, o, (p4- AP
R )n ~0 XTA+n)Fyit-n —my, ...
\ n
ek =My 2,0, 2
2, Zan >
AT A)
Rep >0
M=m...4m,
A=a+...+a,
(10) | 7 Y2M, | (at), ab FT (20 4 1) x
Rep>—1, p—oyy* — et
o 4o/2* +et1/e?
Rep>——lR;u!
(an | M, (), 2 P (v 1) X
Re (. +v)>—1; X (p-aj2)" B ey
X oF [P“i""‘*—l/m e e ol PY
2ut L oalp+a/2)7,
Rep>‘Rza;
(12) | 271 TN (), 27 e el (v 1) o

% e?‘*’mlf-)K2v (2- 3ap2),
Rep >0

£ Ie-»2—1a‘112Mx. L (E1a),

Rea>0, Rep>—1,

9—3p - xr(4“+ l)a2—1(x+p.- 1) %
X pr B g2t
X W _omt (x 30y, 271 (x — gy (27720%),
Rep >0

(14)

t"_‘M”_ p;—l/g(alt)
. M"n' - ,/2(ant),
M=p + ...+ pp
Re(v4+M)>0

a‘:t...a:n(p—*—A)—‘h‘M X
XL+ MF v Moy —xg, .
ceny by Rops gy eny 200

! *n ) .

p+A4' " ’p+Aa)?

A=2"Y(a;, +...4}qay,)
Relpx27'(a, ...+ a,)]| >0




22, 4.22. BHIP OXAEHHBIE PUIIEPTEOMETPIUECKUE OYHKIIMH 193
o
f(@) gip=\err@at
0
(15) | (et — 1)* ™Yz exp (—271ef) X U & h?:;/ﬁ)x e IRV
X /lely?p ()\e _):)’ X W—x—-p,"z, b pi2 ()\),
e ——
B Rep>Re(p—x)—1,
1y £), g v 10 Ty = g el L
(16) t x,p.(a) I‘w—x+h(p—|—a/~z)”+“+l/‘-’
4 — 1 .
R B e
. p—o2
vl B,
Re(p 4+ 2/2) >0
(17 £exp (—Z_Iat_l) Wl/__,.”(a’/t), —~ 1/ (Qap)llzKp+1/2 (al/zpllz)x |
Rea >0 XKF—‘/:’(a "P )
Rep >0
(18) tlexp (2 tat™!) W_ 1/, p (@1E), 272,71 (an3p)1/2 %
jarge | <= < [H 17, (a*12p ) %
X HEy (a'pt )
+ H ') X
x HE (a2,
Rep>0
(19) | £~ rexp (27lat~y) W, | (alt), 27 (v L) ¥ T ey
arga|<<m, Rev>—1, X Hllv (a ”[J /e) Hy (al/zpl/2)’
Rep >0
(20) | ¥ " rexp (— 27t X 2n~ Heg!ls = p Ky, (a'2p*2) P,
X Wv,v(a/t)r Rep>0
Rea> 0
@2l | trexp@lat™) W, , (a/t), ol —Ixgtizp—x =1y o
larga|<<m, Re(xp)>—"} X Ssy, 5 (20'12p'12),
Rep>0
(22) | erexp(—27tat™) W, , (@ft), 2a'lpr = g, (241 12ptl2),
Rea>0 Rep >0

70



196

. V. TPEOBPA3BOBAHHY JATTJIACA

123

o0
£(t) gp)=\ e f2)at
0
‘ oy o~ Py 4 b py I iyy — p-+p)
23) | (1—e™) exp[ 2(e'u|)]>< U X
X Wx,u[ t)\ ! } X e W, , (1),
R’) o Re(Yy - p+p)>0
e A >
(24) | et (ef — 1y x T@+p) Wop,u ()
A A
X exp[—m] W, u(‘ ~t> Rep>—Rex
Rek >0
4.23. O60o6meHHble IUNepreOMeT pudeCcKue psibl
() | 8778 F (e M), Typ* T (p—217"
Rey>0 Rep>0, Rel>0
At L. o dM T _21’_1 ). EA
(2) m‘Flla' Y’“‘)‘)e]’ (P-{—UT(\ p+1 + > '
Rey>0 Rep>—1
o e[ 21
3) t“—‘L"'l/"’X DT (v4 )T (a4v+1,) x
X Fy (1’,2__}_\/; ! +2V’ X [}_a_l/"'e_ I/p/y ([}_ l),
1 )
/2+V+ar '—'t)y Rep>0
Re (a4 v+ 1) >0
—1 . N ‘I ~Bra (A
@ | VR, 0, o, 7 5)
Reg>0 Rep >0
() oFy(—n a5 L 18 PPy (1 —2p),
Rep >0
©6) | VLF(—n nt L gt T(y) p~1P, (1 —2ip),
Rey>0 Rep >0
(O | 7%Fy(—n, m 4, Y 8) T (1) p~¥ cos [2n arcsin (p— 12)),

Rey>0

Rep>20




(5] 4.23. OBOBILEHHBIE MIIEPTEOMETPHUYECKHE PAIbI 197
fee]
(8 gp) =\ ePs(t)at
0
- . ')
i 1 —_ 3 o
(8) T Fy(—n, a4 1y, %y 1), ——*——‘2”_1_ 0o
Rey>0 X sin [(2r + 1) arcsin (p~ '72)),
Rep>0
9| o7t x
XoFy(—m a2y v Yy, 1 t), | aB(n, 291 (1) p 1 C, (1 —2p),
Rey>0 Rep >0
(10) | 17 Fy(—any e By v 8, T ptF(—n, atm B p™),
Rey>0 Rep >0
A A T s+ veP8D_, () D, ()
vy 1 2
X2F2(V‘r v ”-!; ’ _i;_—I-"y '%‘)1
Re (p +-v) >0
(12) tﬂa—l X I‘ (2(1) }\2”_1’)1_2“_2”82;1, 2 ([)/)\)1
XaFy (L, Ya—p+v Yo—p—v Rep>0
a, a + 1/2; - 12t2),
ReX >0, Rea >0
(13) | ¢t wl(2a)
X i Fs (Yot p4 v Yo—p 4, np*et
ot p—v Yo—p—w X|e® ™ = HL (pfh) Hyy' (pih) +
sy o, @ 41y —27232), | 4 O HE (p/)) HY (p/V))s
Rea >0, ReA >0 largp | <<m/2
(14) et 7 ['(2a) p2_2a %
IAZ (p — v}
XaFs(Ut+p+v I—pty, M I -
b p—w | —p—v X e TH (o) HY (o) —
8lay @y @ 4 g — 27N, — VTR EHE (p[h) HY (p/M)],
ReA >0, Rea>0 Rep>0
(15) | 21 x I (2a) Mxp 2o, (ipf)) X

X4F3 (1//2+P"'_7'1 1/2_P~“‘x1
Yg—x, 1 —x 1 —22,

a, a+l/2; _)\utu))
ReA >0, Rea>0

X Wx;u (_ i[}ﬂ\),
Rep>0




198

IJI 1V, IPEOBPA30OBAHHS JIATIJIACA

[16

f()

o

g(p>=§ ePLf(t)dt

0

R>0, m=n

(16) | ffn =T U(gm)p~ 7 X
X mFp (@ ooy @p Py vens put M), X mFracy (@1 oves @i
m=n, Rep, >0 Pireees Pupy MP),
Rep >0, eciu m<Cn
Rep>Rel, ecin m=n
(17) (o1 x¢ I'(a) p~ X
X mFn @iy @i p1s oovy Pt M), X patFn (@ oy ay,
m<n, Res>0 Pireees Brs MP),
Rep>0, eciu m < n
Rep>Rel, ecin m=n
(18) | £ x I'(26) p~¥° X
X mFn(2gy ooy ap Pis---y Pt ML), X mieFn (g eoyopy o, 01y
m<<n, Res>0 Prreees Py 4275p79),
Rep>0, ectu m<<n-—1
Rep>|Rek|, ecru m=n—1
a9y | o1 x @) g x
X mFulay ooy am . . XkaFn[al,...,am, %,ai—l’“.
Py «v-> Pns (}\t) Jy obko1.
mid-kh<n-+41, Rea>0 T
ANk
Piyeees Pos (7) ],
Rep>0, ecnu m--k<n
Re(p + k2e*™ /%)~ O npu r =0,
Loy k—1, ecaumdb=mn-1
(20) 1y ‘mllgp_l/"’mF,, (@gpeens Op
A 1 . 2
X amfzn (a_;, alj ' Piseeerpm —kp'l2),
by Fm ] Rep >0
et Tg T g
Py P1+l Pp Pn+1
2T T2 T
)
—om-n T)’




29| 423, OBOBIIEHHBIE TMIEPTEOMETPUYECKUE PSIH 199
fee]
f) g(p)=§ ePLf(t)dt
0
(21) | (1—et1 x B(}, p) X
X mFr(@y ooy @i Py cee s prs Y€ X matFnar (@ evesamy pi
Re7\>0, m=n Pirseesy Py p+7\; .{))
Cnpasemauso nas m=n -+ |, Rep>0
ecan || <1
(22) | (1—eHhit B (%, p) X
XmFalay ooy ami oy oory pas X metFarr (@ ey 2m &
T(l_eAt)]r Prs-eesPrs P25 1)
Rel>0 m=n Rep>0
CopaBeqnuBo aas m=un-1,
ecan || <1
23) | ¢fmet T E (m: @yt B tt7Y), p  CmHE(m 4 1: o, 0 Bt p),
Reay, >0 Rep>0
(24) | (ef — 1)'mit x L(p—ame) E(m—+1; ap:n;
X E(m ap i Byt o=y *_,>, Bor P21,
—¢ Rep > Rezy,,,
Reap, >—1
(28) | 8 vy —Ts —v—T)y 27 e l”p?“ B ‘sz (42]p),
v 1y at) Rep>0
(26) | ¢t x 27 = = apPH,, (dajp),
XS[(Vyv_l/‘)!'—V—l/‘zy Rep>0
v+ 1y at)
(27) | £ x 272 = 1o Py, (4alp),
X Spv— 1ty —v—1,, Rep>0
7\1 >\+‘/2; at),
Re(v—1)>0
(28) | 7% S5 (v, v— g — v —1}, 27 Qvnl/i’pZV T
v— 1)y af) X {1y, (4a]p) — L, (42/p)},
Rep>0
(29) | 1 x =!l2p™ [1g, Ua/p) — Lsy (42/p)]
X S (v —V—1y v—1J,, 227+ o (vm) !
v+ Yy at), Rep>0
Rev <0




200 rJ1. 1V. IPEOBPABOBAHUS JATIJIACA 130
* oG
£(o) g =§ e f(t) dt
(30) | 78y (v —v—"fy v—1Lip, = 72p™ T 1oy a/p) ~ Lay (dasp)]
v— g at), 2%” cos (2vm) ’
Rev<t, Rep >0
Bl | IS (v =Ygy — v — 1y, 27 Br apPR, (da'p),
A1y, A at), Rep >0
Re(h xv) <0
(32) | 784y v—"]5 —v—"] =*/2p* " Ry, (dajp) - Yoy e py)
v - g at), 9*Y cos 12vm) 4
Rev < i Rep >0
(33) X prE(ay, .. ap 2o, PR p)
X E(al, ceey AR 10y oeey PR t‘l),
Rea >0
/ G, o0o / @, a, ....a
34 t“‘le. iy 1 h> - IGm. n41 -1 1 h>
(34) h,k\ e by ) P h+l.kKl’ O eniby )
h+k<<2(m-+n) fargpl<<(m—+n—~n2—p2)=

Rea > Reb;+4 1,
j=1, ey, m

dra dopmyna
Rea<<Reb;+-1, j=1,

ClpaBeN1MBa,
veey ML

€Cau

h<<k (um h=k u Rep>1) n

4.24. l'unepreomeTpuuecKne (GPYMKIUE MHOFHX MepeMedHbIX

(1) tﬁl—[q)l(a' B 1 X vy, T@EYyp~™ E,Fl (% B B, . x, ¥iph
Re3 >0 Rep>0, Rep>Rey
(2y | 871D, (a, o, 15 &ty ), P3)ypBE (a, 25 B, ¥ xip, ¥)s
Re3>0 Rep>0, Rep>Rex
@B) | 0,6 8, v st ¥, L) p~ V(1 —xpy P (1 — yip)™F,
Rey>0 Rep>0, Rex, Rey
(4) ta-l(bg (ﬁy B’) 1 xt, yiy, r(a),ﬂ_aFn (2 ?’) F”v 1 X/[J, J’/p);
Rea >0 Rep>0, Rex, Rey




16] 4.24. TUTIEPTEOMETPHUECKHE ®YHKIIMM MHOTIX TMEPEMEHHBIX 201
oo
F(2) gpy=\ePfyat
0
(8) |tV 1y Byy vy Bar ¥ Mity o Apt), Iy (1 _}‘_1)-31.“ (1 _&,_‘)—ﬁn’
ol P [
Rey>0 Rep>0,Rek, m=1,...,n
(&) | 710, (B i oxt, y) T(@p*E (% & 1 xp )
Rea>0 Rep>0, Rex
M| 7' @ 1 Xyt T@E) P PO B 8 1 X, i),
Red >0 Rep >0, Rey
8) ety (3, 1 x, vy, T (2a) P_zu 2 B oat Y :T;
Rea>0 dyp~%, x),
Rep>2iRey'/s|
@ | 12, @3 1 xt ye), T ()P (1 — xjp) Petl?,
Rey>0 Rep>0, Rex
(10) | 210, (8, vi xt, yi), T (a) p7®, (o, 8, v; x[py yIP)
| l Rea >0 Rep >0, Rex
Ay | 7w By v v L) p~Fo(a, 8, 8 1 Y5 X Yip),
Ref >0 Rep>0, Rey
(12) | 67'Wy (o, 1, 775 XL, Y), T@)p 8 (28 115 xlp, ¥),
Re8>0 Rep >0, Rex
| (13) | 27 (B, 1 1 xt, yE), F(ayp=@Fi(a, 8 1, 15 xps ¥IP),
Rea >0 Rep>0, Rex, Rey
| (14 | T8 (e @ B 1 X, ), @) o Fya o, BB 1 5 yip)
! Rep >0 Rep>0, Rey
(15) tu’_- lE2 (o, B T X, yi), r (a’)p—u‘El (o o B, Ti x, yip),
Rea' >0 Rep >0, Rey
(16) tg‘l’— ‘32 (ai ﬁ: 1; X, ytz)y I (2al)p— 2’ X

Rea'>0

X F‘a (a, a’, 3, a' + ey T 6 4)’])—!)1
Rep>2!Rey'/s|




202

TJ. IV. TIPEOBPA3OBAHHUS JATIJIACA

4.256. daaunrtuveckve GyHKIHH

o0
F@) gm= § P F(2) dt
x| int ip— Y2 cn (xp'le)
M | %(z]%) S TR
—l=mx<! Rep>0
X |int — 1p= Y2 sh (xplle)
& 01<21 l’)' ch (1p*l2) '
— Il x<! Rep>0
x+ 1| int —ip= 28t (xp'fe)
@ | 6(5|F) R
—l=sx=<l! Rep>0
x+ 1) int ip~ 1/2cll(xp1/2)
(4) ea( 2 l’)’ .sh (lp1/2) —
—_— = ax<l Rep>0
a x |int — 1p— Yo an (xpt/e)
(5) 4(21 12)9 ~ —s“h(l_p_l/_2)—'
—l=<x=<s! Rep>0
A (x4l int —1p— 2 sh (xpl/a)
(6) 03( 27 ﬁ)v sh (lpl/2) ’
—l=x=<! Rep>0
(Ty | e*8,(a"/2¢ | int) 27 p= e [th (p'/2 4+ a'l2)
+th(p''s —a'2)),
Rep>0
®) | e*By(a"lot|int) 27 lp~ 2 [th (p'f2 4 a'12) —
—th(p'lr—a'l2) 42|,
Rep>0
® | 205 (e epm
xR l<x<l sh(zptfe) ? p
a0 | Lo, (4] _ Leh (xplfe) Re p >0
ox n\a\®) l<x <l sh(1ptie) P
1) | 2g (2Ll _ Leh (xp'l2)
b a5 %) et eh (1p°13) Rep>0
94 x4 1] int Lsn (xp'/2) 0
(12) ox 3( ] 'ﬁ) — 1 Rep>

sh(zptlz) *



1

4.26. INPOYUE SYHKLIUI

203

4.26. Tlpoune ¢pyHKIUU

A

o0
£ (2) goy=\ ePr@at
0
(H 1 v (pInp)y™, Rep>0
) | (l—etytv(t) S L+ 1, pydu,
4]
Rep>1
3) | £l 2t ep~ ey (pm ),
Rep>0
— du
4 v(e™ S PFRTwED’ Rep>0
1]
(3 v(l—e I'(p)v(1, p), Rep>0
(6) v (¢, @), Rea>—1} p~>*'np, Rep>1
(M | v (@', 24), 27 Watlep= ey (p= ), @ — 1),
Rea>—1 Rep>0
8) | (262, 24a), ontlap= ey (p~), a),
Rea>—1, Rep>0
9 | pt,a—=1, Rex >0 | U(a)p™(Inp)™? Rep>1
(10 t"l/2p.(2t1/2, a) 2°‘+]7:1/2p_1/2p.(p“‘, a),
Rep >0
(1 | Vatt) 2 _Qn, &)
V, (t) onperenserca ¢ uomontsio | P! =1
npoussoasauleli ¢yHKUNH Rep >0
1 14z
T2 exP(“’l > t>=
[s0]
- 2 (n 1) V, (£) P, (2)
n=0




204

TJ1. 1V. [IPEOBPA3OBAHKSA NATTJIACA

|13

-

f(@)

[¢s]

g =\ eP fuydt

(12)

Um. n (t)

U™ ™ (t) ompemeaserca c Mo-
MOUIbl0 TpousBofAuiel PYHKUHH

e—atl, (bt
- xd —-_\')=
co
= 3 U,
m, n=1_0
rie
o= (25, o —r= (i)

51 Pm (551) P (55).
Rep>—1




TrMTABA V
OBPATHBIE IIPEOBPA3OBAHMS JIANIJIACA

6.1. O6mue dopmyasi

Boapmwan vacte o6uinx dopmyn npuseleHa B . 4.1. DT0T DYHKT COREPMHUT
1IEKOTOPBIE IOMOJHEHHA.

gpy=\ ePfa £ @)
0
M | ep FO)=g § e dp
¢
@ | gl+r'" 2t Y (=) 72
0
x g 2Rl _”)_lf(u) du
t
@ | P+ a e { (g —u)=e %
0
% =2 w1 f(w)du
tlc
@ | e+a 7 ele+@+o') 2 leam ey ¢ —eu) x
c>0 0 .
X exp [——a(t—cu)-—zﬁm] x
u
X Dy_gy [——————21/2“_0”)1/2] f(u)du
t
Gy | & fey—a§ sl —ut'2] J, (auydu
0

r=(p*+a)'le




206 /1. V. OBPATHBIE MPEOBPA3OBAHMS JIATIIACA 16
gpr=\ P re)at 10!
{h
d
(6) rig(r) \ Jola (22— uz)l/‘-’]f(u) du
0
{
M| g Fl)y—at (£ —ut) e x
(1]
X Jy la et —u)' 2] f () du
{ o
8| rRg ), Rev>—1{ av S (: +Z/.”’ X
{
x J, la (2 — u)'2] £ (1) du
{
O | g@+r—p—g® Ve gt (g 2u)~te %
0
x Jy [ at2 (¢ 4 2u)' 2] e 8% uf (u) du
(10) | rR g (r —p), Rev>-—1] avei? S ¢+ 2) 7 x
Y]
x 1, | at'l2 (¢ 4-2uy""2) £ (u) du
(I | riRg(p—r), Rev>—1 a"'t"/Q\'(t—Qu)‘"/zx
X 1, [at”’ —2u)'2] f (u) du
‘ 1
12) | &) Fio) +al Fle—un'2l x
0
X 1, (au) du
ta
(13) | s'g(s) \ o la (¢ —uty' 21 f () du
0
!
(14) | ps~'g(s) f(t)+at5(t2 = e i
0
1 la (82 —ut)'2) £ (u) du

r=(p*+a)'" R=p+r,

s =

2 a’)l/s



81 5.2, PALIMOHAJIbHHE ®YHKLIHWHU 207
glpy=\ e P F(tyat £ (t)
0
t
(13) | s7'87°g (s Rev>—1| o (;—;Z-)““ X
V]
X 1, la (2 — u?)'12] f (u) du
(16) | gB+s—p) —g® at” ‘/EOS e Pt 2wy~
X 1y et (¢ + 2u)' 2] uf (u) du
(17) | s7S7*g(s —p) Rev>~—1| a2 S (¢ +2u)™% x
{
X 1, a2 (¢ 4 2u)'12] £ () du
. o
(18) | s87g(p —s), Rev>—11 o ¢2{ (t—2uy7% x
0
X 1, | a2 (¢ —2u)"12] £ (uy du
5.2. Panuonanbubie ¢GyHKIMU
(h| (p+a™ et
@ | Cp+w)p+a™ A+ (p—aly) e
@ | tptwlip+ =81 e~ ch (ft) 4-
+ ¥ (p— @) e7* sh (3¢)
@ to+mlp+a? 46 e~ cos (3t) +-
' + {7 (i — al) e sin (Be)
O | 57557P = R
©) | 0P +upFv) (p+ 07 [+ (p— 200y £+

+ 27 (&) —ap - V) £F] e

s=(p‘.'____a:.’)l/2, S=p+s




208 T/l. V. OBPATHLIE [MPEOBPASOBAHUSA JIATI/IACA 17
0
g(p)=§ ePlf (t) dt F(t)
) 3Q2Mil (ha? — o -+ v) el
p? 4 a3 ¢ 9 log
— (2ha? ~—pa —v)e° X
x cos (27132 at) + 3" (pa — v) X
X €27 sin (273" /2az)
(8) Ap? +pp+ 9 afa -- 28) A4 pf Y
w+a2p+p (@ —B)¥
L v _
=
e - fo4~y oy
+ o aTe e 8
Ap? + pp 4 v o MEeny V]
O GrormeTy |2 — SRR e cos ) +
s
+glp—@+nr-
Aqe — v
—(a—1) (—:ﬁj et s (Bt) +
M- pyy oy
Temvret |
Ap2 4 pp4y ha? —pa v
1| erocracFn wheepe ot
Ty o —at 1S S e e ot
teiwe=v¢  tTa-ag-=pH°
(11) 4as‘l‘.ﬁ;;‘_‘j:_—__w 40\ cos (at) ch (at) +
+ (22% — p) cos (a£) sh (at) |-
-+ (202 +~ p) sin (a£) ch (az) |
<4 2av sin (a£) sh (at)
(12) 20:371'—8—1"—;‘;—2_—;—‘:—?—7-'7-—? (@) — av) cos (at) 4 (@*n— p) X
X sin (af) 4 (@A +av) ch (af) 4
+ (¢*nn + p) sh (az)
(13) 71’_3_4:(;% A cos (at) + P'é'a:'“ sin (at) 4
+ 152 ¢ sin (at) — 55 £ cos (af)
14 t__ ) 2t epttop top (v — a*F) cos (at) | (pat —ap) X
41 @ tp? +al) (0% + B X sin (at) — (v — B*A) cos (§¢) —
— (pB™" — i) sin (Bf)

OtHocutenbHo Jadphedmux dopmya storo tHna cM. lapauep M. &, u
Bspuc Mx. JI, 1951, [lepexoausie

TCXU3AAT.

upouecch B JAHHEHHbLIX cHcTemax, [oc-



5.2. PAUMOHA/bUDBIE ¢YHKLIHH

209

20}
®
2(p) :5 ePLF(2) dt f
0
(15) | prpt—1)x Apn (2)
X (p~t—1g) o (p7H—1in)
(16) 2(l—p (1 4-p)y* Bonys (F)
LT T N -
(17) = {7\1+‘L_,—( , )x,a]t+
—2
= ("7 e+
—1 2
+("3 )ME] 2+
~3 -2 v
() (-
_ 3
_(” ; )ms ot
— Mg A (=) X
n-t —at
Xz 1)!} ¢
—1 -n
(18) 14 (P‘f‘“) a~n[1 —e Men.-l (at)],
n
ep (2)=1+4+ T!-l—...-f_%!—
19 n—i n—2
(19) Alia)-l(;gpa) doeeit g M= g™ o hy Ca
PTe)@t+ag.. b+, Py I crr v o KA
- (n— 1) aHATOrMYHbIX CIAT2EMBIX,
noayyaeMmblXx UHKIMYECKOH mepe-
cTaHoBKol OYKkB a4, ..., a,
Qum n
@0 B Y Lo o,
Ppy=(p—ay)(p—ay... Po(®m)
clp—ay | ™ p
Q (p) — MHOTOUIEH CTENeHH Pm(p) =3 A(?
=n—1 m
a; Fay, ecu [ £k




210 . V. OBPATHHIE MPEOBPA3OBAHHUSA JIAIMJIACA 121
@
gipy=\ e f(tydt ()
)
(21) Q (p) my- ! apt
Pl Zz(mk—z)'u—w‘ €%
m =
Pp)=(p—a)™...(p—ay | == oo
Q (p) — MHOTOUJIEH CTEMeHH ©p (p) = = [TJ—(p_)]
<mydotmy,—1 F
a;F ay, ecan iFk Py (p)= P(p)m
(P~ o)k
’ 2n + Yt ! L
2 P2 4o ... p2 4 @+ 12 e?] sintr? (o)
¢ 2n)! a2 o
@) | T T e SN at)
p (p2 4228 . .. |p2 4 (2n)2 a?)
O | G ey e Pania lcos (2]
o= (P2 4e?) ... [p2+4@n — 1*a?
@) | ST ES . e Pun [c08 (at)]
. QW + p n
20) | —H ! .
) e ia,,) cos (a,t
P(p)_:(pz_{_a?).“(pz_{_a;_)l) ’"Z]Pm {ir,) [7]( m) m )+
Q (p), 7 (p)— uyeTHBIE MHOTO- 10 (i i ¢
YICHBI CT;]HeHH = 2n—2 + (aM) Q (lam) o (a[;n( 12)]’
o 7y, ecan i FER Pm(p) = P+l
5.3. Uppauyonaisubie ajreGpavueckue ¢yHKUMH
M| p—ay 'p'h oot Brf (all24'12)
) p p—a)” lp—‘lz o ~egat Erf (atl2ftiz)
— 2a ~1ﬂ—‘/2t‘/9
B | 2i(p— D" | mDr, (=02t
—_ Dﬂ_n- | (i21/2 tl/‘.!)l
4) ‘ (p'z4-a)! w2t e g Eric (af'l?)
G| ap (P4 a)! 1 — e Erfc (at'’?)




19] 5.3. HPPAUUMOHANBHBIE ANTEBPAHULCKHE &Y HKUNWU 211
oo
gwy=1{ e f(tyat (&
0
(6) (@ —3) p1/2 (plle + al,'-_))—l % ae*! Erfc (al/:!t‘/ﬁ) 4
XAp—3)" | o' 2pteeB Bri(g' 2 e 1Y) — gept
(M| p~ 2" 4 )™ ¢** Eric (at''2)
(8) a‘zp,a/ ( 17y a)‘ O 1/\_,(”1/2 +e”‘2’Erfc (atlrz) —1
O | @8 B‘/" (r—9 ' x 8" 2en! Eric (o' /2£'12)
pVe(ptr gt ool teeBt Brf (312t 2) — glizept
(10) (pl/”—'—otl/g)_2 1 —271:7'1"3(11’”1"-'—{—
4 (1 — 20ty e [Bri(a’ 22" 2) — 1]
(an | p ' p'r 4 a2 o™t 4 (2 — a7 e Erfe (o' 2212)
—275'1/201 Al,’-_)tl/:z
(12) Ye(p'le L a)? o2 gt 00t Eric (at''?)
18) | (p'z4a)3 o2 (o2t 4 1) £ —
(13) P+ +
— ate®!(2a%t 4 3) Erfc (ar'/?)
14 Va(pll a)? (2% 4 7ot - 1) e Erfe (at'/2) —
(14) | p2(p'r +
—on~ e g (a2 1 2) £
15) | p7 ' 2p' 2 )P (2at* 4 1) te™ Erfc (at'/2) -
( P+
—onMagglle
(16) 3(p1/'-’ -+ a)’f — o Yagd Pl (202 4 5) 4+
+ £ (4ot 1262 + 3) ™ x
x Eric (at'/?)
an | e — ) (ptr 4 o) 2e™ Erfe (at'/2) — |
(18) p—1 (pI/2 —a)? (pl/2 + a)? Q. 8atte™ Erfc (at'’?) —
1, 11,
— 8w (2gfti?
19 | P (' ) 2(8a't* - 8ot - 1) €

% Erfc (atl/”) —
— 8% "' a2 (202 4 1) — 1




212

f1. V. OB PATHBIE [MPEOBPA3OBAHUS MATIJIACA

120

g () =;§06"”f(t) dt £(6)
Q0) | (p—a)lt—(p—p)'le 9 Ly = Uap e (B _ yof)
@Y | pta 't o e g1z gmat
@) | e+ p+a)'" e teg =gl
+ (o — )20 Eri] (o —g) /e 2]
@) | (o p+p (B—a) Ve x
X Erf[(8-- o) /26M2]
29| (p+a)p—atr—] 2 (1, (at) + I (a8)]
@) | (p4o+p'+a—8T | (1 4-288) L, (3) 4282, (Bt) |
@) | (pta+p " pda—B | e st [, (51 (50))
@D p T pta—p a8 e, (5) +
4—(““—@)§9_“’Q(Bu)du
@8) | et o'l p -l 1, (at)

p+ 2 p—n'h

Campbell G. A. and Foster R. M., 193], Fourier integrals for practical
applications, Bell Telephone Laboratories, New York, conepxur apyrue no-
n06HbIE MHTETpalsl

p e n—1/2p70t

@9 | (pHay e T3 7.
IDER P
o\ m—na—1e (- 2" nlef! 12 L 1)y
By | —a"(p—p Ty Hewn 217 (o — )26
1
BN | p—a" (p—p="" Sl AL

(2n+4 )t et/e
X Hegprs [21/2 (2 — p)‘/2 t1/2]




49| 5.3. PP ALIMOHABHBIE ANTEEPAUMECKUE SYHKUNU 213
[s 0] v
gp=\errpa f(t)
0
13
39 o o m—n- 8, (— 1) e
@B | p—a) (p—3 RPN ISR
G s
m\ on 12(n 4 )
X;sz)(k) oy X
X Heyspioky [21/2 (2 — 3)1/2 t'2]
- B oy —m—n—1;; (—l)"ept
B3| (p—a) p—Bf) (@ _ﬁ’" T3 7%
2n+k (Il-!— k)
X Z < ) angomr X
X Hegapon [27/2 (a — ) /22'/2]
@ | @ taptp e T2 [ (B —27%) 2]
@35 | r J, (at)
36) | pird 27w~ |J, (at) Hy (at) —
— Jo (at) H,y (at)]
(37) PR e e —Ye =2 oo ()
38) | (r—p)'/e =aR" 2 9~ ag=ta g2 gin (az)
(39) ar—1p—1s o ag-Yap—Ye gin (at)
o) | p iR 20~ 12 C (at)
@y | p iR 2" %12 § (af)
(42) | e N, e
T:35...(2n — 1)
(43 R" ne~"= J, (at)
(44| s lo (at)
(“45) | pis® 27 ma™t |1, (az) Lo (af) —
— 1o (at) Ly (at))

r=(p2+a2)l/2, R=p+r, s=(p*—a?)l/s



214 I'J1. V. OBPATHBIE TIPEQBPA3OBAHMS JTATINIACA {46
00}
gpy=" ePr(e)at £ ()
V]
(46) | s 1s': o2g = Vap= Yz ok (ar)
(47) | as”is-'i2 oMeg = Mag=tagh (ag)
TR
18 ~2n-1 —
(1) s 1:3:5...(2n - Na”
(49 | s~ na ", (at)
G0y | T+ o'z £ p2]'2 x 2'12 her (af)
X (p' Aoty T
6| [t +ay'r —p2]'e x 2'/2 bei (at)
X (p* - at) e
5.4. CteneHn ¢ NPOKU3BOJLHBLIMH MOKA3aTeJAMH
M TEpL+a™, Rev>0| ¢teo!
e Mp_ (m, )
2| p™tp—1 L M
B)y| TO@-+a™(p—p" (24377 ¥ o [v, (a4 B) £]
Rev>0
@ TE+FDEP—(p—p), nl > et L7 [(n— N 2]
Rev>n—1
@ TO@+a™@+H™ wlf3 (@ — 'l e T e
Rev>0 X e—2"la+ﬁl! X
X Ay, [27 (2 — B)E)
© | (p—a)(p—p *e 2= IT (Hy — Ny ¢~ M2
% 82—1(a+9)t %
X { Dy [ 212 (a—9)'12e' 2] -
+ Dy [2'2 (a —p)' 1281 12]}

r=@ptat)n R=ptr s=p'—a)'/t, S=p+s



15] 5.4, CTEMEHU C NMPOU3BOJIBHBIMU MOKASATE/IIMU 215
o0
g(py=\ e? f(r)at £t
0
M| =o' p—p "7 272t (g —) M x
X T (— Y, — 1) Pasith ol %
X {sz+1 [— 2! (a — 3)1/2f1/2] —
— Dy [27/2 (@ — By /281 2]}
&) | T@—2)(p—a)(p—p>, | e Htel x
Re(v—?\)>0 X1F1[2\),2\I——2>\; (B—a)tl.—_
= (a — B))\"Vtv—l"le2_l (o +E)l X
XM, gy r—1y la—B) 1]
G| THprrx 1Dy By ooy B T Rity eeey Anf)
__B —
S (1L=24fp) e (L= dfp) P2
Rey>0
(10) ] p—n (p2 + a2)_", [r (2)\ —|—2v)]_1 tzk+2v—1 X
Re (2 4+ >0 X 1Fy (5 Aty A v 4y
—-2_2r12t2)
(1 p—sk (p*+a%)7, Re(d+v)>0 (SNl
TE 3 <
X 1F3<V; Ay, >\+V—|—%y
2, 33
A + v + 3 _iﬁ)
OT (v) Op - 1) B\ i Y e B 1)
12 —— Rev>0 A Bt T2 2PN
(12) - p+a ’ ( + B> (@ +B) +
A B gt 11 (@ =Byt
+( ﬁ) € @ - @)’
(13) | [+ +821  Rev<0| —2Yem=try@y 21
x elfi2— vt D,_, (21/2 B‘/a tl/2)
(14) (p+a)'l/2[(p+a)1/2 _|_B‘/2J", 9teg— 12 (2£)~ 22 e pBI2—0)t g,
Rey < 1 X D, (2'/2 B‘/2t1/2)
(15) | Lo o' + (p )" v{@—pyrte” THEHA
Rev>0 X1, [271 (e — By £] [




216

TJl. V. OBPATHBIE MPEOBPA3SOBAHUS JATIJIACA

[16

[oe]

g<p>=§ ePLf (t)dt

1@

(16) | lp+a'* +(p—a) 2" x | 272Qy" ([, (at) +
X(p+at(p—a ' + 21, (at) -+ 1y iy (28)]
Rev>0
N | le+0' 2 +@+'" ™ x| @—pe 7T eIy
X(p+ay 2 (p 87 X527 =8
Rev>—1
(18) | T(vtnr=1, Rev>—1,| ='2 (200, (af)
(19) | T 4") s, Rev>——1, | =% Qay el (af)
(20) | T(v41Ya) pr®7, Rev>0 w12 (2a) 0, (at)
@l | @R, Rev=>0| v 1J, (at)
@2) | «*pR™, Rev>1 | avt™t J,_, (at) —v (v - 1) 72 J, (af)
(23) | rR™, Rev>—11] &V J (af)
24) | @ tpr'R, Rev>0| 27'J, ,(ar) — 27t J,,, (at)
@5) | p'la YR+ a*R™ cos (vi)], 1+ cos (vw) —
[Revi<i — vsin (vr) §ox“ Y, (ax) dx
t
(26) (p +n) riR, Rev> -2 atJ, (ar)
@27 | T (v ) psY, Rev>0 | =''*a(2a) ], _, (at)
(28) | «*S§7Y, Rev>0| v, (af)
29 | «*pS, Rev>1| attl,_, (at)—v (v 1) £2I, (at)
(30) | «’s71S™, Rev>—1]| [ (af)

r=(p'+)'t, R=p+r, s=@*—a")'?, S=ps



7] 5.5, [TOKA3ATR/IbHBIE dYHKUHIT OT APTYMENTOB p 11 1/p 217
o0
gpy=\erra f()
0
@l | @ tpsiSY, Rev>0 \ 21, (at) 427U, (af)
(32) | s (a Y8 —a’§7Y), 27" 1sin (vx) K, (af)
[Rev]<1
(33) ‘ (p + vs) 57387, Rev> —2 ] a v, (at)
(34) l DoV, Rev> —1 I e~ 34 (ber (at) + i bei, (af)]
(35) o (a vV —eimvav ), | In-1%%12 gin (vm) X
[Revi<cl l X |ker, (2t) 4 i kei, (af)]

5.5. llokazaTeabHble GyHKUHH OT aprymenToR p u 1/p

(N | pleap, a>0| 0, O<t<<a
1, t>a
) | pH (1 —e2P), a>0 1, 0<t<<a
0, t>a
(3) | p (e —ebp), O<<a<<b| O, 0<<t<a
L a<<t<<b
0, t>b
(4) | p (e —ebp), 0O<<a<b | O, 0<t<a
t— a, a<<t<<b
b — a, t>b
B) | p®(eoP — e70P), O<<a<b| O, O<t<a
27 (¢ —a)}, a<<t<b
t(b—ay4-27 (a*—>0%, t>0b
(8) | pi(em —e70P)?, O<a<<b | 0O, t<2a
t — 2a, 2a<<t<<a+-b
2b —¢, a4+ b<<t<<2b
() | p3 (e — ¢7bP)2, Os<a<b| O t<<2a
271 (t — 20)%, 2a<<t<<a-b

(b— a)*— 271 {t —2b),
a4 b<<t<<2h
(b — a)?, t>2b

§= (pg - “2)1/2’

S=p+s v=("—ia)',

V=p+vo




218

Il V. OBPATHDBIE 1IPEOBPABOBAHUS JATIJIACA

[ee]

gipy=\ ePftyde £
0
(8 | pP(e?P—ePY,  O=a<<bh| 0, t<3a
27l (t—3a)!, 3Ba<<t<2a-b
47H{8 (0 —a)’] —
— 2t -3 (a 4 )%},
2atb<t<<a-}-2b
2773 —1)?% at+2b<t<3b
0, t>3b
©) | (p+B7re, a>01 0, o<t<a
epua, t>a
(10) | (p +w) (p* — )17, 0, 0<t<a
a>0]| Achip(t—a)|+4
-+ upt sh[B (£ —a)],
t>a
(A | Qp+wp* ) eep, 0, I<t<a
a>0| heos(B(z—a)]+
+ B~ sin [B (£ — a)], t>a
(12) | (p* -+ a®t (1 —e™2m=e7'p), a™! sin (at), 0 <t <2mxja
a>0,m=1,2 ...| 0 t > 2mmnfa
(13) | p (p2+ a*) 1 (1 — ¢~ 2mma’ip), cos (at), 0 <t <2mnla
a>0m=1,23 ...] 0 t> 2m=n/a
(14) | a2p (p* 4+ a?) (1 — e~ 2m70710) | 9 5in® (2-1a2), 0<t<<2mmja
0, t> 2mn/a
(15y | pt(e®P — 1), a>0 | n, na<t<(nt1l)a
(16) | p~2 (e — 1), a>0| nt—27'an (n+ 1),
na<<t<<(n-}1)a
A7 | pt(e?P 1) a>0]| 0 2na<t<<(2n-}1ya
I, @n+Da<t<(2n4-2)a
(18) | p2 (% L 1), a>0| 21— (— )| 2t —a) +
427 (— )" na,
na<<t<<(n41)a
19y | p7* (e —B)7, a>0 | (I —fM/(1—Byna<t<(n4l)a




30| 5.5. TOKA3ATEJbHHE ®YHKLIUW OT APTYMEHTOB p U 1/p 219
(o]
gp)={ e ftat £ ()
v
(20} | p~* (e —B), a>0 1 (I—F(d—pt—ae(l—HX
X [1-—(n+ 1) B* 4 npr!),
nn<t<<(n4 lya
1 sin (¢f + 2-1ac)
@ prten(e”® 1)’ a>0 2ccos @ Tae) T
>0, acA(2n+ )= < cos [(2n - 1) =t/al
( + ) +2a 2a203—(2n+1)21c'1
n=0
(22) | g(p) (e 4B, a, ¢>0 Z ('f} Brf (¢t -— ac — un)
O=nlta--c
23) | g (1 +feopy, a>0 (2)grf ¢ —an
0=n=t/a
24) | a@*+a) (1 ey, sin (at), 2n < at/2mn) < 2n 4 1
a>0m=12 .. 0, 2n+4l<at/@Cmr)<2n-2
n=0 1,2, ...
(25) | p(p*+ a1 (1 L e 2mraTipy Y, cos (at), 2n << at|(2mw) << 2n - |
a>0,m=129 ... 0, 2n+41<<at,(2mn)<<2n+ 2
n=20, 1,2 ...
(26) | a*p™' (p*+ a®)"t X 2 sin® (271at),
x (1 4 g 2mma”ipy), 2n < at'(2mz) <2n 4+ 1
a>0, m=1, 2, . 0, 2n-41<<at/2mw)y < 2n -2
' S n=0,1,2 ..
@ | ey (U4 ") x a™ | sin (at) |
(1 —e ™y, 450
@28 | plprray)y ' (Q4e ™) x cos (at), 2nz<at < (2n4+ )=
x (1 —e~®a oyt — cos(at}),
Cnt+Drn<at< 2n+2)=
n=20,1, 2, ...
(29) | g (1-+e?) (1 —e )7, fiey+2 X f(t—an)
a>0 l=n<ila
(30) | pt (e — 1y, 4>0 <;> ne<t<(n-+tl)ya

n=20,1, 2, ...




220 T, V. OBPATHHIE MPEOBPA3OBAHUS NATIIACA 131
®
g(p) =§ e f(¢) dt £ ()
@l | &P —1 | oo (atie ')
(32) p—’/2euip ’ am Hegm Ve ch(2a'l2gti2)
33) | pzetlP n~ 2am Y2 gh (22" /24 )2)
(34) p—5lae“/P n Magm1gte o (a2 £ 2)
— 9~ g ey Frgh (2alr2gtin)
(35) l p-—V - ]ea/p, ReV>—‘1 ‘ e V/QtV/QIV (.Zal/.ltllg)
(36) l [ —e— %P atleg - ey (2(1‘/2[’/2)
(37) , p~ e P ’ n” Yeg M2 cos (2a' /241 )3)
(38) | p rrem P n~ team Hagin (24 /24119)
(39) | poie P 212 g Vgin (2ot e 2) —
—a g~ Mgt cog(2a' 12 ¢112)
(40) p-v—le—ﬂ/p, Rev> —1 a- v/2tv/QJv (2&”911/9)
5.6. TMokasaTeanHble PYHKUHH IPYTHX APIYMeHTOB
P
) e_axlspl/:” Rea>0 9= V= Veglre g 8l2p— 27 %at=1
@) | pe—'P'2, Rea>0| 272z~ Yeallt (1ot ——3)¢= 1 x
w g et
(3) p‘le'“w"l/g, Reaz=0| Erfc(27a'/3¢=")
1 14, .
4 p—2e -allzp l.., Rea=0 (t+ a,.’2) Erfc (Q-Ial/;: lI:)._
A 1/2(1'/2 tl/._,e -2~ 2af-1
(6)] p'/ﬂe'“l/zpw, Rea>0 | =~ 'eg= %2 (2% —12) ¢~ 2%
(6) p—'/:'e- “’/’Pllg, Rea=0 | aYeg—tzp— 2t}
(7) P 32y allsplls, Rea=0 o Uaphlep= 221
| — a'i2 Erfe (2-ta'f2 g~ 12)




Rea* =0

— (37 - aF ) Erfc (27tar —/2) 1
4+ ﬁ—zemiﬂ +-put Erfc(2-tat - Ly 4 Bt‘/s)

17] 5.6. [IOKABATE/IbHBIE ¢YHKIIUU APYTHX APTYMEHTOB 22
@
glp)=\ eP ft)dt 140G,
0
@ | P Usg=e!l2p/2  Reg (| 2 mn Magm 2 a2l
X He, (27 H2at/2g=112)
@ P “Hap—a'ltpllz Rea>0 | 2va liegy—ting-278u o
X Dy, (2° Hagleg—1i2)
s plfs TR
(10) | 2+~ te = 7", Reazm0 | ebr[e-ulaetl
X Erfc (2 ta'l2g— e jgtlagtie) 4
+ pia' 26412 Erfc (2-1a/2 ¢~ 2 1.
W)
175,179
() | plpr gy~ te e PP, exp [— (271a9)"7s] x
Rea=0, Re3=0 X COs [Bt-(2“’aﬁ)‘/2]—-
o]
— L0 omut gin (X2 gt/ u
- §e uginfa' 2y 2)u=+§2d”
(12) (pllz +3)—le”°tpl/2, Rea®==0 p o Mepm e 2L
— pe™ TE Eric (2-tat — 2 - pe'l)
(13) pp'l 4+ tem “PI/", n—Y2g—3e (22— 1,
Re a* >0 _2—1(13 + ﬁ_:t) e 22031
— e®f HBY Bric (2-tag— e 4o pe'l2)
U | = gy lem o'l Erfc (27 laz = 2) —
Rea?==0] — % 0% Bric (2-1at— Uz 4 Bt‘/'z)
(15) | pa(ptle gy tem n— ey (2tat = Vs 1)
Rea?==0 N + Q”e“a +B g
l X Eric (2tag™ 2 4 gtle)
l 16 _1/2( l,'2+ﬁ)-l = apl/z, e“»”*l*f’”‘ Erfc(?“at"lh t1/2)
, p P
| Reai=0
1 (17) p_3/2 (pl/n + B)— 1 g"mpl/:", 9 1/2[_3,_1!1/29_ ea2t-1
I
|
|
|




222

I'Jl. V. OBPATHLIE TTPEOBPA3OBAHUSA TATIJIACA [

18

gp)=\ ePif(t)adt
0

f@)

for practical applications, Bell Telephone

(18) p-‘(plrz_i_@)-?e"‘wl/", * Erfe (2_lat~l/"’)—
Ree? >0 — 2 Mg gt m e
@ ot — e T
X Erfe (271at™ 12 4 ¢! 12)
(19) | p=l(ptl 2o R, o Uagfzg = 2T
Rea®>0 — (28t o) ¥ T
X Erfc (271~ 12 4 p£'l2)
Cum. takue Campbell G. A. and Foster R. M. 1931, Fourier integrals

LLaboratories, New York.

j

(20) (P_l)‘1/2e'"pl/2, Rea®> 0| = 'i2¢™ V2ot {oxp (— 2% ) —
[oe]
—a \ 3‘2"2”3/-1 (uﬂ_ a‘J)'— L/e X
0
X Jl [(uz_a2)l/2] du}.
1) p Vil W_"’-’, 01z = Mg W2p=3ia g
Rea>0, Rev>—1 Xos?ulq—v/?e--Z*:'u:'/-l X
0
X J, (22 u'2) dy
(2) | ptexpl—atp (pF 4 1)), | oY, (al ) —
Rev >—1 s )
—_— S JV (2“1/211’2)‘,1 l(i’;, bt “2)1/2] n’u
(w2 —a2)tl2
0
©23) | et — gt b>0] o ' 0<t<b
aby Jy (2y), t>b
(24) | rtebr, b>01] 0, 0<t<<b
JO (ay)) t > b
28y | (1 —pr e, b>0, 0, O<<t<<d
£ —o\'2
“(ﬁj) Ji (2y), t>b
(26) | re@4r)et, b>0| 0, 0<t<b
a~tyJy (ay), t>b

901/

y= (B r= (gt 'l




5.6. TOKA3ATENBHEIE @VHKIII NPYIHX APTYMEHTOB 228

o
gpy=\ e fiya £ ()
1]
(27) | e7bP — prtehr, b>0{ 0, 0<t<b
aty~1J, (ay), t>b
(28) | riR 2o br, b>0] 0, 0<<t<<h
2" em = 2 (£ )~ 12 cos (ay),
t>b
(29) | ar— 1R Hepmbr, b>=0] 0, 0<t<b
QM em - Mt 128 Y2 gin (ay),
t>b
(30) | ortRVe b7, b>0 0, 0<t<<b
Rev>—11 (¢ —0)(t4-0)"""J, (2y),
t>b
@l | 1—ebP af (22 23t) " "2 U, [a (22 4 280) 2]
(32) r—‘R'/ze.G(P—’) ot ag- Lz (t +28) ERNG
X cos |a (¢2 4 28¢)"/2]
(33) ar— 'R tegb (P = 1) ooy - Ve (t+28) BRIERN

X sin o (22 4 28¢)"/2]

(34) QrTI R Ve BUP Rev>—1 t\)/? (t 4 23)- v/2 J, Ia (tg + 2‘301/2]

(35) | b5 — 0P, b>01 0, 0<<t<<b
aby~'l, (ay), t>b
(86) | s~lebs b>01 0, 0<<t<b
1y (ay), t>5b
(37) | psTle7bs — 0P, b>01] 0, O<<t<<bd
aty~H, (ay), t>b
(38) | (ps™t—1)ebs, b>01| 0 O<t<<h
— o\
a(3) " h(ay), t>b

~d

g (£ — bz)llz’ r=(p*+ o)y,
R=p+r, s=(p* —a?)'/2



224 rN. V. OBPATHBIE [TPEOBPA3SOBAHUS NATUIACA 132
gpy=\ e rat £
0
(89) | s (b4 s ebs, 5>01 0, 0<t<b
a”lyl, (2y), t>5
(40) | avsT1S-vebs, 5>01 0 V<t<b
Rev>—11 (¢—0)2(t+b)" "1, (ay),
t>h
@ly | @91 ad (2 4-20)~ 2 1y [ (£ - 281 2]
“2) | s lefps Iola (2% + 26¢))
@3) | 1 —pslefP=9 —a(t4B) (£ 4281 2 x
X 1 la (£2 4 28t) /2]
(44) | a’s 187 %F =9 Rev>—11 12+ 28)" 21, [a 2 + 286) /2]
@5y | (p+a2ip4pm ' x 0, 0<t<b
Xlp+2 a4+ + (27 (a — B (¢ — )12 X
+p+0' e+t x X (t4b) Ve THeABE o
X exp [— b (p+a)' (p +9)"2) X1, (27 (a—B) y),
Rev>—1, 6>0 t>b
6) | (p+a)y p+p X (27 (a— B 2 ¢ 29 VP X
Xlp+2" @48+ xexp[— 27 (@ +8) (£4 7] X
++a e 40" x X127 @—8) @ + 20
xexplp—yip+ )" (p+ 5"
Rev>-—1

5.7. Jlorapudmuueckue dyHKnUM

(M

ptinp

] — In (y¢)

2)

ptnp

Mty lin—
— In (y¢)] t*/n!

y=(t—)'" s=(p*—a*)'s, S=p+s




18]

57. JOTAPHOMUYMECKHUE &Y IHTKIIHN

225

glp)=\ ePrtyat
0

. Ca-dy Syn - tig
@) P inp 1.3:5... (22 - hz'/2 X
2(1 + 4 —
‘ X [2{1 45+ dg) —
! — In{44t)]
h ’ v pY In p, Re\«>0‘ £ [U) — Int]
| (3 | == e * {In (B—a) — Ei [(x — §) £}
‘ (6) a(p®+a*)tingp cos (at) Si (at) 4
+ sin (af) [In @ — Ci (af)]
(7) | P+ tinp cos (at) {In a — Ci (at)] —
‘ — sin (af) Si (af)
@ |ty | (it — =46
ORI |ty — o
o) | pE(npy | = EF =)
v | pednp), a=0| vt a—1)
. P+ e B
(12) | mizl ~e”
! (13) pmﬁj: 1 B—a (af™1 - £%) g ol — (Bt £72) o7
(14) ’ P In (p* & a?) 2 ci (at) +21n
} (13 In ﬁif % |cos (at) — cos (ft)]
(16) | pln BEE 2 | cos (§t) +- 8¢ sin (3¢) —
’ — cos (at) — at sin (af)]
(17) m:;’jrf:—)m; 2t~ cos (M) (7Bt — g2t
a,l/ l/‘
(ag) | [<p+m>:;l'/,;+@) 2 ml/g 7 {In (=B — Ei [ — @) £]}
EEB [. Beiltmen, A. Dpaeiiu



13}

226 1. V. OBPATHBIE TIPIOBPA3OBAHIS JIATINIACA
(o]
gip=\errtya f®)
0
(19) ptlnr Ina 4 ci (af)
(20| p oy, Rea> 0| ¢[lna-+ a~1¢ 1 sin (af) + ci (af))
ey artinr 27 sin (at) [1n (%) — Ci (2at) | +
—+- 271 cos (at) Si (2at)
22y | prlar 271 cos (at) [ln <2°‘> —Ci "at)}
— 271 sin (at) Si (2at)
(23) | plo(rip) £ [cos (at) — |] 4 at™! sin (af)
©4) | rin Lt’_— a 2-tzat~'H, (af)
(25) pr-int tr a — 2 'zaH, (af)
(26) l FUn R tnaJ, (at) — 2 'Y, (a)
(27) | ar3InR £1J; (af) In @ — 2712 Y, (at)] —
— a1 cos (af)
(28) | pr2InkR t|J, (ef) Ina —27xY, (at)| +
- a™! sin (af)
(29) ‘ p In (sip) £* [ch (at) — 1] — at~! sh (at)
@30) | s'inS Iy (aty In & +- K, (at)
@31y | as™*InS t[l; (at) Ina — K, (at)] +
+ o~ ch (at)
@32) | psolns £11, (at) Ina + K, (at)] +
~+ a~!sh (at)
(33) 242 ~ y~Me (B2 — )= Max — ety (3t) Ei (— t)
(A DB+ Ay /282 - 1)
<A+!)<B+n—m - b2z —nlie’
rae
A'=p46 B*=p—B

r=(p' 4" s=(p*—

ae)‘h, S=p+s



14] 5.8. TPUTOHOMETPHYECKIIE ®YHKIIMHN 227
5.8. Tpuronomerpuueckue ¢yuxnnu
®
gpy=\ ePf()at £
0
(1 ptsin (ap™t) bei (2a"/2¢'12)
) ptcos (ap™!) ber (2a'/2£1/2)
3y | p~ ¥sin (ap™t) n~ Hag= e gh (920t 21 13) %
x sin (2'/2a}12£72)
4) p~ 112 cos (ap™) n” tegm iz cn (22a e gt i2) %
x cos (27202 4t2)
(5) p—3/2 sin (ap™") o~ et le Ch(2‘/sa‘/2t1/2) %
X sin (21/2al/2t1/3)
) | p~ 2 cos (ap™) n Meg T Hagn (2 2a! 2 gt 2)
X cos(2'72a' 2 £472)
(7) | p'sin (ap7Y), Rev>—2 | (t/a)?]cos (3nv/4) bei, (2a'/2£'2) —
— sin (3nv/4) ber, (2a'/2¢"/%)]
(8) | o 1cos(ap7h), Rev>— 11 (t/0)"*%| cos (3nv/d) ber, (2a'/2¢'12) +
+ sin (3nv/4) bei, (2a"22'/2)]
© | p e P sin (orep') n Y2 Ussin (27 a7 Y)
(10) { p~ 'z " 1202 s (ot 2phi2) ao Mg Hegos (27 Tar )
() | p* Mrsin(a MapT ), a M4 e x
Rep> —1 X oFs (41, 3l 27271
(12) | p7* " leos(a™ Mzp o), (T + DI x
Reu > — 1 X ol (1 41, gy —27%a71¢)
(13) | T+ X £ @2n4 1) X
X sin [(2r 4 Dyarcsin (p~ '12)], X gFy(—ny 1 v+t By 8)
Rev> — 1,
(14 I' (v) p~ ¥ cos |2n arcsin(p~ tiz)), t LFE (oo Yy 8)
Rev>0

81:




228 rl. V. OBPATHBIE [TPEOBPA3OBAHHS JATUIACA 15
<
g(P)=t\) ePLf(¢t) dt £
(15) | p~'arctgp ‘ —si (t)
(16) | p~'arcctgp \ Si (1)
(17) | arctg (ep™!) ; t1sin (at)
(18) | parctg (ap™') —a l t* [at cos (at) — sin (at)]
19 In (p? 4 a® e gret (ap~! — t711n (y¢) sin (at)
(19) ) g ) 1¢)
i ig (ap-1) .
20) ﬂ%fz_:—%”:—”—‘ sin (at 4 B)
B 4 arctg (ap—1))
1) % cos (af + )
(22) | arctg |2ap (p* + B3] 2 sin (at) cos [ (at 4 82)/2¢]
5.9. MNanepGoanueckne GyHKUUu
t 0, dn—I<ta<<dn 41
M e a>0 5 dn +1<tia<4dn 43
1 t— (— 1) (¢ — 2an),
@ pE ch(ap)’ a>0 2n — 1 <tla<2n 41
3) 1731_‘@)" a>01 2n, 2n — | <tla<<2n 41
4) m, a>0|2n(t—an), 2n—1<ta<<2n41
O | prTa 5:(2_11”_[1,) ) | cos (at) | — cos (at)
a>0
(6 pt th (pa), a>0 (—Dh* Y, n—1<2lat <n
) (pa) )
(Ty | p~?th(ap), a>0! a4 (— *@2an—a—t),
n—l<2l<n
8y | p*cth(ap), a>0| 2n—1, n—l<2%t<n
9 | p2cth(ap), a>0| 2n—1)¢t—2an(n—1,
n—1l<2g7t <<n




20| 8.9. TUMEPBOIMYECKHE $YHKIIUY 229

jee]
gw)={ e ft)at f ()
U
(10) | a(p*+a*)7" cth (27'a"'mp), | sin (at) |
a>(0
(1) | p~2sh(ap™) 27 'am leg o He [eh (2a'f2¢H2) —

— COS (2a1/2tl/2)]

(12) p"3/2 sh (ap™) 27 lam Hag = Ve [sh (a2 !)e) —
— sin (Qallztl/z)]

(13) | p~*2sh (2p) 9=y~ L= Haghz ey Qatiestie)
+ cos (2a'z¢' /)] — 97 %0 = M2 i
X 7 2 [sh(2a'/2£"2)

+ sin (2a*/2¢'/2)]

(14) | p™'sh(ap™), Rev>—2| 27 Ya~ "3 2[] (2a'f2s'/2)
— J, (2at12¢'19)]
(18) | p~ 2 ch(ap™t) 27 1am Ve 2 [cos (2a'T2gt)2) 4.
+ ch (2a''2¢'12)]
(16) r e ch {(ap™") 2 g tag -t [Sh (2a1/2t1/2)+
+ sin Qa'/2¢'12)]
(A7) | p~ "l ch(ep™Y) 2 g~ la Hegtle [eh (2a*/24'12) —

— COs (2&1/2t1/2)] e fZa -3/ >
Xw e [Sh (2:11/2 tl/za) _
— sin (22124 12))]

(18) | pteh (@p™), Rev>—1 [ 2 'a Y2021 (2u"sg'lY) ¢
+ Jy (2a1122'12)]

(19) —[&u @i, _,

ch (p1/2)

(20)

pl2ch(plie)

v=(pt —iay)'l2



230

['J1. V. OBPATHBIE 1TPEOBPA3BOBAHUS JIATIJTACA

121

gp= 3 P ft)dt

U]

1

sh (zpt/2)°’

9 .
2h m — [51-'64 (v/2 | “‘t)]1y=0
1
(22) m b, (0] int)
1
@3) | p~tth(p') (8, (021 int) do
0
4| p et (p') 8, (0] int)
@5) | p~Heth(p''2 4 a) e [6, (at | int) 40, (af | int)] —
— g lizg Uz
@) | p~ 2 cth (p'2) | 8, (0| int)
-1
@ | Feriap d<x<a| 2 ‘*" sin ((n— 1fs) xfa] X
X §in [(n—/;) nt/a]
28) | s —a<x=af|4’ Z 0 cos[(n— 1) mxja]
X €08 [(n~— ;) nt/a]
h (xp) - 2a (— l)
29) ;:-—ch’:am, 0sv<<a| x+ 5 Z(n_ T X
>< sin [(n—1s) mxia] X
X cos [(n—1;) ntia}
h -1
GO rene Tasrsa t+"22(n(—1)/s)*x
>< cos [(n —1[;) nx/a] X
X sin [(n— Y5) nt/a]
l[ .
@1 | Sl —r<x<t| S 20(5]%)

v=(p'— ia")l/’



5[ 3.9, TUTIEPSOTMYECKUE SYHKLIHK 231
oo
g =\ ePfiya £
0
> sh (xp'/e) _ _lpfxlint
B e Isx<l I 4(21 zs)
- sh (xp'/2) 1 9 & /% |int
@3 | —l<x<l —Tae,(w ﬁ)
34y | —shlxp'f2) —rsx<t| —qo(3]%)
p'l2cn (iplie)’ =T T\ |8
< | ch{xptie) 1 84 [x|int
‘3")\ ()’ —i<xe<t| —33h(3|F)
(36) _chlxptfz) —l<x<!| Lao (.’i "")
p‘/2sh([pl/8), = = I A\2| 22
ch(xp‘/ﬂ) 1 0 x | int
@D | ch(@p'2)’ —i=r<t| =i 3u(3|%)
. ch (xp'/2) _ L g (x|t
@ | S ==t a6l
. 1 sh{xp'/2) sh (x1l/2 wll2) Tt
(39) p— io sh{epl/e)’ sh (12 w‘/s) +
I=x>0 o
-- % sin (nri -1
+2 Z’” néﬂ:i}r-lur:[- x)x
X e n3n2{-2¢
40 1__ch{xp'l2) ch(xi'fewiz) oo
(40) p -iw ch{ip'/e) ch (1ithr wl/E)
‘ (n+ 1/ (— H®
—2n 2 (n F 1/2)42,;1 ¥ iolt X
XCOS[('I-I- fs) =7t x} X
X exp [ — (n 4 Yg)* nBl 3%
@1y | ptarsh (pla) |~ Ji, (at)
@) | (g4 ) M2 arsh (play | — 27y, (at)
@3) | (p*— «®)~ "2 arch (pla) K, (at)
(#4) l arcth (pfa) t~1 sh (at)
%
@5) | p' (arsh p)? \ 1Y, (x) de
f




232

T/, V. OBPATHBIE NPEORPA3OBAHUSA JTATINIACA fl
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5.11. Famma-pynKkunsa, HemoJgnsie ramma-dyHKIHH, n3eTa-dyHKUHA
H pOICTBEHHbIe UM (DYHKIHH
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gp)y=\ ePruya £ (o)
0
(H v) T{ap) T (ap + ), a1 e ey
Rea >0, Rev>0
(2) | 2P 2p) (T (p+ 4+ ') X 2 M —e )M x
X p—r 410" % cos [2) arccos (e~ ¥/2)]
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rC S M3MCHACTCH B KOMILICKCHOI) ILIOCKOCTH, npeobpa3osanuem Mearnna pynx-
man f(x). Pyukuno f(X) Ha3uBawi oOpamHuM  npeodpa3vbaniiem Meaauna
dyuxunn g(s). llpy HexoTopHx ycaoBuux ob6patHoe npeobpaszosanme Mes-
JMia BHIPAXAeTcH B Bue MITCrpada, couepxamero g(s), cm. 6.1 (1). Mwm
naem 3nech TaGavnbt  npeobpasosaunit Meaanna u o6paTebix npeoGpasosanmit
Meauna, B rase VI nafm G yHKUIA KTaCCHPUITUPYIOTCH B COOTBETCTBUY C QY HK-
uvedt f(x), a B raage VIl — B cooipetctBUM ¢ dyHKUMeH g (s).

[Tpeo6pazosaHua Meaauita SBIHIOTCA U0 CVTH nela OBYCTOPOHHUMYU upeob-
pasosanuamMu Jlarnizaca, u MOrYT OblTh BhpaweHb MO0 Kak 3KCuOHEHUHAdblbie
iipeo6pazosanus Pypbe B KOMILIEKCHOR o6aactd, au60 Kak KomMOuHauuu npeob-
pasoBanuit Jlaitnaca

WM A{f(x); s} =K {fleX); is} =¥ {f(ef); —s}FL{f(e7?); s}

B cootsetcTenn ¢ 3THM Hndopmanna o npeobpasoBanuax MedaunHa copepmutcs
BO Muorux paGorax o npeobpazosauunx Pypre u Jlanzaca. Jsyma nauboiee
BAOXCHRIMH AcTouHukamn ag1siotes Doctsch (1950) n Tutumapm (1948).

B cHIy CK43a0HOrO BHIIC HPEACTABIACTCH JOCTAaTOYHBIM JaTh CPABHUTEIbIIO
Kpatkuc Tabmme npeotpasosannit Meranua 1 o6paTHwx npeoGpasosanuil Men-
amia. JlazpHeAIHE NADH COOTBETCTBYIOMMX APNT APYry GyYHkmuli Moryr Owre
HOJAYHEHb C MOMOMILIO MCTOMOB, VKA3aHHHIX BO BBEleHHMH K 3TOMY ToMY, C HO-
Moo ofwux dopMya, vKasanuex B ui 6.1 u 7.1, v u3 tabaun npeobpaso-
sasuft Pypoe n Jlauaaca ¢ nomowbo YKasaHHHIX Bhillle GOpPMY I
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¢ -y 2>v751/2 ¥ __ v—1/p
(27) S Kv(s)v W(y 1) s
Rev>—1,, Res>0 I<x<e
0, el <Cx <co
28 1, ¢ diznlla (2 h
NS Ky 5| S s & ATy,
0<x<<e
0, el << x <o
29) | K18 (a* — s¢)'2), 4y x
— Rea <<Res<<Reaq, % exp[—a(ﬂ"-l-y”)l”l
Ref>0
(30) | (@ — )R (Bt — s | (20B)7 expl—a (B + y¥)'2]
—Rea<Res<Rea
Ref>0
@B | (@ =)' K (B — '), 27 B T x
— Rea <Res<Rea X1+ a (B + )] x
Ref>0 X exp|— a (B 4 y®)'/2)
32) | (@—s)7" K, [Ba* —s%)'2, 2m)~ Mgt Y
—Rea <<Res<Rea X 87V (B Ayt e Ma
Ref>0 X Ky oy, la (@2 4 34y 02]
33 | Kletwlisutomtiz] (mj2)"/2 (@ — B x
s 20012 15 20)° /2 X x*HE (1R M
Rev>—"u ) xf_y, le—8) (5 — D'
‘ . v— 1 ’
Res>—2Rea, —2Re$ 0 < x <o)
0, el < x <<oo
34y | SIS Ky, (812) 0, I<x<e!
(— D@ my)= e (1 — y1y Me
X cos ((2n - */,) arccos y],
et <x <l
0, l<x <oo

11

o= - Inwy

I. Beiitmen, A. 3paefin



314 TN. VII. OBPATHHIE NPEOBPA3OBAHUS MEJJMHA 135
%
g(s):\ f(x)as tdy fx
0
[ Kv 1/ qlivy 12 L _u+[‘) a— 5
(35) l(fll: -+ 1‘1“ )?/“ | % i exp( 3y )[v( 5 ),
x 1, (@ —§"9)s'"2[, Rea>0 t<x<l
ReB>0. Res>0| 0 l<x <o
(36) | Ks(a), Rea> 01| 2texp[—27ta (x4 Yl
(37) | sin (2 '=ns) K (a), 274 sin [270 a (x — x71))
a>0, |Res| <1
(38) | cos(27'xns) Ky (a), 20cos 2 a(x — x|
a>0, [Res|<l
(39) | i K (a), — w2 <02 | 21exp|—2'a (e x4 eyt
arga| <=2 —]0|
“0) | T(siK, _ g, (203, 2 (x* 4 a?)” Y x
Rea>0, Res>0 X Ky |20 (xt 4 a?)!2]
7.5. Jpyrue BbicIHe TPAHCUEHAEHTHbIE (PYHKuAU
) ’-1 .v_l 9
(1) | exp (27%as*) D_, (a'/2s), \{;“ 1P (—— Xl), 0<x< ]
Rea>0, Rev>0| *'"°'™ 2
0, l<ax<oo
2| D, (25'7) SILITE AL S
) Rev< 0, Res>0 P e DS
0, el < x <o
3) | 27 2T (— v D, (— 25Y72), —H Ty =T
~—!y<Rev<U, Res>0 l<cx<e?
2eos (mv) (1 y)* ~ Ve x
X A==
laa<<e
01 e X <O

y=—Ilnx




12] 7.6. APYTHUE BRICIUME TPAHCUEH/IEHTHHE ®YHKUUU 315
o0
g(s)=§ f (x) x5 dx f(x)
— 1y 1y 2‘+'/2q\°+|,"+'/2
(4) S D2y+1(2s ) T iy 19
Rev<<0, Res>0 O<x<e™
0, el<x <o
() | 27 T MT (—v)sT e x p+ DT y—1=
X Dzv-;-l(“ 2s'/2), O<x<e?
—3y<Rev<0, Res>0 | —2cos(av) (I4y)"T"2x
X (I —y)™,
el x<e
0, e << x<<co
©) | sT"exp@Zas—) x T t@yy2—'x
X D_, (a'/2s= 12), x exp [— (2ay)'/],
Rev>0 Res>0 I<x<l
0, I<x<oo
(7) | T'(s)D_s (22), Res>0 | exp(—a?—2ax— 27" x?)
(8) | sin(2 tms) L (s) D_s (2'/2), e~ Tt 8k gin (e - 27 x?)
— m/4 << arga << w4
Res>—1
(9) | cos(27%xs) I'(s) D_g (2/%), e~ T = 8% o5 (ax 271 &%)
— /4 < arg o << w4
Res>0
(10y | €% I (s) D_g(2a), exp (— a¥ — 2axe~tl — 21 c¥e2ily
— x4 <Reb < /4
Res>0
(I | Frs v s+ —a), avx (1 4 ax)™v—4, <<l
jarg(l 4-a)|<m, Res>—1] 0, l<x<o
12) Fi(— 8 v —s41; —ay, 0, l<x<l
larg (1 a)| <= Res<<1 | —aw' (14ex)™7,
I<x<<oo

11

y=—Inx
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o0
g(s):S f(xX)y xS~ tdx f{x)
0
13) I'(8) oF; (8, a; B R), e* Fota; B Ax)
Res> 0. Rer <1
(14) | T (25)oF, (5, 8+ Yo, v 1 —a?), D e Yk VX
|lma|<<1, Res>0 x exp (— x'2) J, (ax'’2)
(15) | B(s, v—38) oF (1, 8, v; | —a), (14 )7 (1 4 ax)™
O<Res<tRev, |arga|<=
(16) | B (v 8)oF 1 (1 8 v+ 8 — a), (1= 2P (1 + ax)78,
Res>0, Rev>0 O<x <l
Jarg(l 4 a)[<=n | O, <o <<co
L (T) | B, 8)oF (m v k5 a), (1 — X2 F [ v N a (1 — )],
ReA >0, Res> 0 0<x <1
larg(l—a)| <<= | O, l<x <o
T(s+9T(s—v) — 1y — vV — X/ 9—1
(18) R T X n faT e K, (@ lax
x oFy (S5, Sl
S +—_;—; I — a‘~'>,
Rea>—1, Res> |Rev |
(19 | T(s4v--1s) Mg, (a), a‘-"—’l‘(‘Zv—{- lye ¥ty
Re (s 4 v) > —1Y, X Jg, (2a'12x"12)
(20) | T(sv+Y)T(s—v+ ) X | 2a'lre™ FH22 10, (20! 2k 1)
X W—-Sy v ((Z),
Res>]|Rev|—1!,
@) | TH—s+9T0h+s+9x | 4 s Gt
XMS,v(a)MS,v(B)» ll(zv-’-l)] 1_+le
[Res+ ‘3| <<|Rev| Xﬁ‘xr’(“?"l‘%ﬁ,ﬁx
2 (ax) /e
X Ja | ]
(22) | T+ 8)1Fi(—s8 Yo @), M2 cos (2at 241 19)
Re s > 1/,
@23) | T+ 9 Fi(1—s; 3y a), 9= lg=Hepm ~ ¥ gin (2a'/2 4"/2)
Res>— ‘/2
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g
g(8)=\ f(x)x5'dx f(x)
Y]
(24) | T(s) Fiiss v+ 15 o), I'(v+ 1) (ax)” "2 ¥ x
Res>0 x 1, (2a'/z 5" 1)
(25) | Bv 8) (Fi (s s+ v a) (1 — x)" 1o, 0<ux <)
Rev>0, Res>0 0, l <x <o
(26) | B $) Fo(s s+ v+ 1a), (v 1) (ax)y™ "2 (1 —xp ! x
Rep >0, Res=>0| x/,(2a"24"), 0<x<
0, < x <oo
27 T(8) praFg (s, ayy ..., ap e ¥ pFo(ay ..o ap; byy.. by ax)
b,]r crey bq’» 0),
p<q, Res>0
(28) | I'(s+vTI(s—v) x 2K, {2x'12) x
X ,,+9Fq (s+v,§—v,ay..., a5 X pFg(ay. ... ap; by, ..., by ax)
by, .oy by a),
p<<qg— 1, Res>|Rev]
(29) B(8v) psiFgui (s, @y -0 aps (I — x> x
S, by, by a), X pFo (..., ap bl....,bq; ax),
Rev>0,Res>0 0<x<l
0, l <<x<<oo
, . I I—sa,..., a — , a.....a
@30) | G, <°‘ b, L b ’ ) e” Yay q"(“x b, ....b:>
prg<im+n
larga|<<(m—4n—pl2— q2)=
Re(s—+b;) >0, j=1, ..., m
Gm-"‘t" e a1""‘apyd j‘zv(le/g)x
30 P+2.9 \a b b !
! .9 m,n | 1 )
ptqg<2(m-n) X Gy (“X byenes b )
jarga| << (m+n—p[2—qj2) = e
Re(s4v+86;)>0,j=1, ..., m
Re(s4ap) <®y j=1, .., n,
rie c=l—s—v,d=1—s+v
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132

large|<(m+n—p[2—q]2) =
Re (s + ) >|Rev|,

=1 ..., m

rie ¢c=]—8—v, d=1—s4>v

o0
g(s)=§ F(xX)xstdx f(x)
dec a,..., a 1y
@i Gt (|75 ) | K @
1 q Gm’” al,...,ap
p+g<2(m-n) X Up'g\ox bl,....bq>




NPUJOXERMUE

OBO3HAUYEHNKS U OINPENEJEHNUY
BbICILUX TPAHCUEHAEHTHBIX ®YHKILUi

Yepes BTP | 0o603ua4ai0Tca ccblIKM ha NEPBHIt ToM KHUrW <Boicnive Tpanc-
uenfeHTHole QYHKUMU> TeX e aBropos, a yeped BTP Il — na Bropoit Tom 3rofi
KHUI'H.

O6uiue 3ameyanHa. DoabmuuctBo o6o3HaueHud o06bACHEHO TaM, Tle OHU
perpevatorca. O6o3nayenusl, BCTpeualwMecss HECKOALKO Pa3 Ha ONHOH CTpaHule,
06 BACHAIOTCH BHU3Y CTDAHHILLL

Kak npasuio, BellecTBEHHbIE NEPEMEHHbIE M lapaMerpbl 06o03HayawTCA fNa-
TuHCKMMH OYKBAMH, a KOMILIEKCHblE NEPEMEHHbIE U NAapaMeTpbl — rpeyecknHMH
6yxBamu. VCkaioueHun JenaioTcs M TPaAMuHOHHBIX 0003HaueHull (TaKux, HanpH-
mep, kak p B raasax 1V u V). BykBo m, n o6b4HO 00603HAYAIOT wenble YUCia,

Yepes Rez, Imz 060o3HaueHsl COOTBETCTBEHHO BELIECTBEHHAR W MHUMaR Ya-
CTH KOMILIEKCHOi1 BEAHUYUHB! 2.

Yepes | z|, arg 2 — COOTBETCTBEHHO MOAYAb M apryMeHT (ha3a) KoMIlaeKCHOf

BeNHYHHbI.

FnasHoe 3Hayenue B cuuicae Komu Ecam noaeHTerpansnas
PyHKUHA MMeeT OCOGEUHOCTL B TOUKE ¢, @ <\¢<Th, TO II4BHBIM 3HAYEHHEM
B cmbicie Komu uHTerpa.a

’
Vfix)dx

1d3bIBAKOT
c—¢ b

lim S fix)dx+ S f(x)dx|, >0 e—0.
a c-e

[lycTas cymMa MHTEpNpPETUPYETCA KaK HYdb, a uycloe npousBeleHue — Kak
b b

enunina. Yy, . 1l nycrs, ecmn b<a.
n=a n=a
Yepes [x], E (x) o603HaueHo Hanbodbiee (eloe HHCIOo, He lIpeBocxoaALlee X.

(@), =T (a4 )T (a),

@)e=1,
(@p=a(@a41)..(a4n—1), n=1,2 ...,
(@p=(— 1Dl —a——n)y n uenoe,

(@).p=(— D"*(1—a) n ueloe.
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BHHOMMaAbHBIE KO3DDHIHEHTH

(u)s L'+
$ FE+Nhre—p+n"*

—1, x<0,
sgnx={ 0, x=0,
I, x>0

[Mocrosnnas dttnepa — Mackepoun

m \

C = lim (2 ln—Inm'=05772156649...,
m—>®O \pg.— //

'Y=BC-

OpToronaabubie MHOroOuUNeHb. Cum. tatwxe BT 1, ra. 10.
Muorouaenn Jlexannpa

a" e
Py (x)= 2,, o (x%— ™
Muorouaenn FereH6ay3pa
v (~2" 2)lfa—v L -1
Cn(x) n'(n+2v) (1 — 2 - (I—A’)”"—" /z
Muorounenn Yebriesa
T, (x) = cos (n arccos x),
___sinf(n- D arccos x|
n (X) = sin (arccos £

Muorounedn fAxobu
pla B =" 1 ~a (] -8 da" i nta (] n+
P (x)—g—,,;!—( — x) ~+ X d‘x“,,[( — X)) (1 - x)nte].
Mnuorouxennt Jlareppa
Z_—0
L; (Z) — 4 Z!
L"n (z) =1L, (2).

at
7 (e Zzﬂ+a),

MHuorounenb Jpmura

He, (x) = (— D" e* % in N Caki

Hp (%) = (— )" = “x“’-
Muorounenn Hlapane
Pn(x; @)=nla""L;~"(a).

Famma-pyHxuHus u poacTBeHHbie eft dyakuun. Cwm. rakxe BTP |
Famma-@yrkuua

o

T(2) =é’ etz ldt, Rez>0.
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Jlorapudmuveckass npousBojHas 0T raMma-QyHKIUK

_ I oy Y
V@ =35, V@=z nnL
Bera-gpynkuna
_Ix»liy
Bx y) =577

Huaorapudpm Sitnepa

fo] n z1 a
INOEDY %,_-,:_——S—"—z—_ﬁdz.
n=1 0

Henonusle ramma-gynkuun. Cwm. <«BroipoXIeHHhE rHOepreoMeTpHyecKue
DYHKUUA>.

Henonnasn 6era-gpynkunsa. Cm. <«[unepreomMerpuyeckue byHKUHUD».

Jzera-bynxunsa Pumana n pojcrseHubie dyHKuuu

o0
L= Y, ns,

n=1
g =—2" N2 1) am T AT 7 Vit 4 1) ¢ it 4-1)),

[ee]
n
Lz, a)= 2 (n+ ay?, O (z, 5, v) = Z (—ﬂ”—j_?

n=0 n==0

Pyuxkuun Jlewanapa. Cm. rakke BT I, ra. 3.

1 i P
Ph2) = e (EET PP v 11— Uy —2i2),

i v
Q% ()= T RV D e e el

P 5 +3/9)
pdvrl pdvy42 3, 1
><2F1( 2+ ’ +2 ; "+T'ZT)'

Z M3MEHAETCA B KOMIIIEKCHON TNIOCKOCTH, pPaspe3aHHofi MO BeleCTBEHHOMN
ocn or —1 o 1

i 1 b
P = (11”1‘)"“ Fil—=v v+ L L —p Yy —xf2),
—l<<x <<l
Q¥ (x)y =27 le™ B[ T RQE (x 4 i0) 42" PHQE (x — i0)],
—l<x <l

P,(2)=P;(2) Q, @) =0 @)
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Pyuxnuu Beccens u poactedHbie dyuxumun. CM. taxe BT II, r
Pynkuur beccean

id oV Em

- 1= W (2/2)
S (@)= Z miT(v+m-1) °

m={)

[J“ (2) cos yr — J_v lz)]
sin v& '

yv (2) =
HY (2) = J, ) + Y, (2),
HP (2) = J, (2) — 1Y, @),

iy (=1 1,0%

Mogudunuporauusie pyskuuu Beccena

o0
l (2‘/2)V+2m
@@= 2, mr s FaFn
m =t
% l_v (2) — I“ 2)
K, ()= 2 sin (vx)

Pyukuud KenbBHHAa U PonCTBEHHBIE UM (QYHKLHH

ber, (2) + i bei, (2) = J, (2£37/4),
ber, (2) — i bei, (2) = J, (ze 371 »
ker, (2) 4 i kel, (2) = K, (ze™¥4),
ker, (z) — i kel, (2) =K, (ze~ 1),
ber (2) == ber, (2), bei (2) = bei, (2),

ker (2) = ker, (2), kei (2) = ke, (2).

OrMetrum, yto onpeneaenue odyukuufl ker, (2) u ket (2z) oranvaercs
nausoro B BT® I, n. 7.2.3.

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

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

W (z) = ber, (2) bei,, (z) — bei, (2 ber, (),
2712¢ (2) = ber, (2) bei, (z) 4 be1, (2) ber, (2).
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Mpuoroynenn Hefimana
< n/2
N nin—m—1H _
0, (x) = . O, (x)= Z m'(x/Z)n T n=1 2 ...,

O-—n (x)=(‘_1)n0n (x), n=1, 2 ...

Pynxunn Anrepa—Bebepa

T

J, (z)=r=n"1 S cos (v6 — z sin 8) d8,
0
T

E,(2)=n="! Q sin (v6 — z sin 6) 46
0

®yukuun Crpyse
_ (— Y (g9 T
H, (z) = ZO TmF 8T v FmF8m
m—=

v+1
bl Fy(1; ¥g v 3y —22/4) =

B UV I Y
=27 T (v 1) 17 s, (2),
L,(2) =e 21V NriY (g2,

Gynxnnn Jlommens

— i .e—=v43 pivi3, a0
Sy =Sy ‘F"<1 T 2 '__)

Sp,v (D) =5y, (2)+2ﬂ—1r<”';+‘>1~('n+;+1> 8

X l'sin ("T“" n) J, (2) — cos (i%—‘in) Y, (z)] .

®ynkuun JloMmens ABYX TepeMEHHbIX

U@ 2= 3 (= D(Z)" " ssam ()

m=20

V, (@, z) =cos <—’;i + 2% + v%) + Us, (w, 2).

TunepreoMerpuieckde dyukuud. Cu. Takxke BTP | ra 2, 4, 5. O6o6-
\eHHbIt runepreoMeTpuyecknii pam

R

R @ z
P CITCPRL P (RPN PHIE IS 2 (—0};'—((;1"7)3 7
n
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+Fy (a, b; ¢ z) —runepreomerpuveckufi pax Faycca. Ero wacro (manpumep,
B BT® [, ra1. 2) oGo3Havawor yepes F(a; b; ¢ 2).

Fi (@, ¢ z)— BHIpOXIenHbii runepreomerpuyecknit psn Kymmepa. Ero
qacTo (Hanpnmep, 8 BT® I, ra. 6) o6osnavaor yepes @ (a; ¢ z).

mFn (@ ooy @i Y1y oov s Tni 2) YACTO 3ANUCHIBAKT B BUIE
o viey Oy 2
F‘ [ 1 ’ m» ]
min .
Tvr <<+ In

HemonHas Geta-hyHKINA

X

Be(p, x)=\ P71 (1 — )0 1 dt =p~'xP ,F (p, | —q; p+ ;).
d

n

n
IT r ;- vy,
o 20
Su (byy bar by, by; 2) = 1= 2 Th
II rg+b,—0)
J=n+1
h=1
X oFs (1 4bgy—byy ..., % ooy 1By — by (— 1)22%),

Mitpux 8 II' u 38e3R0YKa B F; 03HayawT, YTO OMYCKAETCA YleH, copepxiamui
bp— by Nipu n=1 npoussenenne Il B uucautene, a Npu n=—4—p 3HaMeHa-
TeJe 3aMeHAeTCA elUHUled.

E-dynknna Mak-Pobepra. Ecin p=q+1, 10

p
H,r(as_“r)
S==1 a
E@ a,:q; ps:x)= T A7 X
H I‘(pt—a)
1 =
re=l

XguFpi@n ap—p+ 1.2, —pg+ 1L ap—a,+ 1%,
--:ar_ap“'“l; (—I}P“”q;c),
rue |x|<<1 npu p=gq+1.

lean p=<g4 1, To
P
I 1)
=1

Ep; a,.:q Psix)=r—q——ppq(“u-'-’°‘p: PiyeresPgy — 1/X),

IL 7 (ey)

s==1

rie x#0 u |x|>1npu p=q -4 1. Ecan p>q 4 1, 10 nocnentee coortiiowe-~
HHE NaeT aCHMITOTHYECKoe pa3ioxenne F-QYHKNUH Bpu GOABIINX 3HAYEHHAX X,
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G-pyuxuns Metiepa

m n
Mre,-s) I vt -epts)
j=] j=l

xSds,

q p

' I L(l—bpts) II I‘(ai—s)
3 j=m-1 i
L

=n-+1

rae L — nyto, otpeasmomuit nomock ¢ynkuuu I (b, — s)... T (b, — s) or nomo-
(:ms5 '{l—a,+s)...T (1 —a,}s). Boaee nonpo6npe onpeneienue cm. BT |,
n. 5.3

W3 dopmyn, comepxauiyx G-QyHKUMIO, MPU YaCTHBIX 3HAYEHUNX 11apaMeTpPoOB
101y YaIOTCA MHOTYE UHTer paibl, coaepikaiure ¢yrkuun Beccens, dyrkiun Jlexan-
1Ipa M OpyrMe BhiCHIMe TpauclenieHTHble Qyuxuun, Crexyiouive ABa ChHCKa
NalT BhIpaXenHs NJT HEKOTOPHX YacTHbIX BUIOB G-pyHKnui yepes xopoulo
U3BCCTHbIE BBICHINE TpaHcileHZenribie GYHKLUM H, 06paTiio, BLIPaxeHUA BhLICUIMX
TPAHCUEHNEHTHHX GYHKIHA vepe3 G-PYHKUHH. DTH crucky e moann. Cum. TaKoie
BT® I, n. 56.

Yactusie cayyan G-¢yHxuuu

G (x]a, by=x""et b, @x'l,

G (x]a, by=2x""1@ 0 g, (213),

1
a1l (xl o )= e R (xy,

Gii (x

a __I‘(l——a+b) b . —
b o) STIFoe g Al —ats 1Hb—s —x,

1 1 _
G (x, 5, Iib>=" fae=*12 Ky (x12),

G (x| =T W,
R=21(1+b—0¢)—aua, m=>5b/2—¢/2,

1 1/
Gt (x b f'—b): s (z:m e* 12K, (x[2),

a
b, c

):T(b—a-{—l)l‘(c—a-{-l)x?"' Cte-Doxity, . (x),
h=a—2'b+c+1), m=5b2—c2
Gy (x|a, by 26 —a, b+ 1/2):,“—1/9)(0 lya-n (23/%1/‘)"2(11—&) (23/2xl/4)1

G} (x]a a+'ly b 20 —b) = X

X Uz @@ XY Ly 4 _ gy @1X'1) - Lgony @61 Ty Y2419,
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GYixla+tYs a, b, 24— b = !

m' sinie - b e
x x* (Veia—tn (2al*xl“) lyo—as (2exlyy — l20 - (Zalxx'/‘) J2ib-ar (2'“"'1“)]1

G (x)a, a4ty b bdU)=x""ET0 g b (419,

G¥(xla, —a0, )=
=— 1/2[ sin (2ar)]™! | Joq (2674 Jy, (6™ mity — J_sa (ze™i1%) J_oq (2ze” wi/‘A)]'
2=2 x4,

G (x10, Yy, @, —a)=="12i"" | sin (2am)] ™" X
X €% g (207 ™) Juq (2610 — 07T 0y (2e™IY) Sy (20 TT),
z=2alzx‘/4‘
G (x\13a—1y, a0, —a—1tiy a—1)=
=2x"12 [ cos (2am)} T x% 7 2R o (27" Vaa (2012x 0y - 4, 272k 1y,

Ggg(x’()y 0—1/2: —a —1/2‘ '—'1/2)=
=4x' 2 x7H2 o (2 x'19) (Jga (272619 cos (am) — Yy, (2'12x"14) sin (an)),
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{, (2) — moandUUMPOBaHHas
beccens ucepsoro poma 322

hyHKuUn

J, (2) — dynkuua Becceas ucpeoro po-
na 32

Ji, (x) — nurerpaibHas QyHkuua Bec-
cenn 322

J, (z) — dyHKuns Anrepa 323

ko, (2)— @yHKnMA beiityena 333

kei (x), kei, (x), ker(x), ker,(x)—
MoldHuUpoBaHHble dylikuud Kenb-
Buita 322

K (k) — uOJIHBIA 310MUTHYECKUIT HHTCT-
pan 334

K, (2) — MoludUUHPOBaHHIs  yHKuMA
Becceas tpernero poja 322



YKA3ATREJb BAXHEUIIMX OBO3HAYEHUU

li (2) — MHTerpanbHblit .morapx-u?g 333

L, (z) — nHnorapudm Dftaepa 321

L, (2), L (2) —wmHorouaenn Jlareppa
320

L, (z) — mogHOHUMpOBaHHAA (yHKUHA
Cipyse 323

¢ — npcoGpasosanue Jlamaaca 119

M,, ,. (z) — BHIDOXIEHHAA THUEPreoMer-
pHuecKas @YHKuMsA Yurrekepa 333
M — npeobpazopanue Meaanna 267

O, (x) — muoroused Heiimana 323

Pn (X, @) — vxorounen [Hapave 320
P, (x) — mHorouaen Jlexaunpa 320

p ® (x) — muorowaes fxobu 320
Pv (Z), PI:(Z), P!: (x)—'q))'l'"(u"ﬂ \ne'
waHapa nepeoro poaa 321

Q, (2), Q¥(2), QY (x) — dynkunn Jle-
wanipa Broporo poxa 321

Re z —- BemiecTBCHHAA 4aCTh KOMILIeK-
cHOI1 Beanuuan 319

sgn x — 3Hak x 320
si (x), Si (x) — unTerpanbHbIe  CHHYCHI

su:g,,?éz), Sy, v (8) — Oynxunn Jommenn

339

S (x) — pH1erpas Ppenens 334
Sn (bly b21 ba’ bq: z)——324

T, (x) — mHOrounen Yebuimena 820

Uy (x) — mHOrounen Ye6muiuensa 320
U, (w, 2) —dynkunn Jlommenas nsyx
TMepemenHbx 323

Vi(z) 822
V, (w, z)— QyHruua Jlommeas HRBYX
nepemMedHnx 323

Wy, . (2) —BBIPOXIEHHAA THIIEPreoMeT-

Wiyeckan  QYHKUHA YHTTekepa
i} 32
w9 (z) 322
{x} —ueaas vacte x 319
X© (z) 322
Y, (z) — dyukuus  becceas BTOpOro

pona 322

} 2| — MORYJIb KOMHAEKCHON BETHUHHE 2
319

z¥ (2) 822

Fpeuveckulhi andaBur

a
(B) — GuHOMHaTBHBIY Ko3(dutiuent 320

B (x, y)— Gera-Gyuxnua 321
B, 2(p, q) — HenoaHasa OeTa-yHKOus
324

I* (2) — ramMa-dyHKuma 320
"{TQgOCTOHHHaﬂ Itiaepa—Mackeponn

1 (2, x), T (2, x) — HemouHble raMmma-
Pynkuun 334

&(s), (2, a)— n3era-pvakuun 321

90(011), vy Dp@ims, 0y (T[3), ...
ey 83 (U T) — 13T2-OYHKUMH 334

w (%, a) 335

v{x), v(x, a) 335

D (2, 5, v) 321




340

® (a; ¢; 2) — BRIPOXIAECHHBIH CHlIEPreo-
MeTpHYeCKH¥ pan 324

Do )y Py X, y)— BHI-
poXpeHHble  CHIEpreoMeTpHYecKHe
PAnN NBYX iepeMeHHbx 332

@, (...} 2 ..., Zy) — BHIDONK/ICHHDBIH K-
nepreoMeTpHYeCKUi paAn n Nepe MeH-
Hux 332

¢ (2) — aorapHpMHyeckas NPOH3BORUAA
raMma-dyukuus 321

YKA3ATENb BAXHENUIIUX OBO3HAYEHUH

Vioo) 5 ¥)y Ye(oy X, ¥) — BHPOXK-
JieHHble THNEePreoMeTpHYecKue psabl
JABYX uepeMeHHnx 332
o(--.3 24 ..., 2Zp) — BHIPOKIEHHLIN
runepreoMeTpuyeckuii pag n nepe-
MenHbx 332

£(t) 321
Ei(. s % ¥) Eg(--; X, y) — BHpO-

MIeHHble THliepreoMeTpHYeCKHe pA-
I ABYX nepeMeHHBIX 332



NPEAMETHBI#

Anrepa ¢ynkuua 323

Beiitmena ¢ynkuua 333

Becceas unrerpaibHas ¢yHkuus 322
— (yHKnHs BTOpOro pona 322

~— — MonMdunvpoBaHHana 322

— — mnepeoro poxa 322

— — Tperhero pona 322
Bera-pynkuus 321

— HeMonHan 324

BuHomuaabuble Kosdduunents 320

Bebepa dynkuus 323
BT® 319

Famma-pynknus 320

-—, lorapndmuyeckas npousdsolHas 32!

— HemnoJHaa 334

lerenbayspa muorouwnen 320

nnepreomerpuyeckan QyHkuua 323

— — Yurrekepa BhipowkIeHHas 333

lCunepreomerpuyecknit pax Faycca 324

— -—— IBYX liepeMeHHbix 332

— — Kymwmepa BbipoxaeHHbIl 324

— -— MHOTMX nepeMeHHhXx 332

— — o606uiennniyi 323

I"maBHO® 3HaueHHe MHTErpajia B CMbIC-
1e Komn 319

HMzera-dyuxuus Pumana 321
Huaorapudm Dittepa 321

Muterpan Ppenenn 324
Wurterpanbhas skcnoHenta 333
Wnurerpanpnbit kocuuyc 333
— Jnorapugpm 333

— cuiyc 333

Keabsuna ¢gynkuuu 322
~ — MOAM(pHuMpoBaHHbie 322

YKA3ATEIJb

Koanycénpeo6pa303aHue Pypee 13,

]

anre6pavueckue ¢ynkiu 17
ramma-QyHknun 45

, runepbonnueckne QyHximn 37
rorapudmuueckne GyHkiun 26
—, obpaTHbie TPHFOHOMETPHUCCKIIC
byHknuy 36

—, obmne dopmyan 16

—, OPTOrOHATbHBIE MHOFOUACHW A3
—, roKa3aTeabHble Gynknuyd 23
—, CTEeMeHn ¢ JI00BIM  HOK#A#1¢-

P

aem 19
— —, TpUroHomMeTpuuecKue (ynk-
unn 27, 31

—, byukuun becceas 47, 54
—, — Jlexannpa 46
Komn raasHoe sHauenve 319

Jlareppa MHorounensr 320
Jlannaca mpeo6pasosanue 119
Jlaypuueana panp 332
Jlesxxannpa mHoroyien 320

— (QYyHKUKH BTOpOro gona 321
— — mnepsoro pona 321
Jlommeas ¢yHkiun 323

— — IBYX lepeMeHHBIX 323

Mak-Pobepra E-¢pvukias 324
Meitepa G-dpynxkuva 325

— -—, HacTibie cayyaum 325—331
Mennnna mpeoGpaszoBanue 267
Muorounen [eren6ayspa 320
Jlareppa 320

Jlexanapa 320

Heitmana 323

Yebumena 320

[ITapase 320

dpmuta 320

fAxobu 320

P

Heitmana mHorounen 323



342 TIPEIMETHHIIT YKASATEND

Ob6pathoe npeo6pasosanne Jlamtaca
i
— — —, BBIPOWJEHHbIE IHITEpreoMer-
puueckue dynxunn 259
— — —, TaMMma-OyHKIHA 233
— — —, runepboauyeckne hYHK-
uny 228
— — —, THHepreoMeTpuuecKas QyHk-
udsa Faycca 257
— — —, n3eTta-PyHkuus 233
— — —, MHTerpajlbHas NOKa3aTelbHas
byHkuna 236
— — —, UppauucHaibHbie aarebpau-
yeckue QyHkumn 210
_ —2 —, JAoTapudmUuecKue GYHKUUY
4

— — —, MOJIHQUUMPOBaHHbIE  (QYHK-
unu Becceaa 245, 247

— — —, HenoJaHas raMMa-gytkuus 233

— — —, o6o6uieHHble  THHEPreoMeT-
pHueckde @yHKUMM 262

— — —, obmue dopmyan 205

~ — —, OPTOTOHa/NbHbie MHOTICYJeHbl
232

— - —, HOKa3aTeIbHbie QyHKilny 217,
220

— -— —, pallUCHalbHbie GYHKUHH 207

— — —, CTEe1eHN C NPOU3BOMLHBIM 110~
kazateleM 214

~ — -, TpUroHoMerpuueckue QyHK-
unn 227

— — —, Tara-QyHkunu 264

— — —, @yvuxunn Beccens 242

— — —, — Jlexanapa 240

— — —, — olunbok 236

— —, — napaboaHyeckorc uHJINH-

Ipa 255

— — —, 3mannTHYECKue bynkuun 264

— — Meuamuna 13, 267

— — —, aare6panveckue yHkuny 298

— — —, ramMa-gpyurnua 303

— — —, nm3era-dpyukuus Pumana 303

—— — —, CTElIeHN C NPOU3BOJIbHBIM M0~
kasatcaem 298

— — —, dynxunn Beccexs 309

Onepaunonnoe npeicraBienne GyHk-
uun 119

Onepaunonnsiit o6pas ¢pynrunu 119

Oproronaanusie MHoroyaens 320

Mocrosnnan Ditnrepa—Mackeponn 320

IlpecGpasoBanne Jlanaaca 13, 119

— —, aare6panyeckue @yHkuuu 124

— —, BHIPOWICHHbIE [HHEPreoMeTpH-
yeckue QyHKUMY 193

[lpeo6pa3osane  Jlanmaca, ramma-

Gynkuua 159

—, runep6oanucckue Qynkunn 148
—, riImepreoMeTpuueckans QyHKUUA
laycca 191

—, — — MHorux uepcMcHumx 200
—, MHTerpainHas  00Ka3aTejlbHas
bynxuusa 161

—, — @yuknus Becceast 185

—, JrorapugpMuveckan dynknus 136
—, MOJIUQHUNNPOBaHHbIe  QYHKILUH
Becceasn 176, 180

—, 06001L1eHHbIe FUNEpPreoMeTpuye-
ckue pynkuuu 193

—, o6paTHbie runepGonnueckue
dynkuun 152

—, -~ TPHrOoHOMerpHvecKkne GYHK-
nun 147

1—5, OpPTOrOHAMbHbIE MHOrCu/eHbl
Q9

—, o6wne gopmyan 120

—, nokasateabubie yHxunn 133
—, CTelleHH C MPOU3BOILHHM MOKa-
3atenem 127

—, crymeHyathie gpyHxiuny 13|

—é TpUroHoMeTpHUecKHe (QYHKUNY
13

—, dynknun Beccean 164, 172

—, — Keabsuna 183

— Jlewangpa 162

— Jlommens 185

— omubox 160

— napaboanueckoro UMAMHIPA

189
—, — Crpyse 185

Mecanna 13, 267

—, aarc6paunvcckue QyHkund 269
—, ramma-dpyHkrunn 283 '

—, ranepbomiveckne dyHkunn 282
—, JorapudmMudeckne GyHKunn 274
-, obparnbie riiepGoanueckme
dyuxnun 282

—, == TPHI'OHOMCTpHYECKHE (YHK-
uMn 277

—, obiue dopMyan 268

;—, OpTOrOHAMLHbE M{IOFOY/I€HB
—, nokasareabHble GYHKUNH 273
—, CTelleHH C MPOH3BOJbHBIM MOKa-
3atenem 269

—, TPUrOHOMETPHYECKUE (YH KUK
277

—, oyukunn Beccean 286

—, — Jlexannpa 283

Pypoe 14

— 3KCMOHeHUMalbHoe 13, 14



MPEAMETHBIN YKA3ATRE/Ib

Pumana nsera-gpyvukuun 321
Pan Jlaypuuenaa 332

Cunyc-npeobpasoBanue Pypve 13, 14
— —, aarebpauyeckne GyHguun 64
— —, ramma-dynkuun 92

— —, runep6onnyeckue dyuximn 85
— —, JdorapudpMuueckne dyuxunu 75
— —, O6paTHbIC TPUTOHOMETpHYECKUE

¢yHxnun 84

obwme opMyan 64
OpTOronaIbHbie MHOroyacHu 91
noKasaredbHble QyHKunn 71

—, CTCHCcHN C Mo6GBIM  TTOKaaaTeneM

— —, TPHIOHOMCTPHYECKUC  (yHKILUH
1

— —, dyukunn Becceas 95, 103
— —, — Jlexwanapa 94

Crpyse dyukwia 323

— — womubminpoBanHaa 323

Tara-gpynxunn 334
— MoaudinpoBannsie 335

Yurtexepa runeprecoMeTpHyeckas QyHk-
M BupoXaCHHaR 333

dpenens nurerpaa 324
dynxunsn Amrepa 323

~— bBe#itmena 333

— bBecceas 322

— — BTOpOro popa 322

— — MoludHLUpOBaHHan 322
— — ucpBoro poia 322

— — TpeTbero popa 322

— Be6epa 323

343

Pynxunns, BHIPAKAOILAHCH
G-pyuxumo 329 — 331
Keabsuna 322

— MomupuuupoBaHHas 322
Jlewannpa 321

Jlommeasn 323

— IBYX ncpemeHnnix 323
omubok 333
nmapaGoauyeckoro nuauHIpa 333
Crpyse 323

— moaudunnposannaa 323
Yurrexepa 333

sa1anunTHYEeCcKaa 334

d>y;;be | Kocunyc-npeo6pa3dopanue 13,

uepea

y
— cuayc-npeobpasosanne 13, 14
— 3KCIHOHEHNMaTbHO® NpeobpasoBanye
13, 14

Ye6mmena MHorousen 320
IHlapabe muorounen 320

diinepa nunorapudm 32!
dtaepa — Mackepony noctosannas 320

JkcnoHeunaabaoe  npeobpasoBanue
Pypre 13, 14

~— -— .-, BHCUIHC  TPAHCHCHIEHTHBIE
dyukupn 117

— — —, obue dopmyartr 112

— — —, 9JAeMecHTapHe Qynxumn 113
daanntuyeckan QyHKuus 334
Danunruyeckuf uHTerpan 334

— — noaHu# 334

dpmuta mHorounen 320

AAko6u mHorovaen 320
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