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AHHOTAUUG

Hacrosmas kuura npepcrasiager co6oii MOHoOrpadguio,
NOCBSLIEBHYI0 CyMMHDOBAHHIO PacXOpAllMxCsA panoB. Omna
CONEPKHT OGMHpPHHI HCTOpHYECKHH 0630p Bompoca,
KpaTkoe BBEIEHHe B OGHIYIO TEOPHIO CyMMHPOBAaHHA PAIOB
H DNORpo6HOEe HCCAENOBAHHE DPAJA KOHKPETHHX METONOB
cymmupopanua  (MetondB UYesapo, AGens, Bopouoro,
D#inepa H Ap.). o .

Kpome TOro, 3mech paccMaTpHBAIOTCH - APHIOXEHHI

- TEOPHH K 3ajadye IEePEMHOKEHHA DSIOB, K HCCIEJOBAHMIO
dopMmyas cyMmupoBanus OSfinepa-MakiopeHa, K aHaNHTH-
4ecKOMy MPOAOMKEHHIO (YHKIWMH, K CYMMHPOBAHHIO PSAOB
dypbe H K HAXOXKJCHHIO 3HAYEHHH ONIpEAENEHHBIX HH-
Terpaios. .

Knura paccuutana Ha MaTeMaTHKOB -— HayYHHIX paGor-
HHKOB, aCMHPaHTOB H CTYJCHTOB CTAPLIHX KyPCOB — H Tpe-
Gyer aas CBOETro YTEGHHsA 3HAHHA TeOpuUH (YHKuMH jeficT-
BHTEJbHOTQ H KOMILIEKCHOTO NepeMeHHoro. B HekorTopmnix:
CBOHX pasfielax OHa MoXeT GbiTb TAKXKe HoJe3Ha AJs TeX
HHIKEHEePOB, KOTOpHie BCTPEHAIOTCA C PaCXOAANMMUCA ps-
ZaMH,



NPEOUCJ/JIOBHE PELJAKTOPA

[Moxany#t, HU OfHA MaTeMATHYeCKas MNUCUMIVIMHA HE HYXKMAETCH TaK
B 0030pHO#H MOHOTpaduM, KaK TEOpHS CYMMHPOBAHMA PACKXOAALUMXCA PALOB.
[ocesuwensass eff MypHANbHAA JUTEPATYpPa HENPEPHBHO YBENTHMYHUBAETCS
i noutH HeoGospuma. Hekoropble TeopeMbl RO TOro ob6pocnu o6o6uie-
HUSIMM, BADMAHTAMU M AHANOraMH, YTO BO BCEM 3TOM Jjecy TPYAHO OpHEH-
THPOBATHCS 6e3 XOpOLIero myresoguTeNis. YaCTHYHO STy pPOJb U BHIIOM-
naer kuura [. Xapau ,Pacxonsumecs psaw“. Yurarens Halijer 3mech
oOmupHER ucTopudeckult o63op sonpoca (ra. I—Il), kpatkoe BBeneHue -
B ofulyl Teopuio cymmupoBaHus panos (rn. [If), moapoGHoe uccrenosa-
HHE MHOTHX KOHKPETHHX MeTofoB cyMmupoBarus (ra. IV—IX), usmoxe-
Hie Teopun Bumepa m ceo#icTB xaycpopdosckux cpepnux (ra. XI u XII),
a TaKxe HeKOTOpHle npunoxwenus teopuu (ra. X u XIII).

ITOT TepeveHb [MOKA3BIBAET, UYTO B KHUTE 34TPOHYTH J4JEKO He BCe
BOTMPOCH TEOPUM CYMMHPOBAHMS psitoB. Hampumep, aBTOp OrpaHUYMBAETCSH
onpenenenreM abCoOMOTHON cyMMmupyemoct# 1o Yesapo U He M3YyaeT 3TO
nouatue. Jlanee, aBTOp COBePIIEHHO He pPacCMATPHBAET CYMMUPOBaHHE
ABOMHHX M KPATHHX PAfoB. BosHukawowmue 3mech creuuduueckue TPyn-
HOCTH HEe HAULIM HUKAKOTo OTpaweHust B KHure. Haxonen, asrop mpocto
Tpolies MEMO BaXHOH obuieft TEOPUM CYMMHDOBAHUS OrpPAHUYEHHBIX IO-
- ClIeI0BATE/LHOCTEH, PASBUTOM TVIABHBIM 0GPA30M MOJIOAHM COBETCKHM MATe-
*MatukoMm A. JI. Bpyano. Ilpunoxenns Teopun CyMMupoBanus K pagam dypoe
'Pa3BUTHL HENOCTATOYHO NOAPo6HO. Hampumep, aBTOp He M3araeT BaXHHIX
uccnenosanuit . E. Menomosa, C. M. Huxoasckoro u C. M. Jlosun-
CKOT0 MO 9TUM BONMpocaM. B OCHOBHOM KHHra NOCBsIIEHA UCCAENO-
BAHHI0 KOHKPETHHX ,K/IACCHYECKHX“ MeToaoB cymmuposauus. Ho u 3mech
H3/0)KeHHe He fBJAETCH HCUepnuBarmuM. B vyacTHOCTH, aBTOp He pac-
CMaTPUBAET COOTHOLUEHUST MEXNY METONAMH CYMMUDOBAHUS NPH HENPEPHIB-
HoM ¥ juckpetHoM wusmeHenud mnapamerpa (M. IT. Llernos), a Takxe
BaxHe#Ine MeToan Cymmuposauus C. H. Bepumre#ina-Porosunckoro, usy-
vennrie C. H. Beprmrettnom, B. Porosunckum, ®. M. Xapumnanse u npy-
ravu. K kuure mpuioikena Mod 0630pHas cTaThi ,MeTONH CyMMHDOBA-



6 MPEAUCTIOBUE PEJAKTOPA

Huss C. H. Bepumre#ina u B. Porosunckoro“. Pepakuus 0TKasaniach oT
MBIC/IM JATh TaKxke 0G30pHHE CTATHY, HOCBAIEHHEE OOLIeH TeOPHH CYMMH-
POBAaHUSl OTPAHMUEHHHX IOCHEIOBATENBHOCTE! W CYMMHUDOBaHHS DSI0B
dypre, TAK KaK 9TH TeMH OYeHb OGIIMDHH, ¥ HUX paccMOTpeHHe Tpebyer
[pUBIEYEHHst CPeACTB (YHKIMOHATBPHOTO aHANM3A, UYKABIX MOCHELOBATENb-
HOM TeopeTHKO-(pYHKUMOHAIPHON TOUKE 3peHus aBTopa.

Kak wmssectno, B 1901 r. I'. &. BopoHo#l BBe/N B paCCMOTPEHUE METOJL
CYMMHPOBAaHHA, onpefensgeMudt dopmynok

__PuSot Pttt ... +PoSn
Pot o1 ..o+ Py

Wn

OnHako B MHOCTPAHHON MaTeMaTH4eCKOH AMTepaType 3TOT METOA CyMMH-
poBaHMA HeNpaBWILHO HasHBaeTcs MerodoM Hepaynna, xora Hepmywn
paccmorpen ero Tonbko uepe3 18 mer, B 1919 r. B macrosumem mnepe-
BOJE STOMY METOLY IPHUCBOGHO MCTOPHYECKH IPABHJIbHOE HA3BAHME Me-
moda Boporozo. Janee Xapau cpasblBaeT Takme ¢ uMeHeM Hepaymaa
METOJ CYMMHMPOBAaHMA, oOIpelenseMHil (Gopmymoh

6. = PoSotPiS1F .. 4 PuSn
" potpit ..o+ Pn

>

DroT MeToA BCTpedaercst yxe y Dopens B ero mMoHorpaduu, BeuLejfuied
B 1901 r., ¥ OTHOCHTCS K TOMY THIy METOAOB, KOTOPHE GBUIM BIOCHE[ -
cTBuM moxpo6Ho u3yueHn M. Puccom. I[lostomy nng maHHOro MeTona
B TIepeBOjie NPUHATO 00O3HAyeHHe (R, Pu)e

CnenaeM Temepb HECKONbKO 3aMEYAHHH MO MOBOAY HCTOPHH BO3HUKHO-
BEHUSt M Da3BUTHUA TEODUM CYMMHPOBAHMA pacxoaswuxcs pagoB. OcHoOBO-
TONIOKHUKOM TEODHM CYMMHPOBAHMS pAfOB siBasercs Jleosapn Diuep.
Mnuorue marematuku XVII u XVIII BexoB (Jle#6uun, Beprynnu, Nanam-
Gep, Jlarpawx u 1p.) Hoaro W Ge3ycrneliHo CHOPHIN O TOM, 4eMy pasHa
cyMma pacxodsue2ocs pada. DWiep NMepBHY TOHAN, YTO 3a4ayd NOCTa-
BJACHA HENPABHALHO U YTO HYIKHO CHPAlIMBAThH: KAK ONpedesums CYMMmYy
pacxodaujezocs psda? Ou numer: «M BOT 4 rOBOPIO, YTO BCH TPYAHOCTD
KpoeTcsi B HA3BAHUM ,cymma“. [leHicTBUTENbHO, e€Cld NOJ ,CyMMOH“ psna
TOHUMATE, KK 3TO OOHYHO NENAeTCH, PE3yibTAT CIOMEHHS BCEX €ro umne-
HOB, TO HET HHUKAKOTO COMHEHHS, YTO CYMMH MOXHO INOJYYUTh TOJBKO
ans T8X GECKOHEUHHX PSIOB, KOTODHE SBAAIOTCA CXOAAUIMMHCH M IAIOT
Des3yasTaTH, TeM Gonee GIH3KUE K HEKOTOPOMY ONpPELeNeHHOMY 3HAUCHHIO,
qeM Gombuie. YIEHOB CKIaANBagTcs. Pacxonsimuecs xe PANH, YIEHHM KOTO-



NPEAUCTOBUE PEIAKTOPA 7

pHIX He yOHBAWT ..., BOOOWe He GYyAyT UMETb HHKAKHX ONPENeeHHBIX
CyMM, €CIM TOMLKO CJOBO ,CyMMa“ MOHMMAeTCS B CMHC/E pe3yabrata
COMEHUA BCEX YJIEHOB,

ITUX 3aTPYAHEHHH M KaM(YUMXCH TPOTUBOPEUMH MBI COBEPILIEHHO U3-
6e:uM, ecltd MBI IPUMUILIEM CJIOBY ,CyMMa“ 3HaueHMe, OTJIMYHOE OT OOBIY-
HOTO. A MMEHHO, MBI CKaXeM, 4TO CY.MM@ HEKOTOPOro GECKOHEYHOro
pALa eCTh KOHEYHO® BHIPANEHWE, M3 DA3IOKEHHS KOTOPOTO RO3HUKAET
aToT psit ... [lpu arom corsauienuu, ecau psf OyAeT CXOAAUIUMCS, TO
HOBOT OfIpejie/ieHHe CJI0BA ,CyMMa“ cosnagaer ¢ OOBYHHM, a TaK Kak
DACXOASNINECH DPHAB He HMEIOT HUKAKOM CYMMBI B COGCTBEHHOM CMBICHE
C/IOB4, TO K3 3TOIC HOBOIO ONpEIeTeHusi lle MPOMCTever HUKAKHX He-
yno6ers. IIpuHsas 210 onpeieneHne, Mbl CMOXEM COXPAHUTL BBICOJBI I0Jib-
30BAHUA PACXOMSIMUMUCS DSAAAMH M B TO e BpPEeM B3aUIRTUTLCH OT BCA-
yeckux o6Bunenuit» (JI. D i ue p, Nuddepesnnansnoe ncuucnenue, TUTTJI,
M.—JL., 1949, crp. 101). )

Kak BUAHO M3 5TOH LutaThl, TOUKA 3PEeHUH DHjepa Ha pacXousiluecst
PALH BIOMHE COBPEMEHHA: PACXOAAUIMECH DANBI HE UMEIT CYMMEl B OOBIY-
HOM CMBHICHIE 3TOrO CJ0BA, OJHAKO BO3MOXHO [aTh HOBOE OMpejeleHde
CyMMH psiga (MBI GBI CKa3agu: ONpeeNeHHEe MeMmooa CyMMUPOBAHUSL Psi-
008), MpUMEHUMOE KK KO BCEM CXOAALLMMCH PALAM, TAK M K HEKOTODHIM
PACXONAIMMCS DSAAM; TIPH STOM OT ONpEAeNeHds HYXHO I0TPeGOBATD,
yro6H A1 CXOASIIMXCS PANOB HOBAsl CyMMa COBMagana ¢ oOnuHOH (MBI OB
CKA3aM: METOL JOMKEH GHTh pezyasapusis). UTo e Kacaercs KOHKPeT-
HOro ompeneneHus dfnepa ,cymma HEKOTOPOT0 GECKOHEYHOTO DANa eCTh
KOHeYHOEe BHPAXEHUe, U3 PA3NOXKeHHS KOTOPOro BOBHHMKAET 3TOT PSL“, TO
OHO €ill¢ HELOCTATOYHO YETKO M JIETKO MOIVIO NPUBECTH K MPOTHBOPEYHSM.

D1y BHCKA3HBAHMA DHaepa AoJAroe BpeMs He OblIM MPABHIGHO TOHATHL
H COCOBCTBOBAMN HEKPHTHUECKOMY NONYLIEHHMIO B aHANU3 PACXONALINXCH
PANOB M OCHOBAHHHIX Ha HUX paccympeHufl. J(OCTATOUHO OTMETHTb, 4TO
B Goapmiom Tpakrare Jlakpya 1o aub@epeHUHanbHOMY ¥ HHTErDabHOMY
ucuncnenmo (Hayano XIX Bexa) BoBce He QUrypupyeT TNOHsTHE CXONHU-
MOCTM Dfa M HE H3JAralTcs M3BECTHHE K TOMY BPEMEHH IIPU3HAKH
cxopumocty (npusHak Jle#Guuua, npusnak [anambepa u npusHak, KOTO-
pHY Temeps 4aCTO HA3HBAOT HWHTErpanbHEM npusHakom Kommm). ITocre
NpoU3BeNEHHOTO B Hepsoit nosoBure XIX BeKa KPUTHUYECKOrO NEpPecMOTPa
OCHOB aHA/MM3a PACXOAAIMECS DAAS OBUIM MOUTH TOJHOCTHIO M3THAHH M3
matematuku., OIHAKO OHM BCE e BCTpeyaroTcst Kak y Kowwm, Ttak u
B Gonee nosnuee Bpems, Hanpumep y Jlareppa.
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CoBpeMeHHast TeOPHA CYMMHPOBaHHS DACXOJSIUMXCA DPANOB Havana
OypHO pa3BuBaThcsl B KoHHe XIX — wauane XX Beka. DTOM¥ 3HAUHUTENbHO
CoCo6CTBOBANO TO OGCTOATENLCTBO, UTO BHIIBUIMCH CB3H DTOH TeOpUH
C APYIHMH MaTeMaTudecKumu pucumnauHamu, Tak, Yesapo (1880) mmen
CBOM METOIb CYMMHMDOBAaHHS B CBSI3M C PacCMOTPEHHMEM 3ajaud O mepe-
MHOweHnu panos; Bopens (1895—1901) usyuan ,merox Bopena“ p cBssm
C HCCRHefOBAHMEM AHAMHTHUYECKOTO INPOAOMKEHHs] (MYHKUUE; HAKOHLIL,
JI. dettep (1904) mokasan, Kakylo INOJb3y MOXET IPUHECTH TEOPHsT CyM-
MUPOBAHUA DANOB Teopuu psinoB dypse. DTOT mepuoj B OCHOBHOM 3aBep-
IHJICA BHIXOLOM B CBeT NepBOi o0OsopHoit moHorpaduu Bopens (1901),
MOCBALEHHON pacxoasmmmMcsa psnaM. Ilocne 3Toro Teopus pacxomsiUXCS
PAOB CTaja AOCTYNHOM It IMHPOKOrO Kpyra MaTeMATHKOB, W ee Pas3BH-
THe GOJbIIE HE OCTAHABIMBAIOCH.

C. b. CmeuruH.



3AMEYAHHA OF OBO3HAYEHHAX

3nech TPUBOJATCA HEKOTOPLIE YC/AOBHBIE 06025Ha‘{EHHﬂ, 4 TAKXE€ XOopouwo
HW3BECTHRIC DPe3y/bTATH, HE . BBHIIAENIEHHLIE B TEKCTC KHHUTH,

Teopema Crupiaunra.
B § 13.11 nokasmBaercsi, yT0 A5t GOJBUIAX BEUIECTBEHHHX X

togT (x4 1) = (x -+ 5 ) log x —x + 5 log 2+ 0 ()

u BOOOUIE

logT'(x-1) =(x+—;—>log‘x—x+llog 2w -}~

+ E E;' 27'] )IQBr xwr-1 +0 (xﬂ”l)

Atu PopMYIH Y4ACTO MPUMEHSIOTCS M B NPE/ILIECTBYOMX TIiaBaXx. Bropas
u3 HUX B § 6.10 mpuHHMaercs 3a W3BECTHYIO W JJIA KOMIVIEKCHHIX X (CM.
Yurrexep u Batcon, 12.33).

BusomunanpHbie K03pPUIHEHTHI.
g n=20,1,...,
(a)__ a@=D.. (—=ntD

n n!
<n+@>___(3+1)(5+2)---(@+fl)_(n+5>
B n! “ n })°
W3 teopemst Crupsunra caeayer, uyro npu B=—1, —2, ...
("3)= F(H—i—l) +Z€sn‘* PO (7P,

OGo3HayeHHe CyMMHUPOBaHUS.

p
N f(n) osmavaer X f(n)

mpu B< o MOL STHM MOHWMAETCH HYb.
CuMBOnl ¥, 63 YKasaHHst NpEJENOB CYMMHPOBAHMS OOBIYHO O3HA-
(e

[eo]

qaer 2, UIH 2, eCcaM Hy/JeBOf yieH He OmpejeneH; HO WHOFAA €My
0 1 ‘
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npugaercs u Apyro#t cmwica. Cornamenus o6 ynorpeGiennu cumpona
ycraHasauBaloTcs Ha ctp.-61, 126, 169, 178, 206, 257, 269, 283, 292,
298, 395, 440—441 u 458,

Pasnocru:
Aty =up—ttyyy, Duy=u,,

Aky, = AAR"1y,, k=1, 2,...),

CorjameHus, OTHOCSIKECS K WHTET PUPOBAHHIO,

»nterpupyema B (@, ) osnavaer; ,uHTErpupyema B cmuicae JleGera
B (a, 0)“,

Bce paccmarpuBaembie QYHKUMK TIPEATIONATAOTCH M3MEPUMBIMU, TaKuM
00pa3om, eciu, Hanpumep, (4, /) eCTh KoneuHwf uuTepans, To ,f == 0 (1)
B (@, 6)“ Bneuer, uto ,f unterpupyema s (a, )¢,

X

(=]
f 03Hauaer Iimf, €C/Id 3TOT Npejies CyleCTBYeT, T. €, eCJM MHTe-
0

X> 9

pan cxonutcs.
CumBoJI f 6e3 yKazaHusl NPENENOB HHIETPUPOBAHUA OOGBIUHO O3HA-
o0
yaer f , HO MHOTJAa eMy npupaercs u Apyrod cmmica. Cornaumends o6
0
ynorpe6ieHul CHMBOJA f yCcTaHaBauBaOTCA Ha CTp. 26, 71, 128, 143,
148, 173, 198, 211, 269, 293, 318, 352, 366, 403, 406 u 416.

Knaceot L u L7 (r>0).

»f npunapnewur L7 (@, 6)¢ osuauaer: ,(f usmepuma u] |f|" unTErpu-
pyeMa B (@, b)“.
of UpuHamnexut L o3Hayaer: of npunagnexur L!¢. Takum

(oo}
o6pasoM, ,f npunainexut L (0, co)“ paBHOCHILHO ,,f fdx abcomotHo
0
CXOLUTCA“,
IMocrosHHbIE,
[lponucune 6yxsu, Hanpumep H, K, ..., yNoTpeGAsioTCs Adast 060-

BHAYEHUA UHCEN, HE 3aBUCAWMX OT PACCMATPUBAEMHX MEPEMEHHBIX; OLHAKO:
OHH HE 06433TeNbHO COXDAHSIOT B KAWIOM Ciyyae OJHO H TO e 3HA-
ueHHe,
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0, 0;, Oz, 0 u ~.

Ecmn © >0, To
of =0 (9)“ osnavaer ,|f|< Ho“,

of = Or (¥) [wmn Og (¢)] osvavaer ,f>—Ho“ [um < He),
‘ ?
»f =0 ((?) “  o3HaAyaer »{Pi - 0“,
an (P(‘ O3Hayaer ”.'C-E—__) 1¢ ;gr.).

CuMBON ~ YHOTIJ66IIHGTCH TaKXe B CMBICIE ,UMEET A4ACUMITOTUUYECKUM

panom¢, ,umeer psaoM Pypee“ m ,ecTb mnpeobpasoBanue Pypre mIT“.

3Hak Xx.
npu x:=£0,

x
0 mpu x=0.

Henas yacrp X.
[x] o3HauaeT anreGpauuecKu HauGoJblUIeE LE10e YHCIO, HE MPEBOCXOAL -

uiee x.

*) Pasymeercsi, 31eCh ¢ MOXET ObiTh H OTPHLATENBHOH.
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BBEJEHHE

1.1. CymmMa psga. Pay

;“n=ao+a1+“2+
HA3HIBAIOT CXOORUUMCST K CYMME S, €CIIM €r0 ,4acTHUHBIE CYMMBI®

Sn=dota+...+a,

CTPeMATCsl K KOHEYHOMY Mpeneny S, KOrja n —» 00; DPsif He CXOAsAuuics
HA3BIBAIOT pacxodguumcss. Tax, psafbl

(1.1.1) l—14+1—1+4...,
(1.1.2) 1—2-4+-3—4-...,
(1.1.3) 1—24-4—84...,
(1.1.4) 1—1t4-21—314 ...
(1.1.5) I+14141+4...,
(1.1.6) _ 1+2444-8+...
pacxoaarca. Psanl

(1.1.7) . 124 .,
(1.1.8) %"’—}—cos@—[—cos 261 ...
pacxoiarcs ans BCeX BeulecTBeHHHX 0, a pan
(1.1.9) sin 6 -} sin 26 4~ sin 36 4~ . ..
PACXOAUTCS, 34 MCKMIOYeHUeM 3HaueHui 0O, KPaTHBIX 7, KOrAa OH CXOJQHMTCS
K cymme 0.

Onpenenesnss CXOAMMOCTH U PACXOAHMMOCTH OTHOCATCH Temepb K die-
meHTaM aHanu3a. CyTb 9THX MOHATHH Gblia W3BECTHA MaTeMaTUKaM M [0
Hriorona u Jle#6uuua ((axtuuecku yxe ApPXMMENY); H BCe BBIIAIOLIKECS
MAaTEMATHKM CEMHALUATOrO M BOCEMHAXUATOr0 BEKOB, Kak Obl 6e33a6OTHO
HH O6paliaInCh OHM C DPAAAMM, AOCTATOYHO XOPOINO 3HAMM, CXOAATCH JH
ynorpebasemble UMy paasl. Ho mume ¢ smoxu Kowwn ompenenenust cxo-
IUMOCTH M PACXOLMMOCTH CTanu (GOPMYIUpOBAThH SBHO M B 0OOIeM BHie.



14 BBEJEHHME fra. 1

Heoton u Jle#tGHuM ~— nepBhle MaTEeMATHKM, CHCTEMATHYeCKH MOJb-
30BaBIUMECH OECKOHEUHHIMHM PHAAMH, — HE HMeNH AOCTAaTOYHHX Nobymie-
HU# K yNoTpeOieHui pacxoisiiuxcad panoB (xors JlefiGHuu wuspenka
Kacanca ux). Takue nOOGYyMAeHHS CTaJM YMHOXKATHCS C PACHIMPEHHEM
aHa/IK3a, ¥ BCKOpe OOCHApYMHMIOCh, UYTO DPacCXOMSAUIKECs DSIAB IOJE3HH M
YTO HEKPHUTHYECKM BHIIOJHSAEMBle HAA HUMH JHeHCTBHS YacTO MNPUBOJAT
K BAXHBIM Pe3yJNbTaTaM, CHPaBeJVIMBOCTH KOTOPHX MOMET OBiThb 34TeM
NPOBEPEHd HE3aBUCUMHIM myTeM. HeCKOJbKO IPOCTHX IPHMEPOB STOMY
6yner JaHo B crepyloilem naparpade; B ra. II M npusemem Apyrue,
BECbMA BawHBle, NpUMEPH M3 PaGoT KAACCHKOB aHANM3a.

1.2, HexoTopble BHIYHCJEHHS C pacxXosmuMHuca psagaMu. Kax
W3BECTHO,

(1.2.1) I xdatd o=

npu |x| < 1. [IpencraBaserca OYEBMAHEIM, YTO CHM MHl HOXelaeM NpH-
MHCaTh ITOMY DALY ,CYMMY“ (B KaKOM-JIMOO CMBHICHe) JJist APYTHX 3Haue-
HUft X, TO 2Ta CyMMa AOMKHA GHTb (HOpMalbHO TOH xKe. [leHCTBUTENBHO,
1) 6e0 OBl BecbMa HeyHoGHO, ecii Gbl OpMy/a MEHsIACH NIPH NEPEXOone
K APYTUM CiyyasM; 2) eCTeCTBEHHO OXHIATH, UTO CyMMa § JOJKHA YIO-
BJCTBODATH yDaBHEHUAM

s=ldxt L3 L. . =14+x(1+xF 22+ .. )=1+xs,

u 3) neBas vacth Qopmyan (1.2.1) ecTb pe3yabTAT BHIIOJHEHHUS NENEHHS,
YVKa3aHHOTO B MPaBOH UYACTH, TAK YTO BO BCAKOM Cilydae HMERTCH TAKOH
CMHICA 3HAKA , == “, KOTOPHIH JaeT BO3MOKHOCTL cuuTaTh Qopmyny (1.2.1)
BEPHOM Il BCEX X.

(1) Ipumem, uto dopmyna (1.2.1) BepHa, B HEKOTOPOM CMBHIC/E, A
BCEX X (3a MCKJIOUYeHHeM, OBITb MOXET, 3HAYeHHs X == 1, oueBHAHO, TPeX-
CTaBJSAIONIETO CIelHalbHEe TPYAHOCTH), B NO3BOMMM cefe OnepupoBath
¢ 910¥ QopMy/oit B COBEpLIEHHO HEKPHUTHUYECKOM AyXe.

[Monaras x == e, roe 0 < 6 < 2n (rak wro x =~ 1), nonyuaem

(1.2.2)  1fefeit .. =

mw=gt+gcey

oTKyna

(1.2.3) & +cosbcos 204 ... =0,
(1.2.4) sin0 —4-sin26 .. -512— tg-g
st 0 < B < 2. 3amenss O wa 6=, moayuaem

(1.2.5) 5 —c0s0J-cos 20— ... =0,

(1.2.6) sinf—sin 20+ ... =+ tg o
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s

as —=n < 6 < w dopuyna (1.2.5) mpu H =0 naer

(1.2.7) I—l I — 1. =

(2) Byaem Temepb moBTOpHO Au(depenuuposats (1.2.5) u (1.2.6)
no 8. Mu noaydum

(1.2.8) D(—1)n-takcosnh =0 (k=1,2,...; —x <8< =),
1

(1.2.9) D(—1)r-1n2k+1sin nf =0,
1

- . d\2x 1 i}
(1.2.10) 3 (— 1) 1n% sin nf = (— 1% (%) Zig,
1

< d\2k+1 1 ]
(12.11) ¥ (—1)m-1n2e+i cos nh = (—1)k (Eé) Sigy
1

—— mocaeauue TP dopMyas s B=0,1, ..., — = <0 < n, Ilosaras,
B vactwoc, =0 B (1.2.8) u (1.2.11) u 6 =7 5 (1.2.9) u npuuu-
“qg BO BHMMaHHe, uTo pspoMm Taiaopa nas %tg—g— CILY KHUT '

IR\ oret
gy = X oy Bt
0

8] —

rue B —uucna bepnyam, nojydaem
(1.2.12) 12%—0% - 3% — " =0 (k=1 2,...),
' 9%k+2__ |
(1.2.13) 1%+1 —2%+1 L | | = (_1)"_W+-2—Bk+l (k=0,1,...),
(1.2.14) 12%+1 - 32+1 L 5%+1_— =0 (k=0,1,...).
AmnanornynsiM 06pasom, HCX0Ad U3 QOPMYJIE

. : el 1
(1.2.15) el — 80 |- b = g = g Se¢ B

K NpHHEMAA BO BRUMAHHE, uTO
o E, 02
\Y £
ech==1 -
sec l 24 DIk
1

tae E; —uucia Jiiepa, nonyyuM dopmyiast (1.2.14) u

(1.2.16) 1% —3% L 5% — .. =L (—1)E, (k=12 ...).
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3amerum nomyTno, 4to Qopmyaa (1.2.13) npu k=0 naer
(1.2.17) 1—2-4-3—44.. Z

M TOT e pesyibTaT I0Mydaercs Mpu Bo3BeneHuu Qopmyns (1.2.7)
8 KBaapar no npaeuay Komm:

[ R PUNU VS S JU R T R .1—(1.1&;-1.1)»--{.
(Tl el L ) —

(3) Wurerpupya (1.2.5) 01 § =0 a0 f==o n 3aMeHss 3aTeMm © CHOBA
na 0, nonyuaem

(1.2.18)  sinh— psin20 -4 sind)—... =5 (—r<b<7).

Arot pap— cxoasuwuics, Bropoe uurerpuponanne paer

1—cos28 |, 1—cos36 62
(1.2.19) 1 —cosf——p; + =g

Jra <dopMmyira cHpaBenndBa M AN PAHWYHBIX 3HAYeHHH fHe=—m 1
§ == *); monaraa § ==, nomyuaem

1 1 72
(1.2.20) 1+3—2+5—2+...=~8‘-

Tak xak

1 1 1 1
1+§§+5—2‘+.-.=1+§2°+'3?+.. .—2—2""‘&?—"‘..:

TO 3aKJawyaeMm, UTo

7'C
(L.2.21) 1+22+32+ =%
ﬂz
(1.2.22) 1_:{25_{._:3_2._...:1_,
¥ 10TOMY
cos 26 cos 30 n? 62

(1.2.23) cosf — T+ — = (il

JlansHefline HMHTErPUPOBAHHUS npusonm K BHDAXKEHUIO CYMM DSILOB
' cos nf
_1______ -
2 (—1)n E (—1)m» 2k+1 yepes MHOroWleHb DepHyimy,

* W60 psan paBHOMEpPHO cxXopuTcs aas scex 6.
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1.2] BHUUCAEHKS C PACXOMSIIIMMUCS PSIIAMU

(4) C npyro#i cropons, AeHCTBYa ele GoJee CMEI0, MOMKHO BHIBECTH
dopmyny (1.2.19) us dopmyn (1.2.7) u (1.2.12) creaywomum o6pasoM:

% 1—-cos nf _1)n -1 (nb)k+2
2(—1)n 1 >_‘1 2‘ (—1)t G —
1 M=
( 1)7te2k+2 _ .
=Z @k T 251 2,‘("1)” ’ﬂ"_—(l—1+1~— )=

Aror cnocod MOxHO 060o6uwuThE. [IycTh psn
f(8) = ag+ a0+ a8t + ..
cxonutcst gas Bcex B, Torpa npumerHeHue TOro e mpueMa MOACKA3BIBAET

4TO

[ee] _ 7—1 [oe)
12.24) ¥ (=1t 21( DN g () =

1 n=1 l=¢

O oo\ \ 11,1
L =Z“l"”z(“1>““1"”’“=“0<T2"§z‘+§§—“'>+
)\‘ 1=0 Naml

1

g\) Faf2(l—141—... 12a07:2~[—2a16'3

Acno, uro sTa Qopmyna He Momer Obllh BEDHOR BO BCeX Clyyasx; Tak

nanpumep, oHa mepepua npu f(H)l=e~". OmHako oHA Bce we BepHa

it BeCbMa IMIMPOKMX Kiaccos ¢yukuu. Tax, ecau B kauecrse f(0)
62 g4

B34Th GecceneBy GYHKLHIO
!

Jo(e)-'l"QzTy 427

70 Qopmyaa (1.2.24) naer BepHH# pe3yibTar

‘ Jo(20) | Jy(36 ’ 26
(1.2.25)  Jy(h) — 0( )—{- ng)m...':v]—'—z——g (—n < <n).

(5) s dopmynsl (1.2.4) noayyaem, €10

2
o 1 Do gl oL sing
%cosn sin ng {Ctg (249) +ctg 5 (¢ e)}"“‘ 9 oS0 —cos g’

4 TIOTOMy

(o]
cos ml—~cos my 9 Esm "% cos b (c 4 )
s 0 "cosg sine Cos 1Y (cos mY ~—-cos mey)

n=1
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L moGoro HaTypanbHoro m. Murerpupyd 3TO paBeHCTBO oT =0 1o
== (ue obpamias BHAMAHHS Ha TPYAHOCTH, CBA3aHHblE C TeM, MJid Ka-
KUX 3HaueHu# O ero MOXHO CuuMrTaTh CNPAaBeAAMBBIM™)), NOMyuuM

T

(1.2.26) f cos mb — cos me 46 = T:su? me
€080 - cosg sitl ¢
0

— ¢opMyny, CUHpaBeAJMBOCTD KOTOPOH MOXHO NPOBEPUTHL DPA3AHUYHBIMU
Iy TAMM.
(6) U3 cdopmya (1.2.4) u (1.2.6) caenyer, uro

sinﬁ—{—sinS@—{-...:—;—cosecG, sin26+sin46—]—...=%ctg0.

T
YuHoxas aTi paBencrsa Ha 0, mHTerpupys or =0 no 6:7 M 3ame-

yasi, uTo

wla

9sin (2n+ 1)hdf = i fesin 2 df = (— 1)" 7' =
0

St | 8

OnF 12’ et
nonyyaeM
x
. - . 1 ‘
(1.2.27) [mro=2(1—qtz5— )
1]
T
L .
(1.2.28) !Hctged(}:?— log 2.

dtu (pOpMyJIbI MOXHO TaxXxe [POBEPUTL HE3ABUCUMBIM [IYTEM.

1.3. MepsonauaabHble onpeaedenus. Pesyasratol GopManbHLIX BBIUK-
caenu#t B § 1.2 BO BCeX cCiyuasx, Te OHH JOMYCKAIOT NPOBEPKY, Ipa-
BUJLHEL, TaK, NpPaBWIbHLL BCe dopmyas (1.2.18) —(1.2.23), (1.2.25)
u (1.2.26) —(1.2.28). EcrecTBeino npeanonokuTh, 4Yr0 M OCTAIbHbIE
dOPMYNE  OKAKYTCH TPABWILHBIMH, & HallM NPeosGpasoBaHus — 06OCHO-
BAHHBIMM, €CJIM TOJNBKO HAMEKAUM OGDa3oM MCTOIKOBATL UX. MH cMoO-
JKEM TOTAd pPACCMATPUBATL YKa3aHHble MPeoGpa3oBaHMst KaK COKPaIEHHbe
zamuck 6Gonmee CAOKHEX onepaiui, 000CHOBBIBAEMHX N0 OGBIYHEIM TPABH-

*) 3akoHuocTs opuyns (1.2.4) npu 8=0 mm 0 =2r commurenpHa, no-
CKOJBKY JNeBaf yacTh IJA 3THX 3HayeHuit ofpaiwiaercd B Hyab, a pasas —B Oec-
KOHEYHOCTH; MI09TOMY B HMHTETPHPYEMOM DPaBEHCTBE BHYINAIOT GECHOKONHCTBO 3Ha-
yerns 0, nas korophix cos 6 = cos ¢. Ho nmewrca ocHOBaHHA MpexmoNarath, 4TG
9TH TPYEHOCTH CHHMAIOTCH YMHOMEHHEM Ha cos mb — cos me, ¥ pe3ynbTaT Onpas-
AbIBaeT Haule OXHAaHHE.
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AaM  aHanusa. SICHO, uyTO [ePBBIM LIarOM K TAKOMY HCTOJKOBaHHUIO
LOMKHO OBITH HEKOTOpOE oOnpefesiede (WIM ONpPENeNeHHs) ,CyMMH“
6eCKOHEYHOTO psifa, NpuUMeHuMoe Gojee LMIUPOKO, YeM K/IACCHYECKOe orpe-
nenenne Kouiu.

I10 saMevaHue cefiyac TPUBMAJbHO: COBPEMEHHOMY MATEMaTHKY U He
NPULET B TOMOBY, UTO KaKoe-n1ubo COeAMHEHHEe MaTeMaTH4eCKHX CHMBOJIOB
MOXET HMeTb ,CMBICA® [O TOrO, KAaK eMy OPUAAH CMBICA C IOMOLIBIO
onpenenenus, Ho 970 He -6bIO TPUBHANBHOCTBIO Jaxe .IJisi HauGojee
BHIJAIOIUXCS MATEMATHKOB BOCeMHaauatoro Beka. Omnpenenenus He GHUIM
B UX o0ObYae; 19 HHUX He OHJIO eCcTEeCTBEHHO FOBOPUTb: ,MoA X Mhl
nonumaem Y. C HEKOTOPHIMM OrOBODKAMH, K KOTOPHIM Mbl BEpPHEMCs
B §§ 1.6—1.7, B of6wewm, BepHO OyjeT CKasaTh, YTO MaTeMaTuku a0 Kouiu
CMpALIMBAIY He ,KaK ompeaeauts 1—1-4-1— ...?¢ a ,utoectp 1 —1 +
+1—...7% u 3TOT CKAAA MBIIEHUS NPUBONMI MX K HEHYKHHIM
3aTPYAHEHHSM M CIOPaM, 3ayacTylo, MO CYLIECTBY, YMCTO CJIOBECHOrO
XapakTepa.

HerpynHo ycMOTpeTb OAHO OOGCTOATENLCTBO, YCyryG/sBliee STy TeH-
JEHLMIO ¥ 3aTPYLHSBIEe [Js CTAPBIX AHAJIUTUKOB MPUHATHE COBPEMEH-
HOH, OGojiee ,VCHOBHOM“ TOukM 3penusd. Boofie npexpcrasisercs, urto
CyLIECTBYeT TOJbKO OfHA CYMMa, KOTOPYIO ,Pa3yMHO“ NPUIIMCHEBATE
pacxoisilieMycs psjay; TaK, BCe ,eCTeCTBEHHBble“ BHUMC/ACHUA C DALOM
(1.1.1), noBHAMMOMY, NPUBOAAT K 3aKMIOYEHMIO, 4YTO €r0 CYyMMa [OKHA

1
ObiTb MPUHATA PABHOK = . MOHO NMPUAYMATE PACCYKAEHUS, NPUBOASALLUE

¥ K JAPYroMy 3HAueHUIO *), HO BCerfia OCTaHeTCS OULylIeHHe, uTO, MpPH-
MeHsisl UX, MBl KAK-TO ,HAapyniaeM NpaBuid MIPH“.

[Ipuuuna 3toro noBOJLHO oueBMAna. [Ipocrefimuii goBos B nosab3y
pasencrsa (1.2.7) tako: ,s=1-—1+41— ... =1—(1—1+41—...)=

1 1
=1—g¢, U NOTOMY §= 5“; TAKUM *06PA30M, Mbl NOJYUYP~  2MAYEHHE 5
HE3aBUCUMO OT BEIOODA ONpEeACNEeNHsl CYMMBl PAAd, Juilb OBl TOJBKO OHO

YIAOBJETBOPAIO HEKOTOPBIM BeC(bMa €CTCCTBEHHBIM YCJIOBHUSIM.
Hpennonomnm, Halnpumep, 4TO HaM [HaHO Kakoe yroJjiHO onpejpenenue
CYMMHl pfaa, YAOBJACTBOPsHOLIEEe CACAYIOUIMM aKCUOMam:

(A) ecau D a,==s, mo X ka,=ks,
(b) ecau > a,==5 U Db, =t, mo 2 (@, b,) =s--¢

(B) ecau ag-{-a, -+ ag-4- ... =5, moa, - a,-- a5-f- ... = s —aq,,
u o6pamHo.
Ha camom sene Bee onpefenelus, KOTOPHMH MBL OyJeM MONb30BATHCH,

OyAYT YAOBAETBODHTE akcuomam (A) u (5), a GONBLIMHCTBO, XOTA U HE
BCe, — TaKke akcuome (B).

¥) Cm. § 1.6 (2).
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Torpa, ecmn 1 —141—... =3¢, 1O

se=l—1gl—ld . =1 (—1f1—14 .. )=
=1 (l—141—. . )=1—s¢;

3eCb MH MCIOJMb30BANM TOMBKO akcuomul (A) u (B).
Auanoruuno, ecit 1 —2-4-3—4-F...=s, 10

=1—248—44 .. =14 (—243—41 . )=
=1 —(2—3-f4—...)=
1

=1—(—1+41—. . )—(1—248—...)=1—5—s

TaK uTo s::—i—, B corgacuu ¢ ¢opmyaoit (1.2.17). 3peck MB HCHOMb-
sosasu Bce Tpu akcuomu (A), (B) u (B).

M3 GoaplIoro yucsaa moje3HBX ONPeNeNeHUt CYMMBl PANA, £ KOTOPHIMU
HAM TIPDMAETCS MMeTb HEN0 B HandbHellllleM, MHl BBIJEJMM I[IOKa ueTHpe.
Mu  GyneM CUCTEMaTHHYeCKH T107L30BaThCA CSAYIOWMMH TepMHHAMH U
0603HaYeHMAMH. YCTAHABIUBAS, UTO CYMMa DA Y, @, B HEKOTOPOM HOBOM,
CKaXeM ,THKBHKCKOM®, CMBIC/E PABHA §, Mbl OyAeM FOBOPUTD, UTO DAL 2 a,
cymmupyen (P), Oynem wHasmBaTh § P-cymmod pana Dia, n Gynem
NHCaTh

D a,=s (P).

Mb 6ypmeM Takke TFOBODHTh, YTO S eCTh P-mpedes HaCTHUHBIX Cyau
Sy, M THACATD
s, — s (P).

Br6Gop 6Oyke, accouuupyeMmblx C DasJdyHBIMM OIllpejeneHusvy, Oyaer
onpejessaThCsl GoJbluel YacTbi0 NPOU3BOJLHBHIM COFJAlIEHMEM, 110 MHOTA3
H COOOPAWKEHUSMH HCTOPUYECKOrO XapaxTepa.

(1) Mycts s, ==ay+4a,-+ ...+ a, Ecan

(1.3.1) lim Sotsid ... Sy

o
n~>co n+1 '
5
10 Mbl Gynem HaskiBaThb s (C, 1)-cymmo#t pspa Xya, v (C, 1)-npesenom
TIOCNIeIOBATENBHOCTH S,

(2) Eciu cremennoft psin Dy @,x? cxonutea s 0 < x <1 (u Tem
CAMBIM JUI BCEX X, KaK BEIIECTBEHHHX, TaK M KOMIUICKCHHIX, YIOBJe-
TBOPAIOIMX HepaBeHCTBY | x| < 1), f(x)-—cyMva 3T0ro pasa u

(1.3.2) lim . J(x)=s,

-1

170 MH OyjeM HasmBaTh § A-CyMMOH psna Da,.
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(3) Ecmu Zanxn CXOMMTCS AN MaJHX 3HAYEHHH X M ONpejenser
Gyexuuo f(X) KOMIVEKCHOTO NEPEeMEHHOr0 X, OJHO3HAUHYIO M aHANMTHY-
HYIO B HEKOTODOH CBfI3HOM OTKPHTOH 06JacTH, COAepKalled Hauano
x=0 n Touky x==1, u ecimu f(l)=s, TO MH GyHeM H43HBATH §
§-cymmott psina Zan. 3HaueHUe S, ECTECTBEHHO, MOXKET 3aBUCEThb OT
BHI6Opa OGHACTH. _

(4) Hawe uerBeproe ompenencHue Tpe6yeT HECKOJbKO GOMBLIErO KO-

. N
nuuecTBa CoB. [IPENNONONEM, TO AN D @, X" CXONUTCH IS MATHX X,
¥ IyCTh v

(1.3.3) x=2s, y=1g

TAK YTO 3HAUYEHHUIO X == ] COOTBETCTBYET Yy == Torpa mis MajmNx X

N =

1y uMeeM

0

2 8
xf(x):Eanx"+1=aolf’_y—{r~a, a :‘,_y)2+a2(1.{y)3+ see =T

0
0 o © oo
— Y \Y /P + m) p+m+1 — \? j< n > 1
=24 05" )prrni= Yo X[, L, )y
p=0 m=0 p=0 n=p

Oﬁpamaﬂ HOPAAOK CYMMUPOBAHHUSA, YIOJyuyaeM, 4TO MJIs MaNbX vy

n

xf(x) = iynﬂ i(n jip)ap: iyn+1 E(;)aﬂ: ibn)’"“’
n=0 p=0 n=0

n=q p=0
rae
n / n
(1.3.4) b, =a,, b,,:aq+<l)al+(2)a2+...+a,,
Ecmn pan mo y cxopurcs npu y= —é K CyMMe s, T. e. eciu
1 , 1 1 ' & )
(1.3.5) ’gbo"‘rz—bl’“{—‘gbg‘{“-.-: 5‘&%_“{:5,

To Mbl Oymenm Haseieate § (E, 1)-cymmol psama Ean.

Bykser @ u E miocrasiensl B wects Dfinepa, A — A6eas u C — Uesapo (Ce-
saro). OcmoBamus 1as 970r0, a Taxme ana uupp B (C, 1) u (E, 1) BuiscuaTcs
nosxe.

«(C, 1)-onpenenenue” 6w0 ncnoassosaro Jlanuunom bepmymm B 1771 1.,
ORHAKO JHUWb MM CTEUHATBHOTO Clydas MEepHONHYECKOTO KONEGMIOMErocs paaa,
T. €. KOria @y. p==da, IPH M000M 17 H GUKCUPOBAHHOM p, a

a0+d1+ —}—czz,_1=0.
Ono 6sii0 npumeneno k psany (1.1.1) Jle#Gunuem B 1713 r. (unu ente paHblue),

Ho uu Jle#i6urn, un Beprynin He TOBOPHJIH, YTO OHH nalH ompejeteHHe. B co-
BpeMeHHbI NEPHOR €r0 HeSBHO HCIIOJb30BAJH Dpobennyc u [éaplep B 1880
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n 1882 rr. OxHakO OHO He OBLIO YCTaHOBJEHO KaK (DOPMAJIbHOE ONpefeNeHHE,
nosuauMoMy, Bmaore 40 1890 r., xorpa Yesapo omy6auxoBan paory o6 yMHO-
MEHHH PARJOB, B KOTOPOH BhepBbie OblMa ABHO CHOpPMyJaHpOBaHa ,TEOpHS pac-
xomswuxca papos®: ,Korga s,, He cTpeMach x mpegely, o6xazaer onpexeleHHbIM
KOHEUHbIM CPElHHM 3Ha4YeHHeM § [T. e. xorja HMeer Mecto cooTHouenue (1.3.1)],
Mbl TOBODHM, 4TO PAN ay-+ a;-+ ag-}- ...— OXHOKPATHO HEONpeNeNeHHBIH, U MbL
YCAABANBALMCR 2080PUMb, MO S eCcmb cCYyMMa Im0o20 psoa“. Yezapo nepexo-
IHMT Jlanee K PacCMOTPEHHIO ,7r-KPaTHO HECONDPENEJEHHHIX* PANOB H KOKa3bIBAET
obmyio TeopeMy *), KoTopas 6yIeT Urparh BawHYylo poas B ri. X. PaGora Yesape
nprobpena MHPOKYI0 H3BECTHOCTb, H celuac ero 3aMevaHue: ,OTCIONA MOJyyaeTcs
KJaCGH(HKALUA HeonpeaedeHHbX PANOB, HECOMHEHHO, HENMOJHAs! H He JOCTATOYHO
€CTeCTBEeHHad. . . “— NpejcTaBlacTCs MOyTH aGCyprHO CKPOMHBIM. B nefictButenn-
HOCTH €ro KJaccHGHKauus COBEPIIEHHO eCTeCTBEHHA.

»A-onpenenense’ HHOTJA HasbiBaloT ,P-ompenenenneM®, no umMenn IlyaccoHa,
JREeHCTBUTENIBHO NpPHMEHMBILErO €ro K cyMMupoBaumio psagoB dypee. Caepsl ero
MOXHO TaKxe OGHapyXHTb y Jiiiepa u gaxe Jled6uuua. BykBy ,A“ 060CHOBHI-
BalOT Teopemolt Abess O HempephIBHOCTH CTENEHHOrO PsAfa, yCTaHaBIMBAlOUlEH
»peryaspaocts (§ 1.4) paccmaTpHBaeMoro MeTOxa CyMMHPOBaHHS; 3Td TeopeMa
6yner fOKa3aHa, K&K YaCTHBIN Cayuail 3HaYNTeNbHO Gonee obuiei Teopems!, Bri. IV,

(E-MeTop BOIUIOIIAET, HA COBPEMEHHOM $3bIK€, 3HAMEHUTHIA NpUHUMI Jiliepa:
»CyMMa BCAKOFO Psfia €CTh 3HAUEHHE TOTO KOHEYHOT'O BBIPAXKEHWs, U3 PA3BEPTH-
BaHHs KOTOPOTO BO3HHKAET 3TOT pAL“. Mpl moapoGHee OCTaHOBHMCH Ha HeM
B §§ 1.6—1.7; ceituac 3aMeTHM TOJDBKO, yTO Jilnep, OUEBHAHO, MMcH B BHAY CTe-
NeHHBle PSAB M 4TO, BO3MOXHO, HH OJMH MaTeMaTHK €ro BpPeMeHH He MOT, BbICKd-
3bIBAaACk Ha NOAOGHBIE TeMbl, H3GexaTb BECbMa CEPbE3HBIX HesCHoCTel.

Haxkoneu, ,(E, 1)-Meton“ BEIBefleH U3 ,Tpeo6pa3oBaHus Dilnepa*, GuiBLIEro
nepBOHAYaNbHO CPEJCTBOM Npeofpa3oBaHus MELJNEHHO CXOMAIHXCS PALOB B GHICTPO
CXojslllHecs, HO MPHMEHABLIerocs JHAEpPOM H K pacxofalluMCs pAJaM.

flcHo, uTO BCE 3TH METO/AB YIOBAETBOPAIOT HAIIMM AKCHOMATHYECKHUM
Tpe6oBanusM (A) u (H), ¥ Nerko NpPOBEpUTH, UTO NEPBHE TPH yAOBJeE-
TBOPSIOT Takike TpeGopauuio (B), B npennoaoxenud, yro §-meron cBssan
C ornpeneneHHol obnactbio npojoxeHus $yHkuuu. leficTBUTEIbHO, 000~

3HAUMM YACTHYHBIE CYMMBI PALOB @)+ @y F ag-t. .. w o+ ag-t-a3 1. ..
uepes S, W f,, TaK 9T £, ==s,, ;— @5 H TOJOKUM

Ji(=a, | agx - agx®+ ...,
1aK uro xfy (x) == f(x) —a,.
(1) Ecou pan ay~}-a, -+ aq-} ... cymmupyem (C, 1) k s, o
f0+t1+.u+t,.___n+2<so+sl4- S AT
n41 n41 n--2
TaK 4to pam a; -+ ag-F ... cymmupyem (C, 1) K 5 —a,.
(2) Ecm pan ay-+ a4 ... cymmupyem (A) K s, To

fi(x) = fﬁ)ij’ - §—a,,

W pap @y -~ @y ... cymmupyem (A) K s—a,.

(3) Ecnu f(x) onHO3HAYHA W peryaspHa B o0jacTH, CoAepxaieh
O0wul, uf(ly=s, 10 fi(x) TaKkke O0jHO3HAUHA W DEryJspHA B 3T0H
obnactu, a f;(1)=s—a,.

%) Hama reopema 41,



1.3] MEPBOHAYAJIbHBHIE ONPEAEJEHUS 23

Takun 06pasoM, NpaMOe yTBEpPXAeHUe aKCHOMH (B) BepHO I Kax-
JIOr0 M3 pPACCMOTPEHHHLIX TpeX METOLOB, M NPOBEIEHHbIE PaCCyXIEHHUS,
oueBHAHO, 08partumbl. Menee ouesuiHo, uto U (E, 1)-meTon ynosnersopser
Tpe6oBanuio (B); MBI 3TO MOKA IPHMEM Ha BEPy, OTIOKHB JLOKA3aTEIbCTBO
no § 8.3. Tenepb CTaHOBHTCA SCHBIM, UTO BCE YETHIPE METOAd, eC/H

\ 1
oHM mpuMeHuMbl K pany (1.1.1), MOMKHB AaTh CyMMy 7 . 3JTO Jerko
MPOBEPUTH U HENOCPEACTBEHHO: AJsl TEPBOIrO — NMPHHHMAsS BO BHUMAHHUE,
4TO0 S, ecTh 1 s ueTHBIX U O 1151 HEUSTHBIX 72, TAK 4TO Sy~ 8, - ..o 5,

paBHO -12~(n—}—2) Han ;— (n4-1); nns BTOPOrO ¥ TPETHErO — ONKUPAACH

Ha 10, uro f(x)= , ¥[8 YeTBEPTOro — B CUJY TOro, uto by== 1

1
14+ x
u b,=0 apu n>0.

Tlosxe Mbl yBUjMM (a CeAuac uMTareib MOXKET TPOBEPHTH 3TO B MO~
pliKe YIPaXHenus), yro BCe UeTHPEe METOJA AOCTAaBASIOT TAKXKE PABEHCTBA
(1.2.2)—(1.2.6), a nocnennue Tpu MeTofa—u pasencTna (1.2.8)—(1.2.17).
(C, 1)-merop repser cuay ans dopmynst (1,2.17), mockonbKy S, mpH-
uumaer sdauvenms 1, —1, 2, —2, 3, —3,... u sgt+s+ ... 45,

1
PaBHO (n-]-2) g vernsx u O s HEUETHBIX 7. 3aMETHM, YTO MOBTO-

{
peHue npouecca ycpeaHenus NPUBOJAUT B 9TOM cCiayuac K npeneay T

Meroan (1), (2) u (4) B xagecrBe cymmbl psaa (1.1.5) nawr co,
IpUUeM, B Cyuae [OCHEAHEr0 MeToja, hg==1, by=2, by=4, ..., TaK

aro pag (1.3.5) ecrs sech —;-{— % - % ~ .... Meron (3) uenpumenum,

nockonbky dyukuns f(x) =“1‘_1f;; He peryaspHa npy x=1,

Meroan (1) u (2) rtepmor cuny gas paga (1.1.3): s, npusumaot
snavenust 1, -—-1, 3, —95, 11, ..., a psan Z @,x™ He CXOAMUTCA MpH
x}%. Meron (3) naer cymmy :1} I Tpu meroie (4) by=(1—2)"=
== (— 1)#, u noromy /

13 1 1 . 1 ! | 1
*2‘"”0‘4““4' byt g bytonn = 577y + F R

1
TAK UTO BTOT MeTOL CHOBA Jaer - . OueBuANO, 314 Cymma -— ,BepHas”,
TdK KaK YHOBJIETBOPSIET YpaBHEHHIO §==1-— 2s.

[Moyuurenbno paccmorpers eute psn (1.1.6). 3aecs meroa (1) paer oco.

Meropg (2) HempuMeHHM IO TOH e TIPUYHHE, UTO U B NPEABAYIIEM CIy-

yac. Meron (3) maer =571 =—1. Haxonen, tupu wmeroge (4) MH
uMee:d bn=(1 - 2) = 37 u
1

l 1 l L3 1 /73\»
) bq’J(“"Zl"bi‘—l-'gbg—{‘ CRRENY :»‘?‘“1—5'5 v e s +§(?‘) + Y

&



24 BBELAEHME fra. 1

a 9TOT PSA PACXOMMTCA K OO, TAK YTO PACCMATPUBAEMHH METON HaeT oo.
Takuv 06pasoM, B 3TOM Ciayuyae HAM IOJCKA3HBAIOTCH IBE ,CyMMH“,
a MMEHHO 0O M —1, mpuueM BTOpas HA BUJ TMAPALOKCANbHA, HOCKOJBKY
NPeNCTABMSETCS HEECTECTBEHHHM NPUIHCHBATL PALY, COCTOSILEMY U3 IOMO0-
KUTEJBHHX YIEHOB, OTPULATENbHYIO CYMMY.

1.4. PeryaspHoctbs meroja. Jlerko cdopMmyauposarh B 06lLieM BHIE
HEKOTOpDHE KayecTBa, KOTOPHMHM JAOMKEH OO6/JafaTh MPUTONHHN METON
CYMMHDPOBaHuA pacxoasamuxcs psanoB. OH pomken GHTbL npocmbism, Kak,
HAUIpHMeD, mepBhe ABa Metoad § 1.3; oH nomKeH GHTbL PAZYMHO OOM4UM,
B CMBICJIE NPUMEHHMMOCTH K 3HAaUUTENbHOMY MHOXECTBY BaXHHX DANOB.
‘Himeerca emme oxHO TpeGOBaHME, KOTOPOE MOXKHO chHopMmMyrauposats Gosee
TOYHO, & MMEHHO COBMECIMHOCMb WIN pezyAspHOCINb.

MeTon CyMMHPOBaHMS DSJIOB HA3LIBAETCHA pezyASPHBLM, €CIH OH CyM-
MUDPYeT KaXIblil CXONAMHACS Paf K ero o6nknosenno# cymme., Tax, (C, 1)-

-METOX H A-MeTOA DPeryispHH, NOCKONLKY M3 @, ==S§ CAeAyeT KaK

__S()+Sg+...+6‘n
Sp= n41 =S,

TaK M f(x)= X a,X"—>s Npu x —> 1, nepBoe — 10 H3BECTHOR TeopeMe
Koy, BTOpoe — 110 Teopeme AGens O CTENEHHHX PALAAX.

ITH MeTO[bl Dery/ispHbl W B pacumikpeHHom cMeicae. Ecau a,, Beule-
CTBEHHH H S, — 0O (HAIDHMeD, eCIH @, — PACXOAAWHUHCE DAL C MONO-
KUTEIbHHMY wieHamn), 10 S, — oo, u (C, 1)-meTon jaer §==00. Mz
A-METONa WMEIOTCS IBE BO3MOXHOCTH. JIHGO DAL X, @,X" PACKOLUTCS
I HEKOTOPOTO X ==Xy < 1; B 3TOM CiIyyae OH HEOGXONMMO PaCcXONHMTCS
K 0O B umHTepBane (x,, 1), u f(x)==00 B TakOoM HHTepBane. JluGo ke
> a,xn cxomurcs pan 0. x < 1; B aToM cayuae f (x) — conpu x — 1.
B ofoux ciyuasx MH MOXEM CKasaTh, 4yTOo A-MeTOX HaeT §==00. Ecau
PErynapEHi MeTox oGMajder 3THUM IONOJHUTEALHEIM CBOUCTBOM, MH GyneM
rOBOPHTb, YTO OH 8n04He pezyasper. Mu ysumum (§§ 3.6 u 4.6), uyro
(E, 1)-meron Takxe Brnomne peryasped. Ouesumno, uto @-meTom He
BIOJHE peryasped, u6o cymmupyer psg 1-+-2-f4--8-4... k —1.
B neHCTBUTENBHOCTH OH Jawe He PeryispeH, NOCKONbKY H3 CXOIUMOCTH
psina 2% He cnenyeT, uto f(x) peryaspHa B Touke x==1.

1.5. Pacxoasmueca uuterpanst u 0606ueHHble npenedbl GyRKUHA
HeNpepLIBHOI'O0 NepeMeHHOro. ECTeCTBEHHO IATh aHANOTHYHHIE Ompeie-
JeHHS ¥ UPUMEHHTENbHO K (YHKUUSM HENPEPHBHOTO TNIEPEMEHHOr0 X.
IMpepnonoxum, uto a (f) uHTErpupyeMa HA KaXAOM KOHEYHOM HHTEp-
pane [0, x]; moaoxum

=

s(x)={a()at,

9



1.5] PACXONSIIMUECH MHTETPAJK U OBOBIIEHHHE MPEJENH 25

M TNyCTh HAM NAHO HEKOTOPOE ,NMKBHUKCKOE® OnpejelieHue mnpejena s
¢dyskuun §(x) npu x-—> 00, HIH, YTO TO ¥Xe, KMHTErpana

oo

f a(x)dx.

0

Toraa mm Gyaem TOBODUTh, 4TO a (x) P-unmezpupyema B uuTepsaie
(0, c0) unmu s (x) umeer P-npedes s, u mucaTh

(o]
fa(x)dx:s P)
[
um s (x) = s (P).
. Tax, TmepBHIM TpeM onpefeieHusM § 1.3 COOTBETCTBYWOT 3M€Ch Ciie-

AYIOLLHE,
(1) Ecmu

(1.5.1) o [swarss

HIH, 4TO TO XKe, €CJH

fe—nawat—s,

1o

(15.2) fma ()dx=s (C, 1).
(2) Ecmu unrerpan 0

(153) (w) = fe*w‘” a (%) dx

0

cxonutcs npu w >0, u f(w) — s npu w —> -0, TO MB GyAeM CUHTATS,
4T0
(1.5.4) [awxyax=s (A).

0

(3) Ecmu cymectsyer ¢yHKis f (@) KOMINIEKCHOrO NEPEMEHHOTO W,
onpexenenHas dopmymnoit (1.5.3) Ans GOMBIUIMX NONOXKUTENLHHX W, OJHO-
3HAYHAR M pEryisdpHAas B CBA3HONX - OTKDHTOH 0O6GNACTH, COXEPKAILEH Ha-
4an0 O ¥ LOCTATOYHO YHNAJCHHYI0 YACTh JIONOKHTEAbHOH BEUIECTBEHHOH





