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Tak Kak nocieioBatenbHOCTb (8.27), MOHOTOHHO y6hiBasi, CTpeMuTCs

K Hymio W, Oyay4n uHCIOBOH, CTPEeMHTCA K CBOeMY npejejgy paBHO-
400
1 sin kx

MepHO Ha BCeH ocu x, TO pal —% — YAOBJETBOPSET BCeM yCJO-

k=1
BuAM npusHaka AGensi Ha KaxaoM unTepBaje, (8.28) u noatomy cxo-
JIMTCSl PABHOMEPHO Ha KaOXAOM TaKOM HHTepBaJje.
JoxasareabctBo npudnaka AOGensd JlokaxeMm, uto npu
cOpMy THPOBAHHBIX Bbillle YCJAOBHAX AJst psaaa (8.25) BbinoJHeH KpUTepuit
Koum (ans paBHOMepHo cxoasiuivxcst psios). Mp umeem

R o S L T
=181 — S+ 00 [Sha— S+ -0
e 0 S = Shi g = — 0 S (O — ) S T -
cor Ot — Ui ) Spipe1 0 pSui . (8:29)

YuurpiBas, 4TO 0 (X) > 0y (X) > ... 2> a,(X)>a,, ,(X)> ... ¥ 41O
|S,(x)|<C npu Bcex n==1, 2, ... 4 Bcex x€[a, b], ua pasencrsa
(8.29) noayuum, uro

|a’n+lun+l + e +an+pun+p| < c {a’n+l+ (a’n-H _an+2)+
+ (an+2_a’n+3)+ cee +(an+p—l_an+p)+an+p} = QC(J,”_H <208n+t

npu Bcex p>0 wm cpagy naas Bcex xE€[a, b, rae g,.,=
= sup «,.,(x)—>0 npu n—>-+o00, uTO U TpebOBANOCL A0OKA3aTb.
agxgd

§ 2. CsoiicTBa pasHOMepHO CXORAMLHXCA (DYHKUHHOHAJIBHBIX
nocJexoBareJbHOCTEel H pPALOB

1. HenpeprBHOCTL H paBHOMEpHASs CXOZHMOCTb.

Teopema 8.7. A) Ecau nocaed08amesbHOcms Henpe Pol8HbLY
dyuryuld f1(xX), fo(x) ..., fu(x), ... cx00umeca pasrHoMe pHO
Ha la, bl k dyuxyuu f(x), mo f(x) marxoxce Henpepsisna ra [a, b

B) Ecau sce uaens paoa

+00

S (x) =k§ i, (X) (8.30)

Henpepuisior Ha [a, bl u pad cxodumca pasHomepHo Ha [a, b,
mo ezo cymma S(xX) maxoxce Henpepusna Ha [a, b).
Hdox,asartenbctso. A) BosbMem npoussodnuyio Touky x € |[a, 6],
U nyctb (x-+hA)E[a, b]l. YcraHOBUM  HenpepbiBHOCTb f(X) B
tTouke x. [as atoro oueHum passocts f(x 4+ #)— f(x). [lycts aano
npoussoJibHoe € > 0. IlokaxeM, 4YTO0 INpH AOCTATOUHO MAMBIX IO
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MOLYJTIO 3HAYeHMsX ~ MoLyab 3ToH pasHocTd Oyaer Mewbule . Vimeem
|fx+m)—F@O|<LIf(x+h) — falx+h)|+

+fax+n—Fo ()| fax)—f ()] (8.31)
Bass n pocraroyHo OOJbLIMM, Mbl, B CHJIY pPaBHOMEPHOH CXOOUMOCTH
f.(xX) ¥ f(x) na [a, b], Byaem nmersb

|f (x40 — fo(x—m)| <5 npnscex (x—+h)Ela, Bl (8.32)

|f(£)—fa ()| <5 npu scex x€[a, b] (8.33)

duxcupoBaB n, BhOpaHHOE yKa3aHHbIM 006pasoM, PacCMOTPUM Cpel-
HUA umen B npaBo#i uactu HepaBeHctBa (8.31). Tak kak f, (x) — dyHx-
¥l HempepbiBHasd, TO HaHercs Takoe 0==0(g) > 0, urto npu BCexX 7,
YIOBAeTBOPSIOUINX HepaBeHCTBY |4 | < 0(g), Oyrer

|Fax+0)— fa(0)] < 5 (8.34)

Ho rtorza u3 (8.31), B cuay (8.32), (8.33) u (8.34), noayuaeM, uro
|f(x—+h)— f(x)| <& npu Bcex %, yIOBICTBOPRIOUINX HEPABEHCTBY
|| < 8(e), a 310 W o3Hauaer, uyto f (x) HenmpephiBHA B Touke X € [a, b].
Ho touka x €[a, b] 6bi1a BuibpaHa NMPOU3BOJAbHO, CAel0BATE/bHO,.
f(x) HenpeprnBHa B xaxioh Touke x&[az,h], T. e. Henpe-
puwBHa HA [a, ).

3ameTHM, 4YTO €CJaM X SIBASeTCS OAHMM M3 KOHLOB cermedra [a, b),
TO TNpPHPALICHHIO A MOXHO INpUAABATb 3HAUCHWs JMIIL KAKOrO-HUOYIb
OJHOrC 3HAKa, YyTO NPUBOAHUT K LOKA3aTe/bCTBY HENMPepLIBHOCTH CNpaBa

B TOYKe a H HENnpepbiBHOCTH CJjeBa B TOUKE b.
n

B) YactuuHas cymma psiga S, (x)= 2 #;(X), KaK CyMMa KOHEYHOro

yuCaa HempepbiBHEIX (QYHKIMHA, HenmpepbiBHAa npu aiobom n==1, 2, 3, ...
Tak Kak, B CHAY paBHOMEPHOH cxoiuMoctd psada, S,(x)3 S(x) na
[a, b], To, N0 doKasaHHOMY B A), CyMMa psiia TaKKe HeNpeph BHa.
Teopema AoKa3ana.

PasuoMmepHas cXOIWMOCTb fBJAETCH /UMb JOCTAaTOUYHH M YyCio-
BHEM IJsi TOro, uToObi npejesd NoC/aAeA0BaTe/bHOCTH HenpepbiBHbIX (YHK-
umfi 6ba HENpepbiBHOR dyukuMed. ITO noirTBepwiaeT xord 6b npumep 4

sz n. I § 1, B koTOpOM paccMaTpHBaeTCsi NOCJAef0BATE/bHOCTh Hempe-

PBBHBIX (YHKIMH f,,(x)=—1%l)%;2—, n=1,2, ..., HepasHOMEpPHO

cxoasawasics Ha moaynpamo#i 0 < x <<-}co Kk HenpepbBHOH DyHK-
wa f (x)=0.

OaHako Aad HEKOTOPOro Y3KOr0 KJacca INOCJAeL0BaTe/bHOCTEH W
psioB CNpaBelJUBbl M oOparHbie yTBepKAeHHS, AoKasaHHbe JluHH *).
.

*) Yance Qunu (1845—1918) — uranpanckuil mateMaTux.
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Teopema 8.1 (meopema Quuu)., A) Ecau nociaedosamensnocms
HenpepuBHuLX PYHKUul, 3a0annnx Ha [a, b|¥), ne yOwsaem,
m.e. [1(0)<fo() von KSa(X)< ... Ra [a, b], u cxodumen
K Henpepu8HOb pynryuu f(x), mo sma exo0umocms fsisemcs
pasromeprol Ha [a, bl

-+ 00
B) Ecau cymma psaoa S(x)= 2 Uy (x) ¢ HeompuyamerbHuMl
k:l

HenpepuBHoimie Ha [a, b wisenamu Henpepwsia wHa [a, b, mo
amom pao cxodumcs pasrHOMe pHO Ha [a, bl

JdoxkasareabcTBO. A) llokaxeMm, uto npu Jw06oM € > 0 Hali-
JeTcd Takoe n, npu Koropom Oyier

QLR (x)=f(x)— f,(x)<e cpasy npu Bcex xE][a, b]. (8.35)
Toraa, B CHIYy OueBMZHOH MOHOTOHHOCTH NOC/ACLOBATE/ILHOCTH
RI(O)Z>Ry(D)> ... ZR(D> ..., (8.36)

.cootHourenre (8.35) Gyler BHUTOJHATLCK W NPH BCceX OOJLLIMX 3Haue-
HHUAX 7, T. e. OyIeT MMeTb MECTO paBHOMepHas CXOLMMOCTL.

JlokasareasCTBo OyieM BeCTH OT npoTuBHoro. IlycTh ajst He Ko T oO-
poro g >0 rtakoro n He cylecrByer. Torza npu KaxioM n==1,
2, ... Hafizercs rtakoe x, € [a, b], uro Oyzer

R, (x,) > &. (8.37)

VI3 nocnenosate/bHOCTH TOYeK X, Xy, ..., X,, ... Ha OoTpeske [z, b]
BuifepeM No teopeme BoJbnaHo — Befiepmirpacca noAnocienoBare/bHOCTD
Xy Xnge vo+s Xny, -+ CXOMAUIYIOCH K HEKOTOPOMY x,€Ela, b]. dyHK-
wst R, (x)=f(x)— f,(x), KaKk pasHOCTb 1BYX HenpepuBHLIX (YHK-
uuit, sBASeTCS HenpepheiBHOH; NO3TOMY npu jawoGoMm m Oyaer

1i m\Xn, )= Km .
nkénlooR (¥n,) = Rm ()

Ho npu nw6om m u gocratouno 6oubuiom £ Gyler n, > m, W, Cie-
gosartejibHo, B cuay (8.36) u (8.37),

Rin (x”k) > R”k (x”k) > &:

[lepexoast B 3TOM HepaBeHCTBE K Npeleny NpH f,—>— 00, MOJYYHM,
410 R, (xy) > ¢, npu A06oM m. Ho 3T0 npoTHBOpPEUUT COOTHOMIEHHUIO

lim R, (xy) =0, BurekawleMy Hu3 cxoaumocty f,(x) x f(x)
m-—>-+00
B TOUKE Xj.

*) B aTo#f TeopeMe CyIECTBEHHO HCMOABL3YETCA 3aMKHYTOCTb M OrpaHHueH-
HOCTb OTpe3Kka [a, 6], OaHaKo TeopeMa COXpaHfieT CHAY M NMPH 3aMeHe OTpeska
[a, b npon3BoabHBM 3aMKHYTHM OFPaHUY€EHHB M MHOKECTBOM X.
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n

B) Yacruunble cyMmbt psiia S, (x)=kZ’Jl Up(x), n=1, 2,..., c He-
OTpHLATEbHHMU HENpephLiBHHIMY 4/eHaMu 06pasyioT HeyOLBAOWYIO MO-
C/Ie0BATEIbHOCTb HENpPepHBHBIX OYHKMA, CXOAMLYIOCH N0 YCAOBHIO
Kk HenpepniBHOH ¢yHkumn S(x). CregosatesbHo, B CHAY nyHKTa A)
HAHHOH TeopeMbl, 3Ta CXOJMMOCTh pPaBHOMEpHa, a 3TO W O3HAUaET,
YTO PAA CXOAMTCHA paBHOMEpHO.

2. Hpegeabusbii nepexopx noa 3HAKOM HHTerpajJa H NOYeHHOE
HuTerpuposanue psxa. Ecau

Jm [ =[] m 7.6 (8.38)
uau ’ o
X[ +oo +o  x
f{Zuk@ =Y, [u@®ada (8.38,)
X Lk=1 k=1 x,

MO 2080 PAM, WUMO MONCHO nepexodums K npedeay nod 3HAKOM

X -4 00
j

uHmepain ffﬂ(g)dg AL COOMBEMCMBEHHO 4moO pAo Zuk(x)
Xo k=1

MONCHO UHMEZPUPOBAMb NOYALHHO 8 npedesax om Xy 00 X.
Cooruoutenne (8.38,) sBasercss o6oOlieHHeM TeopeMpl 00 WHTerpaje
CYMMbl Ha cJydali OeCKOHeYHOro 4Hc/a CJaraeMbix.
3amensst QyHKUMOHAJIBHYIO MOC/AELOBATEIbHOCTE {f, (X)] psioM, A
KOTOPOro oOHa 4BJAETCA NOCJAEA0BATE/AbHOCTLIO YACTUYHBIX CYMM, HJIH,

+00
N

Hao6opoT, 3aMeHas pan 24 U (X) NOCAeAOBATEJIbHOCTbIO €ro YaCTHYHBIX
k=1

CyMM, Mbl MOXeM COOTBETCTBEHHO coorHowenune (8.38;) npeo6pasoBaTb
k Buiy (8.38,) u cooruowenne (8.38,) npeobpasosath k Buiy (8.38)).

Taxkum oOpasoM, pelias BONPOC 00 yCJAOBHAX CNpaBeiJHBOCTH OIHOrO
U3 HMX, MBI TeM CaMblM peulaeM BONpoC 06 yCJAOBUAX CNpaBedJHBOCTH
¥ Apyroro. 3aMeTuM, YTO AJd CNPaBeAdUBOCTH COOTHouweHuH (8.38;) u
(8.38,) He 1OCTATOUHO CylIECTBOBAHMS MHTErPaiOB M CXOZMMOCTH COOT-
BeTCTBYIOLIMX MOC/JAEA0BATe/AbHOCTeH W paiOB (CM. npUMepH B KOHIE
»aToro myuxta). TpeOyercsd euie BbIUTOJHEHHE HEKOTOPHIX AOMOJHHTE/bHbIX
yciaosud. Takoro poda A OCTATOYHBIMU YCJIOBHAMH SBJAIOTCH:
1) paBuomepnas cxoammocTb W, kak 3710 Oyirer noxazaHo B § 6 Hacros-
urefl raaspl, 2) CXOZMMOCTb B CpeiHeM.

Teopema 8.2. A) Ecau nocredosameashocms HenpepusHvx
pynrwyui |{f,(x)} cxodumca pasnwomepno wna la, b) x Pynk-
yuu f(x), m. e.

fo()Zf(x) wa la, b) (8.39)
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x 1
|
MO nOCAe008AMEAbHOCMD URMEZPA A0S {ff,,(z)dzjx cxooumcs

L xo

pasromMepro no X Ha la, bl Kk unmezpanry ff(z) dz

Xo

fxfﬂ (2)dz :ifxf (2)dz (8.40)

npu aobom x,€[a, bl
b) Ecau pso

+-co
S(x)=k§1 iy (X), (8.41)

UACHBL IKOMOPOZO HenpepusHyt Ha ompeske [a, b, cxodumcsa pasro-
MEPHO Ha 3MOM OMmpe3xe, MO UMEem Mecmo paBerHcmso

xS )d =1l%o ) dz, 8.42)
f (2) dz k:)‘uofmz) 2 (

m. e. pao (8.41) moxwcHO uHmepupo8ams NOUAEHHO 8 npedernx
om x, 00 x npu aiobux x, u x u3 [a, bl, nputem psaod (8.42)
cxo0umess pasHomepro no x Ha [a, bl npu awboxn x,€[a, bl.

JoxasareanbcrBo. A) [lycte nano & > 0. Bubepem raxoe N (g),
4700, B cuay (8.34), BHINOJMHSIOCH HEPaBCHCTBO

| fa ) —f (0| < = (8.43)

npu xaxiom n > N(g) cpasy npm Bcex x&[a, b]. Tax kak no reo-

peme 8.1 dynkuna f(x), Oynyun npenenoMm paBHOMEPHO cxoisuieficd

Noc/aea0BaTe 1bHOCTH HeNpepbiBHbIX (DYHKUMH, Henmpe pbiBHA, PO HHTR-
X

rpaa ff(z)d.z cyuiecrsyeT npu 100X x; U x w3 [a, b]l. Ouennm

Xy

X X
pasHoCTh ff,,(z) dz—ff(z)dz. Ipu kaxaom n > N (g), B cuay (8.43),
Xo Xo
Mbi HMeeM

<

[ fa@az — [ r@az|=| [, —r1de

<[ i@ —F@dz K| x— x| 52y <o B44)
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a 970 W o3HauaeT, uTo nMeer wmecro (8.40). M3 coornomenns (8.40)
BbITEK3eT DPABEHCTBO
Ea

im [ fa@dz= [fe)az nwpn . xy€la. bl (8.45)

n->»+co
X Xo
TaknM 006pa3oM, ecad NOCAefOBaTeJbHOCTb HenpepuiBHBIX (YHK-
untt {f,(x)} cxoaurcs paBHoMepHO Ha [a, b], T0 MONCHO nepe-
X

xooume Kk npedery nod 3HAKOM UHmMeZPA AL ffn (2)dz npn n006HX.

Xy
X, 1 x w3 [a, bl

n
B) [pn mobom n=1, 2, 3, ... uacTuunas cymma S, (¥)== X u4,(x),
K=

KdK CyMMa KOHEYHOTO 4YHC/AA HenpephiBHbIX QYHKLUHMH, HeINpepbiBHa..
Ilo ycaosuio
S,(x)XS(x) ua [a, bl

Ho rtorma, B cuay nyukra A),

fsn(z)dzsz(z)dz Ha [, b].

3ameruM, 4ro

fs (z)dz_f Zuk(z)dz_z fuk(z)dz' (8.46).

k=1 x,

IMosroMy coortHolletne (8.45) MOXHO nepenucaTb TaK:

{i fxuk(z)dz}:;fxs(Z)dZ na [a, bl, (8.47)

Lk=1 4,

npHyeM BbipaxeHHe, crosulee B QUIYPHOH cKOOKe, dBJseTCS YACTUUHOH
cymmoti psga (8.42). CrenopareabHo, papeHcTso (8.42) umeer Mecro
w pai (8.42) cxoaurcs paBHOMepHO Ha [a, b], uro u Tpebosanoch
HOKAa34aTh.

3ameuanne, TeOpema cOXpaHseT Ccwly ¥ B TOM Clyuyae, KOria
fn(x), n=1, 2, ..., MOIYyT HMMeTb Da3pbiBbl, HO $BJAITCH HHTErpH-
pyembiMu dyukunamMu. Toraa npu yc/a0BMM paBHOMEpPHOH cxoaumocTtu f(X)
TaK¥e WHTerpupyeMa W BHINOJHsSeTcs cooTHoueHue (8.40).

PapHOMepHAs CXOAMMOCTb $IBJISETCS /MWL AOCTATOYHBIM YCAOBHEM
AJst TOTO, uTOOBI MOXHO OBLIO IepeXOANTb K Npededy IO 3HAKOM HMHTe-
rpaja M HHTerPUPOBATh psii nouseHno. Hanpumep, nocieloBarejbHOCTH
fa(x)= x" cxomwics uepaBuoMepuo Ha orpeske 0L X <1 Kk cBoeMy
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napegesy f(x)==0 npn 0 L x <1, f(1)=1. Onnaxo

X

X n+1 n+1
ff (z)dz—fz”dz:f——-:xi—-+0=
J o T ' n+1
E

o

:ff(z)dz npu  #-—>-4-00
Xy

H JM00bX X, 0 X u3 orpe3ka (@, b]. Ho ecanm nocresosatensHOCTs MHTE-
rpupyemblx @yHkuu# f,(X) CXOIMTCA K CBOeMy npededy f(X) HepapHO-
X X

MepHO, TO MOWeT ciAyuurbcd, yro  lim ff,, (z)dz#ff(z)dz. Ha-
Xy X

n-»+co
nipuMep,
fn(x)=4dnx%e "™ — f(x)=0, —oo < x < o0,
1 1
f4nx3e—’”“dx=1—e—”74 0-dx=0 nmnpu n->-oo.
0 0

HO

3. Npenenpusiii nepexox nOx 3HAKOM NPOM3BOZHON M HOYJeHHOE
nuddepenuuposanne paga. Ecau

lim f:l(x)={ lim fn(x)}' (8.48)
n~> 400 n-»+oo
uau
+00 ’ +oo
{ 2*‘1 u, (x)} =k,§ 4, (%), (8.49)
.MO. 2080pAM, HMO MONMCHO nepexo0ums K npedesry noo 3HAKOM

+v0

WY
ApOU3BOOHOL LAl COOMBEMCMBERKRO MmO PAO X, U, (X) MOKCHO dugh-
£=1

eperyupoBams NOUAEHHO.

CootHouenns (8.48) u (8.49) oSKkpHBaJeHTHbI B TAKOM ke CMbiCJe,
Kak ¥ coortHowenns (8.38;) u (8.38y).

Coornowenne (8.49) apasercst oOoOuieHveM npaBuaa AuddepeHuunpo-
BAHMS CyMMbl Ha cay4alh GecKOHeYHOTO YHC/IA CJAaraeMbiX.

Jlaa cnpasediMBOCTH cooTHoleHHH (8.48) wu (8.49) He pocrartouHo
CYyLIECTBOBAHHA NPOU3BOAHBIX H CXOLMMOCTH COOTBETCTBYIOU[MX MNOC/e-
10BaTeNbHOCTE!l W psnoB, Tpebyercd enie BBITOJIHEHHe HEKOTOPHIX AONOJ-
HUTEeIbHBIX ycaoBui. JlocTatouHble yC/AOBHS TAKOTO POAa COAEPKHUT

Teopema 8.3. A) Ecau nocaedosamesshocms wenpepsisrno Oug-
gepernyupyennx Pynxyui*y {f,(x)} cxodumca « f(x) Ha [a, b],

fa(X)—>f(x) wa [a, b (8.50)

*) dyuxiua f (x) HasbiBaeTCA Henpepoulsn0 Oufgeperyupyemoi, €Clu oua
viMeeT HCIPEPLIBHYI0 NPOH3BOJHYIO.
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4 noc2ed08ame sHOCMb UX NPOU3BOOHBX {f;(x)} cx00umcsa pasHo-
MepHO K @ (xX) Ha [a, bl

Fr(x) fa(x) vves fr(X), oo B@(x) na [a, ], (8.51)
mo f(x) maxoce dugpgpepenyupyerma Ka [a, b] u
f (x):(P(x):nETm I (%), (8.52)

m. e. donycmunm npedessviuli nepexo0 nod 3HAKOM NPOU3BOOHON.
B) Ecau pad ¢ Henpepusro Ouggpeperyupye Mo wieHamu

S(x):k§ iy (x) (8.53).

cxodumca Ha [a, b, a pad npou3sodumx
+oo
o(x)= kzl u, (%) (8.54)

cxodumen pasnoMmeprno Ha [a, b), mo cyxuma S(x) pada dugpgpe-
peRyupyera Ha IMOM Ompedxe U 8CIOOY HA HeM BuNOAHACMCS
paseHcmso

S'(x)=0(x)= Eou; (x), (8.55).
F=1

m. e. pao (8.53) MOxucHO nousenno Oughghe peHyuposams.
JoxasatenbcrBo. A) Tak kak no yc/J0BHIO 10Ka3biBaeMoH Teo-
peMbl IPOH3BOJHBIE f;l (x) 9BJSIOTCS HenpepbIBHBIMH (QYHKUHMIMH M HMeeT

MeCTO paBHOMepHas CXOAMMOCTh f(x¥)3¢@(x) Ha [a, b], 10 no Teo-
peme 8.2

lim ff (2) dz_f(p(z) dz, (8.56).
T. €
I (fo () — fuCel= [0 () dz. (8.57)

ITepexoasa k npeneny B JeBoH uacti pasencrsa (8.57), noayuum

F—f = [e@ a2,

FO=f)+ [ e@adz (8.58)
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CrenosarenbHo, f(x) Kak cyMma aByX AuddepeHuupyembix QyHKuui —
X

KOHCTaHTH f (x;) ¥ HHTerpaia f ¢ (2)dz — asasercs QyHxuuei 1w d-
X

depenuunpyemoil. ldnbdepenunpya obe uactu pasencrea (8.58) no x,

1Oy YHM

ff=9¢x= _I)iiﬂoof;,(x)-
b) Mounarasa Sﬂ(x):ké u,(x), uveem S,(x)—>S(x) na [a, b),
=1

S, ()36 (x) Ha [a, b], nphuem S, (=2 iy (x) HenpepuiBHA Ha [a, B]
E=1

npt n=1, 2, ... CuenoparenbHo, B cHiay nyHkrta A), S(x) seasercs
dyukuvedl, 1nddPepenunpyemoti HA 3TOM OTpe3Ke, U BCIOALY Ha
5TOM OTpe3ke BLIIOJIHAETCS PaBeHCTBO

S (x)y=0(x)= kg} u, (),

410 W TpeboBajsoCh AOKA3aTh.
Ecan nociaenopaTe/bHOCTb NPOU3BOIHBIX CXOLMTCS HEpPaBHOMEPHO, TO
MOXET CJYUWThbCH, 4ro papeHcTBO (8.52) He Bhinoausercs. Hanpumep,

f,,(x):%m(ner Vil 1)—> f(x)=0 npn n—>-o00,
— 00 <x <+ool

HO
1
n-3+o0 f'l n-»-t+ce Vn2x2+1
4, Houaeunniit mpegenbupiii nepexox B GyHKUMOMAJBLHMBIX TNOCJe-
ZOBaTeJbHOCTAX M psnax. Teopema o mpesese cymmsl, BooOuie rosops,

HeBepHa B c/yyae OeCKOHeYHOro uMc/aa caaraeMbix. Tak, HanpuMep, H
CYMMa, M KAXAbH ujJeH psjla B paBeHCTRe

)=1+7 ©®=0.

x=0

+0oo
AN (=D kax
x__?Z——k——sm—l—, — < x<l, [0,
k=1

CnpapelJUBOCTb KOTOPOro 1HOKasbiBaercd B M. 5 § 2 ra. 11, crpemarca
K Onpeje/ieHHHM KOHeuHpiM npejeiaMm npu x-—>[— 0. Ecau xe npu-
MeHWTh K 9TOMY DaBeHCTBY TeOpeMy O mNpeiede CyMMbl npu x—>[—0,
T0 Mbl noayuum abcypaHoe paseHcreo [— 0.

OpHako npu onpeje/ieHHLIX [AOMNOJHUTe/bHLIX OrpaHMYeHHsX Teopema
O Inpelene CYMMbl pacIpOCTpaHseTCs W Ha ciayyai OecKOHEYHOro umMc/aa
cnaraembix. CnpaBenausa cienyiouras
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Teopema 8.4. A) Ecau hynkuuonasvrob pao
-+co

S0y =2 upg()=m (@) Fup()+ ... () + ... (8:59)

cX00UmMC DABHOMEPHO 8 HeKOMOPOU OKpecmHOCMU MOUKL X, U
ecau
lima,(x)=c¢, npn k=1, 2, ..., (8.60)
X-> X,
4o
mo wuca080i psao kz Cp CxX00umcsa, npuvenm
=1

+00 + 00
lim wy ()= 2 ¢4 (8.61)
X->xy k=1 k=1
Mm. e. 8 pABHOMePHO ¢X008ueMCA PAde MONCHO nepex0o0ums Kk npe-
desry NOUACHHO.
B) Ecau nocaredosamessnocms PyHxyuld  f(xX), fo(x), ...

covr [o(X)s oo, paBHOMEPHO cX00UMCA 8 OKPECMHOCMU MOUKL X,
U npu Kaxcoom n cyujecmByem OnpedenseHrvli KOHeuHsli npeden
lim f,(x)=A4,

X->x,
mo nocaedosamenpiocms Hucen Ay, Ay ..., A, ... maxxce cxo-
oumces u
lim lim f,(x)= lim Hm f,(x).
X=->Xy 1-> 400 n->400 X->X,

JdoxkasarteabcrBo. Ilycts gano npouasosabnoe &> 0. Tak kax
paa (8.59) cxonurcda paBHOMEPHO B OKPECTHOCTH X TO CyLIeCTByer
takoe N (€), 4ro npHu Bcex n > N (g) n Bcex p > 0 Oyner

lun+l(x)+ e +un+p(x)| <S (862)

Cpas3y A4Ja4 BCeX X W3 3TOH OKpecTHOCTH X,. Ilepexoas k npeneny
npu X —> X, B HepaBenctse (8.62), nomydum HepaBeHCTBO

lCpirt oo FCnipl <o (8.63)
cnpasenjuBoe npu Bcex # > N () u Bcex p > 0. Cregosare/bHO, psi
+co
D¢, cxomurcs. Ycrpemass B (8.62) u (8.63) muzexc p k Gecko-
k=1

HEYHOCTH, NOJYYNM

o< | 2 n@|<e (8.64)
k=n+1 k=pn41

npu Bcex A >N(€) u Cpasy aas BCeX X M3 OKDECTHOCTH Xg.
bukcupyem Tenepb 2 >N(e) u Boibepem Od=08(e) Tax, urobn
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BHINOJHANOCh HEPABEHCTBO
n n
Al
Dup(x)— ey
Py ici

Toraa npu 0 <|x— x| < 6(c) Oynem umers, B cuay (8.64) u (8.65),

<& mpu 0 <|x— x| <d(e) (8.6D)

+4co +co n n ) |
S — Do [ <D0 — e |+| 2 uk(x)|+
k=1 k=1 k=1 k=1 k=n+1

-+ Lete4e=3e. (8.66)

(e8]
1
Z‘ Cr
k=n+1
NokasateabcTB0 DB) creayer M3 A), ecau paccmorpers psl

F1(X)Ffo () — F1( 4 oo F 10 () — foog (O] .- s

A5 KOTOPOro INOCJAeAOBATedbHOCTE [ (X), fo(X), ..., f,(X) sBIseTca
NOC/Ie 10BATe TbHOCTHI0 YACTHYHBIX CYMM M KOTOpBIff yNOBJETBOpHeT BCeM
yCJIOBUAM NYHKTA A).

§ 3. Creneunnie psgbi

CmeneHHuMm paoom HO3BaeMcs PYRKQUOHAAHE pad suda

o
’;}Ockxk:: Co—Crx x4 . e, x4 L (8.67)

uau suda

400

2 ce(x— )t =cofer(x— o) e (r—xp)" L (B.68)
20e woapduyuenmsl ¢y, €1, .n.. Cp ... — NOCMOAHHBE HUCAZ. Pan
guaa (8.68) npoero# 3ameHoH x’ = x — X; CBoAHTCH K pany Buaa (8.67).
ITosToMy B gaabHeHIIEM Mbi OF pAHUUHMCS PaCCMOTpeHHeM paios Buaa (8.67).
IpescrapieHne @yHKUMM B BHAEe CYMMbI CTeNeHHOTO pAia WAM, MHBIMH
ClIOBaMM, pas3jJoxeHue OGYHKUUHM B CTenmeHHOH psai npu-
MeHsieTCS K4K B TeOpPeTHYeCKHX HCCIEAOBANMAX, TAK W B NPHUOJIMKEHHBIX
BoiuncaeHusx. [loapoOHee Mbi ocTaHoBUMCA HAa 9ToM B § 5, a ceHuac
saliMeMcd M3y4eHHeM OCHOBHbLIX CBOMCTB CTeNmeHHBIX pSAAOB.

1, UAaTepBai cXOQMMOCTH CTeNEeHHOTO Psja; paguyc CXOAHMOCTH.
BrisichumM npexie BCero, KakoH MomeT ObiTb 00JaCTh CXOLHUMOCTH CTe-
neHHoro psasa. B orivyne 0T 06/aCTH CXOZMMOCTH NPOM3BOJBHOI'O QYHK-
LHOHAMBLHOTO paaa, KOTOpas MOMKeT OKA3aThCH MHOMECTBOM TOUYeK CKOJb.
YIOAHO CJAOXKHOH CTPYKTYphi, O06JACTh CXOLMMOCTH CTreneHHoro psid

00
D c,x* Bcerma sBASETCE OTpPE3KOM OCH X, KOTOpHH MONET ObiTh
&=0



