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JIEKITNS 5

Teopema emuacTBenHOCTU. Psibl Jlopana

5.1. Crenennbie psiabl (IIPOJOJIKEHUE)

Ha mpeapiayieit jiekmun Oblia copMyanpoBaHa U joKaszaHa Teopema 4.4, KoTopas
HPUTOAUTCA U B JaHHOU Jleknuu. Hamomaum ee:
[Iycrs dyuknus f Takosa, 9TO:

fec%&mg.
Torma:
+oo
f(z) =) eulz—a)", Vz€ Byla),
n=0
rJe:
(n)
R A ) T

n!

Onpenenenune 5.1. IIycre G — obnacts B C. [lycts dyuknun f, TakoBbl, 9TO:
fn: GCC—-C, n=1,2,3,....

Torma roBoputTcs, 4TO P U3 ITUX (DYHKINNA BUIA:

> falz)

CXOJIUTCsI PABHOMEPHO CTPOro BHYTpu obiiactu G, ecyiu (cMm. puc. 5.1):

Vz € R, VR > 0 psaj cxoaurcs paBHOMepHO B Kpyre Bg(a).

Teopema 5.1 (IlepBast u Bropasi Teopembl Beiiepirpacca). I[lyems G — obaacmo
6 C. Ilycmv ¢pynxyuu f, marxosvl, wmo:

fn € CHG),
npuMem:
+o0o
Z fn(2) = f(2) pasnomepro cmpozo enympu G.
n=1
Tozda:
1) Ilepsasi meopema Betiepwmpacca:

f e CYa).

2) Bmopasi meopema Beliepwmpacca:

+oo
> W) = W), VEeN,
n=1

2de pad cxodumes pasromepro cmpozo enympu (3.

CyTb TeopeMbl 3aKI0IAeTCs B TOM, 9TO OHA TOBOPHUT O HMOWIEHHOM JInddepeHImpo-
BaHUKM PABHOMEPHO CXOJIATIEr0C PAJIa, COCTOSINEIO U3 PEryAaPHBIX (DYHKITHI.
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Jleknms 5. Teopema eguncrsennoctu. Psbr Jlopana

JlokaxkeMm 3Ty Teopemy:

[J B jokazare/ibecTBe OYIET MCIOJIb30BaHa NHTEIPAJIb-
nag dopmysta Ko u cBoiicTBa nHTerpasa tumna Korrm.

[TepBast Teopema Beitepmrpacca: paccMOTpuM IIpoOm3-
BOJIbHYIO TOUKYy x € (G. Sadukcupyem ee (cum. puc. 5.2).

Tax kak G — OTKPBITOE MHOYKECTBO, TO MOYKHO TIOJI0-
OpaTh Takue MOJIOYKUTE/IbHBIE TUCTIa T | 7', UTO:

B,y (2) C G.

Puc. 5.1.

PaCCMOTpI/IM JaCTUIHbIE€ CYMMBbI:
Sn(2) = fi(z) + -+ fn(2).
N3 ycnoBus TeopeMbl Cjieayer, 9To:
Sy € C(G) — perynspna Bo Bceit 0b6TacTH.

CnenoBarenbHo, Ay QyHKIUU f 1 it Kpyra 00/ib-
mero pajuyca B, (z) mo uaTerpaabHoii hopmyste Koru
BEPHO, YTO:

Puc. 5.2.
1 Sn(§)
Sn(Z) = — —=d.
Fr+r1
rie:
Lryry = 0Bryr, (2), 2 € B.(2).
Tak kak:
fn € C<Br+r1 (Z))7
[IPUYIEM:
an = f B By (2),
TO CJIEJOBATEIHHO:
fe @(BWI(z)).
Takum o6paszom, MOXKHO PACCMOTPETh CJISIYIONINI HHTErpaJl:
d Vze G\ T,
Fr+r1
IIposejiem oreHKY CBEpPXY I PA3HOCTH:
1 S
P fE) d§ — 5— / / [Siv( ‘yd§| 7' € B,().
21 £E—z 21 £ — 27T ‘5 ‘

Fr+7‘1 r+r1 FT‘+’I‘1

Tak Kak B 9aCTHOCTHU:
SN = f Ha Fr+r17


http://lectoriy.mipt.ru

http://lectoriy.mipt.ru 3uz 13

Jleknms 5. Teopema eguncrsennoctu. Psbr Jlopana

TO BEPHO CJIEJIYIOIIee:
Ve>0 3IN1€N: VNN |Sn(§) — f(§)| <e, VEET, 4.

Ecnu B34TH TPOU3BOJIBHOE YHCJIO € U BBIOPATb COOTBETCTBYIOIIEee eMy 4ucio N, To
[TOJTY IHM:

€ e-2m(r+ry)
Sn( . dé| = ———~ =¢
w( 2 5 27rr1 / ’ §| 2rr b
Triry Drtry
TaK KaK:
‘5 - Z" 2T

TOF,ZL& JJId ITPOU3BOJIBHOI'O IIOJIOZKUTEJIBHOT'O 9UCJIa €1, B CUJIY TOI'O, 9YTO ITIOJIO2KHUTEJIb-
HOE€ YHUCJIO € TaK2Ke ABJIdeTCdAd ITPOU3BOJIbHBIM, MO2KHO Bbl6paTb TaKO€ YHCJIO Nl; qTO:

VN > N; |Sn(z <e, VZeB.(2),

omi 5

Fr+71

TO €CTb:

/
V'€ B.(z2) Sn(z 27” f—

7‘+'r1

CJIG,ILOB&TGJH)HO, II0 CBOMCTBaM HMHTEIr'paJia THUIIaQ KOHH/II
f € C®(B.(2)).

B cuity npousBo/ibHOCTH BBIOOpa KPyra W TOYKH 2, HOJIYIUM, 9TO:
f € C®(B,(2)),

U TaKuM 00pa3oM, IepBasi 4YacTh TEOPEMbI JJOKa3aHa.
Bropast reopema Beiiepmirpacca: BeibupaeM Mpon3BoJIbHO KPyT (M. puc. 5.3):

B.(2)CcG, zeG, r>0.

Tax kaK B,(z) sIB/IIeTCS KOMIAKTOM, TO MOYKHO 3alIlH-
CaTb:

Jry >0: By, (2) CG.

Takx kak yacTudHasg cyMma guddepeHnupyeMa OiuH
pa3, To oHa juddepeHnupyemMa CKOJIbLKO yIOJIHO pa3, a 3Ha-
quT — Oeckoneuno jnuddepennupyema B G-

Sy € C¥(@).

Tak:ke n3 mepBoii TeopeMbl Beiiepirpacca m3BecTHO, Puc. 5.3.
YTO:

feC=(q).
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Jleknms 5. Teopema eguncrsennoctu. Psbr Jlopana

CretoBaTeIbHO, 110 CBOiicTBaM mHTerpasia Tumna Kormm:

, k! Sn(€
SJ(\];)(Z) ~ ori (¢ _Ni)le

Fr+r1

d¢, Yk eN.

AHaJIOrMYHO MOXKHO 3alIUCATD:

k!
fOE) = o= @f(%

F'r+7‘1

d¢, V7' € B.(2).

Torma pasHOCTE:

SW() — [P ()] <

S or

k! / |Sn (&) — f(©)] - ||

kL
€=~
FT+T1

AnajlormaHo J0Ka3aTeIbCTBY MEPBOit TeopeMbl Beitepirpacca:

SN = f Ha FT+T17

TO €CTb:

Ve>0 IN; eN: VN =N, [Sn(§) — f(O)] <e.

Bribpas 1mo1oKuTebHOEe YHUCI0 € U COOTBETCTBYIOIIEe Ynucjio N, MOJyduM HYZKHYIO
CYMMY:
k! €

|Sn(z") = f(2)] < or TR 21(r +ry) = 1.
1

CresoBaTesibHO:

SW () = f®)(2') na samxmyTOM Kpyre By ().

To €CTb, OBLIIO IIOJIY9€EHO CJleyIoIiee:

“+oo

S = g0

n=1
PaBHOMEPHO CTPOI'O BHYTPpU G, 9TO 1 Tpe6OBaJIOCb JIOKa3aTh. [ |

CaenctBue 5.1. [lyemv dynryus (cm. puc. 5.4):

400
= W(z—a)", VzeDB :
f(Z) nZ:OC (Z a) °c R(a) Puc. 5.4.
Tozda: .
f,(Z) = Z Cnn(z - a)n—1’ Vz € BR(CL).
n=1

Caencreue 5.2 (O eauHCTBEHHOCTHU pas3JioxKeHus MYHKIMU B CTEIIEHHON PsiJ).
Hycmo pynxyua:

f(z) = an(z —a)", Vzé€ Bg(a).

Tozda:
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Jleknms 5. Teopema eguncrsennoctu. Psbr Jlopana

Jokaxkem ciejacrBue H.2:

[ Unes nokasarebcTBa — OyAeM IMOUIEHHO U dEepeHImpoBaTh, 3aTeM IOJCTa-
BUM Z = Q.

N3 cnencrBuga 5.1 nosrydnm:

400
VEeN [f'(z)= ann(n —1)(z —a)""%, Vz € Bgla),
n=2

+o0
VkeN f(k)(z):an~n(n—1)-...-(n—k—l—l)(z—a)”_k, Vz € Bg(a).
n==k

EC.HI/I B Ka}I(,ZLbIﬁ Pda IIOACTaBUTDL JaJiee £ = @, TO 3alluIIEeM:
k
f®(a) = by - k!,

9710 1 TpeboBasoch goka3arh. M

5.2. Teopema eaMHCTBEHHOCTU

Teopema 5.2 (Teopema enuucrBennoctu). [lycmv G — obaacmv ¢ C. Iycmov ecmo
nocAedo8aMEALHOCTVD, MAKAA, YMO:

{z,} eC, NEeN,

ede:
Zn — 2o € G, n — +0o0.

Hmeemesn 6 sudy, wmo 3deco:

Zn # 20, Vn €N,

mo ecmuv nocaedo8amMesbHOCNb HECMAUUOHAPHA (CM. puc. 5.5).
Iycmo maxorce pynryun:

feCl@), geCYq),

npuvem.

f(zn) = 9(2n), VneN.

Tozda:
f(z)=g9(2), Vzedq.

[TosicHnM JaHHYIO TeopeMy MPUMEPOM:
ITpumep 5.1. Ectb dyukiun:
fE)=e = e,
g(z) € CHC), g(z)=¢€" VreR

Torma:

Puc. 5.5.
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Jleknms 5. Teopema eguncrsennoctu. Psbr Jlopana

Hampumep, mponcxoanT coBnajeHne Ha MOCIeI0BATETbHOCTIH:

1 1 1
gl - ) =exp| - | =[|=
n n n

CiiestoBaTe/IbHO, IO TeOpeMe eJIMHCTBEHHOCTH:
f(z) =g9(z2), VzeC.
ITpumep 5.2. Ectb dyukIug:
f(2) = sin®(2) + cos?(z), f(z) € CHC),
g(z) =1, g¢(2) € CY(C).
Toria BoCIOJIB3yeMCs TEOPEMOIi €IMHCTBEHHOCTH:
g9(x) = f(x), VzeR,
CJIeI0BATEIBHO:
f(z)=g9(z2), VzecC.

Heboumpimoe JIMpUYeCKOe OTCTYILJICHUE: IIPOBEJEM «YHHUYITO2KCHUE TPUI'OHOMETPUM».

Bynem pacemarpusarh GyHKIUNT:
1
f(z)=sin—, g(2)=0.
z
BamMerum, 4TO:

1 1 1
— 50= fl—)=g]—
™ ™ ™
Toria, BOCIIO/IB30BABIIUCH TEOPEMOIT € TMHCTBEHHOCTH, TIOJTY IHM:

f(Z) = g(Z), vz € C,

CJIeJOBATEILHO:

IS
Il
o

[IpoBenem 3amMeHy IepeMeHHbIX:
1 :
E=—-= siné=0.
z

Taxum obpazoM, pYHKIUS CHHYCaA HE TIPEJICTaB/IgeT COOO0I BCeM U3BECTHYIO CUHYCOU/LY,
a ABJIACTCA TIPAMOIA.

CiietoBaTeIbHO, HE CYNIECTBYET TPUTOHOMETPHUH, MEXAHUKU U TaK Jiajiee.

e B maHHBIX paccyKICHUsIX OInoOKa?

OtBer — B TOM, UTO:

() = sin% eCi(C\{0})= G=C\ {0}
[Tomy4waercs, 1aro:
% S 0eC\ {0},

a 3HAYNT, ObLIM HAPYIIEHBI YCJIOBHUS TEOPEMbI €IMHCTBEHHOCTH, U CJIEI0BATEIHHO, TPUIO-
HOMETpHUS BCe-TaKU CYIIEeCTBYeET.

g mokazaTe/ibCTBa TEOPEMbI €JIMHCTBEHHOCTH TTOHAI00UTCH ¢hOPMYIUPOBATH U JI0-
Ka3aTh CJIEIYIONIYIO JTEMMY:
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Jleknms 5. Teopema eguncrsennoctu. Psbr Jlopana

JlemMma 5.1 (O6 n3oaupoBaHHOCTH HYJI€H peryiasipHoit dyHkuuu). Ecau Gynkyua:

f e C'(B.(a)),

npuuem f(a) =0, mo 603M0AHCHVL MOAVKO 06a CAYUAA:

1) Jlubo:
f(z) =0, Vze B.(a),
2) Jlubo:
f(z)=(z—a)- fi(z), keN,
ede:
fi(z) € CY(Bi(a)), fila) #0,

fi(z) #0, Vze By (a), r1 >0.

(] B nokazarenbcTBe Oy/IeT UCIOIB30BATbCS PA3JIOKeHHe B psji Teitiopa.
Tak Kak:

f € CY(B.(a)),

f(z) = ch(z —a)", Vze B.(a).

Torya B ojHOM CjIydae MOy IHM:

0=f(a)=f(a)=-=fP(a)=..., VkeN.
SHAINT: (k)( )
_ [Pa _
Cr = L ) k= O’ 17 27 )
TO €CTh:
= B B,(a),

YTO IPUBOJUT K IIEPBOMY CJIyYalO U3 yCJIOBUS.
WNu4ae nomydaeTcs B IpyroM caydae — €CJIH:

0=fa)=fla)=--=f*a) fPa)#0.
Torma:
f(2) =ce(z —a)f +cppi(z —a)™ + ...,
BoineceM MHOXKHUTEb 38 CKOOKH:
a(z—a)  +ez—a)f M+ =(z—a)" (e +a(z—a)+...).
O6o3naunm:
() =c+cpm(z—a)+....
BHa“H/IT, MO>KHO 3alliCaTh:
f1 € Cl (Br(a)) .

DTO HPUBOIUT KO BTOPOMY CJIyUal0 U3 YCIOBUS:

(k)
fila) =c = fk—!(a) £ 0.

Jlemma nokazana. M
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Jleknms 5. Teopema eguncrsennoctu. Psbr Jlopana

Tenepnb nepeiieM K JIOKa3aTE€ILCTBY TEOPEMBI €JIMH-
crBeHHOCTH (Teopema 5.2):

[0 B nokasaresnbcTBe OyJIeT HCIIOJIB30BaHA JieMMa 00
U30JIMPOBAHHOCTH HYJIEH PerysisipHoOil (DyHKIIUH.

Pacemorpum dyskimio (em. puc. 5.6):

h(z) = f(2) — g(2).

Torma:
h e CYG), h(z,)=0. Puc. 5.6.

BHaYUT, JOCTATOYHO JI0KA3aTh, 9TO:
h=08Gd.

Tak kak ¢yHKuusg h — HenpepbiBHa B Touke h(z) =
0, 2, — 20, & TAKKe TaK KaK 2y — HyJb (DYHKIMK [, HEU30-
JIMPOBAHHLINA OT HyJIeil B TOYKAX 2, TO IO jemme 5.1:

h =0 B m06oMm kpyre B, (29) C G.

Pacripocrpanum  pesysbrar Ha  BCIO  00JIaCcTh  (CM. Puc. 5.7.
puc. 5.7). Pacemorpum ponsBosibHYy 0 TOUKY 2 € G.

Tax kak G gBysIeTCsT 007IACTHIO, TO MOXKHO BBIOPATH KPUBYIO ') COETMHATONTY IO TOUKH Z
u 2y BayTpu G.

Tak kak I' — KoMmIrakT, TO OYHKITUS:

p(&,0G), €T

SIBJISIETCS HEIIPEBIPBHOI 110 &.
SHaunT, JanHas (QyHKINUA JOCTUTAET:

infp(f,(?G) =d>0, £€T.

Torya u3 cire1yIomero OTKPBITOTO MOKPBITUS KPUBOit [':

U Ba(§)

el

MOZKHO BbI6paTb KOHCYHOEC IIOAIIOKPLITHUE, IIPUYIEM TakK, 9TO0OBI HAILIUCHL TOUYKUA:

l
{¢0.6,....4} cT: T | JBu&),

Jj=0

Ipru4ieM HEHTDP CJIeAYIONIEro Hiapa JA0JI2KEH II0IIaJdaThb B Hpe,ZLbI,ZLyH_H/Iﬁ nrap:

&1 € Ba(&), &€=1,...,L

[IycTs Takxke:
20:&)7 ceey Z:é.l'
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Torya U3 JOKA3aHHOTO BBIIIE CJIEJIYeT:
h =0 B kpyre By(&).

Tak Kak:
£ € Ba(&),

TO £ — HEM30JIUPOBAHHBINA HYJIb (PyHKINN .
CaenoBarebHO, 10 Jiemme 5.1:

h =0 B kpyre By(&1),

I Tax JaJee.
[Iponenas nanubIil epexos k pas, MOJyIUM B HTOTE:

h =0 B kpyre By(§) = Ba(2).
B cuny mpon3BosibHOCTH BBIOOPA TOYKH Z, IMOJIYYUM OKOHYATEILHO:
h=0, Vzed,

910 1 TpebosaJsoch jokasarh. M

5.3. IlepBoobpa3Has

Omnpegenenne 5.2. Ilycts G — obmacts B C, a dyuknus f takosa:
f: GcC—C.
Torna dyukus F Ha3bBaeTcs IIepBOOOpa3HO /it GyHKIUN f, ecim:
F'(z) = f(2), VzeQa.
Bamernm, aro eciim Fy u Fy apasiorcsa nmepBoobpasubivu i hyaknun f B G, TO:
Fl=F=fnG,
TO €CTh:
F| — Fy = h' =0 B obnacru G.

Ho B TakoMm cirydae:
W (2) = uy(z,y) + (2, y) =0,

CJICIOBATEJILHO:
u, = v, = 0B G.

Ucnonwzys yenosusg Komu — Pumana nia dyuakmun b, noxyunm B G:
Uy = vy = 0,
Uy = —V; = 0.
CietoBaTesIbHO:
u=c €R, v=cy€eR.

B wurore zamumem:
F1 — F2 =cc (C,

YTO O3HAYAET, YTO JIBE PA3HbIE MI€PBOOOpA3HbIE B 00JIACTU OTIMYAIOTCH HA KOHCTAHTY.
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Teopema 5.3 (O cymiectBoBanuu mnepBoobpasHuoii). [fycmv G — obaacms 6 C, a
Pynruus [ maxosa, wmo (cm. puc. 5.8):

f e C(q),

npuvem s 110000 3aMKHYMOUT KYycouHo-2aadkoti kpusoli I' C G evinoaneno pasencmeo:

/f(z) dz = 0.

Taxorce nycmov wpusaa I, , Asasemca wycouno-2aadkol xpusoll 6 G, ceasvisarouied
MoKy a U Z.
Tozda pynruyus:

Ve G F(z)= / f(&) d§ dna Purcuposannots mouru a € G

Fa,z
asagemcs 000l u3 nepsoobpasuvix das [ 6 obaacmu G (cm. puc. 5.9).

(] B sokazaresbcTBe OyIeT MCIOJIb30BAHO OIIPE/Ie/IeHIEe TTPOU3BO/IHOM.
[lepBas gacTh: mokaxkem, 4To pyHKIMA F' onpejiesiena

KOPPEKTHO, TO €CThb He 3aBHCUT OT BBIOOpa Kpusoil ' .

(em. puc. 5.10).
Bribepem mnpomssospHyio Touky z € G. Ilyers I .

u f‘a,z — JIBeé pa3Hble KYCOTHO-TJIQ/IKNEe KPUBBIE, COEIMHSI-

omme Toukn ¢ 1 z B G.
Torma obbeguHeHTE:

Fa,z U Fa,z

SIBJIIETCST TaKKe 3aMKHYyTO# KpuBoil B G. CireoBaTeIbHO, Puc. 5.8.
YUUTBHIBas OPUEHTAINIO, 3aIIAIIEM 110 YCJIOBUIO:

| s@d=o
Ta,-UTG .
Takum obpasom:

0 /ﬂ@%i/ﬂaﬁ

Fa,z
Puc. 5.9.

TO €CTb:

/ﬂ@%j/ﬂ@%
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[lepBas "acTh /I0Ka3aTebCTBA 3aBEPIIEHA.

Bropas dacTh: Jyisi Ipou3BoJbHOM Toukn z € G (cM.
puc. 5.11) GepemM MPOU3BOIBHYIO KYCOTHO-TJIAIKYIO KPH-
Byto [' ot a 10 2z B G.

[IycTs ay1st HEKOTOpPOTO 0 > 0 KPyT:

Bg(z) C G.

st mpon3BoIbHON Az:

Puc. 5.10.

Aze C: ‘Az‘<(5.

Paccemorpum:

F(z+Az) = / f(&)d¢,
Ty, -U[z,2+Az]
TO €CTb pacCMaTpHuBaeMasd KpHBad OT TOYKMU a OO0 TOY-
kn (z + Az) cocrour u3 kpusoit [',, m orpeska or z
5o z + Az.
Torma 3amminemM pa3HOCTD:

Puc. 5.11.
F(z+Az) — F(z
CrEITOje) = [ seu-se)
[2,24+AZ]
Tak Kak: )
f=x [ f©d

[z,2+Az]

TO €CTb IIpu CJIG,ILYIOHLeﬁ ITapaMe€Tpusaliiun:
() =z+tAz tel0,1], df=Azdt

MOZKHO 3alluCaTb:
1

1
/ d{z/Azdt:Az/dt:Az.
0

[z,24+AZ] 0

fo=x [ s0we=12 [

[z,24+AZ] [2,2+AZ]

Torma:

SHaUNT, MOYKHO MEPEINCATh:

1
~ [ fod-e
[

z,2+Az]

- ‘Ai | -

[2,24+AZ]

OteHnM CBEpXY:
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Tax kak dyHKIUsa f — HempepbIBHA B TOYKE Z, TO:
Ve>0 Jo0>0: VEe€G |-z <o |f(&)-f(?)]<e

Ecan JJId ITPOU3BOJIBHOI'O IIOJIO2KUTEJIBHOT'O YHUCJIa & Bbl6paTb COOTBETCTBYIOIICE eEMY
IIOJIO2KUTEJIbHOE YUCJIO 0, IPUYEM €CJIU TaK2Ke CUUTATh, YTO 0 < 5, TO MOZKHO 3allUCaTb:

F(z+ Az) — F(2)

—f(2)| <e, VAz: |Az|<o.

Az
Taxum obpazom:
. F(z+Az) = F(2)
A fing, Az = /),

910 1 TpeboBaJsoch jokasarh. M

5.4. Paabr JIopana

Omnpenenenune 5.3. Psagom JlopaHa Ha3biBaeTcs psiji Buja:

+o0o —00 +oo
Z en(z—a)t = Z cn(z—a)"—l—ch(z—a)”, ¢, €C, aeC, zeC.
n=—00 n=—1 n=0

Onpenenenue 5.4. Cunraercs, 9to psia Jlopana — CXOAUTCS TOTIa U TOJBKO TOIJA,
KOIJIa, CXOJIATCS Pl

_Z Cn(z —a)" (5.1)

U P

ch(z —a)". (5.2)

Brosie JIorn9HO CieyeT 3aJaTh BOIPOC — Ha KAKOM MHOYXKECTBE CXOAUTCA paj JIo-
pana’?

BaMeTuM, 9TO psf, 5.2 ABIAETCA OOBIYHBIM CTEIEHHBIM psi-
oM. OH, Kak M3BECTHO, cxo/uTcsi B Kpyre Br(a), ie R — pa-
Jyc cxonuMmocTH (eM. puc. 5.12).

s pajmyca CXOIMMOCTH M3BECTHA TakxKe popMuysia
Kormm-A namapa:

1
R _ =
lim {/|c,|

n—oo

g psama 5.1 mpoBejieM 3aMeHy epeMeHHbIX:
1 Puc. 5.12.

{—a

Torma manHbI psifi OyAET BBINISIIETH CJACTYIONUM 00pa30M:

¢ =

+o0

Zc_kgk, k= —n.

k=1
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Jleknms 5. Teopema eguncrsennoctu. Psbr Jlopana

[Monyunscs crenennoit psan. O cxomures B kpyre Bg, (0), Tae paamyc CXOAnMOCTH
olIpeJiesIeTcd Telepb TaK:

1
1= =¥F—— :
lim {/|c_g|
k—o0
Tak xax [£]| < Ry, TO:
1
< R17
|2 = a
YTO PABHOCUJIBHO CJIEJLYIOIIEMY:
7 —a| > = =~
Ry
Takum 06pa3oM, HOJIYIHIN, 9TO Psijt 5.1 CXOAUTCA BO BHEII- Puc. 5.13

Hoctu kpyra B,(a) (cm. puc. 5.13), rae:
r= klim Ve—kl.
—00

Bosmoxkubl Tpu cityvad: ’
1) r > R — psy Jlopana HUrje HE CXOIUTCS;
2) r = R — pan Jlopana MOXKeT CXOJUTbCA B HEKOTOPBIX

TOYKaX:
{‘z—a‘ :T:R}.
3) r < R — pan Jlopana cxojurca B Kosblie (cM. puc. 5.14): Puc. 5.14.
Vir(a) = {z < ‘z —a‘ < R},
IpUYeM He UCKJIOYEHO, ITO MOIYT JOCTUTAThCA Kpajilue 3HATeHIs:

0<r< R < +oo.
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