DOYHKIHOHAJILHbIE PSIAbI

§ OyHKUHMOHANBHBINA PSAJA, €ro CcyMMa U 00J1aCTh CXOAUMOCTH

Omnpenenenne [Tycte B 00mactu A BEIIECTBEHHBIX WJIM KOMIUIEKCHBIX YUCEN Z JaHa
(PYHKIHOHAJBLHOIO | TIOC/IEI0BATEILHOCTh (DYHKIINI { t (z)}, k=12,...
psina DYHKIUOHAJBHBIM PSIIOM HAa3bIBAa€TCS CyMMa BCEX WICHOB
(GYHKIIMOHAIBHOW MOCIEA0BATEIbHOCTH!
o0
D L) = [+ () + et [ (2)
n=1
Omnpenenenue MuoxectBo D — A BCceX TOYEK z, B KOTOPBIX CXOIUTCA sk
00J1aCTH TOTOYEYHOM | _*
CX0AMMOCTH Z S n (Z) maswiaercst 0BMACTIO MOTOEUHOI CXOAMMOCTH 3TOTO
(pyHKIIHOHAIBHOTO n=1
psaaa psna.
Omnpenenenue Oynkuus  S(z) Takasg, uro And J000M TOUkM <z, € D uucio
CYMMBbI w
HKIHMOHAJIbHOI'0 .
g)s)l,;[a 1 S(z,) ABNAETCS CYMMOM UYMCIIOBOTO psija Z / n (z o) , Ha3pIBaeTcsA
n=1
CyMMOii (PyHKIIHOHAJIBLHOIO PsJA.
Toects S(z)=1im S, (z).
n—>0
§ PapHOMepHasi M MOTOYEYHAS CXOAHUMOCTH
Omnpenenenne ®
paBHOMepHO#H ITycts psan Z f . (2) cxonutcs B obnactu D Kk pyHkuuu S(z),
Hu MOTOYEYHOM n=1
CXOAUMOCTH u H < D — HEKOTOpOe MHOKECTBO.
(pyHKUHMOHAILHOIO )
psaa Psn Z S0 (2) naspisaercs PABHOMEPHO CXOISIIUMCS
n=1
Ha MHO:KecTBe H — D, ecinu
(Ve>0) (AN(e)>0)(Vn>N,Vze H=|S(z)-S,(z)< &),
WJIu:
(Ve>0) (AN(e)>0)(Vn>N,VzeH=|r(z)<é&).
Ecmu takoii Homep N 3aBHCUT HE TOJILKO OT & >0, HO M oT z€ D,
re. (Ve>0) (3N(¢,2)>0)(Va>N=lr,(z)|<e), 10  pan
HAa3bIBACTCS CXOAAIMMCSH OTOYEYHO (HEPaBHOMEPHO) B D .
IIpusnak Ecim  nmpu  mobom zeD BBITIOJIHSIETCSI ~ HEPABEHCTBO
BeiiepmiTpacca =
N < = i
(HOCTATOUHBI | £, (z)| <c,, n=12,...,a4ucnoBoi pig Z;cn CXOINTCS,
p
npusHak %
paBHOMEpPHON . Z z
CXOMMOCTH) TO (YHKIMOHAIBHBIA Pl f n ( ) cxomurcss B obOmactu D

n=1

PABHOMEPHO.




§ CBoiicTBa pABHOMEPHO CXOASILIIUXCH PAIOB

CsoiicTBo 1
(o HENPEPBIBHOCTH
CyMMBI psiJ1a)

o0
Ecnu unens! psga Z f n (z) HENpephIBHBI B o0nactu D,
n=1

o0

U psift Z S n (z) CXOJUTCSI pABHOMEPHO B 3TOM 00J1aCTH,
n=1

TO €ro cymma S(z) HenpepbiBHAa B D.

CBoiicTBO 2
(o MTOWICHHOM
MHTETPUPOBAHUY PAJIA)

o0
Ecnu unensl psina Z f n (2) HEIPEPBIBHBI HA HEKOTOPOU ayre L ,
n=1

U psl CXOAUTCS paBHOMEPHO Ha TOM Jyre K GyHKuuu S(z),
TO PsIl MOXHO MOWIEHHO MHTEIPUPOBATh BOJb 3TON AYTH,

re. [S(z)dz = i [ 1,(2)dz

n=1 [,

Omnpenenenne
AHAJTUTHYECKOM
byHkuun

@yHkuMs f(z) Ha3plBaeTCd aHAJIMTHYECKONW B TOYKe, €CIM OHa

muddepeHpyeMa B TOUKE U HEKOTOPOH OKPECTHOCTH ATOM TOUKH.
@yHkuMs f(z)Ha3bIBa€TCSd AHAJIMTHYECKOW B 00/1aCTH, €Clid OHa

AHAIIMTUYECKAS B KAXKIOU TOUKE ATOM 00JIaCTH.

CsoiicTBO 3
(o6 AHATTUTUIHOCTH
CYMMBI psiJia)

o0
Ecnn unens! pAana : / f n (Z ) SIBISIFOTCSI AHAIMTUYECKUMHU B 00JIaCTH
n=1

D GyHKUMAME | psii B 3TOM 0071aCTH CXOOUTCS PAaBHOMEPHO, TO €To
cymma S(z) B obnactu D siBasieTcsl PyHKIMENW aHATUTUYECKOM.

CsoiicTBO 4

(o MOWICHHOM
muddepeHIMPOBaAHUH
psina

c KOMILJIEKCHBIMU
YIEHaMH)

0
Ecnu unens! psna Z f n (2) spnsrores amanMTHIECKHMH B 0GTACTH
n=1

D GyHKIUSIMH 1 psIZT B 9TOHM 00J1aCTH CXOIUTCS PABHOMEPHO, TO 3TOT
psan MoxHO auddepeHuIHpoBaTh MOWIEHHO B obnactu D moboe

uncno pas, .. S"(z)=> f,"(2).

n=1

CaoiicTBO 4a

(o MOYWICHHOM
Qg depeHITMPOBaHUT
psina

c BEIICCTBEHHBIMU
YJICHAMH )

o0
HYCTB HaH psaa € BCHICCTBCHHBIMU YJICHAMH : l,Mn(x) , YJICHBI
n=1

KOTOpOro Ha OTpe3ke [a,b] HEnpepbIBHBI BMECTE CO CBOMMH

npou3BoAHbIMH. Ecniii Ha [a, b] maHHBINA psan cXoguTcs K GyHKIUHA

o0
/
S(x), a paa U3 IPOU3BOIHBIX Z u'n(x) CXOAMTCS PAaBHOMEPHO Ha
n=1

[a, b], TO Pynkuus S(x)udpdepeHuupyeMa Ha [a, b]u mpu 3TOM

S0 =l ().




§ CreneHHblie pAabI

Omnpenesienune
CTEeNeHHOro psjaa

0
QYHKIMOHAIBHBIN psJl BUJA Z a,(z—z,)" Ha3bpIBaeTCs CTENEHHBIM
n=0

psioMm,
rac an— KOMIIZICKCHBIC 4YHCJIa, HEC 3aBUCAIIUEC OT 2z, HA3BIBAIOTCA

KOd(UIIMEHTAMH CTETIEHHOTO Ps/a;
z, — (HUKCHPOBAaHHOE KOMIUIEKCHOE YHCIIO, HA3bIBACTCSl LIEHTPOM

CXOOMMOCTH CTeNEeHHOro psina. Ecim z, = 0, To cTeneHHo psan umeer

0
BUJL Zanz” .
n=0

Teopema AbGens

0
Ecin pﬂI[ z anzn CXOOUTCA B TOUKEC Zl * O 5
n=0

TO OH CXOAWTCS aOCONIOTHO TMpHU IOOOM <z, YAOBIETBOPSIOLIEM

HEPaBEHCTBY: |z| < |z1 ;
[P TOM OH CXOJIUTCSI PABHOMEPHO B JIFOOOM KpyTe |z| <p< |z1 | .
Ecmu psn B Touke z, # 0 pacxoauTcs, TO OH pacxXoJUTCS BO BCEX

TOYKax z , JJIs1 KOTOPBIX |Z| > |Z 1|

Teopema

(o panuyce
CXOJIUMOCTH
CTETNIEHHOT'O Psizia)

o0
Z[J'If[ BCAKOI'O CTCIICHHOT'O pAaa Z anZ" CYHICCTBYCT HCOTPHULATCIILHOC
n=0

yuciao R Takoe, 4Tro TpHU |z|<R (ecmu R > 0) psim cXOmuTcs M

IPUTOM aOCOJIIOTHO, a MPH |z| >R (ecnmu R # o0) psii pacXOUTCHI.

Yucno R HazbIBaeTCs paguyCcoOM CXOJAMMOCTH CTEIIEHHOIO psja,
a Kpyr |z| < R —ero Kpyrom cxoaMMoCTH.

Teopema
(o CBOMCTBAx
CTETIEHHOTO PsIJIa)

CyMMa cTeneHHOro psija spiseTcs GyHKINEH aHAJMTHYeCKOH B €ro
Kpyre CXOAMMOCTH.

CreneHHONW psA7 MOXHO MNO4YJeHHO AuddepeHIMpoBaTh ITH000€
YHUCJIO Pa3, IPHU 3TOM PAINYC CXOAUMOCTH PsI0B HE U3MEHSAETCH.
CreneHHONW psAJ MOXHO NOYWIEHHO HWHTerpupoBaTh 10 1000
KpHBOH, PaCIOJI0KEHHOU B €r0 Kpyre CXOAUMOCTH.




§ Paab1 Teitiopa

Teopema
(o psane Teitnopa)

Ecmn dyskmus f(z) aHanuTU4HA B Kpyre |Z—ZO| <R, TO B 3TOM
Kkpyre ¢yHKuus f(z) mpeiacTaBUMa B BUJE CyMMBI CTETICHHOTO psia
() p y ,
f(z)= Z—|(z —z,)", KOTOpbIi Ha3biBaeTcs psgom Teilsiopa

-
st yHkuuu f(z).

Teopema
(€IMHCTBEHHOCTH psifa
Teitnopa)

JIroboit cxomsAmuiicss B Kpyre |z—zo|<R K Qyskmun  f(z)

o0
CTENeHHOH pan f(z) = Z a,(z—z,)" aBngercs pagom Teiaopa s
n=0

CBOEH cyMMBI f(Z).

§ Psanwbl Teilsiopa HEeKOTOPBIX dJIEMEHTAPHBIX (PYHKIIHI

Onpenenenue psina
MakJiopena

Psnom Maxknopena Ha3bIBaroT psaa Tensopa ¢ HUEHTPOM CXOJIUMOCTH B

S f70)
TOYKE HOJIb: f(Z) = Z 0l “
n=0 .

2

n o] n

z z z z
el ottt =) <
P21 n! = n!
3 5 n _2n+l n _2n+l 0 2n+1
S SN AU ol AE S ol Gl VS =32 <
sinz=z 3 + 5 + n el +..= Z e 7| <0 | shz ;(2n+l)!’ 2]
2 4 _1 n _2n © _1 n _2n © 2n
cosz=1--_+Z_ +¢+...:Zu, |2 <0 chz:zz , |Z|<oo
20 4 (2n)! =~ (2n)! o (2m)!
b b3, o)) <1
1- (Z) n=0

2 3

zZ z
In(l+z)=z——+—+...
(I+z)=z 7 3

+— |Z|<1,Z:1

n+l

(+2)" =1+mz+

m(m—1) N

( )nzn i l)nZn-H
=0
+1)

+m(m D..(m—-n+

S im(m D).. (m n+1)

n' n=0

s ‘z‘<1

)n 2n+l1

arctgz = Z =

= 2n+1

|Z|<1




Pexomenpanuu mo pasinoxenno pynkuuu B psaja Teisopa

1.

Hantu dopmyiny misgd npou3BOIHON #-T'O HMOPAAKA B TOYKE z,, 3aIlMcaTh pAn Tennopa
0>
SAED
f(z)= ZTO(Z —z,)" . HaiiTn 00:1acTh CXOANMOCTH MOTYYEHHOTO psijia.
n=0 .

Bocnonb30BaThCsl  M3BECTHBIMU  PA3JIOKEHUAMH  (QYHKIMM M TOXKAECTBEHHBIMU
npeoOpa3oBaHUSAMH TaHHON (PYHKLMHU MPUBECTU €€ K U3BECTHOMY pasiiokeHuro. Haiitu
00J1aCTh CXOUMOCTH ITOJTy4YE€HHOT'0 psija.

JpoOHble parmoHanbHble (QYHKIMM Pa3lIOKUTh Ha mpocTble apodu. IIpocteie apobu
npeoOpa3oBaTh  TOXKACCTBEHHBIMH  NPEOOpa30BaHUAMH K CyMME  OECKOHEYHO
yObIBaromeii reomeTpuueckoil nmporpeccur. HaliTi 001acTh CXOIUMOCTH MOTYYEHHOTO
psna.

Bocnonb3oBatbes MOYJICHHBIM muddepeHIpoBaHUEM WIH IIOYJIEHHBIM
UHTErPUPOBAHUEM, YTOOBI MPUBECTH AAHHYIO (DYHKIMIO K HU3BECTHOMY DPAa3JIOKEHHMIO.
Haiitu 006macth CXOAMMOCTH TIOTYYEHHOTO Psifa.

§ Ilpumenenue psigoB Teisiopa

Ouenka ocraTka n 0y
psiaa Teiiopa Ocratok 7,(x) psma Teinmopa f(x)= ZM

k' (x_'XO)k +rn(x)
k=0 .

BEIIECTBEHHON (YHKLMHU BEIIECTBEHHOH NepeMeHHOW f(X) MOXeT
OBITh IIPEJCTABICH OCTATOYHBIM YIECHOM B (hopme

Jlarpanaxa:
(n+1) _ n+l
r.(x)= S = x,) , TOUKA C PacIOJ0XKEHAa MEKIY X U X, ;
(n+1)!
Meano: rn () = 0((x—x,)"");3
S (3 + 00x = x0))(x = xy)" (1= 0)"

Kommu: 7, (x) = , 0<6<L1.

n!
st 3HAKOYEPeYIOLIerocs psiia
(n+1)
X
f ( O)(x_xo)nﬂ .
(n+1)!

r, (0] <

Psaner Tennopa npuMeHs0TCA

JUTSL IPUOMKEHHOTO BBIUMCIICHUS 3HAYeHUH (PYHKIUM, ONpedeIéHHbIX HHTErpPajioB,
HAXO0K/JIEeHUSA NMePBO0OPA3HBIX HEOePYIIMXCS UHTErPaJioB,

3HAYEHUI UPPAIHOHAJIBbHBIX YHCEJ,

HHTerpupoBanus 1udepeHunaTbLHbIX YPABHEHU,

JJIS1 BBIYUCJIEHUS MPe/e/IOB, 3HAUeHNH MPOU3BOIHBIX (PDYHKIMH B TOUYKE

U BO MHOTHX JIPYTUX CIy4asXx.




