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3H aKoYepedyliiuuecda pHd/ibl

o0
Uy —Ug + U3 —Ug F ... = Z(—l)"”lfu,n v Unp >0
n=1
o0
—U1+Us— U3+ UL — U + ... = Z(—l)"‘un . Un >0
n=1

IIpusnak JleiitbHuIla cXoaMMOCTH
3HaKo4Yep ey IoIIuXcs pPsiJioB

Eeau U, — caacaemnsvle 3H(Mif()"t6])6()gﬂ()’ll468()().& pﬂ()a — MOHO-
TMOHHO CTNPEMATNCA Kk HYAN, TN.E.

Unp > Uptl > Upto > ... ) M Uy =0
n— 0o

Mo 3Haxouepedyrowutica pad crodumca.
-



3ameyaHue. ,:[TIH PAJ0B C ITOJTOZKUTE/ILHBIMU CJlIal'a€MbIMI YCJIOBHE

i = 0
n—oQ

CIIE HE I'apPaHTUPVET CXOANMOCTH PALda, T.C.
JIA PAJOB C ITOJOZKUTEJIbHBIMU CJIal'a€MbIMI 9TO HE OGXO,H, nmMoe
ycjaoBue, Ho HEe JOCTaTOYIHOeE.




JlokazareabCTBO Ipu3HakKa JleioHumna.
Sop = UL — Uy + U3 — Ug + ..o + U1 — Uy =
= (u1 — u9) + (uz — ug) + ... + (ugn_1 — Uop)
M3-3a MOHOTOHHOCTHU U, KarK1asd CKOOKa I1OJIOKUTEIbHA:
(U —ug) >0, (ug—uy) >0, ..., (Ugp_1 — Ugy) >0,

IO3TOMY So, /" — BO3pacTaer.
C Apyroil CTOPOHLI:

Son = U1 — (Ug—u3z) — (Ug—Us) — ...— (Ugp_2 — Ugp_1) — Ugy < Uy,

T.e. So, — OIpaHUYEHA.
[lo "nemme o aByx muaunnmonepax"

3 lim Sy, =5 < 400

n—oo




S‘Zn—}—l — SZ'I‘L “+ U2n+1
lim So,y1 = lim (Sop + Ugny1) = lim Sop+ lim w9y = S4+0= 2S5

n—oo n—o0 n—oo n—o0
IIpm3nak JleitOuunma moka3aH.

[Tpumep. McenenoBarh cXOMMMOCTE psijia;

1 1 1 as ]
1 = il sz b gl O el s
2 3 4 (—1) n
1 1 1
Uy = — > = Up+1, — — 0= pan cxomurcs.
n n+1 n

-
Eciu B cxosine Mcsi 3HaKOUYepe Iy IIeMcs Py OTOPOCUTD
"xpoct" psama, To ocraBmIasCs KOHEYHAs CyMMa OTJIMYAeT Cs
OT TOYHOU CyMMbI OECKOHEYHOTO psijga He Dojiee 4yeM Ha

MO/TyJIb IEPBOTO OTOPOIIEHHOTO YJIeHA PsiIA.




3HaKoIlepeMeHHbIe Psbl

Cambrii 001IH# cIy4dail Y CJIOBBIX PsiJIOB.
Teopema. Ecau cxodumesa pad, cocmasaernuiili U3 mMo-
dy.aeti
ug | + |ue| + |us| + ... + [un| + -

mo cxodumcsa ucrodusviii psad

Ui U WS F i T Uiy, T+ 56

B 3ToM ciaydae mCXODHBIN pAa HA3BIBAIOT aOCOJIIOTHO
CXOJISAIII MCSI.

o0

i 1
E (—1)"t! — mpu p = const > 1 abCoMIOTHO CXOJIUATCH.
‘7—’)

n=1







Ecm v +us+us+...+upy+ ...— cXomarcs,

a

up |+ |uz| + |ug| + ... + |up| + ...— pacxogurcs,

TO MCXOAHBINA PAJ HA3bIBAIOT YCJIOBHO CXOJAIIMMCH.

o ( . 1) n+1
E b % CJIOBHO CXOIUTCHA.
Tl
n=1

CBOMCTBO yCJIOBHO cXOsdIuxcs pagaoB. Fcau pad
2 LOUMCA YCA08HO, MO OAd 4100020 Yucaa A (8 m.u. pasHo-
20 100 ) MOHCHO NEpecMasumsd CAG2AEMBLE PAJA TNAK, 4NO-
Ovl HOBBLU pAd croduaca u e2o0 cymma cosnadana bv, ¢ A.

B YCGIOBHO CXOOANINXCA PAJdaX

InmepecraBjadaTh CIarlacMble HEJIb3 4,

B a0COJIIOTHO CXOIANINXCA — MOIKHO.




CrenieHHbIE PJIbI

CaMmble TIpocThle 13 (PYHKIMOHATLHBIX PSAJIOB:
G @it 4ot @t + .o F b o= Z I
n=(0
a,, — 3aJaHable Yncia, Ko PUuIumeHTbl psaia;
r — He3aBHCcUMag rnepementast, r € R.

> = 1, U, = G,T7 — YUCJIO, TOCJa IOJy4aeTcs YUCII0BOi
pAI




Teopema Abens. Ecau npu xaxom-mo xr1 # 0 cmenennot pad
crodumcs, mo oM abCoNOMMHO CXOOUMCA NPU 6CET T MAKUL, YMO

<

| < |ri|, Tempu —|r1| <z < +|x1] .

3amevatue. llpn z = 0 100600t cTenennoil psi CXOINTC

o0

E AnX' = ap .

n=0 z=0

JlokazaTeabCTBO TeopeMbl A Oeisl.
[Iycers nipn &1 psan

9.9
E ALy CXOJIUTCH .
n=>0

Torna a,z? — 0, nosromy dM , uro |a,xt| < M.
, n< 1 , g , 1




Paccmorpum - ol i
a,x"| = @,z i anT
T1’ ‘ L1
n=>0 n=>0 n=>0
11 ( PABHUM €ro C PsiJIOM
g Mq" ,rne g = , O<g<l,|—|<1, ‘r‘<]r1]
T L1
n=>_0
K()T()DbIII CXOIUTCS.
Pan E Mq" maxkopupyer psi E s
n=>0 n=>0
KOTOpBIi (Kak "Menbrmmii" psij) cxompures. A 1o cBOCTBY abCo-
JIIOTHO CXOJIATIIUXCS PSIJIOB E 411 i CXOJIUTCS.
n=>0

Teopema Abesiss JoKa3aHA.




CXOOUTCA

0
—|z1| 4|z

1-oe caencrBue TeopeMmbl Abens. Ecau npu xaxom-mo
o # 0 cmenennotl pad pacrodumca, mo o1 pacrodumcsa npu 6Cex
T Maxux, 4¥mo

=
XL

| > |z2| , Te.mpu x < —|x2| , +|T2| < .

CXOOUTCH

—|zs]  —lmi| | Hlw ‘
CXOIUTCS

pacxoguTcst ) a0COJIIOTHO ( pacxoauTCs
—R ’ +R »




2-0e cieacrBue teopembl AbGess. /laa 1106020 cmenennoz20 pada
cywecmeyem R — paduyc crodumocmu pada:
1) ecau R =0, mo cmenennoti pad pacrodumcs npu ecex x # 0;
2) ecau R = +00, mo cmenennoti pad crodumcea npu ecex
r € R, me npu —o00o <z < +00;
3) ecau 0 < R < 400, m.e. R xoneunoe, omauuroe om Hyns
YUCAO, MO
e cmenennoti pad abcorommHo crodumecsa npu 6cex T :
m.e. npu — R <z < +R;
e cmenennoli pad pacrodumcsa npu écex T : |x| > R, m.e. npu
r< —Runpu+R<x;
e npu xr = £ R crodumocmsv cmenennozo pada nado uccredosamso
omadeavHo.

;:I.
L2

< R,

MuoxectBo x : —R < z < +R
MHTEPBAJI CXOJAUMOCTH CTEIIEHHOI'O Psiia.




Haxoxnenne R ¢ momouibio npu3sHaka Jlajambepa

0@
lao| + larz| + |agz?| + |asz®| + ... + |anz" |+ ... = Z 2"
n=>0
Up = ’an‘ : ‘,L,’n y Upyl = ’an—{—l‘ ; ’x‘n+1
. Upy1 . ’anH‘ ' ’ﬂnﬂ _ ‘anH’ __
lim = lim — = |z| - lim =
n——+o00 un n—-+oo ’a,,n_‘ . ’le”’ n——+o0 ‘(1,”’
= @] - i =4

e ipu { = |x|-L <1, Te. ipu |z| < — = R — psaa CXOAUTCS;

o ipu { = |z|-L > 1, te. ipu |x| > — = R — pa] PacXOJUT CH;

e ipu { = |z|-L =1, te. npu || = — = R — oTBera noka Her.

SIS



IIpumepsnl.

o0
2 3
1) l+z+z°+z2°+...+z2" +..= g B o il = 1
n=>0
. T n+1 '
[im - zl« lim 1l=|g[{=4¥
n—+00 '/1}' " b n—+00

R=1, rx. npu |z| < 1 paxg cxonutcsi, a upu || > 1 pacxonurcs.

DTOT PAJ — CyMMa YJIEHOB IeOMEeTPUYECKON MPOrpeccuu ¢
g=l.0=1g.

Ilpu x = £1 — pacxogurcs.




2 3 n o0 n 1

2) 1424+ —4+—+..+—+..=1+4 — ., Q= —
2 3 n —'n n
n+1l
lim il " — = |z| - lim A i =¥
n—=+00 (TL - 1) . |{1}’“‘ n—+o0o \ N + 1

R =1; npu x = +1 psajg pacxoaurcs (rapMOHIIECKHii):

npu r = —1 psaj cxonuTcesd o npusHaky Jleitbrmia.

2 3 n S n
3) Libg & f b b ot = T4 Y = cz—l
¢ L — — 5 cos — —2 ) 7’1.__-2
4 9 n —n n
T n+l 7’1,2 77,2
lim i — = |z|- lim |- = ||| =4

n—+00 (TL i 1)2 : n—+00 (n 4 1)2

R =1; npu x = %1 psg cxoquTcss — 3TaJOHHLI ¢ p = 2

4 £




1)

T 2 T 3 rh iy " 1
l+z+—+—+...+4—+... = — ., a,=—: nl'=123-...-n
2 6 n! n! n!
n=>0
|z |t - n! n!
lim - = |z|- lim = || - 0=0 < 1
n—-+o0o (’n, — 1)' . |j]j|““ n—+oo | ! - (n + 1)
R = +00; 1pu Bcex T psiji CXOIUTCS.
o0
5) 142422 4+62°+ ...+ nlz" + ... = Zn!x" , i, = Tl
n=_
: n+ 1)!|z|"H , nl(n+ 1
lim ( ) ‘ ' = |z|- lim ( )| _ oo, ecan z # 0
n——+00 n! I,T ’“’ n——+o00 n/

R = 0; npu Bcex x # 0 psiJi pacxoauTc.



CBoiicTBa CTeleHHbIX PsII0B

1. Buympu unmepsanra cxodumocmu, m.e. npu —R < x < +R,
cmenenrotl pad 3adaem PYHKUUIO.

2 3 v
o+ @12 + aox” + a3z’ + ... +a,z" + ... = E e v= flz)
n=>0(
/ ZOO Z““
L1 E (—R.+R) — 1 —_ Sl — a”xn _ an‘x'(l‘z.
n=0 =1 n=>0




2. Buympu unmepsanra crodumocmu, m.e. npu —R <
r < +R, cmenennoti pad sadaem "zopowyr” dynxuyuro:
2.1. f(x) — HnenpepvieHa;
2.2. cywecmeyem f'(x), m.e. cymma pada — duddeperu-
PYEMaA PYHKUUSA, €€ NPOUIBOIHYI0 MOHCHO HATITNU NOYUNEH-
HoLM duddeperyuposaruem

!

OO e ®
' y n— n=m+1
f(z)= E anx" | = E n-apzr” = T —
n = L=am=10
n=~0 n=1
OO o0
— omo n
= § :(m +1) - appz™ = E (n+1):apy1z",
m=0 n=0

paduyc crodumocmu nosoti pynkyuy f'(x) coenadaem c pa-
JuYycom crodumMocmu UcrooHoti PyHKuu;



2.3. cymma pada, m.e. f(x), ecmov beckoneuno dugddepenyupye-
MAA QUHKEUUA, M.e. Y HEE ecmb npoudsodnvie 1100020 nopadka.
f¥(z);
2.4. cymmy pada MONHCHO UHMEPUPOBAMD, NPUYEM NOUNEHHO

b

| = a
anz" | dx = B = a,, —
/ Z ' ,Z / n+l1 n+1

n+1 n—+1
b

n=>0 n=>0

a

ecau —R < a < b < +R, 6 wacmnocmu, ecau —R < x < +R,
mo

CL.-Ltn dt = n xn+1 .
0/ ; ' ”go (n+1)

(D}"'IIKILI"II"I, KOTOPbLIC 3a/1al0TCA CTCIICHHLBIMU PAJaMMN, Ha3bIBAIOTCA
AHAJIUTUNYCCKNMU.




Psapl o crenensam (r — x,)

agt+ai(z—,) Fas(x—2,)° +az(@ —,)°+ .. Fan (T —2o) + .. =
o0

— § an(r —x,)" ; T, = const
n=>0
o

X= s X +loX “LdaX 4ol e, = ZanX”
n=>0
—R<X<+R < —-R<z—2,<+R <<= z,—-R<z<x,+R

CXOMUTCS
I~ .
pacxoauTcs a0COIIOTHO pacxoouTcst

R " 4R X

CXOMUTCS
~ T
PacXoauTCs a0COJIIOTHO pacxomuTCs

Ti—R Lo Lo+ R &



3. Buympu unmepsana crodumocmu, m.e. npu
r,— R<x<x,+ R, cmenennoti pad

ao+a1(x — xo) +a2(x — 2,)° +a3(x — x,)° + ...+ an(® — )" + ...

zadaem "vopowyro" pynxuuro — anarumuyeckyro:

o0

D an(z —x,)" = f(x)

n=>0

Psan Teittopa

o0
brL10: 5 an(r — z,)" = f(x), T.e. cTeNEHHON paAl 3a4a€T
—_— hynkuio.

XoTenoch Obl PYyHKIMIO 3aMEeHNThL Ha CTEIeHHONl Psil:

) oo

flx) = Zan (& —z,)"

n=>_0




Teopema 006 e AMHCTBEHHOCTH CTEIIEHOI'0 pdaa AJisl 3a/1aH-

HOM (DYHKIMHN. Fcau QunKkuyuo MosHcHo 3amenumsb Ha CMENEH-

Hotl pad, m.e.
o0

Az = Za”(x =i ] o (1)

n={_
mo makot pad bydem eIuHCMBEHHBIM, NOCKOALKY €20 K0Ihduyu-
enmut 0ydym eduHcmeeHHbvM 00pa3om onpedesimuvca no Hopmy-
NAM.:

HamomunwMm, uro o onpegenennio: 0! =1, 11 = 1.
Taxkum obpazowm:

ao= f(z,) , a1=f'(z,), as=




Jlnst moygenust 3tux gpopmynn oyaem guddepennnposars (1):
f(z) = agtai(c—z,)Fas(z—z.) +as(z—2,)°+.. Fan(z—2,)"+...
(@) = a14+2-a(x—2,)+3-a3(x —,)°+...4n-an(x—2,)" 1 +...
) = 2=a5+32as(z—2,) ¥ . Lm(m—1) san(@—3,)" “t--
) =8-2 -tg+ cutm-—1) - —2) -aale — 3)" ™ + 2.
f0)=n-n=1) - m=2)-..-2-1-au(z —2,)" " +...
[Tocsie mopcranoBKU B MOJIyYEHHDbIE PABEHCTBA T = T, OCTAHYTCs

TOJILKO CJIaraeMble ¢ HYJIEeBOil CTeleHbio (r — ) OCTaJIbHbIE
OyIyT HYJIU:

f(xo) — ag , f,(.x()) = ag , f"(xo) —

(NN

"ag f”,(x()) — 3'2'(]/3 9

f(”)(xo) —n - (77, . 1) ; (77/ = 2) S & 2 W] B,




OTrcroa

Onpenenenne. P

— f(n') ('7:0) '
2,

n! (@ —2,)"

n=>0

HasbIBaeTcsd pagoM Teitgopa dpyuknum f (:1:) KOTOPBII 110 3a/1aH-
HOI f (ic) ornpeJienseTcs OAHO3HaYHO U UMeeT CBoil K.




Teopema o coBnagenun (pyHKnum m ee psjga lTeitiopa.
[yemy y ynxuyuu f(x) umeemes ee cmenennoti pad Tetiaopa co
ceoum paduycom crodumocmu R. Ecau cywecmeyem xoncmanma

M, maxan, umo npu ecex r € (xr, — R, x,+ R) swnosnaomcs
HEPABEHCTNEA

) @)

n!

<M, 1n=0,1,2,..

mo enympu unmepsanra crodumocmu f(x) u ee pad Tetinopa cos-
nadarom.




IIpumepsl. 1

=1-2?+z* -2+ ...+ (-1)"2°" + ...

r € R

1
] + &7
a=1g=—x° | < 1<=]2| <1, Tme. R=1

1

1 4 22
TOABKO Ipu — 1 < < 1

—1 -z’ +z2*— 25+ ..







—1/x°
) f@={ ¢ T

f0)=0; a, =0, n=0,1,2,...
Tonbko mpu & = 0 coBmagaior 3ta f(x) u ee

psaa Teiinopa.




