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T'nasa 5. YNUCJIOBA A ITOCJIEJOBATEJIbBHOCTD 1 EE ITPEAEJI

5.1. OcHoBHbIe ToHaATHSA. [IpUMepbI

Onpegenenne. Juca060l nocaedogamesbHOCMbI0 HA3BIBAIOT YUCIOBYI0 (DYHKIWIO, 33JaHHYI0 HA MHOXKECTBE
nHarypanbabx aucen (f : N — C). Yucnosas mocien0BaTebHOCTD KAaXkK0OMy HATYDPAJIBHOMY YUCITY — HOMEDY — CTABUT
B COOTBETCTBUE OJHO KOMILIEKCHOE YHCJIO.

Sameuanus. 1. HacTo 06aCTBIO ONpPEIEIeHNs] YUCIOBOM IOCIEI0BATEIBHOCTA CIUTAIOT MHOMXKECTBO HATYPAJIb-
HbIX Y9UCeJI, TIONIOJTHEHHOE HYJIEM (Ha,“II/IHa,IOT CYUTATH HE C €JUHUIBI, & C HyJIH).

2. ITo Tpaauuuu 3uagenus GyHKIUA-IOCIEI0BATEIHHOCTA 9acTo 0603Haga0r He f(n), a f,, camy e mociemo-
BATEJIBHOCTh — ( fn) i ( fn):_oo

3. YnobHo mpencraBisaTh cebe MOC/IeI0BATEIFHOCT B BHUIE OECKOHEYHON BIPABO TAOJUILI, B MEPBOM CTPOKE
KOTOPOU — HOMEpPA, & BO BTOPO# — COOTBETCTBYIOIINE MM 3HAYUEHUS MOC/IEI0BATEIIHHOCTH:

ni|l]|2]|3
Il Al s

Ipumepst. 1. f(n) = 1. MHOXKeCTBO 3HAUEHMIT TIOC/IEIOBATEILHOCTH COCTOMT U3 OZHOrO Yucaa. Takyo mocieno-
BaTEJIbHOCTD IPUHSTO HA3BIBATH NOCAEJ08AMENLHOCTID-KOHCTNAKMA.

Cepnbesnoe nipeaynpexaenne. He ciemyer mytarh (hyHKIMIO-KOHCTAHTY (B 9aCTHOCTH, MOCJIEI0BATEIHHOCTD-
KOHCTAHTY) ¥ 9HUCJIO — €IUHCTBEHHOE 3HAYEHNUE ITON (DyHKIUH.

2. f(n) =exp(ifn); n=0,1,2,....

MHOKeCTBO 3HAYEHUH ITOH MOCJIEI0BATEILHOCTH COCTOUT M3 YETHIPEX HHCEJ: {1, 1, —1, —i}. TlociiemoBaresn-
HOCTb NePuoduMeckas U €€ Mepruol, PABEH Y4eThIPEM:

fn+4-m)=f(n) mnascex n,m=0,1,2,....

3. fa=n+i-n% |fn|=\/n2+n4=n2-1/1+#_

:BI/I,Z[HO7 YTO NIPU yBEJIIUYECHUU HOMEpa MOIAYJIb 3HAYECHUA TTOCJIEIOBATEJIBHOCTU HEOTPAHUYIEHHO PaCTEeT.
— 4 ; 3
4 fo=(147) +i(2+55).

IIpu Gonpiux HOMEpPaX 3HAYEHUsI ITON MOCIEA0BATETBbHOCTA MAJIO OTJIUYATCA OT duciaa 1 + 24:

4 3 6 9 1 9 5
—(1+2i =‘— '—‘:,/— =16+ 5 < =
o= A+ 20) = |- +ig Bt op =16+

Tounee: A5 4106020 NOACIHCUMEAHOZ0 TACTIA € MOIKHO YKA3ATh HOMED Tig = entier’ (%) +1, nawunas ¢ Komopoeo
BBITIOJIHSIETCST HepaBeHCTBo |f, — (1 + 27)| < e.

Onpenenenue. Byaem HasbBarh r-okpecmuocmoto Toukn a € C enympennocms Kpyra ¢ IEHTPOM B 9TOH TOUKe
u pajycoM r, T.e. Muoxectso {z € C | |z —a| < t}.

Ncnons3yst 3T0 NOHSTHE, MOYKHO OMHUCAThH TIOBEIEHNE TIOC/IEI0OBATEILHOCTY U3 IpUMepa 4 Tak:

KAaKOBO ObI HU OBLIO IOJIOKUTEIBHOE YUCTIO €, HANETCs HOMED ng, HAYHHAS ¢ KOTOPOTO BCe 3HAUEHHS MOCIeN0-
BATEJILHOCTH JIEJKAT B £-OKPECTHOCTH TOYKHU 1 + 23.

Nuadge, BHe m10060#1 OKpecTHOCTH TOUKHY 1+ 27 J1esKaT 3HAUEHUS MOCTIEI0BATEHLHOCTH JINIIH 151 KOHEYHOTO YNCIa
HOMEDOB.

Eme ogna dbopmynupoBka: B J1000# OKpecTHOCTH TOYKHU 1 + 27 JiesKaT 3HAYEHUS MTOCTIETOBATEIHHOCTH TOUTH

JJIsT BCEX HOMEPOB.

1, HaKOHe, TOBOPST, 9T0 %ucAo 1 + 2 ectb npedea nocaedosamenvrocmu (1 + %) +i(2+ 3 ), 1 mamyT

’I’L2

. 4, 3 :
lim ((1+5)+z(2+p)) =1+2i.

Onpenenenne. Yucio A € C Ha3bIBaeTCs MPEIEIOM MOCIEI0BATEILHOCTH (an), ecan

lentier — memer#t (dpp.); entier(x) — mesas YaCTH BEMECTBEHHOTO YHCNA T, T.€. HAUGOJIBINEE TEJIOE YUCIIO, He TPEBOCXOISAIIEe T
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Jyist J0GOTO TIOJIOYKUTEIBHOTO YUCHIA £ HAeTCst TAKOi HOMEp Ng, YTO
n>mnyg = |a, — A| <e¢;

HNJIN
BHE JIIOGON OKPECTHOCTH TOUKHM A JIeKAT 3HadeHHs NOCIeIOBATENLHOCTH (Gn) JIMIIb Il KOHEYHOTO {HCIA
HOMEDOB;
HNJIN
BHYTpU J‘IIO6OI7I OKPECTHOCTU TOYKHN A JIE2KAT 3HAYEHUS IIOCIIETOBATEILHOCTU (an) oYTU 11 BCEX HOMEPOB.
Ecin mocieioBaTensHoCTs (ap,) mMeer npegen A, To mamyT

lima, = A wm lim a, = A.
n—-+oo

ToopsiT Tak>ke, 9TO OC/IEI0BATEIHHOCTD (an) crodumcs K ancity A, m nunryT
a, — A.

HetpyzaHo 3aMeTHTB, 9TO TPEIESIOM NOCTIEA0BATEILHOCTH-KOHCTAHTHI SIBJISIETCSI 3HAUEHUE ITON KOHCTAHTHI (IIpH-
Mep 1).

Oupegesienune. Eciiu Bce 3HaYEHUST TI0C/IEA0BATEIBHOCTY JIEXKAT BHYTPU HEKOTOPOI'O KPYyTra, TO MOCJIEIA0BATEb-
HOCTb Ha3bIBAETCH 02PAHUMEHHOT.

CpaBHUBasL 9TO ONpEAEJICHNE C ONPEAEIEHNEM NPEZe/a, YCTAHABIMBAEM, YTO BCSAKAs CXOAAIIAsICH (MMemas
NpPEJIeIT) MOCIeN0BATENHHOCTh OTPAHNYEHA.

O6parHoe, 04eBUAHO, HE BepHO. Tak, nepuoandeckas noCaeI0BATEIbHOCTD (IpuMep 2) OrpaHuveHa, HO MPeesa
HE MeEeT.

Omnpenenenne. Eciu BHE 4106020 Kpyra, HAWIYTCS 3HAYEHUS ITOCIEI0BATEIBHOCTH, TO 3Ty MOCIEI0BATEIBHOCTD
HA3BIBAIOT Heozparuvennoli. Heorpanndennas mocyieJoBaTeILHOCTD TIpeJiea He nMeeT. TakoBa, B 9aCTHOCTH, MOCJTIe-
JOBATEJILHOCTD U3 IPUMEPA 3.

5.2. CBoiicTBa npenesioB

Crienyromue yTBepKI€HNST HOCST HA3BAHUE MEOPeM 0 NPedesax:
1. fr=a=limf, =a.

OTO CBOWCTBO OBIJIO YCTAHOBJIEHO B NMPEIBIAYIIEM IYHKTE.

2. (limf, = a)/\(limgn =b) = lim(f +9g)n =a+0.
HoxkazarenscTBo. VI3 04eBHAHOIO HEPABEHCTBA

[(F+9n—(a+ )] =[(fn —a) + (90 — V)| < [fn —al + |gn — ]

CJIeJlyer, 4To NpH IONAJAHUN f, B £/2-OKPECTHOCTH TOYKH @, & gpn, - B €/2 -oKpecTHOCTH TOUKHU b, (f + ¢), monazaer
B £-OKPECTHOCTH TOYKH @ + b. Ho 1o ycioBuro BHE €/2-0KPECTHOCTH TOYKY @ JIEXKAT 3HAYEHUS IIOCIIEI0BATEIbHOCTH
(fs) 7MIDb IS KOHEYHOTO YHC/IA HOMEPOB, U BHE €/2-OKPECTHOCTH TOUKH b JIEKAT 3HAYEHHS IIOC/IEI0BATEbHOCTH
(9n) Taxxke M A1 KOHEHOTO 4uCIa HOMEPOB. Cle[0BATENBHO, BHE £~ OKPECTHOCTH TOYKH a + b JIeXKAT 3HAMeHus
nocnenosarenbHocTd ((f+g)y,) AUIIB 17151 KOHETHOTO IMCIA HOMEPOB. B CHIly POM3BOIBHOCTH TIONOKHATEIBHOTO THCIIA
e lm(f+4+g)n=a+b.

3. (lim f, = a) \(limg, =b) = lim(f-g)n =a-b.

4. (lim fn, = a) /\(limgn =b) /\(b #0) = lim(f/g)n = a/b.

JlokazarenbcTBa yTBep:KAeHui 3 u 4 Mbl He TpuBoAUM. OTMETUM JIUIIH, YTO KOHIIEHTPAIMS 3HAYEHUH MOCTIe10-
BaTEJIbHOCTHU ( fn) OKOJIO TOYKHU (YMCIIA) @, & 3HAYEHUI [IOC/IEA0BATEILHOCTH (gn) OKOJIO TOYKHU (4ucia) b mpuBoauT,
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OYEBUIHO, K KOHIIEHTPAIMY 3HAYEeHmi noc1enoBaTeabHocTh ((f - g),) Okono Toukn (ducia) a- b, a 3HAMEHUit MOCIEN0-
BarensHOCTH ((f/g)n) — OKONO TOUKM (umcna) a/b. B nocreamem caydae 0cobo ororopero, uto b # 0

5. (lim f, = 0) /\((gn)orpaHquHa) = lim(f-g)n, =0.

Kak u B yTBepKIeHUN 3 37€Ch PACCMATPUBALTCS TIPEIE TIPOU3BEIEHNs ABYX mocaenosarensruocreii. Ho 31ech
He TpeOyeTCsl CYIIeCTBOBAHNE TTPEEIa BTOPOTO COMHOXKUTETsI!

HoxkazarenbcTBo. IlycTh Bce 3HAUEHMS OTPAHUYEHHOU TIOCTIEI0BATETHHOCTH (gn) JexaT B M-OKpecTHOCTH Ha-
YaJjia KOOpJWHAT, T.e. |g,| < M. Torma

Bo3bMeM mpOM3BONIBHOE MONOXKUTENBHOE YUCIO €. BHe £/M-0KpecTHOCTH HyJist JIeXKaT 3HAYEHUsI ( fn) JINIIb
JUIsl KOHEYHOrO 4ucsia Homepos. Ilosromy Bre M - € /M —=e-0OKPeCTHOCTH HyJis JIEZKAT 3HAYEHUSI (( f- g)n) IS TEX JKe
(KOHEIHOrO YmCIIa) HOMEDPOB.

6. limf,=a+ib (a,beR) <= (limRe(fn)=a) /\(lim Im(f,) =b).
Hoxazarennctso. O6o3naunm z,, = Re(f,), yn = Im(f,).-
Ecmn lim z,, = a u limy,, = b, To cormacuo yrBepxaeHusM 1-3,

lim(zy, + iyn) = limz, + lim(é - y,) = a + lim(7) - limy,, = a + ib.
Haobopor, nycrs lim f, = a + ib. VI3 04eBUIHOrO paBeHCTBA

|fa = (a+ib)| = |fn — (a+ib)| = [fn — (a — iD)]

crenyert, gto lim f, = a — ib. Tenepnb yTBepxaenus 1-3 gaior:

lim z,, = lim (%(fn—}—ﬁ)) = lim (%) - (lim f,, + lim f,,) = %-(a-l—ib-ka—ib) =a.
li =i l(f —f_)—i-( +ib—a+ib)=b
imyy = lim o= (fo = fu) = 57 - (a+ib—a+ib) =b.

VrBepxkaenuss 1 — 6 BepHBI [Jist JIIOOBIX KOMILIEKCHBIX MOCJeA0BaTenbHOCTel. [Ipu n3yueHnn sewecmeennoix
IIOCIEJOBATEIbHOCTEN BaXKHYIO POJIb UTPAET CIeAyIolas

TeopeMa. Ecom oI I0OBATEIBHOCTh BEINECTBEHHBIX YUCEJI BO3PACTACT U OTPAaHUYCHA, TO OHA UMEeT IPeIei.

Joxazarenbcrso. MuOKecTBO X 3HAMEHMIl MOCIENOBATENBHOCTH (L) OTPAHMYEHO CBEPXY M, CJIELOBATENBHO
(cM. m. 2.1), umeer BepxHOK0 rpasb. O6o3na4unm ¢ = sup(X) u mokaxem, uro lim z, = z.

HeiicrBurensho, £, < z upu Bcex n € N (u3 onpezienenus: BepxHeil rpaHUIBI MHOXKECTBa). Janee, s a060ro
€ > 0 cymecrByer Takoe ng € N, 4t0 Z,, > = — & (MHAUE YUCIIO & — € OBIIO OBl BEPXHEH IDaHUIEi, KOTOPas MEHbIIIe
Bepxueii rpann!). Ho mocienosarensocts (2,) BO3pacTaer, n HEDABEHCTBO

r—€e<rp<zx<zxT+Ee

BBIIOJTHSIETCS JJIst BCEX T > Nyg.
AHAJIOTMYHO, €CM BEIECTBEHHAS! TIOC/IEI0BATEIbHOCTD OrPaHIYIeHa, 1 yObIBaeT, TO lim z, = inf(X).



