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JIEKTINS 1

KomMmmiekcHbpie uncsia

CraBuTcs 1e/b: paciupuTh 001aCTh JeHCTBUTEIBHBIX TUCE, JIO0ABUTH T8 HOBBIE,
HO TaK, 4TOObI Ha 3TOM 0o0Jiee IIHPOKOM MHOXKECTBE MOKHO OBLIO IOCTPOUTDH AHAJIM3:
BBOJIUTD IOCTEI0BATEILHOCTH, (DYHKIMH, PACMATPUBATH HPEIe/Ibl, CXOAUMOCTH U T. II.,
9T00bI 3TO paciuperHne ObLIO COIEPKATEIHHBIM.

ITpobsiema 1: HeoOXOUMO, YTOOBI CAMO MHOYKECTBO YHCeJ OBbLIO COJepPsKATETbHBIM.
I‘I&HOMI/IH&IO7 9TO MHOZKEeCTBO R ﬂeﬁCTBI/ITeﬂbHBIX quceJl dBJideTcd rnoJjieM, TO €CTb ,ZLeIL/‘I—
CTBUTEJIbHBIE YHCJIa MOXKHO CKJIAJIBIBATH, YMHOXKATD, JICJIUTh, HE BBIXOJd 3a paMKu R, a
TaKKe JIJIS HUX BBITOTHSIETCSI PSAJ AaKCHOM (MOZKHO [EPECTABIISITE CIaraeMble, DACKPBIBATH
CKOOKHM U T. JI.)

Yro0bl permuTh 3Ty 1npodsemy, j1o0aBuM K MHOXKeCTBY R emié ogHO 4ucjio, KOTopoe
UCTOPUYIECKH HA3BIBACTCA 1

{R, i}

Yr00bI HOBOE MHOZKECTBO OBLIO MOJIEM, HEOOXOIUMO HAY YUTHCS HOBBIHM 3JIEMEHT ¢ CKJ1a-
JIBIBATH M YMHOYXKATD ¢ YucjiaMu u3 R, To ecTh MHOXKECTBO JOJIZKHO COJIEPKATH YHC/Ia BHIA
a+b-i, e a u b — neficrBurenbable Yncaa. OKa3blBaeTCsd, ITOTO AOCTATOYHO.

Onpenenenne 1.1. MHO>kecTBO KoMijieKCHbIX ducea C — 3T0 MHOMKECTBO BCex
gnces BuAa a + b - i, vae a,b — aeificTBUTeNbHEIE YHCAR, a 2 = —1:

C={z=a+b-i,a,bcR}, *=—1

Yucso
a=Rez

Ha3bIBAETCI JEHCTBHTEJbHOIN YaCTHIO KOMILIEKCHOTO YHUCJIA Z, a
b=Imz
— ero MHHMOI1 9acThbIO.
ITpoBepuM, gBAgETCA JIM TOJYIEHHOE MHOMKECTBO TTOJIEM.

Onpenenenne 1.2. JIpa uncia z; = a; + itby u 29 = as + tby paBHBI, €Cjii paBHBI WX
neficrBuTe/IbHBIE U MHUMBIE YaCTH:

21 = %9 & {a1 = a2, by = bg}

Yucno z = a + ib Ha3BIBaeTCA HYJEM, €CJIM ero JeiCTBUTEeIbHAd U MHUMAs YaCTH
PaBHBI HYJIIO:
z=a+ib=0< {a=0, b=0}.

1.1. Apudmernyeckue JieificTBUsA ¢ KOMIJIEKCHBIMHI YHCJIAMU

Paccemorpum ancina z; = aq + by 1 29 = ag + 1bs.
1) Cuoxenne: z1+ 2z = (a1+as)+i(by +bg) — OTAEIBHO CKIAIBIBAIOTCS JT€HCTBATEIBHBIE
U MHHUMBIE “IaCTI/I, HpI/I ATOM peSyﬂbTaT CJIOZKECHHAd TOZKE ABJIACTCA KOMIIJIEKCHBIM
YUCJIOM, TO €CTh YHCAOM BUIA @ + ib.
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2) Vmuoxkenne: z1zo = (a1 + iby)(as + ibe) = ajag — biby + i(a1be + aghy), mockoIBKY
i? = 1. B pesy/ibTaTe Mbl CHOBA MOJIYYUIH KOMILIEKCHOE YHUC/IO.
3) Jenenne (2o # 0): 21/22 = 2z = & + iy, TJe 2z JOJKHO YIOBICTBOPATH YPABHEHHIO

29 =2Z21.

31ech BO3HHKAET BONPOC, CYIIECTBYET JIM PelleHne TaKOro YpaBHEHUS U OyIeT JIM OHO
e IMHCTBEHHBIM.
[epemuorkast, nojyuum: as® — boy + i(asy + box) = aj + iby. DT0 PABHOCUIBHO JBYM
paBeHCTBAM
asx — boy = ay, asy + box = by.

Perienne Takoii CHCTEMbI OTHOCHTEIBHO (1, Y) CYNIECTBYET U €IMHCTBEHHO IPU YCJIOBUN

ay —by

det by ay

=a3+b3#0,
KOTOPO€ aBTOMATHYECKN BBIITOTHAETCS, TOCKOIBKY MBI MOTOKUINA 29 7 0.

BameruM, 9TO PACIHIIPUTh MHOXKeCTBO R Tak, aTobbl OoJiee 00IIee MHOXKECTBO Obl-
JIO TI0JIEM, BO3MOKHO TOJIbKO B JABYX ciaydasx (reopema Ppobenmyca): ecjau onpemess-
eMOe MHOYKeCTBO — MHOYKECTBO KOMIUIEKCHBIX 9HCeJ] WM KBATEPHHOHOB (Ynces BHIA
a + by + jby + kbs ¢ TpeMsi MHUMBIME €/THHUIIAMH ).

Takum 06pa3oM, MBI TOKA3aJId, ITO €CTH 2o # 0, To pe3yabrar generus B C cymecTBy-
eT u poBHO oiuH. Ho HaxouTh ero, peimrasg cucremy ypaBHenuit, ey oono. Koncrpyk-
TUBHBII METOJ HAXOK/IEHUA 21 /2y OCHOBAH Ha KOMIIIEKCHOM COIPSI>KE€HUH.

Oﬂpe,[[eﬂeHI/Ie 1.3. LII/ICJIOM7 KOMIIJIEKCHO COHpﬂ)KéHHbIM K Z9, HAa3bBIBaCTCA YUCIIO
29 = Q9 — ZbQ .
N36aBuMcst OT KOMILIEKCHOI C€IUMHHUIIBI B 3HaMeEHaTeIe:

ﬁ _ 2129 _ (Gl + ’ibl)(ag — Zbg) _ (a1a2 + blbg i b1a2 — a1b2
Z9 2222 (a% — (Zb2)2) a% + b% @% -+ b%

Kak yke OBL710 JOKa3aHO, TpU JeJeHUA MBI He BhIILIN 3a pamkn C.

dopwma 3amucu, KOTOPYIO MBI JI0 CHX MOP YIOTPeOIsin, 2 = a + b, Ha3bIBAETCs AJI-
redpamdeckori ¢popMoOIf KOMILIEKCHOI'O YHCIA.

Pemapka: 3adem crout uszydarb TOKII? — B pamkax R ectb npobsiemMbl, KOTOpbIe
yaaéresd pemarh B pamkax C. Pacmupenne Matanaan3a 10 KOMILIEKCHOT'O TO3BOJIAET I10-
JIVIUTD CHJIbHBIE METOIbI BHIYUCJICHUSI HHTEIPAJIOB, PAIOB U T. [I.

Ceiivac Mbl PACCMOTPUM TPUTOHOMETPHIECKYIO (hOPMY KOMILIEKCHOTO YHUC/A. 3a9eM
ona HyxkHa? OTBeT: [ YIPOIIEHUA AAJHHEHRITNX BHIKIAJI0K. Korma Mbl MPOBOANM BbI-
KJIJKN B ajrebpandeckoii popme, 0cOOEHHO MPU PACCMOTPEHUN YMHOYKEHUSA U JICJICHUS,
HOJIYYAIOTCS TPOMO3JIKHE BhIpazkeHusd. Ec/in BO3BECTH YHCJIO B CTEIEHDb, BhIpAYKeHUs CTa-
HyT emié Goee rpomosakumu (6urHoMbl HbtoToHa). Ecth Gostee mpocToil myTh, KOTOPBI
Mbl Ceifi4yac u pacCMOTPUM.
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1.2. Tpuronomerpudyeckasas popMa KOMIJIEKCHOTO YHCJIA

VceraHoBUM B3aMMHO OJIHO3HAYHOE COOTBETCTBUE MEXK/Iy KOMILIEKCHBIMHU YHUC/IaMU U
TOYKAMH TLIOCKOCTH R2:
(a+ib) <= (a,b) € R?,

C < R%

B R? amwb — nexkapToBbl KOODAMHATH TOUKH 2. BBeméM HOJIAPHBIE KOOPAUHATH,
KOTOpBIe ByIyT JaBaTh TPUTOHOMETpHUYecKywo dhopmy (puc. 1.1):
e r = +/a? + b? — paguaibHasg KOOPAUHATA — PACCTOSHUE OT TOYKHU JIO HYJIS;
® (» — IOJIAPHBIH YyroJ — yroJj, 00pa3oBaHHBIN PaJIMyC-BEKTOPOM JIAHHOI TOYKHU C 110J10-
JKUTEJbHBIM Hampasiaenunem ocu Ox:

a ) b
cosp = —, singp = —.
r r y
DTOT yroJI ONpene/éH He OJHO3HAYHO, a ¢ TOUHOCTHIO 10 5
27k, u oupesiesisieTcs TONbKO [T HeHyIeBbixX Touek (z #0).  “[
Torna 7 !
{ a = rcosy,
b = rsing. |
[loacTanoBka JIaéT TPHUrOHOMETPHYECKYIO hopmy 0 a
3allUCH KOMILJIEKCHOI'0 YUCJIA;
z = T(COS SO _I_ 2 Sln (p) PI/IC. 1]. TOT*IKa Ha KOMILJIIEKC-

HOW TIJIOCKOCTH
Ecmn z; = r1(cos g1 +isin ), 2o = ri(cos ¢y + isin¢y), TO TN YUCIA PABHBI TOTIA
U TOJBKO TOTJA, KOTJA Y 3TUX TOYCK

™ = T2,
Y1 = po+21k, keZ.

Onpenenenune 1.4. ImaBHBINT apryMeHT KOMILIEKCHOTO YHUCAA Z — 3TO IOJISPHBIHA
YTOJ g, JeKAIMAI B Ipefesax OT Hy/Id 10 27:

arg ..z = o € [0;2m).

Bce ocrasibHble TOISPHBIE YIUIbI, COOTBETCTBYIOIINE Z, BKJIIOYast TJIABHBII, 0003HATAIOTCS
Argz:
Argz = {arg ., 2 + 27k, k€ Z}.

1.3. HeiicTBus ¢ KOMILIEKCHBIMHU 9UCJIAMH B TPUTOHOMETPUYEcKoii hopme
Ecau mano nBa ancia z; = r1(cos gy + isingy) u 2o = 19(C0os g + i 8in g), TO
1) mpu yMHOXKEHHH MMeeM:
21 - 29 = r179((COS 1 €OS g — Sin 1 sin ps) + (s8I @1 €S P9 + sin @y cos 1)) =
= 1179 - (cos(p1 + @2) +isin(pr + p2)) .
13 31010 caenyer dbopmysa s Bo3BeaeHus B crenenb (Gpopmyaa Myaspa):

21 = ri(cosnp; + isinny ).
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2) Jlenenmne:
21 ri(cosy +ising;) cospy — isin gy

zy  To(COS g +isinpy)  COS Py — iSin g

71 (Cos @1 cos pg + sin ¢y sin pg) + i(Sin ¢y cos pa — sin s cos 1)
T9 cos? g + sin?
U OKOHYATEILHO II0JIydaeM

i

z r ..
= = ~(cos(ip1 — 2) +isin(pr — ).

<2 T2
3) Ussaeuenne kopus: {/z, z € C — 3ro uucio w € C Takoe, 910 w" = 2.
[Iyctb gano z = r(cos ¢ +isin ), umem w = p(cost) +isin ). st 37010 moacTas-
JisleM Z ¥ W B PaABEHCTBO W™ = 2z W WCHOJIB3YeM s w dopmyay Myaspa:

p"(cosnip +isinniy) = r(cosp + isiny).

N3 ycCJjioBud paBEHCTBa ABYX KOMIIJICKCHbBIX YUCEJI:

V2

pro=r,
np = p+2rk, keZ,

nJjin
p = {L/?_nv

Y = 242k keZ.

n ?

Takum obpazom, KopHeit n-0it crenenn Oy 1eT HECKOJIHKO, TO €CTh MHOYKECTBO:

{Va:{w}:{%;Cm<£+%$)+wm(%+gﬁ))

n n
=0,1,...,n—1}.

Haunnas ¢ k = n, anciaa wy 6yIyT TOBTOPSTHCS, ¥ HOBBIX OTBETOB MBI HE MOJIY THM.

[ToguepkuéM, 4TO NP UCIHOJIB30BAHUH TPUTIOHOMETPUUECKON 3alUCH TIO/IPpa3yMeBaeT-
cd, aro z # 0.

Ecsn n306pa3uth KOpHHU n-0if CTelneHd Ha KOMILIEKCHON MJIOCKOCTH, TO BCEe OHU OY/ILyT
JIEZKATh HA OKPYXKHOCTH PAJINyca {/T B BEPIIMHAX HPABAIBLHOTO N-YTOJbHAKA, BIIMCAHHOTO
B 9Ty OKPYKHOCTH (puc. 1.2).

Banuck YT 03HAYAET OJHO YUCA0 — apudMETHICCKU KOPEHb U3 JeHCTBUTEIHHOTO
OJIOZKUTENLHOTO YuCaa, a {{/z} — MHOKecTBO KOpHeil. UT00bl WX Pa3/Jud¥aTh, CTABAT
purypuyo ckooky.

Pexkomenayercs ucnosib30BaTh B BBIKJIAJIKaX JIpyroe obosHadenue — popmyay ii-
Jepa:

Vo €R  cosp +ising = e

[Toka aTo €'Y — mpocTo obo3HavYeHHe, Mbl He omnpesesseM skcrnonenTy B C, HO Takas
3aliCh OYeHb ya00Ha:
z1=11-€% 29 =1y €2

2129 =11 T9 - gilertez)

[Tociienee — He cJiejICTBUE TOIO, YTO OKA3aTe/ M SKCIIOHEHTHI DU YMHOXKEHUN CKJI1a/bl-
BAIOTCsI, & cJiecTBUe 0003HAYEHNST U COOTBETCTBYIONIEH DOPMYJIBI AJIsT TPUTOHOMETPHYEe-
CKOI 3alucCu.
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Puc. 1.2. Kopuu n-oit crenenn

Henenwue:
A" oi(P1—¢2)
)

Z2 ]
BO3BEIIEHHE B CTENEHD:

U3BJICYCHUE KOPH:
{1} = {{L/F ei(““/"”’rk/”)} , k=0,...,n—1.

HJIO (me6oubimoe upaIeckoe OTCTYILICHHE)
< OkaspiBaercs (mokasanubiit ¢akr), uro B C HeJb3sT BBECTH OTHOIICHHE MOPSIKA

MEKIy YHCIaMHU, TO €CTh He/lb3sl CKa3aTh, KAKOe M3 HUX OOJIbINe, a Kakoe MeHbIre. [Ipu-
YUHA, — HEBO3MOYKHOCTH y/IOBJETBOPUTH AKCHOME HEIIPDEPHIBHOCTH:

ACR,A#0, BCR, B#0.
A< B<= {Vac A,Ybe B a<b}.

Akcmoma HenmpepbiBHOCTH. Ecotm A < B, 10 dc € R : A < ¢ < B, 10 ectb
Vaec A,Vbe B a<c<b »

1.4. IlocaenoBaTe JbHOCTH KOMILJIEKCHBIX YHCEJI
Onpenenenune 1.5. Ecan ancio r > 0, zg € C, T0 OTKpbITast OKPECTHOCTH pajauyca r
C TIEHTPOM B 2y — 9TO MHOYXKECTBO TOUEK OTKPBITOrO KpyTa:

By (z) ={2€C: |z—z]|<r}.

3aMKHYyTass OKPECTHOCTb

Bi(20) ={z€C: |z—z]|<r}.

IIpokoJsioTass OKPECTHOCTH

B:(20) = Br(20)\{#0}-
OkpecTHOCTH OECKOHEIHOCTH

B, (c0)={2z€C: |z >1/r}.
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B C, B ortmune or R, HeT +00, MOCKOIBKY HET OTHOINEHUS TOPSIKA, a €CTh OJHA
6eCKOHEeYHO y/IaaéHHass TOIKa OO.

Onpenenenue 1.6. B
C = CU {o0}.

(¢ BBeIEHHOIT BBIIIIE CHCTEMO OKPECTHOCTEH TOYKH 00).

MuozkectBo C He SIBJISIETCsI TOJIEM, TIOTOMY 9TO C TOUKOI 00 HEJIb3sI COBEPIIATH apid-
MeTudeckue omnepanuu. [lodemy mocsiejiiee onpejiesieHue ecTeCTBeHHOe?!

HJIO: Chepa Pumana

<« Teomerpuueckas mogesib nocrpoenus C: osbméM miockoers C (mmm R?) u cdepy
POU3BOJIBHOIO PA/INyca, KOTOpas KacaeTcs miockocTu B Touke (. Beibepem wa Heit Tou-
Ky N, qumaMerpaJibHO TTPOTUBOIOIOKHYIO ToUKe (), U mocTpoumM orobpazkenue chepbl HA
IJIOCKOCTD: U3 TOYKU N TPOBEEM JIydr, KOTOpbIE mepecekaioT cdepy. DTH Jydu mepece-
KYT H II0CKOCTD. [lomyunm orobpazxkenune touek M cdepst B Touku f(M) na miockocTu
(puc. 1.3).

Puc. 1.3. Chepa Pumana u nocrpoenue crepeorpadudeckoil npoekuumu

Takoe oTobpazKeHne Ha3bIBaeTCsl crepeorpachmdeckast mpoeknus cdepbl Ha ILT10C-
kocTh. Cdepa HasbiBaeTca cepoii Pumana. MoxKHO 10Ka3aTh, YTO 0TOOpazKeHne Helpe-
poiBHo. Ho: cama Touka N HHKYy/a HEe 0TOOpa3MIaCh.

ToBopsiT, uro N oTrobpasuiack B 6eCKOHEUHO Y/IaJ6HHYIO TOUKY. JleficTBUTEIbHO, ecn
paccMoTperb OKpecTHOCTH Touku N Ha cdepe (dacTh cdepbl, oTcekaeMasl IIOCKOCTbIO,
mapasiieasnoit C), To ona orobpasurcs B B,.(00).

Takum obpasom, cunraercs, uro cdepa Pumana ¢ Toukoit N BKIIOUHTEIHLHO 0TOOPa-
xaerca B C. »

Omnpeznenenne 1.7. Ilycre {2,},.y C C — mocieg0BaTe bHOCTD KOMILIEKCHBIX YHCEI.
[oBopar, uto 2z € C — eé npeges, lim z, = z, ecnn
n—-+o0o
Ve>0 IANeN Vn>N |z, —z| <e.

Onpenenenne 1.8. [locienoBareabHOCTD {Zn}neN C C cxoanTcss Kk 6eCKOHEeYHOCTH

lim z,=00 & Ve>0 INeEN Vn>N |z,]>1/e

n—-+0o
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Vreepxkaenue 1.1. TTyctsb ecth 110CI€10BATETLHOCTH KOMIIEKCHBIX YUCeIT {2, = T, + iy, } C
C n ncio z = x + 1y C C. Torma

lm z,=2 < lim z, =z, lim y, =y
n—4oo n—4o0o n—4o0o

Y KazK 0l TeopeMbl ecThb ujest, sapo. Vgest ganHoi TeopeMbl (yTBEPXK/IEHHsI): CBECTH
cxoqumocthb B C k cxomumoctu B R.
Joxkazarenascro. [ Hemoib3yeM mMKoIbHbIE TeOMEeTPHIECKHe HePABEHCTBA.

VpA---mmmm e B ]

Puc. 1.4. K nokazatenbCcTBY yTBEPKIAECHUST O CXOTUMOCTH.

= z, > z1Opu n — +00 & |z, — z| = 0, n — +00: pacCMOTPUM HEPABEHCTBO
0< |z, —z| < |zn — 2|

— KareT MPAMOYTOJIBHOIO TPEyToJbHHKA He GOJIbIle MMIOTeHY3bl; HO |2, — z| — 0, u mo

TeopeMe O TpEX mocsrenoBaresbHOCTAX ("o ABYX Mmunuonepax') Elnh_{rgo |z, — x| = 0.

Ananornuno, 3 lim |y, —y| = 0.
n—oo
< Tak KaK 0pu n — +00 Tp — &, Yo — Y, 10 |2y — |75 0, |yn — Y| 752 0.
PaccmorpuMm HepaBeHCTBO

0< |20 — 2| < |zn — 2] + |yn — Y
— IUIOTeHy3a He GOJIbIIe CYyMMBI KATeTOB. |T, — | 7552 0, |yn — Y| 7= 0, ciegoBaTensho,

Elnh_{I;O\Zn —zl=0 & z,iszz
Yreepxkaenne qokasano. l
Bamedanme 1.1.' B C ana mocienoBaTeabHOCTeH COXPAaHAIOTCA TeOpeMbl U3 R Impo
HpeJIel CyMMbI, IIPOU3BEAEHHUsI, YACTHOIO CXOMAIIMUXCS MOCTEI0BATEIbHOCTEH U KPUTEPHii
Ko cxoaumocTs mocaeaoBaTe IbHOCTH.

Bamewanme 1.2. z, — zupun — +oo < lim |z, —z| =0.
n——+0oo

I3ameuanne — 3T0 TeopeMa, KOTOpas HaéTcs 6e3 JOKa3aTEeNhCTBA: MO0 OHA OYeHb TPOCTast, JH60
OYEHb CJIOXKHAS.
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1.5. Paapl KOMIJIEKCHBIX YHCE.JI

21+ 2tttz — 7
{zn} — mocieoBaTeNBHOCTH KOMILIEKCHBIX THCEJ.
PaccmarpuBaercst sy = 21 + 29 + -+ + 2y, N € N — wactuaaas cymMmma psiaa.

Onpenenenne 1.9. Cuanraercs, 910 pSA CXOAUTCI K KOMILIEKCHOMY 9HUCIY 2,

o0
Zzn:zeC,
n=1

TOTJIa, U TOJIBKO TOT/Ia, KO/
lim sy = z.

N—+o00
Samevanue 1.3. Ecau ecth nmocjae 10BaTeJIbHOCTh KOMIIJICKCHBIX YHCEJI

{zn =20 +iyn},en € C

n guciao z =z + 1y € C, To

oo oo oo
Zzn:z<:> an:x,Zyn:y
n=1 n=1 n=1

D10 caemyer u3z oup. 1.9 m yrs. 1.1.
Sameuanne 1.4. Jlna psgos B C coxpansiercss TeopeMa 0 CyMMe CXOISAINIAXCS PSJIOB 1
kputepuit Kommm cxoauMocTu psjia.

1.6. ®yHKOUN KOMIJIEKCHOTO IIEPEMEHHOIO

ITycrs G C C, G # 0, nycrb ectb 0ToOpazkeHue
f: GcC—C,
e VzeG zw—w=f(2)
Torna f — ¢pyHKOUS KOMIOJIEKCHOTO MEPEMEHHOTIO.

Omnpegnenenne 1.10. ITycts G C C, G # (), Torga touka z, — mpemeabHas Todka G,
ecsu

V8 >0 Bs(z) NG # 0.

Omnpenenenne 1.11. Ilycts f: G C C — C, Touka zy — npenenpHad Touka 11 G,
TOT/A

lim f(2) =A€C & Ve>0 3F0>0 VzeG 0<|z—2|<$

Z—20

(re. z € Bs(2) N G) lf(z) — Al <e.

Touka A € C naswiBaercst npeaeioM pyHKOum f.
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A

R
w=f(z)=u+iv

>»
>

\/

Puc. 1.5. JleficTBuTenpHas 1 MHUMAS JaCTH DYHKITUN

Hna Vf : G C C — C M0XKHO BBIIEIUTH JEHCTBUTEJIBHYIO H MHAMYO 9acTh TOMN

dyHKIIH.
HeticrBurenbnast gacto: u = Re f, munmast gacrp: v = Im f:

u: GCR? SR,

v: GCR? R,
w = f(z) =u(z,y) + iv(z,y), 2=z +1y.

Sameuanne 1.5. Ilycre dyakmusaf = u+iv : G C C — C, myers 29 = xg + iyy —
npegeabHasg Touka (G. Torma

Zh—g«lo f(Z) = A =a + bZ <:> {xll)n;'lo U(.I” y) = a’ xll)rg'lo U('%’ y) = b} °

Y=o Y=o
(mokaspIBaeTcst aHAIOrHIHO yTB. 1.1).

Onpeaenenne 1.12. llycts f: G C C — C, touka zy € G, zp — npejieJibHas TOYKA
st G. Torna [ HempepbiBHa B TOYKe zy (oboznauenue: f € (C(zg)) TOrIa U TOJBKO
TOrA, KOrja

lim £(2) = £(20).

Z—20

Onpepenenne 1.13. Ecin dyukmnus f € C(z), Vzo € G, 1o rosopar, uro f Hempe-
pbeIBHa Ha mMHO>KkectBe GG u oboznaqaor f € C(G).

1.7. PyHKIOHAJIbHBIE PAABI

Paccmorpum f, : G CC — C, n e N, u pyuxnuio f: G CC— C.

Onpenenenne 1.14. Pan > f,.(z) cxoanres k f(z) morodeuno ua G,

n=1

> falz) = f(2),

€CJIn CXOAATCA COOTBETCTBYIOHIME YUCJ/IOBbIC DA AbI:

Vzo € G an(zo) = f(20).

n=1
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o0

Onpenenenne 1.15. Tosopsr, uro psaa Y. fn.(z) cxogmrca paBHOMepHO K f(z) Ha
n=1

MHOKecTBe (5,

S (2) = f(2),

€CJIN IIOCJI€JOBATEJIbHOCTH YaCTHYIHBIX CYMM PAaBHOMEPHO CXOAATCA K 3TON (by'HKHI/II/II

Ve>0 dNeN Vn>N, Vzed < e.

S S - f(2)
k=1

Bameuanne 1.6. (IIpuszaak Beitepmrpacca) Ilyctsb
fn: GCC—C,

|[fn(2)] < an

— OIEHMBAETCS [0 MOJIYJIIO CXOISIIMUMC 9uCI0BBIM psiaoM, Vn € N, Vz € C, npuaém psan

o0

> ay, exomures. Torga dyHKIOHATBHBIA Psijl CXOAUTCsT paBHOMepHO Ha G,
n=1

=
n=1

Bameuanne 1.7. (Hacaenopanme nenpeppisaocTr) Ecu
fn: GCC—C,
f: GCcC—=C

u f, € C(G), npuaém i fon= fua G, 1o feC(Q).
n=1

1.8. TludpdpepernupoBanne pyHKIU KOMILJIEKCHOTO IEPEMEHHOTO

Onpenenenne 1.16. Ilycts muoxkecrso G € C, G # (). Touka zy HaspIBaeTCH €ro
BHyTPEeHHEI TO4YKOii (2 € int G), ecin

346 >0: B(g(Zo) C G.
Onpeaenenne 1.17. llycts f: G C C — C, nyctb 2y € intGG, Toria mpou3BogHAS B

TOYKe 7 , . f(z0+ Az) — f(20)
fz0) = lim Az ‘

Teopema 1.1. (Ycaosue Komm—Pumana) Ilycrs dyuknua f @ G € C — C,
f(z) =u(z,y) +iv(x,y), nycrsb zo = x¢ + iyo € int G. Torma

u € D(xg,y0) — nuddepennupyemast B Touke (g, yo),
v € D(xo,yo),

uy, (2o, o) = Uly(‘rO) Yo),

%(xoayo) = —v,(70, o),

E'f,<Zo) =
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npuaém ecam 3f'(zp), TO

f(z0) = w (o, yo) + (o, Yo)-

Ha cienyromux jgeknusax OyaeT mokasaHo, 9To ecyin PYHKIHS BO BCEX TOYKAX HMeeT
MepPBYIO IIPOU3BOIHYIO, TO OHA UMEET U BTOPYIO, TPETHIO U T. JI. IPOU3BO/IHBIE U paCKJja-
ObIBaeTCsI B aHAJUTHICCKUN P,

IlpakTuaeckas pabora Nel. Beraucanth:
(L+0°
(V3 —i)7

2) {V-1};
3) {*V2013} .

1)
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