Teopusa pyHkMM
KOMIIJIEKCHOTO
[IePEeMEHHOI'O



KomnneKcHbie yncna

e Z=X+1yY -anrebpandeckaa ¢popma K.u.
i -MHMUMaA eanHMua, i =—1
x=Rez -pelictButenbHan yactb K.u.

y =lmz -mHMMasa 4yacTb K.u.

‘z‘ — \/xz +y° -MOAy/b K.4.

argz =@ = ;511‘(}‘[gl -dPrymeHT K.\.
Y
» z=|z|(cos@+ising) -tpuroHomeTpuueckan dopma K.u.

' - <
* z=|z|e’® -nokasatenbHas Gopma K.u. T<¢=T

dopmyna dinepa € =cosp+ising, e"+1=0



Cdepa PnmaHa (ctepeorpadpumyeckasa npoekumsa)
KOMMN/1eKCHOU NJIOCKOCTU

7 = 0 -OeCKOHeYHo
yAANEHHAA TOYKaA

C —KkomnaeKkcHaa NAoCKOCTb

C*=Cu{w} -pacwmperHas

KOMMNJIEKCHAA NNOCKOCTb



NIHM v 061aCTU B KOMNJZIEKCHOM

‘Z—ZO‘ZR

NNAOCKOCTU A

-OKpY}KHOCTb paguyca R ] R
C LLEHTPOM B TOYKE Z0; .

W

r < ‘Z—Zﬂ‘ <R -KONbUO,

a<argz <3

-yYTrOoJ p

Monoca c c<Imz<d




* M306pasnTb Ha KOMMNIEKCHOM NNOCKOCTU
0bnacTb, yA0BNETBOPAIOLLYIO YCIOBUAM

‘z—|—2‘>2; 0£argz<7;

B
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&lm z

Rez<3; Imz<4.
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N306pa3nTtb obnacrb...

z-1+2i|<4 ;ﬂ
T " S I
——<argz < — " N
ez<4 ﬂ HH‘HﬁE 5

Imz>-5




OYHKUMUU KOMNJIEKCHOIO NepemMeHHOoro

OnpeodeneHue. Ecnun KaxXaomy ymncay (tTouke) z eD no HEKOTOpOMY
NpaBuay NOCTaBNEHO B COOTBETCTBME Yncao (TouKa) w eE, To
rOBOPAT, YTO HA KOMMNIEKCHOW NNOCKOCTM onpeaeneHa pyHKYuUA
KOMI/eKCcHo20 nepemeHHo20 w= f (z), otobpaxKatoLas
MHOXecCcTBO D B MHOXecCTBO E.

D -obnactb onpenenennsa E -obnactb 3Ha4YeHUM



/ / = /-O,EI,HO3HaHHaFI bYHKUMA
/ npumep: f(z) _ 3

/ i‘ / / -MHOro3Ha4yHaAa PyHKUMA
\\\\\%\/‘HTI}‘Z T
/ - : npumep: f(z) = {/;
3

becKkoHeYyHO3Ha4YHasa GyHKUUA
w=Argz=argz+2nn, n=0,£1,£2,...

f(z) = f(x +z'y) =u(x,y)+iv(x,y)=u+iv=w




 KBagpatnyHaa pyHKUUS

f(z)= 7t = (J:f+1'.'y)2 = k(xz —yz) +z'(2xy)

L_'\("'_J
'l .
U v

* lHBEpPCUA OTHOCUTENbHO €ANHNYHOMN
OKPYKHOCTM

| - — ] _ _
f(Z):—: f Zy’:v:[ *:vx 1}4_1.[ 3 !
z xT+y" (x4y° \ X T

LY

oV

~
U Vv



Mpepen n HenpepbIBHOCTb ¢.K.N.

OnpedeneHue. Yncno w, HasbiBaeTca npedesnom yHKyuU

>z,

w= f(z) B TOuKe z, (1im f(2)= Wo)' ecnu ana nroboro €0

HanaETca Takoe Ymncno 6>0, YTo Ana Bcex Z # Z,,
YAOB/ETBOPAIOLLNX HEepaBeHCTBY ‘z — .:0‘ <0,

BbIMNO/IHAETCA HEPABEHCTBO ‘f(z) - Wo‘ <g.

JTO O3Ha4yaerT:
limu(x;y)=u, n limv(x;y)=v,

X—>X X—>X,
Y= Y=o

CoxpaHaomcs ece ceolicmaa rpeodesos.



Onpeaenexuve 1. PyHKUMA w = f(z) Ha3biBaeTcH
HernpepsbigHOU 8 moyke z,, ecnv lim f(z) = f(z,) .

Onpepenexue 2. PyHKUmA f(x) HenpepbiBHA B TOUKeE 2o,
ec/ i 6ECKOHEYHO MalIoMy NPUPALLEHMIO apPryYMeEHTa
COOTBETCTBYET OECKOHEYHO Manoe npupalleHmne
GyHKUMM: lim Af(z)=0

Az—0

dyHKuKA f(z) HenpepbiBHa B 061actu D, ecnv oHa
HenpepbiBHA B KaXA0M TOYKEe 3TOM obnacTu.

CoxpaHAloTCA BCe CBOMUCTBA HenpepbiBHbIX GYHKLUUN.



OCHOBHbIe 3/1IeMeHTapHble ¢.K.n.

* MokasatenbHaa PyHKUMA w=e =e"(cosy + isiny)
Csoncrsa:

OOHO3Ha4yHas;

HernpepbI8Has;
z+2mi z .
nepuoduyeckas: €~ =e , nepwvopg 2T

obriacme ornpederneHusi u obracme 3Ha4eHUU — 8Csl
KoMrifiekcHasi nrockocms (uckmodeHue: e~ #0) .

el.e? = ezlJrZ?; Rlilll e = 0;
' CZI—>—w0
ezl : ezz — ezl_zz ; (x—>—»)
Z lim e =o0;

(QZ) — enlz (]/] e N) Rez—+w

(x—+x)



- Jlorapudpmmueckas cyHkuma w=Lnz =In|z|+iArgz
CsouncTBa:

obpaTHaA K NOKa3aTenbHOW PYHKLUMU: e =z
o6nactb onpeaenenms: Z # 0
061aCcTb 3HaYEHUIN: BCA KOMMIEKCHasA NIOCKOCTb;
Henpepbisra npu Z # 0.
HenepuoamyecKas;
GeckoHeuHo3HauHaa: Argz =argz = 27n;

rnaBHoe 3HayeHne 1Nz = 111‘2‘ +1argz

z
Ln(z,-z,)=Lnz, +Lnz,; Ln| L |=Lnz —Lnz,;
Z,



" (cosng + sin no)

. CTeneHHas dyHKumna W=2" =z

CBoicTBa (AN HaTypanbHOro n): ' =p"e™
OfHO3HayHas;
HenpepbIBHas;

obnacTb onpegeneHmsa n oonactb 3Ha4YeHU — BCA
KOMMJIeKCHas NNOCKOCTb;

Henepmnoan4ecKkas,

yacmHbIU criyqau:

23 z(x+fy)3 :gxz _3xy2)+££3x2y_y3)j

[




« CteneHHasn chyHKUus (M3BNeYeHne KOpPHs)

w7 q/;‘[cos argz +2km L argz+2kﬂ}

7 7
CBoucraa: k=01

R
MHOro3Ha4yHasa ( n-3Ha4yHagq);

HenpepbIBHAS;

obnactb onpeaeneHns — BCA KOMIMEKCHas

MNNOCKOCTb: g
‘z‘ cosY 4 icin?
2 2

‘z‘ [cos[% - TEJ + isin[% - TEJ]

n—1.

YacmHblu cryqad: [ _ |




KopHUu cTeneHu n Us eauHULbI
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- Obwan cteneHHaa PYHKUMA w = z° = e Lnz

CBowucTBa:
beckoHeYHO3HaYHas;
HenpepbIBHAS;
obnactb onpegenenus: z =0 ;

mpumept - pi(t+2mk)  —o-2mk
] =¢€ = € 2 =€ 2 ,
k=0.+142.

e
efiaBHoe 3Ha4YeHue: -i B
i'=e 2 ~0,2079



 TpuUroHomeTpuyeckme (OyHKUUU

1z —iz
CBOI/ : . . e —¢€
BOMNCTBA. Mepuoanvyeckue; SIn Zz = _
O[HO3HAa4HbIE; | 2i |
iz —1iz
HeorpaHU4YeHHbIE; € +e
P COSZ =
obnacTtb onpegerneHns: P
Onsi SinZ n cosz — Bceé MHoXecTBo C, Sin =
T - toz =
ona tgz Z#—XTmn, nepuog= g s
ctgz ;é2 epuo CO5 2
ns , nepuoa= T
1} g Z = Tn pnoa COS Z
HenpepbiBHbIe B obn.onpeaenenns.  ClgZ = — .
SIN Z

CoxpaHATCA NOYTU BCe CBOMNCTBA
TPUFOHOMETPUNYECKNX (PYHKLNN.



* 'unepoonunyeckne pyHKUNU <h 7 — e —e
CBoWCTBa: 2
O[JHO3HAYHbIE; e’ +e”
A ! _ chz =
nepvoaundeckue (nepuop 2i ); 2
HeorpaHUYeHHbIE; X shy e‘—e?
_ thz = —
obnacTtb onpeaeneHus: chz e‘4e?
ang shz n chz — Bcé mHoxecTtBo C,
. Z —Z
nns thz = £ ITIN oth » = chz _ e +e

.U
ona cthz z iza—i—mn

HenpepbIBHbIE B 00M1aCTy onpeaeneHus.



CBA3b MmeXay rmnepbonmyeckumm um
TPUTOHOMETPUYECKMMU GYHKLUAMM

shiz=i-smnz, smiz=-i-shz,
chiz=cosz; cosiz=chz.

tgiz=1-1gz, ctgiz=-1-ctgz.

sin’z + cos’z = 1 ch’z—sh’z=1.



[lencTBUTENIbHbIE U MHMUMbIE 4YacCTU
TPUTOHOMETPUYECKUX U TMNepbonnNYecKunx

PYHKLMNM
sinz =sin(x+iy)=sinx-chy+icosx-shy

-~

u v
COS 7 :cos(x+z'y) :COSJf-Chy+1-(—Siﬂ.1*-Sh}?)

W y,
-\‘ir -\.-l‘-

17} vV

shz=sh(x+iy)=shx-cosy+ichx-siny

g
U %

chz=ch(x+iy)=chx-cosy+ishx-siny

i V




Arcsin z = —i-Ln(z’z+\/1—zz)

Arccos z = —.vf-Ln(.::—h/z2 — 1)

CeoucrtBa: 6eCKOHEYHO3HAYHOCTb;
HENPEepPbIBHOCTb;
BClOAY ONpeaeneHHoCTb;

MaBHOE 3Ha4YeHune:

. . . \
arcsin z = —i -1n(zz+ |

, { - nBY3HAUHble
arccosz:—z-ln(z%—xfzz—l) ABY




BbiBoa dopmynbl ana ApKCUHYCA:

w — W

€ —¢€

w=Arcsin z; SINnW=2Z:ToecTb Z= _
2iw - _ W 2Z
Torga e —2ize” —1=0;
Pelmaem 310 KBagpaTHoOe ypaBHeHue
OTHOCUTENbHO € U NOAYYUM

e" =iz + \/(z'z)2 +1;

fWILH(iZ+\/1—ZZ);

W=lLH(iZ+\/1—ZZ).
i



OcTanbHble GopMybl BbIBOAATCA
aHaNOrn4Ho.

BbiBOA npeanaraeTcA
caeslaTb CAMOCTOATENbHO.



Arctgz = —iLni (z # =%i),
2 i+z

Arcctgz = —Ln—z_ (z # =%i).
2 zZ+I

CeoucrtBa: 6eCKOHEYHO3HAYHOCTb;
HenpepbIBHOCTb B 061aCTH
onpeaeneHuns;



* ObpaTtHble runepbonnyeckue PyHKLUUM

Arshz=1Ln (z — \/22 — 1) - apeacuHyc

Archz=1Ln (Z + \/22 — l) - apeaKoCUHYC

| |
Arthz=—ILn - apeaTaHreHc
2 |
Arcth z = l In z+1 apeaKoTaHreHC
2 z—1




* llpumep 1.

LH(—2+ I\/E) =Inv4+12 + .{%wr 2nk} =

2
=1ﬂ4+f(§ﬂ?J+i2ﬂk=(1,3863+i-2,0944)+i-6,2832-k
* [Ipumep 2. g

. . I —— .
Al*ctgi:—iL-n 2 ——Lnl:iL-HS:
2 2 z'+I 2 3 2

- 2
lT—'(IHB +2mki) = 2nk +iln+/3 =
- = 06,2832 k+( 05493)



AnddepeHumnposaHue ¢P.K.n.

MycTb w = f(z) oaHo3Ha4Has, onpeaeneHHas B
HEKOTOPOW OKPECTHOCTU TOYKU Z, PyHKLWS.

Onpedenenue. [lpouzsodHoU yHKUMK f(Z) B TOUKe Z
HasblBaeTca npeaern

o AW f(Z+AZ)—f(Z)j
Az—0 Az Az—0 Az

€CJIN OH CYyLLIEeCTBYET.

Ob6o3Ha4veHue: f(2), @ d_w

dz' dz



OnddbepeHumMpyeMocTb = HENpPepbIBHOCTb,
(obpaTHOE — HEBEPHO).
Teopema Kown-PumaHa.
[MycTb dpyHKUMA w = u(x;y)+iv(x;y) onpeaeneHa
B oKpecTHoCTU Touku (X;Y), npudem B aTon Touke U(X;Y) u
V(X;y) onddepeHumpyembl. dyHkumsa w = f(z)
andodepeHunpyemMa B TOUKE moaoa U mosibKo moaoa,

Korga BbINosSiHeEHbI criegytowme yernosuda Kown-PumaHa
(Onnepa-LQanambepa):

6_u_6v @_u_ %

ox oy’ Ay ox




[lokasaTtenbcTBo. HeobxoaMMoCTb: AW

MycTb nponssoaHas f'(z) CyliecTByerT, T.e. npeaer EEE
He 3aBucuT OT Toro, kak Az = Ax +iAy — 0. Torga nycTb

Az =Ax — 0,Ay=0. Torpga

(H(x+ﬂx‘;)x’)+f1’(x+ﬁx;}*’)) _(”(XQJ”) +.af1»*(x;)f))

SO Ar -
. (H(x+Ax;y) —H(x;y))+.i(v(x+Ax;y) —v(x;y))
Ax—s0 Ax
. A u+iAy A u Av Ou . Ov
=]mm —= L = — 4] —

M0 Ax A0 Ay A0 Ay Ox  Orx



MycTtb Tenepb Az =iAy — 0, Ax =0. Torpa

(=1 (ﬂ(x;y-l—ﬁgv)-l—hf(x;y-l—Ay))—(u(x;y)-l—fv(x;y))
z)=lhm =

Av—0 jAy
. Au+iAyv  ou ov ov .Ou
v iy v & Oy Oy

CpaBHuBasi, UMEEM:

Qu 00 v ou
ox Ox Oy 0y

ou_ov ou__ov
ox oy oy  Ox

OTcroaa:




C yuétom Y.K.P. npounzsogHyto f'(z) MOXKHO
HaxoAuTb nNo ntoboun n3 popmyn:

(O, oy =2
f(Z)_E?xH@x’ oy Ox
, ou Ou , ov .ou
=2 =2

ox Oy oy 0y

Tabrnuua npon3BoAHbIX OCHOBHbIX
afleMeHTapHbIX PYHKUNN N npaBuna
anddepeHUUpPOBaAHNA COXPAHAIOTCA ANnga do.K.m.



OpgHosHayHasa pyHKuua f(z) Ha3bIBaeTCs
aHanumu4eckou (ronomopdHoit) 8 MOYKe Z, eCnun
OoHa andpdepeHumpyema (BbinonHeHsl Y.K.P.) B
HEKOTOPOW OKPECTHOCTUN 3TOU TOUKN.

dyHKkuua f(z) HasblBaeTca aHaumu4vecKkou 8
obniacmu D, ecnn oHa gnddepeHumpyemMa B
KaXkJoW To4Kke 3Ton obnacTw.

TOYKM aHANUTUYHOCTU — rnipasusibHbIe TOYKN.

ToukK, B KOTOPbIX HApyLIaeTcsa aHaNMUTUYHOCTb,
— 0cobble TOYKN.



AuepgeperHyuan dw dyHKUMKM w=F(z) B TOUKe Z -

rMaBHan YacTb eé npupaileHna dw = f'(z)- Az nau
dw = ['(z)-d=

[enctButenbHaa u(x;y) n mHnumas v(x;y) 4actum

aHAaNUTUYECKON PYHKUUU — 2apMOHUYecKuUe pyHKYUU:

m{:@“fj O u _0 szﬁv 0%v _0
ox” oy’ ox*  Oy°
0’ 0”
34echb Af = f J; - onepatop Jlannaca.

ox” 5y



3Has 00HY uacmov AHAAUMUYECKOU (DYHKUUL, MOICHO
Haumu Opyayto (60CCMAaHOB8UMb BCIO (DYHKYUIO C
MOYHOCHBIO 00 HEONPeOeleHHOU KOHCMAHMbL).
NMpumep. BoiACHUTL, aBndaeTca nu pyHKUMSA
u(x;y) =x" — " +2xy
OEVUCTBUTENbHOW YacTbio aHaNMMTUYeCKOU QPYHKLUN.
Ecnu aBngaeTcd, To BOCCTAHOBUTb 3TY (PYHKLMUIO.

PeweHue. [1poBepnm doyHKUMIO U(X;Y) Ha
FAPMOHWYHOCTL: ! (x:y) =2x+2y; U (X)) =2;
), (x;y) =2y +2x; uy (x;y)=-2;

Au=u; +u;, =2-2=0;-T.e. U(X;y) - rapMOHNYecKas.



Hangém mHuMmyo 4acTb V(X,y) MCKOMOW PYHKLUM.
ou Ov

ox Oy

N3 1-ro ychosuna Kowun-PnmaHa:

=2x+2y;
OTcroaa:
v(x;y) = I(Zx +2y)dy =2xy+ 1>+ C(x);

N3 2-ro ycnosua Kown-PumaHa Hanaém C(x):

gy 2e =D m 2y Cr); Torma C'(x) = —2x:
Oy Ox

C(x)= —x +C; v(x;y)= 21'.}"".]’2 — X’ +C;

l/]TaK,f(Z) - (f _yz +2xy)+f(2xy+y3 —x° +C).



UHTerpuposaHue ¢.K.n.

[TycTb L —ayra rnagkoun kpueown, f(z) — pyHKUMSA Ha L.
Pa3obbEM ayry Ha n yactenm TodKaMn Z,,Z,---,Z,, .
BeibepemM npon3BOfbHO B KaXXOQ0W YacTu Oyrn no To4ke
(NycTb 3TO OYAYT Zp>Z15--+52,, ).
CocTaBuUM MHTErpanbHy CymMmy

n Y




UHTerpanom ot coyHKUuMuU f(z) no KpuBom L
Has3blBaeTCcd npenen MHTerpasibHou cyMmmbl Npu
CTPEMIEHUN K HYMIO HanborsbLuen N3 Yacteun ayr, ecrnu
9TOT Npefen CyLecTBYeT.

:[f(z)dz: lim > f(z)Az.

max|Az, |0
(n—0)

Ecnu kKpuBasa rnagkas, a dyHKUUS ogHO3HAYHaa U
HenpepbiBHas, TO MHTErpan CyLlecTBYET.

BbluncrneHne ero cBoguUTCS K BbIYUCIIEHUIO ABYX
OENCTBUTENbHbIX KPMBONMUHENHBLIX MHTErparos:



If(z)dz= I(u +iv)(dx +idy) =

L L

= J udx + ivdx + ivdy + i’ udy =
L

= Judx —vdy + iJ‘ vdx + udy
L

L
» Ecnn KpmBad 3agaHa ypaBHeHuem Y = @(X), 1O

J.f(z)dzzjl(u(x,,(p(x)) +iv(x,,(p(x)))(l+i(p'(x))céc



» Ecnun kpunBas 3agaHa napameTpuyecku

(x = x(7)
4 — z=z(t) t, <t<t,,T0rAa

Ly =y(0)

OCHOBHbIE CBOWUCTBA UHTErpana:
1. JINHENHOCTb

j(f()+f jf; dz+j]g(:
fk*f(a)dﬁk-ff z




2. ADQNTUBHOCTb (ecnm L=L+1),TO0
[f(z)a&=|r(z)dz+ ] f(2)dz
L L I,

3. OpmMeHTnpyemMocCTb

| 7(z)==] 1(2)

4. OueHka Mopynsi (ecriv Ha kpueon |/ (z)|< M), To

If(z)dz <MI ,rpoe | — pnuHa kpmsoi L.



lpumep 1. Belancnnte nHTErpan no ayre L ot TOYKu
z=0 00 TOYKM z=4+21 BOONMb NMMIUHUN X = y2

J.zImEdZ
PelweHune. I

J‘zlmfdz = J‘(x +iy)(—y)(dx+idy) =
- f(yz +i)(=v)(d( ) +idy) =
.2[( ) (2y+i)d .[(2;1’4—2)?3)6?))—1!'.2[3)»35{1/:

0

2 2

_ 2 5_|_1
57 "7

3

—izy

=—4 8-12i
o 4

0



lpumep 2. Beluncnnte MHTErpan J‘(z -E)dz
C

roe C — gyra okpyxHocTtu |z|=1 (0 < arg z < m).
PelwleHue.
Nonoxumz = ¢, Torna dz =ie'*de u

j‘(z-E)dz = ]T‘z'eﬁp (e' _“p)d(p =

T

T i
= zJ‘e“pd(p =—e"

0
0 [

—_]-1=-2




2+i

Mpumep 3. BuluncnUTb MHTErparn J. (322 + 2z)dz
1—i
PeweHune. [log nHterpanom aHanmtnyeckasa QyHKUMS.
[MpnmeHsaa popmyny HetoToHa-JlenbHuua, nonyymum
2+i
J. (322 - 22)dz = (23 - 22)

1-i

2+i

1-i

.l')

= (2+i) +(2+i) = (1-i) —(1-i) =
=7+19i

MHTerpan ot aHanutnyeckon oyHKUUN HE 3aBUCUT OT
NyTN UHTErpPUpPoOBaHUA.



[1ycTb f(z) — aHannTnyeckas pyHkuma B obnactm G,
C — 3aMKHYTbIN KOHTYP, nexawunn B G.

Ycnosua Kown-PumaHa dopmyna [puHa
81{_51; _ 0 (J.)P(xjy)dx-kg(xjy)dy:
ox oy
ou . Ov _0 J'J'[ jdxdy.
oy Ox ox Oy

4

Teopema Kowun



Teopema Kowun ons ogHocBsisHoOW obnacTu:

ViHmezparn om aHanumu4yeckou gbyHKUuUU @ 1(2)dz =0
ro 1robomy 3aMKHYmomy KOHmypy 4
paeseH Hyrio. |
[1oka3zaTenbCTBO.
Nmeem (f)f(z)dz = (j}(udx vdy) + z(j.)(vdx +udy);
C C

[TpyMeHnm qaopmyny [ pUHa K KaXkgoMy UHTerpany u
ncnono3yem Y.K.P.

P (udx = vey) = “[— 2; - au)d*dy = 0;

C Oy

P (v + uch) jj[a” jdxdy 0.

. Ox 0Oy

J[loka3aHo.



Myctb C w C,-rpaHuLa aByceBasHon obnactu D.
Pa3pe3 AB genaet obnactb D ogHocBsi3HON. Toraa

no Teopeme Kowuu (J')f(z)dz —0

I
rme I'=C"uABuU(C; UBA, (

C" -06x00 NonoOXuTenbHbIN
(obnacTb ocTaeTcs cresa),
C,-06xon oTpuuaTenbHbIn (cnpasa).

Toua [ +[+]+] -]+]

CT AB C1 BA4 T

I+I =I‘I =0 ff(z)dz=jf(z)dz;
o o Cr

. CToCf




Teopema Kowu anst MHOrocBsiaHom obnacTu:

Ecnu C -BHeLLHAS rpaHnLLa MHOIOCBA3HOW obnacTu,
a C,,C,,...,C -BHYTPEHHWE rpaHnLbl, TO

H

@f(z)dz X NEY
k= lck
(0bxod BCEX KOHTYPOB - NOSTOXUTESbHbIN).

C

(O OO
C: C Cx




— = ze‘P.d(p_z do =271
] | o=

z|1 E:'

2. Mpn n=1
CZZ '.fq}d T il-n i(1-n ”
T_Izem(p:ij'e(l )(pd(P:. ! e(‘l Jo -0
i Z e g i(1-n)
z 0

N

& |0 npun #1
> EE‘E‘V (Z —Zo)ﬂ ) {ZTH npu n = 1




[TycTb f(z) aHanuTM4yeckaa B 3aMKHYTON O4HOCBA3HOW
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