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JIEKITIS 18
IIpniaoxxeansa TOKII

18.1. IIpunoxkenus TPKII Kk auckperHoili MaTeMaTuKe: BbIUNCIEHUE KOM-
OMHATOPHBIX CyMM C IOMOMIbI0 Teopembl Koinu o Bbrierax

Pacemorpum MmuOXKecTBO (hbopMasibHBIX pssioB Jlopana 1o nepementoit z. Mbl roBopum
0 POopMaIbHBIX psjiax, 9TOOBI B JaJIbHEHIIEeM He BO3HUKAJIO IIPOOJIEM C UX CXOAUMOCTDIO.

+o0o
S = chz”; zeC, ¢,eC

n=—oo

S — 9TO MHOXKECTBO IOCJIe/I0BATEIbHOCTEN N3 KOMILIEKCHBIX Ko duimenor. To ecth psi
ITOJIHOCTBIO 38/1a8TCA ero KO3 UIImeHTaM;:

S = {{Cn}nGZS Cn € C}

OHpe,Z[e.HI/Il\l Ha JaHHOM MHOXKECTBE Ollepalluu CJIO2KCHHA PAJOB U YMHO2KCHHA Ha KOM-
IJIEKCHOE 9HCJIO0. Takum 0Opa3omM, MOKeM cuuTaTh S JIMHEHHBIM MpPOCTpaHCcTBOM. Pac-
cmoTpuM mpocreiimuit oneparop coeff : S — C.

coelf({Cp}n € Z) = C,

DToT omepaTop (GpOopMaJbHOMY Py CTABUT B COOTBETCTBHE TOJBKO OJHY KOODIUHATY
C_1, KOTOpast K TOMY Ke dABJIseTcs KOHCTaHTOi. V3 omnpesesienus: BUIHO, 9TO OLEPATOD
coeff muHeitHbIil Ha JIMHETHOM TPOCTPAHCTBE S.

[Ipu noyicaére KOMOMHATOPHBIX CYMM YaCTO BO3HUKAET OMHOMUAIBLHBIN KOI(MDPUITUEHT
Ck, ¢ xoTopeIM KpaiiHe TpyHO paboTaTh mpu 60abmHIX 1. [lokazkeM, 9To moc/e 3aMeda-
HUI, IPUBEIEHHBIX BbINEe OMHOMHUAJIbHBIN KOI(DMUIIMEHT CTAHOBUTCA 0OJiee TMPUTOTHBIM
JIJIsT pabOThI.

Hanpumep, OunoMuaababIil KOI(DHUIIMEHT HEOOXOIUM ITPU PA3TOKEHUH

(1+2)" = ZCﬁzkln_k; z e C.

k=0

Bamerum, aro miusgn € Ny k € {0;...n} bunoMuHAIbHBIH KOI(DMUIMEHT MOXKHO BBIDA3UTH
Jepe3 HOBLIM JIMHEHHBIN olepaTop

(I+2)"

k_ —_—
C,, = coeff s

rje B Kadectse ynknun s oneparopa coeff B3saro pasmoxkenne (1+ z)" B psiy JIopana,
TO €CTh B KOHEYHYIO CYMMY.

B muckpernoMm anaJim3e OOJIBITMHCTBO BBIKJIAIOK CBOJUTCA K Pa3/JIMIHBIM KOMOUHAIIN-
M C’ffL , TaK ITO BBEJIEHHBIN (popMaIn3M MOXKHO HCIIOJIH30BaTh JIjIs BBIUUCJIEHUST KOMOU-
HATOPHBIX CyMM.

ITpumep 18.1. YUpPOCTUTH U BBIYUCTUTD CIIEIYIONLYIO CYMMY:

n

Y (FDFORCh.

k=0
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Pentenne 3amennM ot 13 OMHOMHAJIBHBIX KOI(MDMHUITUEHTOB ¢ IIOMOIIBIO OIIEPATOPA,
coeff. /lasee mpouseeém mpeoOpa3oBaHms, yIUTHIBasI €r0 JUHEHHOCTD.

S (1) CE oot {(1;—2%} -
. =3 coct { R ZW} -

k41

n -1 kck 1 > n+k
= coeff{z (=) Z£+1+ ) } =

_ Mweﬁ{iq@(_m)k}-

z z
k=0

N3 1101 3HAKA CYyMMBI MOYKEM BBIHECTHU T€ MHOXKUTEJIN, KOTOPbIE Ha 3aBUCAT OT k — MHJIEK-
ca CyMMHUPOBaHUA. B TO 2Ke BpeMs 110/T 3HAKOM CyMMHPOBAHUSA MAKCUMAJIHHO 00bEINHAEM
MHOXKUTEJH, 3aBucsiue ot k. Tak Kak

(1 -ty = 3 CAC 1A,

TO MO2KEM IIPOJOJIZKUTD Hp606paBOBaHI/IH CYMMBI CJIEYIOIINM O6pEiBOM7 130aBUBIINUCH OT
3HaKa CYMMMHPOBaHUA:

(Lta) o {icﬁ(_(l + z))k} _

z z
k=0

:@coeﬁ{(l— 1jz)n} _
_ Mcoeﬂc{(_l)n} _
— cooff { (;i)ln (1+ z)”} |

Hasee, eciiu packpsith (1 + 2)" kak 6uHoM HbroToHa, TO camas crapiiasi CTelleHb B Bbl-

n 1 _1\n
paxkennu - 2". Onepartop coeff mmer xosdpdunment meper -. A sro Gyger (—1)". To
€CTh:

coeff { (Z_ni)ln(l + z)”} —

e {(p L)

= coeff {(—1)” (z”1+1 N Zil)} = (=1)"- 1.

B mpenpiaymem cirydae HaM yJ10710ch 00oiiTuch 6e3 Teopembl Komm o Bbruerax. Pac-
cmoTpuM ciepyrortuiit mpumep, riae TOKIIL npuroaurces.
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ITpumep 18.2. YupocTuTh U BBIYUC/IATH CyMMY

n

SO (1R,

k=0

Pemmenne: 3anuiiem OuHoMuaibabi KOI(MMUIUEHT ¢ TOMOIIbI0 onepaTopa coeff:

n

S, =
k=0

n

=D _(=1)"7"2* coeft {M}

~2k+1
k=0

k=0

= coeff {Z(—l) k22k(zT+)1} :

zKeatesibHO BHYTPHU OllepaTopa OCTABUTb T€ MHOXKHUTEIU, KOTOPhIE 3aBUCAT TOJIBKO OT

n, & Te, KOTOPbIE 3aBUCAT OT kK OCTaBUTh BHYTPH. B TakoM ciydae ynpomaTh BbIpaKeHne
I10JI, CYMMO Jreryve.

coeff {Z(—l)”_k?k%} —
k=0
2)n n 2k > k
= (1 e {Z —2<_(i)};22 } =

k=0

R " { (102) } .

BcrmoMaMM €BOMCTBO reOMeTPUIECKO TPOTPECCUn

YunrbiBas 9TO, BbIpazKE€HHUE IIPUMET BU/I:

(—1)”@ coeff {i (M)k} =

— 2
k=0

prOCTI/IM SHaMeHaTeJIb IIOJIy9YUBHICTOCA BbIPa2KCHUA:

(M) _1:4+4z+z2 (z+2)2'

— 22

— 2 22
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[Ipoo/mKuM yIpolneHe NCXOHOTO BbIPayKeHUS:

n+1
4(1+2)
1 n ( —22 > —1
(_1)nﬂ coeff —
P (4(1+z)> 1
22
n+1 n
(~1)"(1 + 2)" — Ty — 1
= coe =
z (z+2)?
n n 4n+1(1+z)n+1 2
IR ekl O
z (z+2)2
B (—1)”(1—{—2’)" coeft 4n+1<1+z)n+1 N 2,2 _
B z (=D)n22n(z +2)2 (2 +2)2)

_ 4ot (1 4 2)2 (=) (2 4+ 1)"2
= coelt { 220 (5 1 2)2 (z +2)2 }

OOBITHO B KOMOMHATOPHUKE HCIIOIB3YIOT aCHMITOTUYIECKOE PA3JIOKEHUe Psijia U MPUOJIn-
3UTEJILHO BBIMHUCJIAIOT pe3yiabTar. [Ipu mogcuére cymMMm mpeaioyKeHHBIM METOJIOM MOYKEM
BBIYUCJIUTDH TOYHBIN PE3YJILTAT.
SamedaeM, 9TO U3 ompejeienus omneparopa coeff cienyer, uro, eciu f peryispHa B
okpecTHOCTH TOYKHU (), TO
coeff = Roes.

Ecmm pan Jlopana cxomurcesd K (PYHKIIUH, KOTOPYIO MOXKHO siIBHO BBIIHCATH, TO B 9TOM
JaCTHOM CJIyvae IMOJIYyIUM BBIYeT.

i {4n+1(1 42l (L) (x4 1)%}

_R 4n+1(1 + Z)2n+1 R (—1)”(2 + 1)n .z
22n+1(z + 2)2 (z+ 2)2 = Nes +hes

0 22n+1(2 + 2)2 0 (Z + 2)2

O6osnaunM BhIpazkenus 1moj Bsdetamu Kak f(z) u g(z). Uexoma u3 toro, uro dbyHKINA
g(z) perynspraa B 0, Bropoe cjiaraeMoe IMoJIy YMBIIerocs: BbipazkeHusi obparurcs B 0.

Hng f(z) Touka 0 - nosmoc nopsijka 2n + 1, 1o ecth Resg f, KOTOPBIH HAIIPAMYIO CUU-
TaTh J0Jro. VMcnonb3ys reopemy Komm o HOJHONE CyMMe BBIYETOB, IIOCUUTACM 3HAYCHHIE
nepBoro ciaaraemoro. ¥ dyukiun f(z) ocobsie Touku B C — 310 0, -2, 00, APYIUX HET.

R()esf%—Resf—irfi%sf:O

Paccmorpum Res,, f. Beckoneanocts — ycrpanumasi ocobasi Touka, TaK Kak

Jim f(2) = 0;
Res f(2) = lim (f(o0) = f(2)) = lim (=2 f(2)) = 0.

[Toromy gro B 3Hamenaresne dyHkuuu f(z) crenenb z Ha 2 6OJblle, YeM B YUCIUTEE.
[lepeiiiéM K BBIYUC/IEHUIO BbIYETa B TOYKE -2. -2 — 3TO MOJIIOC BTOPOTrO TMOPSApa JjIsd
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f(2).

Res f(2) = (f(2)(z + 2)*) |:=2 =
(AT (1 + 2)2
B ( 22n +1) )

(2n+1)(z + 1)2n2(2n +1)—(2n+ 1)22"(1 + z)2n+1

~An+2

(z4+1)2 — (1+ 2)2”+1)

z=—2

— 4n+1 .

z2=—2

= 4n+1(2n +1) ( 2042

z=—2

(=1)*(=2) = (1)**\ _
(_2)2n+2 > -
4n+1

= 4" 2n +1) (

= @+ D(=24+1) = —@2n+1)

Roesf:2n+1

Otset: 2n-+1.

18.2. IIpunoxxenue TP®KII k ananuzy. Meton mnepeBaJsia Jjisi MOJys€eHUS
ACUMIOTOTUYECKNX OI€EHOK MHTErpaJjioB, 3aBUCSAMINX OT MapaMeTrpa

Pacemorpum yHKIMN €€ TyIONIETO BUIA:

F(\) = /gp(z) MNEdz; A>0, AeR.
C

Ecre mexkoropast obmacte G C C, B KOTOPOit BhIOpaHa HEKOTOPAasi KyCOTHOIIAIKAsT KPU-
Basg C. Ilpum srom He obs3aresnpHO KpuBasi C sBisgercs orpanmdenHoi. Oyukmum ¢, f
peryJisipHbl B 3aJ1aHHOl obactu, ¢, f € C(G). 3amada cocTouT B TOM, 9TO0BI HATH TIPU-
6imsnTesbHOE 3HAUeHue 1ol dynkimu. Eemu pacemarpusatorest byuknuu ¢, f € C(G)

G

Puc. 18.1. Kpusas B obiactu G u e€ Bo3MozkHasl gedopMaliust

peryjidpHbIC€ B obsacTu G, TO pe3yJ/ibTaT UHTeI'PUPOBaHud 3aBUCUT TOJIBKO OT HavaJIbHON’
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U KOHETHOH TOYeK. ITO 3HAUNT, 9TO KpuByI0 C MOXKHO HENPEPBHIBHO J1ehOPMUPOBATH, CO-
XpaHsdsd KOHIIEBbIE TOUKHU, TAKUM 00pa30M, 9TOObI OHa HaXOIUIach BHYTpH obstactu. [Ipn
sToM uHTerpas F(A) mersarbes He Gyer. CyTh Ipe/jlaraeMoro MeTojia OIEeHKN WHTErpaa
COCTOUT B TOM, YTO MOXKHO I10JI00paTh TaKy KpuBY0 BMecTo C, KOTOpast IPOXOJIUT depes
TOYKY, B KOTOpOii 3HadeHne dbynknun F'(\) makcnmasbHoe.

Hanpumep, B runepboimyaeckoMm runepbosIonie ecTb ToUKa, KOTopas IPH PacCMOTpPe-
HUU TIPOEKITUHU MOBEPXHOCTU Ha TEPIEHIUKYIAPHDbIE TIJIOCKOCTH, MOYXKET OBITh Kak abco-
JIIOTHBIM MUHUMYMOM, TaK U abCOJIOTHBIM MAKCAMYMOM.

Puc. 18.2. KpacubIM 11BeTOM 0003HAYEHA CEJJIOBAas TOYKA

[Ipobyem momobpaTh TOUKY zg B obiactu G u npoBectu gAedopmupoBannyo C depes
Heé Tak, 9TOOBl B Hejl |f| mpuHuMan HambosibInee 3HadeHue Ha Kpupoit C. Ha pucynke
n300pakéH rpaduk JeficTBuTeIbHON YacTn GyHKIUU [ u BeIOpaHa HamboJee yaadHast
TOYKa 2.

MozKkHO cKa3aTh, TO HHTErpaJI MPUOJIM3UTETHHO paBeH 3HAUEHNIO (DYHKIIUNA B TOUKE Z(,
YMHOXKEHHOMY Ha JIUHY KpuBoii. [Ipu ycioBun, 1ro KpuBas moc/ie MpoXoyK IeHUs TOUKHU 2
HarbO0JIee PE3KO YXOANUT BHI3 (KakK Ha MUiepbo imaeckoM napaboson/ie), a aeficTBuTesbHast
COCTABJISIONIAsT (DYHKIUU IPUHIMAET MaKCUMaJIbHOE 3HATEHUE.

Urak, nedbopmupyem kpupyio C' B obnactu G Tak, 9T0OBI OHa IPOILIA Yepe3 TOU-
Ky (ec/im 9T0 BO3MOXKHO), B KOTODOIl 3HAaYeHHE JEeHCTBUTEbHON YacTu (GyHKIUU ObLIO
HauOOJIBIIIM Cpeau 3HaueHnit Ha KpuBoit C.

B kavecTBe mpuMepa He MOT OBITH pacCMOTPEH rpaduK napadoIonIa, XOTd Ha IePBbIi
B3IJIsIJ] TaKasl MOBEPXHOCTb KaryKeTCs BIIOJIHE YJIATHOWM, TaK KaK OH He SBJISeTCS Ipadu-
KOM TapMOHUYECKO (DYHKINU, B OTJINYNAE OT TUIEPOOIONIA. Y FapMOHHYECKUX (PYHKITUI
MaKCHUMyM JIOCTUTAeTCs Ha IPaHUIe 00JIaCTH.

Onpepenenne 18.1. Touka (x0,yy) HA3BIBAETCS CEIITIOBOI TOYKOIT TADMOHUIECKOT (DYHK-

muu v B obsactu (G, ecjim B 9TOI TOUKe KacaTeabHas IJIOCKOCTb K rpaduKy U rOpU30H-
/ — ) —

TabHa. Uy, (T, Yo) = Uy, = 0.

SameTuM, ITO ecn

u=Ref
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B obnactu (G, KOTopast sIBJSIETCS OJIHOCBSA3HOI, TO B CEJIJTOBOI TOUKe zg € G (zo = X +z'y0)
yciaosueMm Kormu-Pumana Oyjier

N3 sToro cnemyer, 9TO
f/(ZO) = uw(l‘(b yO) + va(l‘i)yO)

SaMeTuM, 9TO [0 MPUHIUIY MAKCUMyMa W MUHAMYMa& TapMOHUYECKHX (DYHKIHI B
TOYKE Zy HE MOYXKET ObITb HH JIOKAJBHOTO, HU aDCOIOTHOIO MAKCHUMyMa WJIM MUHHMYMa
dbyukmun v u v B obmactu G (v = Im f). BenomanMm, uto yObiBaHme mim BO3pacTaHue
dbyuxmun kinacca C! us R? 8 R B ganHoit TouKe IPOUCXOAUT B HalpasjeHun & grad.

Ecym

u=Re f; v=Imf,

TO y HUX B KaxKJoit Touke (G rpajmeHThbl OyayT oproronaibubl gradu 1 gradwv. Drto
cinepyer u3 yeaosus Komum-Pumana. Tak kak

gradu = (ug, uy); gradv = (vg, vy),

ycaoBue Kormmu-Pumana
Uy = Vy; Uy = —Vy.

Bripasum rpajiuent v depes3 pyHKIHMIO Uu:
gradv = (—uy, uy).
Torna ckaasgpHoe Ipou3BeIeHne
(grad v, grad u) = —u,u, + uzu, = 0.

PaccmorpuM, kKak rpaduk rapMOHUYECKON (DYHKITMH BEJIET cebsi B OKPECTHOCTU CEJI-
noeoit Toukn. Tak Kak B Touke zo f'(z9) = 0, TO MOXKEM B OKPECTHOCTH 3TOH TOUKU
pPa3IoKUThL QYHKIHMIO B Al Teiyiopa. DTOT psij UMEET CJICYIONUI BT

f(z) :f(ZO)+(Z_ZO)p'(bO‘l‘bl(Z—Zo)+bg(2—20)2+...); p>2.
CremoBaTebHO
f(2) = f(z0) = (z = 20)P - (b + b1 (2 — 20) + ba(z — 2)* +...).

[Tepeitgém K TIOJIIPHBIM KOOPAUHATAM, TaK KaK UCIOJIL3Ysd UX JIerde U3y YuTh OKPECTHOCTD
TOYKHU Zp. Vcronb3yem cieayrontyio 3aMeny:

z—zyg=pe?

bk:T’kewk; k:0,1,27....

IToncraBuM 3TH BbIpasKeHUsA B Pa3JI0zKEeHHE.
f(2) = f(z0) = pP(ro i0tPe) 4 oy eillrtprle) 4 )

Tereps HEOOXOIMMO TOJIYIUTH ypaBHEHUsT KPUBBIX, IIPOXOIAIINX Yepe3 TOUKY Zg B Pa3HbIX
HanpaB/ennax. Hampasienue 3a/1aéTcd BhIpazKeHUeM z — zp = pe'? HaJlo HAfTH TaKOi
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YIOJI ¢, 110 HAIPABJIEHUIO KOTOPOTo KpuBas Oyer Gose Bcero yobiBaTh (HalpaBeHne
HAMKPATYANIIEro CIIyCKa).
[Tosryuaem ypaBHEHUs] KDUBBIX BUJIA

U = Uy = const, v = vy = const,

MPOXOJILAIINX YepPe3 TOUKY Zg. DTO JUHUHU ypoBHd. [[ysg sToro B pasyioxkenun f paccmar-
pUBaeM U JIEHCTBUTE/IBHYIO 1 MHUMYIO 9acTh OT ITPaBoil u JieBoil yactu. leiicrBurebuas
Y4aCTh:

w(x,y) — u(zo, yo) = pP(rocos(bp + pp) + pricos(f1 + (p+1)p) +...).

MHuuMasi 9acTh:
v(z,y) — v(To, Yo) = PP (rosin(bo + pp) + prisin(by + (p+ e +...)).
Ecyim nac maTEpECYIOT KPUBBIE
u = u(xg, yo) = const; v = v(xg,yo) = const,
TO JIJI U4 = const

0 =u(x,y) — u(zo, yo) = p*(ro cos(by + pp) + pricos(br + (p+1)p) +...).

st v = const

0=wv(z,y) — v(zo,yo) = pF(rosin(by + pp) + prisin(éy + (p+ L)) +...).

To ecTb
0=rocos(fo+pp) +p(...)+...;

SHadenne u yMeHblnaercs, ecau cosp < 0. B obparnom ciydae 3nadenue GyHKIMH B
JIAHHOM HAIIPaBJICHUN OYIET yBEJIMIUBATHCH.

st yrota @ € [0; 2] cos(fp + py) 2p pas mensier 3Hax. [lo 9Toit nmpranse Kpyr ¢ 1eH-
TPOM 2o PazdUBaeTCsd Ha 2p CEKTOPOB, B HAIIPABJICHUU KOTOPBIX 3HAUEHUE U YMEHbIITACTCS
7 2p CEKTOPOB, B HAITPABJIEHUN KOTOPHIX 3HAUYEHNE yBETUINBAETCS.

BcenomuaumMm, gro ObicTpee Bcero 3nadeHue u OyyT yObIBaTh B HallpaBjieHuun — grad u,
TO €CTh II0 KacaTeJIbHON K KPUBOM

v = v(xo, Yo) = const.

BHauenne u 6bICTpee BCero yobIBaeT BJOJIb KPUBOI ¢ KacaTeJbHBIM BETOPOM B HaIpaBJie-
HUU yTJIa , J1Jjisi KOTOPOTO
sin(fy + pp) = 0;

cos(bp + pp) = —1.

e 60y — 1o apryment ot fP(2). Tak Kak HAacC WHTEpECYIOT MecTa BOJU3U TOUKH Z(, TO
[P MAJIBIX P BCE CJaraeMble IOcje MePBOro He Oy/IyT MEHATL 3HAK CyMMBbI, & 3HAYUT He
OyJlyT MEHATH 3HAK Sin U COS.
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Puc. 18.3. T'unepbosutieckuii mapaboJsion] U MJI0CKOCTh ¢ M300ParXKEHHBIMUA KACATEIbHBIMY K IIPO-
ekiuu rpaduka. Cekropa yOBIBaHUsI U BO3pACTaHUs 0003HAYEHBI COOTBETCTBYIOIIUMHI 3HAKAME
+ u-.

Haiiyiém yrosn
O +pp =7+2mn, n €
—60y T+ 2mn
+ .
p p
Hamnpasiienre MOXKHO BBIOMPATh B KayKJIOM CEKTOPE. 3aMETHUM, 9TO BEKTOPHI, HAIIPABJ/ICH-

HBIE BJIOJIb (p SABJIAIOTCA OMCCEKTPUCAMU CEKTOPOB, BJI0JIb KOTOPBIX IPOUCXOIUT YObIBAHUE
3HavYeHud u. B MeTojie nepeBaJjia paccMaTpuBaeTCs p = 2, TO €CTh B 9TOM CJIydae

Y=

7T—90
2

Y= +mn, n={0,1}.

CdopmymupyeM OCHOBHYIO TeOpeMYy MeTojia IepeBaja 6e3 JoKa3aTebCTBa.

Teopema 18.1 (Meron nepesaia.). Ilycmv G — odnoceasnan obaacmo 6 C, dynxyuu
o, f € C(G), wucao X > 0, npuyém
1) ecmw posro odna cedaosas mouka zg y Pyrnkuyuu u = Re f enympu G
2) ecau L - kpusas v = v(z), 2de v = Im f, mo nyemv eepro 36 > 0, M > 0
maxue, wmo ¥z € L Bs(z9) u(xo, ) —u(z,y) > M 2z=1x+1iy;
3) ecau [ |p(2)]| M@V |dz| — wpusorunedineii unmeezpan nepeozo poda cxodumcs o
c

ne2zomopozo \g > 0, 2de C' — kycounoenradras xpusas 6 G;

4) Kpusasa C' mavunaemesa u 3aKGHYUBALEMCA 6 NPOMUBONOLOHCHOT CEKMOPAT, 20€
3naveHus u menvwe, wem u(xo, Yo), Aubo C' — neoepaHuvenHas Kpusaa, HO OHA CMpPe-
MUMCA NPU napamempe t — 400 K beckoneuHocmu 6 00HOM CEKMOope Yob8aHUL U U NPU
napamempe t — —0o0 Mosce CmPemMumcs K 6ECKOHeUHOCU 6 JPY20M CEKMOPE Yobi8aHUA
u.

Ecau kpusas C' oepanuvena, mo mpebyemcs, 4mobv. €€ HauasvHyI0 U KOHEYHYIO MOy~
KU MOAHCHO Ob1a0 coedunumsb ¢ L (kpusoti kpamuatiwezo cnycka) KpusvLMu HaUMeHbWeT
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daunw T, Ty, na komopwvix svinoanaemes ouernka u(xg, yo) — u(z,y) = M. Tozda

27 . 1
p(z)e ®ldz=e (0)< m)ﬂzo)e@ +O(W)’

Q\

™ — 90
2
0o = arg f"(20).

IIpumep 18.3. Cjesarh acUMITOTUYECKYIO OlleHKY uHTerpasia (dpyukuus Beccesst 3-1o
pona nian byskans [ankes)

Pn = +1mn, n= {O, 1}7

H(l)(ﬂf) — _/ezxsmzwz dz.
C

Puc. 18.4.
Pernrenne:
p(2) = e
f(z) =isinz;
A==z

Nimem celyioBy10 TOUKY:

f'(z) =icosz=0, z= Z k.

2
Hna G = {r +iy|0 < x < m,y € R} TobKo ona ce/yoBas TOUKa 2g = G-

// 7T . . 7T .

2y = o 0:
T T
9 — " ) = .
arg /(3) = 5

-0
(pn:ﬂ-2 +7mn, n:{()?l}a

_ [3r 5
SOTL_ 474 .
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Jlexmua 18. [Ipunoxenuns TOKII

Tax kak C' HampaB/eHa BHU3, TO OepéM %’r.

1 . 2 . T 57 1
HWY(z) = —e® (\ / _7r1 e W2 ei> +o0 (3—/2) .
77 T- T
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