3anganue 1. Haiitu Bce penreHnst Z5 +14+i=0.

Vka3zanue. Mcrionb3oBark Gpopmysibl:

b
arctg —, a>0,

a
b
T+arctg—, a<0, b0,
a
@:M(cosargzljzﬂk+isinargz;2”k}arg(a+bi):<—7r+arctgé, a<0, b<0,
a
T a=0, b>0,
2
I a=0, b<0
2

3aganue 2. Haiitn ypaBHeHHEe 00pa3a OKPYXKHOCTU |Z | = g npu otodpaxennu W = 0.5(Z+1/Z) (bynkuun XKykosckoro). [lokas3arb, 4To
00pa3oM OKPYKHOCTH IIPH 0TOOpaxkeHUH (QyHKIHeH JKyKOBCKOrO SIBIISIETCS JLIHIIC.
VYka3zanue. Hcnons3ys MOKAa3aTEeNIbHY IO bopmy 3aIKCH, bopmyy Diinepa, HaWTH u u V.
0.5(z+1/z)=0.5[r(cosargz +isinarg z) + (1/r)(cosarg z — i sin arg z)],
u=0.5rcosargz+(1/r)cosargz] =0.5[r + (1/r)]cosarg z,
v=0.5[rsinargz —(1/r)sinargz] = 0.5[r — (1/r)]sinarg z,
u’ /40.5[r +(1/r)]}* +v> /{0.5[r — (1/7)]}* = (cosarg z)* + (sinarg z)* = 1, ypasuenne summnca.

3ananue 3. Haiitu 06pa3 npsimoit Im Z=1 npu otobpaxenun JJ/ —= ezz .

Vkazanue: Imz = bo = z=x+ ibo, X e (—00, 00) w=e’ = ex+ib° = exeib” = argw = bo,nyq.
3ananue 4. Haiitn 06pa3 yua arg=n/3 npu oTOOpakeHNN 1) = ZS uW=0.5(Z+1/Z) .
Vkazanue: J1yd argz:a:>z=re’”,0£r<oo. Z=|Z|eia =z"=z| " oy AIgW =NQ
z=lz|e" = 1/z=1/(z|e)=(1/|z|)e ™.
z=|z|e" =|z|(cosa+isina),1/z=(1/|z|)e™ =(1/]|z|)(cosa—isina).
w=0.5(z+1/z)=0.5[z|(cosa+isina)+ (1/r)(cosa —isina)].
Rew=u=0.5[|z|cosa+(1/|z]|)cosa]=0.5[|z|+(1/|z]|)]cosa,
Imw=v=0.5[|z|sina—(1/]|z|)sina] =0.5[|z|—(/]|z|)]sina.
u’/cos’a=1{0.5[|z|+(1/|z D]}, v /sin®a={0.5]z |-/ |z D]}
u*/cos’ a—v*/sin*a={0.5[z|+(1/|zD]}* —{0.5[| z| —(1/ | z )]}* = 1, ypasuenne runepGost.

3apanmue S. Cuenyrommme 0T06pa>f<emm S{I;J'IS{FOTCH JPOOHO-THHEIHBIMU: ( )
— 1 _\Z-1 -z _lz+1
1.W—/Z.2.W— (Z+2).3.W /(Zz+3l.).4.W /(Z3+2)'

a+ bz a b
,rie — F —.
c+dz c d

3aganue 6. Haiitn o6pas Re z = 2 npu orobpaxennu W =iz +1.

Vkazanue: JlpoOHO-nmuHelHas QyHKIHI W =

Viasame: Rez =a, = z=a, +iy, y € (—o0,0), Imz=b; = z=x+1ib;, x € (—o0,0).

3ananmue 7. 3anucath yncna B anredpandeckoit Gpopme.

a>sh(1—%; o) Arch(i/2).

z -z
e —e j ..
‘Vkazanue: shz=——— ,ez = ex+ly = ex(cosy+l sin y) ) Arch z = Ln(z+\/22 —1 ),

Lnz=1In ‘z‘+i(argz+27rk) X

3ananue 8 . Haiitu 06pa3 obnactn ‘Z —3+2i ‘ =< 4 npu otobpaskeHun W = — .
z



3apanne 9 . Haiitu 1poGHO-MHHEHHOE MPEOOPa3OBAHIE, PH KOTOPOM HEMOABHKHEIC Toukd I , 2F , a Touka | 4 | NEpPeXOTHT B TOUKY

oQ .

Vkazanue: n1poOHO-IHHEHHOE peodpa3oBaHue, IPH KOTOPOM TOUKH Z 1°Z22 Z3 TEPEXOAsT B TOUYKH Wi, w,, W3 YIOBJIETBOPSET
w—w, W;—=Ww, _Z—z ) Zy—Z,

PaBEHCTBY: ’ = . Ecom opna w3 Towek Z |, Z, wm Z3 qmbo W, W, uiu Ws sBisercs
W—w, W,—W, Z—Z, Zy—Z

OECKOHEYHO yIAICHHOM, TO B pOpMyJie Bce pa3HOCTH, COACPIKAIINE dTH TOUKH, CICAYCeT 3aMCHHUTD CUHULIAMH.
3amanme 10. VccrenoBars Ha aHATMTHYHOCTh (PYHKIIHIO W = ShZ .

3apanue 11. [IpoBepuTh rapMOHHYHOCTH (YHKLHH u(x, y) =e ’sinx+ Y M B clyyae MOJOXKHTEIBHOTO OTBETa BOCCTAHOBHThH

AHATUTHYECKYIO QYHKIMIO f = u(x, y) + iv(x, y) s f(O) =1 , TIO TAHHOH €€ MHMMOM 9acTH.
3amanme 12. Berauciants Jez dz s [ = {x = 2,0 < y < 1}
4

2i
2
3ananue 13. Borauciuth uHTErpan J- (Z — l)dZ .

0
VYkazaHue: eciiy HHTErpupyeMas (pyHKIUs aHATUTHIECKas!, TO IpuMeHnMa (opmyna Herotona-JleliOHuIa.
3ananue 14. BepHbIM paBEeHCTBOM, B MIPEIMONIOKEHHH, YTO KOHTYp I” OXBAaThIBAET KOHTYPHI Y1, V2, V3, @ QyHKUus f(Z) aHaMUTHYHA MEXKTY STUMU
KOHTYpaMH, SIBICTCS:

0], S@dz~ [ f(dz=] f(2)dz~§ f(2)dz
2 fr f(2)dz + Ll f(2)dz + Lz f(2)dz + L} f(2)dz=0
3 |, S(@dz~ [ f(dz=| f(2)dz+§ f(2)dz

3aganne 15. BepHbIM paBeHCTBOM, eciy QYHKILHS f(z) aHAIUTUYHA BHYTPH KOHTypa C M Ha HeM, a TOYKA z HAXOMHUTCS BHYTpH KoHTypa C,
SIBJIIETCSA:

R ACS o L g ) Ao L g L) .
l'f(z)_27a‘i;(§—z)2dﬁj 2.J2) 2m‘i;(§—z)d§ 2/ ZMi;(C—Z)Zd '

3anannel6. Cienyromye yTBEepKICHUs, €CIH PAL Zj=l f " (Z) = f (Z) CXOZIUTCS paBHOMEPHO B G, f n (Z ) aHanuTH4HbI B G,

CIIPaBEUIHBBI:
had ’
a). Psn E . f " (Z) cxomures pasHOMepHO B o6nacTu G
n=
oo , . . — 7’
0). psn E et f n (Z ) CXOIUTCS PABHOMEPHO BO BCAKOM 3aMKHYTOH obmactt R — (G K f (Z ) .
B). hynkuus f(z) aBnsercs ananutuueckoi B G.
3aganue 17. Haiitu paguyc cxomumoctu R psia Teitnopa ¢yukumu f(z)=2sin(z+1) no crenensim 2 .
3ananue 18. Psnom Jlopana sBisercs:
hnd n had n had n n
a) Zn:_m b,(z—n)" .o Zn:_m c,(z+99)" b Zn:_m a,(z" —z,)".
1
3ananue 19. Haiitu o6iacti, B KOTOPBIX (DyHKIHS f (Z ) = ——————— packuaasBaercs B psn Jlopana no crenewsm Z , z + |,
(z+1)(z—1iQ)
z—1.
VYkazanue: {1 peieHus: JOCTaTOYHO MOCTPOUTD KOJIbLIA AaHATMTUYHOCTH JUIsl KaXKJI0T0 EHTpa (CM. MeToau4eckoe rnocodue, ¢.30-33).



