Puc. 1: K 3amade 1 a).
KonTpoabnasa pabora

BapuanT 65

1.
a) Haiitu o6pa3 obmactu

-

1

1
2—2‘>2,RGZ<1}

1o JieiicrsueM (byHKIUU
1z

w:Z—l.

6) Haittu dbyukiuio w = f(z), ocymecrsisiontyo orobpaxkenne Z — W, ecan:

Z={z-1>1}, W={|uw|<2}.

Pewenue.
a)
iz
w = f(Z) - »—1 )

Z = 74N Zy, tie Z; — BHENTHOCTH OKyzKHOCTH (] ¢ MEHTPOM B TOUKe 2o = 1/2 paamyca
a = 1/2; Zy — noJIylI0CKOCTh, HaXOoAsIasicst jesee upsimoii Cy, 3a1aBaeMoil ypaBHEHEEM
r =1

Ilycts Cf u C§ — obpassl aunuit C; u Cy npu npeobpazoBanun f(z). 3aBHCHMOCTD
f(2) aBnsercss 1pobHO-TUHENRHO, cireoBaTeIbHO, KazKTas u3 gunnit C] u C)) aisgoercs
npaMoit niau okpyzKuocTbio. Obe suanu C; 1 Cy IPOXOAAT Uepes MOJIoC 2, = 1 hyHKIuun
f(2), crepoBarensuo, C7 u Ch — 310 npsiMbie.

Oobpazavu sexkamux Ha C; Toyek 21 = 0 U 29 = % (1 + i) sBastorest Toukn wy = 0 u
wy = 1. llpssmas C'] TpoXoauT Yepes 3T TOYKH, caeoBareabno, C] —3T0 JefcTBATeIbHAS

OChb.



Puc. 2: K 3amaue 1 6).

O6pazamu sexkamux Ha (9 Touek 23 = 1+ 1 U z4 = 1 — ¢ IBJISIOTCI TOYKH W3 =

14+iunwy =—1+ i lpsmasa C) upoxoaur yepes 911 TOYKHU, ciaegoBarenbHo, Ch — 910
TOpU30HTAIbHAS IpAMasd, 3aJaBaeMas ypaBHeHneM y = 1.
O6pazom ToukH 25 = 1/2 gBagercs Touka ws = —i. Touka 25 HAXOAUTCS BHE 06IACTH

7, cJIeI0BATEIbHO, 00pa30M ) SBJISETCS BEPXHss MOIYILIOCKOCTh. ToUKa 25 HAXOTUTCS
B 00JIACTH Z3, CJIEI0BATETHHO, 00PA30OM Ly ABJISAETCS MOJIYILIOCKOCTh, HAXOISIIAACT HUKE
upsimoit C5.

Taxum obpazom, nckomoit odaactTbio W saBigercd noJoca, 3ajaBaeMas HepaBEHCTBAMU

O<Imw<l1.

6) Z — BHEIIHOCTH Kpyra C IEHTPOM B TOYKe zo = 1 paamyca a = 1; W — xpyr ¢
HEeHTPOM B TOUKe wy = 0 paauyca b = 2.

®yuknus fi(z) = z — 1 npeobpasyer 061acTh Z B 06JaCTh Z1 — BHEITHOCTb Kpyra ¢
NEeHTPOM B Touke 2y = 0 pajuyca a = 1.

Oyuxmus fo(z) = 1/z mpeobpasyer obsactb Z; B 00JaCTh Zy — KPYT C IEHTPOM B
rouke zg = 0 pajuyca as = 1/a = 1.

Oynkuus f3(z) = 2z npeobpasyer obracts Zy B obaacts W.

Hckomast yHKIUS MOYKeT ObITh 3a/laHa B BUJIE

2

1) = h(£(AE)) = =5

2. Tlpoeputb nucddepeHupyeMocTb U aHAJTUTHIHOCTD (DYHKITHIA:

2 f2) =sin(iz): 0) f(2) = Jel 4

Pewenue.
Mpb1 ucnosibzyem 0603HAUCHMSA:

r=Rez, y=Imz, u=Ref(z), v=Imf(z).



a)

f(z) =sin(iz) =sin(—y +ix) ;

TOr/IA
u = —coshzx-siny , v =sinhx - cosy .
Haxomum:
Ou/0xr = —sinhx - siny , Ou/dy = —coshx - cosy ,
Ov/0x = coshx - cosy , Ov/0y = —sinhz -siny .

VYpasuenusa Komun-Pumana
ou/dxr =0v/dy, Ou/dy=—0v/dx

BBILIOJIHSIIOTCSL BO BCeil OTKPBITON KOMILIEKCHO# 1u1ockocT. CiteoBareibuo, (yHKIus
f(2) anasmTHYHA BO BCeil OTKPBITONH KOMILJIEKCHO TJIOCKOCTH.

0) X
F&) =lel + 1
TOTIA
u:\/xQ—i—yQ—i—L vy
I.2_|_y2 ) x2+y2
Haxonnm:
ou x 1 2xy

I + _ ,
or  VaT+ iy a?4y? (22 +y?)?

ou x (x —y)? ou y 2 1y
0n = VER R @y oy T VERE @y
v 2y v (z—y)?

dr (a2 + g2 dy (P +y?)?

Vpasuenus Komun-Pumana
ou/dx =0v/dy, Oul/dy= —0v/Ox

HE BBIMOJHAOTCS OJHOBPEMEHHO HHM B KAaKOH TOYKe KOMILIEKCHOM miockocTu. CiemoBa-
TenbHO, byHKnus f(z) HUTIE He sBiserca HU quddepeHupyeMoil, Hi aHATUTHIECKOI.

3. Haittu anammruueckyio dyukmuio f(z) = u(z,y) + tv(x,y), ecan u(x,y) = sinw -
coshy.

Pewenue.
u =sinx - coshy .

B nannom ciyqae
Ou/0x = cosx -coshy , Ou/0y =sinx -sinhy ,

0*u/0x* + 0*u/0y* = —sinz - coshy +sinx - coshy = 0 ;



dyHKIUS U ABIATETCI TADMOHAYIECKOH, CJIe/IOBaTeTbHO, HCKOMAas aHAJIUTHYeCKasd PYHKIN
CYIIECTBYET.
BanuceiBaem ypasuenus Kormmn-Pumana:

Ov/0x = —0u/dy = —sinz - sinhy ,

Ov/dy = Ou/Ox = cosx - coshy .

WNurerpupyem nepsoe ypaBHeHUE:
v = /— sinz - sinhy dx + ¢(y) = cosx - sinhy + ¢(y) .
[Toacrapiisiem 1oJIy4eHHYIO (DYHKIMIO BO BTOPOE ypaBHEHHE:

cosz - coshy + ¢'(y) = cosx - coshy .

[Tosrygaem
¢'(y) =0;
¢(y) = C = const ,
v=cosz-sinhy 4+ C;
f(z) =sinz - coshy +i-cosz-sinhy + C .
OkoHYaTEeIBLHO,

f(z) =sinz+C'.

4. Pazioxurhb GyHKIHUIO B psaj Jlopana B KoJble:

1 sin z
= , >1.

/() (z+2)3(z-1) * 22 12
Pewenue.
a) B ycnouu, BuanMo, umeercd B BUIY, 9TO 1 < \2] < 2.
Nraxk,

1 sin 2
= 1<z <2.
Pazsioxkum cuavasia B psij CJeYONLYI0 (DyHKIUIO:
sin z 1 & (—1)k > (—1)k _
> ZQZ;k )1122k+1222(k )1'Z2k1
& 2 = 2k +1)! =0 (2k +1)!

P P

Paznoxxum Ha s1eMeHTapHbIE APOOH APOOHO-PAIMOHAILHYIO (DYHKITHIO:

_ 1 i (_1)k+1 2k+1

1 M1 H20 H21 H22

Cr2P-1) 2-1 (+2° (+22 242

O6o3HauuB £ = 2z + 2, MOAY4AM

Lm0 pm | f
SE-3 3 & e ¢




KosddunuenT gy MoxkeT ObITH OIpeeeH Cpas3y:
= (1/3)* =1/27.
Ocranbabie KOAOMUIUEHTHI OLPEIe/IsieM CAeAYIOMIM 00pa30M:

oo  p2v p22 1 m
& e e T@E-3 -3
o 1=&21  £436+9
S 8(E-3) g

OTKYZa
poo = —1/3, por = —1/9,  pap = —1/27 .

Takum obpaszom,

1 121 —1/3 ~1/9  —1/27

(242)3(z—-1) z—-1 (2+2)2 (2422 242

Hcnonb3zyem GhopMyty A/ CYMMBI 9JI€MEHTOB FeOMeTPHYECKOil IIPOIPecCHH
> 1
Yoo (<)
k=0

N3 nannoit hopMyJibl ciieyer:
npu ]2\ < ]Zo\

1 —1/2 1 & .

z—29 l—2z/zg 2 kz::D(Z/ZO)

:_Zzo—k—l‘zk;
k=0
npu |z| > |z

1 1/: 1 .

z—zy 1—2/z 2 kz:%](zo/z)

= Zzg P Zz(’f—l 2R

k=0 k=1

Hcnonb3yeM TakzKe cieayoinre (hopMyIbl, KOTOPbIe MOTYT ObIThH MOy YeHbI TP TUd-
depennmpoBannn HOPMYJIbI JIJI CYMMBI 3JIEMEHTOB I'€OMETPUYECKON POrpecCui:

o0

S (b1 = (el <)
< 1 i 1
> ok D+ =g (=<1,

N3 pnanubix popmyst cieayer:
npu ]2\ < |zo|
1 1/22 1 &

= = — S (k+1) (z/2)"

(z=20)? (—-2/2)? =% ;5




= Z(kj +1) zo’k’Q - 2k

k=0

AHAJIOMMYHO, TIpH |z| < |2o|
_ i E (k+1)(k+2) 253 2F
(z—2) =2 0 ’

B pesysnbrare noaydaem:

1 & 1 &
_ Z’Z*k 4+ — Z( 2)71471 Zk
(24+2)3(2—1) 27 [ 27 =

k=0 k=0
L&, &, o 1 1 1) )
- 9 _ _ _
s LD T T 5)”
1 & 19 &
Twit T
k=1 k=0
OkoHYATETBLHO,
& (- & 19
Z) = -4+ '72]+1_'_7 Zk—i —9 kzk
1=+ 2L 55y g 27 2% a1 27
28 1 s D i DS e 19 & —k k
_ = = — 23 (-2
27 +j§(2 ot Tt g Y

o0
= Z akzk,

k=—oc0
rie
a_, = 28/27 ;
ap=1/271  (k=2,3,..);
19
= (=1 k+1 < 2—k
o = (=" 56

JAJId 9€THBIX HEOTPpHUIaTeJIbHBIX ]{7,

19 —1)7*t
ap = (_1)k+1 b 2—k: ( ‘ )
216 (25 + 3)!
JIJIS HEYeTHBIX TOJIOKUTEJIbHbIX k = 25 + 1.

6) 20 — 0,

COS 2 1
Ipm |z < 1

1 Gl
1—2 2 2



Ipu 0 < |z| < o0

COs 2 22k 1 22k
22 :ZQZ :2<1+Z ))

=0 2k)!

2 (kfl) 2k

1 > z z
= — —1)* 52 k+17.
2 L) +Z 2k 1 2)!

Orcroma mpu 0 < |z| < 1

_z_2+z 1)7+! 23+2 +Zz =z~ +Zakzk,

e
ap =1 g vedetnsix k=25 + 1
(_1)j+1
ap =14+ ——— Jd 4eTHbIX k = 27 .
’ 2j+2! " J
5.
a) Bbraucsaurh ¢ moMorpio nHTErpaabHoii dbopmyabr Trna Korm:
2
1
fcosm—dz, I':]z—2/=3.
r (z—m)?

6) BBIIucIUTh ¢ TOMOIIBIO OCHOBHOM TEOPEMbI O BBIYETaX:

7{(1+z+z2)-ezlf2dz, I': [z-3]=2.
r

Pewenue.
a) I' — kpyr ¢ nearom zg = 2 pajguyca a = 3;

o
W:/c(z'—(i)?dz’ () = (cosz)* +1.
Opna w3 uaTerpaabueix dhopmya Ko nmeer Bug

ﬁf)(z)dz:%ri-@’(zl),

z—21)?

rie ®(z) — amanuTudeckast GYHKIUS; 2; — BHYTPEHHsIsT TOYKA O0JACTH, OrPaAHUIEHHON
KOHTYpoM [.
B aannom ciy4ae z; = T

'(z) = 2 cos z sinz = sin(22) ,

<I>’(zl) =0 5

cJIe/IoBaTebHO, MCKOMBINT WHTErpaJl paBeH

W=0.



6) I' — kpyr ¢ neaToM zg = 3 pajuyca a = 2;

W:%f(z)dz, f(2) =1+ 2+ 2% /2
r

Oyukuus f(z) uMeeT oJHy 0coOYI0 TOUKY 21 = 2, HAXOJSIIYIOCS BHYTPH OKPYZKHOCTH
I'. [TosToMy mCKOMBIN WHTerpaJl paBeH

W =2mi-res, f(2) .
[Tosoxkum z = € + 2. Torna

fz) = (1+§+2+(£+2)2)-el/ﬁz(7+5§+§2)-il§"“

= k!

> 1 > 1 * 1
:7ZE§_k+5ZE§_k+1+ZE£_k+2

kl

Orcrona

T 5 I 538 29
reSZ1f<Z)_ﬁ+§+§—€—§

W =2mi-29/3 =i-60.73746 .

6. PemuTh ypaBHeHUE ONMEPAITHOHHBIM METOIOM:

2" +x=te +4sint, z(0) =2'(0) =0.

Pewenue.
[Ipu pemenun onepamuoHHBIM METOJIOM JIMHEHHOro JudPepeHnuajibHOr0 ypaBHeHus
BTOPOTO TOPSTKA

2 d
e 7 2 +ao®(t) = f(1)

¢ yaeroM Havdasapubix yegaosuit P(0) = zo u ¢'(0) = 21 HeobXomMUMO HPUMEHUTH MPeod-
pazoBanue Jlamiaca kK obenM YacTsM JaHHOTO ypaBHeHHs. llycTh npu mpeoGpasoBanuu
Jlamnaca dbyuxmuay $(t) u f(t) coorBercTByior byukmun V(p) u F(p); rorna dynknusm
®'(t) u P”(t) coorBercrBytoT DyHKIHH

Ao —— @(t) + o] —

pU(p) —my u p*U(p) —pxy— 21;

B pe3yJbTaTe MoJydaeM ypaBHEHUe

Q(p) V(p) — a2 (pwo + 1) — arwo = F(p),

OTKY/1a

_F) La To+ o T
\I](p)_Q(p)+Q(p)< 2(pxo+ 1) + 1y o>-

31ech
Qp) = ayp® + a1 p + g



— XapaKTePUCTHIECKHH TOJTHHOM MCXOHOTO yPaBHEHNUSI.

Hast onpenenennst dynknun F(p) m Boccranosiaenus dyuknun $(t) mo 3amannoit
dbyuxuuu U(p) ucuoansyem caemaytomee rabjauanoe npeobpasosanue Jlamiaca (06pazom
byukmun ¢(t) asasgerca byuxmus G(p)):

¢t 1

upu  g(t) = -1 G(p) = = (n=1,2,...).

Ucnonw3ys dpopmyny mird caBura aprymenTa y n300pakeHus, MOXKHO TaK:Ke MOJTYIHTh

1 |
mpu g(t) = ——=t""'e"  Gp)= —— (n=12.).
B nannom ciyuae
xO - O 3 xl — O ,
f(t) = tet L4 sint =tel — e 4+ 2 ’
Qlp) =p°+1.
Orcrona 4
1
F(p) = + :
) (p—12 p*+1
1 4
¥U(p) = .
1 4

TR0t PR

Paznoxxum mannyo ApoOHO-paIHoHAJBHYIO (DYHKIUIO HA dJIeMeHTapHble Ipo0u. 31ecCh
Jlerde pacKJIaJbiBaTh KaxKJ0e cjaraeMoe B Bbipaxkenuu Jyist W(p) oTaesibHO. YUuThiBast
bopmyay

1 _ 1/(21—ZQ)+1/<22—21)
(z—21)(z — 22) z—2z z— 2z
T1OJTY TUM

4 —1 1 2 -1 —1 -1 )
(102+1)2_<p—i+p+i> Tt p—i GrR pri
1 _1-p2 p2 12 12 14 14
(p—12@*+1) (-1 p*+1 (-1?% p-1 p—i p+i’

OKOHYaTeIbHAd (POPMYJIa PA3IOKEHU

1/2 ~1/2 —1 1/4 — —1 1/4 + i
U (p) = .
®) (p—1)2+p—1+(p—i)2 p—i +(p+l,)2+ p+i

Brinonngem obparHoe mnpeobpasoanue Jlarmiaca:

1 1 , . , ,
O(t) = 5tet - Eet —te +(1/4—d) e —te "+ (1/d+i)e ™.



10

HckoMoe perienne

1
O(t) = 5(t— 1)e' +(1/2 — 2t) cost + 2 sint .

[IpoBepka pe3ysbpraTa:

1
P'(t) = §t6t + (2t — 1/2) sint ,

Q"(t) == (t+1)e" + (2t —1/2) cost + 2 sint ,
D"(t) + ®(t) = te' + 4 sint

B0)=0, 0)=0.



