TEOPUA ®YHKIINN KOMIIJIEKCHOTO MMEPEMEHHOTO — 2022
JINCTOK 3 (CEMUHAP 5)

1. Haityure Bce TOuKH, B KOTOPEIX muchdepennupyeMsl GyHKIHT a) |2|2,
6) |z|z, B) (Rez)%.

2. a) IIpn Kaknx KOMIUIEKCHBIX a, b, ¢ dbynxmus f(z) = az + bz + 2% + ¢
UMeeT KOMILIEKCHYHO npou3Bognayto B Touke z = 07 6) Ilpm xakux Bemie-

crBenHbIX a,b Gymknua f(x,y) = ax? + by? + izry rosomopdua HA BCeM
C?
3. [lycte f(z) — mudbdepentupyemas byHKIMA KOMILIEKCHOTO MEPEMEH-

HOro B Touke a. JJokaxure, uyro dyuxius f(Z) auddepennupyema B TOUKe
a.

4. Toxazkure, aro dyukmua f : re'? — re?¥ ne romomopdua na C\ {0}.

5. a) dokazure, 9T0 ecau rogoMopdHas B HEeKOTOPOil 06racTu byHKITHs
f(2) BemecrBenHa (T.e. IPUHUMAET TOJBKO BEIIECTBEHHBIE 3HAYEHHUSI ), TO OHA
nocrogiiua. 6) Iycrs dynkuus f(z) rosomopdua B Hekoropoit obsactu D,
u |f(z)| =1 Bcroay B 9roit obractu. Jokaxure, uro f(z) = const.

6. Boccranosure anamurudeckyio gyuknuio f(z) mo ycaosuio: a) Re f(z) =
sinz coshy, f(0) =0, 6) Re f(z2) = xsinz coshy — ysinhycosz, f(0) = 0,
8) Im f(2) = ycoswcoshy — zsinzsinhy, f(0) =2, 1) |f(2)| = (2% + y?)e?,
n) arg f(z) = zy.

7. JlokaxkuTe, 9TO AHAJUTUIECKYIO B OKPECTHOCTH TOYKU 2( (DYHKIIHIO
f(z) = u(z,y) + iv(x,y) MOKHO BOCCTAHOBUTH ¢ MOMOIIBIO (POPMY.JT

. 2420 z2— 2o _
f(z)_2”< 2 % ) f(z0),
6 (7 +2z0 22— 20
F(2) = 2iv (S50, Z20) + Feo):
0? 0?
8. Bamumure oneparop Jlammaca A = o) + A5 B KOOpIuHaTax z, z.
ox oy

9. ITycrs f(2z) — rosmomopduast dynkuus. Jokaxure, uro dynkuun Ref
n Imf — rapmonmueckue (r.e. ARef = Almf = 0). Uro M0XKHO CcKa3aTh 0

dbyuximax |f| u arg f?
10. TTycrs F(z,y) — rapmonnyeckas dbynknus. s kakux dbyuxnuit G
dyuxima G(F(x,y)) Toxke Gyaer TapMOHIAIECKON?

11. Haiijure Bce rapmonmdeckue dbynknun suga a) F = ¢(2? + y?),
6) F = p(a? —y?), B) F = ¢(y/x).

12. Ilycrs u(x,y) — rapmonnveckas (pyHKIUA. SIBAAIOTCS M rapMOHU-
geckumu dynxumn u(z, —y), u(r? — y?, 2wy)?

13. Haiinnre rapmonnyaeckyro dpyuknuio u(z,y) xa C takyio, 9To
u(cost,sint) = cos®t.



