TEOPUA ®YHKIINN KOMILTEKCHOTO MEPEMEHHOTO — 2024
JINCTOK 3

1. Haiinure Bce Toukn, B Korophix C-auddepennupyeMnl pyHKIIT
a) [2[%, 6) |2|z, B) (Rez)?.

2. a) IIpy KaknxX KOMILIEKCHBIX a, b, ¢ bynxmus f(z) = az + bz + 2% + ¢
UMeeT KOMILIEKCHYIO Mpou3Boanyto B Touke z = 07 6) Ilpm xakux Bere-
CTBeHHBIX a,b dymkmua f(x,y) = ax? + by? + izry ronomopdHa Ha BCeM
C?

3. Mycre f(z) — quddepentupyemas MbyHKIMSA KOMILIEKCHOTO MEPEMEH-
HOro B Touke a. JJokaxkmnre, uyro dyuxnua f(zZ) muddepennupyema B TOUKe

a.
4. Toxazkure, uto dbyukmua f : re'? — re*¥ me romomopdua na C\ {0}.

5. a) dokazure, 9To ecau rogoMopdHasi B HEKOTOPOii 06/1acTi (byHKITHS
f(2) BemecrBenHa (T.e. IPUHUMAET TOJBKO BEIIECTBEHHBIE 3HAYEHHUSI ), TO OHA
nocrosiiua. 6) Iycrs dynkuus f(z) rosomopdua B HekoTopoit obsactu D,
u |f(2)] =1 Bcrogy B 9roit obuacru. Tokaxkure, uro f(z) = const.

6. BoccranoBure anasmruueckyto dyukiuoo f(2) mo ycaosuro:

a) Re f(z) =sinz coshy, f(0) =0,

6) Re f(z) = xsinz coshy — ysinhy cosz, f(0) =0,
) Im f(z) = ycosxcoshy — zsinzsinhy, f(0) =2

) IF(2)] = (22 + e,

n) arg f(2) = zy.

2w

7. Hokaxure, uro anamurunieckyio B C dynrumio f(z) = u(x,y) +
iv(z,y) MOXKHO BOCCTAHOBHUTBH II0 €€ BEIIECTBEHHOJ YacTH U WM MHHUMO
9aCTH ¥ C ITOMOIIbBIO (POPMYJI

f2) = 202522, 2220 — 1),
1) =2i0(Z20, 220 4 7).

rae zg € C — mekoTOpas TOUKA.

Bemecreernosnaunas (byHKIUS ABYX BEMIECTBEHHBIX mepeMeHHbX F(x,y) Ha-

. 0’F N 0*F 0
3BIBAETCS 2apMoHuMeckol, ecmn —— + —— = 0.
P ox? = 0y?
0? 0?

8. Sanumure oneparop Jlamnaca A = B KOOpDIMHATAX 2, Z.

oa2 " oy?

9. Ilycrs f(z) — ronomopduas dbyuxius. Jokaxure, uro ¢yuknuu Ref u Im f
— rapmonnyeckue (r.e. ARef = Almf = 0). Yro MoxkHO cKazaTh 0 GyHKIMAX | f]
u arg f7



10. Ilycto F(x,y) — rapmonndeckas dyukuusa. s kakux byuknmit G dbyHk-
s G(F(x,y)) Toxe Oyaer rapMOHUIECKOI?

11. Haiimmre Bce rapmonmdeckne dbynkman Bua a) F = (22 + y2),
6) F'=¢(2* —y?), ) F = o(y/x).

12. ITycros u(z,y) — rapmonnyueckas GyHxuus. JBaAIOTCS 11 rAPMOHUYECKUMU
bymxmm u(z, —y), u(z® - y*, 2y)?

13. Haitzure rapmonnveckyio dbyukimo u(x,y) na C rakyio, 4ro
u(cost,sint) = cos? t.



