KowmmiekcHble unciia u reomerpusa — 1
A.A.3acinaBckuii

KoMILJIEKCHBIM YHCJIOM Ha3vieaemca suipadicenue suda a + bi, 2de a, b npoussosvrvie deti-
cmeumenvroie Yucaa. Caroncenue U YMHONCEHUE KOMNAEKCHHLT YUCEN NPOUIBOOUMCH AHANOLU Y-
HO CAONCEHUIO U YMHOHCEHUIO MHOLOUAECHOG, MPUNEM CUUMAETNCA, 4Mmo 1> = —1. Komnaexcnoe
YUCA0 Z = a — bl Ha3v8aEMCA CONPAANCEHHBIM YUCAY 2 = a + bi.

1. Hokazkute, 910 21 + 29 = 21 + 22, 2122 = 21 * 22

2. JlokaxkuTe, 9TO CyMMa W ITPOU3BEICHUE JIBYX CONPSKEHHBIX KOMILIEKCHBIX UUCEJT SABJIAI0TCS
JIEHCTBUTEIbHBIMY YHCJIAMHU, TPUYIEM TPOU3BEJICHUE HEHYJIEBBIX COIPS2KEHHBIX YHCEJI BCErja
IOJIOYKUTEJTHHO.

3. Jlokakure, 9TO it JIIOOOTO KOMILIEKCHOTO 4ncja 2 # () CyIIeCTBYeT Takoe KOMILICKCHOE
qucso z', aro zz' = 1.

4. BeiBesure hopMyJTy JIJIsi 9aCTHOTO OT JIeJIEHUs KOMILIEKCHOTO Jucia a + bi #Ha ¢ + di.
JIoboe nenyresoe KOMNAEKCHOE YUCAO MOAHCHO NPEICMasums 6 TPUTOHOMETPUYECKoit dop-
Me: z = r(cosp + ising), 2de norooKuUMEILHOE YUCAO T, HA3BIBAEMOE MOIYJIEM Z, onpede-
AACNCA 0OOHOZHAYHO, G Y204 p, HA3BLEAEMDbLT APTYMEHTOM 2, C MOYHOCbIO 00 CAG2aeMO020,
KPammo20 2.

Komnaexcromy wucay z = a + bi 63aumMHo00H03HAMHO COOMBEMCMBYEM MOYKA NAOCKOCTU Z
¢ koopdunamamu (a,b), npu smom modyav z pasen paccmosnuto om Z 00 Hauais KoopouHam
O, a apeymenm opueHmuposaHHOMY Yeay MeHCIY NoA0AHCUMEALHUM Hanpasieruem ocu OX u
BEKMOPOM OZ. Ocu OX u OY naswiearom deticmeumenvnoti u Muumoti 0cAMu.

5. Boisgicnure reoMeTpuaecKuii CMBICIT CJIOKEHISA KOMIIJIEKCHBIX THACET.

6. Kakoe npeobpasoBaHre KOMILIEKCHOMN IIJIOCKOCTH TEPEBOIUT TOYKY z B TOYKY 2z’ = az, rjie
a = COS (& + 1 Sin (@ — KOMILJIEKCHOE YUCJIO C €IMHUIHBIM MOJTYJIEM.

7* Jlokaxkure, UTO MPU YMHOXKEHUU KOMILJIEKCHBIX YHCE/I UX MOJY/IU IIEPEMHOXKAIOTCS, a apry-
MEHTBI CKJIa IBIBAIOTCS.

8. I3 yTBep:KeHNs MpeIbIIyIeil 3aa9u BbIBEINTe TPUTOHOMETPUIECKUUE (POPMYJIIbI CIIOZKE-
HUS.

9. BoisicHUTE TEOMETPHIECKUIT CMBICIT TPEOOPA30BAHUST KOMILIEKCHOM TIJIOCKOCTH, TEPEBOISTIETO
TOYKY Z B TOUKY

a)az + b;

b)az + b.

a, b — npou3BOILHBIE KOMILIEKCHBIE Tnca, a 7 0.

10. Tokaxkure, aTo jr000€ MpeodbpaszoBanme mo100ust 3a1aeTcsd OHOM 13 (hopMyIT IIpe by e
3a/1a4M.

11. JTokaxkure, uro addunnoe npeodpazoBaHue KOMILIEKCHON TIJIOCKOCTU MTEPEBOJIUT KaXKTYIO
TOYKY z B TOUKY 2z’ = az + bZ + ¢, rjie a, b, ¢ — IPOU3BOJIbHBIE KOMILJIEKCHBIE JHCJIA, YIOBJIE-
TBOpsitoIye yeaosuto |a| # |bl.

12. (C.Mapkesnos) Ha croponax adbdUHHO-TIPABIILHOIO N-yrOJbHUKA TIOCTPOEHBI BO BHEIII-
HIOIO CTOPOHY IpPaBUJIbHBIE N-yTOJbHUKH. JIOKayKuTe, YTO UX MEHTPHI 0OPA3yIOT MPABUIHHBIN
N-yTOJIbHUK.



KomMniekcHble 4nciia u reomeTpusa — 2
A.A.3acinaBckuii

IIpeobpasosariue Kpy20601 NAOCKOCTU, COTPAHAIOULLE OKPYHCHOCTU, HA3BIEAEMCS KPYTOBBIM.
IIpoussoavroe kpyzosoe npeobpadosanue moxcem Ovimsd NPeOCmMasAeHO KAk KOMNO3UUUS UH-
BEPCUL U BUHCEHUA.

13.* Jlokaxkure, 9TO Mpeodpa3oBaHue KOMILJIEKCHON IIJIOCKOCTH SBJISI€TC KPYTOBBIM TOTJIA U
TOJIBKO TOTJIa, KOTJa OHO 3ajaeTcsl JIpoOHO-uHelHol dyukiueit suga 2z’ = (az + b)/(cz + d)
win 2’ = (aZ +b)/(czZ + d).

14. Hoxaxkure, uro s aobbix 1mectu touek A, B, C, A', B', C' cymecTByer poBHO IBa
KPYroBBIX TpeobpaszoBanus, nepesojsiux A B A, Bs B, C 8 (.

JIBOMHBIM OTHOIIIEHUEM YEeMbPET KOMNACKCHUIT YUcen a, b, ¢, d Ha3veaemecs KoMnieKcHoe
wucao (ab;cd) = %.

15% Jokazkure, 9To juist JanHbix BochbMu Touek A, B, C, D; A’, B', C', D' xpyrosoe 1peobpaszo-
Banue, nepesogsinee A s A, Bs B', C 8 C', D 8 D', cymecTByer Torjaa 1 TOJLKO TOLIA KOIJA,
JJTsT COOTBETCTBYIONUX KOMILIEKCHBIX ancest (ab;cd) = (a't'; dd') nmm (ab; cd) = (o' dd').

16. Jannr gpa rpeyrosubuuka — ABC u A'B'C’. Jlokaxkute, 9T0 CyIIeCTBYeT UHBEPCH, HIepe-
BossIiast Tpeyroabuuk ABC B TpeyrosnbauK, paubit A'B'C'.

17. Tan gersipexyroibauk ABCD. Jlokaxkure, 9TO CyIIEeCTBYeT WHBEPCHS, ITEPEBOIAIIAA €r0
BEPIIMHBI B BEPIIUHLI HapaJlleorpaMMa, IPUIeM BCe MapaJsiie/IOrPAMMbI, IIOJIyYEHHbIE B Pe-
3yJIbTaTe TAaKUX MHBEPCHH 110/I00HDI.

18.

a)llycts a, b, ¢ — KoMIUIeKCHBIe Yncia, cooTBercTBytomue Toukam A, B, C; f(z) = (z —a)(z —
b)(z — ¢). Jlokaxure, 4TO TOYKU, COOTBETCTBYIONME KOPHAM f'(z), H30rOHAJIBLHO COMPSIZKEHBI
OTHOCHUTEJILHO Tpeyrojbanka ABC.

b) Qnumncom Ilreitnepa Tpeyrosbanka ABC Ha3bIBaeTCs SJUIAIC HAKOOJIBINEH LIOIMA/IH,
JIexKaruii BHyTpu Tpeyroibanka. Jlokaxkure, uro dokycsl ssumunca [lreitnepa coorBeTcTBYIOT
kopusaM f'(z).

19 [Tycrb a, b, ¢ — KOMILIEKCHBIE YHCIa, COOTBeTCTBYyIoNMe ToukaM A, B, C', npudem |a| = |b| =
le| = 1. Tokaxure, 910 TOUKYU Z1, Zo U30TOHAJIBHO COIPSI?KEHBI OTHOCUTE/ILHO TPEYTrOJIbHUKA
ABC Ttorjga u TOJBKO TOIJA, KOIJ& COOTBETCTBYIOIINE KOMILIEKCHBIE YUC/IA Y/IOBIETBOPAIOT
COOTHOIIEHUIO

21+ 2 =abczizz +a+b+c.

20% Kak m3BecTHO, paccrosaue Mexk 1y meaTpamu O u [ ommcaHHON W BIIMCAHHON OKPYZKHOCTEM
TPEYroJIbHIKA BbIpaXKaeTcs depe3 pajuychl R, r 9THX OKPYKHOCTElHl ¢ IMoMOIIbIo (POPMYJIbI
Qitntepa: OI? = R*—2Rr. [okaxkuTe 060011eHAe 3TO (DOPMYJIBI: €C/IH B TPEYTOJbHUK BINCAH
sjumaic ¢ pokycamu Fy, Fy u masoit ocbio [, TO

R?I?> = (R* — OF?)(R? — OF}).

21 (A.Akongn) /Tan tpeyronsauk ABC u Touka P. Haitjure I'MT, nuzoronasbHO conpsizKeHHBIX
P oTHOCHUTETEHO BCEX TPEYTOJBHIKOB, NMEIOIIUX Te YK€ OIMMCAHHYIO M BIIMCAHHYO OKPYKHOCTH,

yro u ABC.



