PO3JILJI. BCTYII 1O TEOPIH ®YHKIINA KOMIIJIEKCHOI 3MIHHOI
Jeknig 12. KommiexkcHi uncia i aii moxo Hux
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5. Jlii nao komnaekcHumu uucaiamu 6 mpu2oHOMempudHii gopmi

1. Anzeopaiuna popma Kkomnniekcnozo uucna

Komnnexcnum uyucnom z Ha3uBa€eThCcsl BUpPA3 Z = X + [y, 1€ X 1y — OyAb-sIKi
NifcHI Yncha, a [ — ysBHA OJMHULIA, Ky BU3HAUEHO piBHIcTIO (% = —1,

3a/aHHs  KOMIUIEKCHOTO 4YHWCJIa y BUIVIANI Z =X + [y Ha3UBAEThCS
aneebpaiuHow Gopmoro KOMNIeKCHo20 uwucia. Yuciao X Ha3UBAETHCA OIliCHONO
YACMUHOIO, &'y — VAGHOI YACMUHOIO YHCTIA Z, 1X MO3HAa4YalTh Tak: X = Re(z); y =
Im(z).

JIBa KOMITJIEKCHUX YUCIIa, 33]1aHl B anreOpaiuHiil hopmi, HA3UBAIOTLCS pi6HUMU

TOJ1 1 TUTBKH TO/I1, KOJIA PiBHI BIAMOBIAHO X A1HCHI 1 YIBHI YaCTHHHU.

2. 'eomempuune 300pasxcenns KOMRIAEKCHUX YUcel

SIKio Ha TUIOMIMHI BBEJEHA JEKapTOBa MPSMOKYTHA CHCTeMa KOOPAHMHAT, TO
KOXHOMY KOMIUIEKCHOMY YHCITy Z = X + [y MO)Ke OyTH MOCTaBj€Ha y BIJIIOBIIHICTh
touka M(x,y) 3 abcmucoro x i opauHaror y. HaBmaku, koxHid Toumi M (x,y)
TUTOIIMHH BiJIMTOBiTa€ KOMIUIEKCHE YUCIIO Z = X + (Y.

[Inomuua, Ha sAKIA 300pa)karoThbCs KOMIUICKCHI YHCIA, HA3UBAETHCA
KomniaekcHoro  niowunoro Z. OdeBumHo, miicHi uucma z = x + 00 (y = 0)
300paxaroTbes Toukamu oci Ox, a ysiBH1 Z = 0 + iy (x = 0) — Toukamu, IO JEKAThH

Ha oci Oy. Tomy Bick Ox Ha3MBA€ETHCS JIIMCHOIO BICCIO, @ Bich 0y — YSIBHOIO BICCIO.
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y M(x.y)

v

Puc. 16
JlilicHil 1 yaABHIM YyacTMHAM KOMILJIEKCHOTO YHCJIa MOXHA TaKOX MOCTaBUTH Y
BIJIMIOBIHICTD KOOPAMHATH BEKTOPA oM — paniyca-Bektopa Touku M(x,y), mo
300pakae 1e Ynucio.

VY neskux BUNAAKaxX 3py4HO BBAKATU T€OMETPUYHUM 300paKEHHSIM YUCia Z =

X + iy BEeKTOp oM (uu OyIb-SIKUM BEKTOP, IO JJOPIBHIOE BEKTOPY 5_1\7)

3. Tpuzonomempuuna popma KOMNIeKCHO20 YUCIA

BBeneMo Ha KOMILIEKCHIN TUIOLIMHI Z MOJSIPHY CUCTEMY KOOpPJIWHAT TaK, IO
MOJIFOC 301raeTbesl 3 MOYATKOM KOOPJMHAT, a MOJIAPHA BiCh — 3 JOJATHOIO MIBBICCIO
Ox. Tomi Touka M(x,y) — o0Opa3 KOMILUIEKCHOTO YHCIIA Z = X + [y Ma€ MOJSpHI
KOOpPJIUHATH P = |W| 1 @ — KyT MDXK JJOJIaTHAM HarpsiMKoM oci Ox 1 BEKTOPOM OM.

Toni, gK BIIOMO, X = PCOS®, Y = psSing , a, OTKe, KOMIUICKCHE YHUCIIO Z
MOKHA MIPEACTaBUTH Y (hopMmi

z = p(cosp + ising).

Taxe 300pa’keHHS HA3UBAETHCI MPUSOHOMEMPULHOIO POPMOIO KOMIUIEKCHOTO
YHCla Z, P Ha3UBAETHCSA MOOYleM KOMIUIEKCHOTO YHCIA Z, (¢ — apeyMeHmoM, 10
BIJIIIOBITHO MO3HAYAIOThCA p = |z|, ¢ = Argz.

3a O3HAYEHHSM MOAYJS M apryMEHTY BUILUIMBAE
Iz| = p = /x2 + y2,tg(Arg z) = tge =2, sing ==, cosp = ——.
X /x2+y2 lx2+y2
Arg z BU3HA4Ya€ThCSA HE OJHO3HAYHO, a 3 TOUHICTIO 0 J0JaHKa, KPaTHOro 21

Argz = argz + 2kn (k=0,%1,%2,...),
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Ie argz € TOoJOBHE 3HaueHHA Arg z, oOymoBieHe HepiBHICTIO -7 < argz < T,
IpU4IoOMy
( arctg%, x>0
argz = 4 T+ arctg%, x<0,y>0
k—n + arctg%, x<0,y<O0

4, JTii nao KomnaeKcHuUMU Yuciamu 6 anzeopaiunii gpopmi
JlomaBaHHS 1 MHOXXCHHSI KOMILUIEKCHHX YHCEJI BHUKOHYETHCS 3a TPaBHIIAMH
JIOJTaBaHHsI 1 MHOKCHHSI aireOpaiuyHnX MHOTOYJICHIB. 3alMCyIO4Yu pe3yJbTaTH i,
3p00JICHNX HaJl KOMIUIGKCHUMH YHCIIaMH, BapTO BIJOKPEMHTH IIHMCHY YaCTHUHY BIJ
YABHOI.
Hexant z; = x4 + iy1,2, = X5 + 1iy5, TO
zy + 2z, = (X + iy)+ (0 + iyz) = (1 +x3) +i(yq + 2);
717 = (X1 + 1Y) - (g + iy2) = X120 +ix1y, +iy1x, + 2y,y, =
= (X1X2 — Y1¥2) + i(x1y2 + y1%2).
Pi3HuIs BU3HAYAETHCS SIK [Tis, 3BOPOTHS JI0aBaHHIO:
2y —2Zy = (0 + iy)—(x + iyz) = (01 — x2) + iy — ¥2)-
Omxe, mpu J0maBaHHI 1 BIJHIMAHHI KOMIUIEKCHHUX 4YHCEN JOMAIOThCSA 1
BIJIHIMAIOThCS BIJMOBITHO iX J1MCHI 1 YSIBHI YaCTHUHHU.
YUucnma z=x+1iy 1 Z=Xx— iy Ha3UBAIOTHCH 83AEMHO ChpsdceHumu. J{nsa
CIPSDKCHUX KOMITJICKCHUX YHCEIT:
z-Z=(x+iy)(x —iy) =x%+y?=|z|%
JlineHHsT KOMIUIEKCHUX YHCENI O3HAYA€ThCS SK Jis, 3BOPOTHS MHOXKEHHIO, a
came:

Zy _x iy; (g + iy;) (xp — 1y7) _ (x1% + ¥1¥,) + i(xY; — X1Y7) _

z, X +iy, (g +iy)( —iy,) x; +y;
Xy X+ V1Ya XY — X1
x5 +y; x5 +y;
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5. Jlii nao komnaeKkcHumu yuciamu 6 mpuzoHoMempuuHin gopmi
Hexait z; = p,(cos@, + ising,),z, = p,(cose, + ising,). Toni
2123 = p1p2(cos(@1 + @2) + isin(@1 + ¢2)).

OTxe,

12125 | = |24]]22], Arg (z1z;) = Arg z; + Arg z,.
3 nmpaBuiIa MHOKEHHSI KOMIUIEKCHUX YHCEI, TIOIaHUX Y TPUTOHOMETPUYHIHN (opmMi,

BUILIMBAE TIPABKJIO MiHECEHHS KOMITIEKCHOI'O YKCIIa JI0 HATYPaJbHOIO CTETCHS N:

z™ = (p(cosp + ising))™ = p"™(cos ne + isin ne).

JloOyneMo KopiHb n —To cTeneHs i3 uncna z = p(cos@ + ising):

+ 2km + 2km
Nz = ’{/ﬁ(cos(p— + isin <p—) ,(k=012,..,n—1).
n n
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