PO3/11JI. BCTYII 1O TEOPII ®YHKIINA KOMIIJIEKCHOI 3MIHHOI
KommuiexkcHi ymcJia i aii moa0 Hux
Teoperuuni BitomocTi

Komnnexcnum wucnom z Ha3UBAETbCS BUpA3 Z = X + iy, A€ X 1y — Oyap-sKi
nilicHi uncna, a i — ysBHA OJMHUILA, SKy BU3HAYEHO PiBHICTIO i = —1.

3aaHHs KOMIUIEKCHOTO YUCIIa Y BUTIISAL Z = X + [y HA3UBAETHCS AeeOPaiuHO0
gopmoro  kKomnnekcHozo uucna. YUCIOo X HA3UBAETHCA OilICHOI YACMUHON, A Y —
VABHOI YACMUHOIO YHCTA Z, iX TT03HAYaI0Th Tak: X = Re(z); y = Im(2).

OCKUTbKU X = pCcOoS®, y = pSing, TO KOMIUIEKCHE YHCIIO Z MO>KHA TPEICTABUTH
y MpUucoOHOMempudHiu hopmi

z = p(cosp + ising),

JIe P HA3UBAETHCS MOOY/IeM KOMIUIEKCHOTO Yucha z, ¢ — apeymenmonm. 1lo3HaueHHs:
p=lz|, ¢ = Argz.

3a 03HaYEHHSM MOJYJISl i apryMEeHTY BUILIMBAE

— — 2 2 = :X [ Y =L
lzl = p=vx*+y? tg(Arg z) = tgp =73, sing ==, €059 = =

J111 HaJT KOMIUIEKCHUMH YHCJIaMU B aireOpaiydii dhopmi

Hexawt z; = x4 +iyq,2, = x5 +1Y,, TO

2y + 25 = (X +iy)+00 + iy2) = O +x2) +i(y1 + y2);

21+ 2y = (X1 + 1) - (0 + 0Y2) = X1Xp + X1y, + iy, + %y, =
= (x123 — y1Y2) + i(x1y2 + y1%2);

7y — 73 = (X +iy)— (0 + iy2) = (0 —x2) + i(y1 — ¥2);

zi Xty (a+iy) (g —iy,) - (Gaxe +y1y2) + GGy — x15,)

Zy - Xy + 1y, - (xy + iy,) (X — iy3) B xzz + J’22
_ X1Xp + Y12 | X2Y1 — X1Y2
= 2 2 L= 2

X3 + Y5 X3 Y5

Uncna z=x+1iy 1 Z=Xx— iy Ha3UBAIOTHCH 83AEMHO cnpscenumu. Js
CIIPSIKEHUX KOMIUIEKCHUX YUCE:

z-Z2=(x+iy)(x —iy) = x*> + y2 = |z|2
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J1i1 HaJT KOMIDIEKCHUMHY YUCJIAMUA B TDUTOHOMETPHUYHIN (hopmi

Hexaii z; = p,(cos@, + ising,), z, = p,(cos@, + ising,). Toai
212z; = p1p2(cos(p1 + @3) + isin(@1 + @2));
z" = (p(cos + ising))™ = p™(cos ng + isin ne);

% = %(COS

,(k=012,..,n—1).

o+ 2kn @+ 2kn
+lSlTl—)

Ipukaaau po3B’A3yBaHHs BIPaB
Mpukaan 1. 3uaiita (3 + 5i) (4 — Q).
Po3é’a3anna. 3a npaBUIOM MHOXKEHHS JIBOX MHOTOUJICHIB
(B+5i)(4—i)=12+20i —3i —5i*=12+5+ (20 — 3)i = 17 + 17i.

Tyt BpaxoBaHo, mpo (% = —1.

3-i

Mpuxaan 2. O6yucIuTH

445i

Po3é’azanna. TIOMHOXKMMO 4YHCEIBHUK 1 3HAMEHHMK Ha uucio 4 — 50,
CrIpsiKeHe 3HAMEHHHKY, 1 BHKOHAaeMO BIAMOBIIHI 1ii. Tomi
3—i (3-i)@-5) 12—-4i—15i+5* 7-19 7 19,
4+50i (4+5i)(4—-50) 16 + 25 41 41 41~

Hpuknan 3. 3uaiitu (4 — 7i)3.

Po3é’azanna. BuxopuctoByroun Gopmyiny KyOa pi3HUI JBOX 4YHCET,

OJICPKUMO
(4—70)3=64—3-16-7i+3-4-49i% — 343i3 =
= 64 — 33610 + +588i% — 343i3 =
= 64 — 336i + +588 — 343i = —524 + 7i,
ockinpku i2 = —1,ai3 =i?-i = —i,

Ipuknan 4. llonatu B TpuronomeTpuyHi popmi uncno z = 1 —i.

Posze¢’azanna. 3a dopmynamu 1 = |z| = /x?+ y?; @ =argz = arctg %
Maemox = 1,y = —1, Tomy r = /12 + (—=1)2 = V2, ¢ = arctg (_Tl) =21 —% =
= Zn, gyepes3 Te U0 ¢ —KyT yeTBepToi uBepti, 00 x =1 > 01y = —1 < 0. Toxi

r= 1_i=\/§(cos%—i5in%),
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7T T n . 7 . 3 . T
bocos— =cos|\2mr ——) = cos—, sin— =sin(2m ——) = sin-.
4 4 4 4 4 4
Ipuknax 5. Vceranourtn, un piBHI MiXk co600 KOMIUIEKCHI uncna V3 + i ta
T . . IT
2 (cos— + isin— )
6 6
T . . T o [ .
Po3é’a3anna. 3anumuMo 4ucio 2 (cosz + lSlng) B aireOpaiyHiil (popmi.
JIns 1boro 3HauEeMO 3HAUYCHHSA X Ta Y:
T V3 . T 1
x:2605—=2-—=\/§, y=2sin-=2--=1.
6 2 6 2
/s . . TIT . . .
TakuM 4yuHOM, 2 (COS p + lsmg) =+/3+i. OmKxe, 1aHi KOMIUIGKCHI 4mcia
PiBHI MK c00O0}0.
9 Vs , . T .
Ipukaan 6. 3HaiiTd JOOYTOK KOMIUIEKCHUX YHCEN Z; = 2 (COS 3 + lsmg) 1
A . . T
Z, =13 (cos— + isin— )
6 6
Po3é’azanns.
2.3 [ (T[ T Y2 [ [
Z1'Zy = 2+ 3|cos —+—) +lsm(—+—)] =
Loz 36 36
T . . Tt . .
=6 (cos; + +15m5) =6(0+ i) = 6i.

o z 41T . . 4T
IMpuknax 7. 3HalTH 9aCTKY Z—l, AKIIO Z; = 4 (cos - Hisin— ),
2

5m . . 5w
Zy = 2 (cos?+ Lsm?).

Po3é’sazannsa.
Z1_4[ <4n 57T>+,. (47t 57I)]_2( 7T+,. ﬂ)_z.
Z =3 cos 3 c isin 3 )| = coS > isin 5 )= i.

HMpuxaaa 8. O6uucnuru (1 + i)°.

Po3eé’azanna. Ilogamo uncio z = 1 + i B TpUTOHOMETPHYHIHN GopMmi:

[ [
z =12 (cosz + isin Z)
Toni 3a popmynoro Myaspa:

(1+10)° = [\/E (cos% + isin%)r =23 (cos%ﬂ + isin 3771) = —8i.
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IHpuxaan 9. 3HaiiTu BC1 3HAYEHHS V-2 +2i.

Po3é¢’azanna. [lonaMmo KOMIJIEKCHE YUCHO Z = —2 + 20 B TPUTOHOMETPUYHIN

dbopmi. Maemo

r=.(=2)2+22 =22, ¢ = arctg (_72) =n—%=%n.

Toni

i + 2wk
4 0000

3 3 3_n+27Tk —
V=2 +2i= [2V/2 COS4T+iSiTl 3

3—7T+21tk 3—n+21tk

\/7(6054 3 + isin = 3 >,k=0,1,2.

Zril) =141
2 2

Hka=0:Zl=\/7(

I[pu k = 1: z, = —1,366 + 0,365i.

Ipu k = 2: z3 = 0,366 — 1,366..

Hpukaax 10. [Ins komrexkcHux yucen zq; = 2 + 3i 1a z, = 5 — 4i 3HalTH
CyMy, PI3HUINIO, TO0YTOK Ta YaCTKY.

Po3é’azanns.

zZ1+2z,=Q2+3))+ (5 —4i) =7 —i;

z,—2,=2+3i))—(5—4i) =-3+7i;

z1z, = (2+ 3i)(5 — 4i) = 10 — 8i + 15i — 12i? = 22 + 7i;

z;  (2+30)(5+4i) 10+8i+15i+12i* 2 23

Z,  (5—4)G +40) 25 — 1612 ~ T tat

IIuTanHs AJ1s1 camMonepeBipKu

1. JlaiiTe 03Ha4YE€HHS KOMILJIEKCHOTO YHCIIa.

2. Sk BU3HAYA€THCS ySIBHA OAUHUIIS?

3. Sxuit Bursm Mae anreOpaiyHa Ta TPUTOHOMETPHYHA (DOPMH KOMILIEKCHOTO
yucna?

4, SIxi 1ii MO’KHA BUKOHYBATH HaJl KOMIUIEKCHUMHM YHCIaMu?

5. 3a gKuMHU TIpaBWJIaMH BHUKOHYIOTHCS Mii HaJ KOMIUICKCHUMH YHCJIAMH,
3a/laHUMU B anreopaiuniit popmi?
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6. 3amuuiTe 1 cPopMyioiiTe mpaBuia, 3a SKAMU BUKOHYIOTBCS [1i Haj
KOMILJIEKCHUMH YUCJIaMU, 33JJaHUMU B TPUTOHOMETPUUHINA (hopMmI.

7. YoMy OpiBHIOIOTh MOJYJIb 1 apI'YMEHT KOMILIEKCHOI'O uncia?

Bupasu
1. OOuucnauTH NiCHI 3HAYEHHS X, Y 3 PIBHSIHb
a) (2x —13i) + (7y + 2xi) = —17 + 3yi;
0) Gx - 2yi) - Gy + 6xi) = 21i.
BimnoBigb: a) x = 2,y = —3;0) x = —2,y = —4,5.
2. 3HaiTu KOMIUIEKCHE YKcIIo Z 3 piBusHHsA (2 — 3i)z = —1 — 5i.
Bignosian: 1 —i.

2+i _ 13+4i

3. JloBecTH piBHICTh — = )
2 p 3-i 17-9i

4. Tlonatu B anre6paiuniit popmi uncio 4(cos 30° + i30° sin 309).
BignoBianb: 23 + 2i.

5. Ilogatu B TpuroHomeTpuuHiit ¢popmi yucna: a) 3; 6) 5i.
Bianosias: a) 3(cos 0° + isin 0°), 6) 5 (cos% + i sin %)
6. Ilinaectu no xy6a uncio z = 2(cos 20° + i sin 209).

Bignosinn: 4 + 4i.

) 1 3,
7. IligHectHn mo 20-T0 CTEIEHS YUCIIO Z = 3 + - b

. . 1 3,
BignoBiab: — > + \/7_ L.

. . 4 7 3
8. OGuucIHTH BCi 3HAaueHHS KopeHis: a) 1i; 6) V1.

. . T ., . T 51 . . 5m ot
BignoBiab: a) z; = Cos§+lsm§ y Zy = cos?+ lsm? y Z3z = COS?+
13w,

8 )

_ 1, V3, 1 V3,
6)21=1,ZZ=_E+?,23 > >

. . 9 131 ..
+lSln?; Zy = COS?+ L SIn
= ——--——1

9. 3HaiiTi MOIYJIb i aprymMeHT KomiuiekcHoro uucia (1 + 3i)(2 — i).
s

Bignosian: v = 5v2; =7
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