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KOMPLEXNI CISLA
Komplexni ¢islo: kazdd usporadana dvojice redlnych cisel z = [a, b
Im
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—z = [—a,—b —b Z = |a, —b]
algebraicky tvar: z = a + bi
imaginarni jednotka i : i = [0,1] a plati i2 = —1
argument komplexniho ¢isla ¢ : ¢ € (0,27), plati cosp = %; sinp = ]zb]

velikost (absolutni hodnota) komplexniho éisla z = a + bi : |z| = Va2 + b2
realna cast komplexniho cisla: Re z = a
imaginarni ¢ast komplexniho ¢isla: I'm z = b
c¢islo opacné ke komplexnimu ¢islu z =a + bi: —2 = —a — bi
¢islo komplexné sdruzené ke komplexnimu ¢islu z = a+bi: Z2=a — bi
mnozina vSech komplexnich ¢isel: Gaussova rovina
goniometricky tvar komplexniho ¢isla: z = |z| (cos ¢ + isin ¢)
Moivreova véta:
21+ 22 = |21 |22] (cos (@1 + 2) + isin (o1 + ¢2))

n

2" = |z|™ (cosnp + i sinnyp)

Pocetni operace s komplexnimi ¢isly v algebraickém tvaru.

Ptiklad 1.
a) Vypoctéte 376,

b) Urcete soucet S, rozdil R, souéin N a podil P komplexnich ¢isel z; = —2 + 3i, 20 =4 — 3i.

¢) Urcete velikost (absolutni hodnotu) komplexniho ¢isla z = 3 — 2.

Reseni:
a) Vyuzijeme mocnin imagindrni jednotky
i — it =% = (1) (=1) = 1;

i376 prevedeme na mocninu it = 376:4 = 94 = 376 = ()" = 194 = 1,
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b) (—2+3i) + (4 - 3i) =
= (=2+3i) — (4 - 3i) = =6 + 61,
(

—2+3i) - (4—3i) = —8+412i + 6i — 9i* = 1 + 184,
1 =243 —2+3i 4+3i -8+12i—6i+9%> —17+6i 17 6

2 4—3i 4—3i 4+3i 16 — 942 = 1619 25 25"

N 2R nm
Il

Pti déleni komplexnich cisel rozsifime zlomek cislem komplexné sdruzenym k ¢islu ve jmenovateli.

c) Velikost komplexntho &islaje |z| = Va2 + b2 = |z| = /32 + (-2)2 =9+ 4 = V13.

Pfiklad 2. Uréete redlnou a imaginarni slozku komplexniho &sla z = 3i% + 2i3 — 4 + 34°.

Reseni: Mtizeme postupovat tak, ze vytkneme i? = z = i (3 + 2i — i+ 3i%), vypocteme mocniny
= z2=—-1B8+2i+1-3i)=—(4—i)=-4+iapak Rez=—4, Imz=1.

Pfiklad 3. Uréete velikost (absolutni hodnotu) komplexniho é&isla z = 2i — 3% + 6% — 7i®.
Reseni:

2=2i+3—6i—7=—4—4i (opétvyuzivame mocnin Cisla 7)

2] = /(=4)2 + (—4)2 = /2 - 16 = 4V/2.

Pocetni operace s komplexnimi ¢isly vyjadfenymi v goniometrickém tvaru.
Priklad 4. Vyjadiete komplexni cislo z
a) v algebraickém tvaru, z = 2 (COS % + ¢ sin %),

b) v goniometrickém tvaru, z = 2 + 2+/3i.

Reseni:
a) cosp = —, singp = —,
] E
z=a+bi, |z| =2,
2
a=|z|- cosgo—2\2[ V2,
2
b=|z|- s1ng0—2\2[ V2.
Pak z = /2 + iv2.
2
b) |z| = 4+(2\f) =16 =4,
a 2 1
COSp=—=1-=—
T T 1 2
sinp— b 23 _ V3
TR 4 T2

ak z =4 (COS — S n
pak z = 3 + st 3
7 7 11 11
Priklad 5. Vypoctéte 2 - 29, ﬂ, z% pro=2(cos—m+isin—7w |, =2|cos—m+isin—m |.
29 4 4 6 6
Reseni:
z1 20 = |z1]]22] (cos (¢1 + @2) +isin(p1 + p2)) =

_ TN rain (Tt VY it (08 0 isin 1
= COs 47T 6 ™ 7 S1In 471' 6 ™ = COS 127’[‘ 1sin 127T s
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21 |21]
29 2

2 =

NERESENE PRIKLADY
6. Vypoctéte S = 21 + 22, R=21 — 22, N =21 - 22 :
a)z1 =34 2i, 20 =—1+144,

b) z1 =i, 20 =3,

Q)21 = —2—3i, 20 = —2+ 3,

d) z1 =4+ 2i, 29 =24,

€)z1 = —bi, 20 =1 +1.

B (cos (w1 — 2) +isin (o1 — p2)) =
2 7 11 (T m .. U
= 3 <cos <47r - 677) + ¢ sin <47r - 77)) =1- (Cos <_E) + ¢ sin (_ﬁ» ,

) 7 LT 3 .. 3
\zllz - (cos2¢1 +isin2p;) =4 (COS §7r + ¢sin 7r> =4 (COS —m 4+ isin 7r> .

2 2 2

[S=2+46i, R=4—2i, N=—11+10i],
[S=3+41i, R=—3+1i, N=3i],
[S=—4, R=—6i, N =13],

[S=4+44i, R=4, N = —4+ 8,

[S=1-4i, R=—-1-6i, N =5—5i.

7. Urcete realnou a imaginarni slozku komplexniho ¢isla:

a) z =%+t +4% + 4%,

b) z =4 —i* +3i% — 4" + 48 + 24 — 513,

8. Urcete velikost komplexniho ¢isla z:
a)z=21+22, 21 =34+2i, zo=4—14,

b)z =%+ +it +4°,

9. Vypoctéte:

—2—1
a)z = —,
1+
1-3: 143
b)z: .z —I—'z’
241 2—1

10. Vyjadrete dana komplexni ¢isla

a) v goniometrickém tvaru:

1)z =141,
2) z = —i,
3) z = 3v/3 — 34,

b) v algebraickém tvaru:

s 7T
1 —_2( — +isi f),
) 2 c056+zs1n6

[Rez=1Imz=0],

[Rez =4, Imz =4].

[5\/5]7
[0].
-3 1
[z = > + 51],
2
[z = —5]-

1 1
[z—ﬂ(cos47r+isin47r)],

3 .3
[z=1 cos§w+zsmf7r ,

2

[z=06 CosE —i—is.inE ]
= 67r 67T ,

[z = V3 +il,
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1 . 1
2) z = 5 (cos0 +isin0), [z:i],
3)z:\f2<cosg+ising), [z = —/2i].
Vv 2 21
11. Vypocteéte 27, z1 - z2, — pro
22
a) Cos7r—|—'sin7T cos7r+'sir17r
1 = — 1 —., 29 = - 7 —
1 3 37 2 6 6’
[22 cos 2 +'sin2 cos = +isint, L = cos T 4 isin 1]
1 = =T (3 =T, 21 R = - 1 —_—, — = — (3 =\
! 3 g L 2 27 2 6 6
) )
b) z; = cos 37 + ¢sin 3™ 29 = 2(cosg + isin%),
9 4 . 4 . 11 4 .. 4
[2{ =cos —m +isin=m, z1-29 =2cos0+isin0, — = — [ cos =7 +isin=m7 |].
3 3 2 2 3 3
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