
Úvod

Zadáńı

1. Nalezněte reálnou a imaginárńı část komplexńıho č́ısla z, jestliže

(a) z = (1−2i)2

1+i
;

(b) z = (1 + i)2 + 1+i11

1+i
;

(c) z = 2+3i
1+2i

−
(

2−i
1+2i

)2
.

2. Dokažte, že pro všechna z1, z2 ∈ C plat́ı z1z2 = z1 z2 a |z1z2| = |z1||z2|.

3. Nalezněte goniometrický tvar komplexńıho č́ısla z, jestliže

(a) z = 3 + 4i;

(b) z = −2 + i;

(c) z = −1 + 3i43;

(d) z = i31

2−i
.

4. Určete velikost, v jakém lež́ı kvadrantu a hlavńı hodnotu argumentu č́ısla z,
je-li

(a) z = 5
(
cos(−399

200
π) + i sin(−399

200
π)
)
;

(b) z = (−3− 3i)e
π
3
i;

(c) z = (5− 5i)11.

5. Nalezněte goniometrický tvar komplexńıho č́ısla

z =

√
2 +

√
6i√

3i− 1

a s jeho pomoćı nalezněte reálnou a imaginárńı část komplexńıho č́ısla z12.

6. Nalezněte všechna n ∈ N tak, aby(
−
√
3

2
+
i

2

)n

= −1.

7. At’ z = x+ iy ̸= 0. Ukažte, že

arg z =


arctg y

x
, je-li x > 0;

π
2
− arctg x

y
, je-li y > 0;

−π
2
− arctg x

y
, je-li y < 0;

π, je-li y = 0 a x < 0.

8. At’ z ∈ C \ {0} a φ ∈ Arg z. Ukažte, že

Arg z = {φ+ 2kπ | k ∈ Z} .



9. At’ z, w jsou dvě nenulová komplexńı č́ısla, φ ∈ Arg z a ψ ∈ Argw. Ukažte, že
z = w právě tehdy, když |z| = |w| a existuje k ∈ Z splňuj́ıćı φ = ψ + 2kπ.

10. Popǐste geometricky množinu všech z ∈ C splňuj́ıćıch

(a) |z + 1| = 2;

(b) |z − 1| < 1 a |z| = |z − 2|;
(c) |z|2 > z + z;

(d) Re z = |z − 2|.

11. V oboru komplexńıch č́ısel řešte rovnici

(a) z2 = −2 + 2
√
3i;

(b) z3 = 1;

(c) z4 = 81i;

(d) z5 + 1 + i = 0;

(e) zn = z, kde n ∈ N.



Výsledky

1. (a) Re z = −7
2
, Im z = −1

2
;

(b) Re z = 0, Im z = 1;

(c) Re z = 13
5
, Im z = −1

5
.

3. (a) z = 5(cosφ+ i sinφ), kde (např.) φ = arctg 4
3
;

(b) z =
√
5(cosφ+ i sinφ), kde (např.) φ = π

2
+ arctg 2

(c) z =
√
10(cosφ+ i sinφ), kde (např.) φ = −π + arctg 3

(d) z = 1√
5
(cosφ+ i sinφ), kde (např.) φ = − arctg 2.

4. (a) |z| = 5, 1. kvadrant, arg z = 1
200
π

(b) |z| =
√
10, 4. kvadrant, arg z = − 5

12
π

(c) |z| =
(√

50
)11

, 3. kvadrant, arg z = −3
4
π

5. z =
√
2(cosφ+i sinφ), kde φ = −π

2
+arctg 1√

3
= −π

3
; Re z12 = 26 a Im z12 = 0.

6. n = 6(2k + 1), kde k ∈ N0.

10. (a) Kružnice o středu −1 a poloměru 2.

(b) Úsečka bez krajńıch bod̊u 1 + i a 1− i.

(c) Množina bod̊u lež́ıćıch vně kružnice o středu 1 a poloměru 1.

(d) Parabola o rovnici 4(x− 1) = y2.

11. (a) zn = 2(cosφn + i sinφn), kde φn = π
3
+ nπ a n = 0, 1;

(b) zn = cos 2nπ
3

+ i sin 2nπ
3
, kde n = 0, 1, 2;

(c) zn = 3(cosφn + i sinφn), kde φn = π
8
+ πn

2
a n = 0, 1, 2, 3;

(d) zn = 10
√
2(cosφn + i sinφn), kde φn = π

4
+ 2πn

5
a n = 0, 1, 2, 3, 4;

(e) Pro n = 1 je řešeńı libovolné z ∈ R; pro n > 1 je řešeńı z = 0 a také
zm = cosφm + i sinφm, kde φm = 2mπ

n+1
, m = 0, 1, ..., n.


