
I. Středoškolská matematika

Př́ıklad 1. Řešte následuj́ıćı rovnice v R:

(a) sin 2x = cos x

(b) log(x2 + 1) = 2 log(3 − x)
(c) ex + 12e−x = 7
(d) 1 − | sin x| = cos2 x

(e)* 2 sin x + cos x = 1
(f)* |x − 4| + |2x − 1| = | − x| + 3
(g)* 24x+1 + 3 · 22x+1 − 8 = 0
(h)* 2 log2

2 x = log2 8 − log2 x5

Př́ıklad 2. Řešte následuj́ıćı nerovnice v R:

(a)* x+2
x2+3x−4 ≥ 3

x−2

(b) (x + 2)(x − 2) ≤ 2x − 5

(c) log 1
6
(x2 − 3x + 3) ≤ 0

(d) |x + 1| − |x + 3| < 1
(e)* x−2

x+3 ≥ |x + 1|

(f) tan(2x − 1) ≤
√

3

(g)*
( 1

3
)x2−1

> 3 · 9−|x|

(h)* ||2x − 1| − 3| ≤ 2
(i)* 2 − cos 2x − 3 sin x < 0

Př́ıklad 3. Načrtněte grafy následuj́ıćıch funkćı:

(a) f(x) = ||||x| − 1| − 1| − 1|
(b) f(x) = 1 − | sin 2x|

(c) f(x) = |e|x+2| − π|
(d) f(x) = x−1

2x+3

Př́ıklad 4. Řešte (ne)rovnice v závislosti na parametru a ∈ R:

(a) |x| + |x + 1| < a (b) ax2 + 2x − a + 2 = 0 (c) −1 < aex ≤ 0

Př́ıklad 5. Vyjádřete funkci sin 4x (či cos 4x) pomoćı násobk̊u sin x a cos x (a jejich mocnin).

Př́ıklad 6. Ukažte, že plat́ı:

(a) Známý vzoreček pro řešeńı kvadratické rovnice.

(b)
∑n

k=0 qk = 1−qn+1

1−q pro q ̸= 1.

(c)
∑n

k=1 k = n(n+1)
2 .

(d) |a + b| ≤ |a| + |b| a ||a| − |b|| ≤ |a − b| pro všechna a, b ∈ R.

Př́ıklad 7. Dokažte následuj́ıćı výroky.

(a) Pro každé n ∈ N plat́ı n < 2n.
(b) Pro každé n ∈ N \ {3} je n2 < 2n.
(c) Č́ıslo

√
2 je iracionálńı.

(d) Pro každé n ∈ N a x > −1 plat́ı nerovnost (1 + x)n ≥ 1 + nx.
(e)

∑n
k=1 k2 = 1

6 n(n + 1)(2n + 1) pro libovolné n ∈ N.

(f)*
∑n

k=1 k3 = (
∑n

k=1 k)2 pro libovolné n ∈ N.
(g) Součet prvńıch n lichých č́ısel je roven n2.

(h)* Pro jakékoliv n ∈ N lze č́ıslo 13n lze napsat jako součet dvou druhých mocnin nějaký
přirozených č́ısel.

(i)* Pro každé n ∈ N a každá a, b ∈ R plat́ı (a + b)n =
∑n

k=0
(

n
k

)
an−kbk.
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Výsledky - I. Středoškolská matematika

Př́ıklad 1. (a) x ∈ { π
2 +kπ, π

6 +2kπ, 5π
6 +2kπ; k ∈ Z}.

(b) x = 4
3 .

(c) x ∈ {log 3, log 4}.
(d) x ∈ { kπ

2 ; k ∈ Z}.

(e)* x ∈ {2kπ, π − arcsin 4
5 + 2kπ; k ∈ Z}.

(f)* x ∈
⟨ 1

2 , 4
⟩
.

(g)* x = 0.
(h)* x ∈ { 1

8 ,
√

2}.

Př́ıklad 2. (a)* x ∈ (−∞, 1
4 (−9 −

√
145)] ∪ (−4, 1

4 (−9 +
√

145)] ∪ (1, 2).
(b) x = 1.
(c) x ∈ (−∞, 1] ∪ [2, ∞).
(d) x ∈ (− 5

2 , ∞).
(e)* x ∈ [ 1

2 (−5 −
√

21), −3).
(f) x ∈ ( 1

2 (1 − π
2 ) + kπ

2 , 1
2 (1 + π

3 ) + kπ
2 ], k ∈ Z.

(g)* x ∈ (−2, 0) ∪ (0, 2).
(h)* x ∈ [−2, 0] ∪ [1, 3].
(i)* x ∈ ( π

6 + 2kπ, π
2 + 2kπ) ∪ ( π

2 + 2kπ, 5π
6 + 2kπ), k ∈ Z.

Př́ıklad 3. (a) −4 −2 2 4

0.5

1

1.5

2

x

f(x)

(b) 2 4 6

0.2
0.4
0.6
0.8

1

x

f(x)

(c) −4 −2 2

20

40

x

f(x)

(d)

2 4

−4

−2

x
f(x)

Př́ıklad 4. (a) a ∈ (∞, 0] ∪ (0, 1] : bez řešeńı, a > 1 : x ∈
(
− 1

2 (a + 1), −1
)

∪ [−1, 0] ∪
(
0, 1

2 (a − 1)
)

.

(b)

a = 0 : x = −1,

a = 1 : x = −1,

a ̸∈ {0, 1} : x1,2 = 1
a

[
−1 ±

√
1 − 2a + a2

]
.

(c)

a > 0 : žádné řešeńı,
a = 0 : x ∈ R,

a < 0 : x ∈
(

−∞, log
(

−1
a

))
.

Př́ıklad 5.

sin 4x = 4 sin x cos3 x − 4 sin3 x cos x,

cos 4x = cos4 x − 6 sin2 x cos2 x + sin4 x.
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