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Nerovnice

Zavedeńı pojmů nerovnice:
Jsou dány dva výrazy L(x) a P(x) s proměnnou x . Maj́ı se určit
hodnoty této proměnné z oboru M, pro něž plat́ı

L(x) < P(x), resp.L(x) > P(x)

nebo
L(x) ≤ P(x), resp.L(x) ≥ P(x).

Zápis úlohy v některém z uvedených tvar̊u se nazývá nerovnice.
Zavád́ı se obdobná terminologie jako u rovnic.
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Rozd́ıly oproti rovnićım - úpravy

násobeńı konstantou c

když c > 0

L(x) ≥ P(x) ⇒ c · L(x) ≥ c · P(x)

když c < 0

L(x) ≥ P(x) ⇒ c · L(x) ≤ c · P(x)

Př́ıklad

x − 3 ≥ 2x − 5

−x ≥ −2 / · (−1)
x ≤ 2
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Kvadratická nerovnice - řešený p̌ŕıklad

Úprava rovnice

x2 − 25 ≥ 3x + 15

x2 − 3x − 10 ≥ 0
(x + 2) · (x − 5) ≥ 0

Vlastńı řešeńı
-2 5

x + 2 - + +
x − 5 - - +

+ - +

Řešeńı x ∈ (−∞,−2〉 ∪ 〈5,∞)
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Lukáš Kokrda Nerovnice
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Kvadratická nerovnice - sami

2x2 + 3x − 2 < x2 + 2x − 3

x2 + x + 1 < 0

Diskriminant
D = 1− 4 = −3

Řešeńı
x ∈ ∅
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Řešeńı
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Kvadratická nerovnice - ted’ něco
”
normálńıho“

(x − 2)(x + 3)(x − 5) ≥ 0

-3 2 5

x − 2 - - + +
x + 3 - + + +
x − 5 - - - +

- + - +

Řešeńı x ∈ 〈−3, 2〉 ∪ 〈5,∞)

Lukáš Kokrda Nerovnice
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Řešeńı x ∈ 〈−3, 2〉 ∪ 〈5,∞)
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”
normálńıho“
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Nerovnice

Př́ıklad:
V R řešte nerovnici

x + 1

x + 2
− 4− x

1− x
≤ 0

Řešeńı:
Sečteme výrazy vlevo:

(x + 1)(1− x)− (4− x)(x + 2)

(x + 2)(1− x)
≤ 0

−2x − 7

(x + 2)(1− x)
≤ 0

Najdeme kǒreny čitatele: −2x − 7 = 0⇔ x = −3, 5.
Najdeme kǒreny jmenovatele:
(x + 2)(1− x) = 0⇔ x1 = −2 a x2 = 1.
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Nerovnice

−2x − 7

(x + 2)(1− x)
≤ 0

-3,5 -2 1

−2x − 7 + - - -
x + 2 - - + +
1− x + + + -

- + - +

Z tabulky je žrejmé, že řešeńım jsou intervaly
(−∞,−3, 5〉 ∪ (−2, 1)
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Nerovnice - sami

x + 6

x + 1
≤ 2

x + 6

x + 1
− 2 ≤ 0

4− x

x + 1
≤ 0

-1 4

4− x + + -
x + 1 - + +

- + -

Z tabulky je žrejmé, že řešeńım jsou intervaly (−∞,−1) ∪ 〈−2, 1)
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Z tabulky je žrejmé, že řešeńım jsou intervaly (−∞,−1) ∪ 〈−2, 1)
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Z tabulky je žrejmé, že řešeńım jsou intervaly (−∞,−1) ∪ 〈−2, 1)
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Daľśı typy nerovnic

Př́ıklad:
Řešte nerovnici

x + 3 <
√
x + 33

Definičńı obor rovnice jsou všechna x ∈ 〈−33,∞).

Jestliže jsou
obě strany rovnice nezáporné můžeme umocnit na druhou. To plat́ı
pro x ≥ −3. Úlohu děĺıme na dvě části:

a) pro interval x ∈ 〈−33,−3) plat́ı, že levá strana je záporná a
pravá nezáporná, tedy nerovnice je splněna, pro všechna
x ∈ 〈−33,−3), tj. K1 = 〈−33,−3)

b) pro interval x ∈ 〈−3,∞) jsou obě strany nerovnice nezáporné,
proto umocńıme:

(x + 3)2 < x + 33
x2 + 6x + 9 < x + 33

x2 + 5x − 24 < 0
(x + 8)(x − 3) < 0
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proto umocńıme:
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Př́ıklad:
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x ∈ 〈−33,−3), tj. K1 = 〈−33,−3)

b) pro interval x ∈ 〈−3,∞) jsou obě strany nerovnice nezáporné,
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Daľśı typy nerovnic

Kǒreny levé strany x1 = −8 a x2 = 3 rozděĺı reálná č́ısla na ťri
intervaly

I1 = (−∞,−8) , I2 = (−8, 3) , I3 = (3,∞)

-8 3

x + 8 - + +
x − 3 - - +

+ - +

(−8, 3), tedy K2 = 〈−3,∞) ∩ (−8.3) = 〈−3, 3)

Sjednoceńım výsledk̊u z bodu a) a bodu b) dostáváme závěr:

K = K1 ∪ K2 = 〈−33, 3).
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intervaly

I1 = (−∞,−8) , I2 = (−8, 3) , I3 = (3,∞)
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Lukáš Kokrda Nerovnice
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Daľśı typy nerovnic

Př́ıklad:
Řešte nerovnici

log2(log3(log0,5(x))) > 0

Řešeńı źıskáme postupným odlogaritmováńım:

log3

(
log0,5(x)

)
>20

log3 log0,5 x >1

Znaménko nerovnosti jsme neotáčeli, protože základ je věťśı než 1.
Pokračujeme v odlogaritmováńı:

log0,5 x >31

log0,5 x >3
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Řešeńı źıskáme postupným odlogaritmováńım:
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Daľśı typy nerovnic

Pokračujeme v odlogaritmováńı, tentokrát budeme nerovnost
otáčet protože základ logaritmu je menš́ı než 1.

x <(0, 5)3

x <1/8

Zbývá ově̌rit pro jaká x je levá strana nerovnice definovaná -
argumenty všech logaritmů muśı být kladné.Tedy x > 0 nav́ıc
log0,5 x > 0 a log3

(
log0,5 x

)
> 0.

Závěr: všechna x z intervalu (0, 1/8) splňuj́ı nerovnici výše.
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Pokračujeme v odlogaritmováńı, tentokrát budeme nerovnost
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x <(0, 5)3

x <1/8
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