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C1480: Úvod do matematiky - seminář
Téma 0: Opakováńı základ̊u matematiky

Teorie

Veronika Bendová
podzimńı semestr, 2021

Opakováńı základ̊u matematiky - Přehled pojmů

Obory hodnot, množinový zápis

� R = (−∞ ; ∞) . . . množina reálných č́ısel

◦ R+ = (0 ; ∞) . . . množina kladných reálných č́ısel

◦ R+
0 = 〈0 ; ∞) . . . množina kladných reálných č́ısel + nula

◦ R− = (−∞ ; 0) . . . množina záporných reálných č́ısel

◦ R−0 = (−∞ ; 0〉 . . . množina záporných reálných č́ısel + nula

� N = {1, 2, 3, . . . } . . . množina přirozených č́ısel

◦ N0 = {0, 1, 2, 3, . . . } . . . množina přirozených č́ısel + nula

� Z = {. . . ,−3,−2,−1, 0, 1, 2, 3, . . . , } . . . množina celých č́ısel

◦ Z+ = {1, 2, 3, . . . } . . . množina kladných celých č́ısel (Z+ = N)

◦ Z+
0 = {0, 1, 2, 3, . . . } . . . množina kladných celých č́ısel + nula (Z+

0 = N0)

◦ Z− = {. . . ,−3,−2,−1} . . . množina záporných celých č́ısel

◦ Z−0 = {. . . ,−3,−2,−1, 0} . . . množina záporných celých č́ısel + nula

� Rr {a} . . . množina reálných č́ısel bez č́ısla a

Intervalový zápis

� (a ; b) . . . otevřený interval (obsahuje reálná č́ısla mezi a a b vyjma hodnot a a b)

� 〈a ; b) . . . zleva uzavřený interval (obsahuje reálná č́ısla mezi a a b včetně a a vyjma b)

� (a ; b〉 . . . zprava uzavřený interval (obsahuje reálná č́ısla mezi a a b vyjma a a včetně b)

� 〈a ; b〉 . . . uzavřený interval (obsahuje reálná č́ısla mezi a a b včetně a a b)

� (−∞ ; a) ∪ (a ; ∞) . . . analogie množinového zápisu Rr {a}

Zlomky

� sč́ıtáńı, odč́ıtáńı, násobeńı, děleńı zlomk̊u

� rozš́ı̌reńı a kráceńı zlomk̊u

� převod nepravých zlomk̊u na smı́̌sená č́ısla a naopak

� určeńı znaménka zlomku podle znaménka čitatele a jmenovatele:

◦ ⊕⊕ = ⊕

◦ 		 = ⊕

◦ ⊕	 = 	

◦ 	⊕ = 	
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Algebraické výrazy

� (a+ b)2 = a2 + 2ab+ b2

� (a− b)2 = a2 − 2ab+ b2

� a2 − b2 = (a− b)(a+ b)

Mocniny a odmocniny

� Vzorce

◦ xmxn = xm+n

◦ xm

xn = xm−n

◦ (xy)n = xnyn

◦ (xm)n = xmn

◦ 1
xn = x−n

◦ n
√
x = x

1
n

◦ 1
n
√
x

= x−
1
n

� Specifické hodnoty

◦ x0 = 1

◦ x1 = x

◦ x 1
2 =
√
x

◦ x−1 = 1
x

◦ x− 1
2 = 1√

x

Logaritmy

� Přirozný logaritmus . . . loge(x) = ln(x), x ∈ (0 ; ∞)

� ln
(
a
b

)
= ln(a)− ln(b)

� ln(ab) = ln(a) + ln(b)

� a ln(b) = ln (ba)

� lna(b) = (ln(b))
a

� ln(0) neexistuje

� ln(1) = 0

Grafy a tvary funkćı

� f(x) = ax+ b, a, b ∈ R

� f(x) = x2

� f(x) = 1
x

� f(x) =
√
x

� f(x) = ex

� f(x) = ln(x)

� f(x) = sin(x)

� f(x) = cos(x)

Definičńı obory funkćı
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� f(x) =
√
x → x ≥ 0

� f(x) = 3
√
x → x ∈ R

� f(x) = 1
x → x 6= 0

� f(x) = ln(x) → x > 0

� f(x) = ln |x| → x 6= 0

Goniometrické funkce

� Vzorce

◦ sina(x) = (sin(x))a

◦ cosa(x) = (cos(x))a

◦ sin2(x) + cos2(x) = 1

* sin2(x) = 1− cos2(x)

* cos2(x) = 1− sin2(x)

◦ tan(x) =
sin(x)

cos(x)

◦ cot(x) =
cos(x)

sin(x)

� Specifické hodnoty

◦ sin(0) = 0, sin
(
π
2

)
= 1, sin(π) = 0, sin

(
3π
2

)
= −1, sin(2π) = 0

◦ cos(0) = 1, cos
(
π
2

)
= 0, cos(π) = −1, cos

(
3π
2

)
= 0, cos(2π) = 1

Řešeńı rovnic a nerovnic

� Řešeńı lineárńı rovnice y = ax+ b a analogických nerovnic

◦ převod prvk̊u z levé strany (ne)rovnice na pravou stranu a naopak

◦ vyjádřeńı y pomoćı x a vyjádřeńı x pomoćı y

� Řešeńı kvadratické rovnice y = ax2 + bx+ c a analogických nerovnic

◦ převod prvk̊u z levé strany (ne)rovnice na pravou stranu a naopak

◦ výpočet diskriminantu . . .D = b2 − 4ac

◦ výpočet kořen̊u x1, x2 =
−b±

√
D

2a

� Zakresleńı řešeńı nerovnic na reálnou osu
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