
1 Goniometrické a iné funkcie
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ex + e−x

2

tanhx =
sinhx
coshx

sinh 2x = 2 · sinhx coshx

2 Logaritmy
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3 Limity (k ∈ R, a > 1)
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3.1 Nedefinované limity

[0 · (±∞)]
[
±∞
±∞

] [
0
0

]
[∞−∞]

[
1±∞

] [
00
] [
+∞0

]
3.2 Definované limity

[a±∞ = ±∞ (a ∈ R)] [±∞±∞ = ±∞]
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4 Derivácie

c′ = 0 (c ∈ R)
(c · f)′ (a) = c · f ′(a) (c ∈ R)
(f ± g)′ (a) = f ′(a)± g′(a)

(f · g)′ (a) = f ′(a) · g(a) + f(a) · g′(a)(
1
g

)′
(a) =

g′(a)
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(g(a) 6= 0)(
f

g

)′
(a) =

f ′(a)g(a)− f(a)g′(a)
g2(a)

(g(a) 6= 0)

(h = g ◦ f) h′(a) = f ′(a) · g′(f(a))

(xn)′ = n · xn−1 (n ∈ R \ {0})
(sinx)′ = cosx (cosx)′ = − sinx

(tgx)′ =
1

cos2 x
(ctgx)′ = − 1
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(arcsinx)′ =
1√
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(ax)′ = ax · ln a (ex)′ = ex(
ef(x)

)′
= ef(x) · f ′(x) (lnx)′ =

1
x
(x > 0)

(loga x)
′ =

1
x · ln a

(x > 0)

4.1 Derivácie inverznej funkcie

f :M → R je prostá, diferencovateľná v f−1(a), a ∈ f(M). Ak f−1
je v a spojitá, tak:

1. ak f ′(f−1(a)) ∈ R \ {0}, tak
(
f−1

)′
(a) =

= 1
f ′(f−1(a)) ;

2. ak f ′(f−1(a)) = 0 a f je v bode f−1(a) rastúca, tak(
f−1

)′
(a) =∞;

3. ak f ′(f−1(a)) = 0 a f je v bode f−1(a) klesajúca, tak(
f−1

)′
(a) = −∞.

4.2 Leibnitzov vzorec

Nech f, g : I → R sú n-krát dif. na I. Potom:

(f · g)(n) (a) =
n∑
k=0

(
n

k

)
· f (k)(a) · g(n−k)(a)
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4.3 Derivácie vyšších rádov

(xm)(n) =

{ m!
(m−n)! · x

m−n (n ≤ m; m ∈ N)
0 (n > m; m ∈ N)

(sinx)(n) = sin
(
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nπ
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(cosx)(n) = cos

(
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nπ

2
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(ax)(n) = ax · lnn a (ex)(n) = ex

(loga x)
(n) =

(−1)n−1 · (n− 1)!
xn · lnn a

(lnx)(n) =
(−1)n−1 · (n− 1)!

xn

4.4 L’Hospitalovo pravidlo

Nech

1. funkcie f, g sú diferencovateľné v niektorom prstencovom okolí
P(a) bodu a ∈ R∗;

2. ∀x ∈ P (a) : g′(x) 6= 0;

3. limx→a f(x) = limx→a g(x) = 0 alebo |limx→a g(x)| = +∞;

4. existuje vlastná alebo nevlastná limx→a
f ′(x)
g′(x) .

Potom existuje aj limx→a
f(x)
g(x) a platí limx→a

f(x)
g(x) = limx→a

f ′(x)
g′(x) .

5 Taylorove a MacLaurinove polynómy

Nech fcia f je n-krát dif. v a ∈ R. Potom Tay. pol. st. n fcie f v
a je pol. (v prem. x)

Tn(a) = f(a) +
f (1)(a)
1!

(x− a)1 + · · ·+ f (n)(a)
n!

(x− a)n

Ak a = 0→ MacLaurinov pol. Ak je fcia f n-krát dif. v a ∈ R a Tn
je jej Tay. pol. st. n v a, tak

lim
x→a

f (x)− Tn (x)
(x− a)n

= 0

5.1 Vybrané polynómy (α ∈ R)

ex = 1 + x+
x2

2!
+ · · ·+ xn

n!
+ o (xn)

sinx = x− x3

3!
+ · · ·+ (−1)n−1 x2n−1
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+ o

(
x2n
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+ · · ·+ (−1)n x2n
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ln(1 + x) = x− x2

2
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n

n
+ o (xn)

1
1− x

= 1 + x+ x2 + · · ·+ xn + o (xn)

(1 + x)α = 1 + αx+ · · ·+ α(α− 1) · · · (α− n+ 1)
n!

xn + o (xn)

5.2 Implikácie (x → 0, m, n ∈ N)

o (xn) + o (xn)⇒ o (xn) o (xm)⇒ o (xn) (pre m > n)

om (xn)⇒ o (xm·n) xm · o (xn)⇒ o
(
xm+n

)
o (xm) · o (xn)⇒ o

(
xm+n

)

5.3 Tvary zvyšku

Nech f (n) je spojitá v O(a), nech ∀x ∈ O(a) \ {a} ∃ vlastná f (n+1).
Nech Tn je TP funkcie f stupňa n v bode a. Potom

1. Lagrangeov tvar zvyšku: ∀x ∈ O(a), x > a
(x < a) ∃ϑ(x) ∈ (a, x) (ϑ(x) ∈ (x, a)) také, že

f(x)− Tn(x) =
f (n+1) (ϑ (x))
(n+ 1)!

(x− a)n+1

2. Cauchyho tvar zvyšku: ∀x ∈ O(a), x > a
(x < a) ∃ϑ(x) ∈ (a, x) (ϑ(x) ∈ (x, a)) také, že

f(x)− Tn(x) =
f (n+1) (ϑ (x))

n!
(x− a)(x− ϑ(x))n

6 Neurčitý integrál

∫
xαdx =

xα+1

α+ 1
+ C

∫
dx

x
= ln |x|+ C∫

dx

1 + x2
= arctgx+ C = −arcctg x+ C∫

dx√
1− x2

= arcsinx+ C = − arccosx+ C∫
dx

1− x2
=
1
2
ln

∣∣∣∣1 + x1− x

∣∣∣∣+ C ∫
dx

a2 − x2
=
1
2a
ln

∣∣∣∣a+ xa− x

∣∣∣∣+ C∫
dx

a2 + x2
=
1
a
arctg

x

a
+ C

∫
dx√
a2 − x2

= arcsin
x

a
+ C∫

dx√
x2 ± 1

= ln
∣∣∣x+√x2 ± 1∣∣∣+ C∫

dx√
x2 ± a2

= ln
∣∣∣x+√x2 ± a2

∣∣∣+ C∫
ax dx =

ax

ln a
+ C

∫
ex dx = ex + C∫

sinx dx = − cosx+ C
∫
cosx dx = sinx+ C∫

dx

sin2 x
= −ctgx+ C

∫
dx

cos2 x
= tgx+ C∫

tgx dx = − ln |cosx|+ C

6.1 Metóda rozkladu∫
(c1f1(x) + · · ·+ cnfn))dx = c1

∫
f1(x)dx+ · · ·+ cn

∫
fn(x)dx

6.2 Metóda substitúcie

∫
g(x) dx =

∫
f(ϕ(x))ϕ′(x) dx =

∣∣∣∣ ϕ(x) = t
ϕ′(x)dx = dt

∣∣∣∣ =
=
∫
f(t) dt = F (t) + C = F (ϕ(x)) + C

6.3 Metóda per partes

∫
u′(x)v(x) dx = u(x)v(x)−

∫
u(x)v′(x) dx
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