
1. Elemi algebrai azonosságok

Műveletek hatványokkal: tegyük fel, hogy a, b ∈ R+, α, β ∈ N+, ekkor

aα · bα = (a · b)α aα · aβ = aα+β (aα)β = aα·β

a−α = 1
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aα

aβ
= aα−β a0 = 1

α
√
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1
α

α
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β
α = ( α

√
a)

β α
√
a · b = α

√
a · α

√
b

2. Műveletek logaritmussal

Tegyük fel, hogy a ∈ R+ \ {1}, b, c, d ∈ R+, α ∈ R ekkor definíció szerint loga b = c ⇔ ac = b, és

loga(c · d) = loga c+ loga d loga(b
α) = α loga b

loga(
b
c) = loga b− loga c loga 1 = 0, loga a = 1

3. Trigonometrikus azonosságok

Tegyük fel, hogy α, β ∈ R, ekkor sin2 α+ cos2 α = 1, továbbá

sin(−α) = − sinα cos(−α) = cos(α)

sin(α+ π) = − sin(α) cos(α+ π) = − cosα

sin
(
α+ π

2

)
= cosα cos

(
α+ π

2

)
= − sinα

sin(2α) = 2 sinα cosα cos(2α) = cos2 α− sin2 α

sin2 α = 1−cos(2α)
2 cos2 α = 1+cos(2α)

2

sin(α+ β) = sinα cosβ + sinβ cosα cos(α+ β) = cosα cosβ − sinα sinβ

sin(α− β) = sinα cosβ − sinβ cosα cos(α− β) = cosα cosβ + sinα sinβ
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4. Nevezetes szögek szögfüggvényei

Tegyük fel, hogy k ∈ Z, ekkor

sin π
6 = 1

2 cos π
6 =

√
3
2 tan π

6 = 1√
3

sin π
3 =

√
3
2 cos π

3 = 1
2 tan π

3 =
√
3

sin π
4 =

√
2
2 cos π

4 =
√
2
2 tan π

4 = 1

sin
(
π
2 + kπ

)
= (−1)k cos

(
π
2 + kπ

)
= 0 tan

(
π
2 + kπ

)
nem ért.

sin(kπ) = 0 cos(kπ) = (−1)k tan(kπ) = 0
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5. Elemi függvények
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f(x) = ax, a > 1 f(x) = loga(x), a > 1
Df = R Df = R+

Rf = R+ Rf = R
limx→∞ ax = ∞ limx→∞ loga(x) = ∞
limx→−∞ ax = 0 limx→0+ loga(x) = −∞
szig. mon. nő, folytonos R-en szig. mon. nő, folytonos R+-en
inverze : loga x inverze : ax

(ax)′ = ln(a) ax (loga x)
′ = 1

ln(a)·x
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f(x) = ax, 0 < a < 1 f(x) = loga(x), 0 < a < 1
Df = R Df = R+

Rf = R+ Rf = R
limx→∞ ax = 0 limx→∞ loga(x) = −∞
limx→−∞ ax = ∞ limx→0+ loga(x) = ∞
szig. mon. csökk., folytonos R-en szig. mon. csökk., folytonos R+-en
inverze : loga x inverze : ax

(ax)′ = ln(a) ax (loga x)
′ = 1

ln(a)·x

3



-4 -3 -2 -1 1 2 3 4

-3

-2

-1

1

2

3

-1.5 -1 -0.5 0.5 1 1.5

-1.5

-1

-0.5

0.5

1

1.5

f(x) = sin(x), f(x) = arcsin(x)
Df = R Df = [−1, 1]
Rf = [−1, 1] Rf = [−π

2 ,
π
2 ]

folytonos R-en, páratlan, 2π-periódikus szig. mon. nő, folytonos [−1, 1]-en, páratlan
inverze : arcsin(x) inverze : sin(x)

(sinx)′ = cos(x) (arcsinx)′ =
1√

1− x2
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f(x) = cos(x), f(x) = arccos(x)
Df = R Df = [−1, 1]
Rf = [−1, 1] Rf = [0, π]
folytonos R-en, páros, 2π-periódikus szig. mon. csökken, folytonos [−1, 1]-en
inverze : arccos(x) inverze : cos(x)

(cosx)′ = − sin(x) (arccosx)′ =
−1√
1− x2
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f(x) = tan(x), f(x) = arctan(x)
Df = R \ {π

2 + kπ} Df = R
Rf = R Rf =

(
−π

2 ,
π
2

)
folytonos R \ {π

2 + kπ}-en, páratlan, szig. mon. nő, folytonos R-en, páratlan
π-periódikus

limx→∞ arctanx = π
2 , limx→−∞ arctanx = −π

2
inverze : arctan(x) inverze : tan(x)
(tanx)′ = 1 + tan2(x) = 1

cos2(x)
(arctanx)′ = 1

1+x2
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f(x) = cotan(x), f(x) = arccotan(x)
Df = R \ {kπ} Df = R
Rf = R Rf = (0, π)
folytonos R \ {kπ}-en, páratlan, π-periódikus szig. mon. csökken, folytonos R-en

limx→∞ arccotanx = 0, limx→−∞ arccotanx = π
inverze : arccotan(x) inverze : cotan(x)
(cotanx)′ = −1− cotan2(x) = − 1

sin2(x)
(arccotanx)′ = −1

1+x2
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f(x) = sinh(x), f(x) = arsinh(x)
Df = R Df = R
Rf = R Rf = R
limx→∞ sinhx = ∞ limx→∞ arsinhx = ∞
limx→−∞ sinhx = −∞ limx→−∞ arsinhx = −∞
szig. mon. nő, folytonos R-en, páratlan szig. mon. nő, folytonos R-en, páratlan
inverze : arsinh(x) inverze : sinh(x)
(sinhx)′ = cosh(x) (arsinhx)′ = 1√

x2+1
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f(x) = cosh(x), f(x) = arcosh(x)
Df = R Df = [1,∞)
Rf = [1,∞) Rf = R+

limx→∞ coshx = ∞ limx→∞ arcoshx = ∞
limx→−∞ coshx = ∞
folytonos R-en, páros szig. mon. nő, folytonos [1,∞)-en
inverze : arcosh(x) inverze : cosh(x)
(coshx)′ = sinh(x) (arcoshx)′ = 1√

x2−1
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f(x) = tanh(x) = sinh(x)
coshx , f(x) = artanh(x)

Df = R Df = (−1, 1)
Rf = (−1, 1) Rf = R
folytonos R-en, páratlan, szig. mon. nő szig. mon. nő,folytonos (−1, 1)-en, páratlan
limx→∞ tanhx = 1, limx→−∞ tanhx = −1
inverze : artanh(x) inverze : tanh(x)
(tanhx)′ = 1− tanh2(x) = 1

cosh2(x)
(artanhx)′ = 1

1−x2
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f(x) = cotanh(x), f(x) = arcotanh(x)
Df = R \ {0} Df = (−∞,−1) ∪ (1,∞)
Rf = (−∞,−1) ∪ (1,∞) Rf = R \ {0}
folytonos R \ {0}-en, páratlan páratlan, folytonos R \ [−1, 1]-en
limx→∞ cotanx = 1, limx→−∞ cotanx = −1
inverze : arcotanh(x) inverze : cotanh(x)
(cotanhx)′ = 1− cotanh2 x = − 1

sinh2(x)
(arcotanhx)′ = 1

1−x2
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