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(

x0, y0
)



Derivace funkce v bodě
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Základńı úloha diferenciálńıho počtu:
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x = x0 + h

f ′(x0) = lim
x→x0

f(x)− f(x0)

x− x0



Derivace funkce v bodě
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f ′(x0) = lim
x→x0

f(x)− f(x0)

x− x0

f ′(x0) = lim
∆x0→0

∆f(x0)

∆x0
= lim

∆x0→0

∆y0

∆x0



Derivace funkce v bodě
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f ′(x0) = lim
x→x0

f(x)− f(x0)

x− x0

f ′(x0) = lim
∆x0→0

∆f(x0)

∆x0
= lim

∆x0→0

∆y0

∆x0
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f ′(x0) = lim
h→0

f(x0 + h)− f(x0)

h
.

Alternativńı označeńı:
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6 / 7

• f(x) = c: f ′(x) = lim
h→0

c− c

h
= 0



Derivace elementárńıch funkćı
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• f(x) = c: f ′(x) = 0

• f(x) = xn:

f
′(x) = lim

h→0

(x+ h)n − xn

h
=

= lim
h→0

xn + nxn−1h+ n(n−1)
2

xn−2h2 + · · ·+ nxhn−1 + hn − xn

h
=

= lim
h→0

nxn−1h+ n(n−1)
2

xn−2h2 + · · ·+ nxhn−1 + hn

h
=

= lim
h→0

(

nx
n−1 +

n(n− 1)

2
x
n−2

h+ · · ·+ nxh
n−2 + h

n−1

)

= nx
n−1
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h→0

sin(x+ h)− sinx

h
= lim

h→0

sinx cosh+ cosx sinh− sinx

h
=

= cosx lim
h→0

sinh

h
+ sinx lim

h→0

cosh− 1

h
= cosx+ sinx lim

h→0

−2
(

sin 1
2
h
)2

h
=

= cosx− sinx lim
h→0

(

sin 1
2
h

1
2
h

)2

lim
h→0

1

2
h = cosx− sinx · 1 · 0 = cosx
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(x+ π
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=

(cosx)2 + (sinx)2

(cosx)2
=

1

(cosx)2
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• f(x) = arcsinx:

f(x) = arcsinx

sin f(x) = x | ′

f
′(x) cos f(x) = 1

f
′(x) =

1

cos f(x)
=

1
√

1− (sin f(x))2
=

1√
1− x2
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6 / 7

• f(x) = arcsinx: f ′(x) =
1√

1− x2



Derivace elementárńıch funkćı
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6 / 7

• f(x) = arcsinx: f ′(x) =
1√

1− x2

• f(x) = arccosx: f ′(x) = − 1√
1− x2

• f(x) = arctg x:

f(x) = arctg x

tg f(x) = x | ′
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′(x)

1
(

cos f(x)
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f
′(x) =

(

cos f(x)
)2

=

(

1√
1 + x2

)2

=
1

1 + x2

x

1

√
1 + x2

f(x) ·
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6 / 7

• f(x) = arcsinx: f ′(x) =
1√

1− x2

• f(x) = arccosx: f ′(x) = − 1√
1− x2

• f(x) = arctg x: f ′(x) =
1

1 + x2

• f(x) = arccotg x: f ′(x) = − 1

1 + x2

• f(x) = ln
(

x±
√
1 + x2

)

:



Derivace elementárńıch funkćı
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6 / 7

• f(x) = arcsinx: f ′(x) =
1√

1− x2

• f(x) = arccosx: f ′(x) = − 1√
1− x2

• f(x) = arctg x: f ′(x) =
1

1 + x2

• f(x) = arccotg x: f ′(x) = − 1

1 + x2

• f(x) = ln
(

x±
√
1 + x2

)

: f ′(x) = ± 1√
1 + x2

• f(x) = ln

√

1 + x

1− x
: f ′(x) =

(

1
2
(ln(1 + x)− ln(1− x))

)

′

=

= 1
2

(

1

1 + x
− −1

1− x

)

= 1
2

1− x+ 1 + x

(1 + x)(1− x)
=

1

1− x2



Derivace elementárńıch funkćı
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f(x) f ′(x) f(x) f ′(x)
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1

(cosx)2

xn nxn−1 cotg x − 1

(sinx)2
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lnx
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