Deriv. funkce

a jeji uziti

definice  diferencial funkce
der. na zaklad¢ * L’Hospitalova
definice derivace pravidla
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Definice derivace
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Derivace na zakladé definice
derivace
Priklad
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Hodnota derivace v bodé
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Pravidla derivovani

[féﬂ‘ng+fuz

L] rlem sl g
& g’




Z.akladni vzorce
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Priklady
1) y=sin’x

y =2sinxcosx =sin2x
2) y =sinx’

y' =cosx’ [2x

3) Y= arctg2 x’

y' =2arctgx’ [




Derivace vySSich radu

Necht f 1 1 je definovana na mnozin¢ D,
pak druha derivace:

f'(x+Ax) = f'(x)

f"(x)= lim e
Oznaceni:
e I ), LY ]
X dx

FO) =[]




Priklad
Urdete treti derivaci f(x)=1/x

Reseni
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X
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Diferencial funkce

y=f(x)
»— 1
ldy | Dy
//
X x + DAx

dy = f'(x)[dx




Priklad

Najdéme prirustek Ay a diferencial dy

funkce y =x"

a) pro libovolnou hodnotu nezavisle

prom¢énne x a prirustku Ax

b)proAx=0,1 a x=10

Reseni

a) Ay = f(x +Ax) = f(x) = (x + Ax)” —x* =
=2x [Ax + (Ax)’

dy = (x2 ), dx = 2xdx
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Priklad, ktery vypoctu samostatné

Najdéme diferencial funkce

a) y=x"+x+1 vbodé¢ x=2 proAx=0,1

b) y=x’ vbodé x =4

c) y=+/x pro Ax = 0,01

Reseni :

a) dy = (x2 +x+1) dx = (2x +1)dx
[dy]gg(),l =(202+1)[0,1=0,5
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b) dy = (x3 )' dx =3x"dx

|dy| _, =3116 dx =48 dx

c) dy=(\x) dx—zﬁdx
_ 0,005
[dy]Ax:0,0l N
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L’Hospitalova pravidla

0

0
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Véta (Prvni L’Hospitalovo pravidlo):
Necht’ lim f/(x) =0,

X -d

limg(x)=0,a0R

a necht’ f(x) a g(x) maji v O(a) derivace. Pak:
tim? ) = i ,(x) .

v-ag(x) x-ag'(x)

Pozn.: KdyzZ jsou splnény podmimky véty,
muzeme pravidlo pouzit n-krat. .

*




Priklad
e —e "

lim
x-0 X

Reseni

flx)=e"=e™; glx)=2x
£1£18f(x) = &1{13(@ -e )= 0
lingg(x) = ling 2x=0

. e —e” . e tel
Iim = lim =1
x-0 2_x x-0 2

14




Véta (Druhé L’Hospitalovo pravidlo):

Necht' lim f(x) = oo,

X —-d

lim g(x) = oo

X -d

%k

,alR

anecht f(x) a g(x) majiv O(a) derivace.

Pak:

o S )

v-a g(x)

_ (%)
E=Pi0)
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Priklad

. Inx
Iim——
X — 00 x

Reseni
f(x)=Inx, g(x)=x

lim f(x)=limInx =o0; lim g(x) =limx = o

: 1

lim ™ = lim (Inx) _ lim % = lim * = 0
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