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Znaceni

Prvni derivace funkce f(x) Neplést s a € R, napf a =3
o f(x) e f'(a)
o f(x) o f(a)
df df
° d—X(x) ° d—x(a)

Derivace vyssich ¥ada
o f'(x), fIV(x)
o f(x)
d>f
° @(x)
° f(lo)(x)

Lukas Kokrda Derivace



A f

f(x+h)

f(x)

I x x+0.5h x+h >

fim f(x+ h)—f(x)

= pokud limita existuje = f'(x),
h—0 h porud 1 / (x)
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Kdy derivace neni definovana

@ Ve ,hrotech” funkce

05 1 15
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Vyznam prvni derivace

@ Hodnota derivace funkce v bodé& reprezentuje rychlost zmény
hodnoty v bodé.
@ Zkracen& monotonost funkce:

e f’(a) > 0, funkce je v bod& a rostouci
e f’(a) < 0, funkce je v bod& a klesajici
o f'(a) =0, bod a je staciondrnim bodem funkce

e f'(a) je sm&rmici te€ny funkce v bod& a

Smérnicovy zépis p¥imky
y=kx+gq
Zapis teény k funkci f

y="f(a) (x—a)+£(a)
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Derivaéni vzorce

(arcsin (x)) = \/11—7x2

) 1
(arccos (x)) = — Vi
(arctg () = 1
(arccotg (x)) = _1+1x2
(te (0 =~
(£ = o

(cos (x))' = —sin(x)




Derivacni pravidla

(C-fY =C-f
(f+g) =f+g
(f-g)=f-¢
(
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Resené priklady - soucet a soudin

Soutet

(sin (x) + 5x6), -

Sougin

(logs (x) - sin (x)) =
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Resené priklady - soucet a soudin

Soutet

(sin (x) +5x°)" = (sin (x))' + (5x°)" =
Soudin

(logs (x) - sin (x))’ =
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Resené priklady - soucet a soudin

Soutet

(sin (x) + 5x6), = (sin (x))' + (5x6), = cos(x) +5-6x°

Sougin

(logs (x) - sin (x)) =
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Resené priklady - soucet a soudin

Soutet

(sin (x) + 5x6), = (sin (x))' + (5x6), = cos(x) +5-6x°

Sougin

(logs (x) - sin (x))" = (logs (x))' - sin (x) + logs (x) - (sin (x))" =
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Resené priklady - soucet a soudin

Soudet
(sin (x) +5x°)" = (sin (x))' + (5x°)" = cos (x) + 5 - 6x°
Souéin

(logs (x) - sin (x))" = (logs (x))' - sin (x) + logs (x) - (sin (x))' =

x-In(3) sin (x) + logs (x) - cos (x)
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Netesené priklady - soulet a soucin

e Pr. 1: (3 . ¥ 4+ 5x3 — 2x - In(x))/ =

o PF. 2: (sin(x)- (x 2 +3x+2)) =

o PY. 3: (sin(x) - x - e¥ —3x?- In(x))/ =
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Netesené priklady - soulet a soucin

e Pr. 1: (3 . ¥ 4+ 5x3 — 2x - In(x))/ =
X 2 1
3e¥ +15x° — 2In(x) — 2x - =
X

o PF. 2: (sin(x)- (x 2 +3x+2)) =

o PY. 3: (sin(x) - x - e¥ —3x?- In(x))/ =
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Netesené priklady - soulet a soucin

o P¥. 1: (3-e¥45x>—2x- In(x))/ =

1
3% 4 15x2 — 2In(x) — 2x - =
X

o PF. 2: (sin(x)- (x 2 +3x+2)) =

cos(x) - (x 72 + 3x 4+ 2) +sin(x) - (—2x 3+ 3)

o PY. 3: (sin(x) - x - e¥ —3x?- In(x))/ =
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Netesené priklady - soulet a soucin

o P¥. 1: (3-e¥45x>—2x- In(x))/ =

1
3% 4 15x2 — 2In(x) — 2x - =
X

o PF. 2: (sin(x)- (x 2 +3x+2)) =

cos(x) - (x 72 + 3x 4+ 2) +sin(x) - (—2x 3+ 3)
o PY. 3: (sin(x) - x - e¥ —3x?- In(x))/ =

cos(x) - x - € +sin(x) - (eX + x - €¥) — 6x - In(x) — 3x2 -

X |
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Regené priklady - podil

Podil
23-2
x4 4+2x+3

SloZena funkce

(arctg(3x® +2)) =
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Regené priklady - podil

Podil

23-2 (23 -2) (x*+2x+3)— (2x3 = 2) - (x* +2x + 3)
x*+2x+3 (x* 4 2x + 3)?

SloZena funkce

(arctg(3x® +2)) =
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Regené priklady - podil

Podil

2x3 — 2 (23 =2) - (x* +2x +3) — (2x3 = 2) - (x* +2x + 3)
X*+2x+3 (x* +2x + 3)?
(6x2) - (x* +2x +3) — (2x3 = 2) - (4x3 +2)
(x* +2x + 3)?

SloZena funkce

(arctg(3x® +2)) =
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Regené priklady - podil

Podil

2x3 — 2 (23 =2) - (x* +2x +3) — (2x3 = 2) - (x* +2x + 3)
X*+2x+3 (x* +2x + 3)?
(6x2) - (x* +2x +3) — (2x3 = 2) - (4x3 +2)
(x* +2x + 3)?

SloZena funkce

1
5 -(3x%*42) =

2 r_
(arctg(3x* + 2)) 1761 2)
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Regené priklady - podil

Podil

2x3 — 2 (23 =2) - (x* +2x +3) — (2x3 = 2) - (x* +2x + 3)
X*+2x+3 (x* +2x + 3)?
(6x2) - (x* +2x +3) — (2x3 = 2) - (4x3 +2)
(x* +2x + 3)?

SloZena funkce

1
5 -(3x%*42) =

2 r_
(arctg(3x* + 2)) 1761 2)
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Resené priklady - sloZena funkce

SloZena funkce

/
(arctg (X3 e3x3>> =
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Resené priklady - sloZena funkce

SloZena funkce

/ 1 /
(arctg (X3e3x3>> = <x3e3x3> =
1+ (X3€3X3)
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Resené priklady - sloZena funkce

SloZena funkce

/ 1 !
(arctg (X3e3x3>> = <x3e3x3> =
1+ (X3€3X3)
1 3y 33 3 (.33)
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Resené priklady - sloZena funkce

SloZena funkce

/ 1 !
(arctg (X3e3x3>> = <x3e3x3> =
1+ (X3€3X3)
1 3y 33 3 (.33)
1

— = (3x%.e3 X33 (348 /) =
1+ (x3e3’<3)2 ( (3)
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Resené priklady - sloZena funkce

SloZena funkce

/ 1 /
(arctg (X3e3x3>> = <x3e3x3> =
1+ (X3€3X3)

T+ (Xie3><3)2 (36 e - (36) =
- L (32 e +x* - e (3-3¢))
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Nerfesené priklady - podil a sloZend funkce

o Pr.1: () =

o PY. 2: (sm(x))/ =

cos(x)

/

e PY. 3: (arctg <e’r5 + \7/Iog5 (10e — 7r5>7rve 1+'n3+rre+23>> _
6
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Nerfesené priklady - podil a sloZend funkce

o Pr.1: () =

o PY. 2: (sm(x))/ =

cos(x)

/

e PY. 3: (arctg <e’r5 + \7/Iog5 (10e — 7r5>7rve 1+'n3+rre+23>> _
6
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Nerfesené priklady - podil a sloZend funkce

2

o Pr. 1: (e) =

o PY. 2: (sm(x))/ =

cos(x)

cos(x) - cos(x) — sin(x) - (— sin(x))

(cos(x))?

/
e PY. 3: (arctg <e’r5 + \7/Iog5 (10e — 7r5>7rve 1+'n3+rre+23>> _
6
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Nerfesené priklady - podil a sloZend funkce

2

o Pr. 1: (e) =

o PY. 2: (sm(x))/ =

cos(x)

cos(x) - cos(x) — sin(x) - (— sin(x))

(cos(x))?

/
e PY. 3: (arctg <e’r5 + \7/Iog5 (10e — 7r5>7rve 1+'n3+rre+23>> _
6

0
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o Ve

Derivace vysSich ¥adi - vyznam

@ Konvexnost a konkdvnost funkce

o f”(a) > 0, funkce je v bod& a konvexni
o f”(a) <0, funkce je v bod& a konkavni
e f"(a) =0, bod a je inflexnim bodem funkce

A

== =7 -

Konkavni oblast Konvexni oblast

Inf. bod }
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