Matematika 1 — 5.cviCenie
priprava



Asymptoty funkcie

Jednostranné limity:

limita pre x iduce k a sprava lim f(x)
xX—a

limita pre x iduce k a zlava lim f(x)
xX—a
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Asymptota je priamka, ktora opisuje spravanie sa krivky.

Asymptota bez smernice (ABS): vypoCitame jednostranné limity v bode nespojitosti
X, (bod v ktorom funkcie nie je definovana), ak vyjdu nevlastné Cisla +oo (staCi jedna z
limit rovna +oo, potom funkcia ma ABS)

]im+f(x) = 400 lim_f(x) = +o00

X—Xg X—=Xg

potom ABS je x = X,




Asymptota so smernicou (ASS): priamka y=kx + q

k = lim Lx) qg= lim [f(x) — kx]

xX—>too X xX—+00

vypocCitame k, g, ak vyjdu vlastné Cisla, potom

ASSjey=kx+q,,y=kx+q,

y=kx+q T




Derivacia funkcie

Oznacenie derivacie funkcie v bode x,: f "(x,)

Pravidla pre vypocet derivacie funkcie:
cf(x)]' =cf'(x) ceR

f(x) +g(x)]" = f'(x) + g'(x)
f(x)g(x)] = F'(x)9(x) + f(x)g’'(x)
f(x) ]' _ F(x)g(x) — f(x)g'(x)

9(x) 9%(x)
[1(g(x)]" = F(g(x))g'(X).

()0 [ = [eehmr @]

Napriklad:
(2x)’
(2x? + 5 — arcsinx)’
(x.Inx)”’

3x 1\,
sin x

(In sin 2x)’

(sinx)* = [eX.ln(sin x)],



Derivacie elementarnych funkcii:

Q

c]' =0 [x']' =1
X =ax* 1, acR

sin X]" = cos x

cos X]' = —sinx
. 1
te x|’ =
tg X] cosZ X
’

cotg x|' = —
[cote X] sin® x
[arcsin x]" = 1

V1 —x?

o

1
arccos X|' = —
recosXl =~
. 1
arctg x|’ =
arctg X" = - Y
arccotg x| = — 1
LEK']F _ Ex
a¥] =a*Ina
_ 1
Inx]' = —

' X
, 1
[log, x| =

XIlna



Ukazky pouzitia:

[c] =0 c — konStanta, bez x v zapise
(2)=0
(=8)'=0
(In5)"=0
(%)’ =0
(1002) = 0

&)

[cf(x)] = cf'(x) c€R

(2x)" = 2x’

(=8.Inx) "= —-8.(Inx)’
(30.sinx )" = 30. (sinx )’

1 x'_1 X\’
50¢ | T507)

x) =ax* 1, acR

%] = 1

| 2*nie je typ x¢ !

(x3) = 3x371 = 3x2
(2x) = 2x = 2.1 =2

Uprava vyrazov na mocninovy tvar

1
(7) =

(\/F) T = (x%)




Ukazky pouzitia:

[F()g(x)]" = F'(x)g(x) + f(x)g'(x)

(sinx.Inx)" = (sinx) ".Inx + sinx . (Inx)’

(e*.x3) = (e¥).x3 + e*. (x3)

((x + 1).tgx)’ =(x+1).tgx+ (x+1).(tgx)’

Toto nederivujeme ako sucin funkcii:
(B(x+5)) =3.(x+5)

(2.cotgx)" = 2(cotg x)’

In x

(F) =3-(nxy

(

[f(x)]' _ f(x¥)9(x) - f(x)g'(x)

9(x) g (x)
Inx\, (nx).x*>—Inx.(x*)’
e

(x)".cosx —x.cosx)’

X ’
(cos x) B (x?)>?

arctgx), (arctgx)’.3/x —arctgx.3/x)’
x ) (¥V/x)?

Toto nederivujeme ako podiel funkcii:
Inx\, 1 ,
(57) =3 )

(&) =36

( ! ) = (sinx~1)’

sin x
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     lim  x →  a + ⁡  f ( x )


     lim  x →  a − ⁡  f ( x )


   𝟐 −


   𝟐 +


  ←


  →


  𝟐


  ± ∞  


  ± ∞


     lim  x →  x 0 + ⁡  f  ( x ) = ± ∞


     lim  x →  x 0 − ⁡  f  ( x ) = ± ∞


    k =  lim  x → ± ∞ ⁡    f  ( x ) x


    q =  lim  x → ± ∞ ⁡   [ f  ( x ) − k x ]


   ( 2 x ) ´


   x 2 + 5 −  arcsin ⁡  x ) ´


  ( x .  ln ⁡  x ) ´


   (   3 x   sin ⁡ x ) ´


   ln ⁡   sin ⁡  2 x ) ´


     sin ⁡ x ) x =  [  e  x .  ln ⁡  (  sin ⁡  x ) ] ´


   [  𝒙 𝟏 ] ´ = 𝟏


   (  x 3 ) ´ = 3  x  3 − 1 = 3  x 2


   ( 2 x ) ´ = 2 x ´ = 2 . 1 = 2


   (  1   x 2 ) ´ =  (  x  − 2 ) ´


   (   x 3 ) ´ =  (  x   3 2 ) ´


   (  1   x 5 ) ´ =  (  x  −  1 5 ) ´


  c − kon š tanta ,   bez   x   v   z á pise


   


   ( 2 ) ´ = 0


   ( − 8 ) ´ = 0


   ( ln   5 ) ´ = 0


   (  e 8 ) ´ = 0


   (  100 2 ) ´ = 0


   (  1 50 ) ´ = 0


   ( 2 x ) ´ = 2 x ´


  ( − 8 .  ln ⁡  x ) ´ = − 8 .   ( ln ⁡  x ) ´


   ( 30 .  sin ⁡  x   ) ´ = 30 .   (  sin ⁡  x   ) ´


   (  1 50  e x ) ´ =  1 50   ( e x ) ´


   2 x n i e   j e   t y p    x 𝛼   !


   [  𝒙 𝟏 ] ´ = 𝟏


   (    ln ⁡ x   x 2 ) ´ =     ( ln ⁡  x ) ´ .  x 2 −  ln ⁡ x .   ( x 2 ) ´    (  x 2 ) 2


   (  x   cos ⁡ x ) ´ =    ( ⁡  x ) ´ .  cos ⁡ x − x .  cos ⁡ x ) ´    (  x 2 ) 2


   (    arctg ⁡ x   x 5 ) ´ =     ( arctg ⁡  x ) ´ .  x 5 −  arctg ⁡ x .  x 5 ) ´    (  x 5 ) 2


   (    ln ⁡ x 2 ) ´ =


   1 2   ( ln ⁡  x ) ´


   (  3   x 5 ) ´ =


  3  ( ⁡   x  − 5 ) ´


   (  1   sin ⁡ x ) ´ =


   ( ⁡     sin ⁡ x  − 1 ) ´


   


   (  sin ⁡ x .  ln ⁡ x ) ´ = (  sin ⁡  x ) ´ .  ln ⁡  x +  sin ⁡  x   .   (  ln ⁡  x ) ´


   (  e x .  x 3 ) ´ =  (  e x ) ´ .  x 3 +  e x .   ( x 3 ) ´


   (  ( x + 1 ) .  tg ⁡ x ) ´ =  ( x + 1 ) ´ .  tg ⁡ x +  ( x + 1 ) .   ( tg ⁡  x ) ´


   ( 3 ( x + 5 ) ) ´ = 3 . ( x + 5 ) ´


   ( 2 . cotg   x ) ´ = 2  ( cotg   x ) ´


   (    ln ⁡ x 2 ) ´ =


   1 2 . (  ln ⁡  x ) ´

