
Matemaatiline analüüs I
6. praktikum

Olgu X intervall (st. tõkestatud või tõkestamata lõik, poollõik või vahemik).
Olgu a ∈ X ◦ (sisepunkt), olgu f : X →R.

f ′(a)
def= lim

x→a

f (x)− f (a)

x −a
= lim

h→0

f (a +h)− f (a)

h
(f-ni f tuletis punktis a).

f diferentseeruv punktis a
def⇐⇒ f ′(a) ∈R.

Olgu f , g : X →R, olgu a ∈ X ◦.

Lause 5.2. f ja g dif-vad punktis a =⇒
{

f ± g on dif-v punktis a,
( f ± g )′(a) = f ′(a)± g ′(a).

Lause 5.3.
f dif-v punktis a,

λ ∈R
}

=⇒
{
λ · f on dif-v punktis a,
(λ · f )′(a) =λ · f ′(a).

Lause 5.4. f ja g dif-vad punktis a =⇒
{

f · g on dif-v punktis a,
( f · g )′(a) = f ′(a) · g (a)+ f (a) · g ′(a).

Lause 5.5.

f ja g dif-vad punktis a,
g (a) 6= 0

}
=⇒


f

g
on dif-v punktis a,(

f

g

)′
(a) = f ′(a) · g (a)− f (a) · g ′(a)

g (a)2 .

Olgu f : X →R, h : E →R, kusjuures f (X ) ⊂ E , a ∈ X ◦, f (a) ∈ E◦.
Lause 5.6 (liitfunktsiooni dif-vus).

f dif-v punktis a,
h dif-v punktis f (a)

}
=⇒

{
h ◦ f on dif-v punktis a,(
h ◦ f

)′ (a) = h′( f (a)) · f ′(a).

Olulisi tuletisi:

c ′ = 0 (c ∈R) (sin x)′ = cos x (sh x)′ = ch x
x ′ = 1 (cos x)′ =−sin x (ch x)′ = sh x(

1

x

)′
=− 1

x2 , x 6= 0 (tan x)′ = 1

cos2 x
, x 6= (2k ±1)π (th x)′ = 1

ch2 x

(
p

x)′ = 1

2
p

x
, x > 0 (cot x)′ =− 1

sin2 x
, x 6= kπ (cth x)′ =− 1

sh2 x

(xa)′ = axa−1 (arcsin x)′ = 1p
1−x2

, |x| < 1 (arsh x)′ = 1p
1+x2

(ex )′ = ex (arccos x)′ =− 1p
1−x2

, |x| < 1 (arch x)′ = 1p
x2 −1

, x > 1

(ax )′ = ax ln a (arctan x)′ = 1

1+x2 (arth x)′ = 1

1−x2 , |x| < 1

(ln |x|)′ = 1

x
, x 6= 0 (arccot x)′ =− 1

1+x2 , (arcth x)′ = 1

1−x2 , |x| > 1

(loga |x|)′ =
1

x ln a
, x 6= 0


