
Integrály vybrané z úloh v MAT III

Př́ıpadné náměty či upozorněńı na nesrovnalosti sdělte laskavě F. Mrázovi (e-mail: Frantisek.Mraz@fs.cvut.cz)

Pro danou funkci f vypoč́ıtejte integrál
´
f(x) dx, resp.

´
f(y) dy. Určete intervaly, na nichž integrál

existuje. V hranatých závorkách je uveden výsledek.

1. f(x) =
1

2x
+

1

3x2
[

1

2
ln |x| − 1

3x
+ C, x ∈ (−∞, 0), x ∈ (0,+∞)]

2. f(x) =
x

x+ 2
[ x− 2 ln |x+ 2|+ C, x ∈ (−∞,−2), x ∈ (−2,+∞)]

3. f(x) =
1

3
√

(y + 4)2
[ 3 · 3

√
y + 4 + C, y ∈ (−∞,−4), y ∈ (−4,+∞)]

Integrace per-partes

4. f(x) = (4− 3x) ex [ (7− 3x) ex + C, x ∈ (−∞,∞)]

5. f(x) = lnx [ x lnx− x+ C, x ∈ (0,∞)]

6. f(x) = x2 lnx [
x3

3
lnx− 1

9
x3 + C, x ∈ (0,∞)]

Integrace substitućı

7. f(x) =
x√

x2 + 3
[

1

2

√
x2 + 3 + C, x ∈ (−∞,∞)]

8. f(y) =
ln y

y
[

1

2
ln2 y + C, y ∈ (0,+∞)]

9. f(y) =
1

y ln y
[ ln | ln y|+ C, y ∈ (0, 1), y ∈ (1,+∞)]

10. f(x) = x ex
2+1 [

1

2
ex

2+1 + C, x ∈ (−∞,∞)]

11. f(x) = sinx · ecos x [ −ecos x + C, x ∈ (−∞,∞)]

12. f(x) =
x ln(x2 + 1)

x2 + 1
[

1

4
ln2(x2 + 1) + C, x ∈ (−∞,∞)]

13. f(x) =
x

(x2 + 1) ln(x2 + 1)
[

1

2
ln
(
ln(x2 + 1)

)
+ C, x ∈ (−∞, 0), x ∈ (0,+∞)]

Integrály typu

ˆ
f ′(x)

f(x)
dx řeš́ıme substitućı f(x) = t

14. f(x) = tg x =
sinx

cosx
[ − ln | cosx|+ C, x ∈ (−π/2 + kπ, π/2 + kπ), k ∈ Z]

15. f(x) = cotg x =
cosx

sinx
[ ln | sinx|+ C, x ∈ (kπ, (k + 1)π), k ∈ Z]

Integrály při řešeńı exaktńı diferenciálńı rovnice, resp. soustavy nelineárńıch diferenciálńıch rovnic.
Ve výsledku uvedená funkce C(x), resp. C(y) je libovolná diferencovatelná funkce jedné proměnné.

16.

ˆ
y ln(1 + x2) dy [

1

2
y2 ln(1 + x2) + C(x)]

17.

ˆ
x y2

1 + x2
dx [

1

2
y2 ln(1 + x2) + C(y)]

18.

ˆ
x

1 + y2
dy [ x · arctg y + C(x)]

19.

ˆ ( π

4 cos2 x
− arctg y

)
dx [

π

4
tg x− x · arctg y + C(y)]
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