
Matematica 2, Steger — Le antiderivate delle funzioni razionali I

Una funzione razionale è il rapporto fra due polinomi, ad esempio
f(x) = (x5 + 2x3 + 2x2 + 1)/(x4 − x2 + 1). È sempre possibile calcolare la prim-
itiva di una funzione razionale. Effettivamente, è sempre possibile scrivere una
qualsiasi funzione razionale come la somma, con coefficienti costanti, di funzioni
relativamente semplici. Le funzioni relativamente semplici da usare sono:
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Ecco le primitive di tutte queste funzioni relativamente semplici, tranne le ultime
due. ∫
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1. Controllare la validità delle primitive sopra.

2. Calcolare le primitive di
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Per le ultime due funzioni relativamente semplici, si usa l’identità tg2 t+1 = sec2 t
insieme con l’algebra.
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A
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La seguente sostituzione:
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sec2 t dt

mette in gioco l’espressione tg2 t+ 1:
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=
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Quindi:∫
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∫
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√
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=
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∫
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t
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∫
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√
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∫
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)
3. Svolgere i calcoli corrispondenti per:∫
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dx e

∫
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dx

Risposte:
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5

16
sen t cos t+

5

16
t

)



3

Occorre esprimere questi esiti in termini di x invece di t.
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=

√
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)
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4AC −B2

t = arctg

(
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)
sec2 t =

4A2x2 + 4ABx+B2

4AC −B2
+ 1 =
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=
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=
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=

√
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2
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√
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2
√
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=
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2
√
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Quindi∫
1
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dx =
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t =
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4AC −B2
arctg

(
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)

∫
1
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dx =
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(
1

2
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2
t

)
=
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√
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(
2Ax+B√
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4. Svolgere i calcoli corrispondenti per:∫
1

(Ax2 +Bx+ C)3
dx e

∫
1

(Ax2 +Bx+ C)4
dx

Mettendo ∆ = 4AC −B2, le risposte sono:
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+
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∆

)
e

1

3∆

2Ax+B

(Ax2 +Bx+ C)3
+
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∆
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5. Usare le formule calcolate sopra e calcolare:∫
1

x2 + 1
dx

∫
1

(x2 + 1)2
dx

∫
1

(x2 + 1)3
dx∫

1

x2 + 25
dx

∫
1

(x2 + 25)2
dx

∫
1

(x2 + 25)3
dx∫

1

x2 + 4x+ 5
dx

∫
1

(x2 + 4x+ 5)2
dx

∫
1

(x2 + 4x+ 5)3
dx∫

1

5x2 + 4x+ 1
dx

∫
1

(5x2 + 4x+ 1)2
dx

∫
1

(5x2 + 4x+ 1)3
dx


