Seminar 1

Primitivele functiilor rationale

Toate integralele sunt de forma [ % dx, unde P, @ sunt polinoame cu coeficienti reali.

Sa se calculeze integralele:
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2 SEMINAR 1. PRIMITIVELE FUNCTIILOR RATIONALE

Indicatii si raspunsuri

1.1. Se integreaza cu formula [ z*dz = “j::rll +C , a # —1. Obtinem
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1.3. Se foloseste formula generala [ J;/((;)) de =In|f(z)|+C. Rezulta I = In|z —2|| = —In2.
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1.6. Folosim formula [ —=— dz = L arctgZ, a # 0. Obtinem
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1.7. Fiindca expresia de gradul 2 de la numitor nu are radacini reale, facem un patrat perfect
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1.8. Fiindcd (222 + z + 1)’ = 4z + 1, desfacem integrala in doud
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Pentru a doua integrala folosim forma canonica az? 4+ br 4+ c=a [(3: + %)2 — ﬁ} . Obtinem
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1.9. Fiindca polinomul de la numarator are gradul mai mare decat cel de la numitor, facem

impartirea de polinoame. Se obtine catul z? + x + 4 si restul 422 + 162 — 8. Cu teorema
impartirii cu rest D = I - C'+ R, rezulta

2° + ot — 8 = (2° — da) (2 + v+ 4) + 42 + 162 — 8.
Asadar,
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Pentru ci 2% — 4r = z(2? — 4) = z(z — 2)(z + 2) putem face descompunerea in fractii simple
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Inmultind cu numitorul comun z(z — 2)(z + 2), rezult’
42 + 162 — 8 = A(x — 2)(z + 2) + Bx(z + 2) + Ca(x — 2).

Dand valoarea lui x = 0, obtinem A = 2. Pentru x = 2, avem B = 5, iar pentru x = —2 se
obtine C' = —3. Deci
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1.10. Expresia de sub integrala se descompune

In final,
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1.11. Scriem
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Folosim integrarea prin parti. Avem
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Probleme suplimentare
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