Usando la trasformata di Laplace risolvere i problemi di Cauchy:
1. 3y" — 6y + 4y = 4Hy(1), y(0)=1, ¢(0)=1.

Sols (1) = ' cos e+ Halt) |1+ ¢ (ﬁsm ! J; o2

2. 4y + 4y +y = Hy(t)(t — 3)% 2, y(0) =1,
Sol.: y(t) = e '/?

y'(
> + H3 — 3)te2 ()

/\

3. 2y —y —y=40(t—-3) - Hs(t), y(0)=1, ¥'(0)=1.
Sol.: y(t) = €' + Hs(t) [t — 322073 4 et_g]

4.9y =6y +y=2H, ()3, y(0)=1, y(0)=1.

5.3y 4+ 12y + 13y = 30(t — 1) + 13H,(t),  y(0) =1, ¢ (0)=—2.

t t—1 t—1 1
Sol.: y(t) = e * cos —= + Hy (¢ {1 — (cos —V/3sin —) e 201

6. 3y//—|—2y/_y:55(t—2)+H2(t), y(()) =1, y/(()) - _1
Sol.: y(t) = e™" + Ha(t) [Ze%@—?) e 72

7. 9y” + 12y/ + 4y = 6H5(t)(t — 5)@_%('5—5)7 y(()) =1, y/(()) -1
t 1
Sol.: y(t) = (1 - 5) e+ g0t - 5)3e~3(9)

8. 3y — 18y + 28y = 28H4(t) — 65(t —4),  y(0)=1, ¢'(0) = —3.

t t—4 t—4
Sol.: y(t) = €3 cos — + H,(t [1— 3(t—4) <cos —l—\/gs' —)}
y( ) € \/§ 4( ) e \/§ n \/§

9. 4y’ =12y +9 = 20Hs(t)(t —5)%3D, y(0) =1, y(0)=2.
1
Sol.: y(t) = (2 + 2t) et + 6H5(t)(t _ 5)5€%(t75)

10. 4y" — Ty — 2y = 100(t — 3) — 2H;(¢), y(0)=1, ¢(0)=2.
Sol: y(t) = e + Ha(t) [1 e (G 62“—3)]
11. o + 4y = (1 — Hy(t)), y(0) =3, ¢(0)=-2.
Sol.: y(t) = 3cos2t —sin2t + (1 — cos2t) + +(1 — cos2(t — 4)) Hu(t)
12. ' — 2y +y = te, y(0) =0, ¥'(0)=0. Sol.: y(t) = &t
13. y" — 4/ +4y—35(t—1)+6(t—2) y(0)=1, ¢(0)=1.
Sol.: y(t) = (1 —t)e* +3(t — 1) Hy(t)e* "V + (¢ — 2) Ha(t)e* =2
1



14y + 2 +y=2(t—3)Hs(t), y(0)=2, y(0)=L
Sol: y(t) = (2+ 3)e™" + 2H3(t)[(t — 5) + (¢ — D)e~ =9
15. y// + y/ +y= 1+ eft’ y(O) =3, y'(O) — 5

Sol.: y(t) =1+e "+ <cos Ly \/ig sin \/7525) e7t/?

16. ¥ +2y +y=e"t+3(t—1), y(0) =0, v/( 0.
Sol.: y(t) = 3t +3(t—1)e "D ¢t >1
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17. y" +y = (1 — Hyyo(t)) cost, y(0) =3, ¢(0)=-1.

Sol.: y(t) = (t — %) sint — cost
18. 3" +y = sint, y(0) =1, ¢(0)=2. Sol.: y(t) = cost + 2sint — 1tcost
19. y" +y =sint +(t — m), y(0) =0, ¥(0)=0.

Sol.: y(t) = 3(sint — tcost) — H,(t)sint

20. y' =2y +y=[Hi(t) — Ho(t)]t,  y(0)=0, ¢(0)=1.
Sol.: y(t) =tel + Hy(t)[2 +t + (2t — 5)e! 1] — Hy(t)[1 +t + (2t — 7)e'7?]

Risolvere i seguenti problemi di Cauchy:

1.y = ?ﬁ#, y(0) = —1 Sol: y(z) = —Va3 + 222 + 2x + 1
2.y + %y = g, y(0) =2 Sol: y(z) =3 — e /2
3.y = 31‘2_’}#, y(0) = =2 Sol: y(x) = —\/g(w?’ + 22+ 2z + 14)
4.y — g =e ", y(0) = —1 Sol: y(z) = —2e™" — 1e7"/2
5. y" + 5y + 6y = 6, y(0)=1, %(0)=3 Sol y = 972 — Te™3% 41
6. y = 45634_5#, y(0) =1 Sol: y(x) = \/é(x“ + 2% + 22 + 2)
7.y + %y = g, y(0) =4 Sol: y(x) = 3 + e~/2
8. ¢y = 43734_3#, y(0) =2 Sol: y(x) = \/g(ﬁ’ + 222 4 22 4 6)
9. y — % =e 7, y(0) =1 Sol: y(z) = —ge‘” + 2/

10. ¢ + 3y + 2y = 2, y(0)=—1, 4/(0)=-3  Sol: y(xr) = —Te " +5e 2 +1

N.B: LE SOLUZIONI NON SONO GARANTITE!!
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