Math 218 — Assignment 7

Alex Cowan

Due 2024/11/11

1. Prove the following.
1.1) Z{af(t) +bg(t)} = aZ{f(D)} + bL{g(t)}.
1.2) Z{ey(t)}(s) = L{y}(s — a).

1.3) Z{y(at)} = L 2{y}(£) when a > 0. What goes wrong when a < 07

T a

1.4) 2{t"y()} = (-1)" f=L{y}-

1 t>c¢

1.5) f{]l{t>c}y<t - C)} = e_cs"iﬂ{y}? where ]l{t>5} = {0 otherwise

2. Solve the following differential equations using Laplace transforms.
2.1) y" + y = sin 2t with y(0) = 2 and y'(0) = 1.

sin(t) 7w<t<2m

2.2) 4y + 4y’ + 5y =
) 4y Y Y {0 otherwise

2.3) """ —y = 6(t—1)log(t+1) with y(0) = 3/'(0) = y’(0) = ¢y’ (0) = 0. Here 6 denotes the Dirac delta function.

2.4) y" +y =3 with y(0) = y/(0) = 0. Use the convolution theorem.

3. When y is infinitely differentiable everywhere it is the case that
dn n dk—ly
L——y(t) p =" L{y} =) s"7F
{ dtr y( )} s {y} = 5 dtk—1 t=0

What about when y is only piecewise infinitely differentiable?




