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Introduction to PDEs

1. Let
nxr+n, —=<x<0,
Q, =< —n*z+n, 0<x§%,
0, otherwise.
Prove that

/R Qu(@)élx)dz — (0,6), Yo € D.

2. Verify the following equalities in the sense of distribution
(a) p(x)d'(x) = —p'(0)0(x) + p(0)d'(x),
(b) 267 (x) = —md"~(x),
() * &m0t () = (~1)"mlé(),
(d) (H(z)p(x))" = 6(x)p(0) + H(z)o (x),

where H(x) is the Heaviside function and p € C*(R).
3. * Calculate the following weak derivatives

(a) (H(z)e")"

2%, o] <1,

) Sl where o) = { ¢ f515

4. * Find the Fourier transform of Delta function d,(z) = 6(z — a), where a € R.
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