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Ex. 20 Calculate the following convolutions:
a) 0 %6, 0 is the Heaviside function,
b) O(z) * (z°0(x)),

c) 0 % X[ap, Where Xy (z) = {

function of the segment [a, b],

L,
07
d) Xa,b] * X[e,d]s

e) e Il x elol,

f) (2%0(z)) * (sinz(x)),

g) (Smx@( )) * (sinhz 0(x)),
) e

)

—a;v —aac2

h ,a >0,
i <a—\x|>*e<a—\x|>

r—1,
i) Xias*A, where A(z) == { 1 -z,
0,

impulse.

x € [a,b], . L

v ¢ ab is the indicator
x € [—1,0],
z €[0,1], isthe triangular
z ¢ [-1,1]

Ex. 21 With the help of the results of the previous task, find the following
convolutions without calculating integrals:

e—lo=21 4 o—lol,

% (—2aze™"*"), a > 0,
ze™ ") % (ze™*"), a > 0,

x* 44z +4)0(x)) * (sinzd(x)),
2?2 — 22+ 1)0(x)) * (cos z6(x)),
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Ex. 22 Let f € L1(R). Prove:

a

b

is even if and only if f is even;

is odd if and only if f is odd;

d) ifif 1R — R then f(\) = —F(=A);
flt) = (t)thenf:R—>]R;
1)
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¢) if f : R — R then f(A) = f(=\);
)
) if
) if

—f(~t) then if : R — R.

Ex. 23 Find the Fourier transform fof the following functions f:
a) f(t) = Xap(t),

Ex. 24 Prove the following properties of the Fourier transform:
a) Rescaling: ]@(}\) = ﬁf(%) for any a € R\ {0}.
b) Shift versus “damping”: f(T%—\a)()\) = ¢ f(A) for any a € R.
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c) “Damping” versus shift: eWt)(A) = f(A+a) for any a € R.



