Problem-Solving Session

Convolutions

Jaime Laviada (Uniovi)

Jaime Laviada

Area de Teoria de la Sefial y Comunicaciones
Universidad de Oviedo

Problem-Solving Session

1/5



Exercise 1: Properties of the distributions Exercise 1: Properties of the distributions

Exercise 1: Properties of the distributions

Two distributions D;(x) and Dy(x) are equal if

/_O:O g(x)D1(x)dx = /_O:Og(x)Dz(x)dx, Vg(x).

According to the previous definition, prove the next properties:

f(x)d(x —x0) = f(x0)0(x —x0)

f(x)0'(x —xp) =
f(x0)d"(x —x0) — f'(x0)(x — x0)

x¢'(x) = =d(x)

f(x)xd'(x—x0) = f'(x —x0)
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Exercise 2: Sequence of functions Exercise 2: Sequence of functions

Exercise 2: Sequence of functions

(Based on exercise 4.6 from the book by Emilio Gago Vol. ST-II)

Analysis of §(x) and u(x):

a) Taking into account the shape of tanx, find a function pa(x) such that
d(u(x),lima_opa(x))=0.

b) Tailor a sequence of functions p,(x) such that
d(u(x),limp—00 pa(x)) = 0.

c) Taking into account the relation between d(x) and u(x) find a new
function ga(x) from pa(x) such that it enable us to model the
distribution d(x) when it approaches zero, i.e., A — 0.

d) Find a sequence of functions defining the first derivative of d(x), i.e.,
9'(x)
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Exercise 2: Sequence of functions Exercise 2: Sequence of functions

Exercise 2: Sequence of functions
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Exercise 2: Sequence of functions Exercise 2: Sequence of functions

Exercise 2: Sequence of functions
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