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Signals & Transforms — TEST 1
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(part of AM module 4 — 201800138)

The solutions of the exercises should be clearly formulated. Moreover, in all cases you
should motivate your answer! You are not allowed to use a calculator.

1. Let f€R, and consider the complex function f () with period T = 1 that equals

(a) Show that the complex Fourier coefficients f; equal

(b) For which g, t € R does the Fourier series equal f(t).

f(f) — eizﬂﬁf

for te[0,1).

fi = e™P B ginc(n(B - k).

(c) Determine the generalized derivative of f(¢) for all 7 € R.

(d) Suppose f is not an integer. Use Parseval to compute Z

= 1

St =k

2. Determine the convolution of f(¢) =1(t+1)+8&(t+2) and g(t) =e~ " 1(t—1).

3. What is the definition of a Hilbert space?

4. Let €([-2,2];R) denote the normed vector space of continuous functions f :
[-2,2] — R with norm || fll; = [%, |f()ldt.

(a) Show that this is indeed a norm on €([-2,2];R).

(b) Let A be the linear mapping A: %6 ([-2,2];R) — R defined as

2
Mﬁ:f;ﬂ—nﬂnm.

On €([-2,2];R) we use as norm || f|;, and on R we use as norm the abso-

lute value. Determine the operator norm || Al|.
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542+2+2

444

Test grade is 1 + 9p/ pmax



Property

Condition

Sifting [5.6(t=Db) f(Hdt = f(b)

F(0)o(t-b)=f(b)o(t—b)

Convolution | (f *8)(t) = f(1)

Scaling dlat—b) = l_;_la(r_.il

a

Sl 8@ dr =1(1)

f(t) continuous at t = b

f(t) continuous at t = b

t#0

Property Time domain: f(1)

Frequency domain: fj

Linearity af(t)+Pg(r)

Time-shift T-=1), GeR
Time-reversal f(=1)
Conjugation i

Frequency-shift | e™! (), (neZ)

afi+ P8k
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