
HU215: 2η Seir� Ask sewn
4 MartÐou 2009

Par�dosh: 11 MartÐou 2009
AporÐec:yannis@csd.uoc.gr

1. 'Estw ìti to pragmatikì kai periodikì me perÐodo T0 s ma x(t) anaptÔssetai se seir� Fourier

wc:

x(t) =
∞∑

k=−∞
Xke

j2πkf0t

ìpou f0 = 1/T0. Pwc ja anaptÔssetai to s ma x(−t) kai x(t− t0)?

2. DeÐxte ìti to �rtio, xe(t), kai perittì, xo(t) mèroc tou periodikoÔ me perÐodo T0 s matoc, x(t),

anaptÔssetai se seir� Fourier wc:

xe(t) =
∞∑

k=−∞
|Xk| cos (]Xk)e

j2πkf0t

xo(t) =
∞∑

k=−∞
|Xk| sin (]Xk)e

j(2πkf0t+π/2)

ìpou ]Xk shmaÐnei h f�sh thc sunist¸sac Xk.

3. 'Eqoume deÐxei ìti to periodikì s ma:

x(t) =





A 0 ≤ t < T0/2

−A T0/2 ≤ t < T0

anaptÔssetai se seir� Fourier me suntelestèc

Xk =





2A
jπk

k peritt�

0 k �rtia

DeÐxte ìti to s ma x(t− T0/4) gr�fetai wc:

x(t− T0/4) =
2A

π

∞∑

k=0

(−1)k+1

2k + 1
cos (2π(2k + 1)f0t)

4. 'Estw ìti èna pragmatikì s ma èqei perÐodo T0 = 8s kai oi mìnoi mh mhdenikoÐ ìroi tou

anaptÔgmatìc tou se seir� gia k > 0 Fourier eÐnai X1 = j kai X5 = 2.

Na gr�yete to s ma qrhsimopoi¸ntac to monìpleuro an�ptugma se seir� Fourier.
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5. DeÐxte ìti gia èna pragmatikì periodikì kai perittì s ma, to opoÐo anaptÔssetai se seir�

Fourier me suntelestèc Xk, isqÔei:

Xk = −X−k

6. 'Estw ìti èna pragmatikì periodikì s ma me perÐodo T0 (x(t + T0) = x(t)) anaptÔssetai se

seir� Fourier wc:

x(t) = X−1e
−j2πf0t + X0 + X1e

j2πf0t

GnwrÐzoume ìti to s ma pou anaptÔssetai se seir� Fourier kai èqei suntelestèc

Yk = e−j πk
2 X−k

eÐnai èna perittì s ma, kai ìti:
1

T0

∫ T0

0

|x(t)|2dt =
1

8

D¸ste tic pijanèc morfèc tou x(t).
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