
P.J., THMMU HU241: SHMATA & SUSTHMATA Ak. 'Eto 2015-16Hm/n�a: 13-03-2016 1o SÔnolo Ask sewn Par�dosh: 31-03-2016Oi ask sei parad�dontai sthn arq  tou maj mato th Pèmpth 31-03-2016,  , nwr�tera, sti¸re grafe�ou tou did�skonto, alli¸ den ja g�nontai dektè. Epishma�netai ìti oi ergas�ee�nai atomikè.'Askhsh 1.1: Ta parak�tw e�nai anex�rthta erwt mata:
(a) Sqedi�ste to x(t) = 4u(−t) + e− 2 t u(t) . E�nai enèrgeia   isqÔo, kai poia e�nai aut ?
(b) E�nai to s ma x[n] = j e j π n / 3 + sin ( π / 8 ) periodikì? An nai, poia h per�odì tou?'Askhsh 1.2: D�netai to sÔsthma diakritoÔ qrìnou me sqèsh eisìdou-exìdou thn:

y[n] =











−x[n] , n ≥ 1

0 , n = 0 .

x[n] , n ≤ −1

(a) E�nai to sÔsthma aitiatì?
(b) E�nai to sÔsthma grammikì?
(c) E�nai to sÔsthma qronik� anallo�wto?
(d) E�nai to sÔsthma eustajè?
(e) E�nai to sÔsthma antistrèyimo, kai, an nai, poio e�nai to ant�strofì tou?
(f) Poia e�nai h apìkrish tou sust mato se e�sodo x[n] = u[n] ?'Askhsh 1.3: Upolog�ste analutik� thn sunèlixh y(t) = x(t) ∗ h(t) , ìpou:

x(t) = u(t − 3) − u(t − 5) , h(t) = e−3tu(t) ,qrhsimopoi¸nta dhlad  th mejodolog�a pou bas�zetai ston majhmatikì tÔpo orismoÔ thsunèlixh. Sqedi�ste ta x(t), h(t), kai y(t), shmei¸nonta kr�sime timè stou �xone.Upolog�ste ep�sh th sunèlixh:
g(t) = (d x(t))/d t) ∗ h(t) .'Askhsh 1.4: Upolog�ste analutik� thn sunèlixh y[n] = x[n] ∗ h[n] , ìpou:

x[n] = 3nu[1 − n] , h[n] = u[n] .Sqedi�ste kai ta tr�a s mata (x[n], h[n], kai y[n]), shmei¸nonta kr�sime timè stou �xone.1



'Askhsh 1.5: Ta parak�tw e�nai anex�rthta:
(a) AnaptÔxte to s ma x(t) = − 2 cos ( 2 π t ) +

+∞
∑

n =−∞

(−1)n δ(t − n) se seir� Fourier,upolog�zonta kai sqedi�zonta tou ck .
(b) Jewr ste to periodikì s ma x(t) me per�odo 2, gia to opo�o isqÔei x(t) = t , entì toudiast mato [−1, 1]. Anaparast ste to w seir� Fourier, upolog�zonta kai sqedi�zon-ta tou suntelestè ck .'Askhsh 1.6: Ta parak�tw e�nai anex�rthta erwt mata:
(a) Upolog�ste ton ant�strofo metasqhmatismì Fourier, x(t) , tou: X(j Ω) =

6

Ω 2 − 2 Ω + 10
.

(b) Upolog�ste ton met/smì Fourier, X( j Ω ) , tou x(t) = t e−4 t cos(t) u(t) .'Askhsh 1.7: �'Estw èna sunduasmì apì dÔo G.Q.A. sust mata sundedemèna en pa-rall lw, me kroustikè apokr�sei:
h1(t) = δ(t) kai h2(t) =

sin (π t/4)

π t/4
,ant�stoiqa. An h e�sodo ston sunduasmì autìn e�nai èna s ma me suqnotikì perieqìmeno:

X(j Ω) =

{

1/2 , gia |Ω | < π/2

0 , alloÔ ,pou d�nei èxodo y(t) , upolog�ste ta oloklhr¸mata ∫

+∞

−∞
y(t) d t kai ∫

+∞

−∞
| y(t) | 2 d t .'Askhsh 1.8: 'Ena grammikì, qronik� anallo�wto (G.Q.A.) kai aitiatì sÔsthma suneqoÔqrìnou ikanopoie� thn ex�swsh

d2y(t)

d t2
+ 5

dy(t)

d t
+ 6 y(t) =

dx(t)

d t
+ 4 x(t)ìpou x(t) kai y(t) e�nai ta s mata eisìdou kai exìdou tou sust mato. Upolog�ste:

(a) Thn apìkrish suqnìthta tou sust mato, H(j Ω).
(b) Thn kroustik  apìkrish tou sust mato, h(t).
(c) Thn èxodo tou sust mato y(t), ìtan h e�sodo tou e�nai to x(t) = e−4 tu(t)− t e−4 tu(t).
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