
Pan.JessalÐac, THMMU HU241: SHMATA & SUSTHMATA Ak.'Etoc 2013-14
10-04-2014 Prìodoc Jèmata A

Onoma/numo: Upograf :

AM: Ex�mhno: Arijmìc difÔllwn:

PARATHRHSEIS: Kleist� biblÐa & shmei¸seic. Kleist� kinht�, ektìc jranÐwn.

Jèma 1: (30%) [To er¸thma (c) eÐnai anex�rthto apì ta (a, b)]

• DÐnetai to s ma: x(t) = δ(t) + 2 e− 2 t u(t− 1) .

(a) Sqedi�ste to s ma, kai aposunjèste to wc �jroisma enìc �rtiou kai enìc perittoÔ
s matoc, epÐshc sqedi�zontac ta.

(b) EÐnai to s ma x(t) − δ(t) isqÔoc   enèrgeiac kai poia eÐnai h isqÔc kai enèrgei� tou?

• DÐnetai epÐshc to s ma x[n] = [ cos ( 3 n − π/3 ) ] 2 .

(c) EÐnai to s ma periodikì, kai an nai, poia eÐnai h jemeli¸dhc perÐodìc tou?

Jèma 2: (20%) Ta parak�tw eÐnai anex�rthta erwt mata. Apant ste analutik�:

(a) EÐnai to sÔsthma me sqèsh eisìdou/exìdou y(t) = x ( sin(t) ) aitiatì?

(b) EÐnai to sÔsthma me sqèsh eisìdou/exìdou y[n] = 2
∑ n

k=−∞x[k] antistrèyimo, kai an
nai, poio eÐnai to antÐstrofì tou?

Jèma 3: (25%) UpologÐste analutik� thn sunèlixh y[n] = x[n] ∗ h[n] , ìpou:

x[n] = (1/2)n u[n] , h[n] = u[n− 1] ,

qrhsimopoi¸ntac dhlad  th mejodologÐa pou basÐzetai ston majhmatikì tÔpo orismoÔ thc
sunèlixhc. Sqedi�ste ta x[n], h[n], kai y[n], shmei¸nontac krÐsimec timèc stouc �xonec.

Jèma 4: (25%) BreÐte thn kroustik  apìkrish tou eustajoÔc grammik� qronik� analloÐw-
tou sust matoc pou perigr�fetai apì th diaforik  exÐswsh eisìdou/exìdou:

d 2 y(t)

d t 2
+ 3

d y(t)

d t
+ 2 y(t) = 3

d x(t)

d t
+ 4 x(t) .
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Pan.JessalÐac, THMMU HU241: SHMATA & SUSTHMATA Ak.'Etoc 2013-14
10-04-2014 Prìodoc Jèmata B

Onoma/numo: Upograf :

AM: Ex�mhno: Arijmìc difÔllwn:

PARATHRHSEIS: Kleist� biblÐa & shmei¸seic. Kleist� kinht�, ektìc jranÐwn.

Jèma 1: (30%) [To er¸thma (c) eÐnai anex�rthto apì ta (a, b)]

• DÐnetai to s ma: x(t) = δ(t) + e t u(− t− 1) .

(a) Sqedi�ste to s ma, kai aposunjèste to wc �jroisma enìc �rtiou kai enìc perittoÔ
s matoc, epÐshc sqedi�zontac ta.

(b) EÐnai to s ma x(t) − δ(t) isqÔoc   enèrgeiac kai poia eÐnai h isqÔc kai enèrgei� tou?

• DÐnetai epÐshc to s ma x(t) = [ cos ( 2 t − π/6 ) ] 2 .

(c) EÐnai to s ma periodikì, kai an nai, poia eÐnai h jemeli¸dhc perÐodìc tou?

Jèma 2: (20%) Ta parak�tw eÐnai anex�rthta erwt mata. Apant ste analutik�:

(a) EÐnai to sÔsthma me sqèsh eisìdou/exìdou y[n] = 3 x [ n ] + 2 grammikì?

(b) EÐnai to sÔsthma me sqèsh eisìdou/exìdou y(t) = [ cos ( 3 t ) ] x(t) eustajèc?

Jèma 3: (25%) UpologÐste analutik� thn sunèlixh y(t) = x(t) ∗ h(t) , ìpou:

x(t) = e 2 t u(−t) , h(t) = u(t− 1) ,

qrhsimopoi¸ntac dhlad  th mejodologÐa pou basÐzetai ston majhmatikì tÔpo orismoÔ thc
sunèlixhc. Sqedi�ste ta x(t), h(t), kai y(t), shmei¸nontac krÐsimec timèc stouc �xonec.

Jèma 4: (25%) BreÐte thn kroustik  apìkrish tou eustajoÔc grammik� qronik� analloÐw-
tou sust matoc pou perigr�fetai apì th diaforik  exÐswsh eisìdou/exìdou:

d 2 y(t)

d t 2
+ 4

d y(t)

d t
+ 3 y(t) = 3

d x(t)

d t
+ 7 x(t) .
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Pan.JessalÐac, THMMU HU241: SHMATA & SUSTHMATA Ak.'Etoc 2013-14
10-04-2014 Prìodoc Jèmata G

Onoma/numo: Upograf :

AM: Ex�mhno: Arijmìc difÔllwn:

PARATHRHSEIS: Kleist� biblÐa & shmei¸seic. Kleist� kinht�, ektìc jranÐwn.

Jèma 1: (30%) [To er¸thma (c) eÐnai anex�rthto apì ta (a, b)]

• DÐnetai to s ma: x[n] = δ [ n + 1 ] + 2 u [ n− 2 ] .

(a) Sqedi�ste to s ma, kai aposunjèste to wc �jroisma enìc �rtiou kai enìc perittoÔ
s matoc, epÐshc sqedi�zontac ta.

(b) Prìkeitai gia s ma isqÔoc   enèrgeiac kai poia eÐnai h isqÔc kai enèrgei� tou?

• DÐnetai epÐshc to s ma x(t) = EV { cos ( π t ) u(t) } , ìpou me EV { • } sumbolÐzoume to
�rtio mèroc tou s matoc.

(c) EÐnai to s ma periodikì, kai an nai, poia eÐnai h jemeli¸dhc perÐodìc tou?

Jèma 2: (20%) Ta parak�tw eÐnai anex�rthta erwt mata. Apant ste analutik�:

(a) EÐnai to sÔsthma me sqèsh eisìdou/exìdou y(t) = x ( cos(t) ) aitiatì?

(b) EÐnai to sÔsthma me sqèsh eisìdou/exìdou y[n] = n x[ 2 n ] eustajèc?

Jèma 3: (25%) UpologÐste analutik� thn sunèlixh y[n] = x[n] ∗ h[n] , ìpou:

x[n] = (1/3)n u[n− 1] , h[n] = u[n] ,

qrhsimopoi¸ntac dhlad  th mejodologÐa pou basÐzetai ston majhmatikì tÔpo orismoÔ thc
sunèlixhc. Sqedi�ste ta x[n], h[n], kai y[n], shmei¸nontac krÐsimec timèc stouc �xonec.

Jèma 4: (25%) BreÐte thn kroustik  apìkrish tou eustajoÔc grammik� qronik� analloÐw-
tou sust matoc pou perigr�fetai apì th diaforik  exÐswsh eisìdou/exìdou:

d 2 y(t)

d t 2
+ 3

d y(t)

d t
+ 2 y(t) = 3

d x(t)

d t
+ 5 x(t) .
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Pan.JessalÐac, THMMU HU241: SHMATA & SUSTHMATA Ak.'Etoc 2013-14
10-04-2014 Prìodoc Jèmata D

Onoma/numo: Upograf :

AM: Ex�mhno: Arijmìc difÔllwn:

PARATHRHSEIS: Kleist� biblÐa & shmei¸seic. Kleist� kinht�, ektìc jranÐwn.

Jèma 1: (30%) [To er¸thma (c) eÐnai anex�rthto apì ta (a, b)]

• DÐnetai to s ma: x[n] = δ [ n− 1 ] + 4 u [−n− 2 ] .

(a) Sqedi�ste to s ma, kai aposunjèste to wc �jroisma enìc �rtiou kai enìc perittoÔ
s matoc, epÐshc sqedi�zontac ta.

(b) Prìkeitai gia s ma isqÔoc   enèrgeiac kai poia eÐnai h isqÔc kai enèrgei� tou?

• DÐnetai epÐshc to s ma x[n] = OD { sin ( π n/ 2 ) u[n] } , ìpou me OD {• } sumbolÐzoume
to perittì mèroc tou s matoc.

(c) EÐnai to s ma periodikì, kai an nai, poia eÐnai h jemeli¸dhc perÐodìc tou?

Jèma 2: (20%) Ta parak�tw eÐnai anex�rthta erwt mata. Apant ste analutik�:

(a) EÐnai to sÔsthma me sqèsh eisìdou/exìdou y[n] = n 2 x [ n + 1 ] grammikì?

(b) EÐnai to sÔsthma me sqèsh eisìdou/exìdou y(t) = 3
∫ t

−∞x(τ) d τ antistrèyimo, kai an
nai, poio eÐnai to antÐstrofì tou?

Jèma 3: (25%) UpologÐste analutik� thn sunèlixh y(t) = x(t) ∗ h(t) , ìpou:

x(t) = e− 3 t u(t− 2) , h(t) = u(t) ,

qrhsimopoi¸ntac dhlad  th mejodologÐa pou basÐzetai ston majhmatikì tÔpo orismoÔ thc
sunèlixhc. Sqedi�ste ta x(t), h(t), kai y(t), shmei¸nontac krÐsimec timèc stouc �xonec.

Jèma 4: (25%) BreÐte thn kroustik  apìkrish tou eustajoÔc grammik� qronik� analloÐw-
tou sust matoc pou perigr�fetai apì th diaforik  exÐswsh eisìdou/exìdou:

d 2 y(t)

d t 2
+ 4

d y(t)

d t
+ 3 y(t) = 3

d x(t)

d t
+ 5 x(t) .
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