
Diaforikèc Exis¸seic Telik  Exètash 21h IounÐou 2011

Onomatep¸numo:

18 mon�dec gia kajèna apì ta pr¸ta 4 jèmata kai 8 gia kajèna apì ta upìloipa.
'Arista eÐnai oi 100 mon�dec.

1. Jewr ste ìti −π ≤ t ≤ π kai ìti f(t) = a0
2
+

∑∞
n=1 an cos(nt) +

∑∞
n=1 bn sin(nt).

(aþ) D¸ste tÔpouc gia ton upologismì twn an kai bn.

(bþ) D¸ste mia lÔsh tou probl matoc sunoriak¸n tim¸n y′′ + 2y = f(t), y′(−π) = y′(π)
se morf  seir�c Fourier.



2. DÐdetai ìti oi idiotimèc kai ta idiodianÔsmata tou pÐnaka A =

[
1 −1
0 2

]
eÐnai

λ1 = 1, λ2 = 2 kai v1 =

[
1
0

]
, v2 =

[
1
−1

]
antÐstoiqa.

(aþ) D¸ste ton jemeli¸dh pÐnaka F (t) thc exÐswshc x′(t) = Ax(t) +

[
et

0

]

(bþ) Qrhsimopoi ste ton F (t) gia na d¸sete mia sugkekrimènh lÔsh thc parap�nw exÐsw-
shc.

3. AnartoÔme èna swmatÐdio m�zac 2kg se èna elat rio kai autì epimhkÔnetai kat� 10cm.
AkoloÔjwc to trab�me proc ta k�tw 20cm kai to apeleujer¸noume dÐnontac tou arqik 
proc ta ep�nw taqÔthta 2m/sec. Upojètontac ìti h antÐstash tou aèra eÐnai amelhtèa
kai ìti g = 10m/sec2

(aþ) Diatup¸ste to majhmatikì montèlo pou antistoiqeÐ.

(bþ) Perigr�yte thn jèsh tou swmatidÐou se opoiad pote qronik  stigm  t.

(gþ) UpologÐste thn qronik  stigm  pou to swmatÐdio ja per�sei apì thn jèsh isorropÐac
gia pr¸th for�.



4. Erwt seic pollapl¸n epilog¸n (epilèxte kamÐa, mia   perissìterec epilogèc)

(aþ) H exÐswsh (y′)2 + sin(t)y′ = t3 eÐnai

1. Pr¸thc t�xhc, grammik  kai mh-omogen c

2. Pr¸thc t�xhc kai mh-grammik 

3. Pr¸thc t�xhc, mh-grammik  kai omogen c

4. DeÔterhc t�xhc kai grammik 

5. DeÔterhc t�xhc kai mh-grammik 

(bþ) An y1(x) 6= y2(x) 6= 0 eÐnai lÔseic thc y′′ + p(x)y′ + q(x)y = g(x) tìte kai h

1. y1(x) + y2(x) eÐnai lÔsh thc exÐswshc.

2. y1(x) + y2(x) eÐnai lÔsh thc antÐstoiqhc omogenoÔc exÐswshc.

3. y1(x)− y2(x) eÐnai lÔsh thc exÐswshc.

4. y1(x)− y2(x) eÐnai lÔsh thc antÐstoiqhc omogenoÔc exÐswshc.

(gþ) Poièc apo tic parak�tw sunart seic mporeÐ na eÐnai oloklhrwtikìc par�gontac thc
exÐswshc ty′ + (t+ 2)y = t3?

1. e
t2

2 + e2t 2. e
t2

2
+2t 3. t2et 4. t2 + et

(dþ) E�n oi sunart seic y1(t) = et kai y2(t) = tet apoteloÔn èna sÔnolo jemeliwd¸n
lÔsewn miac omogenoÔc diaforik c exÐswshc deÔterhc t�xhc kukl¸ste ìpoia apo ta
parak�tw zeÔgh sunart sewn DEN apoteloÔn sÔnolo jemeliwd¸n lÔsewn.

1. y3(t) = et+3, y4(t) = et−2. 2. y3(t) = et, y4(t) = (t+ 1)et.

3. y3(t) = et+1, y4(t) = (t+ 1)et+1. 4. y3(t) = 2et, y4(t) = −tet.
(eþ) Poi� apo ta parak�tw graf mata DEN antistoiqoÔn se lÔsh thc exÐswshc

mx′′ + γx′ + kx = 0 ìpou m, γ, k > 0?

5. Metatrèyte to sÔsthma x′(t) =

[
3 1
−1 1

]
x(t) +

[
t2

et

]
se mia exÐswsh deÔterhc t�xhc.



6. ApodeÐxte ìti eA+B = eAeB mìnon an AB = BA ìpou A,B eÐnai n× n pÐnakec.

7. 'Estw A =

[
0 2
−1 3

]
. An h c1et

[
2
1

]
+ c2e

2t

[
1
1

]
eÐnai genikeumènh lÔsh thc x′ = Ax,

d¸ste thn genikeumènh lÔsh thc x′ = Ax+

[
et

et

]
.

8. D¸ste thn genikeumènh lÔsh thc exÐswshc x′ =

[
1 −1
1 1

]
x san pragmatik  sun�rthsh

an gnwrÐzete ìti to

[
1
ı

]
eÐnai idiodi�nusm� thc.

9. Perigr�yte thn sumperifor� twn lÔsewn tou probl matoc y′ = y2(1− ey)(1− y2),
−∞ < y(t0) = y0 <∞ ìtan t→∞.


