
Diaforikèc Exis¸seic Epanalhptik  Exètash 11.09.2012

H bajmologik  axÐa twn 8 pr¸twn jem�twn eÐnai 11 mon�dec kai tou 9ou jèmatoc 22.
'Arista eÐnai oi 100 mon�dec.

Kal  sac epituqÐa.

1. D¸ste thn genik  lÔsh thc exÐswshc

(aþ) y′′ + 6y′ + 9y = 0.

(bþ) y′′ + 2y(y′)3 = 0.

2. Perigr�yte thn sumperifor� thc lÔshc thc exÐswshc

(aþ) ty′ + 2y = 6, t > 0.

(bþ) 2y′ = 2y − y2 ìtan t→∞.

3. D¸ste thn tim  tou suntelest  a1 an gnwrÐzete ìti h y =
∑∞

n=0 anx
n eÐnai h lÔsh thc exÐswshc

x2y′′ + xy′ + xy = 0 me a0 = 1.

4. Qrhsimopoi ste metasqhmatismoÔc Laplace gia na upologÐsete thn lÔsh tou probl matoc

x′′(t) + x(t) = cos(2t), x(0) = 0, x′(0) = 1

an gnwrÐzetai ìti L{sin(kt)} = k
s2+k2

kai L{cos(kt)} = s
s2+k2

.

5. D¸ste

(aþ) thn genik  lÔsh tou sust matoc x′ =

[
5 −1
3 1

]
x.

(bþ) ìlec tic lÔseic tou probl matoc

y′′ + 4y = 0, y(0) = 1, y(π) = 1.

6. D¸ste mia sugkekrimènh lÔsh tou mh omogenoÔc sust matoc x′ =

[
2 −1
4 −2

]
x +

[
0

−2t−3
]

an gnwrÐzoume ìti h c1

[
1
2

]
+ c2

[
t

2t− 1

]
eÐnai h genik  lÔsh tou antÐstoiqou omogenoÔc

sust matoc.

7. D¸ste ìlec tic lÔseic tou probl matoc

9uxx = ut, u(0, t) = 0, u(3, t) = 0 u(x, 0) = sin 2πx.

8. Mia dexamen  qwrhtikìthtac 100 lÐtrwn perièqei arqik� 10 lÐtra kajaroÔ neroÔ. Di�luma neroÔ
kai alatioÔ puknìthtac 10 grammarÐwn alatioÔ an� lÐtro eis�getai sto doqeÐo me rujmì 5 lÐtra
to leptì. To di�luma anakateÔetai kal� kai ex�getai apì to doqeÐo me rujmì 6 lÐtra to leptì.
D¸ste to prìblhma diaforik¸n exis¸sewn pou afor� thn posìthta tou alatioÔ sthn dexamen .
Dhl¸ste to nìhma ìlwn twn metablht¸n pou ja qrhsimopoi sete.

9. To parak�tw prìblhma montelopoieÐ èna sÔsthma m�zac elathrÐou

2y′′ + γy′ + 8y = F (t), γ ≥ 0, y(0) = 3, y′(0) = −4.

(aþ) UpologÐste to pl�toc thc tal�ntwshc tou sust matoc e�n γ = 0 kai F (t) = 0.

(bþ) UpologÐste thn tim  tou ω gia thn opoÐa èqoume suntonismì e�n γ = 0 kai F (t) = 3 cos(ωt).

(gþ) UpologÐste thn tim /timèc tou γ gia thn/tic opoÐec èqoume isqur� fjÐnousa tal�ntwsh.


