
Diaforikèc Exis¸seic Telik  Exètash 14 IounÐou 2012

1. QrhsimopoieÐste metasqhmatismoÔc Laplace gia na upologÐsete thn lÔsh tou parak�tw
probl matoc arqik¸n tim¸n.

x′′ = −6x+ 4y, , y′ = 5x, x(0) = 6, x′(0) = −6, y(0) = 6.

2. D¸ste thn lÔsh tou parak�tw sust matoc.

~x′ =

[
0 1
−1 0

]
~x+

[
cos t
− sin t

]
, ~x(0) =

[
0
0

]
.

3. BreÐte timèc twn paramètrwn c0, c1, c2, c3 tètoiec s¸ste h sun�rthsh y(x) = c0 + c1x +
c2x

2 + c3x
3 + . . . na eÐnai lÔsh tou parak�tw probl matoc arqik¸n tim¸n.

y′′ + (x+ 1)y = 0, y(0) = 2, y′(0) = 3.

4. D¸ste to limt→∞ x(t) ean
dx
dt

= x3 − 6x2 + 11x− 6.

5. D¸ste thn lÔsh tou parak�tw probl matoc

ut = uxx + γ, 0 < x < 1, t > 0,

u(x, 0) = 0, 0 < x < 1,

u(0, t) = α, t > 0,

u(1, t) = β, t > 0.

ìpou α, β kai γ dojeÐsec jetikèc stajerèc. (Upìdeixh: u(x, t) = v(x) + w(x, t).)

6. UpologÐste ìlec tic lÔseic twn parak�tw problhm�twn

(aþ) y′′ − y′ − 12y = 20e2t, y(0) = 1, y′(0) = −1.
(bþ) t2y′′ + 5ty′ + 4y = 0.

7. 'Estw ìti èqoume mia lept  metallik  r�bdo m kouc π kai jermik c stajer�c k = 1
4
h opoÐa

eÐnai monwmènh pantoÔ ektìc apì to aristerì �kro thc ìpou diathroÔme thn jermokrasÐa
stajer  kai Ðsh me 10 bajmoÔc. 'Estw epÐshc ìti h arqik  katanom  thc jermokrasÐac
se k�je shmeÐo thc r�bdou eÐnai kat� 10 bajmoÔc megalÔterh tou hmÐtonou twn 3/2 thc
apìstas c tou apo to aristerì �kro thc r�bdou.

(aþ) Diatup¸ste to prìblhma merik¸n diaforik¸n exis¸sewn pou antistoiqeÐ sto parap�-
nw fusikì prìblhma.

(bþ) D¸ste thn tim  thc jermokrasÐac se opoiod pote shmeÐo thc r�bdou thn opoiad pote
qronik  stigm  (sto mèllon).



12 mon�dec gia kajèna apì ta jèmata 1-4 kai 24 mon�dec gia kajèna apì ta upìloipa.
'Arista eÐnai oi 100 mon�dec. MporeÐte na prosj sete ìla ta jèmata. Kal  sac

epituqÐa.
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