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Telik  Exètash

1. (10 mon�dec) Qrhsimopoi¸ntac to prìblhma yθθ + y = 0, y(0) = 1, yθ(0) = ı apodeÐxte thn
ex c sqèsh (tautìthta tou Euler) eıθ = cos(θ) + ı sin(θ) (ı =

√−1).

2. (10 mon�dec) Poi� apo tic parak�tw ekfr�seic eÐnai o metasqhmatimìc Laplace Y (s) thc lÔshc
y(t) tou probl matoc y′′ + y′ − 6y = e3t, y(0) = 1, y′(0) = 0;

(a) s2−2s−2
(s−2)(s−3)(s+3)

, (b) s2−2s−2
(s−2)(s−3)2

, (g) s2+2s−2
(s−2)(s+3)2

, (d) s2+2s−2
(s−2)(s−3)(s+3)

, (e) kammÐa.

3. (15 mon�dec) Sumplhr¸ste thn sqèsh u(x, t) =
cπ4

∑∞
n=0

1
(2n+1)4

ètsi ¸ste h u(x, y) na eÐnai h lÔsh tou ex c probl matoc

∂2u

∂t2
− c2∂2u

∂x2
= 0 0 < x < 1, t > 0,

u(x, 0) = x, ut(x, 0) = x(1− x) 0 < x < 1, u(0, t) = u(1, t) = 0 ∀t > 0.

4. (10 mon�dec) Mia mh-tetrimènh lÔsh thc diaforik c exÐswshc uxy = u eÐnai h u(x, y) =

5. (15 mon�dec) BreÐte ìlec tic lÔseic thc exÐswshc t2y′′ − (t + 2)ty′ + (t + 2)y = 0. Upìdeixh:
y1 = t, Wronskian, Abel.

6. (10 mon�dec) Diatup¸ste to prìblhma diaforik¸n exis¸sewn pou afor� thn di�dosh thc jer-
mìthtac se èna kuklikì sÔrma aktÐnac r tou opoÐou h arqik  jermokrasÐa eÐnai 0o kai to opoÐo,
apo k�poia qronik  stigm  kai met�, jermaÐnoume k�poio shmeÐo tou suneq¸c stouc 50o.

7. (10 mon�dec) ExhgeÐste giatÐ o  qoc miac kij�rac exart�tai apo to shmeÐo sto opoÐo ktup�me
tic qordèc thc.

8. (10 mon�dec) ApodeÐxte ìti to parak�tw prìblhma èqei monadik  lÔsh.

∂u

∂t
− ∂2u

∂x2
= 0 0 < x < L, t > 0,

u(x, 0) = x, 0 < x < L, u(0, t) = sin(t), u(L, t) = cos(t) ∀t > 0.

9. (10 mon�dec) BreÐte thn lÔsh tou probl matoc x′ =
(

5 −1
3 1

)
x, x(0) =

(
2
−1

)
.

10. (10 mon�dec) Jewr ste to ex c prìblhma diaforik¸n exis¸sewn yt = f(y), y(0) = c, kai thn
grafik  par�stash thc f(y) pou dÐdetai parak�tw.

(aþ) D¸ste thn grafik  par�stash thc lÔshc y(t) tou parap�nw probl matoc gia c = −1
2
.

(bþ) UpologÐste to ìrio limt→∞ y(t) gia c = 1
2
kai gia c = −1.


