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Exètash Periìdou SeptembrÐou
1. Alhjèc   Yeudèc (+5 mon�dec gia k�je swst  kai -3 mon�dec gia k�je lanjasmènh ap�nthsh)

(aþ) E�n F (s) eÐnai o metasqhmatismìc Laplace thc f(t) tìte F (s) =
∫∞
−∞ e−stf(t)dt.

(bþ) E�n x1 kai x2 eÐnai dÔo opoiesd pote lÔseic thc

t2
d2x

dt2
+ (1− x)

dx

dt
+ 4x = 0

tìte kai h x1 + x2 eÐnai epÐshc lÔsh.
(gþ) E�n isqÔei oti x1(0)x′2(0)− x2(0)x′1(0) 6= 0 ìpou x1(t) kai x2(t) eÐnai lÔseic thc

d2x

dt2
+

1

1 + t2
dx

dt
+ (1− t2)x = 0

tìte x1(t)x
′
2(t)− x2(t)x

′
1(t) 6= 0, ∀t > 0.

(dþ) To prìblhma
dx

dt
= −3x + 4ty − 8t2,

dy

dt
= 9t2x− 3y, x(0) = 2, y(0) = 0

èqei monadik  lÔsh ∀t > 0.

2. (15 mon�dec) Qrhsimopoi ste touc metasqhmatismoÔc Laplace

L{sin at} =
a

s2 + a2
, L{cos at} =

s

s2 + a2

kai thn exÐswsh
s2 + s + 4

(s2 + 4) (s2 + 9)
=

1

5

(
s

s2 + 4

)
− 1

5

(
s− 5

s2 + 9

)

gia na lÔsete to ex c prìblhma
y′′ + 9y = cos 2t, y(0) = 0, y′(0) = 1.

3. (15 mon�dec) ApodeÐxte ìti k�je lÔsh thc exÐswshc (3xy + y2) + (x2 + xy)y′ = 0 ikanopoieÐ
thn sqèsh (  isodÔnama brÐsketai p�nw sthn kampÔlh) x3y + x2y2/2 =stajer�.

4. LÔste ta parak�tw prìblhmata diaforik¸n exis¸sewn

(aþ) (10 mon�dec) (2x− y)dy + (3− 4y)dx = 0.
(bþ) (25 mon�dec)

∂u

∂t
= c2∂2u

∂θ2
−∞ < θ < ∞, t > 0,

u(θ, t) = u(θ + 2π, t) ∀θ, t, u(θ, 0) = 10 ∀θ.
(gþ) (15 mon�dec)

∂u

∂t
= c2∂2u

∂x2
+ sin(3πx), 0 < x < 1, ∀t > 0

u(0, t) = u(1, t) = 0 ∀t > 0, u(x, 0) = sin(πx), 0 < x < 1.


