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Epanalhptik  Exètash 2hc Periìdou

1. Swstì   L�joc (2 mon�dec) gia k�je epituq  epilog  kai (-2 mon�dec) gia k�je esfalmènh.

(aþ) H yy′′ = cos(t) eÐnai mia grammik  diaforik  exÐswsh deÔterhc t�xhc.
(bþ) E�n h Wronskian dÔo arket� omal¸n sunart sewn den mhdenÐzetai se èna di�nusma I,

tìte oi dÔo autèc sunart seic eÐnai grammik� anex�rthtec sto I.
(gþ) H diaforik  exÐswsh (x+1)y′′− 2y = 0 èqei dÔo lÔseic thc morf c y =

∑∞
n=0 an(x− 1)n.

(dþ) H y = c1x
1/2 + c2x

−1 eÐnai lÔsh thc diaforik c exÐswshc 2x2y′′ + 3xy′ − y = 0.
(eþ) E�n F (s) eÐnai o metasqhmatismìc Laplace thc f(t) tìte F (s) =

∫∞
−∞ e−stf(t)dt.

2. (35 mon�dec)

(aþ) ApodeÐxte ìti mÐa sun�rthsh u(x, t) eÐnai lÔsh thc MDE ∂u
∂t

+ αu = k ∂2u
∂x2 an kai mìnon an

h v(x, t) = eαtu(x, t) eÐnai lÔsh thc exÐswshc thc jermìthtac ∂u
∂t

= k ∂2u
∂x2 .

(bþ) DÐdete ìti
∫ π

0
excos(nx)dx = eπ(−1)n−1

1+n2 . UpologÐste thn lÔsh tou ex c probl matoc

∂u

∂t
+ αu = k

∂2u

∂x2
0 ≤ x ≤ π, α > 0, t > 0,

u(x, 0) = ex, 0 ≤ x ≤ π,
∂u

∂x
(0, t) =

∂u

∂x
(π, t) = 0 t > 0.

(gþ) Poiì eÐnai to limt→∞ u(x, t)? P¸c epirre�zei thn u(x, t) endeqìmenh aÔxhsh thc paramètrou
α? Ti ja sumbaÐnei ìtan to α eÐnai arnhtikì?

3. (12 mon�dec) Diatup¸ste to montèlo pou dièpei dÔo eÐdh organism¸n me plhjusmì x(t) kai y(t)
oi opoÐoi sumbi¸noun sthn Ðdia perioq  kai allhloexartoÔntai wc ex c

• E�n ekleÐyei to eÐdoc y o plhjusmìc tou eÐdouc x ja aux�nei suneq¸c (ìso to epitrèpoun
fusik� oi diajèsimoi pìroi).

• E�n ekleÐyei to eÐdoc x ja ekleÐyei kai to eÐdoc y.
• Ta dÔo eÐdh èqoun sumbiwtik  sqèsh, dhlad  to èna epwfeleÐtai apo thn Ôparxh tou �llou.

4. (35 mon�dec) UpologÐste tic lÔseic twn parak�tw problhm�twn kai sqoli�ste thn sumperifor�
touc ìtan t →∞.

(aþ) ut = ux, u(0, x) = f(x)

(bþ) y′′ + 4y = uπ(t)− u3π(t), y(0) = y′(0) = 0.

(gþ) x′ =
( −3 2
−1 −1

)
x, x(0) =

(
1
−2

)
.

5. (12 mon�dec) E�n ξ = xαt breÐte mia tim  tou α tètoia ¸ste gia k�poia sun�rthsh f , h φ = f(ξ)
na eÐnai lÔsh thc φt = α2φxx.


