
Diaforikèc Exis¸seic Telik  Exètash 13 IounÐou 2013

Onomatep¸numo:

1. D¸ste thn lÔsh thc exÐswshc y′ + 8y = 1 + e−6t.
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2. Kukl¸ste ìpoia apì ta parak�tw zeÔgh sunart sewn pisteÔete ìti eÐnai grammik� ane-
x�rthtec lÔseic thc exÐswshc y′′ + y′ − 2y = 0.

e−3x kai e2x, e−2x kai e3x, e−x kai e6x, e−6x kai ex.

3. 'Estw y1(t) mia lÔsh thc grammik c mh-omogenoÔc exÐswshc ay′′+ by′+ cy = g(t) kai y2(t)
mÐa lÔsh thc antÐstoiqhc omogenoÔc exÐswshc ay′′ + by′ + cy = 0. Kukl¸ste ìpoiec apì
tic parak�tw sunart seic pisteÔete ìti eÐnai lÔseic thc mh-omogenoÔc exÐswshc.
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4. Kukl¸ste poiec apì tic parak�tw sunart seic pisteÔete ìti apoteloÔn oloklhrwtikì
par�gonta thc exÐswshc xy′ + y = 3xy.
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5.
Kukl¸ste to di�nusma twn sunart sewn pou antistoiqeÐ sto par�pleu-
ro gr�fhma to opoÐo parist� to di�gramma f�shc thc genik c lÔshc
enìc sust matoc diaforik¸n exis¸sewn.
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6. Sundèoume èna swmatÐdio m�zac 1
2
kg sto �kro enìc elathrÐou to opoÐo epimhkÔnetai kat�

10m lìgw thc epÐdrashc miac dÔnamhc 100N kai to jètoume se kÐnhsh me arqik  jèsh
x0 = 1m kai arqik  taqÔthta u0 = −5m/s. Kukl¸ste ìpoiec apì tic parak�tw sunar-
t seic pisteÔete ìti dÐnoun (kat� prosèggish) thn jèsh tou swmatidÐou.
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7. Kukl¸ste ìsec apo tic parak�tw sunart seic pisteÔete ìti eÐnai lÔseic miac omogenoÔc
diaforik c exÐswshc thc opoÐac oi rÐzec thc qarakthristik c exÐswshc eÐnai 2,−4, 0 (me
pollaplìthta 2) kai 2± ı (me pollaplìthta 2).

c1 + c2x+ c3e
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c1 + c2x+ c3e
−4x + e2x(c4 + c5 cos(4x) + c6 sin(4x) + x(c7 cos(4x) + c8 sin(4x))
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8. UpologÐste thn genikeumènh lÔsh u(x, y, z) thc exÐswshc ∂2u
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'Estw u(x, y, z) = X(x)Y (y)Z(z)
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Sunep¸c up�rqoun stajerèc a, b tètoiec ¸ste

X ′′(x)− aX(x) = 0, Y ′′(y)− bY (y) = 0, Z ′′(z) + (a+ b)Z(z) = 0
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9. Exet�ste an h x2y′′ + x2y′ + y = 0 èqei mh-trimmènh lÔsh thc morf c y =
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10. Qrhsimopoi ste metasqhmatismoÔc Lapl�c kai sunart seic Qèbis�int gia na upologÐsete
thn lÔsh tou parak�tw probl matoc. (GnwrÐsoume ìti L (C) = C
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s2Y − s+ 4Y =
1

s
(e−π − e−2π)

Y (s) =
e−π

s(s2 + 4))
− e−2π

s(s2 + 4))
+

s

s2 + 4

y(t) = cos 2t+

{
1
4
(1− cos 2t), π ≤ t < 2π,

0, eid�lwc


