
Diaforikèc Exis¸seic Epanalhptik  Exètash 9h SeptembrÐou 2011

Onomatep¸numo:

6 mon�dec gia kajèna apì ta jèmata 1, 2, 3a, 3b, 3g kai 11 gia kajèna apì ta
upìloipa. 'Arista eÐnai oi 100 mon�dec.

1. D¸ste ènan arijmì x0 tètoion ¸ste h lÔsh x(t) tou probl matoc dx
dt

= x3(x+ 2)(x− 1)
me arqik  tim  x(0) = x0 na teÐnei sto �peiro ìtan to t teÐnei sto �peiro.

2. Sqedi�ste prìqeira ta pedÐa kateujÔnsewn thc exÐswshc y′ = y − y3.

3. 'Enac alexiptwtist c o opoÐoc zugÐzei 50Kg ekteleÐ eleÔjerh pt¸sh egkataleÐpontac to
aerosk�foc qwrÐc na phd xei. GnwrÐzoume ìti h dÔnamh thc antÐstashc tou aèra ston
alexiptwtist  eÐnai grammik� an�logh thc taqÔtht�c tou kai jewroÔme ìti g = 10m/sec2.

(aþ) D¸ste thn diaforik  exÐswsh kai tic arqikèc sunj kec pou montelopoioÔn thn taqÔ-
thta tou alexiptwtist .

(bþ) Upojètontac ìti h telik  taqÔthta tou alexiptwtist  eÐnai −50m/sec d¸ste ton
suntelest c thc antÐstashc tou aèra.

(gþ) D¸ste thn telik  taqÔthta tou alexiptwtist  an autìc egkataleÐpei to aerosk�foc
phdìntac proc ta ep�nw me taqÔthta 1m/sec.

4. D¸ste ìlec tic lÔseic thc exÐswshc x′ =


2 0 0 0
1 2 0 0
0 0 4 0
0 0 1 2

 x qrhsimopoiìntac ekjetikèc

sunart seic, arijmoÔc kai dianÔsmata.

5. D¸ste tic lÔseic thc exÐswshc y′ = 1−y2 pou ikanopoioÔn thn arqik  sunj kh y(0) = −1.

6. D¸ste ton jemeli¸dh pÐnaka F (t) thc exÐswshc x′ =

(
0 1
1 0

)
x pou ikanopoieÐ tic ar-

qikèc sunj kec F (0) = I. Ekfr�ste thn ap�nths  sac qrhsimopoi¸ntac uperbolikèc
sunart seic (sinh(t) = 1/2(et + e−t), cosh(t) = 1/2(et − e−t) ).

7. D¸ste tic timèc twn a0, a1, a2, a3 gia tic opoÐec h seir� y(x) = a0+a1x+a2x
2+a3x

3+ . . .

apoteleÐ lÔsh tou probl matoc d2y
dx2 + (x+ 1)y = 0, y(0) = 2, y′(0) = 3.

8. D¸ste mia lÔsh thc exÐswshc y′′(t)− 2y′(t) + y(t) = 0 tètoia ¸ste y(1) = 1 y′(1) = −1.
(Upìdeixh: Qrhsimopoi ste tic sunart seic et kai tet.)

9. To an�ptugma miac peritt c sun�rthshc f(t) se migadik  seir� Fourier sto di�sthma
−π < t < π orÐzetai wc ex c f(t) =

∑∞
n=0 cne

int. D¸ste ènan tÔpo upologismoÔ twn
ci, i = 1, 2, . . . gia k�poia dojeÐsa sun�rthsh f(t).(Upìdeixh: qrhsimopoi ste thn sun�r-
thsh e−int)

10. D¸ste thn genik  lÔsh thc exÐswshc y′′−exy′+(ex−1)y = 0. H telik  sac ap�nthsh ja
perièqei èna olokl rwma pou den qrei�zetai na upologÐsete   na aplopoi sete. (Upìdeixh:
qrhsimopoi ste thn antikat�stash y = exu kai sthn sunèqeia mia akìma antikat�stash).


