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Jèma 1: (a) 'Estw f(t, y) kai ∂f
∂y (t, y) suneqeÐc sunart seic sto orjog¸nio:

S = {(t, y) : t0 ≤ t ≤ t0 + a, |y − y0| ≤ b} ⊆ R2

Tìte to je¸rhma Pickard-Lindeloff eggu�tai thn Ôparxh kai monadikìthta lÔshc tou PAT: y′ = f(t, y),
y(t0) = y0 sto di�sthma Iδ = [t0, t0 + δ), ìpou δ = min(a, b/M) kai M = max{f(t, y) : (t, y) ∈ S}.
DeÐxte ìti an f = (1 + y)2 kai t0 = y0 = 1, tìte to je¸rhma Pickard-Lindeloff eggu�tai thn Ôparxh kai
monadikìthta lÔshc sto di�sthma I = [1, 98).

(b) Na lujeÐ h exÐswsh: ty′(t) + 4y(t) = t3y2.

Jèma 2: (a) Na brejeÐ me thn mèjodo twn dunamoseir¸n h lÔsh thc exÐswshc: y′′(t)− ty′(t)+ y(t) = 0
gÔrw apì to shmeÐo t = 0. (b) Na sqediasteÐ to di�gramma f�shc kai na qarakthristoÔn ta shmeÐa
isorropÐac thc exÐswshc: y′(t) = (y − 2) sin y.

Jèma 3: (a) Na lujeÐ to sÔsthma:

y′(t) =

 0 0 2
1 2 0
−2 −1 3

y(t).

(b) Na lujeÐ h diaforik  exÐswsh:

(2ey − 3ty)dt+

(
3tey

y
+ tey − 4t2

)
dy = 0

afoÔ brejeÐ oloklhrwtikìc par�gwn thc morf c µ = tαyβ .

Jèma 4: (a) DeÐxte ìti y1 = t2 eÐnai lÔsh thc diaforik c exÐswshc:

t2y′′(t)− (t2 + 4t)y′(t) + (2t+ 6)y(t) = 0

Me qr sh thc mejìdou upobibasmoÔ t�xhc (dhl. jètontac y2(t) = y1(t)u(t)) na brejeÐ deÔterh lÔsh
y2(t) grammik� anex�rthta apo thn y1(t). (b) Na lujeÐ to PAT: y′′(t) + 3y′(t) + 2y(t) = e−t + t,
y(0) = y′(0) = 0.

Jèma 5: (a) 'Estw f : [0,∞) → R suneq c sun�rthsh me |f(t)| ≤ b gia k�je t ≥ 0 ìpou
b > 0. DeÐxte (me thn mèjodo metabol c paramètrwn h �llo trìpo) ìti mia eidik  lÔsh thc exÐswshc:
y′′(t) + 5y′(t) + 6y(t) = f(t), t ≥ 0, eÐnai thc morf c:

ψp(t) =

∫ t

t0

(
e−2(t−τ) − e−3(t−τ)

)
f(τ)dτ

ìpou t0 ≥ 0. Epomènwc deÐxte ìti |ψp(t)| ≤ 5b
6 gia k�je t ≥ 0. (b) Na lujeÐ to sÔsthma:

y′(t) =

(
1 2
2 4

)
y(t), y(0) =

(
1
0

)
.

Na apant sete se 4 apì ta 5 bajmologik� isodÔnama jèmata. Kal  EpituqÐa!
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