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ASKHSEIS 2 (20-10-2017)

1. Na lujeÐ h exÐswsh

y′ − y + e−ty2 = 4et,

me dedomèno ìti dèqetai mia lÔsh thc morf c y1(t) = keλt.

2. Na lujeÐ to p.a.t.

2x3y′ = y(y2 + 3x2), y(1) = 1.

3. Na lujoÔn ta p.a.t.

y′ = |x− y|, y(0) = 1, x ≥ 0,
y′ = max{x, y}, y(0) = 0, x ≥ 0.

4. Na brejeÐ h exÐswsh miac kampÔlhc y(x), x ≥ 0 pou dièrqetai apì to shmeÐo

(0, 1) kai h efaptomènh thc sto shmeÐo A(x, y) tèmnei ton �xona 0x sto shmeÐo

B ètsi ¸ste to trÐgwno ABC me C(0, x) na èqei stajerì embadìn.

5. Gi� thn pr¸thc t�xhc grammik  diaforik  exÐswsh

y′ = ay + b

ìpou a, b ∈ C([0,∞)), na apodeiqjeÐ ìti:

i) An a(t) ≤ m < 0, t ≥ 0 kai h sun�rthsh b eÐnai fragmènh, tìte k�je lÔsh

thc exÐswshc eÐnai fragmènh sto [0,∞).

ii) An a(t) ≥ k > 0, t ≥ 0 kai h sun�rthsh b eÐnai fragmènh, tìte up�rqei

akrib¸c mÐa lÔsh thc exÐswshc pou eÐnai fragmènh sto [0,∞) kai h lÔsh

aut  dÐnetai apì ton tÔpo

y(t) = −
∫ +∞

x
b(s)exp[

∫ t

s
a(u)du]ds, x ≥ 0.

6. Gi� thn pr¸thc t�xhc grammik  diaforik  exÐswsh

y′ + ay = q(t), t ≥ 0,

ìpou a ∈ R kai b ∈ C([0,∞)), me limt→+∞q(t) = L, na apodeiqjeÐ ìti:

i) An a > 0, tìte k�je lÔsh thc exÐswshc teÐnei proc to L/a gia t→ +∞.

ii) An a < 0, tìte up�rqei akrib¸c mÐa lÔsh thc exÐswshc pou teÐnei proc to

L/a gia t→ +∞.

7. An y eÐnai   lÔsh tou p.a.t.

y′ + ay = q(t), y(t0) = y0, t ≥ 0.

kai z ∈ C[0,+∞) mia sun�rthsh me

z′ + az ≤ q(t), z(t0) ≤ y0, t ≥ t0,
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na apodeiqjeÐ ìti z(t) ≤ y(t) gia ìla ta t ≥ t0.
Efarmog : Gia thn lÔsh tou probl matoc y′+y = cost, y(0) = 1, na apodeiqjeÐ
ìti 2e−t − 1 ≤ y(t) ≤ 1, t ∈ [0,+∞).

8. JewroÔme thn pr¸thc t�xhc grammik  diaforik  exÐswsh

p(t)y′ + q(t)y(t) = r(t), t ∈ I := [a, b].

ìpou p, q, r ∈ C(I) me p(a) = 0 = p(b), p(t) > 0, t ∈ (a, b) kai q(t) > 0, t ∈ I.
An ∫ a+ε

a

dx

p(x)
=

∫ b

b−ε

dx

p(x)
=∞, 0 < ε < b− a,

na apodeiqjeÐ ìti:

i) k�je lÔsh thc exÐswshc pou orÐzetai sto (a, b) teÐnei sto r(b)/q(b) gia

t→ b.

ii) MÐa apo tic lÔseic tou i) teÐnei sto r(a)/q(a) gia t→ a en¸ ìlec oi �llec

teÐnoun sto +∞   sto −∞.

9. An f ∈ C([0, T ]), na apodeiqjeÐ ìti gia t ∈ [0, T ] isqÔei

∫ t

0

∫ s

0
...

∫ u

0
f(u)du...ds =

1

(n− 1)!

∫ t

0
(t− s)n−1f(s)ds.


