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ASKHSEIS 3 (10-11-2017)

1. An oi f, g ikanopoioÔn sunj kec Lipschitz se èna sÔnolo S, na exet�sete an
to Ðdio sumbaÐnei kai gia tic sunart seic kf +mg, |f |, fg, f 2, f/g me g(t) 6= 0
sto S.

2. An h sun�rthsh f ∈ C(R2) plhroÐ mia sunj kh Lipschitz sto sÔnolo S =
[a, b]×[c, d], na exetasjeÐ an to Ðdio sumbaÐnei kai gia tic sunart seic a) g = f 2017

kai b) h = 1/f me f(t) 6= 0, t ∈ S.

3. Na exet�sete an oi parak�tw sunart seic plhroÔn mia sunj kh Lipschitz sta
antÐstoiqa sÔnola:

i) f(t, y) = t3e−ty
2

, S := [0, 1]×R.

ii) f(t, y) = 4t
t2+y2 , ty 6= 0, f(0, 0) = 0, S := [0, 1]2.

iii) f(t, y) = 2t
t+1max{1, y}, S := [0,∞)×R.

4. Na exetasjeÐ wc proc thn Ôparxh kai to monos manto twn lÔsewn to p.a.t.

ey
′
= y2, y(t0) = y0 > 0.

5. Na exetasjoÔn ta pedÐa orismoÔ twn lÔsewn twn p.a.t. pou apoteloÔntai apì
tic exis¸seic

y′ = yp, [p > 1], y′ = |y|p, [0 < p < 1], t ≥ 0,

kai arqik  sunj kh y(0) = a > 0

6. Na apodeiqjeÐ ìti an gia thn sun�rthsh f eÐnai f(−t, x) = −f(t, x), (t, x) ∈ R2

kai y eÐnai mia lÔsh thc exÐswshc y′ = f(t, y) pou orÐzetai se èna summetrikì
wc proc to 0 di�sthma, tìte h y eÐnai �rtia sun�rthsh.

7. Na apodeiqjeÐ ìti h lÔsh tou p.a.t. y′ = t2y4 + 1, y(0) = 0 eÐnai peritt 
sun�rthsh.

8. Na exetasjoÔn wc proc thn Ôparxh kai to monos manto twn lÔsewn ta p.a.t.
twn exis¸sewn y′ =

√
2 + sin(y3 + y), t ≥ 0, kai, y′ =

√
t + cosy, t ≥ 0, me

arqik  sunj kh y(0) = a. Na exetasjeÐ an up�rqoun a) talantoÔmenec lÔseic,
b) fragmènec lÔseic, g) monìtonec lÔseic.

9. An h ∈ C(R) kai f ∈ C1(R) me f(0) = 0, na apodeiqjeÐ ìti oi lÔseic thc
exÐswshc y′ = f(y)h(t) diathroÔn stajero prìshmo.

10. Na exetasjeÐ wc proc thn Ôparxh kai to monos manto twn lÔsewn to p.a.t.

y′(t) = 4t4 + ty2, y(0) = 0,

kai na brejeÐ mia prosèggish dek�tou thc lÔshc.


