
english
english greek

PANEPISTHMIO JESSALIAS TMHUTD 2007-08
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Epanalhptik  Exètash
1. BreÐte sugkekrimènec sunart seic u(x) kai q(x) me u(0) = 1 tètoiec ¸ste oi u(x) kai

xu(x) na eÐnai grammik� anex�rthtec lÔseic thc exÐswshc y′′ + 4xy′ + q(x)y = 0.

2. EÐnai h u(x, t) = 2x lÔsh tou parak�tw probl matoc?
ut(x, t) = uxx(x, t), 0 < x < 1, t > 0,

ux(0, t) = ux(1, t) = 0, t > 0,

u(x, 0) = 2x, 0 ≤ x ≤ 1.

3. Poiì sugkekrimèno fusikì prìblhma �antistoiqeÐ� sto parak�tw prìblhma?
utt(x, t) = uxx(x, t), 0 < x < L, t > 0,

ux(L, t) = 0, u(0, t) = sin(ωt), t ≥ 0,

u(x, 0) = ut(x, 0) = 0, 0 ≤ x ≤ L.

4. JewroÔme dÔo �kamptec kulindrikèc r�bdouc polÔ mikr c diamètrou kai m kouc 2 mètrwn.
YÔqoume thn pr¸th stouc 0o, jermaÐnoume thn deÔterh stouc 20o, tic en¸noume metaxÔ
touc (�koll�me� ta dÔo �kra touc) kai topojetoÔme ta dÔo elèujera �kra touc se p�go.
Poiì eÐnai to antÐstoiqo prìblhma diaforik¸n exis¸sewn?

5. ApodeÐxte ìti �n h sun�rthsh x3 eÐnai lÔsh thc diaforik c exÐswshc
P (x)y′′ + Q(x)y′ + R(x)y = 0

ìpou P (x), Q(x) kai R(x) suneqeÐc sunart seic tìte P (0) = 0.

6. ApodeÐxte ìti gia opoiod pote r ∈ R h exÐswsh x′ =

[
1 r
−1 1

]
x èqei toul�qiston mÐa

mh-tetrimènh lÔsh h opoÐa teÐnei sto ±∞ ìtan to t teÐnei sto +∞.

7. LÔste thn diaforik  exÐswsh (x2 ln x) dy + (xy − 1)dx = 0, x > 0.

8. LÔste to prìblhma

y′′ + 4y′ + 4y =

{
0, t < 2
et−2, t ≥ 2

, y(0) = 1, y′(0) = 0

me metasqhmatismoÔc Laplace.

9. LÔste to prìblhma
ut = uxx, 0 < x < π, t ≥ 0,

ux(0, t) = ux(π, t) = 0, t ≥ 0,

u(x, 0) = π + 2 cos(3x)− π2 cos(10x), 0 < x < π,

me thn mèjodo qwrismoÔ metablht¸n.

10. LÔste to ex c prìblhma
utt = 4uxx 0 < x < 6, t ≥ 0,

u(0, t) = u(6, t) = 0, t ≥ 0,

u(x, 0) =

{
x/3, 0 < x < 3
(6− x)/3, 3 ≤ x < 6

, ut(x, 0) = 0, 3 < x < 6.


