
Tmhma Efarmosmenwn Majhmatikwn Akad. èto 2006�2007EM152: Eisagwgh sta Efarmosmena Majhmatika II Did�skwn: D. MhtsoÔdh.1o Full�dio Ask sewnPar�dosh: Tet�rth 25/4/2007.1. LÔste ta akìlouja probl mata arqik¸n tim¸n:(aþ) ut + 2ux = 0, x ∈ R, t > 0,
u(x, 0) = e−x

2

, x ∈ R.(bþ) ut − ux = 0, x ∈ R, t > 0,
u(x, 0) =

{

0, |x| > 1

1 − |x|, |x| ≤ 1(gþ) ut + 4ux = u, x ∈ R, t > 0,
u(x, 0) = cosx, x ∈ R.(dþ) ut + 2txux = u, x ∈ R, t > 0,
u(x, 0) = x, x ∈ R.(eþ) ut + 2ux = 1, x ∈ R, t > 0,
u(x, 0) = arctanx, x ∈ R.2. Jewr ste to prìblhma arqik¸n tim¸n:

ut + u2ux = 0, x ∈ R, t > 0,
u(x, 0) =

{

2, x ≤ 0

1, x > 0
.Na brejoÔn kai na apodojoÔn grafik� oi qarakthristikè kampÔle. Sth sunèqeia bre�te mia lÔsh krou-stikoÔ kÔmato, kai sqedi�ste stigmiìtupa th lÔsh u sunart sei tou x, gia t = 0, 0.5 kai 1.3. Jewr ste to prìblhma arqik¸n tim¸n:

ut + 2uux = 0, x ∈ R, t > 0,
u(x, 0) =















4, x ≤ 0

4 − x

2
, 0 < x < 4

2, x ≥ 4

.(aþ) Sqedi�ste ti qarakthristikè.(bþ) Bre�te to qrìno jraÔsh tou kÔmato tb.(gþ) Upolog�ste th lÔsh tou probl mato gia t < tb, kai mia lÔsh gia t > tb.4. Jewr ste to prìblhma arqik¸n tim¸n:
ut + uux = 0, x ∈ R, t > 0,
u(x, 0) =

{

x − 1, x ≤ 0

x + 1, x > 0
.(aþ) Bre�te mia (suneq ) lÔsh se morf  kÔmato ara�wsh.(bþ) Elègxte an up�rqei lÔsh se morf  kroustikoÔ kÔmato. Ikanopoie�tai gia th lÔsh aut  h sunj khentrop�a?


