Tmhma Efarmosmenwn Majhmatikwn Akad. ètoc 2006`2007 EM152: Eisagwgh sta Efarmosmena Majhmatika II DidĹskwn: D. MhtsoÔdhc.

1o FullĹdio Askăsewn

ParĹdosh: TetĹrth 25/4/2007.

1. LÔste ta akìlouja problămata arqikÿn timÿn:

(aþ) u_t + 2u_x = 0, x ∈ R, t > 0,

u(x, 0) = e^{−x2} , x ∈ R.

(bþ) u_t − u_x = 0, x ∈ R, t > 0,

u(x, 0) = { 0, |x| > 1 1 − |x|, |x| ≤ 1 (gþ) u_t + 4u_x = u, x ∈ R, t > 0,

u(x, 0) = cos x, x ∈ R.

(dþ) u_t + 2txu_x = u, x ∈ R, t > 0,

u(x, 0) = x, x ∈ R.

(eþ) u_t + 2u_x = 1, x ∈ R, t > 0,

u(x, 0) = arctan x, x ∈ R.

2. Jewrăste to prìblhma arqikÿn timÿn:

u_t + u^2u_x = 0, x ∈ R, t > 0, u(x, 0) = { 2, x ≤ 0 1, x > 0 . Na brejoÔn kai na apodojoÔn grafikĹ oi qarakthristikèc kampÔlec. Sth sunèqeia breÐte mia lÔsh kroustikoÔ kÔmatoc, kai sqediĹste stigmiìtupa thc lÔshc u sunartăsei tou x, gia t = 0, 0.5 kai 1.

3. Jewrăste to prìblhma arqikÿn timÿn:

u_t + 2uu_x = 0, x ∈ R, t > 0,

u(x, 0) =

4, x ≤ 0 4 −^x_2 , 0 < x < 4 2, x ≥ 4 .

(aþ) SqediĹste tic qarakthristikèc. (bþ) BreÐte to qrìno jraÔshc tou kÔmatoc t_b.

(gþ) UpologÐste th lÔsh tou problămatoc gia t < t_b, kai mia lÔsh gia t > t_b.

4. Jewrăste to prìblhma arqikÿn timÿn:

u_t + uu_x = 0, x ∈ R, t > 0, u(x, 0) = { x − 1, x ≤ 0 x + 1, x > 0 .

(aþ) BreÐte mia (suneqă) lÔsh se morfă kÔmatoc araÐwshc.

(bþ) Elègxte an upĹrqei lÔsh se morfă kroustikoÔ kÔmatoc. IkanopoieÐtai gia th lÔsh aută h sunjăkh entropÐac?