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ut(t, x) = uxx(t, x), x ∈ [a, b], t ≥ 0

u(0, x) = u0(x), ∀x ∈ [a, b]

u(t, a) = u(t, b) = 0, ∀t ≥ 0.

(1)Gr�yte dÔo progr�mmata Matlab (  Fortran   C se dipl  akr�beia) pou na ulopoioÔn thn peplegmènhmèjodo tou Euler kai th mèjodo Crank-Nicolson gia thn ep�lush tou probl mato gia t ∈ [0, Tf ].1. Jewr ste [a, b] = [0, 1] kai u0(x) := sin(2πx). Upolog�ste thn analutik  lÔsh tou probl mato.2. Gia Tf = 1 kai gia omoiìmorfou diamerismoÔ th epilog  sa upolog�ste thn proseggistik lÔsh tou probl mato me ti dÔo mejìdou me th bo jeia twn programm�twn sa.3. Sqedi�ste sto �dio sq ma thn analutik  lÔsh kai ti prosegg�sei th sto qrìno Tf = 1 kai seendi�mese qronikè stigmè.4. Upolog�ste to mègisto sf�lma th prosèggish me thn peplegmènh mèjodo tou Euler me Nx = 20upodiast mata tou [0,1℄ kai Nt = 400 qronik� b mata, sti qronikè stigmè tn = nτ (ìpou
τ = Tf/Nt), dhl. thn posìthta

En
IE := max

1≤i≤Nx+1
|un

i − u(tn, xi)|gia n = 100, 200, 400. Ep�sh, upolog�ste to mègisto sf�lma th prosèggish me th mèjodo
Crank-Nicolson me Nx = 20 upodiast mata tou [0,1℄ kai Nt = 20 qronik� b mata, sti qronikèstigmè tn = nτ , dhl. thn posìthta

En
CN := max

1≤i≤Nx+1
|un

i − u(tn, xi)|gia n = 5, 10, 20. Ti parathre�te?5. Bre�te upologistik� thn t�xh akr�beia twn dÔo mejìdwn.6. Epanal�bete ta prohgoÔmena erwt mata gia [a, b] = [0, 1] kai u0(x) :=







2x, x ∈ [0, 1/2]

2 − 2x, x ∈ (1/2, 1]
.PROSOQH!

• Thn Tet�rth 3/11 k�je om�da ja prèpei na parad¸sei mia èkjesh (tupwmènh kat� prot�mhsh)sthn opo�a ja perièqontai tìso oi apant sei sta analutik� erwt mata, ìso kai p�nake me taupologistik� apotelèsmata, kaj¸ kai sqoliasmì tou. H exètash ja g�nei thn �dia hmèra stoergast rio.


