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ut + 2ux = 0, x ∈ [a, b], t ∈ [0, Tf ] (1)me arqik  sunj kh

u(0, x) = u0(x) = e
−β

(

x− b−a

2

)

2kai periodikè
 sunj ke
 sta �kra. Gr�yte dÔo progr�mmata pou na ulopoioÔn ti
 mejìdou
 upwindkai Lax-Wendroff, ant�stoiqa. Jewr ste omoiìmorfo diamerismì me qronikì b ma τ := Tf/Nt giato di�sthma [0, Tf ] (dhl. tn = (n − 1)τ , n = 1, 2, . . . , Nt + 1), kai omoiìmorfo diamerismì me b ma
h := (b−a)/Nx gia to di�sthma [a, b] (dhl. xi = a+(i−1)h, i = 1, 2, . . . , Nx+1). Ta progr�mmat�sa
 ja prèpei akìmh, na upolog�zoun kai na ektup¸noun sthn ojình to sf�lma th
 mejìdou sthnteleuta�a qronik  stigm , dhl. to max1≤i≤Nx+1 |U

Nt+1

i − u(Tf , xi)|.(aþ) Dokim�ste ta prìgrammat� sa
 gia ta akìlouja dedomèna: Tf = 1, [a, b] = [0, 1], β = 100.(bþ) Upolog�ste prosegg�sei
 th
 lÔsh
, kaj¸
 kai ta sf�lmata, gia omoiìmorfou
 diamerismoÔ
pa�rnonta
 ton arijmì Courant ν := τ/h = 0.4. (P�rte p.q. Nx = 40, 80, 160, 320 kai
Nt = 100, 200, 400, 800, ant�stoiqa.(gþ) Sqedi�ste sto �dio sq ma thn analutik  lÔsh kai ti
 prosegg�sei
 th
 gia t = Tf gia kajemi�apì ti
 dÔo mejìdou
.(dþ) Bre�te upologistik� thn t�xh akr�beia
 twn dÔo mejìdwn.(eþ) Dhmiourg ste èna mikrì video pou na parous�azei thn exèlixh sto qrìno th
 akriboÔ
 kaith
 upologistik 
 lÔsh
 gia k�je mia apì ti
 dÔo mejìdou
.(�þ) Epanal�bete ta parap�nw erwt mata pa�rnonta
 thn tim  th
 paramètrou β = 500. Ti para-thre�te?(zþ) Epanal�bete ta parap�nw gia diaforetikè
 timè
 tou ν, kai sqoli�ste ta apotelèsmat� sa
.2. Jewr ste to prìblhma
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ut + 2 tx2ux = 0, x ∈ [0, 2], t ∈ [0, 1],

u(0, x) = u0(x) = e
−β

(

x− b−a

2

)

2

, x ∈ [0, 2],

u(t, 0) = 0, t ∈ [0, 1],

(2)Upolog�ste prosegg�sei
 th
 lÔsh
, kaj¸
 kai ta sf�lmata, gia omoiìmorfou
 diamerismoÔ
 th
areske�a
 sa
 me th mejìdo upwind. Sqedi�ste sto �dio sq ma thn analutik  lÔsh (pou prèpeifusik� na thn upolog�sete) kai ti
 prosegg�sei
 th
, gia t = Tf , kaj¸
 kai se endi�mesou
 qrìnou
.


