
Tmhma Efarmosmenwn Majhmatikwn Akad. èto 2006�2007EM152: Eisagwgh sta Efarmosmena Majhmatika II Did�skwn: D. MhtsoÔdh.2o Full�dio Ask sewnPar�dosh: Paraskeu  25/5/2007.1. Upolog�ste tou suntelestè an, bn th seir� Fourier gia ti sunart sei:(a') f(x) = x2, −1 < x < 1. (b') g(x) = sin x, −π < x < π.2. Jewr ste ti akìlouje sunart sei sto (-1,1):
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Gia kajem�a apì ti sunart sei autè upolog�ste tou suntelestè Fourier, sqedi�ste th grafik  par�-stash sto di�sthma (-2,2) th sun�rthsh sthn opo�a sugkl�nei h seir� Fourier kai elègxte to e�do thsÔgklish (shmeiak    omoiìmorfh).3. Upolog�ste ti idiotimè kai ta ant�stoiqa idiodianÔsmata gia ta akìlouja probl mata:(aþ) u′′(x) + λu(x) = 0, 0 < x < 2, u(0) = 0, u′(2) = 0.(bþ) u′′(x) + λu(x) = 0, −π < x < π, u(−π) = u(π), u′(−π) = u′(π).4. Upolog�ste thn lÔsh tou akìloujou probl mato arqik¸n tim¸n gia thn ex�swsh tou kÔmato:
utt(x, t) = c2uxx(x, t), −∞ < x < ∞, t > 0,

u(x, 0) = ex, ut(x, 0) = sin x.5. LÔste to akìloujo prìblhma arqik¸n tim¸n:
uxx − 3uxt − 4utt = 0, −∞ < x < ∞, t > 0,

u(x, 0) = x2, ut(x, 0) = ex.(Upìdeixh. Paragontopoi ste to diaforikì telest  ìpw k�name kai gia thn ex�swsh tou kÔmato.)



6. LÔste me thn mèjodo tou qwrismoÔ twn metablht¸n to akìloujo prìblhma arqik¸n/sunoriak¸n tim¸n giathn ex�swsh tou kÔmato:
utt(x, t) = uxx(x, t), 0 < x < 1, t > 0,

u(x, 0) =

{

x, 0 ≤ x ≤
1

2

1 − x, 1

2
< x ≤ 1

,

ut(x, 0) = 0, 0 < x < 1,

u(0, t) = u(1, t) = 0, t > 0.7. LÔste me thn mèjodo tou qwrismoÔ twn metablht¸n to akìloujo prìblhma arqik¸n/sunoriak¸n tim¸n giathn ex�swsh th jermìthta:
ut(x, t) = kuxx(x, t), 0 < x < 1, t > 0,

u(x, 0) =

{

2x, 0 < x < 1
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< x < 1

,

u(0, t) = 0, ux(1, t) = 0, t > 0.8. LÔste to akìloujo prìblhma arqik¸n/sunoriak¸n tim¸n gia thn ex�swsh th jermìthta:
ut(x, t) = uxx(x, t), 0 < x < 1, t > 0,

u(x, 0) = 0, 0 < x < 1,

u(0, t) = 1, u(1, t) = 0, t > 0.(Upìdeixh. To prìblhma autì den mpore� na luje� me qwrismì metablht¸n lìgw th mh omogenoÔ sunoria-k  sunj kh u(0, t) = 1. Jèste v(x, t) := u(x, t) − (1 − x) gia 0 < x < 1, t > 0 kai lÔste to ant�stoiqoprìblhma gia thn v.)
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