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

2o FullĹdio Askăsewn

ParĹdosh: Paraskeuă 25/5/2007.

1. UpologÐste touc suntelestèc a_n, b_n thc seirĹc Fourier gia tic sunartăseic:

(a’) f(x) = x^2, −1 < x < 1. (b’) g(x) = sin x, −π < x < π. 2. Jewrăste tic akìloujec sunartăseic sto (-1,1):

Gia kajemÐa apì tic sunartăseic autèc upologÐste touc suntelestèc Fourier, sqediĹste th grafikă parĹstash sto diĹsthma (-2,2) thc sunĹrthshc sthn opoÐa sugklÐnei h seirĹ Fourier kai elègxte to eÐdoc thc sÔgklishc (shmeiakă ă omoiìmorfh).

3. UpologÐste tic idiotimèc kai ta antÐstoiqa idiodianÔsmata gia ta akìlouja problămata:

(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. UpologÐste thn lÔsh tou akìloujou problămatoc arqikÿn timÿn gia thn exÐswsh tou kÔmatoc: u_{tt}(x, t) = c^2u_{xx}(x, t), −∞ < x < ∞, t > 0, u(x, 0) = e^x, u_t(x, 0) = sin x.

5. LÔste to akìloujo prìblhma arqikÿn timÿn: u_{xx} − 3u_{xt} − 4u_{tt} = 0, −∞ < x < ∞, t > 0, u(x, 0) = x^2, u_t(x, 0) = e^x.

(Upìdeixh. Paragontopoiăste to diaforikì telestă ìpwc kĹname kai gia thn exÐswsh tou kÔmatoc.)

6. LÔste me thn mèjodo tou qwrismoÔ twn metablhtÿn to akìloujo prìblhma arqikÿn/sunoriakÿn timÿn gia thn exÐswsh tou kÔmatoc:

u_{tt}(x, t) = u_{xx}(x, t), 0 < x < 1, t > 0, u(x, 0) = { x, 0 ≤ x ≤^1_2 1 − x,^1_2 < x ≤ 1 , u_t(x, 0) = 0, 0 < x < 1, u(0, t) = u(1, t) = 0, t > 0.

7. LÔste me thn mèjodo tou qwrismoÔ twn metablhtÿn to akìloujo prìblhma arqikÿn/sunoriakÿn timÿn gia thn exÐswsh thc jermìthtac:

u_t(x, t) = ku_{xx}(x, t), 0 < x < 1, t > 0, u(x, 0) = { 2x, 0 < x <^1_2 1,^1_2 < x < 1 , u(0, t) = 0, u_x(1, t) = 0, t > 0.

8. LÔste to akìloujo prìblhma arqikÿn/sunoriakÿn timÿn gia thn exÐswsh thc jermìthtac:

u_t(x, t) = u_{xx}(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 mporeÐ na lujeÐ me qwrismì metablhtÿn lìgw thc mh omogenoÔc sunoriakăc sunjăkhc u(0, t) = 1. Jèste v(x, t) := u(x, t) − (1 − x) gia 0 < x < 1, t > 0 kai lÔste to antÐstoiqo prìblhma gia thn v.)

2