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H parĹdosh twn askăsewn eÐnai gia thn Paraskeuă 14 OktÿbrÐou. Oi
askăseic ja paradÿjoun stouc bohjoÔc sthn G021(Upìgeio leukÿn ktirÐwn,
trÐth pìrta dexiĹ).

1. GrĹyte mÐa èkjesh(ìqi parapĹnw apì mÐa selÐda) pĹnw stouc upermi-
gadikoÔc arijmoÔc (hypercomplex) kai na anaferete thn bibliografÐa
sthn opoÐa anatrèxate.

2. Wc gnwstìn, kĹje shmeÐo ston n-diĹstato EukleÐdio qÿro(Rn) mporeÐ
na grafeÐ wc grammikìc sunduasmìc n basikÿn dianusmĹtwn. Tupikì
paradeigma eÐnai

(x1, x2, ..., xn) = x1e1 + x2e2 + ... + xnen,

ìpou ei = (0, 0, ..., 0, 1, 0, ..., 0) gia kĹje i = 1, 2, ..., n (dhladă, pantoÔ
mhdèn ektìc apì thn i-ostă suntetagmènh ìpou paÐrnei thn timă èna). To
sÔnolo twn dianusmĹtwn {e1, e2, ..., en} lègetai bĹsh tou Rn giatÐ ta
dianÔsmata autĹ eÐnai grammikĹ anexĹrthta kai parĹgoun to qÿro (pou
shmaÐnei ìti kĹje sămeÐo tou Rn mporeÐ na anaparastajeÐ me monadikì
trìpo). Anatrèxte sto kefĹlaio 2 twn shmeiÿsewn Grammikăc ’Alge-
brac tou AkrÐbh pou prostèjhkan sth selÐda tou majămatoc, kĹtw apì
to link thc BibliografÐac.

Se autăn thn Ĺskhsh meletăste thn analogÐa autÿn twn ennoiÿn stic
sunartăseic. Dhladă, jewrăste tic sunartăseic shmeÐa enìc (sunarth-
siakoÔ) qÿrou pou genniètai/paragetai apì Ĺllec sunartăseic/shmeÐa.
Tupikì parĹdeigma, ta anaptÔgmata se seirèc Taylor. MetaxÔ Ĺllwn,
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anatrèxte kai sto kefĹlaio 8 twn shmeiÿsewn pou anafèrjhkan para-
pĹnw. EpÐshc, na gÐnei anaforĹ kai twn Ĺllwn bibliografikÿn phgÿn
pou qrhsimopoiăsate.

3. (a) UpologÐste to
∫ T
0 cos(kωt)cos(lωt) dt gia k = l kai k 6= l.

(T = 2π/ω, perÐodoc)

(b) UpologÐste to
∫ T
0 ejωt dt, ìpou T = 2π/ω h perÐodoc.

(g) An ψk(t) = ejkωt, apodeÐxte ìti < ψk(t), ψl(t) >= { T , k = l
0 k 6= l

(d) PisteÔete ìti h oikogèneia sunartăsewn tou erwtămatoc (g) mpo-
roÔn na qrhsimopoihjoÔn wc bĹsh enìc qÿrou sunartăsewn? GiatÐ?

4. GnwrÐzontac ìti h perÐodoc tou sămatoc x(t) = cos(ωt) eÐnai T = 2π/ω
upologÐste tic periìdouc twn

(a) x1(t) = cos(3ωt)

(b) x2(t) = cos(4.5ωt)

(g) x3(t) = x1(t) ∗ x2(t)
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