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Jèmata

1. (a) Na d¸sete ton orismì tou idiodianÔsmatoc, |f >, kai thc idiotim c, λ, enìc telest  A 6= I
(1 mon�da).

(b) 'Estw o telest c A = − d2

dx2
sto q¸ro twn sunart sewn pou eÐnai suneq¸c paragwgÐ-

simec gia x ∈ [0, L]. (i) Na brejoÔn oi idiotimèc tou telest  an u(0) = u(L) = 0. (ii) Poi�
eÐnai h fusik  shmasÐa tou probl matoc; (1.5 mon�dec)

2. JewreÐste tic sunart seic Γ(x) kai B(x). Na deÐxete ìti:

(a) Gia m,n > 0, isqÔei B(m,n) =
Γ(m)Γ(n)

Γ(m+ n)
.

(b) An

∫ ∞
0

xp−1

1 + x
dx =

π

sin(pπ)
, tìte Γ(p)Γ(1− p) =

π

sin(pπ)
gia 0 < p < 1.

(g) Me b�sh ton orismì B(m,n) = B(n,m), na epalhjeÔsete to er¸thma (a). (2.5 mon�dec)

3. JewreÐste th qronoexarthmènh exÐswsh Schrödinger: i~
∂Ψ

∂t
=

(
− ~2

2m

∂2Ψ

∂x2
+ V (x)

)
Ψ, me

Ψ = Ψ(x, t). 'Opou m h m�za tou kbantikoÔ swmatidÐou kai ~ h stajer� tou Planck.

(a) Na epilÔsete thn parap�nw exÐswsh me stajer� qwrismoÔ E (enèrgeia tou kbantikoÔ
swmatidÐou) kai sunoriakèc sunj kec Ψ(0) = Ψ(L) = 0. Jewr ste ìti h sun�rthsh dunami-

koÔ eÐnai thc morf c: V (x) =
2m

~2
v(x), ìpou v(x) =

{
0, 0 < x < L

∞, x < 0, x > L
(1.5 mon�dec).

(b) Ti gnwrÐzete gia thn sun�rthsh Ψ; Poi� eÐnai h fusik  shmasÐa tou parap�nw probl matoc;
(1 mon�da)

4. JewreÐste ta polu¸numa Hermite, Hn(x), me genn tria sun�rthsh e2tx−t
2

=
∞∑
n=0

Hn(x)

n!
tn.

Na deÐxete ìti:

(a) IkanopoioÔn th diaforik  exÐswsh y′′ − 2xy′ + 2ny = 0.

(b) Hn(x) = (−1)nex
2 dn

dxn

(
e−x

2
)
.

(g) EÐnai orjog¸nia me sun�rthsh b�rouc w(x) = e−x
2
.

(d) Na brejeÐ h genik  lÔsh thc exÐswshc tou erwt matoc (a) gia n = 1. (2.5 mon�dec)

Di�rkeia exètashc 3 ¸rec. Kalh Epituqia!


