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Jèma 1. (a) Oi 20 epib�tec enìc traÐnou ja apobibastoÔn tuqaÐa stic epìmenec treic st�seic
Σ1, Σ2, Σ3. Na brejeÐ h pijanìthta na apobibasteÐ toul�qiston ènac epib�thc se kajemÐa apì
tic treic st�seic.
(b) 'Estw X mÐa tuqaÐa metablht  me E(X) = 2 kai E(X2) = 13. Na deiqjeÐ ìti

P (−2 ≤ X ≤ 6) ≥ 7

16
.

Jèma 2. H X eÐnai suneq c tuqaÐa metablht  me puknìthta pijanìthtac

fX(x) =

{
c− x, 0 < x < 1,
0, diaforetik�

ìpou c > 0 stajer�.
(a) BreÐte th stajer� c.
(b) Na upologisteÐ h sun�rthsh katanom c FX(x), x ∈ R.
(g) Na upologistoÔn oi ropèc E(Xn), n = 1, 2, . . . .
(d) Na analujeÐ se dunamoseir� h ropogenn tria MX(t) thc X.

Jèma 3. O arijmìc X twn pelat¸n pou eisèrqontai se èna kat�sthma sth di�rkeia mÐac
hmèrac akoloujeÐ katanom  Poisson me mèsh tim  90. K�je pel�thc, anex�rthta apì touc
upìloipouc, plhr¸nei me k�rta me pijanìthta 4/9,   me metrht� (me pijanìthta 5/9). 'Estw
Y o arijmìc twn pelat¸n pou plhr¸nei me k�rta sth di�rkeia mÐac hmèrac. Na breÐte (a) thn
mèsh tim  thc Y , (b) thn diaspor� thc Y , kai (g) ton suntelest  susqètishc ρ = ρ(X, Y )
twn X kai Y . EÐnai oi X,Y anex�rthtec?

Jèma 4. (a) 'Estw X suneq c tuqaÐa metablht  me puknìthta pijanìthtac

fX(x) =


1

x
, e−1/2 < x < e1/2,

0, diaforetik�.

Na brejeÐ h puknìthta pijanìthtac thc Y = lnX.
(b) 'Estw X1, X2, . . . akoloujÐa anexart twn kai isonìmwn tuqaÐwn metablht¸n, kajemÐa me
puknìthta pijanìthtac thn fX tou Erwt matoc (a). An Zn =

∏n
i=1 Xi, na deÐxete ìti

lim
n→∞

P

(
lnZn√

n
≤ x

)
= Φ

(
x
√
12
)
, x ∈ R,

ìpou Φ h sun�rthsh katanom c thc tupopoihmènhc kanonik c.
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