
BPijanìthtec I, 26 IanouarÐou 2018

Jèma 1o: (a) Se èna surt�ri up�rqoun 12 k�rtec. Apì autèc, 3 èqoun kai tic dÔo pleurèc
kìkkinec, 4 èqoun kai tic dÔo pleurèc pr�sinec kai 5 èqoun mÐa pleur� kìkkinh kai mÐa pleur�
pr�sinh. Epilègoume sthn tÔqh mÐa k�rta kai akoloÔjwc blèpoume sthn tÔqh mÐa pleur� thc.
Na upologistoÔn:

(1) (1 mon.) H pijanìthta na doÔme kìkkinh pleur�.
(2) (1 mon.) H pijanìthta h k�rta pou epilèqjhke na èqei kai tic dÔo pleurèc kìkkinec

dedomènou ìti h pleur� pou eÐdame  tan kìkkinh.

(b) (1 mon.) RÐqnoume suneq¸c èna sunhjismèno z�ri mèqri na emfanisteÐ gia pr¸th for� h
èndeixh {6}. Na upologisteÐ h mèsh tim  tou ajroÐsmatoc ìlwn twn endeÐxewn pou èfere to z�ri.

Jèma 2o: 'Estw X, Y anex�rthtec ekjetikèc tuqaÐec metablhtèc me sunart seic puknìthtac
pijanìthtac

fX(x) = 3e−3x1{x>0}, fY (y) = 4e−4y1{y>0}.

(1) (1 mon.) Na upologisteÐ h desmeumènh pijanìthta P (5 < X < 8 | X > 7).
(2) (0.5 mon.) Na upologisteÐ h pijanìthta P (X < Y ).
(3) (1 mon.) Na upologisteÐ h sun�rthsh katanom c thc min(X, Y ).
(4) (0.5 mon.) Na upologisteÐ h ropogenn tria thc Z = 3X + 4Y .

Jèma 3o: 'Estw (X, Y ) didi�stath suneq c tuqaÐa metablht  me sun�rthsh puknìthtac
pijanìthtac

fX,Y (x, y) = cx2e−3xy1{0<x<1,y>0}.

(1) (0.5 mon.) Na upologisteÐ h stajer� c.
(2) (0.5 mon.) Na upologisteÐ h perij¸ria sun�rthsh puknìthtac pijanìthtac thc X.
(3) (0.5 mon.) Na upologisteÐ h desmeumènh mèsh tim  E[Y |X = x].
(4) (1 mon.) Na upologisteÐ h E[XY ].

Jèma 4o: (a) H tuqaÐa metablht  X èqei ropogenn tria

MX(t) = E(etX) =
e7t

1− t2
, |t| < 1.

(1) (0.5 mon.) Na upologÐsete th mèsh tim  kai th diaspor� thc X.
(2) (1 mon.) Na apodeÐxete ìti isqÔei h anisìthta

P (X ≤ 3) ≤ 1

8
.

(b) (1 mon.) An oi tuqaÐec metablhtèc X1, X2, . . . , X50 eÐnai anex�rthtec kai isìnomec, kajemÐa
me ropogenn tria ìpwc sto er¸thma (a), na upologÐsete kat� prosèggish thn pijanìthta

P (340 < X1 + X2 + · · ·+ X50 < 370).

[Φ(0.5) = 0.6915, Φ(1) = 0.8413, Φ(1.5) = 0.9332, Φ(2) = 0.9773, Φ(2.5) = 0.9938,
Φ(3) = 0.9987]

H di�rkeia thc exètashc eÐnai 2 ¸rec kai 30 lept�. Kal  epituqÐa!


