
Pijanìthtec I

Telik  Exètash. 20 FebrouarÐou 2012

Om�da A

Jèma 1.[30 BajmoÐ] (a) Kataskeu�zoume ènan 15-y fio arijmì pou to k�je yhfÐo tou epilège-
tai anex�rthta apì thn omoiìmorfh katanom  sto {1, 2, . . . , 9}. Poi� h pijanìthta na emfanisteÐ
to yhfÐo 8 akrib¸c treÐc forèc, kai m�lista se diadoqikèc jèseic?

(b) Apì èna koutÐ pou perièqei 3 kìkkinec, 3 maÔrec, kai 4 �sprec mp�lec, ex�goume diadoqik�
me epan�jesh mÐa sfaÐra k�je for�.

(i) Poiìc o anamenìmenoc arijmìc exagwg¸n (dokim¸n) mèqri na emfanisteÐ gia pr¸th for�
kìkkinh mp�la?

(ii) Poiìc o anamenìmenoc arijmìc exagwg¸n (dokim¸n) mèqri na emfanistoÔn kai ta dÔo qr¸mata,
kìkkino kai maÔro?

Jèma 2.[30 BajmoÐ] (a) 'Estw tuqaÐa metablht  X pou akoloujeÐ thn tupik  kanonik  kata-
nom  N(0, 1). Na brejeÐ h puknìthta thc tuqaÐac metablht c W = |X|.
(b) 'Estw X tuqaÐa metablht  pou akoloujeÐ thn ekjetik  katanom  me puknìthta fX(x) =
λe−λx1x>0. Na brejeÐ h pijanìthta P (X > t) gia t > 0.

(g) 'Ena kib¸tio perièqei 10 luqnÐec oi opoÐec èqoun di�rkeia zw c, ekfrasmènh se qrìnia,
ekjetik� katanemhmènh me par�metro λ1 = 1/4 oi 3 apì autèc, kai me par�metro λ2 = 1/2 oi
upìloipec 7. Epilègoume tuqaÐa mia luqnÐa apì to kib¸tio. Poi� h pijanìthta h di�rkeia zw c
thc luqnÐac na xeper�sei ta 5 qrìnia?

Jèma 3.[25 BajmoÐ] 'Estw suneq c tuqaÐa metablht X me puknìthta fX(x) = 6x(1−x)10<x<1.

(a) UpologÐste tic E(X),Var(X).

(b) BreÐte prosegistik� thn pijanìthta to �jroisma 500 anex�rthtwn kai isìnomwn tuqaÐwn
metablht¸n, kajemÐa me puknìthta thn fX , na xepern� to arijmì 240.

Jèma 4.[25 BajmoÐ] H suneq c didi�stath tuqaÐa metablht  (X, Y ) èqei puknìthta

fX,Y (x, y) =

{
1 an 0 < y

2
< x < 1,

0 diaforetik�.

(a) EÐnai oi tuqaÐec metablhtèc X, Y anex�rthtec?

(b) BreÐte thn sundiakÔmansh Cov(X, Y ).

Gia thn sun�rthsh katanom c thc tupik c kanonik c N(0, 1) isqÔei: Φ(0.5) = 0.691,Φ(1) =
0.841,Φ(2) = 0.977

H di�rkeia thc exètashc eÐnai 21
2
¸rec. KALH EPITUQIA!



Apant seic

1. (a)
13× 812

915

(b) (i) 10/3.
(ii) (10/6) + (10/3). LÔsh ìpwc sto prìblhma tou sullèkth kouponi¸n.

2. (a)

fW (x) =

{
2fX(x) = 2 1√

2π
e−

x2

2 an x > 0,

0 an x ≤ 0.

(b) e−λt.

(g) Je¸rhma olik c pijanìthtac.
3

10
e−5λ1 +

7

10
e−5λ2 .

3. (a) E(X) = 1/2,Var(X) = 1/20.

(b) S500 := X1 + · · ·+X500. E(S500) = 250,Var(S500) = 25.

P (S500 ≥ 240) = P

(
S500 − 250

5
≥ −2

)
≈ 1− Φ(−2) = Φ(2).

4. (a) Exarthmènec.

(b)

Cov(X, Y ) = E(XY )− E(X)E(Y ) =
1

2
− 2

3
× 2

3
=

1

18
.


