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1η Seir� Ask sewn

1.'Estw q.p.(Ω,F , P ). DeÐxte ìti gia k�je n ∈ N kai opoiad pote endeqìmena
{A1, ..., An} ⊂ F isqÔei :

n∑
i=1

P (Ai) 6 P (
n⋂
i=1

Ai) + n− 1

2.'Estw p.t. me dÔo isopÐjana dunat� apotelèsmata {epituqÐa} e kai {apotuqÐa}
a. To peÐrama epanalamb�netai ep' �peiron kai èstw ìti gia n ∈ N, An eÐnai to
endeqìmeno : Oi n pr¸tec ektelèseic akoloujoÔntai apì akrib¸c 2n {epituqÐec}.
Poia h pijanìthta na pragmatopoihjoÔn apeÐrwc poll� An;

3.'Estw mètro pijanìthtac R orismèno ston (R,B) ìpou B eÐnai s-�lgebra pou
perilamb�nei ìla ta diast mata tou R.OrÐzoume G(t) = P ((−∞, t]), t ∈ R. DeÐxte
ìti h sun�rthsh G eÐnai aÔxousa, dexi� suneq c kai èqei

lim
t→−∞

G(t) = 0, lim
t→+∞

G(t) = 1

4.To qarakthristikì Q enìc proðìntoc eÐnai t.m. Q me katanom  N(m=32.7,σ2=4).
'Ena komm�ti tou proðìntoc autoÔ jewreÐtai {swstì} ìtan X > 30.
(a) Poio to posostì twn {swst¸n}sto sÔnolo paragwg c;
(b) Se 5 komm�tia tou proðìntoc epilegmèna sthn tÔqh poia h pijanìthta na brÐ-
skontai 3 toul�qiston {swst�};
(g) PaÐrnoume diadoqik� kai tuqaÐa komm�tia apì to sÔnolo thc paragwg c. Poia
h pijanìthta na qreiastoÔn 5 l yeic ¸ste na sunant soume to pr¸to {swstì};

5. 'Estw t.m. Q me σ.k. F (x) = exp(−e−x), x ∈ R.
(a) BreÐte thn σ.p.p. f thc t.m. Q.
(b) An Y = exp(X

2
), na breÐte thn mèsh tim  E(U).

6. 'Estw diakrit  t.m. Q me timèc sto {0, 1, ...}. DeÐxte ìti h mèsh tim 

E(X) =
∞∑
k=0

P (X > k).
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7. H taqÔthta Q enìc morÐou aerÐou m�zac m se apìluth jermokrasÐa T eÐnai t.m.
me σ.p.p. (Katanom  Maxwell −Boltzmann)

f(x) =

{
ax2e−βx

2
, x > 0

0 , x 6 0

ìpou α > 0 kai β = m
2kT

, k > 0 h stajer� Boltzmann.

(a) Na breÐte thn stajer� a.
(b) Na breÐte thn mèsh tim  thc kinhtik c enèrgeiac Y = 1

2
mX2 .

8.Na breÐte to anamenìmeno (mèsh tim ) pl joc rÐyewn enìc zarioÔ mèqri na emfa-
nistoÔn ìlec oi ìyeic tou.

9. 'Estw t.m. Q me σ.k. F kai σ.p.p. f kai peperasmènh diaspor�.
(a) An G(u) = E[(X − u)2], u ∈ R deÐxte ìti minuG(u) = G(m) ìpou m = E(X)
(Dhl. minuG(u) = V (X))
(b) An H(u) = E(|X−u|), u ∈ R deÐxte ìti minuH(u) = H(d) ìpou d ∈ R tètoio
¸ste F (d) = 1

2
('Ena tètoio d onom�zetai di�mesoc thc t.m. Q.)

10. 'Estw t.m. Q me peperasmènh diaspor� kai σ =
√
V (X) . An m = E(X) kai

d eÐnai h di�mesoc thc t.m. Q deÐxte ìti |m− d| 6 σ.
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