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Jèma 1 - 50 mon�dec: 'Ena potpourri apì apl� probl mata pijanot twn. Stic
parak�tw erwt seic epilèxte th swst  ap�nthsh kai aitiologeÐste pl rwc thn epilog  sac.

(a) Poia apì tic epìmenec prot�seic DEN eÐnai swst ;

(i) An A ⊂ B, tìte P (A) ≤ P (B).
(ii) An P (B) > 0, tìte P (A/B) ≥ P (A).
(iii)P (A ∩B) ≥ P (A) + P (B)− 1.
(iv)P (A ∩Bc) = P (A ∪B)− P (B).

(b) RÐqnoume n ìmoiec mp�lec se m doqeÐa me tuqaÐo trìpo. K�je mp�la pèftei me Ðdia pijanìthta
mèsa se k�je èna apì ta m doqeÐa kai k�je rÐyh eÐnai anex�rthth apì ìlec tic �llec. Poia eÐnai h
pijanìthta ìti to i-stì doqeÐo ja eÐnai �deio met� th rÐyh ìlwn twn mpal¸n;
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(g) RÐqnoume dÔo forèc to Ðdio dÐkaio kèrma. An to apotèlesma twn dÔo rÐyewn eÐnai to Ðdio,
kerdÐzoume, alli¸c q�noume. 'Estw A to gegonìc ìti h pr¸th rÐyh èfere Kefal , B to gegonìc
ìti h deÔterh rÐyh èfere Kefal  kai C to gegonìc ìti kerdÐzoume. Poia apì tic epìmenec prot�seic
eÐnai swst ;

(i) Ta gegonìta A kai B den eÐnai anex�rthta.
(ii) Ta gegonìta A kai C eÐnai anex�rthta.
(iii)Ta gegonìta A kai B eÐnai upì sunj kh anex�rthta dedomènou tou C.
(iv)P (C) = 3/4.

(d) 'Ena peiragmèno kèrma fèrnei Kefal  me pijanìthta 1/3. 'Estw X to pl joc twn Kefal¸n
pou èrqontai se 5 anex�rthtec rÐyeic tou kèrmatoc. Poia eÐnai h pijanìthta h pr¸th rÐyh na fèrei
Kefal  dedomènou ìti {X = 1   X = 5};
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(e) MÐa tr�poula me 52 fÔlla, moir�zetai se dÔo paÐktec, apì 26 fÔlla ston kajèna. Poia eÐnai
h pijanìthta ìti o pr¸toc paÐkthc ja p�rei ìlouc touc �ssouc;
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(st) 'Estw treic anex�rthtec t.m. X, Y kai Z. Tìte oi X kai Y + Z eÐnai:

(i) p�nta
(ii) merikèc forèc
(iii)potè

anex�rthtec.
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(z) Gia na p�rei �deia od ghshc, h MarÐa prèpei na per�sei to test od ghshc. K�je for� pou
prospajeÐ, h MarÐa pern� to test me pijanìthta 1/2, anex�rthta apì prosp�jeia se prosp�jeia.
H MarÐa apètuqe sthn pr¸th prosp�jeia. Dedomènou autoÔ, orÐzoume wc Y ta epiplèon test pou
h MarÐa ja p�rei mèqric ìtou petÔqei. Tìte:

(i) E[Y ] = 1.
(ii) E[Y ] = 2.
(iii)E[Y ] = 0.

(h) 'Estw dÔo diakritèc t.m. X kai Y , ìpou k�je mÐa paÐrnei timèc {1, 2, 3}. H apì koinoÔ sun�rthsh
pijanìthtac eÐnai pX,Y (x, y) = 0, an (x, y) ∈ {(1, 3), (2, 1), (3, 2)} kai pX,Y (x, y) > 0, an (x, y) ∈
{(1, 1), (1, 2), (2, 2), (2, 3), (3, 1), (3, 3)}. Tìte:

(i) Oi t.m. X kai Y eÐnai anex�rthtec.
(ii) Oi t.m. X kai Y den eÐnai anex�rthtec.

(j) 'Estw 4 anex�rthtec t.m. Bernoulli, Xi; i = 1, . . . , 4, me paramètro p = 0.1. OrÐzoume thn t.m.
X =

∑4
i=1 Xi. Tìte:

(i) E[X1/X = 2] = 0.1.
(ii) E[X1/X = 2] = 0.5.
(iii)E[X1/X = 2] = 0.25.

(i) Oi anex�rthtec t.m. X kai Y eÐnai Diwnumikèc me paramètrouc (n = 10, p) kai (n = 5, q),
antÐstoiqa. Dhlad  X ∼ ∆(10, p) kai Y ∼ ∆(5, q). H diaspor� thc t.m. Z = 3 + 2X + 5Y eÐnai:

(i) 20p(1− p) + 25q(1− q).
(ii) 9 + 40p(1− p) + 125q(1− q).
(iii)40p(1− p) + 125q(1− q).

Jèma 2 - 50 mon�dec.

H AlÐkh kai o BasÐlhc jèloun na agor�soun apì èna pod lato. To kat�sthma diajètei 4 pr�sina,
3 kÐtrina kai 2 kìkkina pod lata. H AlÐkh epilègei tuqaÐa èna pod lato kai to agor�zei. Amèswc
met� to Ðdio k�nei kai o BasÐlhc. H tim  tou pr�sinou, kÐtrinou kai kìkkinou pod latou eÐnai 300,
200 kai 100 eur¸, antÐstoiqa. 'Estw A to gegonìc ìti h AlÐkh agìrase èna pr�sino pod lato kai
B to gegonìc ìti o BasÐlhc agìrase èna pr�sino pod lato.

(a) UpologÐste tic pijanìthtec P (A), P (B/A) kai P (B).

(b) EÐnai ta gegonìta A kai B anex�rthta; AitiologeÐste thn ap�nths  sac.

(g) Poia eÐnai h pijanìthta ìti toul�qiston ènac apì touc dÔo agìrase pr�sino pod lato;

(d) Poia eÐnai h pijanìthta ìti h AlÐkh kai o BasÐlhc agìrasan pod lata me diaforetikì qr¸ma;

(e) OrÐste thn tuqaÐa metablht  X wc to posì pou pl rwse h AlÐkh. UpologÐste thn katanom 
thc X, dedomènou ìti o BasÐlhc agìrase pr�sino pod lato. Dhlad , upologÐste th desmeumènh
sun�rthsh pijanìthtac pX/B(x). EpÐshc, upologÐste th mèsh tim  thc X dedomènou tou B.


