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ÈÝìá 1 - 25 ìïíÜäåò: ÂáóéêÝò Ýííïéåò.

(á) ¸óôù E, F êáé G ôñßá ãåãïíüôá ìå ìç ìçäåíéêÝò ðéèáíüôçôåò, ïñéóìÝíá óå êÜðïéï êïéíü
äåéãìáôï÷þñï. Áðïöáóßóôå åÜí ïé åðüìåíåò ðñïôÜóåéò åßíáé ðÜíôá ïñèÝò (ãéá ïðïéáäÞðïôå E,
F êáé G) êáé áéôïëïãåßóôå ôçí áðÜíôçóÞ óáò.

(i) P (EF ) + P (Ec ∪ F c) = 1.
(ii) P (E ∪ F ) = 1− P (Ec/F c)P (F c).
(iii) P (E/F c) + P (E/F ) = 1.
(iv) P (EF/E) = P (EF/F ).
(v) P (E/F ) = P (E/FG)P (G/F ) + P (E/FGc)P (Gc/F ).
(vi) P (E/F )P (F ) + P (Ec/F )P (F ) = P (F ).
(vii) Áí P (EFG) = P (E)P (F )P (G), ôüôå ôá E, F , G, åßíáé áíåîÜñôçôá.
(viii) Áí ôá E êáé F åßíáé îÝíá ìåôáîý ôïõò, P (E/F ) = P (E).

(b) Áðï÷ñþóá ¸íäåéîç: ¸óôù üôé ôï óõìâÜí B áõîÜíåé ôçí ðéèáíüôçôá Ýíáò êáôçãïñïýìåíïò
íá åßíáé üíôùò Ýíï÷ïò. ÄçëáäÞ, áí A åßíáé ôï ãåãïíüò "ï êáôçãïñïýìåíïò åßíáé Ýíï÷ïò," ôüôå
P (A/B) ≥ P (A). Ï åéóáããåëÝáò ìáèáßíåé üôé ôï ãåãïíüò B äåí óõíÝâç. Ôé óõìðÝñáóìá ìðïñåß íá
âãÜëåé ó÷åôéêÜ ìå ôç äåóìåõìÝíç ðéèáíüôçôá íá åßíáé Ýíï÷ïò ï êáôçãïñïýìåíïò;

ÈÝìá 2 - 25 ìïíÜäåò: ¸íá áðëü óåéñéáêü ðåßñáìá ôý÷çò.

Ðñéí áíá÷ùñÞóåôå ãéá ôï Las Vegas, Ýíáò ößëïò óáò åéóçãåßôáé ôçí áêüëïõèç "óßãïõñç" óõíôáãÞ
ãéá íá êåñäßóåôå óôç ñïõëÝôá: "Ðüíôáñå ðñþôá $1 óôï êüêêéíï. Áí Ýñèåé êüêêéíï (óõìâáßíåé ìå
ðéèáíüôçôá 18/38), ðÜñå ôï êÝñäïò óïõ ($1) êáé öýãå. Áí Ýñèåé ìáýñï êáé ÷Üóåéò (ìå ðéèáíüôçôá
20/38), âÜëå áðü $1 óôï êüêêéíï óå êÜèå Ýíá áðü ôá åðüìåíá äýï ãõñßóìáôá ôïõ ôñï÷ïý êáé ìåôÜ
öýãå."

(á) Ïñßæïõìå ôçí ô.ì. X ùò ôï óõíïëéêü êÝñäïò óáò. Ðñïöáíþò áñíçôéêÝò ôéìÝò ôçò X äçëþíïõí
÷Üóéìï. Äçìéïõñãåßóôå ôï äåíäñéêü äéÜãñáììá ãéá áõôü ôï ðåßñáìá ôý÷çò êáé ðåñéãñÜøôå ðëÞñùò
ôçí ô.ì. X (ðåäßï ôéìþí êáé óõíÜñôçóç ðéèáíüôçôáò). Óõìðëçñþóôå ôïí ðáñáêÜôù ðßíáêá:

Ω
X

pX(x)

(â) Ðïéá ç ðéèáíüôçôá íá êåñäßóåôå, P (X > 0);
(ã) Ðïéï ôï áíáìåíüìåíï êÝñäïò óáò, E[X];
(ä) Åßíáé êáëÞ ç óôñáôçãéêÞ ðïõ óáò ðñïôåßíåé ï ößëïò óáò;
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ÈÝìá 3 - 25 ìïíÜäåò: ÄïêéìÝò Bernoulli êáé óõíáöåßò êáôáíïìÝò

(á) Óå Ýíá ðåßñáìá ôý÷çò, ñß÷íïõìå äéáäï÷éêÜ Ýíá "ðåéñáãìÝíï" êÝñìá (üðïõ ç ðéèáíüôçôá íá Ýñèåé
Ê óå êÜèå ñßøç åßíáé p) Ýùò üôïõ öÝñïõìå Ê ãéá äåýôåñç öïñÜ. ¸óôù N ç ô.ì. ðïõ ìåôñÜ ôùí áñéèìü
ôùí ñßøåùí ìÝ÷ñé ôç äåýôåñç åìöÜíéóç êåöáëÞò, Ê. ÄçëáäÞ, áí ïé ñßøåéò öÝñïõí Ã-Ã-Ê-Ã-Ã-Ã-Ê, ôüôå
N = 7. Äþóôå ôçí ðëÞñç ðåñéãñáöÞ ãéá ôçí ô.ì. N (ðåäßï ôéìþí êáé óõíÜñôçóç ðéèáíüôçôáò).

(â) Ç ô.ì. X áêïëïõèåß ôç ÄéùíõìéêÞ êáôáíïìÞ ìå ìÝóç ôéìÞ E[X] = 6 êáé äéáóðïñÜ var(X) = 2.4.
Õðïëïãßóôå ôéò åîÞò ðïóüôçôåò: (i) P (X = 5), (ii) P (2X ≥ 5), (iii) var(3X − 2).

ÈÝìá 4 - 25 ìïíÜäåò: Áðü êïéíïý óõíáñôÞóåéò ðéèáíüôçôáò.

Èåùñåßóôå ôéò äýï äéáêñéôÝò ôõ÷áßåò ìåôáâëçôÝò (ô.ì.) ìå áðü êïéíïý óõíÜñôçóç ðéèáíüôçôáò (ó.ð.)
üðùò öáßíåôáé óôïí áêüëïõèï ðßíáêá:

y = 3 c c 2c

y = 2 2c 0 4c

y = 1 3c c 6c

x = 1 x = 2 x = 3

(á) Õðïëïãßóôå ôçí ôéìÞ ôçò óôáèåñÜò c.
(â) Õðïëïãßóôå ôçí ôéìÞ pY (2).
(ã) Èåùñåßóôå ôçí ô.ì. Z = Y X2. Õðïëïãßóôå ôç ó.ð. ôçò Z .
(ä) Õðïëïãßóôå ôç äåóìåõìÝíç ó.ð. ôçò ô.ì. X äåäïìÝíïõ ôïõ ãåãïíüôïò {Y = 2}, äçëáäÞ ôçí
pX/Y (x/2). Âñåßôå ôçí E[Z/Y = 2].
(å) Õðïëïãßóôå ôçí äåóìåõìÝíç äéáóðïñÜ ôçò Y äåäïìÝíïõ ôïõ ãåãïíüôïò {X = 2}.


