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STA203 Foundation of Probability Theory
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Based on Probability Theory’s slides
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Definition 1.1 (Conditional probability). Let (2, .%#,P) be a probability space, and
Z be two events such that P > 0.The conditional probability of A given [ is
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Exercise 1.2. Urn A has three red balls and two white balls, and urn B has two red
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balls and five white balls. A fair coin is tossed; if it hands heads up, a ball is drawn from
urn A and otherwise a ball is drawn from urn B. o O
« (a)What is the probability that a red ball is drawn ? O
« (b) If a red ball is drawn, what is the probability that the coin landed heads up? A # =\9
Solution. o (@)P(red)=3xi+2Zxi="5 '\/
o (b)P(head|red) = 5 o) P C.'fd) = ’l) Wed { A B) O o
O
-
AL vedd P(_veJOAM- Pared NB) 7
C
S perve) ®
PAdd) =X
= Fmd) = T3 - Pued WFW*?“@‘“E)F%)
N
1 =21+ Ead
> T2t



Exerdse

Sometimes  +he  condlitanak P’ﬂbﬂbl'bﬂd i§ eosiev o com’)ute. we want 0  finc /)")50”"“*7

for intessecniin  evewt - P AR —pA) - ped)

&= S

PAN)
}z;;uf By induckin. Suppose n=2 . Tt holds becawse . P:An/\\) = pdo

Supprse it hotds for nd, now Hor n

~—_
6]

P AAL--- Aug A = PLA‘A).l‘; < Au) P(Ahl A Aw)

= PeAO pAuAd - 1BAwI LA Ana ) p Al i-- A W)

Exercise 1.5. Show that if A; B; C are mutually independent, then AN B and C' are
independent and AU B and C' are independent. :T M)’PLD? ©
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Exercise 1.9 (Monty Hall Problem). Suppose you're on a game show, and you're

& 2 given the choice of three doors: Behind one door behind thoats. You
.? '? pick a door, say No. 1, and the host, who knows what’s behind the doors, opens another
door, say No. 3, which has a goat. He then says to you, "Do you want to pick door No.

27” Is it to your advantage to switch your choice?
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How many sequences (a;,ay, ..., ay,) are there consisting of 4 0's and 8 1's,
if no two consecutive terms are both 0's?

Solution:

There are 5 places ready for insertion of 1, The beginning and ending place can be inserted by null
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(i) Step 1: U;l"Ll(O, =11 € (0,1). Letx € U2, (0, 5], thenyx € (0, ;5] for somen > 1.

Thus, 0 < x < 725 < 1, which implies that x € (0, 1

(i) step 2: (0,1) ¢ Up21(0, zi5]. Let x € (0,1), and define ¢ = 1 —x > 0. Then, there
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