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Suppose exactly 1 out of 3 boxes contains an iPad, and the remaining two
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QO Experiment 1 : Select a ball from an urn containing balls labeled 1 to 50. Note the number on
the ball.
S, =1{1,2,3,4,......,49, 50}
A4, ="An even numbered ball is selected” = {2, 4, 6, ...,48, 50}
QO Experiment 2 : Select a ball from an urn containing balls labeled 1 to 50. Note the number in
the tens place.
$,=1{0,1,2,3,4,5}
A4, = "The number is more than 2" {3, 4, 5}
Q Experiment 3a : Toss a coin in the air and note which side faces up when it lands. The two
sides of a coin are often called “heads” (H) and “tails” (T).
S3,= {H, T}
A3, = "The coin lands with heads up” = {H}
Q Experiment 3b : Toss a coin three times. Note the sequence of heads/tails.
S, = {HHH, HHT, HTH, THH, TTH, THT, HTT, TTT}
Az, = “The three tosses give the same outcome” = {HHH, TTT}
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Commutative Properties:
AUB=BUA and ANB=BNA
Associative Properties:
4U(BUC)=(4UB)UC and 4N(BNC)=(4NB)NC
Distributive Properties:

4U(BNC)=(4UB)N(4UC) and
AN(BUC)=(4NB)U(4NC)
DeMorgan’s Rule:

(4NBY =4°UB° and (4UBY =4°NB°
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®  1£4,, A,,.... 4, are pair-wise mutually exclusive, then LPLLZJl Ak:| = Z":P[Ak] for n> 2}
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21 The axioms and corollaries provide with a set of rules for computing
probabilities of events in terms of other events (mathematical manipulation).

1 Note that any assignment of probabilities to events that satisfies the three
axioms can be manipulated in this way. It is up to the engineer to determine
a “reasonable” or “accurate” assignment of probabilities.

1 Assigning probabilities to some sub-class of events gives you enough
information to determine the probability of any event (by manipulating the
axioms and corollaries).
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Axiom III: If 4, and 4, are mutually exclusive, then
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Since 4; and 4, are mutually exclusive, so are 4;B and 4,B,
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If B, B,, B;,....., B, partition the sample space, then for any event 4,

[P[A] =3 PL4| BIPB, ]] s
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where 4B,, AB,,..., AB, are mutually exclusive.

0 By Corollary 4, P[A] = ¥, P[AB; ] = ¥}, P[A|B; ]P[B;]
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Let B, B,, B, ..., B, be a partition of the sample space S. For any event 4,
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o Example: Pick a random number X from [0, 1] and a random number Y from [0.2, 0.8].

The sample space is [0, 1] X [0.2, 0.8]
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Find the probability of the urn sequence 0011 for the urn experiment
introduced in the previous example.

Solution:
We can label the branches of the trellis diagram with the conditional
probabilities: 2 2 2
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Using the conditional probability, we obtain P[0011] = P[1|1]x P[1| 0]x P[0 | 0]x P[0]
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