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B i  l  f b bilitBasic rules of probability

N iNotation
 Events:   S, , E, F, ..., EF, EF, … 

 .

 Pr[S]=1 Pr[]=0 0  Pr[E]  1

1][Pr]Pr[,\  EEESE

 Pr[S]=1, Pr[]=0,   0  Pr[E]  1

 Pr[EF] = Pr[E] + Pr[F] - Pr[EF], 
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B i  l  f b bilitBasic rules of probability

A  E i   i ld  f An Experiment can yield one of n

equally probable outcomes.

 Event  E1: One of the n values occurs.

 Pr[E1] = 1/n

 Event  E2: m of the n values occur. 

 Pr[E2] = m/n

 Event  E3: An Ace is drawn from a pack of 52 cards

 Pr[E3] = 4/52 = 1/13[ ]
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B i  l  f b bilitBasic rules of probability
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Bi thd  P dBirthday Paradox
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I f ti  ThInformation Theory

Entropy (Shannon)
 The entropy of a message source is a measure of the 

amount of information the source has

 Let L = {a1, … , an} be a language with n letters.

 S is a source that outputs these letters with 
independent probabilities Prob[a1], … , Prob[an].

h f i The entropy of S is:
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I f ti  ThInformation Theory

Example
A source S outputs a random bit. 

Its entropy is:

11 SH

11
]1Pr[

1log]1Pr[
]0Pr[

1log]0Pr[)( 22 


















bit1)1(
2
1)1(

2
1



7


