
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Monday, +122-Q
Quick intro to probability :

Six definitions and an axiom (with examples) :

(i) Experiment : a repeatable procedure (e.g: ts"I
a con ; flip 3 cons; roll two dice; draw 5 cards I .
(ii) Sample space S : the set ofpossible outcomes
of an t

experimen · Eg . roll two die : we might
write
S = Ell

,

12
, ...,

16
,
21
,
22,
...,
26
,
31
, ...,

663 .
Here ISI = 64 = 36.

(iii) - vent A : a subset of the sample space.
E.
g . for

S as above, the event

A = E13
,
31
,
223 is the event "the sum on

the dice is 4 ."

(iv) P(A) : the probability of the event A.

Probability Axiom #1 : if all outcomes of
an experiment are equally likely, then

P(A) = 1A) lassuming IAI and IS1 are finitel.
ISI

Eg . roll two fair dice. Then for Sand It as above,

P(A) = 3 5 0 . 083 = 8 . 33 %.

36

(v) Random Variable (rv) X : a way
to asa

number to each outcome of an experiment .
E..g.
If we roll two fair die

,
we might define



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

②
X = the number of ''s that come up

.

(So X =0
,
9
,
or 2).

Other ry's for this same experiment :

Y = the sum of the two #'s,
& = the smallest of these #'s

,

z = the largest,
A = the

average ,

(vi) Probability mass function (pmf) ofan ry X :
ication of the ty P(X=&) (meaninspecif probabili S

the probability that X takes the value XI, for
each possible value X.

Example 1 .

Leytemtsthat comea
Solution.
We note thatY can take values from 2 to

sute the probabilities of these12. We
come

values using Axiom
:

P(X =2) = (21131 = 1

36 36
P(X = 3) = 1512

,
2131 = 2

,

36 36

P(X=4) = 1513
,
31
,
2251 = 3

36 56'
P(X = 5) = 1514

,
41
,
23
,
3231 = 4

36 36



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

③
P(X= 6) = 1315

,
31
,
29
,
42
,
3331 = S

I

36 36

P(X= 7) = 1516
,
61
,
25
,
52
,
34
,
4331 = 6

36 36
P(X =8) = 226

,
62
,
35
,
53
,
443 S

I

56
... (DIY : for y = 9, 10, 11 , 12, we ste that
P(Y =y) = 4 , 3, 2 , 1 respectively) .

I

[Aside : a compact formula is

P(y=y)= 60(7- y) .

]
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Check : the above probabilities add up to1

se 2 .Exami
3 fair cons ; let X= number of heads.F(y

Find the puf for X .

Solution.
We have sample space

S = EHHH, HHT, TH
,
HTT
, TTH THT, HTT, TTTS .

So

P(X= 0) = 8 = 12 . 5%, P(X= 11 = 318 = 370 5%,
P(X=2) = 318 = 37 . 5%, P(x= 3) = 318 = 37. 570 .


