
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Monday , 919-1

Probability basics

Mathematically , probability is about sets(of

things that can happen) .

Some definitions
,
with examples.

1) Experiment : a phenomenon that can happen
in various ways. For example :

Experiment I flip three cors.
t iC roll two dice.Experimen

21 Outcome : any
of those ways.

E.
g. for experiment I, we can describe

outcomes as length-3 strings of T's and H's
For example, HHT or THHo

Experiment I : we can write an outcome
as a two-digt number if, where 13 iij6.
For example, 34 or 43.

3 Sample space : the set of all possible
outcomes.

Experiment 1 : the sample space V is

Y = EHHH, TH, HHTHTY THH, TTH, THE, TTTS

Experiment1
: the sample space Wis

W = Estrings i : 15 ,j563.



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Q

-vent : a set of outcomes
.
So: an event

is a subset of S .

Example
: for Experiment I about, define

events :

F = Eoutcomes with at most one heads ?
- EHTT

,
THT
,
TTH
,
TTT3

,
-

G = E outcomes where the middle com is fails
- EHTH

,
TTH, HTT, TTT3,

H = Eoutcomes with at least two consecutive
H's3 = EHHT

,
THH
,
HHH3.

for experiment # , define :

A = E outcomes that sum to73
= 216

, 25, 34,43, 52 ,613,
B=Soutoutswhoseproductisa
C = Eoutcomes where the dice differ

by 33
= 214

,
25
,
36
, 63, 52,413 .

5)For any event
E and sample space S,

we define

E= ExeS : x E3 .

1/
↑ read "E complement, also denoted S-E.
So I' is the event that I doesn't happen .

Example : for the sets F, G, H above, we
have



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

③
F = Soutcomes with at least two heads'
= EHHT

,
THH
,
HTH

,
HHH3
,

6- boutcomes where the middle coin
is heads ?

= ETTT
,
TTH, HT T, HTH3

H = EHTT, THE TTH, TTT, HTH3 .

6) For any events D and E, we define

DuE = Eoutcomes in D or E /or both13
↑ reach "DunionE" or "DorE"

Example : for the sets A, B,C above,

AuB = Coutcomes whose sum is 7 or
whose product is 123

=216
,
25
, 26, 3443, 52 ,61, 63,&

Arc = 214
,
16
,
25
, 26,34,

36
,
43, 52 ,61,623,

Bu C = 214
,
25
,
26
,
31
,
36
,
43
,
41
,
52, 62,633 .

7) For events D and E, we define

DE= Soutcomes in both D and ES.
↑ read "D intersect E" or "DandE ,

"

also written DnE .

Example : for the sets F,G, H above
:

FG = Eoutcomes with at most one heads
where the middle coin is fails3
= EHTT

,
TTH

,
TTTS,

FH =0 (the empty set , also denoted 33)



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

①
GH = 0

.

We can make more complex combinations.
for example :

A uBrC = Eoutcomes that sum to 7
, multiply

to 12
,
or differ by 33

= 214
,
16
,
25
,
26
,
34, 36, 41,43,52,61,62, 633 ,

ABC = 0,

F v6
= Eoutcomes with at least two heads

or where the middle coin is heads?
= EHHT

,
HTH
,
THH
,
HHH

,
THT3

,

(FuG)"= Eoutcomes with neither at most
one heads nor a fails in the
middle3

= EHHH
,
HHT

,
THHS

,

AuBC = doutcomes whose sum is 7
, of

whose product isn't 12 and whose
difference is 33

=> &14
,
16
,
25
,
34
,
36
,
41
,
43, 52, 613


