
SMath 4740[2/19/25



Hastday of topic 2)

How can we
make a

probability function

When you
do two

experiments in a row

where the
outcome

of

the first
experiment

does not
influence

the

outcome
of the

second

+?
experimen



E:SupposeYou file-sided
die .

Let's make a probability

space for
this.

-samplespace

S = [H ,T3x3,2 , 3 , 43
~

die sample
Soile Space
space

S = ((Ht , 1) , (H , 2) , (H ,
3)
,
(H ,4) ,

(T, 1) , (T,
2) , (T,

3)
,
(5
,4)]

events

&is all subsets
of S



14 (H, )

If44 (H ,
2)
-

(H , 3)

/ (H ,4)

⑭
(T ,4)
probability of 3 in

die space
-

P([(T, 3)3) = 2.4 = ↳
un

probability
of T in the

coin space



Why does this make sense ?

Why multiply?

F



In the above
,
let

E = 5(T, 1) , (H , 3)3 .

Then,

P(E) = P(E(T , 1)3) +
4(5(H ,

3(3)

-En

z3·44 (T
, 1)

-

X



= Suppose you have a

4-sided die but it isn't

a normal
die ,

you estimate

the following probabilities
:

it()Tolisalbal
Suppose you

woll this die

and then flip
a normal coin

Let's make the probability

Space.

sample space
-

S = G(1H) , (1 ,
T)
,
(2 , H) , (2,

5)

(3,
H)
,
(3,+) , (4 ,

H)
,
(4
,T/]



events set of all subsets of S
Probabilities
I
⑨
-> ((T)

3/8To (H)
12

-(2 ,
T)

#(4 , H)

P(((( ,+(3)
= 2. = -350 . 1875

P(((4 , H(3)=2
= 54 = 0, 0156 ..



P(E(2, H) , (3,T(Y)

= P([(2 , H(3) + P(5(3 ,T13)

= 5. z+ z=
-

#
Suppose you toss a

coin

20 times .

What's the

probability that
at leastas

#two
heads occurs

of

#plespace
S=me 3

= 1
,
048, 576



Let E be the event where

at least 2 heads occur.

We want P(E).

Instead calculate
P(E).

E is the event
where exactly

O heads or exactly I head occur.

We have

=EtsT) , CH,TsTs ...
T)
,

I
I

o heads
[T, H ,Ts ...,

TJ

(T, T, H,...,
T)
, e%

(T
,
T
, Ts asH)]

IE) = 1 + 20 = 21

P(z) = 1 - P(z) = 1-5



S
= 0

.

99997997...

~ 99
.

997997 %

-seem-

# Suppose 5 numbers

are randomly selected
from

1
,
2
,
3
,
4 , 5, 6 ,

7
,
8
,
9
,
19 sin g

19
,
20

What's the probability
the

smallest number selected is larger

than 6-

Examplesis smallest #

#'s selected-greaterthan 6

-



[Q, 18, 13, 7, 103 No

-10 , 13 , 20, 19 ,3) YES

#elements

S is sample space of all

possible outcomes (ways
to

pickS#'s from 1-20)

(S) = (20)=
=19I
04

Let E be the event where all

the numbers selected are greater
than 6 .



17)=) = = 2,002

picks
from

i can

Iwer
~ 12

. 9 %


