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Lastday of topic 2

How do wa make a

probability
function

When you
do two

to in a row

experimen

where the
outcome

of

first experimentthe the

doesn It
influence

outcome of the

second experiment
?



Ex : Suppose you flip a coin
-

und then roll a 4-sided die.

Let's make a probability space
for this.
-

Samplespace

S = 5H ,+3x51 ,
2
,
3
,
43

=E(H, 1) , (H, 2) , (H ,
3)
,
(H, 4),

(T
, 1) , (T,

2)
,
(T

,
3)
,
(T
, 4)]

(T , 2) = means tails on coin flip22 on die
roll

events: It is set of all subsets
of S



Let's make the probability function

Using a tree
diagram.

CH, l
H
⑨ (H

,
2)W
↑(T, 1)

The· Y4 (T , 2)⑨-
Y4

↑ (T , 3)

(T,4)
Then

P((H ,
2))= = Still

the

path



Why does this work ?

Why multiply ?

1/4

-
~a⑨
-

*-FO Yu



& In the above
,
what

is the probability of

E = E(T, z) , (T, 4)}

P(z) = P((t, x) + P((t, y))
= E + 5
= H
-
-O

X
*-4 (T, 2)-O

Y4Te (T ,4)



Ex: Suppose you have 4-sided

weighted die labeled 1
,
2
,
3 ,
4.

From rolling the die lots

of times you
estimate the

following probabilities
:

Frislilis
Let's model rolling this die

and then flipping a normal

coin,



Samplespace :

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

(1
,
+ ) , (2,

5)
,
(3,5), (4, /Y

gents:

2 is set
of all subsets

probabilities 1/2 (1
,
H)

- I-Y2
- (1, T)

Y S
2 (2, H)-14 = (2, +)-

Y2 3- Y2(3, H)
- (3,T)

Yg2
Y2

Y Yz (4, H)-
-> (4 ,T)



↑ ((H) = 5 z = +64(3 ,4) = E z =t
P(1 ,T)

= j - = + I P(3,+) = E z = t16

P (2 ,H) = 4 t
= j P(4 , H1

= t = 46
P(z , T)

= Y t = y

-

(4 ,T) = y z = i

Let E = & (3, H) , (2,T), (2, H1]

P(E) = P(3, H) + P(z,T) + P(z, H)

=

+ 5 + 5 = y = t



#2
⑭ Suppose five numbers

are

selected from 1-20.
Each

# is equally likely to be selected
.

No repeated #S picked,
order

doesn't matter .

What's the probability
that

the smallest
# picked is

than 6 ? It
all

larger

the #S you pick
are larger

than 6
.

Exi
-#& 1 No

57, 11 , 12 ,
20, 152 Yes



size of sample space is

20 ! 20 . 19 . 18 . 17.16!
28

-

= --( 5 ( 5 ! 15 !

-

5 . 4 . 3 . 2 . 1 :/S!
-

pick 5 #s
-

2m18 . 17 . 16

out of 20 I way S-

=5047 to pick

5. 4 . 3 . 2 -

[firenumbers

from

Let E be the event 1 - 28

where all the numbers

selected are greater than 6.

| t) = ((y)= 1

4
= 2
,
002.

S ! 9 !
A

/

picking five from Then,
↑& P(z)=7
,
8, 9 , 10, 11, 12 , 13,

14
,
15
, 16 , 17 , 18 , 19, 20 = 0,129%



#
# Suppose a coin is

tossed 20 times .

What is

the probability that
at

least I heads
occur ?

-
eX actly O

headPla = 1 - P(or + (
-

E
E

20

(S) = 2

We want
IEI.

= = 5(t, T,t,...,), ,S-O heads (T,T, H, ...,T) ,



(, ..., H)])d

So
,
IE) = 1 + 20 = 2)

Thus,

P(z) = 1 - P(z)

=-
2

= l --

1 , 048, 576

~ 0 .

99997997

= 99 ,
998 %


