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Predictions

future
I past



#v fair win

What's the probability of

flipping 10 times, seeing 5 heads ?

Population
I found a win,

flipped it lox
, got 5

&heads. E is the voin fair?





S = & 1 , 2 , 3 , 4 ,5, 63 En3= S
sample space

- Sample space

( A=2 2 ,5, 8 , 123

= 25, 12 ,2 ,83

(A) = 4

-

~

G we and probability of this !
S = 21 ,2,3 , 4 , 5,63

number

E = rolling
an even

= ER ,
4
,
63



function taking
an outcome "g'

~ and outputs a probability -> RRE Co , 1

"in" ->
- sample space

add all probabilities for-

probability of outcomes in
event E

event F



Ex : rulling a fair , G-sided die

-

·I (3) = t&P (1) = to 6 · b
P
(6)="

plul
=E ps=04

S



"Frequentist"
↳ frequency

"Bayesian"

For now , interpretation doesn't change calculations,

-



E-rolling on even number

&
= E2 , 4 , 63

ofpit ) = t
P (1)

= to P
(6)="

plul
=E 6 · b

P

04 ·
T

S
P(E) = SEP()

= p(z) + p(u)
+ p(a)

= - + to +t

=



-

-> a set of possible outcomes
-

&lindy !

fair
Plexactly 2 heads) ? - Soutrones

S = EHHH , HHT , HTM , MIT THH
,
MHT, TTH , TS = 151=8

ud

prob: P(E)=
E-exactly 2 leas = EHHT , MTM ,

THH3 = (E) = 3





- ,
or
Al

S Everything in S is either

↳
in A or in

F

& ForA
P(A)+ P() = 1

P() = I- P(t)



A and b share no outcomes !

Segain-

=> no overlap !
-T => mutually exclusive

!
-

rolling a fair , 6-sided diee. g :

even#E2 , 4 ,63[ no&A : rolling on ↓ overlap
B : rolling a 5 553

X

union of Lets A and B symbol for
"or"



B P(A uB) = P(A) +P(B)
- P(A 1B)

↑
"intersection" Sotets
"Overlap"alap

was done countach

"and "



either

D nobody home

② mor or
brother are

home



1 Brother) = 0 . 25

P(mom) = 0 .3 , P(brother) = 0 .

4
,

P(mom
i#or1 brother

H
-> = 0 .75
PCom 1 BrotherPon)= 0 .7 P(brother) = 0 .

PCMam U Brother) = Plaom)
<P(brthr) - P) Mom 1 Brother

= 0 .3 +0 .4 - 0 .25 = 0 .45
->

-Amovbatr)= 1- PC ~ Brother

P)Alone) = 1-P) Mom
Y Brother) = I 0 .

75= 0 .55

10 .
05-0 . 25-6 . 15

0 .7 + 0 . 6 - 0 .
75

Aito o
=





tl
Il that

given

"and" S

w
" knowing that

"

-

Only when A,B independent



P(2(1) =0
PC1 and 2) = 0 = is

Only see Inumber at
a time!

P(1 orz) = * + 5
- 0

· 2: 3

=
it

= 5 =E



P ( never 1) = P(first =1 and record 1 and 5 = 1) ->
independent

= P(1
+
= 1) = P((n = 1) (

+= 1) · PLIN11 1
*#12" D

= (5)· ()() = (5)3

PS at least one I = 1 PCnew i)

= I- (1- -) = +(E)

general formE1-(l-p)n



PC first EE1 , 3 ,23 and
record E

51 , 3, 2B ... 3
Mdependent P(first e E1 ,

3
,
23)"

= (t + t
+ b)" =()

3=E(()) , (1 , 2) , 11 , 3) , .. - (3 , 4)
,

.
.
. (6 ,
5)
, 16 ,6)3 Another way : 6 options for roll

2

(p()=
5 and diff from first

1Sl= 6 : 6 =36 => P(both diff) = 5/m
# outcomes both rolls same

= 6

D) both came)= => P(both diff) = 1-t
= E





"and

O def of conditions

probability





B
A

- -

PC oldest is day) = E = =

in t p(both dopI oldest
is dog

cat =
P) both dogs AND oldest

is dog)
-

P) oldest is ang)

intuitively , event B is i #
12 of event

A
==



A
B

- -

-

dog
older

P(B(A) - Am
P(A)

=

"Dw -
A

cat ↑
cat

3
B is 13 of A

intuitively



T

(0 , 0) 6

10 ,
1) (1 , 1) 5 Entit Fer
i i

(2 ,
2) y

(3 , 3) 3
i

14 , 4) 2

(5
,
5) &

(0 ,2) (116) (2,6) (3 , 6) (4 ,6) (516) (6 , 6)



T P(double) = Es =

(0 , 0) 6

5101
I , 1

(2 ,
2) y

i
(3 , 3) 3
i

14 , 4) 2

(5
,
5) &

(0 ,2) (116) (2,6) (3 , 6) (4 ,6) (516) (6 , 6)



->
one of 7 possible tiles

is a
double

D) double (at least
one 6)

= P) double
And at

least one 6)

-
PC at least

one b)

= 1120/ +120 =#z



Answer:






