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Bernardi (pC

Coin Flip: 2: So if
0(head) = p
2 vBer(p)

o
Fair coin p = =

ex.) Sample a population
loballsOooooo

sred > blue

2: So reale
2 v Bev (p =.3)

Ex - S
&ffulttOwail



Return to ze { 0,1}
C- (2) = 0 - ( 1- p) + lip =P

C- ( Korea)) =p (WEA)
var (2) = C- (zz ) - C- (2)

2

Var (2) = Co - p>
2. G- p) + ( 1- p)?p

¥ ¥
= pact - p> + ( 1- pTp

= pct - p ) ( p
+ ( 1- p)]

=

p G - p)

z 2=2 so C- (2) - f (2)
'

=p
-

p
'

=p ( 1- p )

✗ ~ Binomial (n ,p)
ex) Flip coin n times

Independently
p(H) =p
✗ = # of heads



a.) sampling a population
redbdHs(R)+bluebaUs(B)_✓

N balls = R + B

sample from R n times (with replacement)
↳ ind .

✗ = # of red balls out of n balls

✗ ~ Bin (n , p= ¥)

population( N) sample (n )

population /%) =p ¥iIᵗe proportion(F) =p
"

ex) Region
P Gue A) = ,¥= ¥
repeat n= 1 million times

✗ = # of points in A

✗ ~ Bin ( n, p
-
_ E) in High D, use

p^ = ¥ small cubes 1- get
it = 4ps volume

Monte Carlo Method
*Button needle example



Relationship between Bernoulli & Binomial

Bercp ) = Bin ( 1
, p)

✗ ~ Bin ( n , p )

✗ = 2
,
+ 2s + . _ . + 2n where ziÉ Ber (p)

# of 1 's

Efx ) = C- (É,

Zi) = :& ,

C- ( Zi) = np

Var (X) -- Var (É ,

Zi) "¥ Évarlzi ) _- npltp)
i = I

f ( ¥ ) = ⁿPP= because llarfaxtb )=a2VarH)
sample ↳ as n→• p.lt# = 0
proportion
a. ☐ (E) =É
as n→•, ¥

→ p in probability

Prc / ¥ - pl < e) - I



Back to fair coin ex :

p
= ¥

p( ✗=D = P(✗ (w) = b) =P ( Au)
where An = { w :✗( w ) -

- k }

w : sequence of
H
,T

r = { all 2
"

sequences
of ttt }

why 2
"

?

2 choices , n flips

binary tree
branches = 2

"

H
"
t

H
"
t ¥

: : : :

p(X=w)=P(Aw) = %¥
think about doing flips

all @ once, not one @ a time

IAut = (2)
QQ Q -

- - ☐ ☐

choose he blanks, fill in
H

.

Fill the

rest of h - k blanks , fill in T



multipligxationrule
-00Ñ not sample space
N , balls Na balls

pick a ball from box 1 then pick from box
2

# of pairs ( ordered ) = N ,

• Nz

k boxes , #
of ktuples (pairs & beyond )=N ,

- Na -
- - Nu

first
I 2

- . - N
,

2ⁿᵈ choice 111 IN A
/ 2 Nzl 2 N2 1 2

Nz

3rd 111
choice I 2 Ns . .

.

i.

# of Permutationspn.no#..O
n balls

pick k balls sequentially w/out replacement

◦
Eaters

Pau = # of sequences = n ( n - 1) . . - Cn - Ck - D)
n - let I

n=
k

Pain = k( b- 1) _ . . I =
K !



p¥ʰ¥%aY÷/out replacement . Order does not matter
%) = # of combinations

= P÷, =

=;÷ñ
each combination

of k balls = k !

p( ✗ = b) = ¥⇒ .=C¥ for p
--1-2

Binomialt-ormdo.CH+T)
"

n = I H +T

n = 2 HH + HTt TH + TT

H

^
T

H /1+47
'

: : : :
n=3 @Ht MT + TH + TT ) (Htt)

= HH H T HH H T

sequence of HIT = § (1) H
"

T
"
"

in other books :(ptq)
"



Randomwalkonlnkgersatea.ch
time
, flip a hair coin

If H, move forward (1-1)

If T
,
move backward C- 1)

Xo --0 starting point

✗ +
=
state @ time

t

Yt = A-of
heads in first t steps

✗
+
= Yt - It - %) = 2% - t

A- of H # of T

Yt ~ Bi- Ct , ⇒

◦

* itrpaths
is pascal 's A

1
.

• ' 2ᵗ paths2 -

AAAI all equally likely÷÷#^ .

¥ mil % mil g-mil Emil Izmit

Galton
Board

p(✗ +
=L) =tt-ofpatahs-datk.ee/p(Xt--4)



975,7%7%1 may
not be ±

Independence : A & are independent if

P CAN B) = PCA ) PCB)

% r

BB

,

B)= /An Bl =/ ALIBI = pcajppj

P(X=k) = (2) ph ftp.Y-h


