
Lecture 2- Probability
-

2 State systems : No L/R
H & T Flip coin :

I outcomes
, equally likely?

P(X) M 1 X H-
H H T



Exclusive events
#

T
-

TBlykts)
Combine probabilities :

A and i for exclusive events = 0

for B sum up probabilities

Plodd) = P(/or3 or 5) = t +*+
= 1/2



Multiple indepudenttrials

times
flipping a coin many

or flipping many coins

PCH and Hand H) probabilities
multiply

= P(H)P(H)P(H) = =t = Yg
E T trial
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t i 36 outcomes -> or addition
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Are different "events distinguishable

Example with I dice :

chance of rolling 4 and 5

4 then 5 56
4 thens orthen 5
2
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consider a long sequence/many molecules

2 states

TH THH ----.

Length
v

Prob of this particular sequence

P(H) P(T) PADPCH---- -E ..... = 1
zu

T HHH
T How many ways

2)
1 + H

can I have M IsO
in N molecules



Binomial (Nm)=-m)!coefficien
N choose m

m ! = m(m =1) (m -2)-

H H H H
H
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m H's
x

N ways for first one

N-I ways
to put in second one

N . N - 1) .-2) --- .- m) =distinguisheare

indisting:m = (
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Binonial
+ (a + b) V = (0)aNpocoefficien

+ (4)aN+ y

+ (2)aN
-2

z

plug in -
.
-

a = 1
,

b= 1 y=
Preview multinomial ---Np !-



Probability m out of N
of

=> binonial distribution

PH prob of heads P = 1 - PH

HTTTHH- ...

P (indir) = P
-m

= PM(- p)
-m

motiply by # sequences

P(mjN) = (mm) pm(-p
-m

binomial

probability distributionPCM)



Binomial 1 = (p + (1-p))d
"normalized =

=) prepare

bign

P(m) I
small N

, "
-
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Characterize what is average
?

a distribution
what is variance?

Binomial distribution

aurage, mea Mdistribution = N
P

Variance = 02 = Np(t-p)

M/0-P
- ~

(l-p)



formula for average

- N observationsSample average
with out comes Xy

,X/z ...

M=X

Mean of a
distribution ?

K is number of things that
can happen

M = kP(K)

eg (h) P"X-p(* "

=



Variance first cal
Mobservations

j2 ↓ [(x= -m)2
i = 1

arg S quared deviationE K
distnbudon - o2 = z(xi -m)2P(x

:

)
it

binomial dist kp( -p)
HW M
Equi : 02= [X*) -[x30
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E "partition function"



E partition function

-Silk
z=Eis

- Boltzmann factors

#I/II/IIIVIKII
Z

-Ei/Tforstates:
P(i) = e

%st+2/k3T



P(i)=+

-Ez/k3T
Plstatel=- E/
=

=41+ e

-(Ez-Eil/kT

I-



P(N ,
n) = (E)P,

= P
,

~

A


