Probability

"The true logic of this world is in the calculus of probability"

James Maxwell

Probability is useful in describing systems where there is incomplete information. For example probability is useful in describing the 1023 gas molecules gas molecule in this room , because  it is impossible to write down the position and velocity of each molecule.

•Chance
-there is a 60% chance of rain today.  

By chance we mean something like a guess.  Guesses are judgments based on incomplete information.  Any physical theory is guess work.  There are good guesses and there are bad guesses.  Probability is a system for making better guesses and quantifying the uncertainty in a guess.

•Definition
P(A) = limit N((  EQ \f(N(A),N) 
game of one toss: H,T   
P1(1H) = P1(0H) = 1/2

game of two toss: HH, HT, TH ,TT
P2(2H) = 1/4, P2(1H) = 2/4, P2(0H) = 1/4

note: P2(2H) = P1(1H)•P1(1H)
P2(1H) = P1(1H)•P1(0H)+P1(0H)•P1(1H)

•Rules 
P(A and B) = P(A)•P(B)

successive independent ways



P(A  or  B) = P(A)+P(B)

alternate ways

•Averages
x1, x2, x3 ... observations



n1, n2, n3 ... number of times

<x> =  EQ \f(∑ nixi,∑ ni)  = ∑  EQ \f(ni,N)  xi = ∑ Pi xi

<f(x)> =  ∑ Pi f(xi)

•Distributions
Discrete:       Pi -it tells us the probability of observing xi

Continuous:
P(x) = PD(x) ∆x 
- tells us the probability of being close to x


dP = PD(x) dx
- probability x occurs in range x to x+dx


PD(x) =  EQ \f(dP,dx) 
- probability density or distribution function
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	Units: probability/length

Area under distribution:   represents probability
Normalized:  EQ \i((,(, PD(x) dx) = 1

Average: <f(x)> =  EQ \i((,(,f(x) PD(x) dx)
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