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Marginal Probability Bayes Theorem
P(x)= zp(x,y) P(ylx,H)=P(XIy’H)P(y|H)
vy P(x| H)
Product Rule P(x| v,H)P(y | H)

P(ylx,H)=

P(x,y)=p(x1y)p(y) Y P(xly' ,H)P(y'| H)

P(x,y)=p(ylx)p(x)

Binomial Distribution
Lets f be the probability of one outcome of a random experiment. Let r be a random variable that represents
the number of times the outcome occurs in N independent experiments

Perif.N)=(Y)fra-pn""  E(r)=Nf Var(r)y= Nf(1- 1)

Poisson Distribution
Is a discrete probability distribution that expresses the probability of a given number of events occurring
in a fixed interval of time

r

P(I’|ﬂ,)=e_ll’ E(I")=l V(ll"(l")=l
r:

For large values of X the Poisson distribution is well approximated, for values of r around 2, by a Gaussian
distribution with mean 2 and variance 2

The probability density of the normal distribution is

2

9 1 _ (z—p)
f(ZU | MO ) = e 27
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Stirling Approximations
(N) ~ 2NH2(%V)
Factorial g N
x!=x‘e"\2mx In(") = NH, ()
N-rr

Inx!=xInx—x+3In27xx ln(ﬁv)zNHz(%V)—%log[an ~ N}
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Logarithm rules

Rule name

Logarithm product rule
Logarithm quotient rule
Logarithm power rule
Logarithm base switch rule

Logarithm base change rule

Hamming Code H(7, 4)

g:q®%@%
Qz%@%@a
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Gibs inequality

D, (PlQ)= Zp(x)log

EPGCI

Rule

logp(x - y) = logp(x) + logp(y)
logp(x /y) = logp(x) - logp(y)
logp(x?) =y - logp(x)
logy(c) =1/ log.(b)

logp(x) = log.(x) / log.(b)

Entropy

H(x)= Y P(x)log, ——=-Y P(x)log, P(x)

XeAy ( ) xeAy

H(p)=H(p,,1-p)+1- pl)H(1p1’1P1 ‘fé’l)

Jensen inequality

P(x)

o e[ f()] 2 fe[x]

D, (P11Q)=0 Raw bit Content
D, (PIIQ)=0 onlyif P=Q Hy(X)=log,|4,]
Essential bit content of X
Kraft inequality

N,MN
™

I=|4,

| H,(X)=log,|S,|

Expected codewords length

L(C,X)=H(X)+D,(plq)
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