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ECE 3530 Probability Notation Compared

Descrip Cotter Notes Walpole et al. Definition
cumulative
distribution

€ 

F(x)

€ 

F(x)

€ 

F(x)

€ 

P{X ≤ x}

probability

€ 

P{X = x}

€ 

P{X = x}

€ 

P(X = x) Probability that X = x

density

€ 

p(x)

€ 

p(x)

€ 

f (x)

€ 

d
dx
P{X = x}

joint density

€ 

p(x,y)

€ 

p(x,y)

€ 

f (x,y)

€ 

d
dx

d
dy
P{X = x and Y = y}

marginal
density of x

€ 

pX (x)

€ 

pX (x)

€ 

g(x)

€ 

p(x,y)dy
−∞

∞∫
marginal
density of y

€ 

pY (y)

€ 

pY (y)

€ 

h(y)

€ 

p(x,y)dx
−∞

∞∫
conditional
density

€ 

p(y X = x)

€ 

pY |X=x (y)

€ 

f (y X = x)

€ 

p(x,y)
pX (x)

=
p(x,y)

p(x,y)dy
−∞

∞∫
mean

€ 

µX

€ 

µX

€ 

µX

€ 

xpX (x)−∞

∞∫ dx

mean

€ 

E{X}

€ 

E{X}

€ 

E(X)

€ 

xpX (x)−∞

∞∫ dx

mean

€ 

E{ f (X,Y )}

€ 

µ f (x,y)

€ 

E[g(X,Y )]

€ 

f (x,y)p(x,y)dydx
−∞

∞∫
variance

€ 

σX
2

€ 

E{(X −µX )
2}

€ 

σX
2

€ 

E{X 2}−µX
2

variance

€ 

σXX

€ 

σXX -

€ 

E{X 2}−µX
2

covariance

€ 

σXY

€ 

E{(X −µX )(Y −µY )}

€ 

σXY

€ 

E{XY}−µXµY
variance

€ 

σ f (X ,Y )
2

€ 

E{( f (x,y) −µ f (x,y))
2}

€ 

σg(X ,Y )
2

€ 

E{ f 2(x,y)}−µ f (x,y)
2

correlation

€ 

ρXY

€ 

ρXY

€ 

ρXY

€ 

σXY
σXσY


