Discrete Continuous
Support Countable set of values Uncountable set of values
Probabilities pmf: P(X = x) = p(x) P(X =2)=0%# f(z) for all x

Pla< X <b)= ff Ydz = F(b) — F(a)

Joint pxy(z,y) =P(X =2,V =y) P(X € [a,b],Y € [c,d]) f f Ixy(z,y) dx dy
Marginal px(x) =3, pxv(,y) x) = [ fxv(z,y) dy
Conditioning | pxy (x[y) = pxv (2, y)/py (y) Fxiv(@ly) = fxv(z,y)/ fy(y)
Independence pxv(z,y) = px(z)py (y) fxv (@, y) = fx(2) fv(y)
Expected Value | ux = E[X] =" ap(z) px =E[X] = [ af(z) dx

E[g(X)] = 3=, 9(x)p(z) E[Q(X)] = ff‘; 9(@)f(x) dz

Elg(X,Y)] =3, >, 9@ y)plz,y) Elg(X, V)] = [ [7 9(z,9) fxv (2, y) do dy

Table 1:

Probability Mass Function p(x)

Probability Density Function f(x)

Discrete Random Variables

p(z) = P(X =x)
p(z) >0

p(z) <1

> p(z) =

F(xo) = Z$§:c0 p(x)

Continuous Random Variables
flx) # P(X =2) =0
f(z) =0
f(z) can be greater than one!
2 f(x) de =1

= 7, f(t) dt

Differences between Discrete and Continous Random Variables

Table 2: Probability mass function (pmf) versus probability density function.
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