
Joint probability mass function of two random variables, also known as the joint PMF
or the joint mass. The joint mass of two random variables gives the probability that each
of the random variables takes on the specified values. For example, pX,Y (3, 10) = P (X =
3, Y = 10). At the root level,

pX,Y (3, 10) = P ({ω | X(ω) = 3, Y (ω) = 10})

In general, pX,Y (x, y) = P (X = x, Y = y).
Similarly, we can define the joint cumulative distribution function of two random vari-

ables, also called the joint CDF. For example, we want FX,Y (2, 17) = P (X ≤ 2, Y ≤ 17).
Again, this all comes back to outcomes and events,

FX,Y (2, 17) = P ({ω | X(ω) ≤ 2, Y (ω) ≤ 17})

In general, define FX,Y (x, y) = P (X ≤ x, Y ≤ y).
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