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Solution for exercise 5.1.1 in Pitman 1

Question a) Consider the area of the support for the density (the figure below)
to get
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The area of the green figure is
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where the subtracted term is the area
of the dashed triangle. We are looking
for the area to the right of X = 1 in
the green figure. This area consists of
a triangle with area (1/2)×1×1 and a
square with area 1× 2. Thus the total
area is
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The fraction of this area of the entire
green figure is
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Notice that the 1/6 in the integral is
the density f(x, y). We find this by
integrating over the entire green figure
(shown to the left). That is,∫ 2
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Since the density is uniform, we get
f(x, y) = c and∫ 2
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We are looking for P (Y < X2), where
the constraint x < y still applies.
This only applies for X in the interval
1 < x < 2 (note that x2 < x for
0 < x < 1) and for Y in the interval
x < y < x2. Thus the bounds in the
integral becomes∫ 2
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