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The function where X in Example 4.2 is the
location of the pointer measured in meters. To find the CDF
Fy (w) = P[W < w], the first step is to translate the event
{W < w} into an event described by X. Each outcome of
the experiment is mapped to an (X, W) pair on the line W =
100X . Thus the event {WW < w}, shown with gray highlight on
the vertical axis, is the same event as {X < w/100}, which is
shown with gray highlight on the horizontal axis. Both of these
events correspond in the figure to observing an (X, W) pair
along the highlighted section of the line w = g(X) = 100w.
This translation of the event W = w to an event described in
terms of X depends only on the function g(X). Specifically, it does not depend on the
probability model for X. From the figure, we see that

Fy (w) =P [W < w] =P[100X < w] = P[X < w/100] = Fx(w/100). (6.1)

The calculation of F'x(w/100) depends on the probability model for X. For this prob-
lem, we recall that Example 4.2 derives the CDF of X,

0 =<0, U s Lov an
Fx(z)=qx 0<z<l1, Cod s - (6.2)
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From this result, we can use algebra to find ) = ¢ | O<cXxye
( w
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We take the derivative of the CDF of W over each of the intervals to find the PDF:

fw (w)

<
_ dFy(w) _ {1/100 0 < w < 100, 6.4

dw o otherwise.
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