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Definition 4.26. Let 0 < A < oco. A random variable X has the exponential '\sb‘\'
distribution with parameter A if X has density function i
— N
RETE re M, x>0
ﬂﬂ={ - (4.16)
0, r<o0
3R

on the real line. Abbreviate this by X ~ Exp(A). The Exp()) distribution is also \
called the exponential distribution with rate A. N—
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Example 4.27. Let X ~ Exp(1/2). Find P(X > %). Also, find the median of X, that
is, the value m for whic m
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Example 4.28. Let X ~ Exp(A) and Z = X/2. Find P(Z > t) for t > 0.
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Fact 4.31. (Memoryless property of the exponential distribution) Suppose that

X~ Exp(7A). Then for any s, t > 0 we have

PX>t+s|X>1t=PX > s). (4.19)
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Example 4.32. Animals of the forest need to cross a remote highway. From experi-
ence they know that, from the moment someone arrives at the roadside, the time

till the next car is an exponential random variable with expected value 30 min-

utes. The turtle needs 10 minutes to cross the road. (a) What is the probability that

—_

the turtle can cross the road safely? (b) Now suppose that when the turtle arrives

at the roadside, the fox tells her that he has been there already 5 minutes without

seeing a car go by. What is the probability now that the turtle can cross safely?
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Theorem 4.33. Fix A > 0. Consider n large enough so thatlk/n < 1. Suppose
that for each large enough n, the random variable T, satisfies nT, ~ Geom()\/n).

Then
lim P (T, > t) =@ for all nonnegative real t. (4.21)
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