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Exponential Random Variables .
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An important (and distinguishing) property of exponential
random variables : memorytenners !!
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In more concrete terms : if X= time until someeveuthoppens
-#

and you already waited 30 min
,

then the probability
that you will have

to wait at least another 10 min is the same as

the (unconditional) probability of having to wait at least 10min

from the beginning .
In other words, the fact ( condition) that you already waited

30 min
"

means nothing at all !

pros . of it (XIII k¥0) =PHI pros of it not
not happening in 9 happening in the
next Io min given thotwaiyoeudazlreoodomints THE SAME AS a first " go win .
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Exercise. Suppose the time of use it takes until a smartphone

fails is modelled by an exponential random variable . The

average
time until failure is 1000 hours

.

What is the

probability that the smartphone

a) fails in the first Io hours ?

b) doesn't fail in the first Ideo hours ?

c) never fails ?

X = time until failure (hours] .
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c) P ( X - to) = ftp.fooe - # dx -- O

Dbs. The median of XN Exponential (7) is
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As seen in the above example : median = left g
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PI of a function of a random variable

Eixample: X n Uniform on ( 0,1)
How is Y = X

" distributed ?

Definition: Cumulative probability
Fxlx) - Pfxex) -- [ afxltldt

F.TC .

Note: ddxfxlxltfxlx) .
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If e.g . . n=2 ,
then fyly ) -¥'¥¥÷**:*÷.⇒n⇒÷÷÷÷÷
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thou: If X is a cont . rand . vor.ro/pdffxK);
and glx) is a monotonic function and differentiable

then the random variable Y=g(X) has p - d. f

fylyt-ffxl54yllldqg.IN/ify--glxd.metor
0 otherwise

,
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PI: Fyly ) =P (yes) - pfglx) sis)
(gsi's increasing) =P ( X a- 5491)=F×(g- ' hi)
Differentiate w-

rt , y in both sides :
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Similarly if g is decreasing . I
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