Functions of a random variable

f(x)
Given: pz(¢) and f(x)

Find: pr(n) /\
/ X

8.044 L5B1



A. Sketch f(x). Find where f(z) <n

B. Integrate to find Pr(n).

C. Differentiate to find p;(n).
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Example Intensity of light

I = a&?
p(€) = =5 exp[-£2/207]
B
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C In general

pr(n) = —\/—_PS(W>—(——\/—_) pe(—\/n/a)
= \/_[pg(m)ﬂLpg( Vn/a)]
°| /2= ac?p(l)

In our particular case

1 1

p(1) = V2rac?l expl=

]

2a02
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Example Black Body Radiation

=—
(1) = 1 1 (V/Vo)2
2¢(3) vg explv/vg] — 1
1/2.404 —

vo = kT/h ———
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Given A = ¢/v and p(v)
Find p(\)

B

Pa(m) = [, po(¢) dC 0 o v
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C

In general

pA(n) = —(—¢/n?) pu(c/n)

In our case
c 1 1 (¢/nvp)?
n? 2.404 vy exp[(c/nvg)] — 1

px(n) =

Let A\g = ¢/vg, then

11 (ng\7? 1
AU = 5 204 2 (/\o> exp[(n/ro) 1 — 1
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o (M) @ (M)

8.044 L5B9





