Functions of a random variable

Given: pz(¢) and f(x)

Find: p¢(n) /\
/ X
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A. Sketch f(x). Find where f(x) <7

B. Integrate to find Pr(n).

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

I = a&?
p(€) = \/2; S exp[—£2/207]
B
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C In general

pr(n) = —Fpg(ﬁ)—(——F) pe(—\/n/a)
= F[mm”pg( Jn/a)]

In our particular case

1 1

V2rac?l expl- |

p(l) =

2a02
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Example Black Body Radiation

—
() 1 1 (V/VO)2

p(v) =

2C(3) vg explrv/vg] — 1

1/2.404 —
vo = kT/h ———

PY) o< (v/vo)
oc (VIV)? -(Vv)
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Given A = ¢/v and p(v)
Find p(\)

B

Py\(n) = /;;pu(C) d¢ 0 ¢ v
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C

In general

pa(n) = —(—¢/n?) pu(c/n)

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

pa(n) =

Let Ao = ¢/vg, then

oy L L (n — 1
PANIZ ™= 5404 X (A()) exp[(n/Xo)~1 -1
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As (A\/Ag)—0 exp[(/\//\lo)_l]_l s e— (M A0) 7!

1 . 1 .
As (A/Ag)—0o0 xp[OA) - T=1 A+ /) 1=1) ()\/)\O)
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Example Random number generator for programmers

P(X) P(y)

x and y are statistically independent
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z= MAX(z,y) Find p(z2)

p(z,y) = p(z) p(y)
Where is MAX(z,y) = n?

Where is MAX(x,y) < n?
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B P.(n) = 772

C p:(m)=2n 0<n<1

1 -1
<z> = /O 2n2dn = (2/3) |;n° = 2/3
1 -1
< 22> = /O 2n3dn = (2/4) |gn* =1/2
Var(z) =5-g=1g  S.D.=_15=0.24
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Example Desorbing atom SA v
n

p(v,0,¢) = p(v) p(0) p(¢) 0

p(v) = (1/20%) v3 exp[—v2/202] Y

p(f) = 2sinf cosd

p(¢) =1/2n /

Find p(v;) X

leaving the surface
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vV, = v COSH Vv

v COSH < v

= v < v/ cosf
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Po.v) = [ [ pu(Q) pon) d

= /Ow/zpe('n) [/O’Y/COSnpv(C) d¢| dn

C

7'('/2 1
d’y / p@(n) [COST] pv(cofén) d77

0

Pv, (7) —
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Pv, (7) —

/ 1 3 2
(2sinncosn) cosn 57 (covsn> eXp[_Qa coz,zn] dn

1 v2 _
Let 202 cos2n X
dX = —012 cos3 (—sinn)dn
n=0 = X=~2/202; n=mn/2 = X=o0
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