
Example Random number generator for programmers


p(x) p(y) 

1 1 

0 1 x 0 1 y 

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

p(x, y) = p(x) p(y)

Where is MAX(x, y) = η?

Where is MAX(x, y) < η?

A

0 1 x

1

y

η

η

p(x,y)=1

p(x,y)=0
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∫ 

∫ 

p(z) 

B Pz(η) =  η2 2 

C pz(η) = 2η 0 ≤ η ≤ 1 

0 1 z 

1 
< z  >  = 2η2 dη = (2/3) [

1 

0 η
3 = 2/3 

0 

2 1 
0 η

4 = 1/2
< z > = 2η3 dη = (2/4) [
1 

0 

1Var(z) = 1 4 = 1 S.D. = √
18 

= 0.242 − 9 18, 
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v Example Desorbing atom


p(v, θ, φ) =  p(v) p(θ) p(φ)


p(v) = (1/2σ4) v3 exp[−v2/2σ2]


p(θ) = 2  sin θ cos θ


p(φ) = 1/2π


Find p(vz) 

z 

x 

y 

n 
θ 

φ 

leaving the surface 
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A

vz = v cos θ v 

v cos θ < γ  

⇒ v < γ/ cos θ 
γ 

θπ/2 
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∫ ∫ 

[∫ 

C 

B

π/2 γ/ cos η 

Pvz (γ) =  pv(ζ) pθ(η) dζ dη 
0 0 

π/2 γ/ cos η 
= 

∫ 
pθ(η) pv(ζ) dζ

] 
dη 

0 0 

dPvz (γ)
= 

∫ π/2 
pθ(η) 

[ 
1 γ dηpvz (γ) =  cos η pv(cos η )

]
0dγ 
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0 

pvz (γ) =  

(2 sin η cos η) 
[
cos η

∫ π/2 1 1 
2σ4 

( )
γ 

cos η 2σ2 

3 
exp[− 1 γ2 

cos2 η 
]
] 
dη 

Let 1 
2σ2 

γ2 

cos2 η 
≡ X 

dX =  − 1 
σ2 

γ2 

cos3 η 
(− sin η)dη 

η = 0  ⇒ X= γ2/2σ2; η = π/2 ⇒ X= ∞ 
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∫ γ 
pvz (γ) =  

∞ 
e−X dX = −

σ

γ 
2
[
∞ 

σ2 γ2/2σ2 γ2/2σ2 e−X 

= 
σ

γ 
2 

exp[−γ2/2σ2] γ >  0 

p(vz) 

0 v z 
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