Poisson Random Variable

e S.I. events
e p(1) in Az — rAx

e r IS constant

p(n=0;L) = e~ L

r(x)

15t element of p(n; L)
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| L, L+AL

p(n; L+ AL) = p(n; L) p(0; AL) +p(n — 1; L) p(1; AL)
(1—rAL) (rAL)

p(n; L+ AL) —p(n; L) _ . . ~dp(n; L)
NG = rp(n—1;L)—rp(n; L) — 0T
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Let vy =1rL dp(d’r;; ) Fp(n,y) = p(n —Vl;’Y)J

\ . -
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15t order, linear DE already known

DE: ~ is the variable and n is an index
Probability: n is the variable and ~ is a parameter

1 _
p(n;vy) = —Ify”e 7
n!

8.044 L4B3



Example Jointly Gaussian random variables
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Random processes:
Noise voltage or current v(t),i(¢)
Thermodynamic variable P(t),T(t), p(t)
Thermal radiation E(t), B(t)
Seismic background signal s(t)
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1

p(v1,v2) =
27702\/1 — p?

o IS constant

exp

_v% — 2pvivo + v%
202(1 — p?)

p=p(r) — 1last—0

— 0 as T —
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P=0

Vi

v, and v,
are S.I.
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a Zzero mean gaussian with variance o2

1
V2ma?(1 — p?)

exp

Vo> — pPU 2
p(valvy) = _ (w2 = pv1) ]

202(1 — p?)

a Gaussian with mean pvy and variance o2(1 — p?)
As p goes from 1 — 0, the mean goes from v; — O

and the variance goes from 0 — o2.
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pP(vsy |Vq) / 6(V2'V1) when P =1
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v(t)
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v(t)
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P(T)
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Averages

S0 o0
< v1vp > / / v1v2 p(v1, v2) dvy dvo
— 0 J =00
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conditional mean = p(7)vq

00
— ,0(7') /—oo v%p(vl) d’Ul = p =< v1vp > /0_2

<v2>=0g?
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