Hap X not-null  peoclkeadr | imeduccbe
X(0) v T, whae T v doOF

Qied o dateest - V= Xy - whee
N Aiked  and O<n <N

Fachs :
© Y i MNC, wih hoxkse T Pic

—

e
@ we uy Hor X U aevevdle f
Y ho He Jame Fuxiim o X 1e

T i < P o> T Pye T i

g_—
R



Ehrenfest diffusion model (1)

Model: We consider
@ Two boxes A and B
@ Total of N gas molecules in AU B
@ At time n, one molecule is picked from the N molecules
@ This molecule changes box

Process: We set

X, = # molecules in Box A at time n
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Ehrenfest diffusion model (2)
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Ehrenfest diffusion model (2)

,—[Proposition 45.]
For Ehrenfest's model,

@ X is a Markov chain with

© X is reversible in equilibrium with

1
m = Bin (N, 2), thatis = = (

i i
pii+1 =1— ™ and  pjj1 = 7

IO
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Proof of Proposition 45 (1)

Markov chain: One can write

Xn
Xn+1 = Xn - (2 Yn+1 - 1)7 where Yn+1 ~ B <N)

Otherwise stated: We also have
Xn+1 = Xn - 1(Un+1§%) + 1(Un+1>%) = (p(Xr” Un+1)7
where {Uy; k > 1} are i.i.d U([0, 1])

Conclusion: X is a Markov chain with

I I
pii+1=1——, and p;;1=—
m m
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Proof of Proposition 45 (2)

Reversible in equilibrium: One checks that

TiPii+1 = Tit1 Pi+1,i

TiPii—1 = Ti—1Pi-1,i
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