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Modeling

generation population models (2005) Processes (2004)

Probability approach to homog

infinitesimal generator A, — A

T 1

Feller process X. — X (central limit theorem)

Lévy-type process

¢ { Xi},~o Markov process on the state space (Rd, B (Rd))
e Pf(x) = E, [f(Xy)], t > 0, 2 € RY f € By(RY) associated semigroup on

By (RY) , [I]].)
¢ {Xi},5( enjoys Feller property:

P, (Co (RY) C Co (RY), forall t >0,

¢ {P;},> is strongly continuous:

lim | Pf — fll, =0 for all f€ Cy (R
t—0

e Infinitesimal generator (A, Dy), A: Dy — By (Rd)
Pf— P f —
tft f, feDy = {f € By (RY) : lim tft / exists w.r.t. HHOO}

t—0

Af = lim

t—0

eC (RY) C Dy —

Examples

ec=0andv =0
—> X deterministic process

o =1(
—> X diffusion process, A local operator

eb=0and c=0
—> X pure jump process

e b, c, v constant
— X Lévy process, A nonlocal operator with constant coefficients
o sup [r. [yl (z,dy) < oo

reR?
—> X Lévy-type process with "small jumps”
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dispersal contributes to resolving Reid’s paradox (2004)

Methods

e projection of the process on the cell of periodicity R 3 X; — I1(X;) € T

]

!\ i —

| Y

e discussion of the stochastic stability property

Proposition

Process I (X;) admits a unique invariant probability measure , that is

/IP’””(H(Xt) € B) 7 (dz) = 7 (B), forall t > 0, B € B(T)

Proposition

Process IT (X}) is geometrically ergodic, that is there exist I', v > 0 such that
sup [[P* (T (X,) € dy) — 7 (dy) gy < Te ™, for all £ > 0,
z€T

where |||/ 1s a total variation norm.

e central limit theorem

Theorem

{eXeo — 70t} = {Wikyny
where b*(z) = b(z) — [ Be(0) YV (x,dy) and b* = [ .b*(x)7 (dz), and W; Brownian

motion determined by covariance matrix > given in terms of coefficients b, ¢ and v.

Additional assumptions

This method can be applied for process { Xi},- if

o (b(x),c(x),v(x,dy)) periodic the cell of periodicity T,

® SUD,cpe Jpa Y|V (2, dy) < o0,

® { Xi},5 satisfies strong Feller property: P (Bb (Rd)) C O, (Rd) for all t > 0,

¢ {Xi},~, is open set irreducible: P, (X; € O) > 0forallt > 0, all z € R? and all
nonempty open O C RY,

e — b*(x) is in Cgb (R?) for some Holder exponent 1),

e for some ty > 0, all ¢ € (0,¢t,] and all T-periodic f € Cj (R?) there exists C(t) s.t.
|Piflly, < COIfllo i Jy" C1)dE < oo,

e for some A > 0 and all T-periodic f € Cgp (R?) s.t. [ f(z)m(dz) = 0 Poisson equation
T

AM— Au = f

admits a unique T-periodic solution uy s € C} v (Rd) for some Holder exponent p

References

1] N. Sandri¢, I.V. and J. Wang: Periodic Homogenisation of
a Lévy-Type Process with Small Jumps, J. Evol. Equ., 30

pp, (2020) E -

2| N. Sandri¢: Homogenization of periodic diffusion with small jumps, In: J. Math.
Anal. Appl. 435.1 (2016)

3] S.P. Meyn and R.L. Tweedie: Stability of Markov processes II. Continuous-time
processes and sampled chains, In: ADV. in Appl. Probab. 25.3 (1993)

4] J. Jacod and A.N. Shiryaev: Limit Theoremsfor Stochastic Processes, 2. ed, vol. 288,
Springer-Verlag, Berlin (2003)

5] A. Bensoussan, J-L. Lions and G. C. Papanicolaou: Asymptotic Analysis for Periodic
Structures, North-Holland Publishing Co., Amsterdam (1978)

ETEX TikZposter



