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In this talk, we study a non-local free boundary problem arising in
financial bubbles. The model equation, studied here, is the following free
boundary problem formulated as a Hamilton-Jacobi equation:
min(Lu, u(t, x) − u(t, −x) − ψ(t, x)) = 0,

(t, x) ∈ R+ × Ω,

(1)

where Ω ⊂ R is a symmetric bounded domain such that if x ∈ Ω then
−x ∈ Ω and ψ ∈ C 2 (R+ ×Ω), and the operator L is the following parabolic
operator
Lu = ut + aij (x)Dij u + bi (x)Di u + c(x)u,

ai,j = aj,i .

Here the coefficients ai,j , bi , c are assumed to be continues and the matrix
[ai,j (x)] is positive definite for all x ∈ Ω. Additionally we assume that the
coefficients are “symmetric” in the domain Ω.
We discuss iterative method for numerical results, which consists of a
sequence of parabolic obstacle problems at each step to be solved, that in
turn gives the next obstacle function in the iteration. The convergence of
the proposed algorithm is proved. We study the finite difference scheme
for this algorithm and obtain its convergence.

References
[1] A. Arakelyan, R. Barkhudaryan, H Shahgholian and M. Salehi, Numerical Treatment to a Non-local Parabolic Free Boundary Problem Arising in Financial Bubbles, Bull. Iran. Math. Soc., (2018).
[2] A. G. Arakelyan, R. H. Barkhudaryan, and M. P. Poghosyan, Finite difference scheme for two-phase obstacle problem, Dokl. Nats. Akad. Nauk Armen.,
111(2011), no. 3, pp. 224-231,.
[3] A. Arakelyan, R. Barkhudaryan and M. Poghosyan, An error estimate for the
finite difference scheme for one-phase obstacle problem, J. Contemp. Math. Anal.,
46(2011), no. 3, 131–141.
[4] A. Arakelyan, R. Barkhudaryan and M. Poghosyan, Numerical solution of the twophase obstacle problem by finite difference method, Armen. J. Math., 7(2015) no.
2, 164–182.

18
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