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ABSTRACT. Let Q be a connected, open, bounded set of R%, with d = 2
or 3, and [0,7] a time interval. The tumor model that is considered herein
[2] governs the cell motion under pressure and active mechanics via a cell
population density function n : Q x [0,T] — R7T satisfying

(1) Oin — V- (nVp(n)) —vAn =nG(p(n)) in Q x (0,T),
subject to the (natural) boundary condition
(2) Vn-n=0 ondQx(0,T),

with n being the outward unit normal vector on the boundary 9%, and the
initial condition

(3) nli=o = n®  in Q.
Here p : [0, +00) — [0, +00) is the pressure defined by
k
P 1n’“"1 vn>0, (keN, k>2),
and G = G(p) is a truncated decreasing function such that there exists Pmax >
0 (the homeostatic pressure) with

G(0)>0, G({)=0 VYVp> Pmax >0, and G'(p) <0 Vp € (0, Pnax)-

and the parameter v > 0 represents the effect of including the active (random)
motion of cells.

In this talk we will present a numerical scheme based on a finite element
approach for studying the asymptotic behaviour of the numerical approxima-
tions to — as k — co. The limiting equation is a free-boundary problem of
the Hele-Shaw type in the incompressible case where the interface is captured
with a leve set function being the limiting density. Some numerical perfor-
mances will show the stability of the numerical approximations concerning the
asymptotic parameter k. See [I] for more details.

p=p(n):=
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