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Higher order solution for a singularly perturbed
diffusion-convection problem in two dimensions
D. Konaté!,

ABSTRACT

We consider the following problem
—eAu+b(z,y)-Vu+c(z,y)u=finQ u=0onT (1)
where I =T, UToUT3UTy, Tj, =03 Uy, Doy =3 UTy, and b7 = (b, by).

We assume .
(bl,bg) > (ﬂl,ﬁQ) > (0,0) in Q, (2)
c+ %divb >v>0
Problem (1), a version of the Stokes problem is elliptic with a dominant convection
term. Its limiting problem an hyperbolic one is given by

b(z,y) - Vv +c(z,y)lv=fin v=0on Iy (3).

So, for 0 < &€ << 1 problem (1) exhibits a boundary layer phenomenon along the
portion I'g,t of the boundary I'. The current paper is intended to construct an
approximation solution to u up to any higher order O(¢?) where ¢ is an arbitrary
and prescribed non zero natural number. Our strategy relies on the computation of
a corrector and on the use of the Hilbert sapce methods. We obtain also an exact
localization of the boundary layer. This strategy provides also a precise localization
of the boundary layer.

References

[1] L. ANGERMANN, Numerical solution of second order elliptic equations on plaine
domains. Math. Model. Numer. Anal. 25 ,169-191, (1991).

[2] L. ANGERMANN, Error estimates for the finite element solution of an eliptic
singularly perturbed problem. IMA J. Numer. Anal. 15, 161-196, (1995).

[3] D. KONATE, Asymptotic solution for the Perturbed Stokes Problem in a bounded
Domain in 2-D and 3-D . Proceedings of the Royal Society of Edinburgh, 129A
811-824, (1999).

[4] T. LiNG, Layer-adapted meshes for convection-diffusion problems . Comput.
Methods. Appl. Mech. Engrg. 192 , 1061-1105, (2003).

!Department of Mathematics
Virginia Tech - Mcbryde Hall 460
Blacksburg, VA 24060 - USA
dkonate@vt.edu

©Abstracts of BAIL 2010



