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Review text:

The authors provide us with a finite element scheme for the elliptic problem Lεuε = −
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f(x) in Ω and uε = 0 on ∂Ω, where Ω = (0, 1)2, a(y) = (aij(y)) is a periodic symmetric positive definite ma-
trix, and ε is a singular parameter such that h >> ε. To get a finite element scheme, the authors first derived
a convenient asymptotic expansion for the exact solution uε. An a priori error estimate between the exact
solution uε and this asymptotic expansion is proved under some weak regularity assumption on the exact
solution. The previous stated asymptotic expansion contains a corrector term, to capture the homogeneous
Dirichlet boundary condition of uε and denoted by θε, is satisfying Lεθε = 0 and its boundary value is highly
oscillatory. An analytical approximation for θε is provided. A finite element scheme is suggested using some
convenient finite element approximations for each term in the asymptotic expansion and the corrector term
θε. Depending on the regularity of the problem and of the functions included in the asymptotic expansion,
an a priori error estimate of the suggested finite element scheme is proved. The order of the finite element
scheme is h2 + ε3/2 + ε h on L2–normi, and h + ε1+δ̂ in the H1

0–norm, for some δ̂ ∈ (− 1
4 , 0]

1



This is pdfeTeXk, Version 3.141592−1.30.4−2.2 (Web2C 7.5.5) (format=pdftex 2008.10.24)  24 OCT 2009 09:58
entering extended mode
 %&−line parsing enabled.
**./preview−05549693.tex
(./preview−05549693.tex
(./zb−basic.tex (/data/zmath/texlive/texmf−dist/tex/amstex/base/amstex.tex

AmS−TeX− Version 2.2

Loading definitions for misc utility macros, page layout, accents/punctuation, 
line and page breaks, figures, comments, math spacing, fractions, smash command
s, large operator symbols, integrals, operator names, multilevel sub/superscrip
ts, matrices, multiline displays, continued fractions, compound symbols, variou
s kinds of dots, special superscripts, \text, math font commands, \newsymbol, b
old Greek and bold symbols, Euler fonts, math accents, roots, commutative diagr
ams, poor man’s bold, syntax check, ... finished) (/data/zmath/texlive/texmf−di
st/tex/plain/amsfonts/amssym.tex) (/data/zmath/texlive/texmf−dist/tex/plain/ams
fonts/cyracc.def))
(./zb−preview.tex)
Overfull \hbox (38.34515pt too wide) in paragraph at lines 8−−10
[]\tenrm The au−thors pro−vide us with a fi−nite el−e−ment scheme for the el−li
p−tic prob−lem $\tensy L[]\teni u[] \tenrm = \tensy ^^@ [][] [] [] \tenrm =|

\hbox(11.50008+6.50009)x469.75499, glue set − 1.0
.\hbox(0.0+0.0)x0.0
.\tenrm T
.\tenrm h
.\tenrm e
.\glue 3.33333 plus 1.66666 minus 1.11111
.etc.

[1{/data/zmath/texlive/texmf−var/fonts/map/pdftex/updmap/pdftex.map}] )</data/z
math/texlive/texmf−dist/fonts/type1/bluesky/cm/cmmi5.pfb></data/zmath/texlive/t
exmf−dist/fonts/type1/bluesky/cm/cmr7.pfb></data/zmath/texlive/texmf−dist/fonts
/type1/bluesky/cm/cmex10.pfb></data/zmath/texlive/texmf−dist/fonts/type1/bluesk
y/cm/cmmi10.pfb></data/zmath/texlive/texmf−dist/fonts/type1/bluesky/cm/cmmi7.pf
b></data/zmath/texlive/texmf−dist/fonts/type1/bluesky/cm/cmsy10.pfb></data/zmat
h/texlive/texmf−dist/fonts/type1/bluesky/cm/cmti10.pfb></data/zmath/texlive/tex
mf−dist/fonts/type1/bluesky/cm/cmr10.pfb></data/zmath/texlive/texmf−dist/fonts/
type1/bluesky/cm/cmbx10.pfb>
Output written on preview−05549693.pdf (1 page, 53442 bytes).


