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Corrigendum

P.W. Hemker, Remarks on sparse-grid finite-volume multigrid,
Advances in Computational Mathematics 4 (1995) 83-110.

The author is grateful to Christoph Pflaum for pointing out a mistake in the state-
ment and proof of theorem 2.2. The correct version is:

Theorem 2.2 _
If we consider an expansion of a C 3 (Q)-function, u, in piecewise constant functions
on the grid Q,, for an arbitrary n € Z*, n > 0, and if we write

Ru=1vy+ Z Ui, (1)

6<j<n
with vy € Vg and 4; € W, 0 < j < n, then
gl < 27N, @)

and we get an estimate for the approximation error

o Rl < 3/2 0+ b+ )l ©

Proof

We take the normalised {zp } = {2Y-4"%)} as a basis in W, 0<j<m, j#0.
Clearly, all these functions are orthogonal to all functions vy € V4 and mutually
they form an orthonormal set in W; C LZ(Q) We see further ¢] € W, and
support(w,,) Q. x> OT, in other words ¢k € V;, but ¥} scales like a basis functlon

in V;_,. Hence
Jz'f-"'/zzpj;zlf-el/zw,{, dY=0 for k+#m,
and
Jzu—el/z%zu—euz%{ 4Q = 2li-d J 40 =1,
ek
Thus, we find (1) with

U= Zajk@ = Z(”a"/y}c)ﬂv
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Now
an = (u, D) = J w0 = J i do.
Q Qe k

By Taylor expansion around z] ¢, we have

< 2—2Iilzlj—el/2|u|‘ (4)

J whi dQ
Q_i ek

For j > e the point z,f ~° lies in the interior of € and the estimate holds with

Bu(x)
Ox;...0x;]

For 1/),{ with a j-component equal to zero, the point z,{ ~ lies on the boundary and
the function ] is constant in one direction over the whole domain €2, and it is of
Haar-wavelet type for the non-zero indices (or index). In this situation the same
estimate (4) holds with, e.g. if j, = 0,

|u] = max

B u(x)
3x2 RN 8X3 '

For j = 0 the relation (4) is trivially satisfied. Hence, the estimate (4) holds forj > 0
if we use the seminorm (21), and we find

laj,k} < 2'3/22'3/2['”{14,

”uj“z — Z |ajk|2 < Zz—3|j|—3|u|2 - 2—2|j|—3|u|2’
k k

|u| = max

so that
lgll < 271732,
which leads to (2), and

= Rul> = > NlP < S 4+ > 27y

{)1;3} ) >':)1 20
oF B2 j220
s3> ;320 s>n3

S 3-—32(2—-2111 + 2—2’!2 + 2-2713)‘u|2.
and it follows that

1/2
IR < (3) @ 2+ 270 = 3 B+ .



