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1. Page 8, change (1.12) to the following:

β−(x) =

{
β(x), if x ≤ α,

β(α−) + β′(α−)(x− α)1, if x > α,

β+(x) =

{
β(α+) + β′(α+)(x− α), if x < α,

β(x), if x ≥ α.

Also add a sentence below (1.12): (If β′(α∓) does not exist, then we
can use β∓(x) = β(α∓) for the extension).

2. Page 17, (1.40a)-(1.40c). Note that often we use ϕ(x) > 0 for x ∈ Ω+,
and ϕ(x) < 0 for x ∈ Ω−.

3. Page 27, change (2.13) to the following:

Cj =
v

h2
(xj+1 − α) = v δh(xj − α); Cj+1 = v δh(xj+1 − α),

That is, add v in the front of δh(xj − α) and δh(xj+1 − α).

4. Page 32, in caption of Table 3.2, α = 1/3 instead of α = 1/2.

5. Page 36, 4 lines after (3.14). At an irregular grid point · · · should be
At a regular grid point, · · ·

6. Page 35, one line below (3.11), change third to fourth.

7. Page 79. Change Lemma 5.2 and the proof to the following:

Lemma 5.2 With the same notations and settings as in Theorem 5.1.
Let (ξ, η) be the local coordinate system at a fixed point on the inter-
face, and F (x) = f(x)−H(ϕ)∆ũ(x). The following equality holds[

∂2q

∂ξ2

]
= [∆q] = [f −H(ϕ)∆ũ] = [F ] (5.25)
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under the local coordinate system.

Proof: Since the Laplacian operator is invariant under orthogonal
coordinates, we have

∆q =
∂2q

∂ξ2
+
∂2q

∂η2
= F.

From [q] = 0, [qξ|] = 0, and [qη] = 0 proved in Theorem 5.1, we

can conclude that [ ∂
2q
∂η2

] = 0, which is derived in §3.1 for the interface
relations in the local coordinates. Therefore we conclude

[∆q] = [F ] =

[
∂2q

∂ξ2

]
. 2

8. Page 80-81, change all ∂2q
∂n2 (X∗) to ∂2q

∂ξ2
(X∗). It can be found in the

following places:

• The last line on page 80.

• The second line on page 81.

• Line 6 on page 81.

• In (5.28) on page 81.

• Two lines below (5.28) on page 81, (two places).

9. Page 81, In (5.28), the x in the partial derivative in the first term after

’=’ should not be bold-faced, that is: change
∂2q

∂x2
(xij) to

∂2q

∂x2
(xij)

10. Page 94, line 10, the expression should be TG + EU(G) − EU(0).
The sign in the last term was wrong.

11. Page 170, last line, change (8.29) to the following:∫∫
Ω
β(x, y)∇u · ∇v dxdy =

∫∫
Ω
f v dxdy −

∫
Γ
v Qds,

That is, the last term should have a negative sign.

12. Page 195, [u];τ should [ut];τ .

13. Page 217, line 11: dx is missing in the right hand side of (10.8). The
correct form should be:∫

Ω
ψ · ∇χdx =

∫
Γ
[n ·ψ]χds−

∫
Ω+

divψ χdx−
∫

Ω−
divψ χdx,
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14. Page 217, line 13, two lines below (10.8): dx should be ds in the first
integral of the right hand side of the expression. The correct form
should be:

−
∫

Γ
([n · S] + f) · φ ds+

∫
Ω+

divS · φ dx+

∫
Ω−

divS · φ dx =

∫
Ω
g · φ dx,

15. Page 217, the last line, (10.12): dx is missing in the middle integration.
The correct form should be:

∫
Ω
S : ∇(∇χ) dx+

∫
Ω
g · ∇χdx+

∫
Γ
f · ∇χds = 0,

16. Page 219, line 13-14: Change (10.22) to the following form:

[
∂p

∂n

]
= [g · n] +

∂

∂τ
f̂2 + 2

[
µ
∂2û

∂η2

]
+ 2κ

([
µ
∂(u · n)

∂n

]
−
[
µ
∂(u · τ )

∂τ

])
17. Page 219, line 20: Add the following to the end of the paragraph:

Where (ξ, η) is the local coordinates at the particular point where the
jumps are defined. We did not use the local coordinates for the first
order derivatives since they are invariant under orthogonal coordinates
transforms.

18. Page 220, line 6: The ’+’ sign in the first equality should be a ’−’ sign.
The correct form should be:

[µun]− [µvτ ] = 2[µun] which is [µ(ux + vy)] = 0.

19. Page 220, line 9: ’which is equivalent to (10.24)’ should be ’which is
equivalent to (10.23)’.

20. Page 220, last line but 9: ’from which we can get (10.24) ...’, should
be ’from which we can get (10.23) ...’.

21. Page 238, line 2-4: Change (10.60) to the following (only the last
equality needs to be changed):

∆p = ∇ · g,

[p] = f̂1 − 2
∂q

∂τ
· τ ,[

∂p

∂n

]
=
∂f̂2

∂τ
+ 2

∂2

∂η2
(q · n) + 2κ

([
∂(ũ · n)

∂n

]
−
[
∂(q · τ )

∂τ

])
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22. Page 238, line 10, Add the following to the beginning of the line:

Where (ξ, η) is the local coordinates at the particular point where the
jumps are defined. We did not use the local coordinates for the first
order derivatives since they are invariant under orthogonal coordinates
transforms.

23. Update the following references:

• [41]: Also in Advances in Computational Mathematics, in press.

• [120]: 19:1191-1197, 2006.

• [159]: Change the reference to: R. J. LeVeque. Finite Differ-
ence Methods for Ordinary and Partial Differential Equations:
Steady-State and Time-Dependent Problems, SIAM Textbook
Series, 2007.

• [163]: Change the reference to: Z. Li, A Fast Iterative Algorithm
for Elliptic Interface Problems, SIAM J. Numer. Anal., 35(1),
230-254, 1995.

Also the original [163] has been updated ”Z. Li, T. Lin, Y. Lin, R.
C. Rogers, An immersed finite element space and its approxima-
tion capability, Numerical Methods for Partial Differential Equa-
tions, 20(3) 338-367,2004”.

• [176]: 1:874-885, 2006.

• [275]: 216:454-493, 2006.
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