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APPENDIX A

LEMMA A.1. Let the leading terms in the truncation error be

A, -28+4,
A (T)p= A P(xis12)
F(AiA)-F(A A,
+ -L% Q) +0AY , i=2,.N-1,

where p (x )eC%(0,1) and q (x )eC '(0,1) and
max 1F(A;,A) <C AL,
1SiSN-1

for some class of meshes M. Then we can write
(A2) T=DoD T, +DoT,+ Ty,

where |[T;| SC AZ,..i =123, for all meshes in M .
Proof. First, we will break the proof into two parts: let

T=%,+%L,,
where
Ay =248, + 4,
E)icin= A P(xi1n)
and
F(A1.A)-F(A A )
(E)icin= %— qxian) -

Using Taylor series expansion on p;_,, gives us

Aig-A A -A,

Z)icin= a pi— ry i1

1 [ | ’
(A3) -3 B4y -4)pi - 2 A -4,)piy

1 w_1 ”

+g Qi =8)p” = o (8 - A )AP”

where throughout this proof we will denote intermediate values by leaving the function p or ¢ without sub-
scripts. Again using Taylor series, for the first line of (A.3) we have

Al piin—-ALpin

Ay -4 A -4, 11 Ai+hing
pi— Piar= |- A A A

A; ' A APian =8 pin
A +a
A A
" 1 11 A +4, P A +4A, P
¥ +—|-— —
A9 204 A A, A}

A4 P- A +a P
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