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1. State Taylor’s theorem with remainder term.

2. Give the definition of truncation error and consistency.

3. Give the definition of stability.
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4. Prove one of the following:

(i) Theorem 2.5.2 Lax Theorem. If a two-level difference scheme

un+1 = Qun +∆tGn

is accurate of order (p, q) in the norm ‖ · ‖ to a well-posed linear initial-value
problem and is stable with respect to the norm ‖ · ‖, then it is convergent of
order (p, q) with respect to the norm ‖ · ‖.

(ii) Convergence of Euler’s Central Difference Method for the Heat
Equation. Consider the partial differential equation

vt = νvxx for x ∈ (0, 1) and t ∈ (0, T )

v(0, t) = v(1, t) = 0

v(x, 0) = f(x)

and the finite difference scheme
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for k = 1, . . . ,K − 1

n = 0, . . . , N
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where ∆x = 1/K and ∆t = T/N . Find conditions that guarantee the finite
difference scheme converges to the solution of the differential equation and
then prove the convergence.

5. Work one of the exercises from section 2.3 in our book that appear on the following
two pages.
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