NUMERICAL ANALYSIS II

Second Exam  Math 6371-13999 (Spring 2011)

May 5, 2011

This exam has 3 questions, for a total of 100 points.
Please answer the questions in the spaces provided on the question sheets.

If you run out of room for an answer, continue on the back of the page.
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35 points| 1. Consider Heun's method

h ‘ .
.'/rH—l = Yn + "5 [f(f‘n,s .I/n) + f(tn+la Un + /l'f(tna '/n))] -

(a) Show that Heun’s method is an explicit two-stage RK method.

(b) Prove that Heun's method has order 2 with respect to h.
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Second Exam (continued) Math 6371-13999 (Spring 2011) May 5, 2011

35 points

2. Consider the theta method

yu—H = UYn + h ‘Lﬁf(fns ,{/n') + (1 - 9>f(tn+lw .ijn,+1)] .

—

a) Prove that the theta method is convergent for every 8 € [0, 1.

o——.

b) Prove that the theta method is A-stable if and only if 6 € [0, 3].
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Second Exam (continued) Math 6371-13999 (Spring 2011) May 5, 2011

%m@ 3. Prove that the Gauss-Seidel iteration converges whenever the matrix A is symmetric and

E

(i {; 53;:}_ B positive definite.
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When you finish this exam, you should go back and reexamine your work for
any errors that you may have made.
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