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Seven questions with the marks indicated. (Feb 2003)

1. (15) Describe convergence and stability for numerical methods, give relations between
them, and provide examples to explain your answers.

2.(15) Suppose that there exists a Toot of f(z)=0,and 0 < m < f(z) < M. Prove that

Tntl = Tn ™ Af(zn)
yfelds the convergent sequence {z,} to the root for arbitrary zo € (—0,00) and 0 < A < 2/M.

3. (15) Describe the singular value decomposition for the matrix A € R™",m > n, and
prove that the singular values are non-negative.

4.(15) Let

Amaz(AT A)
)\min(ATA)
where Amaz(A) and Amin(A) are the maximal and minimal eigenvalues of matrix A respectively.
Prove

(1). Cond.(AB) < Cond.(A)Cond.(B),

(2) Cond.(UA) = Cond(A), where U € R™*™ is an orthogonal matrix.

5.(10) Let Az = b, A% = b, where |4| # 0. Prove

A€ R™™, Cond.(4)={ 32,

lls - 31 Loy o=
i S A

where z # 0, b # 0 and ||z]| is any vector norm.

6.(15) Solve the overdetermined system

Az=b, ACR™", g €R" , b€ R, m>n,

with Rank(A) = n. Give a solution method and the corresponding stability analysis.

7. (15) Consider the system of ordinary differential equations,

di L=
5 taE=f,

where f is known and @(0) is given. The matrix A is symmetric and positive definite. Provide
truncation errors, and derive stability analysis for the following scheme:
wn+1 — "
At
where w" is used to approximate @ at nAt.

+ %A{w"“ +u} =, om0,




