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Five quesﬁons with the marks indicated.

1. (15) Give the definition of well posed for the initial problem,
du(t)
dt

and briefly describe in a few sentences the relation to stability.

= Au(t), 0<t<T, u(0)=u,

2 (20) Give the trapezoidal and midpoint rules for the integral, I = J° f(z)dz. Show
that when f”(z) > 0 on [a,b], the approximate integrations by the trapezoidal and
midpoint rules are the upper and lower bounds of I, respectively.

3. (20) Based only on the subroutines for all eigenvalues and eigenvectors for a
symmetric and positive matrix, to obtain explicitly the matrix expansion of the singular
value decomposition for the matrix F' € R™*",m > n.

4. (20) For the Poisson equation
—Au=f, in § u=0, on 95, (1)

provide its Galerkin problem (GP), and prove that the solution of (1) is the solution of
GP, and that under u € C?(S) the solution of GP is also the solution of (1).

5. (25) Consider the linear algebraic equations
Az =b, A(z+ Az)= b+ Ab,

where A € R™*" is a symmetric and positive definite matrix, z € R* and b € R are the
unknown and known vectors respectively, and Az € RN and Ab € R" are their errors.
To prove
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where || - || is the Euclidean norm, and the effective condition number
b
Cond.eff = ———”—H—~ (3)
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where §; = ulb, and u; and )\; are the eigenvectors and eigenvalues of matrix A respec-
tively, with A; > A2 > ... 2> A, > 0.

good luck




