Bl 5 B g

X %+ A< S SRR EEASER w4554

£ & # 8

1. (10%) Prove or give a counter example: A row echelon form of an n X n BT

2. (10%) Prove or give a counter example: Let A, B be two 77 X 77 real matrices

3. (20 %) Let V be a finite-dimensional inner product space over a field F, and

4. (20 %) Let P5(R) be the vector space of real polynomlals with degrees at

5. (20 %) Let A be an n X n matrix whose characteristic polynomials splits.

6. (20 %) Find a real matrix B such that B* =
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matrix A is a diagonal matrix, then A is diagonalizable. | “‘f

such that AB = —BA, then A or B is not invertible.

let g:V — T be a linear functional. Then there exists a unique vector u € V
such that g(x) = (x,u) forallx € V.

most 2. Define an inner product on Py(R) by (f(z), g(z)) = / f (t)g(t) dt.
Let 8 = {1, z, 2%} be the standard basis of P3(R).

(a) For any h(z) € P(R), denote the coordinate vector (as a column vec-
tor) of h(t) with respect to 3 by [h(z)]s. Find a matrix A such that
(f(=), 9(2)) = [9(2)]5Alf (2)]s.

(b) Use the Gram-Schmid process to replace 8 by an orthogonal basis for
P (R). |

Show that A and A? are similar.
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1. (20%) Let A C R™ be an o
be a C' hypersurface defin
To € S is nonzero and f(
there exists a real numbe

r A such that V f(zo) = AVg(z).

2. (20%) Let (X, S, 1) be a probability measure space, ¢: (a, b) — R be a convex
function, where —co < 4 < b < oo, and f: X — (a,b) be a measurable
function on X. Show that

w(/deu)s/Xwofdu.

3. (20%) Let (X, S, 1) be a measure s

pace and p > 0. Show that if f, — £ in
LP(X, S, p), then f,

— f in measure,

4. (20%) Let X be a normed linear space. Show that the set X* of all bounded
linear functionals on X is a Banach space.

5. (20%) Let

sin

—— _jvT 20
fay={ =
1 ifz=0.

Evaluate the improper Riemann integral / f(z)dz. Is f(z) Lebesgue in-
tegrable over (—co0, 00)? e

ER A

pen set, f: A — R be a C' function and § C 4
ed by g(x) = 0. If the gradient Vg(zo) of g at
z) has a maximum or minimum value at Zg, then
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