R 257 BN 104 B REIERAA EHHE
RFAEA]  METHERR

AR B A HHE 0212 0 HiIK : 1
PBIH #2H

X OBARER  AREANHEHER - AREEBERNES > RAEER LEEE N7 -
1. A function f is defined for all @ as follows:
a2, if x isrational;
flr) = { 0, if x is irrational.

Let Q(h) = f(h)/hif h # 0.

(a) Prove that Q(h) = 0 as h — 0. (5 %)

(b) Prove that f has a derivative at 0, and compute f'(0). (5 %)
2. Evaluate the mtegrals.

(a) [V2x+ 1lde (5 %)

(b) f(2+ 3x)sinbzdx (5 %)

(c) fUri=20 qp (5 )

3. Determine the derivative f/(x). In each case, the function f is assumed to be
defined for all real x for which the given formula for f(x) is meaningful.

(a) f(x) = sinfsin(sinr)] (5 %)
(b)f'L) Vr+1—log(l++r+1) (5%)
(c) f(z) = (logx)* (5 %)

4. Evaluate the Limits.

(a) lim,_ .« YELubdr=e (5 4)

ol
(b) lim,_,; 205 (5 %)
. The matrix ' is defined as
1/3 —=2/3 —=2/3
C=| -2/3 1/3 -2/3 |.
-2/3 -2/3 1/3

(Win }

Find all the eigenvalues of C' and its iuverse matrix. (10 %)




EEE 257 BRI AR 104 BB HTHHREEHAE

RFTRER AR
EHABE  BE A 02120 B : 1

B|2H 2K

6. Give the following two quadratic forms,
T Av — 2 90 )2 . 2.
X' Ax = (214 222)° + (X1 + 322)° + (21 + 23)%;
x' Bx = (62 — 423)? + (77 — 222)° + (379 — T3)*.

(a) Identify 3 by 3 symmetric matrices A and B (10 %)
(b) Show that A is positive definite and B is positive semi-definite. (10 %)

7. For the matrix B below, find a scalar t such that B+ 11 is positive definite. (10
)

8. Let A be an n x n symmetric matrix such that A* = A™! for some positive
integer t, t > 2. Show that A is an idempotent matrix, i.e. A2 = A. (10 %)




