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1. (a) Prove that | P = - a>l. (1%)
P

b-—cosx b+b =1

dx=rmln

Y et
a—cosx a++a* -1

(b) Use (a) to prove L In fora>1and b>1.(8%)

2. Find the minimum and maximum values of x* + y* + z* subject to the

constraint conditions x>/ 4+3*/5+2*/25=1andz=x+y. (10%)

4n* —n+3 n+\/_ > Inn
3. Test for convergence: (a c . 5+54+5=15%
g <>; . ()223_1()§n2+3 ( )

* Prove that J:' F(x)dx = 22(2 (10%)
1

4, Letf(x)= Z

5. (a) Verify, when 4, D are symmetric matrices such that the inverses which

occur in the expressions exist, that

-1
A B A"+ FE'F' —FE™
[B‘ D] { -E'F! E" (10%)

where E=D-B'A™"'B, F=A"'B.
(b) Find the inverse of

1 0 0 3
01 0 4

(10%)
001 2
3425

A C o .
6. Show that 5 D = A|| D—BA™ C|, where 4 and D are square matrices and
A is nonsingular. (10%)

7. Let A be an nx n matrix that is partitioned as follows (where det(A,,) = 0):

ol )
AZ] AZZ

If rank(4) = rank(4, ), show that 4,, = 4, 47 4,,. (10%)

8. If x, is an nx 1 vector for each i =1,2,..k, and 4 is an symmetric matrix, show that

k k
tr[AZx,x;j:Zx,Ax; (10%)
i=1 i=1




