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In the following, [, denotes the identity matrix of order p and A" denotes the transpose of a
matrix A.

1. (20%) Evaluate the following limits:

(a) lim (sinz)® (b) lim M

a—0t z—0T T

2. {(15%) Apply the method of Lagrange multipliers to find the maximum value of

flzy, @2, 23) = (2123 23)* subject to 23 + 235 + 22 = &2,

where ¢ is a constant.

3. (20%) Evaluate the following integrals:

O [ e /01 T

4. (10%) Find the inverse of

where u is a p x 1 nonzero vector.
5. (10%) Show that H = 1, — %Jp is idempotent, where J, is a matrix of ones with order p x p.

6. (10%) Show that

1+ a? —& 0 0
—a 1+ —a 0
_A ==
0 —& 14+a?2 —a
0 0 — 1

is positive definite for o € R.

7. (15%) Let A be a p x p matrix with nonnegative eigenvalues. Show that
det(A) < exp[tr(A — 1,)].
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