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1. (12%) Determine whether or not the vectors wy and we, respectively, are in the vector
space spanned by v; and vy where

3 = | 0 4
2 2 8 0
vy = —1 y U2 = 9 y Wy = Q y Wa = —4
3 0 B D

2. (10%) If A is a positive definite k X k matrix, show that aga;; > af; foralli#j=1,... k.

3. (10%) Let B = [ ‘;I_ T j -1 ], where A is an n x n symmetric idempodent matrix and

I is the n % n identity matrix. Find the determinant of B.

4. (10%) Let A be an n x m matrix and B an m x k matrix. Show that the column space of
AB is a subspace of the column space of A.

5. (23%) Evaluate the following integrals
(a) (1%) [ 22 Inzde; (b) (8%) fo/* /T —2%dz; (c) (8%) fy J3'* v/ VA~ TPdzdy

6. (10%) Show that lims.o(sinz +cosz — 1}/z = 1.

7. (10%) Determine whether [[In(1 + z)]/(+/T + 22)da converges or diverges. (You should
give reasons for your answer)

8. (15%) Let fi(z) = zexp{—2?} and fo(x) = z/(1 + 2?). Clearly, both of them are even
functions so that for any constant a < oo, we have [ f:(z)dr = 0 (j = 1,2). However,
> fi(x)dz =0but [ fo(x)dr does not exit. Give your reasons.
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