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1. Assume f has a finite derivative in an open interval (a,b) and s continuous at both
endpoints a and b with fla) = f(8) = 0. Prove that for every real valye 8 there is

some c in (a, b) such that F(e) =8 f(c). (10%)

2. Foralz> 0, prove that

) [Pefar < 1yt ’
(x)f e Tdt < seTT . (6%)
(u) + ——eF < j:”e‘%}dt. {6%)
3. Let a, = n?gip? (n3 ) Find Aim inf ¢, and Lm sup q,. . (10%)

converges. (5+8=10%)

5. Let {f,} be a sequence of functions which converges pointwise on a set S. Assume {f=}
is uniformly bounded on S, Does {fa} contain & uniformly convergent subéequence on

S? Prove or disprove your angwer. (3+10=13%)

6. Suppose A and B are n X n matrices. Let r(A) denote the rank of A. Show that

r(AB) > r{A) + ~(B) — n. _ (10%)

7.Let A,B,Cbenxn Symmetric matrices such that A + B +C =1 IfA? = 3,

B? =B, and Cis nonnegative. Show that C2 = C, (10%) -

8. Suppose A and B are symmetric matrices and A = B, Prove that there existg an

orthogona.l matrix P such that P’ AP ang p' BP are both diagona.l. (10%)

9. Let A be an n x m matrix, An m x n matrix A* ig said to be a generalized inverse

(g-inverse) of A if AA*A = A.

(a) Prove that r{A) = r(AA*) = r(A*A). (5%)

(b) Suppose A is an n x m matrix of rank r < min(n, m). (i) Find the g-inverse of A,

(it} Prove or disprove the g-inverse of A is not unique. (5+5=10%)
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