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. (10 pts) Let f : (0,0c) — R be differentiable. If f (z) — 5 and f’(z) — A as '— oo, prove that A = 0.
. (10 pts) Find the limit

Jim o (m7-1).

. (12 pts) Prove that the function

N
f($)=2m

n=1

i1s continuous on R

. (12 pts) Suppase that {p,} is a sequence of polynomials, and that p, — f uniformly on the interval

[0,1]. Must f be differentiable?

. (12 pts) Is there a simple closed curve C in the zy-plane which maximizes the value of

fysd:c +(3z—2%)dy ?
c

If so, find the maximum value.

. (12 pts) Let B = {z € R*/|jz|| <r}, and suppose f : B — R™ satisfying | f (0)|| < 2r and

17 @) - @IS 5le-yl foralzyes.

Prove tha: there exists a unique z € B such that f (z) = z.

. {18 pte} Let F: R™ — R™ be defined by F(z) = L(z) + G(z), where L is a linear isomorphism and

G is & Ci-finction. Suppose that there are positive constants M and € such that ||G (z)|| < M ) *e
for ali z in 2 nelghbarhood of the origin. Prove that F' is locally invertible near the origin.

. (16 pis) Let f : (a,b) — R be a C™-function, and suppose for some ¢ € (g, d),

FE=f == =0, but f™(c)#0.
Prove that

{a) For n even, f has a local minimum at ¢ if f(™ (¢) > 0, and a local maximum at ¢ if (™ (c) < 0.

(b) For n odd, there is neither a local maximum nor a local minimum at c.




