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. (10%) Let f be a real continuous function on [a,b) (a,b € R). Suppose that f
is differentiable on (a,b). If lim f/(z) = A(€ R), then show that f'(a) exists and
z—at
f'(a) = A.

(15%) Let S be the set {(z,y) € R*|x > 0,y > 0,2 < 2y < 4and 1 < 2® —y% < 9}.

Compute f/(x“ Fy?)dady

(Hint: change of variables: u = 2* — 4, v = 2zy)
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S 061 defines a continuous function on R.
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. (15%) Prove that the series E

n=]1

. (20%) Let f be a positive and continuous function on [a,b] (a,b € R) and let

b
M = max{f(z)|r € |a,b]}. Prove that RIEEU{/ [f(;r)]"‘}i = M.

. (20%) Suppose that f is a function from a finite open interval (a,b) (a,b € R) into
R. If f is uniformly continuous on (a,b), then prove that f is bounded on (a,b);

that is, there is an M > 0 such that |f(x)| < M for all x € (a,b).

(Hint: the closure of (a,b) = |a, b|, which is compact)

. (20%) Prove or disprove that if f is a function from R into R and if f(K') is compact

for every compact subset K of R, then f is continuous on R.




