BYXBAL 1022 £+ HELRANERA

#8 ¢ & FERA5 03D

AR 10242838 £ 3

RargEnl RAHEA

Ay BREATE

"AET

#
A

[AT#EBAHER] *HEEASHBE - 225tz muanEEf2Emg ! |

Tl

P

(1) (16 points) Determine the convergency (absolutely convergent, conditionally convergent or
divergent) of the following series.

(a) (8 points) Z(-—l)""‘lw, (b) (8 points) Z(nll " 1)

i

(2) (20 points) Let M, N be sets and dr, dy be metrics on M, N and A C M. Suppose Alis

compact and f : A — N is continuous. Prove that

(a) (10 points) f(A) is compact;

(b) (10 points) f is uniformly continuous on A.

(3) (14 points) Let f : (a,b) — R be a differentiable function.
(a) (10 points) Prove that if f/ > 0 on (a,b), then f(x) < f(y) for z,y € (a,b) and z <y.
(b} (4 points) Is the converse of (a) true? Prove or disprove it.

(4) (20 points) Let

f(z) 3{
0

(a) {6 points) Find f/(0)7
(b) (8 points) Is f locally invertible near 07 Justify your answer.
(c) (6 points) Does this result contradict the inverse function theorem? Why?

(5) (16 points) Let

)
0, if:n<——1 ,
n
s
A = 4 . 2_, i
falz) sin =, i ———
1
0, fao>—.
L n

1
:1:+2$25in5, x #0,
0.

(a) (8 points) Show that (f,) converges to a continuous function.
(b) (8 points) Does (f,,) converge uniformly?

(6) (14 points)

(a) (8 points) Let f be a positive continuous function on [0, 1] with maximum value M.

1 1/n
Tim ( fo |f (@) d:c) - M.

(b) (6 poiuts) If f is a continuous function on [0, 1] with maximum value M and minimum

Prove that

value m. Evaluate

i ([ e i)

in terms of M and m.




