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1. (10%) A sequence {x,} in R is said to be a Cauchy sequence in case for every € > 0, there is

a natural number n, such that for all m,n > ng, then |x,, — x,| < &. Show that a conver-
gent sequence is a Cauchy sequence.

1
2. (10%) Let a; =1 and apyy = (2+ay,)? for n=1,23, ...

(a) Show that a, is monotone increasing (by induction).

(b) Show that a,, is bounded above by 2 (by induction).
(c) Find the lim,,_, a,,.

3. (10%) Let O; c R beanopensetfor i € N. Show that N2, 0; is open or give a
counterexample.

4. (10%) Test for convergence or divergence

o0}

n=2

5. (10%) Classify the following series into absolute convergence, conditional convergence or
divergence. Explain why.
ieﬂn
wa
n=1

6. (20%) (a) Give the definition of uniform continuity of a function f defined onaset E C R.
(b) Give the definition of a set £ being “compactness” in R.

(c) Show that if f is continuous on a compact set £ C R, then f is uniformly continuous.

7. (10%)Let f,(x) = ** on R.

(2) Find the limit function f(x).
(b) Does f,(x) convergeto f(x) uniformly? Explain why.
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8. (10%) Let f:R? - R be deﬁned by

0 (xy)=(00)
¥ =1 _xy?
fooy iy @9 F 00

(@) Find £,(0,0) and f,(0,0).
(b) Find the partial derivative of f at (0,0) with respect to any vector % = (a, b) is

ab?
a% + b2’

D,f(0,0) =
(c) Show that f 1is not differentiable at (0,0).

9. (10%) Evaluate

4 2
y2
fOLe dy dx .
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