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R denotes the set of all real numbers.

(10%) Assume that the series Z“" is absolutely convergent, and that

n=1

an # —1 for all n. Prove that the series is also absolutely convergent.
g

n=l

1+ Gn
( 15%) Let A be the subset of the Euclidean plane R? defined by
. : ) 1 . -
A={@v:ae@ly=sn-}J{0On0:vepn}.
Is A a connected set? Give sufficient reasons to support your answer.

(20%) Let f : [0,00) — R be & continuous function. Assume that lizn;s._+°o flz) = L,
where L is a finite number. Show that f is uniformly continuous on [0, co}.

. (20%) Let

fﬂ(x) = 2 n = 1:_2:3:---1. ﬂ}. c [1,3].

(a) Find the function f(x) such that f.(z) — f(z) for z € [1, 3]. |
(b} Prove that f,,(:n) f(z) uniformly on [1, 3], '

. w42
(c) Find nlg:go e~ prape

Consider the Euclidean spaces R" and R™. Let V be an open set it R” and g € V,
f:V SR
(8) (56%) Give the definition that f is dlfferentlablc at a.
Let g(z,y) = (x? 4 y2)31nw—-——1——-- for {z,y) # (0,0) and g(0,0) = 0
32 4 32

(b) (10%) Find g.(0,0) and g,(0,0).

(c) (10%) Prove that g is differentiable at (0,0).

(d) (10%) We say that f is continuously differentieble at o if all first-order partial
derivatives of f exist and are continuous at .
Is the function g defined above contmuously dlﬁ'erentlable at (0, O)? Prove or

- disprove it. _



