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R denctes the real number system,

1. [15%} Let

ﬂ:z)_{sml ifze(0, 1],
0 ifz=0, -

and let G C R® be the graph of f, that is,

G = {(m.f(e)) 1= € 011

Is G a compact subset of R*? Prove your answer.

2. (20%) Let
faz) = e " sinnws, ~ z €0,1].
Show that liMp.c fu(2) = O pc:intwise, but not unifomﬂy. Is

. lim / fn :c)d:a = D?

3. (15%) Let

x

() = fﬂ " fa

I 1 |
3/ f’dx-lz/ S fz)ds = e—1.
Irj ]

4. (a) {8%) State the Cauchy criterion for an infinite series to be comrergent'.

kL ==
(b) (15%) Let a,, > 0 for each n, 5, = Z a; and assume that Z an is divergent.
k=1

Prove that

n=l1
Prove that the series

uME

3,1 is als;: diverggnt.
5. Let

ﬂ%ﬁ={§$§'“%w%mml
0 if (,9) = (0,0)

(2} (10%) Prove that f; exists at every point (zq,y0) € R®,
(b) (§%) Is f: continuous at {:l} 0)? Prove it.

(c) (5%) Let a = (Iﬂg,Ju) € R®. Give the definition of the statemeni: “f is differ-

entiable at g"
‘é&»
Z

- {d) (10%) Prove that f is not differentiable at a =.(0,0).



