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1. Let A be a subset of R (the set of real numbers) and F: R— R,
State or explain the following theorem or terminology.
(a) A is sequentially compact. (2 points)
(b) I is uniformly continuous on R. (2 points)
(c) Point p is a limit point of A. (2 points)

2. Letf: 2 — R be a differentiable function and there is a natural
number n sucl that {{tx, ly) «t“i(x y) for all real numbers t, x aud

y. Prove tlmtx—m—(x, y) +y (x y = A(x, y). (10 points)

3. Let{q,} and {b,} be bounded sequences in R.
(a) Write the definition of lim Sup{a,}and 'lliiglnf{ a, }.(4 points)
(b) Prove that }giQSup{t:,,-i~b,,} < Il,i_l'ESllp{u"} +1im Sup{s,} (10

points)
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4. Show that lim —fyx

does not exist. (10 points)
(y)-2(0,0) x°
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5. Letz = {(x,y) be a differentiable function, f(1 , 1)=1 and
2’ -xy+yz+t y’ -2=0. Find % at (1,1). (10 points)
X

6. Prove that if a sequence of continuous function on R converges
uniformly, then the limit function fis coutinuous. (10points)

7. Prove thatif fis a continuous real-valued function on [a, b), then f
is uniformly continuous ou [a, b]. (10 points)

8. Prove thatif »’a, converges absolutely, then > a, sinnx

n=l na=l

converges uniformly on R . (10 points).

9. Find the radius of convergence and interval of convergeuce of the

AI

series (-2)" ~——. (10 points)
2 Jn
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sin ¢

10. Find fjl il y= _[\/1+t+t de .(10 points)
ax




