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(b) State tlw P131ne~Barel Theorem

(¢) Give an example of a bounded and closed set that is not compact
(

(

please, explain why).

15%) If Al is a metric space, prove that every compact subset of Af 1s
complete.

3. (15%) Let f : R% — R? be defined by
f(:t‘-,‘y,Z]= ($+y+z'ﬁ=x“y—2xz)'

Show that we can solve for (x,y) = ¢ (2) near 2 = 0.
4. (15%) Prove that there is no continuous function taking [0, 1] onto (0,1).

5. (15%)Let f, : [1,2] — R be defined by f, (z) =a/ (1 +2)".
(@) Prove that ... f (z) is convergent for z € [1,2];
(0) Is it uniformly convergent?

f:) Is fl (Zn—*l fﬂ (ﬂ:)) dr = Zﬂ«-] 1 f" (‘I!) dz?
6. (15%) Evaluate the following double integral:

1 ol 1 pvI—a®
a) f f e¥/Tdxdy, (b) f / sin / 22 + y2dzdy.
0J y 0J 0

7. (10%) Show that the cubic polynomials
(a) plr) = 1‘3 + az? + bz + ¢ has no extreme values iff a? < 3b;
(b) g(x) = 2> + ax 4+ b has exactly one zero for a > 0.
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