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You need to explain how you get your answers in each probiem. Please
- mark your answers clearly. ~

Problem 1: (10 points) Let P = x —Pd—yand Q=1 +"y ' Find
the hne integral of 550 Pdz + Qdy where C is the simple closed curve
z? + y: = 1 The line 1ntegra1 is taken counter—clockw1se1y

Problem 2: (10 pomts) Find f 24, d[‘/_] Where [ - ] is the greatest 1nteger
function. : r : :

‘—mﬁwnsLmh@y—M41—@‘ ~1,2,3,-
(a) (5 points) Determine if the sequence { fn}n_1 converges p01ntW1sely -
on [0, 1].
(b) (10 points) Determine if the family of functlons { fn}n_1 is equlcontlnuous
on [0,1].

'Problem 4: (10 points) Let f(z,y) = z®—y® Whenk(:c,’y)‘ # (0,0) and

z4+y?

£(0,0) = 0. Determine if f is differentiable at (0,0).

Problem 5: (15 points) Let S := {(z, sin(}))| 0 <z < 7r‘} U {(0,y)| 0 <
‘y <1,y € Q}. Determine if S is connected. You can use the fact that
{(z, sm( N 0<z<w}is connected ~

Problem 6: (15 points) Let f be an Riernann integrable function on
[0,1]. Suppose that for any 0 < a < b < 1, there is at least one number

¢ € (a,b) such that f(c) =1 or f(c) = 0. If folf(a: dr = 1/2, prove
that there is an uncountable subset S"C [0, 1] such that f (s) = 0 for any
s € 5. Note that f may not be continuous. '

Problem 7: (10 points) Prove that ¥/z is uniformly continuous on R.
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Problem 8: (15points) Let s,(x) = sinz + %sinzx + 3sin3z + -+
%sinnm. Prove that the sequence {s,}32; converges uniformly on [1,2]. -



