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1. Prove or disprove the convergence of the following series.
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2. If 3oy @ diverges with ¢, = 0 for all », show that R - diverges.
(20 points)

3. Let fla) be an -iﬂCFEEI.BiIlg tunction defined oa [a, 4, b = a. Show that the
ascontinuities of f{w) on fa, 8 is at most countable. (15 points)

4. Prove the mean value theorerm: for the derivative. Namely, show that “if
flz) is a real differentiable function on (&, 8 and f{a) < A < F{4), then
there is a point p € {e, b} auch that f'{p) = A", (15 primbs)

5. Suppose that f{z) iz a bounded real function defined on [0,1] and that
f*(x} is Riemanu integrable on [0,1]. Does it follow that f {z) 13 Rie-

mann integrable on [0, 1]. Show your reason. {15 points)

6. Let f(z) be a C*-Ffunction with compact eupport defined on R such that
fgy flz)dz # 0. Show that there does not exiat & £°°- funciion g{x) with
compact snppoct such that 5% = f. {15 points)

7. Show that the given family of continueus functions
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Fulz) = 2+ {lonay’ for ¢ ([3,1] and n e N,

i5 not equicomtinuous on [0,1]. {20 points)

8. Give a metric space X on which the concept of “boundedness and chosed-

ness” is 0ot equivalent to the “compaciness™. (15 points)




