MATH 131A (Fall 2002, Lecture 2)
Instructor: Roberto Schonmann
Final Exam
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First and Middle Names:
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UCLA id number (if you are an extension student, say so):

Provide the information asked above and write your name on the top of
each page using a pen. You should show your work and explain what you are
doing; this is more important than just finding the right answer. You can use
the blank pages as scratch paper or if you need space to finish the solution
to a question. Please, make clear what your solution and answer to each
problem is. When you continue on another page indicate this clearly. You
are not allowed to sit next to students with whom you have been studying
for this exam or to your friends.

Good Luck !
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1) (10 points) Suppose that A is a countable set and B is an uncountable set.
Can the intersection ANB be an uncountable set? Explain your answer. (You
can use without proof anything we proved about countable and uncountable

sets.)
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2) (10 points) Suppose that {a,} and {b,} are sequences that satisfy a,, — L,
b, — L. Define |
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Show, using only the definition of convergence of sequences, that ¢, — L.
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3) (10 points) Prove or give a counterexample to the following statement. If
the sequence {a,} is bounded then it converges.
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4) (10 points) Define Cauchy sequence.
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5) (10 points) Give an example of a sequence that has &xactly one limit point
but does not converge.

&M’si/o iQ M.LA—oM

Lw«»*, ?M"ﬁ N O

bt ﬂw ek 2o gpatan { aﬂzL(r b
%\m = Z‘rz.» - OO Co G CQ&'M(
e cergan


Ron Miech



6) (10 points) Suppose that f and g are two uniformly continuous functions
on the same finite closed interval [a,b]. Does it follow that the product
function fg is uniformly continuous on [a,b]? Prove your answer. (You can
use any theorem you learned in the course.)
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7) (10 points) What is the negation of the following statement? For any
€ > 0 there exists § > 0 such that if |z — y| < § then |f(z) — f(y)| <e.
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8) (10 points) Give an example of a discontinuous function defined on [0, 1]
that is Riemann integrable, and explain how one can prove that it is Riemann
integrable.

6;(%‘991.‘ : ﬁm‘) = i z @Q % € [:,13 |
% T

d
(o} i

k Y Mo 3
v

Ll ;‘3 Zaa
Fov Oy Pmkct&w P o < Xy = Yy <. < Xy,
o= 0 , 2u=1

have oy = 0 /"75= Z 0 l’,c £=1L,.., N-|
1 A:'t {3 N
SO LF C(?) =0 UP (#) = X—N—' Z”_,

Simee % - Xy —Con be &éu‘f’%é Ama,é’@)
e/ Uplg) =0 | cl 4uwp Lp(f)=0
P/ “4 2

So ﬂe/ m%,é«\ »j;‘%%(p): VZ/;%) M.



9) (10 points) Suppose that the function g has domain IR and satisfies —1 <
g(z) <1 for all z € IR. Define
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Using only the definition of derivative, compute f'(0), or show that f is not
differentiable at 0.
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10) (10 points) State the Mean Value Theorem. (You do not have to prove
it.)
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