
Hints for Homework 2

1. The idea here is that you want to show

lim
n−→∞

tn(x)tn(yz) = lim
n−→∞

tn(xy)tn(z).

The way you do this is that you show that both expressions tn(x)tn(yz) and tn(xy)tn(z)
are close to (say) tn(x)tn(y)tn(z) or, if you prefer, xyz. Either one works because of the
triangle inequality

|a− c| ≤ |a− b|+ |b− c|.

(This says if a is close to b and b is close to c then a is somewhat close to c, among other
things.)

You should not be put off if to do this problem you have to use associativity for
rationals (like tn(x)). Remember the major theme of this part of the course is that we
know how the integers and hence the rationals work, because addition and multiplication
for them is a finite process. We are trying to justify that addition and multiplication in
the reals work the same way.

2. This is very closely related to the hint I just gave for problem 1. You know that
each Cauchy sequence {aj} and {bj} has a limit since it is a Cauchy sequence. Name the
limit of the first sequence L. Now use the fact that aj is close to L (for large j) and bj is
close to aj (for large j) to show bj is close to L. You should now have verified the definition
of the limit for {bj} and L.

3. Because you are given that {cj} is a bounded sequence of reals, there is a convergent
subsequence by the Bolzano-Weierstrass theorem (Lecture 4). So you just have to show
that the limit of that subsequence is in C. This has to do with thinking about the digits
of the limit. It will probably help a lot that none of those digits is 9.

4. In the discussion of the infinite squeeze theorem there is a comparison made of
the harmonic series

∑∞
n=1

1
n by grouping together those n with 2j < n ≤ 2j+1. If you try

making the same comparison in this problem, you will learn something pretty interesting.

5. Usually, if you are given a math problem in the year 2013, and the math problem
involves the number 2013, the exact details of the number 2013 are not very relevant to
the problem. This problem is again about squeezing. You should note that most of the
factors of n! for n large are rather big compared to 2013 and even compared to 20132013.
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