
18.100A: PROBLEM SET 1

DUE TO FRIDAY FEBRUARY 17, 2017

Abstract. This problem set corresponds to the first week of the course Feb 8-15, covering material

on sequences of real numbers, boundedness, monotonicity and limits.

Instructions: It is perfectly fine to consult with other students and collaborate when working on the
problems. However, you should write the solutions on your own, using your own words and thought
process. List any collaborators in the upper-left corner of the first page.

Writing: Solutions should be presented in a balanced form, combining words and sentences which
explain the line of reasoning and precise mathematical expressions and formulas. In this first assign-
ment, please do invest time in writing carefully: it will serve as a baseline for me to know your level
of mathematical maturity and technicality.

Textbook: “Introduction to Analysis” by Arthur Mattuck.

Problem 1. (10 pts) Exercise 1.2.1 Page 12: Parts (a),(b),(d),(e) and (f).

Write every detail in the argument. I encourage you to first write which inequality you want to verify,
and then detail each step of the argument leading to its proof. Note that you should prove this for all
the terms of the sequence, not just the first few ones.

Problem 2. (10 pts) Decide whether the following statements are true or not. In the former case
provide a detailed argument and in the latter a counterexample.

a. Let an and bn be two sequences bounded above, then the product anbn is bounded above.
b. Let an be a convergent sequence of rational numbers, then its limit is a rational number.
c. Let an be a convergent sequence of irrational numbers, then its limit is an irrational number.
d. Let an be a sequence without a limit, then the sequence bn = a2n cannot have a limit.
a. Let an and bn be two increasing sequences, then the product anbn is increasing.

It is extremely useful to have your own set of favourite sequences in the pocket and test statements
you see with them. These exercise is intended for you to create some of these useful pocket–examples.

Problem 3. (10 pts) Exercise 1.4 Page 13.

Problem 4. (10 pts) Exercise 1.5.3 and 1.5.4 Page 13.

This should be reminiscent of the example we did in class on Feb 10.

Problem 5. (10 pts) Problem 1-4 Page 14.

Draw. Draw and get a good intuition of the problem.

Problem 6. (10 pts) Exercise 2.2.1 and 2.2.2 Page 30.

Start with some reasonable bounds, then try to make them sharp.

Problem 7. (10 pts) Exercise 2.4.6 Page 31.

Triangle inequalities are essential, make sure you understand them.

Problem 8. (10 pts) Exercise 3.1.1 (a),(b), (c) and (e) Page 46.

Problem 9. (10 pts) Exercise 3.2.3 Page 46.

Write each step clearly: what do we have (ε given), what do we want and how do we get it.

Problem 10. (10 pts) Problem 3-2 Page 48.

Think and appreciate each inequality you write.
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