Homework in Math 127
Fall 2024

Expectations. To do as well as you are capable of doing in Math 127, you should expect to do
9—-11 hours of work each week outside of class.
Kinds of problems. Several types of homework problems will be assigned in Math 127:

1. Some problems will be calculations, where the answer to the problem is a number, or a table of
numbers. In these problems, show all your work, and if you use a new idea or clever method,
indicate what your method is.

2. Some problems in this course will be explorations: You’ll be given a rough description of a
phenomenon or question (“What are all solutions to the equation 2™ = 17”) that you must
then investigate by looking at ezamples and finding a pattern. (Make sure you organize your
results neatly in columns, tables, etc.)

3. Finally, some problems will be explanations/proofs, in which you are asked to “Show that...”
or “Explain why...” something is true, or sometimes “Find a formula...”. In these problems,
the point is basically to give an explanation in complete sentences.

You will have several chances to work on, and revise, all homework problems. Specifically, this
process has 3 steps: outline, submission, and revision.

1. An outline of each problem set will be due two classes before the completed version is due,
and will be graded and returned by the class before the completed version is due. For example,
the outline for problem set 01 is due Wed Aug 28; PS01 itself is due on Wed Sep 04.

In each outline, you should do the following;:

(a) Write down the definitions of all important new terms in the sections of the
text covered by the problem set (e.g., greatest common divisor). The point is to
show that you understand the definitions you will need to do the problem set. You do
not need to include previous definitions, just the new ones.

(b) Write down the goal of each question in one of the following ways:

e If the question is a calculation, write down what kind of object you need to get for
your final answer. (Again, if you do the same kind of calculation several times, you
just need to describe the goal once.)

e If the question is an exploration, describe what you are going to do to generate the
examples in which you will look for a pattern.

e If the question is a proof, express what you're trying to prove in “if-then” format,
write down what you are assuming in your proof, and write down the conclusion
you are trying to reach. Alternately, if you're doing a proof by contradiction, clearly
state the assumption that you hope will lead to a contradiction. (For those less
familiar with proof, to get a quick tour of the fundamentals, see sections 1-6 of the
proof handout that can be downloaded from the course web page.)

Note that these outlines are meant to replace quizzes, and are therefore not supposed to take a
lot of time (maybe 20-30 minutes total). The point is to show that you are capable of getting
started on the problem set. See below for some suggestions on the outline for PS01.

Late outlines will not be accepted, but to allow for illness, etc., your lowest outline grade
will be dropped.

2. Submit the completed version. You do not need to include your outline.



3. After you get the graded problem set back, you have as many chances as you want to revise
the problems as much as you like, at least until the next in-class exam. (The mechanics of
doing revisions online will be described later.) You do not need to revise/rewrite questions
that you have previously gotten correct; just correct the ones you got wrong.

Revising missed problem sets: It is possible to “revise” a problem set that is not turned in
on the due date. However, each time you miss a due date, all previous homework from missed due
dates becomes unrevisable. Note that “missing” a due date can also include turning a homework
that, in my judgement, does not represent a sufficient effort to continue with the course.

Rules for working together: The basic rule about working together is that you are encouraged
to talk to each other about homework, as everyone learns from such discussion, but you are not
allowed to copy solutions. Please also do not let others “borrow” or make xeroxes of your homework.
It is important to realize that people who copy homework almost always do worse as a result, so if
you let someone copy your homework, you’re not helping them at all. The only way to learn from
the homework is to struggle through it yourself.

Homework copying will result in 0 grades both for the person copying and the person being
copied from. Further problems may result in an academic dishonesty report being filed.

Guidelines for outlines

The outline for PS01 should go basically as follows.

Relevant definitions: 1t’s a good idea to collect all relevant new definitions at the beginning of
your outline, though you can also mix them in if you prefer. For example:

Defn. To say that an integer d divides an integer n in Z means that. . ..

And so on.

Notes for each problem. This will vary slightly from problem to problem. Calculation problems
are easy to outline (just explain what you have to calculate), so we’ll look at exploration and proof
problems.

For exploration problems, you give some idea of how you’re going to generate the “data” in which
you will then look for a pattern. For example, you might have something like: “Think about the
grade school algorithm for computing GCD and see if the search for divisors can be made more
efficient.”

For proof problems, unless you are doing a proof by contradiction (fairly rare in this class), you
first figure out what is to be proven in “if-then” format. The “if” part becomes the assumption for
the problem, and the “then” part becomes the conclusion. For example, if your problem is to prove:

Theorem. If d divides both m and n, then d divides m + n.
Then your outline should be:

Assume: d divides both m and n.
Conclude: d divides m + n.
Method: Use the definition of divides.



