


What does good mathematical writing look like?

As you learn more math, being able to express mathematical ideas will become more
important. It will no longer be sufficient just to be able to write down some final “answer”.
There is a good reason why Herman Melville wrote Moby Dick as a novel and not as the
single sentence:

The whale wins.

For this same reason, just writing down your final conclusions in an assignment will not be
sufficient for a university math class.

You should not confuse writing mathematics with “showing your work”. You will not
be writing math papers to demonstrate that you have done the homework. Rather, you
will be writing to demonstrate how well you understand mathematical ideas and concepts.
A list of calculations without any context or explanation demonstrates that you’ve spent
some time doing computations; however, a list of calculations without any explanations
omits ideas. The ideas are the mathematics. So a page of computations without any
writing or explanation contains no math.

When you write a paper in a math class, your goal will be to communicate
mathematical reasoning and ideas clearly to another person. The writing done in a math
class is very similar to the writing done for other classes. Your are probably already used
to writing papers in other subjects like psychology, history, and literature. You can follow
many of the same guidelines in a mathematics paper as you would in a paper written about
these other subjects.

Basics: Combining Words and Equations

Following the rules of grammar.

Good writing observes the rules of grammar. This applies to writing in mathematics
papers as well! When you write in a math class, you are expected to use correct grammar
and spelling. Your writing should be clear and professional. Do not use any irregular
abbreviations or shorthand forms which do not conform to standard writing conventions.
Mathematics is written with sentences in paragraphs. (And yes, paragraphs are important.
It is not amusing to read a three-page paper consisting of just one paragraph.)

There is however one element in mathematical writing which is not found in other types
of writing: formulas. However, it may surprise you to know that in a math paper, formulas
and equations follow the standard grammatical rules that apply to words. Mathematical
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There are a couple of other important things to observe in the above example. Notice
how “we” is used. The use of first person is common in mathematics, especially the plural
“we”, so don’t be afraid to use the word “we” in the papers you write in your math class.

Another thing to notice is that important or long formulas are written on separate
lines. You can make your mathematical writing easier to read if you place each important
formula on a line of its own. It’s hard to pick out the important formulas below:

If d is Bob’s distance above the ground in feet, then d =
100 − 16t2, where t is the number of seconds after Bob’s
Flugelputz-Levitator is activated. Solving for t in the
equation 100 − 16t2 = 0, we find that t = 2.5. Bob hits
the ground after 2.5 seconds.

This is clearer:

If d is Bob’s distance above the ground in feet, then

d = 100− 16t2,

where t is the number of seconds after Bob’s
Flugelputz-Levitator is activated. Solving for t in the
equation

100 − 16t2 = 0,

we find that t = 2.5. Bob hits the ground after 2.5 sec-
onds.

Symbols and words.

It is important to use words and symbols appropriately. Part of being able to write
mathematics well is knowing when to use symbols and knowing when to use words.

Don’t use mathematical symbols when you really mean something else. A common
mistake is to misuse the “=” symbol. For instance:

32x − 2(3x) = −1 = (3x)2 − 2(3x) + 1 = 0 =

(3x − 1)2 = 0 = 3x = 1 = x = 0.
!!

Do not use the equal sign when you really mean “the next step is” or “implies”. The above
example is really saying that −1 = 0 = 1! Using arrows instead of equal signs is a slight
improvement, but still not desirable:
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32x − 2(3x) = −1 → (3x)2 − 2(3x) + 1 = 0 →
(3x − 1)2 = 0 → 3x = 1 → x = 0.

!

With a sequence of calculations, sometimes it is best to just place each equation on a
separate line.

32x − 2(3x) = −1

(3x)2 − 2(3x) + 1 = 0

(3x − 1)2 = 0
3x = 1
x = 0.

For a difficult computation where the reader might not readily follow each step, you can
include words to describe the steps you take.

We want to solve for x in the equation

32x − 2(3x) = −1.

We can rewrite this equation in terms of 3x:

(3x)2 − 2(3x) + 1 = 0.

After factoring, this becomes

(3x − 1)2 = 1

and it follows that 3x = 1, or x = 0.

However, make sure that your paper has a single flow. Don’t explain a calculation using
the “two-column method”.

32x − 2(3x) = −1 Solve this equation.

(3x)2 − 2(3x) + 1 = 0 Collect the terms on one side.

(3x − 1)2 = 0 Factor.
3x = 1 Use the Zero Factor Property.
x = 0 Solve for x.
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Mathematical Ideas into Writing

Organizing your paper.

A well-organized paper is easier to read than a disorganized one. Fortunately, there are
some standard ways to order a mathematics essay.

First, there is some type of introduction. Usually, the introduction states the problem.
Even if you are answering a problem from a text book, you should not assume that the
reader is familiar with the text book or even has a copy of the text book available to him
or her. However, do not just copy the problem! You must rewrite the problem in your own
words.

A good introduction should also discuss the significance of the problem. The
introduction is where you will need to “hook” the reader.

It is not a bad idea to also preview the rest of the paper in the introduction. Give the
reader some idea of what to expect later.

We will analyze the revenue using a linear model and then
examining the graphs generated by the model.

The production of fava beans will be modeled using a C
program.

First, we will analyze the population using numerical
methods. Then, we will analyze the population using
formulas. We will then compare the two different results.

Some papers then state the “answer” to the problem right after the introduction. Other
papers place the “answer” at the end. This is a matter of taste. Sometimes, the end result
is the most important thing in the paper. You may need to place the end result at the
beginning to entice the reader. On the other hand, sometimes the method of arriving at
the end result is more important. In such a case, putting the result at the end may be
more sensible.

In any case, it is best to state the result in terms of the original problem using
real-world terms.

The solution is t = 6.
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The solution to the equation is t = 6. The population of
Utopia is at its smallest 6 years after the plague begins.

Make sure that the arguments you write are carefully organized. It may help you to
write an outline before you begin writing a mathematics paper. Writing an outline will also
help you think about the concepts more clearly and thus will help you learn the material.
As you write about more advanced mathematical problems, organization will become even
more important.

Writing for your audience.

For most papers that you write in your math class, you should assume that the reader has
about the same mathematical knowledge that you have. When you write up the solution to
a homework problem, it might be helpful to think that you are writing to a student in
another section of the same class or in a similar class at another school. Some of the papers
you will be writing will be directed toward a reader who may know less math. The purpose
of a math paper is not just to show the professor that you know something. Your math
professor already knows the subject; you are not writing for his or her benefit. You are
writing for someone who doesn’t know the subject. (That someone may be you! You can
use your writing assignments to help review for exams.)

In your mathematics writing, you will be communicating to the reader why and how
you arrived at a solution. You will also want to convince your reader that your particular
reasons and your particular means to the solution are correct. A good mathematical paper
not only should provide clear explanations, but should also be able to persuade a skeptical
reader.

Many times, if you can arrive at the same solution through alternate routes, you can
make your writing more persuasive. You may want to analyze a problem using both
computers and algebra. Or you might compare a graph with real-world information.
Pictures and graphical depictions can be very helpful for your reader.

Specific examples will also help to make your writing more persuasive. You can help a
reader understand an abstract general argument by showing how the argument applies to a
specific case. You can also use “extreme” cases to show the limits of an argument.

Make sure that what you write is relevant to the problem. Including extraneous
comments or information demonstrates a lack of understanding of the ideas and concepts,
and reduces the overall effectiveness of your mathematical writing. Thinking about the
reader will help you to decide which details you need to include and which details you
should leave out. Calculations which are tedious and uninteresting to the reader can be
readily omitted. (Again, mathematics writing is not the same as showing work. You don’t
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In the last example, x is a place holder. It doesn’t require a proper introduction. However,
it would be better to write:

Let f(x) = x2 + 1 for all real numbers x.

If describing all the variables gets tedious, try not assigning any variables at all. The
following example clearly needs improvement.

The volume is `wh.

The following example is adequate, but wordy.

The volume of the box is `wh, where ` is the length, w is
the width, and h is the height.

We can write this most elegantly by removing the variables.

The volume of the box is the product of the length, the
width, and the height.

!

You need to be especially careful with variables representing real-world quantities.
Avoid describing them vaguely, as in:

Let D(t) be the distance at a time t.

Including units would make this clearer, but the description is still vague.

Let D(t) be the distance in miles at t hours.

Try to be as specific as possible.

Let D(t) be Agnes’s distance from the arena in miles t
hours after the riot began.

Also, be careful that each symbol you use represents only one thing. This can actually
be more subtle than it sounds. The following example seems to be rather clear.
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Epilogue

Writing mathematics is not the easiest thing to do. Writing mathematics is a skill which
takes practice and experience to learn. There are many resources here at Purdue Calumet
which are available to you to help you with your mathematical writing. Among these are
the Math Lab and the Writing Lab.

If you have not written mathematics much before, it may feel frustrating at first. But
learning to write mathematics can only be done by actually doing it. It may be hard at
first, but it will get easier with time and you will get better at it. Do not get discouraged!
Being able to write mathematics well is a good skill to learn, and one which you will keep
for a lifetime.
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