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Writing Mathematically

1 Introduction

In addition to becoming familiar with the art of counting, one of the goals of this class is to improve your mathematical
writing/communication skills. To that end, I have written up a few things to keep in mind while writing homework
solutions.

One of the most important things to remember is that writing a mathematical document is no different from writing any
other type of document. In particular, always use complete sentences when writing up your solutions. Treat
mathematical statements as if they were written in English. When read, sentences involving mathematical
formulas and symbols should be grammatically correct and complete. After you have written up your solution,
read it out loud. Many times you will be able to pick up on awkwardly worded phrases and/or mathematical errors
that you would not have seen otherwise.

Another similarity between mathematical writing and any other type of writing is that rarely is a well organized document
written in a single draft. You may go through several drafts where you simply write down any idea and/or calculation
that comes to mind. Ultimately, much of this work may not show up in your final polished paper, however without it,
the final result would not be as well thought out. Remember, your final solution should not be a re–telling of
how you discovered the solution, but rather a concise explanation of what the solution is.

If you are having trouble finding a solution, start by writing down phrases/calculations/definitions that you think may
be relevant to the problem. Try to see how any of these ideas can be combined to give you a new piece of information
that may (or may not) lead you closer to a solution. I highly recommend finding an empty classroom and working out
the problem on the chalkboard. Not only does this save paper, but you are more likely to write things down on the
board that you wouldn’t have written down on a sheet of paper. Often times the only thing separating a student from a
solution is the simple act of writing something down so that you can physically see it.

Once you have found a solution, read through all of your work. Make sure that you have answered the question, explained
every detail and eliminated any unnecessary steps. Many of your initial ideas/calculations may no longer be relevant. Do
not include them in your final solution. Make sure to organize each step in a logical order so that the reader can easily
follow along. Then and only then should you start writing up your final solution to be handed in.

2 When Writing Your Final Solution...

1. Know who your audience is. Always keep in mind who will be reading your paper/solution. This will give you
an idea of the level of detail that is required. For this class, you may assume that your audience is your fellow
classmates who are familiar with the definitions and theorems from class. In other words, you do not need to
restate definitions and/or theorems.

2. Say precisely what you mean and mean precisely what you say. Be very careful in how you phrase each
sentence. Make sure that you are using proper notation and terminology at all times. There is a tendency
to paraphrase definitions and theorems. In the beginning, resist that urge until you completely understand them.
Definitions and theorems are worded very precisely and changing one word could easily change its meaning and/or
validity.

3. Be specific. Many times you may be tempted to write a phrase like “there are 4 choices.” Choices of what? Be
more specific and/or descriptive. Try instead something like “There are 4 ways to select the suit of the cards in a
straight flush.”
Another example comes from the need to refer to a specific person/thing in a group. The tendency is to use phrases
like “the first person”, “the second person”, or “the last person”. This implies that you have some sort of ordering
in mind. Explain what ordering you are using. This can be accomplished by simply using more descriptive phrases
like “the youngest person”, “the next youngest person”, “the oldest person”, etc.
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4. Explain EVERY number. Many times you will find it necessary to describe a pattern. For instance, if there
are 52 people and each one of them is going to select a card from a standard deck of 52 cards, you might say the
following. There are 52 ways for the youngest person to select a card from the deck. There are then 51 ways for
the second youngest person to select one of the remaining cards from the deck. You certainly do not want to write
52 sentences until all of the cards have been removed from the deck but using the phrase “and so on” assumes the
reader knows the pattern. It’s your job to explain what the pattern is, no matter how obvious it seems. So instead
of writing “and so on”, try something like “In general, there are 53− i ways for the ith youngest person to remove
a card from the deck for 1 ≤ i ≤ 52.” Note how the 53 − i is a very explicit way of stating what the pattern is.

5. Always state your conclusion. If you are asked to compute the number of ways to place n distinct objects into
2 identical boxes, then the final line of your proof should be something like “Therefore, there are 2n−1 ways to place
n distinct objects into 2 identical boxes.” Do not write phrases like “The answer is 2n−1”, “There are 2n−1 ways in
this case”, “There are 2n−1 ways we are interested in”, etc. Be specific.

This comment also applies to any application of a method of counting, regardless of it being the final answer. For
example, if you apply the product rule, then clearly describe what you have counted as a result of applying the
product rule, even if there are other things that still need to be counted. For example, “by the product rule, there
are 5!× (

22
5

)× 21! ways to reorder the alphabet so that no two vowels (i.e., a, e, i, o, and u) are next to each other.”

6. Define your notation. If you introduce any new notation, you must define it. Even if you think it’s meaning
is clear from the context, you cannot assume that it will be clear to the reader. Do not define new notation that
conflicts with notation already established in class or in the text.

7. Use examples appropriately. During your proof, you may decide to introduce some new notation, make a
definition, or describe an algorithm. If you are finding it difficult to describe precisely what you mean, an example
can be a valuable tool to get your point across. However, never use an example as a substitute for a formal
definition or proof.

8. Use mathematical symbols appropriately. Do not use symbols like =, ∃, ∀, &, +, =⇒ , or # as a shortcut for
written English. A good rule of thumb is that every phrase should be written entirely using mathematical symbols
or written entirely in English. Try not to write a phrase that mixes the two. For example, instead of writing “let n
be an integer ≥ 3”, write “let n be an integer greater than or equal to 3” or “let n be an integer such that n ≥ 3”.
In the last example, “n ≥ 3” is a phrase written entirely with mathematical symbols as opposed to “≥ 3”, which
cannot stand alone as a complete phrase. Here are a few more examples to consider.

DO WRITE:

• Let x denote the length of a side of the square.

• The area of the square is x2.

• Let S = {1, 2, 3, 4}.
• There are 5 × 7 + 3 ways to select a doohickey.

• Therefore, x = 5 × 4 = 20.

DO NOT WRITE:

• Let x = the length of a side of the square.

• The area of the square is x squared.

• Let S = the set of integers from 1 to 4.

• There are 5 times 7 plus 3 ways to select a doohickey.

• =⇒ x is given by 5 × 4 or 20.

9. Use phrases such as:

(a) Consequently, therefore, thus, yields, or produces to indicate an important conclusion is coming next.

(b) As claimed or as desired to inform the reader that we have done what we set out to do. Many people like to
end their proof with the Latin phrase “quod erat demonstrandum” (or Q.E.D. for short), which means “that
which was to be demonstrated”. Other people like to draw a little box. I’ll let you decide how you want to
end your proofs, just make sure to state the appropriate conclusion at the end. �

(c) We will proceed by... induction, contradiction, etc.

(d) It remains to show that... when you have one last thing to prove.
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and avoid phrases like:

(a) Obviously... Many times this phrase is used to avoid explaining something that the author feels the reader
should already know. If something is obvious, then it should be really easy to explain. Explain it!

(b) using the same logic... If you really are using the same logic, then you should be able to reorganize your work
so that you do not need this separate case that uses the same logic. If you are using similar logic, make sure
to explain what the differences are and how it changes your logic.

(c) if you think about it,... This is not the job of the reader. It’s your job to explain every detail.

(d) and so on and so forth... Make sure to be as specific as possible, especially when describing some sort of
pattern. Do not leave it to the reader to guess what the pattern is. Explain the general case of the pattern.

(e) the answer is....we get... this gives us... this can be written as...this is represented by... Be more descriptive.
Instead of writing “this can be written as 52 · 51/2 ways”, try writing “thus, there are 52 · 51/2 ways to select
two cards from a standard deck of 52.”
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