
Advice on Writing Mathematics

We are all apprentices in a craft where no-one ever becomes a master.
– Ernest Hemingway

Tone and Style:

1. (Knuth [1, p. 2]) In most technical writing, the word I should be avoided unless the
author’s persona is important. Instead, use the word we when writing mathematics.
The we here means you and me together. Often the word we can be omitted by
rewriting the sentence.

Bad: I proved that S is closed and bounded, and thus compact.
Good: We proved that the set S is closed and bounded, so S is compact.
Good: The set S is compact since S is closed and bounded.

2. Try to write in the active voice and present tense.

Bad: S has the compactness property since S was closed and bounded.
Good: The set S is compact since S is closed and bounded.

3. (Knuth [1, p. 2-3]) Don’t use the style of homework papers, in which a sequence
of formulas is merely listed. Tie the concepts together with a running commentary.
The commentary should scan smoothly if all but the simplest mathematical objects
or expressions are replaced with noun. However, relations (like = or ⇐⇒ ) should
be read using their English equivalents. For instance, since x = 2θ, the double angle
formula shows that sin(x) = 2 sin θ cos θ scans fine as since noun equals noun, the
noun shows that noun equals noun.

4. Less is more so eliminate unnecessary words. Pascal wrote, “I have made this letter
longer than usual because I lack the time to make it shorter.” (Knuth [1, p. 103])

5. In general it is acceptable to omit simple steps in your arguments when your readers
can fill in the details; however, it is important to explain your method. For example,
rather than giving detailed calculations, you might just say using the chain rule, we
find .... Of course, what is appropriate for one group of readers is not appropriate for
another group, so keep your audience in mind. Your readers should be able to check
your argument and replicate your analysis using the work that you present.



Organization:

1. A reader understands best when a paper is well organized. Your argument should be
well organized and you should communicate this organization to the reader. Good
organization can help you decide whether some interesting fact is actually extraneous
and should be omitted.

Composition = Organization + Simplification
– Nils Nilsson (Knuth [1, p. 73])

2. An important aspect of good organization is to clearly state your definitions and
assumptions.

3. Figures and tables should be labeled. They should be referred to in the text (as Figure
1) before the figure appears. LaTeX makes it easy to manage references to figures
and tables.

4. Sources must always be cited. One good way to do this is to use the author’s last
name, followed by a reference label.

Good: Smith [5] claims that Johnson and Webb [4] replicates an error that
originated in Bratt et al. [3].

Note that the reference to Johnson and Webb [4] really means the paper [4] by John-
son and Webb. The phrase et al. is a contraction of et alii, which is Latin for and
others. LaTeX has a good system (called BibTeX) for citation management. You
can see the correct citation format (and download the entry for use in BibTeX) by
searching for the reference on MathSciNet at www.ams.org/mathscinet.

Notation:

1. (Knuth [1, p. 1]) Symbols in different formulas should be separated by words and
no sentence should start with a symbol. Avoid the use of the symbols⇒, ∴, ∀, ∃, 3;
replace them with the corresponding words.



2. Some mathematical expressions should be written in-line, such as x = 2, but others
are important enough to be displayed, such as

x = 2 + 2 = 4,

or even displayed with a reference tag

x = 2 + 2 = 4. (1)

(Note the punctuation above.) In particular, long computations are usually displayed.
Moreover, you should label equations that will be referred to later. When referring
to previous equations, use the format Equation (1) implies ....

3. It is good form to indicate the type of a symbol when using it in a sentence.

Bad: For each P1 and P2 ∈ E, P1 + P2 ∈ E.
Good: If P and Q are any two points on the elliptic curve E, then their
sum P +Q is also a point on E.

4. (Knuth [1, p. 3]) Avoid subscripts, particularly when indexing the elements of a set.
Indeed, don’t name the elements of a set X unless necessary. Then you can refer to
elements x and y of X or a subset S of X in your subsequent discussion.

5. (Knuth [1, p. 3]) Don’t use the same notation for two different things. Conversely,
use consistent notation for the same thing, when it appears in several places.

Bad: using Aj for 1 ≤ j ≤ n in one place and Ak for 1 ≤ k ≤ n in
another place.
Bad: ... for a, b ∈ Rn and c, δ ∈ S.
Good: ... for a, b ∈ Rn and γ, δ ∈ S.

6. Choose names for indices and ranges consistent with the usual ordering of the alpha-
bet.

Bad: The index i ranges from 1 to n and j ranges from 1 to m.
Good: The index i ranges from 1 to m and j ranges from 1 to n.

Warning: This convention is commonly ignored when dealing with 4-dimensional
space, where most authors call the components x, y, z and w.



Tricks and Pitfalls:

1. Many people use the two words which and that interchangeably, but this is not cor-
rect. The word which is used to introduce an idea or qualifier that isn’t necessary to
understand the sentence. Since we like to use as few words as possible in technical
writing, such phrases shouldn’t appear in your writing very often. So a safe rule is to
use that unless it is obviously inappropriate.

Bad: Groups which have prime order are cyclic.
Good: Groups that have prime order are cyclic.
Good: Navy beat Army 18-14, which is good news.

2. One of the meanings of the word respectively is in the order given. This is a very
useful word that allows you to define several things at once.

Good: Let O1 and O2 be the centers of circles ω1 and ω2, respectively.

3. Capitalize when referring to a particular theorem, e.g., This proves Theorem 7.

4. Use a spellchecker.

Knuth [1] contains a lot of good advice from Don Knuth’s technical writing class at
Stanford University. Higham [2] is also a good reference text. I’ve collected some of their
best advice above, though I added a few thoughts of my own too.
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