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1 Introduction

Much of the information in this article was gleaned from a study of several pri-
mary sources:

o Mathematical Writing by Donald E. Knuth, Tracy Larrabee, and Paul M.

Roberts (1989). Most of this book can actually be downloaded from Knuth’s
website.

+ The Elements of Typographic Style by Robert Bringhurst (2004)).

« Stop Stealing Sheep & find out how type works by Erik Spiekermann and
E.M. Ginger (2003).

o The Visual Display of Quantitative Information by Edward R. Tufte (2001).
+ The Chicago Manual of Style (2003).

If you have the time, I would suggest reading them directly.

Also note that the document is written from the perspective of someone
working in programming languages and type systems. It is my hope that de-
spite the choice of specific examples, the ideas presented should remain valid
for most of computer science, and even those working in mathematics.



2  Common “mistakes”

2.1

Mixing mathematics and prose

The following items are adapted from Knuth, Larrabee, and Roberts (1989).

1.

Symbols in different formulas must be separated by words.

Bad: Consider Sy, ¢ < p.

Good: Consider S;, where ¢ < p.

2.

3.

Do not start a sentence with a symbol.

Unless you are referring to the actual “logical operators’, do not use the
symbols .-, =, V, 3, €, replace them by their corresponding words.

The statement just proceeding a theorem, algorithm, etc. should either be
a complete sentence or end with a colon.

. Display important formulas on lines by themselves.

Small numbers should be spelled out when used as adjectives, but not
when referring to the mathematical objects.

. The text preceding displayed equations does not use any special punctu-

ation, in particular no colon. Note that displayed equations are different
than theorems and algorithms as described in Item [}

. One rule that I have not yet mentioned, and only seems to be implicitly

described by Knuth et al,, is that if the displayed equation is immediately
followed with punctuation, that punctuation should go in the displayed
equation. So

Bad: Our model is based on the equation
...an equation

. Here ... is ....

Good: Our model is based on the equation

..an equation.

Here ... is ....

and
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Bad: Therefore, we can conclude
..an equation

,so that ... is ....

Good: Therefore, we can conclude
...an equation,

so that ... is ....

9. Avoid nesting subscripts, i.e. Ti;.

2.2 Boxes and vertical lines

According to Spiekermann and Ginger (2003):

A sure way to improve the look and function of any information- page 153
intensive document is to eliminate boxes. Vertical lines are almost

always unnecessary. Type creates its own vertical divisions along

the lefthand edges of columns as long as there is sufficient space be-

tween columns. A vertical line is wasteful because it need precious

space on either side. Use space to divide elements from each other.

Utilize horizontal lines to accentuate areas of the page. The edge of

the paper makes its own box and doesn’t require more boxes inside

it.

Bringhurst says (2004):

page 71

A rule located at the edge of a table, separating the first or final col-
umn from the adjacent empty space, ordinarily serves no function.

Finally, one should keep in mind Tufte’s principle of maximizing data-ink.
That is maximizing the amount of “ink” used to present information in propor-
tion to “ink” that does not present any actual information (2001).

Chapter 6

2.3 Small caps

Bringhurst says:

. . . page 48
For abbreviations and acronyms in the midst of normal text, use

spaced small caps.



He goes on to say:

This is a good rule for everything except two-letter geographical
acronym and acronyms that stand for personal names. Thus: 3:00AM
3:00PM, the ninth century CE, 450 BC to AS 450, the 0As and NATO;
World War 11 or wwir; but JEFK and Fr J.A.S O’Brien, om1; HmMS Hy-
pothesis and uss Ticonderoga; Washington, DC, and Mexico, DF;
J.S. Bach’s Prelude and Fugue in Bb minor, BMVv 867.

Many typographers prefer to use small caps for postal abbreviations
(San Francisco, cA 94119), and for geographic acronyms longer than
two letters. Thus, the Usa, or in Spanish, los EEuu, and Sydney, Nsw.
But the need for consistency intervenes when long and short abbre-
viations fall together. From the viewpoint of the typographer, small
caps are preferable in faces with fine features and small x-height, full
caps in faces with large x-height and robust form.

However, these rules do not explain how small caps interact with the usual
rules for capitalization. The most common case where it arises is when a sen-
tence starts with text that should be in small caps as described by the rules
above. In correspondence with Bringhurst(2006), he suggests a preference to-
wards keeping the text in small caps:

I have no objection myself to starting a sentence with small caps.
The reasons for this are (1) I think it looks better than any of the
alternatives, and (2) the best typographers of the Cinquecento did it.
If I could improve on their practice in this respect, I would happily
do so, but I can’t.

I also don’t object to capitalizing a word in small caps at the be-
ginning of a sentence, if it is indeed a word instead of an acronym.
(NATO, for this purpose is a word, because we pronounce it as such;
IBM is not, because we pronounce it as a string of letters. If you want
to begin a sentence with NaTO rather than NATO, I won’t complain;
but I would complain if your sentence began with Ibm instead of 1BM
or with OEcD instead of oEcD. Under these conditions, the only ob-
vious reason to prefer NATO to NATO at the beginning of a sentence
is consistency between verbal and literal acronyms.)

Small caps can be used in ETgX with the \textsc command. However be
sure to remember that inside of \textsc you only get small caps for lowercase
letters. That is \textsc{AM} gives AM while \textsc{am} gives AM.



2.4 Old-style numbers

There are two kinds of “numbers” or figures: lining or titling numbers and text
numbers. The latter are sometimes referred to as “old-style numbers”. Bringhurst
says:

age 46
Use titling figures with full caps, and text figures in all other circum- "

stances.
He then goes on to say:

So the date is 23 August 1832; it could be 3:00 AM in Apartment 6-B,
213-A Beacon Hill; it is 27°c or 81°F;

BUT IT IS 1832 AND 81° IN FULL CAPITALS.

Small caps text is considered to be “lowercase” and should be used with text
figures.

In BTEX titling numbers are default. The easiest way to use text figures is
to use the \oldstylenums command. Individual text figures can be be accessed
via \textzerooldstyle through \textnineoldstyle. One could conceivably
make them the default by adjusting the TEX character codes.

If you are using XgIATEXwith the fontspec package, it is straightforward to
configure text figures to be the default in your document. If you would like
your document to be typeset in Palatino with text figures as the default you
would just place \setmainfont [Numbers=01dStyle]{Palatino} in the doc-
ument’s preamble. To switch back to titling numbers within a particular scope,
use \addfontfeatures{Numbers={Lining}}.

3 'The semantics use of typefaces

Most readers will be familiar with the practice of specific typefaces to give text
a specific meaning. For example, depending on context the use of an italicized
typeface could indicate emphasis or that the text is a book or journal. In com-
puter science writing, as in any discipline, there are additional semantic conven-
tions that we tend to employ.

Perhaps the most common example of giving a typeface semantic meaning
in computer science is the use of a monospace or “typewriter font” to indicate
source code or specific input or output to a computer. This tradition no doubt
evolved from the fact that, to this day, most terminals and text editors default to
the use of a monospace font.



Another example of the semantic use of typefaces is the long standing tradi-
tion in mathematics and computer science of letters, but not numbers, in mathe-
matical statements generally being typeset in italics. This tradition has no doubt
been greatly reinforced by the widespread use of TgX, where italic math is the
default.

While the use of a monospace typeface for code and italics in mathemat-
ical statements is traditional, it is certainly acceptable to break with tradition.
It is reasonable to see monospaced text as an archaic and Herman Zapf’s type-
face AMs Euler, which was intended for mathematical text, is an upright rather
than italic typeface. Making choices that run against tradition, such as using a
monospace typeface for mathematics, can be acceptable but you run the risk of
confusing readers for whom these traditions are the norm. Overall, what is im-
portant is not the specific choice of typeface, but the fact that a distinction is
being made to assist the reader. Consider the differences between the following
two versions of the same text fragment:

.. let 22 equal x2 +y2 ...
Alternately:
.. let 22 equal 2 4 y2 ...

My hope is that you will find that the second version scans better and enables
you to more quickly pick out mathematics from the surrounding prose. Unfor-
tunately, at this time I am not aware of any specific published research to support
this intuition.

Given the propensity for computer scientists to make categorical distinc-
tions, in some texts it is possible, as Bringhurst put it, for this good idea to “be
carried to ludicrous extremes” (2006). The key is to strike a balance between giv-
ing the reader too little semantic information to easily parse the text and over-
whelming them with subtle typographic cues.

As with most typographical trade-offs, it is often best to decide how to map
semantic meaning on to typefaces on a per project basis. The most common
schema I use in practice is to divide the text into prose, code, and mathematics.
If the code or mathematics in the text is particularly complicated, I sometimes
then subdivide these categories further.

I also I recommend settling on a convention that makes it easy for the reader
to pick out the meta-variables in your code and mathematics. This convention
does not necessarily need to involve switching typefaces. For example, it is com-
mon in programming languages texts to use Greek, rather than Roman, letters
for many of the meta-variables. Regardless, it should be easy to distinguish meta-
variables from the surrounding code or mathematics.



As an example, consider the following inference rule adapted from “Feather-
weight Java: A Minimal Core Calculus for Java and GJ” by Igarashi, Pierce, and
Wadler (2001).

X:C,this:CF eq: Egy Ep <: Cg class C extends D {...}
if mtype(m,D) =D — Dy, then C = D and Cy = Dy
Co m(C X) { return eg; } 0K IN C

In this rule all the meta-variables and many parts of the judgments are all in
the same monospace typeface as the the concrete syntax of Featherweight Java.
With so little visual distinction, you could find this rule a little difficult to read.
Now consider this revised version of the same rule.

Z:C,this: Ct e : Ey 7E0§C’0 ilasiC extends D {...}
if mtype(m, D) = D — Dy, then C' = D and Cy = Dy

Cyp m(C 7) { return eg; YokeC

In this revised rule, meta-variables are in the italicized typeface to which TEXmath
defaults and the judgements use a combination of a regular Roman typeface and
symbols. Elements that correspond to the concrete syntax of Featherweight Java
are still in a monospace typeface. However, italics are not the only alternative.
Another option would be to simply use a different Roman typeface. Here is a
version using AMs Euler.

x:C,this:CFeg: Ey Ey < Cp class C extends D {...}
if mtype(m, D) = D — Dy, then C = D and Cy = Dy

Co m(C X) { return ep; }okeC

Given your individual aesthetic there many other alternatives that you might
consider or prefer, but it is my hope that you find the alternatives I have presented
easier to parse than the original.

3.1 Color

One option to prevent your code and text from looking too much like a ransom
note is to instead use different colors rather than different typefaces. For exam-
ple, in some of Wadler’s papers he will make some parts of his text red and some
parts of the text blue. The the following two inference rules are adapted from his
paper “Call-by-Value is Dual to Call-by-Name” (2003).

r—-06,4 I'-0e,B r-oe|mM:A '-O©|N:B

&R &R
I'—-0,A&B I‘—>®|<M,N>:A&B




The left rule is the original rule as Gentzen would have written it, and the right
rule augments it with proof terms. The use of the color red clearly calls out the
parts of the rule that are new. However, nowhere in his paper does he explain
the intended semantics of color, so the reader is left to infer it. This omission
may have been to avoid confusing readers when they are looking at a black and
white version of the paper.

While there is already a long tradition in software of coloring syntax based
upon its semantics, unfortunately, because of printing costs few journals or con-
ference proceedings are printed in color. If you are writing a book, color printing
may be an option but it is still far from common. It is probably easiest to take
advantage of color in presentations.

Another drawback to color is that as much as seven to ten percent of the
male population (it is significantly rarer in females), suffer from some form of
color-blindness (Wikipedial2009). For example, consider this purposely extreme
example:

Normal vision Deuteranomaly Protanomaly
Ax:T.€e AT:T.€ Ax:T.€e

Here I have simulated how a semantically colored typed A-expression would be
seen by someone with the two of the most common forms of color blindness,
which affect the perception of red and green. I am not sure how often it proves
to be a problem for less contrived color schemes, but I have received a complaint
during one talk I gave. When trying out a new color scheme it might be useful to
try using Vischeck (Dougherty and Wade|2009) to see if it is still comprehensible
to a colorblind viewer.
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