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1 Introduction
In LATEX, the user has to decide manually which equation gets a number by op-
tionally adding a star in the math environments. Authors who do not want to
think about the numbering during the writing (and maybe they should not), of-
ten use the environments without stars. As default these users get all equations
numbered, although there are different opinions about what should be numbered.

The other automatic possibility one can think of is to number only the ref-
erenced equations. The mathtools package’s option showonlyrefs seems to be
the solution for those, who want to have the referenced equations numbered only.
Unfortunately for amsmath users this also means a step backwards, as the number-
ing can overwrite parts of the equation according to its documentation. Generally,
this options seems to be quite unreliable. The autonum package implements the
numbering of referenced equations only without this deficiencies.

2 Usage and Examples
To get the automatic numbering of referenced equations, simply load the package:

\usepackage{autonum}

The recommended style is to add a label to each equation. Then, simply use
the needed references. Never use the starred form.

equation The following examples show the results of the equation environment after loading
the package. Now let’s reference the third equation: 1.

1 = 1 (equation without label)

2 = 2 (equation with label, not referenced)
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3 = 3 (equation with label, already referenced) (1)

4 = 4 (equation with label, referenced later) (2)

Now let’s reference the fourth equation: 2. The first and the second equations do
not get a number, as they are not referenced.

If you want to try an example yourself, you can take this one, where only the
first equation gets a number:
\documentclass{minimal}
\usepackage{autonum}
\begin{document}

\begin{equation}\label{a}
a

\end{equation}
\begin{equation}\label{b}

b
\end{equation}
\ref{a}

\end{document}

To get the correct references up to three compiliation runs are necessary when
the autonum package is used (as always in TEX this cannot be guranteed, so in
rare cases even that is not enough). This is one additional run compared to the
default referencing mode, as one run is needed to check if an equation is used.

equation+ In the probably rare case, that an equation is very important and not references
within the text, but some other person wants to reference to that equation, you can
use \begin{equation+} and \end{equation+}. The equation is then numbered
in all cases (having a label or not, being referenced or not). This feature has been
added, so that all three referencing practices are supported in LATEX with as much
automation as possible.

3 Compatibility and Load Order
The autonum package is very careful to not break other packages, but other pack-
ages might break autonum. Thus, autonum should be loaded very late. To use
it with amsmath, hyperref and cleveref (\cref) for example, the order must be
amsmath → hyperref → cleveref → autonum. If a wrong order has been active,
the aux file must potentially be manually deleted to get rid of compile errors.

4 Further Ideas
• A similar approch could be used for figure and table environments. There,
a warning could be printed, if an environment is not referenced.

2

http://tex.stackexchange.com/a/52287


• Instead of "+" a "*" could be used.

• The starred forms of the environments could be undefined with and (but
change the code before).

5 Implementation
The basic idea is to write the usage of each label – labeling and referencing –
into the aux file and save it as variable, so that the information is available in the
current and in the next run. As the equation environment does not know anything
about labels, a global linear equation counter is used to identify each equation.
After the label information is connected to the counter information, each equation
can check, if it is referenced or not.

\csxdefaux This command is similar to the \csxdef command from the package etoolbox,
but instead of defining the command immediately, it is defined in the next run
by writing it to the aux file. The name is given by the first argument (which
may not have a leading backslash). The second argument is the replacement
text. \ifcsdef can be used to check, if the command has been defined. See also
http://tex.stackexchange.com/a/49035 Usage: \csxdefauxcsnamereplacement

1 \newcommand{\csxdefaux}[2]{%

The expandafter commands are used to first expand the \csname-\endcsname.
Then there is a command definition left, where the command and its replacement
(which can also be a command) are protected by \string to create the command
in the next run (when the aux file is read) and not in the current run (when the
aux file is written).

2 \protected@write\@mainaux{}{%
3 \expandafter\string\expandafter\xdef\expandafter\string\csname #1\endcsname{#2}%
4 }%
5 }

\csxdefall This command simply combines the commands \csxdef and \csxdefaux.
6 \newcommand{\csxdefall}[2]{%
7 \csxdefaux{#1}{#2}%
8 \csxdef{#1}{#2}%
9 }

autonum@counter Use a counter to numerate all displayed equation environments linearly.
10 \newcounter{autonum@counter}

\autonum@patchEnvironment Patch a mathematical environment to automatically show an equation’s number,
if it is referenced and do not use a number otherwise.
11 \newcommand{\autonum@patchEnvironment}[1]{
12 \csletcs{autonum@#1Old}{#1}%
13 \csletcs{autonum@end#1Old}{end#1}%
14 \autonum@saveOldEnvironment{#1}%
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15 \autonum@changeEnvironment{#1}%
16 }

\autonum@saveOldEnvironment Save the old environment to be accessible with an appended +.
17 \newcommand{\autonum@saveOldEnvironment}[1]{
18 \newenvironment{#1+}{%
19 \csuse{autonum@#1Old}%
20 }{%
21 \csuse{autonum@end#1Old}%
22 }%
23 }

\autonum@changeEnvironment Now change the invoronment.
24 \newcommand{\autonum@changeEnvironment}[1]{
25 \renewenvironment{#1}{%
26 \autonum@IfReferenced{\Roman{autonum@counter}}{%
27 \csuse{autonum@#1Old}%
28 }{%
29 \begin{#1*}%
30 }%
31 }{%
32 \autonum@IfReferenced{\Roman{autonum@counter}}{%
33 \csuse{autonum@end#1Old}%
34 }{%
35 \end{#1*}%

The following command is also used in amsmath (see the amsmath code). It is
needed to not change the spacing of the patched environment.
36 \ignorespacesafterend
37 }%
38 \stepcounter{autonum@counter}%
39 }%
40 }

This is needed to not get overwritten by other packages and to use amsmath
if it gets loaded after autonum. The package autonum only overwrites some com-
mands whose name start with \autonum. Other commands are only patched, so
the currently valid command gets called, too. So although not very polite, this
behaviour seems reasonable.
41 \AfterPreamble{
42 \autonum@patchEnvironment{equation}

These definitions do not work at the moment and the code has to be rethought
anyway, because multiple labels are possible.
43 %% \forcsvlist{\autonum@patchEnvironment}{gather,multline,align.flalign,alignat}

As equation* is only available when using amsmath, define it otherwise, be-
cause it is needed in \autonum@patchEnvironment. If amsmath is used, is only
known after the preamble.
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44 \ifcsundef{equation*}{%
45 \newenvironment{equation*}{\[}{\]}%
46 }{}

\autonum@IfReferenced Add a new if condition expecting a label. If the label is referenced, the second
argument is expanded, otherwise the third one.
47 \newcommand{\autonum@IfReferenced}[3]{%
48 \ifcsdef{autonum@#1Referenced}{#2}{#3}%
49 }

\autonum@patchLabel To patch a variably named label command, generate an extra command for this.
50 \newcommand{\autonum@patchLabel}[1]{%
51 \letcs{\autonum@labelOld}{#1}%
52 \csdef{#1}##1{%

Provide a way to get the current counter value when a reference is used, as then
only the label is available. Also defining the command saves one compilation run,
although still up to three are needed to get everything right.
53 \csxdefall{autonum@##1Labeled}{\Roman{autonum@counter}}%

Call the old label command.
54 \autonum@labelOld{##1}%
55 }%
56 }

Amsmath regularly overwrites the \label command, so use \label@in@display
instead of label, if amsmath is loaded.
57 \ifdef{\label@in@display}{%
58 \autonum@patchLabel{label@in@display}%
59 }{%
60 \autonum@patchLabel{label}%
61 }

\autonum@patchReference To patch a variably named reference command, generate an extra command.
62 \newcommand{\autonum@patchReference}[1]{%
63 \letcs{\autonum@referenceOld}{#1}%
64 \csdef{#1}##1{%

Mark label as used. As we can have a reference before and after the \label
call, save it as an variable (for the current run) and in the aux file (for the next
run). This saves one compilation run, although still up to three are needed to get
everything right.
65 \ifcsdef{autonum@##1Labeled}{%
66 \csxdefall{autonum@\csuse{autonum@##1Labeled}Referenced}{}%
67 }{}%

Call the old reference command.
68 \autonum@referenceOld{##1}%
69 }%
70 }
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Support the normal \ref command and, if available, the \cref command from
cleveref.
71 \autonum@patchReference{ref}%
72 \ifdef{\cref}{%
73 \autonum@patchReference{cref}%
74 }{}%

75 }
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