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3.8. COMMON ERRORS AND SYNTAX CORRECTION

By default, the semantic editing mode “understands” most classical mathematical notations.
This is achieved through the use of a carefully designed grammar for mainstream
mathematics. Obviously, the use of a fixed grammar may cause the following problems:

e Mathematical formulas frequently contain ad hoc notations. For instance, the
formulas might contain some text or meaningful whitespace. Another example of
an ad hoc notation is the sign sequence ++—+—+. In such cases, the user should
explicitly annotate the appropriate parts of the formula in order to make them
semantically meaningful.
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o The TEXyacs grammar used for the interpretation of mathematical formulas may
be incomplete or inadequate for certain situations. It is possible to customize or
extend the grammar using the standard TgXyacg macro mechanism. Notations for
specific areas may be grouped together in dedicated style packages.

Besides these intrinsically hard to avoid problems, the following common and “easy-to-make”
mistakes are a further source of trouble for associating semantics to mathematical formulas:

e Since TEXyacs is @ wysiwyg editor, some of the structure of the document is invisible
for the user. For instance, the presence of a mathematical formula x + y is indicated
through the use of an italic slant and special spacing. However, in the formula f(z)
it is easy to type the closing bracket outside the formula, with no visual difference.

e Various mathematical notations are visually ambiguous. For instance, a (b+ ¢) would
usually be understood as a - (b + c), whereas f(x + y) rather corresponds to a
function application. In the semantic editing mode, the user is expected to resolve
this ambiguity by hand by entering multiplications using * and spaces using Space.
The multiply /apply ambiguity is one of the main sources of syntax errors, since
many users do not pay attention to invisible differences. Similarly, the A glyph
could be the “logical and” or the “wedge product”. This “homoglyph” issue will
be adressed in more detail in the section on the semantics of mathematical symbols.

e It could be that a text was originally written in IITEX or an old version of TEXyacs-
In that case, the document contains no special indication on matching brackets or the
scopes of big operators. For instance, in the formula [z, y[, should we interpret the
second bracket as a closing bracket? This is indeed the standard french notation for an
interval with an open right end. More generally, all problems that we have mentioned
so far tend to be present simultaneously when trying to associate semantics to
existing documents.

After activation of the semantic editing mode, you may check whether a formula is correct
by positioning your cursor inside it and looking at the color of the bounding box of the
semantic focus: a green color corresponds to a correct formula and a red color indicates an
error in the formula. Alternatively, assuming that the focus is on a mathematical formula,
you may select £ 5—E#EI—Highlight incorrect formulas, in which all incorrect formulas are
highlighted inside red boxes.

For the second kind of “easy-to-make” errors, TEXyiacg includes an automatic syntax
corrector. Assuming that your cursor is inside a formula, you may use %% — Correct—
Correct all for the correction of all formulas in your document, or the correction of the
current selection. If the versioning tool is activated, then you may use %% — Correct—
Correct manually to show the differences between the original and the corrected versions. You
may then use the versioning tool to go through these differences and select the preferred
versions.

The precise algorithms which are used for the correction may be enabled or disabled from
RE—-BRT—HF—FohUE:

Remove superfluous invisible operators. This algorithm is used in order to remove any
superfluous function applications or multiplications. For instance, users who are
accustomed to editing ASCII files often type spaces around binary infixes such as
addition. Such “function applications” will be removed by this algorithm.
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Insert missing invisible operators. In ITEX, multiplications and function applications
are never entered explicitly. When importing a I#TEX document, it is therefore
important to detect and insert missing multiplications and function applications.

Homoglyph substitutions. This algorithm may perform some other useful substitutions
of symbols by visually similar, but semantically distinct symbols. For instance, the
backslash symbol \ is replaced by the binary set differences infix (as in X \ Y),
whenever appropriate.

From the RiEE—-EEM-HF —B5ILIE, you may also select those corrections algorithms
which should be applied automatically whenever you open a file. The various corrections
are always carried out when importing a WX file.

After syntax correction, the remaining errors indicate genuine typos at worst or non
standard or non supported notations at best. We also notice that “correct” formulas do
not necessarily have the intended meaning. In order to check whether the operators indeed
apply to the intended arguments, you should keep an eye on the current focus while
typing your formulas.

3.9. SEMANTICS OF MATHEMATICAL SYMBOLS

The mathematical symbols in TEXyacg all come with a certain number of properties which
correspond to their intended meaning. For instance, TEXyacg is aware that + is an infix
operator, whereas ! is rather a postfix, and , a separator.

TEX\acs has special symbols e =2.71828---, 1=3.14159--- and i for important mathematical
constants, which display differently from the mere characters e, # and ¢, and which can
be entered using the shortcuts E--+, P+ and 1--. We recommend to systematically use
these shortcuts.

Inversely, semantically distinct symbols may display in a similar way. For instance, the
comma separator, as in f(x,y), is different from the decimal comma, as in 3,14159---. Notice
that the two symbols admit different spacing rules. Semantically distinct symbols which
are rendered by the same glyph are called homoglyphs. Notice that our semantics is purely
syntactic: for instance, the 4 infix is commonly used for addition, but sometimes also for
the concatenation of strings. Nevertheless, these two uses do not differ from a syntactical
point of view, since the + symbol remains a binary infix with the same precedence with
respect to other symbols.

The most confusing homoglyphs are the various invisible symbols supported by TEXyiacs:
e The multiplication, entered by *. Example: ab.
e Function application, entered by Space. Example: sin x.
e An invisible separator, entered by , +=. Example: the matrix A = (a;;).
e An invisible addition, entered by +-=-+. Example: 17 %s.
e An invisible symbol, entered by . »--. Example: the increment + 1.

e An invisible bracket (mainly for internal use). A matching pair of invisible brackets
is entered using (-
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Again it is recommended that authors carefully enter these various invisible symbols when
appropriate. It is particularly important to distinguish between multiplication and function
application, since there is no 100% safe automatic way to make this distinction (we already
mentioned the formulas a(b+ ¢) and f(z + y) before).

TEXMacs supports two quite general schemes for entering homoglyphs. On the one hand, we
often rely on the standard variant system. For instance, X and * are obtained using * - and
*s. In table 3.5 we have given the complete list of homoglyphs supported by TEXyacs-

Shortcut | Glyph | Example Semantics
B ab Multiplication
Space sin x Function application
, A aij = aji Invisible separator
+ 1 1 1735 Invisible addition
R +1 Invisible symbol
(- & =Vz, P(z) |Invisible bracket(s)
I | |—x| = |z Absolute value
|- | {z € R|x >0} | Separating bar
| | (a?|a?) Extensible middle bar
[ | 111001 Divides relation

) flx,y) Comma separator
, , 123,456 Decimal comma

123.456 Decimal point
o . . 22 Dot connector
* . v-w Dot multiplication
Lo . -+1 Dummy widcard
{x € E: P(z)} | Separator
e : x:Int Type satisfaction
/- : 121:11=11 | Division
\ \ \z Backslash
\ o \ N~ =N\ {0} |Set minus
& A 1=1A2=2 |Logical and
*& A dx Ady Wedge product
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5.4. COMPILING A BIBLIOGRAPHY

Editing files with bibliographic entries

TEXyacs uses the BIBTEX model for its bibliographies. Manuals about BIBTEX can easily
be found at various places on the web. BIBTEX files can either be entered and edited using
TEXyacs itself or using an external tool. Some external tools offer possibilities to search
and retrieve bibliographic entries on the web, which can be a reason to prefer such tools
from time to time. TEXyacg implements good converters for BIBTEX files, so several editors
can easily be used in conjunction.

The built-in editor for BIBTEX files is automatically used for files with the .bib extension.
New items can easily be added using #HA—Database entry. When creating a new entry,
required fields appear in dark blue, alternative fields in dark green and optional fields
in light blue. The special field inside the header of your entry is the name of your entry,
which will be used later for references to this entry. When editing a field, you may use ¢ to
confirm it and jump to the next one (blank optional fields will automatically be removed
when doing this). When the cursor is inside a bibliographic entry, additional fields may

BIBTEX contains a few unnatural conventions for entering names of authors and managing
capitalization inside titles. When editing BIBTEX files using TEXyacg, these conventions
are replaced by the following more user friendly conventions:

e When entering authors (inside “Author” or “Editor” fields), use the name tag for
specifying last names (using #A—Last name or tF6) For instance, “Albert Einstein”
should be entered as “Albert EINSTEIN” or as “A. EINSTEIN”. Special particles such
as “von” can be entered using 3 A —Particle. Title suffices such as “Jr.” can be entered
similarly using #A— Title suffix.
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e  When entering titles, do not capitalize, except for the first character and names or
concepts that always must be. For instance, use “Riemannian geometry” instead
of “Riemannian Geometry” and “Differential Galois theory” instead of “Differential
Galois Theory”.

Inserting citations and compiling bibliographies

Assuming that you have created a .bib file with your bibliographic references, the
mechanism to automatically compile a bibliography is the following:

o Use HA—HE—5|A and HA—BEE—Invisible citation to insert citations, which
correspond to entries in your .bib file.

e At the place where your bibliography should be compiled, click on #HA—B&1—5Z
X#k. At the prompt, you should enter a bibtex style (such as plain, alpha, abbrv,
etc.) and your .bib file.

e Use X#—FFH—SEXH in order to compile your bibliography.

Notice that additional BiBTX styles should be put in the directory ~/.TeXmacs/system/
bib.

5.5. GENERATING AN INDEX

For the generation of an index, you first have to put index entries in your document using
BA—EE—RS|IM. At a second stage, you must put your cursor at the place where you
want your index to be generated and click on #HA— B&#—&35|. The index is than generated
in a similar way as the table of contents.

In the #HA— 5% — 5|1 menu, you find several types of index entries. The simplest are
“main”, “sub”, “subsub”, which are macros with one, two and three arguments respectively.
Entries of the form “sub” and “subsub” may be used to subordinate index entries with
respect to other ones.

A complex index entry takes four arguments. The first one is a key how the entry has to
be sorted and it must be a “tuple” (created using ®*1 <) whose first component is the main
category, the second a subcategory, etc. The second argument of a complex index entry is
either blank or “strong”, in which case the page number of your entry will appear in a bold
typeface. The third argument is usually blank, but if you create two index entries with
the same non-blank third argument, then this will create a “range” of page numbers. The
fourth argument, which is again a tuple, is the entry itself.

It is also possible to create an index line without a page number using “interject” in &
A— 5% —Z&5|I. The first argument of this macro is a key for how to sort the index line.
The second argument contains the actual text. This construct may be useful for creating
different sections “A”, “B”, etc. in your index.

5.6. I ARIER

ARIEFLH G5 R I WG 2R 0, BT AT “FARARER B GESE T35
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5.7. MULTIPLE EXTRACTIONS

TEXyacs allows users to create multiple bibliographies, tables of contents, indexes, etc.
inside the same document. Let us explain how to do this for bibliographies; the procedure
is similar for other types of automatically generated content.

First of all, every separate bibliography is identified by a “name”. The default name of
the bibliography is bib. Using A —§&— Alternate—2E Xk, it is possible to specify a
different bibliography (than the default one) for a certain region of text.

For instance, to specify that a given citation should appear in a second bibliography with
name bib2, you should proceed as follows:

e C(Click on #HA—FEE—Alternate—3Z @k and enter bib2 on the prompt. This will
insert an empty with-bib tag into your document, with the cursor inside.

e Inside this with-bib tag, enter your citation, using #HA—i%—35|/H.

If needed, the with-bib tag can be made to span over a large portion of text. All citations
inside this span will be be put into the bibliography with name bib2.

The bibliography bib2 itself should be created in a similar way: first click on #HA—5
& —Alternate—8E Xt and enter bib2 on the prompt. Next insert the bibliography as
usual, via HEA—BEI—5ZXHE. Now do X#—F#H —2E as many times as need in order
to generate the bibliography and get all links right.

5.8. BOOKS AND MULTIFILE DOCUMENTS

When a document gets really large, you may want to subdivide it into smaller pieces. This
both makes the individual pieces more easily reusable in other works and it improves the
editor’s responsiveness. An entire file can be inserted into another one using HA—5E— &
EX%. In order to speed up the treatment of included documents, they are being buffered.
In order to update all included documents, you should use TE—EfH—B&X 4.

When writing a book, one usually puts the individual chapters in files c1.tm, c2.tm until
cn.tm. One next creates one file book. tm for the whole book, in which the files c1.tm, c2.tm
until cn.tm are included using the above mechanism. The table of contents, bibliography,
etc. are usually put into book. tm.

In order to see cross references to other chapters when editing a particular chapter ci.tm,
one may specify book.tm as a “master file” for the files c1.tm to cn.tm using TE—IN
BH—xBEXMH.... Currently, the chapter numbers themselves are not dealt with by this
mechanism, so you may want to manually assign the environment variable chapter-nr at
the start of each chapter file in order to get the numbering right when editing.
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LAPTOP PRESENTATIONS

TEXyacs features a “presentation mode”, for making presentations from a laptop. The
presentation mode is activated/deactivated using BEE—&HER or *F9. In this chapter,
we describe several dedicated style packages and markup elements which can be used for
making slick presentations.

Several types of remote controllers are supported for laptop presentations. Some of them
(such as Apple infrared controllers) should work out of the box (at least for the Qt version).
Others map the buttons on the remote controller to certain keys on your keyboard, and
you will need to toggle EF—inf2#%EH in order to remap these keys to the right actions
during presentations. If necessary, the appropriate mappings may be specified in RiE—&
HIN— @R mf2iEsl. By activating the debugging tool TE—iEiXTH and Eid—&#, you
may find out the particular mappings used by your remote control.

9.1. BEAMER STYLES

In order to start writing a laptop presentation, you should first select the beamer style
using X#—#—3&E. There are several main “themes” for presentations, such as Bluish,
Ice, Metal, Reddish, Ridged paper, which can be selected from the 44— Beamer theme menu.

The presentation style includes the alt-colors style package, which features the use
of colors for mathematical formulas, enunciations, etc. Additional customizations of the
presentation style are available in the £ 5 — &% menus for the various tags to which they
apply. For instance, the rendering of slide titles and theorems can be further customized.

9.2. TRAVERSAL OF A PRESENTATION

One major family of markup tags for presentations concerns the traversal of the document
during a presentation. The keys F10 and F11 are used respectively for going back and
forth in the presentation. The keys F9 and F12 are used to go to the start resp. end of the
presentation. When using the beamer style or when enabling the “presentation tool” in the
T B menu, a ;&5 menu and additional icons will appear, which can also be used for the
traversal of your presentation.

The most basic traversal tag is called a “switch”, and allows the user to show different pieces
of text in successive and mutually exclusive manner. The entire presentation itself usually
consists of a screens switch, where the pieces are the successive “slides” of the presentation.
After selection of the beamer style, this switch can be inserted using £m—RE% or A —F
&—Switch—&FZ. You may jump from one screen to another one using # and s.

Inside a switch, new “branches” can be inserted after or before the currently visible branch
using ER—EEEBASE or ER—-ERIEBEASEL. Besides the screens switch, you may use
HA—IB—Switch—#RfE to insert paragraph-wide switches, and A —&—Switch— R/
to insert inline switches (similarly to displayed and inline formulas).
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Another popular way to traverse is presentation is to progressively unroll content. This can
be done by inserting an unroll tag using #A—#7&—Unroll. Using a “hack” this tag can be
combined with the itemize and enumerate tags: first create the list environment, but remove
the first (automatically inserted) item tag. Next insert the unroll tag. When pressing enter
inside the unroll tag, new items are created; you still have to use £5—#EEEIEASH for
inserting new branches to the unroll structure (in particular, several items could be unrolled
at once).

A variant of unrolling is unfolding. This is basically an unroll tag with exactly two branches,
but different variants are available in # A —&—Folded depending on the desired rendering.
In particular, some of the renderings display a button which may be pushed in order
to fold or unfold some content. The input-output fields inside computer algebra sessions are
also foldable. Similarly, the tags in A —#&—Summarize are switches with two branches,
again with different kinds of rendering.

When using TEXyacg in combination with an external plug-in, such as a computer algebra
system, you will notice that all input-output fields in sessions are foldable. In addition,
you can create so called “executable switches” using the items in the HA—ITE—FIBIT
submenu. This allows you to switch back and forth between a given input to the system
and the corresponding output.

All markup for the traversal of presentations may be nested in a natural way. In the &
A—#&— Traversal menu, you may specify whether unrolled and folded structures should
be folded back after traversal.

9.3. OVERLAYS

The standard “fold”, “unroll” and “switch” tags implement the most frequent kinds of
traversal of a slideshow. However, there are cases in which more complex successions
are needed.

Elimination of = from Elimination of = from
rsiny —3xy=« rsiny —3ry=«
yields yields
Q Q@
Tr= Sy 3y r= Sy 3y

[# 9.1. Example of highlighting a variable x when switching from one slide to a next one.

For instance, imagine that we are given a slide, and that we wish to highlight all occurrences
of some variable x in red on the next slide (see figure 9.1). This could be achieved by using
a switch tag: we just copy the whole slide both in the first and in the second branch of the
switch, and next color all instances of x red in the second branch. However, this solution
has the disadvantage that any a posteriori modification on the slide has to be made both
in the first and in the second branch.

TEXy1acs provides a so called “overlay” mechanism for this kind of more complex successions
of slides. You may insert a pile of overlays using A —3#&— Overlays—4ixf. At the start,
the pile contains a unique overlay, but new overlays can then be added using the standard
keyboard shortcuts *- and %« for structured insertion. When applied to overlays, the
standard keys F10 and F11 for traversing the presentation have the effect of going up and
down in the pile of overlays.


interface/man-session-basic.en.tm
interface/man-scripting-language.en.tm
interface/man-scripting-language.en.tm
editing/man-structured-editing.en.tm
editing/man-structured-editing.en.tm
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By default, all text which is typed by the user will be visible on all overlays. But, using
the filters in the menu #HA—#7&—Overlay, it is also possible to create text which is only
visible on specified overlays of the pile. There are four basic types of filters:

Visible from here on. Text that will be visible on this and all subsequent overlays.

Visible until here. Text that will be visible on this and all previous overlays.

Visible only here. Text that will be visible only on this overlay.

Visible except here. Text that will be visible on all but the current overlays.
In a similar way, TEXyacg provides tags for alternate views: depending on whether a certain
predicate is met, we show the “main content” on certain overlays and the “alternate content”

on the remaining overlays. We use the same four types of predicates:

Alternate from here on. The alternate text will be used on this and all subsequent
overlays.

Alternate until here. The alternate text will be used on this and all previous overlays.
Alternate only here. The alternate text will only be used on this overlay.
Alternate except here. The alternate text will be used on all but the current overlays.

TEXy1acg finally provides a means of customizing the way that “hidden” and “shown” content
should be rendered: user determined coloring schemes can be used using the alter-colors tag
which can be inserted from & A—3#7&— Overlay— Specify color alternation. For instance, in
order to achieve the effect mentioned in the example from Figure 9.1, you may specify a
“black to red” color alternation, and then use a Visible from here on type of overlay.

9.4. DECORATIONS

In order to decorate your laptop presentations, TEXyacg provides a few extra markup
elements: granite, manila-paper, metal, pine, ridged-paper and rough-paper. These tags will put
your content on a nice, natural background, as illustrated in the figure below. You may
also use the tit tag for giving individual slides a title.

Granite Metal Pine

a’+b%=c? a’+b%=c? a?+b2=c?

Manila paper Ridged paper Rough paper

a’+b2=c? a?+b%=c? a’+b%=c?

&l 9.2. Some standard ornaments for decorating your presentations.
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9.5. ANIMATIONS

TEXy1acs provides some rudimentary support for animations inside laptop presentations.
This support is likely to be further improved in future TEXy acg distributions.

The simplest animations are available from the menus #HA —&IE—F¥# and EHEA—EIE—
F+. Using the first menu, it is possible to create moving content: you first specify a duration
for the full animation and then enter the content which has to be moved. The different
kinds of moving content are illustrated in figure 9.3. Similarly, using the second menu, it
is possible to create content which only progressively appears on the screen. The various
kinds of progressive content are illustrated in figure 9.4. The duration of the animations
can be modified a posteriori by putting your cursor inside them and using the shortcuts
®Xe and 8%,

Hello world Hello world Hello world Hello world
F4hin TS FLEa FT8

9.3. Moving content, as inserted from #HA—&hE—FF.

Hello Hello Hello world Hello Hello
(e =L FEN MARIC FED FTa

[# 9.4. Progressive content, as inserted from ¥HEA— &hiE—#HFF.

Other basic animations are “animated gif pictures”’, which can be inserted from HEA—&)
E—EjE, and sounds, which can be inserted from HEA—&IE—FS. Support for movies
should be added later.

It is also possible to combine animation, so as to form larger animations. For instance, using
BmA—EIE—4HE you can play several animations one after another. Often the individual
elements of a composed animations are fixed animation of a given duration, which can be
inserted using #HA—EE—EE. Of course, you may also use moving or progressive content
or even composed animations as building blocks. An animation can be repeated indefinitely
using WA —EIE—EE. This may for instance be used to create a blinking effect. Some
examples of the various possibilities can be found in figure 9.5.

World Hello TrXmacs MATHEMAGIX

Compose  Blinking  TpXyacg logo  MAGIX animation

[# 9.5. Different kinds of composed animations.

9.6. EXPORTING BEAMER PRESENTATIONS

Once you have created a file with the beamer style you may want to export it to PDF in
order to be able to give your presentation without using TEXyacs. There are two ways in
which this can be done: expanded and unexpanded.

1. Fxpanded means that folds of all kinds are “flattened” out before they are exported.
This is useful if you intend the resulting PDF file to be distributed and printed,
since it will have exactly as many pages as slides your presentation.
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2. Unezxpanded means that the PDF file will have as many pages as steps your

presentation, which depending on your use of fold, switch, overlay, etc. will typically
result in many more pages.

You can select which of these methods will be used with BRI -k —
PeXmacs-> df/Postscript— Expand beamer slides.
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USING GNU TgEXyacs AS AN INTERFACE

An important feature of TEXyacg is it’s ability to communicate with extern systems. For
computer algebra systems or other scientific computation systems, this is typically done in
shell-like sessions, in which it is possible to evaluate commands and display the results in
a nice, graphical way. Some systems can also be used more in the background as scripting
languages.

See ZEB)—#EM for a list of existing plug-ins and more documentation on these systems.

10.1. CREATING SESSIONS

A session can be started from the #A—##2 menu. Since TEXyacg is based on the SCHEME
language, it is always possible to start a SCHEME session using A —#FE—Scheme. On
UNIX systems, it is usually also possible to start BASH shell sessions using #A — ##2— Shell.
The remainder of the items in the #A—## menu depend on the plug-ins which are
installed on your system.

A session consists of a sequence of input and output fields and possible text between
them. When pressing < inside an input field of a session, the text inside the environment
is evaluated and the result is displayed in an output field.

When entering a command in a session, the application attempts to execute it. Several
commands may be launched concurrently in the same document, but the output will only
be active in the session where the cursor is and at the place of the cursor. Therefore, we
recommend to use different buffers for parallel executions.

For each type of extern application, one may choose between sharing a single process by
different sessions, or launching a separate process for each different session. More precisely,
when inserting a session using HA—#HE—HTE, you may specify both a “session type”
(Shell, Pari, Maxima, etc.) and a “session name” (the default name is “default”). Sessions
with different names correspond to different processes and sessions with the same name
share a common process.

In order to finish the process which underlies a given session, you may use #i2— X
2. When pressing < in the input of a non-connected system, the system will be restarted
automatically. You may also use ##2— 17 in order to interrupt the execution of a
command. However, several applications do not support this feature.

In order to evaluate all fields of e.g. a previously created session, you may use #f2—R{E—%
ERsk{E. Similarly, #E—RKE—KEEEE and #E—KE—-KTEEZE allow you to evaluate
all field above or below the current field.

10.2. EDITING SESSIONS

Inside input fields of sessions, the cursor keys have a special meaning: when moving upwards
or downwards, you will move to previous or subsequent input fields. When moving to the
left or to the right, you will never leave the input field; you should rather use the mouse
for this.
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Some facilities for editing input, output and text fields are available in the ##2—Xif menu.
Keyboard shortcuts for inserting fields are “1 (insert above) and “i. Keyboard shortcuts
for removing matching text /input/output fields are ¥@ (remove backwards) and ¥® (remove
current fields).

It is possible to create “subsessions” using ##2—#HZ—BIEF#EHTRE or *~. In that case, the
current input-output field becomes the body of an unfolded subsession. Such a subsession
consists of an explanatory text together with the subsession body. Subsessions can be folded
and unfolded using tF10 resp. tF11. Subsessions have a nice rendering on the screen when
using the framed-session package in X#—Use package—#2%.

Notice that input/output fields and subsessions are foldable: when clicking on the prompt
with the mouse, you may fold or unfold the entry to hide or show the output. For laptop
presentations, this folding and unfolding process is done automatically when traversing
your presentation. It is also possible to fold or unfold all fields in a session using #2— i
B-iE2PXE and #RE-#HE-BAZHXE.

Other useful editing operations are ##2—i#E—52 80X, which is useful for creating
a demo session which will be executed later on, and ##2— 2 2)3#72, which can be used for
splitting a session into parts for inclusion into a paper.

fii] 10.1. A typical MAXIMA session is given below. If MAXIMA is present on your system,
then you may put your cursor in one of the inputs, perform some edits, and try to reexecute
it.

Maxima 5.25.1 http://maxima.sourceforge.net

using Lisp SBCL 1.0.51

Distributed under the GNU Public License. See the file COPYING.
Dedicated to the memory of William Schelter.

The function bug_report() provides bug reporting information.

(%i1) diff (x"x"x, x)

(ho1) 22" (a7 log (z) (log (z) + 1) + 27~ 1)
(%12) integrate (%ol, x)

(ho2) e logl®)

(%13) integrate (x°5 / (x72 - x + 17), x)

2z —1
(%03) 23910g(x2_$+17)+1361arCtan< /67 )+3$4+4x3—96x2—396x
o 2 NG 12

10.3. SELECTING THE INPUT METHOD

By default, TEXyacs will attempt to evaluate the input field when pressing <. Multiline
input can be created using t<|. Alternatively, when selecting the multiline input mode using
#i2—lInput mode—Z1TH#A, the ¢ key will behave as usual and t« may be used in order
to evaluate the input field. Notice finally that certain systems admit built-in heuristics for
testing whether the input has been completed; if not, then the < may behave as usual.
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Certain applications allow you to type the mathematical input in a graphical, two
dimensional form. This feature can be used by selecting ##E—Input mode—#ZmA. If
this feature is available, then it is usually also possible to copy and paste output back
into the input. However, it depends on the particular application how well this works. Keep
in mind that some key combinations may be used by the #2#iA mode: for instance the
key $| is usually redefined inside math mode, so if you want to input it you’ll have to type
tF5$. You can read more about the prefix key tF5 in “Keyboard shortcuts fot text mode”.

] 10.2. Below, you will find the previous example session, but now using mathematical
input:

Maxima 5.25.1 http://maxima.sourceforge.net

using Lisp SBCL 1.0.51

Distributed under the GNU Public License. See the file COPYING.
Dedicated to the memory of William Schelter.

The function bug_report() provides bug reporting information.

1) diff(a®", z)

(%o1) 2*" (z*log (z) (log (z) +1) +z*~1)
(hi2) /%01 dz

%02) oTlog I)log(x)

(%i3) / dz
—1

2391og (2 — 2 +17) 1361arctan< NG ) 3244 42% - 9622 — 3962
2 o7 12

(%03)

10.4. PLUG-INS AS SCRIPTING LANGUAGES

TEXMacs provides a few other kinds of additional interfaces to external systems in addition
to shell-like interfaces. First of all, it is possible to insert a so called “executable switch”
anywhere in the document using #HA—&— AIiE1T.

For instance, if MAXIMA is installed on your system, then #HA—#T&—AiE1T—Maxima
should yield something like . You may enter a MAXIMA expression in the yellow

part of this markup, say diff (x~x,x) . Using <, you may now switch back and
forth between the unevaluated input and the evaluated output z* (log (z) + 1). Using te,
you enable multi-line input. This kind of executable switches are very useful for plug-ins
such as DRATEX, EUKLEIDES, FEYNMF, etc., which are mainly used for the efficient
computation and insertion of special graphics inside TEXyjacg documents.

Some plug-ins such as MAXIMA can even be selected as a scripting language using 45— Rl
ZA&x—Maxima. When doing so, a special Maxima menu will appear, which allows for many
useful operations directly on formulas. For instance, when putting the cursor inside the
formula 1+ 1 and pressing 7 or >k{#, the formula gets evaluated automatically to yield 2.
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If a plug-in can be used as a scripting language, then it is possible to create executable
switches with links between them. More precisely, assuming that you selected a scripting
language from X#—HIZ&, you may insert a new executable input field using \ ! or A — 5
##—Executable input field. As before, when pressing «|, the current input is evaluated and
you will see the corresponding output; you may switch back to the input by pressing ¢
once more.

Contrary to executable switches, you may attach an identifier to the executable input field
by disactivating the field or by editing the Ref field in the focus bar. Inside other executable
input fields, you may then refer to the value of the field by inserting a field reference
using \? or #HA—FEE—Field reference. As a variant to executable input fields, you may
sometimes prefer to insert plain input fields using \\ or HA—iE— Input field. These fields
can only be used as inputs and pressing < inside such a field will only recompute those
other fields which depend on it.

i) 10.3. The excutable input fields may for instance be nice in pedagogic documents in
which parts of the document may be modified and recomputed by the reader. For instance,
evaluation of the input fragment

The derivative of % equals diff(function,x).

The second derivative is given by diff(derivative,x).
yields

The derivative of z* equals x* (log (x) + 1).
The second derivative is given by 27 (log (z) +1)2+ 2%~ L.

Of course, if the reader changes the input function z% into something else and presses «|,
then the first and second derivatives will be updated automatically.

10.5. SPREADSHEETS

TEXyacs provides rudimentary spreadsheet-like facilities with the advantage that the
computations can be carried out using any of the plug-ins that can be used as a scripting
language. In order to use the spreadsheet facilities, you should therefore start with the
selection of a scripting language in the menu 44— Rz,

As soon as you have selecting a scripting language, such as MAXIMA, then you may enter
a new spreadsheet using # A —&#— Textual spreadsheet or A —&#&— Numeric spreadsheet.
You may edit the spreadsheet as an ordinary table, except that the ¢ key will attempt to
reevaluate the cells of the table.

In addition, when preceding the contents of a cell by =, then cell will be considered as an
input-output switch. More precisely, the input is a formula which will be evaluated using
the current scripting language. After the evaluation, only the result of the evaluation is
shown in the cell. After pressing «| a second time in the cell, it will be possible switch back
and edit the input. In the formulas, one may refer to the others using names such as c5 for
the third row and the fifth column.

i) 10.4. On the left-hand side of the figure below, we have displayed a simple table with
formulas for evaluating the sums of the first two items of each row. On the right-hand side,
we have shown the result after evaluation.
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10

=al+bl 1

10

11

100

1000

=a2+b2 100

1000

1100

fiil 10.5. The cells may contain mathematical formulas and the spreadsheet may take
advantage of any of the capacities of the scripting language. For instance, the figure below

[%] 10.1. Evaluation of a simple spreadsheet.

demonstrates another possible use of MAXIMA.

sin(z?) sin(z?)

=diff(al x) 2z cos (z2)

=diff(a2,x) 2 cos (z2) — 4 2% sin (z?)
=diff(a3,x) —12x sin (22) — 8 23 cos (z?)

[# 10.2. Computation of successive derivatives using MAXIMA.

TEXy\1acs supports a few special notations for applying operations on all cells in a subtable.
For instance, as in EXCEL, one may use the notation c3:d5 for indicating all cells c3, c4,
cb, d3, d4, d5 in the block from c3 to d5. An alternative notation ,..., for : can be entered
by typing , .. In a similar way, one may enter the special notation +---+ by typing ++.
For instance, c3+-:- + d5 stands for the sum of all cells between ¢3 and d5.

fiil 10.6. The figure below shows an example on how to use taking sums of cells. Notice
that empty cells count for zero.

15.10 15.10 30.20 15.10 15.10 30.20

100 125 75 100 125 75
28.50 14.25 28.50 14.25

12 16 20 12 16 20
=al+---+ad =bl+---+Db4 =cl+4---+c4 155.6 156.1 139.45

10.3. Evaluation of a simple spreadsheet.

Notice that copying and pasting of subtables works in the same way as for ordinary tables,
with the additional features that the names of the cells and references to cells in the
formulas are renumbered automatically. Similarly, automatic renumbering is used when
inserting new columns or rows, or when removing existing columns or rows.

We also notice that field references can be used inside spreadsheet cells in order to refer to
some computational markup outside the table. Inversely, each spreadsheet also carries an
invisible Ref field which can be edited by deactivating the spreadsheet or from the focus bar
(when selecting the entire spreadsheet). The Ref field of the spreadsheet is used as a prefix
for refering to the contents of cells outside the table or from within other spreadsheets. For
instance, if Ref equals sheet, then sheet-c4 will refer to the field c4 inside the spreadsheet.

10.6. REMOTE PLUG-INS

It sometimes happens that certain plug-ins are only installed on a remote computer. In
many cases, it will still be possible to use such a plug-in inside TEXy;acq over an SSH
connection.


http://www.openssh.com/
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In order to make this work, you first have to make sure that SSH is installed on both
computers and that connecting by SSH to the remote machine can be done automatically,
without having to type a password. This can be done by copying your public identity
on the local server to the remote server into the file ~/.ssh/authorized_keys; see the
documentation on SSH for more information.

As the next step, you have to make sure that TEXyacg has been installed on both computers.
The remote TEXyacg installation will mainly be used in order to detect which plug-ins
can be used on the remote computer.

When everything has been set up correctly in this way, select A —#F2—zf& in order to
open the remote plug-in selector. Add the name of the remote server by typing its name
or IP address and clicking on Add. After a small pause, the remote server should appear
in the list together with the remote plug-ins which are supported. You may now simply
select the plug-in you want to use from the list. Notice that remote plug-ins may take a
few seconds in order to boot. Please be patient while booting is in progress.

Servers which have been added to the list of remote plug-in servers will be remembered at
the next time when you start TEXyacg- You may use the buttons #iff and E#7 in order to
remove a server from the list and to redetermine the list of supported remote plug-ins.
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WRITING TEXyiacs STYLE FILES

One of the fundamental strengths of TEXy acg is the possibility to write your own style
files and packages. The purpose of style files is multiple:

e They allow the abstraction of repetitive elements in texts, like sections, theorems,
enumerations, etc.

e They form a mechanism which allow you to structure your text. For instance, you
may indicate that a given portion of your text is an abbreviation, a quotation or
“important”.

e Standard document styles enable you to write professionally looking documents,
because the corresponding style files have been written with a lot of care by people
who know a lot about typography and aesthetics.

The user may select a major style from the X#4—#z menu. The major style usually
reflects the kind of document you want to produce (like a letter, an article or a book) or
a particular layout policy (like publishing an article in a given journal).

Style packages, which are selected from the X#—#® menu, are used for further
customization of the major style. For instance, the number-europe package enables
European-style theorem numbering and the maxima package contains macros for customizing
the layout of sessions of the MAXIMA computer algebra system. Several packages may
be used together.

When you want to add your own markup to TEXy acg or personalize the layout, then you
have to choose between writing a principal style file or a style package. In most cases, you
will probably prefer to write a style package, since this will allow you to combine it arbitrary
other styles. However, in some cases you may prefer to create a new principal style, usually
by personalizing an existing style. This is usually the case if you want to mimic the layout
policy of some journal. In this chapter, we will both explain how to write your own style
packages and how to customize the standard styles.

11.1. WRITING A SIMPLE STYLE PACKAGE

Let us explain on an example how to write a simple style package. First of all, you have to
create a new buffer using X#—## and select the source document style using X#4—##
X —F. Now save your empty style package in your personal style package directory

$HOME/ . TeXmacs/packages
Notice that the button Texts in the file browser corresponds to the directory
$HOME/ . TeXmacs/texts

Consequently, you can go to the style package directory from there, by double clicking on
. and next on packages. Similarly, the directory

63
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$HOME/ . TeXmacs/styles

contains your personal style files. After saving your empty style package, it should
automatically appear in the X#4§—Package menu. Notice that style files must be saved
using the .ts file extension. If you save the style file in a subdirectory of $HOME/ . TeXmacs/
packages, then it will automatically appear in the corresponding submenu of X#4— Package.

Let us now create a simple macro hi which displays “Hello world”. First type ¥*=|, so as to
create an assignment. You should see something like

(assignl||)

Now enter “hi” as the first argument and type ¥*M inside the second argument in order to
create a macro. You should now see something like

(assign|hi|{macrol))

Finally, type the text “Hello world” in the body of the macro. Your document should now
consist of the following line:

(assign|hi|(macro|Hello world))

After saving your style package, opening a new document and selecting your package in
the X#—Use package menu, you may now use the macro hi in your document by typing
\H1 and hitting <.

In a similar way, you may create macros with arguments. For instance, assume that we
started entering a macro hello in a similar way as above. Instead of typing “Hello world”,
we first type ~« inside the macro body so as to create an additional argument on the left
hand side of the cursor. We next enter the name of the argument, say “name”. You should
now see something like below:

(assign|hello|(macro|namel))

In the second argument of the body, we now type “Hello ”, x*#, “name”, - and “, how are
you today?”. After this you should see

(assign|hello|(macro|name|Hello name, how are you today?))

The x*# shortcut is used to retrieve the macro argument name. Instead of typing “"#,
“name” and -, you may also use the hybrid \-key and type \NAME| followed by <. After
saving your style package, you may again use the macro in any document which uses your
package by typing \HELLO and hitting .

From the internal point of view, all macro definitions are stored in the environment of the
TEXyacs typesetter. Besides macros, the environment also contains normal environment
variables, such as section counters or the font size. The environment variables can either
be globally changed using the assign primitive, or locally, using the with primitive. For
instance, when including the line

(assign|section-nr|-1)

in your package, and using article as your major style, then the first section will be
numbered 0. Similarly, the variant
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(assign|hello|(macro|name|Hello (with|font-shape|small-caps|name)!))

of the hello macro displays the name of the person in SMALL CAPITALS. Notice that the
with primitive can also be used to locally redefine a macro. This is for instance used in the
definitions of the standard list environments, where the macro which renders list icons is
changed inside the body of the list. Yet another variant of the hello macro relies on the
standard person macro:

(assign|hello|(macro|name|Hello (person|name)!))

In order to produce the macro application (person | name), you first have to start a
compound tag using ¥*C, type the name “person”, insert an argument *-|, and enter the
argument name as before. When you are done, you may press < in order to change the

” A

compound tag into a person tag. Alternatively, you may type \, “person”, *- and “name”.

By combining the above constructs, an ordinary user should already be able to produce
style packages for all frequently used notations. An interesting technique for writing macros
which involve complex formulas with some subformulas which may change goes as follows:

1. Type the formula, say (ai, ...,a,), in an ordinary document.

2. Create the skeleton of your macro in your style package:

(assign|n-tuple|{macro|al))

3. Copy the formula and paste it into the body of your macro:

(assign|n-tuple|{macro|a|(a(rsub|1),...,a{rsubln))))

4. Replace the subformulas you want to parameterize by macro arguments:
‘ (assign|n-tuple|(macro|a|(a(rsub|1),...,a(rsubln))))
5. You may now use the macro in documents which use your package:

(al, ceey an) = (bl, ceey bn)

11.2. RENDERING OF STYLE FILES AND PACKAGES

11.2.1. ASCII-based or tree-based editing: an intricate choice

Most users are used to edit source code using a conventional editor like EMACS, while
presenting the source code in ASCII format. Since all TEXyacg documents are stored as
trees, an interesting but complicated question is which format is most suitable for editing
such documents. One option is to represent the tree using an ASCII-based format, such
as XML, Scheme, or the native format for storing files on a disk. The other option is to
edit the trees as such, making no fundamental distinction between source code and normal
documents.


../devel/format/format.en.tm
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In TEXy\1acs We have chosen to implement the second option. More precisely, any document
can be edited in “source mode”, which is merely a mode for rendering the document in a
way which makes its tree structure particularly apparent. It may be instructive to take an
arbitrary document of yours and to take a look at it in “source mode” by enabling X#4—3§
TE— YR RAS .

The choice between ASCII-based editing and tree-based editing is non-trivial, because
TEXy1acs style files and packages have a double nature: they may be seen as programs which
specify how to render macros, but these programs naturally contain ordinary content.
There are several reasons why users often prefer to edit source code in an ASCII-based
format:

1. It is easy to manually format the code so as to make it more readable.
2. In particular, it is easy to add comments.

3. Standard editors like EMACS provide tools for automatic highlighting, indentation,
ete.

4. One is not constraint by any “structure” during the editing phase.

Our approach is to reproduce as much of the above advantages in a structured document
environment. Although point 4 will obviously be hard to meet when following this approach,
we believe that the first three advantages might actually become greater in a structured
environment. However, this requires a more profound understanding of how users format
and edit source code.

For instance, consider a piece of manually formatted code like

if (cond) hop = 2;
else holala= 3;

Clearly, the user had a particular formatting policy when writing this code. However,
this policy does not appear in the document: manual intervention will be necessary if the
variable cond is renamed c, or if the variable holala is renamed hola.

At the moment, TXyacg provides no tools for dealing with the above example in an
automatic way, but a few tools are already provided. For instance, the user is given a great
amount of control on how to indent source code and reasonable defaults are provided as
a function of the structure. We also provide high level environments for comments and
structured highlighting. Further tools will be developed later and we are open for any
suggestions from our users.

11.2.2. Global presentation

In the KMB#ric group of the X#—IiFE menu, you find several ways to customize the
rendering of source trees in your document. We recommend you to play around with the
different possibilities in a document of your own (after enabling X#4—j&#3— Source tree)
or a standard style package in $TEXMACS_PATH/packages.
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First of all, you may choose between the different major styles “angular”, “scheme”,
“functional” and “IMEX” for rendering source trees, as illustrated in the figure below:
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Angular Scheme

S ign “quick-theorem”’
(assign| quick-theorem| (ass&iacrtiuf‘cb()dy??mm

(macro|body| . “ »
(surround|(no-indent) Theorem. || L(‘s7l71rround (AL o

body)))

(arg “body”))))

Functional IMTEX

assign ( quick-theorem,, asgijﬁg?gjﬁ;i?ﬂn}{
macro (body, .
surround (no-indentTheorem. ,, ?{urround{no—mdentTheoremA H
body))) body} 1}

[® 11.1. Different styles for rendering the same source tree.

Secondly, you may wish to reserve a special treatment to certain tags like concat and
document. In the menu X#—RB—45E you may specify to which extent you want to treat
such tags in a special way:

None. No tags receive a special treatment.
Formatting. Only the formatting tags concat and document are represented as usual.

Normal. In addition to the formatting tags, a few other tags like compound, value and
arg are represented in a special way.

Maximal. At the moment, this option is not yet implemented. The intention is to
allow the user to write his own customizations and to allow for special rendering of
basic operations like plus.

These different options are illustrated below:

None Formatting
(assign| quick-theorem|
(macro|body| (assign| quick-theorem |
(document| (macro|body|
(surround|(concat|(no-indent})| (surround|({no-indent) Theorem. ||
Theorem. )|| (arg|body))))

(arg|body)))))

Normal Maximal
(assign| quick-theorem| (assign| quick-theorem |
(macro|body| (macro|body|
(surround|(no-indent) Theorem. || (surround|(no-indent) Theorem. ||
body))) body)))

[®] 11.2. Different ways to render special tags.

Another thing which may be controlled by the user is whether the presentation of tags
should be compact or stretched out across several lines. Several levels of compactification
may be specified in the X#—FE— £t menu:

Minimal. The tags are all stretched out across several lines.
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Only inline tags. All non-inline tags are stretched out across several lines.

Normal. All inline arguments at the start of the tag are represented in a compact
way. As soon as we encounter a block argument, the remainder of the arguments
are stretched out across several lines.

Inline arguments. All inline arguments are represented in a compact way and only
block tags are stretched out across several lines.

Maximal. All source code is represented in a compact way.

The “normal” and “inline arguments” options rarely differ. The visual effect of the different
options is illustrated below:

Minimal Only inline tags
(assign|
quick-theorem)| (assign|
(macro| quick-theorem)|
body| (macro|
(surround| body|
(concat]| (surround|
(no-indent)| (no-indent) Theorem.
Theorem. )| |
| body)))
body)))
Normal Maximal
(assign| quick-theorem|
(macro|body| : ;
. (assign| quick-theorem|(macro|body|(document|
(BT |- B ez, surround|{no-indent) Theorem. ||body
I
body)))

& 11.3. Different levels of compactification.

Finally, the user may specify the way closing tags should be rendered when the tag is
stretched out across several lines. The rendering may either be minimalistic, compact, long,
or recall the matching opening tag. The different options are illustrated below:

Minimal Compact
assign quick-theorem (assign| quick-theorem |
macro body (macro|body|
surround (no-indent)Theorem. (surround|(no-indent) Theorem. ||
body body)))
Stretched Repeat
(assign| quick-theorem| (\assign| quick-theorem)
(macro|body| (\macro|body)
(surround|(no-indent) Theorem. || (\surround|(no-indent) Theorem. |)
body body
) (/surround)
) (/macro)
) (/assign)

[&] 11.4. Different ways to render closing tags.
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11.2.3. Local customization

Even though TEXy acg tries hard to render source code in a nice way following the global
rendering options that you specified, the readability of the source code often needs to be
further enhanced locally. In source mode, this can be done using the menus JEB— & and
JEIE— Presentation. Any local hints on how to render source code are automatically removed
from the document when it is being used as a style file or package.

First of all, for certain pieces of content the user may prefer to see them in their “activated”
form instead as dead source code. This may for instance be the case for embedded images,
or for mathematical symbols, like in

(assign| R|(macro|R))

Such an active presentation may also be preferred for certain more complex macros:

vary 0
(assign|diag|{macro|var|dim| ))
0 vardim

A piece of code can be activated by selecting it and using JRRS—#5E—&E or %+, Similarly,
a piece of content may be deactivated using 7 (we used this in the second example above
for the rendering of the arguments var and dim). Activation and deactivation either apply
to the whole tree, or to the root only (e.g. JBRB—HFE—{UHEFE—R).

Another way to customize the rendering is to override some of the global rendering options.
This is mainly interesting for controlling more precisely which tags have to be stretched
across several lines and which tags have to be represented in a compact fashion. For
instance, the concat tag can be used in order to concatenate content, as well as for specifying
a block of sequential statements, or a combination of both. For instance, in the piece of code

(assign|my-section)|
(macrol|title]
(concat]
(header-hook| title)|
(toc-hook|title)|
(my-section-title|title))))

we have stretched the concat tag along several lines using J&#3— Presentation—#i{# (notice
that this implies the concat tag to appear explicitly, so as to avoid confusion with the
document tag). Similarly, if a part of the concatenation were to be displayed as usual, then
one may use jEIE— Presentation— £ &:

(assign|my-section|
(macrol title]
(concat|
(header-hook| title)|
(toc-hook| title)|
(with| font-series|bold|Section:) title)))

At present, we did not implement a way to mark arguments as inline or block, but we
might do this later.
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A final way to customize the rendering of source code is to apply an arbitrary macro
using B3 — Presentation—{#B% or B — Presentation—{UX;X{#EM%. This macro will be
automatically removed when you use your document as a style file or package.

11.3. THE STYLE-SHEET LANGUAGE

In the section about writing a simple style package we already gave you a first impression
about the style-sheet language of TEXy acg. In this section, we will give a more complete
survey of the available features. For more detailed descriptions, we refer to the chapter
about the TEXyacg primitives.

The style-sheet primitives can be obtained from the JE#2 menu when you are in source
mode. In all other modes, the &% menu becomes visible after enabling the JEiBE in the
T H menu. Alternatively, you may use the ¥/ and #"E keyboard prefixes in source mode
and the #71 and ®”E prefixes otherwise. Furthermore, we recall that the hybrid \~key may
be used for creating macro-applications or arguments, depending on the context. Finally,
the %> and “« keys are used for inserting arguments.

11.3.1. Assignments

All user defined TEXyacg macros and style variables are stored in the “current typesetting
environment”. This environment associates a tree value to each string variable. Variables
whose values are macros correspond to new primitives. The others are ordinary environment
variables. The primitives for operating on the environment are available from J§#3— Define.

You may permanently change the value of an environment variable using the assign primitive,
as in the example

(assign|hi|{macro|Hi there!))

You may also locally change the values of one or several environment variables using the
with primitive:

(with| font-series|bold|color|red|Bold red text)

The value of an environment variable may be retrieved using the value primitive. This may
for instance be used in order to increase a counter:

(assign| my-counter|{plus|my-counter|1))

Finally, you may associate logical properties to environment variables using the drd-props
primitive. This is explained in more detail in the section about macro primitives.

11.3.2. Macro expansion

The main interest of the TEXyacg’ style-sheet language is the possibility to define macros.
These come in three flavours: ordinary macros, macros which take an arbitrary number of
arguments and external macros, whose expansion is computed by SCHEME or a plug-in.
The macro-related primitives are available from the JRi3—% &< menu. Below, we will
only describe the ordinary macros. For more details, we refer to the section about macro
primitives.
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Ordinary macros are usually defined using

(assign| my-macro|(macro|z;|---|z,|body))

After such an assignment, my-macro becomes a new primitive with n arguments, which
may be called using

(my-macro|yi|--|y.)

Inside the body of the macro, the arg primitive may be used to retrieve the values of the
arguments to the macro.

(assign|hello|(macro|name|Hello name, you look nice today!))

It is possible to call a macro with less or more arguments than the expected number.
Superfluous arguments are simply ignored. Missing arguments take the nullary uninit
primitive as value:

(assign|hey|
(macrol| first|second|
Gif
(equal|second|?)]
Hey first, you look lonely today...|
Hey first and second, you form a nice couple!)))

We finally notice that you are allowed to compute with macros, in a similar way as in
functional programming, except that our macros are not closures (yet). For instance:

(assign| my-macro-copy|my-macro)

The compound tag may be used to apply macros which are the result of a computation:

(assign|overloaded-hi
(macro|name|
(compound|
(if | (nice-weather) |happy-hi|sad-hi)|
namey))

11.3.3. Formatting primitives

This section contains some important notes on formatting primitives which are not really
part of the style-sheet language, but nevertheless very related.

First of all, most TEXy1acg Presentation tags can be divided in two main categories: inline
tags and block tags. For instance, frac is a typical inline tag, whereas theorem is a typical
block tag. Some tags, like strong are inline if their argument is and block in the contrary
case. When writing macros, it is important to be aware of the inline or block nature of
tags, because block tags inside a horizontal concatenation are not rendered in an adequate
way. If you need to surround a block tag with some inline text, then you need the surround
primitive:



72 WRITING TEXy\;acg STYLE FILES

(assign| my-theorem)|
(macro|body|
(surround|({no-indent) (with| font-series|bold| Theorem. }|(right-flush}|

body)))

)

In this example, we surrounded the body of the theorem with the bold text “Theorem.’
at the left hand side and a “right-flush” at the right-hand side. Flushing to the right is
important in order to make the blue visual border hints look nice when you are inside the
environment.

In most cases, TEXpacg does a good job in determining which tags are inline and which
ones are not. However, you sometimes may wish to force a tag to be a block environment.
For instance, the tag very-important defined by

(assign|very-important|(macro|body |(with| font-series|bold|color|red|body)))

may both be used as an inline tag and a block environment. When placing your cursor just
before the with-tag and hitting < followed by «, you obtain

(assign|very-important|
(macro|body|
(with| font-series|bold|color|red|body)))

Since the body of the macro is now a block, your tag very-important will automatically
become a block environment too. In the future, the drd-props primitive will give you even
more control over which tags and arguments are inline and which ones are block.

Another important property of tags is whether they contain normal textual content or
tabular content. For instance, consider the definition of the standard egnarray* tag (with
a bit of presentation markup suppressed):

(assign|eqnarray*|
(macro|body|
(with| par-mode|center| mode|math|math-display|true| par-sep|0.45n|
(surround|(no-page-break*) (vspace*|0.5fn)|(vspace|0.5{n) (no-indent*)|
(tformat|
(twith|table-hyphen|y)|
(twith|table-width|1par)|
(twith|table-min-cols|3)|
(twith|table-maz-cols|3)|
(cwith|1]-1|1|1|cell-hpart|1)|
(cwith|1]-1|-1|-1]| cell-hpart|1)|
bodg))))

The use of surround indicates that eqnarray* is a block environment and the use of tformat
specifies that it is also a tabular environment. Moreover, the twith and cwith are used
to specify further formatting information: since we are a block environment, we enable
hyphenation and let the table span over the whole paragraph (unused space being equally
distributed over the first and last columns). Furthermore, we have specified that the table
contains exactly three columns.
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Finally, it is important to bear in mind that style-sheets do not merely specify the final
presentation of a document, but that they may also contain information for the authoring
phase. Above, we have already mentioned the use of the right-flush tag in order to improve
the rendering of visual border hints. Similarly, visual hints on invisible arguments may be
given in the form of flags:

(assign|labeled-theorem)|
(macrolid|body|
(surround|
(concat]|
(no-indent)|
(flag|Id: id|blue|id)|
(with| font-series|bold| Theorem. ))]
(right-flush)|
body)))

More generally, the specific tag with first argument “screen” may be used to display visual
hints, which are removed when printing the document.

11.3.4. Ewvaluation control

The EB—MEE menu contains several primitives to control the way expressions in the
style-sheet language are evaluated. The most frequent use of these primitives is when you
want to write a “meta-macro” like new-theorem which is used for defining or computing on
other macros. For instance:

(assign|new-theorem)|
(macro|name|text|
(quasi|
(assign|(unquote|name)|
(macro|body|
(surround|{no-indent) (strong| (unquote|text). )|(right-flush)|

body))))))

When calling (new-theorem|theorem|Theorem) in this example, we first evaluate all unquote
instructions inside the quasi primitive, which yields the expression

(assign|theorem|
(macro|body|
(surround|(no-indent) (strong| Theorem. )|(right-flush)|

body)))

Next, this expression is evaluated, thereby defining a macro theorem.

It should be noticed that the TEXyacg conventions for evaluation are slightly different
then those from conventional functional languages like SCHEME. The subtle differences are
motivated by our objective to make it as easy as possible for the user to write macros for
typesetting purposes.
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For instance, when TEXyacg calls a macro (macro|z;|---|z,|body) with arguments y; until
yn, the argument variables x; until z;,, are bound to the unevaluated expressions y; until
vn, and the body is evaluated with these bindings. The evaluation of y; takes place each
time we request for the argument z;. In particular, when applying the macro (macro|z|z
and again z) to an expression y, the expression y is evaluated twice.

In SCHEME, the bodies of SCHEME macros are evaluated twice, whereas the arguments of
functions are evaluated. On the other hand, when retrieving a variable (whether it is an
argument or an environment variable), the value is not evaluated. Consequently, a TpXyacs
macro

(assign| foo|{macro|z|(blah|z|z)))

would correspond to a SCHEME macro

(define-macro (foo x)
‘(let ((x (lambda O ,x)))
(blah (x) (x)))

Conversely, the SCHEME macro and function

(define-macro (foo x) (blah x x))
(define (fun x) (blah x x))

admit the following analogues in TEXyacs:

(assign| foo|({macro|z|(eval|(blah|{quote-arg|z)|{quote-arg|z)))))

(assign| fun|(macro|z|(with|z*|z|(blah|(quote-value|z*)|(quote-value|z*)))))

Here the primitives quote-arg and quote-value are used to retrieve the value of an argument
resp. an environment variable. The TEXy acg pPrimitives eval, quote, quasiquote and unquote
behave in the same way as their SCHEME analogues. The quasi primitive is a shortcut for
quasi-quotation followed by evaluation.

11.3.5. Flow control

Besides sequences of instructions, which can be achieved using the concat primitive, and
the mechanism of macro expansion, the TEXyacg style-sheet language provides a few
other primitive for affecting the control flow: if, case, while and for-each. These primitives
are available from the E#B—i##2#2% menu. However, we have to warn the user that
the conditional constructs are quite fragile: they only apply to inline content and the
accessibility of macro arguments should not to much depend on the conditions.

The most important primitive if, which can be entered using ¥*?, allows for basic conditional
typesetting:

(assign|appendizx|
(macrol| title| body|
(compound|
(if | (long-document)|chapter-appendiz|section-appendix)|
title|
bods)))
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In this example, appendix is a block environment consisting of a title and a body, and which
is rendered as a chapter for long documents and as a section for short ones. Notice that
the following implementation would have been incorrect, since the if primitive currently
only works for inline content:

(assign|appendiz|
(macrol|title| body|
i
(long-document) |
(chapter-appendix| title| body)|
(section-appendix|title|body))))

The if primitive may also be used in order to implement optional arguments:

(assign| hey|
(macrol| first|second|
Gif
(equal|second|?)]
Hey first, you look lonely today...|
Hey first and second, you form a nice couple!)))

However, TEXyacg is not clever enough to detect which arguments are optional and which
arguments are accessible (i.e. which arguments can be edited by the user). Therefore, you
will have to manually give this information using the drd-props primitive. The case, while
and for-each primitives are explained in more detail in the corresponding section on the

TEX\acs Primitives.

11.3.6. Computational markup

In the menus JFBB—EAR, FB—-XXK, FB—tA and FB—%MH you will find different
primitives for computing with integers, strings, tuples and boolean values. For instance,
in the following code, the new-important tag defines a new “important tag” as well as
a variant in red:

(assign|new-important|
(macro|name|
(quasi|
(concat|

(assign|
(unquote|name)|
(macro|z|(with| font-series|bold|z)))|

(assign|
(unquote|(merge|name|-red))|
{macro|z|(with| font-series|bold|color|red|z)))))))

Here we use the merge primitive in order to concatenate two strings. The different
computational primitives are described in more detail in the corresponding section on

the TEXy1acg primitives.
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11.4. CUSTOMIZING THE STANDARD TEXjy;acs STYLES

Whenever the standard TgXyacg style files are inadequate for a given purpose, it is possible
to write your own style files. However, designing your own style files from scratch may be
a complex task, so it is usually preferable to customize the existing styles. This requires
some understanding of the global architecture of the standard style files and a more precise
understanding of the parts you wish to customize. In this section, we will explain the
general principles. For more details, we refer to the chapter on the principal TEXyacq tags.

11.4.1. Organization of style files and packages

Each standard TEXyiacg style file or package is based on a potentially finite number of
subpackages. From an abstract point of view, this organization may be represented by a
labeled tree. For instance, the tree which corresponds to the article style is represented
below:

article
std env title-base header-article section-article
std-markup env-base title-generic section-base
std-symbol env-math
std-math env-theorem
std-list env-float
std-utils

std-counter
std-automatic
list
session

[# 11.5. The tree with the packages from which the article style has been built up. In order to
save space, we have regrouped the numerous children of std and env in vertical lists.

Most of the style packages correspond to a d.t.d. (data type definition) which contains
the “abstract interface” of the package, i.e. the exported tags. For instance, the package
std-markup corresponds to the d.t.d. std-markup. Sometimes however, several style
packages match the same d.t.d.. For instance, both header-article and header-book
match the d.t.d. header, since they merely implement different ways to render the same
tags.

When building your own style files or packages, you may use the use-package primitive in
order to include other packages. For instance, the article style essentially consists of the
line

(use-package|std |env|title-generic|header-article|section-article)

More precisely, the use-package package sequentially includes the style packages
corresponding to its arguments. The packages should be in $TEXMACS_PACKAGE_PATH, which
contains ., 7/ .TeXmacs/packages and $TEXMACS_PATH/packages by default. Furthermore
rendering information for the source code like style-with tags are discarded before evaluation
of the files.
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#2& 11.1. We strongly recommend the user to take a look at some of the standard style
files and packages which can be found in

$TEXMACS_PATH/styles
$TEXMACS_PATH/packages

When loading using 7, these paths are in the standard load path. For instance, if you want
to take a look at the std-markup package, then it suffices to type 7, followed by the file
name std-markup.ts and €.

HRE 11.2. It is also possible to customize the presentation of the source code of the style

files and packages themselves, by using other packages in addition to source or by using
another major style file based on source. In that case, the extra markup provided by such
packages may be used for presentation purposes of the source code, but it is not exported
when using your package in another file.

11.4.2. General principles for customization

Style files and packages basically enrich the current typesetting environment with a
combination of

e Environment variables.
e Tags for the end-user.
e (Customizable macros.

Furthermore, they may define some tags for intern implementation purposes, which will
not be documented in this manual. They may also specify some logical properties of tags
using the drd-props primitive.

Environment variables are almost always attributes for controlling the rendering of content,
or counters for sections, equations, etc.. Although several simple tags for the end-user
like strong may be redefined in your own style files, this practice is not recommended for
more complex tags like section. Indeed, the section tag involves many things like resetting
subcounters, entering the title into the table of contents and so on. Therefore, special
additional macros are provided the customization of such tags, like section-title, section-clean
and section-toc.

11.4.3. Customizing the general layout

The general layout of a document is mainly modified by setting the appropriate environment
variables for page layout and paragraph layout. For instance, by including the following
lines in your style file, you can set the page size to letter and the left and right margins
to 2in:

(assign| page-type|letter)
(assign| page-odd|2in)
(assign| page-even|2in)
(assign| page-right|2in)
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It should be noticed that the environment variables for page layout are quite different in
TrXpacs and TEX/IMTEX. In order to make it easier to adapt VTEX style files to TEXyacss
we have therefore provided the std-latex package, which emulates the environment
variables from TEX/IMEX. Typically, this allows you determine the global layout by lines
like

(assign|tez-odd-side-margin|(macro|20pt))
(assign|tex-even-side-margin|{macro|20pt))
(assign|tez-text-width|{macro|33pc))

We notice that macros which return lengths are considered as lengths themselves. In the
case of the TX /I TEX emulation package, we actually require all lengths to be macros.

The page headers and footers are usually not determined by global environment variables or
macros, since they may change when a new chapter or section is started. Instead, TEXyacs
provides the call-back macros header-title, header-author, header-primary and header-secondary.
These macros are called when the document title or author are specified or when a new
primary or secondary section is started (primary sections are typically chapters in books,
or sections in articles). For instance, the following redefinition makes the principal section
name appear on even pages, together with the current page number and a wide underline.

(assign|header-primary|
(macrol|title|nr|type|
(assign| page-even-header!|
(quasiquote|
(wide-std-underlined|
(concat|
(page-the-page)|
(htab|5mm}|

(unquote|title)))))))

11.4.4. Customizing list environments

Lists are made up of two principal ingredients: the outer list environment and the inner
items. List environments may either be customized by customizing or redefining the
rendering macros for these environments, or defining additional list environments which
match the same abstract interface.

The rendering of the outer list environment is controlled by the render-list macro which
takes the body of the list as its argument. For instance, consider the following redefinition
of render-list:

(assign|render-list|
(macro|body|
(surround|
(no-page-break*) (vspace*|0.5n)|
(right-flush) (vspace|0.5fn) (no-indent*)|
(with| par-left|(plus| par-left|3tn) | par-right|{plus| par-right|3fn)| body))))
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This redefinition affects the rendering of all list environments (itemize, enumerate, etc.) by
reducing the right margin with a length of 3fn:

e This text, which has been made so long that it does not fit on a single line,
is indented on the right hand side by 3fn.

1. This text is indented by an additional 3fn on the right hand
side, since it occurs inside a second list environment.

e Once again: this text, which has been made so long that it does not fit on a
single line, is indented on the right hand side by 3fn.

In a similar way, you may customize the rendering of list items by redefining the macros
aligned-item and compact-item. These macros both take one argument with the text of the
item and render it either in a right-aligned way (such that subsequent text is left aligned)
or in a left-aligned way (such that subsequent text may not be aligned). For instance,
consider the following redefinition of aligned-item:

(assign|aligned-item|
(macro|z|
(concat]
(vspace*|0.5n}|
(with|par-first|-3fn|(yes-indent))|
(resize|(with| color|red|z)|(minus|1r|2.5fn)||(plus| 1r|0.5fn)|))))

Then items inside all list environments with compact items will appear in red:
e This list and aligned descriptions have red items.
C1. First condition.
C2. Second condition.
e The items of compact description lists are rendered using compact-item.
Gnus and gnats. Nice beasts.

Micros and softies. Evil beings.

{32 11.3. The macros aligned-item and compact-item are required to produce inline content,
so that they may be used in order to surround blocks. In particular, several other internal
macros (aligned-space-item, long-compact-strong-dot-item, etc.) are based on aligned-item and
compact-item, and used for the rendering of the different types of lists (itemize-arrow,
description-long, etc.). In the future, we also plan to extend item and item* with a compulsory
body argument. When customizing the list environments, it is important to keep that
in mind, so as to make your style-sheets upward compatible.

The std-1list d.t.d. also provides a macro new-list to define new lists. Its syntax is (new-list|
name|item-render|item-transform), where name is the name of the new list environment,
item-render an (inline) macro for rendering the item and item-transform an additional
transformation which is applied on the item text. For instance, the enumerate-roman
environment is defined by

(new-list|enumerate-roman|aligned-dot-item|({macro|z|(number|z|roman)))
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11.4.5. Customizing numbered textual environments

TEXyacs provides three standard types of numbered textual environments: theorem-like
environments, remark-like environments and exercise-like environments. The following
aspects of these environments can be easily customized:

e Adding new environments.
e Modifying the rendering of the environments.
e Numbering the theorems in a different way.

Defining new environments.

First of all, new environments can be added using the meta-macros new-theorem, new-remark
and new-exercise. These environments take two arguments: the name of the environment
and the name which is used for its rendering. For instance, you may wish to define the
environment experiment by

(new-theorem|experiment|Experiment)

When available in the TEXy acg dictionaries, the text “Experiment” will be automatically
translated when your document is written in a foreign language. In the section about how
to define new environments, it is also explained how to define other numbered textual
environments (besides theorems, remarks and exercises).

Customization of the rendering.

The principal rendering of the environments can be customized by redefining the
render-theorem, render-remark and render-exercise macros. These macros take the name of
the environment (like “Theorem 1.2”) and its body as arguments. For instance, if you
want theorems to appear in a slightly indented way, with a slanted body, then you may
redefine render-theorem as follows:

(assign|render-theorem)|
{macro|which|body|
(padded-normal|lfn|1fn|
(surround|({theorem-name|which (theorem-sep))||
(with| font-shape |slanted | par-left|(plus| par-left|1.5fn)|body)))))

This redefinition produces the following effect:
EH 11.4. This is a theorem which has been typeset in a slanted font.

By default, the theorems are rendered as remarks with the only difference that their bodies
are typeset in an italic font. Hence, redefining the render-remark macro will also affect the
rendering of theorems. The default render-proof macro is also based on render-remark.

Instead of redefining the entire rendering, the user might just wish to customize the way
names of theorems are rendered or redefine the separator between the name and the body.
As the user may have noticed by examining the above redefinition of render-theorem, these
aspects are controlled by the macros theorem-name and theorem-sep. For instance, consider
the following redefinitions:
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(assign|theorem-name|(macro|name|(with|color|dark red|font-series|bold|name)))
(assign|theorem-sep|(macro]: ))

Then theorem-like environments will be rendered as follows:
vl 11.5: This proposition is rendered in is a fancy way.

Customization of the numbering.

In the sections about counters and counter groups, it is explained how to customize the
counters of numbered environments for particular purposes. For instance, by redefining
inc-theorem, you may force theorems to reset the counter of corollaries:

(quasi|
(assign|
inc-theorem|
(macro|(compound|(unquote|inc-theorem))(reset-corollary))))

Notice the trick with quasi and unquote in order to take into account additional action
which might have been undertaken by the previous value of the macro inc-theorem.

The following code from number-long-article.ts is used in order to prefix all standard
environments with the number of the current section:

(assign|section-clean|(macro| (reset-subsection) (reset-std-env)))
(assign|display-std-env|{macro|nr|(section-prefix) nr))

11.4.6. Customizing sectional tags

By default, TigXypacs provides the standard sectional tags from INTEX part, chapter, section,
subsection, subsubsection, paragraph, subparagraph, as well as the special tag appendix. TEXyacs
also implements the unnumbered variants part*, chapter*, etc. and special section-like tags
bibliography, table-of-contents, the-index, the-glossary, list-of-figures, list-of-tables.

2 11.6. Currently, the sectional tags take one argument, the section title, but a second
argument with the body of the section is planned to be inserted in the future (see the
experimental structured-section package). For this reason (among others), style files
should never redefine the main sectional tags, but rather customize special macros which
have been provided to this effect.

From a global point of view, an important predicate macro is sectional-short-style. When it
evaluates to true, then appendices, tables of contents, etc. are considered to be at the same
level as sections. In the contrary case, they are at the same level as chapters. Typically,
articles use the short sectional style whereas book use the long style.

The rendering of a sectional tag x is controlled through the macros x-sep, x-title and
x-numbered-title. The x-sep macro prints the separator between the section number and
the section title. It defaults to the macro sectional-sep, which defaults in its turn to a wide
space. For instance, after redefining
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(assign|sectional-sep|{macro| -- )

sectional titles would typically look like

11.1 — HAiry GNUs

The x-title and x-numbered-title macros respectively specify how to render unnumbered and
numbered section titles. Usually, the user only needs to modify x-title, since x-numbered-title
is based on x-title. However, if the numbers have to be rendered in a particular way, then
it may be necessary to redefine x-numbered-title. For instance, consider the redefinition

(assign|subsection-numbered-title|
(macro|name|
(sectional-normal|
(with| font-series|bold|(the-subsection). )name)))

This has the following effect on the rendering of subsection titles:
2.3. Very hairy GNUs

Notice that the section-base package provides several useful helper macros like
sectional-normal.

{32 11.7. Sectional titles can either be rendered in a “short” or in the “long” fashion. By
default, paragraphs and subparagraphs use the short rendering, for which the body starts
immediately at the right of the title:

My paragraph. Blah, blah, and more blahs...

All other sectional tags use the long rendering, in which case the section title takes a
separate line on its own:

MY SECTION

Blah, blah, and more blahs...

We do not recommend to modify the standard settings (i.e. to render paragraphs in a
long way or sections in a short way). If you really want to do so, then we recommend to
redefine the corresponding environment variables enrich-z-long. This will ensure upward
compatibility when sectional tags will take an additional argument (see remark 11.6).

Besides their rendering, several other aspects of sectional tags can be customized:

e The call-back macro x-clean can be used for cleaning some counters when a new
section is started. For instance, in order to prefix all standard environments by the
section counter, you may use the following lines:

(assign|section-clean|(macro|(reset-subsection) (reset-std-env)))
(assign|display-std-env|{macro|nr|(section-prefix) nr))
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e The call-back macro x-header should be used in order to modify page headers and
footers when a new section is started. Typically, this macro should call header-primary,
or header-secondary, or do nothing.

e The call-back macro x-toc should be used in order to customize the way new sections
appear in the table of contents.

11.4.7. Customizing the treatment of title information

TEXy1acs uses the doc-data tag in order to specify global data for the document. These data
are treated in two stages by the doc-data macro. First, the document data are separated
into several categories, according to whether the data should be rendered as a part of the
main title or in footnotes or the abstract. Secondly, the data in each category are rendered
using suitable macros.

Each child of the doc-data is a tag with some specific information about the document.
Currently implemented tags are doc-title, doc-subtitle, doc-author, doc-date, doc-running-title,
doc-running-author, doc-keywords, doc-msc and doc-note. The doc-author tag may occur several
times. The author-data tag is used in order to specify structured data for each of the
authors of the document. Each child of the author-data tag is a tag with information
about the corresponding author. Currently implemented tags with author information
are author-name, author-affiliation, author-email, author-homepage and author-note.

Most of the tags listed above also correspond to macros for rendering the corresponding
information as part of the main title. For instance, if the date should appear in bold italic
at a distance of at least 1fn from the other title fields, then you may redefine doc-date as

(assign|doc-date]
{macro|body|
(concat|
(vspace*|1fn)|
(doc-title-block| (with| font-shapelitalic| font-series|bold|body))|
(vspace|1fn))))

The title-block macro is used in order to make the text span appropriately over the width of
the title. The doc-title and author-name are special in the sense that they also render possible
references to footnotes. For this reason, you should rather customize the doc-render-title and
author-render-name macros in order to customize the rendering of the title and the name
themselves.

Notice also that the doc-running-title and author-running-author macros do not render
anything, but rather call the header-title and header-author call-backs for setting the
appropriate global page headers and footers. By default, the running title and author
are extracted from the usual title and author names.

In addition to the rendering macros which are present in the document, the main title
(including author information, the date, etc.) is rendered using the doc-make-title macro.
The author information, as part of the main title, is rendered using render-doc-author or
render-doc-authors, depending on whether the document has one or more authors. Footnotes
to the title or to one of the authors are rendered using doc-title-note resp. doc-author-note.
These footnote macros always expect a document tag on input, because they may compress
it into a horizontal concatenation.
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The first stage of processing the document data is more complex and the reader is invited
to take a look at the short descriptions of the macros which are involved in this process.
It is also good to study the definitions of these macros in the package itself. In order to
indicate the way things work, we finish with an example on how the email address and
homepage of an author can be rendered in a footnote instead of the main title:

(assign|doc-author-main|
(macro|datal
(quasi|
(unquote*|(select|(quote-arg| data)|author-name))
(unquote*|(select|(quote-arg| data)|author-affiliation)))))
(assign|doc-author-data-note|
(xmacro|datal|
(quasi|
(unquote*|(select|(quote-arg| data)|author-email))
(unquote*|(select|(quote-arg| data)|author-homepage))
(unquote*|(select|(quote-arg| data)|author-note|document|({pat-any))))))

11.5. FURTHER NOTES AND TIPS

11.5.1. Customizing arbitrary tags

Imagine that you want to change the rendering of a given tag, like lemma. As a general
rule, TEXyacs provides a set of well-chosen macros which can be customized by the user so
as to obtain the desired effect. For instance, as we have seen above, you should use modify
one of the macros render-theorem, theorem-name or theorem-sep in order to customize the
rendering of lemma and all other theorem-like environments.

However, in some cases, it may not be clear which “well-chosen” macro to customize. If
we just wanted to change the presentation of lemmas and not of any other theorem-like
environments, then we clearly cannot modify render-theorem, theorem-name or theorem-sep.
In other cases, the user may not want to invest his time in completely understanding
the macro hierarchy of TEXyiacg, and find out about the existence of render-theorem,
theorem-name and theorem-sep.

So imagine that you want all lemmas to appear in red. One thing you can always do is
copy the original definition of lemmas in a safe place and redefine the lemma macro on top
of the original definition:

(assign|orig-lemmallemma)
(assign|lemmal|(macro|body |(with|color|red|(orig-lemma|body))))

Alternatively, if only the text inside the lemma should be rendered in red, then you may do:

(assign|orig-lemmallemma)
(assign|lemmal|(macro|body|{orig-lemma|{with| color|red|body))))

Of course, you have to be careful that the name orig-lemma is not already in use.
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Another frequent situation is that you only want to modify the rendering of a tag when it
is used inside another one. On the web, the Cascading Style Sheet language (CSS) provides
a mechanism for doing this. In TEXy acg, you may simulate this behaviour by redefining
macros inside a with. For instance, imagine that we want the inter-paragraph space inside
lists inside theorem-like environments to vanish. Then we may use:

(assign|orig-render-theorem|render-theorem)
(assign|render-theorem)|
{macro|name|body|
(with|orig-render-list| render-list|
(with|render-list|(macro|z|(orig-render-list|z))|
(orig-render-theorem|
name|

body)))))

On the one hand side, this mechanism is a bit more complex than CSS, where it suffices
to respecify the par-par-sep attribute of lists inside theorems. On the other hand, it is also
more powerful, since the render-theorem macro applies to all theorem-like environments at
once. Furthermore, if the above mechanism is to be used frequently, then real hackers may
simplify the notations using further macro magic.

11.5.2. Standard utilities

In the package std-utils, the user may find several useful additional macros for writing
style files. It mainly contains macros for

e  Writing block environments which span over the entire paragraph width. Notice that
the title-base package provides some additional macros for wide section titles.

e  Writing wide block environments which are underlined, overlined or in a frame box.
e Recursive indentation.

e Setting page headers and footers.

e Localization of text.

It is good practice to use these standard macros whenever possible when writing style files.
Indeed, the low-level TEXyacg internals may be subject to minor changes. When building
upon standard macros with a clear intention, you increase the upward compatibility of
your style-sheets.
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THE TEXyiacs PLUG-IN SYSTEM

There are many ways in which TEXyacg can be customized or extended: users may define
their own style files, customize the user interface, or write links with extern programs. The
plug-in system provides a universal mechanism to combine one or several such extensions
in a single package. Plug-ins are both easy to install by other users and easy to write and
maintain.

13.1. INSTALLING AND USING A PLUG-IN

From the user’s point of view, a plug-in myplugin will usually be distributed on some
web-site as a binary tarball with the name

myplugin-version-architecture.tar.gz

If you installed TEXyiacs yourself in the directory $TEXMACS_PATH, then you should unpack
this tarball in the directory $TEXMACS_PATH/plugins, using

tar -zxvf myplugin-version-architecture.tar.gz

This will create a myplugin subdirectory in $TEXMACS_PATH/plugins. As soon as you restart
TEXMacs, the plug-in should be automatically recognized. Please read the documentation
which comes with your plug-in in order to learn using it.

VEZ 13.1. If you did not install TEXyacg yourself, or if you do not have write access to
$TEXMACS_PATH, then you may also unpack the tarball in $TEXMACS_HOME_PATH/plugins.
Here we recall that $TEXMACS_HOME_PATH defaults to $HOME/.TeXmacs. When starting
TEXyacs, your plug-in should again be automatically recognized.

& 13.2. If the plug-in is distributed as a source tarball like myplugin-version-
src.tar.gz, then you should first compile the source code before relaunching TEXyacs-
Depending on the plug-in (read the instructions), this is usually done using

cd myplugin; make
or

cd myplugin; ./configure; make

{2 13.3. In order to upgrade a plug-in, just remove the old version in $TEXMACS_PATH/
plugins or $TEXMACS_HOME_PATH/plugins using

rm -rf myplugin

and reinstall as explained above.
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13.2. WRITING YOUR OWN PLUG-INS

In order to write a plug-in myplugin, you should start by creating a directory
$TEXMACS_HOME_PATH/plugins/myplugin

where to put all your files (recall that $TEXMACS_HOME_PATH defaults to $HOME/ . TeXmacs).
In addition, you may create the following subdirectories (when needed):

bin — For binary files.

doc — For documentation (not yet supported).

langs — For language related files, such as dictionaries (not yet supported).

1ib — For libraries.

packages — For style packages.

progs — For SCHEME programs.

src — For source files.

styles — For style files.
As a general rule, files which are present in these subdirectories will be automatically
recognized by TEXyacg at startup. For instance, if you provide a bin subdirectory, then

$TEXMACS_HOME_PATH/plugins/myplugin/bin

will be automatically added to the PATH environment variable at startup. Notice that
the subdirectory structure of a plug-in is very similar to the subdirectory structure of
$TEXMACS_PATH.

il 13.4. The easiest type of plug-in only consists of data files, such as a collection of style
files and packages. In order to create such a plug-in, it suffices to create directories

$TEXMACS_HOME_PATH/plugins/myplugin
$TEXMACS_HOME_PATH/plugins/myplugin/styles
$TEXMACS_HOME_PATH/plugins/myplugin/packages

and to put your style files and packages in the last two directories. After restarting TEXy acss
your style files and packages will automatically appear in the X#—#= and X#4—Use
package menus.

For more complex plug-ins, such as plug-ins with additional SCHEME or C++ code, one
usually has to provide a SCHEME configuration file

$TEXMACS_HOME_PATH/plugins/myplugin/progs/init-myplugin .scm
This configuration file should contain an instruction of the following form

(plugin-configure myplugin
configuration-options)
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Here the configuration-options describe the principal actions which have to be
undertaken at startup, including sanity checks for the plug-in. In the next sections, we will
describe some simple examples of plug-ins and their configuration. Many other examples
can be found in the directories

$TEXMACS_PATH/examples/plugins
$TEXMACS_PATH/plugins

Some of these are described in more detail in the chapter about writing new interfaces.

13.3. EXAMPLE OF A PLUG-IN WITH SCHEME CODE

The world plug-in.

Consider the world plug-in in the directory
$TEXMACS_PATH/examples/plugins

This plug-in shows how to extend TEXyacg With some additional SCHEME code in the file
world/progs/init-world.scm

In order to test the world plug-in, you should recursively copy the directory
$TEXMACS_PATH/examples/plugins/world

to $TEXMACS_PATH/plugins or $TEXMACS_HOME_PATH/plugins. When relaunching TEXyiacss

the plug-in should now be automatically recognized (a World menu should appear in the
menu bar).

How it works.

The file init-world.scm essentially contains the following code:

(plugin-configure world
(:require #t))

(when (supports-world?)
(display* "Using world plug-in!\n"))

The configuration option :require specifies a condition which needs to be satisfied for the
plug-in to be detected by TiXyacs (later on, this will for instance allow us to check whether
certain programs exist on the system). The configuration is aborted if the requirement is
not fulfilled.

Assuming that the configuration succeeds, the supports-world? predicate will evaluate
to #t. In our example, the body of the when statement corresponds to some further
initialization code, which just sends a message to the standard output that we are using
our plug-in. In general, this kind of initialization code should be very short and rather load a
module which takes care of the real initialization. Indeed, keeping the init-myplugin .scm
files simple will reduce the startup time of TEXyacs-

13.4. EXAMPLE OF A PLUG-IN WITH C-+-+ CODE

The minimal plug-in.
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Consider the example of the minimal plug-in in the directory
$TEXMACS_PATH/examples/plugins

It consists of the following files:
minimal/Makefile
minimal/progs/init-minimal.scm
minimal/src/minimal.cpp

In order to try the plug-in, you first have to recursively copy the directory
$TEXMACS_PATH/examples/plugins/minimal

to $TEXMACS_PATH/progs or $TEXMACS_HOME_PATH/progs. Next, running the Makefile
using

make
will compile the program minimal.cpp and create a binary
minimal/bin/minimal.bin

When relaunching TEXyacg, the plug-in should now be automatically recognized.

How it works.

The minimal plug-in demonstrates a minimal interface between TEXyacg and an extern
program; the program minimal . cpp is explained in more detail in the chapter about writing
interfaces. The initialization file init-minimal.scm essentially contains the following code:

(plugin-configure minimal
(:require (url-exists-in-path? "minimal.bin"))
(:launch "minimal.bin")
(:session "Minimal"))

The :require option checks whether minimal.bin indeed exists in the path (so this will
fail if you forgot to run the Makefile). The :launch option specifies how to launch the
extern program. The :session option indicates that it will be possible to create sessions
for the minimal plug-in using #HEA—H#Z— /.

13.5. SUMMARY OF THE CONFIGURATION OPTIONS FOR
PLUG-INS

As explained before, the SCHEME configuration file myplugin/progs/init-myplugin .scm
of a plug-in with name plugin should contain an instruction of the type

(plugin-configure myplugin
configuration-options)

Here follows a list of the available configuration-options:

(:winpath package-path inner-bin-path) — Specify where to search for the
plug-in under windows. The package-path is the usual place where the plug-in is
installed. The inner-bin-path is the place where to look for the binary executable
corresponding to the plug-in, relative to the package-path.
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(:winpath package-path inner-bin-path) — Analoguous to :winpath, but under
MacOS.

(:require condition) — This option specifies a sanity condition which needs to
be satisfied by the plug-in. Usually, it is checked that certain binaries or libraries
are present on your system. If the condition fails, then TEXyacg Will continue as
whether your plug-in did not exist. In that case, further configuration is aborted.
The :require option usually occurs first in the list of configuration options.

(:versions version-cmd) — This option specifies a SCHEME expression version-
cmd which evaluates to a list of available versions of the plug-in.

(:setup cmd) — This command is only executed when the version of the plug-in
changed from one execution of TEXyacg to another one. This occurs mainly when
installing new versions of TEXyiacg or helper applications.

(:launch shell-cmd) — This option specifies that the plug-in is able to evaluate
expressions over a pipe, using a helper application which is launched using the
shell-command shell-cmd.

(:link lib-name export-struct options) — This option is similar to :launch,
except that the extern application is now linked dynamically. For more information,
see the section about dynamic linking.

(:session menu-name) — This option indicates that the plug-in supports an evaluator
for interactive shell sessions. An item menu-item will be inserted to the HA—
##F& menu in order to launch such sessions.

(:serializer ,fun-name) — If the plug-in can be used as an evaluator, then this
option specifies the SCHEME function fun-name which is used in order to transform
TEXy1acs trees to strings.

(:commander ,fun-name) — This command is similar to the :serializer option
except that it is used to transform special commands to strings.

(:tab-completion #t) — This command indicates that the plug-in supports
tab-completion.

(:test-input-done #t) — This command indicates that the plug-in provides a routine
for testing whether the input is complete.

It should be noticed that the configuration of the plug-in myplugin automatically creates
a few predicates:

supports-myplugin?. Test whether the plug-in is fully operational (all requirements
are met).

in-myplugin?. Test whether myplugin is the current programming language.

myplugin-scripts?. Test whether myplugin is the current scripting language.
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