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Zpravodaj Ceskoslovenského sdruzeni uzivatelit TEXu je vydavan v tis-
téné podobé a distribuovan zdarma ¢lentim sdruzeni. Po uplynuti dva-
néacti mésict od tisténého vydani je poskytovan v elektronické podobé
(PDF) ve vefejné piistupnych archivech.

Starsi Cisla Zpravodaje budou zvefejnéna v elektronické podobé v nej-
blizsi dobé. Vyzyvame autory, ktefi s timto zptisobem zvefejnéni svych
¢lankd nesouhlasi, aby o tom uvédomili redakci Zpravodaje.



Misto tvodniku... | 5
| ZDENEK WAGNER I

V okamziku, kdy vase oc¢i za¢nou vnimat tyto rfadky, bude se chylit ke
konci dalsi rok ¢innosti Ceskoslovenského sdruzeni uzivateld TgXu, nebo
mozna novy rok bude zacinat. PTi trose $tésti se toto ¢islo Zpravodaje
miize objevit symbolicky pod vano¢nim stromeckem, ktery jisté bude
vypadat mnohem lépe nez ten, jenz ilustruje obalku.

Nebudeme se zde poustét do bilanci toho, co se podafilo, a co se
nepovedlo. Neni to v kompetenci redakce a nakonec vSe nejlépe vite
vy, ¢lenové sdruzeni. Vy sami vite, zda jste ¢i nejste s ¢innosti sdruzeni
spokojeni, vy sami vite, co byste si nejradéji precetli na strankach dalsich
Cisel Zpravodaje.

Na tomto misté se slusi podékovat vsem, ktefi k vydani ¢tyr letosnich
Cisel prispéli. V prvni fadé je to Karel Hordk, ktery poskytl svd makra
a diky tomu se vzhled Zpravodaje prili§ nezménil. Déle je to nepochybné
Petr Olsak, z jehoz pera pochéazi vyznamnd ¢ast prispévki. Stejné tak
je nutno podékovat tiskaiftm, jejichZ jména ani neznam, jakoz i vSem
ostatnim autorim ¢lanku, které se letos na strankach Zpravodaje obje-
vily. Vycet asi nemize byt iplny a vérim, ze mé omluvi vSichni, jejichz
jména se tu nevyskytuji.

Nabizi se otazka, co by mél Zpravodaj poskytnout v nasledujicim
roce. Na jedné vyborové schiizi padl navrh, ze jednotliva ¢isla by méla
byt monotematicka. S takovym nézorem redakce souhlasi, nicméné ve
skromném archivu neni dostatek prispévki, aby se dalo vytvorit diastojné
¢islo tykajici se néjakého problému.

Jaky tedy Zpravodaj bude? Bude takovy, jaky si jej udélate vy, ¢le-
nové sdruzeni. Jisté mate néjaké zkusenosti, o néz se mtzete s ostatnimi
podélit. Mate i vlastni nazory opfené o praxi v pouzivani TEXu, které
by tfeba pomohly tém, ktefi se v pocitacové typografii teprve zacinaji
orientovat. Néktefi z vas vytvorili zajimavé pomocné programy nebo uzi-
tecna makra. Zpravodaj poskytuje vhodny prostor pro jejich prezentaci.
Staci napsat ¢lanek a odeslat jej na adresu uvedenou v tirazi.

Neni feceno, Zze Zpravodaj ma vychéazet striktné ¢tytrikrat rocné. Lze
vydat Sest i vice ¢isel, pokud ovSem bude v redakci dostatek materialu.
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Pro ¢tyti ¢isla pristiho roku jsou uzévérky stanoveny na dny 14. Gnora,
23. kvétna, 18. cervence a 31. fijna.

V okamziku, kdy vase o¢i vnimaji tyto radky, chyli se mozna stary
rok ke konci, mozné novy rok zacina. Redakce vam pieje, aby novy rok
byl pro vas po vsSech strankach tspésny a sobé preje, aby vas i dalsi
¢isla Zpravodaje uspokojila. Tési se téz na spolupraci s jiz zavedenymi
is novymi autory, tési se na ¢lanky, které jisté pfinesou vSem fadu novych
informaci.

Pour féliciter ’97.

Zdenek Wagner
bulletin@cstug.cz
zpravodaj@cstug.cz

Vibor Ceskoslovenského sdruzeni uzivatelt TigXu rozhodl, Ze oceni origi-
nalni program prispivajici k rozsifeni funkénich moznosti systému TEX.
Timto programem je

TEX2PDF

Clanek o tomto programu jste si mohli piecist ve Zpravodaji ¢.2/96 na
str. 69-85. Autorem programu je

HAN THE THANH

Vybor udélil autorovi programu financéni odmeénu ve vysi 5 000 K¢.




GI'UG, Charles University,
Prague, March 1996

Questions and Answers with
Prof. Donald E. Knuth

Dr. Karel Horak:
[Introductory remarks in Czech, then English.]

I'm very glad to have such a happy occasion to introduce you, Pro-
fessor Knuth, to our audience, who are mostly members of (T'UG, the
Czech/Slovak TgX User Group, but also some academicians from Prague
because this session is organized by (ST'UG and the Mathematics Faculty
of Charles University. We are very happy to have you here, and I would
be happy, on behalf of Charles University, to give you a special medal.
[wide applause]

DEK: [surprised] Thank you very much.

Prof. Ivan Netuka: Professor Knuth, dear colleagues, dear friends,
ladies and gentlemen. I feel really very much honored having the op-
portunity to greet Professor Donald Knuth, as well as most of you here
sitting in this guildhall, on behalf of the Dean of the Faculty of Mathe-
matics and Physics of Charles University, Professor Bedfich Sedlak.

As far as I know, Professor Knuth has come to Prague for the first
time. Despite this fact, he has been known here, not only among all
mathematicians, all computer scientists, but also many physicists, and
even to people having nothing to do with our subjects. People here are
fully aware of the significance of Donald Knuth’s [...] treatise, The Art
of Computer Programming. Many of us have had the opportunity to be
pleased by reading the charming booklet devoted to Surreal Numbers.
We know—and here I am going to fall [stumbled]—that Donald Knuth’s
favorite way to describe computer science is to say that it is the study
of algorithms. We share his opinion that the study of algorithms has
opened up a fertile vein of interesting new mathematical problems and
that it provides a stimulus for many areas of mathematics which have
been suffering from a lack of new ideas.
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My personal experience—the personal experience of a mathemati-
cian—says that, for every mathematician, there exists a personality who
[has] brought an extraordinarily great service to his field. Here we have
a rare case where, in that statement, the order of the quantifiers may be
reversed, maybe: There exists a personality who [has] brought a great
service, an extraordinarily great service, to every mathematician. Here
is my one-line proof: Donald Knuth—TgX.

Professor Knuth, in acknowledgement of your achievements in com-
puter science, in mathematics, as well as in computerized typography,
which has given the whole of the community an excellent tool for present-
ing scientific results, the Faculty of Mathematics and Physics of Charles
University [has] decided that you be awarded the Faculty’s Memorial
Medal. I am happy to make that presentation now. [wide prolonged
applause]

Obrazek 1: The Seal of Charles University

DEK: Well, this is a quite beautiful medal; I hope you can come and
look at it. “Universitas Carolina Pragensis”—so we all speak Latin;
maybe I should speak Latin today. [laughter]
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I don’t know much about the Czech language, but I’ve tried to learn
some of it. On many doors this week I see the word “Sem”. [laughter]
And then as I came up to this lecture hall today, there were many other
signs that said “TEX”. [laughter] So I thought we could have an espe-
cially powerful version of TEX [writes ‘SemTEX’ on the blackboard; more
laughter| but perhaps it’s dangerous; I don’t know. . ..

This morning I have no prepared lecture, but I want to say just what
you want to hear, so I want to answer your questions. This is a tradition
that I maintained in California: The very last session of every class that
I taught at Stanford was devoted to questions and answers. I told the
students they didn’t have to come to that class if they didn’t want to,
but if they came I would answer any question that they hoped to have
answered when they signed up for the class. I actually borrowed this
tradition from Professor [Richard] Feynmann at Caltech. And I decided
I would do it in my classes, too; it’s a wonderful idea that I recommend
to all professors—to have open-ended question and answer sessions.

I’ve recently made some home pages on the World Wide Web that
you can get via
http://www-cs-faculty.stanford.edu/ knuth
and there on those pages I have the answers to all frequently asked
questions. But today, you can ask me the unfrequently asked questions.
[laughter] By the way, I'll tell you one more joke and then we’ll get
started. Do you know what the home page is of OJ—O.J. Simpson—in
the United States? It’s “http colon slash slash slash backslash slash
escape”. [laughter]

Now, please ask me questions. [pause]

Well, if there are no further questions, ... [laughter]. You may ask in
Czech, and then someone will translate.

?: Maybe a question to start [with]. I learned TEX carefully, and I had
a problem when someone asked me to take the integral with tilde accent.
I found that maybe there isn’t one with TEX because you can’t specify
an italic correction to boxes.

DEK: The italic correction is ... With each character there’s a limited
amount of information that goes in the data structure for each charac-
ter, and so we have [drawing on blackboard] the height, the depth, the
width, and the italic correction. But those are the only numbers that
are allowed, and in mathematics mode, the italic correction is used in a
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different way from outside of mathematics. In mathematics mode, the
italic correction is actually used for subscripts; it’s the amount by which
you would bring the subscript to the left—otherwise, it would typeset
“P sub n” (P,) like this: P,.

The italic correction on the integral sign might even be another case
because the large operators use the italic correction to cover the spacing
between the lower limit and the upper limit. Anyway, there’s only one
number in there. If you want a special construction that demands many
more numbers, the only way I know is to make a special macro for that.
I would carry the information somewhere up in the TEX level, not in the
inside, not with the character. You would have to build a structure that
has this information in it. I don’t know how general a solution you need,
but certainly if you said the ... I can’t even remember the name now

. my goodness, how do you get the ... like the same mechanism by
which someone would take an equal sign and then put something over
it, like this. It’s defined in plain TEX by a macro ...

?: It’s something like \mathord and upper limits ... [he means
\buildrel]

DEK: I would build it up out of the primitives, but if you had different
integral signs, you would probably have to allow the person who specified
the font to ...

?7: T have a solution, but it is not a TEX solution: I used METAFONT to
produce special characters, which have the [...]

DEK: Yes, using METAFONT would be the ideal way to get the correct
artistic effect, but then everyone else has to get your METAFONT code
and compile your font. Just by a combination of boxes and glue, you
should be able to position the characters that you have. You could just
make a \vbox [drawing on blackboard] or a \vcenter of something or
other, and then you build the \hbox of ... with a kern and then a tilde
or so on. Otherwise, I don’t know any simple way of doing exactly
that balancing because it’s complicated by the visual proportions of the
spacing with integral signs—it gets really complicated to handle all cases.

My general philosophy with TEX was to try to have a system that
covers 99% of all cases easily [laughter]; and I knew there would always
be a residual number. But I felt that this residual would only be needed
by the people who really care about their papers, and then if they’re
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only spending 1% of the time on this, then they would enjoy feeling that
they had contributed something special by adding their little signature,
their special character to it. So, I didn’t try to do everything automati-
cally. I still believe that it’s worthwhile thinking about how to do more
automatically, but I don’t believe you ever get all the way there.

Dr. Karel Horak: I would be very interested in your way of think-
ing—when you started thinking about making TEX and the typesetting
system—when you realized that you also needed to produce some letters,
to have not only TEX but also METAFONT. Because—I don’t know too
much about all types [typefaces] of digital typography—but I think there
weren’t very many types which you could use with TEX, so probably you
started thinking about METAFONT, about something like that, from the
first?

DEK: Exactly.

I have to erase this beautiful calligraphy [laughter]. It’s too late now;
well, whoever did it can do it again later, but I need the board. It’s
gorgeous, although this should really be a different “A”. [laughter]

Let’s go back to April 1977. [writes on board] I sat down at a com-
puter terminal and started writing a memorandum to myself about what
I thought would be a good language for typesetting. And in May 1977, I
began working on fonts. This was going to be my sabbatical year, where
I would do no teaching through the end of 1977, and the beginning of
1978. T thought that I would write a typesetting system just for myself
and my secretary. [laughter] I had no idea that I would ever be see-
ing TEX on, for example, the tram signs in Brno [laughter] or by the
churches of the city, and so on. It was just for my own purposes, and I
had one year to do it. And I thought it would be easy. So, in May of
1977, I went to Xerox PARC, the place where the ideas of mouses and
windows and interfaces and so on were being worked on, and I knew that
they were playing with splines for letterforms. I saw Butler Lampson at
a computer terminal, and he was adjusting splines around the edges of
letters that he had magnified; so I thought, “good, I’ll make an arrange-
ment to work at Xerox PARC during my sabbatical year, and use their
cameras and make the type.”

I knew from the beginning that I wanted the type to be captured in a
purely mathematical form; I wanted to have something that would adapt
to technology as it kept changing, so that I would have a permanent
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mathematical description of the letters. Unfortunately, Xerox said, “Yes,
you’re welcome to use our equipment, but then we will own the designs,
they will be the property of Xerox.” I didn’t want any of this work to
be proprietary; I didn’t want people to have to pay to use it. ... A
mathematical formula is just numbers—why shouldn’t everybody own
these numbers?

So instead, I worked only at Stanford, at the Artificial Intelligence
Laboratory, with the very primitive equipment there. We did have televi-
sion cameras, and my publisher, Addison-Wesley, was very helpful—they
sent me the original press-printed proofs of my book, from which The
Art of Computer Programming had been made. The process in the 60s
that I wanted to emulate was interesting: They would first print with
metal type, Monotype, onto good paper, one copy. They made one copy
with the metal, then they photographed that copy and printed from
the photograph. They gave me that original copy from which they had
made the original photographs. So I could try putting the TV camera
on that, and go from the TV camera to a computer screen to copy the
letters. At that time, we could connect our display terminals to televi-
sion and movies on television; people were looking at the titles of movies,
and capturing the frames from the movies and then making type. They
would keep waiting for more episodes of Star Trek or something so that
we would have the whole alphabet; eventually we would get a title with
the letter “x” in it. That’s how we were trying to get type by means of
television at the time.

I thought it would be easy, but immediately I noticed that if I turned
the brightness control a very little bit, the letters would get much thicker.
There was a tremendous variation, so that what I would see on my
TV screen had absolutely no consistency between a letter that I did
on Monday and a letter that I did on Tuesday, the following day. One
letter would be fat and one letter would be thin, but it would be the
same letter because the brightness sensitivity was extremely crude. This
is still true now: If you look at a scanner and you change the threshold
between black and white, a small change in the threshold changes the
character of the letter drastically. So I couldn’t use TV.

For the next attempt, my wife made photographs of the pages and
then we took our projector at home and projected them down a long
hallway. On the wall I would try to copy what the letters were. But at
that point I realized that the people who had designed these typefaces
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actually had ideas in their mind when they were doing the design. There
was some logic behind the letters. For example, you have the letter ‘m’,
you have the letter ‘n’, you have an ‘i’ and an ‘I’, and I noticed that
the ‘m’ was 15 units, the ‘n’ was 10 units, and the ‘i’ was 5 units. Ahal
A pattern! The ‘I’ was 5 units, the ‘f” was 5 units, the ‘fi’ ligature was
10 units. So, if you cut off the tops of these letters, you would see an
exact rhythm of 5 units between stems. Great—there were regularities
in the design! That’s when it occurred to me that maybe I shouldn’t
just try to copy the letterforms, but I should somehow try to capture
the intelligence, the logic, behind those letterforms. And then I could
do my bold font with the same logic as the regular font.

The truth therefore is that in May 1977 I didn’t know what to do
about fonts; June 1977 is when I started to have the idea of METAFONT.

I spent the summer of 1977 in China, and I left my students in
California; I told them to implement TEX while I was gone. [laughter] I
thought it would be very easy; I would come home and they would have
TEX working, and then I could do the fonts. But when I got back, I
realized that I had given them an impossible task. They actually had
gotten enough of TEX running to typeset one character on one page, and
it was a heroic achievement, because my specifications were very vague.
I thought the specifications were precise, but nobody understands how
imprecise a specification is until they try to explain it to a computer.
And write the program.

When I was not in China—in June, the first part of July, and Septem-
ber, October, November—I spent most of my time making fonts. And
I had to, because there was no existing way to get a font that would
be the same on different equipment. Plenty of good fonts existed, but
they were designed specifically for each manufacturer’s device. There
was no font that would go to two devices. And the people at Xe-
rox PARC—primarily John Warnock—were still developing their ideas;
they eventually founded Adobe Systems about 1980 or so. Now, with
the help of many great designers, they have many beautiful fonts. But
that came later, about two or three years after I had an urgent need for
device-independent type.

My lecture to the American Math Society was scheduled for January
1978. The transcript of the lecture that I gave, the Gibbs Lecture to the
Society, shows the work that I did with fonts in 1977. It was a much
longer task than I ever believed possible. I thought it would be simple
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to make something that looked good—it was maybe six years before I
had anything that I really was satisfied with.

So, the first big ideas were to get fonts that would be machine inde-
pendent and work on many different computers, including future ones
that had not been invented, by having everything defined in mathemat-
ics. The second idea was to try to record the intelligence of the design.
I was not simply copying a shape, I also would specify that if part of the
shape changes, the other should change in a logical way. My goal was
to understand the designer’s intention, and not just copy the outcome
of the intention.

Well, I didn’t have TEX running until May of 1978—I didn’t have
TEX—I drew the fonts first. For the article, “Mathematical Typogra-
phy”, my talk to the American Math Society,! I made individual letters
about 4cm high and I pasted each one on a big sheet of paper and took
a photograph of that.

That’s a long answer. I hope I answered the question.

Dr. Karel Horak: I have another question about this system; it is,
when you started to learn typography, you had some knowledge before,
or you started in the process, learning more and more? Because my
experience with The TEXbook, and [that of] others also, is that there
is very much about typography. You can learn a lot about typography,
much more than some people who are doing typesetting on the profes-
sional level, using those windows mouse systems. They never can learn
from the books which are supplied with those systems.

DEK: Thank you. So, what was my background before 19777 When I
was in secondary school—like gymnasium—I had a part-time job setting
type (so-called) on what was known as a mimeograph machine. I'm not
sure what would be the equivalent here. On a mimeograph you had a
sort of blue gelatinous material. The typewriter typed into it and it
made a hole. I would also use a light table, and special pens, and try to
make music or designs on the mimeograph stencil. I had a summer job
where I would type, and then I would use my stylus to inscribe pictures
on the gel. So I knew a little bit about typography. This was not fine
printing, of course; it was very amateurish, but at least it gave me some
idea that there was a process of printing that I could understand. After

LBull. (N.S.) Amer. Math. Soc. 1 (1979), pages 337-372; republished in TEX and
METAFONT: New Directions in Typesetting, Bedford, MA: Digital Press, 1979.
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making the stencils, I would run the machine, and cut the paper, and so
on. I was doing this as a student.

Later, my father had a printing press in the basement of our house,
and he did work for the schools of Milwaukee; this was to save money
from going to the professional places. He would work for some architects
that were friends of ours, to make their specification documents. Also
in the schools, there would be a program for a concert, or graduation
ceremony, something like that, printing tickets for football games ... he
would do this in our basement. He started with a mimeograph machine,
then he upgraded to something called a VariTyper, which was marvelous,
because it had proportional spacing—some letters were wider than oth-
ers; the fonts were terrible, but we had this machine, and I learned how
to use it.

Still later, I started writing books, The Art of Computer Program-
ming. So, by 1977, I had been proofreading thousands of pages of galley
proofs. I certainly was looking at type. And you might say I was getting
ink in my blood.

But I also knew that engineers often make the mistake of not looking
at the traditions of the past. They think that they’ll start everything
over from scratch, and I knew that that was terrible. So actually, right
during April and May of 1977, when I was thinking about starting my
sabbatical year of typesetting, I took a trip with the Stanford Library
Associates, a group of book lovers from Stanford. We visited places in
Sacramento, California, where people had special printing presses. We
stopped at a typographic museum, which had a page from a Gutenberg
Bible, and so on. Everywhere we went on this tour, I looked intently at
all the letters that I saw. And I saw people’s collections of what they
felt was the finest printing.

At Stanford Library there is a wonderful collection of typographic
materials donated by a man named Gunst, who spent a lifetime collecting
fine printing. As soon as I got back from the library trip, I knew about
the Gunst collection, so I spent May and June reading the works of
Goudy and Zapf and everything I could find, back through history. First
of all, it was fascinating, it was wonderful, but I also wanted to make sure
that I could capture as well as possible the knowledge of past generations
in computer form.

The general idea I had at that time was the following. At the be-
ginning, when I was young, we had computers that could deal only with
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numbers. Then we had computers that knew about numbers and capital
letters, uppercase letters. So this greatly increased our ability to express
ourselves. Even in Volume 1 of The Art of Computer Programming when
I designed my MIX computer, I never expected that computers could do
lowercase letters. [laughter] The Pascal language was developed approx-
imately 1968, 1969; Pascal originally used only uppercase letters, and
parentheses, commas, digits, altogether 64 characters.

Next, in the early 1970s, we had lowercase letters as well, and com-
puters could make documents that looked almost like a typewriter. And
then along came software like the egn system of UNIX, which would
make documents that approached printing. You probably know that
troff and the egn system for mathematics were developed at Bell Labs.
This was an extension of a program that began at MIT in 1959 or 1960,
and it developed through a sequence of about five levels of improvement,
finally to egn in 1975.

So I knew that it was possible, all of a sudden, to get better and
better documents from computers, looking almost like real books. When
contemplating TEX I said, “Oh! Now it’s time to go all the way. Let’s not
try to approach the best books, let’s march all the way to the end—Ilet’s
do it!” So my goal was to have a system that would make the best books
that had ever been made, except, of course, when handmade additions
of gold leaf and such things are added. [laughter] Why not? It was time
to seek the standard for the solution to all the problems, to obtain the
very best, and not just to approach better and better the real thing.
That’s why I read all the other works that I could, so that I would not
miss any of the ideas. While reading every book I could find in the
Gunst collection, to see what they could tell me about typesetting and
about letterforms, I tried to say, “Well, how does that apply, how could
I teach that to a computer?” Of course, I didn’t succeed in everything,
but I tried to find the powerful primitives that would support most of
the ideas that have grown up over hundreds of years.

Now, of course, we have many more years of experience, so we can
see how it is possible to go through even many more subtle refine-
ments that I couldn’t possibly have foreseen in 1980. Well, my project
took more than one year, and I had more than one user at the end.
The subsequent evolution is described in my paper called “The Errors
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of TREX”, and the complete story after 1978 is told in that paper.?

In 1980, I was fortunate to meet many of the world leaders in ty-
pography. They could teach me, could fill in many of the gaps in my
knowledge. Artisans and craftsmen usually don’t write down what they
know. They just do it. And so you can’t find everything in books; I
had to learn from a different kind of people. And with respect to type,
the interesting thing is that there were two levels: There was the type
designer, who would draw, and then there was the punchcutter, who
would cut the punches. And the type designer would sometimes write
a book, but the punchcutter would not write a book. I learned about
optical illusions—what our eye thinks is there is not what’s really on the
page. And so the punchcutter would not actually follow the drawings
perfectly, but the punchcutter would distort the drawings in such a way
that after the printing process was done and after you looked at the
letter at the right size, what you saw was what the designer drew. But
the punchcutter knew the tricks of making the right distortions.

Some of these tricks are not necessary any more on our laser printers.
Some of them were only for the old kind of type. But other tricks were
important, to avoid blots of ink on the page and things like that. After
I had done my first work on METAFONT, I brought Richard Southall to
Stanford; he had been working at Reading University with the people
who essentially are the punchcutters. He gave me the extra knowledge
that I needed to know. For example, when stems are supposed to look
exactly the same, some of them are a little bit thinner, like the inside
of a ‘p—you don’t want it to be quite as thick, you want it to be a
little thinner; then, after you have the rest of the letter there, the light-
ened stem will look like it was correct. Richard taught me that kind of
requirement. I learned similar things from Matthew Carter, Hermann
Zapf, Chuck Bigelow, Gerard Unger, and others.

But we had very primitive equipment in those days, so that the fonts
that we could actually generate at low resolution did not look profes-
sional. They were just cheap approximations of the fine type. Stanford
could not afford an expensive typesetting machine that would realize our
designs at the time. Now I'm so happy that we have machines like the

2Software—Practice and Ezperience 19 (1989), pages 607-681. Reprinted with
additional material in Literate Programming (CSLI Publications, Stanford, 1992, and
Cambridge University Press), pages 243-339.
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LaserJet 4, which make my type look the way I always wanted it to look,
on an inexpensive machine.

?7: Now that PostScript is becoming so widely used, do you think it is
a good replacement for METAFONT—I mean, good enough? Right now,
we can use TEX and PostScript ...

DEK: The question is, is PostScript a good enough replacement for
METAFONT?

I believe that the available PostScript fonts are quite excellent quality,
even though they don’t use all of the refinements in METAFONT. They
capture the artwork of top-quality designs. The multiple master fonts
have only two or three parameters, while Computer Modern has more
than sixty parameters; even with only two or three it’s still quite good.
The Myriad and Minion fonts are excellent.

I'm working now with people at Adobe, so that we can more easily
substitute their multiple master fonts for the fonts of public-domain TEX
documents. The goal is to make the PDF files smaller. The Acrobat
system has PDF files which are much larger—they’re ten times as big as
dvi files, but if you didn’t have to download the fonts, they would only
be three times as large as the dvi files. PDF formats allow us search
commands and quite good electronic documents. So I'm trying to make
it easier to substitute the multiple master fonts. They still aren’t quite
general enough. I certainly like the quality there.

Adobe’s font artists, like Carol Twombly and Robert Slimbach, are
great; I was just an amateur. My designs as they now appear are good
enough for me to use in my own books without embarrassment, but I
wouldn’t mind using the other ones. Yes, I like very much the fonts that
other designers are doing.

Asking an artist to become enough of a mathematician to understand
how to write a font with 60 parameters is too much. Computer scien-
tists understand parameters, the rest of the world doesn’t. Most people
didn’t even know the word ‘parameters’ until five years ago—it’s still a
mysterious word. To a computer person, the most natural thing when
you’re automating something is to try to show how you would change
your program according to different specifications. But this is not a
natural concept to most people. Most people like to work from a given
set of specifications and then answer that design problem. They don’t
want to give an answer to all possible design specifications that they
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might be given and explain how they would vary their solution to each
specification. To a computer scientist, on the other hand, it’s easy to
understand this kind of correspondence between variation of parameters
and variation of programs.

In the back?

Lada Lhotka: I have a problem for you. [question about structured
programming]

DEK: I was talking with Tony Hoare, who was editor of a series of
books for Oxford University Press. I had a discussion with him in ap-
proximately ... 1980; I'm trying to remember the exact time, maybe
1979, yes, 1979, perhaps when I visited Newcastle? I don’t recall exactly
the date now. He said to me that I should publish my program for TEX.?

As I was writing TEX I was using for the second time in my life
ideas called “structured programming”, which were revolutionizing the
way computer programming was done in the middle 70s. I was teaching
classes and I was aware that people were using structured programming,
but I hadn’t written a large computer program since 1971. In 1976 I
wrote my first structured program; it was fairly good sized—maybe, I
don’t know, 50,000 lines of code, something like that. (That’s another
story I can tell you about sometime.) This gave me some experience
with writing a program that was fairly easy to read. Then when I started
writing TEX in this period (I began the implementation of TEX in Oc-
tober of 1977, and I finished it in May 78), it was consciously done with
structured programming ideas.

Professor Hoare was looking for examples of fairly good-sized pro-
grams that people could read. Well, this was frightening. This was a
very scary thing, for a professor of computer science to show someone a
large program. At best, a professor might publish very small routines as
examples of how to write a program. And we could polish those until ...
well, every example in the literature about such programs had bugs in it.
Tony Hoare was a great pioneer for proving the correctness of programs.
But if you looked at the details ... I discovered from reading some of the
articles, you know, I could find three bugs in a program that was proved

3¢T looked up the record when I returned home and found that my memory was
gravely flawed. Hoare had heard rumors about my work and he wrote to Stanford
suggesting that I keep publication in mind. I replied to his letter on 16 November
1977—much earlier than I remembered.” —D. Knuth
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correct. [laughter] These were small programs. Now, he says, take my
large program and reveal it to the world, with all its compromises. Of
course, I developed TEX so that it would try to continue a history of
hundreds of years of different ideas. There had to be compromises. So I
was frightened with the idea that I would actually be expected to show
someone my program. But then I also realized how much need there
was for examples of good-sized programs, that could be considered as
reasonable models, not just small programs.

I had learned from a Belgian man (I had met him a few years earlier,
someone from Liege), and he had a system—it’s explained in my paper
on literate programming.* He sent me a report, which was 150 pages
long, about his system—it was inspired by “The spirit in the machine”.
His 150-page report was very philosophical for the first 99 pages, and on
page 100 he started with an example. That example was the key to me
for this idea of thinking of a program as hypertext, as we would now say
it. He proposed a way of taking a complicated program and breaking
it into small parts. Then, to understand the complicated whole, what
you needed is just to understand the small parts, and to understand the
relationship between those parts and their neighbors.

In February of 1979, I developed a system called DOC and UNDOC ...
something like the WEB system that came later. DOC was like WEAVE and
UNDOC was like TANGLE, essentially. I played with DOC and UNDOC and
did a mock-up with a small part of TEX. I didn’t use DOC for my own
implementation but I took the inner part called getchar, which is a fairly
complicated part of TEX’s input routine, and I converted it to DOC. This
gave me a little 20-page program that would show the getchar part of
TEX written in DOC. And I showed that to Tony Hoare and to several
other people, especially Luis Trabb Pardo, and got some feedback from
them on the ideas and the format.

Then we had a student at Stanford whose name was Zabala—actually
he’s from Spain and he has two names—but we call him Inaki; Ignacio is
his name. He took the entire TEX that I’d written in a language called
SAIL (Stanford Artificial Intelligence Language), and he converted it
to Pascal in this DOC format. TEX-in-Pascal was distributed around the
world by 1981, I think. Then in 1982 or 1981, when I was writing TEX82,

4Pjerre Arnoul de Marneffe, Holon Programming. Univ. de Liege, Service
d’Informatique (December, 1973).
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I was able to use his experience and all the feedback he had from users,
and I made the system that became WEB. There was a period of two
weeks when we were trying different names for DOC and UNDOC, and the
winners were TANGLE and WEAVE. At that time, we had about 25 people
in our group that would meet every Friday. And we would play around
with a whole bunch of ideas and this was the reason for most of the
success of TEX and METAFONT.

Another program I wrote at this time was called Blaise, because it
was a preprocessor to Pascal. [laughter]

Dr. Petr Olsak: I have two questions.

What is your opinion of I#TEX, as an extension of TEX at the macro
level? I think that TEX was made for the plain TEX philosophy, which
means that the user has read the The TEXbook ... [laughter] while A TEX
is done with macros, and takes plain TgX as its base. And the second
question: Why is TEX not widely implemented and used in commercial
places. They use only mouse and WY SIWY G-oriented programs.

DEK: The first question was, what do I think about EXTEX?

I always wanted to have many different macro packages oriented to
different classes of users, and IXTEX is certainly the finest example of
these macro packages. There were many others in the early days. But
Leslie Lamport had the greatest vision as to how to do this. There’s also
AmS-TEX, and the mathematicians used Max Diaz’s macros—I think it
might have been called MaxTEX or something—in the early days before
we had WTEX. Mike Spivak and Leslie Lamport provided very important
feedback to me on how I could improve TEX to support such packages.
I didn’t want to ... I like the idea of a macro system that can adapt
to special applications. I myself don’t use IATEX because I don’t have
time to read the manual. [laughter] XTEX has more features than I need
myself, in the way I do things. Also, of course, I understand TEX well
enough that it’s easier for me not to use high-level constructions beyond
my control.

But for many people it’s a simpler system, and it automates many of
the things that people feel naturally ought to be automated. For me, the
things that it automates are largely things that I consider are a small
percentage of my total work. It doesn’t bother me that I hand tune my
bibliography, but it bothers other people a lot. I can understand why a
lot of people prefer their way of working.

229



Also, when you're writing in a system like A TEX you can more easily
follow a discipline that makes it possible for other programs to find
the structure of your document. If you work in plain TEX, you can
be completely unstructured in your approach and you can defeat any
possible process that would try to automatically extract bibliographic
entries and such things from your document. If you restrict yourself to
some kind of a basic structure, then other processes become possible.
So that’s quite valuable. It allows translation into other structures,
languages and so on.

But I use TEX for so many different purposes where it would be much
harder to provide canned routines. IXTEX is at a higher level; it’s not
easy to bend it to brand-new applications. Very often I find that, for the
kind of things that I want to do, I wake up in the morning and I think
of a project ... or my wife comes to me and says, “Don, can you make
the following for me?” So I create ten lines of TEX macros and all of a
sudden I have a new language specifically for that kind of a document.
A lot of my electronic documents don’t look like they have any markup
whatsoever.

Now, your second question, why isn’t TEX used more in commercial
publication? In fact, I was quite pleasantly surprised to see how many
commercial publishers in the Czech Republic are using TEX. Thursday
night, I saw three or four Czech-English dictionaries that were done with
TEX, and you know it’s being used for the new Czech encyclopedia. And
Petr Sojka showed me an avant garde novel that had been typeset with
TEX with some nice tricks of its own very innovative page layout. In
America, it’s used heavily in legal publications, and behind the scenes
in lots of large projects.

I never intended to have a system that would be universal and used
by everybody. I always wanted to write a system that would be used for
just the finest books. [laughter] Just the ones where the people had a
more difficult than ordinary task, or they wanted to go the extra mile to
have excellent typography. I never expected that it would compete with
systems that are for the masses.

I’'m not a competitive person, in fact. It made me very happy to think
that I was making a system that would be primarily for mathematics.
As far as I knew, there wasn’t anybody in the world who would feel
offended if I made it easier to typeset mathematics. Printers considered
this to be “penalty copy”, and it was something that they did only
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grudgingly. They charged a penalty for doing this extra horrible work,
to do mathematics. I never expected that I would be replacing systems
that are used in a newspaper office or anything like that. It turned out
that after I got going, we found we could make improvements ... in
one experiment we re-typeset two pages of Time magazine, to show how
much better it would be if they had a good line-breaking algorithm. But
I never expected when I began that such magazines would ever use what
I was doing because, well, it was a billion-dollar industry and I didn’t
want to put anyone out of work or anything.

So it was very disturbing to me in the early 80s when I found there
was one man who was very unhappy that I invented TEX, because he
had worked hard to develop a mathematical typesetting system that he
was selling to people, and he was losing customers. So he wrote to the
National Science Foundation in America, saying, “I’'m a taxpayer and
you’re using my tax money to put me out of business.” This made me
very unhappy. I thought everything I was doing was for everybody’s
good. And here was a person I'd obviously hurt. But I also thought
that I still should make TEX available to everyone, even though it had
been developed with some help from the government. I don’t think the
government should give money only to things that are purely academic
and not useful.

Yes?

?7: T have a question about the usage of your typographic programs in
commercial institutions like DTP studios and so on. I'd like to ask about
using parts of the TEX source. You made clear that the programmers
were free to incorporate parts of the TEX source into their own programs.
There are some remarkable examples of this, do you know.

DEK: That question came up also last summer when I had a question
and answer session at the TUG meeting in Florida.® I thought it would
be fairly common to have special versions of TEX. I designed TEX so
that it has many hooks inside; you can write extensions and then have
a much more powerful TEX system readily adapted.

I guess I was thinking that every publishing house using TEX would
have an in-house programmer who would develop a special version of
TEX if they wanted to do an edition of the Bible, if they wanted to do
an Arabic-to-Chinese dictionary or something. If they were doing an

5TUGboat 17(1) (1996), pages 7—22.
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encyclopedia, they could have their own version of TEX that would be
used for this application.

A macro language is Turing-complete—it can do anything—but it’s
certainly silly to try to do everything in a high-level language when
it’s so easy to do it at the lower level. Therefore I built in hooks to
TEX and I implemented parts of TEX as demonstrations of these hooks,
so that a person who read the code could see how to extend TEX to
other things. We anticipated certain kinds of things for chemistry or
for making changebars that would be done in the machine language for
special applications.

Certainly, if I were a publishing house, if I were in the publishing
business myself, I would have probably had ten different versions of TEX
by now for ten different complicated projects that had come in. They
would all look almost the same as TEX, but no one else would have this
program—they wouldn’t need it, they’re not doing exactly the book that
my publishing house was doing.

That was what I thought would occur. And certainly, there was a
point in the middle 80s when there were more than a thousand people in
the world that knew the TEX program, that knew the intricacies of the
TEX program quite well. They had read it, and they would have been
able to make any of these extensions if they wanted. Now I would say
that the number of people with a working knowledge of TEX’s innards is
probably less than a thousand, more than a hundred. It hasn’t developed
to the extent that I expected.

One of the most extensive such revisions is what I saw earlier this
week in Brno—a student whose name is Thanh,® I think, who has a
system almost done that outputs PDF format instead of dvi format.
If you specify a certain flag saying \PDFon, then the output actually
comes out as a file that an Acrobat reader can immediately read. I
also expected that people would go directly to PostScript; that hasn’t
happened yet as far as I know.

No one has done a special edition of the Bible using TEX in the way
I expected. There were some extensions in Iceland; I don’t remember if
they did it at the higher level—I think they did it mostly at the macro
level, or maybe entirely.

6Han The Thanh; see Petr Sojka, Han The Thanh and Jiii Zlatuska, “The Joy of
TEX2PDF—Acrobatics with an alternative to DVI format”, TUGboat 17(2) (1996).
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Anyway, I made it possible to do very complicated things. When you
have a special application, I was always expecting that you would want
to have a specially tuned program there because that’s where it’s easiest
to do these powerful things.

?7: I want to ask which features of TEX were in the first version—for
example, line-breaking, hyphenation, and macro processing—if all these
things were in the first version?

DEK: The very first version was designed in April 1977. I did have
macros and the algorithm for line-breaking. It wasn’t as well developed,;
I didn’t have all the bells and whistles like \parshape at that time,
but from the very beginning, from 1977 on, I knew I would treat the
paragraph as a whole, not just line by line. The hyphenation algorithm
I had in those days was not the one that we use now; it was based on
removing prefixes and suffixes—it was a very peculiar method, but it
seemed to catch about 80% of the hyphens. I worked on that just by
looking at the dictionary: I would say, the word starts with “anti”, then
put a hyphen after the “i”; and similarly at the end of the word. Or
if you have a certain combination of letters in between, in the middle,
there were natural breaks. I liked this better than the troff method,
which had been published. The hyphenation algorithm is described in
the old TEX manual, which you can find in libraries.”

Now, you said the line-breaking, hyphenation, macros, ... I devel-
oped the macro language in the following way. I took a look at Volume 2
of The Art of Computer Programming and I chose representative parts
of it. I made a mock-up of about five pages of that book, and said, “How
would I like that to look in a computer file?” And that was the whole
source of the design.

I stayed up late one night and created TEX. I went through Vol-
ume 2 and fantasized about natural-looking instructions—here I'll say
“backslash algorithm”, and then I'll say “algorithm i”, and then I’ll say
“algstep”, you know. This gave me a little file that represented the way
I wanted the input to look for The Art of Computer Programming. The
file also included some mathematical formulas. It was based on the idea
of eqn; the troff language had shown me a way to represent mathematics
that secretaries could learn easily. And that was the design. Then I had
to implement a macro language to support those features.

7"TEX and METAFONT: New Directions in Typesetting (cited in footnote 1).
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The macro language developed during 1978, primarily with the in-
fluence of Terry Winograd. Terry was writing a book on linguistics, a
book on English grammar. He wanted to push macros much harder than
I did, and so I added \xdef and fancier parameters for him.

The hyphenation algorithm we have now was Frank Liang’s Ph.D.
research. He worked with me on the original hyphenation method, and
his experience led him to discover a much better way, which can adapt
to all languages—I mean, to all western languages, which are the ones
that use hyphens.

As far as the spacing in mathematics is concerned, I chose three
standards of excellence of mathematical typesetting. One was Addison-
Wesley books, in particular The Art of Computer Programming. The
people at Addison-Wesley, especially Hans Wolf, their main compositor,
had developed a style that I had always liked best in my textbooks in
college. Secondly, I took Acta Mathematica, from 1910 approximately;
this was a journal in Sweden ... Mittag-Lefller was the editor, and his
wife was very rich, and they had the highest budget for making quality
mathematics printing. So the typography was especially good in Acta
Mathematica. And the third source was a copy of Indagationes, the
Dutch journal. There’s a long fine tradition of quality printing in the
Netherlands, and I selected an issue from 1950 or thereabouts, where
again I thought that the mathematics was particularly well done.

I took these three sources of excellence and I looked at all the math-
ematics formulas closely. I measured them, using the TV cameras at
Stanford, to find out how far they dropped the subscripts and raised the
superscripts, what styles of type they used, how they balanced fractions,
and everything. I made detailed measurements, and I asked myself,
“What is the smallest number of rules that I need to do what they were
doing?” I learned that I could boil it down into a recursive construction
that uses only seven types of objects in the formulas.

I'm glad to say that three years ago, Acta Mathematica adopted TEX.
And so the circle has closed. Addison-Wesley has certainly adopted TEX,
and I’'m not sure about the Dutch yet—I'm going to visit them next
week. [laughter] But anyway, I hope to continue the good old traditions
of quality.

I have to call on people who haven’t spoken. George. ..

Jifi Vesely: I have a question. You are asked every time carefully
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regarding all suggestions and things like that for improvements. Once I
was asked about the possibility to make a list of all hyphenated words in
the book. I was not able to find in your book a way to do this. I would
like to know something about your philosophy what to include and what
not to include. What would be in that special package, and what would
be in TEX?

DEK: The question is, what is the philosophy that I use to try to say
what should be a basic part of TEX and what should be harder to do
or special, or something like that. Of course, these decisions are all
arbitrary. I think it was important, though, that the decisions were all
made by one person, even though I'm not ... I certainly make a lot of
mistakes. I tried the best to get input from many sources, but finally
I take central responsibility to keep some unity. Whenever you have a
committee of people designing a system, everyone in the committee has
to feel proud that they have contributed something to the final language.
But then you have a much less unified result because it reflects certain
things that were there to please each person. I wanted to please as many
people as I could but keep unity. So for many years we had a weekly
meeting for about two hours every Friday noon, and we had visitors from
all over the world who would drop in. We would hear their comments
and then we would try to incorporate the ideas that we heard during
that time.

Now you ask specifically about why don’t we have an easy way to
list all the hyphenations that were made in the document. It sounds
like a very nice suggestion, which I don’t recall anyone raising during
those weekly meetings. The words that actually get hyphenated, the
decision to do that is made during the hpack routine, which is part of the
line-breaking algorithm. But the fact that a hyphenation is performed
by hpack doesn’t mean that it’s going to appear in the final document,
because you could discard the box in which this hyphenation was done.

It’s very easy in TgX to typeset something several times and then
choose only one of those for the actual output. So, to get a definitive
representative of the hyphenation, you’d have to catch it in the output
routine, where the discretionary had appeared. This would be easy to
do now in a module specially written for TEX. I would say that right
now, in fact, you could get almost exactly what you want by writing a
filter that says to TEX “Turn on all of the tracing options that cause it to

235



print, to give the page contents.” Then a little filter program would take
the trace information through a UNIX pipe and it would give you the
hyphenated words. It would take an afternoon to write this program,
maybe two afternoons ... and a morning. [laughter]| You could get that
now, but it was not something that I can recall I ever debated whether
or not I should do at the time we were having these weekly discussions
on TEX.

My paper on “The errors of TEX” has the complete record of all the
changes that were made since 1979, with dates, and with references to
the code, exactly where each change appears. And so you can see the
way the evolution was taking place. Often the changes would occur as I
was writing The TEXbook and realizing that some things were very hard
for me to explain. I would change the language so it would be easier to
explain how to use it. This was when we were having our most extensive
meeting with users and other people in the group as sources of ideas; the
part of the language I was writing about was the part that was changing
at the moment.

During 1978, I myself was typesetting Volume 2, and this led natu-
rally to improvements as I was doing the keyboarding. In fact, improve-
ments occurred almost at a steady rate for about 500 pages: Every four
pages I would get another idea how to make TEX a little better. But the
number of ways to improve any complicated system is endless, and it’s
axiomatic that you never have a system that cannot be improved. So
finally, I knew that the best thing I could do would be to make no more
improvements—this would be better than a system that was improving
all the time.

In fact, let me explain. As I was first developing TEX at the Stanford
Artificial Intelligence Laboratory, we had an operating system called
WAITS, which I think is the best that the world has ever seen. Four
system programmers were working full time making improvements to
this operating system. And every day that operating system was getting
better and better. And every day it was breaking down and unusable.

In fact I wrote the first draft of The TgXbook entirely during down-
time. I would take my tablet of paper to the Artificial Intelligence Lab-
oratory in the morning and I would compute as long as I could. Then
the machine would crash, and I would write another chapter. Then the
machine would come up and I could type a little bit and get a little
more done. Then, another hang up; time to write another chapter. Our
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operating system was always getting better, but I couldn’t get much
computing done.

Then the money ran out; three of the programmers went to Lawrence
Livermore Laboratory and worked on a new operating system there. We
had only one man left to maintain the system, not to make any more
improvements. And it was wonderful! [laughter] That year, I could be
about as productive as anyone in the world.

So I knew that eventually I would have to get to the point where
TEX would not anymore improve. It would be steady and reliable, and
people would understand the warts it had ... the things that it doesn’t
do.

I still believe it’s best to have a system that is not a moving target.
After a certain point, we need something that is stable, not changing at
all. Of course, if there’s some catastrophic scenario that we don’t want
ever to happen, I still change TEX to avoid potential disasters. But I
don’t put in nice ideas any more.

Of course, there are other people working on extensions to TEX that
will be useful for another generation. And they will also be well advised
at a certain point to say “Now we will stop, and not change our system
any more.” Then there will be a chance for another group later.

Dr. Karel Horak: I'd like to ask about the idea of the italic font in
mathematics. I never saw other textbooks that use different fonts for
italics in text and in mathematics, so I'm asking if it’s your own idea or
if it comes also from these three sources?

DEK: That’s right. I didn’t find in any of the other books the idea of
having a text italic and a math italic. I wanted the math italic to look
as beautiful as possible, and I started with that. But then I found that
the text italic was not as good, so I had METAFONT and it was easy
to get text italic that would look better. If I made the text italic good,
then the math would not position the subscripts and the superscripts as
well.

It’s partly because of what I explained before—TEX has only four
numbers to go with every character. Printers, in fact, in the old days,
had only three numbers; they didn’t have the italic correction. So they
couldn’t do even that much automatically; the better printers adjusted
mathematical spacing by hand. But italic now, the italic fonts of today
by all the font designers are much better than they used to be. We've
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seen a great improvement in italic typography during the last ten, fif-
teen years. In fact, if you read older books you’ll sometimes say, “How
could anybody read this italic?”, or “Why did they accept such peculiar
spacing?”, but it was based on the constraints of metal type. The whole
idea of italic correction was not in any other book, but it was necessary
for me to get the spacing that I wanted.

When I showed type designers mathematical formulas, they could
never understand why mathematicians want italic type in their formu-
las. It seems you’re combining a roman 2 with an italic . And they
said, “Wouldn’t the positioning be so much simpler if you had a reg-
ular, non-sloped font in mathematics?” And I think it was Jan van
Krimpen, who worked with a Nobel Prize physicist in the Netherlands,
in Haarlem—what was his name?® I think he was the second person to
receive the Nobel Prize in physics; he died in the 20s—anyway he and
van Krimpen were going to develop a new font for mathematics in the
Netherlands, and it wasn’t going to have italics for mathematics. It was
going to be unified between the Greek letters and other symbols that
mathematicians wanted. But the project stopped because the physicist
died; van Krimpen finished only the Greek, which became fairly well
used.

Several other font designers have visited Stanford. When they looked
at mathematics, they said, “Well, why don’t you use a non-sloping font?”
Hermann Zapf made a proposal to the American Mathematical Society
that we would create a new typeface for mathematics which would in-
clude the Fraktur alphabet, and Greek, and script, and special charac-
ters, as well as ordinary letters. One key idea was that it would not have
sloped characters, so that = would be somehow straight up and down.
Then it should be easier to do the positioning, the balancing. Hermann
created a series of designs, and we had a large committee of mathemati-
cians studying the designs and commenting on them and tuning them.

This font, however, proved to be too radical a change for mathemati-
cians. I’ve seen mathematicians actually writing their documents where
they will write an x slanted twice as much—I mean, they make it look
very italic; it looks like a mathematical letter to them. So after 300
years of seeing italic math in print, it’s something that we feel is right.

81t was H.A. Lorentz. See John Dreyfus, The Work of Jan van Krimpen (London:
Sylvan Press, Museum House, 1952), page 28.
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There are maybe two dozen books printed, well, maybe more, maybe a
hundred, printed with the AMS Euler font, but most mathematicians
think it’s too different.

I find now that the Euler Fraktur font is used by almost everyone.
In Brno, I saw Euler Roman used as a text font for a beautiful book, a
translation of Durer’s Apocalyse in Czech. I also saw it a few days ago in
some class notes. Once, when I was in Norway, I noticed that everyone’s
workstation was labeled with the workstation’s name in AMS Euler,
because people liked it. It’s a beautiful font, but it hasn’t been used as
the typeface for mathematics in a large number of books.

Dr. Karel Horak: If there are no other questions, I would thank Pro-
fessor Knuth very much for this session. [wide prolonged applause]

DEK: Thank you all for excellent questions.

Dr. Karel Horak: [Closing comments in Czech.]

Vizitky v ETpXu

I JOSEF BARAK I

Vizitky, ¢ili navstivenky, se staly v poslednich letech béznym doplitkem.
Jejich navrhem a vyrobou se zabyva mnoho firem. Vizitka navrzena fir-
mou je vSak jednak pomérné drahd (cca 1,50 K¢ a vice za kus), jednak
si nelze objednat mensi sérii nez padesat kusi (a pokud ano, je Uéto-
véan piiplatek). Navic se pfedstava ndvrhéafe nemusi vzdy zcela shodovat
s predstavou zakaznika.

Po zvazeni vsech vyse uvedenych divodi jsem se rozhodl, ze budu
vizitky sobé€ i svym znamym vyrabét sam. Protoze i vizitka by méla
splnovat urcita esteticka kritéria a protoze se jiz néjakou dobu zaby-
vam TpXem, presnéji feceno I4TEXem, byla volba vhodného programu
jednoznacna.

Vzhledem k tomu, Ze mam pristup k Internetu, nejdfive ze vSeho jsem
se pidil po vhodném makru, které by vyrobu vizitek néjak ulehcilo a zau-
tomatizovalo. Moje snaha byla ¢4ste¢né ispésnd, nebot jsem nalezl balik
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BUSCARD.ZIP! od Rudy Blazka. V souboru CARDS.TEX obsahuje makro,
pomoci néhoz lze pomérné snadno vytvorit deset vizitek (dva sloupce po
péti) na jeden list papiru, a to vetné ofezovych znacek. Pro lepsi na-
vrh je zde také moznost nechat si zobrazit vizitky véetné rameckd okolo
nich, tj. v prohliZeci 1épe vidime, jak bude hotova vizitka vypadat. Tisk
vizitek i s rdmecky by vsak nebyl vhodny, proto lze zobrazeni ramecka
vypnout.

Vyzkousel jsem demonstra¢ni soubor a poté se pustil do vytvareni
vlastnich vizitek a také vizitek pro své znamé. Zde jsem vSak narazil na
nékolik omezeni:

je pocitano se standardni velikosti papiru 8,5 x 11 palci

velikost jedné vizitky je dosti nestandardni (8,7 x 5,1 cm)

nelze pohodlné vlozit obrazek (logo apod.)

v demonstra¢nim souboru ani nikde jinde neni zminka o zptsobu
vkladani ¢arové grafiky (rdmecky, linky apod.)

e nelze kromé adresy zaméstnani a soukromé vytisknout jesté adresu
t¥eti, coz je v nékterych ptipadech také potiebné (1ékaf, ktery ma
ordinace na vice mistech apod.)

Rozhodl jsem se tedy makro upravit podle svych potieb. Odstranil jsem
v8echny vyse uvedené nedostatky (i kdyZ mozna ne vzdy nejefektnéjsim
zplusobem), a protoZe se domnivam, Ze by takto upravené makro vyuzilo
vice lidi, rozhodl jsem se dat jej k dispozici vefejnosti.

Upravené makro se (i s novym demonstra¢nim souborem a kratkym
popisem) nachdzi v baliku VIZITKY.ZIP2. Vlastni makro je ve dvou va-
riantach — v souboru A4CARDS. TEX pro klasickou vizitku se dvéma adre-
sami a v souboru A4CARDS3.TEX pro vizitku se tfemi adresami (vice se
jich na vizitku daného rozméru nevejde).

Rozdily oproti makru puvodnimu:

Makro v souboru A4CARDS. TEX:
o standardni velikost papiru je nyni A4
e jako velikost vizitky byla zvolena nejbéznéjsi 9 x 5 cm

1|§t2://ft2.mun1 .cz/pub/tex/local/styles/packages/buscard.zip
2Etp: //Ttp.cstug.cz/pub/tex/local/cstug/barak/vizitky/vizitky.zip
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e byla doplnéna makra \vlozobr a \jenobr pro praci s obrazky ve
formatu PCX
e vse bylo zdokumentovano v novém demo souboru, a to véetné po-
uziti novych maker, moznosti vkladani carové grafiky apod.
Makro v souboru A4CARDS3.TEX:
e shodné s pfedchozim a navic s moznosti tisku tii adres (nebo ja-
kychkoliv informaci ve tfech sloupcich)

Nevyhody upravenych maker:

e jsou podporovany obrazky ve forméatu PCX (s vyuzitim piikazu
\special), z ¢ehoz vyplyva uréitd zavislost jak na konkrétni im-
plementaci TEXu, tak i na typu pocitace — vSe bylo odzkouseno
pro (JIEX na PC s MS-DOSem; nehodlame-li moznosti vkladani
obrazkl vyuzit, méla by byt funkénost makra neomezena

e je podporovan predev§im IWTEX (definice je pomoci \newcommand
apod.), coZ vychazi jiz z pltivodniho makra; patficnd tprava do
plainTEXu by vsak neméla byt problémem

Popis souboru baliku VIZITKY.ZIP

o A4CARDS.TEX — upravené a rozsifené makro

e A4CARDS3.TEX — stejné jako vyse uvedené, ale navic s moznosti
tisku adres ve tfech sloupcich
VIZITKY.TEX — demonstra¢ni soubor pro A4CARDS.TEX
VIZITKY3.TEX — dtto pro A4CARDS3.TEX
o VIZITKY.DOC — kratky popis ve formatu ASCII v cestiné v ko-
dovani Kamenickych
LOGO.PCX — obrazek vyuzivany v demonstrac¢nich souborech

Tisk

je v tomto pripadé nejvétsim kamenem turazu. Na bézné laserové tis-
kérné lze totiz tisknout jen na bézny (tj. mékky) papir, coz pro vizitky
neni zrovna nejvhodnéjsi. Tento problém lze ovSem feSit dvéma zpusoby:

1. tisknout na bézny papir a pak si vSe nechat zkopirovat na papir
tvrdy (v takovém piipadé pak stoji deset vizitek néco kolem 6 K¢&)

nebo 1épe
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2. nékde sehnat laserovou tiskarnu, kterd pfimo umozinuje tisk na
vhodny papir, provést tisk na disketu do souboru .HP, popf. .PS
a nechat si tento soubor vytisknout

Prvni zptisob je ponékud méné vhodny proto, ze pti kopii miize do-
jit k ¢astecnému zhorSeni kvality vysledku. Dle mych zkuSenosti vSak
i vizitka vytisknuta v rozliSeni 300 dpi a nasledné zkopirovana vypada
velmi pfijatelné (nesmi se zde ovSem vyskytovat extrémné malé pismo,
jemnd grafika apod.). Ke druhému zpiisobu bych mél jesté nésledujici
poznamku: prineseme-li disketu se souborem .HP nebo .PS na pocitac
s vhodnou tiskdrnou, na némz ale neni nainstalovan TgX, nejjednodusseji
provedeme tisk piikazem MS-DOSu: copy soubor PRN /B

Diilezité je uvést parametr /B, coz znaci binarni kopii. V tom pii-
padé se do tiskarny posle vSe, bez ohledu na pripadné znaky EOF a jim
podobné.

Preji vSem tvircim vizitek v TEXu mnoho tspéchii.

Josef Bardk
xbarak00@kpuve.fee.vutbr.cz

Recenze knihy ,, Typograficky systém TEX“

I ANTONIN STREJC I

Nazev: Typograficky systém TpX

Autor: RNDr. Petr Olsdk

Pocet stran: 270

Vydalo: Ceskoslovenské sdruzeni uZivateli TpXu
Vyddni: pronid

Cena: 80 K¢ pro cleny sdruzeni, 150 K¢ pro ostatni

Kdyz pred ¢asem Petr Olsak ohlasil dokonceni své knihy o TEXu,
pfijal jsem tuto zpravu s velkou radosti. Koneéné budeme mit (rozu-
mé&j my Cesi a Slovéci) stravitelngjsi studijni materidl o TEXu, nez pro
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mnohé pfece jen neptilis dietni pané Knuthtiv TgXbook. Docela rad jsem
v duchu prehanél a pohraval si s idealistickou predstavou, jak se wokenni
a mysi otroci za¢nou prevracet v TEXperty, sem tam mezi nimi uzraje
i néjaky ten wizardicek. Ze zacatecnikd, teprve tézce a klopotné se probo-
jovavajicich do spolecenstvi TEXistt se snadno a rychle stanou brilantni
komponisté téch nejsilenéjsich maker a artisté balancujici bravurné na
nitkach vSech téch dérty trika a jinych nepochopitelnosti. Diky tomuto
vSemu pak téZce nemocna stard ddma jménem typografie opét povstane
z popela jako bajny ptak Fénix.

Pokud jste snad jen na okamzik uvérili, Ze néco takového je mozné,
tfebaze ne v tak absurdni mife, kterou jsem pravé popsal, radéji si
knizku viitbec nekupujte, budete zklamani. Presto, zistanete-li na zemi
a Teknete-li si, Ze se chcete dozvédét néco o TEXu jako takovém,
i o spousté véci, které s nim tak ¢i onak souviseji, knizku si urcité rychle
obstarejte. Urcité nebudete litovat, tak jako nelituji ja, i kdyz k nékte-
rym vécem mam vyhrady. Pokusim se vas nyni se svymi nazory blize
seznamit.

O ¢em kniha neni a o ¢em tedy vlastné je

Priznam se, Ze jsem se tésil na to, Ze knizka bude vice o tom, jak praco-
vat v TEXu. Ona je ale spise o tom, jak pracovat s TEXem. Pfelozeno do
srozumitelnéjsi feci to znamend, Ze se autor vice zabyva systémem z po-
hledu uzivatele, ktery nesmi ztracet souvislosti, nez o¢ima programatora,
ale to byl asi zamér. Kniha by se rozhodné nemohla jmenovat Progra-
movani v TEXu (takovou bych velice rad vlastnil, ale napsat opravdovou
a dobrou uéebnici programovéani v ¢emkoli je moc a moc tézka véc).
Charakter dila je vic popisny nez didakticky, mapuje soudoby TEXovsky
prostor a zavede vas v ném urcité i do néjakého kouta, ktery uznate
za vhodné poznat bliz. K tomu napomohou i ¢etné odkazy na patfic-
nou literaturu zabyvajici se pak zvolenou tématikou podrobnéji. Zabér
knihy je tedy spiSe 8irsi nez hlubsi a pfi vazném zajmu ctenaie o TEX
predstavuje podle mne dobry odrazovy miustek k dalsimu badani.
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Jednotlivé Casti knihy

Prvni dvé kapitoly knihy jsou, jak autor pise v pfedmluvé, uréené napros-
tym zacatecnikim, ktefi nevédi o TEXu nic. Tyto kapitoly pfedstavuji
podle mého néazoru nejslabsi ¢ast dila. Hned na samém zacatku autor
predlozi ¢tenari priklad TEXovského zdrojového textu (dopis), ukéze,
jak to vypadéa, kdyz je tento text zpracovan TpXem. AZ potud by se
dalo fici dejme tomu. Dale pak dopis postupné vylepSuje zafazovanim
formatovacich prikazi, simuluje syntaktickou chybu, odstranuje ji, az
dojde k jakési konecné formé. Toto je jiz na zacatecnika trochu silna
kéva. Pfikaztim nerozumi a marné zird na slozené zavorky, backslashe,
chybova hlaseni a dalsi véci. V kapitole se pracuje s pojmy jako tiskové
zrcadlo, plainTEX, TEXovské makro atd. bez jakéhokoli predchoziho vy-
svétleni. Vysvobozenim pro zmateného laika je az zavéreény odkaz na
jinou literaturu pro zvladnuti prvnich krucka s TgXem. Teprve po této,
az neuveéritelné konkrétni kapitole nasleduje kapitola obecné pojedné-
vajici o tom, co to vlastné TEX je a jaké méa vlastnosti. I zde se vSak
zni¢ehonic odbiha ke konkrétnostem bez vysvétleni. Napriklad detailné
popisovany mechanismus tvorby poznamek pod ¢arou nebo ukéazka sazby
Sachového diagramu s vysvétlenim, Ze neni nutné sazet jej rucné, ale staci
napsat ptikaz \diag. Skoro to az svadi k tomu zkusit si v TgXu ten pfi-
kaz napsat... Dal jsem tyto dvé kapitoly k precteni nékolika lidem, ktefi
o TEXu do té doby nevédéli témér nic, a vysledkem bylo jen jejich zma-
teni, a nikoli priprava pro ¢etbu dalSich kapitol. Pro pfisti vydani bych
proto doporucoval tplné vypusténi zejména prvni kapitoly a nahrazeni
néjakou vétickou v uvodu, zZe se predpokladd jistd minimalni zkusenost
s TEgXem. Ponechal bych jen odkazy na jiné publikace pro zvladnuti prv-
nich kracku.

Dalsi kapitoly vSak jiz stoji za pre¢teni. Kapitola 3 popisuje nejpou-
zivanéjsi TEXovské formaty, v dalsi kapitole je blizsi zminka o implemen-
tacich TEXu pod operacnimi systémy UNIX a MS-DOS. Pata kapitola
pojednava o problému cestiny v TEXu, Sestd o fontech. Sedmé kapi-
tola, ktera vSak ma k mému velkému zklaméni jen tfinact stran, lehce
naznac¢i moznosti programovaciho jazyka TEXu. Nésleduje pomérné roz-
sahla a velmi zajimava osma kapitola o METAFONTu. Dulezita je i devata
kapitola o navaznosti TEXu na jazyk PostScript. Kapitola 10 velmi pte-
hledné shrnuje moznosti zafazovani obrazka do TEXovskych dokumenti.
Déle nasleduje kapitola o nastrojich pro tvorbu rejstiiku a citaci. V ka-
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pitole 12 zaujme zejména zminka o WEBu, nastroji, ktery byl pouzit pro
napsani zdrojovych textt TEXu a METAFONTu.

Kniha obsahuje jesté dodatky (znacené pismeny A az G) zahrnujici
slovnicky TEXu a METAFONTu, seznam a stru¢ny popis soubori a balikid
tykajicich se TEXu a vystavovanych v Internetu, dale seznam literatury,
konkrétni ukazky formatovani, fontové tabulky a rejstiik.

Chyby a nepresnosti v knize

Kniha obsahuje velké mnozstvi informaci na omezeném rozsahu
270 stran, a asi pravé vzhledem k této velké hustoté informace se vy-
dani neobeslo bez nékterych nepfesnosti (preklepy v nézvech piikazt,
gramatika, stylistika atd.), pfestoZe text tdajné prosel nékolika ko-
rekturami. Procento téchto chyb vsSak nasStésti neni velké, autor na-
vic prubézné zjistované chyby zaznamendvi a zvefejiiuje je formou
opravenky, kterd je dostupnd na ftp.math.feld.cvut.cz v adresari
/pub/olsak/tst, soubor BUGS. Tento soubor je také dostupny pfes
http://math.feld.cvut.cz/olsak v polozce TST a Errata.

Zpracovani knihy

Pokud jde o typografické zpracovani, je velmi precizni, i kdyz je z apravy
knihy i jejiho ¢lenéni citit inspirace Knuthovym TEXbookem. To se sice
nékomu nemusi zdat pfilis origindlni, nicméné se zde autorovi neda z hle-
diska obecnych typografickych norem snad viibec nic vytknout.

Patrné velmi kvalitné byl proveden osvit, nebot pouzité pismo Com-
puter Modern je vyborné citelné a ukazuje se, ze pres casté vyhrady
tiskaita ¢i pracovnikt DTP studii k témto fontim se da prace odvést
v dobré kvalité (¢asto byva CM fonttim vytykéna ptilisnd vlasovost).

Knihaiské zpracovani publikace je vSak uz ponékud horsi. Neobvykly
je formét knizky (155 x 225 mm), nevim, zda je to tmysl nebo disledek
Spatného ofezu knihy. Absolutné chybny je vybér vazby — tzv. lepeny
hibet. Budete-li brat knizku do ruky kazdy den, brzy se rozpadne a vy
budete mit starost, co s jednotlivymi listy (v takovém piipadé doporucuji
krouzkovou ¢i spirdlovou vazbu torza knihy). Zde se podle mého nazoru
Setfilo na naprosto nevhodném misté a mnohé ohlasy ¢tenaiu brzy po
zakoupeni knihy to jen potvrzuji.
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ZAavérem

Knihu Typograficky systém TEX nepochybné stoji za to mit ve své
knihovné. Pfes nékteré drobné nedostatky (na jejichz zavaznost vsak
mohou mit ¢tendfi jiny ndzor nez ja) predstavuje dobry a kompaktni sou-
bor uziteénych informaci, zhusténych do relativné malého poctu stran,
spolu s odkazy na podrobnéjsi informace, které ¢tenar nalezne v ¢etnych
dalsich publikacich.

Pro pfipadné dalsi vydani doporucuji autorovi zvazit, zda tvodni
paséaze zapadaji do celkového ramce knihy. Pokud snad opravdu bylo za-
mérem prisoudit knize i lohu zprostiedkovatele nejprvnéjsich informaci
o TEXu nutnych pro cetbu dalsich kapitol, je mozné o tspéchu tohoto
zdméru pochybovat. Cetl jsem kdesi autorovo vyjadfeni, Ze knihu mozna
budou kupovat laici jen kvili prvnim kapitoldm a pokro¢ili kvili zbytku.
Potom se mi ale zda zbytecné, aby si obé skupiny ¢tenait musely ku-
povat i tu ¢ast, kterd je nezajima, a radéji bych latku rozdélil do dvou
samostatnych dili. Tim by vzniklo i vice prostoru pro vysvétlovani, které
by nemuselo byt tolik zhusténé.

Rozhodné bych se pfimlouval, at uz pro pfipad druhého vydani této
knihy ¢i jinych autorem planovanych publikaci, pro upusténi od lepené
vazby a jejiho nahrazeni odolnéjsi vazbou Sitou.

AZBTOTEX — program pro prevod
azbuky z T602 do TEXu

I JOSEF BARAK I

Uvod

K vytvoieni programu AZBTOTEX! mé inspiroval dotaz, zda lze v TigXu
psat azbukou. Odpovédél jsem, Ze samoziejmé ano. Protoze jsem vsSak
nevédél presné, jak na to, dany problém jsem prostudoval. Zjistil jsem,

1Etp://Ttp.cstug.cz/pub/tex/local/cstug/barak/azbtotey
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ze s vhodnymi fonty (pouzivim GJITEX) by ani pro azbuku problémy
nebyly. Problém vSak nastava s klavesnici. Abychom vytiskli patfiény
rusky znak, je nutné pouzit mezinarodni transliteraci azbuky. Je tedy
nutné psat napr. ,zashchita“, ,ya reshil“, apod. Timto zptisobem lze
docela dobfe napsat jeden Ffadek textu, hiufe by se vSak vytvarel nékolika-
strankovy dopis. Zamyslel jsem se tedy nad tim, jak zdrojovy text poridit
lépe. Vcelku pifjemné definované hned dvé ruské klavesnice (jednu z nich
s rozloZenim co nejpodobnéjsim deskému psacimu stroji) ma znamy tex-
tovy editor T602. Vytvoril jsem tedy preprocesor, ktery prevede zdrojovy
text, pofizeny v T602, do tvaru vhodného pro zpracovani IATEXem a po
nepatrnych upravach i plainTEXem.

Pouzitim programu AZBTOTEX spojujeme vyhodu snadného pofizeni
ruského textu v T602 a vysoké typografické kultury systému TEX.

Program AZBTOTEX

Jak poridit zdrojovy text v T602
Textovy editor T602 spustime s parametrem /r (nebo muZeme pouzit
déavkovy soubor T602R.BAT).

K obéma ruskym klavesnicim se dostaneme pomoci nabidky Text602
a podnabidky Klavesnice. . — zaskrtnutim ¢&. 7 (RUS) pfepneme na kl4-
vesnici s rozloZenim jako na ruském psacim stroji (pro vétsinu cizinct
nepiili§ vhodné). Zaskrtneme-li v8ak klavesnici ¢. 8 (KL8 — tedy klaves-
nici uzivatelskou), mame (v p¥ipadé, Ze jsme ji nepfedefinovali) ruskou
klavesnici s rozlozenim témér jako na ceském psacim stroji. Napovéda
k rozlozeni libovolné klavesnice se v T602 zobrazi pomoci A1t-X.

Porizeny dokument ulozime béZnym zpusobem. Pied uloZenim se
v8ak presvédéime, ze mame zapnuto kédovani Kamenickych (v T602
lze i azbuku kédovat dvojim zptisobem, podobné jako ¢estinu). Kddo-
vani se pfepne pomoci nabidky Text602\Vst/vys. kéd.. zaskrtnutim
volby ¢é. 1 (KEYBCS2). Pomoci stejné nabidky lze pfekddovat jiz uloZzeny
dokument.

Jak prevést porizeny text do TEXu
Nyni nastava okamzik, kdy bude vhodné pouzit preprocesor. Syntaxe je
velmi jednoducha:
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AZBTOTEX vstup [vystupl

Vstupern muZe byt soubor ve formatu T602, poptipadé i v ASCII (export
z T602). Formét je rozpoznan automaticky.

V ptipadé forméatu T602 je automaticky rozpoznéno i kédovani (po-
kud neni Kamenickych — viz vjSe — je doporucen dalsi postup).
totiZz nelze (jednoduse) rozpoznat typ kédovani. Jestlize tedy konverzi
vznikne néco nesrozumitelného, bylo pouzito jiné kédovani a je vhodné
plvodni text prekédovat pomoci T602. Rovnéz nelze jednoznac¢né urdit,
kde kon¢i odstavce. Je proto nutné ve vysledném textu odstavce vytvorit
ru¢né. Posledni nepfijemnosti je ztrata informaci o riznych typech pisma
(tuéné pismo, kurziva apod.), protoze pii exportu z T602 do ASCII se
vSechny forméatovaci znaky ztraceji.

Pozndmky:

e 7 téchto divodt doporucuji pouzivat vyhradné primo format T602.
Moznost konverze z ASCII slouzi pro pripad, ze méame k dispozici
soubor pouze v tomto formatu.

e Vstupni soubor mize mit libovolnou pfiponu (nemusi to byt pouze
TXT ¢i 602) kromé piipony TEX. Neni-li pfipona zadéna, doplni se
TXT.

Vystupem je soubor ve formatu, ktery je pfimo pfelozitelny INTEXem.

Po drobnych Gpravich (vymazani \begin{document}, \end{document}
atd.) je pteloZitelny i plainTEXem, popf. dalsimi formaty TEgXu. Neni-li
vystup explicitné zadan, dosadi se nazev stejny jako u vstupu, ale s pii-
ponou TEX.

U vstupu i vystupu samoziejmé lze, kromé nazvi téchto soubori,

zadat i disk, popfipadé celou adresafovou cestu, je-li néktery ze soubori
v jiném adresafi nez aktualnim.

Co dal s prevedenym textem
Vysledny soubor s prevedenym textem lze v TEXu zpracovat obvyklym
zpusobem. Vzhledem k tomu, Ze fonty s azbukou nejsou bézné pouzivany,
pravdépodobné se pied prvnim prohlizenim spusti MfJob, ktery bude
chtit vSe potfebné vygenerovat. To mu samoziejmé povolime.

Kromé transliterace azbuky jsou vhodné prevedeny i odstavce a rov-
néz jsou odstranény formétovaci znaky T602. Také je prevedena azbuka
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tucnd, kurziva, Siroka, vysoka a velka. VSe je vyzkouSeno na bézné in-
stalaci GFTEXu (v podobé sifené (FTUGem).

Protoze predpokladam nejcastéjsi zpracovani v WTEXu, je vysledny
soubor upraven tak, ze lze ptimo provést preklad. Jsou tedy automaticky
doplnény takové piikazy jako \documentstyle?, \begin{document}
a \end{document}. Pro lepsi typograficky vzhled vysledného dokumentu
je vSak vhodné provést rucni doformatovani.

Hardware a software

Program AZBTOTEX je urcen pro pocitace PC-kompatibilni s opera¢nim
systémem MS-DOS. V pripadé potreby lze spustit i z prostfedi Windows.

Pfeji vsem uzivatelim mého programu AZBTOTEX pouze piijemné
zazitky pri praci s timto programem. V piipadé problémi, nejasnosti
nebo s pripadnymi naméty se miizete obracet na moji e-mailovou adresu.

Literatura:
[1] Olgak, P.: Typograficky systém TEX, Ceskoslovenské sdruzeni uziva-
teld TEXu, Praha 1995.

[2] CSN 01 0185 — Transliterace cyriliky.

Josef Bardk
xbarak00@kpuve.fee.vutbr.cz

2Lze samoziejmé pouzit i \documentclass
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Problémy s fonty v TEXu

I ARNOST STEDRY I

Posledni dobou roste zajem o pouziti jingch fontd v TEXu. Tomuto pro-
blému bylo vénovano jiz nékolik ¢lankd ve Zpravodaji (napi. [1, 3, 4, 6]).
Vsechny vSak vychézely z premisy, Ze zpracoviavany material (font) je
po formalni strance bezchybny. Z vlastni dlouhé praxe vim, Ze tomu tak
neni a chyby ve fontech, znemoznujici jejich pouziti, jsou velice zaludné.
Ukolem tohoto piispévku by mélo byt poloZeni teoreticko-praktického
zakladu k feseni nékterych potizi.

Tedy abych byl presny, co myslim jinym fontem: jedna se o Post-
Scriptové fonty Typel, Type3, pfipadné TrueTypy. METAFONTové fonty
povazuji za natolik srostlé s TEXem, Ze ani do ¢lanku o potiZich nepatii.

Zamérme se nyni na PostScriptové fonty, TrueTypy odbudeme nako-
nec kratkou poznamkou o konverzich.

Co budeme potrebovat k TpXovské sazbé

Kazdy uzivatel TEXu vi, nebo si ¢etbou napf. [2] doplni, Zze TEX mé
informaci o fontech rozdélenou do dvou komponent. Prvni ¢ast — met-
ricka — je ulozena v TFM souborech, podle ni TEX po¢ita sazbu. Druha
obsahuje tvary pismenek a jeji format je zavisly na pouzitém ovladaci
(typicky jsou to pk-fonty).

TEXovské metriky
Metriky jsou soubory s koncovkou TFM (zkratka od TEX Font Met-
rics) — podivejme se trochu zblizka, co obsahuji. Programem tftopl je
prevedeme do ¢tivé podoby, miZeme se v nich i trochu porypat a pak pro-
gramem pltotf prevést zpét. Pamatujme vsak, ze provedeme-li zmény,
jedna se jiz o zcela jiny font, coz by se mélo projevit i v nazvu.

Takze nejprve hlavicka:
(FAMILY CMR)
(FACE 0 352)
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(CODINGSCHEME TEX CS TEXT)
(DESIGNSIZE R 10.0)
(COMMENT DESIGNSIZE IS IN POINTS)
(COMMENT OTHER SIZES ARE MULTIPLES OF DESIGNSIZE)
(CHECKSUM 0 15736045506)
(FONTDIMEN

(SLANT R 0.0)

(SPACE R 0.333334)

(STRETCH R 0.166667)

(SHRINK R 0.111112)

(XHEIGHT R 0.430555)

(QUAD R 1.000003)

(EXTRASPACE R 0.111112)

)

Stru¢né receno hlavicka obsahuje zakladni informace o fontu — do
které rodiny patii, jak je kédovan, kontrolni soucet (pokud byl font vy-
tvoren METAFONTem, je to informace pro ovladac, zdali byly pk-soubory
stvofeny ze stejného zdrojového kédu), a nakonec parametry fontu, ke
kterym lze pristupovat v TEXu pomoci \fontdimen.

SLANT Sklonéni fontu: odtud se cerpa informace o umisténi akcentt
a kurzivnich korekcich.

SPACE Normalni mezera mezi slovy.

STRETCH Jak se mizZe tato mezera roztahnout.

SHRINK Nebo stahnout.

XHEIGHT Vyska pismene X (opét kvilivd akcenttim) v TEXu jed-
notka ex.

QUAD Tohle je emsize neboli ¢tvercik, v TEXu em, tedy Sitka pis-
mene M.

EXTRASPACE Mezera, kterd se davd mezi vétami v anglofonnich
oblastech.

V matematickych fontech je v této ¢asti tdaji mnohem vice.
Nasleduje informace o ligaturach a kerningu:
(LIGTABLE
(LABEL 0 40)
(KRN C 1 R -0.277779)
(KRN C L R -0.319446)
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(STOP)

(LABEL 0 41)
(LIG 0 140 0 74 )
(STOP)
atd
)

Prvni ¢ast zhruba fika, ze znak s oktalovym kédem 40 mé se znakem 1
kerning —0.277779 a se znakem L —0.319446. V druhé ¢asti se specifikuje,
ze znak na misté 41 nasledovan znakem 140 dava znak 74.

Nasleduji informace o jednotlivych znacich:

(CHARACTER 0 54
(CHARWD R 0.277779)
(CHARHT R 0.105556)
(CHARDP R 0.194445)
(COMMENT

(LIG 0 54 0 376)
)

Tedy znak 54 (Garka, opét oktalové) mé definovanu $ifku, vysku
a hloubku (v komentéfi uvedeno, Ze tvofi ligaturu sama se sebou, a to
spodni uvozovky). Podrobnéji napf. [7].

PostScriptové metriky

I PostScriptové fonty maji své metriky. Nejvice metrickych informaci je
uloZeno v souborech s koncovkou AFM (Adobe Font Metrics), které lze
prohlizet pfimo bez néjakych filtri. Tedy do toho:

StartFontMetrics 2.0

Comment Copyright (c) 1984 Adobe Systems Incorporated.
Comment Creation Date:Mon Mar 31 17:10:33 PST 1986

FontName Times-Roman

EncodingScheme AdobeStandardEncoding

FullName Times Roman

FamilyName Times

Weight Roman

ItalicAngle 0.0

IsFixedPitch false

UnderlinePosition -109
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UnderlineThickness 49

Version 001.000

Notice Times Roman is a trademark of Allied Corporation.
FontBBox -170 -217 1024 896

CapHeight 662

XHeight 448

Descender -217

Ascender 682

Opét hlavicka s mnoha informacemi, jednotky jsou v PostScriptovych
(Didotovych) bodech! (72 do palce) vynasobeno stem.
Nasleduji informace o jednotlivych znacich:

StartCharMetrics 210
C 33 ; WX 333 ; N exclam ; B 109 -14 224 676 ;

C102 ; WX 333 ; Nf ; B20 0383682 ; Lifi; L1Ifl;
C 174 ; WX 556 ; N fi ; B 33 0 521 678 ;

C -1 ; WX 722 ; N Aacute ; B 15 0 706 892 ;

EndCharMetrics

Po C je uvedeno ¢islo znaku (dekadicky v rozsahu 0-255). Pokud je
tam —1, znamena to, Ze znak je kompozitni (sloZeny z vice znaki) a jeho
definice bude uvedena pozdéji. Za WX je uveden posun sazeciho bodu,
tedy vlastné sifka znaku. Po N nésleduje jméno (Aacute znamend velké
A s ¢arkou). Nasleduje BoundingBox, prvni dvé ¢isla udavaji levy spodni
roh, druhd dvé ¢isla pravy horni roh, nejprve x-ova osa, poté y-ova osa.
Za polozkou L je uvedeno, tvofi-li znak s néjaky jinym znakem ligatury,
tedy f tvoii se znakem i ligaturu, ktera se jmenuje fi. Cislo znaku udava
pozici v tzv. encoding vektoru, o kterém si povime v kapitole o PFB
a PFA souborech.

Nasleduji kerningové informace:
StartKernData
StartTrackKern 3
Comment Light kerning

IPodle definice, 1m = 2660 Didotovych bodi (v TEXu se znaéi dd). Velikost
PostScriptového bodu je jina, v TEXu se znaéi bp, 1 in = 72 bp. Pozn. red.
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TrackKern -1 14 0 72 -1.89

EndTrackKern
StartKernPairs 113
KPX A y -92

KPX A w -92

EndKernPairs
EndKernData

Jak vidno, tento oddil sestava ze dvou ¢asti: v prvni se definuje ker-
ning takiikajic plosny (bezkontextovy). P¥i urcovani rozpalt se nehledi
na jednotlivé znaky, ale mezi kazdé dva se vrazi mezera jisté velikosti za-
visla na TrackKernu a velikosti pisma. Stru¢né feceno, pro pisma mensi
nez 14 pt je kerning 0, pro pisma vétsi nez 72 pt je kerning —1.89, pro
pisma mezi se kerning spocita linearni interpolaci.

Druhd ¢ast se tyka kontextového (parového) kerningu a fika: mezi
pismeny A a y stahni mezeru o 0.92 pt. Nutno podotknout, ze zde muize
byt uveden i vertikilni kerning, pokud KPX nahradime KPY, pfipadné
KP, pokud chceme uzit obé posunuti.

Zbyva jiz jen popsat kompozity:

StartComposites 56
CC Zcaron 2 ; PCC Z 0 O ; PCC caron 139 214 ;

EndComposites
EndFontMetrics

Tedy znak Zcaron sestava ze dvou komponent, prvni — Z — je polozena
na pozici 0 0, druhd — caron (hédek) — je posunuta na pozici 139 214.
Hloubavéjsi zajemci o format AFM necht nahlédnou do [8].

Program afm2tfm

Z predchoziho vykladu je zfejmé, Ze se obé metriky ramcoveé podobaji. Je-
diny podstatny rozdil (pomineme-li, Ze AFM-soubory mohou obsahovat
jesté informace pro smér sazby a mnoho , jemntistek“) jsou kompozitni
znaky a fakt, ze v TFM souboru miize byt nejvyse 256 znaka. Avsak TEX
pro zhotoveni (spocteni) sazby nijak nepotfebuje informaci o tom, jak
jsou které znaky vytvoreny. Proto se tato informace uchovava oddélené
v takzvaném virtualnim fontu, o kterém si povime za chvili.
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Nikoho v tuto chvili asi neptekvapi, ze 1ze z AFM souboru ziskat TFM
soubor, a to pomoci programu afm2tfm. Program rozumi kerningam,
ligaturam i kompozitnim znaktm.

Nejjednodussi, co mizeme udélat, je napsat:
afm2tfm Times-Roman rptmr
Program pak ze souboru Times-Roman.afm vybere zdkladni znaky
(t.j. ty které maji ¢islo 0-255) a vytvoii TFM soubor z téchto znakd,
kerningy, ligatury a kompozity zanedba. Tento font se pak nazyva raw
(viz to r na zac¢atku ndzvu rptmr).

Takovy font je nam vlastné k ni¢emu, mnohem castéji pouzijeme
volani
afm2tfm Times-Roman -v ptmr rptmr
a vysledkem kromé souboru rtpmr.tfm bude i soubor ptmr.vpl. Pfi-
pona VPL (virtual property list) znamend, Ze soubor je mixem TFM
informaci a informaci virtualniho fontu. Je to tedy jakasi obdoba AFM
souboru (t. j. obsahuje metrické, kerningové i kompozitni informace). Je-
diné slabost VPL souboru spociva v tom, Ze muze obsahovat pouze
256 znakt, zatimco AFM soubor jich smi obsahovat libovolné mnoz-
stvi (ale jen 256 jich m& svoje ¢islo). Podivejme se nyni na soubor
ptmr.vpl:

(VTITLE Created by afm2tfm ptmr0 -v ptmr)
(COMMENT Please edit that VTITLE if you edit this file)
(FAMILY TeX-rptmr)
(CODINGSCHEME TeX text + AdobeStandardEncoding)
(DESIGNSIZE R 10.0)
(DESIGNUNITS R 1000)
(COMMENT DESIGNSIZE (1 em) IS IN POINTS)
(COMMENT OTHER DIMENSIONS ARE MULTIPLES OF DESIGNSIZE/1000)
(CHECKSUM 0 7575461244)
(FONTDIMEN
(SPACE D 250)
(STRETCH D 200)
(SHRINK D 100)
(XHEIGHT D 448)
(QUAD D 1000)
(EXTRASPACE D 111)
)
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(MAPFONT D O
(FONTNAME rptmr)
(FONTCHECKSUM 0 30202316533)
)

Vidime, Ze se podobd TFM souboru, pouze piibyly polozky MAP-
FONT, jimiz specifikujeme, z kterych fontt se bude vysledny font skléa-
dat, a VIITLE.

Dale ligacni schéma:

(LIGTABLE
(LABEL 0 40)
(LIG C L 0 350)
(LIG C 1 0 370)
(STOP)

(LABEL 0 41)
(LIG 0 140 0 16)
(STOP)

(LABEL 0 47)
(LIG 0 47 0 272)
(KRN 0 47 R -74)
(KRN C s R -55)
(KRN C t R -18)
(STOP)

Tedy nic nového.
A specifice znakt:
(CHARACTER 0 15 (comment quotesingle)
(CHARWD R 180)
(CHARHT R 685)
(MAP
(SETCHAR 0 251)
)
)
Vidime, Ze na pozici 15 se namapoval znak 251 z fontu rptmr, ktery ma
dané rozméry (pokud zménime §itku znaku, mizeme tak vlastné vytvorit
prolozeny font),
nebo:
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(CHARACTER 0 43 (comment numbersign)
(CHARWD R 500)
(CHARHT R 662))
znamend, %e se na tuto pozici mapuje stejny znak (43), nebo konec¢né
kompozity:
(CHARACTER 0 202 (comment Aacute)
(CHARWD R 722)
(CHARHT R 892)
(MAP
(SETCHAR 0 101)
(MOVERIGHT R -528)
(MOVEUP R 214)
(SETCHAR 0 302)
)
)
Tedy na pozici 202 namapuj nejprve znak 101, pak se Soupni doprava
(doleva), nahoru a namapuj znak 302. Moznosti virtulniho fontu jsou
mnohem §irsi. Virtualni popis mutze obsahovat navic i rizné specialy,
napt. PostScriptové. Pékny piiklad je v [7, str. 75-79], za nahlédnuti
stoji i [5].
Co tedy dal? Na soubor ptmr.vpl zavoldme program:

vpltovf ptmr.vpl

ktery ndm vytvofi soubory ptmr.tfm a ptmr.vf. Prvni potfebuje TEX
pro sazbu, druhy (tzv. virtuédlni font) je vyzadovan ovladacem pro zob-
razeni. Pokud ovlada¢ nepodporuje virtudlni fonty (napf. dviwin pro
Windows), pak si lze pomoci programem dvicopy, ktery dvi-soubor ,,0d-
virtualizuje“ (nahradi v ném kompozity skute¢nymi znaky).

Kdédovani vysledného fontu se ve spodni ¢asti kryje s kédovanim cm-
-fontt (pokud to font umoziuje), ve vrchni ¢asti pak je doplnéno pivodni
kédovani. Nejcastéjsi zménou, kterou chceme s fontem udélat, je prave
zména kédovani (na kédovani Gg-fontit). Program afm2tfm to umoziuje
hned dvéma zptisoby:

1. Piekédovani raw-fontu (tedy toho, na ktery odkazujeme z virtual-
niho fontu). Tato metoda se hodi hlavné v pfipadé, ze mame velky
font t. j. ma vice nez 256 skute¢nych (nekompozitnich) znakt. Toto
tvrzeni se zdd ponékud ve sporu s predchozimi prohlasenimi, ze
v AFM souboru jich muze byt pouze 256. Takové obludy snadno

257



vznikaji napf. konverzi z TrueTyptd, a mozna Ze je novéjsi verze
AFM dokonce podporuji. Pokud je néjaky znak, na ktery se chceme
odkazovat, mimo rozsah 0-255, pak nezbyva, nez ho posunout na
jiné misto, nebot afm2tfm odmitne na takovyto znak napsat od-
kaz (nemluvé uz o TgXu a ovladacich). Pokud pro zobrazeni a tisk
pouzivame pk-bitmapy generované programem ps2pk, musime po-
uzit parametru -E pro piekédovani. Pokud chceme vyuzit DVIPS
a PFB font, pak do souboru psfonts.map napiSeme néco jako:

rptmr Times-Roman "CSencoding ReEncodeFont" <myenc.enc

viz kapitola o DVIPS. Dluzno podotknouti, Zze se mi toto nikdy
nepodaiilo?, t.j. nikdy se mi nevygeneroval ten spravny postscript.
Volani programu afm2tfm je v tomto pfipadé:

afm2tfm Times-Roman -p myenc.enc -v ptmr rptmr

2. Druhd metoda nechdvd raw-font na pokoji (tedy vlastné pocita
s tim, Ze ma nejvySe 256 znakl) a méni VPL, potazmo VF font,
tedy znaky pouze pfemapuje. Lze pouzit i s pk-fonty, i s DVIPS
pomérné bez problémi. Jeji volani je

afm2tfm Times-Roman -t myenc.enc -v ptmr rptmr

Encoding
v obou predchozich metodach jsme potifebovali soubor myenc.enc, ktery
specifikuje nase kédovani. Povézme si nyni néco méalo o ném.

Vlastni soubor sestédvé ze dvou ¢asti (nepocitaje komentaie). Prvni
je vlastné Encoding vektor (PostScriptovy array) a ma presné 256 (jaky
to div) polozek. Cislo polozky je specifikovéano jejim poradim. Tedy:
/CSencoding [ /Gamma /Delta /Theta /Lambda /Xi /Pi /Sigma
/Upsilonl /Phi /Psi /Omega /ff /fi /fl /ffi /ffl /dotlessi
/dotlessj /grave /acute /caron /breve /macron /ring
/cedilla /germandbls /ae /oe /oslash /AE /OE /Oslash
/.notdef /exclam /quotedblright /numbersign /dollar
/percent /ampersand /quoteright /parenleft /parenright

2Redakénim zasahem byl vyhozen konec fadku ve vyse uvedeném piikladu, kde
bylo napsano <ptmr.pfb, a to hned ze dvou davodi. Jednak se tak dlouhy radek ne-
vesel to tiskového zrcadla, a navic praveé zde je pfi¢ina netaspéchu. Font Times-Roman
je totiz rezidentni ve vSech PostScriptovych zafizenich, takze soubor ptmr.pfb na
disku obvykle nenajdete. Pozn. red.
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/asterisk /plus /comma /hyphen /period /slash /zero /one
/two /three /four /five /six /seven /eight /nine /colon
/semicolon /exclamdown /equal /questiondown /question /at
/A /B/C/D/E/F/G/H/T/J/K/L/M/N/O/P/Q/R/S/T
/U /V /W /X /Y /Z /bracketleft /quotedblleft /bracketright
/circumflex /dotaccent /quoteleft /a /b /c /d /e /f /g /h
/i/j /k /1 /m /n /o /p/q/x /s /t /u/v /v /x/y /z
/endash /emdash /hungarumlaut /tilde /dieresis /.notdef
/.notdef /.notdef /.notdef /.notdef /.notdef /.notdef
/.notdef /.notdef /.notdef /.notdef /.notdef /.notdef
/perthousand /.notdef /.notdef /.notdef /.notdef /.notdef
/.notdef /.notdef /.notdef /.notdef /.notdef /Agrave
/.notdef /.notdef /.notdef /hyphen /ogonek /guillemotleft
/guillemotright /.notdef /Acedilla /breve /Lslash /currency
/Lcaron /Sacute /section /dieresis /Scaron /Sogonek /Tcaron
/Zacute /.notdef /Zcaron /Zdotaccent /ring /acedilla
/cedilla /lslash /acute /lcaron /sacute /caron /agrave
/scaron /sogonek /tcaron /zacute /hungarumlaut /zcaron
/zdotaccent /Racute /Aacute /Acircumflex /Abreve /Adieresis
/Lacute /Cacute /Ccedilla /Ccaron /Eacute /Eogonek
/Edieresis /Ecaron /Iacute /Icircumflex /Dcaron /Dslash
/Ndotaccent /Ncaron /Oacute /Ocircumflex /Ohungarumlaut
/0dieresis /multiply /Rcaron /Uring /Uacute /Uhungarumlaut
/Udieresis /Yacute /Togonek /germandbls /racute /aacute
/acircumflex /abreve /adieresis /lacute /cacute /ccedilla
/ccaron /eacute /eogonek /edieresis /ecaron /iacute
/icircumflex /dcaron /dslash /ndotaccent /ncaron /oacute
/ocircumflex /ohungarumlaut /odieresis /divide /rcaron
/uring /uacute /uhungarumlaut /udieresis /yacute
/quotedblbase /quotedblleft ]

Vidime, Ze znaky jsou uvedeny pod svymi adobe nazvy. Pokud na
daném misté neni namapovan zadny znak, stoji tam napsano: /.notdef
Vsimnéme si, ze kédovani ma své jméno: CSencoding, které musi byt
unikétni (zvlasté pokud uzivame vice kédovani fontd v jednom doku-
mentu). Pokud neni, mohou pozdéji nastat potize.

Druhé cast specifikuje ligatury:

% LIGKERN hyphen hyphen =: endash ; endash hyphen =: emdash ;
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% LIGKERN quoteleft quoteleft =: quotedblleft ;

% LIGKERN quoteright quoteright =: quotedblright ;

% LIGKERN exclamdown exclamdown =: guillemotleft ;

% frenchdblquotes

% LIGKERN questiondown questiondown =: guillemotright ;

% csquoteleft

% LIGKERN comma comma =: quotedblbase;

% LIGKERN space {} * ; * {} space ; zero {} * ; * {} zero ;
% LIGKERN one {} * ; * {} one ; two {} * ; * {} two ;

% LIGKERN three {} * ; * {} three ; four {} * ; * {} four ;
% LIGKERN five {} * ; * {} five ; six {} * ; * {} six ;

% LIGKERN seven {} * ; * {} seven ; eight {} * ; * {} eight ;
% LIGKERN nine {} * ; * {} nine ;

% LIGKERN question {} quoteleft ; exclam {} quoteleft ;

Prvni fadek fika: dva hypheny daji jeden endash, endash a hyphen da
emdash. Piikazy typu one {} #* fikaji: odstran kerning mezi jednickou
a ¢imkoliv (napf. * {} * odstrani vSechny kerningy, notace a{}b je po-
dobnéd TEXovské). Vice (napf. koncové ligatury) v manuédlu k DVIPS.
Program afm2tfm ma jesté nékolik jinych moznosti jako naptiklad:
natahovani (zuzovani) znakd pomoci parametru -e, vytvafeni kapitalek
pomoci -c, nebo sklonéného fontu pomoci -s, jimiz se vSak nebudeme
na tomto misté zabyvat. Dluzno podotknouti, ze pivodné mél obsahovat
i vytvoreni prokladaného fontu, od této myslenky se vSak upustilo pro
potize s ligaturou fi (a ostatnimi). Nebylo jasné, ma-li se trhat, nebo
ponechavat. Vice manual DVIPS: A TEX Driver, nebo ¢lanecek [1].

Outliny a bitmapy

Takze uz umime pripravit metriky a zbyva naucit driver zobrazovat
spravné znaky. Nejprve tedy trocha teorie:

PFB, PFA a ostatni
Existuje stard povéra:

PostScriptové fonty jsou dvou typu Typel a Type3, proni
maji priponu PFA, druhé PFB.
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Jak to tedy je? Za prvé existuji asi ¢tyfi druhy PostScriptovych fontu
Typel, Type3, Typed a Typeb, z niz druhé dva se od prvniho 1isi pouze
formatem (Typed je forméat pro uloZeni na disku, Type5 pro uloZeni
v tiskdrné). OvSem ptipony PFA a PFB se obé tykaji formatu Typel.
Prvni k4, Ze jde o ASCII kédovéni, druhi, ze jde o kédovani binarni
(Gsporné).

Co jsou tedy vlastné Typel a Type3 zac:

Typel Vektorovy popis fontu, ktery neobsahuje ,,plny“ PostScript. Ob-
sahuje pouze operace pro vykresleni obrysu ,lineto, curveto...“
plus navic hintovaci operace opravujici Spatny vzhled bitmap v niz-
sich rozliSenich (potazmo v malych velikostech). Protoze jejich ja-
zyk je slaby, lze je vykreslit pomérné rychle. O to se stard ATM
(Adobe Type Manager), ktery je rastruje a vysledné bitmapy po-
sila aplikaci.

Type3 Vyuziva ,plny“ PostScript. Je vhodny zejména pro bitmapové
fonty nebo rizné divoké vyplné fontt (tfeba fraktélové, méte-1i dost
¢asu na tisknuti). Neobsahuje hinty (to neni zalezitost PostScriptu)
a ATM jim nerozumi.

Asi uz vam doslo, ze dal budeme sjizdét pouze Typel. Nejprve je tro-
chu rozpitvame, abychom lépe porozumeéli tomu, co se déje pod poklic-
kou. Pouzijeme sadu volné dostupnych operacnich nastroju T1UTILS.
Programem T1DISASM pfevedeme font do ¢itelné podoby. Trochu se
podivejme na vysledek. Nejprve hlavicka:

%!PS-AdobeFont-1.0

%hCreationDate: Sat Feb 04 01:32:58 1995
%hVMusage: 27904 27904

% Created with FontMonger Copyright (c) 1991-2 ...
11 dict begin

/FontInfo 9 dict dup begin

/version (001.000) readonly def

/Notice () readonly def

/FullName (HelveticaInseratE Medium) readonly def
/FamilyName (HelveticaInseratE-) readonly def
/Weight (Medium) readonly def

/ItalicAngle O def

/isFixedPitch false def

/UnderlinePosition -100 def
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/UnderlineThickness 50 def
end readonly def
/FontName /HelveticalnseratEMedium def

Nejedna se vlastné o hlavicku, ale o poc¢atec¢ni definice. Nasleduje Enco-
ding Vector (zkraceno):

/Encoding 256 array

0 1 255{1 index exch /.notdef putl}for
dup 32 /space put

dup 33 /exclam put

dup 34 /quotedbl put
dup 35 /numbersign put
dup 36 /dollar put

dup 37 /percent put

dup 38 /ampersand put
dup 39 /quotesingle put
dup 40 /parenleft put
dup 41 /parenright put
dup 42 /asterisk put
dup 43 /plus put

readonly def

Zptsobu zadavani Encodingu je cela fada. Neleknéte se proto, kdyz na-

vvvvvv

Ze cely array se nejprve vynuluje (vynotdefuje), a pak se teprve plni.
Porovnejte jej s kédovanim v prislusném AFM souboru, mély by byt

stejné.
Nasleduji dalsi obecné definice a nakonec jednotlivé znaky:
/space { 0 250 hsbw
endchar
} ND
/exclam { 84 334 hsbw
0 166 vstem
0 184 hstem

779 20 hstem
799 vmoveto
-312 vlineto

38 -256 rlineto
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90 hlineto

38 256 rlineto

312 vlineto

closepath

=799 vmoveto

184 vlineto

-166 hlineto

-184 vlineto

closepath

endchar

} ND
Pro neznalce PostScriptu podotykam, ze vse je v obracené notaci, nejprve
operandy, pak operatory. Radky konéici na hstem nebo vstem obsahuji
pravé hintovaci informace (z jejich vyskytu lze usoudit kvalitu fontu).

Jak to pouzit v TEXu

TakZze mame AFM a PFB soubor a chceme vytvofit fungujici (dejme
tomu Cesky) font. Pfedpoklddejme na chvili, Ze jiz obsahuje ¢eské znaky.
Dale mame soubor csenc.enc, kde je specifikovano ¢eské kédovani. Pro
zacatek zvolime druhou metodu ziskani TFM souboru:

afm2tfm Times-Roman -t csenc.enc -v ptmr8z rptmr

Nékoho mozné napadne, pro¢ zrovna ptmr8z a rptmr. Je to otazka kon-
vence, a to konkrétné ,Font Naming Conventions“, jejimz autorem je
Karl Berry, a vice se lze o ni doc¢ist v manuédlu k DVIPS. Struc¢né: sklada
se ze jména pismolijny, ndzvu, duktu a asi t¥i dalsich polozek (p zna-
mend PostScript (adobe), tm — Times, r — Roman, 8z je kédovani). Ze
CTANu lze stdhnout (stale se prodluzujici) seznam pisem s jejich sprav-
nymi (konvenénimi) jmény. Je dobré se touto konvenci fidit, by nedoslo
k zmateni jazyku.

Pokud v tomto okamziku nastane chyba (pii volani afm2tfm nebo
nasledném vpltovf), miize to znamenat, Ze font ma vice nez 256 za-
kladnich znakt, a my ve virtudlnim fontu odkazujeme na néjaky vyssi
znak. (Pozné se snadno z toho, co programy hlasi.) Situace se da fesit
nékolika zpusoby:

1. Pfedélat AFM a PFB soubory k obrazu svému (nékde jsem cetl

hlasku: ,God saves the TIUTILS“). Pozor na prava, néktefi au-
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tofi jsou haklivi na své dilo (byt jsou jeho kvality pochybené).
Lze k tomu s uspéchem pouzit i komeréni programy FontMonger
a FontoGrapher.
2. Vyuzit prvni metodu a prekédovat raw-font a doufat, ze koneéné
nékdo rozchodi i ReEncodeFont. Jinak jsme odkazani na ps2pk.
Nékteré verze vptovf se Spatné snaseji s nékterymi verzemi afm2tfm,
zejména si nerozumi v koncich Fadkt. Lékem vétsinou byva filtr
unix2dos (nebo prosté nacteni do nékterého z editorit a nasledné ulo-
zeni). Obcas vygeneruje afm2tfm dokonce $patny VPL soubor (pozna
se to vSak aZ pfi prohlizeni), a je potfeba celou operaci provést znovu.
(Neznam genealogii této chyby, ale v posledni verzi programu jsem se
s ni jiz nesetkal.)
Koneéné prichazi faze testovani. Ja& osobné pouzivam program ps2pk
k vygenerovani bitmap, protoze funguje pro obé varianty prekédovani
fontu.

Ps2pk
Je Public Domain balik zalozeny na komerénim rastrovacim programu,
ktery IBM darovala X-consortiu. Umi tedy rastrovat (véetné hintingi)
Typel fonty do pk bitmap v rtznjych rozlisenich a velikostech. Navic
umi prekédovani fontu, roztazeni a sklonéni fontu (dalo by se Fici, Ze co
déld afm2tfm pro AFM soubory, déla ps2pk pro PFB soubory). V nové
verzi (urcité si ji stdhnéte) je navic spojen s programem, udrZzujicim re-
source databéazi, a obdobou MFjobu, generujici chybéjici fonty (a to jak
METAFONTové, tak Typel). Pokud si cely balik spravné nainstalujete
a udrzujete, nemusite se nadosmrti starat, co je jaky font, a jak je preko-
dovan. Pokud vyvoj ptijde timto smérem, zfejmé se ps2pk stane jakymsi
ATM pro TgX.

Program ma i své chyby. Napiiklad vSechny znaky jsou generovany
o jeden dot vySe, coz se projevi, pokud spojujete Typel fonty napft.
s cm fonty, ale pfi rozliseni 300 dpi je na to potreba uz poradna lupa.
Druhy problém je s hintingy. Vyskytnou se fonty, které ps2pk vyrastruje
priserné na rozdil od PostSriptové tiskarny, a navic je to viditelné i ve
vysSich rozlisenich. Smula.

Vice tedy manual k ps2pk. Obecna poucka zni: vysledné pk-fonty
musi mit stejné jméno a kédovani jako rau-fonty (podobné je tomu s roz-
Sifenim a sklonénim). TakZe pokud jste generovali TFM soubor pomoci:
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afm2tfm Times-Roman -p csenc.enc -v ptmr8z rptmr

volame pak ps2pk

ps2pk -E csenc.enc Times-Roman rptmr.pk

V pripadé

afm2tfm Times-Roman.pfb -t csenc.enc -v ptmr8z rptmr
pouzijeme

ps2pk Times-Roman.pfb rptmr.pk

Umistime nyni TFM, VF, a PK soubory na spravna mista (aby je ovlada¢
nasel) a zkusime si vytisknout tabulku fontu. Pouzivdm k tomu makro
testfont. Vyslednou tabulku porovname s tabulkou fontu csr10. Pokud
je vse O.K., miZeme si blahoprat a prejit k dalsimu kroku. Pokud pouze
chybi nékteré znaky, podivime se do AFM souboru, zda jsou ve fontu
obsazeny. Pokud skutecné nejsou, nebo pouze chybi kompozitni popisy
(jako tfeba ve fontu Utopia), mizeme s vyhodou pouZit program a2ac
Petra Olsdka. Nékdy se stane, ze v. AFM souboru jsou znaky oznaceny
jako kompozity, chybi v nich jejich popis (CC polozka), ale v PFB sou-
boru jsou obsazeny jejich obrysy. Pak staci do AFM souboru opsat ¢islo
z PFB. Pfi té prilezitosti neni na skodu zkontrolovat, jestli obé kédovani
souhlasi. Rovnéz stoji za to zkontrolovat, zdali maji vSechny znaky uve-
dené v Encoding vektoru odpovidajici popisy v PFB souboru, pfipadné,
jsou-li v8echny obrysy uvedeny v Encoding vektoru (zbytecné bychom
tak ptisli o néjaké znaky).

Nejhorsi pfipad nastane, kdyz znaky nejsou na spravnych mistech.
Pak je tfeba nejprve pro jistotu zkontrolovat nas kdédovaci soubor
a neni-li chyba v ném, pak vézte, Ze mate co do Cinéni s chybou nej-
strasnéjsi, bohuzel ¢astou. Néktefi samozvani pocestovatelé nejen Ze vy-
hézeji z fontu ligatury (tomu jsme jiz privykli), le¢ se nenamahaji dat
obrystm jejich pravd jména (dlouhé A pak napf. najdeme pod ndzvem
iacute). Reeni je vcelku bolestivé. Zjistime spravnou permutaci bud
pomoci komer¢niho software (pouzivim FontoGrapher) nebo pomoci
GhostScriptu nebo lze vyuzit pkedit a nami vygenerovanou bitmapu.
Pak napt. awkovskym skriptem za timto tcelem zhotovenym prozeneme
,vadné“ soubory a zjedname napravu. Cely postup opakujeme.

Vétsinou zbyva doladit nékolik jemnustek. Pokud napiiklad vime, ze
ve fontu je obsazena ligatura fi, ale nAm se ne a ne zjevit, je to zptiso-
beno vétsinou absenci pfiznaku L i fi v AFM souboru a neni tézké jej
doplnit.
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DVIPS

Konecné jsme tedy font odladili a zbyva jej rozchodit s DVIPS. Pokud
jsme nepouzivali prekddovani raw-fontu, je to relativné snadné. Dopl-
nime do souboru psfonts.map fadek:

rptmr Times-Roman <Times-Roman.pfb

Prvni jméno je raw-font, druhé je FontName z AFM souboru a tfeti je
PFB soubor. Umistime pak Times-Roman.pfb na misto, kde ho DVIPS
najde a pokusime se nyni vytisknout tabulku fontu pomoci DVIPS. Po-
kud v8e probéhne v potfddku (DVIPS nenahlési zddnou chybu a opravdu
font natdhne), ale tiskarna vytiskne vSe fontem Courier (psaci stroj),
podivime se jesté, zdali FontName je stejné v AFM i PFB souboru.
Pokud ne, sjednotime je (nejlépe tak, Ze to opravime v souboru AFM
a psfont.map, je to nejméné predélavani a nemusime znova spoustét
afm2tfm)

Pokud jste pouzili metodu s prekédovanim raw-fontu, v manualu
DVIPS je psano, ze funguje vlozeni nasledujiciho fadku do psfonts.map:
rptmr Times-Roman "CSencoding ReEncodeFont" <csenc.enc

kde nézev CSencoding musi byt nachlup stejny, jaky je v souboru
csenc.enc. Podotykam, Ze mné to zatim nechodi®, snad budete $tast-
néjsi (v posledni distribuci DVIPS je cely direktoraf vénovany tomuto
problému).

Varovani

I kdyz mate font legilné koupeny, nelze véfit takika nicemu. Sam jsem
opravoval font, kde se neshodovalo: FontName v AFM a PFB souboru,
nékteré znaky byly uvedeny v AFM souboru jako kompozitni, byt jejich
obrysy byly obsaZeny v PFB souboru (a pochopitelné jejich kompozitni
popisy v AFM souboru chybély), a nékteré jiné obrysy obsazené v PFB
souboru nebyly ani v jednom Encoding vektoru (jednalo se o pismena t
a d, ¢ili nic zanedbatelného). Nejpodivnéjsi bylo, Ze se cely font choval
pod Windows spravné?.

3Viz poznamku na str. 258 nebo té7 kapitolu 5.3 v dokumentaci programu DVIPS.
Pozn. red.

4Vysvétleni je nasnadé. ATM pro Windows nepouzivd AFM soubory. Cést met-
rickych informaci (BoundingBox) erpa pfimo z PFB souboru, druhou ¢4st (kerning)
ma ulozenu v PFM souboru (specidlni binarni tvar). Na Encoding se zfejmé neohlizi
vibec.
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TrueTypy

Alternativou k Typel jsou TrueTypy firem Apple a Microsoft. Jejich
hlavni vyhodou oproti PostScriptovym fontim ma byt automatické od-
stranovani ,dropouti®, tedy preruSeni ¢ary v nizsich rozlisenich, bo-
hatsi moznosti hintovani a rychlejsi vykreslovani kvadratickych splajnt
(Typel uzivaji kubické). Projevi se to zejména na obrazovce. Obecné lze
bohuzel Tici, ze TrueTypy jsou horsi kvality nezli Typel, a to z nékolika
divodi:

1. Vétsinou vznikly Spatnou konverzi z Typel. Konverze obrysu je
nepomérné jednodusi (byt netrividlni), nez konverze hinti.

2. Software na vyrobu dobfe ohintovanych TrueTypu je pomeérné
draha zaleZitost (rozhodné to nezvlddne ani FontoGrapher ani
FontStudio) a hinty samotné jsou neziidka ru¢ni préce. V dobé
psani tohoto ¢lanku jsem neznal zadny dostupny WYSIWYG soft-
ware (pro Windows) produkujici skuteéné TrueTypy. Vzdy se jed-
nalo o kubické splajny posléze konvertované na kvadratické, které
ovSem program tajil (nezobrazoval).

3. Forméat TrueTypu se zcela macessky chova k ligaturam. To nezna-
mena, ze tam nejsou, ale pouze chybi informace, které pary tvori
jaké ligatury. Sazeci software muze pouze tipovat.

Zatim jedinou moznosti, jak implantovat TrueTypy do TEXu, je jejich
konverze do Typel®. Nastésti konverze kvadratickych splajnti na kubické
dopada veskrze 1épe nez obracend, nemluvé o tom, Ze nékteré softwary
umi zrestaurovat ptivodni (kubické) obrysy, vznikl-li font nap¥. konverzi
z Typel.

Zel neznam jiny nez komeréni konverzni software.

FontMonger je program na tvorbu vektorovych fontt zvladajici i kon-
verzi mezi mnoha forméaty. Verze, kterou jsem uzival, méla potize
s kédovanim. Disledkem bylo zruSeni nékterych znakt ve fontu
béhem editace ¢i konverze, ¢ili nesla pouzit na vétsinu pocesténych
fontt.

FontoGrapher neumi konvertovat mezi tolika formaty jako FontMon-
ger, ale na rozdil od né€ho se nezalekne ani skurilnich kédovani

5Existuje sice komeréni verze TEXu TrueTEX, ale nepiedpokladam jeji hojny do-
méci vyskyt.*

*Pracuje se na konvertoru TTF2AFM (nekomerénim), ktery umozni pouziti True-
Type fonti v TEX2PDF. Pozn. red.
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ani vice znaki ve fontu nez 256. Rovnéz zvlada i vektorizaci (ma-
Iych) bitmap, coZ jej povySuje na vhodny nastroj k doméci vyrobé
Typel (resp. TrueType) fontt. Nezanedbatelnd je i (vypnutelnd)
autohintovaci funkce.

Hodné stésti

Literatura

[1] Petr Sojka: Virtudlni fonty, accents a préatelé. Zpravodaj Ceskoslo-
venského sdruzeni uzivateli TEXu, 1994, # 2, str. 56—69.
(Ftp://ftp.muni.cz/pub/tex/local/cstug/sojka/aboutacc/])

[2] Joachim Schrod: Komponenty TgXu. Zpravodaj Ceskoslovenského
sdruzeni uzivatelt TEXu, 1993, # 1, str. 1-10.
(ftp://ftp.muni.cz/pub/tex/CTAN/documentation/components-
pI=TeX7)

[3] Tomas Mréz: PostScriptovéa pisma v TEXu. Zpravodaj Ceskosloven-
ského sdruzeni uzivateld TEXu, 1994, # 2, str. 70-76.

[4] Petr Olgédk: Program a2ac — manipulace s fontem na trovni Post-
Scriptu. Zpravodaj Ceskoslovenského sdruzeni uzivatelit TipXu, 1996,
# 1, str. 23-30.
(ftp://math.feld.cvut.cz/pub/cstex/msdos/cspsfont.zip)

[5] Donald Knuth: Virtual fonts, a more fun for grand wizards. TUG-
boat, 1990, # 1, str. 13-23.
(ftp://ftp.muni.cz/pub/tex/CTAN/documentation/virtual
Fonts . knuth)

[6] Pavel Herout: PostScriptové fonty pro ty, co o nich moc nevédi.
Zpravodaj Ceskoslovenského sdruZeni uzivatel TEXu, 1996, #1,
str. 43-64.

[7] Petr Olsak: Typograficky systém TEX. Ceskoslovenské sdruzeni uzi-
vateld TEXu, 1995.

[8] Adobe Font Metrics File Format Specification Version 4.0. Adobe
Systems Incorporated, February 1992.

Arnost Stedry
arnost@uivt.cas.cz

268


ftp://ftp.muni.cz/pub/tex/local/cstug/sojka/aboutacc/
ftp://ftp.muni.cz/pub/tex/CTAN/documentation/components-of-TeX/
ftp://ftp.muni.cz/pub/tex/CTAN/documentation/components-of-TeX/
ftp://math.feld.cvut.cz/pub/cstex/msdos/cspsfont.zip
ftp://ftp.muni.cz/pub/tex/CTAN/documentation/virtual-fonts.knuth
ftp://ftp.muni.cz/pub/tex/CTAN/documentation/virtual-fonts.knuth

IBTEXova kucharka/2

I 7ZDENEK WAGNER I

Otvirame druhy dil M TEXové kucharky. Minule jsme se zaméfili na za-
klady, o nichz se jiz dale zminovat nebudeme. Pfedpokladame, ze Ctenar
tohoto dilu jiz vi, jak se ma zachovat, kdyz se mu v dokumentu objevi
chyba Invalid use of \spacefactor.

Nyni se jiz zaCneme zabyvat metodami, s jejichz pomoci budeme
zasahovat do vzhledu dokumentu. Povime si o problematice, ktera
v plainu neni feSena. Zatimco uzivatel plainu musi nadefinovat vse sam,
I TEXistovi sta¢i pouhd tprava nékolika malo maker.

Abychom zdtraznili, Ze se jedna o pokracovani, navazeme Cislovani
kapitol. Trochu pfedbéhneme vyklad a ukazeme, jak to bylo provedeno.
Minuly dil koncil kapitolou 7. Proto je na zacatku tohoto dokumentu:

\setcounter{section}{7}

Prikaz \section zvétsi tento ¢ita¢ o jednotku a prislusnou hodnotu
vytiskne. Tim jsme dosahli, Zze nasledujici kapitola mé ¢islo 8.

8. Zména pisma

Tento text je zafazen jako reakce na problémy s (§IEXem. V po-
c¢atku byly do tohoto baliku zafazeny virtualni skripty pocesténych
PostScriptovych fontt véetné .fd soubori pro KIEX. Omylem vsak
(STEX neobsahoval balik PSNF'SS. Uzivatelé pak dosli k zavéru, ze Post-
Scriptové fonty nelze v I¥TEXu pouzit. To byla ovSem pravda pouze ¢as-
tecnd. Nestacilo napsat \usepackage{times}, nebot ptislusny balik ne-
byl instalovan. Resenim byl povel:

\fontfamily{ptm}\selectfont

Nyni si vysvétlime, jak a pro¢ vyse uvedeny pirikaz funguje.

8.1. Charakteristiky pisma
Typografie rozeznava kromé velikosti t¥i dalsi charakteristiky pisma.
IMTEX pridava jeden atribut navic, a o tom si povime nejdfive. Snad
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kazdy uzivatel TEXu se ve svych zac¢atcich pokusi napsat v textu znaky
< a >. Vysledkem je ovSem | a ;. V matematickych vzorcich mu spravné
fungovalo < i >. Uzivatel je tedy zmaten. Na vin€ je pravé ten ctvrty
atribut, to je kédovani fontu.

Predstavte si, ze by klavesy na vasem pocitaci byly jednozna¢né ocis-
lovany, napfiklad pofadovymi ¢isly. Takovému ocislovani mizeme Fikat
kédovani. Vskutku ma kazda klavesa interné pfitazeno néjaké ¢islo — kdd.
Pri stisku klavesy je tento kdd vyslan do pocitace a prislusné vstupni ob-
vody tak poznaji, kterou klavesu uzivatel zmackl. Pokud se ma néjaky
znak zobrazit na obrazovce ¢i vytisknout na tiskarné, musi se opét vyslat
poradové cislo tohoto znaku v pFislusném fontu. Pritom pocita¢ kéduje
znaky jinak nez klavesnice a kdéd znakt ve fontu muze také byt zcela
odlisny. Navic je kédovani riznych font obecné rizné. Zpracovani do-
kumentu v (I4)TgXu! tedy zahrnuje nékolik konverzi. Nejprve operacni
systém prevede kod klavesy na kdéd, kterému rozumi. To se odehrava
zejména pii psani zdrojového textu editorem. TEX pak pii ¢teni sou-
boru konvertuje znaky do svého vnitfniho kédovani. Pied tiskem opét
provadi konverzi podle kédovani pouzitého fontu. Pokud maji vSechny
fonty stejné kddovani, mizeme TEX naucit pracovat pfimo v kédovani
fontu. Druh4 konverze tim odpadne. Pokud pouzivime pouze sedmibi-
tovy ASCII kéd nebo mame na drovni operac¢niho systému stejny kdd,
jaky maji nase fonty (to je pfipad UNIXu a kédovéani IL2), nepotiebu-
jeme konverzi zadnou.

Vétsina uzivatell si zfejmé vystadi s jedinym kddovanim textu. Pri-
pustme vSak, ze musime do textu propasovat vétu: ,B cmcreme TEX
BO3MOYKHO MUCATDH O pyccku.“ Je zfejmé, ze az3byka ma nékteré znaky
odligné, takze i jejich umisténi ve fontu (tj. kédovéani) bude jiné. Uvedeny
priklad lze vytisknout i beze zmény kédovani, ale totéz neplati o fontech
matematickych. Zkuste si napiiklad vysazet né&jaky text (nejlépe ang-
licky) fontem cmex10. Ve vysledku asi pavodni text nepoznate. Proto
se matematické vyrazy zapisuji specidlnimi makry a konverzi do kédu
fontu provadi TEX béhem jejich expanze.

Ptvodné byl TEX vytvoren pro anglic¢tinu a pouzival tedy pouze sed-
mibitovy kéd. Pismena s diakritikou v ném nebyla obsazena. Proto se ,,*
muselo skladat ze samostatného hacku a pismene ,r*. Toto sedmibitové

1Timto novotvarem autor vyjadiuje, ze pfislusné tvrzeni plati jak pro plain TEX
tak pro IATEX.
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kédovani se nyni oznacuje OT1. Pozdéji byl vytvoren osmibitovy kéd
obsahujici v8echny potfebné akcentované znaky. Autori KTEXu oceka-
vaji, ze jeho kédovani, oznacované T1, se stane standardem. Rozlozeni
znakd v kédech OT1 a T1 je dosti odlisné a pro matematickou sazbu
je k6d OT1 pottebny vzdy. To brani zavedeni novych fontt na stafic-
kych pocitacich s malym diskem. Pro ceskou a slovenskou sazbu byl
tedy vytvoren jiny font, ktery jednak Setfi prostor na disku, a navic ma
diakritickd znaménka vytvofena podle narodnich typografickych zvyk-
losti. Oznacuje se IL2 a je konzervativnim rozsifenim ptvodniho kédu
OT1.

Predstavme si nyni, co se stane, kdyz chceme vytisknout ,i“. Uva-
kolik rtznych fonti s odlisSnym kédovanim a zpracovavame dokumenty
psané s raznym kédovanim Cestiny. Znak vyjadiujici , 7 v daném vstup-
nim kédovani musi byt aktivni a definovany tak, aby se expandoval na
\v{r}. Tuto sekvenci jiz v zdsadé miZeme pouzit k tisku ,¥“, nebot pf¥i-
kaz \v je definovan v kazdém textovém kdédu. Naptiklad v OT1 bude
kone¢nym vysledkem expanze \accent20r. Primitiv \accent ovSem po-
tlaci déleni slova. Pokud tedy pfislusny font ma znak ,t“, provede se
odpovidajici konverze. Dokument lze diky témto vlastnostem zpraco-
vat 1 na instalaci, kterd ma pouze fonty s kédovanim OT1. Vysledek
sice bude vzhledem k potlaceni déleni slov vyznamné horsi, nicméné pro
hrubé ¢teni postaci. Pokud by tento slozity rys, a to jsme postup kon-
verze popsali velmi struc¢né a nepfesné, nebyl implementovan, nedal by
se dokument na odli$né instalaci vytisknout viibec (nebo az po mnoha
zésazich do textu).

Problematika kédovani je témér vycCerpana, ale stdle jsme nevysveét-
lili problém nastinény v prvnim odstavci této podkapitoly. VSimnéte si
rozdilu mezi < a <. Prvni znak je v pismu simulujicim psaci stroj, za-
timco druhy znak je matematicky. Znaky j a ; pochazeji z obvyklého
patkového pisma Computer Modern, které ovsem znaky < a > neobsa-
huje. OT1 totiz neni kédovanim v pravém slova smyslu, nebot umisténi
znakli zavisi i na volbé rodiny a fezu pisma. Pismo psaciho stroje ma <
na misté, kde zakladni proporcionalni pismo obsahuje j. Pfi zméné fezu
na kurzivu se ze znaku $ stane £. Tyto problémy dédi i kédovani IL2.

O dalsich atributech pisma se zminime jen zkratkovité. Nechceme
zde suplovat ucebnice typografie. Spise uvedeme nazvy charakteristik ve
spojeni s odpovidajicimi INTEXovymi piikazy.
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O rodiné pisma (\fontfamily) jsme se jiz zminili. Dal§imi charakte-
ristikami jsou fez (\fontshape) a duktus (\fontseries).

8.2. Prikazy pro vybér pisma
Rekli jsme si, ze kazdé pismo je charakterizovino kédovanim, rodinou,
duktem, fezem a stupném (velikosti). VSechny tyto charakteristiky bu-
deme chtit ve svych dokumentech ménit nezavisle.

Vybér pisma je implementovan v plain TEXu i ve vSech dalsich for-
matech. Zména charakteristik vSak neni zcela nezavisla.

Stary IMTEX 2.09 poskytoval prikazy pro nékolik zvolenych fontt. Pfi-
tom piikaz pro zménu velikosti pisma soucasné nastavil zakladni rodinu,
fez i duktus. Predstavte si, Ze jste méli vétu:

Chceme ve vété napsat jedno slovo velké.

Nyni se rozhodneme prevést celou vétu do kurzivy. Vysledek nas pre-
kvapi. Uprostied véty kurziva nebude:

Chceme ve vété napsat jedno slovo velke.

Navic nebyla zarfazena ani kurzivni korekce. Pfi takové zméné tedy
bylo nutno projit cely text a na mnoha mistech ru¢né dopisovat zmény
font. Pokud se nam prece jen kurziva nelibila a chtéli jsme obno-
vit puvodni stav, museli jsme opét zménit text na mnoha mistech.
Proto jiz pro BTEX 2.09 vytvoril Frank Mittelbach ,New Font Selection
Scheme® (NFSS) umoziiujici ortogondlni zmény jednotlivych atributi.
IATEX 2.09 jesté nerozeznaval kédovani fontt. To je implementovano az
v tzv. NFSS2, které obsahuje WTEX 2. Nyni tedy {\it Chceme ve vé&té
napsat {\Large jedno slovo} velké.} vysazi:

Chceme ve vété napsat deHO slovo velke.

Uvedeny priklad se mize zdat prili§ vyumélkovany. Je pravda, ze ty-
pograficka kvalita tohoto prikladu je dosti bidna. Predstavte si vSak, ze
mate delsi text, kde jsou nadpisy vysazeny vétsim pismem, pripadné pis-
mem tuénym. Po provedeni korektury jsme pozadani, abychom text pre-
sadili napfiklad do $vabachu. Dame tedy za \begin{document} piikaz
pro zménu fontu. PouZijeme-li pavodni IATEX 2.09, budou vétsi a tucné
nadpisy v Computer Modern Roman vypadat zvlast ohavné. Musime
tedy jesté predefinovat formatovani nadpist — a v budoucnu to budeme
muset opakovat pro kazdy jiny font. I TEX 2 nam tuto praci usetii.
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Za zminku stoji i nova moznost. Diky ortogonalnimu vybéru lze kom-
binaci \bfseries a \itshape psat tuc¢nou kurzivou, coz diivéjsi ITEX
nepfipoustél bez zavedeni nového fontu pomoci maker, jez nebyla ve
zdrojovém kédu dokumentovédna. Aby se predeslo nejednoznaénostem
pfi zpracovani starych soubort, maji jednoduché ptrikazy \bf, \it a po-
dobné tyz vyznam jako v ptuvodnim I#TEXu 2.09.

V minulé ¢asti jsme jiz uvedli, Ze mame makra deklarativni a pfi-
kazova. Prikazové makro, napf. \textit, se hodi pro vysazeni kratsi
Casti textu v kurzivé. Piikazova makra se automaticky staraji o vkladani
kurzivnich korekci. Deklarativni makro, napf. \itshape, méni prislusny
atribut uvnitt skupiny, v niz je pouzito. Hodi se zejména v uzivatelskych
definicich dalsich maker. Kurzivni korekce je nutno zadat explicitné.

Kurzivni korekce se vklada pii prechodu mezi sklonénym a stoja-
tym pismem. Nevypadalo by ovSsem dobte, kdyby se korekce vlozila pred
¢arku, tecku, pripadné jiny podobny znak. Pti automatickém vkladani se
tedy kurzivni korekce vynecha v pripadé, ze za ni nasleduje znak uvedeny
v \nocorrlist. Standardni definice tohoto makra je:

\newcommand{\nocorrlist}{, .}

Uzivatel mtze toto makro predefinovat. Z hlediska rychlosti je vhodné,
aby jednotlivé znaky byly uvedeny v poradi ¢etnosti vyskytu v doku-
mentu (nejcastéjsi na prvnim mist€). Kromé této globalni zmény lze
potlacit vlozeni kurzivni korekce jednotlivé uvedenim makra \nocorr na
odpovidajici strané textu v prikazovém makru pro zménu pisma.

Atributy pisma jsou voleny makry uvedenymi v tabulce 1. Skutec¢ny
vyznam jednotlivych prikazt lze zménit na uzivatelské trovni. Kazdé
makro totiz vola jisty ,hook“, jehoz definice mtze byt zménéna. Seznam
téchto vnitinich maker véetné jejich hodnot je uveden v tabulce 2.

Makra z tabulky 1 tedy provadéji slozitéjsi Cinnost. Napiiklad
\bfseries je expandovéno na \fontseries{\bfdefault}\selectfont.
Po zméné makra \bfdefault zvoli tudiz \bfseries jiny duktus.

Néktera pisma mohou obsahovat rodiny, dukty ¢i fezy, pro néz
nejsou definovana makra. Musime tedy pouzit prikazy nizsi irovné. Pro
zménu rodiny, duktu a fezu mame tedy postupné makra \fontfamily,
\fontseries a \fontshape. Kédovani se zméni vyhradné makrem
\fontencoding. Tato makra pouze sdéli systému NFSS, Ze se né&jaky
atribut bude ménit, ale neprovedou vlastni vybér pisma. Zména se pro-
vede az piikazem \selectfont. Zkuste si ve svém IATEXu nésledujici
piikazy:
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Tabulka 1: Makra pro zménu pisma

\textnormal{...}

Prikaz Deklarace Vyznam
\textrm{...} {\rmfamily...} Patkové pismo
\textsf{...} {\sffamily...} Bezpatkové pismo
\texttt{...} {\ttfamily...} Pismo psaciho stroje
\textmd{...} {\mdseries...} St¥edn{ duktus
\textbf{...} {\bfseries...} Tuéné pismo
\textup{...} {\upshape. ..} Stojaté pismo
\textit{...} {\itshape...} Kurziva
\textsl{...} {\slshape...} Sklonéné pismo
\textsc{...} {\scshape. ..} KAPITALKY
\emph{...} {\em...} Zvygraznéné pismo

{\normalfont...} | Zakladni pismo

Tabulka 2: Definice atributt pisma (hooks)

Hook Hodnota Pouzito pri:
\encodingdefault | 0T1 Kdédovani zakladniho pisma
\familydefault \rmdefault | Rodina zakladniho pisma
\seriesdefault m Duktus zékladniho pisma
\shapedefault n Rez zékladniho pisma
\rmdefault cmr \rmfamily nebo \textrm
\sfdefault cmss \sffamily nebo \textsf
\ttdefault cmtt \ttfamily nebo \texttt
\bfdefault bx \bfseries nebo \textbf
\mddefault m \mdseries nebo \textmd
\itdefault it \itshape nebo \textit
\sldefault sl \slshape nebo \textsl
\scdefault sc \scshape nebo \textsc
\updefault n \upshape nebo \textup
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{\bfseries text}
{\fontseries{b}\selectfont text}
{\fontseries{sbc}\sffamily text}

Vsimneéte si, ze posledni fadek vyse uvedeného prikladu neobsahuje
\selectfont. Makro \sffamily se totiz expanduje na \fontfamily
{\sfdefault}\selectfont. Posledni fadek je tedy pfiblizné ekviva-
lentni zapisu:

{\fontseries{sbc}\fontfamily{sf}\selectfont text}

Ukéazali jsme si, ze je naprosto dostacujici, kdyz uvedeme \selectfont
pouze jednou az po definovani zmén vsech pozadovanych atributti. Nyni
predpokladejme, Zze chceme jedno slovo napsat v tuéné kurzivé rodiny
Times, pfic¢emz piislusny font ma kédovani T1. Méli bychom tedy v do-
kumentu napsat
\fontencoding{T1}\fontfamily{ptm}\fontseries{bx}
\fontshape{it}\selectfont

To bychom se ale upsali. Nastésti nAm NFSS nabizi zkraceny zapis:
\usefont{T1}{ptm}{bx}{it}

Vsimneéte si, ze zde jiz nepotiebujeme \selectfont. Vyznam parametri
je z ukazky zfejmy.

Nyni jiz tedy vime, pro¢ funguje \fontfamily{ptm}\selectfont.
Tento zptisob ale neni zcela spravny. Cisla strdnek a bé&zné zéhlavi se
tiskne zakladnim pismem dokumentu, takZe \normalfont prepne zpét
na Computer Modern. pokud chceme vysazet cely dokument pismem
Times Roman, méli bychom tedy na jeho zacatek vlozit:

\renewcommand\rmdefault{ptm}

Tak se chova standardni balik TIMES. V ném jsou navic zménény rodiny
pisma bezpatkového a pisma psaciho stroje.

Nezminili jsme se jesté o makru \fontsize. To slouzi ke zméné veli-
kosti pisma. Makro mé dva parametry. Prvnim parametrem se definuje
stupen pisma, druhy parametr urcuje rozte¢ uc¢afi. V obou parametrech
muzeme uvést jak prosté Cislo, tak TEXovsky rozmér. Pro tisk plakata
nebo folii uréenych k promitani s oblibou pouzivam:
\fontsize{10mm}{13mm}\selectfont

O tom si ale povime pozdéji.
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9. Zavedeni nového pisma

V predchozim textu jsme si vysvétlili, jak mame IKTEXu sdélit, které
pismo chceme pro sazbu pouzit. Mohli jsme ale specifikovat pouze takové
pismo, které jiz IATEX znd. Nyni si povime, jak naucime KTEX dalsi
pisma.

9.1. Primitiv \font
ETEX umoznuje pouziti mnoha TEXovych primitivi. Jednim z nich je
pravé \font. Primitiv je velmi rychly, protoze nepodléhd zZadnym ex-
panzim. Chceme-li tedy z fontu pouzit jeden nebo nékolik malo znak,
napt. kdyz mame v néjakém fontu vytvoreny obrazek, je primitiv \font
vhodnym kandidatem. Pro zavadéni pisma pro text se vSak nehodi.
Predstavme si, ze pismo pro azbuku zavedeme pomoci primitivu
\font takto:

\font\azb=wncyr10

Pak pomoci {\azb pisheme bukvy} skuteéné numeme GyKBLI, protoze
v daném fontu ,sh® tvori ligaturu ,m“. Takovy font je ale z hlediska
ITEXu staticky, takze v kurzivé OyKBLI mMCATL HEIL3S. Stejné tak, Ma-
JIEHLKUE OYKBLI nedokazeme vytisknout.

Ekvivalentnim zpusobem je i zavedeni pisma IXTEXovym makrem
\newfont. Syntaxe je jind, ale vysledek je stejny.

Podobnou zradu zptisobi zavedeni fontu s jinym kédovanim. Zde jsme
prepnuli kédovéani na T1, takZze sdzime fontem dcr10. Protoze jsme zmé-
nili kédovani a neméame ¢eskd pismena definovana jako aktivni, musime
vse zapisovat TpXovymi sekvencemi. Text ale dopadne dobie, nebot se
o to IMTEX postaré. V nasledujicim odstavci zavedeme dcr10 primitivem
\font. Podivejte se, co z toho vyjde!

Podobnou zradu zpusobi zavedeni fontu s jinym kédovdnim. Zde jsme
poepnuli kédovani na T1, tak;e sdzime fontem dcr10. Proto;e jsme zmi-
nili kédovani a neméame éeskd pismena definovana jako aktivni, musime
vze zapisovat TEXovymi sekvencemi. Text ale dopadne dobge, neboz se
o to N TEX postard. V nasledujicim odstavci zavedeme dcr10 primitivem
\font. Podivejte se, co z toho vyjde!

Kdédy nékterych znakt se shoduji, proto je text alespon ¢astecné sro-
zumitelny. Nicméné, zpravodaj vysazeny takovym zplisobem by se vam
jisté nelibil. Potfebujeme tedy jiny mechanismus pro zavadéni fontu.
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9.2. Makro \DeclareFixedFont
Predstavme si, ze nyni zavedeme font dcr10 pomoci:

\DeclareFixedFont{\DC}{T1}{\familydefault}{\seriesdefault}
{\shapedefault}{10}

Potom jako pfepina¢ pisma pouzijeme \DC a znovu vytiskneme predpo-
sledni odstavec pfedchozi podkapitoly.

Podobnou zradu zpusobi zavedeni fontu s jinym kédovanim. Zde jsme
poepnuli kédovani na T1, tak;e sdzime fontem dcr10. Proto;e jsme zmi-
nili kédovani a neméame éeskd pismena definovdna jako aktivni, musime
vze zapisovat TEXovymi sekvencemi. Text ale dopadne dobge, neboz se
o to M TEX postard. V nasledujicim odstavci zavedeme dcr10 primitivem
\font. Podivejte se, co z toho vyjde!

Ani tentokrat se to nepovedlo. IATEX sice méa informaci o kédovani,
ale zapomnél jej zménit. Musime tedy za \DC zapsat jesté \selectfont,
¢imz se vSe opravi. Dikazem je nasledujici odstavec.

Podobnou zradu zptisobi zavedeni fontu s jinym kédovanim. Zde jsme
prepnuli kédovani na T1, takze sazime fontem dcr10. Protoze jsme zmé-
nili kédovani a nemame ceska pismena definovana jako aktivni, musime
vSe zapisovat TEXovymi sekvencemi. Text ale dopadne dobfe, nebot se
o to IMTEX postara. V nasledujicim odstavci zavedeme dcr10 primitivem
\font. Podivejte se, co z toho vyjde!

Kdédovani se nam sice zménilo, ale stejné font ziistava staticky. Pro
plnohodnotnou definici textového fontu potfebujeme jiny pristup.

9.3. Jak I*TEX hleda fonty

Nasledujici text nebude zcela presny. Pro zajisténi efektivity jsou totiz
nékteré fonty interni. Jsou tedy zavedeny jiz béhem generovani formatu.
Malo pouzivané fonty jsou externi. Znamena to, Ze aZ pii zpracovani
dokumentu hledd IATEX jejich definici. Pro jednoduchost popiSeme pouze
zpusob, jak ATEX zavadi externi fonty. S internimi fonty se provadi totéz,
ale jiz pfi vytvareni formatu.

ETEX musi rozumét kédovani fontu. Cg-fonty maji kédovani IL2, ale
to standardni I#TEX nezna. Ma-li s takovym fontem pracovat, musi se
toto kédovani nejprve naucit. W TEX tedy nacte soubor IL2enc.def, kde
musi byt kédovani definovano. Obsah tohoto souboru zde popisovat ne-
budeme. Zajemce odkazeme na standardni dokumentaci, ktera je povin-
nou soucasti kazdé distribuce I TEXu.
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Predpokladejme nyni, Ze chceme pouzit Times-Roman v kédovani
KOI-8-CS. Rodinu tohoto pisma oznac¢ujeme zkratkou ptm. Nékde uvnit
se tedy vyskytnou piikazy \fontencoding{KOI} a \fontfamily{ptm}.
ITEX se proto porozhlédne po definici kédovani KOI-8-CS. Pokud toto
kédovani neznéa, precte jej ze souboru KOIenc.def. Zname-li definici ké-
dovéani, mizeme jiz nacitat deklaraci rodiny pisma. Ta se v uvedeném
pfipadé bude vyskytovat v souboru KOIptm.fd. Z tohoto ptikladu je
snad ziejmé, jak se tvori nazvy fd-soubort pro dana kédovani a rodiny
fontd. Uzivatelé UNIXu si musi uvédomit, ze mald/velkd pismena v na-
zvech téchto soubort jsou vyznamna. V jinych operacnich systémech lze
klidné psat i koiptm.fd, ¢imz se ovSem ztraci prehlednost.

Soubor s deklaraci fontu zac¢ind definici rodiny pisma piikazem
\DeclareFontFamily. Toto makro mé tii parametry. Prvnim parame-
trem je kédovani, druhym parametrem je nazev rodiny a na zavér se
uvadi piikaz, ktery se ma provést automaticky pfi zvoleni rodiny. T¥eti
parametr byva obvykle prazdny. Times-Roman v kédovani KOI-8-CS
bychom tedy uvedli definici:

\DeclareFontFamily{KOI}{ptm}{}

Posledni parametr 1ze vyuzit pro zmeény, které se budou tykat celé
rodiny. Naptiklad v pismu psaciho stroje chceme potlacit déleni. Prove-
deme to zptsobem, ktery definuje TEX. Pfi rozdéleni slova se za prvni
¢ast vysadi spojovnik. TEX ale potiebuje védét, jak vlastné takovy spo-
jovnik vypada. Pro kazdy font je proto definovan parametr \hyphenchar,
v némz je uloZen kdéd spojovniku. Pokud nastavime tento kéd na —1,
znamena to pro TEX, Ze spojovnik neexistuje a déleni se tudiZ potlaci.
Tuto zménu miZzeme provadét automaticky tim, Ze ji zapiSeme do tfetiho
parametru deklarace rodiny. Pfi zméné rodiny pak IATEX tuto operaci
provede automaticky za nas. Pro pismo psaciho stroje tak budeme mit
nasledujici definici (v originalnim kédovani OT1):
\DeclareFontFamily{0T1}{cmtt}{\hyphenchar\font=-1}

Posledni parametr deklarace rodiny pisma lze pouzit i k jinym tri-
kim. Mame napf. pismo, jehoz kédovani je témétr shodné s 1.2, ale né-
které (nepismenné) znaky se lisi. Mohli bychom definovat nové kédovéni,
ale pak bychom museli znovu vytvorit format a specifikovat vzory déleni
pro dalsi kédovani, ¢imz bychom zbytecné plytvali paméti. Protoze kédy
vSech pismen se shoduji, mtuzeme délit slova podle pravidel uréenych ko-
dovanim IL2. Pfi zvoleni rodiny pouze sdélime IXTEXu, aby predefinoval
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nékolik symbolta. Pro pismo rodiny bask pak takova deklarace vypada:

\DeclareFontFamily{IL2}{bask}{\chardef\textellipsis=8
\def\textsection{" a7}/,
\def\textdagger{~"83}\def\textdaggerdbl{~"84}}

V predchozim textu jsme si popisovali makra pro zménu jednotlivych
atributt pisma. Uvedli jsme jako piiklad \fontseries{sbc}, ale nevy-
svétlili jsme, odkud se to ,,sbc* vzalo. Obvykle najdeme v dokumentaci
pisma, v jakych Ffezech a duktech je k dispozici. Pokud takovou infor-
maci nemame, musime se podivat do fd-souboru a vy¢ist ji z ptfikazi
\DeclareFontShape. Toto makro ma Sest parametrd. Prvni ¢tyfi jsou
kédovani, rodina, duktus a fez. V patém parametru definujeme velikosti
a externi jména fonti. Sesty parametr je obvykle prazdny a specifikuji
se v ném prikazy, které se maji automaticky provést pti zvoleni tohoto
fontu. Je to obdoba posledniho parametru makra \DeclareFontFamily.

Nyni se vice zastavime u patého parametru. Ten totiz poskytuje
mnoho riznych moznosti. Pfedpokladejme, ze mame novy font, a chceme
ETEXu sdélit, jak jej ma pouzivat. Prvni ¢tyfi parametry zapiSeme
snadno, a pravé ten paty nam da nejvice prace. Musime ke kazdé ve-
likosti definovat jméno fontu, ktery ma TEX zavést. Zacneme fiktivnim
fontem z rodiny muj v kédovani OT1, ktery mame k dispozici pouze ve
velikosti 10 pt. Pro stfedni duktus a zakladni fez pak mizeme psat:

\DeclareFontShape{0T1}{mujHm}I{n}{ <10> mujmri0 }{}

Mame-li font i ve velikosti 12 pt, pouzijeme definici:
\DeclareFontShape{0T1} {mujH{mIHn}{ <10> <12> mujmr10 }{}
Pak pfi zvoleni velikosti 12 pt zavede TEX mujmr10 ve zvétseni 1,2, coz
obvykle vyjadifujeme jako \scaled 1200.

PostScriptové obrysové fonty jsou libovolné zvétsovatelné a RIP je
vygeneruje v libovolné velikosti. Pro vSechny velikosti pak mame tyz
externi soubor a v deklaraci nahradime konkrétni velikost nekoneénym
rozpétim. V popisu pocesténého pisma Times mame napf. pro tucnou
kurzivu deklaraci:

\DeclareFontShape{IL2}{ptm}{bx}{it}{<-> ptmbi8z}{}
Vezmeéme si nyni prikaz:
\DeclareFontShape{IL2}{fnt}{m}{s1}{<-12> fntsmall
<12-> fntlarge}{}
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Zde jsme definovali sklonéné (slanted) pismo fiktivni rodiny fnt stfed-
niho duktu. Pro stupen mensi nez 12 pt se zavede externi font fntsmall,
pro 12 pt a vétsi se pouzije fntlarge.

V tomto rozsdhlejsim tvodu jsme si popsali zdkladni tvar makra
\DeclareFontShape. Nyni si povime vice o moznostech specifikace ve-
likosti a externiho jména. Velikost (stupeil) pisma lze zadat bud jed-
noduchymi ¢isly jako <10> a <14.4> nebo rozmezim dvou c¢isel, napft.
<5-10>. Tato specifikace pak plati pro velikost vétsi nebo rovnou 5 pt
a mensi nez 10 pt. Jednu mez mizeme vynechat. Potom <-12> specifikuje
vSechny velikosti mensi nez 12 pt, <14.4-> definuje externi font pro veli-
kost vétsi nebo rovnou 14.4 pt. Vynechdme-li obé meze, definujeme pak
jednim externim fontem vSechny velikosti. Jak jsme jiz ukazali, pouziva
se takovy zapis zejména ve spojeni s PostScriptovymi obrysovymi fonty.
Font je obvykle dostupny v nékolika velikostech. Zapis pak mizeme zkra-
tit vypusténim opakujici se informace. Napriklad pismo Pandora existuje
pouze jako jeden METAFONTovy soubor, z néhoz ziskavame dalsi veli-
kosti zvétsovanim ¢i zmensovanim. Deklarace pro obvyklé stupné znamé
z METAFONTu pak vypada:

\DeclareFontShape{0T1}{panr}{m}{n}{
<B> <B> <7> <8> <9> <10> <10.95> <12>
<14.4> <17.28> <20.74> <24.88> panl0 }{}

Nyni pozaddme BTEX, aby zavedl font pandora ve velikosti 12 pt. Z vyse
uvedené deklarace NFSS pochopi, ze potfebujeme panl0 ve zvétseni 1,2.
Jak ale BTEX pfisel na to, ze zdkladni externi font mé stupenn 10 pt?
Tato informace je uvedena v metrickém souboru pan10.tfm. Pokud jej
programem TFTOPL pfevedeme do textové formy, najdeme v pani0.pl
informaci:

(DESIGNSIZE R 10.0)

V METAFONTu zadavame velikost pisma pomoci parametri font_size
a designsize, ale jejich popis patfi do jiného clanku. Tyto parametry
totiz musi znat tvirce fontu. Chceme-li hotové pismo pouzit v MTEXu,
nemusime o jejich existenci viibec védét. Je zcela postacujici, kdyz si uve-
domime, Ze velikost pisma je zapsana v metrickém souboru a KTEXové
(nebo TEXové — z hlediska uZivatele to neni podstatné) algoritmy si pfi-
slusnou informaci najdou.

Ptipad, ktery jsme pravé diskutovali, je vlastné nejjednodussi ,size
function“, tzv. prazdna funkce. M4 nejkratsi mozné jméno, protoze se
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pouziva nejcastéji. Existuje fada ruznych funkci. Pokud se v zapisu vy-
skytuje hvézdicka, pak vSe nalevo od hvézdicky je jméno funkce, napravo
jsou argumenty. Nékteré funkce maji téz nepovinny argument, ktery se
pak uvadi v hranatych zavorkach. Pokud specifikace velikosti neobsahuje
hvézdicku, pak se jedna o prazdnou funkci a cely text je argument.

Zakladni podobu prazdné funkce jsme si jiz popsali. Prazdna funkce
vSak muze mit jeden nepovinny parametr. Pfedstavme si, Ze mame pismo
mujps, které chceme kombinovat s fontem Times. Nase pismo mé vsak pri
stejném nominalnim stupni vyssi kresbu a pro estetické sladéni bychom
jej chtéli redukovat na 93 %. toho dosdhneme automaticky néasledujici
definici velikosti:
<-> [.93] mujps

Funkce ,,s“ je funkéné identicka s prazdnou funkci. Jediny rozdil spo-
¢iva v tom, zZe se zadné diagnostické zpravy nepisi na obrazovku. Do
log-souboru se vsak zapisuji vzdy. Nazev funkce je odvozen z prvniho
pismene anglického slova silence — ticho. Pouziti funkce ,s* muze vypa-
dat napriklad takto:

\DeclareFontShape{0T1}{muj{b}{s1}{ <-> s * [.93] mujps }H}
Pisma generovand METAFONTem jsou obvykle dostupna v fadé dis-

krétnich velikosti. Abychom si usetfili zapis, pouzijeme s vyhodou funkci

»gen“ nebo jeji tichou variantu ,sgen®. Zapis:

<8> <9> <10> gen * cmtt

je pak zkratkou za:

<8> cmtt8 <9> cmtt9 <10> cmttl0

I tato funkce rozeznava nepovinny argument, ktery ma opét vyznam
zvétSeni stejné jako u prazdné funkce.

Nékteré rodiny pisem jsou bohaté na rizné fezy a dukty, v jinych
rodinach jsou moznosti silné omezeny. Kdyz si v dokumentu zvolime ne-
existujici kombinaci, NFSS vybere néjaky ndhradni font. To ale nemusi
byt volba, ktera se nam libi. Pfedstavte si, ze sazite Svabachem a pozadu-
jete sklonéné pismo. Sklonény (slanted) $vabach ale neméte, a NFSS tedy
pouzije sklonény Computer Modern. To je naprosto nezadouci. Zcela lo-
gicka je v takovém pripadé nahrada Svabachovou kurzivou, kterou tfeba
mate k dispozici. Takové substituce 1ze definovat funkei ,,sub“ nebo jeji
tichou variantou ,ssub®“. Argument této funkce se uvadi ve formé ro-
dina/duktus/fez, kde vSechny ¢asti oznac¢ujeme piislusnymi zkratkami.
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Napftiklad v definicnim souboru rodiny Times s kédovanim IL2 je sklo-
néné pismo nahrazeno kurzivou nasledujicim ptikazem:

\DeclareFontShape{IL2}{ptm}{m}{s1}{<-> sub * m/it}{}

Pismo Zapf-Chancery-Medium-Italic mame v tiskarné pouze v jediné
kombinaci. Témér cely soubor pak obsahuje substituce:

\DeclareFontFamily{IL2}{pzc}{}
\DeclareFontShape{IL2}{pzcHmI{it}H{<-> pzcmi8z}{}
\DeclareFontShape{IL2}{pzcH{m}{s1l}{<-> sub * m/it}{}
\DeclareFontShape{IL2}{pzcHmI{n}{<-> sub * m/it}{}
\DeclareFontShape{IL2}{pzcH{m}{sc}<-> sub * m/it}{}
\DeclareFontShape{IL2}{pzc}H{bIHn}{<-> sub * m/it}{}
\DeclareFontShape{IL2}{pzc}{b}{sl}{<-> sub * m/it}{}
\DeclareFontShape{IL2}{pzcHb}I{it}{<-> sub * m/it}{}
\DeclareFontShape{IL2}{pzc}{b}I{sc}H<-> sub * m/it}{}
\DeclareFontShape{IL2}{pzcH{bx}}Hn}{<-> sub * m/it}{}
\DeclareFontShape{IL2}{pzc}{bx}{s1}{<-> sub * m/it}{}
\DeclareFontShape{IL2}{pzc}{bx}{it}{<-> sub * m/it}{}
\DeclareFontShape{IL2}{pzc}{bx}{sc}{<-> sub * m/it}{}

Ve vyse uvedenych piikladech jsme nahradili cely ez pisma fezem jinym.
Mame ale dalsi moznost. Predpokladejme, ze néjaké pismo je dostupné
pouze v nékterych velikostech. Pokud uzivatel zvoli stupen, ktery dané
pismo nema, pouzijeme rozumnou ndhradu. Napfiklad mtizeme mit de-
finici:

\DeclareFontShape{0T1}{cmss}{m}{s1}{ <-8> sub * cmss/m/n
<8> <9> gen * cmssi <10> <10.95> cmssilO
<12> <14.4> cmssil2
<17.28> <20.74> <24.88> cmssil7 }H3

Fonty velikosti mensi nez 8 pt budou tedy nahrazeny zakladnim fezem
cmss/m/n. Takovy fez ovSem neexistuje a definice obsahuje dalsi sub-
stituce. Vidime tedy, ze substituce se mohou fetézit, ale pochopitelné
nesméji obsahovat cyklus. Vyhoda takového zapisu spociva v tom, ze
ménime pouze jednu skupinu, kdyz v nové distribuci ziskdme novy font.

Dalsi funkce zde jiz nebudeme popisovat, protoze se bez nich obvykle
obejdeme. Zajemce odkaZeme v zavéru ¢lanku na prislusnou literaturu.
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9.4. NFSS pro stary BTEX 2.09

Na tomto misté nechceme délat reklamu starému KTEXu, ale zasta-
vime se u néj z jiného divodu. Pradstavme si, ze ndm nékdo vé-
nuje (nebo prodd) nové pismo a soubor maker pro zavedeni tohoto
pisma pravé do NFSS v IATEXu 2.09. My jsme ovSem pokrokovi a po-
uzivame ITEX2:. Pokud pro nas KTEX 2.09 neni jen obstarozni za-
hadou, mame vétsinu prace jiz hotovu. KIEX2.09 nemél fd-soubory,
ale nové fonty byly zavadény pomoci styli. Makra pro zavedeni no-
vého stylu tedy najdete v souboru s pfiponou .sty. Podivate-li se do
takového souboru, bude se vim zdat povédomy. Rodina je tam de-
finovina makrem \@newfontfamily a jednotlivé fezy jsou specifiko-
vany v \@newfontshape. Jejich syntaxe je stejnd jako v NFSS2, kte-
rou pouzivd BTEX2s. Chybi pouze kédovani, protoze IMTEX 2.09 ko-
dovani nerozeznaval. Staci tedy jednoduchd zameéna maker a doplnéni
kédovani fontu. Takova operace je v libovolném editoru otazkou néko-
lika minut. Vysledny soubor musi mit samoziejmé jméno podle vzoru
KODrodina.fd. Uzivatelé OS/2 a UNIXu mohou mit tendenci k ex-
trémné dlouhym jméntim soubord. Napiiklad si pojmenuji rodinu Zapf-
-Chancery-Medium-Italic plnym jménem (bez spojovniktl) a pro kéd
KOI-8-CS pak dostanou soubor KO0IZapfChanceryMediumItalic.fd.
Vézte vsak, Ze takovy soubor nebude prenositelny do operacnich sys-
tém, kde jsou jména souborti omezena na 8 + 3. Pokud jej viibec néjak
dostanete do DOSu, bude se vysledny soubor jmenovat KOIZAPFC.FD.
V nékterych implementacich pak takovd zména muze ¢init potize. V no-
vych verzich emTEXu je tento problém (nastésti) oSetfen.

10. Prakticky postup zavadéni nového pisma

Zakladni teorii jsme tedy zvladli a miZzeme se pustit do prace. Jak ale
mame postupovat? Nejlepsi je, kdyz nam prislusny soubor napise né-
jaky automat. Standardem je balik FONTINST, pro pocesténé fonty lze
pouzit CSPSFONT, jenz je soucéasti (IEXu. Mize se ovsem stat, Ze zddny
z téchto baliki nemame, nebo se nam zda slozity a nechceme se jej
uCit, pfipadné nemame vSechny informace a potfebujeme narychlo vy-
tvorit alespon priblizny popis, ktery pijde v nasem dokumentu pouzit.
Ceka nés tedy trocha prace a nésledujici odstavce popisi doporudeny
postup.
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Nejprve musime identifikovat kédovani fontu. Casto lze kédovani od-
hadnout z povahy fontu, nebo jej dokonce vime od autora pisma. Pokud
takovou informaci nemame, musime si vytisknout tabulku a srovnat ji
s definicemi zndmych koédt. Dingbaty a jiné exotické fonty obvykle ne-
vyhovuji Zzddnému kédovani. Zde musime pouzit ,nezndmé“ (undefined)
kédovani, které se znaci symbolem ,,U“.

V dalsim kroku zvolime jméno rodiny. Jsou to obvykle prvni spolec¢na
pismena jmen soubort. Pokud budeme takové pismo pouzivat vyhradné
na svém domacim pocitaci, staci, kdyz zvolime pro novou rodinu nazev,
ktery jesté neni pouzit. Pfesto je vhodné drzet se zavedenych konvenci —
viz doporucenou literaturu.

Kazdé pismo ma své metrické soubory s pfiponou .tfm, které musi
byt soucasti distribuce daného fontu. V pripadé pisma vytvoreného
METAFONTem se miiZe stat, Ze dostaneme pouze zdrojové soubory, a me-
triky si musime vygenerovat METAFONTem sami. Takovy pripad je vSak
jiz tidky. Néktera pisma mohou obsahovat navic virtualni skripty. Po-
zname to podle toho, Ze k nékterym soubortim s priponou .tfm existuje
soubor s priponou .vf. Pfi zkouméani se pak zaméiime pravé na tyto
soubory. Na metriky, ke kterym nemame stejnojmenny virtualni skript,
zapomeneme. To v zddném pripadé neznamend, ze je muzeme zahodit.
Tyto soubory se musi vyskytovat v adresafi, kde je najde TgX a ovladace
vystupnich zafizeni. My se vSak o né nebudeme zajimat.

Desifrovanim jmen soubori vyzkoumame, v jakych fezech a duktech
je pismo dostupné. Obvykle ve jménech jiz najdeme odpovidajici pis-
mena b, bx, sc (nebo jen c), ti (misto ocekdvaného it pro text italics —
na rozdil od mi pro math italics) a konec¢né s1 nebo o pro sklonéné (ang-
licky slanted nebo oblique) pismo. Né&kdy jsou v8ak ndzvy silné kryptické
a nemame jinou moznost nez vytisknout si vzorek pisma a z jeho vzhledu
usoudit, o jaky fez a duktus se vlastné jedna.

Nakonec potrebujeme zjistit, v jakych velikostech je pismo dostupné.
Vezmeéme si naptiklad pismo OCR-B. Podivame se na metrické soubory
a najdeme ocrb5.tfm, ocrb6.tfm, ocrb7.tfm, ocrb8.tfm, ocrb9.tfm
a ocrb10.tfm. Cislo obvykle uréuje stupen pisma. Protoze OCR asi ne-
pouzijeme pro normalni text, zvolime kédovani U a rodinu pojmenujeme
ocrb. Pak lze psat:

\DeclareFontFamily{U}{ocrb}{}

\DeclareFontShape{U} ocrbHm}I{n}{
<B> <> <7> <8> <9> <10> gen * ocrb }{}
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Pokud by distribuce OCR-B obsahovala pouze metriky a hotové pk-
-soubory pro vystupni zafizeni, byli bychom tim hotovi. My vSak mame
METAFONTovy zdroj, takze lze generovat i vétsi pismo. Pro obvyklé
velikosti pak napiSeme:

\DeclareFontFamily{U}{ ocrb}{}
\DeclareFontShape{U}ocrb}{mI{n}{

<B> <6> <7> <8> <9> <10> gen * ocrb

<10.95> <12> <14.4> <17.28> <20.74> <24.88> ocrbi0 }}

Meéli bychom jesté nadefinovat substituce pro jiné kombinace duktu
a Fezu, ale to jiz nechame ¢tenaftim za doméci kol. Ve pak zapiseme do
souboru Uocrb. £fd, ktery umistime do adresare, ktery prohledava BTEX.
MizZeme vSak uvedend makra zapsat i do preambule dokumentu. K tomu
pristoupime zejména v ptipadé, Ze jsme napsali narychlo netaplnou de-
klaraci. Mame-li \DeclareFontFamily{U}{ocrb} v dokumentu, nenacte
jiz TEX Uocrb.fd, i kdyby tento soubor existoval.

Vyse uvedené prikazy jsme zkopirovali tésné nad tento odstavec. Nyni
lze zapsat:

{\fontsize{14}{18}\usefont{U}{ocrb}{m}{nl}%
VZOR OCR 1234567890}

Vysledkem je pak:

VZOR OCR 1234567890

Vsimnéte si, ze jsme pozadovali stupen 14 pt, ktery neni k dispozici.
TEX pak vybere nejblizsi existujici velikost, v nasem pripadé 14,4 pt. Na
to je nutno ddvat pozor, nebot nékdy to miZe vést k velmi nepiijemnym
nasledkim.

U PostScriptovych fontt je situace ponékud jednodussi. RIP jej totiz
dokaze vyrastrovat v libovolné velikosti, takze obvykle specifikujeme ne-
omezené rozmezi velikosti <->. Clanek Pavla Herouta (najdete jej ve
Zpravodaji ¢.1/96 na strané 43) obsahoval ukdzku ve fontu Souvenir.
Autor vytvoril svaj ¢lanek v IBTEXu 2.09 a poskytl metriky i virtualni
skripty prislusného fontu pro kédovani XL2. To je vlastné rozsifenim
IL2, pfi¢emz rozsifujici znaky nebyly nutné. Redakce pouzivad BTEX 2¢,
a aby mohla byt vytisténa ukazka na strané 63, byl béhem zlomku mi-
nuty rucéné vytvotren soubor IL2pso.fd obsahujici:

\DeclareFontFamily{IL2}{pso}{}
\DeclareFontShape{IL2}{pso}{m}{n}{<->psol8z}{}
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\DeclareFontShape{IL2}{pso}t{m}{it}{<->psoli8z}{}
\DeclareFontShape{IL2}{pso}{m}{s1}{<->psoli8z}{}
\DeclareFontShape{IL2}{pso}{bx}{n}{<->psod8z}{}
\DeclareFontShape{IL2}{pso}{bx}{it}{<->psodi8z}{}
\DeclareFontShape{IL2}{pso}{bx}{sl}{<->psodi8z}{}
Pak jiz fungovaly obvyklé piikazy \bfseries, \itshape a jiné. Nemame
zde ovSem KAPITALKY, protoze jejich virtudlni skripty nebyly k dispozici.
V prikladech pouziti tohoto fontu jsme je nepotfebovali, proto nebyly
v definiénim souboru uvedeny jejich substituce. Takovy defini¢ni soubor
ma pak omezenou pouzitelnost, ale predstavuje snadné feSeni pro ptipad,
7e potiebujeme novy font zavést rychle alespon v nékterych rezech.
Nyni umime vytvofit velky napis fontem Times-Roman stupné 30 pt.
Odpovidajici font pro obrazovkovy prohlize¢ ovSem neméame. Pokud jsme
si ale tfeba pro Mattesiv prohlize¢ napsali spravné substitucéni soubor
a mame dobfe nainstalovany MFJOB, vhodny nédhradni font se automa-
ticky vygeneruje. Na PostScriptové tiskarné pak budeme mit skutec¢né
Times-Roman. Kdyz jej ale zkombinujeme s pismem Computer Modern
stejné velikosti, budou nam pismenka poskakovat. Maximalni dostupna
velikost cm-fonti je totiz 24,88 pt! Lze to napravit zdsahem do fd-
-souboru, ale v matematice to chodit nebude — tam je zavedeni nové
velikosti podstatné slozitéjsi. Mohli bychom i pro matematiku pouzit
Times-Roman, ale ani to neni jednoduché. Matematicky font musi totiz
obsahovat fadu parametri \fontdimen, které program AFM2TFM nevy-
tvori. Miizeme je sice vytvorit ruéné, ale je to pracné a zjisténi spravnych
hodnot vyzaduje jisty graficky cit. Potfebujeme-li velké napisy obsahu-
jici matematiku, musime vSe vytisknout v néjaké velikosti podporované
IMTEXem a zvstéit cely DVI-soubor parametrem tiskového ovladace nebo
PostScriptovou transformaci.

11. Zména zakladni velikosti pisma

Vsechny standardni tfidy dokumentt nastavuji stupen pisma na 10 pt.
Pouzitim parametru 11pt nebo 12pt lze pismo zvétsit. Co ale miizeme
udélat v pripadé, ze pozadujeme jinou velikost nez 11 pt ¢i 12 pt?

Velikost pisma jiz umime zménit. Mohli bychom si tedy predefinovat
\normalsize. Rozhodneme se pro zdkladni stupen 8 pt s dvoubodovym
rfadkovym prokladem. NasSe definice pak bude:
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\renewcommand\normalsize{\fontsize{8}{10}\selectfont}

vvvvvv

prilis veliké mezery, napriklad okolo matematickych vzorcti nebo v enu-
meracich. ITEX se totiz snaZi ,myslet* za uzivatele. Rada rozméri by
méla byt v souladu s velikosti pisma. Makra pro zménu velikosti fontu
na to pamatuji. V souboru sizel10.clo je uvedeno:

\renewcommand\normalsize{J,
\@setfontsize\normalsize\@xpt\@xiipt
\abovedisplayskip 10\p@ \@plus2\p@ \@minus5\p@
\abovedisplayshortskip \z@ \@plus3\p@
\belowdisplayshortskip 6\p@ \@plus3\p@ \@minus3\p@
\belowdisplayskip \abovedisplayskip
\let\@listi\@listI}

\normalsize

\newcommand\small{%

\@setfontsize\small\@ixpt{11}}

\abovedisplayskip 8.5\p@ \@plus3\p@ \@minus4\p@

\abovedisplayshortskip \z@ \@plus2\p@

\belowdisplayshortskip 4\p@ \@plus2\p@ \@minus2\p@

\def\@listi{\leftmargin\leftmargini
\topsep 4\p@ \@plus2\p@ \@minus2\p@
\parsep 2\p@ \@plus\p@ \@minus\p®@
\itemsep \parsepl’

\belowdisplayskip \abovedisplayskip

}

TEXové primitivy \abovedisplayskip, \abovedisplayshortskip, ja-
koz i \belowdisplayskip a \belowdisplayshortskip definuji verti-
kalni mezery okolo matematickych rovnic. Makra \topsep apod. urcuji
rozméry pouzité ve vyctech. Tém se budeme vénovat v jiném dilu ku-
charky, takze je zde ponechame bez komentare

Vsimneéte si hojného ,rojeni zavinacu“. Pro vétsi efektivitu je fada
opakované se vyskytujicich vyrazi ulozena do maker a registrii. Setif se
tim pamét pocitace i das. Napiiklad \@minus predstavuje jediny token,
zatimco pro minus potiebujeme pét tokent. Snadno si domyslime, Ze
\@xpt = 10pt, \@xiipt = 12pt a \p@ = 1pt.

Definici \normalsize ale na prvni pohled nevidime. Makra pro
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zménu stupné pisma totiz definujeme prostfednictvim \@setfontsize.
Tento prikaz ma tii parametry: jméno makra, které chceme definovat,
stuperni pisma a vzdalenost ucari. Priblizné tedy vypada funkce takto:

\def\@setfontsize#1#2#3{J
\def#1{\fontsize{#2}{#3}\selectfont}}

Skutecnost je slozitéjsi, ale to nas v tomto okamziku nebude zajimat.
Vsimneme si ale toho, Ze rozméry muzeme zadavat v libovolnych jed-
notkach. Predstavme si, Zze chceme vytisknout plakat. Hodilo by se nam
zékladni pismo velikosti 10 mm s dvoumilimetrovym Ffadkovym prokla-
dem. Vytvorime si pro tento tcel soubor sizelOmm.sty, kde rozméry
prevedeme z pointti na milimetry. Po trividlni Gpravé budeme hotovi
a soubor bude zac¢inat piikazy:

\ProvidesPackage{size1Omm}
\renewcommand\normalsize{/
\@setfontsize\normalsize{10mm}{12mm}
\abovedisplayskip 10mm \@plus2mm \@minus5mm
\abovedisplayshortskip \z@ \@plus3mm
\belowdisplayshortskip 6mm \@plus3mm \@minus3mm
\belowdisplayskip \abovedisplayskip
\let\@listi\@listI}
\normalsize
\renewcommand\small{’,
\@setfontsize\small{9mm}{11imm}%
\abovedisplayskip 8.5mm \@plus3mm \@minus4mm
\abovedisplayshortskip \z@ \@plus2mm
\belowdisplayshortskip 4mm \@plus2mm \@minus2mm
\def\@listi{\leftmargin\leftmargini
\topsep 4mm \@plus2mm \@minus2mm
\parsep 2mm \@plusimm \@minusimm
\itemsep \parsepl’
\belowdisplayskip \abovedisplayskip
}

Cely soubor ma 217 fadka, proto jej zde neuvadime. Jisté si zbytek
domyslite sami.

Zdalo by se, Ze jsme v uvodu této kapitolky zakazali pouziti makra
\fontsize. Neni to ale pravda. V neobvyklych pripadech potiebujeme
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neobvyklé velikosti pisma. Tyka se to tfeba titulnich stranek nebo roz-
mérnych tabulek. Zde bychom si s jednoduchymi makry \normalsize,
\large, \small atd. nemuseli vystacit. Také mtzeme potiebovat jiny
tfadkovy proklad. Tehdy pouzijeme \fontsize, ale nikdy nebudeme
takto meénit velikost pisma v bézném dokumentu.

Radkovy proklad je éastym kamenem trazu. Budeme se mu vénovat
v dalsim dilu kuchatky. Tim se vypotradame s fonty a za¢neme s popisem
dalsich trikt.

V minulé ¢asti jsme slibili, Zze ukdzeme, jak lze zménit vzhled obsahu.
Bohuzel se to do tohoto ¢isla jiz neveslo. Zbyva tim dluh, ktery napravime

M7

v prvnim d¢isle pristiho roku.

12. Doporucena literatura

Pro dalsi studium lze doporudit jiz zminény ¢lanek Pavla Herouta, kde
najdeme skutecné zaklady. Doporucujeme vsak, abyste pti definicich ne-
pouzivali pfimo adresare. Radéji vyuzijte konfigura¢ni soubor, kterym
definujete pro TEX i pro ovladace, kde se soubory daného typu vysky-
tuji. Pak bude vase prace prenositelna i do jinych instalaci. Uvitaji to vasi
kolegové a za odménu tieba i oni budou vytvafet své produkty s ohledem
na prenositelnost a usetti tim i vasi praci.

P1i pokusu o zavedeni nového pisma se miizete setkat se spoustou pro-
blémt jesté diive, nes se vam podafi vytisknout prvni pismeno. O téchto
problémech a moznostech jejich diagnostiky a odstranéni si muzete pie-
¢ist v tomto ¢isle Zpravodaje ve &lanku Arnosta Stédrého. Clanek zaéina
na strané 249.

Jiz tradi¢né doporuc¢ime knihu: Michel Goossens, Frank Mittelbach,
Alexander Samarin — The BETEX Companion. Addison Wesley, Reading
1994, ISBN 0-201-54199-8, zejména kapitolu 7.

Uzitecné informace jsou i v souboru usrguide.tex, ktery je stan-
dardni soucasti distribuce KTEXu.

Zdenéek Wagner
wagner@mbox.cesnet.cz
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BachoTgX ’97

GUST ANNUAL MEETING IN BACHOTEK
“TgX FROM INSIDE”
May 1-3, 1997, Bachotek (Brodnica Lake District, Poland)
PRELIMINARY INFORMATION
OF THE PROGRAMME COMMITTEE

The 5th annual meeting of the Polish TEX Users Group (GUST) will
be held in Bachotek, Brodnica Lake District, May 1-3, 1997. We invite
TEX users from everywhere to join us. As the theme of the conference
suggests, this time we would like to concentrate on the TEX’s interior,
i.e., on rarely used or even totally unknown aspects of TEX. Submissions
on other subjects, such as electronic publishing (PDF, HTML, SGML),
typography issues, multilingual issues, graphic, PostScript, etc., are also
welcomed. As always, the conference programme will be completed with
tutorials covering issues concerning TEX, METAFONT, PostScript, etc.

Paper submissions, proposals for tutorials and remarks related to
the programme of the meeting please send to the Programme Commit-
tee. Lectures in English are acceptable. The deadline for submissions is
31 March 1997.

For more information about the meeting, please contact GUST secre-
tary Jola Szelatynska, Ogdlnouczelniany Osrodek Obliczeniowy UMK,
ul. Chopina 12/18, 87-100 Toruri, POLAND (email: mjsz@man.torun.
pl). See also: http://www.GUST.org.pl.

Conference Programme Committee:
Tomasz Przechlewski (ekotp@univ.gda.pl)
Boguslaw Jackowski (jacko@ipipan.gda.pl)
Marek Rycko (marek@camk.edu.pl)

GUST Sectetary
Jolanta Szelatyrska
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