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1 WhatisMusiCTEX ?

MusicTeX isaset of TEX macrosto typeset polyphonic,
orchestra or polyphonic music.

Two sizes are available : 16pt and 20pt (standard)
staff heights. For that purpose, it uses specia fonts :
musi cnl6, sl urnl6, bearm16 and nusi cn20,
sl urn20, beam20 respectively.

It is to be emphasized that MusicTEX is not intended
to be a compiler which would trandate into TEX some
standard musical notations, nor to decide by itself about
aesthetic problems in music typing. MusicTEX only
typesets staves, notes, chords, beams, slurs and orna
ments as requested by the composer. Since it makes
very few typesetting decisions, MusicTEX appears to
be a versatile and rather powerful tool. However, due
to theimportant amount of informationsto be provided
to the typesetting process, coding MusicTeX might ap-
pear to be anvfully complicated, just as the rea key-
board or orchestral music. It should beinterfaced there-
fore by some pre-compiler in the case of the com-
poser/typesetter wanting aesthetic decisionsto be auto-
matically made by somebody (or something) el se.

1.1 Musictypesetting istwo-dimensional
Most of the peoplewhojust learnt abit of music at col-
lege probably think that music is a linear sequence of
symbols, just as litterary texts to be TeX-ed. In fact,
with the exception of strictly monodic instrumentslike
most orchestral wind instruments, one should be avare
that reading music actually isamatricial operation: the
musician successively reads columns of simultaneous
notes. Thisisthe reason why, in MusicTEX the funda-
mental macro is of theform

\notes ... & ... & ... \enotes

where the character & isused to separate the notesto be
typeset on respective staffs of the various instruments,
starting from the bottom.
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In the case of an instrument whose score hasto be writ-
ten with severd staffs, these staffs are separated by the
character | . Thus, a score written for a keyboard in-
strument and a monodi ¢ instrument (for example piano
and violin) will be coded as follows:

\notes ... | ... & ... \enotes

for each column of simultaneous notes.

1.2 The spacing of the notes

It seems that many books have dealt with this problem.
Althoughit can lead to interesting a gorithms, we think
it isarather minor one.

In fact, each column of notes has not necessarily the

same spacing and, in principle, this spacing should de-

pend on the shortest duration of the simultaneous notes.

But this cannot be established asarule, for at least two

reasons :

1. spacing does not depend only of thelocal notes, but
also on the context, at least in the same bar.

2. inthecase of polyphonicmusic, exceptionscan ess-
ily befound. Hereisan example:

=

c
| J
where it can be clearly seen that the half notes at
beats 2 and 3 must be spaced asif they were quarter
notes, sincethey overlap, whichis obviousonly be-
cause of the presence of the indication of the meter
4/4.

|
ot

Therefore, we prefered to provide the com-
poser/typesetter with a set of macros, the spacing of
which increases by afactor of /2 (incidentally, thiscan
be adjusted) :
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\notes ...
\Notes ...
\NOes ...
\ NOTes ...
\ NOTEs ...
\ NOTES ...

Ro R0 Ro Ro Ro Ro
Ro R0 Ro Ro Ro Ro

Thesizeof thespatia unit (\ el enski p) can befreely
adjusted. In addition, MusicTEX provides a means
of adjusting the note spacing according to an aver-
age number of elementary spaces within aline (macro
\aut ol i nes).

1.3 Music tokens, rather than a readymade
generator
The tokens provided by MusicTEX are:
¢ the note symbols without stem ;
o the note symbols with stems, and hooks for eighth
notes and beyond ;
¢ theindicationsof beam beginningsand beam ends;
¢ theindications of beginnings and ends of ties and
slurs;
¢ theindicationsof accidentals;
e theornaments: arpeggios, trills, mordents, pinces,
turns, staccatos and pizzicatos, fermatas ;
¢ thebars, the meter and signature changes, etc.

Thus, \ wh g produces an A (445 Hz) whose duration
is a whole note. In the same way, \ qu ¢ produces a
C (250 Hz gpprox.) whose valueis a quarter note with
stemup,\ cl J producesa C (125 Hz gpprox.) whose
duration is an eighth note with stem down, etc.

To generate quarter, eighth, sixteenth, etc. chords, the
macro \ zg can be used : it produces a quarter note
head whose position is memorized and recalled when
another stemmed note (possibly with ahook) is coded ;
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.. \enotes % 1sgpatia unit

. \enotes % 1.4 spacia unit
.. \enotes % 2gpatia units
.. \enotes % 2.8 gpatia units

. \enotes % 4 spatia units

. \enotes % 5.6 spatia units

then the stem isadjusted to link all simultaneous notes.
Thus, the perfect C-major chord, i.e.

N |

03—

iscoded \ zq c\zq e\zq g\qu j or, in a more
concise way, \ zg{ ceg}\ qu j (stemup) : in fact,
single notes are treated. . . like one-note chords.

Beans are generated using macros which define their
beginning (at the current horizonta position), together
with their atitude, their sense (upper of lower), their
multiplicity, their slope and their reference number.
This latter feature — the reference number — appears to
be necessary, since one may want to writebeamswhose
horizontal extents overlap : therefore, it isnecessary to
specify which beam the notes hang on and which beam
isterminated at a given position.

Besides, a general macro (\ zchar not e) provides a
means of putting any sequence of symbols (in fact,
some\ hbox{. . .}) a any pitch of any staff of any
instrument. Thus, any symbol defined inafont (letters,
math symbols, etc.) can be used to typeset music.

Before entering details, we give below an example of
the two first bars of the sonatain C-major by MOzART
(Mozart, K545) :
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The coding is set asfollows:
\ def\ nbi nstrunment s{1}\rel ax
\ nbporteesi =2\ rel ax

\general neter{\neterfrac{4}{4}}\rel ax

\ debut npr ceau
\ nor mal

% asingleinstrument
% with two staffs

% meter is4/4

% initiates staffs, clefs, indication of the meter.
% normal spacing (14pt for \ Not es)

\ t enps\ Not es\ i buOf 0\ ghO{ cge}\t buO\ ghOg|\ hl j\enotes
% \ i buOf O beginsan upper beam, aligned on the f, reference number O, slope 0.
% \ t buO terminates this beam before writing the second g by means of \ gh0g,

% where\ gh. . indicates a note hanging on a beam.
\ 't enps\ Not es\ i buOf 0\ ghO{ cge}\ t buO\ ghOg] \ gl

[\sk\gl n\enotes

% \ sk  sets a space between the two quarters at the right hand, so that
% the second is aligned with the third eighth of theleft hand.
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\barre % bar.
\ Not es\ i buOf O\ ghO{dgf}|\qgl p i\enotes
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%\ gl p = quarter with a point.

\ not es\ t buO\ ghOg| \ i bbl 1j 3\ gb1j\t bl 1\ gb1k\ enot es
% \ i bbl 1j 3 beginsadoublebeam, aligned onthe C (j at this pitch) of slope 0.15.
\ t enps\ Not es\ i buOf 0\ ghO{ cge}\t buO\ ghOg|\ hl j\enotes

\ suspnor ceau

1.4 Other highlights

MusicTEX isintended to handle up to six instruments,
each of which may be typeset on zero to four staffs
(zero staff isused to record the text of vocal parts).

Signatures are stated either for all instruments, such
as: \ gener al si gnat ur e=- 2 which setstwo flats
on each staff, but this can be partly overrided by
\ si gnat ur ei i =1 which putsonesharp onthestaffs
of instrument number 2 (ii). Of course, signature may
change at any time as well as meters and clefs.

Besides, two frequently posed questions deserve an an-
swer. The first one is: “can MusicTEX transpose a
score 7”. The answer is now 99.5 % yes. If fact, there
isaninternal register named\ t r anspose thedefault
value of which iszero, but it may be set to any positive
of negative reasonable value. Then, it offsetsall sym-
bolspitched with | etter symbolsby that number of pitch
steps. However, it will not change the signature, and if
— for example — you transpose by 1 pitch a piece writ-
ten in C, it will not know whether you want it in Db,
in D orin Df. This might become tricky if accident-
als occur within the piece, which might have to be con-
verted into flats, naturals, sharps or double sharps, de-
pending on the new choosen signature. To circumvent
thistrouble, relative accidentals have been implemen-
ted, the actual output of which depends of the pitch of
thisaccidental and of the current signature.

The second question is : “can | write an orchestral
score and extract the separate scores for individual in-
struments 7’ The answer is95 % yes: infact, you can
define your own macros \ nynot es. . . \ enot es,
\ nyNot es. . . \ enot es with as many arguments as
there are in the orchestral score (hope this is less or
equa to 9, but TeXperts know how to work around)
and change its definition depending on the selected in-
strument (or insert a test on the vaue of some selec-
tion register). But the limitation is that the numbering
of instrumentsmay change, sothat\ si gnatureiii
may have to become\ si gnat ur ei if instrument ¢d:
isalone. But thisis not a serious problem for average
TEX wizard apprentices.

15 Howtogetit

The whole distribution fits into a single 1.2Mbyte or
1.44Mbyte diskette. It can aso be obtained through
an anonymous ftp a rsovax.ups.circe.fr

% closing with asimple bar (for short excerpts).

(130.84.128.100), after selecting the subdirectory
[.musictex]. All sources (including fonts) are
provided, either separately, or “zipped” or as VMS
‘savesets’.

1.6 Implementation and restrictions

The macroinstruction file MusicTeX contains approx-
imately 2500 lines of code, that is 80 000 bytes approx-
imately. This requires your score to be compiled by
the most extended versions of TeX (65 000 words of
working memory). In desperate situations, we recom-
mend using the “BigTEX” processors which, unfortu-
nately, perform a great ded of disk input/outputs (on
PCs) which make them awfully slow.

In particular, the number of registers it uses makes it
doubtfully compatible with LaTEX.

Ties and slurs have been implemented in away which
may look rather ugly, but we think it is the only way
of implementing in one pass ties and slurs which run
across glue. The principleisto have tie/slur symbols
with arather long part of horizontal stuff. Then, at each
time a glue occurs and at each time a group of notesis
coded whileaslur or tieispending, an\ hr ul e isis-
sued which overlaps the preceeding tie/slur symbol so
that thefina output seems to contain a continuousline.
Unfortunately, this is possible only in the glue expan-
sion direction, namely in the horizontal direction.

1.7 Acknowledgements

The idea of implementing the present package is dueto
the previous work (MUTEX) of Andrea STEINBACH and
Angelika ScHOFER'. This work provided the basis of
the Metafont codes and some line breaking procedures,
which both are still used here... with 99% corrections
and updates.

2 Practical use

2.1 Heading statements
Before any reference to MusicTEX macros :

nmusi cnf t
nmusi ct ex

\'i nput
\'i nput

which may be followed by \'i nput nusi cadd in
the case you have more than six instruments (voiceis
two instruments: onefor themusic, one for thetext) or
more than 6 simultaneous beams or ties or slurs.

! Steinbach A. & Schofer A., Theses (1987, 1988), Rheinische Friedrich-Wilhelms Universitét, Bonn, Germany.
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After that, you may write a complete book of TEX
provided that you do not use & as atabulation charac-
ter (its\ cat code has been changed) and that you do
not overwrite MusicTeX's definitions. This means that
no specia macros have been designed to help youwrite
titles, author names, comments, literature excerpts, etc.

2.2 Beforeyou begin towrite notes

You should first specify whether you want to typeset
music in size 20pt par staff or 16pt. Thisonly optional,
the default value being 20pt. If you want the 16pt size,
then you have to say :

\ nusi csi ze=16
Then, the first compulsory declaration is:
\ def \ nbi nst runent s{ n}

where n is the number of instruments, used by
MusicTEX to performsloopsbuilding staffs, setting sig-
natures, meters, etc. Therefore, it must be defined be-
fore any other statements. An instrument may consist
of several steffs, e.g. thepiano. Thedifferencebetween
oneinstrument of several staffsand several instruments
isasfollows:

o distinct instruments may have distinct signatures,
distinct staffsof auniqueinstrument share the same
signature.

e stems may be hung to beans belonging to differ-
ents staffs of the same instrument.

e chordsmay extend across several staffs of thesame
instrument.

o dtaffsof auniqueinstrument are tied together with
abig brace at the beginning of each line.

If the number of staffs (infrench “ portées’) isnot equa
to one, this number must be specified by :
\ nbporteer=p\rel ax

where p is the number of staffs, and where r is
the roman numera of the instrument considered (e.g.
\ nbporteesiii forthe3rdinsrument, startingfrom
the bottom).

If the signatureis not void, one should code :
\ gener al si gnat ur e=s\r el ax

where s > 0 indicates the number of sharpsinthesig-
natureand s < 0 the number of flats®.

If there a meter indication is to be posted, it should be
specified using the macro

\ general neter{m}%

wherem isthedescription of themeter indication which
should appear on each staff. If itisafraction (e.g. 3/4)
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on should code

\general neter{\neterfrac{3}{4}}%

or, inasimpler way (if the numbers are lessthan 10) :
\general neter{\nmeterfrac 34} %

Special denotationscan beused, suchas\ al | abr eve
to get ¢ and\ et er Ctoget C.

However, not all music scores have the same meter in
each staff. Especiadly, some staffs may have ternary
meters while others have binary. This can be specified
by usingthe\ gener al met er macro to set the meter
for most of the scores and overriding it by means of a
more sophisticated command :

\netertoksii={{\meterfrac{12}8}{%
\all abreve}{}{}}%

which sets the meter to 12/8 for the first (lower) staff,
and dlla breve for the second staff of the instrument
number 2 (ii). Note that there isroom for 4 staffs and
that void items must be specified, otherwise TEX weird
errors occur.

If you want the name of the instruments (or the name
of the voices) to be displayed in front of their respect-
ive staffs at the beginning, you may code :

\ def \'i nst runment ~{ name of the instrument} %

where r is the roman numera of the instrument con-
sidered. In this case, you should aso adjust the
\ pari ndent dimension so that the long name of an
instrument does not spill too far into the left margin.

2.3 Starting your master piece
Just code

\ debut npr ceau

which will initiate (with indentation \ par i ndent)
thefirst set of staffsfor al instrumentsyou have previ-
oudy defined. But that is not sufficient to begin writ-
ing notes and silences. In fact, you also must choose
the spacing of the notes. Thisis done by saying

\ nor mal

if you want a elementary spacing of 10pt . If you say
\ I ar ge the elementary spacing (\ el enski p) is set
to 12pt . Once thisis done, you can select v/2 mul-
tiples of this spacing by initiating your column with
\ not es (spacing \ el enski p), \ Not es (spacing
1. 4\ el enski p),etc. If thesevaluesof \ el enski p
are not fit to your needs, you can a so say

\ nor mal \ el enski p=15pt

Of coursg, if your are sufficiently skilled with TeX,
you can also compute \ el enski p according to the
number of bars you want in a line and the number of
notes in each bar. Incidentally, this is done by the
\ aut ol i nes macro which will beintroduced |ater.

2\We have seen once a score in G-minor where the signature consisted in two flats (B and E) plus one sharp (F). Thisis not

supported by MusicTeX.
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In practice, the choice of themacro\ not es,\ Not es,
\ NO es, etc,, toinitiate of column of notes setsan in-
ternal dimension register, named \ not eski p to the
given multiple of \ el enski p. The text of the mac-
ros\ nor mal ,\ | arge® and\ et r oi t isthusrather
simple:

\def\normal {\ifdimInterligne<0.1lpt%
\ conput ewi dt hs\ fi % (ignorethis safety)
\el enski p=2\Interligne\rel ax %

% (i.e. 10 points)
\def\notes{\vnotes 1.0\el enskip }%
\def\ Notes{\vnotes 1.4\elenskip }%
\def\NOxes{\vnotes 2.0\el enskip }%

\ def \ NOTes{\vnotes 2.8\elenskip }%
\ def \ NOTEs{\vnotes 4.0\el enskip }%
\ def \ NOTES{\vnotes 5.6\el enskip }}%

\ def\ Il arge{\ nornmal\ el enski p=2. 4%
\Interligne}%

\def\etroit{\ifdimInterligne<0.1lpt%
\ conput ewi dt hs\ fi

\el enski p=2\Interligne\rel ax
\def\notes{\vnotes 1.0\el enskip }%

\ def\ Not es{\vnotes 1.3\elenskip }%
\def\NOxes{\vnotes 1.8\elenskip }%

\ def \ NOTes{\vnotes 2.6\el enskip }%

\ def \ NOTEs{\vnotes 3.6\el enskip }%

\ def \ NOTES{\vnotes 5.2\el enskip }}%

\ def \ vnot es#1\ el enski p{\ not eski p=#1%
\ el enski p\ n@t es} %

As seen above, if these standard spacings do not meet
your requirements, you are welcome to define other
spacings, using the more basic macro\ vnot es.

However, you may aso prefer to ask MusicTEX to
compute thesize of \ el enski p from the page width
(\ hsi ze) after assuming aconstant number of barsof a
constant number of beatswithineach line*. Inthiscase,
you have better usethe\ aut ol i nes macro, whichis
described below (see : “Line and page bresking”).

2.4 Note pitch specification

Note pitches are usually specified by letters ranging
froma to z for thosewhich areusually written under the
G-clef (a corresponds to the A of frequency 222.5 Hz
; the G of the G-clef isdenoted g). Lower pitch notes
are specified using uppercase letters ranging from A to
N (the F of the F-clef isdenoted M and F is one octave
below).

If necessary, a numeric symbol can be used to place a
symbol independently of the active clef.
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Besides, notes below A (i.e. the A of frequency
55.625 Hz), namely thelowest octave of the modern pi-
anos can only be coded using the transposition features
(see below : transposition and octaviation) or in abso-
lute vertical position using numbers.

2.5 Writing notes

There are two major kinds of note macros :

1. those which terminate a note/chord stem and cause
horizontal spacing,

2. thosewhichinitiateor extend anote/chord stem and
do not cause horizontal spacing.

Thefirst kindis used to type a mel ody, the second kind
is used to type chords.

251 Single(spacing) notes

\wh p: wholenoteat pitch p.

\ hu p: haf noteat pitch p with stem up.

\ hl p: haf noteat pitch p with stem down.

\ qu p: Qquarter note at pitch p with stem up.

\ gl p: quarter noteat pitch p with stem down.
\cup: eighthnote® a pitch p with stem up.

\cl p: eighthnoteat pitch p with stem down.
\ccup: sixteenth noteat pitch p with stem up.
\ccl p: sixteenth noteat pitch p with stem down.
\cccup: 32-thnoteat pitch p with stem up.
\cccl p: 32-thnoteat pitch p with stem down.
\ccccu p: 64-thnoteat pitch p with stem up.
\ccccl p: 64-thnoteat pitch p with stem down.

As an example, the sequence :

o) 3 4 .

I/ §

ARV 4 ] }\ j l ) )

Je &g e ¢
was coded as :

\notes\cu c\tenps\cl j\enotes\barre
\notes\ccu c\tenps\ccl j\enotes\barre
\notes\cccu c\tenps\cccl jlenotes\barre
\notes\ccccu c\tenmps\ccccl j\enotes

If these notes are preceeded by non-spacing notes (i.e.
macros\ zq or \ zh) their stem isextended up or down
so astojoin all notesinto a single chord.

*To avoid problems with the LalpX macro of the same name, this macros is only activated under LaTgX when

\ begi n{ nusi c} isinvoked.

*This does not meet the requirements of contemporaneousmusic, but fits very well to baroque and romantic music.
®The\ ¢ of this macro nameis taken from the french word “croche” which is by the way one half of the english “crotchet” ;

\cc...,\ccc...
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2.5.2 Non-spacing (chord) notes

\'zg p: quarter (or shorter) note head at pitch p with
no spacing after.
\'zh p: haf notehead at pitch p with no spacing after.

It must be pointed out that the pitch p of these notesis
memorized so that the stem of the further spacing note
will join them into a chord. This stem top and bottom
pitchis reset at each spacing note.

REMARK : Notes of duration longer than whole notes
are adways non-spacing. This saves one useless defini-
tion, since this notes are aways longer than other sm-
ultaneous ones. If needed they can befollowed by \ sk

to force spacing.

25.3 Shifted non-spacing (chord) heads

These symbols are used mainly in chordswhere second
intervals are present. It isthe responsibility of the typ-
ist to choose which heads should be shifted I eft or right.

\ r wp : wholenotehead shifted right by onenotewidth
(ca. 6pt), no spacing.

\ I wp : whole note head shifted | eft by one note width
(ca. 6pt), no spacing.

\ r h p : half note head shifted right by one note width
(ca. 6pt), no spacing.

\ I 'h p : half note head shifted left by one note width
(ca. 6pt), no spacing.

\rqg p: quarter note head shifted right by one note
width (ca. 6pt), no spacing.

\ | g p: quarter note head shifted | eft by one notewidth
(ca. 6pt), no spacing.

Except that they are shifted left of right, these macros
act like\ z. . . macrosfor stem building.

254 Shifted notes

\rqu: actslike\ qu but the note head is shifted one
notewidth. Thisisused for chordswhose upper
note has to be on the right side of the stem.

\rhu: sameasabove for ahaf note.

255 Non-spacing singlenotes

\ zhu : half note with stem up but no spacing. It acts
like\ hu for stem building.
\'zhl : half note with stem down but no spacing. It

actslike\ hl for stem building.

\'zqu : quarter note with stem up but no spacing. It
actslike\ qu for stem building.

\ zgl : quarter note with stem down but no spacing.
It actslike\ gl for stem building.

\[hu,\Ihl,\Iqu,\Igl : same as above, but the
whole of the note is shifted one note width on

the left.
\zwp : wholenoteat pitch p with no spacing after.

Reprint MAPS#8 (92.1); May 1992

BijlageL

\zwg p: arbitrary duration note (o) at pitch p with
no spacing after.

\zbv p: breve note (=) at pitch p with no spacing
after.

\'zsb p: semi-breve note (&) at pitch p with no spa-
cing after.

2.5.6 Pointed notes

One simpleway of doing consistsin putting\ pt p to
get a dot after the normal notehead at pitch p. Thus a
quarter note with a point can be coded\ pt h\ qu h.

A simpler way of doing consistsin using compact mac-
ros, namely : \ qup, \ qupp, \ quppp,\ zgp,\ zhp,
\zwp (these three \ z. .. p are useful in chords),
\ hup, \ whp,\ ghp,\ ghpp,\ gl p,\ gl pp, ec.

You may aso introduce pointed notes, especialy in
groupsby coding: \ qu{ . a. " b. ¢} whichisequival-
entto:

\pt{a}\qu{a}\pt{b}\sh{b}\qu{b}%

\pt{c}\qu{c}

2.6 Beams

Beams are not automatically handled, but they must

be declared explicitely, before the first spacing note

involving them is coded. Two kinds of macros are
provided :

1. fixed dope beams have an arbitrary slope choosen
by the user in the range -45% to +45% (by mul-
tiples of 5%) ;

2. semi-automatic beams have their dope computed
knowing the number of \ not eski p over which
they are supposed to extend, and knowingtheinitia
andfinal pitch of thenotesthey are supposedtolink.

26.1 Fixed dopebeams

\'i bunps: initiatesan upper beam 3 horizonta line
spacings above the pitch p. m isits reference
number, which must be in the range [0-6] ([0-9]
if musi cadd filehasbeen\ i nput ).

s isthe dope of the beam. It isan integer in the range
[(99]. s = 1 means a dope of 5%, s = 9 means
a dope of 45% (the maximum with the bearm20 or
beam16 fonts), s = —3 means a dope of -15%, etc.
With usual spacingsadopeof 2 or 3isfit for ascending
scales. A dopeof 6 to 9isfit for ascending arpeggios.

\'i bl nps: initiates a lower beam 3 horizonta line
spacings below the pitch p. Other parameters as
above.

\'i bbu nps: initiates a double upper beam (same
parameter meaning).

\'i bbl nps: initiates a double lower beam (same
parameter meaning).
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\'i bbbu nps: initiates a triple upper beam (same
parameter meaning).

\'i bbbl nps: initiates a triple lower beam (same
parameter meaning).

\'i bbbbu nps : initiates a quadruple upper beam
(same parameter meaning).

\'i bbbbl nps: initiates a quadruple lower beam
(same parameter meaning).

Beam termination is also not automatic. The termina-
tion of agiven beam must beexplicitely declared before
coding the last spacing note connected to that beam.

\tbun: terminatesupper beam number n at current
position.

\tbl n: terminateslower beam number » at current
position.

\tbu and\tbl terminate beams of any multiplicity.
Therefore 32-th notes hanging on atriple beam areini-
tiated by \ i bbbu nps and terminated by \ t bu n.

It is also possible to code beams whose multiplicity is
not the same at the beginning. The multiplicity can
be increased at any position. For instance, \ nbbu n
which setsthemuliplicity of upper beam number n to 2
starting at the current position, \ nbbbu » setsitsmul-
ticiplicity to 3, and \ nbbbbu n setsitto 4. \ nbbl n»
...\ nbbbbl n perform the same functions for lower
beams.

Notes hanging or standing on beams are coded in the
form\ ghn p and\ qbn p wheren isthe beam number
and p the pitch of the note head. MusicTEX adjuststhe
length of the note stem to link the bottom of the chord
to an upper beam (normally with\ gh) and the top of
the chord to alower beam (normally with\ gb).

Notethat the difference between upper andlower beams
does not mainly consist in the beam being above or
below the note heads ; rather, it specifies whether the
abscissa of the beginning and the end of this beam is
aligned on theright (upper beam) or on the left (lower)
beam. Thus, the sequence :

[l

L/

=
e

has been coded as
\ not es\ i buOe0\ ghOe\ nbbu0\ ghOe\ nbbbu0%

\ ghOe\ t buO\ ghOe\ enot es
It isquite possibleto terminate with\ t bu abeam ini-
tiated with\ i bl . Thismay give:
h_
L/

 7n)
T

which has been coded as
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\ not es\ i bl OpO\ gbOp\ nbbl 0\ gbOp\ nbbbl 0%
\ gbOp\ t buO\ ghOe\ enot es

Partial termination of beams is aso possible, by using
\'t bbu or \ t bbl : these macros terminate the cur-
rent beam except that of order 1 (eights). \ t bbbu or
\ 't bbbl terminatethe current beam except those of or-
der 1 and 2, etc.

The macros\ t bbu and \ t bbl may also be invoked
when only asinglebeamisactive. Then, asecond beam
(upper or lower according the initiating procedure) is
opened one note width before the current position, and
closed immediately. Thus the foll owing sequence

fal

r
A

is coded :

\ not es\ i bu0eO\ ghOe\ t bbu0%
\ 't buO\ ghOe\ enot es

The same behaviour occurs in the case of \ t bbbu,
\ t bbbl ,\ t bbbbuand\ t bbbbl .

The symmetrical patternisaso possible. For example:
o]

ANV 4

J

has been coded as :

\ Not es\'i bbl 0j O\ r| ap{\ gsk\ t bbl 0} %
\ gb0j \ t bl O\ gb0j \ enot es

REMARK : these codings may seem complicated. In
fact, it is the responsability of the user to define mac-
ros which perform the most common sequences in his
masterpiece. For example, one could define sets of four
Sixteenths by the macro :

\ def \ qqh#1#2#3#4#5{ %

\'i bbl 0O#2#1\ gh #2\ gh #3\tbl O\ gh #4}

where thefirst argument is the slope and the other four
arguments are the pitches of the four consecutive six-
teenths wanted.

2.6.2 Semi-automatic beams

In order to avoid tedious checksto adjust the sl ope (and
even the starting pitch) of beams in music with a lot
of steep beams, a set of automatically slope computing
hasrecently beenimplemented (filemusi cvbm t ex).
If yousay \ | bu2gj 3 MusicTeX will understand that
you want to build an upper beam (beam number 2)
horizontally extending 3\ not eski p and whose first
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note is a g and whose last note is g . Know-
ing these parameters it will choose the highest slope
number which corresponds to a slope not more than
(1 —9)/(3\not eski p). Moreover, if thereis no suf-
ficiently steep beam dope available, then it will raise
the starting point.

Eight such macros are available : \ I bu, \ | bbu,
\'I bbbu, \'I bbbbu, \'I bl , \'I bbl, \'| bbbl and
\'I bbbbl .  Examples of their use is given in
marcell 0. tex.

2.7 Phantom notes

It may be interesting, when coding a sequence of notes
within a unique pair \ not es. . . \ enot es, to skip
one note place in order — for example — to set the third
note of one staff at the same abscissa as that of the
second noteof another staff. Thiscan bedoneby insert-
ing\ sk which causes aspacing of one\ not esKki p°.

If you just want to shift a note or a symbol by one note
head width, you may write\ gsk.

Note that these two latter macros must be used in-
side a pair \ notes...\enotes. If you want to
make a spacing of one note head width oustside, write
\ nspace.

2.8 Collectivecoding : sequences of notes

As seen in the MOZART example, it is not necessary
to write amacro sequence\ not es. . . \ enot es for
each column. If, on al staffs of dl instruments, spa
cings are equal or multiple of a unique value, the notes
may be concatenated in each staff : each note in each
staff makes the current position horizontally advance
by the elementary spacing specified by the choice of
\ not es,\ Not es,\ NO! es, etc.

The major interest of this feature resides in that
fact that the note macros are able to write severa
items ; for instance \ qu{ cdef ghi j } writesthe C-
mgjor scae in quarters with stem up. In the same
way \ cl {abcdef "~ gh} writesthe A-minor scalein
eighths. Not all note generating macros can be used to
perform collective coding, but most of them can. They
are:
o all the spacing notes: \ wh, \ hu,\ hl ... \ ccccl
and the beam hooked notes, i.e. \ ghn and\ gbn.
e al the chord notes whose name is of the form
\z....

Conversely, shifted notes are not supposed tobeused in
collective coding, mainly because they are used in very
special cases which do not deserve wasting memory
space to make them collective.

If necessary avoid space can beinserted in a collective
coding by using * .
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2.9 Accidentals
Accidentals can beintroduced in two ways.

Thefirst way, the manual way of coding them, consists
forexampleincoding\ f | atoputaflat a thepitcha,
supposedly before the further note of that pitch. There
isno control upon thefact that a notewill be put at this
position and at thispitch. Naturals, sharps, doubleflats
and double sharps are coded \ na p, \ sh p, \ dfl p
and\ dsh p respectively.

Alternate procedures\ | f 1 ,\ |1 na,\ I sh,\ 1 df | and
\ | dsh placethe same accidentals, but their abscissais
shifted one note head width on the [eft. The purpose of
thisisto avoid collision of accidentalsin a chord with
narrow intervals.

The second way of coding accidentals consists in put-
ting the symbol ~ (sharp), the symbol _ (flat), the sym-
bol = (natura), the symbol > (double sharp), or the
symbol < (double flat) within the coding of the note,
eg.. \gh{ " g} yiddsa Gg. Thismay very well be
combined with collective coding, e.g.: \ qu{ ac” d} .

Two sizes are available for accidentals. They revert to
the small version when notes are supposed to be too
close to each other. These two sizes can be forces
by coding \ bi gf |, \ bi gsh, etc.,, or \'smal | f1,
\'smal | sh, etc. If one does not want to have any
small accidentals, then one can declare \ bi gacci d
(conversely \ smal | acci dor\ var acci d —thelat-
ter restoring variable sizes).

It is aso possible to put (small) accidentals above
the note heads. This is done using \ upper sh p,
\uppernapor\upperfl p.

2.10 Transposition and octaviation

An important feature is the existence of a specia re-
gister \ t r anspose whose normal vaueif 0. If you
say

\transpose=3

all subsequent pitches specified by upper or lower
case letters will be transposed 3 positions. If you set
\transpose to 7 you may write your music one
octave below its fina pitch. Thus, you can define
octaviation macros like

\ def\ soqu#1{\ zg{ #1}{\t ranspose=7\r el ax

\qu{#1}}}

to build quarternote octaves in asingle call. Note that
the octaviated note is coded within braces so that the
transpositionis only local.

Octaviation can aso be performed in is another way,
namely unsing specia codes to transpose by multiples
of 7intervals. For example\ qu{’ ab} isequivaentto
\'qu{ hi } and\ qu{ "kl } isequivalentto\ qu{ de}.
It should be emphasized here that the ' (acute ac-
cent) and the ~ (grave accent) have cumulative ef-

Do not use\ ker n nor\ hski p : in fact\ sk not only causes a space but also records that space for correct handling of

beams.
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fects, sothat\ qu{’ ' A" A} isequivaentto\ qu{ ah}
and that the \ tr anspose parameter is only reset
to its initial value (not necessarily zero) when chan-
ging staff or instrument (i.e. | or &) or a \ enot es.
Since this may be confusing, it is useful tu use the!
prefix to reset the \ t r anspose register explicitely
to the value it had when entering \ not es”. Thus
\qu{!a’ a} always gives the note a and its upper
octave h shifted by the value of \ t r anspose at the
beginning of thecurrent\ not es. . . \ enot es group
(or \ Not es. . .\ enot es, etc.) whatever the num-
ber of previous grave and acute accents occurring in-
between.

The above processes indeed change the vertical pos
ition of the note heads and associated symbols (note
stems, accents and beams) but they do not take care of
the necessary changes of accidentalswhen transposing,
i.e. thefact that an F't occuring with a zero signature
should become a Bl when transposing from the tonal -
ity of C' major to ' major where the normal B isthe
Bb. Since the intent of the composer is not obvius —
he may want to shift a group of notes within the same
tonality or conversely to transposeit in another tonality
— thisis not done automatically. Thusthe\ sh,\fl,
\ na, \ dsh and\ df I symbols are not affected by a
change of the\ t r anspose register.

But the composer/typesetter may ask MusicTEX to do
that work. Inthiscase, he should code\ Sh,\ FI ,\ Na,
\ dSh and \ dFI (or \ bi gSh, \ bi gFl, \ bi gNa,
\ bi gdSh and\ bi gdFI or\ snal | Sh,\smal | Fl ,
\'smal [ Na, \ srmal | dSh and \ sral | dFl ) instead
of the usual lower case accidental symbols. The sym-
bol \ Sh (resp. \ bi gSh and \ snal | Sh) means that
the corresponding pitch has to be raised by one half
pitch with respect to its normal value according to the
current signature. Thus\ Sh b means a By if the sig-
natureiszero or positive, and a BYy if itisnegative. The
same logic applies for al accidentals having an upper
case forelast | etter.

Obvioudly, thecomputationisdoneafter taking account
of thevalue of the\ t r anspose register.

The compact codes™ , _, = are normally not affected by
transposition and signatures, but their behaviour can be
changed by saying \ r el at i veacci dent al s and
reset by\ absol ut eacci dent al s (thedefault situ-
ation).

Although relative accidental coding is an easy and
safe way of coding transposable scores, care should
be exercised in getting rid of the habit of say-
ing \ na b to rise the pitch of a B when the ton-
dity is ¥ maor (i.e. with \'signaturen=-1
or \general signature{-1}). An ex-
ample of sophisticated transposition is given in
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the score souvenir.tex
souveni X. t ex.

(which \inputs

Besides, the typical piano octave transposition
8----- can be obtained by coding :

\octfin p n

which puts the 8 and dotted line symbols at the pitch p
(usudly ptor). Thelengthisn\ not eski p. Thisob-
vioudly fit for short octaviation denotations. To trans-
pose awholeline, use\ oct | i ne p. Since\ octfin
terminates with a small hook down, to indicate clearly
where octaviation stops, you may aso like to use
\ oct sup which behaves like\ oct f i n without the
final hook. All thissupposesyou have anideaof theac-
tual line breaking of your scorein that section, and this
is admittedly difficult to handle when octave transposi-
tionissupposed to long alarge number of lines. In that
latter case, you canusethe\ def \ everyline{. ..}

to insert whatever code you like a each new line of
score. Thishas been used to set octaviationin the score
of the Toccatain F by Charles-Marie WIDOR® : at each
bar (or virtual bar, namely \ zbar r e), the\ everystaff
procedure is updated to produce the convenient code,
in case of the line breaking happening before the next
definition.

211 Tiesand Slurs

They have been implemented in away which may ook
rather ugly, but wethink itistheonly way of implement-
ing in one pass ties and slurswhich run across glue.

Slurs and ties must be initiated within the pair
\ not es. . . \ not es beforethespacing noteiscoded.
They must be terminated also before the last note is
coded.

\itenu np

(ten stands for the italian word tenuto) initiates an up-
per tie (convex) at pitch p. Just like beams, ties have a
reference number », from0to 6 (or 9if musi cadd is
included. \'i t enl npinitiatesalower tie (concave).

The tie of reference number » is terminated by
\ttenn.

Slursareinitiatedwith\ i | equ npand\il egl np,
where lgg stands for the italian word legato, and they
are terminated with\ t | eg n. Except that lurs start
before the note position and stop &fter, ties and durs
work the same way with the same syntax. They aso
share the same registers so that slurs nesting tied notes
should have numbers » distinct from each other.

2.12 Barsand spacing

Ordinary barsacoded usingthemacro\ bar r e (thisis
afrench word®). Thismacro providesan optional (dis-

"This value is saved in another register named\ nor mal t r anspose.
8 A French organist (1844-1937) and composer who was in charge of the organ of St-Sulpice in Paris, from 1864 to 1934.
®Whose advantageis that it differs from\ bar which is already defined in TeX.
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cretionary) line or page break'°. It also provides some
glueinorder to expand thetext over anevenly filledline.

However, since the number of bars in a score line is
generaly small, it may be convenient to alow glue not
only on each sides of bars. This can be done using the
macro\ t enps (thefrenchword for beat). Thismacro
has two effects:

1. itinserts some glue but prevents line breaking'!,

2. if some ties or durs are pending it expands them
across the glue by writingan \ hr ul e which over-
laps the unfinished tie and makes it look prolun-
gated.

Whatever the care you exercize in adjusting the size
of the \ el enski p, you are still likely to find
some broken ties (which indicate excessive glue disas-
sembling the gliding tie\ hr ul es) or some unexpec-
ted (and unwanted) line breaks or some Over[aw]full
\ hboxes. A useful means of estimating the remain-
ing space to be filled with glue consists in declaring
\raggedl i nestrue: afterthat,an\ hfi |l will be
inserted by MusicTeX before each computed (when us-
ing \ aut ol i nes) or forced line bresk. Thus, all the
musical text will be packed on the left of the line and
you will clearly see the amount of remaining space.
Then, it will be up to you do decide changing some spa-
cing parameters.

Important : do not use \'t enps when beams are
pending, otherwisetheir spatial synchronization would
fail. In other words, ties and slurs can jump over glue
(because horizonta rules may overlap and thus have
some el asticity) but beams (aswell asany obliquelines)
cannot.

Unless otherwise specified, bars are numbered. This
is a good means of finding errors provided that the
MusicTEX user has put commentsin his sourcetext re-
cording the (expected) bar number. However, this can
look unpleasant for final outputs, since the habit is to
number bars only each other five or ten bars. Thisis
not a serious problem since the frequency of bar num-
bering isdefined as:

\ f reqbar no{ 1}

If you replace the 1 by 5, bar numbering will occur
each other five bars. Conversely, whenever you want
to putthe bar number, you just say \ wbar no. You can
also inhibit any bar number printing by telling

\ def \ wbar no{}.

The bar counter isalso accessible, itsnameis\ bar no.
Thishas nothingto do thethe bar counting inveoked by
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\'aut ol i nes, so you can change it without any dra-
matic consequence.

2.13 Lineand page breaking

Bars provide a line breaking mechanism which is sup-
posed to enable TEX to break afull scoreinto linesand
pages, with an optimal distribution of thetext into lines
and pages. Unfortunately, this does not work correctly
for scores of more that approximately one page. The
reason isthat TEX must compile the entire contents of
a paragraph, before it tries to break it into lines and
pages. Therefore, one cannot rely on TeX to make that
work which automatically resultsinthe diagnostic Te X
capacity exceeded, menory....

To circumvent this dramatically restrictive capacity'?
unless you use some BigTpX!'3 another mechanism
must be invoked to bresk lines.

Thefirst oneisthemanual one: youreplace some of the
\ bar r e macro cdlsby either\ al al i gne (equival-
entto\ br eak withintext (infact it containsa\ br eak
plus some (many) other things. In the same way, you
can code\ al apage toforcean\ ej ect with proper
reinitialization of staffs, clefsand signatures.

The second one isfit for scores whose bars are of regu-
lar length : after \ debut nor ceau, you code thefol-
lowing macro :

\autolines tml

where t is the number of dementary spacings (the
lenghth of \ not es. . . \ enot es) in an average bar,
m isthe number of bars youwishinalineand [ isthe
number of linesyou wish in apage'*.

Thissetssomeparameters, namely\ maxbar si nl i ne
and \ max! i nesi npage which are simply used to
count the bars, optionally perform \ al al i gne or
\ al apage instead of thenormal \ bar r e. You may
freely alter the values of these parameters, once they
have been established by \ aut ol i nes. Moreover,
you can still force line breaking of page gjection using
\'al al i gne or \ al apage without problem since
these macroes actually reset the bar counters appropri-
ately.

On the other hand, you may want to forbideline break-
ing at abar, then you replace\ bar r e by \ xbarr e.

Conversely, you may want to break alinenot at abar'®.
Thisisallowed by \ zbar r e (optiond line break) or
forced by \ zal al i gne or\ zal apage.

The final heavy double bar of a piece is provided
by \ finnmorceau. If you just want to terminate

%Unlessit is triggered according to bar counting when\ aut ol i nes has been invoked.

1 This could unpleasantly occur if you insert a space...
127X has been designed to type text, not music.
1*Whose drawback is that it is very slow on ordinary PCs.

4 After having coded nearly one hundred of pages of music, | strongly recommend the use of \ aut ol i nes except when
inserting short excerpts of lessthan one line, such asin musicographic books.
15 For example, you may prefer to turn the page at a place where the pianist has one hand free.
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the text with a simple bar, you say \ suspnor ceau.
If you want to terminate it without a bar, you code
\ zsuspnor ceau. Once you have stopped the score
by any of these means, you can restart it using
\ r epr nor ceau.

If you want the next vertical bar to be a double bar,
you have to declare \ set doubl ebar before the
\ barre (orthe\ suspnorceauor\al al i gne or
\ al apage) to be marked with a double thin bar.

2.14 Changing score attributes

As seen before, you can change the signature of the
wholeset of instrumentsby\ gener al si gnat uren
wheren > (0 means anumber of sharps, n < 0 meansa
number of flats. Or, you may prefer to change the sig-
nature of only oneor twoinstrumentsby the statement :

\'si gnat ur er=s

where r is the roman numera of the instrument con-
sidered, and s its specific signature. Since you may
change simultaneously (with respect to the score) but
consecutively (withrespect to your code) thesignatures
of severa instruments, this change takes place only
when you say \ changesi gnat ur e (within a bar)
or\ changecont ext (after asinglevertica rule) or
\ Changecont ext (after a double vertical rule. In
the same way, you may want to change the active clefs.
Thisis done by

\ cleftoksr={{ s1}{s2}{ s3}{54}} %

where r istheroman numeral of theinstrument, s1 spe-
cifiestheclef of thelower staff, s2 theclef of thesecond
staff, etc. One must always give four values with the
above syntax, otherwise. . . s1 = 6 meansthe bass clef
(clef de fa in french), s1 = 0 means the violin clef
(clef de sol in french), s1 = 1 through s1 = 5 mean
the alto clef set onfirst (Ilower) throughfifth (upper line
of the staff). As seen above in the case of signatures,
several clefs may be changed at the same time ; thus
all the clef changes become operational only when the
macro \ changecl ef s iscoded. Normal usage con-
sistsin issuing this command before the bar, not after
(this helps the music player when the change happens
across a line break).

Meter changes are implemented the same way :
\ net ert oksr={ {m1}{ m2} { m3} { m4} } %

where r is the roman numeral of the instrument, m1
specifies the meter of the lower staff, m2 the meter of
the second staff, etc. One must aways give four val-
ues with the above syntax, otherwise. .. Since meter
changes are meaningful only across bars, they are ac-
tually taken in account with \ changecont ext or
\ Changecont ext or\ al al i gne or\ al apage.

215 Repeats

To insert a repeat bar you can use severa sets of pro-
cedures. The simplest consistsin using the commands
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\ I ef trepeat synbol , \ri ghtrepeat synbol
and\ | eftrightrepeat synbol — coded outside
the\ not es. . . \ enot es pairs — which will simply
insert these colon adorned double bars at the requested
place. For example:

|
[
OIS

I
I
=

\HEE
I
-!-
-;-

< BND

has been coded as:

\ not es\ hu g\ enot es

\ I ef tr epeat synbol

\ not es\ hu h\ enot es
\leftrightrepeatsynbol
\notes\hu i\enotes
\rightrepeat synbol

\ Not es\wh j\enotes

\ suspnor ceau

However, the previous way of coding does not provide
for line breaking at repeat bars, nor doesit advance the
bar numbering. In fact, thisway of coding if only fit
for repeats occuring in the middle of a bar.

A second way of coding consists in  say-
ing \setl eftrepeat, \setrightrepeat or
\setl eftrightrepeat before abar (\ barre),
\ suspnor ceau or \ changecont ext). In this
case, the next next vertical bar will be replaced with
the selected repeat bar. This meets the traditional mu-
sic typesetting conventionsin the only case of the right
repeat but, unfortunately, left and | eft/right repeats use
to behave in a different manner when in the middle of
alineand at aline break.

The third coding, namely the correct coding — i.e.
transforming in the correct manner when occuring at
aline break — is obtained by substituting the\ bar r e
commandwith\ | ef t r epeat ,\ri ght r epeat and
\leftrightrepeat.

Now, if you want to force a new line a a repeat, you
should code respectively :

\'setrightrepeat\alaligne
\'setrightrepeat\ suspnor ceau
\'al ali gne\l eftrepeat synbol
\reprnorceau\ | ef trepeat synbol
\ debut nor ceau\ | ef t r epeat synbol

or the combination of two of these in the case of a
left/right repeat.

2.16 Miscellaneous

Specia macros are provided to help the composer to
set any TEX text on the staffs. The macro

\ char not e p{ text}

sets the given text with its base line at pitch p of
the current staff (this means it must be coded inside
\notes...\enotes. Whatever the length of the
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text, the spacing is\ not eski p. If you do not want it
to cause spacing, you code\ zchar not e. If youwant
the possible spilling text to expand on the left rather
than on theright, then you can use\ | char not e.

To place some text at the mid-position between the two
staffs of akeyboard instrument, you may code:

% (spacing)
% (non spacing)

\'m dt wot ext{ text }
\'zm dt wot ext { text }

being however careful, & to put it inside
\ not es. ..\ enot es, b) to code it in the text of the
lower staff.

A text to be put above the current staff isintroduced by
\uptext{...}. Thismay however cause some col-
lision with bar numbering or notes above the staff ; itis
then wiseto use\ Upt ext {. . . } which putsthe text
two pitches higher (recommended to post the tempo).

Metronomic indication deserves a special macro. The

mention :
J- =60

is coded by \ met r on{\ hup} {60} (normally em-
bedded in\ Upt ext whichisinturn embedded within
\ notes...\enotes).

Themacro\ zchar not e isfitfor coding special nota-
tions like accents above or below the notes. 1t behaves
like\ char not e but causes no spacing.

Arpeggios(i.e. z) can be coded with the macro
\ arpeggi o pm

where p is the pitch of the base of the arpeggio sym-
bol and m is its multiplicity (one period is equal to
one space between staff lines, i.e. 5 points). This
macro causes a space of one note head width. If should
be issued before the concerned chords. Its variant
\ | ar peggi o setsthe arpeggio symbol slightly more
on the |eft, in order to avoid collision with accidentals
in front of the chords.

Trills can be coded in severa ways. \trille!
(where [ is a TEX dimension) yieldS a~~~~ While
\Trille [ (where [ is a TeX dimension) yields
tr To put these patterns at a given
pitch, onemay use\ xtrille plor\xTrille pl.
On the other hand \ntrill e pn is equivaent to
\xtrillep{n\noteskip} and\nTrillepnis
equivdlentto\ xTri | | e p{ »n\ not eski p}

Other ornaments are available:

e \ nordant pforav ,

e \pincepform ,

e \ Pi nce pforamw,

e \ upz p (upper pizzicato) to put a dot above a note

%1ts logic is similar to plain TEX’s\ vadj ust command.
"Thisis independent of the staff size.
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head at pitch p,

o \ | pz p (lower pizzicato) to put adot below anote
head at pitch p,

e \usf p (upper sforzando) to put a > accent above
anote head at pitch p,

e \ | sf p (lower pizzicato) to put a > accent below
anote head at pitch p,

e \ ust p (upper staccato or portato) to put a hyphen
above anote head at pitch p,

e \ | st p (lower staccato or portato) to put a hyphen
below anote head at pitch p,

e \ Upz p (upper strong pizzicato) to put an apo-
strophe above a note head at pitch p,

e \ Lpz p (lower strong pizzicato) to put a reversed
apostrophe below a note head at pitch p.

The procedure named \ everystaff is executed
each time a new system is typed. It is nor-
mally void, but it can be defined (smply by
\def\everystaff{...})totel MusicTEX to post
anything reasonable at the beginning of each system.

The procedure named \atnextline, nor-
mally void, is executed a the next computed
(through \ aut ol i nes) or forced line break (using
\'al al i gne or\ al apage). More precisaly, itisex-
ecuted after the break and before the next system is
typed. Thusit isfit for posting new definitions of lay-
out parameters, when no system is pending®.

217 Staff size

You may also want to write some parts of your score
in 20pt staff size and in 16pt staff size. This cannot be
done— at least presently — in the same system, but only
for distinct parts of pieces. Changing the size is done
by saying :

\ nusi csi ze=16\ conput especifics or

\ nusi csi ze=20\ conput especi fics

respectively.

2.18 Small and tiny notes

Ornaments and cadenzas usually need to be written
using smaller notes'”. This can be done everywhere
by stating\ smal | not esi zeor\ti nynot esi ze.
Normal notesizeisrestored by \ nor mal not esi ze.

These macros only have alocd scope. Thus, if these
macros areinvoked outsidethe\ not es. . . \ enot es
pair, the change is valid for the rest of the piece un-
less explicitely modified but, if they are invokedinside,
their effect is local to the current staff of the current
\ not es...\enotes par. Asan example, the fol-
lowing excerpt (beginning of the Aria of the Creation
by Joseph HAYDN)
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can be coded as:
\ def \ DS{\ hbox{\ ds}}

\ def\ FS{\ hbox{\ kern 0. 3\ not eski p\ soupi r}\kern -0. 3\ not eski p}
\ def \ gbl #1#2#3{\ i bl {#1} {#2} {#3}\ gb{ #1}{#2}} %
\ def \ gbu#1#2#3{\ i bu{ #1} { #2} { #3}\ gh{ #1}{#2} } %

\ def \ nbi nst runment s{2} %

\general meter{\neterfrac{4}{4}}%
\'si gnat ur egener al e{ 0} %

\ nbporteesii=1\rel ax

\ nbporteesii=2\rel ax

\cleftoksi ={{6}{0}{0}{0}}
\cleftoksii={{6}{0}{0}{0}}

\etroit

%

% end of prelimnary definitions
%

\debutextrait

\ NOTes\ soupi r & soupi r|\ qu g\enotes
% mesure 1

\'advance\ barno by -1\rel ax

\barre\NO es\itenu2J\wh J& zw N i bl OcO\ gbOe|\qu j\enotes
\ not es& gbl 0cO| \ not eski p=0. 6\ el enski p\ti nynot esi ze

\ I bbulki 2\ gh1{kj }\ t ghli \ gsk\ enot es
\ Not es& gbOe\ t bl O\ gbOc|\qu j\enotes

\'t enps\ Not es&\ i bl 0c0\ gb0{ ece}\tbl 0\ gbOc| \ gl

% mesure 2
\barre\Notes\tten2\wh J& gl J\sk\ql
\zq c\gble\zg c\gble\rel ax

I\sk\gl j\enotes

Li\ppt g\rlap{\qu g}\qgbl 1e0\rel ax

\zq c\tbl 1\rl ap{\gble}\ \ \ccu h\enotes

\t enps\ Not es& gl N sk\ pt

L\i bl OL{-4}\ gbOL|\i bl 1e0\zq c\rl ap{\gble}\cu g\rel ax

\zq c\rlap{\gble}\raise\lnterligne\DS \rlap{\qu g}\gblg\enotes
\ not es& sk\tbbl O\t bl O\ gb0J|\tbl 1\ zq c\gble\enotes

\finextrait

219 Layout parameters

Most layout parameters are set by MusicTEX to reas
onable default values. However, sophisticated scores'®
may need more place below the lowest staff, between
staves, etc.

\interligne: vertical interval between lines

\nullthick: reserved height above base line for
zero staff lines (text of songs)

\ bott ommargin:
of the lowest

margin below the first staff
instrument. If not as

signed a non zero dimension, it is set
to\bottonfacteur\Interligne at the
next system.

\topmar gi n: margin above the upper staff ot the
upper instrument

\internote: thehadfof\Interligne

\'i nt er beam: vertica distance between beams

\Interligne: vertical distance between the base
of staff lines(\i nt er | i gne isthe size of the
blank space between lines. The differenceisthe
linethickness\ | t hi ck.

'8To our knowledge, the most complicated scores are those written for the piano, during the romantic and post-romantic

periods.
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\interportee: the distance between the top of
one staff and the bottom of the next one. If
not assigned a non zero value, it is set to
\interfacteur\lnterligne at the next
system.

\interinstrunent : theadditiona vertical dis-
tance between two different instruments. This
means that the distance between the upper
staff of the previous instrument and the low-
est line of the current instrument is equa
to \interportee+\interinstrunent.
Thisvalueis normally zero, but it helps putting
additional spacebetween distinctinstrumentsfor
the sake of clarity. This is a general dimen-
sion which holds for each of the vetical spaces
between instruments, except the upper one, in
which case thisinterval isirrelevant. However,
this parameter can be overriden for the space
above a specific instrument. For example (see
the example angescao. t ex) one can state:

\def\interinstrunenti{5pt}

to force an additional spacing of 5 points
above instrument ¢, whatever the value of
\interinstrunent.

\ syst emhei ght : thedistance from the bottom of
the lowest staff to the top of the highest staff of
the upper instrument. This is the height of the
vertical bars (single, double, repests, etc.).

In addition, when handling notes of a given staff of a
given instrument, the following dimensions are avail-
able (notethese are not trueregisters, but equivalenced
symbolsthrough a\ def ) :
e \al titude: theadtitudeof thelowest line of the
lowest staff of the current instrument.
e \al t portee : thedtitude of the lowest line of
the current staff.

Most of these val ues can be changed, but only between
the end of the previous system and the beginning
of the next one. This can be inserted between a
\ suspnor ceau and a \r epr nor ceau, but it is
wiser to say, for example :

\ def\at nextline{\gl obal %
\ bot t ommar gi n=5\I nterligne}

When doing so, the MusicTEX user should be aware
that this could disturb pending durs or ties, since the
altitude of these is stored in an absolute way, starting
from the baseline of the systems. Therefore, changing
the \ bot t onar gi n dimension can aso be made
by means of \ advancebot t om{ < dimension >}
which updates all pending slur and tie atitudes by the
given dimension. This has been used in paci fi gn
and paci fi gb.
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220 MusiclaTgX

As said before, the amount of memory used by
MusicTEX makes it hardly compatible with LalgX.
However, Nicolas BROUARD succeeded in building a
\ nusi ct ex. sty which is now included in the dis-
tribution. Thisis not recommended to make separate
music scores. Its purposeis rather to provide a means
of inserting short musical excerptsin books or articles
witten withlatex. Then, the\ docunent st yl e com-
mand should include musi ct ex in the options.

The LalgX style file musi ct ex. sty is the simple
concatenation of the followingfiles:

e nusi cpre.tex

musi cnft.tex

musi ct ex. t ex

musi cvbm t ex

Musi cpos. t ex

In the case of a LalpX user wanting to use ac-
cidental transposition facilities, he should invoke
nmusi ct r p inthe optionsof the\ docunent styl e
command. The rmusi cpos. t ex file merely over-
ridesthe\ cat codes of the| and & symbolswhich
are modified by MusicTEX. To have access to these
symbols when coding music, on should then enclose
the scores or excerpts within \ begi n{ nusi c} and
\'end{ nusi c}. But there is also another possibil-
ity, i.e. tosay \ next i nst runent instead of & and
\nextstaff instead of | . And in case of TeX
capacity exceeded. .., usea“BiglaleX” (after
checking thereis no visible error in the source code).

2.21 Implementation and restrictions

The macroinstruction file MusicTEX contains approx-
imately 2500 lines of code, that is 80 000 bytes ap-
proximately. This requires your score to be com-
piled by the most extended versions of TEX (65 000
words of working memory). It istherefore wise to set
\traci ngsst at s to 2in order to have an informa-
tion about the memory used in each page. In desper-
ate situations, we recommend using the “BigTEX” pro-
cessors which, unfortunately, perform a great dea of
disk input/outputs (on PCs) which make them awfully
slow.

In particular, the number of registers it uses and the
amount of memory used by LalgpX macros makes
it doubtfully compatible with LaTeX, unless using
BigLalgX.

Other precautionsare necessary : beware of end-of-line
spaces ; they corrupt layout and may cause unwanted
line breakings after which music symbols seem to float
in the air without staffs. To avoid that, it is recommen-
ded to use\ r el ax rather than %at the end of source
lines, sinceit alowsindentation at the foll owing source
line.
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3 Installation

As seen before, al the files are available at anonym-
ous ftp rsovax. ups. ci rce. fr (130.84.128.100)
in the directory

[ anonynous. nmusi ct ex] .

This directory normaly contains nusi ct ex. zi p
which contains al the distribution for PC (MS-DOS)
computers. Thisisonly for f t p-ing convenience since
all sourcefilesare directly available in the same direct-
ory.

The VM Sfiles are also packed intonmusi ct ex. bck .
Notwithstanding the fact that files are packed together
or not, the files provided are of two kinds :

1. thebasicfiles;

2. theexamplefiles.

All basic files are either of the form musi c*. * (ex-
clusingof course*. zi pand*. bck)andbeam™*. *.
Other files (*. t ex or *. dvi ) are example files.

Fonts are provided as *. nf filesbut Alsoas*.tfm
and * . pk filesfor 300 dpi printersor previewers. Ad-
ditiona values of the dpi parameter are provided in
nmusi cpk. zi p.

REMARK : introducing these files in a format (with
INITEX) isameans of saving computer time.

4 Examples

Three examples are displayed in the following pages,
namely a transcription for organ and song of the be-
ginning of the Aria of The Creation by Joseph Haydn,
a motet for Christmas by Praetorius — in the original
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pitch and transposed down by one pitch in smaller size
—and a transcription of a concerto for oboe by Bene-
detto Marcello.

REMARK :theexamplesaregiven at theend of thedoc-
ument becausetheir requireaBigLalEX to beproduced.
Thus atrial TEX-ing with standard LaTgX can produce
anything but the large exampl es (they can be more eas-
ily produced using plain TeX rather than LaTgX.

People who want to produce some of the given ex-
amples sould take care of thefact that many given files
are supposed to beincluded (by means of \ i nput ) in
other files. Thus the good files to be directly TEX-ed
are those which begin with \ input musi cnft.

Suggested tests are :

e PACI FI QN for a long original piano work (11
pages) ;

o HADAG Mfor atypical organ score;

o CARI LLON for a sophisticated piano score (use
BigTeX 1) ;

¢ PRAETORI to get an ancient polyphonic song with
three transpositions;

o ANGESCAMIf you like Christmas carols with four
voices, athree-staff organ score and the same trans-
posed to meet ordinary singer’slimitations;

o HPRELFUGIf you likeimitations of J.-S. Bach...

e MARCELLO:if you likepre-baroque musicg;

o RECUEI L if you want to get all the organ works of
the author in a single book (43 pages) ;

o HCREATI Mto get an unfinished transcription of the
Creation by J. HAYDN.

e HW DOR and NW DOR to get the Toccata by
Charles-Marie WIDOR in two different sizes.
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\'i nput nusicnft
\'i nput nusi ctex
\'input nusicsty

\ def \ nbi nst runment s{2} %
\general meter{\neterfrac{4}{4}}%
\'si gnat ur egener al e{ 0} %
\ hsi ze 190mm \vsi ze 275mm
\ hof fset -10nm \voffset -10nm
\centerline{\enorme Aria No. 24}
\ nedski p\centerline{\noyen (La C\’eation)}
\ nedski p\ cent erl i ne{\ noyen Joseph HAYDN}
%
\rightline{Transcription pour Orgue et T\'enor, D. Taupin (1990)}
\ nedski p
\ nbporteesi =1\rel ax
\ nbporteesii=2\rel ax
\ def\ gbl #1#2#3{\i bl { #1} {#2} { #3}\ gb{ #1} {#2} } %
\ def \ gbu#1#2#3{\i bu{ #1} {#2} { #3}\ gh{ #1} {#2} } %
\etroit
\ def \ DS{\ hbox{\ ds}}\ def \ FS{\ hbox{\ kern 0. 3\ not eski p\ soupi r}\kern -0. 3\ not eski p}
\cl eftoksi ={{6}{0}{0}{0}}
\cleftoksii={{6}{0}{0}{0}}
\ debut nor ceau
\ NOTes\ soupi r& rlap{\rm dtwotext{\bf 11}}\soupir|\qu g\enotes
% mesure 1
\'advance\ barno by -1\rel ax
\barre\NOes\itenu2J\wh J& zw N i bl OcO\ gbOe|\itenl 0j \i bull O\ ghlj\enotes
\ not es& gbl 0cO| \ nbbul\ nbbbul\ttenO\ ghl{j kj }\t bul\ ghli\enotes
\ Not es& gbOe\ t bl O\ gbOc|\qu j\enotes
\'t enps\ Not es&\ i bl 0c0\ qb0O{ ece}\tbl O\ gbOc|\ gl I\sk\gl j\enotes
% mesure 2
\barre\Notes\tten2\wh J& gl J\sk\qgl L|\ppt g\rlap{\qu g}\qgbl 1e0\rel ax
\zq c\gble\zg c\gble\rel ax
\zq c\tbl 1\rl ap{\gble}\ \ \ccu h\enotes
\tenps\ Notes& gl N sk\pt L\iblOL{-4}\qgbOL|\ibl1eO\zq c\rlap{\gble}\cu g\rel ax
\zq c\rlap{\gble}\raise\lnterligne\DS \rlap{\qu g}\gblg\enotes
\ not es& sk\tbbl O\t bl O\ gb0J|\tbl 1\ zq c\gble\enotes
% mesure 3
\barre\NOes\itenl 2Gwh G zw N\raise 3.5\ Interligne\ds
|[\rlap{\cl f}\itenl Ok\i bulnO\ghlk\enotes
\ not es& gbl 0bO| \ nbbul\ nbbbul\ttenO\ ghl{kl k}\tbul\ ghl{"j}\enotes
\ Not es& zq d\ gbOf\thbl O\ gbOb| \ qu k\enotes
\t enps\ Not es&\ i bl 0d0O\ zq d\ qbO{fb}\zq d\gbOf |\qu m sk\pt k\gbulk{-4}\enotes
\ not es& t bl 0\ gbOb| \ sk\t bbul\t bul\ ghli\enotes
% mesure 4
\alaligne\Notes\tten2\wh G& gl Gsk\qgl I|\rlap{\qupp g}\ibl1cO\gbhlg\rel ax
\ zq{ bd}\ gb1f\ zq{ bd}\ gblf\rel ax
\zg{bd}\tbl I\rlap{\gblf}\ \ \ccu h\enotes
\tenps\ Notes& gl Kisk\pt I\gblOI{-4}|\ibl 1dO\rl ap{\gblb}\cu g\rel ax
\zg{bd}\rlap{\gblf}\raise\lnterligne\DS \rlap{\qu g}\gblg\enotes
\ not es& sk\ tbbl O\t bl O\ gb0g@ \t bl 1\ zq{ bd}\ gb1f\ enot es
% mesure 5
\barre\Notes\ hu J&rlap{\Ihu J}\ibl OM\ gqb0J\zg N ghbOc\zg N gbOc\tbl 0\zg N gbOc\rel ax
|[\rlap{\hl e}\qu j\sk\gbull {-4}\tbul\ghlj\enotes
\tenps\ Notes\hu K&rlap{\Ihu K}\ibl OM\ gbOK\zg N gbOb\zg N gbOb\tbl 0\zg N gbOb\rel ax
|[\rlap{\hl f}\ibulkO\qghl{i kn}\tbul\ghlk\enotes
% mesure 6
\barre\Notes\wh L& zw Niraise 3.5\Interligne\ds\qgbl 0cO\gbOe\rel ax
|[\rlap{\hl g}\ppt j\qu j\enotes
\ not es& t bl 0\ gbOc| \ sk\ ccu I\enotes
\tenps\ Not es& i bl 0cO\ gqbO{ ece}|\rlap{\hl g}\qu n\sk\raise 2\Interligne\DS\ enotes
\ not es& t bl 0\ gqbOc| \i bbuln{-3}\ ghlm t bul\ ghll\ enot es
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music example
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% mesure 7
\ barre\ Not es\wh M8\ zw a\raise 3.5\Interligne\ds\gbl 0dO\ gbOf\t bl 0\ qbOd\r el ax

|[\rlap{\hlp h}\qu k\sk\qu m enotes
\'t enps\ Not es&\ i bl 0d0\ qbOf | \ pt o\ gbulo{-3}\enotes
\ notes& zq d\ gbOf\ sk
\zq d\ gbOf\sk\tbl 0\zq d\gbOf|\sk\tbbul\tbul\ghln\rel ax

\'i bbuln{-3}\rlap{\raise -\Interligne\qgp}\ghl{m k}\tbul\ghlj\enotes
% mesure 8
\al al igne\ Not es\hu G& I charnote c{\bf I}\relax
\'pz b\ibl OMB\ gbON\ pz d\ gbOb\pz f\qbOd\pz d\tgbObj\ql i\rlap{\uptext{\bf I}}\sk\ds\ppz p\zq{kn}\cl
\tenps\ Not es\ hu G& i bl OM3\ pz b\ gbON pz e\ qgbOc\pz g\ gbOe\pz e\tqgbOc\rel ax

|[\zg{jl}\gl g\sk\ds\ppz I\zq{gj}\cl I\enotes
% mesure 9
\ barre\ Notes\ hu G& pz b\i bl OM3\ gbON|\ zq{gi }\ gl k\enotes
\ not es& nbbl 0\ gbOb\t qb0c\ enot es
\zgl u\ Not es& pz f\ibl 0d{-4}\qb0d\ pz d\tqgbOb|\ds\ppz p\zg{kn}\cl p\enotes
\tenps\ Not es\ hu G8 pz b\i bl OMB\ gbON|\ ppz q\i bl 1nB\zq |\ gblqg\ enotes
\ not es& nbbl 0\ gb0c\t qb0d| \ nbbl 1\ gb1qg\t gblp\ enot es
\tenps\notes& pz g\ibl 0e{-4}\gbOe\sk\pz e\tgbOc|\ibbl 1p0\ gb1l{qpqg}\tgbls\enotes
% mesure 10
\barre\Notes\ hu G zq{Nb}\qgl d|\pz t\ibl1lo{-3}\gblr\enotes
\ not es&| \ nbbl 1\ gb1n\t gb1{ " n}\ enot es
\ zgl u\ not es& soupi r|\i bbl 1D\ gb1{ nm}\t gblm enot es
\'t enps\ Not es\ hpause&\ i bl 01 6\ pz J\qgb0G \pz p\cl n\enotes
\ not es& nbbl 0\ gbON\t qbO{" M| \'i bbulg{-3}\ ghlg\tghl{"f}\ enotes
\ not es&\ i bbl ONO\ gbO{ NMN}\ t gbOM \'i bbulgO\ gh1{gfg}\tghlf\enotes
\ suspnor ceau
\ def \ nbi nst runent s{4} %
\ nbporteesiii=0\rel ax
% mesure 11
\reprnor ceau
\NOxes\qu G\ gl N\st n\qu g&& hpause\enotes
\zgl Nt es\soupir& rl ap{\rm dtwotext {\bf |1}}\soupir|\zq d\qu{=f}&&\ enotes
\'t enps\ NO es\ hpause&\ hpause|\zg c\qu e&®& soupir\enotes
\zglu\NOtes& \zqg b\qu d&M t~& il eguOp\ qu g\enotes
% mesure 12
\barre\Notes& qu J|\zw N zq c\ibuOeO\ ghOe\zq c\ghOe&W"urd” & gl j\enotes
\ Not es& soupi r|\zq c\ghOe\zg c\tghOe&und™ & gl j\enotes
\'t enps\ Not es\ pause& hpause|\ zq c\ibuOeO\ ghOe\ zqg c\ghOe&Ho-& gl |\enotes
\ Not es& zcharnote C{\bf 1}|\zq c\ghOe\zq c\tghOe&heit™ & gl j\enotes
% mesure 13
\barre\Notes& qu C\zw N zq c\ibu0OeO\ ghOe\ zq c\ghOe&an- & qup g\enotes
\Notes& qu E|\zq c\ghOe\zq c\tghOe& sk ge-& sk\cu h\enotes
\'t enps\ Not es\ pause& qu G \zq c\ibuOeO\ ghOe\zq c\ghOe&t an, & tl eg0\qu g\enotes
\ Not es&\ i bulE{-3}\ ghplE|\zq c\ghOe&mi t~ & il eguOp\qu g\enotes
\ not es& sk\tbbul\t ghlC \zq c\tghOe&&) enot es
% mesure 14
\barre\Notes& qu G \zw NibuOeO\zqg{bd}\ qhOf\zqg{bd}\ ghOf\rel ax
&Sch\"on- & gl k\enotes

\ Not es& soupi r |\ zq{bd}\ ghOf\ zq{ bd}\ t qhOf &eit,~ & gl k\enotes
\'t enps\ Not es\ pause& hpause|\ zq{ bd}\ ghOf\ zq{ bd}\ ghOf &St \ "ark™ & gl nl enotes
\ Not es&| \ zq{ bd}\ ghOf \ zg{ bd}\ t ghOf &und™ & i bu2k{- 4}\ gh2k\ t gh2i \ enot es
\ suspnor ceau
\renovel ast ski p\ri ghtline{\sl\auj ourdhui}
\ bye
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Transcription pour Orgue et Ténor, D. Taupin (1990)

Aria No. 24
(La Création)
Joseph HAYDN
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