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1Prefa
eIt must have been during a rehearsal of the EJE (Eindhoven Youth Or
hestra), somewherein 1995 that Jan, one of the 
ranked violists told Han-Wen, one of the distorted Fren
h hornplayers, about the grand new proje
t he was working on. It was an automated system forprinting musi
 (to be pre
ise, it was MPP, a prepro
essor for MusiXTeX). As it happened,Han-Wen a

identally wanted to print out some parts from a s
ore, so he started looking at thesoftware, and he qui
kly got hooked. It was de
ided that MPP was a dead end. After lots ofphilosophizing and heated email ex
hanges, Han-Wen started LilyPond in 1996. This time, Jangot su
ked into Han-Wen's new proje
t.In some ways, developing a 
omputer program is like learning to play an instrument. In thebeginning, dis
overing how it works is fun, and the things you 
annot do are 
hallenging. Afterthe initial ex
itement, you have to pra
ti
e and pra
ti
e. S
ales and studies 
an be dull, andif you are not motivated by others|tea
hers, 
ondu
tors or audien
e|it is very tempting togive up. You 
ontinue, and gradually playing be
omes a part of your life. Some days it 
omesnaturally, and it is wonderful, and on some days it just does not work, but you keep playing,day after day.Like making musi
, working on LilyPond 
an be dull work, and on some days it feels likeplodding through a morass of bugs. Nevertheless, it has be
ome a part of our life, and we keepdoing it. Probably the most important motivation is that our program a
tually does somethinguseful for people. When we browse around the net we �nd many people who use LilyPond, andprodu
e impressive pie
es of sheet musi
. Seeing that feels unreal, but in a very pleasant way.Our users not only give us good vibes by using our program, many of them also help us bygiving suggestions and sending bug reports, so we would like to thank all users that sent us bugreports, gave suggestions or 
ontributed in any other way to LilyPond.Playing and printing musi
 is more than a ni
e analogy. Programming together is a lot offun, and helping people is deeply satisfying, but ultimately, working on LilyPond is a way toexpress our deep love for musi
. May it help you 
reate lots of beautiful musi
!Han-Wen and JanUtre
ht/Eindhoven, The Netherlands, July 2002.Notes for version 2.6For years, LilyPond has been asso
iated with TEX, for its design, syntax and, last but not least,sin
e it used TEX as an output engine. Starting with 2.6, the latter has 
hanged. By default,LilyPond now produ
es PostS
ript dire
tly. This makes it easier to install, qui
ker to operateand more versatile.Under the hood, this was made possible by use of the Pango library, whi
h does typesettingof multilingual text. This means that you 
an easily typeset Chinese, Russian or Minoi
 lyri
s.Another result is the SVG output. You 
an 
reate SVG pi
tures of musi
 notation dire
tly fromLilyPond.There are also small improvements. This release has numerous extra features, su
h as 
olorsupport, string-number notation, arrowed glissandi. Moreover, it is now possible to 
ommissionfeatures. For a small fee, we (the 
ore developers) 
an implement the features that you sorelyneed. Examples of sponsored features in 2.6 are solfa notation, stemlets, starting and stoppingstaves.Han-Wen and JanUtre
ht/Eindhoven, The Netherlands, May 2005.



Chapter 1: Introdu
tion 21 Introdu
tion1.1 EngravingThe art of musi
 typography is 
alled (plate) engraving. The term derives from the traditionalpro
ess of musi
 printing. Just a few de
ades ago, sheet musi
 was made by 
utting and stampingthe musi
 into a zin
 or pewter plate in mirror image. The plate would be inked, the depressions
aused by the 
utting and stamping would hold ink. An image was formed by pressing paperto the plate. The stamping and 
utting was 
ompletely done by hand. Making a 
orre
tion was
umbersome, if possible at all, so the engraving had to be perfe
t in one go. Engraving was ahighly spe
ialized skill; a 
raftsman had to 
omplete around �ve years of training before earningthe title of master engraver, and another �ve years of experien
e were ne
essary to be
ome trulyskilled.Nowadays, all newly printed musi
 is produ
ed with 
omputers. This has obvious advantages;prints are 
heaper to make, and editorial work 
an be delivered by email. Unfortunately, thepervasive use of 
omputers has also de
reased the graphi
al quality of s
ores. Computer printoutshave a bland, me
hani
al look, whi
h makes them unpleasant to play from.The images below illustrate the di�eren
e between traditional engraving and typi
al 
omputeroutput, and the third pi
ture shows how LilyPond mimi
s the traditional look. The left pi
tureshows a s
an of a 
at symbol from an edition published in 2000. The 
enter depi
ts a symbolfrom a hand-engraved B�arenreiter edition of the same musi
. The left s
an illustrates typi
al
aws of 
omputer print: the sta� lines are thin, the weight of the 
at symbol mat
hes the lightlines and it has a straight layout with sharp 
orners. By 
ontrast, the B�arenreiter 
at has abold, almost voluptuous rounded look. Our 
at symbol is designed after, among others, thisone. It is rounded, and its weight harmonizes with the thi
kness of our sta� lines, whi
h arealso mu
h thi
ker than lines in the 
omputer edition.

Henle (2000) B�arenreiter (1950) LilyPond Feta font (2003)In spa
ing, the distribution of spa
e should re
e
t the durations between notes. However,many modern s
ores adhere to the durations with mathemati
al pre
ision, whi
h leads to poorresults. In the next example a motive is printed twi
e. It is printed on
e using exa
t mathemat-i
al spa
ing, and on
e with 
orre
tions. Can you spot whi
h fragment is whi
h?
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� �� � � � � � �� � � � �

� � � � � � � � � � � �� �The fragment only uses quarter notes: notes that are played in a 
onstant rhythm. Thespa
ing should re
e
t that. Unfortunately, the eye de
eives us a little; not only does it noti
ethe distan
e between note heads, it also takes into a

ount the distan
e between 
onse
utivestems. As a result, the notes of an up-stem/down-stem 
ombination should be put farther apart,and the notes of a down-stem/up-stem 
ombination should be put 
loser together, all dependingon the 
ombined verti
al positions of the notes. The �rst two measures are printed with this
orre
tion, the last two measures without. The notes in the last two measures form down-stem/up-stem 
lumps of notes.Musi
ians are usually more absorbed with performing than with studying the looks of a pie
eof musi
, so nitpi
king about typographi
al details may seem a
ademi
al. But it is not. In largerpie
es with monotonous rhythms, spa
ing 
orre
tions lead to subtle variations in the layout ofevery line, giving ea
h one a distin
t visual signature. Without this signature all lines wouldlook the same, and they be
ome like a labyrinth. If a musi
ian looks away on
e or has a lapsein 
on
entration, the lines might lose their pla
e on the page.Similarly, the strong visual look of bold symbols on heavy sta� lines stands out better whenthe musi
 is far away from the reader, for example, if it is on a musi
 stand. A 
areful distributionof white spa
e allows musi
 to be set very tightly without 
luttering symbols together. The resultminimizes the number of page turns, whi
h is a great advantage.This is a 
ommon 
hara
teristi
 of typography. Layout should be pretty, not only for its ownsake, but espe
ially be
ause it helps the reader in her task. For performan
e material like sheetmusi
, this is of double importan
e: musi
ians have a limited amount of attention. The lessattention they need for reading, the more they 
an fo
us on playing the musi
. In other words,better typography translates to better performan
es.These examples demonstrate that musi
 typography is an art that is subtle and 
omplex,and that produ
ing it requires 
onsiderable expertise, whi
h musi
ians usually do not have.LilyPond is our e�ort to bring the graphi
al ex
ellen
e of hand-engraved musi
 to the 
omputerage, and make it available to normal musi
ians. We have tuned our algorithms, font-designs,and program settings to produ
e prints that mat
h the quality of the old editions we love to seeand love to play from.1.2 Automated engravingHow do we go about implementing typography? If 
raftsmen need over ten years to be
ometrue masters, how 
ould we simple ha
kers ever write a program to take over their jobs?The answer is: we 
annot. Typography relies on human judgment of appearan
e, so people
annot be repla
ed 
ompletely. However, mu
h of the dull work 
an be automated. If LilyPondsolves most of the 
ommon situations 
orre
tly, this will be a huge improvement over existingsoftware. The remaining 
ases 
an be tuned by hand. Over the 
ourse of years, the software
an be re�ned to do more and more things automati
ally, so manual overrides are less and lessne
essary.When we started, we wrote the LilyPond program entirely in the C++ programming language;the program's fun
tionality was set in stone by the developers. That proved to be unsatisfa
toryfor a number of reasons:
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tion 4� When LilyPond makes mistakes, users need to override formatting de
isions. Therefore, theuser must have a

ess to the formatting engine. Hen
e, rules and settings 
annot be �xedby us at 
ompile-time but must be a

essible for users at run-time.� Engraving is a matter of visual judgment, and therefore a matter of taste. As knowledgeableas we are, users 
an disagree with our personal de
isions. Therefore, the de�nitions oftypographi
al style must also be a

essible to the user.� Finally, we 
ontinually re�ne the formatting algorithms, so we need a 
exible approa
h torules. The C++ language for
es a 
ertain method of grouping rules that do not mat
h wellwith how musi
 notation works.These problems have been addressed by integrating an interpreter for the S
heme program-ming language and rewriting parts of LilyPond in S
heme. The 
urrent formatting ar
hite
tureis built around the notion of graphi
al obje
ts, des
ribed by S
heme variables and fun
tions.This ar
hite
ture en
ompasses formatting rules, typographi
al style and individual formattingde
isions. The user has dire
t a

ess to most of these 
ontrols.S
heme variables 
ontrol layout de
isions. For example, many graphi
al obje
ts have a dire
-tion variable that en
odes the 
hoi
e between up and down (or left and right). Here you see two
hords, with a

ents and arpeggios. In the �rst 
hord, the graphi
al obje
ts have all dire
tionsdown (or left). The se
ond 
hord has all dire
tions up (right).
Q
���nnn

Q��� nnn�The pro
ess of formatting a s
ore 
onsists of reading and writing the variables of graphi
alobje
ts. Some variables have a preset value. For example, the thi
kness of many lines { a
hara
teristi
 of typographi
al style { is a variable with a preset value. You are free to alter thisvalue, giving your s
ore a di�erent typographi
al impression.
�
�

�
�
�
�
�

� �
� �

�
�

�
�
�
�

�
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�
�
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Formatting rules are also preset variables: ea
h obje
t has variables 
ontaining pro
edures.These pro
edures perform the a
tual formatting, and by substituting di�erent ones, we 
an
hange the appearan
e of obje
ts. In the following example, the rule whi
h note head obje
tsare used to produ
e their symbol is 
hanged during the musi
 fragment.
��� 2c m

+++GFD
�m

2� Yc � �c � 4
2



Chapter 1: Introdu
tion 51.3 What symbols to engrave?The formatting pro
ess de
ides where to pla
e symbols. However, this 
an only be done on
e itis de
ided what symbols should be printed, in other words what notation to use.Common musi
 notation is a system of re
ording musi
 that has evolved over the past 1000years. The form that is now in 
ommon use dates from the early renaissan
e. Although thebasi
 form (i.e., note heads on a 5-line sta�) has not 
hanged, the details still evolve to expressthe innovations of 
ontemporary notation. Hen
e, it en
ompasses some 500 years of musi
. Itsappli
ations range from monophoni
 melodies to monstrous 
ounterpoints for large or
hestras.How 
an we get a grip on su
h a many-headed beast, and for
e it into the 
on�nes of a 
om-puter program? Our solution is to break up the problem of notation (as opposed to engraving,i.e., typography) into digestible and programmable 
hunks: every type of symbol is handled bya separate module, a so-
alled plug-in. Ea
h plug-in is 
ompletely modular and independent, soea
h 
an be developed and improved separately. Su
h plug-ins are 
alled engravers, by analogywith 
raftsmen who translate musi
al ideas to graphi
 symbols.In the following example, we see how we start out with a plug-in for note heads, the Note_heads_engraver.
�� ������ ��Then a Staff_symbol_engraver adds the sta�

� ����� ����the Clef_engraver de�nes a referen
e point for the sta�
�� ������ ���and the Stem_engraver adds stems.

�� ������� ����������The Stem_engraver is noti�ed of any note head 
oming along. Every time one (or more, fora 
hord) note head is seen, a stem obje
t is 
reated and 
onne
ted to the note head. By addingengravers for beams, slurs, a

ents, a

identals, bar lines, time signature, and key signature, weget a 
omplete pie
e of notation.
� � � � � � S� S� S� S� Q�� �� �
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tion 6This system works well for monophoni
 musi
, but what about polyphony? In polyphoni
notation, many voi
es 
an share a sta�.
�� ��� � ��� �� ��� S�

S�
S�
S�
S�
S�
S�
S� Q�

Q�� �� �
In this situation, the a

identals and sta� are shared, but the stems, slurs, beams, et
., areprivate to ea
h voi
e. Hen
e, engravers should be grouped. The engravers for note heads, stems,slurs, et
., go into a group 
alled `Voi
e 
ontext,' while the engravers for key, a

idental, bar,et
., go into a group 
alled `Sta� 
ontext.' In the 
ase of polyphony, a single Sta� 
ontext
ontains more than one Voi
e 
ontext. Similarly, multiple Sta� 
ontexts 
an be put into a singleS
ore 
ontext. The S
ore 
ontext is the top level notation 
ontext.See alsoProgram referen
e: Contexts.
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1.4 Musi
 representationIdeally, the input format for any high-level formatting system is an abstra
t des
ription of the
ontent. In this 
ase, that would be the musi
 itself. This poses a formidable problem: how
an we de�ne what musi
 really is? Instead of trying to �nd an answer, we have reversed thequestion. We write a program 
apable of produ
ing sheet musi
, and adjust the format to beas lean as possible. When the format 
an no longer be trimmed down, by de�nition we are leftwith 
ontent itself. Our program serves as a formal de�nition of a musi
 do
ument.The syntax is also the user-interfa
e for LilyPond, hen
e it is easy to type
'4 d'8a quarter note C1 (middle C) and an eighth note D1 (D above middle C)
� ��� �On a mi
ros
opi
 s
ale, su
h syntax is easy to use. On a larger s
ale, syntax also needsstru
ture. How else 
an you enter 
omplex pie
es like symphonies and operas? The stru
ture isformed by the 
on
ept of musi
 expressions: by 
ombining small fragments of musi
 into largerones, more 
omplex musi
 
an be expressed. For example
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4
�� �Chords 
an be 
onstru
ted with << and >> en
losing the notes<<
4 d4 e4>>
���� �This expression is put in sequen
e by en
losing it in 
urly bra
es { ... }{ f4 <<
4 d4 e4>> }

� ���� �The above is also an expression, and so it may be 
ombined again with another simultaneousexpression (a half note) using <<, \\, and >><< g2 \\ { f4 <<
4 d4 e4>> } >>
�� ���� �Su
h re
ursive stru
tures 
an be spe
i�ed neatly and formally in a 
ontext-free grammar.The parsing 
ode is also generated from this grammar. In other words, the syntax of LilyPondis 
learly and unambiguously de�ned.User-interfa
es and syntax are what people see and deal with most. They are partly a matterof taste, and also subje
t of mu
h dis
ussion. Although dis
ussions on taste do have their merit,they are not very produ
tive. In the larger pi
ture of LilyPond, the importan
e of input syntax issmall: inventing neat syntax is easy, while writing de
ent formatting 
ode is mu
h harder. Thisis also illustrated by the line-
ounts for the respe
tive 
omponents: parsing and representationtake up less than 10% of the sour
e 
ode.1.5 Example appli
ationsWe have written LilyPond as an experiment of how to 
ondense the art of musi
 engraving intoa 
omputer program. Thanks to all that hard work, the program 
an now be used to performuseful tasks. The simplest appli
ation is printing notes.

�� � � � � �� 4
2



Chapter 1: Introdu
tion 8By adding 
hord names and lyri
s we obtain a lead sheet.
twin

�
C

kle

�
kle

�
twin

�
C

tle

�
lit

�
F C

star

�� 4
2

Polyphoni
 notation and piano musi
 
an also be printed. The following example 
ombinessome more exoti
 
onstru
ts.
Han-Wen Nienhuys

Random complex notation

Screech and boink

��� �

�

� ��

�

� �� �����pnnn

�� ���
3

�
�

��� ��

�� � � �� � ��� �� ��� ��� ���
8
4

� ��� 84The fragments shown above have all been written by hand, but that is not a requirement.Sin
e the formatting engine is mostly automati
, it 
an serve as an output means for otherprograms that manipulate musi
. For example, it 
an also be used to 
onvert databases ofmusi
al fragments to images for use on websites and multimedia presentations.This manual also shows an appli
ation: the input format is text, and 
an therefore be easilyembedded in other text-based formats su
h as LaTEX, HTML, or in the 
ase of this manual,Texinfo. By means of a spe
ial program, the input fragments 
an be repla
ed by musi
 imagesin the resulting PDF or HTML output �les. This makes it easy to mix musi
 and text indo
uments.1.6 About this manualThe manual is divided into the following 
hapters:� Chapter 2 [Tutorial℄, page 11 gives a gentle introdu
tion to typesetting musi
. First timeusers should start here.� Chapter 3 [Example templates℄, page 30 provides templates of LilyPond pie
es. Just 
utand paste a template into a �le, add notes, and you're done!� Chapter 4 [Putting it all together℄, page 61 demonstrates pra
ti
al uses of LilyPond.� Chapter 5 [Running LilyPond℄, page 66 shows how to run LilyPond and its helper programs.In addition, this se
tion explains how to upgrade input �les from previous versions ofLilyPond.



Chapter 1: Introdu
tion 9� Chapter 6 [Basi
 notation℄, page 74 dis
usses topi
s grouped by notation 
onstru
t. Thisse
tion gives details about basi
 notation that will be useful in almost any notation proje
t.� Chapter 7 [Instrument-spe
i�
 notation℄, page 116 dis
usses topi
s grouped by notation
onstru
t. This se
tion gives details about spe
ial notation that will only be useful forparti
ular instrument (or vo
al) groups.� Chapter 8 [Advan
ed notation℄, page 159 dis
usses topi
s grouped by notation 
onstru
t.This se
tion gives details about 
ompli
ated or unusual notation.� Chapter 9 [Changing defaults℄, page 200 explains how to �ne tune layout.� Chapter 10 [Output formats℄, page 216 dis
usses issues whi
h a�e
t the global output, su
has sele
ting paper size or whi
h MIDI instruments to use.� Chapter 12 [LilyPond-book℄, page 239 explains the details behind 
reating do
uments within-line musi
 examples, like this manual.� Chapter 13 [Converting from other formats℄, page 248 explains how to run the 
onversionprograms. These programs are supplied with the LilyPond pa
kage, and 
onvert a varietyof musi
 formats to the .ly format.� Appendix A [Literature list℄, page 251 
ontains a set of useful referen
e books for those whowish to know more on notation and engraving.On
e you are an experien
ed user, you 
an use the manual as referen
e: there is an extensiveindex1, but the do
ument is also available in a big HTML page, whi
h 
an be sear
hed easilyusing the sear
h fa
ility of a web browser.If you are not familiar with musi
 notation or musi
 terminology (espe
ially if you are anon-native English speaker), it is advisable to 
onsult the glossary as well. The musi
 glossaryexplains musi
al terms, and in
ludes translations to various languages. It is a separate do
ument,available in HTML and PDF.This manual is not 
omplete without a number of other do
uments. They are not availablein print, but should be in
luded with the do
umentation pa
kage for your platform� Program referen
eThe program referen
e is a set of heavily 
ross linked HTML pages, whi
h do
ument thenitty-gritty details of ea
h and every LilyPond 
lass, obje
t, and fun
tion. It is produ
eddire
tly from the formatting de�nitions used.Almost all formatting fun
tionality that is used internally, is available dire
tly to the user.For example, all variables that 
ontrol thi
kness values, distan
es, et
., 
an be 
hanged ininput �les. There are a huge number of formatting options, and all of them are des
ribed inthis do
ument. Ea
h se
tion of the notation manual has a See also subse
tion, whi
h refersto the generated do
umentation. In the HTML do
ument, these subse
tions have 
li
kablelinks.� Various input examples.This 
olle
tion of �les shows various tips and tri
ks, and is available as a big HTML do
u-ment, with pi
tures and explanatory texts in
luded.� The regression tests.This 
olle
tion of �les tests ea
h notation and engraving feature of LilyPond in one �le.The 
olle
tion is primarily there to help us debug problems, but it 
an be instru
tive to seehow we exer
ise the program. The format is similar to the tips and tri
ks do
ument.In all HTML do
uments that have musi
 fragments embedded, the LilyPond input that wasused to produ
e that image 
an be viewed by 
li
king the image.1 If you are looking for something, and you 
annot �nd it in the manual, that is 
onsidered a bug. In that 
ase,please �le a bug report.



Chapter 1: Introdu
tion 10The lo
ation of the do
umentation �les that are mentioned here 
an vary from system tosystem. On o

asion, this manual refers to initialization and example �les. Throughout thismanual, we refer to input �les relative to the top-dire
tory of the sour
e ar
hive. For example,`input/test/bla.ly' may refer to the �le `lilypond-2.6.0/input/test/bla.ly'. On binarypa
kages for the Unix platform, the do
umentation and examples 
an typi
ally be found some-where below `/usr/share/do
/lilypond/'. Initialization �les, for example `s
m/lily.s
m', or`ly/engraver-init.ly', are usually found in the dire
tory `/usr/share/lilypond/'.Finally, this and all other manuals, are available online both as PDF �les and HTML fromthe web site, whi
h 
an be found at http://www.lilypond.org/.



Chapter 2: Tutorial 112 TutorialThis tutorial starts with a short introdu
tion to the LilyPond musi
 language. After this �rst
onta
t we will show you how to produ
e printed output. Then you will be able to 
reate andprint your own sheets of musi
.By 
utting and pasting the full input into a test �le, you have a starting template for ex-periments. If you like learning in this way, you will probably want to print out or bookmarkAppendix E [Cheat sheet℄, page 271, whi
h is a table listing all 
ommands for qui
k referen
e.2.1 First stepsThe �rst example demonstrates how to enter the most elementary pie
e of musi
, a s
ale. Anote 
an be entered by typing its name, from `a' through `g'. So, if you enter
 d e f g a bthe result looks like this
� � � � �� ��The duration of a note is spe
i�ed by a number after the note name. `1' for a whole note,`2' for a half note, `4' for a quarter note and so ona1 a2 a4 a16 a32

� �������
 If you do not spe
ify a duration, the duration last entered is used for the next notes. Theduration of the �rst note in input defaults to a quartera a8 a a2 a

� � � � �
 

�A rest is entered just like a note, but with the name `r'r2 r4 r8 r16
� � 	 


 
�Add a dot `.' after the duration to get a dotted notea2. a4 a8. a16

��� �� �  
�



Chapter 2: Tutorial 12The (or time signature) 
an be set with the \time 
ommand\time 3/4\time 6/8\time 4/4
 8
6 �

  4
3The 
lef 
an be set using the \
lef 
ommand\
lef treble\
lef bass\
lef alto\
lef tenor
 

� �
 

�
  

�Remember to en
lose the notes and 
ommands in 
urly bra
es { ... } to 
onvert it toprintable output.
� � ���� � � ��

4
3For more elaborate information onEntering pit
hes and durationssee Se
tion 6.1.2 [Pit
hes℄, page 74, and Se
tion 6.1.8 [Durations℄,page 77.Clefs see Se
tion 6.3.1 [Clef℄, page 84.Rests see Se
tion 6.1.6 [Rests℄, page 76.Time signatures and other timing 
ommandssee Se
tion 6.3.3 [Time signature℄, page 86.2.2 Running LilyPond for the �rst timeIn the last se
tion we explained what kind of things you 
an enter in a LilyPond �le. In thisse
tion we will explain what 
ommands to run and how to view or print the output. If you havenot used LilyPond before, want to test your setup, or want to run an example �le yourself, readthis se
tion.Ma
OS XIf you double 
li
k LilyPond.app, it will open with an example �le. Save it, for example, to`test.ly' on your Desktop, and then pro
ess it with the menu 
ommand `Compile > TypesetFile'. The resulting PDF �le will be displayed on your s
reen.Be warned that the �rst-ever run will take a minute or two, be
ause all of the system fontshave to be analyzed �rst.



Chapter 2: Tutorial 13WindowsOn Windows, start up a text-editor1 and enter{ 
'4 e' g' }Save it on the desktop as `test.ly' and make sure that it is not 
alled `test.ly.TXT'. Double
li
king `test.ly' will pro
ess the �le and show the resulting PDF �le.UnixBegin by opening a terminal window and starting a text editor. For example, you 
ould openan xterm and exe
ute joe.2 In your text editor, enter the following input and save the �le as`test.ly'{ 
'4 e' g' }To pro
ess `test.ly', pro
eed as followslilypond test.lyYou will see something resemblinglilypond test.lyGNU LilyPond 2.6.0Pro
essing `test.ly'Parsing...Interpreting musi
... [1℄Prepro
essing graphi
al obje
ts...Cal
ulating line breaks... [2℄Layout output to `test.ps'...Converting to `test.pdf'...The result is the �le `test.pdf' whi
h you 
an print or view with the standard fa
ilities of youroperating system.32.3 More about pit
hesA sharp (FIXME: fetasharp ) pit
h is made by adding `is' to the name, a flat (FIXME: feta
at) pit
h by adding `es'. As you might expe
t, a double sharp or double flat is made by adding`isis' or `eses'4
is1 ees fisis aeses
��� �� �� �

 
�The key signature is set with the 
ommand \key, followed by a pit
h and \major or \minor\key d \majorg1\key 
 \minorg1 Any simple or programmer-oriented editor will do, for example Notepad. Do not use a word pro
essor, sin
ethese insert formatting 
odes that will 
onfuse LilyPond.2 There are ma
ro �les for VIM addi
ts, and there is a LilyPond-mode for Ema
s addi
ts. If they have not beeninstalled already, refer to the �le `INSTALL.txt'.3 If your system does not have any tools installed, you 
an try Ghosts
ript (http://www.
s.wis
.edu/~ghost/),a freely available pa
kage for viewing and printing PDF and PostS
ript �les.4 This syntax derived from note naming 
onventions in Nordi
 and Germani
 languages, like German and Dut
h.
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� �� ��� �� ��Key signatures together with the pit
hes (in
luding alterations) are used to determine when toprint a

identals. This is a feature that often 
auses 
onfusion to new
omers, so let us explainit in more detail.LilyPond makes a sharp distin
tion between musi
al 
ontent and layout. The alteration (
at,natural or sharp) of a note is part of the pit
h, and is therefore musi
al 
ontent. Whether ana

idental (a 
at, natural or sharp sign) is printed in front of the 
orresponding note is a questionof layout. Layout is something that follows rules, so a

identals are printed automati
allya

ording to those rules. The pit
hes in your musi
 are works of art, so they will not be addedautomati
ally, and you must enter what you want to hear.In this example

� � �� ��no note has an expli
it a

idental, but you still must enter\key d \majord 
is fisThe 
ode `d' does not mean `print a bla
k dot just below the sta�.' Rather, it means: `a notewith pit
h D-natural.' In the key of A-
at major, it does get an a

idental\key as \majord
��� ����Adding all alterations expli
itly might require a little more e�ort when typing, but the advan-tage is that transposing is easier, and a

identals 
an be printed a

ording to di�erent 
onven-tions. See Se
tion 8.6.1 [Automati
 a

identals℄, page 194, for some examples how a

identals
an be printed a

ording to di�erent rules.For more information onA

identals see Se
tion 8.6.1 [Automati
 a

identals℄, page 194.Key signaturesee Se
tion 6.3.2 [Key signature℄, page 85.2.4 Entering tiesA tie is 
reated by appending a tilde `~' to the �rst note being tiedg4~ g a2~ a4

� � � ��For more information on Ties see Se
tion 6.4.1 [Ties℄, page 92.
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 and manual beamsAll beams are drawn automati
allya8 ais d es r d
� � �� �� 	 ��� �If you do not like where beams are put, they 
an be entered by hand. Mark the �rst note to bebeamed with `[' and the last one with `℄'.a8[ ais℄ d[ es r d℄
� �� � �� 	 ���For more information on beams, see Se
tion 6.4.5 [Manual beams℄, page 95.Here are key signatures, a

identals and ties in a
tion\relative 
'' {\time 4/4\key g \minor\
lef trebler4 r8 a8 gis4 ba8 d4.~ d e,8fis4 fis8 fis8 eis4 a8 gis~gis2 r2}

	� �� � �� �� ��� �� ���� �� �

�� � � � ��� � �� �3 � ��There are some interesting points to note in this example. Bar lines and beams are drawnautomati
ally. Line breaks are 
al
ulated automati
ally; it does not matter where the linebreaks are in the sour
e �le. Finally, the order in whi
h time, key, and 
lef 
hanges are enteredis not relevant: in the printout, these are ordered a

ording to standard notation 
onventions.
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tave entryTo raise a note by an o
tave, add a high quote ' (apostrophe) to the note name, to lower a noteone o
tave, add a `low quote' , (
omma). Middle C is 
'
'4 
'' 
''' \
lef bass 
 
,
� � � � � ��An example of the use of quotes is in the following Mozart fragment\key a \major\time 6/8
is''8. d''16 
is''8 e''4 e''8b'8. 
is''16 b'8 d''4 d''8

�� � � � �� �� � � � ��� ���
8
6This example shows that musi
 in a high register needs lots of quotes. This makes the inputless readable, and it is a sour
e of errors. The solution is to use `relative o
tave' mode. This isthe most 
onvenient way to 
opy existing musi
.In relative mode, a note without o
tavation quotes (i.e. the ' or , after a note) is 
hosen sothat it is 
losest to the previous one. For example, `
 f' goes up while `
 g' goes down.To use relative mode, add \relative before the pie
e of musi
. The �rst note is takenrelative to the middle C (i.e., 
')\relative {
' f 
 g 
}

�� � � ��Sin
e most musi
 has small intervals, pie
es 
an be written almost without o
tavation quotesin relative mode. The previous example is entered as\relative {\key a \major\time 6/8
is'8. d16 
is8 e4 e8b8. 
is16 b8 d4 d8}
�� � � � �� �� � � � ��� ���

8
6



Chapter 2: Tutorial 17Larger intervals are made by adding o
tavation quotes.\relative 
 {
'' f, f 
' 
 g' 
,}
� � � � � � ��In summary, quotes or 
ommas no longer determine the absolute height of a note in\relative mode. Rather, the height of a note is relative to the previous one, and 
hanging theo
tave of a single note shifts all following notes an o
tave up or down.For more information on relative o
taves see Se
tion 6.2.1 [Relative o
taves℄, page 80, andSe
tion 6.2.2 [O
tave 
he
k℄, page 81.2.7 Musi
 expressions explainedIn input �les, musi
 is represent by so-
alled musi
 expressions. We have already seen some inthe previous examples; a single note is a musi
 expressiona4

�� �En
losing a group of notes in bra
es 
reates a new musi
 expression{ a4 g4 }
� �� �Putting a bun
h of musi
 expressions (e.g., notes) in bra
es, means that they should beplayed in sequen
e. The result again is a musi
 expression, whi
h 
an be grouped with otherexpressions sequentially. Here, the expression from the previous example is 
ombined with twonotes { { a4 g } f g }

� � � �� �This te
hnique is useful for non-monophoni
 musi
. To enter musi
 with more voi
es or morestaves, we also 
ombine expressions in parallel. Two voi
es that should play at the same time,are entered as a simultaneous 
ombination of two sequen
es. A `simultaneous' musi
 expressionis formed by en
losing expressions in << and >>. In the following example, three sequen
es (all
ontaining two separate notes) are 
ombined simultaneously



Chapter 2: Tutorial 18<<{ a4 g }{ f e }{ d b }>>
�
�
�

�
�
�� �

� �
� �This me
hanism is similar to mathemati
al formulas: a big formula is 
reated by 
omposingsmall formulas. Su
h formulas are 
alled expressions, and their de�nition is re
ursive, so you
an make arbitrarily 
omplex and large expressions. For example,11 + 2(1 + 2) * 3((1 + 2) * 3) / (4 * 5)This is a sequen
e of expressions, where ea
h expression is 
ontained in the next one. Thesimplest expressions are numbers, and larger ones are made by 
ombining expressions with op-erators (like `+', `*' and `/') and parentheses. Like mathemati
al expressions, musi
 expressions
an be nested arbitrarily deep, whi
h is ne
essary for 
omplex musi
 like polyphoni
 s
ores.Note that this example only has one sta�, whereas the previous example had three separatestaves. That is be
ause this example begins with a single note. To determine the number ofstaves, LilyPond looks at the �rst element. If it is a single note, there is one sta�; if there is asimultaneous expression, there is more than one sta�.{ 
 <<
 e>><< { e f } { 
 <<b d>> } >>}

��� �� ���� �Musi
 �les with deep nesting 
an be 
onfusing to enter and maintain. One 
onvention thathelps against this 
onfusion is indenting. When entering a �le with deep nesting of bra
es andangles, it is 
ustomary to use an indent that indi
ates the nesting level. Formatting musi
 likethis eases reading and helps you insert the right number of 
losing bra
es at the end of anexpression. For example,



Chapter 2: Tutorial 19<<{ ...}{ ...}>>Some editors have spe
ial support for entering LilyPond, and 
an help indenting sour
e �les.See Se
tion 5.7 [Editor support℄, page 72 for more information.2.8 More stavesTo print more than one sta�, ea
h pie
e of musi
 that makes up a sta� is marked by adding\new Staff before it. These Staff elements are then 
ombined in parallel with << and >>, asdemonstrated here<<\new Staff { \
lef treble 
'' }\new Staff { \
lef bass 
 }>>
�
�� �

� �The 
ommand \new introdu
es a `notation 
ontext.' A notation 
ontext is an environmentin whi
h musi
al events (like notes or \
lef 
ommands) are interpreted. For simple pie
es,su
h notation 
ontexts are 
reated automati
ally. For more 
omplex pie
es, it is best to mark
ontexts expli
itly. This ensures that ea
h fragment gets its own stave.There are several types of 
ontexts. Staff, Voi
e and S
ore handle melodi
 notation, whileLyri
s sets lyri
 texts and ChordNames prints 
hord names.In terms of syntax, prepending \new to a musi
 expression 
reates a bigger musi
 expression.In this way it resembles the minus sign in mathemati
s. The formula (4 + 5) is an expression,so �(4 + 5) is a bigger expression.We 
an now typeset a melody with two staves\relative <<\new Staff {\time 3/4\
lef treblee'2 d4 
2 b4 a8[ a℄b[ b℄ g[ g℄ a2.}\new Staff {\
lef bass
,,2 e4 g2.f4 e d 
2.
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�
�

�
�

��
� �

�
� �

�
� �

�
� �

��
��� 4

3

�
4
3For more information on 
ontexts see the des
ription in Se
tion 9.1 [Interpretation 
ontexts℄,page 200.2.9 Adding arti
ulation marks to notesCommon a

ents 
an be added to a note using a dash (`-') and a single 
hara
ter
-. 
-- 
-> 
-^ 
-+ 
-_

V�S� Q� Y� X�\�� �Similarly, �ngering indi
ations 
an be added to a note using a dash (`-') and the digit to beprinted
-3 e-5 b-2 a-1
5�3� 2� 1�� �Arti
ulations and �ngerings are usually pla
ed automati
ally, but you 
an spe
ify a dire
tionusing `^' (up) or `_' (down). You 
an also use multiple arti
ulations on the same note. In most
ases, however, it is best to let LilyPond determine the arti
ulation dire
tions.
_-^1 d^. f^4_2-> e^-_+
S�V

1� Q4
2

� \
V�� �Dynami
 signs are made by adding the markings (with a ba
kslash) to the note
\ff 
\mf

ff

�
mf

�� �



Chapter 2: Tutorial 21Cres
endi and de
res
endi are started with the 
ommands \< and \>. An ending dynami
,for example \f, will �nish the (de)
res
endo, or the 
ommand \! 
an be used
2\< 
2\ff\> 
2 
2\!
�
ff

� � �� �

A slur is a 
urve drawn a
ross many notes, and indi
ates legato arti
ulation. The startingnote and ending note are marked with `(' and `)', respe
tivelyd4( 
16) 
is( d e 
 
is d) e( d4)
� � � �� � � �� �� � �� �A slur looks like a tie, but it has a di�erent meaning. A tie simply makes the �rst notesound longer, and 
an only be used on pairs of notes with the same pit
h. Slurs indi
ate thearti
ulations of notes, and 
an be used on larger groups of notes. Slurs and ties 
an be nested

� � � �� � �� �Slurs to indi
ate phrasing 
an be entered with \( and \), so you 
an have both legatoslurs and phrasing slurs at the same time. You 
annot have simultaneous slurs or simultaneousphrasing slurs.a8(\( ais b 
) 
is2 b'2 a4 
is, 
\)
� � �� � � �� � � ��� �For more information onFingering see Se
tion 6.5.2 [Fingering instru
tions℄, page 100.Arti
ulationssee Se
tion 6.5.1 [Arti
ulations℄, page 98.Slurs see Se
tion 6.4.2 [Slurs℄, page 93.Phrasing slurssee Se
tion 6.4.3 [Phrasing slurs℄, page 94.Dynami
s see Se
tion 6.5.3 [Dynami
s℄, page 102.



Chapter 2: Tutorial 222.10 Combining notes into 
hordsChords 
an be made by surrounding pit
hes with angle bra
kets. Angle bra
kets are the symbols`<' and `>'.r4 <
 e g>4 <
 f a>8
� ��� ���

�� �You 
an 
ombine markings like beams and ties with 
hords. They must be pla
ed outsidethe angled bra
ketsr4 <
 e g>8[ <
 f a>℄~ <
 f a>
� ��� ��� ���

�� �r4 <
 e g>8\>( <
 e g> <
 e g> <
 f a>\!)
� ��� ��� ���

� ���
�� �2.11 Advan
ed rhythmi
 
ommandsA pi
kup is entered with the keyword \partial. It is followed by a duration: \partial 4 is aquarter note upstep and \partial 8 an eighth note\partial 8f8 
2 d e

�� � � �� �Tuplets are made with the \times keyword. It takes two arguments: a fra
tion and a pie
eof musi
. The duration of the pie
e of musi
 is multiplied by the fra
tion. Triplets make noteso

upy 2/3 of their notated duration, so a triplet has 2/3 as its fra
tion\times 2/3 { f8 g a }\times 2/3 { 
 r 
 }
3� � �

3

�� 	 ��� �
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e notes are also made by pre�xing a musi
 expression with the keyword \appoggiaturaor \a

ia

atura
4 \appoggiatura b16 
4
4 \a

ia

atura b16 
4
� ��� � ����� �For more information onGra
e notessee Se
tion 6.4.6 [Gra
e notes℄, page 96,Tuplets see Se
tion 6.1.10 [Tuplets℄, page 78,Pi
kups see Se
tion 6.3.4 [Partial measures℄, page 87.2.12 Commenting input �lesA 
omment is a remark for the human reader of the musi
 input; it is ignored while parsing, soit has no e�e
t on the printed output. There are two types of 
omments. The per
ent symbol`%' introdu
es a line 
omment; after % the rest of the line is ignored. A blo
k 
omment marks awhole se
tion of musi
 input. Anything that is en
losed in %{ and %} is ignored. The followingfragment shows possible uses for 
omments% notes for twinkle twinkle follow
4 
 g' g a a g2%{ This line, and the notes beloware ignored, sin
e they are in ablo
k 
omment.g g f f e e d d 
2%}There is a spe
ial statement that is a kind of 
omment. The \version statement marks forwhi
h version of LilyPond the �le was written. To mark a �le for version 2.6.0, use\version "2.6.0"These annotations make future upgrades of LilyPond go more smoothly. Changes in the syntaxare handled with a spe
ial program, `
onvert-ly' (see Se
tion 5.5 [Updating �les with 
onvert-ly℄, page 70), and it uses \version to determine what rules to apply.2.13 Printing lyri
sLyri
s are entered by separating ea
h syllable with a spa
eI want to break freeConsider the melody\relative {r4 
 \times 2/3 { f g g }\times 2/3 { g4( a2) }}
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�� 3� � � �3�� �The lyri
s 
an be set to these notes, 
ombining both with the \addlyri
s keyword<<\relative {r4 
 \times 2/3 { f g g }\times 2/3 { g4( a2) }}\addlyri
s { I want to break free }>>

�
I

� �
want

3

to

�
break

�
free

3� �� �

This melody ends on a melisma, a single syllable (`free') sung to more than one note. Thisis indi
ated with an extender line. It is entered as two unders
ores, i.e.,{ I want to break free __ }
� �

I want

3�
to

�
break

�
free

3� �� �

Similarly, hyphens between words 
an be entered as two dashes, resulting in a 
enteredhyphen between two syllablesTwin -- kle twin -- kle
Twin

�
kle

�
kle

�
twin

�� 4
2

More options, like putting multiple lines of lyri
s below a melody are dis
ussed in Se
tion 7.3[Vo
al musi
℄, page 125.2.14 A lead sheetIn popular musi
, it is 
ommon to denote a

ompaniment with 
hord names. Su
h 
hords 
anbe entered like notes,\
hordmode { 
2 f4. g8 }
�� �� ����� ����� �
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h pit
h is read as the root of a 
hord instead of a note. This mode is swit
hed on with\
hordmodeOther 
hords 
an be 
reated by adding modi�ers after a 
olon. The following example showsa few 
ommon modi�ers\
hordmode { 
2 f4:m g4:maj7 gis1:dim7 }
��� ��� ����� ������� �For lead sheets, 
hords are not printed on staves, but as names on a line for themselves. Thisis a
hieved by using \
hords instead of \
hordmode. This uses the same syntax as \
hordmode,but renders the notes in a ChordNames 
ontext, with the following result.\
hords { 
2 f4.:m g4.:maj7 gis8:dim7 }C F m G G �o 7When put together, 
hord names, lyri
s and a melody form a lead sheet, for example,<<\
hords { 
hords }the melody\addlyri
s { the text }>>}

�
I

�
want

3

�C s u s 4
to

�
break

�
free
3

�F �� �

A 
omplete list of modi�ers and other options for layout 
an be found in Se
tion 6.1.5[Chords℄, page 76.2.15 Adding titlesBibliographi
 information is entered in a separate blo
k, the \header blo
k. The name of thepie
e, its 
omposer, et
., are entered as an assignment, within \header { ... }. The \headerblo
k is usually put at the top of the �le. For example,\header {title = "Miniature"
omposer = "Igor Stravinsky"}{ ... }When the �le is pro
essed, the title and 
omposer are printed above the musi
. More infor-mation on titling 
an be found in Se
tion 10.1.13 [Creating titles℄, page 225.



Chapter 2: Tutorial 262.16 Single sta� polyphonyWhen di�erent melodi
 lines are 
ombined on a single sta� they are printed as polyphoni
 voi
es;ea
h voi
e has its own stems, slurs and beams, and the top voi
e has the stems up, while thebottom voi
e has them down.Entering su
h parts is done by entering ea
h voi
e as a sequen
e (with {...}), and 
ombiningthese simultaneously, separating the voi
es with \\<< { a4 g2 f4~ f4 } \\{ r4 g4 f2 f4 } >>
�� �� � � ��� �For polyphoni
 musi
 typesetting, spa
er rests 
an also be 
onvenient; these are rests that donot print. They are useful for �lling up voi
es that temporarily do not play. Here is the sameexample with a spa
er rest (s) instead of a normal rest (r),<< { a4 g2 f4~ f4 } \\{ s4 g4 f2 f4 } >>
� �� � � ��� �Again, these expressions 
an be nested arbitrarily<<\new Staff <<{ a4 g2 f4~ f4 } \\{ s4 g4 f2 f4 }>>\new Staff <<\
lef bass{ <
, g>1 ~ <
 g>4 } \\{ e,4 d e2 ~ e4}>>>>
���
�

�
��
�
� �

���
��� �

� �
More features of polyphoni
 typesetting are des
ribed in this manual in se
tion Se
tion 6.6[Polyphony℄, page 105.



Chapter 2: Tutorial 272.17 Piano stavesPiano musi
 is typeset in two staves 
onne
ted by a bra
e. Printing su
h a sta� is similar to thepolyphoni
 example in Se
tion 2.8 [More staves℄, page 19,<< \new Staff { ... }\new Staff { ... } >>but now this entire expression must be interpreted as a PianoStaff\new PianoStaff << \new Staff ... >>Here is a small example\new PianoStaff <<\new Staff { \time 2/4 
4 
 g' g }\new Staff { \
lef bass 
,, 
' e 
 }>>
�
�

�
� �

�
�
�� 4

2

�
4
2More information on formatting piano musi
 is given in Se
tion 7.1 [Piano musi
℄, page 116.2.18 Organizing larger pie
esWhen all of the elements dis
ussed earlier are 
ombined to produ
e larger �les, the \s
oreblo
ks get a lot bigger, be
ause the musi
 expressions are longer, and, in the 
ase of polyphoni
pie
es, more deeply nested. Su
h large expressions 
an be
ome unwieldy.By using variables, also known as identi�ers, it is possible to break up 
omplex musi
 expres-sions. An identi�er is assigned as followsnamedMusi
 = { ... }The 
ontents of the musi
 expression namedMusi
, 
an be used later by pre
eding the name witha ba
kslash, i.e., \namedMusi
. In the next example, a two-note motive is repeated two timesby using variable substitutionseufzer = {e'4( dis'4)}{ \seufzer \seufzer }

� � �� �� �The name of an identi�er should have alphabeti
 
hara
ters only; no numbers, unders
oresor dashes. The assignment should be outside of running musi
.It is possible to use variables for many other types of obje
ts in the input. For example,
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mname = "Wendy"aFivePaper = \paper { paperheight = 21.0 \
m }Depending on its 
ontents, the identi�er 
an be used in di�erent pla
es. The followingexample uses the above variables\paper {\aFivePaperlinewidth = \width}{ 
4^\name }More information on the possible uses of identi�ers is given in the te
hni
al manual, inSe
tion 11.1.1 [Input variables and S
heme℄, page 230.2.19 An or
hestral partIn or
hestral musi
, all notes are printed twi
e. On
e in a part for the musi
ians, and on
e in afull s
ore for the 
ondu
tor. Identi�ers 
an be used to avoid double work. The musi
 is enteredon
e, and stored in a variable. The 
ontents of that variable is then used to generate both thepart and the full s
ore.It is 
onvenient to de�ne the notes in a spe
ial �le. For example, suppose that the �le`horn-musi
.ly' 
ontains the following part of a horn/bassoon duohornNotes = \relative 
 {\time 2/4r4 f8 a 
is4 f e d}Then, an individual part is made by putting the following in a �le\in
lude "horn-musi
.ly"\header {instrument = "Horn in F"}{\transpose f 
' \hornNotes}The line\in
lude "horn-musi
.ly"substitutes the 
ontents of `horn-musi
.ly' at this position in the �le, so hornNotes is de�nedafterwards. The 
ommand \transpose f 
' indi
ates that the argument, being \hornNotes,should be transposed by a �fth downwards. Sounding `f' is denoted by notated 
', whi
h
orresponds with the tuning of a normal Fren
h Horn in F. The transposition 
an be seen in thefollowing output
� � � � �� ��� 4

2In ensemble pie
es, one of the voi
es often does not play for many measures. This is denotedby a spe
ial rest, the multi-measure rest. It is entered with a 
apital `R' followed by a duration(1 for a whole note, 2 for a half note, et
.). By multiplying the duration, longer rests 
an be
onstru
ted. For example, this rest takes 3 measures in 2/4 time



Chapter 2: Tutorial 29R2*3When printing the part, multi-rests must be 
ondensed. This is done by setting a run-timevariable\set S
ore.skipBars = ##tThis 
ommand sets the property skipBars in the S
ore 
ontext to true (##t). Prepending therest and this option to the musi
 above, leads to the following result
� � � � �� ��� 4

2 � �3The s
ore is made by 
ombining all of the musi
 together. Assuming that the other voi
e isin bassoonNotes in the �le `bassoon-musi
.ly', a s
ore is made with\in
lude "bassoon-musi
.ly"\in
lude "horn-musi
.ly"<<\new Staff \hornNotes\new Staff \bassoonNotes>>leading to
� � � �

�
�� ��

�
�
�

� � ��
� �

�
�

�
�

�
�

�
�

�
� 4

2

�
4
2

�

More in-depth information on preparing parts and s
ores 
an be found in the notation manual;see Se
tion 8.3 [Or
hestral musi
℄, page 180.Setting run-time variables (`properties') is dis
ussed in Se
tion 9.1.2 [Changing 
ontext prop-erties on the 
y℄, page 202.



Chapter 3: Example templates 303 Example templatesThis se
tion of the manual 
ontains templates with the LilyPond s
ore already set up for you.Just add notes, run LilyPond, and enjoy beautiful printed s
ores!3.1 Single sta�3.1.1 Notes onlyThe �rst example gives you a sta� with notes, suitable for a solo instrument or a melodi
fragment. Cut and paste this into a �le, add notes, and you're �nished!\version "2.6.0"melody = \relative 
' {\
lef treble\key 
 \major\time 4/4a4 b 
 d}\s
ore {\new Staff \melody\layout { }\midi { \tempo 4=60 }}
� � � �� �3.1.2 Notes and lyri
sThe next example demonstrates a simple melody with lyri
s. Cut and paste, add notes, thenwords for the lyri
s. This example turns o� automati
 beaming, whi
h is 
ommon for vo
alparts. If you want to use automati
 beaming, you'll have to 
hange or 
omment out the relevantline. \version "2.6.0"melody = \relative 
' {\
lef treble\key 
 \major\time 4/4a4 b 
 d}text = \lyri
mode {Aaa Bee Cee Dee}\s
ore{<< \
ontext Voi
e = one {
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sto "one" \new Lyri
s \text>>\layout { }\midi { \tempo 4=60 }}
Bee

�
Aaa

�
Dee

�
Cee

�� �

3.1.3 Notes and 
hordsWant to prepare a lead sheet with a melody and 
hords? Look no further!\version "2.6.0"melody = \relative 
' {\
lef treble\key 
 \major\time 4/4f4 e8[ 
℄ d4 g |a2 ~ a2 |}harmonies = \
hordmode {
4:m f:min7 g:maj 
:aug d2:dim b:sus}\s
ore {<< \
ontext ChordNames {\set 
hordChanges = ##t\harmonies}\
ontext Staff = one \melody>>\layout{ }\midi { \tempo 4=60}}
�
C m

�
F m 7
� �

G
�
C +

�
D o

�
B

� �
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s, and 
hords.This template allows you to prepare a song with melody, words, and 
hords.\version "2.6.0"melody = \relative 
' {\
lef treble\key 
 \major\time 4/4a b 
 d}text = \lyri
mode {Aaa Bee Cee Dee}harmonies = \
hordmode {a2 
2}\s
ore {<< \
ontext ChordNames {\set 
hordChanges = ##t\harmonies}\
ontext Voi
e = one {\autoBeamOff\melody}\lyri
sto "one" \new Lyri
s \text>>\layout { }\midi { \tempo 4=60 }}
Aaa

�
A

Bee

�
Dee

�
Cee

�
C

� �

3.2 Piano templates3.2.1 Solo pianoHere is a simple piano sta�.\version "2.6.0"upper = \relative 
'' {\
lef treble\key 
 \major\time 4/4
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a b 
 d}lower = \relative 
 {\
lef bass\key 
 \major\time 4/4a2 
}\s
ore {\
ontext PianoStaff <<\set PianoStaff.instrument = "Piano "\
ontext Staff = upper \upper\
ontext Staff = lower \lower>>\layout { }\midi { \tempo 4=60 }}

� �
� �

Piano  

�

� �
�

� �

3.2.2 Piano and melody with lyri
sHere is a typi
al song format: one sta� with the melody and lyri
s, with piano a

ompanimentunderneath.\version "2.6.0"melody = \relative 
'' {\
lef treble\key 
 \major\time 4/4a b 
 d}text = \lyri
mode {Aaa Bee Cee Dee}upper = \relative 
'' {\
lef treble\key 
 \major\time 4/4
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a b 
 d}lower = \relative 
 {\
lef bass\key 
 \major\time 4/4a2 
}\s
ore {<< \
ontext Voi
e = mel {\autoBeamOff\melody}\lyri
sto mel \new Lyri
s \text\
ontext PianoStaff <<\
ontext Staff = upper \upper\
ontext Staff = lower \lower>>>>\layout {\
ontext { \RemoveEmptyStaffContext }}\midi { \tempo 4=60 }}

�

�

�
Aaa

�
Bee

�

�

�Cee

�
�Dee

�� �

� �
� �3.2.3 Piano 
entered lyri
sInstead of having a full sta� for the melody and lyri
s, you 
an pla
e the lyri
s between thepiano sta� (and omit the separate melody sta�).\version "2.6.0"upper = \relative 
'' {\
lef treble\key 
 \major
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 d}lower = \relative 
 {\
lef bass\key 
 \major\time 4/4a2 
}text = \lyri
mode {Aaa Bee Cee Dee}\s
ore {\
ontext GrandStaff <<\
ontext Staff = upper {\
ontext Voi
e = singer \upper }\lyri
sto "singer" \new Lyri
s \text\
ontext Staff = lower <<\
lef bass\lower>>>>\layout {\
ontext { \GrandStaff \a

epts "Lyri
s" }\
ontext { \Lyri
s \
onsists "Bar_engraver" }}\midi { \tempo 4=60 }}
�

Aaa

�
Bee

�
�

Cee

�
Dee

�� �
� �3.2.4 Piano 
entered dynami
sMany piano s
ores have the dynami
s 
entered between the two sta�s. This requires a bit oftweaking to implement, but sin
e the template is right here, you don't have to do the tweakingyourself.\version "2.6.0"upper = \relative 
'' {\
lef treble\key 
 \major
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 d}lower = \relative 
 {\
lef bass\key 
 \major\time 4/4a2 
}dynami
s = {s2\fff\> s4s\!\pp}pedal = {s2\sustainDown s2\sustainUp}\s
ore {\
ontext PianoStaff <<\
ontext Staff=upper \upper\
ontext Dynami
s=dynami
s \dynami
s\
ontext Staff=lower <<\
lef bass\lower>>\
ontext Dynami
s=pedal \pedal>>\layout {\
ontext {\type "Engraver_group_engraver"\name Dynami
s\alias Voi
e % So that \
res
 works, for example.\
onsists "Output_property_engraver"minimumVerti
alExtent = #'(-1 . 1)pedalSustainStrings = #'("Ped." "*Ped." "*")pedalUnaCordaStrings = #'("una 
orda" "" "tre 
orde")\
onsists "Piano_pedal_engraver"\
onsists "S
ript_engraver"\
onsists "Dynami
_engraver"\
onsists "Text_engraver"\override TextS
ript #'font-size = #2\override TextS
ript #'font-shape = #'itali
\override Dynami
Text #'extra-offset = #'(0 . 2.5)\override Hairpin #'extra-offset = #'(0 . 2.5)
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\
onsists "Skip_event_swallow_translator"\
onsists "Axis_group_engraver"}\
ontext {\PianoStaff\a

epts Dynami
s\override Verti
alAlignment #'for
ed-distan
e = #7}}}\s
ore {\
ontext PianoStaff <<\
ontext Staff=upper << \upper \dynami
s >>\
ontext Staff=lower << \lower \dynami
s >>\
ontext Dynami
s=pedal \pedal>>\midi {\
ontext {\type "Performer_group_performer"\name Dynami
s\
onsists "Piano_pedal_performer"}\
ontext {\PianoStaff\a

epts Dynami
s}}}

��
�
fff

� �

�

�
pp

�� �

� �

3.3 String quartet3.3.1 String quartetThis template demonstrates a string quartet. It also uses a \global se
tion for time and keysignatures.\version "2.6.0"global= {
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 \major}violinOne = \new Voi
e { \relative 
''{\set Staff.instrument = "Violin 1 "
2 d e1\bar "|." }}violinTwo = \new Voi
e { \relative 
''{\set Staff.instrument = "Violin 2 "g2 f e1\bar "|." }}viola = \new Voi
e { \relative 
' {\set Staff.instrument = "Viola "\
lef altoe2 d 
1\bar "|." }}
ello = \new Voi
e { \relative 
' {\set Staff.instrument = "Cello "\
lef bass
2 b a1\bar "|."}}\s
ore {\new StaffGroup <<\new Staff << \global \violinOne >>\new Staff << \global \violinTwo >>\new Staff << \global \viola >>\new Staff << \global \
ello >>>>\layout { }\midi { \tempo 4=60}}
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�
�
�
�

�
�
�
�

�
�
�
�� �Violin 1 

� �Violin 2 

� �Viola 

� �Cello     

�

�3.3.2 String quartet partsThe previous example produ
es a ni
e string quartet, but what if you needed to print parts?This template demonstrates how to use the \tag feature to easily split a pie
e into individualparts.You need to split this template into separate �les; the �lenames are 
ontained in 
ommentsat the beginning of ea
h �le. pie
e.ly 
ontains all the musi
 de�nitions. The other �les {s
ore.ly, vn1.ly, vn2.ly, vla.ly, and vl
.ly { produ
e the appropiate part.%%%%% pie
e.ly\version "2.6.0"global= {\time 4/4\key 
 \major}Violinone = \new Voi
e { \relative 
''{\set Staff.instrument = "Violin 1 "
2 d e1\bar "|." }} %*********************************Violintwo = \new Voi
e { \relative 
''{\set Staff.instrument = "Violin 2 "g2 f e1\bar "|." }} %*********************************Viola = \new Voi
e { \relative 
' {\set Staff.instrument = "Viola "\
lef altoe2 d 
1\bar "|." }} %*********************************Cello = \new Voi
e { \relative 
' {\set Staff.instrument = "Cello "\
lef bass
2 b a1



Chapter 3: Example templates 40\bar "|."}} %**********************************musi
 = {<<\tag #'(s
ore vn1) \new Staff { << \global \Violinone >> }\tag #'(s
ore vn2) \new Staff { << \global \Violintwo>> }\tag #'(s
ore vla) \new Staff { << \global \Viola>> }\tag #'(s
ore vl
) \new Staff { << \global \Cello>> }>>}%%%%% s
ore.ly\version "2.6.0"\in
lude "pie
e.ly"#(set-global-staff-size 14)\s
ore {\new StaffGroup \keepWithTag #'s
ore \musi
\layout { }\midi { \tempo 4 = 60 }}%%%%% vn1.ly\version "2.6.0"\in
lude "pie
e.ly"\s
ore {\keepWithTag #'vn1 \musi
\layout { }}%%%%% vn2.ly\version "2.6.0"\in
lude "pie
e.ly"\s
ore {\keepWithTag #'vn2 \musi
\layout { }}%%%%% vla.ly\version "2.6.0"\in
lude "pie
e.ly"\s
ore {\keepWithTag #'vla \musi
\layout { }}%%%%% vl
.ly
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lude "pie
e.ly"\s
ore {\keepWithTag #'vl
 \musi
\layout { }}3.4 Vo
al ensembles3.4.1 SATB vo
al s
oreHere is a standard four-part SATB vo
al s
ore. With larger ensembles, it's often useful to in
ludea se
tion whi
h is in
luded in all parts. For example, the time signature and key signatures arealmost always the same for all parts.\version "2.6.0"global = {\key 
 \major\time 4/4}sopMusi
 = \relative 
'' {
4 
 
8[( b)℄ 
4}sopWords = \lyri
mode {hi hi hi hi}altoMusi
 = \relative 
' {e4 f d e}altoWords =\lyri
mode {ha ha ha ha}tenorMusi
 = \relative 
' {g4 a f g}tenorWords = \lyri
mode {hu hu hu hu}bassMusi
 = \relative 
 {
4 
 g 
}bassWords = \lyri
mode {ho ho ho ho}\s
ore {\
ontext ChoirStaff <<\
ontext Lyri
s = sopranos { s1 }\
ontext Staff = women <<
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ontext Voi
e =sopranos { \voi
eOne << \global \sopMusi
 >> }\
ontext Voi
e =altos { \voi
eTwo << \global \altoMusi
 >> }>>\
ontext Lyri
s = altos { s1 }\
ontext Lyri
s = tenors { s1 }\
ontext Staff = men <<\
lef bass\
ontext Voi
e =tenors { \voi
eOne <<\global \tenorMusi
 >> }\
ontext Voi
e =basses { \voi
eTwo <<\global \bassMusi
 >> }>>\
ontext Lyri
s = basses { s1 }\
ontext Lyri
s = sopranos \lyri
sto sopranos \sopWords\
ontext Lyri
s = altos \lyri
sto altos \altoWords\
ontext Lyri
s = tenors \lyri
sto tenors \tenorWords\
ontext Lyri
s = basses \lyri
sto basses \bassWords>>\layout {\
ontext {% a little smaller so lyri
s% 
an be 
loser to the staff\Staff minimumVerti
alExtent = #'(-3 . 3)}}}

ho

��
hu

ha

��
hi

ho

��
hu

ha

��
hi

ho

��
hu

ha

��
hi

�

ho

��
hu

ha

��
hi

� �

� �

�

�3.4.2 SATB vo
al s
ore and automati
 piano redu
tionThis template adds an automati
 piano redu
tion to the SATB vo
al s
ore. This demonstratesone of the strengths of LilyPond { you 
an use a musi
 de�nition more than on
e. If you makeany 
hanges to the vo
al notes (say, tenorMusi
), then the 
hanges will also apply to the pianoredu
tion.\version "2.6.0"global = {
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 \major\time 4/4}sopMusi
 = \relative 
'' {
4 
 
8[( b)℄ 
4}sopWords = \lyri
mode {hi hi hi hi}altoMusi
 = \relative 
' {e4 f d e}altoWords =\lyri
mode {ha ha ha ha}tenorMusi
 = \relative 
' {g4 a f g}tenorWords = \lyri
mode {hu hu hu hu}bassMusi
 = \relative 
 {
4 
 g 
}bassWords = \lyri
mode {ho ho ho ho}\layout {\
ontext {% a little smaller so lyri
s% 
an be 
loser to the staff\StaffminimumVerti
alExtent = #'(-3 . 3)}}<<\
ontext ChoirStaff<<\
ontext Lyri
s = sopranos { s1 }\
ontext Staff = women <<\
ontext Voi
e =sopranos { \voi
eOne << \global \sopMusi
 >> }\
ontext Voi
e =altos { \voi
eTwo << \global \altoMusi
 >> }>>\
ontext Lyri
s = altos { s1 }\
ontext Lyri
s = tenors { s1 }
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ontext Staff = men <<\
lef bass\
ontext Voi
e =tenors { \voi
eOne <<\global \tenorMusi
 >> }\
ontext Voi
e =basses { \voi
eTwo <<\global \bassMusi
 >> }>>\
ontext Lyri
s = basses { s1 }\
ontext Lyri
s = sopranos \lyri
sto sopranos \sopWords\
ontext Lyri
s = altos \lyri
sto altos \altoWords\
ontext Lyri
s = tenors \lyri
sto tenors \tenorWords\
ontext Lyri
s = basses \lyri
sto basses \bassWords>>\new PianoStaff<<\new Staff <<\set Staff.printPartCombineTexts = ##f\part
ombine<< \global \sopMusi
 >><< \global \altoMusi
 >>>>\new Staff <<\
lef bass\set Staff.printPartCombineTexts = ##f\part
ombine<< \global \tenorMusi
 >><< \global \bassMusi
 >>>>>>>>
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ient notation templates3.5.1 Trans
ription of mensural musi
When trans
ribing mensural musi
, an in
ipit at the beginning of the pie
e is useful to indi
atethe original key and tempo. While today musi
ians are used to bar lines in order to fasterre
ognize rhythmi
 patterns, bar lines where not yet invented during the period of mensuralmusi
; in fa
t, the meter often 
hanged after every few notes. As a 
ompromise, bar lines areoften printed between the staves rather than on the staves.\version "2.6.0"global = {\set S
ore.skipBars = ##t% in
ipit\on
e \override S
ore.SystemStartBra
ket #'transparent = ##t\override S
ore.Spa
ingSpanner #'spa
ing-in
rement = #1.0 % tight spa
ing\key f \major\time 2/2\on
e \override Staff.TimeSignature #'style = #'neomensural\override Voi
e.NoteHead #'style = #'neomensural\override Voi
e.Rest #'style = #'neomensural\set Staff.printKeyCan
ellation = ##f\
adenzaOn % turn off bar lines\skip 1*10\on
e \override Staff.BarLine #'transparent = ##f\bar "||"\skip 1*1 % need this extra \skip su
h that 
lef 
hange 
omes% after bar line\bar ""% main\revert S
ore.Spa
ingSpanner #'spa
ing-in
rement % CHECK: no effe
t?\
adenzaOff % turn bar lines on again\on
e \override Staff.Clef #'full-size-
hange = ##t\set Staff.for
eClef = ##t\key g \major\time 4/4\override Voi
e.NoteHead #'style = #'default\override Voi
e.Rest #'style = #'default% FIXME: setting printKeyCan
ellation ba
k to #t must not% o

ur in the first bar after the in
ipit. Dto. for for
eClef.% Therefore, we need an extra \skip.\skip 1*1\set Staff.printKeyCan
ellation = ##t\set Staff.for
eClef = ##f\skip 1*7 % the a
tual musi
% let finis bar go through all staves\override Staff.BarLine #'transparent = ##f
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% finis bar\bar "|."}dis
antusNotes = {\transpose 
' 
'' {\set Staff.instrument = "Dis
antus "% in
ipit\
lef "neomensural-
1"
'1. s2 % two bars\skip 1*8 % eight bars\skip 1*1 % one bar% main\
lef "treble"d'2. d'4 |b e' d'2 |
'4 e'4.( d'8 
' b |a4) b a2 |b4.( 
'8 d'4) 
'4 |\on
e \override NoteHead #'transparent = ##t 
'1 |b\breve |}}dis
antusLyri
s = \lyri
mode {% in
ipitIV-% mainJu -- bi -- |la -- te De -- |o, om --nis ter -- |ra, __ om- |"..." |-us. |}altusNotes = {\transpose 
' 
'' {\set Staff.instrument = "Altus "% in
ipit\
lef "neomensural-
3"r1 % one barf1. s2 % two bars\skip 1*7 % seven bars\skip 1*1 % one bar
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lef "treble"r2 g2. e4 fis g | % two barsa2 g4 e |fis g4.( fis16 e fis4) |g1 |\on
e \override NoteHead #'transparent = ##t g1 |g\breve |}}altusLyri
s = \lyri
mode {% in
ipitIV-% mainJu -- bi -- la -- te | % two barsDe -- o, om -- |nis ter -- ra, |"..." |-us. |}tenorNotes = {\transpose 
' 
' {\set Staff.instrument = "Tenor "% in
ipit\
lef "neomensural-
4"r\longa % four barsr\breve % two barsr1 % one bar
'1. s2 % two bars\skip 1*1 % one bar\skip 1*1 % one bar% main\
lef "treble_8"R1 |R1 |R1 |r2 d'2. d'4 b e' | % two bars\on
e \override NoteHead #'transparent = ##t e'1 |d'\breve |}}tenorLyri
s = \lyri
mode {% in
ipitIV-% main



Chapter 3: Example templates 48Ju -- bi -- la -- te | % two bars"..." |-us. |}bassusNotes = {\transpose 
' 
' {\set Staff.instrument = "Bassus "% in
ipit\
lef "bass"r\maxima % eight barsf1. s2 % two bars\skip 1*1 % one bar% main\
lef "bass"R1 |R1 |R1 |R1 |g2. e4 |\on
e \override NoteHead #'transparent = ##t e1 |g\breve |}}bassusLyri
s = \lyri
mode {% in
ipitIV-% mainJu -- bi- |"..." |-us. |}\s
ore {\
ontext StaffGroup = 
hoirStaff <<\
ontext Voi
e =dis
antusNotes << \global \dis
antusNotes >>\
ontext Lyri
s =dis
antusLyri
s \lyri
sto dis
antusNotes { \dis
antusLyri
s }\
ontext Voi
e =altusNotes << \global \altusNotes >>\
ontext Lyri
s =altusLyri
s \lyri
sto altusNotes { \altusLyri
s }\
ontext Voi
e =tenorNotes << \global \tenorNotes >>\
ontext Lyri
s =tenorLyri
s \lyri
sto tenorNotes { \tenorLyri
s }\
ontext Voi
e =



Chapter 3: Example templates 49bassusNotes << \global \bassusNotes >>\
ontext Lyri
s =bassusLyri
s \lyri
sto bassusNotes { \bassusLyri
s }>>\layout {\
ontext {\S
ore\override BarLine #'transparent = ##t\remove "System_start_delimiter_engraver"}\
ontext {\Voi
e\override Slur #'transparent = ##t}}}

��� �
��

8

� �
��� �

Ju

��� ��

Ju

��
bi

�
la

�

bi

�
te

�

la

�
De

�

te

�

�
Discantus  

�Altus  

�
Tenor  

� �Bassus  

�
�

Î

¹
º

¼IV-

�

IV-

�Î

» ¼
IV-

�Î

IV-

�Î



Chapter 3: Example templates 50
De

�
o,

�
om

��

o,

�

�

om

�

� � �

�
�

nis

�
ter

��
nis

�

Ju

��

ter

�

���

Ju

��

ra,

�
ra,

��

bi

�

��

la

�

�

bi-

�te
�

om-

�

...

...

...

...

-us.

�-us.

�-us.

�
-us.

�3 � �

� �

�
8

�

� �
�
�

3.6 Jazz 
omboThis is a mu
h more 
ompli
ated template, for a jazz ensemble. Note that all instruments arenotated in \key 
 \major. This refers to the key in 
on
ert pit
h; LilyPond will automati
allytranspose the key if the musi
 is within a \transpose se
tion.\version "2.6.0"\header {title = "Song"subtitle = "(tune)"
omposer = "Me"meter = "moderato"pie
e = "Swing"tagline = "LilyPond example file by Amelie Zapf,Berlin 07/07/2003"texido
 = "Jazz tune for 
ombo(horns, guitar, piano, bass, drums)."}#(set-global-staff-size 16)\in
lude "english.ly"%%%%%%%%%%%% Some ma
ros %%%%%%%%%%%%%%%%%%%sl = {\override NoteHead #'style = #'slash\override Stem #'transparent = ##t}nsl = {\revert NoteHead #'style\revert Stem #'transparent}
r = \override NoteHead #'style = #'
rossn
r = \revert NoteHead #'style%% insert 
hord name style stuff here.
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hords = { }%%%%%%%%%%%% Keys'n'thangs %%%%%%%%%%%%%%%%%global = {\time 4/4}Key = { \key 
 \major }% ############ Horns ############% ------ Trumpet ------trpt = \transpose 
 d \relative 
'' {\Key
1 
 
}trpharmony = \transpose 
' d {\jz
hords}trumpet = {\global\set Staff.instrument = #"Trumpet"\
lef treble\
ontext Staff <<\trpt>>}% ------ Alto Saxophone ------alto = \transpose 
 a \relative 
' {\Key
1 
 
}altoharmony = \transpose 
' a {\jz
hords}altosax = {\global\set Staff.instrument = #"Alto Sax"\
lef treble\
ontext Staff <<\alto>>}% ------ Baritone Saxophone ------bari = \transpose 
 a' \relative 
 {\Key
1 
 \sl d4^"Solo" d d d \nsl}



Chapter 3: Example templates 52bariharmony = \transpose 
' a \
hordmode {\jz
hords s1 s d2:maj e:m7}barisax = {\global\set Staff.instrument = #"Bari Sax"\
lef treble\
ontext Staff <<\bari>>}% ------ Trombone ------tbone = \relative 
 {\Key
1 
 
}tboneharmony = \
hordmode {\jz
hords}trombone = {\global\set Staff.instrument = #"Trombone"\
lef bass\
ontext Staff <<\tbone>>}% ############ Rhythm Se
tion #############% ------ Guitar ------gtr = \relative 
'' {\Key
1 \sl b4 b b b \nsl 
1}gtrharmony = \
hordmode {\jz
hordss1 
2:min7+ d2:maj9}guitar = {\global\set Staff.instrument = #"Guitar"\
lef treble\
ontext Staff <<\gtr>>}%% ------ Piano ------rhUpper = \relative 
'' {\voi
eOne
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1 
 
}rhLower = \relative 
' {\voi
eTwo\Keye1 e e}lhUpper = \relative 
' {\voi
eOne\Keyg1 g g}lhLower = \relative 
 {\voi
eTwo\Key
1 
 
}PianoRH = {\
lef treble\global\set Staff.midiInstrument = "a
ousti
 grand"\
ontext Staff <<\
ontext Voi
e = one \rhUpper\
ontext Voi
e = two \rhLower>>}PianoLH = {\
lef bass\global\set Staff.midiInstrument = "a
ousti
 grand"\
ontext Staff <<\
ontext Voi
e = one \lhUpper\
ontext Voi
e = two \lhLower>>}piano = {\
ontext PianoStaff <<\set PianoStaff.instrument = #"Piano"\
ontext Staff = upper \PianoRH\
ontext Staff = lower \PianoLH>>}% ------ Bass Guitar ------Bass = \relative 
 {\Key
1 
 
}



Chapter 3: Example templates 54bass = {\global\set Staff.instrument = #"Bass"\
lef bass\
ontext Staff <<\Bass>>}% ------ Drums ------up = \drummode {hh4 <hh sn>4 hh <hh sn> hh <hh sn>4hh4 <hh sn>4hh4 <hh sn>4hh4 <hh sn>4}down = \drummode {bd4 s bd s bd s bd s bd s bd s}drumContents = {\global<<\set DrumStaff.instrument = #"Drums"\new DrumVoi
e { \voi
eOne \up }\new DrumVoi
e { \voi
eTwo \down }>>}%%%%%%%%% It All Goes Together Here %%%%%%%%%%%%%%%%%%%%%%\s
ore {<<\
ontext StaffGroup = horns <<\
ontext Staff = trumpet \trumpet\
ontext Staff = altosax \altosax\
ontext ChordNames = bari
hords \bariharmony\
ontext Staff = barisax \barisax\
ontext Staff = trombone \trombone>>\
ontext StaffGroup = rhythm <<\
ontext ChordNames = 
hords \gtrharmony\
ontext Staff = guitar \guitar\
ontext PianoStaff = piano \piano\
ontext Staff = bass \bass\new DrumStaff { \drumContents }>>>>\layout {
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ontext { \RemoveEmptyStaffContext }\
ontext {\S
ore\override BarNumber #'padding = #3\override RehearsalMark #'padding = #2skipBars = ##t}}\midi { \tempo 4 = 75 }}
moderato
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Chapter 3: Example templates 563.7.1 All headersThis template displays all available headers. Some of them are only used in the Mutopia proje
t;they don't a�e
t the printed output at all. They are used if you want the pie
e to be listed withdi�erent information in the Mutopia database than you wish to have printed on the musi
. Forexample, Mutopia lists the 
omposer of the famous D major violin 
on
erto as T
haikovskyPI,whereas perhaps you wish to print "Petr T
haikowski" on your musi
.The `linewidth' is for \header.\version "2.6.0"\header {dedi
ation = "dedi
ation"title = "Title"subtitle = "Subtitle"subsubtitle = "Subsubtitle"
omposer = "Composer (xxxx-yyyy)"opus = "Opus 0"pie
e = "Pie
e I"meter = "meter"instrument = "Instrument"arranger = "Arranger"poet = "Poet"texttranslator = "Translator"
opyright = "publi
 domain"% These are headers used by the Mutopia Proje
t% http://www.mutopiaproje
t.org/mutopiatitle = ""mutopia
omposer = ""mutopiapoet = ""mutopiainstrument = ""date = "
omposer's dates"sour
e = "urtext "maintainer = "your name here"maintainerEmail = "your email here"maintainerWeb = "your home page"lastupdated = "2004/Aug/26"}\s
ore {{ 
'4 }\header {pie
e = "pie
e1"opus = "opus1"}}\s
ore {{ 
'4 }\header {pie
e = "pie
e2"opus = "opus2"}
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�� �

opus2piece2

�� �3.7.2 Gregorian templateThis example demonstrates how to do modern trans
riptions of Gregorian musi
. Gregorianmusi
 has no measure, no stems; it uses only half and quarter notes, and two types of barlines,a short one indi
ating a rest, and a se
ond one indi
ating a breath mark.barOne = { \on
e \override Staff.BarLine #'bar-size = #2\bar "|" }barTwo = { \on
e \override Staff.BarLine #'extra-offset = #'(0 . 2)\on
e \override Staff.BarLine #'bar-size = #2\bar "|" }
hant = \relative 
' {\set S
ore.timing = ##f\override Staff.Stem #'transparent = ##tf4 a2 \barTwog4 a2 f2 \barOneg4( f) f( g) a2}\s
ore {\
hant\layout{ }\midi { \tempo 4=60 }}
� � � � � � � � � �� �3.7.3 Bagpipe musi
Here is an example of bagpipe musi
. It demonstrates a big strength of LilyPond, 
ompared tographi
al s
ore editors: in LilyPond, you 
an very easily reuse small segments of musi
 withoutwriting them out 
ompletely. This template de�nes a large number of small segments (taor,grip, thrd, et
), whi
h 
an be reused easily.taor = { \gra
e { g32[ d' g e'℄ } }grip = { \gra
e { g32[ b g ℄ } }thrd = { \gra
e { g32[ d' 
'℄ } }birl = { \gra
e { g32[ a g℄ } }gstd = { \gra
e { g'32[ d' g℄ } }
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e { f32[ g'32℄ } }dblb = { \gra
e { g'32[ b d'℄ } }dbl
 = { \gra
e { g'32[ 
' d'℄ } }dble = { \gra
e { g'32[ e' f'℄ } }dblf = { \gra
e { g'32[ f' g'℄ } }dblg = { \gra
e { g'32[ f'℄ } }dbla = { \gra
e { a'32[ g'℄ } }lgg = { \gra
e { g32 } }lag = { \gra
e { a32 } }
g = { \gra
e { 
'32 } }eg = { \gra
e { e'32 } }gg = { \gra
e { g'32 } }dg = { \gra
e { d'32 } }hag = { \gra
e { a'32 } }gefg = { \gra
e { g'32[ e' f'℄ } }efg = { \gra
e { e'32[ f'℄ } }gd
g = { \gra
e { g'32[ d' 
'℄ } }g
dg = { \gra
e { g'32[ 
' d'℄ } }\transpose a a' {#(add-gra
e-property 'Voi
e 'Stem 'length 6)\time 6/8 \partial 4\tieUp\slurUpf'4 |\gg f'4 e'8 \thrd d'4. |\eg a4.(a4) d'8 |\gg d'4 f'8 \dble e'4. ( | \noBreake'8) d'4 \gg d'4 e'8 |\break\time 9/8\dblf f'2.( f'4) d'8 |\time 6/8\dblg g'4 a'8 \gg a'4. |\thrd d'4.( d'4) \eg a8 |\time 9/8\dble e'4 \lag e'8 \gg e'16[ d'8. e'8℄ \gg f'4 g'8 |\break\time 6/8\gg f'4 e'8 \thrd d'4. |\eg a4.( a4) d'8 |\dblg g'4 a'8 \gg a'4. |\thrd d'4.( d'4) f'8 |\break\dblg g'4 e'8( e'8) \dblf f'8.[ e'16℄ |\thrd d'4.( d'4) \
g d'8 |\gg 
'4 e'8 \thrd d'4.( |d'4.) \gd
g d'4.
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��� �� �� ����� � �� ���� ��� � � ��� � ����� ��� ����13 �3.8 Lilypond-book templatesThese templates are for use with lilypond-book. If you're not familiar with this program,please refer to Chapter 12 [LilyPond-book℄, page 239.3.8.1 LaTeXYou 
an in
lude LilyPond fragments in a LaTeX do
ument.\do
ument
lass[℄{arti
le}\usepa
kage{graphi
s}\begin{do
ument}Normal LaTeX text.\begin{lilypond}\relative 
'' {a4 b 
 d}\end{lilypond}More LaTeX text.\begin{lilypond}\relative 
'' {d4 
 b a}\end{lilypond}\end{do
ument}
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an in
lude LilyPond fragments in Texinfo; in fa
t, this entire manual is written in Texinfo.\input texinfo�node TopTexinfo text�lilypond[verbatim,fragment,raggedright℄a4 b 
 d�end lilypondMore Texinfo text�lilypond[verbatim,fragment,raggedright℄d4 
 b a�end lilypond�bye



Chapter 4: Putting it all together 614 Putting it all togetherThis se
tion explains how to use the rest of the do
umentation and how to solve 
ommonproblems.4.1 Suggestions for writing LilyPond �lesNow you're ready to begin writing larger LilyPond �les { not just the little examples in thetutorial, but whole pie
es. But how should you go about doing it?The best answer is \however you want to do it." As long as LilyPond 
an understand your�les and produ
es the output that you want, it doesn't matter what your �les look like. Thatsaid, sometimes we make mistakes when writing �les. If LilyPond 
an't understand your �les,or produ
es output that you don't like, how do you �x the problem?Here are a few suggestions that 
an help you to avoid or �x problems:� In
lude \version numbers in every �le. Note that all templates 
ontain a \version"2.6.0" string. We highly re
ommend that you always in
lude the \version, no mat-ter how small your �le is. Speaking from personal experien
e, it's quite frustrating to try toremember whi
h version of LilyPond you were using a few years ago. 
onvert-ly requiresyou to de
lare whi
h version of LilyPond you used.� In
lude 
he
ks: See Se
tion 6.2.4 [Bar 
he
k℄, page 82 and Se
tion 6.2.2 [O
tave 
he
k℄,page 81. If you in
lude 
he
ks every so often, then if you make a mistake, you 
an pinpointit qui
ker. How often is \every so often"? It depends on the 
omplexity of the musi
. Forvery simple musi
, perhaps just on
e or twi
e. For very 
omplex musi
, every bar.� One bar per line. If there is anything 
ompli
ated, either in the musi
 itself or in the outputyou desire, it's often good to write only one bar per line. Saving s
reen spa
e by 
rammingeight bars per line just isn't worth it if you have to `debug' your �les.� Comment your �les, with either bar numbers (every so often) or referen
es to musi
al themes(\se
ond theme in violins", \fourth variation"). You may not need it when you're writingthe pie
e for the �rst time, but if you want to go ba
k and 
hange something two or threeyears later, you won't know how your �le is stru
tured if you don't 
omment the �le.4.2 Extending the templatesYou've read the tutorial, you know how to write musi
. But how 
an you get the staves thatyou want? The templates are ok, but what if you want something that isn't 
overed?Start o� with the template that seems 
losest to what you want to end up with. Let's saythat you want to write something for soprano and 
ello. In this 
ase, we would start with \Notesand lyri
s" (for the soprano part).\version "2.6.0"melody = \relative 
' {\
lef treble\key 
 \major\time 4/4a4 b 
 d}text = \lyri
mode {Aaa Bee Cee Dee}
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ore{<<\
ontext Voi
e = one {\autoBeamOff\melody}\lyri
sto "one" \new Lyri
s \text>>\layout { }\midi { \tempo 4=60 }}Now we want to add a 
ello part. Let's look at the \Notes only" example:\version "2.6.0"melody = \relative 
' {\
lef treble\key 
 \major\time 4/4a4 b 
 d}\s
ore {\new Staff \melody\layout { }\midi { \tempo 4=60 }}We don't need two \version 
ommands. We'll need the melody se
tion. We don't want two\s
ore se
tions { if we had two \s
ores, we'd get the two parts separately. We want themtogether, as a duet. Within the \s
ore se
tion, we don't need two \layout or \midi.If we simply 
ut and paste the melody se
tion, we would end up with two melody se
tions.So let's rename them. We'll 
all the one for the soprano sopranoMusi
, and the one for the
ello 
an be 
alled 
elloMusi
. While we're doing this, let's rename text to be sopranoLyri
s.Remember to rename both instan
es of all these names { both the initial de�nition (the melody= relative 
' { part) and the name's use (in the \s
ore se
tion).While we're doing this, let's 
hange the 
ello part's sta� { 
elli normally use bass 
lef. We'llalso give the 
ello some di�erent notes.\version "2.6.0"sopranoMusi
 = \relative 
' {\
lef treble\key 
 \major\time 4/4a4 b 
 d}sopranoLyri
s = \lyri
mode {Aaa Bee Cee Dee}
elloMusi
 = \relative 
 {
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lef bass\key 
 \major\time 4/4d4 g fis8 e d4}\s
ore{<<\
ontext Voi
e = one {\autoBeamOff\sopranoMusi
}\lyri
sto "one" \new Lyri
s \sopranoLyri
s>>\layout { }\midi { \tempo 4=60 }}This is looking promising, but the 
ello part won't appear in the s
ore { we haven't used itin the \s
ore se
tion. If we want the 
ello part to appear under the soprano part, we need toadd \new Staff \
elloMusi
underneath the soprano stu�. We also need to add << and >> around the musi
 { that tellsLilyPond that there's more than one thing (in this 
ase sta�) happening at on
e. The \s
orelooks like this now\s
ore{<<<<\
ontext Voi
e = one {\autoBeamOff\sopranoMusi
}\lyri
sto "one" \new Lyri
s \sopranoLyri
s>>\new Staff \
elloMusi
>>\layout { }\midi { \tempo 4=60 }}This looks a bit messy; the indentation is messed up now. That is easily �xed. Here's the
omplete soprano and 
ello template.\version "2.6.0"sopranoMusi
 = \relative 
' {\
lef treble\key 
 \major\time 4/4a4 b 
 d}
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s = \lyri
mode {Aaa Bee Cee Dee}
elloMusi
 = \relative 
 {\
lef bass\key 
 \major\time 4/4d4 g fis8 e d4}\s
ore{<<<<\
ontext Voi
e = one {\autoBeamOff\sopranoMusi
}\lyri
sto "one" \new Lyri
s \sopranoLyri
s>>\new Staff \
elloMusi
>>\layout { }\midi { \tempo 4=60 }}
� �
Dee

�� �
� � �

Aaa

�
�Bee

�
�Cee

�
�4.3 Fixing overlapping notationThis may 
ome as a surprise, but LilyPond isn't perfe
t. Some notation elements 
an overlap.This is unfortunate, but (in most 
ases) is easily solved.e4^\markup{ \itali
 ritenuto } g b e

�ritenuto� � �
� �The easiest solution is to in
rease the distan
e between the obje
t (in this 
ase text, but it
ould easily be �ngerings or dynami
s instead) and the note. In LilyPond, this is 
alled thepadding property. For most obje
ts, it is around 1.0 or less (it varies with ea
h obje
t). Wewant to in
rease it, so let's try 1.5
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e \override TextS
ript #'padding = #1.5e4^\markup{ \itali
 ritenuto } g b e
ritenuto� � � �

� �That looks better, but it isn't quite big enough. After experimenting with a few values, Ithink 2.3 is the best number. I leave this as an exer
ise for the reader.Another solution gives us 
omplete 
ontrol over pla
ing the obje
t { we 
an move it horizon-tally or verti
ally. This is done with the extra-offset property. It is slightly more 
ompli
atedand 
an 
ause other problems. When we move obje
ts with extra-offset, the movement isdone after LilyPond has pla
ed all other obje
ts. This means that the result 
an overlap withother obje
ts.\on
e \override TextS
ript #'extra-offset = #'( 1.0 . -1.0 )e4^\markup{ \itali
 ritenuto } g b e
ritenuto� � � �

� �With extra-offset, the �rst number 
ontrols the horizontal movement (left is negative);the se
ond number 
ontrols the vertial movement (up is positive). After a bit of experimenting,I de
ided that these values look good\on
e \override TextS
ript #'extra-offset = #'( -1.6 . 1.0 )e4^\markup{ \itali
 ritenuto } g b e
ritenuto� � � �

� �See alsoThis manual: Se
tion 9.2 [The \override 
ommand℄, page 209, Se
tion 9.2.1 [Common tweaks℄,page 209.
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hapter details the te
hni
alities of running LilyPond.5.1 Invoking lilypondThe lilypond exe
utable may be 
alled as follows from the 
ommand line.lilypond [option℄... file...When invoked with a �lename that has no extension, the `.ly' extension is tried �rst. Toread input from stdin, use a dash (-) for �le.When `filename.ly' is pro
essed it will produ
e `filename.tex' as output (or `filename.ps'for PostS
ript output). If `filename.ly' 
ontains more than one \s
ore blo
k, then the rest ofthe s
ores will be output in numbered �les, starting with `filename-1.tex'. Several �les 
anbe spe
i�ed; they will ea
h be pro
essed independently.15.2 Command line optionsThe following options are supported:-e,--evaluate=exprEvaluate the S
heme expr before parsing any `.ly' �les. Multiple -e options maybe given, they will be evaluated sequentially.-f,--format=formatwhi
h formats should be written. Choi
es are svg, ps, pdf, png, tex, dvi.-b,--ba
kend=formatthe output format to use for the ba
k-end. Choi
es aretex for TEX output, to be pro
essed with LaTEX. If present, the �le`file.textmetri
s' is read to determine text extents.texstr dump text strings to `.texstr' �le, whi
h 
an be run through (La)TEX,resulting in a .textmetri
s �le, whi
h 
ontains the extents of stringsof text.ps for PostS
ript.Posts
ript �les in
lude TTF, Type1 and OTF fonts. No subsetting ofthese fonts is done. When using oriental 
hara
ter sets, this 
an lead tohuge �les.eps for en
apsulated PostS
ript. This dumps every page (system) as a sepa-rate `EPS' �le, without fonts, and as one 
ollated `EPS' �le with all pages(systems) in
luding fonts.This mode is used by default by lilypond-book.svg for SVG (S
alable Ve
tor Graphi
s)s
m for a dump of the raw, internal S
heme-based drawing 
ommands.-d,--define-default=var=valThis sets the internal program option var to the S
heme value val. If val is notsupplied, then #t is used. To swit
h o� an option, no- may be pre�xed to var, eg.-dno-point-and-
li
kis the same as1 The status of GUILE is not reset after pro
essing a .ly �le, so be 
areful not to 
hange any system defaultsfrom within S
heme.
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li
k='#f'Setting the help option will print a summary of the options available, and exit.-h,--help Show a summary of usage.--in
lude, -I=dire
toryAdd dire
tory to the sear
h path for input �les.-i,--init=fileSet init �le to �le (default: `init.ly').-o,--output=FILESet the default output �le to FILE. The appropriate suÆx will be added (ie .pdffor pdf, .tex for tex, et
).--ps Generate PostS
ript.--dvi Generate DVI �les. In this 
ase, the TEX ba
kend should be spe
i�ed, i.e., -f tex.--png Generate pi
tures of ea
h page, in PNG format. This implies --ps. The resolutionin DPI of the image may be set with-dresolution=110--pdf Generate PDF. This implies --ps.--preview Generate an output �le 
ontaining the titles and the �rst system--no-pagesDo not generate the full pages. Useful in 
ombination with --preview.-s,--safe Do not trust the .ly input.When LilyPond formatting is available through a web server, either the --safe orthe --jail option MUST be passed. The --safe option will prevent inline S
heme
ode from wreaking havo
, for exampleWhen LilyPond formatting is available through a web server, the --safe MUST bepassed. This will prevent inline S
heme 
ode from wreaking havo
, for example#(system "rm -rf /"){ 
4^#(ly:export (ly:gulp-file "/et
/passwd"))}The --safe option works by evaluating in-line S
heme expressions in a spe
ial safemodule. This safe module is derived from GUILE `safe-r5rs' module, but adds anumber of fun
tions of the LilyPond API. These fun
tions are listed in `s
m/safe-lily.s
m'.In addition, --safe disallows \in
lude dire
tives and disables the use of ba
kslashesin TEX strings.In --safe mode, it is not possible to import LilyPond variables into S
heme.--safe does not dete
t resour
e overuse. It is still possible to make the programhang inde�nitely, for example by feeding 
y
li
 data stru
tures into the ba
kend.Therefore, if using LilyPond on a publi
ly a

essible webserver, the pro
ess shouldbe limited in both CPU and memory usage.Note that --safe will prevent many useful LilyPond snippets from being 
ompiled.For a softer but se
ure alternative you 
an use the --jail option.
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hroot jail.The --jail option provides a more 
exible alternative to --safe when LilyPondformatting is available through a web server or whenever LilyPond exe
utes exter-nally provided sour
es.The --jail option works by 
hanging the root of LilyPond to jail just before startingthe a
tual 
ompilation pro
ess. The user and group are then 
hanged to mat
h thoseprovided, and the 
urrent dire
tory is 
hanged to dir. This setup guarantees thatit is not possible (at least in theory) to es
ape from the jail. Note that for --jailto work LilyPond must be run as root, whi
h is usually a

omplished in a safe wayusing sudo.Setting up a jail is a slightly deli
ate matter, as we must be sure that LilyPond isable to �nd whatever it needs to 
ompile the sour
e inside the jail. A typi
al setup
omprises the following items:Setting up a separate �lesystemA separate �lesystem should be 
reated for LilyPond, so that it 
an bemounted with safe options su
h as noexe
, nodev, and nosuid. In thisway, it is impossible to run exe
utables or to write dire
tly to a devi
efrom LilyPond. If you do not want to 
reate a separate partition, just
reate a �le of reasonable size and use it to mount a loop devi
e. Aseparate �lesystem also guarantees that LilyPond 
annot write morespa
e than it is allowed.Setting up a separate userA separate user and group (say, `lily'/`lily') with low privilegesshould be used to run LilyPond inside the jail. There should be asingle dire
tory writable by this user, whi
h should be passed in dir.Preparing the jailLilyPond needs to read a number of �les while running. All these �lesare to be 
opied into the jail, under the same path they apper in the realroot �lesystem. The entire 
ontent of the LilyPond installation (e.g.,`/usr/share/lilypond') should be 
opied.If problems arise, the simplest way to tra
e them down is to run Lily-Pond using stra
e, whi
h will allow you to determine whi
h �les aremissing.Running LilyPondIn a jail mounted with noexe
 it is impossible to exe
ute any externalprogram. Therefore LilyPond must be run with a ba
kend that doesnot require any su
h program. As we already mentioned, it must bealso run with superuser privileges (whi
h, of 
ourse, it will lose imme-diately), possibly using sudo. It is a good idea to limit the number ofse
onds of CPU time LilyPond 
an use (e.g., using ulimit -t), and, ifyour operating system supports it, the amount of memory that 
an beallo
ated.-v,--versionShow version information.-V,--verboseBe verbose: show full paths of all �les read, and give timing information.



Chapter 5: Running LilyPond 69-w,--warrantyShow the warranty with whi
h GNU LilyPond 
omes. (It 
omes with NO WAR-RANTY!)5.3 Environment variablesLilypond re
ognizes the following environment variables:LILYPONDPREFIXThis spe
i�es a dire
tory where lo
ale messages and data �les will be looked up bydefault. The dire
tory should 
ontain subdire
tories 
alled `ly/', `ps/', `tex/', et
.LANG This sele
ts the language for the warning messages.5.4 Error messagesDi�erent error messages 
an appear while 
ompiling a �le:Warning Something looks suspe
t. If you are requesting something out of the ordinary thenyou will understand the message, and 
an ignore it. However, warnings usuallyindi
ate that something is wrong with the input �le.Error Something is de�nitely wrong. The 
urrent pro
essing step (parsing, interpreting,or formatting) will be �nished, but the next step will be skipped.Fatal error Something is de�nitely wrong, and LilyPond 
annot 
ontinue. This happens rarely.The most usual 
ause is misinstalled fonts.S
heme errorErrors that o

ur while exe
uting S
heme 
ode are 
aught by the S
heme inter-preter. If running with the verbose option (-V or --verbose) then a 
all tra
e ofthe o�ending fun
tion 
all is printed.Programming errorThere was some internal in
onsisten
y. These error messages are intended to helpthe programmers and debuggers. Usually, they 
an be ignored. Sometimes, they
ome in su
h big quantities that they obs
ure other output. In this 
ase, �le abug-report.Aborted (
ore dumped)This signals a serious programming error that 
aused the program to 
rash. Su
herrors are 
onsidered 
riti
al. If you stumble on one, send a bug-report.If warnings and errors 
an be linked to some part of the input �le, then error messages havethe following formfilename:lineno:
olumnno: messageoffending input lineA line-break is inserted in the o�ending line to indi
ate the 
olumn where the error wasfound. For example,test.ly:2:19: error: not a duration: 5:{ 
'4 e'5 g' }These lo
ations are LilyPond's best guess about where the warning or error o

ured, but(by their very nature) warnings and errors o

ur when something unexpe
ted happens. If you
an't see an error in the indi
ated line of your input �le, try 
he
king one or two lines above theindi
ated position.
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onvert-lyThe LilyPond input syntax is routinely 
hanged to simplify it or improve it in di�erent ways.As a side e�e
t of this, the LilyPond interpreter often is no longer 
ompatible with older input�les. To remedy this, the program 
onvert-ly 
an be used to deal with most of the syntax
hanges between LilyPond versions.It uses \version statements in the input �les to dete
t the old version number. In most
ases, to upgrade your input �le it is suÆ
ient to run2
onvert-ly -e myfile.lyIf there are no 
hanges to my�le.ly and �le 
alled my�le.ly.NEW is 
reated, then my�le.ly isalready updated.
onvert-ly always 
onverts up to the last syntax 
hange handled by it. This means thatthe \version number left in the �le is usually lower than the version of 
onvert-ly itself.To upgrade LilyPond fragments in texinfo �les, use
onvert-ly --from=... --to=... --no-version *.itelyTo upgrade many �les at on
e, 
ombine 
onvert-ly with standard unix 
ommands. Thisexample will upgrade all .ly �les in the 
urrent dire
toryfor f in *.ly; do 
onvert-ly -e $f; done;In general, the program is invoked as follows:
onvert-ly [option℄... file...The following options 
an be given:-e,--edit Do an inline edit of the input �le. Overrides --output.-f,--from=from-pat
hlevelSet the version to 
onvert from. If this is not set, 
onvert-ly will guess this, onthe basis of \version strings in the �le.-n,--no-versionNormally, 
onvert-ly adds a \version indi
ator to the output. Spe
ifying thisoption suppresses this.-s, --show-rulesShow all known 
onversions and exit.--to=to-pat
hlevelSet the goal version of the 
onversion. It defaults to the latest available version.-h, --help Print usage help.BugsNot all language 
hanges are handled. Only one output option 
an be spe
i�ed.There are a few things that the 
onvert-ly 
annot handle. Here's a list of limitationsthat the 
ommunity has 
omplained about.This bug report stru
ture has been 
hosen be
ause 
onvert-ly has a stru
ture that doesn'tallow to smoothly implement all needed 
hanges. Thus this is just a wishlist, pla
edhere for referen
e.2 Ma
OS X users may exe
ute this 
ommand under the menu entry `Compile > Update syntax'.
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1.6->2.0:Doesn't always 
onvert figured bass 
orre
tly, spe
ifi
ally things like {< >}. Mats' 
omment on working around this:To be able to run 
onvert-lyon it, I first repla
ed all o

uren
ies of '{<' to some dummy like '{#'and similarly I repla
ed '>}' with '&}'. After the 
onversion, I 
ouldthen 
hange ba
k from '{ #' to '{ <' and from '& }' to '> }'.Doesn't 
onvert all text markup 
orre
tly. In the old markup syntax,it was possible to group a number of markup 
ommands together within parentheses, e.g.-#'((bold itali
) "string")This will in
orre
tly be 
onverted into-\markup{{\bold itali
} "string"}instead of the 
orre
t-\markup{\bold \itali
 "string"}2.0->2.2:Doesn't handle \part
ombineDoesn't do \addlyri
s => \lyri
sto, this breaks some s
ores with multiple stanzas.2.0->2.4:\magnify isn't 
hanged to \fontsize.- \magnify #m => \fontsize #f, where f = 6ln(m)/ln(2)remove-tag isn't 
hanged.- \applymusi
 #(remove-tag '. . .) => \keepWithTag #'. . .firstpagenumber isn't 
hanged.- firstpagenumber no => printfirstpagenumber = ##fLine breaks in header strings aren't 
onverted.- \\\\ as line break in \header strings => \markup \
enter-align <"First Line" "Se
ond Line" >Cres
endo and de
res
endo terminators aren't 
onverted.- \r
ed => \!- \r
 => \!2.2->2.4:\turnOff (used in \set Staff.VoltaBra
ket = \turnOff) is not properly 
onverted.2.4.2->2.5.9\markup{ \
enter-align <{ ... }> } should be 
onverted to:\markup{ \
enter-align {\line { ... }} }but now, \line is missing.5.6 Reporting bugsIf you have input that results in a 
rash or an erroneous output, then that is a bug. We tryto respond to bug-reports promptly, and �x them as soon as possible. Help us by sending adefe
tive input �le, so we 
an reprodu
e the problem. Make it small, so we 
an easily debugthe problem. Don't forget to tell whi
h version of LilyPond you use! Send the report tobug-lilypond�gnu.org.Here is an example of a good bug report:It seems that pla
ement of a

identals is broken. In thefollowing example, the a

idental tou
hes the note head.Using Ma
 OSX 10.3.7, fink pa
kage lilypond-devel\version "2.5.18"
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''{a4 b 
is d}
� � � ��� �5.7 Editor supportThere is support from di�erent editors for LilyPond.Ema
s Ema
s has a `lilypond-mode', whi
h provides keyword auto
ompletion, indenta-tion, LilyPond spe
i�
 parenthesis mat
hing and syntax 
oloring, handy 
ompileshort-
uts and reading LilyPond manuals using Info. If `lilypond-mode' is notinstalled on your platform, then read the installation instru
tions.VIM For VIM (http://www.vim.org), a `vimr
' is supplied, along with syntax 
oloringtools. For more information, refer to the installation instru
tions.JEdit The jEdit (http://www.jedit.org) editor has a LilyPond plugin. This pluginin
ludes a DVI viewer, integrated help and viewing via GhostS
ript. It 
an beinstalled by doing hPlugins > Plugin Manageri, and sele
ting LilyTool from the hInstallitab.All these editors 
an be made to jump into the input �le to the sour
e of a symbol in thegraphi
al output. See Appendix D [Point and 
li
k℄, page 270.5.8 File stru
tureThe major part of this manual is 
on
erned with entering various forms of musi
 in LilyPond.However, many musi
 expressions are not valid input on their own, for example, a .ly �le
ontaining only a note
'4will result in a parsing error. Instead, musi
 should be inside other expressions, whi
h maybe put in a �le by themselves. Su
h expressions are 
alled toplevel expressions. This se
tionenumerates them all.A .ly �le 
ontains any number of toplevel expressions, where a toplevel expression is one ofthe following� An output de�nition, su
h as \paper, \midi, and \layout. Su
h a de�nition at the toplevel
hanges the default settings for the blo
k entered.� A \header blo
k. This sets the global header blo
k. This is the blo
k 
ontaining thede�nitions for book-wide settings, like 
omposer, title, et
.� An \addquote statement. See Se
tion 8.3.3 [Quoting other voi
es℄, page 182 for moreinformation.� A \s
ore blo
k. This s
ore will be 
olle
ted with other toplevel s
ores, and 
ombined as asingle \book.This behavior 
an be 
hanged by setting the variable toplevel-s
ore-handler at toplevel.The default handler is de�ned in the init �le `s
m/lily.s
m'.
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k logi
ally 
ombines multiple movements (i.e., multiple \s
ore blo
ks) in onedo
ument. A number of \s
ores 
reates a single output �le, where all movement are
on
atenated.This behavior 
an be 
hanged by setting the variable toplevel-book-handler at toplevel.The default handler is de�ned in the init �le `s
m/lily.s
m'.� A 
ompound musi
 expression, su
h as{ 
'4 d' e'2 }This will add the pie
e in a \s
ore and format it in a single book together with all othertoplevel \s
ores and musi
 expressions.This behavior 
an be 
hanged by setting the variable toplevel-musi
-handler at toplevel.The default handler is de�ned in the init �le `s
m/lily.s
m'.� A markup text, a verse for example\markup {2. The first line verse two.}Markup texts are rendered above, between or below the s
ores or musi
 expressions, wher-ever they appear.� An indenti�er, su
h asfoo = { 
4 d e d }This 
an be used later on in the �le by entering \foo. The name of an identi�er shouldhave alphabeti
 
hara
ters only; no numbers, unders
ores or dashes.The following example shows three things that may be entered at toplevel\layout {% movements are non-justified by defaultraggedright = ##t}\header {title = "Do-re-mi"}{ 
'4 d' e2 }At any point in a �le, any of the following lexi
al instru
tions 
an be entered:� \version� \in
lude� \renameinput5.9 In
luding LilyPond �lesA large proje
t may be split up into separate �les. To refer to another �le, use\in
lude "otherfile.ly"For example, you may write separate �les for ea
h instrument part and 
reate a \full s
ore"�le whi
h brings together the individual instrument �les.
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 notation 746 Basi
 notationThis 
hapter explains how to use all basi
 notation features.6.1 Note entryThis se
tion is about basi
 notation elements like notes, rests, and related 
onstru
ts, su
h asstems, tuplets and ties.6.1.1 NotesA note is printed by spe
ifying its pit
h and then its duration,
is'4 d'8 e'16 
'16
� �� � ��� �

See alsoThis manual: Se
tion 6.1.2 [Pit
hes℄, page 74, Se
tion 6.1.8 [Durations℄, page 776.1.2 Pit
hesThe most 
ommon syntax for pit
h entry is used for standard notes and \
hordmode modes.In these modes, pit
hes may be designated by names. The notes are spe
i�ed by the letters athrough g. The o
tave is formed with notes ranging from 
 to b. The pit
h 
 is an o
tave belowmiddle C and the letters span the o
tave above that C\
lef bassa,4 b, 
 d e f g a b 
' d' e' \
lef treble f' g' a' b' 
''
� � � � � � � � �� � � �� � � � �� �The optional o
tave spe
i�
ation takes the form of a series of single quote (`'') 
hara
tersor a series of 
omma (`,') 
hara
ters. Ea
h ' raises the pit
h by one o
tave; ea
h , lowers thepit
h by an o
tave
' 
'' e' g d'' d'

�� � � ��� �A sharp is formed by adding -is to the end of a pit
h name and a 
at is formed by adding-es. Double sharps and double 
ats are obtained by adding -isis or -eses. These namesare the Dut
h note names. In Dut
h, aes is 
ontra
ted to as, but both forms are a

epted.Similarly, both es and ees are a

epted
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eses4
es

is
isis
� �� ��� �� � ��� �There are prede�ned sets of note names for various other languages. To use them, in
ludethe language spe
i�
 init �le. For example: \in
lude "english.ly". The available language�les and the note names they de�ne areNote Names sharp flatnederlands.ly 
 d e f g a bes b -is -esenglish.ly 
 d e f g a bf b -s/-sharp -f/-flat-x (double)deuts
h.ly 
 d e f g a b h -is -esnorsk.ly 
 d e f g a b h -iss/-is -ess/-essvenska.ly 
 d e f g a b h -iss -essitaliano.ly do re mi fa sol la sib si -d -b
atalan.ly do re mi fa sol la sib si -d/-s -bespanol.ly do re mi fa sol la sib si -s -bCommonly tweaked propertiesIn a

ordan
e with standard typsetting rules, a natural sign is printed before a sharp or
at if a previous a

idental needs to be 
an
elled. To 
hange this behaviour, use \setStaff.extraNatural = ##f
eses4 
es 
is 
\set Staff.extraNatural = ##f
eses4 
es 
is 


� �� ��� ��� � ��� �� �� �� �See alsoProgram referen
e: LedgerLineSpanner, NoteHead.6.1.3 Cautionary a

identalsNormally a

identals are printed automati
ally, but you may also print them manually. Areminder a

idental 
an be for
ed by adding an ex
lamation mark ! after the pit
h. A 
autionarya

idental (i.e., an a

idental within parentheses) 
an be obtained by adding the question mark`?' after the pit
h.
is' 
is' 
is'! 
is'?
�� � � ��� � ���
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 notation 76See alsoThe automati
 produ
tion of a

identals 
an be tuned in many ways. For more information,refer to Se
tion 8.6.1 [Automati
 a

identals℄, page 194.6.1.4 Mi
ro tonesHalf-
ats and half-sharps are formed by adding -eh and -ih; the following is a series of Cs within
reasing pit
hes\set Staff.extraNatural = ##f
eseh 
eh 
ih 
isih
�� �� � �� �� �Mi
ro tones are also exported to the MIDI �le.BugsThere are no generally a

epted standards for denoting three quarter 
ats, so LilyPond's symboldoes not 
onform to any standard.6.1.5 ChordsA 
hord is formed by a en
losing a set of pit
hes in < and >. A 
hord may be followed by aduration, and a set of arti
ulations, just like simple notes<
 e g>4 <
>8

��� ��� �For more information about 
hords, see Se
tion 7.2 [Chord names℄, page 119.6.1.6 RestsRests are entered like notes with the note name rr1 r2 r4 r8
�� � 	� �Whole bar rests, 
entered in middle of the bar, must be done with multi-measure rests. Theyare dis
ussed in Se
tion 8.2.1 [Multi measure rests℄, page 172.A rest's verti
al position may be expli
itly spe
i�ed by entering a note with the \restkeyword appended, the rest will be pla
ed at the note's pla
e. This makes manual formattingin polyphoni
 musi
 easier. Automati
 rest 
ollision formatting will leave these rests alonea'4\rest d'4\rest
� �� �
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e: Rest.6.1.7 SkipsAn invisible rest (also 
alled a `skip') 
an be entered like a note with note name `s' or with\skip durationa4 a4 s4 a4 \skip 1 a4
� � � ���The s syntax is only available in note mode and 
hord mode. In other situations, for example,when entering lyri
s, you should use the \skip 
ommand<<\relative { a'2 a2 }\new Lyri
s \lyri
mode { \skip 2 bla2 }>>

�
bla

�� �

The skip 
ommand is merely an empty musi
al pla
eholder. It does not produ
e any output,not even transparent output.The s skip 
ommand does 
reate Staff and Voi
e when ne
essary, similar to note and rest
ommands. For example, the following results in an empty sta�.{ s4 }
� �The fragment { \skip 4 } would produ
e an empty page.See alsoProgram referen
e: SkipMusi
.6.1.8 DurationsIn Note, Chord, and Lyri
s mode, durations are designated by numbers and dots: durations areentered as their re
ipro
al values. For example, a quarter note is entered using a 4 (sin
e it is a1/4 note), while a half note is entered using a 2 (sin
e it is a 1/2 note). For notes longer thana whole you must use the variables \longa and \breve
'\breve
'1 
'2 
'4 
'8 
'16 
'32 
'64 
'64r\longa r\brever1 r2 r4 r8 r16 r32 r64 r64
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��� ��������� ��

� ��� ���
	�4

If the duration is omitted then it is set to the previously entered duration. The default forthe �rst note is a quarter note.{ a a a2 a a4 a a1 a }
� � � � � � � �� �6.1.9 Augmentation dotsTo obtain dotted note lenghts, simply add a dot (`.') to the number. Double-dotted notes areprodu
ed in a similar way.a'4 b' 
''4. b'8 a'4. b'4.. 
''8.

� � �� �� ����� ���� �Prede�ned 
ommandsDots are normally moved up to avoid sta� lines, ex
ept in polyphoni
 situations. The following
ommands may be used to for
e a parti
ular dire
tion manually\dotsUp, \dotsDown, \dotsNeutral.See alsoProgram referen
e: Dots, and DotColumn.6.1.10 TupletsTuplets are made out of a musi
 expression by multiplying all durations with a fra
tion\times fra
tion musi
exprThe duration of musi
expr will be multiplied by the fra
tion. The fra
tion's denominator willbe printed over the notes, optionally with a bra
ket. The most 
ommon tuplet is the triplet inwhi
h 3 notes have the length of 2, so the notes are 2/3 of their written lengthg'4 \times 2/3 {
'4 
' 
'} d'4 d'4
� 3

� � � � �� �Prede�ned 
ommands\tupletUp, \tupletDown, \tupletNeutral.
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 notation 79Commonly tweaked propertiesThe property tupletSpannerDuration spe
i�es how long ea
h bra
ket should last. With this,you 
an make lots of tuplets while typing \times only on
e, thus saving lots of typing. In thenext example, there are two triplets shown, while \times was only used on
e\set tupletSpannerDuration = #(ly:make-moment 1 4)\times 2/3 { 
'8 
 
 
 
 
 }
3

� � �
3

� � �� �The format of the number is determined by the property tupletNumberFormatFun
tion.The default prints only the denominator, but if it is set to the S
heme fun
tion fra
tion-tuplet-formatter, num:den will be printed instead.See alsoProgram referen
e: TupletBra
ket, and TimeS
aledMusi
.BugsNested tuplets are not formatted automati
ally. In this 
ase, outer tuplet bra
kets should bemoved manually, whi
h is demonstrated in `input/regression/tuplet-nest.ly'.6.1.11 S
aling durationsYou 
an alter the length of duration by a fra
tion N/M appending `*N/M ' (or `*N ' if M=1).This will not a�e
t the appearan
e of the notes or rests produ
ed.In the following example, the �rst three notes take up exa
tly two beats, but no tripletbra
ket is printed.\time 2/4a4*2/3 gis4*2/3 a4*2/3a4 a4 a4*2b16*4 
4
� � �� � � � ���� 4

2See alsoThis manual: Se
tion 6.1.10 [Tuplets℄, page 786.2 Alternate musi
 entryThis se
tion deals with tri
ks and features of the input language that were added solely to helpentering musi
 and �nding and 
orre
ting mistakes. There are also external tools that makedebugging easier. See Appendix D [Point and 
li
k℄, page 270 for more information.It is also possible to enter and edit musi
 using other programs, su
h as GUI interfa
es orMIDI sequen
ers. Refer to the LilyPond website for more information.
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 notation 806.2.1 Relative o
tavesO
taves are spe
i�ed by adding ' and , to pit
h names. When you 
opy existing musi
, it iseasy to a

identally put a pit
h in the wrong o
tave and hard to �nd su
h an error. The relativeo
tave mode prevents these errors by making the mistakes mu
h larger: a single error puts therest of the pie
e o� by one o
tave\relative startpit
h musi
expror \relative musi
exprThe o
tave of notes that appear in musi
expr are 
al
ulated as follows: if no o
tave 
hangingmarks are used, the basi
 interval between this and the last note is always taken to be a fourthor less. This distan
e is determined without regarding alterations; a fisis following a 
eseswill be put above the 
eses. In other words, a doubly-augmented fourth is 
onsidered a smallerinterval than a diminshed �fth, even though the fourth is seven semitones while the �fth is onlysix semitones.The o
tave 
hanging marks ' and , 
an be added to raise or lower the pit
h by an extrao
tave. Upon entering relative mode, an absolute starting pit
h 
an be spe
i�ed that will a
tas the prede
essor of the �rst note of musi
expr. If no starting pit
h is spe
i�ed, then middle Cis used as a start.Here is the relative mode shown in a
tion\relative 
'' {b 
 d 
 b 
 bes a}
� � � � � � � ��� �O
tave 
hanging marks are used for intervals greater than a fourth\relative 
'' {
 g 
 f, 
' a, e''}
� � � � �� �� �If the pre
eding item is a 
hord, the �rst note of the 
hord is used to determine the �rst noteof the next 
hord\relative 
' {
 <
 e g><
' e g><
, e' g>}

� ���
��� ��

�� �
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 notation 81The pit
h after the \relative 
ontains a note name.The relative 
onversion will not a�e
t \transpose, \
hordmode or \relative se
tions in itsargument. To use relative within transposed musi
, an additional \relative must be pla
edinside \transpose.6.2.2 O
tave 
he
kO
tave 
he
ks make o
tave errors easier to 
orre
t: a note may be followed by =quotes whi
hindi
ates what its absolute o
tave should be. In the following example,\relative 
'' { 
='' b=' d,='' }the d will generate a warning, be
ause a d'' is expe
ted (be
ause b' to d'' is only a third), buta d' is found. In the output, the o
tave is 
orre
ted to be a d'' and the next note is 
al
ulatedrelative to d'' instead of d'.There is also a syntax that is separate from the notes. The syntax\o
tave pit
hThis 
he
ks that pit
h (without quotes) yields pit
h (with quotes) in \relative mode. If not,a warning is printed, and the o
tave is 
orre
ted.In the example below, the �rst 
he
k passes without in
ident, sin
e the e (in relative mode)is within a �fth of a'. However, the se
ond 
he
k produ
es a warning, sin
e the e is not withina �fth of b'. The warning message is printed, and the o
tave is adjusted so that the followingnotes are in the 
orre
t o
tave on
e again.\relative 
' {e\o
tave a'\o
tave b'}The o
tave of a note following an o
tave 
he
k is determined with respe
t to the note pre-
eding it. In the next fragment, the last note is an a', above middle C. That means that the\o
tave 
he
k passes su

essfully, so the 
he
k 
ould be deleted without 
hanging the outputof the pie
e.\relative 
' {e\o
tave ba}
� �� �6.2.3 TransposeA musi
 expression 
an be transposed with \transpose. The syntax is\transpose from to musi
exprThis means that musi
expr is transposed by the interval between the pit
hes from and to:any note with pit
h from is 
hanged to to.For example, 
onsider a pie
e written in the key of D-major. If this pie
e is a little too lowfor its performer, it 
an be transposed up to E-major with



Chapter 6: Basi
 notation 82\transpose d e ...Consider a part written for violin (a C instrument). If this part is to be played on the A
larinet, the following transposition will produ
e the appropriate part\transpose a 
 ...\transpose distinguishes between enharmoni
 pit
hes: both \transpose 
 
is or\transpose 
 des will transpose up half a tone. The �rst version will print sharps and these
ond version will print 
atsmus = { \key d \major 
is d fis g }\
ontext Staff {\
lef "F" \mus\
lef "G"\transpose 
 g' \mus\transpose 
 f' \mus}
�� � � �� � ���� � � � �� �� � � � �� �� �\transpose may also be used to input written notes for a transposing instrument. Pit
hesare normally entered into LilyPond in C (or \
on
ert pit
h"), but they may be entered in anotherkey. For example, when entering musi
 for a B-
at trumpet whi
h begins on 
on
ert D, onewould write\transpose 
 bes { e4 ... }To print this musi
 in B-
at again (ie produ
ing a trumpet part, instead of a 
on
ert pit
h
ondu
tor's s
ore) you would wrap the existing musi
 with another transpose\transpose bes 
 { \transpose 
 bes { e4 ... } }See alsoProgram referen
e: TransposedMusi
.BugsIf you want to use both \transpose and \relative, you must put \transpose outside of\relative, sin
e \relative will have no e�e
t musi
 that appears inside a \transpose.6.2.4 Bar 
he
kBar 
he
ks help dete
t errors in the durations. A bar 
he
k is entered using the bar symbol, `|'.Whenever it is en
ountered during interpretation, it should fall on a measure boundary. If itdoes not, a warning is printed. In the next example, the se
ond bar 
he
k will signal an error\time 3/4 
2 e4 | g2 |Bar 
he
ks 
an also be used in lyri
s, for example\lyri
mode {\time 2/4Twin -- kle | Twin -- kle}Failed bar 
he
ks are 
aused by entering in
orre
t durations. In
orre
t durations often 
om-pletely garble up the s
ore, espe
ially if the s
ore is polyphoni
, so a good pla
e to start 
orre
tinginput is by s
anning for failed bar 
he
ks and in
orre
t durations.
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 notation 83It is also possible to rede�ne the meaning of |. This is done by assigning a musi
 expressionto pipeSymbol,pipeSymbol = \bar "||"{ 
'2 
' | 
'2 
' }
� � � �� �6.2.5 Skipping 
orre
ted musi
The property S
ore.skipTypesetting 
an be used to swit
h on and o� typesetting 
ompletelyduring the interpretation phase. When typesetting is swit
hed o�, the musi
 is pro
essed mu
hmore qui
kly. This 
an be used to skip over the parts of a s
ore that have already been 
he
kedfor errors\relative 
'' {
8 d\set S
ore.skipTypesetting = ##te e e e e e e e\set S
ore.skipTypesetting = ##f
 d b bes a g 
2 }

� �� � � � � � �� � �� �In polyphoni
 musi
, S
ore.skipTypesetting will a�e
t all voi
es and staves, saving evenmore time.6.2.6 Automati
 note splittingLong notes 
an be 
onverted automati
ally to tied notes. This is done by repla
ing the Note_heads_engraver by the Completion_heads_engraver. In the following examples, notes 
ross-ing the bar line are split and tied.\new Voi
e \with {\remove "Note_heads_engraver"\
onsists "Completion_heads_engraver"} {
2. 
8 d4 e f g a b 
8 
2 b4 a g16 f4 e d 
8. 
2}
�� � � �� �� � �� ���� � � � � ��� ��� ����� � �� �This engraver splits all running notes at the bar line, and inserts ties. One of its uses is todebug 
omplex s
ores: if the measures are not entirely �lled, then the ties exa
tly show howmu
h ea
h measure is o�.
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 notation 84BugsNot all durations (espe
ially those 
ontaining tuplets) 
an be represented exa
tly with normalnotes and dots, but the engraver will not insert tuplets.Completion_heads_engraver only a�e
ts notes; it does not split rests.See alsoExamples: `input/regression/
ompletion-heads.ly'.Program referen
e: Completion_heads_engraver.6.3 Sta� notationThis se
tion des
ribes musi
 notation that o

urs on sta� level, su
h as key signatures, 
lefs andtime signatures.6.3.1 ClefThe 
lef indi
ates whi
h lines of the sta� 
orrespond to whi
h pit
hes. The 
lef is set with the\
lef 
ommand{ 
''2 \
lef alto g'2 }
� � �� �Supported 
lefs �n
ludetreble, violin, G, G2G 
lef on 2nd linealto, C C 
lef on 3rd linetenor C 
lef on 4th line.bass, F F 
lef on 4th linefren
h G 
lef on 1st line, so-
alled Fren
h violin 
lefsoprano C 
lef on 1st linemezzosopranoC 
lef on 2nd linebaritone C 
lef on 5th linevarbaritoneF 
lef on 3rd linesubbass F 
lef on 5th lineper
ussionper
ussion 
leftab tablature 
lefBy adding _8 or ^8 to the 
lef name, the 
lef is transposed one o
tave down or up, respe
tively,and _15 and ^15 transposes by two o
taves. The argument 
lefname must be en
losed in quoteswhen it 
ontains unders
ores or digits. For example,
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lef "G_8" 
4
��

8

�Commonly tweaked propertiesThe 
ommand \
lef "treble_8" is equivalent to setting 
lefGlyph, 
lefPosition (whi
h
ontrols the Y position of the 
lef), middleCPosition and 
lefO
tavation. A 
lef is printedwhen any of these properties are 
hanged. The following example shows possibilities whensetting properties manually.{ \set Staff.
lefGlyph = #"
lefs.F"\set Staff.
lefPosition = #2
'4\set Staff.
lefGlyph = #"
lefs.G"
'4\set Staff.
lefGlyph = #"
lefs.C"
'4\set Staff.
lefO
tavation = #7
'4\set Staff.
lefO
tavation = #0\set Staff.
lefPosition = #0
'4\
lef "bass"
'4\set Staff.middleCPosition = #4
'4}
� � � � �

8�� � � � � �� �See alsoProgram referen
e: Clef.6.3.2 Key signatureThe key signature indi
ates the tonality in whi
h a pie
e is played. It is denoted by a set ofalterations (
ats or sharps) at the start of the sta�.Setting or 
hanging the key signature is done with the \key 
ommand\key pit
h typeHere, type should be \major or \minor to get pit
h-major or pit
h-minor, respe
tively. Youmay also use the standard mode names (also 
alled \
hur
h modes"): \ionian, \lo
rian,\aeolian, \mixolydian, \lydian, \phrygian, and \dorian.This 
ommand sets the 
ontext property Staff.keySignature. Non-standard key signatures
an be spe
i�ed by setting this property dire
tly.
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identals and key signatures often 
onfuse new users, be
ause unaltered notes get naturalsigns depending on the key signature. For more information, see Se
tion 2.3 [More about pit
hes℄,page 13.Commonly tweaked propertiesA natural sign is printed to 
an
el any previous a

identals. This 
an be suppressed by settingthe Staff.printKeyCan
ellation property.\key d \majora b 
is d\key g \minora bes 
 d\set Staff.printKeyCan
ellation = ##f\key d \majora b 
is d\key g \minora bes 
 d
�� � � �� � �� � � � ��� � � � �� � � � �� �� �See alsoProgram referen
e: KeyCan
ellation, KeySignature.6.3.3 Time signatureTime signature indi
ates the metrum of a pie
e: a regular pattern of strong and weak beats. Itis denoted by a fra
tion at the start of the sta�.The time signature is set with the \time 
ommand\time 2/4 
'2 \time 3/4 
'2.

4
3 ���� 4

2Commonly tweaked propertiesThe symbol that is printed 
an be 
ustomized with the style property. Setting it to #'() usesfra
tion style for 4/4 and 2/2 time,\time 4/4 
'1\time 2/2 
'1\override Staff.TimeSignature #'style = #'()\time 4/4 
'1\time 2/2 
'1
� �� 2

2 �4
4 �� �
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 notation 87There are many more options for its layout. See Se
tion 7.6.6 [An
ient time signatures℄,page 146 for more examples.\time sets the property timeSignatureFra
tion, beatLength and measureLength in theTiming 
ontext, whi
h is normally aliased to S
ore. The property measureLength determineswhere bar lines should be inserted, and how automati
 beams should be generated. Changingthe value of timeSignatureFra
tion also 
auses the symbol to be printed.More options are available through the S
heme fun
tion set-time-signature. In 
ombina-tion with the Measure_grouping_engraver, it will 
reate MeasureGrouping signs. Su
h signsease reading rhythmi
ally 
omplex modern musi
. In the following example, the 9/8 measure issubdivided in 2, 2, 2 and 3. This is passed to set-time-signature as the third argument (2 22 3) \s
ore {\relative 
'' {#(set-time-signature 9 8 '(2 2 2 3))g8[ g℄ d[ d℄ g[ g℄ a8[( bes g℄) |#(set-time-signature 5 8 '(3 2))a4. g4}\layout {\
ontext {\Staff\
onsists "Measure_grouping_engraver"}}}
� � � � � � � � ��

8
5 �� �� 8

9See alsoProgram referen
e: TimeSignature, and Timing_engraver.BugsAutomati
 beaming does not use the measure grouping spe
i�ed with set-time-signature.6.3.4 Partial measuresPartial measures, su
h as an ana
rusis or upbeat, are entered using the\partial 16*5 
16 
is d dis e | a2. 
,4 | b2
�� � �� � �� �� � �� �The syntax for this 
ommand is\partial durationThis is internally translated into
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 notation 88\set Timing.measurePosition = -length of durationThe property measurePosition 
ontains a rational number indi
ating how mu
h of themeasure has passed at this point.BugsThis 
ommand does not take into a

ount gra
e notes at the start of the musi
. When a pie
estarts with gra
es notes in the pi
kup, then the \partial should follow the gra
e notes\gra
e f16\partial 4g4a2 g2
��� � �� �6.3.5 Bar linesBar lines delimit measures, but are also used to indi
ate repeats. Normally they are insertedautomati
ally. Line breaks may only happen on bar lines.Spe
ial types of bar lines 
an be for
ed with the \bar 
ommand
4 \bar "|:" 
4

��� �� �The following bar types are available
�� �� ���� �����

|

�
|:

�
||

�
:|

�
.|

�
.|.

�
:|:

�
:

�
|.

�� �To allow a line break where there is no visible bar line, use\bar ""This will insert an invisible bar line and allow line breaks at this point.In s
ores with many staves, a \bar 
ommand in one sta� is automati
ally applied to allstaves. The resulting bar lines are 
onne
ted between di�erent staves of a Sta�Group<<\
ontext StaffGroup <<\new Staff {e'4 d'\bar "||"f' e'}\new Staff { \
lef bass 
4 g e g }>>
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 notation 89\new Staff { \
lef bass 
2 
2 }>>
�
�
� ��

�
�
� ��

� �
� �
� �

�

�

The 
ommand \bar bartype is a short 
ut for doing \set Timing.whi
hBar = bartype.Whenever whi
hBar is set to a string, a bar line of that type is 
reated.A bar line is 
reated whenever the whi
hBar property is set. At the start of a measure it isset to the 
ontents of Timing.defaultBarType. The 
ontents of repeatCommands are used tooverride default measure bars.You are en
ouraged to use \repeat for repetitions. See Se
tion 6.7 [Repeats℄, page 110.See alsoIn this manual: Se
tion 6.7 [Repeats℄, page 110, Se
tion 6.3.7 [System start delimiters℄, page 90.Program referen
e: BarLine (
reated at Staff level), SpanBar (a
ross staves).Examples: `input/test/bar-lines.ly',6.3.6 Unmetered musi
Bar lines and bar numbers are 
al
ulated automati
ally. For unmetered musi
 (
adenzas, forexample), this is not desirable. To turn o� automati
 bar lines and bar numbers, use the
ommands \
adenzaOn and \
adenzaOff.
4 d e d\
adenzaOn
4 
 d8 d d f4 g4.\
adenzaOff\bar "|"d4 e d 

� � � � �� � � � � �� � � � �� �

BugsLilyPond will only insert page breaks at a barline. Unless the unmetered musi
 ends before theend of the sta� line, you will need to insert invisible bar lines\bar ""to indi
ate where line breaks 
an o

ur.
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 notation 906.3.7 System start delimitersMany s
ores 
onsist of more than one sta�. These staves 
an be joined in four di�erent ways� The group is started with a bra
e at the left, and bar lines are 
onne
ted. This is done withthe GrandStaff 
ontext.\new GrandStaff\relative <<\new Staff { 
1 
 }\new Staff { 
 
 }>>
�
�

�
�� �

� �� The group is started with a bra
ket, and bar lines are 
onne
ted. This is done with theStaffGroup 
ontext\new StaffGroup\relative <<\new Staff { 
1 
 }\new Staff { 
 
 }>>
�
�

�
�� �

� �
�

�� The group is started with a bra
ket, but bar lines are not 
onne
ted. This is done with theChoirStaff 
ontext.\new ChoirStaff\relative <<\new Staff { 
1 
 }\new Staff { 
 
 }>>
�
�

�
�� �

� �
�

�� The group is started with a verti
al line. Bar lines are not 
onne
ted. This is the defaultfor the s
ore.
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 notation 91\relative <<\new Staff { 
1 
 }\new Staff { 
 
 }>>
�
�

�
�� �

� �See alsoThe bar lines at the start of ea
h system are SystemStartBar, SystemStartBra
e, andSystemStartBra
ket. Only one of these types is 
reated in every 
ontext, and that type isdetermined by the property systemStartDelimiter.6.3.8 Sta� symbolNotes, dynami
 signs, et
., are grouped with a set of horizontal lines, 
alled a sta� (plural`staves'). In LilyPond, these lines are drawn using a separate layout obje
t 
alled sta� symbol.The sta� symbol may be tuned in the number, thi
kness and distan
e of lines, using prop-erties. This is demonstrated in the example �les `input/test/staff-lines.ly', `input/test/staff-size.ly'.In addition, staves may be started and stopped at will. This is done with \startStaff and\stopStaff.b4 b\override Staff.StaffSymbol #'line-
ount = 2\stopStaff \startStaffb b\revert Staff.StaffSymbol #'line-
ount\stopStaff \startStaffb b
� � � � � �� �In 
ombination with Fren
hed staves, this may be used to typeset ossia se
tions. An exampleis in `input/test/ossia.ly', shown here

� �
� ossia

�
� � �

�
� �

� � �
� � �

� 4
2
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 notation 92See alsoProgram referen
e: StaffSymbol.Examples: `input/test/staff-lines.ly', `input/test/ossia.ly', `input/test/staff-size.ly'.6.4 Conne
ting notesThis se
tion deals with notation that a�e
ts groups of notes.6.4.1 TiesA tie 
onne
ts two adja
ent note heads of the same pit
h. The tie in e�e
t extends the lengthof a note. Ties should not be 
onfused with slurs, whi
h indi
ate arti
ulation, or phrasing slurs,whi
h indi
ate musi
al phrasing. A tie is entered using the tilde symbol `~'e' ~ e' <
' e' g'> ~ <
' e' g'>
� � ��� ���� �When a tie is applied to a 
hord, all note heads whose pit
hes mat
h are 
onne
ted. Whenno note heads mat
h, no ties will be 
reated.A tie is just a way of extending a note duration, similar to the augmentation dot. Thefollowing example shows two ways of notating exa
tly the same 
on
ept
�� � �� 4

3Ties are used either when the note 
rosses a bar line, or when dots 
annot be used to denote therhythm. When using ties, larger note values should be aligned to subdivisions of the measure,eg.
	 �� � � not	 � �� �� �If you need to tie a lot of notes over bars, it may be easier to use automati
 note splitting(see Se
tion 6.2.6 [Automati
 note splitting℄, page 83). This me
hanism automati
ally splitslong notes, and ties them a
ross bar lines.Commonly tweaked propertiesTies are sometimes used to write out arpeggios. In this 
ase, two tied notes need not be
onse
utive. This 
an be a
hieved by setting the tieWaitForNote property to true. For example,\set tieWaitForNote = ##t\gra
e { 
16[~ e~ g℄~ } <
, e g>4

� ������ �



Chapter 6: Basi
 notation 93Prede�ned 
ommands\tieUp, \tieDown, \tieNeutral, \tieDotted, \tieDashed, \tieSolid.See alsoIn this manual: Se
tion 6.2.6 [Automati
 note splitting℄, page 83.Program referen
e: Tie.BugsSwit
hing staves when a tie is a
tive will not produ
e a slanted tie.Formatting of ties is a diÆ
ult subje
t. The results are often not optimal.6.4.2 SlursA slur indi
ates that notes are to be played bound or legato. They are entered using parenthesesf( g a) a8 b( a4 g2 f4)<
 e>2( <b d>2)
����� � �� � � � � � �The dire
tion of a slur 
an be spe
i�ed with \slurDIR , where DIR is either Up, Down, orNeutral (automati
ally sele
ted).However, there is a 
onvenient shorthand for for
ing slur dire
tions. By adding _ or ^ beforethe opening parentheses, the dire
tion is also set. For example,
4_( 
) 
^( 
)

� � � �� �Only one slur 
an be printed at on
e. If you need to print a long slur over a few small slurs,please see Se
tion 6.4.3 [Phrasing slurs℄, page 94.Commonly tweaked propertiesSome 
omposers write two slurs when they want legato 
hords. This 
an be a
hieved in LilyPondby setting doubleSlurs,\set doubleSlurs = ##t<
 e>4 ( <d f> <
 e> <d f> )
�� �� �� ��� �

Prede�ned 
ommands\slurUp, \slurDown, \slurNeutral, \slurDashed, \slurDotted, \slurSolid.
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 notation 94See alsoProgram referen
e: internals do
ument, Slur.6.4.3 Phrasing slursA phrasing slur (or phrasing mark) 
onne
ts notes and is used to indi
ate a musi
al senten
e.It is written using \( and \) respe
tively\time 6/4 
'\( d( e) f( e) d\)
� � � � � �� 4

6Typographi
ally, the phrasing slur behaves almost exa
tly like a normal slur. However, theyare treated as di�erent obje
ts. A \slurUp will have no e�e
t on a phrasing slur; instead, use\phrasingSlurUp, \phrasingSlurDown, and \phrasingSlurNeutral.You 
annot have simultaneous phrasing slurs.Prede�ned 
ommands\phrasingSlurUp, \phrasingSlurDown, \phrasingSlurNeutral.See alsoProgram referen
e: PhrasingSlur.6.4.4 Automati
 beamsLilyPond inserts beams automati
ally\time 2/4 
8 
 
 
 \time 6/8 
 
 
 
8. 
16 
8
� � � �

8
6 � � � �� � �� 4

2When these automati
 de
isions are not good enough, beaming 
an be entered expli
itly. It isalso possible to de�ne beaming patterns that di�er from the defaults. See Se
tion 8.6.2 [Settingautomati
 beam behavior℄, page 197 for details.Individual notes may be marked with \noBeam to prevent them from being beamed\time 2/4 
8 
\noBeam 
 

�� � �� �� 4

2

See alsoProgram referen
e: Beam.
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 notation 956.4.5 Manual beamsIn some 
ases it may be ne
essary to override the automati
 beaming algorithm. For example,the autobeamer will not put beams over rests or bar lines. Su
h beams are spe
i�ed manuallyby marking the begin and end point with [ and ℄{ r4 r8[ g' a r8℄ r8 g[ | a℄ r8}
� 	 � � 	 	 � 	�� �Commonly tweaked propertiesNormally, beaming patterns within a beam are determined automati
ally. If ne
essary, theproperties stemLeftBeamCount and stemRightBeamCount 
an be used to override the defaults.If either property is set, its value will be used only on
e, and then it is erased{ f8[ r16f g a℄f8[ r16\set stemLeftBeamCount = #1f g a℄}

� 
 � � � � 
 � � �� �The property subdivideBeams 
an be set in order to subdivide all 16th or shorter beams atbeat positions, as de�ned by the beatLength property.
16[ 
 
 
 
 
 
 
℄\set subdivideBeams = ##t
16[ 
 
 
 
 
 
 
℄\set S
ore.beatLength = #(ly:make-moment 1 8)
16[ 
 
 
 
 
 
 
℄
�� � � � � � � � � � � � � � � � � � � � � � �� �Line breaks are normally forbidden when beams 
ross bar lines. This behavior 
an be 
hangedby setting allowBeamBreak.BugsKneed beams are inserted automati
ally when a large gap is dete
ted between the note heads.This behavior 
an be tuned through the obje
t.Automati
ally kneed 
ross-sta� beams 
annot be used together with hidden staves. SeeSe
tion 8.3.2 [Hiding staves℄, page 181.Beams do not avoid 
ollisions with symbols around the notes, su
h as texts and a

identals.
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 notation 966.4.6 Gra
e notesGra
e notes are ornaments that are written out. The most 
ommon ones are a

ia

atura, whi
hshould be played as very short. It is denoted by a slurred small note with a slashed stem. Theappoggiatura is a gra
e note that takes a �xed fra
tion of the main note, and is denoted as aslurred note in small print without a slash. They are entered with the 
ommands \a

ia

aturaand \appoggiatura, as demonstrated in the following exampleb4 \a

ia

atura d8 
4 \appoggiatura e8 d4\a

ia

atura { g16[ f℄ } e4
� ���� ��� ���� �Both are spe
ial forms of the \gra
e 
ommand. By pre�xing this keyword to a musi
expression, a new one is formed, whi
h will be printed in a smaller font and takes up no logi
altime in a measure.
4 \gra
e 
16 
4\gra
e { 
16[ d16℄ } 
2 
4
� ��� ��� �� �Unlike \a

ia

atura and \appoggiatura, the \gra
e 
ommand does not start a slur.Internally, timing for gra
e notes is done using a se
ond, `gra
e' timing. Every point in time
onsists of two rational numbers: one denotes the logi
al time, one denotes the gra
e timing.The above example is shown here with timing tuples

( 0 , 0 )� ( 4 1 , 0 )��( 4 1 , 1 6� 1 )� ( 4 2 , 0 )�( 4 2 , 1 6� 1 )�( 4 2 , 8� 1 )� �� �

The pla
ement of gra
e notes is syn
hronized between di�erent staves. In the followingexample, there are two sixteenth gra
e notes for every eighth gra
e note<< \new Staff { e4 \gra
e { 
16[ d e f℄ } e4 }\new Staff { 
4 \gra
e { g8[ b℄ } 
4 } >>
�
� �

�

��

�

�

�
�� �

� �
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 notation 97If you want to end a note with a gra
e, use the \afterGra
e 
ommand. It takes twoarguments: the main note, and the gra
e notes following the main note.
1 \afterGra
e d1 { 
16[ d℄ } 
4
� � �� �� �This will put the gra
e notes after a \spa
e" lasting 3/4 of the length of the main note. Thefra
tion 3/4 
an be 
hanged by setting afterGra
eFra
tion, ie.afterGra
eFra
tion = #(
ons 7 8)will put the gra
e note at 7/8 of the main note.The same e�e
t 
an be a
hieved manually by doing\
ontext Voi
e {<< { d1^\trill_( }{ s2 \gra
e { 
16[ d℄ } } >>
4)}

a� �� �� �By adjusting the duration of the skip note (here it is a half-note), the spa
e between the main-note and the gra
e is adjusted.A \gra
e se
tion will introdu
e spe
ial typesetting settings, for example, to produ
e smallertype, and set dire
tions. Hen
e, when introdu
ing layout tweaks, they should be inside the gra
ese
tion, for example,\new Voi
e {\a

ia

atura {\stemDownf16->\stemNeutral}g4}
��
Q� �� �The overrides should also be reverted inside the gra
e se
tion.The layout of gra
e se
tions 
an be 
hanged throughout the musi
 using the fun
tion add-gra
e-property. The following example unde�nes the Stem dire
tion for this gra
e, so stemsdo not always point up.
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 notation 98\new Staff {#(add-gra
e-property 'Voi
e 'Stem 'dire
tion '())...}Another option is to 
hange the variables startGra
eMusi
, stopGra
eMusi
,startA

ia

aturaMusi
, stopA

ia

aturaMusi
, startAppoggiaturaMusi
,stopAppoggiaturaMusi
. More information is in the �le `ly/gra
e-init.ly'.See alsoProgram referen
e: Gra
eMusi
.BugsA s
ore that starts with a \gra
e se
tion needs an expli
it \
ontext Voi
e de
laration, other-wise the main note and the gra
e note end up on di�erent staves.Gra
e note syn
hronization 
an also lead to surprises. Sta� notation, su
h as key signatures,bar lines, et
., are also syn
hronized. Take 
are when you mix staves with gra
e notes and staveswithout, for example,<< \new Staff { e4 \bar "|:" \gra
e 
16 d4 }\new Staff { 
4 \bar "|:" d4 } >>
��
��

��
���

� �
�

�
�� �

� �This 
an be remedied by inserting gra
e skips, for the above example\new Staff { 
4 \bar "|:" \gra
e s16 d4 }Gra
e se
tions should only be used within sequential musi
 expressions. Nesting or juxta-posing gra
e se
tions is not supported, and might produ
e 
rashes or other errors.6.5 Expressive marksExpressive marks help musi
ians to bring more to the musi
 than simple notes and rhythms.6.5.1 Arti
ulationsA variety of symbols 
an appear above and below notes to indi
ate di�erent 
hara
teristi
s ofthe performan
e. They are added to a note by adding a dash and the 
hara
ter signifying thearti
ulation. They are demonstrated here
S�c � . V�c � { } � \�c � + T�c � | c � >Q� Y�c � \ ^ { }c � \ _X�� �The meanings of these shorthands 
an be 
hanged. See `ly/s
ript-init.ly' for examples.The s
ript is automati
ally pla
ed, but the dire
tion 
an be for
ed as well. Like other pie
esof LilyPond 
ode, _ will pla
e them below the sta�, and ^ will pla
e them above.
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''4^^ 
''4_^
Y� Z�� �Other symbols 
an be added using the syntax note\name. Again, they 
an be for
ed up ordown using ^ and _, e.g.,
\fermata 
^\fermata 
_\fermata

H� H� I�� �Here is a 
hart showing all s
ripts available,
� �a c c e n tQ� m a r c a t oY� s t a c c a t i s s i m oT� e s p r e s s i v oR� s t a c c a t oS�

�t e n u t oV� p o r t a t oX� u p b o w]� d o w n b o w�̂ f l a g e o l e tf� t h u m bP� l h e e lb�

�r h e e lc� l t o ed� r t o ee� o p e n[� s t o p p e d\� t u r n�̀ r e v e r s e t u r n_�

�t r i l la� p r a l ls� m o r d e n tt� p r a l l p r a l lu� p r a l l m o r d e n tv� u p p r a l lw�

�d o w n p r a l lz� u p m o r d e n tx� d o w n m o r d e n t{� p r a l l d o w ny� p r a l l u p|�
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f e r m a t aH��l i n e p r a l l}� s i g n u m c o n g r u e n t i a e� s h o r t f e r m a t aJ�

l o n g f e r m a t aL� v e r y l o n g f e r m a t aN� s e g n og� c o d ah� v a r c o d ai��

Commonly tweaked propertiesThe verti
al ordering of s
ripts is 
ontrolled with the s
ript-priority property. The lowerthis number, the 
loser it will be put to the note. In this example, the TextS
ript (the sharpsymbol) �rst has the lowest priority, so it is put lowest in the �rst example. In the se
ond, theprall trill (the S
ript) has the lowest, so it is on the inside. When two obje
ts have the samepriority, the order in whi
h they are entered de
ides whi
h one 
omes �rst.\on
e \override TextS
ript #'s
ript-priority = #-100a4^\prall^\markup { \sharp }\on
e \override S
ript #'s
ript-priority = #-100a4^\prall^\markup { \sharp }
�s� s��� �

See alsoProgram referen
e: S
ript.BugsThese signs appear in the printed output but have no e�e
t on the MIDI rendering of the musi
.6.5.2 Fingering instru
tionsFingering instru
tions 
an be entered usingnote-digitFor �nger 
hanges, use markup texts
4-1 
-2 
-3 
-4
^\markup { \finger "2 - 3" }
2

�
1

�
3

�
4

�
2 - 3

�� �
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 notation 101You 
an use the thumb-s
ript to indi
ate that a note should be played with the thumb (e.g.,in 
ello musi
)<a_\thumb a'-3>8 <b_\thumb b'-3>
�� ��
3P
�

3P
�� �Fingerings for 
hords 
an also be added to individual notes of the 
hord by adding them afterthe pit
hes< 
-1 e-2 g-3 b-5 >4

����
5

3

2

1

� �

Commonly tweaked propertiesYou may exer
ise greater 
ontrol over �ngering 
hords by setting fingeringOrientations\set fingeringOrientations = #'(left down)<
-1 es-2 g-4 bes-5 > 4\set fingeringOrientations = #'(up right down)<
-1 es-2 g-4 bes-5 > 4
���� ������5

4
2

1

5

4
2

1

� �Using this feature, it is also possible to put �ngering instru
tions very 
lose to note heads inmonophoni
 musi
,\set fingeringOrientations = #'(right)<es'-2>4
� 2�� �

See alsoProgram referen
e: Fingering.Examples: `input/regression/finger-
hords.ly'.
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 notation 1026.5.3 Dynami
sAbsolute dynami
 marks are spe
i�ed using a 
ommand after a note 
4\ff. The availabledynami
 marks are \ppp, \pp, \p, \mp, \mf, \f, \ff, \fff, \fff, \fp, \sf, \sff, \sp, \spp,\sfz, and \rfz.
\ppp 
\pp 
 \p 
\mp 
\mf 
\f 
\ff 
\fff
2\fp 
\sf 
\sff 
\sp 
\spp 
\sfz 
\rfz
ppp

�
pp

�
p

�
mp

�
mf

�
f

�
ff

�
fff

�
fp

�
sf

�
sp

�
sff

�
sfz

�
spp

�
rfz

�� �A 
res
endo mark is started with \< and terminated with \! or an absolute dynami
. Ade
res
endo is started with \> and is also terminated with \! or an absolute dynami
. Be
ausethese marks are bound to notes, you must use spa
er notes if multiple marks are needed duringone note
\< 
\! d\> e\!<< f1 { s4 s4\< s4\! \> s4\! } >>
�� � � �� �This may give rise to very short hairpins. Use minimum-length in Voi
e.Hairpin to lengthenthem, for example\override Staff.Hairpin #'minimum-length = #5You 
an also use a text saying 
res
. instead of hairpins\setTextCres

\< d e f\!\setHairpinCres
e\> d 
 b\!\setTextDe
res

\> d e f\!\setTextDime\> d 
 b\!

cresc.

� � � � �� � �
decr.

� � � �
dim.

� � � �� �You 
an also supply your own texts\set 
res
endoText = \markup { \itali
 "
res
. po
o" }\set 
res
endoSpanner = #'dashed-linea'2\< a a a\!\mf
� � �

cresc. poco

� �
mf

�
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 notation 103To 
reate new dynami
 marks or text that should be aligned with dynami
s, see Se
tion 8.1.9[New dynami
 marks℄, page 171.Prede�ned 
ommands\dynami
Up, \dynami
Down, \dynami
Neutral.See alsoProgram referen
e: Dynami
Text, Hairpin. Verti
al positioning of these symbols is handled byDynami
LineSpanner.6.5.4 Breath marksBreath marks are entered using \breathe
'4 \breathe d4
� j �� �Commonly tweaked propertiesThe glyph of the breath mark 
an be tuned by overriding the text property of theBreathingSign layout obje
t with any markup text. For example,
'4\override BreathingSign #'text= #(make-musi
glyph-markup "s
ripts.rvar
omma")\breathed4
� l �� �See alsoProgram referen
e: BreathingSign.Examples: `input/regression/breathing-sign.ly'.6.5.5 Running trillsLong running trills are made with \startTrillSpan and \stopTrillSpan,\new Voi
e {<< { 
1 \startTrillSpan }{ s2. \gra
e { d16[\stopTrillSpan e℄ } } >>
4 }

� oooa
�� �� �
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 notation 104Prede�ned 
ommands\startTrillSpan, \stopTrillSpan.See alsoProgram referen
e: TrillSpanner.6.5.6 GlissandoA glissando is a smooth 
hange in pit
h. It is denoted by a line or a wavy line between twonotes. It is requested by atta
hing \glissando to a note
2\glissando 
'\override Glissando #'style = #'zigzag
2\glissando 
,
� � ��� �

See alsoProgram referen
e: Glissando.Example �les: `input/regression/glissando.ly'.BugsPrinting text over the line (su
h as gliss.) is not supported.6.5.7 ArpeggioYou 
an spe
ify an arpeggio sign (also known as broken 
hord) on a 
hord by atta
hing an\arpeggio to a 
hord<
 e g 
>\arpeggio
����nnnn� �A square bra
ket on the left indi
ates that the player should not arpeggiate the 
hord\arpeggioBra
ket<
' e g 
>\arpeggio
����� �The dire
tion of the arpeggio is sometimes denoted by adding an arrowhead to the wigglyline
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ontext Voi
e {\arpeggioUp<
 e g 
>\arpeggio\arpeggioDown<
 e g 
>\arpeggio}
����qnnn ����pnnn� �

Commonly tweaked propertiesWhen an arpeggio 
rosses staves, you may atta
h an arpeggio to the 
hords in both staves andset PianoStaff.
onne
tArpeggios\
ontext PianoStaff <<\set PianoStaff.
onne
tArpeggios = ##t\new Staff { <
' e g 
>\arpeggio }\new Staff { \
lef bass <
,, e g>\arpeggio }>>
�

����nnnnnnnnnnnnnnnnn ��
� �
� �

Prede�ned 
ommands\arpeggio, \arpeggioUp, \arpeggioDown, \arpeggioNeutral, \arpeggioBra
ket.See alsoNotation manual: Se
tion 6.4.1 [Ties℄, page 92, for writing out arpeggios.Program referen
e: Arpeggio.BugsIt is not possible to mix 
onne
ted arpeggios and un
onne
ted arpeggios in one PianoStaff atthe same point in time.6.6 PolyphonyPolyphony in musi
 refers to having more than one voi
e o

uring in a pie
e of musi
. Polyphonyin LilyPond refers to having more than one voi
e on the same sta�.
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 notation 1066.6.1 Basi
 polyphonyThe easiest way to enter fragments with more than one voi
e on a sta� is to enter ea
h voi
e asa sequen
e (with {...}), and 
ombine them simultaneously, separating the voi
es with \\\new Staff \relative 
' {
16 d e f<<{ g4 f e | d2 e2 } \\{ r8 e4 d 
8 ~ | 
 b16 a b8 g ~ g2 } \\{ s2. | s4 b4 
2 }>>}
� � � � 	� � � � � �� �� � � �� � ���� �

The separator 
auses Voi
e 
ontexts1 to be instantiated. They bear the names "1", "2",et
. In ea
h of these 
ontexts, verti
al dire
tion of slurs, stems, et
., is set appropriately.These voi
es are all seperate from the voi
e that 
ontains the notes just outside the << \\>> 
onstru
t. This should be noted when making 
hanges at the voi
e level. This also meansthat slurs and ties 
annot go into or out of a << \\ >> 
onstru
t. Conversely, parallel voi
esfrom separate << \\ >> 
onstru
ts on the same sta� are the the same voi
e. Here is the sameexample, with di�erent noteheads for ea
h voi
e. Note that the 
hange to the note-head stylein the main voi
e does not a�e
t the inside of the << \\ >> 
onstru
ts. Also, the 
hange to these
ond voi
e in the �rst << \\ >> 
onstru
t is e�e
tive in the se
ond << \\ >>, and the voi
e istied a

ross the two 
onstru
ts.\new Staff \relative 
' {\override NoteHead #'style = #'
ross
16 d e f<<{ g4 f e } \\{ \override NoteHead #'style = #'triangler8 e4 d 
8 ~ }>> |<<{ d2 e2 } \\{ 
8 b16 a b8 g ~ g2 } \\{ \override NoteHead #'style = #'slash s4 b4 
2 }>>}
� %� %� % % (% % "�'� � + + + + 	� % � %1 Polyphoni
 voi
es are sometimes 
alled \layers" in other notation pa
kages
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 notation 107Polyphony does not 
hange the relationship of notes within a \relative { } blo
k. Ea
hnote is 
al
ulated relative to the note immediately pre
eding it.\relative { noteA << noteB \\ noteC >> noteD }noteC is relative to noteB, not noteA; noteD is relative to noteC, not noteB or noteA.6.6.2 Expli
itly instantiating voi
esVoi
e 
ontexts 
an also also be instantiated manually inside a << >> blo
k to 
reate polyphoni
musi
, using \voi
eOne, up to \voi
eFour to assign stem dire
tions and a horizontal shift forea
h part.Spe
i�
ally,<< \upper \\ \lower >>is equivalent to<<\
ontext Voi
e = "1" { \voi
eOne \upper }\
ontext Voi
e = "2" { \voi
eTwo \lower }>>The \voi
eXXX 
ommands set the dire
tion of stems, slurs, ties, arti
ulations, text annota-tions, augmentation dots of dotted notes, and �ngerings. \voi
eOne and \voi
eThree makethese obje
ts point upwards, while \voi
eTwo and \voi
eFour make them point downwards.The 
ommand \oneVoi
e will revert ba
k to the normal setting.An expression that appears dire
tly inside a << >> belongs to the main voi
e. This is usefulwhen extra voi
es appear while the main voi
e is playing. Here is a more 
orre
t rendition of theexample from the previous se
tion. The 
rossed noteheads demonstrate that the main melodyis now in a single voi
e 
ontext.\new Staff \relative 
' {\override NoteHead #'style = #'
ross
16 d e f\voi
eOne<<{ g4 f e | d2 e2 }\
ontext Voi
e="1" { \voi
eTwor8 e4 d 
8 ~ | 
8 b16 a b8 g ~ g2\oneVoi
e}\new Voi
e { \voi
eThrees2. | s4 b4 
2\oneVoi
e}>>\oneVoi
e}
++ + + 	+ � + � + �� �* � � �� � ��*� �

The 
orre
t de�nition of the voi
es allows the melody to be slurred.



Chapter 6: Basi
 notation 108\new Staff \relative 
' {
16^( d e f\voi
eOne<<{ g4 f e | d2 e2) }\
ontext Voi
e="1" { \voi
eTwor8 e4 d 
8 ~ | 
8 b16 a b8 g ~ g2\oneVoi
e}\new Voi
e { \voi
eThrees2. s4 b4 
2\oneVoi
e}>>\oneVoi
e}
� � � � 	� � � � � �� �� � � �� � ���� �

Avoiding the \\ seperator also allows nesting polyphony 
onstru
ts, whi
h in some 
ase mightbe a more natural way to typeset the musi
.\new Staff \relative 
' {
16^( d e f\voi
eOne<<{ g4 f e | d2 e2) }\
ontext Voi
e="1" { \voi
eTwor8 e4 d 
8 ~ |<<{
8 b16 a b8 g ~ g2}\new Voi
e { \voi
eThrees4 b4 
2\oneVoi
e}>>\oneVoi
e}>>\oneVoi
e}
� � � � 	� � � � � �� �� � � �� � ���� �
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 notation 1096.6.3 Collision ResolutionNormally, note heads with a di�erent number of dots are not merged, but when the obje
tproperty merge-differently-dotted is set in the NoteCollision obje
t, they are merged\
ontext Voi
e << {g8 g8\override Staff.NoteCollision#'merge-differently-dotted = ##tg8 g8} \\ { g8.[ f16℄ g8.[ f16℄ } >>
��� � � �� � �� �Similarly, you 
an merge half note heads with eighth notes, by setting merge-differently-headed\
ontext Voi
e << {
8 
4.\override Staff.NoteCollision#'merge-differently-headed = ##t
8 
4. } \\ { 
2 
2 } >>
�� ��� �� ��� �LilyPond also verti
ally shifts rests that are opposite of a stem, for example\
ontext Voi
e << 
''4 \\ r4 >>

��� �Prede�ned 
ommands\oneVoi
e, \voi
eOne, \voi
eTwo, \voi
eThree, \voi
eFour.\shiftOn, \shiftOnn, \shiftOnnn, \shiftOff: these 
ommands spe
ify in what 
hordsof the 
urrent voi
e should be shifted. The outer voi
es (normally: voi
e one and two) have\shiftOff, while the inner voi
es (three and four) have \shiftOn. \shiftOnn and \shiftOnnnde�ne further shift levels.When LilyPond 
annot 
ope, the for
e-hshift property of the NoteColumn obje
t andpit
hed rests 
an be used to override typesetting de
isions.\relative <<{ <d g><d g>} \\ {<b f'>
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e \override NoteColumn #'for
e-hshift = #1.7<b f'>} >>
���� ����� �

See alsoProgram referen
e: the obje
ts responsible for resolving 
ollisions are NoteCollision andRestCollision.Examples: `input/regression/
ollision-dots.ly', `input/regression/
ollision-head-
hords.ly', `input/regression/
ollision-heads.ly', `input/regression/
ollision-mesh.ly', and `input/regression/
ollisions.ly'.BugsWhen using merge-differently-headed with an upstem eighth or a shorter note, and a down-stem half note, the eighth note gets the wrong o�set.There is no support for 
lusters where the same note o

urs with di�erent a

identals in thesame 
hord. In this 
ase, it is re
ommended to use enharmoni
 trans
ription, or to use spe
ial
luster notation (see Se
tion 8.4.3 [Clusters℄, page 188).6.7 RepeatsRepetition is a 
entral 
on
ept in musi
, and multiple notations exist for repetitions.6.7.1 Repeat typesThe following types of repetition are supportedunfold Repeated musi
 is fully written (played) out. This is useful when entering repetitiousmusi
. This is the only kind of repeat that is in
luded in MIDI output.volta Repeats are not written out, but alternative endings (volte) are printed, left to rightwith bra
kets. This is the standard notation for repeats with alternatives. Theseare not played in MIDI output by default.tremolo Make tremolo beams. These are not played in MIDI output by default.per
ent Make beat or measure repeats. These look like per
ent signs. These are not playedin MIDI output by default. Per
ent repeats must be de
lared within a Voi
e 
ontext.6.7.2 Repeat syntaxLilyPond has one synta
ti
 
onstru
t for spe
ifying di�erent types of repeats. The syntax is\repeat variant repeat
ount repeatbodyIf you have alternative endings, you may add\alternative {alternative1alternative2alternative3...}
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h alternative is a musi
 expression. If you do not give enough alternatives for all ofthe repeats, the �rst alternative is assumed to be played more than on
e.Standard repeats are used like this
1\repeat volta 2 { 
4 d e f }\repeat volta 2 { f e d 
 }
�� ���� ���� � � � �� � �� �With alternative endings
1\repeat volta 2 {
4 d e f}\alternative { {d2 d} {f f,} }

�� ��� �� � � 1.� � ��� �
2.

\
ontext Staff {\partial 4\repeat volta 4 { e | 
2 d2 | e2 f2 | }\alternative { { g4 g g } { a | a a a a | b2. } }}
��� �� �� �1.--3.� � � �� � � ��� �
4.

It is possible to shorten volta bra
kets by setting voltaSpannerDuration. In the next ex-ample, the bra
ket only lasts one measure, whi
h is a duration of 3/4.\relative 
''{\time 3/4
 
 
\set Staff.voltaSpannerDuration = #(ly:make-moment 3 4)\repeat "volta" 5 { d d d }\alternative { { e e e f f f }{ g g g } }}
�� ���� � �� � �1.--4.� � �� � �� �� 4

3

5.
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kets for the repeat are normally only printed over the topmost sta�. This 
an be adjustedby setting the voltaOnThisStaff property; see `input/regression/volta-multi-staff.ly'.BugsA nested repeat like\repeat ...\repeat ...\alternativeis ambiguous, sin
e it is is not 
lear to whi
h \repeat the \alternative belongs. This ambiguityis resolved by always having the \alternative belong to the inner \repeat. For 
larity, it isadvisable to use bra
es in su
h situations.Timing information is not remembered at the start of an alternative, so after a repeat timinginformation must be reset by hand, for example by setting S
ore.measurePosition or entering\partial. Similarly, slurs or ties are also not repeated.6.7.3 Repeats and MIDIWith a little bit of tweaking, all types of repeats 
an be present in the MIDI output. This isa
hieved by applying the \unfoldRepeats musi
 fun
tion. This fun
tions 
hanges all repeatsto unfold repeats.\unfoldRepeats {\repeat tremolo 8 {
'32 e' }\repeat per
ent 2 { 
''8 d'' }\repeat volta 2 {
'4 d' e' f'}\alternative {{ g' a' a' g' }{f' e' d' 
' }}}\bar "|."
� � � � �� � � �� �� �� �� �� �� ��

� � � � �� � � �� � � � � � �
2 �When 
reating a s
ore �le using \unfoldRepeats for midi, then it is ne
essary to make two\s
ore blo
ks. One for MIDI (with unfolded repeats) and one for notation (with volta, tremolo,and per
ent repeats). For example,\s
ore {..musi
..\layout { .. }}\s
ore {
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..\midi { .. }}6.7.4 Manual repeat 
ommandsThe property repeatCommands 
an be used to 
ontrol the layout of repeats. Its value is a S
hemelist of repeat 
ommands.start-repeatPrint a |: bar line.end-repeatPrint a :| bar line.(volta text)Print a volta bra
ket saying text: The text 
an be spe
i�ed as a text string or asa markup text, see Se
tion 8.1.4 [Text markup℄, page 161. Do not forget to 
hangethe font, as the default number font does not 
ontain alphabeti
 
hara
ters;(volta #f) Stop a running volta bra
ket.
4\set S
ore.repeatCommands = #'((volta "93") end-repeat)
4 
4\set S
ore.repeatCommands = #'((volta #f))
4 
4
��� 93� � � �� �See alsoProgram referen
e: VoltaBra
ket, RepeatedMusi
, VoltaRepeatedMusi
,UnfoldedRepeatedMusi
, and FoldedRepeatedMusi
.6.7.5 Tremolo repeatsTo pla
e tremolo marks between notes, use \repeat with tremolo style\new Voi
e \relative 
' {\repeat "tremolo" 8 { 
16 d16 }\repeat "tremolo" 4 { 
16 d16 }\repeat "tremolo" 2 { 
16 d16 }}

� �� � �� � �Tremolo marks 
an also be put on a single note. In this 
ase, the note should not besurrounded by bra
es.
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'16
�� �Similar output is obtained using the tremolo subdivision, des
ribed in Se
tion 6.7.6 [Tremolosubdivisions℄, page 114.See alsoIn this manual: Se
tion 6.7.6 [Tremolo subdivisions℄, page 114, Se
tion 6.7 [Repeats℄, page 110.Program referen
e: Beam, StemTremolo.Example �les: `input/regression/
hord-tremolo.ly', `input/regression/stem-tremolo.ly'.6.7.6 Tremolo subdivisionsTremolo marks 
an be printed on a single note by adding `:[number℄' after the note. The numberindi
ates the duration of the subdivision, and it must be at least 8. A length value of 8 givesone line a
ross the note stem. If the length is omitted, the last value (stored in tremoloFlags)is used
'2:8 
':32 | 
': 
': |

�� � �� �BugsTremolos entered in this way do not 
arry over into the MIDI output.See alsoIn this manual: Se
tion 6.7.5 [Tremolo repeats℄, page 113.Elsewhere: StemTremolo.6.7.7 Measure repeatsIn the per
ent style, a note pattern 
an be repeated. It is printed on
e, and then the patternis repla
ed with a spe
ial sign. Patterns of one and two measures are repla
ed by per
ent-likesigns, patterns that divide the measure length are repla
ed by slashes. Per
ent repeats must bede
lared within a Voi
e 
ontext.\new Voi
e \relative 
' {\repeat "per
ent" 4 { 
4 }\repeat "per
ent" 2 { 
2 es2 f4 fis4 g4 
4 }}
� � � ��� �� � ��� �
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e: RepeatSlash, Per
entRepeat, Per
entRepeatedMusi
, andDoublePer
entRepeat.
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i�
 notationThis 
hapter explains how to use notation for spe
i�
 instruments.7.1 Piano musi
Piano staves are two normal staves 
oupled with a bra
e. The staves are largely independent, butsometimes voi
es 
an 
ross between the two staves. The same notation is also used for harps andother key instruments. The PianoStaff is espe
ially built to handle this 
ross-staÆng behavior.In this se
tion we dis
uss the PianoStaff and some other pianisti
 pe
uliarities.refbugsDynami
s are not 
entered, but workarounds do exist. See the \piano 
entered dynami
s"template in Se
tion 3.2 [Piano templates℄, page 32.The distan
e between the two staves is the same for all systems in the s
ore. It is possibleto override this per system, but it does require an ar
ane 
ommand in
antation. See `input/test/piano-staff-distan
e.ly'.7.1.1 Automati
 sta� 
hangesVoi
es 
an be made to swit
h automati
ally between the top and the bottom sta�. The syntaxfor this is \auto
hange ...musi
...This will 
reate two staves inside the 
urrent PianoSta�, 
alled up and down. The lower sta�will be in bass 
lef by default.A \relative se
tion that is outside of \auto
hange has no e�e
t on the pit
hes of musi
,so, if ne
essary, put \relative inside \auto
hange like\auto
hange \relative ... ...The auto
hanger swit
hes on basis of the pit
h (middle C is the turning point), and it looksahead skipping over rests to swit
h in advan
e. Here is a pra
ti
al example\
ontext PianoStaff\auto
hange \relative 
'{ g4 a b 
 d r4 a g}
� � � �

�
� � �

� �
� �

See alsoIn this manual: Se
tion 7.1.2 [Manual sta� swit
hes℄, page 117.Program referen
e: AutoChangeMusi
.
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hes may not end up in optimal pla
es. For high quality output, sta� swit
hesshould be spe
i�ed manually.\auto
hange 
annot be inside \times.7.1.2 Manual sta� swit
hesVoi
es 
an be swit
hed between staves manually, using the 
ommand\
hange Staff = staffname musi
The string sta�name is the name of the sta�. It swit
hes the 
urrent voi
e from its 
urrent sta�to the Sta� 
alled sta�name. Typi
ally sta�name is "up" or "down". The Staff referred tomust already exist, so usually the setup for a s
ore will start with a setup of the staves,<<\
ontext Staff = up {\skip 1 * 10 % keep staff alive}\
ontext Staff = down {\skip 1 * 10 % idem}>>and the Voi
e is inserted afterwards\
ontext Staff = down\new Voi
e { ... \
hange Staff = up ... }7.1.3 PedalsPianos have pedals that alter the way sound is produ
ed. Generally, a piano has three pedals,sustain, una 
orda, and sostenuto.Piano pedal instru
tion 
an be expressed by atta
hing \sustainDown, \sustainUp,\unaCorda, \treCorde, \sostenutoDown and \sostenutoUp to a note or 
hord
'4\sustainDown 
'4\sustainUp
����

� �
What is printed 
an be modi�ed by setting pedalXStrings, where X is one of the pedaltypes: Sustain, Sostenuto or UnaCorda. Refer to SustainPedal in the program referen
e formore information.Pedals 
an also be indi
ated by a sequen
e of bra
kets, by setting the pedalSustainStyleproperty to bra
ket obje
ts\set Staff.pedalSustainStyle = #'bra
ket
\sustainDown d eb\sustainUp\sustainDownb g \sustainUp a \sustainDown \bar "|."

� � � � �� �� �
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kets, obtained by setting thepedalSustainStyle property to mixed\set Staff.pedalSustainStyle = #'mixed
\sustainDown d eb\sustainUp\sustainDownb g \sustainUp a \sustainDown \bar "|."
��
� � � � � � ���� �

The default `*Ped.' style for sustain and damper pedals 
orresponds to style #'text. Thesostenuto pedal uses mixed style by default.
\sostenutoDown d e 
, f g a\sostenutoUp
��

Sost. Ped.

� � � � � � �

For �ne-tuning the appearan
e of a pedal bra
ket, the properties edge-width, edge-height,and shorten-pair of PianoPedalBra
ket obje
ts (see PianoPedalBra
ket in the Programreferen
e) 
an be modi�ed. For example, the bra
ket may be extended to the right edge of thenote head\override Staff.PianoPedalBra
ket #'shorten-pair = #'(0 . -1.0)
\sostenutoDown d e 
, f g a\sostenutoUp
Sost. Ped.

� � � � � � �� �

7.1.4 Sta� swit
h linesWhenever a voi
e swit
hes to another sta�, a line 
onne
ting the notes 
an be printed automat-i
ally. This is swit
hed on by setting followVoi
e to true\new PianoStaff <<\
ontext Staff=one {\set followVoi
e = ##t
1\
hange Staff=twob2 a}\
ontext Staff=two { \
lef bass \skip 1*2 }>>
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�

��
� �
� �See alsoProgram referen
e: Voi
eFollower.Prede�ned 
ommands\showStaffSwit
h, \hideStaffSwit
h.7.1.5 Cross sta� stemsChords that 
ross staves may be produ
ed by in
reasing the length of the stem in the lowersta�, so it rea
hes the stem in the upper sta�, or vi
e versa.stemExtend = \on
e \override Stem #'length = #22noFlag = \on
e \override Stem #'flag-style = #'no-flag\
ontext PianoStaff <<\new Staff {\stemDown \stemExtendf'4\stemExtend \noFlagf'8}\new Staff {\
lef bassa4 a8}>>

�
�

�
�
�

� �
� �7.2 Chord names7.2.1 Introdu
ing 
hord namesLilyPond has support for printing 
hord names. Chords may be entered in musi
al 
hord nota-tion, i.e., < .. >, but they 
an also be entered by name. Internally, the 
hords are representedas a set of pit
hes, so they 
an be transposedtwoWays = \transpose 
 
' {\
hordmode {
1 f:sus4 bes/f}



Chapter 7: Instrument-spe
i�
 notation 120<
 e g><f bes 
'><f bes d'>}<< \
ontext ChordNames \twoWays\
ontext Voi
e \twoWays >>
���
C � ���

F s u s 4 ����
B �/ F

���
C

���
F s u s 4
� ����

F 6 / s u s 4
� �This example also shows that the 
hord printing routines do not try to be intelligent. Thelast 
hord (f bes d) is not interpreted as an inversion.7.2.2 Chords modeIn 
hord mode sets of pit
hes (
hords) are entered with normal note names. A 
hord is enteredby the root, whi
h is entered like a normal pit
h\
hordmode { es4. d8 
2 }

� � �� �� �� ����� �
�� ���The mode is introdu
ed by the keyword \
hordmode.Other 
hords may be entered by suÆxing a 
olon and introdu
ing a modi�er (whi
h mayin
lude a number if desired)\
hordmode { e1:m e1:7 e1:m7 }

��� ����� ����� �The �rst number following the root is taken to be the `type' of the 
hord, thirds are addedto the root until it rea
hes the spe
i�ed number\
hordmode { 
:3 
:5 
:6 
:7 
:8 
:9 
:10 
:11 }
�� ��� ���� ���� ������ ������ ������ ������� �More 
omplex 
hords may also be 
onstru
ted adding separate steps to a 
hord. Additionsare added after the number following the 
olon and are separated by dots\
hordmode { 
:5.6 
:3.7.8 
:3.6.13 }
� � ���� ����

�����
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an be altered by suÆxing a - or + sign to the number\
hordmode { 
:7+ 
:5+.3- 
:3-.5-.7- }
���� ����� �������� �Removals are spe
i�ed similarly and are introdu
ed by a 
aret. They must 
ome after theadditions\
hordmode { 
^3 
:7^5 
:9^3.5 }
�� ��� ����� �Modi�ers 
an be used to 
hange pit
hes. The following modi�ers are supportedm The minor 
hord. This modi�er lowers the 3rd and (if present) the 7th step.dim The diminished 
hord. This modi�er lowers the 3rd, 5th and (if present) the 7thstep.aug The augmented 
hord. This modi�er raises the 5th step.maj The major 7th 
hord. This modi�er raises the 7th step if present.sus The suspended 4th or 2nd. This modi�er removes the 3rd step. Append either 2 or4 to add the 2nd or 4th step to the 
hord.Modi�ers 
an be mixed with additions\
hordmode { 
:sus4 
:7sus4 
:dim7 
:m6 }

��� ����� ������ � ������ �Sin
e an unaltered 11 does not sound good when 
ombined with an unaltered 3, the 11 isremoved in this 
ase (unless it is added expli
itly)\
hordmode { 
:13 
:13.11 
:m13 } ������
�������� ��������� �An inversion (putting one pit
h of the 
hord on the bottom), as well as bass notes, 
an bespe
i�ed by appending /pit
h to the 
hord\
hordmode { 
1 
/g 
/f }

��� �������� �
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an be added instead transposed out of the 
hord, by using /+pit
h.\
hordmode { 
1 
/+g 
/+f }
��� ��������� �Chords is a mode similar to \lyri
mode, et
. Most of the 
ommands 
ontinue to work, forexample, r and \skip 
an be used to insert rests and spa
es, and property 
ommands may beused to 
hange various settings.BugsEa
h step 
an only be present in a 
hord on
e. The following simply produ
es the augmented
hord, sin
e 5+ is interpreted last\
hordmode { 
:5.5-.5+ }

����� �7.2.3 Printing 
hord namesFor displaying printed 
hord names, use the ChordNames 
ontext. The 
hords may be enteredeither using the notation des
ribed above, or dire
tly using < and >harmonies = {\
hordmode {a1 b 
} <d' f' a'> <e' g' b'>}<<\
ontext ChordNames \harmonies\
ontext Staff \harmonies>>
���
A
� �� ���

B
���
C

���
D m

���
E m

� �You 
an make the 
hord 
hanges stand out by setting ChordNames.
hordChanges to true.This will only display 
hord names when there is a 
hange in the 
hords s
heme and at the startof a new lineharmonies = \
hordmode {
1:m 
:m \break 
:m 
:m d}<<\
ontext ChordNames {\set 
hordChanges = ##t\harmonies }\
ontext Staff \transpose 
 
' \harmonies>>
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����

C m ����� �

���
C m
� ���� ����

D
3 �The previous examples all show 
hords over a sta�. This is not ne
essary. Chords mayalso be printed separately. It may be ne
essary to add Volta_engraver and Bar_engraver forshowing repeats.\new ChordNames \with {\override BarLine #'bar-size = #4voltaOnThisStaff = ##t\
onsists Bar_engraver\
onsists "Volta_engraver"}\repeat volta 2 \
hordmode {f1:maj f:7 bes:7
:maj} \alternative {es e}

��F F 7 B � 7 1.C 1.E � E2.2.The default 
hord name layout is a system for Jazz musi
, proposed by Klaus Ignatzek (seeAppendix A [Literature list℄, page 251). It 
an be tuned through the following properties
hordNameEx
eptionsThis is a list that 
ontains the 
hords that have spe
ial formatting.The ex
eptions list should be en
oded as{ <
 f g bes>1 \markup { \super "7" "wahh" } }To get this information into 
hordNameEx
eptions takes a little manoeuvring. Thefollowing 
ode transforms 
hEx
eptionMusi
 (whi
h is a sequential musi
) into alist of ex
eptions.(sequential-musi
-to-
hord-ex
eptions 
hEx
eptionMusi
 #t)Then,(append(sequential-musi
-to-
hord-ex
eptions 
hEx
eptionMusi
 #t)ignatzekEx
eptions)adds the new ex
eptions to the default ones, whi
h are de�ned in `ly/
hord-modifier-init.ly'.For an example of tuning this property, see also `input/regression/
hord-name-ex
eptions.ly'.
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ontains the markup obje
t used for the 7th step, when it is ma-jor. Prede�ned options are whiteTriangleMarkup and bla
kTriangleMarkup. See`input/regression/
hord-name-major7.ly' for an example.
hordNameSeparatorDi�erent parts of a 
hord name are normally separated by a slash. By setting
hordNameSeparator, you 
an spe
ify other separators, e.g.,\
ontext ChordNames \
hordmode {
:7sus4\set 
hordNameSeparator= \markup { \typewriter "|" }
:7sus4} C 7 / s u s 4 C 7 | s u s 4
hordRootNamerThe root of a 
hord is usually printed as a letter with an optional alteration. Thetransformation from pit
h to letter is done by this fun
tion. Spe
ial note names (forexample, the German \H" for a B-
hord) 
an be produ
ed by storing a new fun
tionin this property.
hordNoteNamerThe default is to print single pit
h, e.g., the bass note, using the 
hordRootNamer.The 
hordNoteNamer property 
an be set to a spe
ialized fun
tion to 
hange thisbehavior. For example, the base 
an be printed in lower 
ase.
hordPrefixSpa
erThe \m" for minor 
hords is usually printed right after the root of the 
hord. Bysetting 
hordPrefixSpa
er, you 
an �x a spa
er between the root and \m". Thespa
er is not used when the root is altered.The prede�ned variables \germanChords, \semiGermanChords, \italianChords and\fren
hChords set these variables. The e�e
t is demonstrated here,E / DE / dE / d
�

M i / R éM i / R e
����

C mC mD o mC m
���

D o m
�

B / BH / hS i / S iH / h
���

S i / S i��

B � / B �H � / h i sH � / h i sS i � / S i �
���
���

S i � / S i �
B � / B �B / bB � / bS i � / S i �
�
���

S i � / S i �
default

german

semi-german

italian

french

� �There are also two other 
hord name s
hemes implemented: an alternate Jazz 
hord notation,and a systemati
 s
heme 
alled Banter 
hords. The alternate Jazz notation is also shown on the
hart in Se
tion C.1 [Chord name 
hart℄, page 254. Turning on these styles is des
ribed in theinput �le `input/test/
hord-names-jazz.ly'.
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ommands\germanChords, \semiGermanChords. \italianChords. \fren
hChords.See alsoExamples: `input/regression/
hord-name-major7.ly', `input/regression/
hord-name-ex
eptions.ly', `input/test/
hord-names-jazz.ly'.Init �les: `s
m/
hords-ignatzek.s
m', and `s
m/
hord-entry.s
m'.BugsChord names are determined solely from the list of pit
hes. Chord inversions are not identi�ed,and neither are added bass notes. This may result in strange 
hord names when 
hords areentered with the < .. > syntax.7.3 Vo
al musi
There are three di�erent issues when printing vo
al musi
� Song texts must be entered as text, not notes. For example, the input d should be interpretedas a one letter syllable, not the note D.� Song texts must be printed as text, not as notes.� Song texts must be aligned with the notes of their melody.The simplest solution for printing musi
 uses the \addlyri
s fun
tion to solve all theseproblems at on
e. However, these three fun
tions 
an be 
ontrolled separately, whi
h is ne
essaryfor 
omplex vo
al musi
.7.3.1 Setting simple songsThe easiest way to add lyri
s to a melody is to append\addlyri
s { the lyri
s }to a melody. Here is an example,\time 3/4\relative { 
2 e4 g2. }\addlyri
s { play the game }
play

�
the

�
game

��� 4
3

More stanzas 
an be added by adding more \addlyri
s se
tions\time 3/4\relative { 
2 e4 g2. }\addlyri
s { play the game }\addlyri
s { speel het spel }\addlyri
s { joue le jeu }
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joue

speel

play

�
le

het

the

�
jeu

spel

game

��� 4
3

The \addlyri
s 
ommand is a
tually just a 
onvienient way to write a more 
ompli
atedLilyPond stru
ture that sets up the lyri
s. You should use \addlyri
s unless you need to dofan
y things, in whi
h 
ase you should investigate \lyri
sto or \lyri
mode.{ MUSIC }\addlyri
s { LYRICS }is the same as\
ontext Voi
e = blah { musi
 }\lyri
sto "blah" \new lyri
s { LYRICS }Bugs\addlyri
s 
annot handle polyphony.7.3.2 Entering lyri
sLyri
s are entered in a spe
ial input mode. This mode is introdu
ed by the keyword \lyri
mode,or by using \addlyri
s or \lyri
sto. In this mode you 
an enter lyri
s, with pun
tuation anda

ents, and the input d is not parsed as a pit
h, but rather as a one letter syllable. Syllablesare entered like notes, but with pit
hes repla
ed by text. For example,\lyri
mode { Twin-4 kle4 twin- kle litt- le star2 }There is a di�eren
e between \addlyri
s and \lyri
mode. \addlyri
s and \lyri
stoignore all durations and aligns syllables to notes; \lyri
mode uses the durations spe
i�ed.A word lyri
s mode begins with an alphabeti
 
hara
ter, and ends with any spa
e or digit.The following 
hara
ters 
an be any 
hara
ter that is not a digit or white spa
e. One important
onsequen
e of this is that a word 
an end with }. The following example is usually a mistakein the input �le. The syllable in
ludes a }, so the opening bra
e is not balan
ed\lyri
mode { twinkle}Similarly, a period whi
h follows an alphabeti
 sequen
e is in
luded in the resulting string. Asa 
onsequen
e, spa
es must be inserted around property 
ommands\override S
ore . Lyri
Text #'font-shape = #'itali
Any _ 
hara
ter that appears in an unquoted word is 
onverted to a spa
e. This provides ame
hanism for introdu
ing spa
es into words without using quotes. Quoted words 
an also beused in Lyri
s mode to spe
ify words that 
annot be written with the above rules. The followingexample in
orporates double quotes\lyri
mode { He said: "\"Let" my peo ple "go\"" }This example is slightly a
ademi
, sin
e it gives better looking results using single quotes, ``and ''\lyri
mode { He said: ``Let my peo ple go'' }The full de�nition of a word start in Lyri
s mode is somewhat more 
omplex.A word in Lyri
s mode begins with: an alphabeti
 
hara
ter, _, ?, !, :, ', the 
ontrol
hara
ters ^A through ^F, ^Q through ^W, ^Y, ^^, any 8-bit 
hara
ter with ASCII 
ode over 127,or a two-
hara
ter 
ombination of a ba
kslash followed by one of `, ', ", or ^.See alsoProgram referen
e: Lyri
Text.
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s mode is too 
omplex.7.3.3 Hyphens and extendersCentered hyphens are entered as `--' between syllables. The hyphen will have variable lengthdepending on the spa
e between the syllables and it will be 
entered between the syllables.When a lyri
 is sung over many notes (this is 
alled a melisma), this is indi
ated with ahorizontal line 
entered between a syllable and the next one. Su
h a line is 
alled an extenderline, and it is entered as `__'.In tighly engraved musi
, hyphens 
an be removed. In some languages (e.g. German andHungarian), hyphens should not disappear, sin
e spelling depends on hyphenation. For thatpurpose, hyphens 
an be for
ed to remain by overriding minimum-length of the Lyri
Hyphengrob. \s
ore {<<\new Staff \relative 
'' {\time 1/4 
16 
 
 
 
16 
 
 
 
16 
 
 
} % 
loses notes\lyri
mode { \new Lyri
s\with {\override SeparationItem #'padding = #0.0% Otherwise lyri
s are so far apart that hyphens don't disappear} % 
loses with{ An -- ti -- 
ons -- ti --tu -- tion -- nel -- le --\override Lyri
Hyphen #'minimum-length = #0.7\override Lyri
Hyphen #'spa
ing-pro
edure =#Hyphen_spanner::set_spa
ing_rodsmen -- taire -- ment. ouf~!} % 
loses lyri
s} %
loses lyri
mode>>\layout {indent = 0.0 \
mlinewidth = 3.4 \
m\
ontext {\Staff \remove "Time_signature_engraver"} % 
loses 
ontext} % 
loses layout} % 
loses s
ore
An

�
ti

�
cons

�
ti

��
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tion

�
tu

�
nel

�
le

�2 �

men

�
taire

�
ment.

� �
ouf~!

�3

See alsoProgram referen
e: Lyri
Hyphen, Lyri
Extender.7.3.4 The Lyri
s 
ontextLyri
s are printed by interpreting them in a Lyri
s 
ontext\
ontext Lyri
s \lyri
mode ...This will pla
e the lyri
s a

ording to the durations that were entered. The lyri
s 
an alsobe aligned under a given melody automati
ally. In this 
ase, it is no longer ne
essary to enterthe 
orre
t duration for ea
h syllable. This is a
hieved by 
ombining the melody and the lyri
swith the \lyri
sto expression\lyri
sto name \new Lyri
s ...This aligns the lyri
s to the notes of the Voi
e 
ontext 
alled name, whi
h has to exist. There-fore, normally the Voi
e is spe
i�ed �rst, and then the lyri
s are spe
i�ed with \lyri
sto. The
ommand \lyri
sto swit
hes to \lyri
mode mode automati
ally, so the \lyri
mode keywordmay be omitted.For di�erent or more 
omplex orderings, the best way is to setup the hierar
hy of staves andlyri
s �rst, e.g.,\
ontext ChoirStaff <<\
ontext Lyri
s = sopranoLyri
s { s1 }\
ontext Voi
e = soprano { musi
 }\
ontext Lyri
s = tenorLyri
s { s1 }\
ontext Voi
e = tenor { musi
 }>>and then 
ombine the appropriate melodies and lyri
 lines\lyri
sto "soprano" \
ontext Lyri
s = sopranoLyri
sthe lyri
sThe �nal input would resemble<<\
ontext ChoirStaff << setup the musi
 >>\lyri
sto "soprano" et
\lyri
sto "alto" et
et
>>The \lyri
sto 
ommand dete
ts melismata: it only puts one syllable under a tied or slurredgroup of notes. If you want to for
e an unslurred group of notes to be a melisma, insert \melismaafter the �rst note of the group, and \melismaEnd after the last one, e.g.,<<\
ontext Voi
e = "lala" {\time 3/4
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sto "lala" \new Lyri
s {la di __ daah}>>
la

�
di

� � � � �
daah

� 4
3

In addition, notes are 
onsidered a melisma if they are manually beamed, and automati
beaming (see Se
tion 8.6.2 [Setting automati
 beam behavior℄, page 197) is swit
hed o�.Lyri
s 
an also be entered without \lyri
sto. In this 
ase the duration of ea
h syllable mustbe entered expli
itly, for example,play2 the4 game2.sink2 or4 swim2.The alignment to a melody 
an be spe
i�ed with the asso
iatedVoi
e property,\set asso
iatedVoi
e = #"lala"The value of the property (here: "lala") should be the name of a Voi
e 
ontext. Without thissetting, extender lines will not be formatted properly.Here is an example demonstrating manual lyri
 durations,<< \
ontext Voi
e = melody {\time 3/4
2 e4 g2.}\new Lyri
s \lyri
mode {\set asso
iatedVoi
e = #"melody"play2 the4 game2.} >>
play

�
the

�
game

��� 4
3

A 
omplete example of a SATB s
ore setup is in se
tion Se
tion 3.4 [Vo
al ensembles℄, page 41.Prede�ned 
ommands\melisma, \melismaEndSee alsoProgram referen
e: Lyri
CombineMusi
, Lyri
s, Melisma_translator.`input/regression/lyri
-
ombine-new.ly'.
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ted automati
ally, and extender lines must be inserted by hand.7.3.5 Flexibility in alignmentOften, di�erent stanzas of one song are put to one melody in slightly di�ering ways. Su
hvariations 
an still be 
aptured with \lyri
sto.One possibility is that the text has a melisma in one stanza, but multiple syllables in anotherone. One solution is to make the faster voi
e ignore the melisma. This is done by settingignoreMelismata in the Lyri
s 
ontext.There has one tri
ky aspe
t. The setting for ignoreMelismatamust be set one syllable beforethe non-melismati
 syllable in the text, as shown here,<<\relative \
ontext Voi
e = "lahlah" {\set Staff.autoBeaming = ##f
4\slurDottedf8.[( g16℄)a4}\new Lyri
s \lyri
sto "lahlah" {more slow -- ly}\new Lyri
s \lyri
sto "lahlah" {\set ignoreMelismata = ##t % applies to "fas"go fas -- ter\unset ignoreMelismatastill}>>
go

more

�
fas

slow

��� �
still

ly

�
ter

�

The ignoreMelismata applies to the syllable \fas", so it should be entered before \go".The reverse is also possible: making a lyri
 line slower than the standard. This 
an bea
hieved by insert \skips into the lyri
s. For every \skip, the text will be delayed anothernote. For example,\relative { 
 
 g' }\addlyri
s {twin -- \skip 4kle}



Chapter 7: Instrument-spe
i�
 notation 131
twin

� �
kle

�� �
More 
omplex variations in text underlay are possible. It is possible to swit
h the melodyfor a line of lyri
s during the text. This is done by setting the asso
iatedVoi
e property. Inthe example

Ty

Ju

�
ran

ras

3� �� �

sau

��
no

�� �
Rex

Park

���
�

rus

sic

��� �

the text for the �rst stanza is set to a melody 
alled \lahlah",\new Lyri
s \lyri
sto "lahlah" {Ju -- ras -- si
 Park}The se
ond stanza initially is set to the lahlah 
ontext, but for the syllable \ran", it swit
hesto a di�erent melody. This is a
hieved with\set asso
iatedVoi
e = alternativeHere, alternative is the name of the Voi
e 
ontext 
ontaining the triplet.Again, the 
ommand must be one syllable too early, before \Ty" in this 
ase.\new Lyri
s \lyri
sto "lahlah" {\set asso
iatedVoi
e = alternative % applies to "ran"Ty --ran --no --\set asso
iatedVoi
e = lahlah % applies to "rus"sau -- rus Rex}The underlay is swit
hed ba
k to the starting situation by assigning lahlah to asso
iatedVoi
e.7.3.6 More stanzasStanza numbers 
an be added by setting stanza, e.g.,\new Voi
e {\time 3/4 g2 e4 a2 f4 g2.} \addlyri
s {\set stanza = "1. "Hi, my name is Bert.} \addlyri
s {\set stanza = "2. "Oh, 
he -- ri, je t'aime}
2. Oh,

1. Hi,

�
che

my

�
je

is

�
ri,

name

�
t'aime

Bert.

��� 4
3
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an also be added. They are printed at the start of the line, just likeinstrument names. They are 
reated by setting vo
alName. A short version may be entered asvo
Nam.\new Voi
e {\time 3/4 g2 e4 a2 f4 g2.} \addlyri
s {\set vo
alName = "Bert "Hi, my name is Bert.} \addlyri
s {\set vo
alName = "Ernie "Oh, 
he -- ri, je t'aime}
Oh,

Hi,

�
che

my

�
ri,

name

�
je

is

�
t'aime

Bert.

��� 4
3

Bert 

Ernie You 
an display alternate (or divisi) lyri
s by naming voi
e 
ontexts and atta
hing lyri
s tothose spe
i�
 
ontexts.\s
ore{ <<\
ontext Voi
e = "melody" {\relative 
' {
4<<{ \voi
eOne 
8 e }\
ontext Voi
e = splitpart { \voi
eTwo 
4 }>>\oneVoi
e 
4 
 | 
}}\new Lyri
s \lyri
sto "melody" { we shall not o- ver- 
ome }\new Lyri
s \lyri
sto "splitpart" { will }>> }
we

�
will

shall

��
not

�
o-

�
ver-

�
come

�� �

You 
an use this tri
k to display di�erent lyri
s for a repeated se
tion.\s
ore{ <<\
ontext Voi
e = melody \relative 
' {
2 e | g e | 
1 |\
ontext Voi
e = verse \repeat volta 2 {
4 d e f | g1 | }
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1}\lyri
sto melody \
ontext Lyri
s = mainlyri
s \lyri
mode {do mi sol mi dola si do }\lyri
sto verse \
ontext Lyri
s = mainlyri
s \lyri
mode {do re mi fa sol }\lyri
sto verse \
ontext Lyri
s = repeatlyri
s \lyri
mode {dodo rere mimi fafa solsol }>>}
�� ��

do

�
mi

�
mi

�
sol

�
do

�
rere

re

�
dodo

do

�
mimi

mi

�
fafa

fa

�
la

�
solsol

sol

�
si

�� �

do

�7 �

See alsoProgram referen
e: Lyri
Text, StanzaNumber, Vo
alName.7.3.7 AmbitusThe term ambitus denotes a range of pit
hes for a given voi
e in a part of musi
. It may alsodenote the pit
h range that a musi
al instrument is 
apable of playing. Ambits are printed onvo
al parts, so performers 
an easily determine it meets their 
apabilities.Ambits are denoted at the beginning of a pie
e near the initial 
lef. The range is graphi
allyspe
i�ed by two note heads that represent the minimum and maximum pit
h. To print su
hambits, add the Ambitus_engraver to the Voi
e 
ontext, for example,\layout {\
ontext {\Voi
e\
onsists Ambitus_engraver}}This results in the following output
� �� � ��� ��� �
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es in a single sta� and you want a single ambitus per sta� ratherthan per ea
h voi
e, add the Ambitus_engraver to the Staff 
ontext rather than to the Voi
e
ontext. Here is an example,\new Staff \with {\
onsists "Ambitus_engraver"}<<\new Voi
e \with {\remove "Ambitus_engraver"} \relative 
'' {\override Ambitus #'X-offset-
allba
ks= #(list (lambda (grob axis) -1.0))\voi
eOne
4 a d e f2}\new Voi
e \with {\remove "Ambitus_engraver"} \relative 
' {\voi
eTwoes4 f g as b2}>>
�� ��� �� �� ���� ��� �This example uses one advan
ed feature,\override Ambitus #'X-offset-
allba
ks= #(list (lambda (grob axis) -1.0))This 
ode moves the ambitus to the left. The same e�e
t 
ould have been a
hieved with extra-offset, but then the formatting system would not reserve spa
e for the moved obje
t.See alsoProgram referen
e: Ambitus, AmbitusLine, AmbitusNoteHead, AmbitusA

idental.Examples: `input/regression/ambitus.ly'.BugsThere is no 
ollision handling in the 
ase of multiple per-voi
e ambitus.7.3.8 Other vo
al issues\Parlato" is spoken without pit
h but still with rhythm; it is notated by 
ross noteheads. Thisis demonstrated in Se
tion 8.4.5 [Spe
ial noteheads℄, page 189.7.4 Rhythmi
 musi
Rhythmi
 musi
 is primarily used for per
ussion and drum notation, but it 
an also be used toshow the rhythms of melodies.
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an be done with therhythmi
 sta�. All pit
hes of notes on su
h a sta� are squashed, and the sta� itself has a singleline \
ontext Rhythmi
Staff {\time 4/4
4 e8 f g2 | r4 g r2 | g1:32 | r1 |}
�� � � �� � ���See alsoProgram referen
e: Rhythmi
Staff.Examples: `input/regression/rhythmi
-staff.ly'.7.4.2 Entering per
ussionPer
ussion notes may be entered in \drummode mode, whi
h is similar to the standard mode forentering notes. Ea
h pie
e of per
ussion has a full name and an abbreviated name, and both
an be used in input �les\drums {hihat hh bassdrum bd}

+ + � �� �The 
omplete list of drum names is in the init �le `ly/drumpit
h-init.ly'.See alsoProgram referen
e: note-event.7.4.3 Per
ussion stavesA per
ussion part for more than one instrument typi
ally uses a multiline sta� where ea
hposition in the sta� refers to one pie
e of per
ussion.To typeset the musi
, the notes must be interpreted in a DrumStaff and DrumVoi
e 
ontextsup = \drummode { 
rash
ymbal4 hihat8 halfopenhihat hh hh hh openhihat }down = \drummode { bassdrum4 snare8 bd r bd sn4 }\new DrumStaff <<\new DrumVoi
e { \voi
eOne \up }\new DrumVoi
e { \voi
eTwo \down }>>
�+ �, 	+ �+� �+ [+� � �,
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 notation. The short polyphoni
 notation, de-s
ribed in Se
tion 6.6 [Polyphony℄, page 105, 
an also be used if the DrumVoi
es are instantiatedby hand �rst. For example,\new DrumStaff <<\
ontext DrumVoi
e = "1" { s1 *2 }\
ontext DrumVoi
e = "2" { s1 *2 }\drummode {bd4 sn4 bd4 sn4<<{ \repeat unfold 16 hh16 }\\{ bd4 sn4 bd4 sn4 }>>}>>
�� � � �+ + + + �+ + + + �+ + + + �+ + + +� �There are also other layout possibilities. To use these, set the property drumStyleTable in
ontext DrumVoi
e. The following variables have been prede�neddrums-styleThis is the default. It typesets a typi
al drum kit on a �ve-line sta�

c y m c, c y m s c y m r+ h h+ h h c\+ h h o[+ h h h o, h h p+�

h c%c b% b d� s n� s s+ t o m h�

t o m m h� t o m m l� t o m l� t o m f h� t o m f l�The drum s
heme supports six di�erent toms. When there are fewer toms, simplysele
t the toms that produ
e the desired result, i.e., to get toms on the three middlelines you use tommh, tomml, and tomfh.



Chapter 7: Instrument-spe
i�
 notation 137timbales-styleThis typesets timbales on a two line sta�
s s h+t i m h� t i m l� s s l+ c b%�


ongas-styleThis typesets 
ongas on a two line sta�
c g h o[�c g h� c g h m\� s s h+ c g l o[�c g l� c g l m\� s s l+�

bongos-styleThis typesets bongos on a two line sta�
b o h� b o h o[� b o h m\� s s h+ b o l o[�b o l� b o l m\� s s l+�

per
ussion-styleTo typeset all kinds of simple per
ussion on one line staves.
t r i+ t r i o[+ t r i m\+ �g u i g u i s� g u i l� c b% c l� c a b+t a m b� m a r� h c��

If you do not like any of the prede�ned lists you 
an de�ne your own list at the top of your�le #(define mydrums '((bassdrum default #f -1)(snare default #f 0)(hihat 
ross #f 1)(pedalhihat x
ir
le "stopped" 2)(lowtom diamond #f 3)))up = \drummode { hh8 hh hh hh hhp4 hhp }down = \drummode { bd4 sn bd toml8 toml }\new DrumStaff <<\set DrumStaff.drumStyleTable = #(alist->hash-table mydrums)\new DrumVoi
e { \voi
eOne \up }\new DrumVoi
e { \voi
eTwo \down }>>
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�+ + �+ + �\,  \, � �See alsoInit �les: `ly/drumpit
h-init.ly'.Program referen
e: DrumStaff, DrumVoi
e.BugsBe
ause general MIDI does not 
ontain rim shots, the sidesti
k is used for this purpose instead.7.5 Guitar7.5.1 String number indi
ationsString numbers 
an be added to 
hords, by indi
ating the string number with \number,

3

2

1

���� �See also `input/regression/string-number.ly'.See alsoProgram referen
e: StringNumber.7.5.2 Tablatures basi
Tablature notation is used for notating musi
 for plu
ked string instruments. Pit
hes are notdenoted with note heads, but by numbers indi
ating on whi
h string and fret a note must beplayed. LilyPond o�ers limited support for tablature.The string number asso
iated to a note is given as a ba
kslash followed by a number, e.g.,
4\3 for a C quarter on the third string. By default, string 1 is the highest one, and the tuningdefaults to the standard guitar tuning (with 6 strings). The notes are printed as tablature, byusing TabStaff and TabVoi
e 
ontexts\
ontext TabStaff {a,4\5 
'\2 a\3 e'\1e\4 
'\2 a\3 e'\1}
0

1
2

0

2

1
2

0� �When no string is spe
i�ed, the �rst string that does not give a fret number less thanminimumFret is sele
ted. The default value for minimumFret is 0e16 fis gis a b4\set TabStaff.minimumFret = #8e16 fis gis a b4
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2

�
4

�
1

� �
2

0

�

12

�
9

�
11

�
12

�
9

��
8

���� �
� �

�

�See alsoProgram referen
e: TabStaff, TabVoi
e.BugsChords are not handled in a spe
ial way, and hen
e the automati
 string sele
tor may easilysele
t the same string to two notes in a 
hord.7.5.3 Non-guitar tablaturesYou 
an 
hange the number of strings, by setting the number of lines in the TabStaff.You 
an 
hange the tuning of the strings. A string tuning is given as a S
heme list withone integer number for ea
h string, the number being the pit
h (measured in semitones relativeto middle C) of an open string. The numbers spe
i�ed for stringTuning are the numbers ofsemitones to subtra
t or add, starting the spe
i�ed pit
h by default middle C, in string order.In the next example, stringTunings is set for the pit
hes e, a, d, and g\
ontext TabStaff <<\set TabStaff.stringTunings = #'(-5 -10 -15 -20){ a,4 
' a e' e 
' a e'}>>
0

5 2 9
2

5 2 9� �

BugsNo guitar spe
ial e�e
ts have been implemented.See alsoProgram referen
e: Tab_note_heads_engraver.7.5.4 Fret diagramsFret diagrams 
an be added to musi
 as a markup to the desired note. The markup 
ontainsinformation about the desired fret diagram, as shown in the following example\
ontext Voi
e {d'^\markup \fret-diagram #"6-x;5-x;4-o;3-2;2-3;1-2;"d' d' d'fis'^\markup \override #'(size . 0.75) {\override #'(finger-
ode . below-string) {\fret-diagram-verbose #'((pla
e-fret 6 2 1) (barre 6 1 2)(pla
e-fret 5 4 3) (pla
e-fret 4 4 4)(pla
e-fret 3 3 2) (pla
e-fret 2 2 1)
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e-fret 1 2 1))}}fis' fis' fis'
'^\markup \override #'(dot-radius . 0.35) {\override #'(finger-
ode . in-dot) {\override #'(dot-
olor . white) {\fret-diagram-terse #"x;3-1-(;5-2;5-3;5-4;3-1-);"}}}
' 
' 
'} OXX
� � � � �1 3 4 2 1 1� � � � �

i i iX 14321
� � �� �There are three di�erent fret-diagram markup interfa
es: standard, terse, and verbose. Thethree interfa
es produ
e equivalent markups, but have varying amounts of information in themarkup string. Details about the markup interfa
es are found at Se
tion 8.1.7 [Overview of textmarkup 
ommands℄, page 164.You 
an set a number of graphi
al properties a

ording to your preferen
e. Details aboutthe property interfa
e to fret diagrams are found at fret-diagram-interfa
e.See alsoExamples: `input/test/fret-diagram.ly'7.5.5 Other guitar issuesThis example demonstrates how to in
lude guitar position and barring indi
ations.\
lef "G_8"b16 d16 g16 b16 e16\textSpannerDown\override TextSpanner #'edge-text = #'("XII " . "")g16\startTextSpanb16 e16 g16 e16 b16 g16\stopTextSpane16 b16 g16 d16

� � � � � �
XII 

� � � � � � � � � ��
8

�Stopped (X) note heads are used in guitar musi
 to signal a pla
e where the guitarist must playa 
ertain note or 
hord, with its �ngers just tou
hing the strings instead of fully pressing them.This gives the sound a per
ussive noise-like sound that still maintains part of the original pit
h.It is notated with 
ross noteheads; this is demonstrated in Se
tion 8.4.5 [Spe
ial noteheads℄,page 189.
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ient notationSupport for an
ient notation in
ludes features for mensural notation and Gregorian Chant no-tation. There is also limited support for �gured bass notation.Many graphi
al obje
ts provide a style property, see� Se
tion 7.6.1 [An
ient note heads℄, page 141,� Se
tion 7.6.2 [An
ient a

identals℄, page 142,� Se
tion 7.6.3 [An
ient rests℄, page 142,� Se
tion 7.6.4 [An
ient 
lefs℄, page 143,� Se
tion 7.6.5 [An
ient 
ags℄, page 145,� Se
tion 7.6.6 [An
ient time signatures℄, page 146.By manipulating su
h a grob property, the typographi
al appearan
e of the a�e
ted graphi
alobje
ts 
an be a

ommodated for a spe
i�
 notation 
avor without the need for introdu
ing anynew notational 
on
ept.In addition to the standard arti
ulation signs des
ribed in se
tion Se
tion 6.5.1 [Arti
ulations℄,page 98, spe
i�
 arti
ulation signs for an
ient notation are provided.� Se
tion 7.6.7 [An
ient arti
ulations℄, page 147Other aspe
ts of an
ient notation 
an not that easily be expressed in terms of just 
hanginga style property of a graphi
al obje
t or adding arti
ulation signs. Some notational 
on
epts areintrodu
ed spe
i�
ally for an
ient notation,� Se
tion 7.6.8 [Custodes℄, page 147,� Se
tion 7.6.9 [Divisiones℄, page 148,� Se
tion 7.6.10 [Ligatures℄, page 149.If this all is too mu
h of do
umentation for you, and you just want to dive into typesettingwithout worrying too mu
h about the details on how to 
ustomize a 
ontext, you may havea look at the prede�ned 
ontexts. Use them to set up prede�ned style-spe
i�
 voi
e and sta�
ontexts, and dire
tly go ahead with the note entry,� Se
tion 7.6.11 [Gregorian Chant 
ontexts℄, page 155,� Se
tion 7.6.12 [Mensural 
ontexts℄, page 156.There is limited support for �gured bass notation whi
h 
ame up during the baroque period.� Se
tion 7.6.13 [Figured bass℄, page 156Here are all suptopi
s at a glan
e:7.6.1 An
ient note headsFor an
ient notation, a note head style other than the default style may be 
hosen. This isa

omplished by setting the style property of the NoteHead obje
t to baroque, neomensural,mensural or petru

i. The baroque style di�ers from the default style only in using a squareshape for \breve note heads. The neomensural style di�ers from the baroque style in that ituses rhomboidal heads for whole notes and all smaller durations. Stems are 
entered on the noteheads. This style is parti
ularly useful when trans
ribing mensural musi
, e.g., for the in
ipit.The mensural style produ
es note heads that mimi
 the look of note heads in histori
 printingsof the 16th 
entury. Finally, the petru

i style also mimi
ks histori
 printings, but uses biggernote heads.The following example demonstrates the neomensural style\set S
ore.skipBars = ##t\override NoteHead #'style = #'neomensural
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ÌË ÏÎ Ð Ð� Ð�� �When typesetting a pie
e in Gregorian Chant notation, the Gregorian_ligature_engraverwill automati
ally sele
t the proper note heads, so there is no need to expli
itly set the notehead style. Still, the note head style 
an be set, e.g., to vati
ana_pun
tum to produ
e pun
tumneumes. Similarly, a Mensural_ligature_engraver is used to automati
ally assemble mensuralligatures. See Se
tion 7.6.10 [Ligatures℄, page 149 for how ligature engravers work.See alsoExamples: `input/regression/note-head-style.ly' gives an overview over all available notehead styles.7.6.2 An
ient a

identalsUse the style property of grob A

idental to sele
t an
ient a

identals. Supported styles aremensural, vati
ana, hufnagel, and medi
aea.

  

vaticana

 

medicaea

 

hufnagel

  

mensuralAs shown, not all a

identals are supported by ea
h style. When trying to a

ess an unsup-ported a

idental, LilyPond will swit
h to a di�erent style, as demonstrated in `input/test/an
ient-a

identals.ly'.Similarly to lo
al a

identals, the style of the key signature 
an be 
ontrolled by the styleproperty of the KeySignature grob.See alsoIn this manual: Se
tion 6.1.2 [Pit
hes℄, page 74, Se
tion 6.1.3 [Cautionary a

identals℄, page 75and Se
tion 8.6.1 [Automati
 a

identals℄, page 194 give a general introdu
tion of the use ofa

identals. Se
tion 6.3.2 [Key signature℄, page 85 gives a general introdu
tion of the use of keysignatures.Program referen
e: KeySignature.Examples: `input/test/an
ient-a

identals.ly'.7.6.3 An
ient restsUse the style property of grob Rest to sele
t an
ient rests. Supported styles are 
lassi
al,neomensural, and mensural. 
lassi
al di�ers from the default style only in that the quarterrest looks like a horizontally mirrored 8th rest. The neomensural style suits well for, e.g.,the in
ipit of a trans
ribed mensural pie
e of musi
. The mensural style �nally mimi
s theappearan
e of rests as in histori
 prints of the 16th 
entury.The following example demonstrates the neomensural style\set S
ore.skipBars = ##t\override Rest #'style = #'neomensuralr\longa r\breve r1 r2 r4 r8 r16
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»º ¾½¼ ¿ À� �There are no 32th and 64th rests spe
i�
ally for the mensural or neo-mensural style. Instead,the rests from the default style will be taken. See `input/test/rests.ly' for a 
hart of allrests.There are no rests in Gregorian Chant notation; instead, it uses Se
tion 7.6.9 [Divisiones℄,page 148.See alsoIn this manual: Se
tion 6.1.6 [Rests℄, page 76 gives a general introdu
tion into the use of rests.7.6.4 An
ient 
lefsLilyPond supports a variety of 
lefs, many of them an
ient.The following table shows all an
ient 
lefs that are supported via the \
lef 
ommand. Someof the 
lefs use the same glyph, but di�er only with respe
t to the line they are printed on.In su
h 
ases, a trailing number in the name is used to enumerate these 
lefs. Still, you 
anmanually for
e a 
lef glyph to be typeset on an arbitrary line, as des
ribed in Se
tion 6.3.1 [Clef℄,page 84. The note printed to the right side of ea
h 
lef in the example 
olumn denotes the 
'with respe
t to that 
lef.Des
ription Supported Clefs Examplemodern style mensural C 
lef neomensural-
1, neomensural-
2,neomensural-
3, neomensural-
4 �petru

i style mensural C 
lefs, for useon di�erent sta� lines (the examplesshow the 2nd sta� line C 
lef) petru

i-
1, petru

i-
2,petru

i-
3, petru

i-
4,petru

i-
5 ×petru

i style mensural F 
lef petru

i-f ×

petru

i style mensural G 
lef petru

i-g
×histori
 style mensural C 
lef mensural-
1, mensural-
2,mensural-
3, mensural-
4 ×
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 style mensural F 
lef mensural-f ×
histori
 style mensural G 
lef mensural-g

×Editio Vati
ana style do 
lef vati
ana-do1, vati
ana-do2,vati
ana-do3 ÛûEditio Vati
ana style fa 
lef vati
ana-fa1, vati
ana-fa2 ÛýEditio Medi
aea style do 
lef medi
aea-do1, medi
aea-do2,medi
aea-do3 õEditio Medi
aea style fa 
lef medi
aea-fa1, medi
aea-fa2 õhistori
 style hufnagel do 
lef hufnagel-do1, hufnagel-do2,hufnagel-do3 øhistori
 style hufnagel fa 
lef hufnagel-fa1, hufnagel-fa2 ø
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 style hufnagel 
ombined do/fa
lef hufnagel-do-fa øModern style means \as is typeset in 
ontemporary editions of trans
ribed mensural musi
".Petru

i style means \inspired by printings published by the famous engraver Petru

i (1466-1539)".Histori
 style means \as was typeset or written in histori
 editions (other than those ofPetru

i)".Editio XXX style means \as is/was printed in Editio XXX".Petru

i used C 
lefs with di�erently balan
ed left-side verti
al beams, depending on whi
hsta� line it is printed.See alsoIn this manual: see Se
tion 6.3.1 [Clef℄, page 84.BugsThe mensural g 
lef is mapped to the Petru

i g 
lef.7.6.5 An
ient 
agsUse the flag-style property of grob Stem to sele
t an
ient 
ags. Besides the default 
agstyle, only the mensural style is supported\override Stem #'flag-style = #'mensural\override Stem #'thi
kness = #1.0\override NoteHead #'style = #'mensural\autoBeamOff
'8 d'8 e'8 f'8 
'16 d'16 e'16 f'16 
'32 d'32 e'32 f'32 s8
''8 d''8 e''8 f''8 
''16 d''16 e''16 f''16 
''32 d''32 e''32 f''32
×× ×××××× ××××� �

× ××××××2 � ×××××

Note that the innermost 
are of ea
h mensural 
ag always is verti
ally aligned with a sta�line.There is no parti
ular 
ag style for neo-mensural notation. Hen
e, when typesetting thein
ipit of a trans
ribed pie
e of mensural musi
, the default 
ag style should be used. There areno 
ags in Gregorian Chant notation.
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hment of an
ient 
ags to stems is slightly o� due to a 
hange in early 2.3.x.Verti
ally aligning ea
h 
ag with a sta� line assumes that stems always end either exa
tlyon or exa
tly in the middle between two sta� lines. This may not always be true when usingadvan
ed layout features of 
lassi
al notation (whi
h however are typi
ally out of s
ope formensural notation).7.6.6 An
ient time signaturesThere is limited support for mensural time signatures. The glyphs are hard-wired to parti
ulartime fra
tions. In other words, to get a parti
ular mensural signature glyph with the \time n/m
ommand, n and m have to be 
hosen a

ording to the following table
       

\time 4/4

       

\time 2/2

       

\time 6/4

       

\time 6/8

       

\time 3/2

       

\time 3/4

       

\time 9/4

       

\time 9/8

       

\time 4/8

       

\time 2/4Use the style property of grob TimeSignature to sele
t an
ient time signatures. Supportedstyles are neomensural and mensural. The above table uses the neomensural style. This styleis appropriate for the in
ipit of trans
riptions of mensural pie
es. The mensural style mimi
sthe look of histori
al printings of the 16th 
entury.The following examples show the di�eren
es in style,d e f a u l t
�

n u m b e r e d
2
2 �

n e o m e n s u r a l
�

m e n s u r a l
�� � 2

s i n g l e � d i g i t
�2

5 �See alsoThis manual: Se
tion 6.3.3 [Time signature℄, page 86 gives a general introdu
tion to the use oftime signatures.
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hange with the time signature. For example, the ratio of 1brevis = 3 semibrevis (tempus perfe
tum) must be made by hand, by settingbreveTP = #(ly:make-duration -1 0 3 2)...{ 
\breveTP f1 }This sets breveTP to 3/2 times 2 = 3 times a whole note.The old6/8alt symbol (an alternate symbol for 6/8) is not addressable with \time. Use a\markup instead7.6.7 An
ient arti
ulationsIn addition to the standard arti
ulation signs des
ribed in se
tion Se
tion 6.5.1 [Arti
ulations℄,page 98, arti
ulation signs for an
ient notation are provided. These are spe
i�
ally designed foruse with notation in Editio Vati
ana style.\in
lude "gregorian-init.ly"\s
ore {\
ontext Vati
anaVoi
e {\override Staff.StaffSymbol #'
olor = #red\override Staff.LedgerLineSpanner #'
olor = #red\override TextS
ript #'font-family = #'typewriter\override TextS
ript #'font-shape = #'upright\override S
ript #'padding = #-0.1a4\i
tus_"i
tus" s1a4\
ir
ulus_"
ir
ulus" s1a4\semi
ir
ulus_"semi
ir
ulus" s1 sa4\a

entus_"a

entus" s1\[ a4_"episem" \episemInitium \pes b \flexa a \episemFinis \℄}}
i c t u sÛ c i r c u l u sÛ s e m i c i r c u l u sÛ e p i s e mÛa c c e n t u sÛ ÛÛû

BugsSome arti
ulations are verti
ally pla
ed too 
losely to the 
orrepsonding note heads.7.6.8 CustodesA 
ustos (plural: 
ustodes; Latin word for `guard') is a symbol that appears at the end of asta�. It anti
ipates the pit
h of the �rst note(s) of the following line thus helping the performerto manage line breaks during performan
e.Custodes were frequently used in musi
 notation until the 17th 
entury. Nowadays, theyhave survived only in a few parti
ular forms of musi
al notation su
h as 
ontemporary editionsof Gregorian 
hant like the editio vati
ana. There are di�erent 
ustos glyphs used in di�erent
avors of notational style.For typesetting 
ustodes, just put a Custos_engraver into the Staff 
ontext when de
laringthe \layout blo
k, as shown in the following example
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ontext {\Staff\
onsists Custos_engraverCustos \override #'style = #'mensural}}The result looks like this
�� �

�2 �The 
ustos glyph is sele
ted by the style property. The styles supported are vati
ana,medi
aea, hufnagel, and mensural. They are demonstrated in the following fragment
 

m e n s u r a l
 

h u f n a g e l
 

m e d i c a e a
 

v a t i c a n aSee alsoProgram referen
e: Custos.Examples: `input/regression/
ustos.ly'.7.6.9 DivisionesA divisio (plural: divisiones; Latin word for `division') is a sta� 
ontext symbol that is used tostru
ture Gregorian musi
 into phrases and se
tions. The musi
al meaning of divisio minima,divisio maior, and divisio maxima 
an be 
hara
terized as short, medium, and long pause,somewhat like the breathmarks from Se
tion 6.5.4 [Breath marks℄, page 103. The �nalis sign notonly marks the end of a 
hant, but is also frequently used within a single antiphonal/responsorial
hant to mark the end of ea
h se
tion.To use divisiones, in
lude the �le `gregorian-init.ly'. It 
ontains de�nitions that you 
anapply by just inserting \divisioMinima, \divisioMaior, \divisioMaxima, and \finalis atproper pla
es in the input. Some editions use virgula or 
aesura instead of divisio minima.Therefore, `gregorian-init.ly' also de�nes \virgula and \
aesura
Û Û

divisio minima

ÛÛ Û
divisio maior

ÛÛ
divisio maxima

ÛÛû

Û Û
finalis

ÛÛ ÛÛj Û
virgula

ÛÛ ÛÛl Û
caesura

4 û



Chapter 7: Instrument-spe
i�
 notation 149Prede�ned 
ommands\virgula, \
aesura, \divisioMinima, \divisioMaior, \divisioMaxima, \finalis.See alsoIn this manual: Se
tion 6.5.4 [Breath marks℄, page 103.Program referen
e: BreathingSign.Examples: `input/test/divisiones.ly'.7.6.10 LigaturesA ligature is a graphi
al symbol that represents at least two distin
t notes. Ligatures originallyappeared in the manus
ripts of Gregorian 
hant notation to denote as
ending or des
endingsequen
es of notes.Ligatures are entered by en
losing them in \[ and \℄. Some ligature styles may need addi-tional input syntax spe
i�
 for this parti
ular type of ligature. By default, the LigatureBra
ketengraver just puts a square bra
ket above the ligature\transpose 
 
' {\[ g 
 a f d' \℄a g f\[ e f a g \℄}
� � � � � � � � �� � �� �To sele
t a spe
i�
 style of ligatures, a proper ligature engraver has to be added to the Voi
e
ontext, as explained in the following subse
tions. Only white mensural ligatures are supportedwith 
ertain limitations.BugsLigatures need spe
ial spa
ing that has not yet been implemented. As a result, there is toomu
h spa
e between ligatures most of the time, and line breaking often is unsatisfa
tory. Also,lyri
s do not 
orre
tly align with ligatures.A

identals must not be printed within a ligature, but instead need to be 
olle
ted andprinted in front of it.Augmentum dots within ligatures are not handled 
orre
tly.The syntax still uses the depre
ated in�x style \[ musi
 expr \℄. For 
onsisten
y reasons, itwill eventually be 
hanged to post�x style note\[ ... note\℄. Alternatively, the �le `gregorian-init.ly' 
an be in
luded; it provides a s
heme fun
tion\ligature musi
 exprwith the same e�e
t and is believed to be stable.7.6.10.1 White mensural ligaturesThere is limited support for white mensural ligatures.To engrave white mensural ligatures, in the layout blo
k put the Mensural_ligature_engraver into the Voi
e 
ontext, and remove the Ligature_bra
ket_engraver, like this
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ontext {\Voi
e\remove Ligature_bra
ket_engraver\
onsists Mensural_ligature_engraver}}There is no additional input language to des
ribe the shape of a white mensural ligature.The shape is rather determined solely from the pit
h and duration of the en
losed notes. Whilethis approa
h may take a new user a while to get a

ustomed to, it has the great advantagethat the full musi
al information of the ligature is known internally. This is not only requiredfor 
orre
t MIDI output, but also allows for automati
 trans
ription of the ligatures.For example,\set S
ore.timing = ##f\set S
ore.defaultBarType = "empty"\override NoteHead #'style = #'neomensural\override Staff.TimeSignature #'style = #'neomensural\
lef "petru

i-g"\[ 
'\maxima g \℄s4\[ d\longa 
\breve f e d \℄s4\[ 
'\maxima d'\longa \℄s4\[ e'1 a g\breve \℄
ÌÌ ÔÔÔ ÌÓ ÔWithout repla
ing Ligature_bra
ket_engraver with Mensural_ligature_engraver, thesame musi
 trans
ribes to the following

ÊÊ Ë Ì Ì Ì Ì Ê Ë Î Î ÌBugsThe invisible rests (s4) in the example are used to 
ompensate for the poor horizontal spa
ing.7.6.10.2 Gregorian square neumes ligaturesThere is limited support for Gregorian square neumes notation (following the style of the EditioVati
ana). Core ligatures 
an already be typeset, but essential issues for serious typesetting arestill la
king, su
h as (among others) horizontal alignment of multiple ligatures, lyri
s alignmentand proper handling of a

identals.The following table 
ontains the extended neumes table of the 2nd volume of the AntiphonaleRomanum (Liber Hymnarius), published 1983 by the monks of Solesmes.
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tae FiguraeLiques
entesAu
tae FiguraeLiques
entesDeminutae1. Pun
tum
Û ßa b î ïc d ð e í f

2. Virga
Û g

3. Apostropha vel Stropha
ñ h ò i

4. Oris
us
ó j

5. Clivis vel Flexa
ÛÛ k Ûï Ûl î m ëè n

6. Podatus vel Pes
âà o Ûï Ûp î q äæ r

7. Pes Quassus
óÛ s óï t
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âì u ïì v

9. Podatus Initio Debilis
èÛ w èï x

10. Tor
ulus
ÛÛÛ y ÛÛ ï z êÛ è A

11. Tor
ulus Initio Debilis
Ûè Û B Ûè ï C êè è D

12. Porre
tus
â E ïF G

13. Clima
us
Û ßßH ßÛ ð I ßÛ í J

14. S
andi
us
ãáÛ K ÛÛ ï L Ûçå M

15. Sali
us
óÛ Û N óÛ ï O
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ññ ñ P

Unlike most other neumes notation systems, the input language for neumes does not re
e
tthe typographi
al appearan
e, but is designed to fo
us on musi
al meaning. For example, \[ a\pes b \flexa g \℄ produ
es a Tor
ulus 
onsisting of three Pun
tum heads, while \[ a \flexag \pes b \℄ produ
es a Porre
tus with a 
urved 
exa shape and only a single Pun
tum head.There is no 
ommand to expli
itly typeset the 
urved 
exa shape; the de
ision of when to typeseta 
urved 
exa shape is based on the musi
al input. The idea of this approa
h is to separate themusi
al aspe
ts of the input from the notation style of the output. This way, the same input
an be reused to typeset the same musi
 in a di�erent style of Gregorian 
hant notation.The following table shows the 
ode fragments that produ
e the ligatures in the above neumestable. The letter in the �rst 
olumn in ea
h line of the below table indi
ates to whi
h ligature inthe above table it refers. The se
ond 
olumn gives the name of the ligature. The third 
olumnshows the 
ode fragment that produ
es this ligature, using g, a, and b as example pit
hes.# Name Input Languagea Pun
tum \[ b \℄b Pun
tum In
linatum \[ \in
linatum b \℄
 Pun
tum Au
tumAs
endens \[ \au
tum \as
endens b \℄d Pun
tum Au
tumDes
endens \[ \au
tum \des
endens b \℄e Pun
tum In
linatumAu
tum \[ \in
linatum \au
tum b \℄f Pun
tum In
linatumParvum \[ \in
linatum \deminutum b \℄g Virga \[ \virga b \℄h Stropha \[ \stropha b \℄i Stropha Au
ta \[ \stropha \au
tum b \℄j Oris
us \[ \oris
us b \℄k Clivis vel Flexa \[ b \flexa g \℄l Clivis Au
taDes
endens \[ b \flexa \au
tum \des
endens g \℄m Clivis Au
taAs
endens \[ b \flexa \au
tum \as
endens g \℄n Cephali
us \[ b \flexa \deminutum g \℄o Podatus vel Pes \[ g \pes b \℄
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tusDes
endens \[ g \pes \au
tum \des
endens b \℄q Pes Au
tusAs
endens \[ g \pes \au
tum \as
endens b \℄r Epiphonus \[ g \pes \deminutum b \℄s Pes Quassus \[ \oris
us g \pes \virga b \℄t Pes QuassusAu
tus Des
endens \[ \oris
us g \pes \au
tum \des
endens b \℄u Quilisma Pes \[ \quilisma g \pes b \℄v Quilisma PesAu
tus Des
endens \[ \quilisma g \pes \au
tum \des
endens b \℄w Pes Initio Debilis \[ \deminutum g \pes b \℄x Pes Au
tus Des
endensInitio Debilis \[ \deminutum g \pes \au
tum \des
endens b \℄y Tor
ulus \[ a \pes b \flexa g \℄z Tor
ulus Au
tusDes
endens \[ a \pes b \flexa \au
tum \des
endens g \℄A Tor
ulus Deminutus \[ a \pes b \flexa \deminutum g \℄B Tor
ulus Initio Debilis \[ \deminutum a \pes b \flexa g \℄C Tor
ulus Au
tusDes
endens Initio Debilis \[ \deminutum a \pes b \flexa \au
tum \des
endens g \℄D Tor
ulus DeminutusInitio Debilis \[ \deminutum a \pes b \flexa \deminutum g \℄E Porre
tus \[ a \flexa g \pes b \℄F Porre
tus Au
tusDes
endens \[ a \flexa g \pes \au
tum \des
endens b \℄G Porre
tus Deminutus \[ a \flexa g \pes \deminutum b \℄H Clima
us \[ \virga b \in
linatum a \in
linatum g \℄I Clima
us Au
tus \[ \virga b \in
linatum a \in
linatum \au
tum g \℄J Clima
us Deminutus \[ \virga b \in
linatum a \in
linatum \deminutum g \℄K S
andi
us \[ g \pes a \virga b \℄L S
andi
us Au
tusDes
endens \[ g \pes a \pes \au
tum \des
endens b \℄M S
andi
us Deminutus \[ g \pes a \pes \deminutum b \℄N Sali
us \[ g \oris
us a \pes \virga b \℄
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us Au
tus Des
endens \[ g \oris
us a \pes \au
tum \des
endens b \℄P Trigonus \[ \stropha b \stropha b \stropha a \℄Prede�ned 
ommandsThe following head pre�xes are supported\virga, \stropha, \in
linatum, \au
tum, \des
endens, \as
endens, \oris
us,\quilisma, \deminutum.Head pre�xes 
an be a

umulated, though restri
tions apply. For example, either\des
endens or \as
endens 
an be applied to a head, but not both to the same head.Two adja
ent heads 
an be tied together with the \pes and \flexa in�x 
ommands for arising and falling line of melody, respe
tively.7.6.11 Gregorian Chant 
ontextsThe prede�ned Vati
anaVoi
eContext and Vati
anaStaffContext 
an be used to engravea pie
e of Gregorian Chant in the style of the Editio Vati
ana. These 
ontexts initialize allrelevant 
ontext properties and grob properties to proper values, so you 
an immediately goahead entering the 
hant, as the following ex
erpt demonstrates\in
lude "gregorian-init.ly"\s
ore {<<\
ontext Vati
anaVoi
e = "
antus" {\override Staff.StaffSymbol #'
olor = #red\override Staff.LedgerLineSpanner #'
olor = #red\override S
ore.BarNumber #'transparent = ##t {\[ 
'\melisma 
' \flexa a \℄\[ a \flexa \deminutum g\melismaEnd \℄f \divisioMinima\[ f\melisma \pes a 
' 
' \pes d'\melismaEnd \℄
' \divisioMinima \break\[ 
'\melisma 
' \flexa a \℄\[ a \flexa \deminutum g\melismaEnd \℄ f \divisioMinima}}\lyri
sto "
antus" \new Lyri
s {San- 
tus, San- 
tus, San- 
tus}>>}
San-

Û ëÛÛ é
San-

à
ctus,

Û
ctus,

ÛãáÛâû

San-

Û ëÛÛ
ctus

Ûéû
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ontextsThe prede�ned MensuralVoi
eContext and MensuralStaffContext 
an be used to engravea pie
e in mensural style. These 
ontexts initialize all relevant 
ontext properties and grobproperties to proper values, so you 
an immediately go ahead entering the 
hant, as the followingex
erpt demonstrates\s
ore {<<\
ontext MensuralVoi
e = "dis
antus" \transpose 
 
' {\override S
ore.BarNumber #'transparent = ##t {
'1\melisma bes a g\melismaEndf\breve\[ f1\melisma a 
'\breve d'\melismaEnd \℄
'\longa
'\breve\melisma a1 g1\melismaEndfis\longa^\signum
ongruentiae}}\lyri
sto "dis
antus" \new Lyri
s {San -- 
tus, San -- 
tus, San -- 
tus}>>}
Ø

San

Ø
ctus,

ÔØØ

Ô ÔÔ
San

Ô
ctus,

Ó

San

Ô ØØ
ctus

Ó7.6.13 Figured bassLilyPond has limited support for �gured bass<<\
ontext Voi
e { \
lef bass dis4 
 d ais g fis}\
ontext FiguredBass \figuremode {< 6 >4 < 7 >8 < 6+ [_!℄ >< 6 >4 <6 5 [3+℄ >< _ >4 < 6 >4
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�
6

�
7

�
6 �
�
6

�
6
5

3 �

�� ��
6

��� �

The support for �gured bass 
onsists of two parts: there is an input mode, introdu
edby \figuremode, where you 
an enter bass �gures as numbers, and there is a 
ontext 
alledFiguredBass that takes 
are of making BassFigure obje
ts.In �gures input mode, a group of bass �gures is delimited by < and >. The duration is enteredafter the ><4 6>
4
6A

identals are added when you append -, !, and + to the numbers<4- 6+ 7!>
4 �6
�7 �Spa
es or dashes may be inserted by using _. Bra
kets are introdu
ed with [ and ℄. You
an also in
lude text strings and text markups, see Se
tion 8.1.7 [Overview of text markup
ommands℄, page 164.< [4 6℄ 8 [_! 12℄ > < 5 \markup { + \number 6 } >

4
6
8

�12

5
+ 6Although the support for �gured bass may super�
ially resemble 
hord support, it worksmu
h simpler. The \figuremode mode simply stores the numbers and FiguredBass 
ontextprints them as entered. There is no 
onversion to pit
hes and no realizations of the bass areplayed in the MIDI �le.Internally, the 
ode produ
es markup texts. You 
an use any of the markup text properties tooverride formatting. For example, the verti
al spa
ing of the �gures may be set with baseline-skip.See alsoProgram referen
e: BassFigure obje
t, FiguredBass 
ontext.BugsSlash notation for alterations is not supported.
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i�
 notationThis se
tion in
ludes extra information for writing for instruments.7.7.1 Arti�
ial harmoni
s (strings)Arti�
ial harmoni
s are notated with a di�erent notehead style. They are entered by markingthe harmoni
 pit
h with \harmoni
.<
 g'\harmoni
>4
Í�� �
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ed notation 1598 Advan
ed notationThis 
hapter deals with rarely-used and advan
ed notation.8.1 TextThis se
tion explains how to in
lude text (with various formatting) in your s
ores.8.1.1 Text s
riptsIt is possible to pla
e arbitrary strings of text or Se
tion 8.1.4 [Text markup℄, page 161 aboveor below notes by using a string 
^"text". By default, these indi
ations do not in
uen
e thenote spa
ing, but by using the 
ommand \fatText, the widths will be taken into a

ount
4^"longtext" \fatText 
4_"longlongtext" 
4
longtext

� �
longlongtext

�� �More 
omplex formatting may also be added to a note by using the markup 
ommand,
'4^\markup { bla \bold bla }
bla bla

�� �The \markup is des
ribed in more detail in Se
tion 8.1.4 [Text markup℄, page 161.Prede�ned 
ommands\fatText, \emptyText.See alsoIn this manual: Se
tion 8.1.4 [Text markup℄, page 161.Program referen
e: TextS
ript.8.1.2 Text spannersSome performan
e indi
ations, e.g., rallentando or a

elerando, are written as text and areextended over many measures with dotted lines. Su
h texts are 
reated using text spanners;atta
h \startTextSpan and \stopTextSpan to the �rst and last notes of the spanner.The string to be printed, as well as the style, is set through obje
t properties
1\textSpannerDown\override TextSpanner #'edge-text = #'("rall " . "")
2\startTextSpan b 
\stopTextSpan a
� �

rall 
� � �� �
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ed notation 160Prede�ned 
ommandstextSpannerUp, textSpannerDown, textSpannerNeutral.See alsoProgram referen
e: TextSpanner.Examples: `input/regression/text-spanner.ly'.8.1.3 Text marksThe \mark 
ommand is primarily used for Se
tion 8.2.3 [Rehearsal marks℄, page 174, but it 
analso be used to put signs like 
oda, segno, and fermata on a bar line. Use \markup to a

ess theappropriate symbol
1 \mark \markup { \musi
glyph #"s
ripts.ufermata" }
1
� H�� �\mark is only typeset above the top stave of the s
ore. If you spe
ify the \mark 
ommand at abar line, the resulting mark is pla
ed above the bar line. If you spe
ify it in the middle of a bar,the resulting mark is positioned between notes. If it is spe
i�ed before the beginning of a s
oreline, it is pla
ed before the �rst note of the line. Finally, if the mark o

urs at a line break, themark will be printed at the beginning of the next line. If there is no next line, then the markwill not be printed at all.Commonly tweaked propertiesTo print the mark at the end of the 
urrent line, use\override S
ore.RehearsalMark#'break-visibility = #begin-of-line-invisible\mark is often useful for adding text to the end of bar. In su
h 
ases, 
hanging the #'self-alignment is very useful\override S
ore.RehearsalMark#'break-visibility = #begin-of-line-invisible
1 
 
 
4 
 
 
\on
e \override S
ore.RehearsalMark #'self-alignment-X = #right\mark "D.S. al Fine "

�� �� � � �� � D.S. al Fine 

See alsoProgram referen
e: RehearsalMark.
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ed notation 1618.1.4 Text markupUse \markup to typeset text. Commands are entered with the ba
kslash \.
1^\markup { hello }
1_\markup { hi there }
1^\markup { hi \bold there, is \itali
 anyone home? }
�

hi there

�
hello hi there, is anyone home?

�� �See Se
tion 8.1.7 [Overview of text markup 
ommands℄, page 164 for a list of all 
ommands.\markup is primarily used for TextS
ripts, but it 
an also be used anywhere text is 
alledin lilypond\header{ title = \markup{ \bold { foo \itali
 { bar! } } } }\s
ore{\relative 
'' {\override S
ore.RehearsalMark#'break-visibility = #begin-of-line-invisible\override S
ore.RehearsalMark #'self-alignment-X = #right\set Staff.instrument = \markup{ \
olumn{ Alto solo } }
2^\markup{ don't be \flat }b2a2\mark \markup{ \large \bold Fine }r2\bar "||"}\addlyri
s { bar, foo \markup{ \itali
 bar! } }}
foobar!

don't be �
bar,

�
foo

�
bar!

� Fine �� �
solo
Alto

The markup in the example demonstrates font swit
hing 
ommands. The 
ommand \boldand \itali
 apply to the �rst following word only; to apply a 
ommand to more than one word,en
lose the words with bra
es,\markup { \bold { hi there } }For 
larity, you 
an also do this for single arguments, e.g.,\markup { is \itali
 { anyone } home }In markup mode you 
an 
ompose expressions, similar to mathemati
al expressions, XMLdo
uments, and musi
 expressions. You 
an sta
k expressions grouped verti
ally with the 
om-mand \
olumn. Similarly, \
enter-align aligns texts by their 
enter lines:
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1^\markup { \
olumn { a bbbb \line { 
 d } } }
1^\markup { \
enter-align { a bbbb 
 } }
1^\markup { \line { a b 
 } }
c

bbbb

a

�
c d

bbbb

a

�
a b c

�� �Lists with no previous 
ommand are not kept distin
t. The expression\
enter-align { { a b } { 
 d } }is equivalent to\
enter-align { a b 
 d }To keep lists of words distin
t, please use quotes " or the \line 
ommand\fatText
4^\markup{ \
enter-align { on three lines } }
4^\markup{ \
enter-align { "all one line" } }
4^\markup{ \
enter-align { { on three lines } } }
4^\markup{ \
enter-align { \line { on one line } } }
lines

three

on

� � �
all one line

�
lines

three

on

� � on one line

Markups 
an be stored in variables and these variables may be atta
hed to notes, likeallegro = \markup { \bold \large { Allegro } }{ a^\allegro b 
 d }Some obje
ts have alignment pro
edures of their own, whi
h 
an
el out any e�e
ts of align-ments applied to their markup arguments as a whole. For example, the RehearsalMark ishorizontally 
entered, so using \mark \markup { \left-align .. } has no e�e
t.See alsoThis manual: Se
tion 8.1.7 [Overview of text markup 
ommands℄, page 164.Program referen
e: TextS
ript.Init �les: `s
m/new-markup.s
m'.BugsKerning or generation of ligatures is only done when the TEX ba
kend is used. In this 
ase,LilyPond does not a

ount for them so texts will be spa
ed slightly too wide.Syntax errors for markup mode are 
onfusing.
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ed notation 1638.1.5 Text en
odingLilyPond uses the Pango library to format multi-lingual texts, and does not perform any input-en
oding 
onversions. This means that any text, be it title, lyri
 text, or musi
al instru
tion
ontaining non-ASCII 
hara
ters, must be utf-8. Easiest to enter su
h texts is by using aUni
ode-aware editor, and save using utf-8 en
oding. Most popular modern editors have utf-8support, for example, vim, Ema
s, jEdit, and GEdit do.Depending on the fonts installed, the following fragment shows Hebrew and Cyrilli
 lyri
s,
� дюля����

à

� � � � � 	 
Жълтата��

vo

� � � � �
cê

� � � � � �беше����

uma

� � �  !щастлива,�����

�� �

can

& ' ( ) * +че���
�

ção

. / 0 1 2 3пухът,����

�

legal

7 8 9 : ; < =който����

�
3 �

The TEX ba
kend does not handle en
oding spe
ially at all. Strings in the input are put inthe output as-is. Extents of text items in the TEX ba
kend, are determined by reading a �le
reated via the `texstr' ba
kend,lilypond -b texstr input/les-nereides.lylatex les-nereides.texstrThe last 
ommand produ
es `les-nereides.textmetri
s', whi
h is read when you exe
utelilypond -b tex input/les-nereides.lyBoth `les-nereides.texstr' and `les-nereides.tex' need suitable LaTeX wrappers toload appropriate LaTEX pa
kages for interpreting non-ASCII strings.See also`input/regression/utf-8.ly'8.1.6 Nested s
oresIt is possible to nest musi
 inside markups, by adding a \s
ore blo
k to a markup expression.Su
h a s
ore must 
ontain a \layout blo
k.\relative {
4 d^\markup {\s
ore {\relative { 
4 d e f }\layout { }
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� � �

� � � �� �
�� �8.1.7 Overview of text markup 
ommandsThe following 
ommands 
an all be used inside \markup { }.\beam width (number) slope (number) thi
kness (number)Create a beam with the spe
i�ed parameters.\bigger arg (markup)In
rease the font size relative to 
urrent setting\bold arg (markup)Swit
h to bold font-series\box arg (markup)Draw a box round arg. Looks at thi
kness, box-padding and font-size propertiesto determine line thi
kness and padding around the markup.\bra
ket arg (markup)Draw verti
al bra
kets around arg.\bra
keted-y-
olumn indi
es (list) args (list of markups)Make a 
olumn of the markups in args, putting bra
kets around the elements markedin indi
es, whi
h is a list of numbers.\
aps arg (markup)Set font-shape to 
aps.\
enter-align args (list of markups)Put args in a 
entered 
olumn.\
har num (integer)Produ
e a single 
hara
ter, e.g. \
har #65 produ
es the letter 'A'.\
ir
le arg (markup)Draw a 
ir
le around arg. Use thi
kness, 
ir
le-padding and font-size prop-erties to determine line thi
kness and padding around the markup.\
olumn args (list of markups)Sta
k the markups in args verti
ally. The property baseline-skip determines thespa
e between ea
h markup in args.\
ombine m1 (markup) m2 (markup)Print two markups on top of ea
h other.\dir-
olumn args (list of markups)Make a 
olumn of args, going up or down, depending on the setting of the#'dire
tion layout property.
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ed notation 165\doubleflatDraw a double 
at symbol.\doublesharpDraw a double sharp symbol.\draw-
ir
le radius (number) thi
kness (number) �ll (boolean)A 
ir
le of radius radius, thi
kness thi
kness and optionally �lled.\dynami
 arg (markup)Use the dynami
 font. This font only 
ontains s, f, m, z, p, and r. When produ
ingphrases, like \pi�u f", the normal words (like \pi�u") should be done in a di�erentfont. The re
ommend font for this is bold and itali
\en
oded-simple sym (symbol) str (string)A text string, en
oded with en
oding sym. See user manual, Text en
oding formore information.\epsfile �le-name (string)Inline an EPS image. The image is s
aled su
h that 10 PS units is one sta�-spa
e.\fill-line markups (list of markups)Put markups in a horizontal line of width line-width. The markups arespa
ed/
ushed to �ll the entire line. If there are no arguments, return an emptysten
il.\filled-box xext (pair of numbers) yext (pair of numbers) blot (number)Draw a box with rounded 
orners of dimensions xext and yext.\finger arg (markup)Set the argument as small numbers.\flat Draw a 
at symbol.\fontsize in
rement (number) arg (markup)Add in
rement to the font-size. Adjust baseline skip a

ordingly.\fontsize mag (number) arg (markup)Set the relative font size, e.g.A \fontsize #2 { B C } DThis will enlarge the B and the C by two steps.\fra
tion arg1 (markup) arg2 (markup)Make a fra
tion of two markups.\fret-diagram de�nition-string (string)Example\markup \fret-diagram #"s:0.75;6-x;5-x;4-o;3-2;2-3;1-2;"for fret spa
ing 3/4 of sta� spa
e, D 
hord diagramSyntax rules for de�nition-string :� Diagram items are separated by semi
olons.� Possible items:� s:number { set the fret spa
ing of the diagram (in sta� spa
es). Default 1� t:number { set the line thi
kness (in sta� spa
es). Default 0.05� h:number { set the height of the diagram in frets. Default 4� w:number { set the width of the diagram in strings. Default 6
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ed notation 166� f:number { set �ngering label type (0 = none, 1 = in 
ir
le on string, 2 =below string) Default 0� d:number { set radius of dot, in terms of fret spa
ing. Default 0.25� p:number { set the position of the dot in the fret spa
e. 0.5 is 
entered; 1is on lower fret bar, 0 is on upper fret bar. Default 0.6� 
:string1-string2-fret { in
lude a barre mark from string1 to string2 on fret� string-fret { pla
e a dot on string at fret. If fret is o, string is identi�ed asopen. If fret is x, string is identi�ed as muted.� string-fret-�ngering { pla
e a dot on string at fret, and label with �ngeringas de�ned by f: 
ode.� Note: There is no limit to the number of fret indi
ations per string.\fret-diagram-terse de�nition-string (string)Make a fret diagram markup using terse string-based syntax.Example\markup \fret-diagram-terse #"x;x;o;2;3;2;"for a D 
hord diagram.Syntax rules for de�nition-string :� Strings are terminated by semi
olons; the number of semi
olons is the numberof strings in the diagram.� Mute strings are indi
ated by "x".� Open strings are indi
ated by "o".� A number indi
ates a fret indi
ation at that fret.� If there are multiple fret indi
ators desired on a string, they should be separatedby spa
es.� Fingerings are given by following the fret number with a "-", followed by the�nger indi
ator, e.g. 3-2 for playing the third fret with the se
ond �nger.� Where a barre indi
ator is desired, follow the fret (or �ngering) symbol with"-(" to start a barre and "-)" to end the barre.\fret-diagram-verbose marking-list (list)Make a fret diagram 
ontaining the symbols indi
ated in marking-listFor example,\markup \fret-diagram #'((mute 6) (mute 5) (open 4)(pla
e-fret 3 2) (pla
e-fret 2 3) (pla
e-fret 1 2))will produ
e a standard D 
hord diagram without �ngering indi
ations.Possible elements in marking-list:(mute string-number)Pla
e a small 'x' at the top of string string-number(open string-number)Pla
e a small 'o' at the top of string string-number(barre start-string end-string fret-number)Pla
e a barre indi
ator (mu
h like a tie) from string start-stringto stringend-string at fret fret-number(pla
e-fret string-number fret-number �nger-value)Pla
e a fret playing indi
ation on string string-number at fret fret-number with an optional �ngering label �nger-value. By default, the
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ed notation 167fret playing indi
ator is a solid dot. This 
an be 
hanged by settingthe value of the variable dot-
olor. If the �nger part of the pla
e-fretelement is present, �nger-value will be displayed a

ording to the set-ting of the variable �nger-
ode. There is no limit to the number of fretindi
ations per string.\fromproperty symbol (symbol)Read the symbol from property settings, and produ
e a sten
il from the markup
ontained within. If symbol is not de�ned, it returns an empty markup\general-align axis (integer) dir (number) arg (markup)Align arg in axis dire
tion to the dir side.\halign dir (number) arg (markup)Set horizontal alignment. If dir is -1, then it is left-aligned, while +1 is right. Valuesin between interpolate alignment a

ordingly.\hbra
ket arg (markup)Draw horizontal bra
kets around arg.\h
enter arg (markup)Align arg to its X 
enter.\hspa
e amount (number)This produ
es a invisible obje
t taking horizontal spa
e.\markup { A \hspa
e #2.0 B }will put extra spa
e between A and B, on top of the spa
e that is normally insertedbefore elements on a line.\huge arg (markup)Set font size to +2.\itali
 arg (markup)Use itali
 font-shape for arg.\large arg (markup)Set font size to +1.\left-align arg (markup)Align arg on its left edge.\line args (list of markups)Put args in a horizontal line. The property word-spa
e determines the spa
e be-tween ea
h markup in args.\lookup glyph-name (string)Lookup a glyph by name.\lower amount (number) arg (markup)Lower arg, by the distan
e amount. A negative amount indi
ates raising, see alsoaise.\magnify sz (number) arg (markup)Set the font magni�
ation for the its argument. In the following example, the middleA will be 10% larger:A \magnify #1.1 { A } ANote: magni�
ation only works if a font-name is expli
itly sele
ted. Use \fontsizeotherwise.
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ed notation 168\markalphabet num (integer)Make a markup letter for num. The letters start with A to Z and 
ontinues withdouble letters.\markletter num (integer)Make a markup letter for num. The letters start with A to Z (skipping I), and
ontinues with double letters.\musi
glyph glyph-name (string)This is 
onverted to a musi
al symbol, e.g. \musi
glyph #"a

identals.0" willsele
t the natural sign from the musi
 font. See user manual, The Feta font for a
omplete listing of the possible glyphs.\natural Draw a natural symbol.\normal-size-sub arg (markup)Set arg in subs
ript, in a normal font size.\normal-size-super arg (markup)Set arg in supers
ript with a normal font size.\normalsize arg (markup)Set font size to default.\note-by-number log (number) dot-
ount (number) dir (number)Constru
t a note symbol, with stem. By using fra
tional values for dir, you 
anobtain longer or shorter stems.\note duration (string) dir (number)This produ
es a note with a stem pointing in dir dire
tion, with the duration for thenote head type and augmentation dots. For example, \note #"4." #-0.75 
reatesa dotted quarter note, with a shortened down stem.\number arg (markup)Set font family to number, whi
h yields the font used for time signatures and �nger-ings. This font only 
ontains numbers and some pun
tuation. It doesn't have anyletters.\on-the-fly pro
edure (symbol) arg (markup)Apply the pro
edure markup 
ommand to arg. pro
edure should take a singleargument.\override new-prop (pair) arg (markup)Add the �rst argument in to the property list. Properties may be any sort ofproperty supported by font-interfa
e and text-interfa
e, for example\override #'(font-family . married) "bla"\posts
ript str (string)This inserts str dire
tly into the output as a PostS
ript 
ommand string. Due tote
hni
alities of the output ba
kends, di�erent s
ales should be used for the TEXand PostS
ript ba
kend, sele
ted with -f.For the TeX ba
kend, the following string prints a rotated text0 0 moveto /e
rm10 findfont1.75 s
alefont setfont 90 rotate (hello) showThe magi
al 
onstant 1.75 s
ales from LilyPond units (sta� spa
es) to TeX dimen-sions.For the posts
ript ba
kend, use the following
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ed notation 169gsave /e
rm10 findfont10.0 output-s
ale divs
alefont setfont 90 rotate (hello) show grestore\raise amount (number) arg (markup)Raise arg, by the distan
e amount. A negative amount indi
ates lowering, see also\lower.
1^\markup { C \small \raise #1.0 \bold { "9/7+" }}
C 9/7+

�� �The argument to \raise is the verti
al displa
ement amount, measured in (global)sta� spa
es. \raise and \super raise obje
ts in relation to their surroundingmarkups.If the text obje
t itself is positioned above or below the sta�, then \raise 
annot beused to move it, sin
e the me
hanism that positions it next to the sta� 
an
els anyshift made with \raise. For verti
al positioning, use the padding and/or extra-offset properties.\right-align arg (markup)Align arg on its right edge.\roman arg (markup)Set font family to roman.\sans arg (markup)Swit
h to the sans serif family\s
ore s
ore (unknown)Inline an image of musi
.\semiflat Draw a semi
at.\semisharpDraw a semi sharp symbol.\sesquiflatDraw a 3/2 
at symbol.\sesquisharpDraw a 3/2 sharp symbol.\sharp Draw a sharp symbol.\simple str (string)A simple text string; \markup { foo } is equivalent with \markup { \simple #"foo"}.\small arg (markup)Set font size to -1.\smaller arg (markup)De
rease the font size relative to 
urrent setting
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ed notation 170\sten
il stil (unknown)Sten
il as markup\strut Create a box of the same height as the spa
e in the 
urrent font.\sub arg (markup)Set arg in subs
ript.\super arg (markup)Raising and lowering texts 
an be done with \super and \sub:
1^\markup { E "=" m
 \super "2" }
E = mc

2

�� �\teeny arg (markup)Set font size to -3.\tiny arg (markup)Set font size to -2.\translate o�set (pair of numbers) arg (markup)This translates an obje
t. Its �rst argument is a 
ons of numbersA \translate #(
ons 2 -3) { B C } DThis moves `B C' 2 spa
es to the right, and 3 down, relative to its surroundings.This 
ommand 
annot be used to move isolated s
ripts verti
ally, for the same reasonthat \raise 
annot be used for that.\triangle �lled (boolean)A triangle, �lled or not\typewriter arg (markup)Use font-family typewriter for arg.\upright arg (markup)Set font shape to upright.\v
enter arg (markup)Align arg to its Y 
enter.\whiteout arg (markup)Provide a white underground for arg\with-
olor 
olor (list) arg (markup)Draw arg in 
olor spe
i�ed by 
olor\with-url url (string) arg (markup)Add a link to URL url around arg. This only works in the PDF ba
kend.8.1.8 Font sele
tionBy setting the obje
t properties des
ribed below, you 
an sele
t a font from the pre
on�guredfont families. LilyPond has default support for the feta musi
 fonts. Text fonts are sele
tedthrough Pango/FontCon�g. The serif font defaults to New Century S
hoolbook, the sans andtypewriter to whatever the Pango installation defaults to.
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ed notation 171� font-en
oding is a symbol that sets layout of the glyphs. This should only be set to sele
tdi�erent types of non-text fonts, eg.fetaBra
es for piano sta� bra
es, fetaMusi
 the standard musi
 font, in
luding an
ientglyphs, fetaDynami
 for dynami
 signs and fetaNumber for the number font.� font-family is a symbol indi
ating the general 
lass of the typefa
e. Supported are roman(Computer Modern), sans, and typewriter.� font-shape is a symbol indi
ating the shape of the font. There are typi
ally several fontshapes available for ea
h font family. Choi
es are itali
, 
aps, and upright.� font-series is a symbol indi
ating the series of the font. There are typi
ally several fontseries for ea
h font family and shape. Choi
es are medium and bold.Fonts sele
ted in the way sket
hed above 
ome from a prede�ned style sheet. If you want touse a font from outside the style sheet, then set the font-name property,{ \override Staff.TimeSignature #'font-name = #"Times"\override Staff.TimeSignature #'font-size = #2\time 3/4
'1_\markup {\override #'(font-name . "Vera Bold"){ This text is in Vera Bold }}}
�T h i s t e x t i s i n V e r a B o l d� 43

Any font 
an be used, as long as it is available to Pango/FontCon�g.The size of the font may be set with the font-size property. The resulting size is takenrelative to the text-font-size as de�ned in the \paper blo
k.See alsoInit �les: `ly/de
larations-init.ly' 
ontains hints how new fonts may be added to LilyPond.8.1.9 New dynami
 marksIt is possible to print new dynami
 marks or text that should be aligned with dynami
s. Usemake-dynami
-s
ript to 
reate these marks.sfzp = #(make-dynami
-s
ript "sfzp")\relative 
' {
4 
 
\sfzp 
}
� �

sfzp
� �� �
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ed notation 172It is also possible to print dynami
s in round parenthesis or square bra
kets. These are oftenused for adding editorial dynami
s.rndf = \markup{ \
enter-align {\line { \bold{\itali
 (}\dynami
 f \bold{\itali
 )} }} }boxf = \markup{ \bra
ket { \dynami
 f } }{ 
'1_\rndf 
'1_\boxf }
�

f
�

( f )

� �
8.1.10 Other text markup issuesTo use a normal font within a title, you must de�ne it manually#(def-markup-
ommand (normal-font layout props arg) (markup?)"Swit
h to normal text font"(interpret-markup layout (
ons '((font-series . 'medium) (font-shape . 'upright)) props) arg))\header{title = \markup{ ABCD \normal-font ABCD }}8.2 Preparing partsThis se
tion des
ribes various notation that are useful for preparing individual parts.8.2.1 Multi measure restsMulti-measure rests are entered using `R'. It is spe
i�
ally meant for full bar rests and for enteringparts: the rest 
an expand to �ll a s
ore with rests, or it 
an be printed as a single multi-measurerest. This expansion is 
ontrolled by the property S
ore.skipBars. If this is set to true, emptymeasures will not be expanded, and the appropriate number is added automati
ally\time 4/4 r1 | R1 | R1*2\set S
ore.skipBars = ##t R1*17 R1*4

� �� 17�� � �4The 1 in R1 is similar to the duration notation used for notes. Hen
e, for time signaturesother than 4/4, you must enter other durations. This 
an be done with augmentation dots orfra
tions\set S
ore.skipBars = ##t\time 3/4R2. | R2.*2\time 13/8R1*13/8R1*13/8*12 |\time 10/8 R4*5*4 |
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2� 12

8
13 �

8
10� 4

3 � �4An R spanning a single measure is printed as either a whole rest or a breve, 
entered in themeasure regardless of the time signature.If there are only a few measures of rest, LilyPond prints \
hur
h rests" (a series of re
tangles)in the sta�. To repla
e that with a simple rest, use MultiMeasureRest.expand-limit.\set S
ore.skipBars = ##tR1*2 | R1*5 | R1*9\override MultiMeasureRest #'expand-limit = 1R1*2 | R1*5 | R1*9
29� � �5� � 5� � �2 9

Texts 
an be added to multi-measure rests by using the note-markup syntax Se
tion 8.1.4[Text markup℄, page 161. A variable (\fermataMarkup) is provided for adding fermatas\set S
ore.skipBars = ##t\time 3/4R2.*10^\markup { \itali
 "ad lib." }R2.^\fermataMarkup
� 4

3 � � �10
ad lib. �HIf you want to have text on the left end of a multi-measure rest, atta
h the text to a zero-length skip note, i.e.,s1*0^"Allegro"R1*4See alsoProgram referen
e: MultiMeasureRestMusi
Group, MultiMeasureRest.The layout obje
t MultiMeasureRestNumber is for the default number, andMultiMeasureRestText for user spe
i�ed texts.BugsIt is not possible to use �ngerings (e.g., R1-4) to put numbers over multi-measure rests. Andthe pit
h of multi-measure rests (or sta�-
entered rests) 
an not be in
uen
ed.There is no way to automati
ally 
ondense multiple rests into a single multi-measure rest.Multi-measure rests do not take part in rest 
ollisions.Be 
areful when entering multi-measure rests followed by whole notes. The following willenter two notes lasting four measures ea
hR1*4 
is 
isWhen skipBars is set, the result will look OK, but the bar numbering will be o�.
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ed notation 1748.2.2 Metronome marksMetronome settings 
an be entered as follows\tempo duration = per-minuteIn the MIDI output, they are interpreted as a tempo 
hange. In the layout output, ametronome marking is printed\tempo 8.=120 
''1
�
�
� = 120�� �Commonly tweaked propertiesTo 
hange the tempo in the MIDI output without printing anything, make the metronomemarking invisible\on
e \override S
ore.MetronomeMark #'transparent = ##tTo print other metronome markings, use these markup 
ommands
4^\markup {"("\smaller \general-align #Y #DOWN \note #"16." #1"="\smaller \general-align #Y #DOWN \note #"8" #1"")" }
( �
�
� =

�
� )

�� �See Se
tion 8.1.4 [Text markup℄, page 161 for more details.See alsoProgram referen
e: MetronomeMark.BugsCollisions are not 
he
ked. If you have notes above the top line of the sta� (or notes witharti
ulations, slurs, text, et
), then the metronome marking may be printed on top of musi
alsymbols. If this o

urs, in
rease the padding of the metronome mark to pla
e it further awayfrom the sta�.\override S
ore.MetronomeMark #'padding = #2.58.2.3 Rehearsal marksTo print a rehearsal mark, use the \mark 
ommand
1 \mark \default
1 \mark \default
1 \mark #8
1 \mark \default
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1 \mark \default
� A � H�B � J �� �(The letter `I' is skipped in a

ordan
e with engraving traditions.)The mark is in
remented automati
ally if you use \mark \default, but you 
an also usean integer argument to set the mark manually. The value to use is stored in the propertyrehearsalMark.The style is de�ned by the property markFormatter. It is a fun
tion taking the 
urrent mark(an integer) and the 
urrent 
ontext as argument. It should return a markup obje
t. In thefollowing example, markFormatter is set to a 
anned pro
edure. After a few measures, it is setto fun
tion that produ
es a boxed number.\set S
ore.markFormatter = #format-mark-numbers
1 \mark \default
1 \mark \default\set S
ore.markFormatter = #format-mark-box-numbers
1 \mark \default
1 \mark \default
1
� 1 � 3 �2 � 4 �� �The �le `s
m/translation-fun
tions.s
m' 
ontains the de�nitions of format-mark-numbers (the default format), format-mark-box-numbers, format-mark-letters andformat-mark-box-letters. These 
an be used as inspiration for other formatting fun
tions.See alsoProgram referen
e: RehearsalMark.Init �les: `s
m/translation-fun
tions.s
m' 
ontains the de�nition of format-mark-numbers and format-mark-letters. They 
an be used as inspiration for other formattingfun
tions.Examples: `input/regression/rehearsal-mark-letter.ly',`input/regression/rehearsal-mark-number.ly'.8.2.4 Bar numbersBar numbers are printed by default at the start of the line. The number itself is stored in the
urrentBarNumber property, whi
h is normally updated automati
ally for every measure.Bar numbers 
an be typeset at regular intervals instead of at the beginning of ea
h line. Thisis illustrated in the following example, whose sour
e is available as `input/test/bar-number-regular-interval.ly'

� �� ��
4

�
8

�� �� �
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ed notation 176Bar numbers 
an be typeset manually by tweaking the markFormatter property\relative 
' {\set S
ore.markFormatter= #(lambda (mark 
ontext)(make-bold-markup(make-box-markup(number->string (ly:
ontext-property 
ontext'
urrentBarNumber)))))
1 \bar "||" \mark \default 
1 
1 \mark \default 
1 \bar "|."}
�

2

�
4

��� �Bar numbers 
an be manually 
hanged by setting the Staff.
urrentBarNumber property\relative 
' {\repeat unfold 4 {
4 
 
 
} \break\set S
ore.
urrentBarNumber = #50\repeat unfold 4 {
4 
 
 
}}
�� � � �� � � � � � � �� � �� �

� � � � �� � � �� � � � � � �
50 �See alsoProgram referen
e: BarNumber.Examples: `input/test/bar-number-every-five-reset.ly', and `input/test/bar-number-regular-interval.ly'.BugsBar numbers 
an 
ollide with the StaffGroup bra
ket, if there is one at the top. To solve this,the padding property of BarNumber 
an be used to position the number 
orre
tly.8.2.5 Instrument namesIn an or
hestral s
ore, instrument names are printed at the left side of the staves.This 
an be a
hieved by setting Staff.instrument and Staff.instr. This will print a stringbefore the start of the sta�. For the �rst sta�, instrument is used, for the following ones, instris used.
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ed notation 177\set Staff.instrument = "Ploink "\set Staff.instr = "Plk "
1\break
''
�� �Ploink 

�
Plk 

2 �You 
an also use markup texts to 
onstru
t more 
ompli
ated instrument names, for example\set Staff.instrument = \markup {\
olumn { "Clarinetti"\line { "in B" \smaller \flat } } }
''1
�� �

in B �
ClarinettiFor longer instrument names, it may be useful to in
rease the indent setting in the \layoutblo
k.See alsoProgram referen
e: InstrumentName.BugsWhen you put a name on a grand sta� or piano sta�, the width of the bra
e is not taken intoa

ount. You must add extra spa
es to the end of the name to avoid a 
ollision.8.2.6 Instrument transpositionsThe key of a transposing instrument 
an also be spe
i�ed. This applies to many wind instru-ments, for example, 
larinets (B-
at, A, and E-
at), horn (F) and trumpet (B-
at, C, D, andE-
at).The transposition is entered after the keyword \transposition\transposition bes %% B-flat 
larinetThis 
ommand sets the property instrumentTransposition. The value of this property is usedfor MIDI output and quotations. It does not a�e
t how notes are printed in the 
urrent sta�.To 
hange the printed output, see Se
tion 6.2.3 [Transpose℄, page 81.The pit
h to use for \transposition should 
orrespond to the transposition of the notes.For example, when entering a s
ore in 
on
ert pit
h, typi
ally all voi
es are entered in C, sothey should be entered as
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larinet = {\transposition 
'...}saxophone = {\transposition 
'...}The 
ommand \transposition should be used when the musi
 is entered from a (transposed)or
hestral part. For example, in 
lassi
al horn parts, the tuning of the instrument is often
hanged during a pie
e. When 
opying the notes from the part, use \transposition, e.g.,\transposition d'
'4^"in D"...\transposition g'
'4^"in G"...8.2.7 Ottava bra
kets`Ottava' bra
kets introdu
e an extra transposition of an o
tave for the sta�. They are 
reatedby invoking the fun
tion set-o
tavation\relative 
''' {a2 b#(set-o
tavation 1)a b#(set-o
tavation 0)a b}
� � 8va� � ��� �The set-o
tavation fun
tion also takes -1 (for 8va bassa) and 2 (for 15ma) as arguments.Internally the fun
tion sets the properties ottavation (e.g., to "8va") and 
entralCPosition.For overriding the text of the bra
ket, set ottavation after invoking set-o
tavation, i.e.,{ #(set-o
tavation 1)\set Staff.ottavation = #"8"
'''}

� � 8�See alsoProgram referen
e: OttavaBra
ket.Examples: `input/regression/ottava.ly', `input/regression/ottava-broken.ly'.
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ed notation 179Bugsset-o
tavation will get 
onfused when 
lef 
hanges happen during an o
tavation bra
ket.8.2.8 Di�erent editions from one sour
eThe \tag 
ommand marks musi
 expressions with a name. These tagged expressions 
an be�ltered out later. With this me
hanism it is possible to make di�erent versions of the samemusi
 sour
e.In the following example, we see two versions of a pie
e of musi
, one for the full s
ore, andone with 
ue notes for the instrumental part
1<<\tag #'part <<R1 \\{ \set fontSize = #-1
4_"
ue" f2 g4 }>>\tag #'s
ore R1>>
1The same 
an be applied to arti
ulations, texts, et
.: they are made by prepending-\tag #your-tagto an arti
ulation, for example,
1-\tag #'part ^4This de�nes a note with a 
onditional �ngering indi
ation.By applying the \keepWithTag and \removeWithTag 
ommands, tagged expressions 
an be�ltered. For example,<<the musi
\keepWithTag #'s
ore the musi
\keepWithTag #'part the musi
>>would yield
�
�
�

�
�

�
�

��

cue

cue

�

�

�

�

4�

4�

�

� �both

� �part

� �scoreThe argument of the \tag 
ommand should be a symbol, or a list of symbols, for example,\tag #'(original-part transposed-part) ...
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ed notation 180See alsoExamples: `input/regression/tag-filter.ly'.BugsMultiple rests are not merged if you 
reate the s
ore with both tagged se
tions.8.3 Or
hestral musi
Or
hestral musi
 involves some spe
ial notation, both in the full s
ore and the individual parts.This se
tion explains how to ta
kle some 
ommon problems in or
hestral musi
.8.3.1 Automati
 part 
ombiningAutomati
 part 
ombining is used to merge two parts of musi
 onto a sta�. It is aimed attypesetting or
hestral s
ores. When the two parts are identi
al for a period of time, only oneis shown. In pla
es where the two parts di�er, they are typeset as separate voi
es, and stemdire
tions are set automati
ally. Also, solo and a due parts are identi�ed and 
an be marked.The syntax for part 
ombining is\part
ombine musi
expr1 musi
expr2The following example demonstrates the basi
 fun
tionality of the part 
ombiner: puttingparts on one sta�, and setting stem dire
tions and polyphony\new Staff \part
ombine\relative g' { g g a( b) 
 
 r r }\relative g' { g g r4 r e e g g }
a2� � Solo� � ����

Solo II� �� �The �rst g appears only on
e, although it was spe
i�ed twi
e (on
e in ea
h part). Stem, slur,and tie dire
tions are set automati
ally, depending whether there is a solo or unisono. The �rstpart (with 
ontext 
alled one) always gets up stems, and `Solo', while the se
ond (
alled two)always gets down stems and `Solo II'.If you just want the merging parts, and not the textual markings, you may set the propertyprintPartCombineTexts to false\new Staff <<\set Staff.printPartCombineTexts = ##f\part
ombine\relative g' { g a( b) r }\relative g' { g r4 r f }>>
� � � �� �To 
hange the text that is printed for solos or merging, you may set the soloText,soloIIText, and aDueText properties.
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ed notation 181\new Staff <<\set S
ore.soloText = #"i
hi"\set S
ore.soloIIText = #"ni"\set S
ore.aDueText = #"ta
hi"\part
ombine\relative g' { g4 g a( b) r }\relative g' { g4 g r r f }>>
tachi� � ichi� � ni�� �Both arguments to \part
ombine will be interpreted as Voi
e 
ontexts. If using relativeo
taves, \relative should be spe
i�ed for both musi
 expressions, i.e.,\part
ombine\relative ... musi
expr1\relative ... musi
expr2A \relative se
tion that is outside of \part
ombine has no e�e
t on the pit
hes of musi
expr1and musi
expr2.See alsoProgram referen
e: PartCombineMusi
.BugsWhen printPartCombineTexts is set, when the two voi
es play the same notes on and o�, thepart 
ombiner may typeset a2 more than on
e in a measure.\part
ombine 
annot be inside \times.\part
ombine 
annot be inside \relative.Internally, the \part
ombine interprets both arguments as Voi
es named one and two,and then de
ides when the parts 
an be 
ombined. Consequently, if the arguments swit
h todi�erently named Voi
e 
ontexts, the events in those will be ignored.8.3.2 Hiding stavesIn or
hestral s
ores, sta� lines that only have rests are usually removed; this saves some spa
e.This style is 
alled `Fren
h S
ore'. For Lyri
s, ChordNames and FiguredBass, this is swit
hedon by default. When the lines of these 
ontexts turn out empty after the line-breaking pro
ess,they are removed.For normal staves, a spe
ialized Staff 
ontext is available, whi
h does the same: staves
ontaining nothing (or only multi-measure rests) are removed. The 
ontext de�nition is stored in\RemoveEmptyStaffContext variable. Observe how the se
ond sta� in this example disappearsin the se
ond line\layout {\
ontext { \RemoveEmptyStaffContext }}{ \relative 
' <<\new Staff { e4 f g a \break 
1 }
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ed notation 182\new Staff { 
4 d e f \break R1 }>>}
�
� �

� �
� �

�� �
� �

�2 �The �rst system shows all staves in full. If empty staves should be removed from the �rstsystem too, set remove-first to true in RemoveEmptyVerti
alGroup.\override S
ore.RemoveEmptyVerti
alGroup #'remove-first = ##tTo remove other types of 
ontexts, use \An
ientRemoveEmptyStaffContext or\RemoveEmptyRhythmi
StaffContext.Another appli
ation is making ossia se
tions, i.e., alternative melodies on a separate pie
e ofsta�, with help of a Fren
hed sta�. See `input/test/ossia.ly' for an example.8.3.3 Quoting other voi
esWith quotations, fragments of other parts 
an be inserted into a part dire
tly. Before a part
an be quoted, it must be marked espe
ially as quotable. This is done with the \addquote
ommand.\addquote name musi
Here, name is an identifying string. The musi
 is any kind of musi
. Here is an example of\addquote\addquote 
larinet \relative 
' {f4 fis g gis}This 
ommand must be entered at toplevel, i.e., outside any musi
 blo
ks.After 
alling \addquote, the quotation may then be done with \quoteDuring or \
ueDuring,\quoteDuring #name musi
During a part, a pie
e of musi
 
an be quoted with the \quoteDuring 
ommand.\quoteDuring #"
larinet" { s2. }This would 
ite three quarter notes (the duration of s2.) of the previously added 
larinetvoi
e.More pre
isely, it takes the 
urrent time-step of the part being printed, and extra
ts the notesat the 
orresponding point of the \addquoted voi
e. Therefore, the argument to \addquoteshould be the entire part of the voi
e to be quoted, in
luding any rests at the beginning.Quotations take into a

ount the transposition of both sour
e and target instruments, if theyare spe
i�ed using the \transposition 
ommand.
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ed notation 183\addquote 
larinet \relative 
' {\transposition besf4 fis g gis}{ e'8 f'8 \quoteDuring #"
larinet" { s2 }}
� � � �� �The type of events that are present in 
ue notes 
an be trimmed with the quotedEventTypesproperty. The default value is (note-event rest-event), whi
h means that only notes andrests of the 
ued voi
e end up in the \quoteDuring. Setting\set Staff.quotedEventTypes =#'(note-event arti
ulation-event dynami
-event)will quote notes (but no rests), together with s
ripts and dynami
s.BugsOnly the 
ontents of the �rst Voi
e o

urring in an \addquote 
ommand will be 
onsidered forquotation, so musi
 
an not 
ontain \new and \
ontext Voi
e statements that would swit
h toa di�erent Voi
e.Quoting gra
e notes is broken and 
an even 
ause LilyPond to 
rash.See alsoIn this manual: Se
tion 8.2.6 [Instrument transpositions℄, page 177.Examples: `input/regression/quote.ly' `input/regression/quote-transposition.ly'Program referen
e: QuoteMusi
.8.3.4 Formatting 
ue notesThe previous se
tion deals with inserting notes from another voi
e. There is a more advan
edmusi
 fun
tion 
alled \
ueDuring, whi
h makes formatting 
ue notes easier.The syntax is\
ueDuring #name #updown musi
This will insert notes from the part name into a Voi
e 
alled 
ue. This happens simultane-ously with musi
, whi
h usually is a rest. When the 
ue notes start, the sta� in e�e
t be
omespolyphoni
 for a moment. The argument updown determines whether the 
ue notes should benotated as a �rst or se
ond voi
e.smaller = {\set fontSize = #-2\override Stem #'length = #5.5\override Beam #'thi
kness = #0.384\override Beam #'spa
e-fun
tion =#(lambda (beam mult) (* 0.8 (Beam::spa
e_fun
tion beam mult)))}\addquote 
larinet \relative {
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ed notation 184R1*20r2 r8 
 f f}\new Staff \relative <<% setup a 
ontext for 
ue notes.\
ontext Voi
e = 
ue { \smaller \skip 1*21 }\set S
ore.skipBars = ##t\new Voi
e {R1*20\
ueDuring #"
larinet" #1 {R1}g4 g2.}>>
	�� � � � ���� � 20

Here are a 
ouple of hints for su

essful 
ue notes� Cue notes have smaller font sizes.� the 
ued part is marked with the instrument playing the 
ue.� when the original part takes over again, this should be marked with the name of the originalinstrument.any other 
hanges introdu
ed by the 
ued part should also be undone. For example, if the
ued instrument plays in a di�erent 
lef, the original 
lef should be stated on
e again.8.3.5 Aligning to 
adenzasIn an or
hestral 
ontext, 
adenzas present a spe
ial problem: when 
onstru
ting a s
ore thatin
ludes a 
adenza, all other instruments should skip just as many notes as the length of the
adenza, otherwise they will start too soon or too late.A solution to this problem are the fun
tions mmrest-of-length and skip-of-length. TheseS
heme fun
tions take a pie
e of musi
 as argument, and generate a \skip or multi-rest, exa
tlyas long as the pie
e. The use of mmrest-of-length is demonstrated in the following example.
adenza = \relative 
' {
4 d8 << { e f g } \\ { d4. } >>g4 f2 g4 g}\new GrandStaff <<\new Staff { \
adenza 
'4 }\new Staff {#(ly:export (mmrest-of-length 
adenza))
'4
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ed notation 185}>>
� �� ���� �����

�
� � �

�
�� �

� � �8.4 Contemporary notationIn the 20th 
entury, 
omposers have greatly expanded the musi
al vo
abulary. With this expan-sion, many innovations in musi
al notation have been tried. The book \Musi
 Notation in the20th 
entury" by Kurt Stone gives a 
omprehensive overview (see Appendix A [Literature list℄,page 251). In general, the use of new, innovative notation makes a pie
e harder to understandand perform and its use should therefore be avoided. For this reason, support for 
ontemporarynotation in LilyPond is limited.8.4.1 Polymetri
 notationDouble time signatures are not supported expli
itly, but they 
an be faked. In the next example,the markup for the time signature is 
reated with a markup text. This markup text is insertedin the TimeSignature grob.% 
reate 2/4 + 5/8tsMarkup =\markup {\number {\
olumn { "2" "4" }\musi
glyph #"s
ripts.stopped"\bra
ket \
olumn { "5" "8" }}}{ \override Staff.TimeSignature #'print-fun
tion = #Text_interfa
e::print\override Staff.TimeSignature #'text = #tsMarkup\time 3/2
'2 \bar ":" 
'4 
'4.}
���� �� ���

4
2 \
8
5Ea
h sta� 
an also have its own time signature. This is done by moving the Timing_engraverto the Staff 
ontext.\layout {\
ontext { \S
ore \remove "Timing_engraver" }\
ontext { \Staff \
onsists "Timing_engraver" }}Now, ea
h sta� has its own time signature.
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ed notation 186<<\new Staff {\time 3/4
4 
 
 | 
 
 
 |}\new Staff {\time 2/4
4 
 | 
 
 | 
 
}\new Staff {\time 3/8
4. 
8 
 
 
4. 
8 
 
}>>
��

�
�

�
�

� �
�
�

� ��
�
�

�
�

� �
�
�

�

� 4
3

� 4
2

� 8
3A di�erent form of polymetri
 notation is where note lengths have di�erent values a
rossstaves.This notation 
an be 
reated by setting a 
ommon time signature for ea
h sta� but repla
ingit manually using timeSignatureFra
tion to the desired fra
tion. Then the printed durationsin ea
h sta� are s
aled to the 
ommon time signature. The latter is done with \
ompressMusi
,whi
h is similar to \times, but does not 
reate a tuplet bra
ket.In this example, musi
 with the time signatures of 3/4, 9/8, and 10/8 are used in parallel.In the se
ond sta�, shown durations are multiplied by 2/3, so that 2/3 * 9/8 = 3/4, and in thethird sta�, shown durations are multiplied by 3/5, so that 3/5 * 10/8 = 3/4.\relative 
' { <<\new Staff {\time 3/4
4 
 
 | 
 
 
 |}\new Staff {\time 3/4\set Staff.timeSignatureFra
tion = #'(9 . 8)\
ompressMusi
 #'(2 . 3)\repeat unfold 6 { 
8[ 
 
℄ }}\new Staff {\time 3/4\set Staff.timeSignatureFra
tion = #'(10 . 8)\
ompressMusi
 #'(3 . 5) {\repeat unfold 2 { 
8[ 
 
℄ }\repeat unfold 2 { 
8[ 
℄ }
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4. 
4. \times 2/3 { 
8 
 
 } 
4}}>> }
�
�
�

�
�
�
�
�
�
�

�
�
�
�
�
�
�

�
�
�
�
� ��

�
�

� �
��
�
�

� �
3

� �
�
�

�
�
�
�

� 4
3

� 8
9

� 8
10BugsWhen using di�erent time signatures in parallel, the spa
ing is aligned verti
ally, but bar linesdistort the regular spa
ing.8.4.2 Time administrationTime is administered by the Time_signature_engraver, whi
h usually lives in the S
ore 
on-text. The bookkeeping deals with the following variables
urrentBarNumberThe measure number.measureLengthThe length of the measures in the 
urrent time signature. For a 4/4 time this is 1,and for 6/8 it is 3/4.measurePositionThe point within the measure where we 
urrently are. This quantity is reset to 0whenever it ex
eeds measureLength. When that happens, 
urrentBarNumber isin
remented.timing If set to true, the above variables are updated for every time step. When set tofalse, the engraver stays in the 
urrent measure inde�nitely.Timing 
an be 
hanged by setting any of these variables expli
itly. In the next example, the4/4 time signature is printed, but measureLength is set to 5/4. After a while, the measure isshortened by 1/8, by setting measurePosition to 7/8 at 2/4 in the measure, so the next barline will fall at 2/4 + 3/8. The 3/8 arises be
ause 5/4 normally has 10/8, but we have manuallyset the measure position to be 7/8 and 10/8 - 7/8 = 3/8.\set S
ore.measureLength = #(ly:make-moment 5 4)
1 
4
1 
4
4 
4\set S
ore.measurePosition = #(ly:make-moment 7 8)b8 b b
4 
1

� � �� � � ��� � ��� �
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ed notation 1888.4.3 ClustersA 
luster indi
ates a 
ontinuous range of pit
hes to be played. They 
an be denoted as theenvelope of a set of notes. They are entered by applying the fun
tion makeClusters to asequen
e of 
hords, e.g.,\makeClusters { <
 e > <b f'> }
� �The following example (from `input/regression/
luster.ly') shows what the result lookslike

��� �
� � � � �� �� �� �� ��

Ordinary notes and 
lusters 
an be put together in the same sta�, even simultaneously. Insu
h a 
ase no attempt is made to automati
ally avoid 
ollisions between ordinary notes and
lusters.See alsoProgram referen
e: ClusterSpanner, ClusterSpannerBea
on, Cluster_spanner_engraver.Examples: `input/regression/
luster.ly'.BugsMusi
 expressions like << { g8 e8 } a4 >> are not printed a

urately. Use <g a>8 <e a>8 instead.8.4.4 Spe
ial fermatasIn 
ontemporary musi
 notation, spe
ial fermata symbols denote breaks of di�ering lengths.The following fermatas are supported
J�s h o r t f e r m a t a� f e r m a t aH� � �l o n g f e r m a t aL� v e r y l o n g f e r m a t aN� �� �

See Se
tion 6.5.1 [Arti
ulations℄, page 98 for general instru
tions how to apply s
ripts su
has fermatas to notes.
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ed notation 1898.4.5 Spe
ial noteheadsDi�erent noteheads are used by various instruments for various meanings { 
rosses are used for\parlato" with vo
alists, stopped notes on guitar; diamonds are used for harmoni
s on stringinstruments, et
. There is a shorthand (\harmoni
) for diamond shapes; the other noteheadstyles are produ
ed by tweaking the property
4 d\override NoteHead #'style = #'
rosse f\revert NoteHead #'stylee d <
 f\harmoni
> <d a'\harmoni
>
� � + + � � Í� Í�� �To see all notehead styles, please see `input/regression/note-head-style.ly'.See alsoProgram referen
e: NoteHead.8.4.6 Feathered beamsFeathered beams are not supported natively, but they 
an be faked by for
ing two beams tooverlap. Here is an example,\new Staff <<\new Voi
e{ \stemUp\on
e \override Voi
e.Beam #'positions = #'(0 . 0.5)
8[ 
 
 
 
 ℄}\new Voi
e {\stemUp\on
e \override Voi
e.Beam #'positions = #'(0 . -0.5)
[ 
 
 
 
℄}>>

�� �� �� �� ��� �8.4.7 ImprovisationImprovisation is sometimes denoted with slashed note heads. Su
h note heads 
an be 
reated byadding a Pit
h_squash_engraver to the Staff or Voi
e 
ontext. Then, the following 
ommand\set squashedPosition = #0\override NoteHead #'style = #'slashswit
hes on the slashes.There are short
uts \improvisationOn (and an a

ompanying \improvisationOff) for this
ommand sequen
e. They are used in the following example
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ed notation 190\new Staff \with {\
onsists Pit
h_squash_engraver} \transpose 
 
' {e8 e g a a16(bes)(a8) g \improvisationOne8~e2~e8 f4 fis8~fis2 \improvisationOff a16(bes) a8 g e}
� � � � � �� � � ( (' � ( (��� �

��' � �� � �
3 �8.5 Edu
ational useWith the amount of 
ontrol that LilyPond o�ers, one 
an make great tea
hing tools in additionto great musi
al s
ores.8.5.1 Balloon helpElements of notation 
an be marked and named with the help of a square balloon. The primarypurpose of this feature is to explain notation.The following example demonstrates its use.\
ontext Voi
e {\applyoutput#(add-balloon-text 'NoteHead "heads, or tails?"'(1 . -3))
8}

�
heads, or tails?

�� �The fun
tion add-balloon-text takes the name of a grob, the label to print, and the positionwhere to put the label relative to the obje
t. In the above example, the text \heads or tails?"ends 3 spa
es below and 1 spa
e to the right of the marked head.See alsoProgram referen
e: text-balloon-interfa
e.Examples: `input/regression/balloon.ly'.
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ed notation 1918.5.2 Blank musi
 sheetA blank musi
 sheet 
an be produ
ed also by using invisible notes, and removing Bar_number_engraver.emptymusi
 = {\repeat unfold 2 % Change this for more lines.{ s1\break }\bar "|."}\new S
ore \with {\override TimeSignature #'transparent = ##tdefaultBarType = #""\remove Bar_number_engraver} <<\
ontext Staff \emptymusi
\
ontext TabStaff \emptymusi
>>
�
�

�
�8.5.3 Hidden notesHidden (or invisible or transparent) notes 
an be useful in preparing theory or 
ompositionexer
ises.
4 d4\hideNotese4 f4\unHideNotesg4 a

� � � �� �Hidden notes are also great for performing weird tri
ks. For example, slurs 
annot be atta
hedto rests or spa
er rests, but you may wish to in
lude that in your s
ore { string instruments usethis notation when doing pizzi
ato to indi
ate that the note should ring for as long as possible.
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ed notation 192\
lef bass<< {
4^"pizz"( \hideNotes 
)\unHideNotes 
( \hideNotes 
)} {s4 r s r} >>
pizz� � � �� �8.5.4 Shaped note headsIn shaped note head notation, the shape of the note head 
orresponds to the harmoni
 fun
tionof a note in the s
ale. This notation was popular in the 19th 
entury Ameri
an song books.Shaped note heads 
an be produ
ed by setting \aikenHeads or \sa
redHarpHeads, depend-ing on the style desired.\aikenHeads
8 d4 e8 a2 g1\sa
redHarpHeads
8 d4. e8 a2 g1

�1 5 9� A � ��� � 9� A ;� �Shapes are determined on the step in the s
ale, where the base of the s
ale is determined bythe \key 
ommandShaped note heads are implemented through the shapeNoteStyles property. Its value is ave
tor of symbols. The k-th element indi
ates the style to use for the k-th step of the s
ale.Arbitrary 
ombinations are possible, eg.,\set shapeNoteStyles = ##(
ross triangle fa #f mensural x
ir
le diamond)
8 d4. e8 a2 g1
�+ �$ >� , Õ� �8.5.5 Easy Notation note headsThe `easy play' note head in
ludes a note name inside the head. It is used in musi
 for beginners\setEasyHeads
'2 e'4 f' | g'1

C E F G� �
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ed notation 193The 
ommand \setEasyHeads overrides settings for the NoteHead obje
t. To make the lettersreadable, it has to be printed in a large font size. To print with a larger font, see Se
tion 10.1.1[Setting global sta� size℄, page 216.Prede�ned 
ommands\setEasyHeads8.5.6 Analysis bra
ketsBra
kets are used in musi
al analysis to indi
ate stru
ture in musi
al pie
es. LilyPond supports asimple form of nested horizontal bra
kets. To use this, add the Horizontal_bra
ket_engraverto Staff 
ontext. A bra
ket is started with \startGroup and 
losed with \stopGroup\s
ore {\relative 
'' {
4\startGroup\startGroup
4\stopGroup
4\startGroup
4\stopGroup\stopGroup}\layout {\
ontext {\Staff \
onsists "Horizontal_bra
ket_engraver"}}}
� � � �� �

See alsoProgram referen
e: HorizontalBra
ket.Examples: `input/regression/note-group-bra
ket.ly'.8.5.7 Coloring obje
tsIndividual obje
ts may be assigned 
olors. You may use the 
olor names listed in the Se
tion C.3[List of 
olors℄, page 256.\override NoteHead #'
olor = #red
4 
\override NoteHead #'
olor = #(x11-
olor 'LimeGreen)d\override Stem #'
olor = #bluee
� � � �� �The full range of 
olors de�ned for X11 
an be a

essed by using the s
heme fun
tion x11-
olor. The fun
tion takes one argument that 
an be a symbol
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ed notation 194\override Beam #'
olor = #(x11-
olor 'MediumTurquoise)or a string\override Beam #'
olor = #(x11-
olor "MediumTurquoise")The �rst form is qui
ker to write and is more eÆ
ient. However, using the se
ond form it ispossible to a

ess X11 
olors by the multi-word form of its name\override Beam #'
olor = #(x11-
olor "medium turquoise")If x11-
olor 
annot make sense of the parameter then the 
olor returned defaults to bla
k. Itshould be obvious from the �nal s
ore that something is wrong.This example, illustrates the use of x11-
olor. Noti
e that the stem 
olor remains bla
k afterbeing set to (x11-
olor 'Boggle), whi
h is deliberate nonsense.{ \override Staff.StaffSymbol #'
olor = #(x11-
olor 'SlateBlue2)\set Staff.instrument = \markup {\with-
olor #(x11-
olor 'navy) "Clarinet"}\time 2/4gis''8 a''\override Beam #'
olor = #(x11-
olor "medium turquoise")gis'' a''\override NoteHead #'
olor = #(x11-
olor "LimeGreen")gis'' a''\override Stem #'
olor = #(x11-
olor 'Boggle)gis'' a''}
� �� � � � �� � �� 4

2ClarinetSee alsoAppendix: Se
tion C.3 [List of 
olors℄, page 256.BugsNot all x11 
olors are distinguishable in a web browser. For web use normal 
olors are re
om-mended.An x11 
olor is not ne
essarily exa
tly the same shade as a similarly named normal 
olor.8.6 Automati
 notationThis se
tion des
ribes how to 
hange the way that a

identals and beams are automati
allydisplayed.FIXME: this might get moved into Changing Defaults. Please send opinions to lilypond-devel. Thanks! :)8.6.1 Automati
 a

identalsCommon rules for typesetting a

identals have been pla
ed in a fun
tion. This fun
tion is 
alledas follows
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ed notation 195#(set-a

idental-style 'STYLE #('CONTEXT#))The fun
tion 
an take two arguments: the name of the a

idental style, and an optionalargument that denotes the 
ontext that should be 
hanged. If no 
ontext name is supplied,Staff is the default, but you may wish to apply the a

idental style to a single Voi
e instead.The following a

idental styles are supporteddefault This is the default typesetting behavior. It 
orresponds to 18th 
entury 
ommonpra
ti
e: A

identals are remembered to the end of the measure in whi
h they o

urand only on their own o
tave.voi
e The normal behavior is to remember the a

identals on Sta�-level. This variable,however, typesets a

identals individually for ea
h voi
e. Apart from that, the ruleis similar to default.As a result, a

identals from one voi
e do not get 
an
eled in other voi
es, whi
h isoften an unwanted result\
ontext Staff <<#(set-a

idental-style 'voi
e)<<{ es g } \\{ 
, e }>> >>
� �� ��� �The voi
e option should be used if the voi
es are to be read solely by individualmusi
ians. If the sta� is to be used by one musi
ian (e.g., a 
ondu
tor) then modernor modern-
autionary should be used instead.modern This rule 
orresponds to the 
ommon pra
ti
e in the 20th 
entury. This rule printsthe same a

identals as default, but temporary a

identals also are 
an
eled inother o
taves. Furthermore, in the same o
tave, they also get 
an
eled in the fol-lowing measure#(set-a

idental-style 'modern)
is' 
'' 
is'2 | 
'' 
'

�� �� � � ��� �modern-
autionaryThis rule is similar to modern, but the \extra" a

identals (the ones not typeset bydefault) are typeset as 
autionary a

identals. They are printed in redu
ed size orwith parentheses#(set-a

idental-style 'modern-
autionary)
is' 
'' 
is'2 | 
'' 
'
��� ���� � ����� �
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ed notation 196modern-voi
eThis rule is used for multivoi
e a

identals to be read both by musi
ians playingone voi
e and musi
ians playing all voi
es. A

identals are typeset for ea
h voi
e,but they are 
an
eled a
ross voi
es in the same Staff.modern-voi
e-
autionaryThis rule is the same as modern-voi
e, but with the extra a

identals (the ones nottypeset by voi
e) typeset as 
autionaries. Even though all a

identals typeset bydefault are typeset by this variable, some of them are typeset as 
autionaries.piano This rule re
e
ts 20th 
entury pra
ti
e for piano notation. Very similar to modernbut a

identals also get 
an
eled a
ross the staves in the same GrandStaff orPianoStaff.piano-
autionarySame as #(set-a

idental-style 'piano) but with the extra a

identals typesetas 
autionaries.no-reset This is the same as default but with a

identals lasting \forever" and not onlyuntil the next measure#(set-a

idental-style 'no-reset)
1 
is 
is 

�� ��� �� �forget This is sort of the opposite of no-reset: A

identals are not remembered at all|and hen
e all a

identals are typeset relative to the key signature, regardless of whatwas before in the musi
#(set-a

idental-style 'forget)\key d\major 
4 
 
is 
is d d dis dis

�� � �� � �� � ��� �� � �See alsoProgram referen
e: A

idental_engraver, A

idental, and A

identalPla
ement.BugsSimultaneous notes are 
onsidered to be entered in sequential mode. This means that in a 
hordthe a

identals are typeset as if the notes in the 
hord happened on
e at a time - in the orderin whi
h they appear in the input �le.This is a problem when a

identals in a 
hord depend on ea
h other, whi
h does not happenfor the default a

idental style. The problem 
an be solved by manually inserting ! and ? forthe problemati
 notes.



Chapter 8: Advan
ed notation 1978.6.2 Setting automati
 beam behaviorIn normal time signatures, automati
 beams 
an start on any note but 
an only end in afew positions within the measure: beams 
an end on a beat, or at durations spe
i�ed by theproperties in autoBeamSettings. The properties in autoBeamSettings 
onsist of a list of rulesfor where beams 
an begin and end. The default autoBeamSettings rules are de�ned in `s
m/auto-beam.s
m'.In order to add a rule to the list, use#(override-auto-beam-setting '(be p q n m) a b [
ontext℄)� be is either "begin" or "end".� b/q is the duration of the note for whi
h you want to add a rule. A beam is 
onsidered tohave the duration of its shortest note. Set p and q to '*' to have this apply to any beam.� n/m is the position in the time signature to whi
h this rule should apply. Set n and m to'*' to have this apply in any time signature.� a/b is the position in the bar at whi
h the beam should end.� 
ontext is optional, and it spe
i�es the 
ontext at whi
h the 
hange should be made. Thedefault is 'Voi
e. #(s
ore-override-auto-beam-setting '(A B C D) E F) is equivalentto #(override-auto-beam-setting '(A B C D) E F 'S
ore).For example, if automati
 beams should always end on the �rst quarter node, use#(override-auto-beam-setting '(end * * * *) 1 4)You 
an for
e the beam settings to only take e�e
t on beams whose shortest note is a 
ertainduration\time 2/4#(override-auto-beam-setting '(end 1 16 * *) 1 16)a16 a a a a a a a |a32 a a a a16 a a a a a |#(override-auto-beam-setting '(end 1 32 * *) 1 16)a32 a a a a16 a a a a a |�� � � � � � � � � � � � � � � � � �� 4
2

� � � � � � � � � �3 �You 
an for
e the beam settings to only take e�e
t in 
ertain time signatures\time 5/8#(override-auto-beam-setting '(end * * 5 8) 2 8)
8 
 d d d\time 4/4e8 e f f e e d d\time 5/8
8 
 d d d
�� � � � �� � � � � � � �

8
5 � � � � �� 8

5
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ed notation 198You 
an also remove a previously set beam-ending rule by using#(revert-auto-beam-setting '(be p q n m) a b [
ontext℄)be, p, q, n, m, a, b and 
ontext are the same as above. Note that the default rules are spe
i�edin `s
m/auto-beam.s
m', so you 
an revert rules that you did not expli
itly 
reate.\time 4/4a16 a a a a a a a a a a a a a a a#(revert-auto-beam-setting '(end 1 16 4 4) 1 4)a16 a a a a a a a a a a a a a a a
� � � � � � � � � � � � � � � �� �

� � � � � � � � � � � � � � � �2 �The rule in a revert-auto-beam-setting statement must exa
tly mat
h the original rule. Thatis, no wild
ard expansion is taken into a

ount.\time 1/4#(override-auto-beam-setting '(end 1 16 1 4) 1 8)a16 a a a#(revert-auto-beam-setting '(end 1 16 * *) 1 8) % this won't revert it!a a a a#(revert-auto-beam-setting '(end 1 16 1 4) 1 8) % this willa a a a
� � � � � � � � �� � �� 4

1If automati
 beams should end on every quarter in 5/4 time, spe
ify all endings#(override-auto-beam-setting '(end * * * *) 1 4 'Staff)#(override-auto-beam-setting '(end * * * *) 1 2 'Staff)#(override-auto-beam-setting '(end * * * *) 3 4 'Staff)#(override-auto-beam-setting '(end * * * *) 5 4 'Staff)...The same syntax 
an be used to spe
ify beam starting points. In this example, automati
beams 
an only end on a dotted quarter note#(override-auto-beam-setting '(end * * * *) 3 8)#(override-auto-beam-setting '(end * * * *) 1 2)#(override-auto-beam-setting '(end * * * *) 7 8)In 4/4 time signature, this means that automati
 beams 
ould end only on 3/8 and on thefourth beat of the measure (after 3/4, that is 2 times 3/8, has passed within the measure).If beams are used to indi
ate melismata in songs, then automati
 beaming should be swit
hedo� with \autoBeamOff.
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ed notation 199Prede�ned 
ommands\autoBeamOff, \autoBeamOn.BugsIf a s
ore ends while an automati
 beam has not been ended and is still a

epting notes, thislast beam will not be typeset at all. The same holds polyphoni
 voi
es, entered with << ... \\... >>. If a polyphoni
 voi
e ends while an automati
 beam is still a

epting notes, it is nottypeset.



Chapter 9: Changing defaults 2009 Changing defaultsThe purpose of LilyPond's design is to provide the �nest output quality as a default. Never-theless, it may happen that you need to 
hange this default layout. The layout is 
ontrolledthrough a large number of proverbial \knobs and swit
hes." This 
hapter does not list ea
h andevery knob. Rather, it outlines what groups of 
ontrols are available and explains how to lookupwhi
h knob to use for a parti
ular e�e
t.The 
ontrols available for tuning are des
ribed in a separate do
ument, the Program referen
emanual. That manual lists all di�erent variables, fun
tions and options available in LilyPond. Itis written as a HTML do
ument, whi
h is available on-line (http://lilypond.org/do
/v2.5/Do
umentation/user/out-www/lilypond-internals/), but is also in
luded with the LilyPonddo
umentation pa
kage.There are three areas where the default settings may be 
hanged:� Output: 
hanging the appearan
e of individual obje
ts. For example, 
hanging stem dire
-tions or the lo
ation of subs
ripts.� Context: 
hanging aspe
ts of the translation from musi
 events to notation. For example,giving ea
h sta� a separate time signature.� Global layout: 
hanging the appearan
e of the spa
ing, line breaks, and page dimensions.Then there are separate systems for typesetting text (like ritardando) and sele
ting di�erentfonts. This 
hapter also dis
usses these.Internally, LilyPond uses S
heme (a LISP diale
t) to provide infrastru
ture. Overridinglayout de
isions in e�e
t a

esses the program internals, whi
h requires S
heme input. S
hemeelements are introdu
ed in a .ly �le with the hash mark #.19.1 Interpretation 
ontextsWhen musi
 is printed, a lot of notational elements must be added to the input, whi
h is oftenbare bones. For example, 
ompare the input and output of the following example:
is4 
is2. g4
��� � �� �The input is rather sparse, but in the output, bar lines, a

identals, 
lef, and time signatureare added. LilyPond interprets the input. During this step, the musi
al information is inspe
tedin time order, similar to reading a s
ore from left to right. While reading, the input, theprogram remembers where measure boundaries are, and what pit
hes need expli
it a

identals.This information 
an be presented on several levels. For example, the e�e
t of an a

idental islimited to a single sta�, while a bar line must be syn
hronized a
ross the entire s
ore.Within LilyPond, these rules and bits of information are grouped in so-
alled Contexts.Examples of 
ontext are Voi
e, Staff, and S
ore. They are hierar
hi
al, for example, a Staff
an 
ontain many Voi
es, and a S
ore 
an 
ontain many Staff 
ontexts.Ea
h 
ontext has the responsibility for enfor
ing some notation rules, 
reating some notationobje
ts and maintaining the asso
iated properties. So, the syn
hronization of bar lines is handledat S
ore 
ontext. The Voi
e may introdu
e an a

idental and then the Staff 
ontext maintainsthe rule to show or suppress the a

idental for the remainder of the measure.1 Appendix B [S
heme tutorial℄, page 252 
ontains a short tutorial on entering numbers, lists, strings, andsymbols in S
heme.
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ores, 
ontexts are 
reated impli
itly, and you need not be aware of them. Forlarger pie
es, su
h as piano musi
, they must be 
reated expli
itly to make sure that you get asmany staves as you need, and that they are in the 
orre
t order. For typesetting pie
es withspe
ialized notation, it 
an be useful to modify existing or to de�ne new 
ontexts.A 
omplete des
ription of all available 
ontexts is in the program referen
e, see Translation) Context.9.1.1 Creating 
ontextsFor s
ores with only one voi
e and one sta�, 
orre
t 
ontexts are 
reated automati
ally. Formore 
omplex s
ores, it is ne
essary to 
reate them by hand. There are three 
ommands thatdo this.The easiest 
ommand is \new, and it also the qui
kest to type. It is prepended to a musi
expression, for example\new type musi
 expressionwhere type is a 
ontext name (like Staff or Voi
e). This 
ommand 
reates a new 
ontext, andstarts interpreting the musi
 expression with that.A pra
ti
al appli
ation of \new is a s
ore with many staves. Ea
h part that should be on itsown sta�, is pre
eded with \new Staff.<< \new Staff { 
4 
 }\new Staff { d4 d }>>
�
�

�
�� �

� �Like \new, the \
ontext 
ommand also dire
ts a musi
 expression to a 
ontext obje
t, butgives the 
ontext an extra name. The syntax is\
ontext type = id musi
This form will sear
h for an existing 
ontext of type type 
alled id. If that 
ontext does notexist yet, it is 
reated. This is useful if the 
ontext is referred to later on. For example, whensetting lyri
s the melody is in a named 
ontext\
ontext Voi
e = "tenor" musi
so the texts 
an be properly aligned to its notes,\new Lyri
s \lyri
sto "tenor" lyri
sAnother possibility is funneling two di�erent musi
 expressions into one 
ontext. In thefollowing example, arti
ulations and notes are entered separately,musi
 = { 
4 
4 }arts = { s4-. s4-> }They are 
ombined by sending both to the same Voi
e 
ontext,<< \new Staff \
ontext Voi
e = "A" \musi
\
ontext Voi
e = "A" \arts>>
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Q�� � �SWith this me
hanism, it is possible to de�ne an Urtext (original edition), with the option toput several distin
t arti
ulations on the same notes.The third 
ommand for 
reating 
ontexts is\
ontext type musi
This is similar to \
ontext with = id , but mat
hes any 
ontext of type type, regardless of itsgiven name.This variant is used with musi
 expressions that 
an be interpreted at several levels. Forexample, the \applyoutput 
ommand (see Se
tion 11.3.2 [Running a fun
tion on all layoutobje
ts℄, page 238). Without an expli
it \
ontext, it is usually applied to Voi
e\applyoutput #fun
tion % apply to Voi
eTo have it interpreted at the S
ore or Staff level use these forms\
ontext S
ore \applyoutput #fun
tion\
ontext Staff \applyoutput #fun
tion9.1.2 Changing 
ontext properties on the 
yEa
h 
ontext 
an have di�erent properties, variables 
ontained in that 
ontext. They 
an be
hanged during the interpretation step. This is a
hieved by inserting the \set 
ommand in themusi
,\set 
ontext.prop = #valueFor example,R1*2\set S
ore.skipBars = ##tR1*2

�� � � �2This 
ommand skips measures that have no notes. The result is that multi-rests are 
on-densed. The value assigned is a S
heme obje
t. In this 
ase, it is #t, the boolean True value.If the 
ontext argument is left out, then the 
urrent bottom-most 
ontext (typi
allyChordNames, Voi
e, or Lyri
s) is used. In this example,
8 
 
 
\set autoBeaming = ##f
8 
 
 

� � � � � �������� �the 
ontext argument to \set is left out, so automati
 beaming is swit
hed o� in the 
urrentVoi
e. Note that the bottom-most 
ontext does not always 
ontain the property that you wishto 
hange { for example, attempting to set the skipBars property (of the bottom-most 
ontext,in this 
ase Voi
e) will have no e�e
t.
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� �� � � �

Contexts are hierar
hi
al, so if a bigger 
ontext was spe
i�ed, for example Staff, then the
hange would also apply to all Voi
es in the 
urrent stave. The 
hange is applied `on-the-
y',during the musi
, so that the setting only a�e
ts the se
ond group of eighth notes.There is also an \unset 
ommand,\unset 
ontext.propwhi
h removes the de�nition of prop. This 
ommand removes the de�nition only if it is set in
ontext, so\set Staff.autoBeaming = ##fintrodu
es a property setting at Staff level. The setting also applies to the 
urrent Voi
e.However,\unset Voi
e.autoBeamingdoes not have any e�e
t. To 
an
el this setting, the \unset must be spe
i�ed on the same levelas the original \set. In other words, undoing the e�e
t of Staff.autoBeaming = ##f requires\unset Staff.autoBeamingLike \set, the 
ontext argument does not have to be spe
i�ed for a bottom 
ontext, so thetwo statements\set Voi
e.autoBeaming = ##t\set autoBeaming = ##tare equivalent.Settings that should only apply to a single time-step 
an be entered with \on
e, for examplein 
4\on
e \set fontSize = #4.7
4
4
�� �� �the property fontSize is unset automati
ally after the se
ond note.A full des
ription of all available 
ontext properties is in the program referen
e, see Transla-tion ) Tunable 
ontext properties.
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ontext plug-insNotation 
ontexts (like S
ore and Sta�) not only store properties, they also 
ontain plug-ins,
alled \engravers" that 
reate notation elements. For example, the Voi
e 
ontext 
ontains aNote_head_engraver and the Sta� 
ontext 
ontains a Key_signature_engraver.For a full a des
ription of ea
h plug-in, see Program referen
e ) Translation ) Engravers.Every 
ontext des
ribed in Program referen
e ) Translation ) Context. lists the engraversused for that 
ontext.It 
an be useful to shu�e around these plug-ins. This is done by starting a new 
ontext, with\new or \
ontext, and modifying it like this,\new 
ontext \with {\
onsists ...\
onsists ...\remove ...\remove ...et
.}..musi
..where the . . . should be the name of an engraver. Here is a simple example whi
h removesTime_signature_engraver and Clef_engraver from a Staff 
ontext,<< \new Staff {f2 g}\new Staff \with {\remove "Time_signature_engraver"\remove "Clef_engraver"} {f2 g2}>>
�
�

�
�� �

In the se
ond sta� there are no time signature or 
lef symbols. This is a rather 
rudemethod of making obje
ts disappear sin
e it will a�e
t the entire sta�. The spa
ing is adverselyin
uen
ed too. A more sophisti
ated method of blanking obje
ts is shown in Se
tion 9.2.1[Common tweaks℄, page 209.The next example shows a pra
ti
al appli
ation. Bar lines and time signatures are normallysyn
hronized a
ross the s
ore. This is done by the Timing_engraver. This plug-in keeps anadministration of time signature, lo
ation within the measure, et
. By moving the Timing_engraver engraver from S
ore to Staff 
ontext, we 
an have a s
ore where ea
h sta� has itsown time signature.\new S
ore \with {\remove "Timing_engraver"} <<
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onsists "Timing_engraver"} { \time 3/4
4 
 
 
 
 
}\new Staff \with {\
onsists "Timing_engraver"} { \time 2/4
4 
 
 
 
 
}>>
�
�

�
�

�
�

�
�4

2�
4
3�

�
�

�
�

9.1.4 Layout tunings within 
ontextsEa
h 
ontext is responsible for 
reating 
ertain types of graphi
al obje
ts. The settings used forprinting these obje
ts are also stored by 
ontext. By 
hanging these settings, the appearan
e ofobje
ts 
an be altered.The syntax for this is\override 
ontext.name #'property = #valueHere name is the name of a graphi
al obje
t, like Stem or NoteHead, and property is aninternal variable of the formatting system (`grob property' or `layout property'). The latter isa symbol, so it must be quoted. The subse
tion Se
tion 9.2.2 [Constru
ting a tweak℄, page 211explains what to �ll in for name, property, and value. Here we only dis
uss the fun
tionality ofthis 
ommand.The 
ommand\override Staff.Stem #'thi
kness = #4.0makes stems thi
ker (the default is 1.3, with sta� line thi
kness as a unit). Sin
e the 
ommandspe
i�es Staff as 
ontext, it only applies to the 
urrent sta�. Other staves will keep theirnormal appearan
e. Here we see the 
ommand in a
tion:
4\override Staff.Stem #'thi
kness = #4.0
4
4
4
� � � ���
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ommand 
hanges the de�nition of the Stem within the 
urrent Staff. Afterthe 
ommand is interpreted all stems are thi
kened.Analogous to \set, the 
ontext argument may be left out, 
ausing it to default to Voi
e,and adding \on
e applies the 
hange during one timestep only
4\on
e \override Stem #'thi
kness = #4.0
4
4
� � �� �The \override must be done before the obje
t is started. Therefore, when altering Spannerobje
ts, like slurs or beams, the \override 
ommand must be exe
uted at the moment whenthe obje
t is 
reated. In this example,\override Slur #'thi
kness = #3.0
8[( 
\override Beam #'thi
kness = #0.6
8 
℄)
� � � �� �the slur is fatter but the beam is not. This is be
ause the 
ommand for Beam 
omes after theBeam is started. Therefore it has no e�e
t.Analogous to \unset, the \revert 
ommand for a 
ontext undoes an \override 
ommand;like with \unset, it only a�e
ts settings that were made in the same 
ontext. In other words,the \revert in the next example does not do anything.\override Voi
e.Stem #'thi
kness = #4.0\revert Staff.Stem #'thi
knessSee alsoInternals: OverrideProperty, RevertProperty, PropertySet, Ba
kend, and All layoutobje
ts.BugsThe ba
k-end is not very stri
t in type-
he
king obje
t properties. Cy
li
 referen
es in S
hemevalues for properties 
an 
ause hangs or 
rashes, or both.9.1.5 Changing 
ontext default settingsThe adjustments of the previous subse
tions (Se
tion 9.1.2 [Changing 
ontext properties on the
y℄, page 202, Se
tion 9.1.3 [Modifying 
ontext plug-ins℄, page 204, and Se
tion 9.1.4 [Layouttunings within 
ontexts℄, page 205) 
an also be entered separately from the musi
, in the \layoutblo
k,\layout {...\
ontext {
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kness = #4.0\remove "Time_signature_engraver"}}Here\Stafftakes the existing de�nition for 
ontext Staff from the identi�er \Staff.The statements\set fontSize = #-2\override Stem #'thi
kness = #4.0\remove "Time_signature_engraver"a�e
t all staves in the s
ore.Other 
ontexts 
an be modi�ed analogously.The \set keyword is optional within the \layout blo
k, so\
ontext {...fontSize = #-2}will also work.BugsIt is not possible to 
olle
t 
ontext 
hanges in a variable, and apply them to one \
ontextde�nition by referring to that variable.The \RemoveEmptyStaffContext will override your 
urrent \Staff variable. If you wishto 
hange the defaults for a sta� that uses \RemoveEmptyStaffContext, you must do so after
alling \RemoveemptyStaffContext, ie\layout {\
ontext {\RemoveEmptyStaffContext\override Stem #'thi
kness = #4.0}}9.1.6 De�ning new 
ontextsSpe
i�
 
ontexts, like Staff and Voi
e, are made of simple building blo
ks, and it is possibleto 
ompose engraver plug-ins in di�erent 
ombinations, thereby 
reating new types of 
ontexts.The next example shows how to build a di�erent type of Voi
e 
ontext from s
rat
h. Itwill be similar to Voi
e, but prints 
entered slash noteheads only. It 
an be used to indi
ateimprovisation in Jazz pie
es,
� � � (� (ad lib (( (undress(

while playing :)

�� �
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ontext blo
k inside a \layout blo
k,\layout {\
ontext {...}}In the following dis
ussion, the example input shown should go on the . . . in the previousfragment.First, the 
ontext gets a name. Instead of Voi
e it will be 
alled ImproVoi
e,\name ImproVoi
eSin
e it is similar to the Voi
e, we want 
ommands that work on (existing) Voi
es to remainworking. This is a
hieved by giving the new 
ontext an alias Voi
e,\alias Voi
eThe 
ontext will print notes, and instru
tive texts\
onsists Note_heads_engraver\
onsists Text_engraverbut only on the 
enter line,\
onsists Pit
h_squash_engraversquashedPosition = #0The Pit
h_squash_engraver modi�es note heads (
reated by Note_heads_engraver) andsets their verti
al position to the value of squashedPosition, in this 
ase 0, the 
enter line.The notes look like a slash, without a stem,\override NoteHead #'style = #'slash\override Stem #'transparent = ##tAll these plug-ins have to 
ooperate, and this is a
hieved with a spe
ial plug-in, whi
h mustbe marked with the keyword \type. This should always be Engraver_group_engraver,\type "Engraver_group_engraver"Put together, we get\
ontext {\name ImproVoi
e\type "Engraver_group_engraver"\
onsists "Note_heads_engraver"\
onsists "Text_engraver"\
onsists Pit
h_squash_engraversquashedPosition = #0\override NoteHead #'style = #'slash\override Stem #'transparent = ##t\alias Voi
e}Contexts form hierar
hies. We want to hang the ImproVoi
e under Staff, just like normalVoi
es. Therefore, we modify the Staff de�nition with the \a

epts 
ommand,2\
ontext {\Staff\a

epts ImproVoi
e}Putting both into a \layout blo
k, like2 The opposite of \a

epts is \denies, whi
h is sometimes needed when reusing existing 
ontext de�nitions.
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ontext {\name ImproVoi
e...}\
ontext {\Staff\a

epts "ImproVoi
e"}}Then the output at the start of this subse
tion 
an be entered as\relative 
'' {a4 d8 bes8\new ImproVoi
e {
4^"ad lib" 

4 
^"undress"
 
_"while playing :)"}a1}9.2 The \override 
ommandIn the previous se
tion, we have already tou
hed on a 
ommand that 
hanges layout details: the\override 
ommand. In this se
tion, we will look in more detail at how to use the 
ommandin pra
ti
e. First, we will give a few versatile 
ommands that are suÆ
ient for many situations.The next se
tion will dis
uss the general use of \override.9.2.1 Common tweaksSome overrides are so 
ommon that prede�ned 
ommands are provided as short-
uts, for ex-ample, \slurUp and \stemDown. These 
ommands are des
ribed in Notation manual under these
tions for slurs and stems respe
tively.The exa
t tuning possibilities for ea
h type of layout obje
t are do
umented in the programreferen
e of the respe
tive obje
t. However, many layout obje
ts share properties, whi
h 
an beused to apply generi
 tweaks. We mention a few of these:� The extra-offset property, whi
h has a pair of numbers as value, moves obje
ts aroundin the printout. The �rst number 
ontrols left-right movement; a positive number will movethe obje
t to the right. The se
ond number 
ontrols up-down movement; a positive numberwill move it higher. The units of these o�sets are sta�-spa
es. The extra-offset propertyis a low-level feature: the formatting engine is 
ompletely oblivious to these o�sets.In the following example, the se
ond �ngering is moved a little to the left, and 1.8 sta�spa
e downwards:\stemUpf-5\on
e \override Fingering#'extra-offset = #'(-0.3 . -1.8)f-5
5� 5�� �
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ause an obje
t to be printed in `invisible ink': theobje
t is not printed, but all its other behavior is retained. The obje
t still takes up spa
e,it takes part in 
ollisions, and slurs, ties, and beams 
an be atta
hed to it.The following example demonstrates how to 
onne
t di�erent voi
es using ties. Normally,ties only 
onne
t two notes in the same voi
e. By introdu
ing a tie in a di�erent voi
e,
��� ���� �and blanking the �rst up-stem in that voi
e, the tie appears to 
ross voi
es:<< {\on
e \override Stem #'transparent = ##tb8~ b8\noBeam} \\ {b[ g8℄} >>
�� ���� �� The padding property for obje
ts with side-position-interfa
e 
an be set to in
reasethe distan
e between symbols that are printed above or below notes. We provide twoexamples; a more elaborate explanation is in Se
tion 9.2.2 [Constru
ting a tweak℄, page 211:
2\fermata\override S
ript #'padding = #3b2\fermata
H
�

H
�� �% This will not work, see below:\override MetronomeMark #'padding = #3\tempo 4=120
1% This works:\override S
ore.MetronomeMark #'padding = #3\tempo 4=80d1

� = 120

�
� = 80

�� �
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ond example how important it is to �gure out what 
ontext handles a 
ertainobje
t. Sin
e the MetronomeMark obje
t is handled in the S
ore 
ontext, property 
hangesin the Voi
e 
ontext will not be noti
ed.More spe
i�
 overrides are also possible. The next se
tion dis
usses in depth how to �gureout these statements for yourself.9.2.2 Constru
ting a tweakThe general pro
edure of 
hanging output, that is, entering a 
ommand like\override Voi
e.Stem #'thi
kness = #3.0means that we have to determine these bits of information:� the 
ontext: here Voi
e.� the layout obje
t: here Stem.� the layout property: here thi
kness� a sensible value: here 3.0We demonstrate how to glean this information from the notation manual and the programreferen
e.9.2.3 Navigating the program referen
eSuppose we want to move the �ngering indi
ation in the fragment below:
-2\stemUpf
2� �� �If you visit the do
umentation on �ngering instru
tions (in Se
tion 6.5.2 [Fingering instru
-tions℄, page 100), you will noti
e that there is written:See alsoProgram referen
e: FingerEvent and Fingering.This fragment points to two parts of the program referen
e: a page on FingerEvent and oneon Fingering.The page on FingerEvent des
ribes the properties of the musi
 expression for the input -2.The page 
ontains many links forward. For example, it saysA

epted by: Fingering_engraver,That link brings us to the do
umentation for the Engraver, the plug-in, whi
h saysThis engraver 
reates the following layout obje
ts: Fingering.In other words, on
e the FingerEvents are interpreted, the Fingering_engraver plug-inwill pro
ess them. The Fingering_engraver is also listed to 
reate Fingering obje
ts,Lo and behold, that is also the se
ond bit of information listed under See also in the Notationmanual. By 
li
king around in the program referen
e, we 
an follow the 
ow of informationwithin the program, either forward (like we did here), or ba
kwards, following links like this:� Fingering: Fingering obje
ts are 
reated by: Fingering_engraver� Fingering_engraver: Musi
 types a

epted: fingering-event
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 event type fingering-event is in Musi
 expressions namedFingerEventThis path goes against the 
ow of information in the program: it starts from the output, andends at the input event.The program referen
e 
an also be browsed like a normal do
ument. It 
ontains a 
hapter onMusi
 definitions on Translation, and the Ba
kend. Every 
hapter lists all the de�nitionsused, and all properties that may be tuned.9.2.4 Layout interfa
esThe HTML page that we found in the previous se
tion, des
ribes the layout obje
t 
alledFingering. Su
h an obje
t is a symbol within the s
ore. It has properties that store numbers(like thi
knesses and dire
tions), but also pointers to related obje
ts. A layout obje
t is also
alled a Grob, whi
h is short for Graphi
al Obje
t. For more details about Grobs, see grob-interfa
e.The page for Fingering lists the de�nitions for the Fingering obje
t. For example, the pagesays padding (dimension, in sta� spa
e):0.6whi
h means that the number will be kept at a distan
e of at least 0.6 of the note head.Ea
h layout obje
t may have several fun
tions as a notational or typographi
al element. Forexample, the Fingering obje
t has the following aspe
ts� Its size is independent of the horizontal spa
ing, unlike slurs or beams.� It is a pie
e of text. Granted, it is usually a very short text.� That pie
e of text is typeset with a font, unlike slurs or beams.� Horizontally, the 
enter of the symbol should be aligned to the 
enter of the notehead.� Verti
ally, the symbol is pla
ed next to the note and the sta�.� The verti
al position is also 
oordinated with other super- and subs
ript symbols.Ea
h of these aspe
ts is 
aptured in so-
alled interfa
es, whi
h are listed on the Fingeringpage at the bottomThis obje
t supports the following interfa
es: item-interfa
e, self-alignment-interfa
e, side-position-interfa
e, text-interfa
e,text-s
ript-interfa
e, font-interfa
e, finger-interfa
e, andgrob-interfa
e.Cli
king any of the links will take you to the page of the respe
tive obje
t interfa
e. Ea
hinterfa
e has a number of properties. Some of them are not user-servi
eable (\Internal proper-ties"), but others are.We have been talking of the Fingering obje
t, but a
tually it does not amount to mu
h.The initialization �le `s
m/define-grobs.s
m' shows the soul of the `obje
t',(Fingering. ((print-fun
tion . ,Text_interfa
e::print)(padding . 0.6)(staff-padding . 0.6)(self-alignment-X . 0)(self-alignment-Y . 0)(s
ript-priority . 100)(font-size . -5)(meta . ((interfa
es . (finger-interfa
e font-interfa
e
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ript-interfa
e text-interfa
eside-position-interfa
eself-alignment-interfa
eitem-interfa
e))))))As you 
an see, the Fingering obje
t is nothing more than a bun
h of variable settings, andthe webpage in the Program Referen
e is dire
tly generated from this de�nition.9.2.5 Determining the grob propertyRe
all that we wanted to 
hange the position of the 2 in
-2\stemUpf
2� �� �Sin
e the 2 is verti
ally positioned next to its note, we have to meddle with the interfa
easso
iated with this positioning. This is done using side-position-interfa
e. The page forthis interfa
e saysside-position-interfa
ePosition a vi
tim obje
t (this one) next to other obje
ts (the support). The propertydire
tion signi�es where to put the vi
tim obje
t relative to the support (left orright, up or down?)below this des
ription, the variable padding is des
ribed aspadding (dimension, in sta� spa
e)Add this mu
h extra spa
e between obje
ts that are next to ea
h other.By in
reasing the value of padding, we 
an move away the �ngering. The following 
ommandinserts 3 sta� spa
es of white between the note and the �ngering:\on
e \override Voi
e.Fingering #'padding = #3Inserting this 
ommand before the Fingering obje
t is 
reated, i.e., before 
2, yields thefollowing result:\on
e \override Voi
e.Fingering #'padding = #3
-2\stemUpf
2� �� �In this 
ase, the 
ontext for this tweak is Voi
e. This fa
t 
an also be dedu
ed from theprogram referen
e, for the page for the Fingering_engraver plug-in saysFingering engraver is part of 
ontexts: . . . Voi
e
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ult tweaksThere are two 
lasses of diÆ
ult adjustments. First, when there are several of the same obje
tsat one point, and you want to adjust only one. For example, if you want to 
hange only onenote head in a 
hord.In this 
ase, the \applyoutput fun
tion must be used. The next example de�nes a S
hemefun
tion set-position-font-size that sets the font-size property, but only on obje
ts thathave note-head-interfa
e and are at the right Y-position.#(define ((set-position-font-size pos size) grob origin 
urrent)(let*((interfa
es (ly:grob-property grob 'interfa
es))(position (ly:grob-property grob 'staff-position)))(if (and; is this a note head?(memq 'note-head-interfa
e interfa
es); is the Y 
oordinate right?(= pos position)); then do it.(set! (ly:grob-property grob 'font-size) size))))\relative {
\applyoutput #(set-position-font-size -2 4)<
 e g>}
� ���� �A similar te
hnique 
an be used for a

identals. In that 
ase, the fun
tion should 
he
k fora

idental-interfa
e.Another diÆ
ult adjustment is the appearan
e of spanner obje
ts, su
h as slur and tie. Ini-tially, only one of these obje
ts is 
reated, and they 
an be adjusted with the normal me
hanism.However, in some 
ases the spanners 
ross line breaks. If this happens, these obje
ts are 
loned.A separate obje
t is 
reated for every system that it is in. These are 
lones of the original obje
tand inherit all properties, in
luding \overrides.In other words, an \override always a�e
ts all pie
es of a broken spanner. To 
hange onlyone part of a spanner at a line break, it is ne
essary to hook into the formatting pro
ess. Theafter-line-breaking-
allba
k property 
ontains the S
heme pro
edure that is 
alled afterthe line breaks have been determined, and layout obje
ts have been split over di�erent systems.In the following example, we de�ne a pro
edure my-
allba
k. This pro
edure� determines if we have been split a
ross line breaks� if yes, retrieves all the split obje
ts� 
he
ks if we are the last of the split obje
ts� if yes, it sets extra-offset.This pro
edure is installed into Tie, so the last part of the broken tie is translated up.
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allba
k grob)(let* (; have we been split?(orig (ly:grob-original grob)); if yes, get the split pie
es (our siblings)(siblings (if (ly:grob? orig)(ly:spanner-broken-into orig) '() )))(if (and (>= (length siblings) 2)(eq? (
ar (last-pair siblings)) grob))(ly:grob-set-property! grob 'extra-offset '(-2 . 5)))))\relative 
'' {\override Tie #'after-line-breaking-
allba
k =#my-
allba
k
1 ~ \break 
2 ~ 
}
�� �

��2 �When applying this tri
k, the new after-line-breaking-
allba
k should also 
all the oldafter-line-breaking-
allba
k, if there is one. For example, if using this with Slur,Slur::after_line_breaking should also be 
alled.
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eholder until I 
an write a ni
e intro for this 
hapter.10.1 Paper outputThe global paper layout is determined by three fa
tors: the page layout, the line breaks, andthe spa
ing. These all in
uen
e ea
h other. The 
hoi
e of spa
ing determines how densely ea
hsystem of musi
 is set. This in
uen
es where line breaks are 
hosen, and thus ultimately, howmany pages a pie
e of musi
 takes.Globally spoken, this pro
edure happens in three steps: �rst, 
exible distan
es (\springs")are 
hosen, based on durations. All possible line breaking 
ombinations are tried, and the onewith the best results { a layout that has uniform density and requires as little stret
hing or
ramping as possible { is 
hosen.After spa
ing and linebreaking, the systems are distributed a
ross pages, taking into a

ountthe size of the page, and the size of the titles.10.1.1 Setting global sta� sizeTo set the global sta� size, use set-global-staff-size.#(set-global-staff-size 14)This sets the global default size to 14pt sta� height and s
ales all fonts a

ordingly.The Feta font provides musi
al symbols at eight di�erent sizes. Ea
h font is tuned for adi�erent sta� size: at a smaller size the font be
omes heavier, to mat
h the relatively heaviersta� lines. The re
ommended font sizes are listed in the following table:font name sta� height (pt) sta� height (mm) usefeta11 11.22 3.9 po
ket s
oresfeta13 12.60 4.4feta14 14.14 5.0feta16 15.87 5.6feta18 17.82 6.3 song booksfeta20 20 7.0 standard partsfeta23 22.45 7.9feta26 25.2 8.9These fonts are available in any sizes. The 
ontext property fontSize and the layout propertystaff-spa
e (in StaffSymbol) 
an be used to tune the size for individual staves. The sizes ofindividual staves are relative to the global size.See alsoThis manual: Se
tion 10.1.2 [Sele
ting notation font size℄, page 216.10.1.2 Sele
ting notation font sizeThe easiest method of setting the font size of any 
ontext, is by setting the fontSize property.
8\set fontSize = #-4
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 f\set fontSize = #3g
� �

�
�� �It does not 
hange the size of variable symbols, su
h as beams or slurs.Internally, the fontSize 
ontext property will 
ause the font-size property to be set in alllayout obje
ts. The value of font-size is a number indi
ating the size relative to the standardsize for the 
urrent sta� height. Ea
h step up is an in
rease of approximately 12% of the fontsize. Six steps is exa
tly a fa
tor two. The S
heme fun
tion magstep 
onverts a font-sizenumber to a s
aling fa
tor.
8\override NoteHead #'font-size = #-4
 f\override NoteHead #'font-size = #3g

� �

�
�� �LilyPond has fonts in di�erent design sizes. The musi
 fonts for smaller sizes are 
hubbier,while the text fonts are relatively wider. Font size 
hanges are a
hieved by s
aling the designsize that is 
losest to the desired size. The standard font size (for font-size equals 0), dependson the standard sta� height. For a 20pt sta�, a 10pt font is sele
ted.The font-size property 
an only be set on layout obje
ts that use fonts. These are the onessupporting the font-interfa
e layout interfa
e.Prede�ned 
ommandsThe following 
ommands set fontSize for the 
urrent voi
e:\tiny, \small, \normalsize.10.1.3 Paper sizeTo 
hange the paper size, there are two 
ommands,#(set-default-paper-size "a4")\paper {#(set-paper-size "a4")}The �rst 
ommand sets the size of all pages. The se
ond 
ommand sets the size of the pagesthat the \paper blo
k applies to { if the \paper blo
k is at the top of the �le, then it will applyto all pages. If the \paper blo
k is inside a \book, then the paper size will only apply to thatbook.The following paper sizes are supported: a6, a5, a4, a3, legal, letter, tabloid.If the symbol lands
ape is supplied as an argument to set-default-paper-size, the pageswill be rotated by 90 degrees, and wider line widths will be set 
orrespondingly.#(set-default-paper-size "a6" 'lands
ape)



Chapter 10: Output formats 21810.1.4 Page formattingLilyPond will do page layout, set margins, and add headers and footers to ea
h page.The default layout responds to the following settings in the \paper blo
k.firstpagenumberThe value of the page number of the �rst page. Default is 1.printfirstpagenumberIf set to true, will print the page number in the �rst page. Default isfalse.printpagenumberIf set to false, page numbers will not be printed.hsize The width of the page.vsize The height of the page.topmargin Margin between header and top of the page.bottommarginMargin between footer and bottom of the page.leftmarginMargin between the left side of the page and the beginning of the musi
.linewidth The length of the systems.headsep Distan
e between the top-most musi
 system and the page header.footsep Distan
e between the bottom-most musi
 system and the page footer.raggedbottomIf set to true, systems will not be spread a
ross the page.This should be set false for pie
es that have only two or three systemsper page, for example or
hestral s
ores.raggedlastbottomIf set to false, systems will be spread to �ll the last page.Pie
es that amply �ll two pages or more should have this set to true.betweensystemspa
eThis dimensions determines the distan
e between systems. It is theideal distan
e between the 
enter of the bottom sta� of one system andthe 
enter of the top sta� of the next system.In
reasing this will provide a more even appearan
e of the page at the
ost of using more verti
al spa
e.betweensystempaddingThis dimension is the minimum amount of white spa
e that will alwaysbe present between the bottom-most symbol of one system, and thetop-most of the next system.In
reasing this will put systems whose bounding boxes almost tou
hfarther apart.aftertitlespa
eAmount of spa
e between the title and the �rst system.
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eAmount of spa
e between the last system of the previous pie
e and thetitle of the next.betweentitlespa
eAmount of spa
e between 
onse
utive titles (e.g., the title of the bookand the title of a pie
e).systemSeparatorMarkupThis 
ontains a markup obje
t, whi
h will be inserted between systems.This is often used for or
hestral s
ores.The markup 
ommand \slashSeparator is provided as a sensible de-fault, for example
�� �

�
2 �Example:\paper{hsize = 2\
mtopmargin = 3\
mbottommargin = 3\
mraggedlastbottom = ##t}You 
an also de�ne these values in S
heme. In that 
ase mm, in, pt, and 
m are variablesde�ned in `paper-defaults.ly' with values in millimeters. That's why the value has to bemultiplied in the example\paper {#(define bottommargin (* 2 
m))}The default footer is empty, ex
ept for the �rst page, where the 
opyright �eld from \headeris inserted, and the last page, where tagline from \header is added. The default tagline is\Musi
 engraving by LilyPond (version)".1The header and footer are 
reated by the fun
tions make-footer and make-header, de�nedin \paper. The default implementations are in `s
m/page-layout.s
m'.The page layout itself is done by two fun
tions in the \paper blo
k, page-musi
-heightand page-make-sten
il. The former tells the line-breaking algorithm how mu
h spa
e 
an bespent on a page, the latter 
reates the a
tual page given the system to put on it.BugsThe option rightmargin is de�ned but doesn't set the right margin yet. The value for the rightmargin has to be de�ned adjusting the values of the leftmargin and linewidth.The default page header puts the page number and the instrument �eld from the \headerblo
k on a line.1 Ni
ely printed parts are good PR for us, so please leave the tagline if you 
an.
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ore layoutWhile \paper 
ontains settings that relate to the page formatting of the whole do
ument,\layout 
ontains settings for s
ore-spe
i�
 layout.\layout {indent = 2.0\
m\
ontext { \StaffminimumVerti
alExtent = #'(-6 . 6}\
ontext { \Voi
e\override TextS
ript #'padding = #1.0\override Glissando #'thi
kness = #3}}See alsoThis manual: Se
tion 9.1.5 [Changing 
ontext default settings℄, page 20610.1.6 Verti
al spa
ingThe height of ea
h system is determined automati
ally. To prevent systems from bumping intoea
h other, some minimum distan
es are set. By 
hanging these, you 
an put staves 
losertogether, and thus put more systems onto one page.Normally staves are sta
ked verti
ally. To make staves maintain a distan
e, their verti
al sizeis padded. This is done with the property minimumVerti
alExtent. It takes a pair of numbers,so if you want to make it smaller than its default #'(-4 . 4), then you 
ould set\set Staff.minimumVerti
alExtent = #'(-3 . 3)This sets the verti
al size of the 
urrent sta� to 3 sta� spa
es on either side of the 
enter sta�line. The argument of minimumVerti
alExtent is interpreted as an interval, where the 
enterline is the 0, so the �rst number is generally negative. The sta� 
an be made larger at thebottom by setting it to (-6 . 4).To 
hange the amount of spa
e between systems, use betweensystemspa
e. A s
ore withonly one sta� is still 
onsidered to have systems, so setting betweensystemspa
e will be mu
hmore useful than 
hanging minimumVerti
alExtent.\paper {betweensystemspa
e = 10\mm}See alsoInternals: Verti
al alignment of staves is handled by the Verti
alAlignment obje
t. The
ontext parameters spe
ifying the verti
al extent are des
ribed in 
onne
tion with the Axis_group_engraver.BugsminimumVerti
alExtent is synta
ti
 sugar for setting minimum-Y-extent of theVerti
alAxisGroup of the 
urrent 
ontext. It 
an only be 
hanged s
ore wide.10.1.7 Verti
al spa
ing of piano stavesThe distan
e between staves of a PianoStaff 
annot be 
omputed during formatting. Rather,to make 
ross-sta� beaming work 
orre
tly, that distan
e has to be �xed beforehand.The distan
e of staves in a PianoStaff is set with the for
ed-distan
e property of theVerti
alAlignment obje
t, 
reated in PianoStaff.
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an be adjusted as follows\new PianoStaff \with {\override Verti
alAlignment #'for
ed-distan
e = #7} {...}This would bring the staves together at a distan
e of 7 sta� spa
es, measured from the 
enterline of ea
h sta�.The di�eren
e is demonstrated in the following example,\relative <<\new PianoStaff \with {\override Verti
alAlignment #'for
ed-distan
e = #7} <<\new Staff { 
1 }\new Staff { 
 }>>\new PianoStaff <<\new Staff { 
 }\new Staff { 
 }>>>>

�
�
�
��

� �

� �

� �
�

Bugsfor
ed-distan
e 
annot be 
hanged per system.10.1.8 Horizontal Spa
ingThe spa
ing engine translates di�eren
es in durations into stret
hable distan
es (\springs") ofdi�erring lengths. Longer durations get more spa
e, shorter durations get less. The shortestdurations get a �xed amount of spa
e (whi
h is 
ontrolled by shortest-duration-spa
e in theSpa
ingSpanner obje
t). The longer the duration, the more spa
e it gets: doubling a durationadds a �xed amount (this amount is 
ontrolled by spa
ing-in
rement) of spa
e to the note.For example, the following pie
e 
ontains lots of half, quarter, and 8th notes; the eighth noteis followed by 1 note head width (NHW). The quarter note is followed by 2 NHW, the half by3 NHW, et
.



Chapter 10: Output formats 222
2 
4. 
8 
4. 
8 
4. 
8 
8
8 
4 
4 
4
� �� �� ��� � �� �� �� � � �� �Normally, spa
ing-in
rement is set to 1.2 sta� spa
e, whi
h is approximately the width ofa note head, and shortest-duration-spa
e is set to 2.0, meaning that the shortest note gets2.4 sta� spa
e (2.0 times the spa
ing-in
rement) of horizontal spa
e. This spa
e is 
ountedfrom the left edge of the symbol, so the shortest notes are generally followed by one NHW ofspa
e.If one would follow the above pro
edure exa
tly, then adding a single 32nd note to a s
orethat uses 8th and 16th notes, would widen up the entire s
ore a lot. The shortest note is nolonger a 16th, but a 32nd, thus adding 1 NHW to every note. To prevent this, the shortestduration for spa
ing is not the shortest note in the s
ore, but rather the one whi
h o

urs mostfrequently.The most 
ommon shortest duration is determined as follows: in every measure, the shortestduration is determined. The most 
ommon shortest duration is taken as the basis for the spa
ing,with the stipulation that this shortest duration should always be equal to or shorter than an8th note. The shortest duration is printed when you run lilypond with the --verbose option.These durations may also be 
ustomized. If you set the 
ommon-shortest-duration inSpa
ingSpanner, then this sets the base duration for spa
ing. The maximum duration for thisbase (normally an 8th), is set through base-shortest-duration.Notes that are even shorter than the 
ommon shortest note are followed by a spa
e that isproportional to their duration relative to the 
ommon shortest note. So if we were to add onlya few 16th notes to the example above, they would be followed by half a NHW:
2 
4. 
8 
4. 
16[ 
℄ 
4. 
8 
8 
8 
4 
4 
4

��� �� �� � � �� �� �� � � �� �In the introdu
tion (see Se
tion 1.1 [Engraving℄, page 2), it was explained that stem dire
-tions in
uen
e spa
ing. This is 
ontrolled with the stem-spa
ing-
orre
tion property in theNoteSpa
ing, obje
t. These are generated for every Voi
e 
ontext. The StaffSpa
ing obje
t(generated in Staff 
ontext) 
ontains the same property for 
ontrolling the stem/bar line spa
-ing. The following example shows these 
orre
tions, on
e with default settings, and on
e withexaggerated 
orre
tions:
�� � � �� � � �� � � � � � �� �See alsoInternals: Spa
ingSpanner, NoteSpa
ing, StaffSpa
ing, SeparationItem, andSeparatingGroupSpanner.
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ing is determined on a s
ore wide basis. If you have a s
ore that 
hanges its 
hara
ter(measured in durations) halfway during the s
ore, the part 
ontaining the longer durations willbe spa
ed too widely.There is no 
onvenient me
hanism to manually override spa
ing. The following work-aroundmay be used to insert extra spa
e into a s
ore.\on
e \override S
ore.SeparationItem #'padding = #1No work-around exists for de
reasing the amount of spa
e.10.1.9 Line lengthThe most basi
 settings in
uen
ing the spa
ing are indent and linewidth. They are set in the\layout blo
k. They 
ontrol the indentation of the �rst line of musi
, and the lengths of thelines.If raggedright is set to true in the \layout blo
k, then the lines are justi�ed at their naturallength. This is useful for short fragments, and for 
he
king how tight the natural spa
ing is.The option raggedlast is similar to raggedright, but only a�e
ts the last line of the pie
e.No restri
tions are put on that line. The result is similar to formatting text paragraphs. In aparagraph, the last line simply takes its natural length.10.1.10 Line breakingLine breaks are normally 
omputed automati
ally. They are 
hosen so that lines look neither
ramped nor loose, and that 
onse
utive lines have similar density.O

asionally you might want to override the automati
 breaks; you 
an do this by spe
ifying\break. This will for
e a line break at this point. Line breaks 
an only o

ur at pla
es wherethere are bar lines. If you want to have a line break where there is no bar line, you 
an for
e aninvisible bar line by entering \bar "". Similarly, \noBreak forbids a line break at a point.For line breaks at regular intervals use \break separated by skips and repeated with \repeat:<< \repeat unfold 7 {s1 \noBreak s1 \noBreaks1 \noBreak s1 \break }the real musi
>>This makes the following 28 measures (assuming 4/4 time) be broken every 4 measures, andonly there.Prede�ned 
ommands\break, and \noBreak.See alsoInternals: BreakEvent.10.1.11 Page breakingThe default page breaking may be overriden by inserting \pageBreak or \noPageBreak 
om-mands. These 
ommands are analogous to \break and \noBreak. They should be inserted ata bar line. These 
ommands for
e and forbid a page-break from happening. Of 
ourse, the\pageBreak 
ommand also for
es a line break.Page breaks are 
omputed by the page-breaking fun
tion in the \paper blo
k.To for
e a new page for a new pie
e (in a 
olle
tion of pie
es or a pie
e in several movements),use breakbefore in the header.
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ommands\pageBreak \noPageBreak10.1.12 Multiple movementsA do
ument may 
ontain multiple pie
es of musi
 and texts. Examples of these are an etudebook, or an or
hestral part with multiple movements. Ea
h movement is entered with a \s
oreblo
k,\s
ore {..musi
..}and texts are entered with a \markup blo
k,\markup {..text..}The movements and texts are 
ombined together in a \book blo
k, like\book {\s
ore {..}\markup {..}\s
ore {..}}The header for ea
h pie
e of musi
 
an be put inside the \s
ore blo
k. The pie
e namefrom the header will be printed before ea
h movement. The title for the entire book 
an be putinside the \book, but if it is not present, the \header whi
h is at the top of the �le is inserted.\book {\header {title = "Eight miniatures"
omposer = "Igor Stravinsky"}\s
ore {...\header { pie
e = "Romanze" }}\markup {..text of se
ond verse..}\markup {..text of third verse..}\s
ore {...
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e = "Menuetto" }}}10.1.13 Creating titlesTitles are 
reated for ea
h \s
ore blo
k, and over a \book.The 
ontents of the titles are taken from the \header blo
ks. The header blo
k for a booksupports the followingdedi
ationThe dedi
atee of the musi
, 
entered at the top of the �rst page.title The title of the musi
, 
entered just below the dedi
ation.subtitle Subtitle, 
entered below the title.subsubtitleSubsubtitle, 
entered below the subtitle.poet Name of the poet, 
ush-left below the subtitle.
omposer Name of the 
omposer, 
ush-right below the subtitle.meter Meter string, 
ush-left below the poet.opus Name of the opus, 
ush-right below the 
omposer.arranger Name of the arranger, 
ush-right below the opus.instrumentName of the instrument, 
entered below the arranger. Also 
entered at the top ofpages (other than the �rst page).pie
e Name of the pie
e, 
ush-left below the instrument.breakbeforeThis for
es the title to start on a new page (set to ##t or ##f).
opyright Copyright noti
e, 
entered at the bottom of the �rst page. To insert the 
opyrightsymbol, see Se
tion 8.1.5 [Text en
oding℄, page 163.tagline Centered at the bottom of the last page.Here is a demonstration of the �elds available. Note that you may use any Se
tion 8.1.4 [Textmarkup℄, page 161 
ommands in the header.\paper {linewidth = 9.0\
mvsize = 10.0\
m}\book {\header {dedi
ation = "dedi
ated to me"title = \markup \
enter-align { "Title first line" "Title se
ond line, longer" }subtitle = "the subtitle,"subsubtitle = #(string-append "subsubtitle LilyPond version " (lilypond-version))poet = "Poet"
omposer = \markup \
enter-align { "
omposer" \small "(1847-1973)" }texttranslator = "Text Translator"



Chapter 10: Output formats 226meter = \markup { \teeny "m" \tiny "e" \normalsize "t" \large "e" \huge "r" }arranger = "Arranger"opus = \markup { \fontsize #8.5 "o" \fontsize #2.5 "p" \fontsize #-2.5 "u" \fontsize #-5.3 "s" \fontsize #7.5 " " }instrument = \markup \bold \itali
 "instrument"pie
e = "Pie
e"}\s
ore {{ 
'1 }\header {pie
e = "pie
e1"opus = "opus1"}}\markup {and now...}\s
ore {{ 
'1 }\header {pie
e = "pie
e2"opus = "opus2"}}}
 

Arrangerm e t e r
(1847-1973)

composerinstrumentPoet

subsubtitle LilyPond version 2.6.3

the subtitle,
Title second line, longer

Title first line
dedicated to me

opus1piece1

�� �
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instrument2

and now...

opus2piece2

�� �

Music engraving by LilyPond 2.6.3 — www.lilypond.orgA more advan
ed option is to 
hange the de�nitions of the following variables in the \paperblo
k. The init �le `ly/titling-init.ly' lists the default layout.bookTitleMarkupThis is the title put over an entire \book blo
k. Typi
ally, it has the 
omposer andthe title of the pie
es
oreTitleMarkupThis is the title put over a \s
ore blo
k within a \book. Typi
ally, it has the nameof the movement (pie
e �eld).oddHeaderMarkupThis is the page header for odd-numbered pages.evenHeaderMarkupThis is the page header for even-numbered pages. If unspe
i�ed, the odd header isused instead.By default, headers are de�ned su
h that the page number is on the outside edge,and the instrument is 
entered.oddFooterMarkupThis is the page footer for odd-numbered pages.evenFooterMarkupThis is the page footer for even-numbered pages. If unspe
i�ed, the odd header isused instead.By default, the footer has the 
opyright noti
e on the �rst, and the tagline on thelast page.The following de�nition will put the title 
ush left, and the 
omposer 
ush right on a singleline.\paper {bookTitleMarkup = \markup {\fill-line {\fromproperty #'header:title\fromproperty #'header:
omposer}

http://lilypond.org/web/


Chapter 10: Output formats 228}}10.2 Sound outputMIDI (Musi
al Instrument Digital Interfa
e) is a standard for 
onne
ting and 
ontrolling digitalinstruments. A MIDI �le is a series of notes in a number of tra
ks. It is not an a
tual sound�le; you need spe
ial software to translate between the series of notes and a
tual sounds.Pie
es of musi
 
an be 
onverted to MIDI �les, so you 
an listen to what was entered. This is
onvenient for 
he
king the musi
; o
taves that are o� or a

identals that were mistyped standout very mu
h when listening to the MIDI output.BugsMany musi
ally interesting e�e
ts, su
h as swing, arti
ulation, slurring, et
., are not translatedto midi.The midi output allo
ates a 
hannel for ea
h sta�, and one for global settings. Therefore themidi �le should not have more than 15 staves (or 14 if you do not use drums). Other staves willremain silent.Not all midi players 
orre
tly handle tempo 
hanges in the midi output. Players that areknown to work in
lude timidity (http://timidity.sour
eforge.net/).10.2.1 Creating MIDI �lesTo 
reate a MIDI from a musi
 pie
e of musi
, add a \midi blo
k to a s
ore, for example,\s
ore {...musi
...\midi { \tempo 4=72 }}The tempo is spe
i�ed using the \tempo 
ommand. In this example the tempo of quarternotes is set to 72 beats per minute.If there is a \midi 
ommand in a \s
ore, only MIDI will be produ
ed. When notation isneeded too, a \layout blo
k must be added\s
ore {...musi
...\midi { \tempo 4=72 }\layout { }}Ties, dynami
s, and tempo 
hanges are interpreted. Dynami
 marks, 
res
endi and de-
res
endi translate into MIDI volume levels. Dynami
 marks translate to a �xed fra
tion of theavailable MIDI volume range, 
res
endi and de
res
endi make the volume vary linearly betweentheir two extremes. The fra
tions 
an be adjusted by dynami
AbsoluteVolumeFun
tion inVoi
e 
ontext. For ea
h type of MIDI instrument, a volume range 
an be de�ned. This givesa basi
 equalizer 
ontrol, whi
h 
an enhan
e the quality of the MIDI output remarkably. Theequalizer 
an be 
ontrolled by setting instrumentEqualizer.10.2.2 MIDI blo
kThe MIDI blo
k is analogous to the layout blo
k, but it is somewhat simpler. The \midi blo
k
an 
ontain� a \tempo de�nition, and� 
ontext de�nitions.
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e should be inserted, for example\midi { \tempo 4 . = 120 }Context de�nitions follow pre
isely the same syntax as within the \layout blo
k. Translationmodules for sound are 
alled performers. The 
ontexts for MIDI output are de�ned in `ly/performer-init.ly'.10.2.3 MIDI instrument namesThe MIDI instrument name is set by the Staff.midiInstrument property. The instrumentname should be 
hosen from the list in Se
tion C.2 [MIDI instruments℄, page 255.\set Staff.midiInstrument = "glo
kenspiel"...notes...If the sele
ted instrument does not exa
tly mat
h an instrument from the list of MIDI in-struments, the Grand Piano ("a
ousti
 grand") instrument is used.
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es for programmers11.1 Programmer interfa
es for input11.1.1 Input variables and S
hemeThe input format supports the notion of variables: in the following example, a musi
 expressionis assigned to a variable with the name traLaLa.traLaLa = { 
'4 d'4 }There is also a form of s
oping: in the following example, the \layout blo
k also 
ontains atraLaLa variable, whi
h is independent of the outer \traLaLa.traLaLa = { 
'4 d'4 }\layout { traLaLa = 1.0 }In e�e
t, ea
h input �le is a s
ope, and all \header, \midi, and \layout blo
ks are s
opesnested inside that toplevel s
ope.Both variables and s
oping are implemented in the GUILE module system. An anonymousS
heme module is atta
hed to ea
h s
ope. An assignment of the formtraLaLa = { 
'4 d'4 }is internally 
onverted to a S
heme de�nition(define traLaLa S
heme value of ``... '')This means that input variables and S
heme variables may be freely mixed. In the followingexample, a musi
 fragment is stored in the variable traLaLa, and dupli
ated using S
heme. Theresult is imported in a \s
ore blo
k by means of a se
ond variable twi
e:traLaLa = { 
'4 d'4 }#(define newLa (map ly:musi
-deep-
opy(list traLaLa traLaLa)))#(define twi
e(make-sequential-musi
 newLa)){ \twi
e }In the above example, musi
 expressions 
an be `exported' from the input to the S
heme inter-preter. The opposite is also possible. By wrapping a S
heme value in the fun
tion ly:export, aS
heme value is interpreted as if it were entered in LilyPond syntax. Instead of de�ning \twi
e,the example above 
ould also have been written as...{ #(ly:export (make-sequential-musi
 (list newLa))) }BugsMixing S
heme and LilyPond identi�ers is not possible with the --safe option.11.1.2 Internal musi
 representationWhen a musi
 expression is parsed, it is 
onverted into a set of S
heme musi
 obje
ts. Thede�ning property of a musi
 obje
t is that it takes up time. Time is a rational number thatmeasures the length of a pie
e of musi
, in whole notes.A musi
 obje
t has three kinds of types:� musi
 name: Ea
h musi
 expression has a name, for example, a note leads to a NoteEvent,and \simultaneous leads to a SimultaneousMusi
. A list of all expressions available is inthe internals manual, under Musi
 expressions.
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e: Ea
h musi
 name has several `types' or interfa
es, for example, a noteis an event, but it is also a note-event, a rhythmi
-event, and a melodi
-event.All 
lasses of musi
 are listed in the internals manual, under Musi
 
lasses.� C++ obje
t: Ea
h musi
 obje
t is represented by a C++ obje
t. For te
hni
al reasons,di�erent musi
 obje
ts may be represented by di�erent C++ obje
t types. For example, anote is Event obje
t, while \gra
e 
reates a Gra
e_musi
 obje
t.We expe
t that distin
tions between di�erent C++ types will disappear in the future.The a
tual information of a musi
 expression is stored in properties. For example, aNoteEvent has pit
h and duration properties that store the pit
h and duration of that note.A list of all properties available is in the internals manual, under Musi
 properties.A 
ompound musi
 expression is a musi
 obje
t that 
ontains other musi
 obje
ts in itsproperties. A list of obje
ts 
an be stored in the elements property of a musi
 obje
t, ora single `
hild' musi
 obje
t in the element obje
t. For example, SequentialMusi
 has its
hildren in elements, and Gra
eMusi
 has its single argument in element. The body of arepeat is stored in the element property of RepeatedMusi
, and the alternatives in elements.11.1.3 Extending musi
 syntaxThe syntax of 
omposite musi
 expressions, like \repeat, \transpose, and \
ontext followsthe general form of\keyword non-musi
-arguments musi
-argumentsSu
h syntax 
an also be de�ned as user 
ode. To do this, it is ne
essary to 
reate a mu-si
 fun
tion. This is a spe
ially marked S
heme fun
tion. For example, the musi
 fun
tion\applymusi
 applies a user-de�ned fun
tion to a musi
 expression. Its syntax is\applymusi
 #fun
 musi
A musi
 fun
tion is 
reated with ly:make-musi
-fun
tion,(ly:make-musi
-fun
tion\applymusi
 takes a S
heme fun
tion and a Musi
 expression as arguments. This is en
odedin its parameter list,(list pro
edure? ly:musi
?)The fun
tion itself takes another argument, an Input lo
ation obje
t. That obje
t is used toprovide error messages with �le names and line numbers. The de�nition is the se
ond argumentof ly:make-musi
-fun
tion. The body simply 
alls the fun
tion(lambda (where fun
 musi
)(fun
 musi
))The above S
heme 
ode only de�nes the fun
tionality. The tag \applymusi
 is sele
ted byde�ningapplymusi
 = #(ly:make-musi
-fun
tion(list pro
edure? ly:musi
?)(lambda (parser lo
ation fun
 musi
)(fun
 musi
)))A def-musi
-fun
tionma
ro is introdu
ed on top of ly:make-musi
-fun
tion to ease thede�nition of musi
 fun
tions:applymusi
 = #(def-musi
-fun
tion (parser lo
ation fun
 musi
)(pro
edure? ly:musi
?)(fun
 musi
))Examples of the use of \applymusi
 are in the next se
tion.
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-fun
tions-init.ly'.11.1.4 Manipulating musi
 expressionsMusi
 obje
ts and their properties 
an be a

essed and manipulated dire
tly, through the\applymusi
 me
hanism. The syntax for \applymusi
 is\applymusi
 #fun
 musi
This means that the S
heme fun
tion fun
 is 
alled with musi
 as its argument. The returnvalue of fun
 is the result of the entire expression. fun
 may read and write musi
 propertiesusing the fun
tions ly:musi
-property and ly:musi
-set-property!.An example is a fun
tion that reverses the order of elements in its argument,#(define (rev-musi
-1 m)(ly:musi
-set-property! m 'elements(reverse (ly:musi
-property m 'elements)))m)\applymusi
 #rev-musi
-1 { 
'4 d'4 }
� �� �The use of su
h a fun
tion is very limited. The e�e
t of this fun
tion is void when appliedto an argument that does not have multiple 
hildren. The following fun
tion appli
ation has noe�e
t \applymusi
 #rev-musi
-1 \gra
e { 
4 d4 }In this 
ase, \gra
e is stored as Gra
eMusi
, whi
h has no elements, only a single element.Every generally appli
able fun
tion for \applymusi
 must { like musi
 expressions themselves{ be re
ursive.The following example is su
h a re
ursive fun
tion: It �rst extra
ts the elements of anexpression, reverses them and puts them ba
k. Then it re
urses, both on elements and element
hildren.#(define (reverse-musi
 musi
)(let* ((elements (ly:musi
-property musi
 'elements))(
hild (ly:musi
-property musi
 'element))(reversed (reverse elements))); set 
hildren(ly:musi
-set-property! musi
 'elements reversed); re
urse(if (ly:musi
? 
hild) (reverse-musi
 
hild))(map reverse-musi
 reversed)musi
))A slightly more elaborate example is in `input/test/reverse-musi
.ly'.Some of the input syntax is also implemented as re
ursive musi
 fun
tions. For example, thesyntax for polyphony
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tually implemented as a re
ursive fun
tion that repla
es the above by the internal equivalentof << \
ontext Voi
e = "1" { \voi
eOne a }\
ontext Voi
e = "2" { \voi
eTwo b } >>Other appli
ations of \applymusi
 are writing out repeats automati
ally (`input/test/unfold-all-repeats.ly'), saving keystrokes (`input/test/musi
-box.ly') and exportingLilyPond input to other formats (eg. `input/no-notation/to-xml.ly').See also`s
m/musi
-fun
tions.s
m', `s
m/musi
-types.s
m', `input/test/add-sta

ato.ly',`input/test/unfold-all-repeats.ly', and `input/test/musi
-box.ly'.11.1.5 Displaying musi
 expressionsWhen writing a musi
 fun
tion, it is often instru
tive to inspe
t how a musi
 expression is storedinternally. This 
an be done with the musi
 fun
tion \displayMusi
.{\displayMusi
 { 
'4\f }}11.1.6 Using LilyPond syntax inside S
hemeCreating musi
 expressions in S
heme 
an be tedious, as they are heavily nested and the resultingS
heme 
ode is large. For some simple tasks, this 
an be avoided, using 
ommon LilyPond syntaxinside S
heme, with the dedi
ated #{ ... #} syntax.The following two expressions give equivalent musi
 expressions:mynotes = { \override Stem #'thi
kness = #4{ 
'8 d' } }#(define mynotes #{ \override Stem #'thi
kness = #4{ 
'8 d' } #})The 
ontent of #{ ... #} is en
losed in an impli
it { ... } blo
k, whi
h is parsed. Theresulting musi
 expression, a SequentialMusi
 musi
 obje
t, is then returned and usable inS
heme.Arbitrary S
heme forms, in
luding variables, 
an be used in #{ ... #} expressions with the$ 
hara
ter ($$ 
an be used to produ
e a single $ 
hara
ter). This makes the 
reation of simplefun
tions straightforward. In the following example, a fun
tion setting the TextS
ript's paddingis de�ned:#(use-modules (i
e-9 optargs))#(define* (textpad padding #:optional on
e?)(ly:export ; this is ne
essary for using the expression; dire
tly inside a blo
k(if on
e?#{ \on
e \override TextS
ript #'padding = #$padding #}#{ \override TextS
ript #'padding = #$padding #}))){ 
'^"1"#(textpad 3.0 #t) % only on
e
'^"2"
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'^"3"#(textpad 5.0)
'^"4"
'^"5"}
1

� � �
2

3

� �
4 5

� �Here, the variable padding is a number; musi
 expression variables may also be used in asimilar fashion, as in the following example:#(define (with-padding padding)(lambda (musi
)#{ \override TextS
ript #'padding = #$padding$musi
\revert TextS
ript #'padding #})){ 
'^"1"\applymusi
 #(with-padding 3) { 
'^"2" 
'^"3" }
'^"4"}
� �
1

�
2

�
3

4� �The fun
tion 
reated by (with-padding 3) adds \override and \revert statements aroundthe musi
 given as an argument, and returns this new expression. Thus, this example is equiv-alent to:{ 
'^"1"{ \override TextS
ript #'padding = #3{ 
'^"2" 
'^"3"}\revert TextS
ript #'padding}
'^"4"}This fun
tion may also be de�ned as a musi
 fun
tion:withPadding =#(def-musi
-fun
tion (parser lo
ation padding musi
) (number? ly:musi
?)#{ \override TextS
ript #'padding = #$padding$musi
\revert TextS
ript #'padding #}){



Chapter 11: Interfa
es for programmers 235
'^"1"\withPadding #3 { 
'^"2" 
'^"3"}
'^"4"}
�

1

� �
2

�
3

� � 4

11.2 Markup programmer interfa
eMarkups are implemented as spe
ial S
heme fun
tions. When applied with as arguments anoutput de�nition (\layout or \paper), and a list of properties and other arguments, produ
e aSten
il obje
t.11.2.1 Markup 
onstru
tion in S
hemeThe markup ma
ro builds markup expressions in S
heme while providing a LilyPond-like syntax.For example,(markup #:
olumn (#:line (#:bold #:itali
 "hello" #:raise 0.4 "world")#:bigger #:line ("foo" "bar" "baz")))is equivalent to:\markup \
olumn < { \bold \itali
 "hello" \raise #0.4 "world" }\bigger { foo bar baz } >This example exposes the main translation rules between regular LilyPond markup syntax andS
heme markup syntax, whi
h are summed up is this table:LilyPond S
heme\
ommand #:
ommand\variable variable{ ... } #:line ( ... )\
enter-align { ... } #:
enter-align ( ... )string "string"#s
heme-arg s
heme-argBesides, the whole s
heme language is a

essible inside the markup ma
ro: thus, one may usefun
tion 
alls inside markup in order to manipulate 
hara
ter strings for instan
e. This provesuseful when de�ning new markup 
ommands (see Se
tion 11.2.3 [Markup 
ommand de�nition℄,page 236).BugsOne 
an not feed the #:line (resp #:
enter, #:
olumn) 
ommand with a variable or the resultof a fun
tion 
all. Example:(markup #:line (fun-that-returns-markups))is invalid. One should use the make-line-markup (resp., make-
enter-markup or make-
olumn-markup) fun
tion instead,(markup (make-line-markup (fun-that-returns-markups)))11.2.2 How markups work internallyIn a markup like
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es for programmers 236\raise #0.5 "foo"\raise is a
tually represented by the raise-markup fun
tion. The markup expression is storedas (list raise-markup 0.5 (list simple-markup "foo"))When the markup is 
onverted to printable obje
ts (Sten
ils), the raise-markup fun
tion is
alled as(apply raise-markup\layout obje
tlist of property alists0.5the "foo" markup)The raise-markup fun
tion �rst 
reates the sten
il for the foo string, and then it raises thatSten
il by 0.5 sta� spa
e. This is a rather simple example; more 
omplex examples are in therest of this se
tion, and in `s
m/define-markup-
ommands.s
m'.11.2.3 Markup 
ommand de�nitionNew markup 
ommands 
an be de�ned with the def-markup-
ommand s
heme ma
ro.(def-markup-
ommand (
ommand-name layout props arg1 arg2 ...)(arg1-type? arg2-type? ...)..
ommand body..)The arguments signifyargi ith 
ommand argumentargi-type? a type predi
ate for the ith argumentlayout the `layout' de�nitionprops a list of alists, 
ontaining all a
tive properties.As a simple example, we show how to add a \small
aps 
ommand, whi
h sele
ts TEX's small
aps font. Normally, we 
ould sele
t the small 
aps font as follows:\markup { \override #'(font-shape . 
aps) Text-in-
aps }This sele
ts the 
aps font by setting the font-shape property to #'
aps for interpretingText-in-
aps.To make the above available as \small
aps 
ommand, we have to de�ne a fun
tion usingdef-markup-
ommand. The 
ommand should take a single argument, of type markup. Therefore,the start of the de�nition should read(def-markup-
ommand (small
aps layout props argument) (markup?)What follows is the 
ontent of the 
ommand: we should interpret the argument as a markup,i.e., (interpret-markup layout ... argument)This interpretation should add '(font-shape . 
aps) to the a
tive properties, so we substitutethe following for the . . . in the above example:(
ons (list '(font-shape . 
aps) ) props)The variable props is a list of alists, and we prepend to it by 
ons'ing a list with the extrasetting.Suppose that we are typesetting a re
itative in an opera, and we would like to de�ne a
ommand that will show 
hara
ter names in a 
ustom manner. Names should be printed withsmall 
aps and translated a bit to the left and top. We will de�ne a \
hara
ter 
ommand thattakes into a

ount the ne
essary translation, and uses the newly de�ned \small
aps 
ommand:
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ommand (
hara
ter layout props name) (string?)"Print the 
hara
ter name in small 
aps, translated to the left andtop. Syntax: \\
hara
ter #\"name\""(interpret-markup layout props(markup "" #:translate (
ons -3 1) #:small
aps name)))There is one 
ompli
ation that needs explanation: texts above and below the sta� are movedverti
ally to be at a 
ertain distan
e (the padding property) from the sta� and the notes. Tomake sure that this me
hanism does not annihilate the verti
al e�e
t of our #:translate, weadd an empty string ("") before the translated text. Now the "" will be put above the notes,and the name is moved in relation to that empty string. The net e�e
t is that the text is movedto the upper left.The �nal result is as follows:{ 
''^\markup \
hara
ter #"Cleopatra"e'^\markup \
hara
ter #"Giulio Cesare"}
CLEOPATRA� � � � �GIULIO CESARE� � �� �We have used the 
aps font shape, but suppose that our font does not have a small-
apsvariant. In that 
ase we have to fake the small 
aps font by setting a string in up
ase with the�rst letter a little larger:#(def-markup-
ommand (small
aps layout props str) (string?)"Print the string argument in small 
aps."(interpret-markup layout props(make-line-markup(map (lambda (s)(if (= (string-length s) 0)s(markup #:large (string-up
ase (substring s 0 1))#:translate (
ons -0.6 0)#:tiny (string-up
ase (substring s 1)))))(string-split str #\Spa
e)))))The small
aps 
ommand �rst splits its string argument into tokens separated by spa
es((string-split str #\Spa
e)); for ea
h token, a markup is built with the �rst letter madelarge and up
ased (#:large (string-up
ase (substring s 0 1))), and a se
ond markup builtwith the following letters made tiny and up
ased (#:tiny (string-up
ase (substring s 1))).As LilyPond introdu
es a spa
e between markups on a line, the se
ond markup is translated tothe left (#:translate (
ons -0.6 0) ...). Then, the markups built for ea
h token are put ina line by (make-line-markup ...). Finally, the resulting markup is passed to the interpret-markup fun
tion, with the layout and props arguments.11.3 Contexts for programmers11.3.1 Context evaluationContexts 
an be modi�ed during interpretation with S
heme 
ode. The syntax for this is
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ontext fun
tionfun
tion should be a S
heme fun
tion taking a single argument, being the 
ontext to applyit to. The following 
ode will print the 
urrent bar number on the standard output during the
ompile:\apply
ontext#(lambda (x)(format #t "\nWe were 
alled in barnumber ~a.\n"(ly:
ontext-property x '
urrentBarNumber)))11.3.2 Running a fun
tion on all layout obje
tsThe most versatile way of tuning an obje
t is \applyoutput. Its syntax is\applyoutput pro
where pro
 is a S
heme fun
tion, taking three arguments.When interpreted, the fun
tion pro
 is 
alled for every layout obje
t found in the 
ontext,with the following arguments:� the layout obje
t itself,� the 
ontext where the layout obje
t was 
reated, and� the 
ontext where \applyoutput is pro
essed.In addition, the 
ause of the layout obje
t, i.e., the musi
 expression or obje
t that wasresponsible for 
reating it, is in the obje
t property 
ause. For example, for a note head, thisis a NoteHead event, and for a Stem obje
t, this is a NoteHead obje
t.Here is a fun
tion to use for \applyoutput; it blanks note-heads on the 
enter-line:(define (blanker grob grob-origin 
ontext)(if (and (memq (ly:grob-property grob 'interfa
es)note-head-interfa
e)(eq? (ly:grob-property grob 'staff-position) 0))(set! (ly:grob-property grob 'transparent) #t)))
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 23912 lilypond-book: Integrating text and musi
If you want to add pi
tures of musi
 to a do
ument, you 
an simply do it the way you would dowith other types of pi
tures. The pi
tures are 
reated separately, yielding PostS
ript output orPNG images, and those are in
luded into a LaTEX or HTML do
ument.lilypond-book provides a way to automate this pro
ess: This program extra
ts snippets ofmusi
 from your do
ument, runs lilypond on them, and outputs the do
ument with pi
turessubstituted for the musi
. The line width and font size de�nitions for the musi
 are adjusted tomat
h the layout of your do
ument.This pro
edure may be applied to LaTEX, HTML or Texinfo do
uments.12.1 An example of a musi
ologi
al do
umentSome texts 
ontain musi
 examples. These texts are musi
ologi
al treatises, songbooks, ormanuals like this. Su
h texts 
an be made by hand, simply by importing a PostS
ript �gureinto the word pro
essor. However, there is an automated pro
edure to redu
e the amount ofwork involved in HTML, LaTEX, and Texinfo do
uments.A s
ript 
alled lilypond-book will extra
t the musi
 fragments, format them, and put ba
kthe resulting notation. Here we show a small example for use with LaTEX. The example also
ontains explanatory text, so we will not 
omment on it further.\do
ument
lass[a4paper℄{arti
le}\usepa
kage{graphi
s}\begin{do
ument}Do
uments for �
ommand{lilypond-book} may freely mix musi
 and text.For example,\begin{lilypond}\relative 
' {
2 g'2 \times 2/3 { f8 e d } 
'2 g4}\end{lilypond}Options are put in bra
kets.\begin[fragment,quote,staffsize=26,verbatim℄{lilypond}
'4 f16\end{lilypond}Larger examples 
an be put into a separate file, and introdu
ed with\verb+\lilypondfile+.\lilypondfile[quote,noindent℄{s
ree
h-boink.ly}\end{do
ument}Under Unix, you 
an view the results as follows
d input/tutorialmkdir -p out/lilypond-book --output=out --psfonts lilybook.texlilypond-book (GNU LilyPond) 2.6.0Reading lilybook.tex...
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d outlatex lilybooklots of stuff deletedxdvi lilybookTo 
onvert the �le into a PDF do
ument, run the following 
ommandsdvips -o -Ppdf -h lilybook.psfonts lilybookps2pdf lilybook.psRunning lilypond-book and latex 
reates a lot of temporary �les, whi
h would 
lutter upthe working dire
tory. To remedy this, use the --output=dir option. It will 
reate the �les ina separate subdire
tory `dir'.Running dvips will produ
e many warnings about fonts. They are not harmful; please ignorethem.Finally the result of the LaTEX example shown above.1 This �nishes the tutorial se
tion.

1 This tutorial is pro
essed with Texinfo, so the example gives slightly di�erent results in layout.
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uments for lilypond-book may freely mix musi
 and text. For example,
� � 3� � � � �� �Options are put in bra
kets.
'4 f16

�� �� �
Larger examples 
an be put into a separate �le, and introdu
ed with \lilypondfile.
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LaTEX is the de-fa
to standard for publishing layouts in the exa
t s
ien
es. It is built on top ofthe TEX typesetting engine, providing the best typography available anywhere.See The Not So Short Introdu
tion to LaTEX (http://www.
tan.org/tex-ar
hive/info/lshort/english/) for an overview on how to use LaTEX.Musi
 is entered using\begin[options,go,here℄{lilypond}YOUR LILYPOND CODE\end{lilypond}or \lilypondfile[options,go,here℄{filename}or \lilypond{ YOUR LILYPOND CODE }Running lilypond-book yields a �le that 
an be further pro
essed with LaTEX. Sin
elilypond-book produ
es lilypond snippets as \in
ludegraphi
s{NAME.eps}, you must add\usepa
kage{graphi
s}or \usepa
kage{graphi
x}to the preamble of the LaTeX do
ument.We show some examples here. The lilypond environment\begin[quote,fragment,staffsize=26℄{lilypond}
' d' e' f' g'2 g'2\end{lilypond}produ
es
� � � � � �� �The short version\lilypond[quote,fragment,staffsize=11℄{<
' e' g'>}produ
es

���� �Currently, you 
annot in
lude { or } within \lilypond{}, so this 
ommand is only useful withthe fragment option.The default linewidth of the musi
 will be adjusted by examining the 
ommands in thedo
ument preamble, the part of the do
ument before \begin{do
ument}. The lilypond-book
ommand sends these to LaTEX to �nd out how wide the text is. The line width for the musi
fragments is then adjusted to the text width. Note that this heuristi
 algorithm 
an fail easily;in su
h 
ases it is ne
essary to use the linewidth musi
 fragment option.Ea
h snippet will 
all the following ma
ros if they have been de�ned by the user:\preLilyPondExample 
alled before the musi




Chapter 12: lilypond-book: Integrating text and musi
 243\postLilyPondExample 
alled after the musi
\betweenLilyPondSystem[1℄ is 
alled between systems if lilypond-book has split the snip-pet into several posts
ript �les. It must be de�ned as taking one parameter and will be passedthe number of �les already in
luded in this snippet.For printing the LaTEX do
ument you need a DVI to PostS
ript translator like dvips. Touse dvips to produ
e a PostS
ript �le, add the following options to the dvips 
ommand line:-o -Ppdf -h file.psfontswhere the �lepsfonts �le is obtained from lilypond-book, See Se
tion 12.6 [Invoking lilypond-book℄, page 246 for details. PDF 
an then be produ
ed with a PostS
ript to PDF translatorlike ps2pdf (whi
h is part of GhostS
ript). Running dvips will produ
e some warnings aboutfonts; these are harmless and may be ignored.12.3 Integrating Texinfo and musi
Texinfo is the standard format for do
umentation of the GNU proje
t. An example of a Texinfodo
ument is this manual. The HTML, PDF, and Info versions of the manual are made from theTexinfo do
ument.In the input �le, musi
 is spe
i�ed with�lilypond[options,go,here℄YOUR LILYPOND CODE�end lilypondor �lilypond[options,go,here℄{ YOUR LILYPOND CODE }or �lilypondfile[options,go,here℄{filename}When lilypond-book is run on it, this results in a Texinfo �le (with extension `.texi')
ontaining �image tags for HTML and info output. For the printed edition, the raw TEX outputof LilyPond is in
luded in the main do
ument.We show two simple examples here. A lilypond environment�lilypond[fragment℄
' d' e' f' g'2 g'�end lilypondprodu
es
�� � � ��� �The short version�lilypond[fragment,staffsize=11℄{<
' e' g'>}produ
es

���� �Contrary to LaTEX, �lilypond{...} does not generate an in-line image. It always gets aparagraph of its own.When using the Texinfo output format, lilypond-book also generates bitmaps of the musi
(in PNG format), so you 
an make an HTML do
ument with embedded musi
.
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Musi
 is entered using<lilypond fragment relative=2>\key 
 \minor 
4 es g2</lilypond>lilypond-book then produ
es an HTML �le with appropriate image tags for the musi
 frag-ments:
� � �� ��� �For inline pi
tures, use <lilypond ... />, where the options are separated by a 
olon fromthe musi
, for exampleSome musi
 in <lilypond relative=2: a b 
/> a line of text.To in
lude separate �les, say<lilypondfile option1 option2 ...>filename</lilypondfile>12.5 Musi
 fragment optionsIn the following, a \LilyPond 
ommand" refers to any 
ommand des
ribed in the previous se
-tions whi
h is handled by lilypond-book to produ
e a musi
 snippet. For simpli
ity, LilyPond
ommands are only shown in LaTEX syntax.Note that the option string is parsed from left to right; if an option o

urs multiple times,the last one is taken.The following options are available for LilyPond 
ommands:staffsize=htSet sta� size to ht, whi
h is measured in points.raggedrightProdu
e ragged-right lines with natural spa
ing (i.e., raggedright = ##t is addedto the LilyPond snippet). This is the default for the \lilypond{} 
ommand if nolinewidth option is present. It is also the default for the lilypond environment ifthe fragment option is set, and no line width is expli
itly spe
i�ed.pa
ked Produ
e lines with pa
ked spa
ing (i.e., pa
ked = ##t is added to the LilyPondsnippet).linewidthlinewidth=size\unitSet line width to size, using unit as units. unit is one of the following strings: 
m,mm, in, or pt. This option a�e
ts LilyPond output (this is, the sta� length of themusi
 snippet), not the text layout.If used without an argument, set line width to a default value (as 
omputed with aheuristi
 algorithm).If no linewidth option is given, lilypond-book tries to guess a default for lilypondenvironments whi
h don't use the raggedright option.notime Do not print the time signature.fragment Make lilypond-book add some boilerplate 
ode so that you 
an simply enter, say,
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'4without \layout, \s
ore, et
.nofragmentDon't add additional 
ode to 
omplete LilyPond 
ode in musi
 snippets. Sin
e thisis the default, nofragment is redundant normally.indent=size\unitSet indentation of the �rst musi
 system to size, using unit as units. unit is one ofthe following strings: 
m, mm, in, or pt. This option a�e
ts LilyPond, not the textlayout.noindent Set indentation of the �rst musi
 system to zero. This option a�e
ts LilyPond, notthe text layout. Sin
e no indentation is the default, noindent is redundant normally.quote Redu
e line length of a musi
 snippet by 2�0:4 in and put the output into a quotationblo
k. The value `0.4 in' 
an be 
ontrolled with the exampleindent option.exampleindentSet the amount by whi
h the quote option indents a musi
 snippet.relativerelative=nUse relative o
tave mode. By default, notes are spe
i�ed relative to middle C. Theoptional integer argument spe
i�es the o
tave of the starting note, where the default1 is middle C.LilyPond also uses lilypond-book to produ
e its own do
umentation. To do that, somemore obs
ure musi
 fragment options are available.verbatim The argument of a LilyPond 
ommand is 
opied to the output �le and en
losedin a verbatim blo
k, followed by any text given with the intertext option (notimplemented yet); then the a
tual musi
 is displayed. This option does not workwell with \lilypond{} if it is part of a paragraph.texido
 (Only for Texinfo output.) If lilypond is 
alled with the `--header=texido
'option, and the �le to be pro
essed is 
alled `foo.ly', it 
reates a �le `foo.texido
'if there is a texido
 �eld in the \header. The texido
 option makes lilypond-book in
lude su
h �les, adding its 
ontents as a do
umentation blo
k right beforethe musi
 snippet.Assuming the �le `foo.ly' 
ontains\header {texido
 = "This file demonstrates a single note."}{ 
'4 }and we have this in our Texinfo do
ument `test.texinfo'�lilypondfile[texido
℄{foo.ly}the following 
ommand line gives the expe
ted resultlilypond-book --pro
ess="lilypond --format=tex --tex \--header=texido
 test.texinfoMost LilyPond test do
uments (in the `input' dire
tory of the distribution) aresmall `.ly' �les whi
h look exa
tly like this.printfilenameIf a LilyPond input �le is in
luded with \lilypondfile, print the �le name rightbefore the musi
 snippet. For HTML output, this is a link.
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ludes fonts in all of the generated EPS-�les for this snippet. Thisshould be used if the snippet uses any font that LaTeX 
annot �nd on its own.12.6 Invoking lilypond-booklilypond-book produ
es a �le with one of the following extensions: `.tex', `.texi', or `.html',depending on the output format. Both `.tex' and `.texi' �les need further pro
essing.lilypond-book 
an also 
reate a PSFONTS �le, whi
h is required by dvips to produ
ePosts
ript and PDF �les. You 
an 
all this �le whatever you want as long as you refer to thesame �le when you 
all dvips.To produ
e PDF output from the lilypond-book �le (here 
alled yourfile.lytex), youshould dolilypond-book --psfonts yourfile.lytexlatex yourfile.texdvips -o -h yourfile.psfonts -Ppdf yourfile.dvips2pdf yourfile.psTo produ
e a Texinfo do
ument (in any output format), follow the normal pro
edures forTexinfo (this is, either 
all texi2dvi or makeinfo, depending on the output format you wantto 
reate). See the do
umentation of Texinfo for further details.lilypond-book a

epts the following 
ommand line options:-f format--format=formatSpe
ify the do
ument type to pro
ess: html, latex, or texi (the default). If thisoption is missing, lilypond-book tries to dete
t the format automati
ally.The texi do
ument type produ
es a Texinfo �le with musi
 fragments in the DVIoutput only. For getting images in the HTML version, the format texi-html mustbe used instead.[Note: Currently, texi is the same as texi-html.℄-F filter--filter=filterPipe snippets through �lter. lilypond-book will not {�lter and {pro
ess at thesame time.Example:lilypond-book --filter='
onvert-ly --from=2.0.0 -' my-book.tely-h--help Print a short help message.-I dir--in
lude=dirAdd dir to the in
lude path.-o dir--output=dirPla
e generated �les in dire
tory dir. Running lilypond-book generates lots ofsmall �les that LilyPond will pro
ess. To avoid all that garbage in the sour
edire
tory use the `--output' 
ommand line option, and 
hange to that dire
torybefore running latex or makeinfo:lilypond-book --output=out yourfile.lytex
d out...



Chapter 12: lilypond-book: Integrating text and musi
 247-P pro
ess--pro
ess=
ommandPro
ess LilyPond snippets using 
ommand. The default 
ommand is lilypond.lilypond-book will not {�lter and {pro
ess at the same time.--psfonts extra
t all PostS
ript fonts into `file.psfonts' for dvips. This is ne
essary fordvips -h file.psfonts.-V--verbose Be verbose.-v--version Print version information.BugsThe Texinfo 
ommand �pagesizes is not interpreted. Similarly, LaTEX 
ommands that 
hangemargins and line widths after the preamble are ignored.Only the �rst \s
ore of a LilyPond blo
k is pro
essed.12.7 Filename extensionsYou 
an use any �lename extension for the input �le, but if you do not use the re
ommendedextension for a parti
ular format you may need to manually spe
ify the output format. SeeSe
tion 12.6 [Invoking lilypond-book℄, page 246, for details. Otherwise, lilypond-book auto-mati
ally sele
ts the output format based on the input �lename's extension.extension output format`.html' HTML`.itely' Texinfo`.latex' LaTEX`.lytex' LaTEX`.tely' Texinfo`.tex' LaTEX`.texi' Texinfo`.texinfo' Texinfo`.xml' HTML
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an be entered also by importing it from other formats. This 
hapter do
uments the toolsin
luded in the distribution to do so. There are other tools that produ
e LilyPond input, forexample GUI sequen
ers and XML 
onverters. Refer to the website (http://lilypond.org)for more details.13.1 Invoking midi2lymidi2ly translates a Type 1 MIDI �le to a LilyPond sour
e �le.MIDI (Musi
 Instrument Digital Interfa
e) is a standard for digital instruments: it spe
i�es
abling, a serial proto
ol and a �le format. The MIDI �le format is a de fa
to standard formatfor exporting musi
 from other programs, so this 
apability may 
ome in useful when importing�les from a program that has a 
onvertor for a dire
t format.midi2ly 
onverts tra
ks into Staff and 
hannels into Voi
e 
ontexts. Relative mode is usedfor pit
hes, durations are only written when ne
essary.It is possible to re
ord a MIDI �le using a digital keyboard, and then 
onvert it to `.ly'.However, human players are not rhythmi
ally exa
t enough to make a MIDI to LY 
onversiontrivial. When invoked with quantizing (-s and -d options) midi2ly tries to 
ompensate for thesetiming errors, but is not very good at this. It is therefore not re
ommended to use midi2ly forhuman-generated midi �les.It is invoked from the 
ommand-line as follows,midi2ly [option℄... midi-fileThe following options are supported by midi2ly.-a, --absolute-pit
hesPrint absolute pit
hes.-d, --duration-quant=DURQuantize note durations on DUR.-e, --expli
it-durationsPrint expli
it durations.-h,--help Show summary of usage.-k, --key=a

[:minor℄Set default key. a

 > 0 sets number of sharps; a

 < 0 sets number of 
ats. Aminor key is indi
ated by ":1".-o, --output=fileWrite output to �le.-s, --start-quant=DURQuantize note starts on DUR.-t, --allow-tuplet=DUR*NUM/DENAllow tuplet durations DUR*NUM/DEN.-V, --verboseBe verbose.-v, --versionPrint version number.-w, --warrantyShow warranty and 
opyright.
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sTreat every text as a lyri
.BugsOverlapping notes in an arpeggio will not be 
orre
tly rendered. The �rst note will be read andthe others will be ignored. Set them all to a single duration and add phrase markings or pedalindi
ators.13.2 Invoking etf2lyETF (Enigma Transport Format) is a format used by Coda Musi
 Te
hnology's Finale produ
t.etf2ly will 
onvert part of an ETF �le to a ready-to-use LilyPond �le.It is invoked from the 
ommand-line as follows.etf2ly [option℄... etf-fileThe following options are supported by etf2ly:-h,--help this help-o,--output=FILEset output �lename to FILE-v,--versionversion informationBugsThe list of arti
ulation s
ripts is in
omplete. Empty measures 
onfuse etf2ly. Sequen
es ofgra
e notes are ended improperly.13.3 Invoking ab
2lyABC is a fairly simple ASCII based format. It is des
ribed at the ABC site:http://www.gre.a
.uk/~
.walshaw/ab
2mtex/ab
.txt.ab
2ly translates from ABC to LilyPond. It is invoked as follows:ab
2ly [option℄... ab
-fileThe following options are supported by ab
2ly:-h,--help this help-o,--output=fileset output �lename to �le.-v,--versionprint version information.There is a rudimentary fa
ility for adding LilyPond 
ode to the ABC sour
e �le. If you say:%%LY voi
es \set autoBeaming = ##fThis will 
ause the text following the keyword \voi
es" to be inserted into the 
urrent voi
eof the LilyPond output �le.Similarly,%%LY slyri
s more wordswill 
ause the text following the \slyri
s" keyword to be inserted into the 
urrent line oflyri
s.



Chapter 13: Converting from other formats 250BugsThe ABC standard is not very \standard". For extended features (e.g., polyphoni
 musi
)di�erent 
onventions exist.Multiple tunes in one �le 
annot be 
onverted.ABC syn
hronizes words and notes at the beginning of a line; ab
2ly does not.ab
2ly ignores the ABC beaming.13.4 Invoking mup2lyMup (Musi
 Publisher) is a shareware musi
 notation program by Arkkra Enterprises. mup2lywill 
onvert part of a Mup �le to LilyPond format. It is invoked from the 
ommand-line asfollows:mup2ly [option℄... mup-fileThe following options are supported by mup2ly:-d,--debugshow what 
onstru
ts are not 
onverted, but skipped.-D, --define=name[=exp℄de�ne ma
ro name with opt expansion exp-E,--pre-pro
essonly run the pre-pro
essor-h,--help print help-o,--output=filewrite output to �le-v,--versionversion information-w,--warrantyprint warranty and 
opyright.BugsOnly plain notes (pit
hes, durations), voi
es, and staves are 
onverted.13.5 Generating LilyPond �lesLilyPond itself does not 
ome with support for any other formats, but there are some externaltools that also generate LilyPond �les.These tools in
lude� Denemo (http://denemo.sour
eforge.net/), a graphi
al s
ore editor.� Rumor (http://www.volny.
z/smilauer/rumor/rumor.html), a realtime monophoni
MIDI to LilyPond 
onverter.� lyqi (http://ni
olas.s
eaux.free.fr/lilypond/lyqi.html), an Ema
s major mode.� xml2ly (http://www.nongnu.org/xml2ly/), whi
h imports Musi
XML (http://www.musi
xml.
om/xml.html)� NoteEdit (http://noteedit.berlios.de) whi
h imports Musi
XML (http://www.musi
xml.
om/xml.html)� Rosegarden (http://www.rosegardenmusi
.
om), whi
h imports MIDI
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 notation, here are some interesting titles to read.Ignatzek 1995Klaus Ignatzek, Die Jazzmethode f�ur Klavier. S
hott's S�ohne 1995. Mainz, Ger-many ISBN 3-7957-5140-3.A tutorial introdu
tion to playing Jazz on the piano. One of the �rst 
hapters
ontains an overview of 
hords in 
ommon use for Jazz musi
.Gerou 1996 Tom Gerou and Linda Lusk, Essential Di
tionary of Musi
 Notation. Alfred Pub-lishing, Van Nuys CA ISBN 0-88284-768-6.A 
on
ise, alphabeti
ally ordered list of typesetting and musi
 (notation) issues,
overing most of the normal 
ases.Read 1968 Gardner Read, Musi
 Notation: A Manual of Modern Pra
ti
e. Taplinger Publish-ing, New York (2nd edition).A standard work on musi
 notation.Ross 1987 Ted Ross, Tea
h yourself the art of musi
 engraving and pro
essing. Hansen House,Miami, Florida 1987.This book is about musi
 engraving, i.e., professional typesetting. It 
ontains di-re
tions on stamping, use of pens and notational 
onventions. The se
tions onreprodu
tion te
hni
alities and history are also interesting.S
hirmer 2001The G.S
hirmer/AMP Manual of Style and Usage. G.S
hirmer/AMP, NY, 2001.(This book 
an be ordered from the rental department.)This manual spe
i�
ally fo
uses on preparing print for publi
ation by S
hirmer. Itdis
usses many details that are not in other, normal notation books. It also gives agood idea of what is ne
essary to bring printouts to publi
ation quality.Stone 1980 Kurt Stone, Musi
 Notation in the Twentieth Century. Norton, New York 1980.This book des
ribes musi
 notation for modern serious musi
, but starts out with athorough overview of existing traditional notation pra
ti
es.The sour
e ar
hive in
ludes a more elaborate BibTEX bibliography of over 100 entries in`Do
umentation/bibliography/'. It is also available online from the website.
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heme tutorialLilyPond uses the S
heme programming language, both as part of the input syntax, and asinternal me
hanism to glue modules of the program together. This se
tion is a very briefoverview of entering data in S
heme.1The most basi
 thing of a language is data: numbers, 
hara
ter strings, lists, et
. Here is alist of data types that are relevant to LilyPond input.Booleans Boolean values are True or False. The S
heme for True is #t and False is #f.Numbers Numbers are entered in the standard fashion, 1 is the (integer) number one, while-1.5 is a 
oating point number (a non-integer number).Strings Strings are en
losed in double quotes,"this is a string"Strings may span several lines"thisisa string"Quotation marks and newlines 
an also be added with so-
alled es
ape sequen
es.The string a said "b" is entered as"a said \"b\""Newlines and ba
kslashes are es
aped with \n and \\ respe
tively.In a musi
 �le, snippets of S
heme 
ode are introdu
ed with the hash mark #. So, the previousexamples translated in LilyPond are##t ##f#1 #-1.5#"this is a string"#"thisisa string"For the rest of this se
tion, we will assume that the data is entered in a musi
 �le, so we add#s everywhere.S
heme 
an be used to do 
al
ulations. It uses pre�x syntax. Adding 1 and 2 is written as(+ 1 2) rather than the traditional 1 + 2.#(+ 1 2)) #3The arrow ) shows that the result of evaluating (+ 1 2) is 3. Cal
ulations may be nested;the result of a fun
tion may be used for another 
al
ulation.#(+ 1 (* 3 4))) #(+ 1 12)) #13These 
al
ulations are examples of evaluations; an expression like (* 3 4) is repla
ed by itsvalue 12. A similar thing happens with variables. After de�ning a variabletwelve = #12variables 
an also be used in expressions, here1 If you want to know more about S
heme, see http://www.s
hemers.org.
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heme tutorial 253twentyFour = #(* 2 twelve)the number 24 is stored in the variable twentyFour. The same assignment 
an be done in
ompletely in S
heme as well,#(define twentyFour (* 2 twelve)The name of a variable is also an expression, similar to a number or a string. It is entered as#'twentyFourThe quote mark ' prevents the S
heme interpreter from substituting 24 for the twentyFour.Instead, we get the name twentyFour.This syntax will be used very frequently, sin
e many of the layout tweaks involve assigning(S
heme) values to internal variables, for example\override Stem #'thi
kness = #2.6This instru
tion adjusts the appearan
e of stems. The value 2.6 is put into the thi
knessvariable of a Stem obje
t. This makes stems almost twi
e as thi
k as their normal size. Todistinguish between variables de�ned in input �les (like twentyFour in the example above) andvariables of internal obje
ts, we will 
all the latter \properties" and the former \identi�ers." So,the stem obje
t has a thi
kness property, while twentyFour is an identi�er.Two-dimensional o�sets (X and Y 
oordinates) as well as obje
t sizes (intervals with a leftand right point) are entered as pairs. A pair2 is entered as (first . se
ond) and, like symbols,they must be quoted,\override TextS
ript #'extra-offset = #'(1 . 2)This assigns the pair (1, 2) to the extra-offset property of the TextS
ript obje
t. Thismoves the obje
t 1 sta� spa
e to the right, and 2 spa
es up.The two elements of a pair may be arbitrary values, for example#'(1 . 2)#'(#t . #f)#'("blah-blah" . 3.14159265)A list is entered by en
losing its elements in parentheses, and adding a quote. For example,#'(1 2 3)#'(1 2 "string" #f)We have been using lists all along. A 
al
ulation, like (+ 1 2) is also a list (
ontaining thesymbol + and the numbers 1 and 2). Normally lists are interpreted as 
al
ulations, and theS
heme interpreter substitutes the out
ome of the 
al
ulation. To enter a list, we stop theevaluation. This is done by quoting the list with a quote ' symbol. So, for 
al
ulations do notuse a quote.Inside a quoted list or pair, there is no need to quote anymore. The following is a pair ofsymbols, a list of symbols and a list of lists respe
tively,#'(stem . head)#'(staff 
lef key-signature)#'((1) (2))
2 In S
heme terminology, the pair is 
alled 
ons, and its two elements are 
alled 
ar and 
dr respe
tively.
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hartThe following 
harts shows two standard systems for printing 
hord names, along with thepit
hes they represent.
Ignatzek (default)

Alternative

� �
C
���
C C m

����
C � 3 C +

����
C � 5 C o

�� ���
C � 3 � 5

�
Def

Alt
5

C 7
�����

C 7 C m 7
����
C 7 � 3
��

C
����
C � 7 C o 7

����
C � 3 � 5 � 7

�� �

C m / � 5C � 3 � 5 � 7
�� ����

Def

Alt
10 �

C 7 / � 5
�� ����

C 7 � 5 C m
����
C � 3 � 7
�

C / � 5
�����

C � 5 � 7 C ø
�� � ����

C 7 � 3 � 5
Def

Alt
14 �

C 6
����

C 6 C m 6C � 3 6
�����

C 9C 9
������

C m 9C 9 � 3
�������

Def

Alt
18 �

C m 1 3C 1 3 � 3
������
���

C m 1 1C 1 1 � 3
��������

C m 7 / � 5 / 9C 9 � 3 � 5
������� �

C 7 / �9C 7 � 9
�������
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�

Def

Alt
22

C 7 / �9C 7 � 9
�������

C 1 1C 1 1
�������

C 7 / � 1 1C 9 � 1 1
��������

C 1 3C 1 3
������
��

Def

Alt
26 �

C 7 / � 1 1 / � 1 3C 9 � 1 1 � 1 3
������
��� �

C 7 / � 5 / �9C 7 � 5 � 9
������� �

C 7 / �9 / � 1 1C 7 � 9 � 1 1
�������� �

C 7 / � 1 3C 1 1 � 1 3
������
���

Def

Alt
30 �

C 7 / �9 / � 1 3C 1 1 � 9 � 1 3
������
��� �

C 7 / � 1 1C 9 � 1 1
��������

C / 9C 9 � 7
�����

C 7 / � 1 3C 1 1 � 1 3
������
���

�� �
C 7 / �9 / 1 3
�� �������

C 1 3 � 9 C / 9
�����
C 9 � 7 C / 1 3

�������
C 1 3 � 7Def

Alt
34 �

C 7 / �9 / � 1 3C 1 1 � 9 � 1 3
������
�

C / � 1 1
�������

C 9 � 7 � 1 1 C 7 / �9 / 1 3
�������
C 1 3 � 9
��

C s u s 4
���

C a d d 4 5 C 7 / s u s 4
�����

C a d d 4 5 7Def

Alt
38 � C 9 / s u s 4

�����
C a d d 4 5 7 9
�

C a d d 9
����
C a d d 9 C m a d d 1 1

�����
C � 3 a d d 1 1Def

Alt
42 �C.2 MIDI instrumentsThe following is a list of names that 
an be used for the midiInstrument property.
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ousti
 grand 
ontrabass lead 7 (fifths)bright a
ousti
 tremolo strings lead 8 (bass+lead)ele
tri
 grand pizzi
ato strings pad 1 (new age)honky-tonk or
hestral strings pad 2 (warm)ele
tri
 piano 1 timpani pad 3 (polysynth)ele
tri
 piano 2 string ensemble 1 pad 4 (
hoir)harpsi
hord string ensemble 2 pad 5 (bowed)
lav synthstrings 1 pad 6 (metalli
)
elesta synthstrings 2 pad 7 (halo)glo
kenspiel 
hoir aahs pad 8 (sweep)musi
 box voi
e oohs fx 1 (rain)vibraphone synth voi
e fx 2 (soundtra
k)marimba or
hestra hit fx 3 (
rystal)xylophone trumpet fx 4 (atmosphere)tubular bells trombone fx 5 (brightness)dul
imer tuba fx 6 (goblins)drawbar organ muted trumpet fx 7 (e
hoes)per
ussive organ fren
h horn fx 8 (s
i-fi)ro
k organ brass se
tion sitar
hur
h organ synthbrass 1 banjoreed organ synthbrass 2 shamisena

ordion soprano sax kotoharmoni
a alto sax kalimba
on
ertina tenor sax bagpipea
ousti
 guitar (nylon) baritone sax fiddlea
ousti
 guitar (steel) oboe shanaiele
tri
 guitar (jazz) english horn tinkle bellele
tri
 guitar (
lean) bassoon agogoele
tri
 guitar (muted) 
larinet steel drumsoverdriven guitar pi

olo woodblo
kdistorted guitar flute taiko drumguitar harmoni
s re
order melodi
 toma
ousti
 bass pan flute synth drumele
tri
 bass (finger) blown bottle reverse 
ymbalele
tri
 bass (pi
k) shakuha
hi guitar fret noisefretless bass whistle breath noiseslap bass 1 o
arina seashoreslap bass 2 lead 1 (square) bird tweetsynth bass 1 lead 2 (sawtooth) telephone ringsynth bass 2 lead 3 (
alliope) heli
opterviolin lead 4 (
hiff) applauseviola lead 5 (
harang) gunshot
ello lead 6 (voi
e)C.3 List of 
olorsNormal 
olorsbla
k white red greenblue 
yan magenta yellowgrey darkred darkgreen darkbluedark
yan darkmagenta darkyellow
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olor namesX 
olor names 
ome several variants:Any name that is spelled as a single word with 
apitalisation (e.g. \LightSlateBlue") 
analso be spelled as spa
e separated words without 
apitalisation (e.g. \light slate blue").The word \grey" 
an always be spelled \gray" (e.g. \DarkSlateGray").Some names 
an take a numeri
al suÆx (e.g. \LightSalmon4").Color Names without a numeri
al suÆx:snow GhostWhite WhiteSmoke gainsboro FloralWhiteOldLa
e linen AntiqueWhite PapayaWhip Blan
hedAlmondbisque Pea
hPuff NavajoWhite mo

asin 
ornsilkivory LemonChiffon seashell honeydew MintCreamazure Ali
eBlue lavender LavenderBlush MistyRosewhite bla
k DarkSlateGrey DimGrey SlateGreyLightSlateGrey grey LightGrey MidnightBlue navyNavyBlue CornflowerBlue DarkSlateBlue SlateBlue MediumSlateBlueLightSlateBlue MediumBlue RoyalBlue blue DodgerBlueDeepSkyBlue SkyBlue LightSkyBlue SteelBlue LightSteelBlueLightBlue PowderBlue PaleTurquoise DarkTurquoise MediumTurquoiseturquoise 
yan LightCyan CadetBlue MediumAquamarineaquamarine DarkGreen DarkOliveGreen DarkSeaGreen SeaGreenMediumSeaGreen LightSeaGreen PaleGreen SpringGreen LawnGreengreen 
hartreuse MediumSpringGreen GreenYellow LimeGreenYellowGreen ForestGreen OliveDrab DarkKhaki khakiPaleGoldenrod LightGoldenrodYellow LightYellow yellow goldLightGoldenrod goldenrod DarkGoldenrod RosyBrown IndianRedSaddleBrown sienna peru burlywood beigewheat SandyBrown tan 
ho
olate firebri
kbrown DarkSalmon salmon LightSalmon orangeDarkOrange 
oral LightCoral tomato OrangeRedred HotPink DeepPink pink LightPinkPaleVioletRed maroon MediumVioletRed VioletRed magentaviolet plum or
hid MediumOr
hid DarkOr
hidDarkViolet BlueViolet purple MediumPurple thistleDarkGrey DarkBlue DarkCyan DarkMagenta DarkRedLightGreenColor names with a numeri
al suÆxIn the following names the suÆx N 
an be a number in the range 1-4:snowN seashellN AntiqueWhiteN bisqueN Pea
hPuffNNavajoWhiteN LemonChiffonN 
ornsilkN ivoryN honeydewNLavenderBlushN MistyRoseN azureN SlateBlueN RoyalBlueNblueN DodgerBlueN SteelBlueN DeepSkyBlueN SkyBlueNLightSkyBlueN LightSteelBlueN LightBlueN LightCyanN PaleTurquoiseNCadetBlueN turquoiseN 
yanN aquamarineN DarkSeaGreenNSeaGreenN PaleGreenN SpringGreenN greenN 
hartreuseNOliveDrabN DarkOliveGreenN khakiN LightGoldenrodN LightYellowNyellowN goldN goldenrodN DarkGoldenrodN RosyBrownNIndianRedN siennaN burlywoodN wheatN tanN
ho
olateN firebri
kN brownN salmonN LightSalmonN
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oralN tomatoN OrangeRedNredN DeepPinkN HotPinkN pinkN LightPinkNPaleVioletRedN maroonN VioletRedN magentaN or
hidNplumN MediumOr
hidN DarkOr
hidN purpleN MediumPurpleNthistleNGrey S
aleA grey s
ale 
an be obtained using:greyNWhere N is in the range 0-100.C.4 The Feta fontThe following symbols are available in the Feta font and may be a

essed dire
tly usingtext markup su
h as g^\markup { \musi
glyph #"s
ripts.segno" }, see Se
tion 8.1.4 [Textmarkup℄, page 161. � r e s t s . 0 � r e s t s . 1
� r e s t s . 1 o� r e s t s . 0 o
� r e s t s . M 2� r e s t s . M 3
� r e s t s . 2� r e s t s . M 1
	 r e s t s . 3� r e s t s . 2 c l a s s i c a l
� r e s t s . 5
 r e s t s . 4

 r e s t s . 7� r e s t s . 6

� a c c i d e n t a l s . 1� a c c i d e n t a l s . 2
� a c c i d e n t a l s . 0� a c c i d e n t a l s . 3
� a c c i d e n t a l s . M 1� a c c i d e n t a l s . M 2
� a c c i d e n t a l s . M 3� a c c i d e n t a l s . M 4
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� a c c i d e n t a l s . r i g h t p a r e n� a c c i d e n t a l s . 4

� d o t s . d o t� a c c i d e n t a l s . l e f t p a r e n
� n o t e h e a d s . s 0� n o t e h e a d s . s M 1

� n o t e h e a d s . s 1 � n o t e h e a d s . s 2
� n o t e h e a d s . s 1 d i a m o n d� n o t e h e a d s . s 0 d i a m o n d
! n o t e h e a d s . s 0 t r i a n g l e n o t e h e a d s . s 2 d i a m o n d
# n o t e h e a d s . u 1 t r i a n g l e" n o t e h e a d s . d 1 t r i a n g l e
% n o t e h e a d s . d 2 t r i a n g l e$ n o t e h e a d s . u 2 t r i a n g l e

& n o t e h e a d s . s 0 s l a s h ' n o t e h e a d s . s 1 s l a s h
) n o t e h e a d s . s 0 c r o s s( n o t e h e a d s . s 2 s l a s h
+ n o t e h e a d s . s 2 c r o s s* n o t e h e a d s . s 1 c r o s s

- n o t e h e a d s . s 0 d o, n o t e h e a d s . s 2 x c i r c l e
/ n o t e h e a d s . s 1 d o. n o t e h e a d s . d 1 d o
1 n o t e h e a d s . s 2 d o0 n o t e h e a d s . d 2 d o
3 n o t e h e a d s . u 1 r e2 n o t e h e a d s . s 0 r e
5 n o t e h e a d s . u 2 r e4 n o t e h e a d s . d 1 r e
7 n o t e h e a d s . s 0 m i6 n o t e h e a d s . d 2 r e
9 n o t e h e a d s . s 2 m i8 n o t e h e a d s . s 1 m i
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; n o t e h e a d s . d 0 f a: n o t e h e a d s . u 0 f a
= n o t e h e a d s . u 1 f a< n o t e h e a d s . d 1 f a
? n o t e h e a d s . d 2 f a> n o t e h e a d s . u 2 f a
A n o t e h e a d s . s 1 l a@ n o t e h e a d s . s 0 l a
C n o t e h e a d s . s 0 t iB n o t e h e a d s . s 2 l a
E n o t e h e a d s . d 1 t iD n o t e h e a d s . u 1 t i
G n o t e h e a d s . d 2 t iF n o t e h e a d s . u 2 t i
I s c r i p t s . d f e r m a t aH s c r i p t s . u f e r m a t a
K s c r i p t s . d s h o r t f e r m a t aJ s c r i p t s . u s h o r t f e r m a t a
M s c r i p t s . d l o n g f e r m a t aL s c r i p t s . u l o n g f e r m a t a
O s c r i p t s . d v e r y l o n g f e r m a t aN s c r i p t s . u v e r y l o n g f e r m a t a
Q s c r i p t s . s f o r z a t oP s c r i p t s . t h u m b
S s c r i p t s . s t a c c a t oR s c r i p t s . e s p r

U s c r i p t s . d s t a c c a t i s s i m oT s c r i p t s . u s t a c c a t i s s i m o
V s c r i p t s . t e n u t o W s c r i p t s . u p o r t a t o

Y s c r i p t s . u m a r c a t oX s c r i p t s . d p o r t a t o
[ s c r i p t s . o p e nZ s c r i p t s . d m a r c a t o
] s c r i p t s . u p b o w\ s c r i p t s . s t o p p e d
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_ s c r i p t s . r e v e r s e t u r n^ s c r i p t s . d o w n b o w

` s c r i p t s . t u r n a s c r i p t s . t r i l l
c s c r i p t s . d p e d a l h e e lb s c r i p t s . u p e d a l h e e l
e s c r i p t s . d p e d a l t o ed s c r i p t s . u p e d a l t o e
g s c r i p t s . s e g n of s c r i p t s . f l a g e o l e t

i s c r i p t s . v a r c o d ah s c r i p t s . c o d a
k s c r i p t s . l c o m m aj s c r i p t s . r c o m m a

m s c r i p t s . l v a r c o m m al s c r i p t s . r v a r c o m m a
o s c r i p t s . t r i l l _ e l e m e n tn s c r i p t s . a r p e g g i o

q s c r i p t s . a r p e g g i o . a r r o w . 1p s c r i p t s . a r p e g g i o . a r r o w . M 1
s s c r i p t s . p r a l lr s c r i p t s . t r i l e l e m e n t

u s c r i p t s . p r a l l p r a l lt s c r i p t s . m o r d e n t
w s c r i p t s . u p p r a l lv s c r i p t s . p r a l l m o r d e n t

y s c r i p t s . p r a l l d o w nx s c r i p t s . u p m o r d e n t
{ s c r i p t s . d o w n m o r d e n tz s c r i p t s . d o w n p r a l l

| s c r i p t s . p r a l l u p } s c r i p t s . l i n e p r a l l
� f l a g s . u 3~ s c r i p t s . c a e s u r a
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� f l a g s . u 5� f l a g s . u 4
� f l a g s . d 3� f l a g s . u 6

� f l a g s . d g r a c e� f l a g s . u g r a c e
� f l a g s . d 5� f l a g s . d 4
� c l e f s . C� f l a g s . d 6
� c l e f s . F� c l e f s . C _ c h a n g e
� c l e f s . G� c l e f s . F _ c h a n g e

� c l e f s . p e r c u s s i o n� c l e f s . G _ c h a n g e
� c l e f s . t a b� c l e f s . p e r c u s s i o n _ c h a n g e

� t i m e s i g . C 4 4� c l e f s . t a b _ c h a n g e p e d a l . *� t i m e s i g . C 2 2
� p e d a l . .� p e d a l . M
� p e d a l . d� p e d a l . P

� p e d a l . P e d� p e d a l . e
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� b r a c k e t t i p s . d o w n� b r a c k e t t i p s . u p

� a c c o r d i o n . a c c D o t� a c c o r d i o n . a c c D i s c a n t
  a c c o r d i o n . a c c S t d b a s e� a c c o r d i o n . a c c F r e e b a s e

¡ a c c o r d i o n . a c c B a y a n b a s e ¢ a c c o r d i o n . a c c O l d E E
º r e s t s . M 2 n e o m e n s u r a l¹ r e s t s . M 3 n e o m e n s u r a l
¼ r e s t s . 0 n e o m e n s u r a l» r e s t s . M 1 n e o m e n s u r a l
¾ r e s t s . 2 n e o m e n s u r a l½ r e s t s . 1 n e o m e n s u r a l
À r e s t s . 4 n e o m e n s u r a l¿ r e s t s . 3 n e o m e n s u r a l
Â r e s t s . M 2 m e n s u r a lÁ r e s t s . M 3 m e n s u r a l
Ä r e s t s . 0 m e n s u r a lÃ r e s t s . M 1 m e n s u r a l
Æ r e s t s . 2 m e n s u r a lÅ r e s t s . 1 m e n s u r a l
È r e s t s . 4 m e n s u r a lÇ r e s t s . 3 m e n s u r a l

Ê n o t e h e a d s . s M 3 n e o m e n s u r a lÉ n o t e h e a d s . s l n e o m e n s u r a l
Ì n o t e h e a d s . s M 1 n e o m e n s u r a lË n o t e h e a d s . s M 2 n e o m e n s u r a l

Î n o t e h e a d s . s 0 n e o m e n s u r a lÍ n o t e h e a d s . s 0 h a r m o n i c
Ð n o t e h e a d s . s 2 n e o m e n s u r a lÏ n o t e h e a d s . s 1 n e o m e n s u r a l
Ò n o t e h e a d s . s M 3 m e n s u r a lÑ n o t e h e a d s . s l m e n s u r a l
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Ô n o t e h e a d s . s M 1 m e n s u r a lÓ n o t e h e a d s . s M 2 m e n s u r a l
Ö n o t e h e a d s . s 1 m e n s u r a lÕ n o t e h e a d s . s 0 m e n s u r a l
Ø n o t e h e a d s . s 0 p e t r u c c i× n o t e h e a d s . s 2 m e n s u r a l
Ú n o t e h e a d s . s 2 p e t r u c c iÙ n o t e h e a d s . s 1 p e t r u c c i

Û n o t e h e a d s . s v a t i c a n a . p u n c t u m
Ü n o t e h e a d s . s v a t i c a n a . p u n c t u m . c a v u m
Ý n o t e h e a d s . s v a t i c a n a . l i n e a . p u n c t u m

Þ n o t e h e a d s . s v a t i c a n a . l i n e a . p u n c t u m . c a v u m
ß n o t e h e a d s . s v a t i c a n a . i n c l i n a t u m à n o t e h e a d s . s v a t i c a n a . l p e s

â n o t e h e a d s . s v a t i c a n a . u p e sá n o t e h e a d s . s v a t i c a n a . v l p e s
ä n o t e h e a d s . s v a t i c a n a . p l i c aã n o t e h e a d s . s v a t i c a n a . v u p e s

å n o t e h e a d s . s v a t i c a n a . v p l i c a
æ n o t e h e a d s . s v a t i c a n a . e p i p h o n u s
ç n o t e h e a d s . s v a t i c a n a . v e p i p h o n u s

è n o t e h e a d s . s v a t i c a n a . r e v e r s e . p l i c a
é n o t e h e a d s . s v a t i c a n a . r e v e r s e . v p l i c a
ê n o t e h e a d s . s v a t i c a n a . i n n e r . c e p h a l i c u s

ë n o t e h e a d s . s v a t i c a n a . c e p h a l i c u s
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ì n o t e h e a d s . s v a t i c a n a . q u i l i s m a

í n o t e h e a d s . s s o l e s m e s . i n c l . p a r v u m
î n o t e h e a d s . s s o l e s m e s . a u c t . a s c
ï n o t e h e a d s . s s o l e s m e s . a u c t . d e s c
ð n o t e h e a d s . s s o l e s m e s . i n c l . a u c t u m
ñ n o t e h e a d s . s s o l e s m e s . s t r o p h a

ò n o t e h e a d s . s s o l e s m e s . s t r o p h a . a u c t a
ó n o t e h e a d s . s s o l e s m e s . o r i s c u s

ô n o t e h e a d s . s m e d i c a e a . i n c l i n a t u m
ö n o t e h e a d s . s m e d i c a e a . r v i r g aõ n o t e h e a d s . s m e d i c a e a . p u n c t u m

ø n o t e h e a d s . s h u f n a g e l . p u n c t u m÷ n o t e h e a d s . s m e d i c a e a . v i r g a
ú n o t e h e a d s . s h u f n a g e l . l p e sù n o t e h e a d s . s h u f n a g e l . v i r g a

ü c l e f s . v a t i c a n a . d o _ c h a n g eû c l e f s . v a t i c a n a . d o
þ c l e f s . v a t i c a n a . f a _ c h a n g eý c l e f s . v a t i c a n a . f a c l e f s . m e d i c a e a . d o _ c h a n g ec l e f s . m e d i c a e a . d o c l e f s . m e d i c a e a . f a _ c h a n g ec l e f s . m e d i c a e a . f a c l e f s . n e o m e n s u r a l . c _ c h a n g ec l e f s . n e o m e n s u r a l . c



Appendix C: Notation manual details 266c l e f s . p e t r u c c i . c 1 _ c h a n g ec l e f s . p e t r u c c i . c 1
c l e f s . p e t r u c c i . c 2 _ c h a n g ec l e f s . p e t r u c c i . c 2

c l e f s . p e t r u c c i . c 3 _ c h a n g ec l e f s . p e t r u c c i . c 3
c l e f s . p e t r u c c i . c 4 _ c h a n g ec l e f s . p e t r u c c i . c 4

c l e f s . p e t r u c c i . c 5 _ c h a n g ec l e f s . p e t r u c c i . c 5
c l e f s . m e n s u r a l . c c l e f s . m e n s u r a l . c _ c h a n g e

c l e f s . p e t r u c c i . f _ c h a n g ec l e f s . p e t r u c c i . f c l e f s . m e n s u r a l . f _ c h a n g ec l e f s . m e n s u r a l . f c l e f s . p e t r u c c i . g _ c h a n g ec l e f s . p e t r u c c i . g c l e f s . m e n s u r a l . g _ c h a n g ec l e f s . m e n s u r a l . gc l e f s . h u f n a g e l . d o c l e f s . h u f n a g e l . d o _ c h a n g ec l e f s . h u f n a g e l . f a _ c h a n g ec l e f s . h u f n a g e l . f a c l e f s . h u f n a g e l . d o . f a _ c h a n g ec l e f s . h u f n a g e l . d o . f a c u s t o d e s . h u f n a g e l . u 1c u s t o d e s . h u f n a g e l . u 0



Appendix C: Notation manual details 267c u s t o d e s . h u f n a g e l . d 0c u s t o d e s . h u f n a g e l . u 2 c u s t o d e s . h u f n a g e l . d 2c u s t o d e s . h u f n a g e l . d 1 c u s t o d e s . m e d i c a e a . u 1c u s t o d e s . m e d i c a e a . u 0 c u s t o d e s . m e d i c a e a . d 0c u s t o d e s . m e d i c a e a . u 2 c u s t o d e s . m e d i c a e a . d 2c u s t o d e s . m e d i c a e a . d 1 c u s t o d e s . v a t i c a n a . u 1c u s t o d e s . v a t i c a n a . u 0 c u s t o d e s . v a t i c a n a . d 0c u s t o d e s . v a t i c a n a . u 2 c u s t o d e s . v a t i c a n a . d 2c u s t o d e s . v a t i c a n a . d 1 c u s t o d e s . m e n s u r a l . u 1c u s t o d e s . m e n s u r a l . u 0 c u s t o d e s . m e n s u r a l . d 0c u s t o d e s . m e n s u r a l . u 2 c u s t o d e s . m e n s u r a l . d 2c u s t o d e s . m e n s u r a l . d 1 a c c i d e n t a l s . v a t i c a n a M 1a c c i d e n t a l s . m e d i c a e a M 1 a c c i d e n t a l s . m e n s u r a l 1a c c i d e n t a l s . v a t i c a n a 0 a c c i d e n t a l s . h u f n a g e l M 1a c c i d e n t a l s . m e n s u r a l M 1 f l a g s . m e n s u r a l u 1 3f l a g s . m e n s u r a l u 0 3 f l a g s . m e n s u r a l d 0 3f l a g s . m e n s u r a l u 2 3 f l a g s . m e n s u r a l d 2 3f l a g s . m e n s u r a l d 1 3 f l a g s . m e n s u r a l u 1 4f l a g s . m e n s u r a l u 0 4



Appendix C: Notation manual details 268f l a g s . m e n s u r a l d 0 4f l a g s . m e n s u r a l u 2 4 f l a g s . m e n s u r a l d 2 4f l a g s . m e n s u r a l d 1 4f l a g s . m e n s u r a l u 0 5 f l a g s . m e n s u r a l u 1 5f l a g s . m e n s u r a l d 0 5f l a g s . m e n s u r a l u 2 5 f l a g s . m e n s u r a l d 2 5f l a g s . m e n s u r a l d 1 5 f l a g s . m e n s u r a l u 1 6f l a g s . m e n s u r a l u 0 6
f l a g s . m e n s u r a l d 0 6f l a g s . m e n s u r a l u 2 6

f l a g s . m e n s u r a l d 1 6 f l a g s . m e n s u r a l d 2 6t i m e s i g . m e n s u r a l 2 2t i m e s i g . m e n s u r a l 4 4 t i m e s i g . m e n s u r a l 6 4t i m e s i g . m e n s u r a l 3 2 t i m e s i g . m e n s u r a l 3 4t i m e s i g . m e n s u r a l 9 4 t i m e s i g . m e n s u r a l 9 8t i m e s i g . m e n s u r a l 6 8 t i m e s i g . m e n s u r a l 6 8 a l tt i m e s i g . m e n s u r a l 4 8 t i m e s i g . n e o m e n s u r a l 4 4t i m e s i g . m e n s u r a l 2 4 t i m e s i g . n e o m e n s u r a l 3 2t i m e s i g . n e o m e n s u r a l 2 2 t i m e s i g . n e o m e n s u r a l 9 4t i m e s i g . n e o m e n s u r a l 6 4
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k 270Appendix D Point and 
li
kPoint and 
li
k lets you �nd notes in the input by 
li
king on them in the PDF viewer. Thismakes it easier to �nd input that 
auses some error in the sheet musi
.When this fun
tionality is a
tive, LilyPond adds hyperlinks to the PDF �le. These hyperlinksare sent to the web-browser, whi
h opens a text-editor with the 
ursor in the right pla
e.To make this 
hain work, the following should done:� The PDF viewer must be 
on�gured for following hyperlinks, preferably using Mozilla Fire-fox.For Xpdf on Unix, the following should be present in `xpdfr
'1urlCommand "firefox -remote 'OpenURL(%s)'"� Your web-browser must be 
on�gured for the textedit proto
ol,For Mozilla and Mozilla Firefox, this is done by adding following lines to the `user.js'2user_pref("network.proto
ol-handler.app.textedit", "lilypond-invoke-editor");user_pref("network.proto
ol-handler.warn-external.textedit", false);The program `lilypond-invoke-editor' is a small helper program. It tests the environmentvariable EDITOR for the following patterns,ema
s this will invokeema
s
lient --no-wait +line:
olumn filevim this will invokegvim --remote +:line:norm
har filenedit this will invoken
 -noask +line file'The environment variable LYEDITOR is used to override this. It 
ontains the 
ommand line tostart the editor, where %(file)s, %(
olumn)s, %(line)s is repla
ed with the �le, 
olumn andline respe
tively. The settingema
s
lient --no-wait +%(line)s:%(
olumn)s %(file)sfor LYEDITOR is equivalent to the standard ema
s
lient invo
ation.The point and 
li
k links enlarge the output �les signi�
antly. For redu
ing the size of PDFand PS �les, point and 
li
k may be swit
hed o� by issuing#(ly:set-option 'point-and-
li
k #f)in a `.ly' �le. Alternately, you may pass this as an 
ommand-line optionlilypond -dno-point-and-
li
k file.ly
1 On unix, this �le is found either in `/et
/xpdfr
' or as `.xpdfr
' in your home dire
tory.2 On a typi
al unix system, this �le exists or must be 
reated in your home-dire
tory as`.mozilla/firefox/default.trn/user.js' or `.firefox/default/xxxxxxxx.xxx/user.js', see lo
ation(http://www.mozilla.orgsupportfirefoxedit#user) and pro�le (http://www.mozilla.orgsupportfirefoxedit#profile).
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ription Example1 2 8 16 durations
� ������
4. 
4.. augmentation dots

������
 d e f g a b s
ale
� � � � � � ��fis bes alteration

�� ���\
lef treble \
lef bass 
lefs
�

  
�\time 3/4 \time 4/4 time signature

�
  4

3r4 r8 rest
� 	�d ~ d tie
�� �



Appendix E: Cheat sheet 272\key es \major key signature
� ���note' raise o
tave
� ��note, lower o
tave

�� �
( d e) slur
�� ��
\( 
( d) e\) phrasing slur

� ����a8[ b℄ beam
���<< \new Staff ... >> more staves

�
�� �

� �
-> 
-. arti
ulations Q� S��
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\mf 
\sfz dynami
s
mf

�
sfz

��a\< a \!a 
res
endo
�� ��a\> a a\! de
res
endo
� ���< > 
hord ��� �\partial 8 upstep �� �� �� �\times 2/3 {f g a} triplets

3� � �� �\gra
e gra
e notes
���� �\lyri
mode { twinkle } entering lyri
s\new Lyri
s printing lyri
s twinkle

twinkle
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 hyphen
kle

�
twin

�� �

\
hordmode { 
:dim f:maj7 } 
hords ������ ���� �\
ontext ChordNames printing 
hord names C o F<<{e f} \\{
 d}>> polyphony
�� ��� �s4 s8 s16 spa
er rests
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ense 275Appendix F GNU Free Do
umentation Li
enseVersion 1.1, Mar
h 2000Copyright 

 2000 Free Software Foundation, In
.59 Temple Pla
e, Suite 330, Boston, MA 02111-1307, USAEveryone is permitted to 
opy and distribute verbatim 
opiesof this li
ense do
ument, but 
hanging it is not allowed.0. PREAMBLEThe purpose of this Li
ense is to make a manual, textbook, or other written do
ument freein the sense of freedom: to assure everyone the e�e
tive freedom to 
opy and redistributeit, with or without modifying it, either 
ommer
ially or non
ommer
ially. Se
ondarily, thisLi
ense preserves for the author and publisher a way to get 
redit for their work, while notbeing 
onsidered responsible for modi�
ations made by others.This Li
ense is a kind of \
opyleft", whi
h means that derivative works of the do
umentmust themselves be free in the same sense. It 
omplements the GNU General Publi
 Li
ense,whi
h is a 
opyleft li
ense designed for free software.We have designed this Li
ense in order to use it for manuals for free software, be
ause freesoftware needs free do
umentation: a free program should 
ome with manuals providing thesame freedoms that the software does. But this Li
ense is not limited to software manuals;it 
an be used for any textual work, regardless of subje
t matter or whether it is publishedas a printed book. We re
ommend this Li
ense prin
ipally for works whose purpose isinstru
tion or referen
e.1. APPLICABILITY AND DEFINITIONSThis Li
ense applies to any manual or other work that 
ontains a noti
e pla
ed by the 
opy-right holder saying it 
an be distributed under the terms of this Li
ense. The \Do
ument",below, refers to any su
h manual or work. Any member of the publi
 is a li
ensee, and isaddressed as \you".A \Modi�ed Version" of the Do
ument means any work 
ontaining the Do
ument or aportion of it, either 
opied verbatim, or with modi�
ations and/or translated into anotherlanguage.A \Se
ondary Se
tion" is a named appendix or a front-matter se
tion of the Do
umentthat deals ex
lusively with the relationship of the publishers or authors of the Do
ument tothe Do
ument's overall subje
t (or to related matters) and 
ontains nothing that 
ould falldire
tly within that overall subje
t. (For example, if the Do
ument is in part a textbookof mathemati
s, a Se
ondary Se
tion may not explain any mathemati
s.) The relationship
ould be a matter of histori
al 
onne
tion with the subje
t or with related matters, or oflegal, 
ommer
ial, philosophi
al, ethi
al or politi
al position regarding them.The \Invariant Se
tions" are 
ertain Se
ondary Se
tions whose titles are designated, asbeing those of Invariant Se
tions, in the noti
e that says that the Do
ument is releasedunder this Li
ense.The \Cover Texts" are 
ertain short passages of text that are listed, as Front-Cover Texts orBa
k-Cover Texts, in the noti
e that says that the Do
ument is released under this Li
ense.A \Transparent" 
opy of the Do
ument means a ma
hine-readable 
opy, represented in aformat whose spe
i�
ation is available to the general publi
, whose 
ontents 
an be viewedand edited dire
tly and straightforwardly with generi
 text editors or (for images 
omposedof pixels) generi
 paint programs or (for drawings) some widely available drawing editor,and that is suitable for input to text formatters or for automati
 translation to a variety offormats suitable for input to text formatters. A 
opy made in an otherwise Transparent �le
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umentation Li
ense 276format whose markup has been designed to thwart or dis
ourage subsequent modi�
ationby readers is not Transparent. A 
opy that is not \Transparent" is 
alled \Opaque".Examples of suitable formats for Transparent 
opies in
lude plain as
ii without markup,Texinfo input format, LaTEX input format, SGML or XML using a publi
ly available DTD,and standard-
onforming simple HTML designed for human modi�
ation. Opaque formatsin
lude PostS
ript, PDF, proprietary formats that 
an be read and edited only by propri-etary word pro
essors, SGML or XML for whi
h the DTD and/or pro
essing tools are notgenerally available, and the ma
hine-generated HTML produ
ed by some word pro
essorsfor output purposes only.The \Title Page" means, for a printed book, the title page itself, plus su
h following pagesas are needed to hold, legibly, the material this Li
ense requires to appear in the title page.For works in formats whi
h do not have any title page as su
h, \Title Page" means thetext near the most prominent appearan
e of the work's title, pre
eding the beginning of thebody of the text.2. VERBATIM COPYINGYou may 
opy and distribute the Do
ument in any medium, either 
ommer
ially or non
om-mer
ially, provided that this Li
ense, the 
opyright noti
es, and the li
ense noti
e sayingthis Li
ense applies to the Do
ument are reprodu
ed in all 
opies, and that you add noother 
onditions whatsoever to those of this Li
ense. You may not use te
hni
al measuresto obstru
t or 
ontrol the reading or further 
opying of the 
opies you make or distribute.However, you may a

ept 
ompensation in ex
hange for 
opies. If you distribute a largeenough number of 
opies you must also follow the 
onditions in se
tion 3.You may also lend 
opies, under the same 
onditions stated above, and you may publi
lydisplay 
opies.3. COPYING IN QUANTITYIf you publish printed 
opies of the Do
ument numbering more than 100, and the Do
u-ment's li
ense noti
e requires Cover Texts, you must en
lose the 
opies in 
overs that 
arry,
learly and legibly, all these Cover Texts: Front-Cover Texts on the front 
over, and Ba
k-Cover Texts on the ba
k 
over. Both 
overs must also 
learly and legibly identify you asthe publisher of these 
opies. The front 
over must present the full title with all wordsof the title equally prominent and visible. You may add other material on the 
overs inaddition. Copying with 
hanges limited to the 
overs, as long as they preserve the title ofthe Do
ument and satisfy these 
onditions, 
an be treated as verbatim 
opying in otherrespe
ts.If the required texts for either 
over are too voluminous to �t legibly, you should put the�rst ones listed (as many as �t reasonably) on the a
tual 
over, and 
ontinue the rest ontoadja
ent pages.If you publish or distribute Opaque 
opies of the Do
ument numbering more than 100,you must either in
lude a ma
hine-readable Transparent 
opy along with ea
h Opaque
opy, or state in or with ea
h Opaque 
opy a publi
ly-a

essible 
omputer-network lo
ation
ontaining a 
omplete Transparent 
opy of the Do
ument, free of added material, whi
hthe general network-using publi
 has a

ess to download anonymously at no 
harge usingpubli
-standard network proto
ols. If you use the latter option, you must take reasonablyprudent steps, when you begin distribution of Opaque 
opies in quantity, to ensure thatthis Transparent 
opy will remain thus a

essible at the stated lo
ation until at least oneyear after the last time you distribute an Opaque 
opy (dire
tly or through your agents orretailers) of that edition to the publi
.It is requested, but not required, that you 
onta
t the authors of the Do
ument well beforeredistributing any large number of 
opies, to give them a 
han
e to provide you with anupdated version of the Do
ument.
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ense 2774. MODIFICATIONSYou may 
opy and distribute a Modi�ed Version of the Do
ument under the 
onditionsof se
tions 2 and 3 above, provided that you release the Modi�ed Version under pre
iselythis Li
ense, with the Modi�ed Version �lling the role of the Do
ument, thus li
ensingdistribution and modi�
ation of the Modi�ed Version to whoever possesses a 
opy of it. Inaddition, you must do these things in the Modi�ed Version:A. Use in the Title Page (and on the 
overs, if any) a title distin
t from that of theDo
ument, and from those of previous versions (whi
h should, if there were any, belisted in the History se
tion of the Do
ument). You may use the same title as a previousversion if the original publisher of that version gives permission.B. List on the Title Page, as authors, one or more persons or entities responsible forauthorship of the modi�
ations in the Modi�ed Version, together with at least �ve ofthe prin
ipal authors of the Do
ument (all of its prin
ipal authors, if it has less than�ve).C. State on the Title page the name of the publisher of the Modi�ed Version, as thepublisher.D. Preserve all the 
opyright noti
es of the Do
ument.E. Add an appropriate 
opyright noti
e for your modi�
ations adja
ent to the other 
opy-right noti
es.F. In
lude, immediately after the 
opyright noti
es, a li
ense noti
e giving the publi
permission to use the Modi�ed Version under the terms of this Li
ense, in the formshown in the Addendum below.G. Preserve in that li
ense noti
e the full lists of Invariant Se
tions and required CoverTexts given in the Do
ument's li
ense noti
e.H. In
lude an unaltered 
opy of this Li
ense.I. Preserve the se
tion entitled \History", and its title, and add to it an item stating atleast the title, year, new authors, and publisher of the Modi�ed Version as given on theTitle Page. If there is no se
tion entitled \History" in the Do
ument, 
reate one statingthe title, year, authors, and publisher of the Do
ument as given on its Title Page, thenadd an item des
ribing the Modi�ed Version as stated in the previous senten
e.J. Preserve the network lo
ation, if any, given in the Do
ument for publi
 a

ess to aTransparent 
opy of the Do
ument, and likewise the network lo
ations given in theDo
ument for previous versions it was based on. These may be pla
ed in the \History"se
tion. You may omit a network lo
ation for a work that was published at least fouryears before the Do
ument itself, or if the original publisher of the version it refers togives permission.K. In any se
tion entitled \A
knowledgments" or \Dedi
ations", preserve the se
tion'stitle, and preserve in the se
tion all the substan
e and tone of ea
h of the 
ontributora
knowledgments and/or dedi
ations given therein.L. Preserve all the Invariant Se
tions of the Do
ument, unaltered in their text and in theirtitles. Se
tion numbers or the equivalent are not 
onsidered part of the se
tion titles.M. Delete any se
tion entitled \Endorsements". Su
h a se
tion may not be in
luded in theModi�ed Version.N. Do not retitle any existing se
tion as \Endorsements" or to 
on
i
t in title with anyInvariant Se
tion.If the Modi�ed Version in
ludes new front-matter se
tions or appendi
es that qualify asSe
ondary Se
tions and 
ontain no material 
opied from the Do
ument, you may at youroption designate some or all of these se
tions as invariant. To do this, add their titles to
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ense 278the list of Invariant Se
tions in the Modi�ed Version's li
ense noti
e. These titles must bedistin
t from any other se
tion titles.You may add a se
tion entitled \Endorsements", provided it 
ontains nothing but endorse-ments of your Modi�ed Version by various parties|for example, statements of peer reviewor that the text has been approved by an organization as the authoritative de�nition of astandard.You may add a passage of up to �ve words as a Front-Cover Text, and a passage of upto 25 words as a Ba
k-Cover Text, to the end of the list of Cover Texts in the Modi�edVersion. Only one passage of Front-Cover Text and one of Ba
k-Cover Text may be addedby (or through arrangements made by) any one entity. If the Do
ument already in
ludesa 
over text for the same 
over, previously added by you or by arrangement made by thesame entity you are a
ting on behalf of, you may not add another; but you may repla
e theold one, on expli
it permission from the previous publisher that added the old one.The author(s) and publisher(s) of the Do
ument do not by this Li
ense give permission touse their names for publi
ity for or to assert or imply endorsement of any Modi�ed Version.5. COMBINING DOCUMENTSYou may 
ombine the Do
ument with other do
uments released under this Li
ense, underthe terms de�ned in se
tion 4 above for modi�ed versions, provided that you in
lude in the
ombination all of the Invariant Se
tions of all of the original do
uments, unmodi�ed, andlist them all as Invariant Se
tions of your 
ombined work in its li
ense noti
e.The 
ombined work need only 
ontain one 
opy of this Li
ense, and multiple identi
alInvariant Se
tions may be repla
ed with a single 
opy. If there are multiple InvariantSe
tions with the same name but di�erent 
ontents, make the title of ea
h su
h se
tionunique by adding at the end of it, in parentheses, the name of the original author orpublisher of that se
tion if known, or else a unique number. Make the same adjustment tothe se
tion titles in the list of Invariant Se
tions in the li
ense noti
e of the 
ombined work.In the 
ombination, you must 
ombine any se
tions entitled \History" in the various originaldo
uments, forming one se
tion entitled \History"; likewise 
ombine any se
tions entitled\A
knowledgments", and any se
tions entitled \Dedi
ations". You must delete all se
tionsentitled \Endorsements."6. COLLECTIONS OF DOCUMENTSYou may make a 
olle
tion 
onsisting of the Do
ument and other do
uments released underthis Li
ense, and repla
e the individual 
opies of this Li
ense in the various do
uments witha single 
opy that is in
luded in the 
olle
tion, provided that you follow the rules of thisLi
ense for verbatim 
opying of ea
h of the do
uments in all other respe
ts.You may extra
t a single do
ument from su
h a 
olle
tion, and distribute it individuallyunder this Li
ense, provided you insert a 
opy of this Li
ense into the extra
ted do
ument,and follow this Li
ense in all other respe
ts regarding verbatim 
opying of that do
ument.7. AGGREGATION WITH INDEPENDENT WORKSA 
ompilation of the Do
ument or its derivatives with other separate and independentdo
uments or works, in or on a volume of a storage or distribution medium, does not as awhole 
ount as a Modi�ed Version of the Do
ument, provided no 
ompilation 
opyright is
laimed for the 
ompilation. Su
h a 
ompilation is 
alled an \aggregate", and this Li
ensedoes not apply to the other self-
ontained works thus 
ompiled with the Do
ument, ona

ount of their being thus 
ompiled, if they are not themselves derivative works of theDo
ument.If the Cover Text requirement of se
tion 3 is appli
able to these 
opies of the Do
ument, thenif the Do
ument is less than one quarter of the entire aggregate, the Do
ument's Cover Textsmay be pla
ed on 
overs that surround only the Do
ument within the aggregate. Otherwisethey must appear on 
overs around the whole aggregate.



Appendix F: GNU Free Do
umentation Li
ense 2798. TRANSLATIONTranslation is 
onsidered a kind of modi�
ation, so you may distribute translations of theDo
ument under the terms of se
tion 4. Repla
ing Invariant Se
tions with translationsrequires spe
ial permission from their 
opyright holders, but you may in
lude translationsof some or all Invariant Se
tions in addition to the original versions of these InvariantSe
tions. You may in
lude a translation of this Li
ense provided that you also in
lude theoriginal English version of this Li
ense. In 
ase of a disagreement between the translationand the original English version of this Li
ense, the original English version will prevail.9. TERMINATIONYou may not 
opy, modify, subli
ense, or distribute the Do
ument ex
ept as expresslyprovided for under this Li
ense. Any other attempt to 
opy, modify, subli
ense or distributethe Do
ument is void, and will automati
ally terminate your rights under this Li
ense.However, parties who have re
eived 
opies, or rights, from you under this Li
ense will nothave their li
enses terminated so long as su
h parties remain in full 
omplian
e.10. FUTURE REVISIONS OF THIS LICENSEThe Free Software Foundation may publish new, revised versions of the GNU Free Do
-umentation Li
ense from time to time. Su
h new versions will be similar in spirit tothe present version, but may di�er in detail to address new problems or 
on
erns. Seehttp://www.gnu.org/
opyleft/.Ea
h version of the Li
ense is given a distinguishing version number. If the Do
umentspe
i�es that a parti
ular numbered version of this Li
ense \or any later version" appliesto it, you have the option of following the terms and 
onditions either of that spe
i�edversion or of any later version that has been published (not as a draft) by the Free SoftwareFoundation. If the Do
ument does not spe
ify a version number of this Li
ense, you may
hoose any version ever published (not as a draft) by the Free Software Foundation.
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ense 280F.0.1 ADDENDUM: How to use this Li
ense for your do
umentsTo use this Li
ense in a do
ument you have written, in
lude a 
opy of the Li
ense in the do
umentand put the following 
opyright and li
ense noti
es just after the title page:Copyright (C) year your name.Permission is granted to 
opy, distribute and/or modify this do
umentunder the terms of the GNU Free Do
umentation Li
ense, Version 1.1or any later version published by the Free Software Foundation;with the Invariant Se
tions being list their titles, with theFront-Cover Texts being list, and with the Ba
k-Cover Texts being list.A 
opy of the li
ense is in
luded in the se
tion entitled ``GNUFree Do
umentation Li
ense''.If you have no Invariant Se
tions, write \with no Invariant Se
tions" instead of saying whi
hones are invariant. If you have no Front-Cover Texts, write \no Front-Cover Texts" instead of\Front-Cover Texts being list"; likewise for Ba
k-Cover Texts.If your do
ument 
ontains nontrivial examples of program 
ode, we re
ommend releasingthese examples in parallel under your 
hoi
e of free software li
ense, su
h as the GNU GeneralPubli
 Li
ense, to permit their use in free software.
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s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125\aeolian . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 85\aikenHeads . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 192\alternative. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 110

\apply
ontext . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 237\applyoutput. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 238\arpeggio . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 104\arpeggioBra
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