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ABSTRACT
College curricula in music rarely provide the
student with adequate preparation for comprehension or
performance of contemporary music.

One cause of this

deficiency is the assumption that the study of contemporary
music presupposes a thorough background in traditional
theory.

Acquiring such a background consumes most of the

time available in the college curriculum for the study of
music theory.

This dissertation attempts to show that

contemporary compositional techniques can serve as the
basis for theoretical study in music for beginning students
as easily as can the techniques of the common-practice
period.

It shows also that an initial emphasis on con

temporary techniques can prepare students for subsequent
work in traditional theory.

A student textbook for a

beginning course in music theory based on these premises
comprises the major portion of the dissertation.
Student projects requiring a response or a solution
appear at appropriate points throughout the chapters.
Nearly all projects involve performance, but in many cases
the solution must be written by the student' before it can
be performed.

In Appendix B solutions are provided to

projects for which specific correct answers have been
planned.
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Part I presents an introduction to the disserta
tion.

Part II contains the student's textbook.

It begins

with Chapter 2, an exposition of rhythmic practice and
notation common in the twentieth century.

Chapter 2 is to

be used concurrently with the remainder of the text per
mitting an extended period of development of proficiency
with rhythm.
Pitch material first appears in Chapter 3»

A

series of five pitch classes is used for the study of
melody and of a variety of serial techniques.

This limited

amount of pitch material simplifies the study of concepts
and aids in the first work in atonal sight-singing and
dictation.

In this chapter "classical" serialism and a few

of the more recent techniques are studied.

In subsequent

chapters pitch serialization is extended to other parameters
in a discussion of total organization.

Harmony and counter

point are first discussed within a serial framework.

The

central position of counterpoint in much contemporary
writing requires early introduction of this subject in the
theory course.

An additional chapter shows the application

to the twelve-tone row of principles initially studied in
connection with a five-tone series.

Use of the hexachord

and the concept of combinatoriality are also demonstrated.
Tonality is avoided until Chapter 7» an introduc
tion to scales, modes, and the interval classification used
in tonal music.

In Chapter 8 chords are studied on the

basis of their interval content.

At this point recognition

of the functional relationships among scale degrees and
triads built upon them provides a point of departure for
the individual who wishes to follow this plan of instruc
tion in connection with one of the numerous texts dealing
with common-practice theory.

The study of tonality is

followed by a chapter on polytonality and polymodality.
The final chapters deal briefly with matters which
are somewhat beyond the rhythm-melody-harmony orientation
of earlier chapters but which are absolutely essential to
an understanding of contemporary music.

Such matters

include chance elements in music, new pitch material, and
new sources and kinds of sound.

Within this last area,

attention is given to electronic music.

PART I
CHAPTER 1
AN INTRODUCTION
Purpose and Justification
In designing a theory text the logical point of
departure would seem to be, "What does the student need to
know?"

A logical answer to this question might suggest

that he needs to know what is happening in the music which
he will hear and perform.
Most beginning textbooks and programs in music
theory are based upon the compositional techniques and
materials of the "common-practice period."

This term

refers, roughly, to the eighteenth and nineteenth centuries,
although some writers include the seventeenth century in
their definitions.

"Common-practice" has not been the

common practice of the majority of composers for at least
seventy years.

Each year the practices of living composers

push the common-practice period further into the past; each
year the distance between theory instruction and current
practice becomes greater.

By standing still, theory

instruction moves backward.
Attempts have been made to bring theory instruction
into the twentieth century.

Several textbooks have been
1

2
written to explain the practices and materials which have
emerged since the end of the common-practice period.

They

are usually well done, but they (with the exception of
Twentieth Century Music Idioms by G. Welton Marquis) are
based upon an unfortunate assumption: that the study of
twentieth century practices can be attempted only after the
student is well-grounded in common-practice theory.

Since

most twentieth century practices evolved from the practices
of the previous century, the student's understanding is
expected to evolve in the same way.

This sounds very

logical, but this sort of logic is not applied elsewhere in
the curriculum.

Students are rarely required to understand

plainchant or medieval polyphony before studying fourteenth
or sixteenth century counterpoint, nor are they required to
understand sixteenth century counterpoint before studying
seventeenth through nineteenth century harmony.

Indeed,

the reverse is the case in many college curricula.
Most of the composers who have been influential in
the present century have been trained thoroughly in tradi
tional theory.

However, it would seem that a study of what

these composers actually have done would be mere valuable
than a study of the material which was part of their train
ing.

The structure of a building is discovered by climbing

through the building itself, not by rebuilding the scaffold
which was used for its construction.

Beethoven's

3
theoretical background included the study of Fux.*

Today

it doea not seem necessary to approach Beethoven by first
studying Fux.
A philosophical basis for approaching contemporary
music on its own terms may be found in the well-known
statement of Jerome Bruner:

. . any subject can be

taught effectively in some intellectually honest form to
2

any child at any stage of development."

Implementation of

this philosophy makes possible the introduction of subject
matter when it is most beneficial to the student 's develop
ment .

Material need not be organized according to a

hierarchy of complexity or chronological order imposed by
the traditional organization of a subject area.

Concepts

thought to be difficult because they developed late in the
history of a discipline or because they are the result of
considerable groundwork may actually be quite comprehensible
to beginning students if presented in an appropriate manner.
The body of this dissertation is an instructional
design in the form of a textbook.

It is intended as an

application of the premise suggested in the preceding para
graphs: that many of the practices of composers working in
the twentieth century may be presented in a form which is
1. Elliot Forbes, editor, Thayer's Life of
Beethoven (Princeton, N. J.: Princeton University Press,
196ft), pp. 138, 141.
2. Jerome S. Bruner, The Process of Education
(Cambridge: Harvard University Press, i960), p. 33.
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comprehensible to students who have had no previous formal
instruction in music theory.

In no way is it intended to

suggest that an understanding of traditional theory is not
also an important part of the education of a musician.
Even if it is possible to design a comprehensible
theory text which begins with contemporary practices, is
there a good reason for doing so?

Why should contemporary

practices be presented before and during the presentation
of traditional practices rather than later?

Much of the

answer has little to do with music theory per se.

It can

be found through examination of the overall music curricu
lum and the needs of the student.
In many situations the theory curriculum includes
two years of traditional harmony, ear-training, and sightsinging, often presented in one integrated course which is
a prerequisite to all further theory instruction.

The

remaining two years are filled with counterpoint, form and
analysis, and orchestration or other arranging.

Twentieth

century theory, if it is offered at all, can barely be
squeezed into this crowded schedule.

To offer it as an

elective or as a graduate course, as is sometimes con
sidered a solution to the scheduling problem, is to suggest
that it is not essential for all students.
The need for a background in twentieth century
theory is perhaps most urgent for the student majoring in
music education.

In a schedule already heavily loaded

5
because of student teaching and education courses, he has
little room for electives.

Immediately upon graduation he

will begin sharing his ignorance or misunderstanding of
contemporary music with large numbers of students.
It may be argued that a student interested in music
will be aware of the music of the period in which he lives
and will need little special training to understand it.
This may be true of popular and commercial music, but it
appears that few beginning music students have had oppor
tunities to become familiar with serious contemporary
music.

The questionnaire shown in Appendix A attempted to

measure the extent of the student's exposure to some of the
trends in serious music of recent decades.

It was given to

forty-four entering freshmen in the University of Arizona
School of Music in September 1968.

The following summary

of the results speaks for itself:
1.

Students were asked to select twentieth-century
composers from a list of names.

The number of

students selecting each composer is shown next to
the composer's name.
Creston, 11; Purcell, 11; Bloch, 8; Babbitt, 5;
Stockhausen, 2; Offenbach, 7*
2.

Students were asked to name an opera written since
1920 (other than Amahl and the Night Visitors).
Ten correct answers were received.

Students were asked to write anything they knew
about Anton Webern and his music.

Only one reply

indicated recognition of the name, and it indicated
no knowledge beyond that.
None of the students responded when asked, "What is
aleatory music?"
Two students were able to tell the kind of music
for which Otto Luening and Vladimir Ussachevsky are
best known.
Students were asked to name three or more contem
porary compositions which they had performed.
Twenty students identified works written during the
twentieth century.
works.

Only six could identify three

The composer named most frequently, probably

because of numerous band compositions, was Vaclav
NeLhybel.
Prom the names Bartok, Schoenberg, and Prokofiev,
the composer who made most frequent use of the
twelve-tone technique was correctly identified by
ten students.
Three pairs of well-known twentieth-century works
were listed.

In each pair students were to choose

tha work which is the more typical of twentiethcentury compositional techniques.

Students were

fairly successful in comparing Rachmaninoff and
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Stravinsky or Sibelius and Bartok but did poorly
with Schuller and Barber.
9-

Students were asked to notate a twelve-tone row.
Ten of the answers were technically correct, but
eight of these were simply chromatic scales.
The ignorance revealed by these replies may

adversely affect the student's willingness to accept
contemporary music.

It is possible that several years of

studying only the "old masters" makes the music student
rather conservative by the time he reaches college.

Too

often, music students who should know better offer their
criticism of a contemporary composition in such terms as
"It doesn't sound pretty."
Perhaps a new type of theory course can do more
than a music literature course to overcome hostility toward
contemporary music.

If the student is given the oppor

tunity to use the techniques of contemporary composers to
organize sound and solve compositional problems for him
self, he can develop some of the understanding and sympathy
of an insider toward contemporary music.

He can see this

music as the composer does, as a means of self-expression
and not as a collection of strange notes to analyze.
One of the arguments offered most frequently in
support of "common practice" as the basis for beginning
theory instruction is that it encompasses basic principles
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which apply to all Western music.

Mastery of these

principles then provides a key to understanding music of
all styles and periods.

If this is true, these principles

should apply to twentieth century music also and can be
studied through i_t.

Conversely, if these principles do

not apply to twentieth century music, they cannot be said
to apply to all Western music and the study of common
practice theory for purposes of transfer is without logical
basis.
A desirable "fringe benefit" accrues from studying
contemporary practice first.

The student is less likely to

be bound by the major-minor scale system, having approached
it as one of several valid means of organizing pitch mate
rial.

Because of the wide variety of contemporary prac

tices, this text introduces the student to tone rows, modes,
and various types of scales.

Both functional and non

functional harmony are presented.

Hopefully, the student

will be less inclined than formerly to unconsciously regard
all music not based on the major-minor scale as an aberra
tion of what is "right."

Hopefully, also, he will be more

willing to accept the pitch content of pre- and postcommon-practice music and music of cultures other than his
own.
A similar broadening effect should result from the
use of contemporary rhythmic practices.

Because emphasis

on the barline and on unvarying meter was at its strongest
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during the common practice period, traditional theorytraining may dull the student's awareness of the tremendous
variety of rhythmic practices possible during other periods
or in other cultures.

Although a surprising number of

twentieth century composers have remained moored to
rhythmic practices similar to those of the previous
century, many others have sought new resources or have been
influenced by pre-sixteenth century practices.
Orientation to the Textbook
The paragraphs which follow are intended to orient
the theory instructor to this textbook and help him to use
it effectively.
Selection of Material
Some material which is not contemporary in the
strictest sense has been included in the text.
musical examples are several decades old.

Some of the

The practices

which they represent are still valid.
A textbook cannot be a newspaper.

No attempt has

been made to determine what is "in" and what is "out" this
season.

Some of the techniques and principles which are

adopted by avant garde composers are discarded by these
composers before they have filtered down to musicians who
are not members of one of the "in" groups.

A textbook

which must be used for more than a year cannot provide the
latest word from Darmstadt.

For students who do not yet
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know who Webern was, such news is not urgent.

What is

essential to such students is the development of an atti
tude of curiosity about and interest in new works and new
approaches to composition.
Musical Examples
Musical examples should be performed.

An unusual

feature of the text which follows is the large number of
examples taken from music which is relatively easy to
perform.
possible.

Music written for students has been used whenever
Piano music has been used frequently because it

is assumed that all music students have acquired or are
acquiring some familiarity with the keyboard.

If an

example seems a little difficult, the struggling pianist
should play only one part while other students or the
instructor perform the other parts.
Some of the extremely difficult examples are pre
sented mainly to illustrate notational complexities.

The

student is not expected to perform the Carter Second String
Quartet or the Berio Circles, for example, but listening to
these works could be a worthwhile contribution to his
general musical background.
Few of the examples contain more than a few meas
ures of a composition.

Where time and library facilities

permit, the student is advised to listen to a recording of
the enti-re composition and to follow the score.
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The author has avoided writing original musical
examples except in cases where permission to use copy
righted material was denied.

The criterion for inclusion

of any element of theory in the text is its employment by
composers.

The temptation to describe a practice first and

then to construct an example which perfectly illustrates
the description has been resisted.
Written Assignments
The term "project" has been applied to all written
work required of the student.

A large percentage of the

projects can be checked by the student himself in
Appendix B which is devoted to solutions.

Projects are

numbered consecutively in order to facilitate such check
ing.

Like the musical examples, all projects which

involve actual music are to be played or sung.
Notation
One of the major obstacles to performance and
comprehension of recent music is its appearance on the
page.

The music seems to be written in a foreign language.

Even when conventional notation is used, the music is some
times of such complexity that it appears unintelligible.
When composers such as Stockhausen, Berio, or Penderecki
use their own original notational symbols in their works,
the performer must memorize a new set of symbols for each
composition.

No traditionally trained musician can be
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expected to be prepared to do this very often.

Although

a theory text cannot possibly present all of the contempo
rary notational practices which may challenge or mystify a
student, exposure to a variety of the more frequently used
notational practices is a necessary part of any theory
course.

Some of the exercises, therefore, are intended as

much for providing experience with notation as for under
standing the compositional technique involved.
Prerequisites
The instructional design which follows is intended
for a beginning theory course at the college level,
although it could be used for a high school course in most
cases.

It is assumed that the desire or need to study

theory comes as a result of training and experience as a
performer.

The student is expected to be able to read

staff notation, but the initial demands in this area are
so moderate that he could probably master both treble and
bass clefs during the course.

Understanding of and experi

ence with conventional note values, rests, ties, meter
signatures, and other such symbols is absolutely essential.
Sequence
The sequence in which chapters and topics appear
is felt by the author to be logical but not mandatory. It
implies an ordering of priorities which may be misleading.
Chapter 2 can and should be studied simultaneously with the
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chapters which follow.

Chapters 10 and 11 may be studied

profitably at almost any time during the course.
Instruction Beyond This Course
The material in this textbook should be completed
in one academic year.

A second year course could deal with

the common-practice theory not presented here.

Because

scales, intervals, and chords built of thirds would already
be familiar, such a course could move more rapidly than is
usual for a course in common-practice theory.

o

PART II: THE TEXTBOOK
CHAPTER 2
TIME AND RHYTHM
To understand contemporary music the student must
develop attitudes toward time which are appropriate to its
use in the newer music.

He must develop a certain amount

of fluency in reading and performing rhythms which divide
units of time in ways which are unique to the twentieth
century.
Clock Time
Late in the 1950's a new art form, the "happening,"
began to attract public notice.

To attempt a definition of

any art form is difficult during a period when all the arts
are constantly changing, but it is fairly safe to call the
happening ". . .a collage of things occurring in time and
space over a given period of time."3

Because it involves

events in time, the happening is related to theatre.
Because it involves space, objects, and colors, it is
related to art.

A happening is often planned, but it has

3. A1 Hansen, A Primer of Happenings and Time/
ace Art (New York: Something Else Press, Inc., 19&5)\
p. $.

Ik
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no plot.

The activities or events are self-contained; they

are not related to each other in a usual sense.

PROJECT 1:

The instructions which follow are for a

very simple and brief happening which can be performed
in a classroom.
First Person;

Three persons are required.

Push a chair back and forth across the

room while counting aloud slowly.

At the count of

thirty turn the room lights off and on several times.
Then walk over to Third Person and attempt to cover
him/her with newspapers.

When Third Person's head and

legs are covered, leave the room.
Second Person;

Pick up a wastebasket and with great

dignity carry it to Third Person.

Place the waste-

basket on the floor; then begin eating an apple.

When

First Person begins to leave the room, place the apple
in the wastebasket and leave also.
Third Person:

After Second Person has placed the waste

basket on the floor, begin tearing newspapers into
shreds.

Do not interfere when First Person covers you

with sheets of newspaper.

The happening ends when

First and Second Persons have left the room.

PROJECT 2:

The happening in Project 1 is not particu

larly exciting.

Using more interesting actions and a

few more props, plan an original happening and "per
form" it if possible.

What does all of this have to do with music?
Listen to Poeme Electronique by Varese.
collage.

It is a sound

The composition is made up of self-contained

sound events arranged in an order over a period of time.
It lacks the usual elements of music, melody, harmony, and
rhythm.

In short, it is a recorded happening in sound.
Because Poeme Electronique exists only on tape, it

cannot be performed like a happening.
directions.

It needs no written

Suppose that a sound collage, or "happening in

sound," was being written for live performers.
the score be written?

How would

A series of instructions like those

in Project 1 could be used to describe the sounds and the
order in which to produce them, but this would become too
cumbersome if there were many players and sound sources.
Describing in words the way in which the sounds should come
together or intersect would be almost impossible.

Yet

ordinary notation would be equally impractical when no
rhythm or even pitch were intended.
The solution is to use real time, or clock time.
A score may be marked off in minutes and seconds.

A given

unit of distance on the paper (centimeter, inch, etc.) is

equivalent to a given unit of time (second, minute, etc.).
Notational symbols or words describing the action can be
placed within the space-time framework as shown in Figure
2-1.

Notation of this type is sometimes called analog

notation.
Published scores using analog notation are rather
rare at this time.

For an example of this kind of writing,

the student may examine the copy of "The Maze" by Larry
4
Austin.

This composition is ideally suited for analog

notation; the composer describes it as "A Theater Piece in
Open Style for Three Percussionists, Dancer, Tapes, Machines,
Projections."

In performance, the participants watch a

large clock rather than a conductor.
"Non-Rhythmic" Rhythm
At first, certain contemporary compositions may
seem to the student to be nothing more than a series of
sounds which begin and end at random.

The feeling of pulse

(that underlying beat which one expects to feel in music),
or even of recognizable rhythm, is almost undetectable.
Sounds continue for so long and start or stop at such odd
times that it is difficult to imagine them as conventional
notes organized into conventional measures.
4.

(1967)•

Larry Austin, "The Maze," Source, I, No. 1

18

O'O"

0*5"

PIANO

VACUUM
CLEANER

O'io"
Play in
anyon !er

"Turn
on

GONG

BUCKET
OF BROKEN
GLASS
WOOD
BLOCK

XYLOPHONE

ttl
BASS
DRUM

Figure 2-1.

Analog notation -- In this example, one centi
meter is equivalent to one second.
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One of the better-known compositions which contains
the characteristics described above is Deserts by Edgard
Varese.

The student will benefit from listening to the

first eighty-two measures of this work (up to the initial
taped interpolation) without and then with the score.
The projects which follow will help the student to
understand music which de-emphasizes the natural accents
which usually follow a bar line.

PROJECTS 3-7:

By using ties which cross the bar lines,

indicate four-beat durations under the conditions
given.

Finish incomplete measures with rests.

Check

the solution to each project before beginning the next
one.

3
Note starts here

4
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Projects 3 through 7 and all successive rhythm
assignments should be sung or played on' a single pitch
while tapping the hand or foot.

Singing should be done on

a syllable which begins with a consonant.
useful.

"Da" or "ta" are

Simple wind instruments such as recorders,

Tonettes, Flutophones, Song Flutes, or even pitch pipes may
be used.

The player should tongue each note; that is, air

should be released into the instrument by means of a "tu"
sound.

PROJECTS 8-11:

By using ties across the bar lines,

indicate five-beat durations under the conditions
given.

Finish incomplete measures with rests.

8
Note starts here

i i
i

I

10

i ft
11

I

PROJECTS 12-15!

Sing or play the following rhythmic

duets with two or more performers.
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The music in Figure 2-2 is taken from the piano
part to the composition mentioned recently, Deserts by
Varese.

At this point in the music the piano is doubling

all of the other instruments.

Notice that after the first

note each new attack avoids the bar line. Compare this
music with the exercises in Projects 3 through 15.
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b~cr

Figure 2-2.

TF

bir

Deserts, piano part, measures l4-l8--Edgard
Varese.

Because the notes under each finger rarely change,
non-pianists should be able to play this example with a
little practice.

2k
Some contemporary composers show a preference for
using the eighth or even the sixteenth note as the unit of
pulse.

Until the student becomes accustomed to this prac

tice, the music may look frightfully difficult.

PROJECT l6:

Rewrite Projects 14 and 15 in g meter with

the eighth note as the unit of pulse.

PROJECT 175

Rewrite Project 12 in A- meter with the
lb
sixteenth note as the unit of pulse.

Absence of pulse feeling is not always the result
of the composer's having used notes of long duration.

A

large number of short notes may also be grouped or scattered
so as to destroy the feeling of pulse.

The music may still

be organized into beats, and this organization may be
fairly obvious when one follows the score; but' the listener
may be unable to discern any pattern of rhythmic organiza
tion or underlying pulse.
Figure 2-3 i8 an excerpt from a composition which
fits the description in the previous paragraph.
also that bar lines are missing from this music*

Notice
Berio does

use short vertical lines to divide the music into spaces
similar to measures.
page 72.

Unbarred music is discussed on

25
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Figure 2-3 •

Circles, excerpt from page 5--Luciano Berio,

PROJECT 18:

Examine Figure 2-3 carefully and, if a

recording is available, listen to the beginning of
Circles.

List some of the musical reasons for being

unable to hear the pulse.
Asymmetric Groupings of Notes
Notation in Western music has traditionally been
based upon units of duration divided by powers of two.
(By "powers of two" is meant 2 x 2 = k\ 2 x 2 x 2 = 8 ;
2x2x2x2 =16; etc.)

Thus, notes exist which receive

a whole beat, half of a beat, one-fourth of a beat, oneeighth of a beat, one-sixteenth of a beat, and so on.

To

26
subdivide by three, one must use a dotted note as the beatnote as in quick g meter (Figure 2 - k ) ,

|J- JFigure 2 - k .

Dotted notes in g.

or write numerals over groups of notes (Figure 2-5).

5

m m

Figure 2-5.

Triplets in

Until the present century, composers were generally
content to limit their use of these groupings to triplets
and their doubles, sextolets (Figure 2-6).

IJ7OT JOT3
Figure 2-6.

Sextolets.

27
The other groupings which did appear usually served as
written-out ornaments to the melody line.

5

a

Figure 2-7•

Nocturne, Op. 32, No. 1, measure 7--Frederic
Chopin -- Ornamented melody line.

k

jL

j_

*ir frrffg

m

Figure 2-8.

Nocturne, Op. 55» No. 2, measure 35--Frederic
Chopin -- Ornamented melody line.

5• The doppio movimento section of the Chopin
Nocturne, Op. 15, No. 2, is a notable exception to the
practice of its period.
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Today aome composers make frequent use of note-groupings of
five, seven, nine, ten, or any other number; but fifth,
seventh, ninth, or tenth notes have not been developed to
accommodate these subdivisions of the beat.

The notes are

still written in groups with numbers indicating the number
of parts into which the beat has been subdivided.

Tom-toms

Tom-toms

Tom-toms

in lijJJTOjiji

Figure 2-9 •

Amores, II, measure l8--John Cage.

Violin 1
r—5

,

mf==-

Figure 2-10.

,

5

p

String Quartet No. 1 (1951)% !• Fantasia,
measures 313-31^--Elliot Carter.
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Performing accurately these asymmetric groupings of notes
requires a certain amount of practice and some familiarity
with the notation.

PROJECTS 19-21:

The rhythmic exercises which follow

may be performed with the voice, with instruments, or
simply by tapping on any surface.
19

|JOT JOT
20

i— 5 —i

JTOj ••

Think of two slow beats per measure.

I JOT JOT
21

i— 5—i

J JS3:
OT

Think of one slow beat per measure,

5

I JJJJJ J J J J J:
The temptation to hesitate briefly after the last
note in each group may be strong at first.

Doing so in the

examples above would result in a six-part division of the
beat, the sixth part being a rest.

One solution is to play

the notes on the piano using the pitches and fingerings in
Project 22.

PROJECT 22:

Play this exercise evenly on the piano.

itffai
"l ft.«.

PROJECTS 23-23t

Jw i 'i'fiS
3

2

jjjjj

1

Continue as in Projects 19-21.
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Think of two slow beats per measure.
"I

$ JJJJJJ) JJJJJJ1

25
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TOT /J7J7J3:

J]

Think of one slow beat per measure

4 JJJJJJJ JJ..JJJ:
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For pianists, the problem of playing seven-note
groupings evenly may be solved by playing any scale with
the usual scale fingerings and accenting the starting note
and its octaves.

Project 26 may be played on nearly any

other instrument and in any key which is convenient.

PROJECT 26:

Seven-note groupings for piano.

Students without keyboard facility will be able to
play any of the exercises in Projects 27-29*

PROJECTS 27-29:

Play these exercises on the piano.

Use only the fingerings indicated.

32
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Asymmetric groupings of more than seven notes
become rather difficult to handle as units.

In groupings

of such length it may be helpful to break down the measure
or group into more manageable numbers.

Notice that the

second beat of the measure occurs halfway between the
fifth and sixth notes in the examples below.

33
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Figure 2-11.

I

XO
Nine-note groupings in _ meter,
6

4 JJJJJJJJJ jjjjJ-JJJJ
^

;

!

Figure 2-12.

i

Nine-note groupings in ^ meter,

Even with groupings of this length it is easier to
simply think of nine even durations i-f the tempo is rapid
enough to permit doing so.
Exercises of the type shown in Project 30 can be
played on the white keys of a piano by anyone who encoun
ters difficulty in playing nine notes evenly.

PROJECT 30:

Play the exercise rapidly on the piano.
5

34
Other groupings of ten, eleven, thirteen, fourteen,
fifteen, seventeen, eighteen, nineteen, twenty, and twentyone notes are possible.

If the composer uses these larger

numbers it must be assumed that he intends that they be
played evenly.

A group of eleven notes, for example,

should be treated not as groupings of five and six but as
a series of eleven sounds of equal duration.

il

JJJJJjJJJJJ
1
is not the same as

nrm

i

Figure 2-13'

jttji

2

Two different arrangements of eleven notes in
a measure.

PROJECTS 31-45:

Most of the Projects which follow

should be sung or played.

A metronome is recommended

for keeping the pulse steady.

Solutions to written

Projects should be checked with the solutions in the
back of the book.
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38

o
Rewrite Project 37 in ^ meter.

Project 35 may be help

ful as an example.
39
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Rewrite Project 39 in ^ meter
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42

f J333JOT JE3 JOT3

OT JOT J*

By now it is hardly necessary to mention that
2 would simply mean
rewriting Projects kl or 42 in /|
^ or 2
doubling note values.
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Notice that the note values chosen for the asymmet
rically grouped notes are those which would result in more
than the correct number of beats in the measure without the
superscript.

i JJJJJ \ J7JT3
Correct
Figure 2-l4.

Incorrect

Choice of note values for asymmetric group
ings.

The only exception to this practice occurs in meters such
6 9
as 8» 8*
pulse.

an( *

1 2
8

w ^ere

dotted notes form the larger units of

In dividing these dotted notes by powers of two,

the notes chosen are those which would result in less than

the correct number of beats in the measure without the
superscript.

2

nn

| J- JFigure 2-15•

2

Duple subdivisions in ? meter,
o

The rhythms given in Projects 31-45 can be re
arranged in many different ways.

Projects 46 and 47

illustrate combinations of asymmetrical groupings and
ordinary note values.

PROJECTS 46 and 47?

Play or sing the following

exercises.
46
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PROJECT 48:

Write three four-measure rhythm studies

using a different pattern for each measure.

Practice

performing these examples.

PROJECT 49:

Exchange examples with fellow students.

Practice writing down examples dictated (played or
sung) by another student or an instructor.

Dictation
In music, taking dictation is the process of
writing down in musical notation the sounds that one hears.
Projects 31-45 may be dictated as well as performed.

The

rhythm studies written in Project 48 will be most useful
for dictating to others.
A few suggestions may be helpful in acquiring skill
in taking dictation:
1.

Keep track of the pulse by moving part of the body.
Rhythm is physical.

Tap with the hand, arm, foot,

big toe, or any other part of the body.

Decide

where tones fall in relation to the pulse.
2.

Listen to the music once without writing anything
down.

Most instructors play dictation exercises at

least twice.

Listen and memorize the sound first.

Then "play it back 11 mentally while writing it down.
Use subsequent hearings to catch any parts which

4i
may have been miased on the first hearing and to
check the accuracy of what has been written.
3.

Use the quickest possible methods to capture the
main ideas on paper.

Write lines for noteheads,

omit stems, skip over places which are not clear,
and use repeat signs (X') wherever they apply.
Work lightly and in pencil to facilitate the final
filling-in and correcting of the first impression.
k.

Realize that there are several ways of writing down
the same sounds.

Refer to Project 35 as an example

of this fact.
Rests and Unequal Durations Within
Asymmetrical Groups
Within an asymmetrical group, or any other grouping
of notes, note values may vary and notes may be replaced by
rests.

The music in Figure 2-19 contains examples of both

of these situations, often in the same group.

In Figure

2-19, the parts for tenors six, seven, and eight have the
following rhythm at the end of measure two:

Figure 2-l6.

Triplet with note and rests

42
The first and last notes of a triplet have been replaced
by rests.

At the beginning of the third measure the same

singers are given a five-note group, four-fifths of which
is silent:

I— 5 —|

Figure 2-17«

A five-part grouping of notes and rests

Replacing the rests with notes would result in groupings
like the following:

um
Figure 2-18.

-

LLT

Groupings similar to those in Figure 2-17,
but using notes in place of rests.

PROJECTS 50-5^:

To gain facility in reading asymmetric

groupings containing rests, play or sing the exercises
which follow:
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Pigure 2-19*

Cori di Didone« 1, measures l -4--Luigi Nono*
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PROJECT 55:

Devise other exercises of this nature

using groupings of more than five notes.

Examine

scores of contemporary composers for examples of rests
in asymmetrical groups.

Ionisation by Edgard Varese

will provide such examples.

In all of the examples presented so far, the number
of notes and rests has been the same as the superscript
number.

If, for example, the superscript was five, the

group contained either five notes or notes and rests which
together totaled five.

JOT Figure 2-20.

J7J72

Typical groups of five notes and rest.

Different note values, however, can be combined within an
asymmetrical grouping as readily as in a "normal" measure.
In Figure 2-21 note the variety of possibilities available
within a five-note group.
Rests can be substituted for notes at any point in
these examples.

The second line of Figure 2-21 might have

been written as Figure 2-22.
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Figure 2-21.
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Possible combinations of notes in quintuple
groupings.
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Figure 2-22.
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Line two of Figure 2-21 using rests and
notes.

The kind of note which is the basis for an asymmet
ric division of a beat is not always obvious, but it must
always be identified.

Notice that few sixteenth notes

appear in Figure 2-^19 despite the fact that most of the
groups are based upon division into sixteenth notes.

The

examples in Figure 2-23 are typical of the groups found in
Figure 2-19.
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in sixteenths:

Figure 2-23.
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Uneven groupings and equivalents in even
durations.

PROJECT 56:

Analyze at least three of the asymmetric

groupings in Figure 2-19 by showing their equivalent
in sixteenths.

PROJECT 57s

Using seven and nine-note groupings, write

six or more exercises using a variety of note values
and rests within the asymmetric groupings.

As usual,

perform each exercise.

Asymmetric Groupings in More Than One Part
In music for more than one voice or part, an
asymmetrical group will often be played against another
rhythm.

The simplest and most familiar instance of this

is the rather common three against two rhythm.

A con

temporary and uncommonly complex example may be seen in
Figure 2-25.

48

n
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3
%

Figure 2-24.

Three against two.

Calculating exactly where each note in Figure 2-25
falls in relation to the other notes becomes extremely
complicated.

Notice, however, that each asymmetric group

begins with the pulse, or "on the beat."

Bach player needs

only to stay with the main accents and to play his group
ings evenly for the whole structure to fall into place.
Keyboard performers, percussionists, and conductors
must often be concerned with more than one rhythm at a
time.

They must therefore know exactly how the notes fit

together.

The arithmetic required to do so is quite simple

if the procedure indicated below is followed.
1.

Multiply together the number of subdivisions in
each grouping to find a "common denominator."

[583|Tf'in;if> giusto
= J} ^ lfiS-*
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Figure 2-25*

J2

String Quartet No. 2, fourth movement,
measures 588-593--Elliot Carter.
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3 x 2 = 6

/

(2>

Figure 2-26.

Finding common denominator for three
against two.

Separate the beat into the number of fractional
parts which results.

The number of such parts

given each note is the number by which it was mul
tiplied to arrive at the common denominator.
Stated otherwise: the number of fractions of the
beat given each note in one grouping is the number
of subdivisions (or notes) in the other group.
In Figure 2-26 each note in the triplet receives
two sixths of the beat.

Each note in the duplet

receives three sixths of the beat.
Chart the notes against the fractions of the beat
to see where each note falls.

3

Figure 2-27.

Analysis of three against two.
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Observe the procedure once more as it is applied
another combination, five against three.
1.

S—

N
*

5 x 3 = 15

LL-T

/

3

/

Figure 2-28.
2.

Five against three.

Each note in the group of five will receive three
fifteenths of the beat.

Each note in the group of

three will receive five fifteenths of the beat.
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Figure 2-29.
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Analysis of five against three.

15
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PROJECTS 58-6O:

Apply the procedure just outlined to

the following combinations of groupings.

The solutions

given will show only step three.
58

LLT

3
59

5
JTTTj
LJ
60

7

It is not practical or even possible to study or
practice all of the staggering number of combinations which
could exist.

The average musician should, however, be

familiar with a few of the more common combinations.
Projects 6l-66 are designed to develop this familiarity.
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PROJECTS 6l-66;

After determining the way in which the

notes will combine) practice the exercises in two ways:
1.

Play and sing them as duets with one performer
on each part.

2.

Exchange parts.

Perform them individually.
one of the rhythms»

Each hand may tap

The two groupings may be

differentiated more easily if each hand holds
a different object or taps upon a different
surface.

Two different pitches on a piano may

also be used.

Be able to exchange hands.
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Mastery of the exercises in Projects 63-66 will
probably require considerable practice.

Go on to the

next section of the text while continuing regular work
on these exercises.
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Asymmetric groups or symmetrical groups which do
not fit the normal division of a pulse are sometimes
notated as proportions.

In the examples which follow, the

first number is equivalent to the number of divisions in
the asymmetrical group.

The second number is the number of

notes of the same kind which would normally occupy that
space.

I

*4

1

?]»f|r r f p ^
Figure 2-30.

The Visitation, Act I, Scene II, measure
423--6unther Schuller.

Figure 2-31 •

The Visitation. Act I, Scene II, measure
324t--Gunther Schuller.

Figure 2-32.

The Visitation, Act II, Scene I, measure
103--6iinther Schuller.

Additional explanation of this kind of notation is given
in the examples in Figure 2-33*

5J 4

5m

fimt o f 4

means

means

Figure 2-33*

Explanation of proportions in notating
asymmetrical groups.

Notation of an ordinary triplet is shown below:

JTJ
1

Figure 2-34.

3:2

1

A triplet written as a proportion,

PROJECT 67s

Using the type of notation just illus

trated, rewrite one measure from Project 66.

58
Asymmetric Metera
As the previous section demonstrated, any number of
notes may be grouped together and assigned a certain por
tion of a measure.

Similarly, any number of pulses may be

grouped together and considered a measure.
tures such as

5

5

g*

7

4*

9

k*

anC *

11

Meter signama Y

8

used.

Their use is not limited to contemporary music, but com
posers of the past few decades have used them more fre
quently than had their predecessors.

Composers seeking new

means for expressing their ideas often turn away from the
triple and duple meters which most listeners find so
completely predictable.
As the student is well aware, the first beat
(pulse) of each measure is considered to be emphasized or
accented.

Secondary accents are also heard or implied in

measures having more than three beats.

These accents are

usually thought of as subdividing measures into equal
parts.
When the measure cannot be divided symmetrically,
the secondary accent falls either on the beat before or the
beat after the mid-point in the measure.
example, can have the effect of

2

3

^ meter, for
3

^ + £ or £ +

2

4

I

12 3 4
I

12 3 4 5 6

I J.
123456789
Figure 2-35*

Placement of secondary accents.

>
/
|i 2 3 4 5
Figure 2-36*

PROJECT 68:

>

I

I 1 2 3 4 5

Secondary accents in ^ meter

Examine and play the example given and

determine the arrangement of the subdivisions of each
measure.

60
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Figure 2-37»

"Bulgarian Rhythm (2)" from Mikrokosmos,
Volume IV--Bela Bartok.

^ meter presents an interesting example of a meter
which can be divided evenly into groups of three but which
can also be treated as an asymmetrical meter ( 8 + g or
C
l±
g + g) • •'•n the example which follows the division used by
Bartok is made obvious by the notation.

Molfo a/lc^ro, Ji 1S4
£S
msrcabo

1

7
jjj =

Figure 2-38.

"Major and Minor" from Mikrokosmos« Volume
IV, measures l-3--Bela Bartok.

6i
Q
Even g meter, which appears to be merely a subdivided 4

can be divided in a variety of ways.

The

measure which follows is a continuation of the music in
Figure 2-38.

Note that Bartok has used dotted lines to

indicate the subdivisions of this measure.

i t

"'I
Figure 2-39•

N
T1

'Major and Minor" from Mikrokosmos, Volume
IV, measure 5--Bela Bartok.

At times composers use meter signatures which state
in advance the subdivisions of the measures which follow.
In the Halsey Stevens example (Figure 2-40), the meter
o
signature could have been written as °.
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Three Pieces for Bassoon and Piano, III,
measure 18--Halsey Stevens.
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In asymmetric meters the subdivision need not
rotnain the same in each measure*
alternates between

2
8

+

3
8

an( *

3
8

In the example below it
+

2
8*

Alkgro Sioeoso

i

ISE
- 6 ff 77 JL
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1
1
' JLFLT
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J

Figure 2-4l.

Caprlccio. measures l-4--Samuel Adler.

PROJECTS 69-71:

Divide the notes given into measures

and indicate, the probable meter for each example.

The

meter in each case is asymmetric.

69

J JJJ J J

0

J. J J3J J1J.JJ33 JJJ J'

70

J 1 J .

JJ. JIJ^

{

i

71

J. J. J. J •. J.J JJJ JJ J JJJJ. J. JJJJJ
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PROJECT 72:

In each of the meters given fill three

different measures with notes.
and

.

The meters are 1.
8* V
Perform these measures and those in Projects

69-70.

At this point it is necessary to interrupt the
discussion of meter to inquire into contemporary practices
in writing meter signatures.
The traditional placement of meter signatures has
often been retained by contemporary composers.

Both

numbers appear in each staff and do not extend outside it.

RY
Figure 2-k2.

•[

Traditional placement of meter signatures.

Use of large numbers extending far beyond one staff
makes the signature easier to read at a glance.

This is

especially useful in conductor's scores and in compositions
which change meter frequently.

Both of these conditions

are present in Figure 2-^3 •
Small signatures are sometimes written above or
between the staves where they can be seen more clearly.
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Figure 2-43.

Variations« Op. 30* for orchestra, measures
140-153—-Anton Vebern*
'
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Figure 2-44.
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Capriccio, measure 1—Samuel Adler,

The lower number in a meter signature may be
replaced by the note for which it stands.

3 :3

r

Figure 2-45.

4

s

r

Meter signature using numbers and notes

Carl Orff uses this type of signature frequently. In the
2 '
3
Catulli Carmina may be found jo- a n « p- • Neither of these
can be translated directly into strictly numerical form
because no number exists which stands for a dotted half
note.

By applying the signature, one can see how it

derives from a strictly numerical signature.

j.j.

Figure 2 - 4 6 .

......

Use of a meter signature with a dotted note
as the unit of pulse.
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Without changing the sound of these measures, the meter
signature could be changed to show the quarter note as the
unit of pulse.

3

j.

J.

Figure 2-47*

JJJ J J J

Thus:

« r r
§ > 6 . 2

The measures from Figure 2-46 but with the
quarter note as unit of pulse.

In 3 a measure can contain three dotted half notes
P
or nine quarter notes.

3. J. J. J.
Figure 2 -48.

JJJJJJJJJ

|• f

• j}.

Further use of dotted notes as units of
pulse.

When reading a purely numerical meter signature one assumes
that at a rapid tempo ^ indicates two beats per measure and
Q
£ indicates three.

Orff's signatures,

2
3
p. and^, indicate

more accurately the meter which he intended because they do
not depend upon tempo for correct interpretation.
Changing Meter
Certain types of musical ideas are not suited to
metrical patterns which remain constant measure after

67
measure.

If a composer is not otherwise thinking in

eighteenth or nineteenth century terms, he may not be
thinking in terms of an accent on every second, fifth,
seventh, or any other beat.

He will therefore make his

meters change as often as the pattern of stressed and
unstressed notes changes.

PROJECT 73 :

Play Figure 2-49 on the piano.

Non-

pianists can at least play the right hand or even the
top note while someone else plays the other parts.
Although this example has value when played or sung as
a rhythm drill, one should play it on the piano in
order to hear the logic of the rhythm when combined
with melody and harmony.

To insure rhythmic accuracy,

use the eighth note as the unit of pulse.
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Figure 2-49.

"Change of Time," from Mikrokoamos, Volume V,
measures 1-8—Bela Bartok.

Bartok's pattern of meters,
times consecutively.

4 4 8 8'

a PP ears

fi ve

The first two appearances are shown

above.
When the meters change within a consistent overall
pattern, all of the signatures may be presented at the
beginning of the composition.
illustrate this practice:

Two works by Anis Fuleihan

69
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Figure 2-50.
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P

'Madrigal," from Fifteen Short Pieces for the
Piano, measures l-k—Anis Fuleihan.

5 IKRN

H-

Figure 2-51*

"Canon," from Fifteen Short Pieces for the
Piano, measures l-2--Anis Fuleihan.

PROJECT 74:

In place of the meter signature in

'^Madrigal" another composer might have chosen

1O

0 .
o
List some of the advantages and disadvantages of doing

so.

70
In many compositions in which meter changes are
frequent, no repeating pattern can be discerned .<)

As an

example, each measure in Klavierstiicke II by Karlheinz
Stockhausen is listed in Figure 2-52.

IIMM NM&IUIITM
IUI&&A 11!II
Figure 2-52.

Meter signatures used in Klavierstiicke II-Karlheinz Stockhausen.

Figure 2-43 should be re-examined as an example of
a composition in which the meter changes with almost every
measure.
The student has probably deduced that the pulse
usually remains constant when the number of beats in the
measure changes.

This fact is illustrated in Figure 2-53*
Absence of Meter

A number of composers, faced with the necessity of
writing a new meter signature in each measure, have simply
done away with signatures.

In Figure 2-5^ each measure con

tains as many beats as the composer needs, but the performer
does not receive advance notice of the number of beats which
will follow.

This is most practical in solo music where the
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j j j j

j j j

sounds like:

j

j j j j j j

j

and not like:

i

j j j j

j

j i

or:
I

1*

I

| j j j j

Figure 2-53•

j j j

Correct relationship between pulses when
meter changes.
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Figure 2-54.

Allegro Glocoso, measures l-6--Leo Kraft

performer needs only to maintain a steady pulse and to play
the notes as they come.

In ensemble music, the absence of

meter signatures may be a handicap.

Bar lines and meter

signatures provide reference points which help players to
stay together.

They also help performers following a

conductor to understand what his gestures mean.
As was demonstrated early in this chapter, some
composers have attempted to eliminate all feeling of pulse
and metric accent.

The presence of bar lines, even when

they come at irregular intervals, suggests metric accent.
By eliminating bar lines these associations are avoided.
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Figure 2-55*

Music without bar lines

A slightly different approach from that in Figure
2-55 is taken by George Perle.

In the Six Preludes! Opus

20B, he writes what is essentially unbarred music with
bar lines used only at the ends of sections or phrase
groups.

These groups may be as short as ten beats or as

long as fifty beats.
A musician who has grown up with bar lines and meter
signatures may feel disoriented when faced with unbarred
music, particularly if the rhythms are complex.

Recognizing

this, Luciano Berio, in Circles (Figure 2-3), has provided
short vertical lines which provide reference points without
having the strong psychological effect of full bar lines.

7k
PROJECTS 75-77'

Performance of the following exercises

should help the student feel more at home with unbarred
music.

They are written to be played on three black

keys on a piano, but the student may substitute any
three pitches and any instrument*

These exercises may

also be sung with or without pitch or performed on a
percussion instrument.

Either the quarter or the

eighth note can serve as the unit of pulse.
75
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Accent Against Meter
When the pattern of stressed and unstressed pulses
changes, many contemporary composers change the meter.
From the standpoint of the performer, however, there are
advantages to keeping the written notes fairly constant

75
even when the placement of accented beats conflicts with
the placement of bar lines. Bach measure contains the same
number of beats, and the player has one less variable with
which to contend.
Perhaps the most frequently quoted example of
accent conflicting with the placement of bar lines occurs in
the "Dance of the Adolescents," from Stravinsky's Rite of
Spring.

Figure 2-56 shows eight measures of the music with

bar lines placed by the composer.

Figure 2-57 shows the

same passage but with bar lines and meter altered to fit
the accents.

i i iifri H i

Figure 2-56.

£

E

"Dance of the Adolescents," from Rite of
Spring--Igor Stravinsky.
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Figure 2-57•

"Dance of tho Adolescents," from Rite of
Spring--Igor Stravinsky -- Bar lines and meter
signatures adapted to the accents.

In some music two or more patterns of accentuation
may be taking place simultaneously.
must then conflict with the meter.

At least one of them
In Figure 2-58 the

meter conflicts with the right hand which could be written
as it appears in Figure 2-59In the first Prelude of the set which constitutes
Opus 38, Creston uses an even greater variety of patterns.
Figure 2-60 contains two measures of this Prelude as
notated by the composer.

77
Tail itime

ILL
Figure 2-58.

Prelude No. 3« Opus 38* measures l-3--Paul
Creaton.

/

1*~~

Figure 2-59•

Prelude No. 3« Opus 38, measures l-3--Paul
Creston -- Right hand only with meter altered
to fit the accentuation and phrasing.

m

Figure 2-60.

P"

&

Prelude No. 1, Opus 38, measures l-2--Paul
Creston.
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Figure 2 - 6 l .

Prelude No. 1, Opus 3 8 , measures l-2--Paul
Creston -- Meters adjusted to fit the
accentuation and phrasing.

Summary
The contemporary rhythmic practices described in
Chapter 2 fit into three categories:
1.

Absence of a feeling of pulse or of recognizable
rhythmic patterns.

2.

Rhythmic and metric patterns marked by absence of
symmetry.

3.

Frequent changes in metric and rhythmic organiza
tion.

These characteristics may exist independently of each other.
A given composition may possess one, two, or all three of
them.
The skill necessary to perform asymmetric rhythmic
patterns accurately, particularly when they are combined

with other patterns, can be acquired with a reasonable
amount of practice.

CHAPTER 3
SERIAL ORGANIZATION OF PITCH
Background Information
The Chromatic Scale
Within the system of pitch organization commonly
used in Western music, there are twelve possible "pitch
classes."

The term pitch class is used to describe a

specific pitch, all of its octaves, and all of its enhar
monic spellings (different letter names which describe the
same tone).

Thus, one pitch class would consist of all

possible C's, B »s, and D ' a (D double flats). Another
#
b
would consist of all C •s and D ( s. The twelve pitch
classes arranged in ascending or descending order consti
tute what is known as a chromatic scale.

As can be seen

in Figure 3-1, the notes in a given pitch class may some
times be written as sharps and sometimes as flats.

In the

type of writing discussed in this chapter, they may be
written either way.

Figure 3-1 •

A

chromatic scale.
80

PROJECT 78:

Play a chromatic scale starting anywhere

on the piano.

Try singing the chromatic scale,

checking the first and last notes on the piano.

Some

practice may be needed before the student can sing a
chromatic scale accurately.
Intervals
Distances in time and space are described in terms
of spaces between events or objects.

To say that "The

restaurant is two miles away," means that the distance
between the speaker and the restaurant is two miles.

To

say that "The concert will be given in two weeks" means
that the interval between the present time and the time
when the concert takes place is two weeks.
In music distances between pitches are also
referred to as intervals.

The smallest interval in the

twelve-tone system is the distance from one pitch class to
the next pitch class in the chromatic scale.

This interval

is called a half step, or semitone.

PROJECT 79:

Explore the half steps on a keyboard

instrument.

Notice that they usually involve a white
j|
|1
.
key and the adjacent black key (C-C , C -D, etc.).
Notice also that half steps are present between adjacent
white keys at two places, E-F and B-C.

There are no

pairs of black keys which form half steps.
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PROJECT 80:

In dictionaries and music reference books

find definitions for the term "half step."

PROJECT 8l:

Construct a definition of the chromatic

scale in terms of half steps.

Combining two half steps produces an interval which
is known, logically enough, as a whole step.

On a keyboard,

tones separated by the interval of a whole step will always
g
have one key between them. Examples include C-D, B-C , and
C *-D

PROJECT 82:

Indicate the letter name of the note which

is a whole step above these notes:
(1) F*, (2) E b , (3) A, () E.

PROJECT 83:

Indicate the letter name of the note which

is a whole step below these notes:
(1) C, ( 2 ) A b , ( 3 ) F*, (k) A.

For the present, larger intervals will be considered
as groups of half steps.
first.

The lower pitch will be named

C-E would be four half steps; C-F, five half steps;

and C-G, seven half steps.

83
PROJECT 84:

Indicate the number of half steps between

the pitches in each interval.

The lower pitch is given

first.
(1) B b -G, (2) F#-A, (3) C-B\ (4) D-A\ (5) C *-A.

PROJECT 85:

Name the notes which fit the following

specifications:
(1) Ten half steps above E .
(2) Four half steps above F .
. .
b
( 3 ) Six half steps above B .
(4) Eight half steps below F.
(5) Three half steps below C
(6) Four half steps below E^.

PROJECT 86:
by ear.

Practice identifying whole and half steps

Take turns playing and listening to these

intervals with other students.

Practice singing half

and whole steps from any starting note.

Check each

interval for accuracy by playing it on an instrument.

The Series
For use in studying the organization of pitches, in
a musical composition, a series of five pitch classes has
been selected.

This series is designed to leave one with

little feeling of key, or tonality.

No single tone in this

series is more important than any other.

The last tone

Qk
should not leave the listener with a feeling of security at
having reached the end.

Many contemporary composers use

pitch material of this kind, but they rarely limit them
selves to just five pitch classes.

Music which possesses

the characteristics mentioned above is popularly referred
to as "atonal."
The five pitch classes selected for this series are
C, E, E \

G\

and D.

if

Figure 3-2.
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The series which will be used in this chapter.

In order to use these pitches effectively in later
assignments it will be necessary to be able to sing, play,
and recognize them.

Careful attention to Project 87 is

recommended.

PROJECT 871
times.

Listen to the series in Figure 3-2 several

Be able to identify any one of the five pitches

by letter name when it is played by someone else.

PROJECT 88:

Sing the five pitches, checking with the

piano frequently.

When they have been mastered in the

85
order given, sing them in random orders such as
1-5-3-^-2, 2-4-5-1-3, etc.

How Tones Are Manipulated Melodically
If a number of pitches are sounded one after
another, the result is known as melody.

The five-tone

series given above is, broadly speaking, a melody; but even
the simplest melody is usually more than five notes long.
The five pitches must be manipulated in various ways in
order to provide material for an extended melody.

On the

pages which follow, each of these ways will be discussed.
Repetition
One of the more obvious means of obtaining more
melodic material is repetition.

The whole series may be

repeated (not very interesting) or individual pitches in
the series may be repeated.

PROJECT 89:

Replacing the order numbers with the

corresponding pitches from the row in Figure 3-2, write
the following pattern in pitch notation using quarter
notes.

2233

kkk$

5512

2334

5512

One of the "rules" followed by the first composers
who attempted to write music based upon a tone row was that

any tone in the series could be repeated before going on to
the next tone.

The order of the series, however, was to be

followed strictly.

Once left, a tone could not be repeated

until all the other tones in the series had been heard.

PROJECT 90:

Write two or three short melodies using

repetition according to the rule just mentioned.
the pitches in the five-tone series.
notes.

Use

Use only quarter

Be able to sing the melodies.

Refer to the

sample in the "Solutions" section only after attempting
to complete the written part of this project.

Music which is based upon a pre-planned series of
pitches is said to be serial music.

Although serialism was

developed as a means of writing atonal music, not all
serial music is atonal.

Neither is all atonal music

serial.
If a piece of serial music violates the rule con
cerning repetition out of order and returns frequently to
one particular pitch, that pitch will usually emerge as a
tonal center.

Figure 3-3 is an example of such a situa

tion.
In traditional tonal music (see Chapter 7) the
feeling of tonality is often emphasized by frequent repeti
tion of the tonic and of tones closely related to it.
tonic is the key center or home tone.)

(The

The intent is just
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A melody built from the five-tone row but
using irregular repetition of the first tone

the opposite of the intent in atonal music.

In the

familiar Christmas carol shown below, G is the tonic.
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Figure 3-^»

PROJECT 91 •'

J

N p

Good King Wenceslas--Piae Cantiones, 1582.

Answer the following questions about the

music in Figure 3-^s
(l) How many notes are contained in the example,
including repeated notes?

(2) How many different pitch classes are used?
(3) What percentage of the notes played are G's?

Rhythm
Closely related to repetition as a means of
manipulating pitch material is the use of rhythmic variety.
When repeated notes are tied together, rhythmic variety
results automatically.

Tying of the repeated notes in

Figure 3-3 results in the examples in Figures 3-5 and 3-6.

iSJFigure 3-5•

1J

U

J.I

Melody with repeated notes tied together.

1

Figure 3-6.

PROJECT 92:

J

Ties replaced with equivalent notes.

Tie together the repeated notes in one of

the melodies written for Project 90.

Rewrite the

melody, replacing the groups of tied notes with single
notes of equivalent duration.
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PROJECT 93:

Using the row according to the single rule

stated so far, write a melody with a variety of inter
esting rhythms and repeated notes.

Experiment with a

variety of rhythms to determine their effect upon the
mood created by the music.

Apply some of the rhythmic

practices discussed in Chapter 1.

Be able to sing or

play the melody.

The melodic fragments which follow are excerpts
from the first violin part to the song, ". . . Do not go
gentle ..." from In Memoriam Dylan Thomas by Stravinsky.
This work is based upon a five-tone row.

Observe the

effect of varied rhythms on repetitions of the same series
(Figure 3-7)•
Octave Displacement
An octave is the interval between a given pitch and
the next higher or lower pitch having the same letter name.
It consists of twelve half steps, or six whole steps.
In serial music the composition is made from a
series of pitch classes.

Since each pitch class contains

all possible octaves at which a note could appear, any tone
in the series may be "displaced 11 to an octave other than
that at which it originally appeared.
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Measures 1-2

Measures 10-12

E^P

Ji

Measures 19-20

>F
1
•F MG
Measure 21

3T

f

MLJ

Measures 28-29
Figure 3-7•

"• • • Do not go gentle ..." from In
Memoriam Dylan Thomas, excerpts from first
violin part--Igor Stravinsky.
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Original row or series

K7

—

i-n
i
3

K

H
1

With notes 1, 3» and 5 displaced

-7
-d

»

1

bsWith notes 2, 3, and k displaced
Figure 3-8.

Examples of octave displacement in the row.

PROJECT $k:

Using the same five-tone row, play other

arrangements of displaced and undisplaced tones noting
their effect upon the sound.

Even more variety is provided by displacing re
peated tones to various octaves.
Octave displacement greatly expands the expressive
possibilities of a series.

If the original series consists

mainly of stepwise intervals (conjunct motion), it can be
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Figure 3-9*
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Displacement of repeated tones.

transformed into a series of skips (disjunct motion) by the
displacement of a few tones.

PROJECT 95'

Change the conjunct motion of the first

five tones of a chromatic scale into a disjunct melody
by means of octave displacement.

The solutions given

are only samples.

The melodic contours of some contemporary melodies
are far more jagged than the traditional meaning of the
term "disjunct" implies.

Skips of two or three octaves are

common in the work of certain Composers.
example of this sort of writing.

Figure 3~10 is an

Similar, though a little

less extreme t examples may be examined in Figures 2-3 and
2-kk.

PROJECT 96:

Using the usual five-tone row (Figure 3-2),

construct an extremely jagged melody about ten notes in
length.

A reminder: play all written assignments.
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Figure 3-10.
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Klavierstucke IV, measure 22—Karlheinz
Stockhausen.

The student will enjoy investigating the effects
of octave displacement upon tonal f non-serial music.

The

example which follows is reduced from the orchestral score

m

S
Figure 3-11.
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Greeting Prelude for the 80th Birthday of
Pierre Monteux, measures l-3--Igor Stravinsky,

PROJECT 97s

Using octave displacement change as much

as possible the effect of this familiar melody.
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Figure 3-12.

PROJECT 98:

On Top of Old Smoky--American Folk Song.

Combine the three means of manipulating

pitches explored in this chapter and write a solo for
an instrument other than the piano.
pitch classes given in Figure 3-2.

Use the five
The available means

are:
(1) Repetition of pitches
(2) Rhythmic variety

( 3 ) Octave displacement.
Transposition
Earlier in this chapter a melody was loosely

S?'

defined as a number of pitches sounded one after another.
The distance between each pair of pitches in the melody can
be measured as an interval.

A melody could therefore be

defined as a series of intervals sounded consecutively.
The series of five tones which has been used in
previous assignments and examples might be expressed as:

95
Four half steps upward
One half step downward
Three half steps upward
Four half steps downward

i
Figure 3-13*
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Interval content of the five-tone row.

This series of intervals could remain the same regardless of
the pitch on which it started.

The process of moving the

series to a set of pitches other than those on which it was
given is called transposition.
Figure 3-1^ shows two transpositions of the series.
Notice that the intervals remain as in the original.
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Figure 3-l^»

PROJECT 99:
C £ and on A.
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Transpositions of the row.

Write this same series starting on D

or

Play the transposed rows, checking their

accuracy first by ear.
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Another excerpt from the Stravinsky work cited in
Figure 3-7 provides an example of a five-tone series and
its transpositions.

Vln.l

VKL

Measures 1-3

—HI
Measures 7-8
Figure 3-15.

• • Do not go gentle ..." from In
Memoriam Dylan Thomas--Igor Stravinsky.

PROJECT 100:

Check the intervals in Figure 3-15 to

prove that the transpositions are exact.

Play each

of them in even quarter note rhythm to compare them by
ear.

Since the chromatic scale consists of twelve dif
ferent pitches, a given melody can appear in eleven
different transpositions.
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Transposition is not a new compositional technique.
It was an essential factor in the music of the baroque,
classical, and romantic periods.

A typical example from

the classical period is seen below:

Measures 1-k

1 r f ^ i f rr r

^ ^

ry

Measures k2-k3
Figure 3-16.

Sonata in C Major, K. 5^5> for piano, first
movement--Wolfgang Amadeus Mozart.

PROJECT 101:

The student is undoubtedly studying music

for performance which contains examples of transposi
tion.

List at least four such examples and check them

with an instructor or a more advanced student.

PROJECT 102:

The techniques now available to the

student make possible the construction of a rather
sophisticated serial melody.

Write an instrumental

solo based upon the now familiar series of five pitch

98
classes.

Add transposition to the list of techniques

tabulated in Project 98*
Range and Timbre
The term "octave displacement" has been used to
describe the moving of an individual note into a different
octave within the same pitch class.

If all of the notes in

a series are displaced equally, the result is simply the
same melody in a different range.

t
11

s
Figure 3-17.

A melody in three different ranges

Use of changes in range has been a common feature
in the music of many composers in many ages.
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Measures 23^-237
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Measures 2 k 2 - 2 k 5
Figure 3-18.

Sonata, Opus 31. No. 1, for piano, first
movement—Ludwig van Beethoven.
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The word timbre describes another means of obtain
ing variety.

It is usually understood to be synonymous

with tone quality.

The pronunciation of timbre creates

considerable confusion because it is a French word.

An
»
6
approximate English equivalent might be spelled tan br.

The student is advised to consult a dictionary for the exact
pronunciation.
When a melody or an individual pitch is played on
different instruments or groups of instruments, it sounds
different.

Playing identical pitches, a trumpet and a

violin sound different from each other.

The sound of both

of them playing together differs from the individual sound
of either.
PROJECT 103:

If a composer is writing for flute, oboe,

and clarinet, how many timbres are available on a given
pitch?

List them.

Imagine the number of possible timbres available
from a symphony orchestra, band, or other large ensemble.
It should be obvious to the student from the music with
which he is familiar that composers have long relied upon
variety of timbre to make their music more interesting.
The same musical material may be assigned to different
instruments or voices each time it appears.
6. Webster's New International Dictionary of the
English Language, Second Edition« Unabridged (Springfield %
Mass.: G. & C. Merriam Company, i960).
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An extreme approach to this use of varied timbres
can be seen in the Webern Variations (Figure 2-43)•

Nearly

every other note is a different timbre, a different "dab"
of tone color.

Each instrument plays only a fragment of

the melodic material.

Use of tone color in this manner is

frequently called "pointillism" after the term used for a .
style of painting which flourished briefly in the late
nineteenth century.

Seurat, the leading pointillist, and

his followers formed their pictures from hundreds of
individual dabs with the brush.
Changes in timbre often occur in conjunction with
changes in range or with octave displacement.

A change

from flute timbre to tuba timbre, for example, necessitates
a change in range; these two instruments cannot play in the
same octave.

PROJECT 104:

Select at least five different pitched

sound sources which are not usually considered musical
instruments.

Possibilities include such items as

tuned drinking glasses, soft drink bottles which are
blown over like flutes, pots and pans struck with soft
mallets or pencils, and children's stuffed animals
which squeak when squeezed.

The pitches of these sound

sources will form a series from which a '•melody" is to
be composed.

Devise a means of notating this
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composition so that it can be played by as many
performers as necessary.

PROJECT 105 (May be considered as an alternate to
Project 104)i

Select three instruments from those

played by class members and arrange one of the solo
compositions from Projects 98 or 102 for these instru
ments.

Take advantage of all the individual and

combined tone colors available, but do not add to the
pitch-class material of the original composition.

Find

out from the players the ranges of their instruments
and the transpositions required in writing for them.
Be sure that the music is performed; this assignment
is of value only if the student hears his writing
transformed into sound.

Altered Forms of the Series
Throughout the manipulations performed upon it so
far, the five-tone series has remained basically the same:
a set of five pitch classes presented in a prescribed
order.

More varied pitch material can be obtained from

this same row by the performance of certain fundamental
operations upon the pitch classes themselves.
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Retrograde
The simplest operation to perforin upon a row is to
reverse the order of the pitch classes.
play it backward.
motion.

Simply write or

Backward motion is called retrograde

When reversed, the row is said to be in its

retrograde form.

In most analyses of serial compositions

the original and retrograde forms of the row are labeled
0 and R.

1 :
R:

^
A

,

1
g

Figure 3-19•

H

0 and R forms of the row.

Retrograde motion is less common in tonal music
than in atonal.

Performing and notating a few familiar

melodies in retrograde should demonstrate the reason for
this.

Tonal melodies have a feeling of direction which

results partly from motion toward or away from a tonal
center.

Reversing the direction of this motion damages the

logic of the melodic progression.
Inversion
To invert something is to turn it upside down.
Notes cannot be inverted, but intervals can.

A tone row is
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a series of intervals.

The process of inverting the usual

five-tone row is illustrated in Figure 3-20.

Original

Inversion

C-E, k half steps upward

k half steps downward, C-A

E-E^J 1 half step downward

1 half step upward, Ab-A

B b -G b , 3 half steps upward

3 half steps downward, A-F

G b -D, k half steps downward

k half steps upward,

F "- B '*

I
Figure 3-20.

Inverting a tone row.

The inverted form of a row is often indicated by
the letter I.

PROJECT 106:

Invert each of the given melodies using

the same starting note as is used in the 0 form.
intervals carefully.

These melodies are provided purely

for practice and are of limited musical value.
1

Count the

9» 1*"

'j..

I
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ko.

i
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»H

B 0

ft-©-

TJOH'

Retrograde Inversion
Performing two operations on the row simultaneously
results in the retrograde inversion (RI) of the original
row.

Expressed otherwise, this is the original series

written backward and upside-down.

In Figure 3-21 the row

is written an octave higher than in previous examples but
is otherwise unchanged.
0:

JU 1 D
I:

in:

Figure 3-21.

RI:

M

EILI

Three forms of the row.
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PROJECT 107:

Notate the retrograde inversion of the

following melodies:
1

A row, or series, of pitch classes may exist in
four forms: original, retrograde, inverted, and inverted
retrograde.

Each of these can start on any of the pitches

of the chromatic scale.

Four multiplied by twelve yields

forty-eight possible sets of pitches from a single row.
When studying a serial composition it is important to
remember that the row may appear in a different transposi
tion each time it is stated.

It is also well to remember

that the R, I, and RI forms may each appear in a different
transposition from the 0 form.

In writing music based upon

a series, a composer is interested in obtaining maximum
variety and interest from a limited amount of pitch
material.

Transpositions, rhythmic variety, and octave

displacement make analysis of serial music more difficult;
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but a composer does not write for the convenience of those
who dissect his music.

PROJECT 108:

The Stravinsky composition, In Memoriam

Dylan Thomas, which has been referred to in previous
examples, is unusual in that the row forms are labeled
by the composer in the "Dirge Canons" which begin the
work.

Obtain a copy of the score from a library and

study the row in its four forms.

Notice particularly

any transpositions which may have been used.

If the

score cannot be obtained, refer to Figure 5-16 for an
excerpt from this work.

PROJECT 109!

Write a short composition for one instru

ment using the row in its 0, R, I, and RI forms without
transposition.

Use rhythms which do not emphasize the

beginning and ending of each row.

Perform the music and

sing it if at all feasible.

PROJECT 110:

Write another composition in which each

appearance of a row form is in a different transposi
tion.

Make use of all the means for manipulating

pitches which have been studied.
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Rotation
The four row forms with which the student has been
working were the basis for the "classical" serialism which
grew out of the work of Arnold Schoenberg.

Mid-twentieth

century composers have also used a technique known as
rotation.

If the row is thought of as a closed circle it

may be rotated so that each note takes a turn as the
starting note.

©
Figure J - 2 2 .

©
Rotation.

The five-tone row can be rotated four times.
row forms which will result are shown in Figure 3-23•
I, R, and RI forms may also be rotated.
same as that for the 0 form.

The
The

The process is the
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^

:5=®:
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5
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5

75"

-©-

5

2

•©"

*

5
Figure 3-23*

The five-tone row and its rotated forms.

PROJECT 111:

How many different series are possible

from the 0, 1, R, and R1 forms of a five tone row if
all rotations are counted?

PROJECT 112:

If the series contains eight pitch classes

instead of five, how many series are possible from the
0, I, R, and RI forms and all of their rotations?

109
Permutation
The operations performed upon the row thus far have
left intact the order in which the members of the series
appear.

Tone number three, for example, has always come

between two and four.

Composers writing serial music, how

ever, often break the "rule" which requires that the order
be maintained.

They may repeat a few pitches out of order,

or they may cause some of the notes in the row to change
places.

The latter process results in a new order of pitch

classes which may be called a permutation of the old order.
Permutations can be made systematically by a number
of methods.

A simple one is to select every second order

number from the original row.

%/

/

*/

^

/

1 2 3 4 5 1 2 3 4 5

Figure 3-2%.

Alternate number permutation.

The result, 1 3 5 2 4, is a row of numbers which is differ
ent from any form of the original row.

This can be proved

by playing both.
Selecting every third or every fourth member of the
original row provides two more permutations (Figure 3-25)•
The original order and all permutations starting
with tone 1 are tabulated in Figure 3-26.
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Figure 3-25•

Additional permutations.

1 2 3 ^ 5
1 3 5 2 4
1 4 2 5 3
15 4 3 2
Figure 3-26.

Permutations starting with tone 1.

More permutations can be formed by using other
members of the row as starting points.

Those based upon

the second tone in the row are shown in Figure 3-27 and
tabulated in Figure 3-28.

O
Figure 3-27•

o

O

O

o

Derivation of permutations starting with tone

2.

Ill
2 3 4 5 1

2 4 13 5
2 5 3 1 4
2 15 4 3
Figure 3-28.

PROJECT 113 5

Permutations starting with tone 2.

By the process used to find other

permutations, find and list the permutations of the row
which start with tone 3«

Notice that these permuta

tions are nothing more than rotated forms of the row
and of permutations which appeared on the preceding
page.

There are other means of discovering permutations
of a row.

It is not necessary at this time to discover all

of the possible permutations of a five-tone row.

The

student may be surprised to learn that five tones may be
permutated or rearranged to form a total of 120 different
rows.
Some contemporary composers have been known to use
actual tables of permutations as part of the process of
composition.

The listener is never aware of this.

Because

the order of the pitches is changed, it is almost impos
sible to hear a relationship between the original row and
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its permutations.

Permutation is, in effect, a systematic

means of producing new series.
Summary
Throughout Chapter J a row, or series, of five
pitches has provided material for the construction of
melodies.

These pitches have been manipulated by means of

repetition, rhythmic variety, octave displacement, trans
position, and changes in range and timbre.

Such means of

manipulating pitches to form melodies have been used in
music of many periods and styles.
Serialism, the use of a fixed sequence of pitches
which are not related to a central tone, is one of the most
influential compositional practices of the twentieth
century.

Basic to serialism are a number of techniques

which greatly augment the pitch material available from a
tone row.

These techniques include inversion, retrograde,

retrograde inversion, rotation, and permutation.

CHAPTER k
TOTAL ORGANIZATION
In all of the work presented so far, one has been
led to think of serial music as being based only upon a
series of pitch classes.

Why was pitch isolated from other

characteristics of sound when a series was constructed?

A

number of important composers once asked this same question.
If serial organization was valid for pitch, why not
organize serially the other characteristics of sound?

This

questioning led, in the 1950*s, to the concept of total
organization.
A mathematical term, parameter, is currently used
to refer to each of the characteristics of musical sound.
Parameters to which serial organization can be applied
include rhythm, dynamics, articulation and attack, texture
or density of groups of notes, tone color, and tempo.
Dynamics
Although not the most important parameter to
consider, dynamics provide the most obvious example of nonpitch serialization.

The more common dynamic markings

provide a series of levels of loudness:
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jojo.p.mp.rn/;/,//

Figure 4-1.

Some common dynamic markings.

If applied to successive notes in a composition these
markings could operate as a series.

W

? " i f " f f ff

Figure 4-2.

PPP »¥>>»/ /

ff

A series of dynamics applied to pitches.

By itself, the series of dynamics just employed is
about as interesting as a chromatic scale.

Its permuta

tions sound less predictable and perhaps more interesting.
The following is only one of many possibilities:

T>mf
Figure 4-3.

A permutation of the series in Figure 4-1.
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In actual composition the series of dynamics could function
independently with its own repetitions, retrogrades, and
inversions (piano inverted to forte, pianissimo inverted to
fortissimo« etc.).

Even if the pitch row and the row of

dynamics contained the same number of elements, repetition
of individual elements of either series would keep them
from coinciding.
Another approach is to associate each dynamic level
with a specific pitch class.

Figure k~k.

A series of dynamics correlated with a pitch
series.

Each time a particular pitch class appears, the dynamic
which was first associated with that pitch class reappears.

i— 3i

wp *»p /
Figure 4-5.

pp ff

wf f

mp ff

jep

mf

Operation of a correlated pitch-dynamic series.

Accurate performances of series of dynamics are
difficult to achieve.

There is no absolute value upon

which to base the relative levels.

Piano in one situation

may resemble mezzo forte in another.

The nature of the

performing medium, pitch of the notes, opinion of the
performer, and accoustics of the room may influence loud
ness as perceived by the listener.
One can hardly imagine the difficulties involved
in trying to play accurately the dynamics in Figure k-7»
In the two measures shown there are twelve different mark
ings.

A separate listing of the dynamics is found in

Figure k - 6 .

R=PP»I
Figure 4-6,

Dynamics which appear in Figure 4-7.

Rhythm
Next to pitch, the parameter most frequently
serialized is probably rhythm.

At least three "sub-

parameters " are possible in serializing rhythm: duration,
position in a measure, and number of attacks.
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ccdcr

ccdcr

:PPP

Figure 4-7.

Structures, lc, for two pianos, measures
36-37--Pierre Boulez.
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Duration
The most obvious rhythmic row is a series of dura
tions increasing arithmetically.

One duration is selected

as the basic unit, and each successive note is increased by
that duration.

j
l

j
1+1

Figure 4-8.

©
2+1

o j

3+1

4+1

an< *
to

on
be

*k e row is
ltm £ er

Arithmetically increasing durations based upon
the quarter note.

As one can see in Figure 4-7, certain composers
seek to divide the beat into very fine slices.

The five

durations shown below represent the kind of notation Boulez
might use for the series shown in Figure 4-8.

)

Figure 4-9.

}

IJ

}J

Arithmetically increasing durations based upon
the 32nd note.

The durational series may function independently
and be subjected to the usual serial operations.

But if
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each note value in the rhythmic series is related to a
particular tone in the pitch series, duration may be
correlated with position in the chromatic scale.

h
£-#-4- o #o
1
2
3
4

ii
Figure 4 -10.

"5^
1

*

b6(io)

a

=B=<E

8

10

11

12

•O-

3

Chromatic scale and five-tone row with
degrees numbered.

Taking the degree numbers from the five-tone row and using
the quarter note as the basic value results in the rhythmic
row shown below (Figure 4 -11).
Whenever a pitch reappears in the composition, it
is associated with the same duration (Figure 4 -12).
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J OJ
ojf

15

o

o

4

7

J. J.
3

or, with pitches:

II J- DJ ^6 ^ J.
Figure 4 -11.

The five-tone row, duration correlated with
pitch.

l^6_J

Figure 4 -12.

j. "

Rearranged five-tone row, duration correlated
with pitch.

PROJECT 114:

Referring to the chromatic scale in

Figure 4 -10, assign durations to the pitches in this
seven-tone row:
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PROJECT 115:

Using a chromatic scale starting on F,

notate pitches and durations for the series given.
Use the eighth note as the basic duration.
The series:

F, F

B, E, C, G*, A

A.

It may be noted in passing that a series of dura
tions could also be constructed by basing duration upon the
intervals between adjacent pitches in a tone row.
Position in a Measure
A more complicated approach to rhythmic serializa
tion is to correlate time intervals from the beginning of a
measure with pitch intervals from the initial tone in a row.
A measure containing twelve beats is convenient for this
purpose.

The eighth note can serve as the basic durational

unit, 12
g being implied as the meter signature.
The student must now think of the chromatic scale
as a series of intervals measured in half steps from the
starting pitch.
Check each of the following statements against the
music in Figure k-lk in which the position of each note in
its measure is based upon the interval of its pitch from
the starting tone.
1.

The first pitch, C, will come at the beginning of
a measure.
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tin

IS

* «»

fro
0

Figure 4-13*

A chromatic scale and the five-tone row
measured in half steps from the starting
pitch.

US*

ii

l-a-3-4"54-7-8-9-10-11-1M-2-3
Figure k-lk.

2.

8-9-10-U-12-U-3 4-5 C-7-9 9-tO-U-ia

Correlation of position in a measure with
position in the chromatic scale.

E, the next pitch in the row, is four half steps
above C.

It will begin four beats after the

measure begins.
3.

E^ is three half steps above C and will begin
three beats after the beginning of a measure.

If

it were placed in the first measure it would come
before the E; therefore it appears in the second
measure•
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k.

Gk comes six beats after the beginning of a measure
because it is six half steps above the initial
tone.

5.

D, two half steps above C, must come two beats
after the beginning of a new measure.
The spaces after initial attacks could be filled

as well by rests.

T
UJJ
Figure 4-15.

"I

Use of rests and shorter notes to replace
sustained notes in Figure 4-l4.

Using a different meter or smaller durational units
could change the rhythm shown in Figures k-lk and 4-15
without changing the method of constructing the rhythmic
series.

PROJECT 116:

Placing notes in measures according to

their distance from the initial pitch, write a rhythmic
series based upon the pitches given below.

Use the

quarter note as equivalent to the half step, and place

g

the notes in ^ meter.

B

0'

N 1)6 »N I
0

1

12k
PROJECT 117:

Treating the sixteenth note as equivalent

to a half step, write the following as a rhythmic
series.

Base this series upon the position of the

notes in measures in g meter.

3?

* ^" * * I

Number of Attacks
Correlating the number of attacks on a given pitch
with its position in a chromatic scale will produce a
rhythmic series which can be recognized easily by the
listener.

If a pitch is four half steps above the initial

pitch, it will be played four times in succession.

The

beginning of a chromatic scale starting on F might, if
treated this way, appear as in Figure 4-l6.

The actual

rhythms chosen could vary.

J TJJJ H J3J'T JT J JJJ 1 ^
Figure k-l6.

The beginning of a chromatic scale with
number of attacks based upon relative pitch
level.

The familiar five-tone row has this arrangement
of chromatic scale positions: 1-5-^-7-3•

Transformed
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into numbers of repetitions, they would appear as in
Figure 4-17.

£3

1

9999 90 m

Figure 4-17.

The familiar pitch series with correlated
series of attacks.

PROJECT 118:

Organize the pitches in the given row

into a series of groups of repeated notes as has been
done in the preceding examples.

J1

•

*

—I—1

A more rigid, but very logical, approach to
serialism based upon number of attacks has been employed by
Peter Westergaard in his Variations for Six Players,
Variation 6.

Each measure contains one pitch.

The meter

for each measure is equivalent to the number of repeated
notes in that measure.

The number of repetitions in the

measure is based upon the position of that pitch in the
7. George Crumb, "Peter Westergaard: 'Variations
for Six Players, 1 " Perspectives of New Music, III, No. 2
(Spring-Summer 19&5)» 152-159•
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chromatic acale.

Because each group of repeated notes is

set off by rests, the aerial technique used can be detected
by the listener.
Figure k-l8 illustrates the kind of rhythmic
organization which can result from correlating meter,
number of repetitions, and pitch.

Figure 4-18.

Correlation of meter with number of repeti
tions of a pitch.

Articulation
A series of different kinds of attacks or articula
tions may easily be formed on paper.

Figure 4-19.

For example:

A series of articulations.

Certain kinds of attacks, however, may obscure the dynamic
levels or durations of the notes to which they apply.

How
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does one tell the difference between the sounds indicated
in each of the pairs in Figure ,4-20?

ND
^

or

§

and

m/

Figure 4-20.

f

J

jt

Similar sounds resulting from different
notations.

The series of attacks in Boulez' Structures (Figure
4-7) contains subtleties which may be beyond the capabil
ities of the listeners* ears or the pianists' fingers.

To

further complicate matters, remember that this series of
attacks is operating in conjunction with the series of
dynamic levels shown in Figure 4-6.

sfi
*

^ .

Figure 4-21.

normal ,0

» a

^

v

A

Series of attacks from Structures--Pierre
Boulez*

128
Each instrument family has its own capabilities for
varied articulations.

A wind player can tongue harshly,

tongue gently, begin the sound without a stroke of the
tongue, or slur a group of tones.

The string player has

available a large vocabulary of bowing techniques which
result in varied attacks.

Within the percussion family the

individual instruments vary widely and offer an almost
unlimited number of articulations.

PROJECT 119:

The student should list, for an instru

ment with which he is quite familiar, as many articula
tions as can reasonably be produced by that instrument.
Select five of these and apply them to one of the serial
compositions written for an earlier project.

Some of

the means of articulation discovered here may suggest
another parameter, tone color.

Timbre (Tone Color)
That most instruments can produce a variety of tone
colors is well known to all performers and most listeners.
Think, for example, of the enormous variety of colors that
can be produced by the human voice.

Some contemporary

composers have extended, or at least varied, the range of
timbres available from instruments and the human voice by
calling for unorthodox sounds and playing techniques.

Such
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a composer is Barney Childs who, in Jack's New Bag t calls
for a dazs&ling variety of sounds from a small instrumental
ensemble.

Typical examples include trumpet with open spit

valve, piano with strings stopped with the finger to pro
duce harmonics, string pizzicato with the fingernail, and
bowing upside-down under the strings of the cello.
search for new tone colors is not really new.

This

Bartok, in

his Fourth String Quartets calls for about twelve quite
distinct types of sound from the stringed instruments.

PROJECT 120:

See how many different sounds can be

obtained from one instrument.

Disregard the orthodox

means of drawing sounds from the instrument.

Devise a

symbol for writing down each sound-producing technique
discovered.

Organize these sounds into a row of what

ever length one desires, using both pitched and unpitched
sounds.

Employing any serial techniques which are

applicable, create a short composition.

In a pointillistic composition, instrumental timbres
can be organized into a series which can be manipulated just
as are the series based upon other parameters.

In Milton

Babbitt's Composition for Twelve Instruments (195^ revi
sion), a twelve-tone row of instrumental sounds is used.
Each instrument plays a different pitch.
measures the arrangement is as follows:

In the first six
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G
harp

Ab
violin

C
celesta

Figure 'i-22.

B
oboe
F
cello

D
horn
E
flute

Eb
viola
F*
bassoon

Bb
bass

A
trumpet

D
clarinet

Timbre series in Composition for Twelve
Instruments--Milton Babbitt.

As a composition develops, the series of instrumen
tal tone colors can be operated upon independently of the
other parameters.

Each instrument can, on the other hand,

remain associated with one pitch class (rather boring for
the players) or with one position in the pitch series.
Texture
Texture, or density, is usually associated with
the combining of a number of pitch classes—playing at
least two notes at the same time--and in this sense belongs
in the next chapter.

But texture can be serialized also.

A series of textures on the order of those in Figure ^-23
can be constructed using as many different textures as the
composer desires.

The approximate number of notes in every

chord in a composition can be determined by the operation
of a textural series.
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Very
thin

Thin

Moderately
thin

Average

Moderately
thiok

Very
Thick

| N G*=
5
1
IS & 5H i
5=

T •

Thick
.fcifi:

Ma-

n m

Figure 4-23 •

Sample series of textures.

Another use of a textural series is found in
o
Westergaard's Variations for Six Players.
The numbers
from his pitch series determine the number of instruments
playing in each variation.

G BbB C A Ab
H 5 6 3 2

Figure 4-24.

Pitch series from Variations for Six Players-Peter Westergaard.

Applying these numbers to the numbers of instruments
playing in each variation results in the arrangement in
Figure 4-25.
8.

Ibid.
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Variation I
-- 1 instrument
Variation II -- k instruments
Variation III -- 5 instruments
Variation IV -- 6 instruments
Variation V
--3 instruments
Variation VI -- 2 instruments
Variations VII through XII -retrograde of I through VI

Figure 4-25*

Correlation of number of instruments with
pitch, Variations for Six Playera--Peter
Westerg.aard.

Summary
Total organization, or total serialization, is an
attempt to apply to other elements of composition the same
kind of organizing principles which apply to pitch in a
serial composition.

Dynamics, rhythm, articulation, timbre,

and texture can all be serialized with varying degrees of
effectiveness.

These series may be closely correlated with

each other and with the pitch series, or they may function
separately.

CHAPTER 5
HOW NOTES COMBINE
An important characteristic of Western music in the
past thousand years has been the simultaneous sounding of
two or more pitches.

In organizing pitches into music, a

composer may choose to concentrate either upon the har
monies created when pitches are stacked vertically (Figure
5-1) or upon horizontal melody lines which incidentally
produce chords when they intersect (Figure 5-2).

Figure 5-1•

Chords.

JTTJ J
J OJ J J1J
J
J- J1 J
Hi

j

Figure 5-2.

Melody lines.
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13^
Harmony
The five-tone row has been used horizontally to
produce melodies.

Figure 5-3 •

A horizontal row.

It can also be used vertically to produce harmonies or
chords.

Figure 5-^«

A vertical row.

Traditionally, the word chord has been reserved for
groups of three or more different pitch classes which can
be sounded together.

A remarkable number of sonorities are

made available by rearranging the order of the pitches in
any chord (Figure 5-5)•
Octave displacement of any or all of the pitches
leads to even more possibilities without changing the
vertical order of the pitches.

The chords in Figure 5-6
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Six chords which employ the

Figure 5-5 •
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Figure 5-6.
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Five chords which share the same order of
pitches but differ in octave displacements.

are but a few of the sonorities which can be made from the
1-2-3 grouping.

2-1-3* 3-1-2, 1-3-2, 3-2-1, and 2-3-1 can

be displaced in the same way.
From the five-tone row the following three-note
groups of pitches are available:
1-2-3
1-2-4
1-2-5
1-3-4
1-3-5
1-4-5
Figure 5-7»

2-3-4
2-3-5
2-4-5

3-4-5

The three-note combinations available from
five different pitches.
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Each of these groups can form as many chords as were formed
by the 1-2-3 grouping shown in Figure 5-6.

PROJECT 121:

Construct chords using all of the

possible rearrangements of 2-4-5 (E-G^-D).

Illustrate

a few of the octave displacements of at least one of
the rearrangements.

If inverted and transposed forms of the row are
also employed, the number of available chords from this
five-tone row is incredibly large.

In addition to the

three-note chords discussed on the preceding pages, chords
containing four and five tones can be constructed.

These

chords also have numerous potentialities for rearrangement.
Thus it can be seen that literally hundreds of sonorities
are possible from the five pitch classes in a single row.
In strict serial writing no tone in the row may
return before the others have been stated.

If the row

contains only five tones, the repetitions may come rather
frequently:
I 1-2-3, 4-5-1, 2 -3-4, 5-1-2, 3 -4-5

Figure 5-8.

Chords formed by using the pitches of a fivetone row in serial order.
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PROJECT 122:

Using the familiar row, write two dif

ferent arrangements of the succession of chords shown
above.

Additional work in chord analysis will be postponed
until a row containing more pitches is available.
Counterpoint
The combining of horizontal melodic lines is called
polyphony or counterpoint.
melody line.

Each voice, or part, is a

Chords and harmonies occur when the melodies

sound simultaneously.

In the example which follows, three

distinct melody lines are played.
as soprano, alto, and baritone.

They might be thought of

To understand this kind of

writing the student should play each line separately as

-fffHr

-W-M

J

—j—| i JlJ J

u

well as playing them together.

-fif—
1

1^4-i—t-Jt
Figure 5-9•

U

"Fuga tertia in F," from Ludus Tonalis,
measures 30-33--Paul Hindemith.
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The chords which these melodies form in passing are
shown in Figure 5-10.

All of the notes sounding at any

particular time are shown as chords.

1

n

Hjj . J J~• * i n n
—•—•
J

n LH

J-iJiLFigure 5-10.

"Fuga tertia in F," from Ludus Tonalis-Paul Hindemith. Measures 30-33 rewritten
in block chords.

It must not be supposed that melody notes are put
together purely at random.

Composers are always concerned

with the harmonic effect which results from the combining
of melodies.

The relative importance of contrapuntal lines

and their underlying harmonies has varied in different
periods of music history, with different composers, and even
in different works by the same composer.
Imitation
Counterpoint as an area of study has a special
vocabulary of its own.

Musicians speak of contrapuntal

"devices," the means by which a small amount of melodic
material can be made to yield an entire contrapuntal
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composition.

Foremost among the devices is imitation.

Material from one voice part is imitated by another, as in
Figure 5-H •

V

3

I,

4#

II

m

W
Figure 5 - 1 1 .

"Walking on a Stormy Day," from 12 Short
Piano Pieces, Opus 83, measures l-5--Ernst
Krenek.

A pattern which appears at one pitch level may be
imitated at the same or different levels.

In Figure 5-12

the pitch classes differ by one half step.

5
Figure 5-12.

JTJi

"Fuga quarta in A," from Ludus Tonalis,
measures 19-21, excerpts from soprano and
bass lines--Paul Hindemith.
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Round
Probably the most familiar imitative composition
is the round.

In a round the voice which begins is

imitated note-for-note by the other voices.

Each singer

sings his part two or three times and then stops.
singer to begin is the last to finish.

The last

The student may

refresh his memory on these matters by singing a familiar
round with a group of people.

"Three Blind Mice," or "Row,

Row, Row Your Boat" are useful for this purpose.
Canon
The round is one specific example of a general type
known

as the canon.

melody.

In a canon all parts use the same

Although all voices follow the original statement

in strict imitation, they may do so on different pitches,
in retrograde, in inversion, in retrograde inversion, or at
different speeds.

The example which follows is an inver

sion canon using the familiar five-tone row for pitch
material.

The imitating voice is identical to the voice

which leads, but all of its intervals have been inverted.
In most canons, as in the one following, the voices
are brought to some sort of unified conclusion.
is an exception to this.

The round

Ikl

Flute or Violin

iA rrr

G

N

r

Bassoon

iSBL

or Cello
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Figure 5-13*

-#•—

Inversion canon using the familiar five-tone
row.
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PROJECT 123:

Complete the simple two-voice canon which

is started below.

The first three measures provide

all necessary information.

Examine the solution only-

after completing all of the canon.

When playing this

canon on a piano the imitating voice may be placed in a
lower octave.
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After the theme of a contrapuntal composition has
appeared in one voice, its statement in other voices may be
altered by halving, quartering, or otherwise proportionally
decreasing all of the durations.
diminution.
tion.

Such alteration is called

Figure 5-1^ illustrates the effect of diminu
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Original:

1

jl

Diminution:

^

Diminution:

t

J

J
J

j

j j.

J>J_

J JM /]. $

Figure 5-14.

Effect of diminution,

Proportionally lengthening all the note values in a
theme is called augmentation.

It has the effect of slowing

the melody.

PROJECT 124:

Utilizing the devices of inversion,

retrograde, or retrograde inversion in the imitating
voice, construct a canon.

Pitch material must come

from the six pitches given and from octave displace
ments of these pitches.

Ikk
Stravinsky's In Memoriam Dylan Thomas, a work which
has been cited earlier, is composed entirely of canons.

In

the first "Dirge Canon" Stravinsky has identified the form
of the row used for each repetition in the trombone parts.
The student will recall that a five-tone row was used for
this entire composition.

Note the different transpositions

at which the row is stated.

The piano reduction which

follows may be helpful in facilitating analysis.

r'f

lO

t

1 1

.S

r

^ ^ h(^
III '

FA JB H OLB IJ—
nwrk-F R R-R
^ -J-B-JFigure 5-15«

"Dirge Canon," from In Memoriam Dylan Thomas,
piano reduction, measures l-5--Igor
Stravinsky.
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Fugue
The most complex contrapuntal composition is the
fugue.

A fugue consists of a theme, or sub.ject, which is

introduced by one voice and imitated by each of the other
voices in turn.

Fugues generally call for three, four, or

five parts, or voices.

While the second voice is re

stating the subject in imitation of the first voice, the
first voice is introducing new thematic material, usually
of somewhat less interest.
countersubject.

This new theme is called the

The part of a fugue in which the subject

and countersubject first .appear in all voices is called the
exposition.

(Remember this as the section where all of the

thematic material is first "exposed.")

A fugue may have

several expositions during which the composer calls upon
his complete collection of contrapuntal devices.

Between

expositions may be found sections which are contrapuntal
but which may be only loosely related to the subject or
countersubject.

Such sections are called episodes.

Except in textbooks, the form of the fugue has
never been static.

Some fugues contain more than one

subject and countersubject; others lack even a recognizable
countersubject.

The only characteristic common to all

fugues is the presence of some sort of exposition.
In connection with the fugue, one additional con
trapuntal device, stretto, must be mentioned.

In stretto

the statements of a subject pile on top of each other.

The

Ik6
second voice comes in with its statement before the first
can finish.

A familiar round, "Frere Jacques," can be

modified to illustrate stretto.

With three voices, the

statements of the subject would normally appear as in
Figure 5-16.

4
!^Y
J
TMJ-YGY F
J R R !• 1 . N I
J 1 —H-4-FIH—5—P—
UHRE—-—
ALK J «L ^ NJ-J-J-.—_—

*\

Figure 5-l6.

"Frere Jacques." The beginning of this old
song written out as a three-part round.

In stretto, this melody could appear as the first or even
the second version of Figure 5-17*
The student will not be expected to write, or even
analyze a fugue at this time.

For listening or playing,

however, the fugues in Hindemith's Ludus Tonalis are
recommended.

Do not expect to grasp all of the details and

devices in the first hearing.

For an example of a fugue

extended to enormous size and great excitement, listen to
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Figure 5-17-

Two examples of stretto applied to "Frere
Jacques."

Ik8
the fourth movement of the Third Sonata for piano by the
same composer.

PROJECT 125s

Write a countersubject to go with the

portion of fugue exposition shown below.

Use motion

that will complement the subject by moving when it is
stationary and remaining fairly inactive when it is
active.

i

'V

hj

m

<—3

s
Add countersubject

Non-Imitative Counterpoint
Counterpoint is not always imitative.

It is quite

possible to combine two or more entirely different melodies.

1^9
PROJECT 126;

Have two individuals or two groups sing

simultaneously "Frere Jacques" and "Three Blind Mice."
The notation in Figure 5-18 is merely to prove that
this is possible.

Frere Jacques

Three Blin i Mice

JTTJ?

J

TRFWIR
Figure 5-18.

fi

"Frere Jacques" and "Three Blind Mice"
combined.

On a higher level artistically is the example which
follows.

Two distinct melodies are heard simultaneously.

Although the instruments do exchange melodies later in the
movement^ this is a matter of scoring rather than contra
puntal imitation.

150

Magi• •tprtwvo J*: €0

LiTtr-fr \t$m

P
p do)ce ejsprwsjvo

SGGJJ? c. r
Figure 5-19*

r f

K

J |TU.R I

Sonatina for Violin and Harpsichord« first
movement, measures l-3--Walter Piston.

Summary
Music is usually thought of as emphasizing either
vertical combinations of notes, called chords, or horizontal
successions of notes, called melody lines.

Any notes from

a series can form a chord, but rearranging and displacing
the same notes vertically results in a variety of differ
ent sonorities.

Counterpoint, the combining of melody

lines, often makes use of imitation.

The canon and fugue

are the main kinds of composition which are based entirely
on imitative counterpoint.

Devices sometimes used in

imitative counterpoint include diminution, augmentation,
and stretto.

Composers also make extensive use of non-

imitative counterpoint.

CHAPTER 6
SERIAL ORGANIZATION BEYOND FIVE TONES
Most of the assignments and discussions so far have
made use of a row containing five pitch classes.

This

limited number was chosen because it was convenient to work
with.

In actual practice, serial music has most often been

concerned with all twelve tones of the chromatic scale.
The Stravinsky In Memoriam Dylan Thomas represents an
exception to usual practice.

All of the principles and

practices studied in connection with the five-tone row apply
equally to the twelve-tone row.
The Twelve-Tone Row
The twelve-tone row or series was devised as a
means of organizing music so that the pitch classes would
be related to each other equally.

The rule which forbade

repetition of a tone out of order was intended to prevent
any tone from sounding like "home," or, in musical terms,
the tonic.

As with most other rules in music, many excep

tions may be found in the literature.
It will be helpful to examine some serial music to
see how the twelve-tone row has been used.

The composition

which follows uses the row in the simplest way possible:
the row is stated only once.
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Figure 6-1.
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"Tired," from Inventions--Ross Lee Finney.

Krenek's Twelve Short Piano Pieces, Op. 83* provide
excellent studies in twelve-tone writing.

A brief preface

includes statements of the 0, I, R, and RI forms of the row
and tells which of these is used in each piece.

Notice how

two separate voices share each statement of the row
(Figure 6-2).

Later, the tones in the row provide material

for solid chords (Figure 6-3) •
One statement of the row need not wind back and
forth among the voices.

In "March," from the Finney

Inventions, two statements of the same row occur simul
taneously (Figure 6-k).

Further on in the same composition

the I and then the R forms of the row are used in the same
way.
Notes which comprise trills and tremolos are not
treated as repeated notes in strict serial technique.
Repetitions of other short figures can occasionally be
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Figure 6-2.

"Dancing Toys, 11 from Twelve Short Piano
Pieces % Opus 83, measures l-^--Ernst Krenek.

Figure 6-3*

"Dancing Toys," from Twelve Short Piano
Pieces t Opus 83» measures 9-10--Ernst Krenek.
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"March," from Inventions, measures l-3--Ross
Lee Finney.

These situations are illustrated in the following

examples.

^

©DR
IT' -IW
Figure 6-5»

—

1J J TD 1

"Playing Tag," from Inventions, measures 1-3Ross Lee Finney.
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Mi
Figure 6-6.

I£

m

"Intermezzo," from Suite for Piano t Opus 25»
measures l-2--Arnold Schoenberg.

In certain cases, two statements of the row may
share some notes.

The last note of 0 may serve as the first

note of R.

1

Figure 6-7*

10-11-12-11-10

1

Overlapping of two forms of the row.

Other overlapping may result from transposition of
the rows.

The two rows shown in Figure 6-8 could combine

and overlap to form a melody such as that in Figure 6-9.
The number of possible twelve-tone rows available
to a composer is almost beyond belief.
tones can begin the row.

Any of the twelve

For each of those any of the

remaining eleven pitches can be second.

For each of those
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A row and its transposed form.
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Figure 6-9*
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67

8 9 10 11 12

The end of a row overlapping the beginning of
its own transposition.

any of the remaining ten can be third.

For each of

those .... There are 1320 (12 x 11 x 10) possible
combinations of three tones with which to begin a row.
Similar calculations can lead to the possible number of
twelve-tone rows.
The study of chords built from a five-tone row has
barely provided a hint at the number of possible chords
found in the tw*elve-tone row.

With, octave displacements

the number is beyond comprehension.

Imagine, for example,
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the number of different chords which could be constructed
containing eleven tones.
Segments of the Row
The concept of serialism has, almost from its
inception, included series of groups of pitch classes as
well as series of individual pitch classes.

The twelve-

tone row could be divided into six, four, three, or two
segments of equal length.

A row in four segments appears

below.

1
1—| 1 i—•—as— l a fee « 11
7^— r
1—
1|
tin
°
L
1
r a ° JL©
^ 9 «"tnrl
Figure 6-10.

A twelve-tone row in four segments.

The order of the segments remains fixed, but within each
segment the pitches can be rotated and rearranged freely.
Rotating the first segment of the row in Figure 6-10 yields
ft

P

G-F -E or F -E-G.

£

Their retrograde forms, E-F -G and

G-E-F , and F -G-E, the retrograde of the original order,
are also available.

Each of the other segments can also be

rearranged five ways.

Within a rigidly controlled series

of segments a great deal of variety in actual pitch order
is possible.
Another of the Finney Inventions, "Swinging, 11
divides a row into four segments and uses each segment as
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a chord.

Note that the order of pitches within each chord

changes in the restatements of the row.

Figure 6-11.

"Swinging," from Inventions. measures 1-5-Ross Lee Finney.

In recent years the name hexachord has been applied
to six-note segments of the twelve-tone row.

A row may be

designed so that the first hexachord of the original row
and the second hexachord of one of its other forms trans
posed will contain the same pitch classes.

This kind of

relationship between hexachords is called combinatoriality.
The row in Figure 6-12 possesses this property.

Compare

the pitches in the related hexachords.
Milton Babbitt first suggested the term combinator
iality and has made extensive use of the principle.

The

value of combinatoriality seems to lie in making possible
even more tightly organized music than is possible with a
simple, non-segmented row.

One hexachord grows out of

Kj|:r~ j
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T

T|B O-^0

° fro hi

•* W#-B"

I (Inverted row)

p

«U!
ft** S
ft 0

r—j—

1,11 (Inverted row, eleven half-steps higher)
Figure 6-12.

A combinatorial row.

another, and pitches are more closely interrelated.

The

example given above illustrates only a simple combinatorial
relationship.

Composers have sometimes used rows in which

a hexachord could associate with several other forms and
transpositions of its opposite associated hexachord.
Other kinds of - relationships between hexachords are
possible.

In the row shown in Figure 6-13» the second

hexachord is a transposed inversion of the first one.
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Figure 6-13*

Two hexachords which, when transposed and
inverted, are identical.

PROJECT 127:

Construct a row in which the second

hexachord is a transposed retrograde of the first.
This project may require considerable effort despite
its brevity.

The Twelve-Tone Row and Total Serialization
The student is already familiar with the concept of
total serialization.

Applying it to the twelve-tone pitch

series simply means that the series for each parameter
should also contain twelve elements.

It is here that total

serialization becomes most vulnerable to criticism.

A

series of twelve dynamic levels, for example, must include
incredible extremes and imperceptible subtleties.
The logic of assuming that the number twelve is
valid for dividing the loudness spectrum or the range of
possibilities in other parameters can be questioned.

To

base a system of total serialization upon the number twelve
is to place pitch at the head of the system, making other
parameters subservient to it.

l6l
Even while accepting the concept of total seriali
zation, one may question the arbitrary manner in which it
is applied.

Why should a series of dynamics or durations

be applied linearly to the pitches in a row?

Is there any

real correlation between the notes in Figure 6-l^t and the
dynamics in Figure 6-15?

Figure 6-lk.

Figure 6-15«

Part of a pitch series

Part of a series of dynamics.

No less a figure than Karlheinz Stockhausen, the German
composer, has asked similar questions.

He advocates a

system in which the frequency ratios of pitches could be
carried over to other parameters.

For example, the ratio

of vibration frequencies for notes an octave apart is 2:1.
If the lower note has a frequency of 220 v.p.s. (vibrations
per second), the upper note will have a frequency of kko
v.p.s.

This relationship could be correlated with an
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"octave" of dynamics in which one note is twice as loud as
the other.

An octave of duration would simply mean that

one note is twice as long as the other.

Other intervals

could be correlated similarly using the ratios which pro
duce them.
Serialism has been a more-or-less accepted part of
the musical scene for half a century.

It was devised to

meet a need, the need to organize pitch by some means other
than tonality.

For a time, to many observers, atonality and

serialism seemed inseparable.

As the sound of atonal music

was absorbed into the unconscious of two generations of
composers, however, it became possible for them to write
atonal music which did not depend upon serialism for its
organization.
Part of the technique of writing atonal music,
serial or non-serial, lies in knowing what to avoid.
Stated briefly, one must avoid the factors which make tonal
music sound tonal.

In the chapters which follow, the

student will learn to understand some of these factors.
Summary
Serial compositions most often make use of a row
containing all twelve of the tones of the chromatic scale.
All of the compositional practices discussed in Chapters
3 through 5 apply to the full twelve-tone row.
twelve-tone row may be divided into segments.

The
Between the
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segments the rules of serial composition apply, but within
each segment the rules may be suspended.

Twelve-member

series of parameters other than pitch are used, but the
justification for doing so is not universally accepted.

CHAPTER 7
PITCH MATERIAL IN TONAL MUSIC
To the person who is not interested in serious
music the question of tonality or atonolity does not exist.
Much of what he hears on his radio, on the recordings he
selects, and on most of the television programs which he
watches is strictly tonal.

Even the "music lover" who

attends symphony concerts frequently or plays Beethoven
sonatas on his piano every evening may hear very little
music that could be called atonal.

Western music has

depended upon organization around some sort of central
tone as far into the past as we can trace it.

Even today

nearly all popular and much serious music is organized
according to tonal principles.
Two different meanings for the adjective "tonal"
are in common use.

We are, at the moment, using the

broadest possible meaning: music in which one particular
pitch class is considered central to the others.

One might

define tonal music as music in which all the pitches can be
heard in reference to one central pitch.

This central

pitch will hereafter be referred to as the key center, or
tonic.
164
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Differences between atonal and tonal organization
may be clarified by the diagrams which follow.
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Atonal music -- All of the pitches are inter
related in the same way.
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Figure 7-2.

Tonal music -- The other eleven pitches
revolve around one central pitch. Some
pitches are more closely related to the center
than others. Their relationships to each
other also vary.
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The apparent analogy of the second diagram to an
atom or to a planetary system in space is not accidental.'
Tones whose "orbits" on the diagram are tighter are more
strongly attracted to the key center.
Unlike serial music, tonal music usually depends
upon free choice of pitches from a preselected set.
set is called a scale or a mode.

This

It is a collection of

pitches which may be used in any order with any number of
repetitions.
As a vocal or instrumental student the reader has
undoubtedly sung or played many scales.

He is aware that

the pitches in the scale are arranged, for convenience, in
order of ascending or descending pitch.

But this has

nothing to do with the order in which they may be used in
a composition.
Whole-Tone Scales
At the beginning of Chapter 3 a scale comprised
entirely of half steps was introduced.

This scale, called

chromatic, contains all of the pitch classes commonly
found in Western music.

Thus, at this stage in the study

of scales, other scales may be formed by leaving something
out of the chromatic scale.

PROJECT 128:

Rewrite the chromatic scale in Figure 7-3

omitting all even-numbered notes.
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Figure 7-3•

" F"

A chromatic scale.

The intervals which occur between the remaining
notes in Project 128 are all whole steps.

The scale as it

has been rewritten is commonly known as a whole-tone scale.
The Bartok composition from which the following
example is taken uses whole-tone scales as the source for
all of its pitch material.
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Figure 7-^*

"Whole-tone Scale" from Mikrokosmos, Vol. V,
measures l-6--Bela Bartok.

That extreme chromaticism and the use of the wholetone scale are both associated with the period when the
traditional tonal system was breaking down is no coinci
dence.

Neither the chromatic scale nor the whole-tone

scale, when played simply as scales, can generate much
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feeling of tonality.

Because each pitch is related to its

adjacent pitches by the same interval, no single pitch
seems more important than the others.

The note on which

the scale starts and ends usually emerges as the key center
because it is heard more often than the others.
By now, the student has probably deduced that all
scales and modes except the two just mentioned are made up
of at least two different kinds of intervals.

In fact,

almost any collection of notes within an octave can be used
as a scale.

The scales and modes which will be examined in

this chapter have been used frequently in existing music,
but there is nothing to stop a composer from devising his
own scales.
Five-Tone Scales
Five-tone, or pentatonic, scales have been used for
several thousand years in the music of many different
cultures.

In fact, people often react to music which uses

pentatonic scales with comments such as "That sounds
Chinese," or "Is that Indian music?"

Both American Indian

and Chinese music do use pentatonic scales and so do other
Oriental, African, and primitive musics.

In Western music

pentatonic scales are especially obvious in Scottish and
Irish folk music.
The black keys on the piano form a pentatonic
scale.
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Figure 7-5•

i

-

Pentatonic scales on the black keys of the
piano.

In playing scales the tonic is usually repeated as
both the highest and lowest note.

Notice that this scale

consists of three whole steps and two intervals of 1-1/2
steps.
A surprising example of the use of a pentatonic
scale is the melody to Camptown Races by Stephen Foster.

iil
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IWF UJ>J3 UJ
Figure 7-6.

=r-i

Camptown Races--Stephen Foster.

1
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b

Camptown Races is obviously in the key of 6 , but
in this "black key" pentatonic scale any of the notes could
be used as the tonic*

Figure 7-7•

Various forms of a pentatonic scale on black
keys.

PROJECT 129:

Write a canon for two instruments using

one of the pentatonic scales in Figure 7-7«

The scale

may be transposed to any convenient pitch level.

Another type of pentatonic scale is that used in
the Japanese folk song Sakura (Cherry Blossoms).

The

student will probably recognize this melody from its
frequent use in school music books, in motion pictures, and
even in television commercials whenever a Japanese melody
is needed.
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Figure 7-8.
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Sakura (excerpt)--Japanese folk song.

The scale used in Sakura contains two half steps, one whole
step, and two intervals which each consist of four half
steps.

Western ears may have difficulty choosing between

the two forms shown below.

JJI
Figure 7-9.

— ft (~Q~)—_

Pentatonic scales which include half-steps

PROJECT 130:

Invent three or four pentatonic scales

which differ from each other and from those introduced
in this chapter.

Check the interval content of each

original scale carefully to be sure that it is not a
form of one of the known scales.
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PROJECT 131:

Use one of the original pentatonic scales

to compose a brief work for piano and another instru
ment.

Chords may be built from the pentatonic scale.

The compositions which follow use pentatonic
scales:

Figure 7-10.
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Chant« op. 52, No. 5, measures 7-H--Alexander
Tscherepnin.

1

1

'~F—
-J
* -J

1

1 pre p e doke

Figure 7-ll«

"In the First Pentatonic Minor Mode,"
measures 1-3 > from 12 American Preludes-Alberto Ginastera.
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i
rnf vn poco espr
Figure 7-12.

*'Omaggio a Clementi," measures 4-6, from
11 Children's Pieces--Alfredo Casella -- Note
that each hand has its own five-note scale
and that neither of them is one of the common
scales mentioned in this chapter.

Six-Tone Scales
The whole-tone scale examined earlier in the chapter
is an important variety of six-tone scale.

Another form,

found in some folk music, is the following:

*

-0-O

Figure 7-13*

A six-tone scale.

Note its resemblance to the pentatonic scale in Figure 7-5*
The only difference between them is the presence of the
fourth tone in the six-tone scale above.
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PROJECT 132:

Examine folk melodies particularly from

Scotland, Ireland, and America.
tion to spirituals.

Pay particular atten

Find and sing examples of five-

and six-tone scales.

Seven-Tone Scales and Modes
The terms scale or mode without descriptive adjec
tives call to mind successions of seven different tones
with an octave repetition of the starting tone (tonic).
Modes are classified according to the order in which the
half steps and whole steps occur.

The seven basic types

can be played on the white keys of the piano.

The names

given in Figure 7-1^ are in common use by musicians and
should be learned.

These words have come from ancient

Greek music, but the modes to which they apply have under
gone many changes during subsequent periods in music
history.

PROJECT 133 :

All of these modes can be transposed to

any of the twelve degrees of the chromatic scale.
Using the same arrangement of half and whole steps,
write each of the modes with G as its tonic.

Composers in the twentieth century have made use of
all of these modes.

Each has its own characteristic sound.

The Ionian mode is familiar when called by its more common
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Dorian
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Phyrygian

« 6 "°^ II

6

Mixolydian

» " "

Lydian

,-i 6 u

Q

Aeolian

0

II

, r, • <»)
9-°

Locrian

Ionian

Figure 7-1^ •

name, the major scale.

Common neunes of modes

The Aeolian mode may remind the

student of a minor scale.

It is a natural minor scale, a

minor scale as it appears before accidentals are added to
raise certain tones.

Most of the music of the seventeenth,

eighteenth, and nineteenth centuries was based upon major
and minor scales.

Many of the terms used in describing

sounds today are grounded in this system of scales.

Some

of the music being written at the present time stays quite
close to the major-minor scale system and the harmonies
which it engenders.
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At this juncture a second meaning for the term
"tonality" is required.
to modality.

Tonality is often used in contrast

In this case tonality refers to the use of

the major and minor scale only; modality refers to the use
of the other modes.

Students are asked, "Is the music

tonal, or is it modal?"
The problem of terminology becomes more confusing
when the terms "major mode" and "minor mode" are used
instead of "Ionian mode" and "Aeolian mode."

(It must be

noted, however, that minor scales may differ from the
Aeolian mode.)
tonality is B

In such cases one might say that "the
and the mode is minor."

describes the B^ minor scale.

This, of course,

Despite the variety of uses

for the terms modality and tonality, the meaning used at
any particular time is usually clear from the context.
Major Scales and Key Signatures
Bach scale and mode owes its characteristic sound
to its unique pattern of whole and half steps.

As was

shown in the project which called for writing all the
modes from G, these patterns can be reproduced at any
pitch level.

The pattern of whole and half steps for the

major scale is as follows: whole, whole, half, whole,
whole, whole, half.

It is easier to remember that the half

steps occur between the third and fourth and the seventh
and eighth degrees of the scale.
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PROJECT 13^:

Using the pattern just discussed,

construct major scales from G^ and from B.

Mark all

accidentals carefully.

The interval pattern for the first four notes of a
major scale is the same as for the last four (whole, whole,
half).

These identical half-scales are called tetrachords.

The last tetrachord of one scale must be the same as the
first tetrachord of some other scale.

The C scale shares

a tetrachord with the G scale, the G scale with the D
scale, the D scale with the A scale, etc.

Figure 7-15.

Overlapping of tetrachords among major scales.
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Notice that each scale above contains one more sharp than
the one preceding.
The sharps t or flats, required to form the correct
pattern of half and whole steps of a scale are called the
key signature for that scale or for a composition which
uses that scale.
Sharps appear in the key signature in the order in
which they were added to form each scale.
always the same: F

Figure 7-16.

The order is

*.

Key signature containing seven sharps.

If there are only four sharps, they must be F C G #n
D#

Figure 7-17*

Key signature containing four sharps.

If there are two sharps, they must be F

# and C #.
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Figure 7-18.

Key signature containing two sharps.

The student must memorize the order of the sharps.
The last sharp in a key signature is always the
seventh note of the scale.

If the key signature is known,

the tonality can be discovered very quickly.
process followed in Figure 7-19«
from the left, is G .
scale.

G

Note the

The last sharp, reading

must be the seventh degree of the

The eighth, or tonic, is therefore A.

Figure 7-19•

Finding the key center from the sharps in
the signature.

If the key, or tonality, is known, its signature
may be discovered by reversing the above process.

If the

eighth scale degree, or tonic, is B, the seventh must be
A .

(Remember that the interval between the seventh and

eighth scale degrees is a half step.)
order of sharps until A^ is reached.
the sharps.

Go through the
F

^G

^ and A^ are
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8 7
i
Figure 7-20.

i

' i V I

Finding the last sharp when the key center is
known.

The order of flats in a key signature is exactly
b

b

b

b

b

b

l>

opposite to the order of sharps: B E A D G C F .

tr
Figure 7-21.

Key signature containing seven flats.

Again, the order remains the same no matter how few flats
are present.

Memorize this order.

The next-to-last flat in the signature is the
tonic.

b

b

b

If there are three flats, B E A , the composition

is in the key of E I f there are five flats, B
b
the composition is in the key of D .
Tonic

Figure 7-22.

^A

^,

Tonic

°L

Finding the key center from the flats in the
key signature.

l8l
This rule does not work if there is only one flat.

In that

case it is simpler to remember that P major has one flat.
Notice that the tonics of all but one of the keys with
flats in their signatures are on flatted notes.
If the tonality is known, the signature can be dis
covered.

If it is known, for example, that the tonality of
b
t>
a composition is B , B must be the next-to-last flat.

Using the order of flats, one finds that the key signature
contains B

b

b
and E .

b
If the tonality is D , go through the
bA

order of flats to the flat beyond D ^ (B

G ^.

Although many contemporary composers prefer not to
use key signatures, the student will frequently be called
upon to study and perform music which does use them.

It

is necessary for the student to be perfectly fluent with
key signatures.

He should study them until he can look at

a key signature and know instantly the-key which it repre
sents.

Making and using a set of flash cards is a simple

and efficient way to master this information if it is not
already familiar.
Minor Scales
The Aeolian mode is often known as the natural
minor scale.

It is called natural because it conforms to

the sharps or flats in a key signature.

Other forms of

minor scales conform to no single key signature and must
add accidentals to certain scale degrees.
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Figure 7-23 shows a composition which, despite its
lack of key signature, uses only the notes in the c natural
minor scale.

Compare the music with the scale in Figure

7-2k.
Lento (J=5«)

i

m
.

-—I
*
?
FUFRCJR

sempre p *

mesh

m
Figure 7-23•

t

£

"Sadness," measures 1-4, from 12 American
Preludes--Alberto Ginastera.

• .

Figure 7 - 2 k .

N

"I

c natural minor scale.

Each minor scale shares its key signature with a
major scale.

The pitch relationship between these two

scales may be described in any of these terms:
1.

The minor tonic is the sixth note of the major
scale.
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L„.
1

Figure 7-25.

2.

1
6
C major scale.

The minor tonic is a minor third lower than the
major tonic.
L
rJP 3
n
»
A
1
-/ *—a—«—
w
^
—
i

Figure 7-26.

3.

A minor third descending from C.

(Colloquial) "Go dovm three notes from the top of
the major scale."

The minor scale which is related in this way to a given
major scale is called the relative minor of that major
scale.

The relative minor of C major is a minor.

relative minor of A

PROJECT 135s

The

major is f minor.

Without referenee to outside sources,

write down the name of the relative minor of every
major scale.

After checking the answers, study these

scales until they can be written or identified without
hesitation.
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Two commonly used forms of the minor scale are
called the harmonic minor and the melodic minor.

Their

names suggest something about their properties and uses in
music.

The harmonic minor is used more often as the basis

for underlying chords and less often as melodic material
than is the melodic minor.

Examining the interval content

of these scales will soon show the reason for this.
The harmonic minor is formed by raising the seventh
degree of a natural minor scale one half step.

Figure 7-27•

e minor and f minor scales, harmonic form.

This brings the seventh note to a half step from the
eighth, giving it a strong upward pull.

At the same time,

a gap of 1-1/2 steps is created between the sixth and
seventh degrees of the scale.

This skip is awkward to sing

and sounds almost like part of a chord.

Therefore, use of

the last three notes of a harmonic minor scale is uncommon
in melodies by Western composers.
In physics one learns that the attraction (gravity,
magnetism) between two objects grows stronger as the
objects come closer together.

An analogous situation exists
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in music; tones a half step apart pull toward each other
more strongly than those separated by larger intervals.
Tones which are in a position to move by half-steps tend to
do so, especially if they can move to a more stable posi
tion such as the tonic or the fifth scale degree.

Such

tones are often called tendency tones or active tones.
When the seventh degree of the scale is a tendency tone it
is called a leading tone.

The seventh degrees of major

scales and harmonic minor scales are leading tones; the
seventh degree of natural minor scales is not.
Because it makes use of tendency tones while
ascending and descending, use of the melodic minor gives
melodies a feeling of direction.

In the ascending form of

the melodic minor, both the sixth and seventh scale degrees
are raised one half step.

i
Figure 7-28.

6

Scale of a minor, melodic form, ascending.

The seventh degree becomes a leading tone and the sixth
degree loses its tendency to move downward toward the fifth
degree.
The descending form of the melodic minor is
identical to the natural minor.
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Figure 7-29•

Scale of a minor, melodic form, descending.

The seventh degree loses its leading tone quality and the
sixth becomes a tendency tone moving by half step to the
fifth degree.
Because the ascending and descending forms are
different, they must both be shown whenever a melodic minor
scale is called for.

PROJECT 136:

Write melodic and harmonic forms of the

following scales:
c

#

g minor, b minor, b^ minor, and

minor.

The example which follows is in g minor, despite
the absence of a key signature.

Notice that the right hand

uses the ascending form of the melodic minor while the left
hand uses the descending form.
Occasionally, construction of a minor scale will
call for the raising of a note which is already sharp.
this, the double sharp ( x or ##) is used.
(bb) also occur in some music.

For

Double flats

Present practice for

cancelling double accidentals calls for simply writing the
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i

Adagio (J*®52)

»«

y
p

1 B^F
Figure 7-30.

"Vidala, M measures 1-2, from 12 American
Preludes--Alberto Ginastera.

sound desired for the new note.

In older music, however,

double accidentals were considered necessary.

t

Old practice:

§

New practice:

fji

Figure 7-31*

PROJECT 137:

bbo

Ijbo

bliq

bo

blto

1^ flL

bbo fro

Cancellation of double accidentals

Write the g

tt

minor scale, harmonic form.

9. Gardner Read, Music Notation, Second Edition
(Boston: Allyn and Bacon, Inc., 1969)» P• 128.
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Synthetic Scales
In the vast literature of music many scales and
modes can be found which are not mentioned in this chapter.
Some of them have developed within the folk music of
various cultures; others have been devised by composers
pursuing a new idea or deliberately seeking new pitch
material.

PROJECT 138:
pitches.

Construct an original scale of 6-8

Be sure that it does not coincide with any

of the scales and modes presented in this chapter.
Using this scale, write a two-voice composition in
which the notes in one voice are generally longer than
those in the other.

Intervals
The pitch relationships in tonal music require a
system of identification that can describe the position of
notes in scales and chords.

It is still possible to name

intervals by half and whole steps as in serial music, but
the usual nomenclature of tonal music tells more about the
kind of relationships existing between notes.
Intervals are first named by counting the letter
names, or lines and spaces which they include:
One letter-name (A to A)

-- Prime, or unison
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Two letter-names (A to B)

-- Second

Three letter-names (A to C) -- Third
Each letter name, however, accounts for several different
bb

pitches.
and A

.

b

if

A, for example, can be altered to A , A , A ,
k
Although they are both thirds, A to C sounds

quite different from A

to C.

As long as the letter-names

A and C are present, the interval must be called a third.
More specific terms, describing the number of half-steps
in the third, must be used.

The terms are derived from the

scales.

+TH

Figure 7-32.

Perfect intervals in major and minor stales.

The labeled intervals in Figure 7-32 are called
"perfect."

From the tonic of a m&jor or minor scale the

unisons, fourths, fifths, and octaves are perfect.

The

student should practice singing perfect fourths, fifths,
and octaves from all possible starting pitches.
up the scale to the note being sought.

First sing

Then omit the notes
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in between.

As fluency is gained, begin practice without

the scale.
In the major scale only, the remaining intervals
from the tonic are called major.

Figure 7-33«

Major intervals in a major scale.

From the tonic of a major scale the seconds, thirds, sixths,
and sevenths are major.

Seconds, thirds, sixths, and

sevenths which are one half step smaller than major are
called minor.

The student should practice singing the

major intervals until they can be sung without hesitation.
The major sixth may be easier if the student thinks of the
perfect fifth and moves upward by a whole step.

Minor

intervals may be related to major intervals until their
sound is fixed in the mind.
When reduced by a half step, minor and perfect
intervals are called diminished.

Major and perfect

intervals when increased by a half step are called
augmented.

In order of increasing size, the intervals may.

be listed as follows:
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Unisons, fourths, fifths, octaves:
Diminished

> Perfect

1

1 1

>• Augmented

Seconds, thirds, sixths, sevenths:
Diminished

* Minor

i>

Major

£

Figure 7-3^»

1

> Augmented

£

Dim. 5

Dim. 3

1

P. 5

Min. 3

Aug. 5

Maj. 3

Aug. 3

Intervals listed and illustrated in order of
increasing size.

The exact size of an interval is called the quality
of that interval.

Thus, the quality of an interval may be

diminished, augmented, major, or minor.

Remembering the

qualities of all of the different intervals may seem an
impossible task.

Actually it is quite easy if one knows

the intervals in the major scale and remembers the order of
intervals shown in the chart above.
the examples which follow:

Follow the procedure in

192
Example 1:

Construct an augmented fourth from A.

1.

The fourth in a scale is perfect.

2.

The note which is a perfect fourth above A is
D.

3.

The augmented fourth is one half step larger
than the perfect fourth.

i

*i.

#
The augmented fourth called for is A-D .

Figure 7-35•

Example 2:

Augmented fourth.

Construct a diminished sixth from E ' * .

1.

The sixth in a major scale is major.

2.

The note which is a major sixth above E

3.

The minor sixth is a half step smaller than the

I,

is C.

major; the ^diminished sixth is a half step
smaller than the minor.
k.

The diminished sixth called for is E

Figure 7-36.

b

to C

bb

.

Diminished sixth.

The interval in Figure 7-36 sounds exactly like the
interval shown in Figure 7-37.
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Figure 7-37•

Perfect fifth.

Why not write it the second way and avoid the confusing
double flat?

Remember that, in tonal music, intervals are

named by the number of letter names included.
L

a sixth; E

E

to C

is

L

to B

is a fifth.

Eventually, through further

studies in traditional theory, the student will find that
composers of tonal music sometimes have good reasons for
writing a diminished sixth instead of a perfect fifth.
Notes or intervals which sound the same but are
written differently are called enharmonic equivalents or
just enharmonics.

PROJECT 139:

Write two enharmonic equivalents for

each of the intervals shown below.

<.)^T 1;;
Notice the variety of spellings for the whol-e step
shown below.

Some of these are rather impractical.

19^

A
•>' TT*- I
Figure 7-38.

1I IHH 1

II1i

Alternate spellings of a whole step

PROJECT 1^0:

Write three different spellings for the
I,
half step D to E .

In the projects which follow, sing every interval
which is given or which must be constructed.

PROJECT ikl:

From middle C construct the following

ascending intervals;

major sixth, minor seventh, minor

third, diminished fourth, augmented fifth.

PROJECT l k 2 i

Identify the intervals shown.

I,, I GLUTEIft I
PROJECT 143:
intervals:

From G^ construct the following ascending

minor sixth, major third, minor second,

major seventh, perfect fourth.
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PROJECT ikk:

Name each of the intervals in

-Figure 7-38*

Augmented and diminished intervals can be sung by
relating to a simpler enharmonic interval or by thinking
of another interval which is within a half step of the
required interval.

Note, however, that the augmented

fourth and diminished fifth have no simpler equivalents.
In identifying intervals already written it is
almost always possible to work upward from the lower note,
as has been done thus far.

When constructing intervals,

however, there is no reason to assume that the given note
will always be the lower one.

In some situations it is

essential to be able to think of descending intervals.
Two procedures for doing so are given below.

The sample

problem is to construct a descending major third from G.
Procedure 1:

Use the ascending major scale, remember

ing the quality of intervals built from the tonic.
1.

Thirds in a major scale are major.

2.

In what major scale is G the third degree?
b
E is therefore a major third below G.

3-

Procedure 2:

Use a descending major scale.

I,
E .

Unisons,

fourths, fifths, and octaves from the tonic are
perfect.

Seconds, thirds, sixths, and sevenths are

minor.
1.

Thirds in a descending major scale are minor.
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2.

The note which is a minor third below E^ is C.

3-

Increase the minor third to a major third by
adding a half step.

PROJECT 1^5 s
intervals:

E

b

to C

b

is a major third.

With B as the ttpper note, construct these
major sixth, augmented fourth, diminished

third, major second, major seventh.

Various abbreviations are used in labeling inter
vals:
P5

perfect fifth

A2

augmented second

d7, D7 -- diminished seventh
M3» +3 -- major third
m6, -6 -- minor sixth
The intervals presented have been no larger than an
octave.

Intervals of more than an octave are named in the

same way as smaller intervals.

Their qualities correspond

to the qualities of intervals of less than an octave.

1
M9
Figure 7-39•

M2

^ H9
dll

d4

Qualities of the larger intervals.
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PROJECT 1^6:

Construct the intervals listed, using as

the lower note A^ on the first space in the bass clef.
mlO, A12, M13, m9, Pll.

Constructing intervals on paper is of value only if
the student can also construct them with sounds.

Bach

interval project should be worked through at the keyboard
without reference to the solutions which have been completed
on paper.

The intervals can be related to major scales

just as are the written intervals.

If the student is

proficient on another instrument, he should be able to play
any interval on that instrument also.
The student was instructed to develop skill in
singing the various intervals as they occurred in written
form.

If some of these remain difficult, one can resort to

a technique often used by students.

Find a melody which is

very familiar and which begins with the required interval.
Recalling the melody will automatically provide the inter
val until the interval itself becomes familiar.
student must select examples which work for him.

The
Those

which follow are merely samples.
+6 -- Chopin, Nocturne in E
-6 -- Chopin, Waltz in C

Op. 9» No. 2.

minor, Op. 64, No. 2.

-7 -- Bernstein, "Somewhere," from West Side Story.
Ak -- Bernstein, "Maria," from West Side Story.
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In Chapter 3 the intervals which comprised a row
were inverted to provide another form of the row.

Because

the music was atonal, the spelling of the inverted interval
was less important than the number of half steps it con
tained.

In tonal music, however, an inverted interval

should retain the same name as the original.

The inversion

of an augmented second is still an augmented second and not
a minor third.

inverts to

Figure 7-^0.

and not

Correct notation of an inverted interval.

Octave displacement of one member of an interval
gives a complementary interval.
called harmonic inversion.

This process is sometimes

If any interval of less than an

octave is combined with its complement, the result is an
octave.

Figure 7-^1 shows pairs of complementary intervals.

Play each pair and notice the similarity between comple
mentary intervals.

Learn the complement for each major,

minor, and perfect interval.

199

1» O L»» I
d5

A4

I
p5

P4

B
^ " ^1
m6

M3

I L»TF» | K| 6 GJ
to

m7

M2

Figure 7-41.

M7

m2

P8

P unison

Pairs of complementary intervals.

Summary
Music which is organized around a central tone is
called tonal music.

When played in ascending or descending

order, the pitches used in tonal compositions form scales
or modes.

Most scales and modes contain five, six, or

seven pitches.

Varying patterns of intervals between the

notes make possible a large number of scales and modes.
The most familiar scales in Western music are the major and
minor.

Sharps or flats used to correctly form these scales

are organized into key signatures which appear at the
beginning of each line in a composition.
Intervals in tonal music are named by counting the
letter names included.

The exact size (quality) of the
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interval is identified by relating each interval to a
scale.

In a major scale the unisons, fourths, fifths, and

octaves are called perfect.
are called major.

Seconds, thirds, and sixths

Perfect and major intervals increased

by a half step are called augmented.

Major intervals

decreased by a half step are called minor.

Minor and

perfect intervals decreased by a half step are called
diminished.

CHAPTER 8
CHORDS AND CLUSTERS
Two or more intervals combined form a chord.

Thus,

a chord may also be defined as a group of three or more
notes which may be sounded together.
In Chapter 5» chords were developed from a tone
row.

Use of the pitch material available within the row

was of primary importance.

In the discussion which follows,

chords will be constructed and analyzed in terms of their
interval content.

Whether they exist in serial or non-

serial music will be of secondary importance.
The division of this chapter into sections on
chords built from specific intervals is intended only to
facilitate study.

Rarely do contemporary composers write

music in which all of the chords are built from a single
type of interval.
Chords Containing Seconds and Sevenths
A chord built of major seconds could incorporate
some, or all, of the whole-tone scale.

Like the scale

itself, these chords would lack strong tonal feeling because
all of their intervals are identical.

Chords using both

major and minor seconds or even made up entirely of minor
seconds are also possible..
t
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Seconds cannot be notated vertically.

Correct

procedure is to place the upper note to the right of the
lower.

Applications of this rule are shown in Figure 8-1.

IB "3T
Figure 8-1.

I

Notation of seconds.

Because the intervals are so small, tones in the
chords of seconds tend to blur into each other.

Chords of

seconds seem to have less identity as definite chords than
do chords built from other intervals.

For this reason the

term tone cluster is often applied to chords of seconds,
particularly when they contain large numbers of notes.

The

technique of playing clusters on a keyboard can be most
interesting; fists, forearms, rulers, blocks of wood, and
even yardsticks may be utilized.
Typical white-key clusters for piano are shown in
Figure 8-2.

Black-key clusters and chromatic clusters are

also employed by composers.
The clusters in Figure 8-2 are notated conven
tionally.

More recent practice has been to omit the

individual note heads and show only the upper and lower
limits of the cluster.

The examples in Figure 8-3 repre

sent a very small percentage of the widely varied symbols
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Ma.iority» measures 7-9--Charles Ives.

ri i n &
Figure 8-3•

Notation of tone clusters.

1

20 k
used for clusters.

A student in need of more information

should consult one of the reference works on notation (see
Selected Bibliography).
The sound of chords built of seconds is altered
greatly when some of the notes are displaced to different
octaves.

The seconds become sevenths or ninths, and the

chords lose their indefinite quality.

Composers sometimes

write music in which the sevenths or ninths are considered
basic chord-building intervals rather than displaced
seconds.

Figure 8 - 4 .

PROJECT 147:

Cluster with octave displacement.

Rearrange the notes of the cluster given

above to form at least six different chords of sevenths,
ninths, and seconds.

PROJECT l k & :

Write a piano composition in three

sections following the specifications given.
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Section A:

Slow.

Use clusters as harmonic back

ground for an independent melody or as
the entire structure.
Section B:

A little faster.

Use three or four

note chords built in sevenths or
ninths.
Section A:

Repetition of the original A.

Chords Containing Thirds
Triads
Three-note chords built in thirds are called triads.

ia g ^ frfl I
Figure 8-5.

Triads.

Chords which can be rearranged by octave displacement to
form a pair of thirds are also called triads.

•H I IGJ?1 I
Figure 8-6.

Inverted triads.
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The generating note of a triad is called the root.
The other notes are named for their intervals above the
root.

A triad consists of a root, a third, and a fifth.

When the pitches are rearranged, the names are retained.

}
/
Q FIFTH
~(F
S / O THIRD fi
U ROOT

Figure 8-7-

ROOT
W
Q FIFTH
THIRD

THIRD
M ROOT
W
FIFTH

Names of degrees of a triad.

These "rearrangements" of triads are called inversions.
Their identification is based upon the bottom note and is
not affected by displacement of the notes above it.

Any of

the notes may be repeated in a different octave; the term
used is doubling.

—X

G

-ffB
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s
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©—

g
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a
f)!

t

: :

li

Root Position

Figure 8-8.

a

°

6

=1

„ .

0 ft ft
First Inversion Second Inversion

Triads in root position and in inversions.
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First inversion triads are used throughout the
right hand part of the Kabalevsky Toccatina.

Notice, how

ever, that the left-hand melody usually carries the root
of the chords, thus turning most of them into root position
triads.

Allegretto

£
Figure 8-9«

"Toccatina," measures 1-^, from 15 Children's
Pieces, Op. 27, Book 1--Dimitri Kabalevsky.

The triads in Figure 8-9 merely duplicated the
melody at various intervals.

In most tonal music, triads

function more independently, setting a foundation for the
melody and reinforcing the tonality.

Tonality can be

established and reinforced by emphasizing chords which are
equal distances above and below the tonic.
In the dorian mode, chords which are related to the
tonic by seconds are shown beJ.ow.

Applying accidentals to

some of the notes results in the same relationships, but in
different modes.
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ytf r If m i
Figure 8-10.

Chord pattern in dorian mode.

I
PROJECT 1^9s

While playing the chord pattern in

Figure 8-10 several times in succession, improvise a
vocal line above it.

PROJECT 150:

Experiment at the keyboard with the

sounds which result from altering by half steps various
notes in each chord in Figure 8-10.

In a major key, surrounding the tonic by triads
related by thirds will produce these chords:

V* $ "1
Figure 8-11.

J

J

Chord pattern in C major.
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In a minor key, the result would be:

I
Figure 8-12.

Chord pattern in c minor (natural form).

Using notes from more than one scale or mode makes
available a wider variety of triads which are still related
to the tonic by thirds.

Figure 8-13 illustrates just one

of many possibilities.

m

MM J J
Figure 8-13•

;

Chords from C major and c natural minor,

Because fourths and fifths are complementary, the
triads which surround the tonic at the distance of a fourth
are the same as those at the distance of a fifth.

In
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traditional music the basic chords are those which are
related to the tonic by the interval of a perfect 5th.

Figure 8-l4.

Chords related to C by fourths and fifths.

The beginning piano student will find these chords
easier to play with one hand.

They need not all be in root

position.

ft H g B I
Figure 8-15*

A common chord pattern for one hand.

Traditional studies in music theory are largely
based upon triads.

Knowledge of the terminology applied to

triads in tonal music will be helpful to the student who
goes on to the study of traditional theory.
Triads commonly consist of two kinds of thirds:
major and minor.

Four combinations of these thirds are

possible and result in four "qualities" of triad.

The
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nomenclature will be easier to remember if the triad is
considered as a third and a fifth from the same root.

The

types, or qualities, are identified below.
Ma.jor triad:

major third, perfect fifth.

Minor triad:

minor third, perfect fifth.

Augmented triad:

major third, augmented fifth.

Diminished triad:

ii

«

minor third, diminished fifth.

P

itfij

Major

Minor

Figure 8-l6.

Augmented

t
Diminished

The four qualities of triad.

Again in traditional studies, each scale degree is
identified by a Roman numeral.

Chords are labeled by the

scale degrees of their roots.

k

|_ 8 8
i

Figure 8-17•
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Triads in the major scale.
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Many theorists prefer to include in the labeling an
indication of the quality of each chord.

The essentials of

this system are as follows:
Ma.jor triad;

upper case numeral (I).

Minor triad:

lower case numeral (i).

Augmented triad:

upper case numeral with superscript

plus sign (I + ).
Diminished triad:

lower case numeral with superscript

o (i°).

PROJECT 151:

Construct the triads of the D major and

B harmonic minor scales.

Label each with Roman numerals

indicating chord quality.

In addition to the numbers, each scale degree has a
name which will also apply to the triad built on that scale
degree.

The name tonic is already familiar to the student,

as is the term leading tone for the seventh scale degree.
The term leading tone only applies to the seventh degree
when it is a half step below the tonic.

All of the terms

appear in Figure 8-l8.

I

QTOKIC

SUPERTONIC

§

LEADING TONE

Figure 8-18.

n

Q MEDIANT
IP OsUBTONtC.)QSUBMCOIANT

Q DOMINANT
OSUBDOMINANT

Names of scale degrees.
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Other Chords Built from Thirds
The triad is only one of the chords which can be
built by stacking thirds on top of each other.
possibilities are shown in Figure 8-19*

Other

Notice that each

type of chord is identified by its largest interval.

11

I

7th

9th

chord

chord
Figure 8-19-

11th
chord

13th

15th

chord

chord

Chords built from thirds.

The top note of a fifteenth chord would simply
repeat the pitch of the root; but if some of the pitches
are altered by accidentals, chords of the fifteenth and
beyond are possible.

K

Figure 8-20.

15th

17th

19th

chord

chord

chord

More complex chords built from thirds.

Like triads, chords of the seventh and beyond can
be altered to suit different scales and modes and to
provide variety.

Several kinds of seventh chords are

2.1k
shown in Figure 8 -21.

They are classified by identifying

both the quality of the triad and the quality of the
seventh, in that order.

When both qualities are the same,

the word is used only once.

| u

ihn

'u

Major

Major-Minor

Diminished

DiminishedMinor
Figure 8 -21.

Minor

i*n

a

Minor-Major

m

AugmentedMajor

Seventh chords of various qualities

Chords of a seventh and beyond may occur on any
scale degree and may be inverted as are triads.

With more

constituent notes, there are more possible inversions.
is often necessary to omit notes from these chords.

It

The

seventh and ninth chords can function well without their
fifths.
One seventh chord stands out above the others in
tonal (as opposed to modal) music.

The dominant seventh,

labeled V_,, in major contains both of the tendency tones
in the major scale.

These tones give the

pull toward the I chord.

The

place of the basic V chord.

a very strong

therefore is often used in

215

4SE=IT7P4 I
Figure 8-22.

C major scale and tendency tones in the V_
chord.

Figure 8-23.

moving to I.

The series of chords shown in Figure 8-15 more
often appears as:

Figure 8-24.

PROJECT 152:

r "

^

I

32

I

T

A simple chord pattern in C major.

Memorize the chords in Figure 8-24.

Then

learn to play the pattern in every major and minor key.
#
b
Write this pattern in C minor t F minor, and E minor,
using the harmonic form of the minor scale.
play it in any minor key.

Be able to

2l6
Broken Chords
Before continuing the study of chords, the student
should realize that the pitches in a chord need not be
sounded simultaneously.

The term "broken chord" is

commonly used to describe any of the ways in which chords
are subdivided.

In Figure 8-25 each note can easily be

seen as part of a chord.

In Figure 8-26 a few other forms

of broken chords are shown.
Allegro molto

T

'U

-i
P

W JJ

ntidfl

m
Figure 8 - 2 5 .

Prelude No. 6 , Op. 38, measure 1--Dimitri
Kabalevsky

?JM 1 T[RR 1 FRRRRR IPRPTFR1
Figure 8-26.

Typical broken chord patterns.

The term arpeggio applies only to broken chords in
which each note sounds individually.

The word comes from

the Italian word for harp and suggests that the notes
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should sweep from one extreme of the chord to the other.
Chords preceded by a wavy vertical line are to be played as
arpeggios ("rolled"), but each note is to be sustained
after the attack.

In the example below, the arrow included

with the second chord indicates that the chord must be
rolled from top to bottom.

m

Figure 8-27•

Arpeggios

Chords Built from Fourths and Fifths
Chords built of fourths have been used frequently
and freely in the twentieth century.

The fourths employed

are perfect or augmented since the diminished fourth would
be confused with a third.

Figure 8-28 shows just a few of

the possible constructions.

Figure 8-28

Chords built of fourths
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When inverted, fourth chords contain seconds and
fifths.

g
Figure 8-29*

T

-

II

A fourth chord and its inversions

Chords built of fifths can be inverted to fourth
chords, but in root position they sound more stable and
solid than fourth chords.

m
Figure 8 - 3 O .

A chord built of fifths.

All of the chords in the example which follows are
built from fourths and fifths.

The student should play

this music several times to become familiar with the sound
of "quartal" and "quintal" harmony.
Notes are sometimes omitted from fourth chords.
In Figure 8-31 the first chord in the second measure, if
complete, would read A-D-G-C.

PROJECT 153s

Invert each chord in Figure 8-31 to a

position in which all of the intervals are fourths and
fifths.
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Figure 8 -31.

2nd Movement, "Grablegung," measures 1-k
from Symphonie Mathis der Maler—Paul
Hindemith.

Music in which fourths are important harmonically
may also make frequent use of the fourth as a melodic
interval.

In Figure 8-32 notice the use of broken fourth

chords as the main source of melodic material.

In Figure

8-33 the interval of a fourth predominates in the melbdy.
Mixed Chords
Composers in the twentieth century have rarely
tried to limit themselves to chords built from a single
type of interval.

A chord may include any number of dif

ferent intervals in any imaginable combination.

The

chords which follow are built from a variety of intervals
and cannot be explained in terms of any single type of
interval (Figure 8 -3*0.
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Measure 1

Measures 15-16
Figure 8-32.

"Etude No. 6" from Six Ornamental Btudes-Benjamin Lees.
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sS-j-jJFigure 8-33*

Sonata No. 2 for Piano, 3 r( * Movement,
measures l-3--Bernhard Heiden.
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Figure 8-3^*
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Chords of mixed intervals

Examples in Figure 8-35 are chosen from various
places in the Copland Piano Sonata.

Notice the variety of

intervals in some of the chords and the rather simple
triadic structure in others.

!

Chords which are obviously triads or fourth chords,
but which contain an occasional second are called addednote chords.

These chords can often be analyzed in more

than one way depending upon which tones are considered
added and which are considered chord tones.

The sound of

the chord and the musical context in which it occurs are
the deciding factors.
Chords of mixed intervals can be produced inci
dentally by means of two devices more related to counter
point than to harmony.

One of these devices, pedal point,

is the result of keeping one or two voices stationary while
the other voices or chords move normally.

The combinations

of sound which result at any instant can be explained as
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Piano Sonata--Aaron Copland -- Three excerpts
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Figure 8 - 3 6 .

Added-note chords

full chords, but the ear perceives the pedal notes as a
separate entity.

4

Andante

i
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Figure 8-37'
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Pedal point in Sonata No. 2 for Piano, 2nd
movement, measures 52-5^--Bernhard Heiden.
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An ostinato is a short melodic pattern, usually in
the bass, which is repeated without regard for the changing
harmonies above it.

As in the case of pedal pointy the ear

usually distinguishes between notes in the ostinato and
notes which belong to the harmonies above it.
The Bartok example which follows is the simplest
possible ostinato, but it illustrates the principle.

Molto vivace

II 3HI £ M
w^

mm
Figure 8-38.

HP

For Children* No. 40, measures 9-12—Bela
Bartok.

PROJECT 15^:

Over the ostinato given below write a

series of parallel triads to form a short composition.
Also write at least two original ostinato patterns and
add melodies above them.

PROJECT 155'

Find examples of pedal point and ostinato

in other traditional and contemporary compositions.
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Summary
Chords can be built from any kind of interval.
Large conglomerates of seconds are called tone clusters.
Triads, seventh chords, ninth chords, and other chords
built from thirds are basic to tonal music.

If a note

other than the root is the lowest in the chord, the
result is an inversion of the chord.

Certain triads,

usually those built upon the first, fourth, and fifth
degrees of the scale, are of special importance in tonal
music.

Chords built from fourths^ are common in contem

porary music.

In actual practice, composers tend to use

a variety of kinds of chords in the same composition and
to build chords from more than one kind of interval.

CHAPTER 9
POLYCHORDS, POLYTONALITY, AND POLYMODALITY
Polychorda
The prefix poly- means many.

A polychord is a

structure which combines at least two chords.

The chords

which combine to form a polychord must be recognizable as
separate entities*

This is the case when the component

chords are sounded in different ranges.

In Figure 9-1 the

cluster becomes a polychord consisting of C major and
D major triads when the notes occur in different ranges.

R4

1
h*HI

—HFigure 9-1•

A cluster and a polychord.

In Figure 9-2 an eleventh chord becomes a polychord when
the triads are separated.
If range is not used to separate the units in a
polychord, duration or articulation may be.
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Attacking one
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EE
Figure 9-2.

b

8

An eleventh chord and a polychord.

part of the polychord before the other prevents the pitches
in Figure 9-3 from sounding like the cluster in the first
part of Figure 9-1•

Notice that the same pitches and range

are used in each case.

Figure 9-3>

A closely spaced polychord

Separation may also be achieved by using different kinds of
instruments for each component chord.
Polychords need not be limited to triads.

Notice

the variety of structures in Figure 9-^»
In the next example an entire musical phrase is
built from a succession of polychords.

Several of these

chords might sound like eleventh chords in another context,
but in an atmosphere of polyharmonies they are heard as
pairs of different triads.

KFCT
£

H

H

#T=

Figure 9-^»
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Mixed polychords.

liV«)v

Figure 9-5•

A phrase using polychords

Polytonality
Continuous use of two or more tonalities at the
same time is called polytonality.

The various tonalities

must be clearly differentiated from each other by the same
means used to differentiate the separate units in a polychord.

In the Milhaud example which follows 9 instrumenta

tion helps to clarify the lines in different keys.
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Symphony No. 3 1 1st movement, measures 9-12—Darius Milhaud
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PROJECT 156:

In Figure 9-6 determine the key in which

each instrument is playing.

The B

major second lower than written.

clarinet sounds a

The viola is written

in alto clef with middle C on the third line of the
staff.

The student may be interested in playing any

two parts in the score simultaneously.

Several

pianists or other instrumentalists can play the entire
score.

Bitonality1 the use of two tonalities simultane
ously, is the most common form of polytonality.

To experi

ence bitonality, try the exercise described in Project 157*

PROJECT 157!

Play the right hand to Mary Had a Little

Lamb as written, but play the left hand chords in one
of the tonalities called for.

Refer to the written

solutions only if considerable difficulty is encountered
in playing from the chord symbols.

SIJR^I^NRFRIRI'HRRCRIFRCRI^^
^

i

x

D:

Figure 9-7«

Mary Had a Little Lamb.

iz-,

1
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Charles Ives made quite obvious his use of bitonality by indicating the appropriate key signature for
each tonality.
AndavtVe MaesYoSO

mer-ci - fal

uc,

iS-'

S
Figure 9-8.

un - to

S3

m
m
m

Sixty-Seventh Psalm t measures l-3--Charles
Ives -- Condensed score.

PROJECT 158;

Write a simple bitonal composition for

piano or groups of instruments.

Change the key rela

tionships at least once during the composition.

Before

writing, experiment at the keyboard with all of the
possible key relationships and select those which seem
most desirable.

Polymodality
As the name suggests, polymodality involves the use
of different modes having the same key center.

A bimodal

piano composition such as the one below may have each hand

232
in a different mode.

Any combination of standard or

synthetic scales and modes is possible.
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Figure 9-9.
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"Lento" from The Five Fingers, measures 1-4-Igor Stravinsky.

Summary
When two or more entirely different chords are
sounded simultaneously and still retain their separate
identities, the result is called a polychord.

The component

chords can be kept separate by means of range, timbre, or
duration.

When two or more different tonalities are

maintained simultaneously, the effect is called polytonality.

The term bitonality is generally used when two

tonalities are present.

Polymodality occurs when two or

more modes are used over the same key center.

CHAPTER 10
CHANCE MUSIC AND INCOMPLETE NOTATION
All written music leaves something to chance.

No

system of notation devised so far has been sufficiently
precise to insure two identical performances from the
printed page.

Listen to any two performances of the same

composition and this point will become obvious.

The

pitches may be the same, but the tempo, accentuation,
balance of parts, dynamic nuances, and many other subtle
factors will vary noticeably between performances.
Recently, some composers have become interested in
designing music which will insure that each performance
differs substantially from all other performances.

Use of

chance or indeterminancy in serious music may involve any
or all of the parameters of a composition.

Few general

statements can be made about this sort of music because
the practices vary so greatly between compositions.

"Mild"

use of chance is illustrated in the example which follows.
Most of the Schuller Quartet No. 1 is written out conven
tionally.

Chance elements occur when little would be

gained by detailed and exact notation, as in the rapid
runs illustrated.
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Improvise on these 5 notes in fast legato runs
i}(not necessarily continuously nor in 'tfiis order)

last note

dynamic range :J9p-mp

Figure 10-1.

String Quartet No. 1, Third Movement,
measure 3 3 ? violin 1--Gunther Schuller.

The other extreme is found in such a work as Imaginary
landscape, by John Cage.

Twelve radios are tuned to twelve

different wavelengths and permitted to play simultaneously.
All elements of this composition are left to chance except
its overall length.

Between the extremes of Schuller's

Quartet and Cage 's Imaginary Landscape lie hundreds of
compositions in which the performer must make choices based
upon information provided by the composer.
In Jack's New Bag, for nine players, Barney Childs
writes sections like the following which will be played by
one of the instruments on a cue from the conductor:

"On

cue 9 during the next ten seconds, play three different
notes or sounds (•mp ), separated in time from each other,
each of different duration."

Yet in the same composition

he specifies the make and dimensions of a piece of sand
paper to be held against the piano strings.

In another

excerpt from the same work the second piano is given the
following instructions in place of any written notes:

"At
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any time before or during this page begin c. kO seconds
of ostinati, repeating and/or mixing as you wish, complete
with rests counted as stipulated.

Ignore what the other

player is doing.
Chance music is also called aleatory music.
term is easy to remember if its origin is known.

This

Alea is

the Latin word for dice; musical organization determined by
a throw of the dice would be chance music.

Music has been

written in which a throw of dice decided which of several
alternatives would be taken during a performance.

The term

aleatory is applied to this and all other types of chance
music.

PROJECT 159:

Aleatory chords:

Gather together at least

four singers or instrumentalists and one individual to
serve as conductor.

Whenever the conductor indicates an

attack t each performer produces whatever pitch he
wishes.

The conductor indicates dynamics.

PROJECT l60:

Plan six sound events t each of thirty

seconds' duration.
card.

Write each of them on a separate

Shuffle the cards and perform them in the

sequence which results.

10- Barney Childs t "Jack's New Bag," Source, I,
No. 1 (January 1967)» 52-63*
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PROJECT l6l:

Distribute the cards used in Project 158

to from two to six people.
simultaneously.

Perform the sound events

One individual should coordinate the

players so that they start together.

PROJECT 162:

Gather a small group of instrumentalists

and write a series of five or six chords for them.
Number the chords.

When the conductor holds up a

certain number of fingers, the performers play the
corresponding chord.

When the conductor points to

individuals| they improvise anything they wish.

The

conductor may have more than one individual improvising
at a time.

Improvisations may be interrupted at any

time by one of the chords.

PROJECT 163:

Experiment with chance composition by

writing short compositions in which just one parameter
is left to chance.

Examples could include music in

which rhythm, dynamics, tempo, and performing medium are
carefully notated but pitch is left up to the per
formers.

Generalizing about chance music is futile.

The

only common factor is the willingness of the composer to
give to the performer certain options as to what, how, or
whether he will perform at various points in the composition.

CHAPTER 11
NEW SOUNDS AND SOUND SOURCES
It would have been surprising if composers who
experimented with new methods of organizing the elements of
music had been content with the palette of sounds left by
their nineteenth century predecessors.

They have not been

content; the search for new sounds, or timbres, has been
continuous.

This chapter will not catalog all, or even a

large percentage of the new kinds of sound discovered in
recent years.

It will attempt to show some of the direc

tions taken by composers seeking these new sounds.
Conventional Instruments
Within the accepted nineteenth century techniques
for obtaining sounds from instruments lie potentialities
for some remarkable timbres.

In To the Victims of Hiro

shima « for fifty-two strings, Penderecki demonstrates the
unearthly, unstringlike sound of a huge cluster made by
assigning a different pitch to each player.

A similarly

surprising effect is achieved by a cluster of human voices
in the same composer's The Passion and Death of Our Lord
Jesus Christ According to St. Luke.

In both cases each

performer is making a quite normal sound; the unique
sound is achieved only when all of the parts come together.
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Another effect) the glissando, is possible on
nearly any instrument) but it was rarely used in serious
music until the present century.

Bartok) in his Fourth

String Quartet» used the glissando extensively.

This

quartet) incidentally) uses many unusual techniques for
playing stringed instruments.

VIOLIN

1

ill J'T'-J

VIOLIN

2

VIOLA

CELLO

Figure 11-1.

IV

,L * * J

" 'I

ir '*,^T

Fourth String Quartet, I, measure 75-~Bela
Bartok.

In the Bartok example t glissandos (or glissandi)
are indicated by a connecting line between the starting and
ending notes.

Glissandos may also be notated with a wavy

line as in Figure 11-2.
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Figure 11-2.

A typical glissando.

String glissandos do not consist of rapidly played
half or whole steps; they include all of the possible pitch
levels within their range.

Only on a keyboard instrument

or a fretted stringed instrument such as a guitar is the
half step the smallest interval.

Intervals smaller than

the halfstep are called microtones.
Certain composers and theorists in the twentieth
century have become interested in the possibility of microtonal scales.

Much of their work has been very scientific

and has resulted in scales of ftineteen, twenty-four, thirtyone, forty-three, and fifty-three pitches to the octave.^
Each of these scales would require its own notation, some
specially built instruments, and considerable ear-training
for the performer.

A simpler and more common approach has

been to divide the half step in half to form quarter tones.
Nearly every wind and string instrument can be made to play
quarter tones.

A weakness of this system is its basis in

the half step, an already artificial division of the octave.
11. William W. Austin, Music in the 20th Century
(New York: W. W. Norton & Company, 1966), pp. 382-383*
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Notation of quarter tones varies among composers.
The symbols in Figure 11-3 are only a few of those which
have been used.

Raise pitch by a quarter tone:

^

Lower pitch by a quarter tone:

Figure 11-3 •

PROJECT l6k:

/ t i -r
\ i

J

t

Notation of quarter tones.

Practice singing the following exercises

until the quarter tones can be sung accurately.

1.

li

6

'a

2.

o

>9

f *

3.
o

A

y

Becoming sensitive to these minute pitch differ
ences requires considerable practice.

The student who is

an accomplished performer on a wind or string instrument
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should master the techniques required to play quarter tones
on his instrument.
Microtones do not really qualify as new sounds, but
they have a profound effect upon the sound of music in
which they are used.

When quarter tones are employed,

their use is often limited to an occasional interjection
into the common chromatic scale.
allegro

I
g j y p I t r f r /if fr y if r
Figure 11-4.

I
r

Kp

I

"Arab Village," from Seven Studies on Themes
of Paul Klee a excerpt from 1st oboe part-Gunther Schuller.

Microtones other than quarter tones are less compatible
with the chromatic scale and must be used consistently in
their own context.
Entirely unconventional means of playing standard
instruments have been devised by a number of contemporary
composers.

John Cage, a pioneer in this area, has written

music for pianos to which various modifications have been
made.

The term prepared piano is in common use as a result.

One of his works, Amores for piano and percussion, requires
that screws, bolts, and pieces of rubber be placed between
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specified strings on the piano.

The instructions for

preparing the piano conclude with this statement:
The total desired result has been achieved if, on
completion of the preparation, one may play the
pertinent keys without sensing that he is playing
a piano or even a "prepared piano. 1 ' An instru
ment having convincingly its own special charac
teristics, not even suggesting those of a piano,
must be the r e s u l t . 3-2
In Amores« conventional notation is adequate because
the piano keyboard is used.

The written notes indicate the

keys to be pressed but not the pitches which will be heard.
Cage and others have sometimes bypassed the key
board, sending the performer inside the piano to pluck,
strum, rub, or scrape the strings directly.

Sometimes the

strings are attacked with mallets or other implements.

The

strings can be made to vibrate sympathetically by pressing
the damper pedal or silently depressing keys and then
singing, shouting, or playing an instrument into the piano.
The wooden parts of the piano are also used to make percus
sive sounds.

PROJECT 1651

Using a grand piano, try each of the

effects described in the preceding paragraph.

12. John Cage, Amores (New York: C. F. Peters
Corporation, 19^3).
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Nearly every instrument is capable of an enormous
variety of sounds.

Avant garde composers are extending the

resources of instruments by demanding new sounds from them.

PROJECT 166:

Select one instrument, excluding piano

and organ, and list every possible means of obtaining
sound from it.
"musical."

Do not exclude sounds which are not

Compare this list with the lists of other

students who have chosen similar instruments.

Project

118, a similar assignment, can serve as a starting
point.

New Instruments
The development of new musical instruments has been
going on since primitive times.

The twentieth century has

had its share of inventions in this area.

Composers seek

ing new sounds may develop entirely new instruments to pro
duce them.
A notable example of this approach may be found in
the work of Harry Partch.

Much of his music is written for

instruments such as the chromelodeon, marimba eroica, bass
marimba, kithara, harmonic canon, boo, cloud chamber bowls,
and surrogate kithara, all of which he invented and built
himself.

Partch uses a forty-three tone scale which would

in itself demand unorthodox instruments.

Some of his
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instruments seem to be derived from those of other cultures
and centuries.
Sound sources used by contemporary composers are
not always what would be considered musical instruments.
Avant garde compositions have included glass breaking,
balloons popping, trash can lids clanking, and hands
clapping.

Even in the conventional symphony orchestra one

may find occasional innovations; Henry Cowell's Symphony
No. 11, for example, calls for four glass or porcelain
kitchen bowls of different sizes.
Even without equipment or instruments the human
being is capable of many different sounds.

Stockhausen's

Momente employs foot-stamping, hand-clapping, footshuffling, knee-slapping, pronouncing of unvoiced con
sonants, tongue-clicking, whispering, screaming, and other
effects.

PROJECT 167:

Compose a work which uses no "real 11

musical instruments and no human voices.

Varese, in one of his best-known works, Ionisation.
called for two sirens.

In the score each siren is notated

without pitch, but dynamics are carefully marked.

Due to

the nature of the siren, an increase in dynamic level
results in a rise in pitch.

Varese was interested in

sirens because they could produce a continuum of pitches
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within their range.

They were not limited to half steps,

quarter tones, or even halves of quarter tones.
sirens one element was lacking: control.

But with

Sirens could only

glide up and down within vaguely defined limits.

The

combination of infinitely variable pitch and complete
control became possible only when electronic sound sources
V.

were developed.
Electronic Music
Why It Is Used
Composers are interested in electronic music for
two reasons:

(l) it is a source of new timbres and kinds

of sound, and (2) it gives the composer complete control
over all elements of the music.
Theoretically, the possibilities for new sounds
from electronic sources are unlimited.
without pitch can be produced.

Sounds with or

The sounds of existing

instruments can be reproduced and altered in innumerable
ways.

Even within the practical limitations of available

equipment and composers' imaginations, the variety is
tremendous.
The complexities which have resulted from total
serialization and from the practices of advanced non-serial
composers often exceed the capabilities of human performers.
Composers who would never hear accurate performances of
their music welcome electronic music.

There need be no
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human performers.

The composer can work directly with the

sound materialt placing his finished "performance" on tape«
One can only suggest the vast potential of elec
tronic music.

In the area of pitch, any frequency which

the human ear can perceive can be produced electronically.
Intervals between pitches can be so small that the ear is
unaware of a change in pitch.
microtonal scale is available.

Obviously, any kind of
The possibilities for

durational control are almost infinite.
sounds can be produced.

Incredibly short

The other extreme in duration is

limited only by the length of the tape on which the sound
is recorded.

How Electronic Music is Produced
Sounds recorded on tape can be changed or manipu
lated in many ways.

Most people who have used a tape

recorder have probably tried playing back tape at a speed
other than that at which it was recorded.

Subjecting

sounds to changes of this sort, altering them electron
ically, and splicing bits of tape together comprise the
techniques of the tape studio.

Tape music may be based

upon a collection of sounds from the "outside world."

The

origin of many of the sounds in Poeme Electronique by
Varese, a work discussed earlier, can easily be identified
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by listeners.

Electronic music constructed in this way,

from real or concrete sounds, has been called musique
concrete•
Sounds can be produced directly by electronic
means.

Doing so is called synthesizing sounds, and a

piece of equipment which can do so is called a synthesizer»
The relationship between these terms and the word
"synthetic" is obvious.
Synthesized sounds are also involved in computer
music, but in this case the composer programs a computer
which then follows his instructions to produce the music.
The composer must prepare the entire composition in advance.
He will not hear his music in progress.

PROJECTS 168-172:

Without the appropriate equipment

and training, synthesizer and computer music cannot be
produced.

The student can, however, make some experi

ments with tape music using nothing more than a tape
recorder and splicing tape.

The following projects

will show in a crude way some of the tape techniques.
With two tape recorders and a little electronic equip
ment, the projects could be much more elaborate.

168

Record a single pitch produced by a voice or
instrument.

Play it back at different speeds,
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noticing how the pitch and duration change.
same with a short melody.

Do the

Notice that pitch and

tempo change.

169

Record about ten widely varied sounds.

Cut the

tape into short lengths and splice these together
in random order.

For more variety, record the

sounds at varying speeds.

170

Record any of the following:

a cymbal crash, a

single note on a bass drum or tympani, a percussive
sound on a piano, or the dropping of some pots and
pans.

Cut this portion from the tape of which it

is a part and splice it in backward.

The attack

will then come at the end of the sound.

171

While a sustained note is being played and
recorded, slow the revolving tape reel by hand.
With a little practice, glissandos and microtones
can be produced.

172

Record almost any sound on about a foot of tape.
Splice the ends of this tape together, allowing
sufficient length to pass through both reels.

This

forms a tape loop which, when played, becomes an
ostinato.
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It is strongly recommended that the student do
additional reading in order to acquire even a
rudimentary understanding of electronic music.

The

most convenient source is the November 1968 Music
Educators Journal (Volume LV, Number 3)1 a
periodical which is available in most college
libraries.

Despite the title, this particular issue

is a handbook on electronic music.

Notation of Electronic Music
According to what has been said up until this point,
notation in electronic music sounds like a contradiction in
terms.

However, the plan, or specifications, or score with

which the composer approaches the synthesizer or computer
must use some form of notation.

The system used may be

meaningful only to the composer himself, but at one stage
in the composition some notation is necessary.
A considerable body of music exists which uses pre
recorded electronic music in conjunction with live per
formers.

For these works, the composer must provide the

live musicians with a score which shows in conventional
notation what is occurring on the tape.

The performers

must know how their parts fit with the electronic sounds.
The composer is forced to approximate in conventional
notation sounds for which such notation is inadequate.

An
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example of such a score may be found on page 80 of the
November 1968 Music Educators Journal.

Of more value to

the composer is the type of score which he makes to guide
his own work with his sound-producing equipment.

Technical

information is represented graphically as is shown in the
scores on pages 83-85 of the Music Educators Journal cited
above.
Summary
Contemporary composers have sought new sounds by
exploiting the extremes of conventional instrumental and
vocal technique and by seeking totally new means of
extracting sounds from instruments.

In the process, they

have sometimes found the division of the octave into twelve
parts to be unsatisfactory.

Microtones of Various sizes

have been used, but the quarter-tone is probably the most
common.
New instruments have been built and sound sources
not usually thought of as instruments have been used.
Electronic music has provided new sounds and greater
control over all parameters than is humanly possible.
Electronic music can be produced by manipulating taped
sounds, by synthesizing sounds electronically, or by
programming a computer to synthesize sounds.

APPENDIX A
TEST GIVEN FRESHMEN MUSIC STUDENTS AT THE UNIVERSITY OF
ARIZONA, SEPTEMBER 1968
This Questionnaire is for Research Purposes Only*

Please

Do Not Sign Your Name.
Class
Ma.jor
1*

Circle the names of the composers who have lived
during the twentieth century.
Creston
Purcell
Bloch
Babbitt
Stockhausen
Offenbach

2.

Name one opera written since 1920 (other than Amahl and
the Night Visitors).

3.

In two or three sentences tell what you know about the
composer Anton Webern and his music.

k.

What is aleatory music?
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5.

For what kind of music are Otto Luening and Vladimir
Ussachevsky best known?

6.

Name three or more contemporary compositions which you
have performed.

7.

Circle the name of the composer who used the 12-tone
technique most frequently.
Bartok
Schoenberg
Prokofiev

8.

In each of the pairs below, circle the title of the one
work which is the more.typical of twentieth century
compositional techniques.
a.

Rachmaninoff--Piano Concerto No. 2

b.

Stravinsky--Rite of Spring

a.

Sibelius--Violin Concerto

b.

Bartok--Music for Strings, Percussion, and
Celeste

9»

a.

Schuller--Seven Studies on Themes of Paul Klee

b.

Barber--Adagio for Strings

Write, in whole notes, a 12-tone row.

APPENDIX B
SOLUTIONS TO PROJECTS
Solutions to consecutive projects are placed on
consecutive pages.

The student should check the solution

to each project before attempting the succeeding project.
Solutions have been provided only for projects which
require single objective answers.
The upper halves of the pages in this Appendix
carry solutions to Projects 3 through 92.

Solutions to

Projects 95 through 157 appear at the bottoms of the
pages.
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Projects 3 and 95

Project 3

t

-

Project 95
Chromatic scale, first five notes

I

o #o

«

With octave displacement:

Projects k and 99
Project k

i

Project 99

k

<UJ -
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Projects 5 and 103
Project 5

i

I

h i -

or may be written as

i 1 UJjJ ? $

-

Project 103
Flute alone
Oboe alone
Clarinet alone
Flute and oboe
Flute and clarinet
Oboe and clarinet
Flute, oboe, and clarinet together
Total:

Seven
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Projects 6 and 106
Project 6

i

Project 106

>tJL«LLAJ-r-
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1
Projects 7 and 107
Project 7

1 ~

* JjjjcU*

Project 107

HF5

IP O

i"

Q Q-
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Projects 8 and 111
Project 8

t

||

Project 111

Twenty different series, five for each row form.
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Projects 9 and 112
Project 9

}T

T 7 —or may be written as

i, r / c l - 1

j

-

Project 112

Thirty-two, eight for each row form.
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Projects 10 and 113
Project 10

$7* £JjLUy. r —
or may be written as

\ 7? ^LUL^ * —
Project 113

/

/

/ s /

1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
X
X
X
X
X
0

0

0

3^512
3 5 2 4 1
3 14 2 5
3 2 15 4

0

0

(Original order)
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Projects 11 and I l k
Project 11

3 T.J
or may be written as

J - «F

J | J J .J

TT

Project 114

3SE

JKMMMHMI

9

11

M
* T
/\ /

m

2

BJ

6

Ir o

*

7

5

b
9

-TOWJ
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Projects 16 and 115

J J> T7
FT
r r

Project 16 .

1T«R JJJ

1
T
IT FFFR r

•S,J' r "r j

1

FFR
r

•>. ^

N

Project 115
Chromatic scale:

0 *G

IL.FR.. . TA >» *0 ^
I

K

2

3

4

Row:

2

6

7

8

9

1 0

1 1

1 2

1
a "p -

1

5

7

" f
1 2

" ^ al t el • nJ ii§[
8

4

6

5
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Projects 17 and 116
Project 17

' i t£ «

L

_

1
J =F

T

t

r
N

y

" f t

* «r

Project 116

J* from beginning of measure is equivalent to 1/2 step

265
Projects 18 and 117
Project 18
Many dotted notes are present in the voice part.
They rarely coincide with any pulse.
Numerous grace notes obscure the beginnings of the
main notes.
A variety of note durations prevents the establish
ment of a repeated pattern.
Voice and harp rarely sound simultaneously to
reinforce a particular pulse.

Project 117

R
JJ
1
«IJ,RA!FIF^>FR'RI N" '
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Projects 38 and 121
Project 38

I

JOT J3J3

| J333 M

| JJU J33331J ^

Project 121

BY

\

I

Use of octave displacement i n the

I

bta~
6

\ chord,
2

b~ar

1^8

I?#
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Projects k O and 122
Project 40

I

1

j73 j]j!n

je .cfe

| JOT

j * ||

Project 122

IS

fog.

^

|fei

ks:

w

tjeg-

faec
w
- to"y o
IO

^

1

268
Projects 56 and 123
Project 56

)

"5—1
fT

I 31

*J

1

/T

U J
I

i

y ?
h r h

r

5

n.

1—7

?

f

//'

•1
1

11
1

f r r h r

Project 123

J\

FT LJJIYR

it £
IS

RPR^R
'I IJI J r I

ff

b|P

^ f*

|
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Projects 58 and 128
Project 58

J
I

r

Project 128

3
2 3

4

]
5

r

3

6

7

3
8

9

r

10

11

12
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Projects 59 and 133
Project 59

5

J—3—3—3—3
1

2

3

4

5

6

7

8

9

1 0

Project 133

B
FT H ^°~

9

g j a .. fca n 9 "
Dorian
^

£

||Q

(Q-X

,(ibo °^
Aeolian

I

-©-

Ionian

CgX

Phrygian

Lydian

/fi
vu ™ . i!

Q |pei O

Mixolydian
|iw Q (Q)-
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Projects 60 and 134
Project 60

1—

7=7

12 3 4

6 7 t

m

9 10 11 12 13 14 15 16 17 U 19 20 21 22 23 24 23 26 27 28

(•

Project 134

m
9
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Projects 67 and 135
Project 67

I

7T4

1

1

"7T4"

1

71771
I

I LLT LLf

^

I

32

|

l

3.2

|

Project 135
Ma.ior Scale

Relative Minor

Major Scale

Relative Minor

C

a

C*

aP

G

e

G^

e^

D

b

D

b

bb

A

f*

A^

f

E

c#

Eb

c

B

S *

B

b

g

F*

d*

P

d

Projects 68 and 136
Project 68

In Figure 2-37, each measure is divided into
subdivisions.

a m
>

Project 136
Harmonic

—

Melodic
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Projects 69 and 137
Project 69

jeJ JJJJJ

Project 137

o c H J J J J J J J J T O | JcJcJ J |
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Projects 70 and 139
Project 70

•T3 J* |

J~3 J* JJ I ^ ^

Project 139
Each given interval is followed by several
enharmonic equivalents.

IT*
L
L» 'S B*B L»*AH
fl 6

f O

^0

l*U

-jy g I'A"/..
bata fl

*
P

276
Projects 71 and 1^0
Project 71

« J-J-CI'CI | O- «D_O' | JJCJ.JOJJJ J CJ'CJ-JJJJ.

Project l^tO
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Projects 72 and ikl
Project 72
These are samples.
possible.

Many other correct answers are

J-J-1

«IJJJ>|

J J J | OL OL J J J J «• | O_JProject l4l

1
T

Major 6th

-oMinor 7th

1

—

"

Minor 3rd

h a

Diminished 4th

Augmented 5th
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Projects 7 k and 142
Project 7 k
Advantages:

18
g avoids frequent and confusing changes.

The performer always knows the meter.

The

beginning of a measure indicates the beginning of
a phrase.

The inclination to chop the phrases into

overly accented sub-phrases is avoided.
Disadvantages:

Bar lines are too far apart to help in

orienting the player.
difficult to place.

Subordinate accents are

Measures may have to be split

at the end of a staff.

Project 142
Perfect 4th, Minor 7th, Augmented 4th,
Minor 3rd, Diminished 5th, Major 6th.
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Projects 8l and 1^3
Project 8l
The definition given is not the only one which
might be acceptable.
Chromatic scale:

a scale in which all of the intervals

are half steps; an ascending or descending scale in
which all of the notes are a half step apart 5 a
series of eleven consecutive half steps moving in
the same direction.

Project 143

)

-43

L*»

1
1
II
Iff^i
4—
—4 —Ipbkflp
Major 3 r d
Minor 2nd

9—e
Minor 6th

FLJL L

»a

I

Major 7th

Perfect "^th

f]
1
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Projects 82 and i k k
Project 82

(1) G* or A b , (2) P, (3) B, (k) F* or G b .

Project i k k

Major 2nd, Major 2nd, Diminished 3rd,
Doubly Augmented Unison, Diminished 3rd.
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Projects 83 and 145
Project 83

(1) B b or A#, (2) G k or F

( 3 ) E, (k) G,

Project 1^5

Major 6th

Augmented ^th

Diminished 3rd

i!
Major 2nd

Major -7th
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Projects 84 and 146
Project 84

(l) Nine, (2) Three, (3) Ten, (4) Six, (5) Eight.

Project 146

1

bo
mio

fc-O-

II

bo
A12

11

bo II
M13

bo
m9

1

boPH

Projects 85 and 1^7
Project 85

(1) D k or C*, (2) A* or B b , (3) e,

(4) A,

(5) A* or Bb,

(6) B.

Project 147
The solutions given are merely a few of the
possibilities.
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Projects 89 and 151
Project 89

wzm

ffP

Project 151

D Major
iii

B Minor

I

I

vi

vii

;ab

SEE*
i

ii°

BT

iv

~SL

VT

vii'
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Projects 90 and 152
Project 90
The solution given is only a sample.

The student

need not expect his solutions to be identical to this one*

K
QI'4

J JJ.1

IJM

Project 152

c minor:
i

f * minor:

e

Ij'

iv

i

3Z-,

t t t
i

iv

i

i

iv

i

i

f|
3ZT-7

i

minor:
i
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Projects 91 and 153
Project 91
1.

Fifty-three notes

2.

Seven different pitch classes

3.

39*6% of the notes are G's

21 G's
= 39.6
53 notes

Project 153
Most of the chords were already in the position
specified.
inverted.

Check marks indicate those which have been
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Projects 92 and 156
Project 92
The solution uses the sample given for Project 90.
Again) this is merely a sample.
With ties:

|

IJJJ

The ties replaced by notes:

J J J I >J 1 RJJ
L

-«L""

a

Project 156
Flute:

B ^ major for two measures then shifting rapidly

Clarinet:
Bassoon:
Violin:

P major.

Written in G major.

£ major.
F major because of initial B

although the

Viola:

C major chord lasts for three measures.
t,
B major.

Cello:

D major.
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Projects 95 and 157
Project 95

See page 254*

Project 157
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