Chapter 1 A Review of Fundamentals
This chapter summarizes the most important principles of music fundamentals as presented in Finding The
Right Pitch: A Guide To The Study Of Music Fundamentals.
The creation of music involves the organization of two complementary elements: sound and silence.
An aural art that depends on the unfolding of time for its performance and appreciation, music is produced
from fixed units of duration called notes and rests. Notes represent musical sound while rests represent
musical silence. Musical sound and silence are signified in written form by the shapes of the notes and rests
that exist on a set of five parallel lines and four spaces called a staff.
Example 1–1 illustrates the differences in the shapes of the various musical sounds on the staff. Both
whole notes and half notes appear as oval hollowed-out structures. This structure is called the note head.
Quarter notes, eighth notes, sixteenth notes, thirty-second notes, and sixty-fourth notes all have filled-in note
heads.
All notes smaller than the whole note contain a stem (1–1). Eighth notes, sixteenth notes, thirty-second
notes, and sixty-fourth notes also carry a flag, an additional component that is always attached to the right
side of the stem. Eighth notes have one flag, sixteenth notes two, thirty-second notes three, and sixty-fourth
notes four. As we shall soon see, any two notes with flags may be joined together with a thick horizontal
line called a beam. Since half notes and quarter notes do not have flags, neither can they have beams.
Example 1–1: note values on the staff

Another significant aspect of a note's musical shape involves its location on the staff and the position
of its stem (1–1). If a stemmed note in a single vocal or instrumental part occurs above the center line, then
the stem proceeds downwards from the left side of the note head. If a stemmed note in a single vocal or
instrumental part occurs below the center line, then the stem proceeds upwards from the right of the note
head. If a stemmed note is located on the center line, then the stem may point in either direction according
to the musical context. In most cases, however, the stem of a note on the center line points down.
The staff is also the means by which pitches can be distinguished from one another in written form. The
relative highness or lowness of any pitch corresponds to the highness or lowness of the line or space of the
staff on which the pitch is located. In 1–1 above, the notes with downward stems are higher in pitch than
those with upward stems. (Although the highness or lowness of a pitch is best represented with a staff,
musical durations can be indicated without a staff.) Example 1–2 displays the shapes of the corresponding
rests for each of the notes discussed above. Unlike the notes on the staff, which can appear on any space or
line, the rests are always located in the same position.
Example 1–2: rest values on the staff
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As indicated in example 1–3, half notes, quarter notes, eighth notes, sixteenth notes, thirty-second
notes, and sixty-fourth notes have a mathematical relationship to each other and to the whole note. Assuming
that the duration of the whole note carries a relative value of “one,” two halves, four quarters, eight eighths,
sixteen sixteenths, thirty-two thirty-seconds, and sixty-four sixty-fourths will all fill the span of a single
whole note.
Further, two quarters fill the duration of a single half note, two eighths equal a single quarter, two
sixteenths equal a single eighth, two thirty-seconds equal a single sixteenth, and two sixty-fourths equal a
single thirty-second. Thus, smaller note divisions in relation to the whole note exhibit the following
equivalent durations:
Example 1–3: mathematical relationships between note values
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Ties and Dots
There are two different ways to extend the duration of any note: with a tie or a dot. A tie, as shown in
example 1–4, is a curved line that connects two or more notes together; however, only the first note of any
tied pair or group of notes is articulated. The second note of the tied pair (or group of notes) is sustained for
the duration of the note values presented. Tied notes are particularly useful for extending the duration of a
note across the bar line (we shall discuss the bar line in the next section).
The second way to extend the duration of a note is to add a dot to it, as shown in example 1–5. The
addition of a dot extends the duration of a note (or rest) by one half its original value. The tied notes in 1–4
correspond to the dotted note and rest values in 1–5. Thus, the whole note tied to the half note on the center
line of 1–4 corresponds to the dotted whole note on the center line of 1–5. The same holds true for the other
tied and dotted values on each of the lines and spaces in both examples.
Adding a second dot extends the duration of a note (or rest) by one half the value of the first dot.
Therefore, if a single dot extends the duration of a quarter note by one eighth, then a second dot extends the
duration by one sixteenth. If a single dot extends the duration of a half note by one quarter note, then a
second dot extends the duration by one eighth.

Meter and Beat
In music, notes and rests are organized into a series of pulses, or beats. Some of these beats are theoretically
stronger and receive more emphasis than others. The stronger beats, or stressed beats, are called primary
accents. Indicated in example 1–6 with the uppercase letter P, they are the first accents we perceive when
hearing a stream of accents unfold in time as a piece of music is being performed. The weaker beats, or
unstressed beats, are called secondary accents, indicated in 1–6 with the letter s.
Usually, the notes and rests that signify both the primary and secondary accents of a musical
composition are arranged in various configurations that produce a larger temporal framework called meter.
As demonstrated in 1–6, it is the distance between primary accents that determines the meter (see the
brackets in the example), a distance measured by the number of intervening secondary accents that both
precede and follow the primary accents.
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At least two basic types of meter, namely, duple and triple, arise from the distances that span any two
primary accents. Duple meter (1–6a) has one intervening secondary accent between primary accents:
P s P s. Quadruple meter (1–6b), a subcategory of duple meter, has three intervening secondary accents:
P s S s P s S s, the second of which receives more stress than the first or third (notice the uppercase S). The
other main type of meter, triple meter (1–6c), has two intervening secondary accents: P s s P s s. Duple,
quadruple, and triple meters are all considered to be symmetrical meters because they can be divided evenly
by either 2 or 3.
The distance between two primary accents, in addition to producing meter, constitutes a unit of
measured musical space. And each unit so measured is marked off by vertical lines called bar lines, or
measure lines. The spaces these lines enclose are called measures, or bars.
The value of the beat for the measures of duple, quadruple, and triple meters displayed in 1–6 is the
quarter note. To count primary and secondary accents within duple, quadruple, and triple meters, we use
the numbers: 1-2, 1-2-3-4, and 1-2-3 respectively.
Example 1–6: the distance between primary accents in duple, quadruple, and triple meters

Divisions of Beats
There are two basic ways to divide the beat of any meter. If each of the beats is divided into two equal parts
(or multiples of two), then the meter is classified as simple. If, however, each of the beats is divided into
three equal parts (or multiples of three), then the meter is classified as compound. Therefore, any duple,
quadruple, or triple meter may have either a simple division or compound division of the beat.
As shown in example 1–7, the first simple division of the quarter-note beat is the eighth note while the
second division is the sixteenth note (on beat 2 of the first measure, a quarter rest is used instead of a quarter
note). A plus sign indicates the location of where the second half of each quarter-note beat falls.
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Example 1–7: simple duple meter

The next example illustrates the difference between a duple meter with a simple division of the beat
and a duple meter with a compound division of the beat. In the latter (example 1–8b), the value of the beat
is a dotted quarter note (on beat 2 of the first measure, a dotted quarter rest is used instead of a dotted quarter
note). As we have said, the beat of a compound meter is divided into three equal parts or multiples of three.
A dotted quarter can be divided into either three eighth notes (the first compound division) or six sixteenth
notes (the second division).
Example 1–8: simple and compound duple meter

Time Signatures
Examples 1–8 and 9 demonstrate how some of the most basic configurations of notes and rests may occur
within simple and compound meters. It is not difficult to see where these configurations of notes and rests
coincide with the primary and secondary accents because they are clearly marked. Since the primary and
secondary accents are not so identified in actual music, it would be helpful to have a sign or symbol that
could tell us the value of the beat and how many beats are distributed across each measure.
The time signature, or meter signature, provides this valuable information. Consisting of two
components, the time signature appears as a pair of Arabic numbers, one located directly above the other.
If the meter is simple, then the top number designates the number of beats per measure and the bottom
number reveals the value of each beat. All simple meters are read in this way.
If, therefore, the bottom number is 4 in a simple meter, then the value of the beat is the quarter note.
There are two quarter-note beats per measure in example 1–9a, four quarter-note beats per measure in 1–9b,
and three quarter-note beats per measure in 1–9c. Had the bottom number in examples 1–9a, 9b, and 9c been
16, the value of the beat would have been a sixteenth note.
Example 1–9: simple meters
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The reading of compound time signatures is somewhat more complicated. If we attempt to read the
meters represented in example 1–10 according to the method for reading simple meters described above,
then 1–10a would have six eighth-note beats per measure, 1–10b would have twelve eighth-note beats per
measure, and 1–10c would have nine eighth-note beats per measure. But as we shall see presently, this is
usually not the way to interpret compound signatures, unless the meter is performed very slowly.
In order to identify, read, and classify compound meters accurately, it is necessary to perform a basic
arithmetic operation. If dividing the number 3 into the top number of the time signature results in a quotient
is 2, 3, or 4, then the number of beats per measure is 2, 3, or 4. To determine the value of the beat, take the
note value that the bottom number represents, proceed to the note value that is one denomination higher,
and add a dot to that note value.
If the bottom number is 8, which signifies an eighth note, then proceed to the quarter note and add a
dot; therefore, the value of the beat is a dotted quarter. In examples 1–10a, 10b, and 10c, the value of the
beat is the dotted quarter note with two, four, and three beats distributed across each respective measure.
Had the bottom number in examples 1–10a, 10b, and 10c been 16, the value of the beat would have been
a dotted eighth.
Example 1–10: compound meters

Counting Note Values
When performing or reading note values such as those put forward in example 1–7 above, musicians
vocalize or internalize the numbers and plus signs. Usually, musicians counting aloud replace the plus sign
with the word “and.” Accordingly, both the beat and the first division of the beat in example 1–11 below
would be expressed as: “one and two and.” If we include the second and third divisions of the beat, then
additional syllables may be used.
With the quarter note as the value of the beat, the second division brings us to the level of the sixteenth
note—four sixteenth notes fill the duration of one quarter (1–11, measure 3). For each group of four
sixteenths, the syllables “e” (pronounced ee) and “a” (pronounced uh or ah) are applied to the second and
fourth sixteenth notes respectively. Counting at the level of the third division requires no other syllables
beyond those already employed for the second division (the “in 2” designation in the example means that
there are two beats to each measure).
Example 1–11: counting the first, second, and third divisions of the beat in simple duple meter (in 2)
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We avoid adding syllables below the second division of the beat in simple meter because vocalizing
or internalizing syllables and words becomes unwieldy if the note values are performed at a very quick pace.
In any event, it can be seen that the note values in example 1–11 all have a mathematical relationship to each
other: a single quarter note can be divided into two eighths, four sixteenths, or eight thirty-seconds.
Earlier, we said that the reading of time signatures for compound meter is more complicated than
reading those for simple meter. Two different methods for counting aid the performance and reading of note
values in compound meter. Example 1–12 illustrates the first method. The value of the beat is the dotted
quarter note. The first division of the beat would be counted as: 1 + a 2 + a (“one and uh two and uh”).
Notice that for the second division of the beat, every other sixteenth note does not receive a syllable.
For the third division of the beat, only six of twenty-four thirty-second notes are counted. As in example
1–11, the note values in 1–12 all have a mathematical relationship to each other: a dotted quarter note can
be divided into three eighths, six sixteenths, or twelve thirty-seconds.
Example 1–12: counting the first, second, and third divisions of the beat in compound duple meter (in 2)

The second method for performing and reading compound meter appears to contradict the process of
classifying time signatures by dividing three into the top number and by adding a dot to the note value that
is one denomination higher than the bottom number (see above, p. 6). That compound meters are sometimes
6
performed very slowly accounts for the apparent contradiction. When a compound meter such as 8 is
performed slowly, we hear the first division rather than the dotted quarter note as the value of the beat. Thus,
the meter in 1–12 above would be interpreted as having not two beats per measure but six and the value of
the beat would be the eighth note, not the dotted quarter.
Example 1–13 demonstrates how the preceding example would be counted if the notes were played
slowly. When interpreting the first division of a compound meter as the value of the beat, the note values
are counted with the syllables used in simple meter. According to this method, the second division of
compound meter is counted as if it were in simple meter with every note receiving a syllable (1 + 2 + 3 +
4 + 5 + 6 +).
Example 1–13: counting compound duple meter with six beats to the measure
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Rhythm
If meter is the distance between two primary accents, then rhythm is the measurement of both the primary
and secondary accents within that meter. Rhythm involves how the accents are organized, or configured.
It would be instructive to tap out the rhythm to the song “Jingle Bells” to see if your friends can identify the
music without actually hearing the words or the tune. Not surprisingly, most listeners recognize the music
from hearing only the rhythm. To be sure, the song has a very distinctive rhythmic profile. But in any case,
we can take from this exercise the following lesson: rhythm is that particular arrangement of notes and rests
within each measure that ultimately helps to inform the individuality of a musical composition.
Syncopation
Under normal musical conditions, we expect notes of longer duration to fall on primary accents and those
of shorter duration to occur on secondary accents. When divisions of beats are emphasized and/or when the
strongest part of the primary accent is left either unarticulated or weakened in some way, it disrupts the
regular distribution of note values and creates an effect known as syncopation. Syncopation makes strong
that which is otherwise weak.
Musicians produce syncopations by using ties, rests, or shorter notes followed by longer ones. The
syncopated figure in example 1–14a shifts the focus to the first division of the quarter-note beat by
introducing an eighth note on the strongest part of the primary accent and following it with a quarter, a note
value that is twice as long as the preceding eighth.
Example 1–14: two types of syncopation

Example 1–14b shows syncopation within the second division of the beat at the level of the sixteenth
note. The rhythmic syllables in parentheses indicate that their inclusion here adds nothing to the basic count
and that their absence would not obscure the recognition of any of the beats or first divisions of beats.
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Simple and Compound Meter Exchange
In music, it is possible and often desirable to place either a simple division of the beat into a compound
meter or a compound division of the beat into a simple meter. A simple (two-part) division of the beat
occurring in a compound meter is referred to as the duplet. A compound (three-part) division of the beat
used in a simple meter is called the triplet.
Triplets
2

6

2

To understand the triplet, let us compare two duple meters: 4 and 8 . In 4 time (example 1–15a), the value
6
of the beat occurs at the level of the quarter note; in 8 time (1–15b), however, the value of the beat is the
dotted quarter note. The first division of the beat for both meters is the eighth note. Because both
2
6
4 and 8 are duple meters and have beat values of the same note denomination (i.e., the quarter note and the
dotted quarter note), we refer to these meters as “parallel duple meters.”
Example 1–15: parallel duple meters

When a simple meter borrows the first division of the beat from a compound meter, the first division
carries the number 3 above the note group and is referred to generally as the triplet; in this text, the triplet
of the first division is termed “the small triplet.” Examples 1–16a and 16b show how the triplet appears in
2
4 , first with all three notes beamed together (1–16a) and then expressed as a quarter note and eighth
(1–16b). The method for counting the triplet is taken from compound meter (1 + a 2 + a).
If the triplet is not beamed (1–16b), then the figure adds a bracket to the number 3 in order to show the
correct grouping of the notes. In example 1–16b, the first two eighth notes of the triplet are replaced by a
quarter note, thereby modifying the triplet’s basic three-note framework.
Example 1–16: the small triplet

Duplets
A simple (two-part) division of the beat occurring in a compound meter is referred to as a duplet. When a
compound meter borrows the first division of the beat from a simple meter, the first division carries the
number 2 above the note group and is identified as a duplet. Example 1–17 shows how the duplet appears
6
6
in the compound duple meter of 8 ; the origin of the eighth-note duplet in 8 can be traced to the first division
2
6
of the beat in 4 (the parallel duple meter of 8 ). The example below displays two methods for counting the
duplet in compound duple meter, in 2 and in 6.
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Example 1–17: the duplet and its origin

Asymmetrical Meter
We know that duple, triple, and quadruple meters are all considered to be symmetrical meters because they
are divisible by either 2 or 3. Most of the time, a single, symmetrical meter will be used consistently
throughout a piece of music. In other words, compositions that begin in, say, duple meter, usually remain
in duple meter until the end. Sometimes, however, a piece of music might begin in one meter but
subsequently change to another meter or a series of meters before the conclusion. Further, it is possible to
have a meter with an odd number of beats per measure, a meter that is not divisible by either 2 or 3. Such
meters are usually referred to as either asymmetrical meters or odd meters.
Let us consider a meter with five beats per measure. A meter “in 5” results when duple and triple meters
are combined. There are a few ways in which to indicate a meter in 5. One method involves using two
2
3
different time signatures in succession, such as the combination of 4 and 4 shown in example 1–18a. An
alternative approach would be to place the two time signatures at the beginning of the composition and
2 3
separate them with a plus sign, that is: 4 + 4 . If the bottom number for both time signatures represents the
2 + 3
same note value, then the following option is available: 4 . In either instance, the person reading the
music would understand that each pair of measures alternates between the two time signatures until the end
2
or until a change in the metric structure occurs. This method avoids having to notate each measure of 4 and
3
4 throughout the entire composition.
2
3
The most common way to express a meter in 5, however, would be to simply consolidate 4 and 4
5
5
into 4 time, as displayed in 1–18b. We classify 4 time as a simple asymmetrical meter because dividing the
number 3 into the top number of the time signature does not produce a whole number quotient greater than
4 (such as 5 or 7). Accordingly, the meter is simple rather than compound. The dotted line in example 1–18b
2
3
indicates what would otherwise be a measure of 4 and a measure of 4 .
Again, combining duple and triple meters produces a meter in 5: either a measure of duple meter is
followed by measure of triple meter (“two plus three”) or a measure of triple meter is followed by a measure
of duple meter (“three plus two”). Thus, a meter with five beats per measure can be subdivided and counted
as either 1-2 1-2-3 (two plus three) or 1-2-3 1-2 (three plus two).
Example 1–18
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Pitch
An object moved by force produces vibrations that in turn create displacements throughout the surrounding
area. The displaced area, which can be a liquid, a solid, or a gas, serves as a medium of transmission that
carries the vibrations to the human ear. Functioning as a receptor, the ear perceives the vibrations as sound.
The number of sound vibrations completed in one second of time is called frequency.
If the vibrating object produces a regular number of frequencies at a steady rate, then the sound will
be heard as a musical tone. Such tones are referred to as pitches. The relative lowness or highness of any
pitch corresponds to the rate of the vibrating frequency of the sound-producing object. Slower vibrating
frequencies result in lower pitches, while faster vibrating frequencies produce higher pitches.
An inspection of the piano keyboard demonstrates the difference between lower and higher pitches.
The standard 88-key piano, as represented in example 1–19, has 52 white keys and 36 black keys. Moving
from the extreme left to the extreme right of the keyboard, each key produces a pitch that is incrementally
higher and its equivalent frequency faster. From the lowest to the highest pitch, the frequencies range from
27.5 to 4186 vibrations per second. All of the pitches on the keyboard have names that correspond to the
first seven letters of the alphabet, letters A through G. Every eighth pitch and letter repeats the first; this
repetition is called an octave. Any two pitches of the same letter name that are one octave apart have a
frequency ratio of 2:1.
Musicians interpret the numerical relationship between pitches in spatial terms, using the word interval
to describe the distance from one pitch to any other pitch. On the keyboard, the distance between any two
immediately adjacent piano keys constitutes an increment in pitch called a half step. There are twelve half
steps within any single octave.
Example 1–19: the standard 88-key piano

Study example 1–20 and notice the intervallic distances between both the white and black keys of the
piano keyboard. The black keys are arranged in alternating groups of two and three with one intervening
black key between each white key except in two places: from E to F and from B to C. Since the distance
between any two immediately adjacent piano keys is a half step, E to F and B to C constitute the only two
places within the octave where there are half steps between two adjacent white keys.
Example 1–20
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In all other places, two adjacent white keys produce two half steps because a black key separates each
pair. Two consecutive half steps between any two piano keys comprise the interval of a whole step
(sometimes referred to as a “step”). Thus, with the exception of E to F and B to C, the distance between
white keys is always a whole step. With respect to the alternating groups of two and three black keys that
extend across the piano keyboard, three half steps separate each group while the distance between black
keys within each group is a whole step (example 1–21).
Example 1–21

Accidentals and Enharmonic Equivalency
A conflict arises from the fact that twelve half steps fill the span of any octave but only seven alphabet
letters are available to designate pitches. The conflict is more apparent than real because each of the seven
pitch names can have more than one spelling of itself; that is to say, the seven pitch names can be modified
with additional symbols called accidentals.
Accidentals raise or lower any of the seven pitch names. The names and the shapes of the accidentals
are as follows: sharp (), flat ( ), double flat ( ), double sharp (x ), and natural (!). The natural sign
cancels any accidental used to raise or lower a pitch. Each pitch and its associated name can be raised one
half step with the addition of a sharp or lowered one half step with the addition of a flat. In music notation,
the accidental immediately precedes the pitch to which it applies. When speaking or writing about an
accidental that is attached to a pitch, however, the symbol or the word for the accidental follows the pitch
name, as for example: C or C sharp.
Example 1–22 shows how the pitch C can be raised one half step on the piano keyboard with the
addition of a sharp to become C (pronounced C sharp). The pitch B can be lowered one half step with the
addition of a flat to become B (pronounced B flat). Raising the pitch from C to C requires a move from
the left to the right of the keyboard, whereas lowering the pitch from B to B necessitates a move from right
to left. In both cases, the move to C and B ends on one of the black keys.
Example 1–22
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It is also possible to raise a pitch (and its name) two half steps with the addition of a double sharp and
to lower it two half steps with the addition of a double flat. As illustrated in example 1–23, a move from C
to C x (pronounced C double sharp) can be accomplished by raising the pitch from C to C and then from
C to C x (example 1–23). Similarly, the move to B (pronounced B double flat) can be made by lowering
the pitch from B to B and then from B to B .
Raising C to C x takes us to the equivalent white key and pitch of D. If we lower B two half steps, the
operation changes the white key and pitch of A into B . By using sharps, flats, double sharps, and double
flats, at least two different letter names may be assigned to any single pitch. In fact, every pitch can have
three different letter names except for Gand A (see example 1–24 below). When we apply different letter
names to the same pitch, the names are called enharmonic equivalents.
Example 1–23

Example 1–24 locates all of the possible enharmonic equivalents within the C octave; the names of
these pitches remain the same regardless of the octave in which they occur. Again, every pitch can have at
least three different letter names except for G and A .
Example 1–24
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The Great Staff and Clefs
As mentioned in earlier, the staff consists of five lines and four spaces and is an integral component of most
music notation. Example 1–25 displays two staffs, or staves (an alternate plural for staff), joined together
by a bracket in the left margin known as a brace. This apparent two-staff ten-line configuration is referred
to variously as the great staff, the grand staff, or the piano staff. The staff alone cannot represent pitches,
however. Any set or range of pitches requires the use of a symbol called a clef sign. The two most common
clefs are the F clef and the G clef.
Example 1–25 shows the location and appearance of both the F clef and the G clef on the great staff.
The F clef is so named because the sign's two dots surround the line on which the pitch F is fixed. Another
name for the F clef is the bass clef. The G clef takes its name from the swirl around the second line from the
bottom, the line on which the pitch G is designated. Another name for the G clef is the treble clef. With F
and G located on the staff by their respective clefs, it is possible to find the other pitches on the lines and
spaces according to the letters of the alphabet (1–25).
Between the two staves of the great staff is an additional line called a ledger line. Here, the line
designates a pitch called “middle C.” Musicians use ledger lines to retain within a single clef pitches that
exceed the limits of any single staff (see example 1–28 below).
Example 1–25

Other clefs use middle C to fix the location of the seven pitch names. Such clefs are called C clefs
because they locate middle C with a design that encircles the line on which middle C is to be read. C clefs
can be placed on any of the five lines of the staff and therefore are considered to be movable clefs. More
than two hundred years ago, C clefs were widely used; however, today, only two C clefs are commonly
found, namely, the alto and tenor clefs. The alto clef is used for the viola and the alto trombone and the tenor
clef often serves the upper register of the trombone, bassoon, and cello.
Example 1–26 presents all five C clefs on each of the five lines of the staff along with their respective
names. As with the F and G clefs, the other pitches of the C clef precede and follow middle C according to
the order of the alphabet.
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Example 1–26

Octave registers
In the previous sections of this chapter, we located the seven basic pitch names on the standard 88-key
piano, introduced the five types of accidental signs, explained the concept of enharmonic equivalency,
explored the range of the great staff within the general context of the F and G clefs, and discussed the
principal characteristics of the various C clefs.
Initially, we used uppercase letters to represent the seven pitch names that span the seven octaves of
the keyboard. Middle C, which is expressed on the great staff with the use of a single ledger line, is the
fourth C from the extreme left of the keyboard. If we are referring to pitches in general terms, then there is
no need to identify any given pitch within a specific octave register. But if we want to identify a pitch that
occurs within a particular octave, then the problem of precise pitch location, or pitch register, arises—a
problem for which a couple of different solutions have been put forward.
One solution for identifying a pitch within a specific octave register, shown in examples 1–27 and 28,
divides the keyboard into seven segments of pitches with each segment beginning on C and ending on B.
The first of the seven segments is preceded by the pitches A and B while the seventh segment is followed
by the seventh repetition of C. All of the segments as well as the additional pitches at both extremes of the
keyboard are given names to identify the exact register of any given pitch.
The designations for the various registers (and segments) are sub-contra, contra, great, small, one-line
or prime, two-line or double prime, three-line or triple prime, four-line or quadruple prime, and five-line or
quintuple prime. Pitches occurring in the prime registers use lowercase letters and carry either superscripts
or vertical slashes. For example, middle C appears as either c1 or c'. In the double prime register, C is
written as either c2 or c". (Example 1–28 shows all of the pitches on the great staff in relation to their
location on the keyboard.)
Both the sub-contra and contra registers take uppercase letters and use subscript numbers. A2 and B2
of the sub-contra register are pronounced as “double A” and “double B.” In the great and small registers,
pitches are represented with uppercase and lowercase lettering respectively. The alternative to describing
the sub-contra and contra registers with uppercase letters followed by subscripts is to use three uppercase
letters for the sub-contra register and two uppercase letters for the contra register (1–28).
Example 1–27
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The Major Scale
Earlier in this chapter, we saw an octave span on and C in which eight pitches were arranged alphabetically
in an ascending stepwise pattern (example 1–20). This octave configuration bring us to the concept of scale.
The term scale derives from the Italian word scala, which means ladder. A scale is a ladder of tones: a
representation of stepwise pitches running upwards or downwards. The tones of the scale are identified by
the letter names of the alphabet.
The chromatic scale, as presented in example 1–29, divides the octave into twelve half steps. Sharps
are generally used when the scale is notated in its ascending form, flats in its descending form. The
chromatic scale contains pairs of pitches that involve two different versions of the same letter name, that is,
chromatic half steps: in the ascending form, C–C, D–D, F–F, G–G, and A–A (1–29a); and in the
descending form, B–B , A–A , G–G , E–E , and D–D (1–29b).
Two exceptional areas of the chromatic scale have diatonic half steps, that is, two consecutive pitches
with different letter names: E to F and B to C. In the examples below, the tones of the chromatic scale occur
within the span of a single octave; however, the chromatic scale may be expressed in any register, starting
on any of the seven alphabet names.
Example 1–29: the chromatic scale on C

A scale having only one letter name for each of its seven pitches, spanning a single octave, and
comprising five whole steps and two half steps is called a diatonic scale. The distribution of whole steps and
half steps across the seven pitches of a diatonic scale can be found by examining the white keys of the piano
within any octave of the keyboard. Example 1–30 shows a diatonic scale within the C octave.
Example 1–30
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Each of the seven pitches of the diatonic scale is called a scale degree and assigned a number according
to its relationship to the first pitch of the scale. Example 1–31 identifies C as scale degree 1 and D, E, F, G,
A, and B as scale degrees 2, 3, 4, 5, 6, and 7 respectively. The octave duplication of C is 8, which is
equivalent to scale degree 1. All diatonic scales can be divided into two four-note segments: from scale
degrees 1 to 4 and 5 to 8. These segments are called tetrachords; they are usually separated by a whole step
between scale degrees 4 and 5 (example 1–31).
The major scale on C occurs naturally on the white keys of the piano. The combined distribution of
whole steps and half steps across the C-major octave creates, in this case, two matching tetrachords (whole
step, whole step, half step from scale degrees 1 to 4 and whole step, whole step, half step from scale degrees
5 to 8). The profile of the complete scale consists of half steps between scale degrees 3 and 4 and scale
degrees 7 and 8, with all other adjacent notes being whole steps.
Example 1–31

The pattern of half steps and whole steps in the major scale reflects two things, namely, key and mode.
Key, which is also known variously as the keynote or tonal center, is that pitch to which all other pitches
are related and toward which they ultimately move. If we play every pitch of the C-major scale in the
numerical order of its scale degrees, starting with C as scale degree 1, the arrival of scale degree 7 confirms
the strength of the key; for here, there is a compelling drive to complete the upward succession of pitches
by ending on scale degree 8.
In addition to having an assigned number, each scale degree has a name. Scale degree 1 (or 8) is called
the tonic, scale degree 2 the supertonic, 3 the mediant, 4 the subdominant, 5 the dominant, 6 the submediant,
and 7 the leading tone.
The mode of a composition has a more direct relationship to the actual music than does the concept of
scale, which is merely an alphabetical inventory of pitches derived from the music. Expressing certain
characteristic patterns and configurations of pitches, the mode confirms and establishes the key of a musical
work. Among the most important characteristic patterns of any mode is the arrangement of linear half steps
and whole steps such as the one shown above in 1–31, which illustrates the C-major scale and mode. Indeed,
its profile of half steps between scale degrees 3 and 4 and scale degrees 7 and 8 distinguishes the major
mode from the profiles of other diatonic modes.
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Moving the Major Scale to Octaves Other than C with the Addition of Sharps
Since there are twelve half steps and pitches within any octave, each pitch may have its own major mode
and scale. It is therefore possible to move the C-major scale to any of the remaining eleven pitches within
the octave. However, when moving the major scale to octaves other than C, its profile of half steps can be
maintained only with the inclusion of one or more black keys of the piano.
Let us begin with the G octave. The first step is to start on C, scale degree 1 of C major, and go up to
G, scale degree 5 of C major (example 1–32). Note carefully that the distance from C to G is 3½ steps (3½
steps is an abbreviation for three whole steps and one half step). Later in this chapter, we shall refer to this
distance as a perfect 5th.
Example 1–32

Once the G octave has been identified, C major’s profile of half steps and whole steps must be
preserved in G major. In order for the half steps to remain between scale degrees 3 and 4 and scale degrees
7 and 8, the tetrachord structure of the major mode has to be maintained (each tetrachord contains within
its four-note span the following pattern: whole step, whole step, half step).
In example 1–33, we can see that the lower tetrachord, scale degrees 1 to 4, does not require the
addition of black keys to preserve the four-note pattern of whole steps and half steps; however, the upper
tetrachord, scale degrees 5 to 8, does. In order to establish a half step between scale degrees 7 and 8 and
to maintain the tetrachord structure, it is necessary to raise the F one half step to F.
Example 1–33
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Moving upwards in 3½-step increments from C takes us through what is called the sharp side of major.
The starting notes for the seven major scales on the sharp side consist of G, D, A, E, B, F, and C. As
long as the starting note of each scale is 3½ steps above the one that preceded it, all of the sharps added
previously for each scale will be used in subsequent formations; and, each new scale will add one sharp to
those that have been retained from previous formations. As indicated in example 1–34, the additional sharp
creates scale degree 7 within the upper tetrachord of each new scale (see the circled notes). (Notice that the
starting notes D, E, B, and C appear below rather than above the starting note of the previous scale. After
counting upwards in 3½-step increments to find these notes in a higher register, transferring each of them
down into a lower octave minimizes the use of ledger lines.)
Example 1–34: the sharp side of major
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Moving the Major Scale to Octaves Other Than C with the Addition of Flats
To locate the first octave in which to construct a major scale with flats, count downwards 3½ steps from
C to F (example 1–35). As we shall see, moving downwards in 3½-step increments from C takes us through
the following octaves: F, B , E , A , D , G , and C . In order to best illustrate each of these octaves
and their respective scale constructions, it will be easier to move upwards in 2½-step increments. Later in
this chapter, we shall refer to this distance as a perfect 4th.
Looking at example 1–35, notice that if we start on c prime (c1) and continue upwards 2½ steps, our
destination will be f prime (f 1). Proceeding downwards 3½ steps from c prime leads to small f. Therefore,
the same pitch letter can be reached by moving either up 2½ steps (a perfect 4th) or down 3½ steps (a
perfect 5th) from any given pitch (in this instance, c prime); however, each pitch of the same letter will be
in a different octave register.
In any case, having located the F octave, let us build the F major scale. In order to preserve the half step
between scale degrees 3 and 4, a B must be added to the lower tetrachord (example 1–36). The upper
tetrachord requires no changes, as a half step already exists between E and F, scale degrees 7 and 8.
Example 1–35

Example 1–36
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During our construction of the sharp side of major, we said that as long as the starting note of each
scale is 3½ steps above the one that preceded it, all of the sharps added previously for each scale will be
used in subsequent formations; and, each new scale will add one sharp to those that have been retained from
previous formations. With respect to the construction of major scales with flats, the addition of each new
flat will occur within the lower tetrachord, as long as the starting note of each scale is 2½ steps above the
one that preceded it (or 3½ steps below the one that preceded it). As shown in example 1–37, for the flat
side of major, the addition of a flat in the lower tetrachord occurs on scale degree 4 (see the circled notes).
Example 1–37: the flat side of major
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Major Key Signatures
In the previous section, we learned that when moving the major scale to octaves other than C, the half steps
between scale degrees 3 and 4 and scale degrees 7 and 8 can be maintained only with the inclusion of one
or more black notes of the piano. It is, however, unwieldy to place all of the sharps or flats of the mode
throughout the notated score of a music composition. Accordingly, the accidentals (sharps or flats) of any
mode appear in a type of shorthand notation known as a key signature.
The key signature identifies the specific notes that are appropriate to the mode of a musical work. There
are two sides to the major mode: a flat side and a sharp side. We shall find a the connection between these
two side in the next section, The Circle of 5ths.
Look at the configurations of the key signatures for C major and C major as they appear on both
the G clef (treble clef) and the F clef (bass clef). Examples 1–38a and 38b present the key signature as a
collection of accidentals that appears between the clef sign and the time signature. The key signature forms
a pattern that is logically designed to keep all of the accidentals within the limits of the staff and to facilitate
reading.
The pattern for both sharp and flat keys is consistently maintained except in one place. Starting with
F, the pattern for sharp keys is down a 4th and up a 5th, except for the A, which continues down another
4th before the pattern resumes. Determine the intervals of a 4th and 5th by counting each line and space on
the staff. The key signature pattern for flat keys contains no irregularities: up a 4th and down a 5th.
Example 1–38

Consider what would have happened to the A if the pattern of descending 4ths and ascending 5ths
had been consistently observed. Both the A and the B would have required ledger lines and thereby
exceeded the limits of the staff (example 1–39).
Example 1–39
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The Circle of 5ths
The circle of 5ths uses C major as a starting point and ascends in perfect-5th intervals through G, D, A, E,
B, F, and C, increasing by one the number of sharps for each successive key (example 1–40). The other
side of the circle descends from C in perfect-5th intervals through F, B , E , A , D , G , and C ,
increasing by one the number of flats for each successive key. Out of these formations, fifteen major keys
emerge, seven with sharps, seven with flats, and C major, which has neither sharps nor flats.
As shown in example 1–40, the procession of ascending perfect 5ths on the sharp side of major and
descending perfect 5ths on the flat side of major forms a circle, a circle of 5ths. Notice the three pairs of
keys located on the lower portion of the circle, namely, D and C, G and F, and C and B. Play the
scales for these three pairs of keys on the piano and you will find that each pair sounds the same; they are
enharmonic keys. The enharmonic keys close the circle of 5ths by bringing the sharp and flat sides of major
together.
Example 1–40: the sharp and flat sides of major in the circle of 5ths

Chapter 1 A Review of Fundamentals

25

Examples 1–41a, 41b, 41c, and 41d show both the sharp and flat key signatures in their respective
treble and bass clefs. As stated above, the arrangement for sharps is down a 4th and up a 5th, except for the
A, which continues down another 4th before the initial pattern is resumed. For the flat keys, the pattern
reverses the configuration of the sharp keys: up a 4th and down a 5th, with no irregularities.
A useful way to remember the order of sharps as they appear on the staff is to associate them
respectively with the first letter of each word of the sentence “friends can go dancing at Ernie's bar.” For
flats, remember that the first four flats spell the word BEAD, followed by the letters GCF, which we could
read as an abbreviation for “good cars fast.”
Example 1–41

Example 1–42 illustrates some of the common mistakes that music students make when writing key
signatures.
Example 1–42
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Identifying Major Key Signatures
There is a paradox in the relationship between key signatures and the scales and modes they signify. The
paradox involves the difference in the order of accidentals that appear in the construction of a scale versus
the order of accidentals as they appear in that scale's key signature. Consider the scale construction for C
major (example 1–43a); here, the order of sharps is C, D, E, F, G, A, and B. Compare the
sequence of sharps in the construction of the C-major scale to the order of sharps in the key signature
(1–43b): F, C, G, D, A, E, and B.
The only common factor of significance between the order of accidentals in the construction of a scale
with sharps and the order of accidentals in the scale's key signature is as follows: the last sharp added to the
scale (not including scale degree 8, which is a duplication of scale degree 1) is scale degree 7, the leading
tone; the last sharp of the key signature is also scale degree 7. In the case of C major, scale degree 7 is B.
The fact that the last pitch of the key signature is scale degree 7 helps us to identify the keynote of any
sharp key, as the note following scale degree 7 is scale degree 8, the keynote (see the upward arrow pointing
to C in 1–43b). And so, for all of the sharp key signatures, look at the last sharp and realize that the
keynote is one half step above that last sharp.
Example 1–43: C major

For flat keys, we find the same paradox in the relationship between key signatures and the scales and
modes they signify (examples 1–44a and 44b); however, the last flat of the signature cannot help us identify
the keynote. Rather, a different principle must be applied to acquire this information. If the flat key has two
or more flats in its key signature, then the next-to-the-last flat will be the keynote. The key with one flat is
F major and you will simply have to memorize this fact.
Example 1–44: C major

Diatonicism, Chromaticism, and Tonality
We know that the pattern of half steps and whole steps in the major scale reflects two things, namely, key
and mode. The mode of a composition expresses certain characteristic designs that confirm and establish
the key. The key is that pitch to which all other pitches are related and toward which they ultimately move.
The key represents the tonality of the mode.
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Tonality in music is analogous to the gravitational force exerted by the Sun upon any object that comes
within its field of attraction. Tonality is a system of pitch organization that establishes its own field of
attraction around one central tone. All of the other tones of the mode seek to revolve around and gravitate
toward this central tone in a hierarchical order.
The tonic, as the principal tone of this hierarchy, exerts its gravitational force upon all of the other tones
of the mode, each of which assumes a position of relative strength and stability within the tonic’s field of
attraction. In other words, within the framework of the key and mode, some tones have a stronger
relationship to the tonic than others.
In broad terms, the concepts of key, mode, and tonality bring us to a consideration of the principles of
diatonicism and chromaticism. The study of music fundamentals deals largely with diatonic usages in music.
Perhaps the best way to understand diatonicism is to recognize that every mode (including those that we
have yet to examine) has certain tones that represent its unique profile of half steps and whole steps. The
tones that are specific and appropriate to the mode are diatonic elements; these tones are part of the key’s
orbital system.
In most cases, the diatonic elements will be reflected in the key signature. However, the key signature
may not represent all of the pitch content of a music composition. The tones that are neither native to the
mode nor reflected in the key signature are referred to as chromatic pitches. Chromaticism, if used
extensively in a musical work, can not only undermine both the key and mode, it can eliminate them
altogether.
Intervals
The term interval describes the distance from one pitch to any other pitch. It is possible to measure the
numerical distance between two pitches by counting the letter names from the lower pitch to the higher pitch
or from the higher pitch to the lower pitch. For example, C to D, is called a 2nd, C to E a 3rd, C to F a 4th,
C to G a 5th, C to A a 6th, and C to B a 7th (example 5–1a). When speaking of the numerical distance from
C to C (the second C is a duplication of the first in a higher register), we use the term octave rather than the
number 8. The abbreviation for octave is 8ve.
When two or more musicians perform the same pitch in the same register, the terms unison or prime
are used to designate the interval. If two pitches occur simultaneously, then the interval is called a harmonic
interval. Example 1–45a illustrates some of the harmonic intervals that may exist within the range of a single
C octave; intervals no larger than an octave are called simple intervals.
Example 1–45b demonstrates what happens if the upper pitch of each pair of simple intervals is moved
into the next higher octave; this action produces what are referred to as compound intervals, intervals
exceeding the span of an octave. To determine the numerical designation for a compound interval, add the
number 7 to its simple intervallic counterpart: 2+7 becomes a 9th, 3+7 a 10th, 4+7 an 11th, 5+7 a 12th, 6+7
a 13th, 7+7 a 14th, and 8+7 a 15th. Since the top pitch of the octave duplicates the bottom pitch, we add 7
rather than 8 to the simple interval in order to avoid counting the same pitch twice.
Example 1–45: harmonic intervals
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If two pitches occur in succession, then the interval is called a melodic interval. Example 1–46
demonstrates two different types of melodic succession between adjacent pitches, namely, conjunct motion
and disjunct motion. Conjunct motion involves movement between pitches that are either a half step or
whole step apart, whereas disjunct motion occurs when movement between pitches is greater than a whole
step. Another term for conjunct motion is melodic motion. In Example 1–46, the distance between the
bottom C and the upper pitches of each melodic interval becomes increasingly larger until the octave is
reached.
Example 1–46: melodic intervals

The Essential Diatonic Intervals of Major
In order to recognize and calculate the exact distance between two pitches, you must understand the
intervallic relationships between scale degree 1 and all of the other scale degrees of the major mode. As
stated above, the numerical size of an interval in major can be determined by counting the pitch names
between the bottom note and each note above it.
Intervals can be measured not only in terms of their numerical value but also according to their quality.
“Perfect,” “major,” “minor,” “diminished,” “doubly diminished,” “augmented,” and “doubly augmented”
are all qualitative descriptions applied to the distance between two pitches. Doubly diminished and doubly
augmented intervals are far less common than the other five varieties; however, you will encounter them
if your study of music theory continues beyond the purview of music fundamentals and basic harmony.
In C major, the intervals formed between scale degree 1 and the diatonic scale degrees that occur above
scale degree 1 are described as either major or perfect. Major and perfect intervals are the two categories
of “essential diatonic intervals” from which all invervallic relationships are determined; and when we move
these intervals to keys other than C major, such as G major, the same numerical and qualitative relationships
are preserved.
If, as shown in example 1–47, the interval's numerical distance from scale degree 1 is a 2nd, 3rd, 6th,
or 7th, and if the top note of the interval is part of the scale (and therefore part of its key signature), then the
quality of the interval is always major in a major mode. Moreover, the term major can be applied only to
2nds, 3rds, 6ths, and 7ths.
If the interval's numerical distance from scale degree 1 is a 4th, 5th, octave, or even a unison, and if
the top note of the interval is part of the scale, then the quality of the interval is always perfect in a major
mode (a perfect unison, however, does not have a top note since both pitches of the interval are identical).
The term perfect can be applied only to 4ths, 5ths, octaves, and unisons.
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Example 1–47: the essential diatonic intervals in C major

Two Principles for Recognizing and Constructing the Qualities of Intervals
In the foregoing section, we stated that if the bottom note of an interval is scale degree 1 of a major scale
and if the top note of the interval coincides with a diatonic scale degree of the scale, then the quality of the
interval is either major or perfect. The coincidence of the top note of the interval with a diatonic scale degree
is the first principle for recognizing and constructing the qualities of intervals.
The second principle, referred to here as the re-sizing principle, is applied when the top note does not
appear as a diatonic scale degree above scale degree 1. As demonstrated in example 1–48 below, the resizing principle uses the following qualitative terms: minor, diminished, doubly diminished, augmented, and
doubly augmented. Accordingly,
(1) decreasing the size of a perfect interval by one half step produces a diminished interval (1–48a);
(2) reducing the size of diminished interval by one half step gives us a doubly diminished interval;
(3) a perfect interval increased in size by one half step becomes an augmented interval;
(4) expanding the size of any augmented interval by one half step results in a doubly augmented interval;
(5) decreasing the size of a major interval by one half step yields a minor interval (1–48b);
(6) reducing the size of a minor interval by one half step creates a diminished interval; and,
(7) a major interval increased in size by one half step becomes an augmented interval.
Example 1–48: the re-sizing principle
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And so, to calculate the quality of an interval, evaluate the lower note as scale degree 1 of a major
mode, if the top note coincides with a diatonic scale degree of that mode (based upon the mode's half-step
profile and key signature), then according to principle one, the quality is either major or perfect. If, however;
the top note does not constitute a diatonic scale degree of a major mode, then determine the quality
according to the re-sizing principle as put forward in 1–48 above.
Let us consider some of the intervals that may occur when the diatonic pitches above scale degree 1
are either raised or lowered by one half step with the addition of either a sharp or flat. You will notice that
these alterations produce minor, diminished, and augmented qualities (example 1–49).
All qualitative descriptions of intervals take the following abbreviations: major as M, minor as m,
diminished as d, and augmented as A. Uppercase and lowercase letters are used to distinguish between
intervallic qualities. The filled-in note heads without stems in the example do not represent specific
durational values.
Example 1–49: producing minor, diminished, and augmented intervals above C

The Principle of Like Inflection
An inflection is a note that has been altered with the addition of an accidental. If both pitches of an interval
are inflected equally in the same direction, upwards or downwards, then the quality of the interval does not
change. This phenomenon may be referred to as “the principle of like inflection.” The only aspect of the
interval that does change is that it occurs at a higher or lower pitch level depending on whether sharps or
flats are used. Example 1–50 illustrates this fact.
Example 1–50: the principle of like inflection
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Compound Intervals
Earlier in this chapter, we learned that intervals may exceed the span of an octave. As shown in example
1–51b, the numerical designation for a compound interval is determined by adding the number 7 to its
simple intervallic counterpart. Although the numerical designation of a compound interval changes, its
qualitative description does not. All minor intervals remain minor in their compound forms, major intervals
remain major, perfect intervals remain perfect, diminished intervals remain diminished, and augmented
intervals remain augmented. Thus, a major 2nd becomes a major 9th, a major 3rd becomes a major 10th,
a perfect 4th becomes a perfect 11th, a perfect 5th becomes a perfect 12th, a major 6th becomes a major
13th, a major 7th becomes a major 14th, and a perfect octave becomes a perfect 15th.
Example 1–51

Interval Inversion
What happens to the numerical distance and quality of a simple interval when its two pitches are turned
upside down or flipped, that is, when either the bottom note of the simple interval is placed one octave
higher to become the top note or the top note is moved one octave lower to become the bottom note?
Intervals that undergo this type of alteration are said to be inverted.
Using C major as our reference key and mode, let us consider the inversions of intervals in example
1–52a. Notice that when c1 is moved one octave higher into the c2 register, the unison (or prime) becomes
an octave, the 2nd a 7th, the 3rd a 6th, the 4th a 5th, the 5th a 4th, the 6th a 3rd, the 7th a 2nd, and the octave
a unison. If you add the pair of numbers that the interval and its inversion represent, the sum is always nine:
1+8=9, 2+7=9, 3+6=9, 4+5=9, 5+4=9, 6+3=9, 7+2=9, and 8+1=9. As indicated in 1–52b, perfect intervals
(P) remain perfect upon inversion, whereas major intervals (M) become minor (m).
Example 1–52
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Example 1–53 summarizes the numerical and qualitative changes that occur when an interval is
inverted. Note carefully that upon inversion, diminished intervals become augmented and augmented
intervals become diminished.
Example 1–53

Consonance and Dissonance
The distinction between consonance and dissonance in music is a means by which intervals are classified
according to whether they are perceived by listeners as either stable or unstable. Consonant intervals exhibit
a feeling of rest while dissonant intervals exude a sense of tension. Dissonant intervals usually seek to form
connections to consonant intervals in a process known as resolution. Traditionally, dissonances resolve to
consonances. When a dissonant interval is resolved to a consonance, a feeling of relaxation is produced.
Resolutions of dissonance endow most of the tonal music of the Western tradition with a sense of forward
motion, as the alternation between tension and relaxation propels the music ever forward.
There are two classes of consonant intervals, perfect consonances and imperfect consonances. The
perfect consonances are the unison, the perfect octave, the perfect 5th, and sometimes the perfect 4th. The
imperfect consonances consist of both major and minor 3rds and 6ths. The dissonant intervals include 2nds,
7ths, the augmented 4th, diminished 5th, and sometimes the perfect 4th.
The diminished 5th and the augmented 4th are notable for their sound and construction. Both intervals
are often referred to as the tritone because each of its forms consists of three whole tones (i.e., three whole
steps). The tritone stands exactly in the middle of the octave, dividing it in half. The sound of the tritone
remains the same when it inverts because it always consists of three whole tones. The only change that
occurs with the inversion of the tritone is within the context its numerical size: 4ths always invert to become
5ths and vice versa.
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Of all the consonant and dissonant intervals, the status of the perfect 4th, depends on its position within
the musical texture. If the perfect 4th occurs between the lowest note of the musical texture, called the bass
(pronounced bƗs), and an upper note, then the interval is treated as a dissonance (example 1–54a). If,
however, the perfect 4th does not occur between the bass and an upper note, then the interval is consonant
(1–54b).
Therefore, the consonant perfect 4th is a 4th that occurs between two pitches above the bass; neither
of the two upper pitches form the interval of a 4th with the bass. Example 1–54 illustrates the difference
between the consonant and dissonant 4th. The brackets show the two pitches that form the interval of the
perfect 4th. Notice that both the consonant and the dissonant 4th can appear as either a simple or compound
interval (a perfect 11th).
Example 1–54

The Minor Mode
The major mode is not the only mode in music that has a tonal center; however, its profile of half steps and
whole steps distinguishes major from the profiles of other diatonic modes.
In major, certain scale degrees are relatively stable while other scale degrees are relatively unstable.
That is to say, some scale degrees seek to move to other scale degrees while some scale degrees have less
of a tendency to move. Scale degrees 1, 3, 5, and 8 are comparatively stable and can be referred to as rest
tones. The scale degrees between the rest tones, scale degrees 2, 4, 6, and 7, are unstable; the unstable scale
degrees seek to move to one of the more stable rest tones. The unstable scale degrees shall be called active
tones.
Scale degree 2 usually moves to either scale degrees 1 or 3, scale degree 4 to either 3 or 5, and scale
degree 6 to either 5 or 7. If scale degree 6 proceeds to 7, the leading tone, then the motion frequently
continues upwards to the tonic note (8). It is important to understand the relatively unstable nature of active
tones because their tendency to attach themselves to the more stable rest tones accounts for some of the
melodic patterns that occur in both the major and minor modes. In this text, we refer to the major and minor
modes collectively as the major-minor tonal system.
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The Natural Minor Mode
The minor mode has three forms, the harmonic minor, the melodic minor, and the natural minor, which is
also known as the pure minor and the Aeolian mode (for a discussion of the Aeolian mode and the other
modes that have Greek names, see Chapter 2). The natural minor can be located on the piano keyboard by
finding the A octave in any register. As shown in example 1–55, the natural minor in the A octave consists
of white keys only; no black keys are involved and no pitches inflected. Since the pitches E to F and B to
C constitute the only two places within the octave where there are half steps between two adjacent white
keys, the combined distribution of whole steps and half steps across the A octave produces a profile of half
steps between scale degrees 2 and 3 and scale degrees 5 and 6.
Example 1–55

The natural minor takes from the major mode the names of the tonic, supertonic, mediant, subdominant,
dominant, and submediant to designate scale degrees 1, 2, 3, 4, 5, and 6 respectively. Scale degree 7,
however, is a special case. Unlike the major mode, the natural minor contains a whole step rather than a half
step between scale degrees 7 and 8. Scale degree 7 of the natural minor is called the subtonic in order to
distinguish it from the leading tone of the major mode. The natural minor does not share the major mode’s
compelling drive to move upwards by half step from scale degree 7 to scale degree 8. It is therefore more
difficult to define and hear the tonic of the natural minor. The presence of the subtonic note may well be the
natural minor’s most distinctive feature. (In Chapter 2, however, we shall encounter other modes that also
have the subtonic scale degree.)
Following the method introduced earlier for describing major and minor intervals, we use lowercase
letters when referring to the tonic of any minor mode. Therefore, the minor mode in the A octave will be
written as “a minor” rather than as “A minor” (and pronounced as Ɨ minor, not ă minor). On the other hand,
major keys such as C major, F major, and D major use uppercase letters.
The Relative Minor
Since no black keys are involved in the construction of a minor, its key signature is identical to that of C
major. Having neither sharps nor flats, both modes possess exactly the same pitch content and therefore
share the same key signature (example 1–56). The principal differences between C major and a minor are
their tonics and ranges. C major’s scale degree 1 is C; its range extends across the C octave. Scale degree
1 of a minor is A; its range falls within the A octave.
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Despite these differences, the common pitch content between C major and a minor constitutes an
important relationship between the two modes. Indeed, within the context of C major, a minor is described
as the relative minor key area of C major. The relative minor key area always occurs on scale degree 6 of
the corresponding major mode.
Example 1–56

Each of the fourteen transpositions of C major has a relative minor. To find the relative minor of any
transposed major mode, transpose the relationship between C major and a minor. In other words, locate scale
degree 6 of any transposed major mode and that pitch will be the relative minor key area. For example, what
is the relative minor key of G major? Scale degree 6 of G major is E. Therefore, e minor is the relative minor
of G major; and both modes have one sharp (F) in their key signatures.
Another way to find the relative minor of any transposed major mode is to recognize that scale degree
6 is always a major 6th above the tonic note. Also, remember that the inversion of a major 6th is a minor
3rd (see example 1–53 above); accordingly, we can find the relative minor of any major mode by proceeding
either up a major 6th or down a minor 3rd from the tonic note. Either direction from scale degree 1 leads
to scale degree 6.
The Parallel Minor and the Parallel Major
In the foregoing paragraphs, we saw how major and minor modes standing in a relative relationship to one
another share the same key signature (and therefore the same pitch content) but always have different tonics
and different ranges. Another type of modal relationship involves two modes that have different key
signatures but share the same tonic and the same range.
Because both modes have the same tonic note, they are considered to be parallel to one another. Every
major mode has a parallel minor mode, every minor mode a parallel major. Using C as scale degree 1,
examples 1–57a and 57b illustrate the differences and the similarities between two parallel modes.
Example 1–57
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Example 1–57b above presents the scale formation for the natural minor within the C octave. Since C
is the tonic, the mode must include an E , A , and B (scale degrees 3, 6, and 7) in order to preserve the
profile of half steps between scale degrees 2 and 3 and scale degrees 5 and 6. On the other hand, C major
maintains its profile of half steps with E!, A!, and B!.
The Relative Major
Although it is possible to construct the scale for the natural minor on any pitch and add the appropriate
accidentals to preserve its half-step profile, there is a faster and easier way to find the accidentals that
comprise the key signature for the minor mode. In the preceding section, we noted that every major mode
has a parallel minor and every minor a parallel major. And just as every major mode has a relative minor,
every minor mode has a relative major.
To find the relative major, proceed to scale degree 3 of the minor mode by counting up a minor 3rd
from the minor mode’s tonic pitch. Once you have located the relative major, its key signature will provide
the pitch content and the key signature for the natural minor (see example 1–58b, A up to C is a minor 3rd).
Examples 1–58a and 58b show the various options for finding relative major and minor key areas. We
know that the relative minor of a major mode can be found by counting either up a major 6th or down a
minor 3rd from the major mode’s tonic pitch (1–58a). Similarly, it is possible to locate the relative major
key area of any minor mode by counting either down a major 6th or up a minor 3rd from the minor mode’s
tonic pitch (1–58b).
Example 1–58

To summarize parallel and relative modal relationships: any two modes that stand in a parallel
relationship to one another will share the same tonic pitch and range but have different key signatures. Any
two modes that stand in a relative relationship to one another will share the same key signature but have
different tonics and different ranges. Scale degree 6 of the major mode is the relative minor key area. Scale
degree 3 of the natural minor is the relative major key area.
The Circle of 5ths for Minor
Earlier in this chapter, we assembled a group of ascending and descending perfect 5ths to form a circle of
5ths for the major mode (see example 1–40 above), a circle that has a sharp side of ascending perfect 5ths
and a flat side of descending perfect 5ths. Three of the keys located in the lower portion of the circle (D
and C, G and F, and C and B) constitute enharmonic keys that close the circle of 5ths and bring the
sharp and flat sides of major together.
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The minor mode also has a circle of 5ths (example 1–59) and it is organized in exactly the same way
as the circle of 5ths for the major mode. As with the major mode, the minor mode has fifteen key and scale
formations, seven with sharps, seven with flats, and the key of a minor, which has neither sharps nor flats.
On the sharp side of minor, the circle begins with a minor and ascends in perfect 5ths through the keys
of e, b, f, c, g, d, and a, increasing by one the number of sharps for each successive key. Similarly,
on the flat side of minor, the circle begins on a minor and descends in perfect 5ths through d, g, c, f, b , e ,
and a . Three pairs of enharmonic keys located in the lower position of the circle, namely, b and a, e
and d, and a and g, close the circle of 5ths and bring the sharp and the flat sides of minor together.
Example 1–59: the sharp and flat sides of minor in the circle of 5ths
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The Harmonic Minor Mode
The harmonic minor and the natural minor are almost identical—except for one very important difference.
The natural minor employs the subtonic, which is one whole step below the tonic. The harmonic minor, on
the other hand, borrows the leading tone from the parallel major; which in effect raises the subtonic by one
half step and produces a half step between scale degrees 7 and 8 (examples 1–60a and 60b).
The harmonic minor’s use of the leading tone (instead of the natural minor’s subtonic scale degree)
intensifies the melodic motion upwards to the tonic note. Moreover, the drive upwards by half step from
scale degree 7 to scale degree 8 helps to firmly establish the key center. Conversely, the subtonic scale
degree lacks the leading tone’s compelling drive to move upwards by half step to the tonic; thus, as we have
said, the key center is more clearly defined in those modes that employ the leading tone and more difficult
to hear in modes that have subtonics, such as the natural minor.
Example 1–60: the harmonic minor and its parallel major

The harmonic minor retains all of the pitch content of the natural minor except for the incorporation
of the major mode’s leading tone. This one difference, however, produces a very unusual mode and scale.
First, the harmonic minor has half steps between scale degrees 2 and 3, scale degrees 5 and 6, and scale
degrees 7 and 8—a mode and scale with three pairs of half steps. Secondly, by raising the subtonic one half
step to produce a half step approach to scale degree 8, an augmented 2nd (1½ steps) is created between scale
degrees 6 and 7 (see example 1–61a below). The augmented 2nd is far more difficult to sing than either the
major or minor 2nd.
Finally, the leading tone of the harmonic minor is never indicated in the key signature for the minor
mode. Notably, both the harmonic minor and the melodic minor base their key signatures on the pitch
content of the natural minor, despite the fact that both modes have tones that do not occur in the natural
minor.
The Melodic Minor Mode
The melodic minor contains elements of the major mode and the natural minor. The melodic minor arises
from two important factors:
(1) the inherent tendency of active tones to move to more stable rest tones; and,
(2) the preference of composers to create conjunct (i.e., stepwise) melodic structures that avoid
awkward intervals such as the augmented 2nd.
The Ascending Form of the Melodic Minor
When a melody in the harmonic minor moves upwards towards scale degree 8, composers usually raise scale
degree 6 by one half step in order to eliminate the augmented 2nd that would otherwise occur between scale
degrees 6 and 7 (example 1–61).
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Example 1–61

Raising scale degree 6 by one half step to avoid the augmented 2nd of the harmonic minor results in
an upper tetrachord with a profile of half steps and whole steps that is identical to the upper tetrachord of
the major mode, that is: whole step, whole step, half step (example 1–62). Borrowing the upper tetrachord
of the major mode produces what is referred to as the “ascending” form of the melodic minor. Whenever
the melodic activity of a composition written in the minor mode moves upwards in the direction of scale
degree 8, the ascending form of the melodic minor is usually preferred.
Notice that the key signature for c minor in the second measure of example 1–62 has three flats but that
an A! (rather than an A ) is used to avoid the augmented 2nd that would occur in the harmonic minor
between scale degrees 6 and 7 (A to B!). Henceforth, we refer to scale degrees 6 and 7 as “raised 6” and
“raised 7” when the ascending melodic minor is used. The symbols for raised 6 and raised 7 are 6 and 7.
Example 1–62: borrowing the upper tetrachord of major to produce the ascending melodic minor

The use of the sharp () in front of the number does not necessarily mean that the pitch itself carries
a sharp. Indeed, in 1–62 above, the pitches for 6 and 7 are A!and B!. It is central to our understanding
of the minor mode to recognize that scale degrees 6 and 7 are not reflected in the minor key signature.
If, therefore, a composition is written in a key such as c minor, which has three flats in its key signature
(B , E , and A ), the music will probably also include an A!and/or a B!, particularly when the melody
moves upwards towards scale degree 8. And so, when reading music in the minor mode, it would be well
to expect that tones representing scale degrees 6 and 7 are likely to appear and that their presence will
contradict the implied pitch content of the key signature.

40

Chapter 1 A Review of Fundamentals

The Descending Form of the Melodic Minor
If the minor mode descends towards scale degree 5, scale degrees 6 and 7 are each lowered by one half step
from their raised counterparts, scale degrees 6 and 7. Lowering scale degrees 6 and 7 produces what is
called the “descending” melodic minor (example 1–63). We call the lowered forms of scale degrees 6 and
7 “lowered 6” and “lowered 7” to distinguish them from their raised counterparts, scale degrees 6 and 7.
The symbols for lowered 6 and lowered 7 are 6 and 7. Notably, the pitch content of the descending form
of the melodic minor is identical to that of the natural minor.
Let us consider the key of c minor in example 1–63 to see how the process of lowering scale degrees
6 and 7 works. The ascending form of the melodic minor in the key of c minor shows A! and B! as scale
degrees 6 and 7. But when the c-minor scale moves down in the direction of scale degree 5 (G) in the
descending form of the melodic minor, both the A! and B! are lowered by one half step to A and B .
Example 1–63: the ascending and descending forms of the melodic minor

The use of scale degrees 6 and 7 intensifies the melodic motion downwards to scale degree 5 by
creating a half-step approach from scale degree 6 to scale degree 5. We term scale degrees 6 and 7 raised
or lowered and apply symbols to them (either  or ) because on each of these scale degrees, the melodic
minor has two different versions of the same letter name. For example, in c minor, scale degrees 6 and 7 may
be either A! or A and B! or B , according to whether the tones are either raised or lowered. The sharp
or flat in front of the number merely indicates that there are two pitches with the same letter name and that
one pitch is either raised or lowered in relation to the other pitch.
Having two versions of the same letter name, scale degrees 6 and 7 are variable tones in the melodic
minor; we therefore refer to scale degrees 6 and 7 as “variable scale degree 6” and “variable scale degree
7.” A more complete and specific verbal description of the variable scale degrees in the melodic minor
would be as follows: “variable scale degree raised 6,” “variable scale degree raised 7,” “variable scale
degree lowered 6,” and “variable scale degree lowered 7.”
It is important to understand that the flat ( ) in front of the number 6 and 7 does not necessarily mean
that the pitch itself carries a flat. For example, compare the keys of c minor and a minor. In c minor (1–63
above), the lowered variables happen to take flats (A and B ), whereas in the key of a minor (example
1–64), the lowered variables do not carry flats (F! and G!).
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Example 1–64

Finding the Variable Scale Degrees of the Melodic Minor
Variables 6, 7, 6, and 7 may be located in any key according to the following guidelines:
6 is one half step above scale degree 5 (and a minor 6th above scale degree 1).
(1)
7 is one whole step below scale degree 1 (and a minor 7th above scale degree 1).
(2)
(3) 6 is one whole step above scale degree 5 (and a major 6th above scale degree 1).
(4) 7 is one half step below scale degree 1 (and a major 7th above scale degree 1).
6 and 7 are one half step lower than 6 and 7.
(5)
(6) 6 and 7 are one half step higher than 6 and 7.
(7) 6 and 7 are never included in the key signature of the minor mode.
6 and 7 are always included in the key signature of the minor mode.
(8)
(9) 6 and 7 correspond to scale degrees 6 and 7 of the parallel major mode.
(10) The pitch content of the descending melodic minor is exactly the same as the natural minor.
(11) Since 6 and 7 of the melodic minor correspond to scale degrees 6 and 7 of the parallel major
mode, 6 and 7 can be found easily if you know the key signature of that minor key’s parallel
major mode. For example: what are variables 6 and 7 in the key and mode of a minor?
(a) The parallel major of a minor is A major, which has three sharps (F, C, and G).
(b) Scale degrees 6 and 7 in A major are F and G.
(c) Therefore, variables 6 and 7 in the key and mode of a minor are also F and G.
Triads
Since the ninth century of the Common Era in Western Europe, music makers have combined two or more
musical tones together, creating sounds that are either pleasing or displeasing to the ear. The perception of
what constitutes a good or bad combination of musical tones at any point in history changes over time.
Moreover, the many diverse cultures of the world do not necessarily share the same musical values and
therefore may have different opinions and beliefs regarding the qualities of musical sounds.
For example, someone accustomed to listening to the music of the Western European tradition might
have difficulty appreciating the performance of ganga songs found in the mountainous regions of Bosnia
and Herzegovina, which exhibit close combinations of tones, particularly the interval of the 2nd. The
performers of ganga songs consider the sounds of 2nds to be pleasing to the ear; conversely, we in the West
are more accustomed to the perceived richness of 3rds.
Earlier in this chapter, we learned that when two pitches occur simultaneously, the resulting sound is
a harmonic interval. Any time two or more pitches occur simultaneously, it produces an effect known as
harmony. When three or more different pitches sound simultaneously, the resulting harmony is called a
chord.
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Examples 1–65a, 65b, and 65c demonstrate three forms of harmony that assume chord status; in each
instance, the chord has five different pitches and at least four intervals. The first type of chord, shown in
1–65a, is secundal; a secundal chord results from a combination of major and/or minor 2nds. (Although
secundal harmonies must contain major and/or minor 2nds, they may also have 3rds.) Example 1–65b
illustrates quartal harmony, a chord formation consisting of 4th intervals.
The most common harmonic construction to appear in the music of the Western European tradition and
the one with which we are concerned here is tertian harmony. As illustrated in 1–65c, tertian chords have
two or more superimposed 3rds. When notated on the staff, secundal and quartal harmonies involve a
combination of spaces and lines. On the other hand, tertian harmonies (when positioned in a close structure
on a single staff) are placed on either spaces or lines, rather than a combination of both.
The tertian harmony in 1–65c displays intervals of the 3rd, 5th, 7th, and 9th above the lowest pitch of
the chord; so constructed, we have a chord of the ninth, or ninth chord (C E G B D). Removing the ninth
produces a chord of the seventh, or seventh chord (C E G B).
Example 1–65

Tertian harmony has been an important component of Western music for more than five hundred years.
As early as the fifteenth century, people in Western Europe began to have a decided preference for the
interval of the 3rd and its inversion, the 6th. Today, chords built from the interval of the 3rd are still favored
in nearly every style of music in the Western world.
When a tertian harmony contains three different pitches and two intervals of the 3rd, the chord is
referred to as a triad. The triad in example 1–66 contains the pitches C, E, and G and has two 3rds formed
above C, the lowest pitch of the musical texture and the foundation of the chord.
Example 1–66: the triad

The lowest pitch upon which the other two pitches of the triad are built is called the root. In example
1–67, C is identified as the root of the triad (R). The remaining tones of the triad, E and G, are known as the
third (3) and the fifth (5) because they are located at the intervals of a 3rd and a 5th above the root. The triad
in 1–67 is said to be in root position because the root is positioned as the lowest pitch of the musical texture.
Example 1–67: the components of the triad
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The triad derives its name from the root. For example, if the triad is built on the subdominant scale
degree of the major mode (scale degree 4), then the chord would be termed the subdominant triad. Since
there are seven tones in a major key and scale, it is possible to build a triad on each of these seven tones (see
example 1–69 below).
Triad Quality
Triads, like intervals, may be classified according to their quality. There are four types of triad qualities: the
major triad (MT), the minor triad (mt), the diminished triad (d N t), and the augmented triad (A + T). The
quality of a triad is based upon the intervallic distance between the root and the third, the third and the fifth,
and the root and the fifth.
Example 1–68 illustrates the configuration of intervals for the four triad qualities, all of which share
the common tone C as the root. R – 3 represents the distance from the root to the third, 3 – 5 the distance
from the third to the fifth, and R – 5 the distance from the root to the fifth. The superscript circle in the chord
symbol d N t is a conventional sign for indicating diminished quality; it can be used with diminished chords
and with diminished intervals (e.g., 5 N or N 5 = diminished 5th). The plus sign in the A + T chord symbol
is the traditional designation for showing augmented quality; it appears in connection with augmented
chords and with augmented intervals (e.g., 5 + or +5 = augmented 5th).
Example 1–68: the configuration of intervals for the four triad qualities rooted on C

The major triad in example 1–68 contains a major 3rd from the root to the third (C to E) and a minor
3rd from the third to the fifth (E to G). Additionally, the chord has a perfect 5th from the root to the fifth
(C to G). The minor triad has a minor 3rd from the root to the third (C to E ), a major 3rd from the third
to the fifth (E to G), and a perfect 5th from the root to the fifth (C to G).
Although both major and minor triads are made up of a combination of major 3rds and minor 3rds, the
internal configuration of 3rds in the minor triad is the reverse of that of the major triad. The ordering of
thirds up from the root of the major triad is: M3/m3. The ordering of thirds up from the root of the minor
triad is: m3/M3.
The diminished triad bears a similarity to the minor triad in that it has a minor 3rd from the root to the
third (C to E ). Instead of having a perfect 5th from the root to the fifth, however, the diminished triad has
a diminished 5th from the root to the fifth (C to G ). From the third to the fifth, the diminished triad has
a minor 3rd (E to G ). Thus, the ordering of thirds up from the root of the diminished triad is: m3/m3.
The augmented triad, like the major triad, has a major 3rd from the root to the third (C to E). The
distance from the root to the fifth of the augmented triad, however, is an augmented 5th (C to G),
exceeding by one half step the perfect 5ths of the major and minor triads. From the third to the fifth, the
augmented triad has a major third (E to G). The ordering of the thirds up from the root of the augmented
triad is: M3/M3.
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Triad Qualities in Major
In example 1–69, we return to the root-position triads constructed above each of the seven scale degrees of
C major and identify the combinations of intervals in each chord. In C major, the major triad appears on the
tonic (C E G), the subdominant (F A C), and the dominant (G B D), whereas the minor triad resides in the
supertonic (D F A), the mediant (E G B), and the submediant (A C E). The diminished triad occurs in the
scale degree area of the leading tone (B D F).
Notice that the diatonic pitch content of C major cannot support the formation of the augmented triad;
therefore, the augmented triad cannot exist in any transposition of C major. Later in this chapter, however,
we shall see that the augmented triad can be formed in the minor mode.
Example 1–69: triad qualities in C major

Inverting Major, Minor, Diminished, and Augmented Triads
Triads are created from combinations of intervals, intervals of the 3rd in particular. The 3rd can be
transformed into the interval of the 6th by placing the bottom note of the 3rd one octave higher (example
1–70a) or by moving the top note of the 3rd one octave lower to become the bottom note (1–70b).
Example 1–70: inverting the interval of the 3rd

Example 1–71 shows how interval inversion changes the structure of the major triad in root position.
Again, the two elements of the triad standing above the root are referred to respectively as the third and the
fifth because they are located at the intervals of a 3rd and a 5th above the root. The three elements of the
major triad in root position appear in the following order from the lowest to the highest pitch: root, third,
and fifth.
Example 1–71a presents an alternative description for the intervallic structure of the root-position triad,
5
designating the chord in “ 3 position.” The Arabic numbers indicate the placement of certain intervals and
pitches (in this case, E and G) above the lowest note of the musical texture (C); the numbers are referred
to as figured bass (“figuring” means counting the intervals and pitches up from the bass note).

Chapter 1 A Review of Fundamentals

45

In 1–71b, the first inversion of the major triad is displayed. Shifting the root of the major triad into the
next higher octave leaves the third of the chord (E) as the bass pitch. The figured bass for the first inversion
6
of the triad is 3 , which means that the intervals of a 3rd (E to G) and a 6th (E to C) occur above the lowest
note (E). The three elements of the major triad in first inversion appear in the following order from the
lowest to the highest pitch: third, fifth, and root.
Example 1–71c illustrates the second inversion of the major triad. Moving the third component of the
first-inversion triad up one octave leaves the fifth of the chord (G) in the bass. The figured bass for the
6
second inversion of the triad is 4 , which means that the intervals of a 4th (G to C) and a 6th (G to E) occur
above the lowest note (G). The three elements of the major triad in second inversion appear in the following
order from the lowest to the highest pitch: fifth, root, and third.
Example 1–71: the major triad in root position, first inversion, and second inversion

Example 1–72: the minor triad in root position, first inversion, and second inversion

Remember that the only difference between a major triad and a minor triad with the same root is the
middle component of each respective chord, the third. In the minor triad, the third is one half step lower than
the corresponding third of the major triad. Raising the third of the minor triad by one half step produces a
major triad.
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The diminished triad (example 1–73a) has a diminished 5th between the root and the fifth (C to G ).
When the diminished triad inverts (examples 1–73b and 73c), the diminished 5th becomes an augmented
4th, as the root is placed above the fifth (G to C ). Two minor 3rds comprise the structure of the chord in
root position. A minor 3rd occurs between the root and the third (C to E ) and between the third and the
fifth (E to G ).
Example 1–73: the diminished triad in root position, first inversion, and second inversion

We know that the intervallic structures of the diminished triad and the minor triad are the same except
for the distances between their respective roots and fifths. The minor triad has a perfect 5th from the root
to the fifth, whereas the diminished triad has a diminished 5th from the root to the fifth.
There are also certain similarities between the intervallic structures of the augmented triad and the
major triad. Both the augmented triad and the major triad are the same except for the distances between their
respective roots and fifths. As we have seen, the distance from the root to the fifth of the major triad is a
perfect 5th, whereas the distance from the root to the fifth of the augmented triad is an augmented 5th.
Example 1–74 shows the augmented triad in root position, first inversion, and second inversion. In
1–74a, which illustrates the root position of the chord, we have two major 3rds, one between the root and
the third (C to E) and the other between the third and the fifth (E to G). When the augmented triad inverts,
as demonstrated in examples 1–74b and 74c, the root is placed above the fifth, changing the augmented 5th
between the root and the fifth (C to G) into a diminished 4th (G to C).
Example 1–74: the augmented triad in root position, first inversion, and second inversion
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It should be understood that the diminished 4th between the fifth and the root of the augmented triad
exists only within the written context of the chord because the sound of the diminished 4th is identical to
that of another interval, the major 3rd. Therefore, the diminished 4th should be referred to properly as a
contextual interval.
Although the diminished 4th and the major 3rd are both identifiable within the written context, the
major 3rd may also be classified as an acoustic interval because it has only one aural interpretation—the
major 3rd cannot be heard as a diminished 4th. The acoustical major 3rd from the fifth up to the root gives
the augmented triad a neutral-sounding profile that precludes hearing the chord as an inverted structure.
Regardless of its written position, the augmented triad sounds like two superimposed major 3rds. The
augmented 5th (the inversion of the diminished 4th) is also a contextual interval because the sound of the
augmented 5th is identical to that of another interval, the minor 6th.
Applying the Principle of Like Inflection to Triads
The principle of like inflection may be applied to any combination of intervals that produces triads and other
chords. Thus, if C E G is a major triad, assigning a sharp or a flat to each pitch does not change the quality
of the chord. In example 1–75, each pitch of the major triad on C is inflected equally, upwards (sharps) or
downwards (flats).
Example 1–75

Triad Qualities in Minor
As we have said, the augmented triad cannot be formed in the major mode, nor can it appear in the natural
minor. All four qualities of the triad do occur, however, in the other two forms of minor: the harmonic minor
and the melodic minor. Since the melodic minor contains the most complete inventory of pitches of all three
forms of minor, we shall use the melodic minor to demonstrate the formation of triads in the minor mode.
Example 1–76 shows the triads that occur in the ascending melodic minor. With the exception of the
tonic triad (C E G), all of the triads in the ascending melodic minor contain either variable 6 or variable
7 within their respective chord structures. The filled-in note heads in examples 1–76 and 77 designate the
variable scale degrees as the root, third, or fifth of the triad.
Using 6 (A) as the fifth of the chord, a minor triad (D F A) is formed in the supertonic area. An
augmented triad (E G B) occurs in the mediant, with 7 (B) as the fifth of the chord. Variables 6 and
7 appear as third components of two major triads: the subdominant (F A C) and the dominant (G B D).
Variables 6 and 7 constitute the roots of two diminished triads: the submediant (A C E ) and the
leading tone (B D F).
Example 1–76: ascending melodic minor
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On the descending side of the melodic minor, as displayed in example 1–77, variable 7 (B ) serves
as the root of the major triad in the subtonic (B D F ) and as the fifth of the major triad in the mediant
(E G B ); variable 6 (A ) forms the root of the major triad in the submediant (A C E ). Excluding
the tonic triad (C E G), the descending melodic minor has two other minor triads, both of which contain
a variable scale degree as an element of their chord structures. Variable 7 appears as the third of the minor
dominant triad (G B D); variable 6 constitutes the third of the minor subdominant triad (F A C).
Finally, variable 6 occurs as the fifth of the diminished supertonic triad (D F A ).
Example 1–77: descending melodic minor

Example 1–78 incorporates elements of both the ascending and descending forms of the melodic minor
into a single ascending scale that projects various chord qualities in each of its seven scale degree areas for
a total of thirteen triads.
Example 1–78: the thirteen triads of the melodic minor

Roman Numeral Chord Symbols
We know that each note of the scale and mode can be referred to as a scale degree and assigned a number
according to its position within the scale in relation to the tonic pitch, with the tonic identified as scale
degree 1. Additionally, each scale degree has one of the following names: tonic, supertonic, mediant,
subdominant, dominant, submediant, and leading tone. When scale degree 7 is located one whole step below
the tonic note, as in the natural minor, we use the term subtonic to distinguish it from the leading tone of the
major mode, the harmonic minor, and the ascending form of the melodic minor.
Ultimately, the numbers and names that represent the scale degrees of the mode constitute an important
means for providing information about music; as such, the numbers and names are referential, serving as
symbols for communication between those who create music and those who listen to and/or study it.
Another method for providing information about music designates Roman numerals for the chords that can
be formed on each scale degree of the mode; in other words, it is possible to represent each chord, or triad,
with a Roman numeral according to the scale degree on which its root occurs. A longstanding convention
of Roman numeral chord symbols maintains the following two practices:
(1) if the chord, or triad, has a major 3rd between the root and its third, then the Roman numeral is
expressed in uppercase (e.g., major and augmented triads);
(2) if the chord, or triad, has a minor 3rd between the root and its third, then the Roman numeral is
expressed in lowercase (e.g., minor and diminished triads).
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In addition to using uppercase and lowercase Roman numerals to distinguish major and augmented
triads from minor and diminished triads, augmented triads are further identified with a plus sign (+),
diminished triads with a superscript circle ( N ). As stated earlier, the plus sign is the traditional designation
for showing augmented quality, while the superscript circle is a conventional sign for indicating diminished
quality.
Example 1–79 presents the Roman numeral chord symbols for the triads that occur in the major mode.
The three major triads are indicated as I, IV, and V, the minor triads as ii, iii, and vi, and the diminished triad
as vii N. When triads in both the major and minor modes invert, chord symbols and figured bass are
combined. It is not necessary to attach figured bass to the chord symbol of a root-position triad. For a triad
6
6
in 3 position, the 3 under the 6 is omitted. With the 4 position, however, the 4 below the 6 cannot be
removed because the absence of the 4 would render the figured bass for the first and second inversions
6
6
6
6
indistinguishable (examples of Roman numerals with figured bass in major are: vii N , V 4 , I , IV 4 ).
Example 1–79

Mastering the triadic content of the melodic minor constitutes a formidable challenge, as it has a much
richer vocabulary of chords than either the major mode, the natural minor, or the harmonic minor. Example
1–80 revisits the thirteen triads that are formable above each scale degree of the melodic minor. The
increased number of triads in the melodic minor is attributed to the presence of variable scale degrees 6 and
7 as either the root, third, or fifth elements of each chord (again, the filled-in note heads designate the
variable scale degrees).
Except for the tonic triad, the basic quality for triads in the melodic minor is determined by the presence
of a variable scale degree and identified with uppercase and lowercase Roman numerals and the addition
of either the plus sign for the augmented triad or the superscript circle for the diminished triad. If the root
of the triad is a variable scale degree, then the Roman numeral is preceded by either a flat or a sharp (1–80),
just as the individual pitches for the variable scale degrees of the melodic minor are indicated as either 6
and 7 or 6 and 7.
As we have said, the use of a sharp or a flat in front of the variable scale degree does not necessarily
mean that the pitch carries either a sharp or a flat; rather, the sharp or flat indicates that the pitch is either
raised or lowered (see above, pp. 39–40). We apply the same principle to the flat or sharp in front of the
Roman numeral. Thus, the major triads of the melodic minor are represented as III, IV, V, VI, and VII,
the minor triads as i, ii, iv, and v, the diminished triads as ii N, vi N, and vii N, and the augmented triad
6
6
6 6
6
as III+ (examples of Roman numerals with figured bass in minor are: VII 4 , ii , vi N , i 4 , V ).
Example 1–80
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Four-Part Texture
Most of the vocal and instrumental music written during the eighteenth and nineteenth centuries either
implies four parts or is reducible to four parts. Frequently, we may add a fourth part to music with three parts
without disturbing the harmonic framework of the original setting. Conversely, a composition whose texture
seems to exhibit a high level of density is often the result of part doubling; once we remove the doublings,
a chord structure in four parts emerges.
When expressing a triad in four parts, at least one of the three elements of the chord must be doubled
to produce the fourth part; however, as suggested here, additional duplications of chord tones may result
in textures that are more apparent than real. (The doubling of chord tones is a separate and complex issue
that will be addressed later in this chapter.)
Regardless of how we configure the triad, any combination of instruments and/or human voices may
perform each of the various elements of the chord. Notably, we refer to chord tones as voices even if
instruments constitute the only medium of performance. Moreover, if an instrument performs any of the
chord’s voices, then that instrument will probably exhibit the same simplicity of design and lyrical quality
that would inform a vocal setting.
The complexity of expression found in instrumental writing is generally absent in four-part textures.
To be sure, performance media such as the string quartet often contain technical challenges that are
impossible to duplicate with the human voice; but even in these instances, a simpler four-part texture usually
underlies the musical surface.
Triad Voicing
Not only does voice refer to musical sounds produced by vocal cords and/or instruments, we also use the
term voice to describe how the tones of the triad are configured on the staff, in other words, how the
elements of the chord are spaced or distributed. In the previous examples of this chapter, we spaced the root,
third, and fifth of the triad as closely together as possible within the confines of the octave.
This type of triad structure is known as close voicing, close structure, or close position. When limiting
the expression of the triad to one octave, a single staff is sufficient for representing a close arrangement of
tones. It is possible, however, to voice the triad with a close structure on more than one staff, especially if
we double one of the chord tones to produce four parts. When the triad in close structure has four parts and
is written on two staves, the upper three parts will fit into a single octave (see example 1–81c below).
When the three elements of the triad extend across more than one octave and are not voiced as closely
together as possible, the configuration of tones is referred to as open voicing, open structure, or open
position. Although we may express an open disposition of the triad on one staff, the great staff is usually
preferred when the voicing of the chord exceeds the span of a single octave.
Example 1–81 illustrates the following possible configurations for the triad: close structure on one staff
(1–81a), open structure on one staff (1–81b), close structure on two staves (1–81c), and open structure on
two staves (1–81d). The differences between close and open triad structures are discussed later in this
chapter; for now, notice how the open structure appears in relation to the close structure (and how the two
structures sound if you have access to a music keyboard).
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Example 1–81

Vocal Range
A basic four-part texture consists of the following designated voices: soprano, alto, tenor, and bass, often
abbreviated as SATB. Remember that it is possible to perform each of these parts with any combination of
instruments and/or human voices. The guiding principle for SATB texture is that the voices maintain a
simplicity of design and lyrical quality comparable to that found in a vocal composition.
The ranges for the soprano, alto, tenor, and bass voices are given in example 1–82. The high and low
extremes of each voice might be extended or contracted by one pitch depending on the actual performance
situation; for example, some alto singers might struggle to produce the high D in the double prime register,
while some bass singers could possibly manage a low E in the great register (the filled-in note head in the
example). Hence, the ranges provided in this book assume that the vocalists possess neither exceptional nor
professional capabilities.
Example 1–82
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Close and Open Structure
Throughout this chapter, we have seen that spacing the elements of the triad as closely together as possible
results in what is referred to as close voicing, close structure, or close position. Further, when a triad in close
structure appears on two staves, the upper three parts fit into the span of a single octave. Voicing a triad in
open structure requires at least one octave between the soprano and tenor voices.
Using the C-major triad in root position, example 1–83 exhibits various dispositions of close and open
structure. When two staves are used, the soprano and alto voices are written in the treble clef, whereas the
tenor and bass voices are in the bass clef.
Example 1–83

As demonstrated in example 1–84, open chord structures allow for at least one potential chord tone
to be placed between the soprano and alto voices, alto and tenor voices, or between both pairs of voices (the
filled-in note heads represent potential chord tones).
Example 1–84

Spacing Between Adjacent Voices
There should be no more than one octave between adjacent voices except between the tenor and bass voices.
If more than one octave occurs between the soprano, alto, and tenor voices, then the chord will likely sound
thin and imbalanced.
Although a close positioning between the tenor and bass voices of the chord is acceptable, an
arrangement between the lower voices that is too close sounds dark and perhaps even muddy. A wider
spacing of intervals at the bottom of the chord usually produces more desirable results. Example 1–85
illustrates a few acceptable and unacceptable spacings for the C-major triad in root position.
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Example 1–85

Stem Direction
Heretofore, all of the triads shown in both close and open structure have used whole-note values. Obviously,
actual music is expressed with a variety of note values, most of which include stems. As demonstrated in
example 1–86, when two voices are written on one staff, the soprano and tenor voices have upward stems,
whereas the alto and bass voices have downward stems.
Example 1–86: stem direction in four-voice texture

The Doubling of Chord Tones in Four-Voice Texture
The doubling of chord tones in four-voice texture is a complex issue that involves two important
considerations:
(1) The goal of good four-voice writing is to assure the individuality of each melodic line while at the
same time blending the parts together to produce a harmonious vertical sound.
(2) The conventional expression of tonality in music conveys a sense of forward motion, best effected
in chordal textures by successions between unlike chords, that is, chords whose roots are different.
A sense of motion in tonal music is less evident when melodic activity does not produce a chord
change. In order to create a feeling of movement in chordal music, careful attention must be given
as to how the voices of one chord connect to those of the next chord. (In Chapter 3, we will learn
to form strong connections between chords by optimizing how each voice moves through time in
relation to the rest of the musical texture, a process known as voice leading.)
Improper doubling of chord tones usually produces a poor connection between chords, a loss of
melodic integrity, and vertical structures that sound imbalanced. Example 1–87 illustrates some general
guidelines for doubling the chord tones of triads. The triads in the example are related to each other as a unit
of musical expression called a “chord progression.” The progression is in the key and mode of f minor.
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The principles cited below are keyed to the progression in 1–87. These principles are general
recommendations; the actual context of any given music composition may demand doublings that contradict
some of the guidelines presented here.
(1) When triads are used in a four-voice texture, the preference—subject to exceptions—is to double
scale degrees 1, 4, and 5 of the tonic key (examples 1–87a, 87e, 87f, 87g, 87h, 87i, and 87j).
(2) Avoid doubling the variable scale degrees of the minor mode. (Examples 87b, 87c, 87d, 87e, and
87f show the correct usage for variables 6, 7, and 7. Example 1–87i demonstrates an
exceptional treatment of the leading tone in the alto voice, which moves to scale degree 5 in 87j
instead of the tonic.)
5
(3) For major and minor triads in 3 position, double the root (examples 87f, 87i, and 87j), the fifth, or
third––usually in that order. However, doubling the third of the tonic chord is always a good
secondary choice.
6
(4) For major and minor triads in 3 position, double whatever chord tone appears in the soprano voice;
alternatively, double the root (1–87a), fifth, and third—in that order.
6
(5) For triads in 4 position, double the fifth, that is, the bass voice (examples 87b and 87h).
(6) Avoid doubling the leading tone; therefore,
(a) do not double the root of the vii N chord,
(b) do not double the third of the V chord.
6
(7) The diminished triad is best limited to 3 position; in this context, double the third (1–87e) or the
fifth.
Example 1–87

5

6

As shown in example 1–88, the 3 and 4 positions of the diminished triad are usually avoided because
of the tritone (augmented 4th or diminished 5th) interval between the lowest voice of the texture and one
6
of the upper voices. In 3 position, the tritone in the diminished triad is somewhat hidden because it occurs
between two upper voices—in other words, the lowest voice is not one of the components of the tritone
6
interval. For this reason, the diminished triad is usually expressed in 3 position.
Example 1–88
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Tonality
We have discovered that the major mode is not the only mode in music that has a tonal center, that the
numbers 1 through 7 can be used to represent each of the scale degrees of the mode, and that each of the
scale degrees of the mode has one of the following names: tonic, supertonic, mediant, subdominant,
dominant, submediant, and leading tone. When scale degree 7 is located one whole step below the tonic
note, the term subtonic is used to distinguish it from the leading tone, as the subtonic lacks the compelling
drive of the leading tone to lead upwards by half step to the tonic.
Tonality in music is analogous to the gravitational force exerted by the Sun upon any object that comes
within its field of attraction. Tonality is a system of pitch organization that establishes its own field of
attraction around one central tone. All the other tones of the key and mode seek to revolve around and
gravitate toward this central tone in a hierarchical order.
The tonic, as the principal tone of this hierarchy, exerts its gravitational force upon all of the other
tones, each of which holds a position of relative strength and stability within the tonic’s field of attraction.
Since the pitch content of the key and mode provides the material from which chords may be formed on
each of the seven scale degrees, the chords also assume a hierarchical position within the tonal framework.
Thus, some tones and chords have a stronger relationship to the tonic than others.
Standing at the interval of the perfect 5th above the tonic and serving as the primary definer of a
composition’s tonality, the dominant scale degree forms the strongest relationship with the tonic. The perfect
5th, which has its origin in a natural phenomenon known as the harmonic series (see below, pp. 56–57),
constitutes the closest intervallic relationship between two unlike pitches. The field of attraction between
the dominant and the tonic is based upon the prominence of the perfect 5th within the harmonic series.
In example 1–89, we have the triad of the dominant addressing the tonic in a falling perfect 5th and
rising perfect 4th root and bass relationship. Movement in the bass of either the perfect or tritone 5th and
4th is called harmonic motion. The falling perfect 5th (and its inversion, the rising perfect 4th) presents the
strongest expression of harmonic motion in tonal music.
When the dominant triad is major, it contains as its chord third the second most important scale degree
within the tonal hierarchy, namely, the leading tone. Therefore, as shown in 1–89, the movement between
the dominant and tonic chords produces two optimal conditions for affirming the tonality of a musical work:
the compelling melodic drive upwards from the leading tone to the tonic and the strong harmonic motion
of a falling perfect 5th or a rising perfect 4th in the bass.
Example 1–89: the harmonic root and bass relationship between the dominant and tonic triads
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The next chord within the tonal hierarchy is the triad of the leading tone, which shares two pitches in
common with the triad of the dominant. The root and the third of the leading-tone triad are the same pitches
as the third and the fifth of the corresponding dominant triad. Example 1–90 demonstrates the common pitch
content of the two chords in the key and mode of C major.
5
For the purpose of comparison in the example, the leading-tone triad is expressed in 3 position;
6
however, it should be remembered that limiting the diminished triad to its 3 position (first inversion) avoids
the dissonant tritone between the bass and one of the upper voices. The remaining areas of the supertonic,
mediant, subdominant, and submediant assume subordinate status within the key and mode.
Example 1–90: common pitch content between the leading-tone and dominant triads

The Harmonic Series
In the foregoing section, we stated that the interval of the perfect 5th is of central importance to the
definition of a music composition’s tonality. Additionally, it spans the distance from the root to the fifth of
the major and minor triad. Both major and minor triads are relatively stable chords, while diminished and
augmented triads are relatively unstable. The diminished triad has a diminished 5th from its root to fifth. The
augmented triad has a contextual 5th from its root to fifth but not an acoustical 5th (see above, p. 47). As
we shall see, the major triad is the most stable of all four chord qualities.
The stability of the major triad and the role of the dominant as the chief definer of the tonality is
associated with the harmonic series. A portion of the harmonic series with a starting pitch of C is shown
below in example 1–91 (the series can begin on any pitch). Before we consider how this series works and
how it relates to the strength of the dominant and the stability of the major triad, it would be well to review
briefly the nature of musical tones and how they are created.
We know that an object moved by force produces vibrations that are carried through a medium of
transmission to the human ear. A sound that generates a regular number of frequencies at a steady rate is
perceived as a musical tone. The relative lowness or highness of any pitch corresponds to the rate of the
vibrating frequency of the sound-producing object. Slower vibrating frequencies result in lower pitches,
while faster vibrating frequencies produce higher pitches. The rate of vibration generating the pitch is called
the fundamental frequency, also known as the first partial or first harmonic.
A musical tone is a combination of two components: the fundamental pitch and a spectrum of higher
frequencies called overtones. Projecting varying degrees of intensity (volume) from within the harmonic
series, overtones are usually not loud enough to be heard as pitches in their own right. Rather, the
fundamental frequency and its overtones are blended together into a single composite sound. This composite
sound is referred to variously as tone quality, tone color, or timbre (pronounced tamber).
Although the individual overtones cannot be heard as distinct pitches, they do color the fundamental
frequency and collectively generate the timbre of a musical instrument—overtones enable us to identify the
source of the musical sound. On any given instrument, some overtones are relatively stronger than others.
The reason two different instruments sound differently is due to the fact that each makes its own unique
selection of overtones from a much larger inventory of weaker overtones. For example, we can distinguish
the sound of the clarinet and the violin even when both instruments are playing the exact same pitch because
each instrument projects its own unique profile of overtones, its own sonic fingerprint.
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The fundamental frequency and its overtones together produce the harmonic series, which is why the
harmonic series is also called the overtone series. The number of overtones that are generated above the
fundamental pitch is potentially infinite; however, in order to maintain a reasonable degree of simplicity,
discussions of the harmonic series in publications are usually limited to the first sixteen pitches.
Example 1–91 restricts our view of the harmonic series to the first five pitches, starting with the
fundamental on great C. These five pitches reveal two important bits of information:
(1) the first tone that is not a duplication of the fundamental is a compound perfect 5th (circled G) and
(2) the first five tones of the harmonic series produce the major triad (measure 2).
Example 1–91: the first five pitches of the harmonic series

As noted earlier, the fundamental is also called the first partial or first harmonic. When discussing the
harmonic series, a distinction should be made between the fundamental and the overtones that occur above
it. Although the fundamental is the first partial (or first harmonic), it is not the first overtone. Examples 1–91
above and 92 below indicate that the first overtone is actually the second partial (or second harmonic), the
second overtone is the third partial (or third harmonic), and so on. Therefore, we never refer to the
fundamental frequency as the first overtone.
Example 1–92: the first five pitches of the harmonic series on great C

Omitting the Fifth in Four-Voice Texture
The strength of the perfect 5th within the harmonic series makes it possible in four-voice textures to omit
the fifth of major and minor triads in root position, using an additional root or third as the fourth part. In this
instance, the missing fifth is understood to be generated by the harmonic series.
It is also possible to omit the 5th with root-position seventh chords in a four-voice texture if the
underlying triad is either a major or minor triad. The omission produces a seventh chord with a doubled root,
a third, and a seventh.

