






























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































10 Ordering pitch 485

A secondary zygosequential perfect zygonic constant system may apply
across an entire primary interperspective pitch-class set. Take, for example,
a piece such as the Klavierstiick, op. 33a, by Schoenberg, whose values of
pitch define the equally tempered chromatic scale; see figure 10.26.

It is possible that a primary interperspective pitch-class set may display
orderly internal variation, a characteristic of Messiaen’s ‘modes of limited
transpositions’ (1944/1957, ch. XVI). Consider, for instance, the second
mode—effectively an alternating succession of tones and semitones (op.
cit.,, p. 59), which may be considered to be ordered through a primary
zygosequential secondary zygonic constant system:

‘Mode 2’ (Messiaen)

N
[ )
1
[ ]
s

1 ]
[ ]
L [ )
Y,
(.

4 )
(n n+y) (n n+y) (n n+y) (n n+y)
E T E L
1

Figure 10.27 The order inherent in Messiaen’s 2nd mode of limited
transposition.
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490 _ The cognition of order in music

_._.
_._
Primary — q\
interperspective e e
pitch-class set: —o— :
Ionian mode —o— ‘j
_._
_ .__] semitone

Al

™

_(.)_

_‘_.

Primary —o—
interperspective —o— o..

pitch-class set: —o—
Phrygian mode —_—

(n n+y)

Figure 10.31 Primary
—e— ) semitone interperspective pitch-class

\ J sets related through inversion.

It is possible that one primary interperspective pitch-class set may be a
subset of another. Indeed, most of the sets used in Western societies, and
many of those found in other cultures too, constitute portions of the chromatic
scale. Their derivation may be orderly as to sequence. Consider, for
example, the extraction of the whole-tone scale, whose values are derived
alternately from a semitonal framework (figure 10.32).

This section concludes by examining the organisation pertaining to primary
interperspective pitch sets (cf. Morris, 1995). Extra-canonic ordering is to
be found, for example, in music written for natural horns or trumpets, whose
available values, following the harmonic series, differ from one octave to
another. A comparable effect brought about zygonically is to be found in
bars 1-26 of the first movement of Webern’s Symphony, Op. 21, in which
each pitch-name appears in a predetermined register (or registers) according
to a symmetrical arrangement centred on the a below middle c. The primary
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10 Ordering pitch 497

The perceptual adjacency of pitch-class sets based on the major and
minor modes again appears to be related to the number of pitch-classes they
have in common. By this reckoning, the closest pair are a minor and its
relative major (or vice versa), where at most only two differences are to be
found (cf. Schoenberg, 1954/1969, p. 20; Krumhansl and Kessler, 1982).

hH
= © =y L
~
NN
NN N [\NEEN]
— —
-1 a1
S :
' - - o J
0 1 A\
@ —+ -+ A\/A / T m

Figure 10.38 The zygonic connections between pitch-class sets based on
a major mode and its relative minor.

The intraoperative and interoperative ordering
of perspective and primary interperspective pitch sets
and pitch-class sets

We now investigate how perspective and interperspective pitch sets and
pitch-class sets they have been used intraoperatively. As the preceding
examples show, it is possible to regard all the pitch-classes of a given work
or movement as forming a single set. This approach may model perception
rather poorly, however, and have only limited analytical value, since different
sets of pitch-classes may be used (or at least dominate proceedings) at
different points during the course of a piece, and the sense of these divisions
is lost if all the values are lumped together indiscriminately. Hence it may
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pitch-class set
based on D major

pitch-class set
based on G major

2¢ Violoncello

pitch-class set
based on C major

12 Contrebasse

(this and other
ordinal numbers indicating

1 relative sequential location)
pitch-class set
based on F major
2¢ Contrebasse
Perceived Time
where
s P
Figure 10.39
(part ii) Al
Polytonal 1 —
texture is equivalent to: T
derived from e
the canonic (- \ P o
organisation —o— P@) +4 | =
of pitch-class —o— . —o—
sets. —o— —o)
— P(c)
P :[ p,
—o— ) o
e — P Y
— ) semi %(p@)
——
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500 The cognition of order in music

of the pitch-class sets in these opening bars foreshadows the complex
polytonal symmetry which characterises the movement as a whole.
Isolation, with or without the interposition of other material, and contiguity,
where the termination of one set of pitch-classes is followed directly by the
initiation of another, are further possibilities which, again, may be subject to
ordering through imitation. See, for example, figure 10.40 (parts i and ii).

‘+1P ZZ \Lu
naning

® ®

pitch-class set
based on Db major™*

pitch-class set
based on E> major

J
I@

pitch-class set
based on D major

*at the level

of diatonic consonance where
P
Figure 10.40 (part ii) I/I
Pitch-class sets separated by a 1
common difference occurring is equivalent to:
contiguously and deemed to
o P
be ordered through imitation. %(p(d)) +Al/m2

1

In Western tonal music, pitch-class relationships of this perceived temporal
disposition are rare compared with those that are imbricated, and in which
pitch-classes are made to serve in two or more sets at the same time,
operating as different degrees in each. See, for example, figure 10.41 (parts
i and ii), which cites passages from the theme and first variation of the 3rd
movement of Mozart’s piano sonata, K. 284. The pitch-class sets pertaining
to these excerpts reflect a transition from tonic to dominant. This trans-
formation is a feature of subsequent variations too, indicative of ordering
through imitation; see figure 10.42 (parts i and ii). (Observe the use of
matrices to indicate the imbrication of pitch-class sets.) The fact that this
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where
P
::E: J o ©

1
is equivalent to:

(with the possibility M - | =
of chromatic additions) - g o <
£ +
e
Figure 10.42 (part ii) # S
The imbrication of %’ﬂ“n o ° o

different pitch-class sets.

form of transposition is a stylistic characteristic implies the operation of
interoperative zygonic forces as well.

In these transitions, and in many others like them, it is not possible to
pinpoint precisely when the authority of one pitch-class set yields to that of
another. Indeed, the precise nature of the imbrication may differ according
to the listener and the occasion. Hence, from an analytical point of view, it
is often sufficient to consider just the sequential order in which successive
pitch-class sets occur. This may be ordered through imitation. For example,
the pattern which begins with the pitch-classes of a major mode, moves to
an equivalent set a fifth higher and then returns to the original group, is
particularly prevalent in Western music of the last four hundred years or so,
forming the background of countless thousands of pieces. Hence both
intraoperative organisation and interoperative, usually at the primary
interperspective level, are implied. See figure 10.43 (parts i, ii, iii and iv).

Since it is often the case, in considering a work or movement as a whole,
that one pitch-class set is felt to predominate over others subordinate to it
(cf. Schenker, 1935/1979; Schoenberg, 1954/1969, p. 19),® one way of

8Consider also that, in referring to a complete piece, musicians usually speak of it as
being in one particular key (rather than a number of keys) even if modulations occur.
Observations such as this highlight the point that the reasoning followed in this section
may appear to be somewhat artificial, avoiding as it does any reference to concepts such as
‘tonality’, ‘key’ and ‘modulation’, which may seem to be central issues in the line of
thinking adopted. In part, it is for theoretical convenience that these matters are considered
separately below, though in any case the approach taken is justifiable, since the ordering
of pitch and pitch-class sets, perspective and primary interperspective, can exist in
isolation from tonal forces (as the notion of pandiatonicism shows).
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The majority of movements use a principal primary interperspective
pitch-class set that is drawn from a small selection of culturally specific
possibilities. In the West, for example, the sets of the great majority of
pieces written in the last four hundred years or so form major scales. The
interoperative ordering this implies can be shown thus:

Figure 10.45 The interoperative
ordering of interperspective

pitch-class sets, based on il()d»
the major mode. ! 2
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512 The cognition of order in music

The pattern of primary interperspective pitch-class sets that exists between
the movements of many multimovement works is commonly subject to
interoperative ordering too. For example, the inter-movement framework
used in Mozart’s sonata K. 309 (cf. figure 10.44) which consists of pitch-
class sets based on major keys with the roots I-IV-I, is employed in 10 of
his 14 piano sonatas in the major mode. The remaining 4 sonatas adopt
pitch-class sets associated with the inverse of this pattern: I-V-I.

Some of the pitch-class sets based on the major mode occur more
frequently than others, a bias that is liable to differ from one composer to
another. Take Mozart, for example. Révész (1953, p. 116), in examining
183 of his compositions, finds the great majority to be in C, B and or D
major; next come Eb, F and G, and then A. These keys account for virtually
all the works listed. Of the minors, which make up around 7'/,% of the total,
¢, g and d are the most frequent. Révész accounts for Mozart’s preferences
partly through technical considerations, such as the manageability of wind
instruments that are pitched in particular keys, and partly through habit and
tradition—influences that can be interpreted canonically.

Mozart: Clarinet Quintet, Mozart: Clarinet Concerto,
K. 581 K. 622
| I
principal pitch-class set principal pitch-class set
(diatonic members only) (diatonic members only)

T
.Juv LV —

P

Z(P(d))

1

Figure 10.46 The interoperative ordering of pitch-class sets that are based on
the major mode.
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P
Z Adagio assai. D =80. ZP

( 3 sotto voce

Bass Violino L.

(other A (other parts 3

parts omitted) Ky-ri-e omitted) L A
Verdelot: Beethoven:
Missa Philomena (publ. 1544); Symphony No. 3, Op. 55;

Kyrie 2nd Movement

trbe 1.

P
(J=ca132) (Zh
(other parts

omitted) —fr
Lutoslawski: Symphony No. 2 (1967); 1st Movement, Hésitant

Figure 10.47 Constant associations of pitch zygonically ordered.

Many melodies use a restricted range of values. In so-called ‘primitive’
melodies, for example,

many ... remain persistently within the tonal ambit given by the motive in the
first place (Schneider, 1957, p. 18),

which may amount to an interval as small as a major second. Here, the
operation of an imperfect primary zygonic constant system is particularly
strongly in evidence.

Anon: Small black Albatross
(folksong from Tierra del Fuego (Hornbostel); in Wellesz (ed.), 1957)

Figure 10.48 Melody ordered through imperfect zygonic constant system.
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Regular variable associations of pitch may take a number of forms. The
simplest involves a series of successive constants related through a common
difference. Imitative order may be thought to operate through a secondary
zygosequential intrasociative zygonic constant system, or, in the case of
three notes, a secondary interprotractive zygonic constant. These may be
perfect. For example:

)
ot fh, S0

vocal lead 3 }
(other parts % = ,
omitted)

Love,

love, love.

Lennon & McCartney: All you need is love (1967)

P P

+1 +1
(Andante % %
con moto) r m F m

Tonny 1612 (o 4, | .
(other ()1 1 1 Z#ﬂf:#FhF #E—
parts 2—efF—— L —1  — —— 1
omitted) N~ _J

Das wur —de mir nun doch zu dumm!

Krenek: Jonny Spielt Auf (1925/1926); 2nd Act, Scene 8

Figure 10.49 Successive pitches related through a common difference.

Imperfection is encountered more frequently, however, as a consequence
of the inequality typical of successive intervals in primary interperspective
pitch sets (see figure 10.50). Associations of this type may feature
relationships of differing polarities (figure 10.51).
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Figure 10.52 P
Secondary zygosequential 3

tertiary zygonic constant 3
systems of pitch.
P P

( ﬁ%( )
R 8

(n n+1) (n+1 n+2) (n+2 n+3)

(Tempo di Blues)

$Coda KIW KI\z KIW

9313:}& £

e

S\ )

L.H. (R.H. part omitted)
Davenport: Cow-Cow Blues (1928)

P

=,

%H% %1

9
ou

(n n+1) (n+1 n+2) (n+2 n+3)

oy [ ) (10 f )y
Al 41 ,
7 i '“b M| EF .

Rose Marie @'v"p S— YT b“"al L) Y
D) o o

(accompaniment omitted)
When I'm call - ing you

Friml: Indian Love Call from Rose Marie (1924)
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518 The cognition of order in music

(Observe that this analysis does not imply that tertiary zygonic organisation
is the principal force underlying the construction or perception of these
passages, but that the incremental enlargement or reduction of intervals
highlighted may have an auxiliary ordering effect.)

Higher-order intrasociative zygonic relationships are theoretically
available to composers too.

The present theory predicts that all intrasociative ordering of pitch must
ultimately occur through one or more of the forms of control described in
the preceding paragraphs.

Pitch organisation in melody ii: intersociative ordering
(isomorphic transformations—repetition and transposition)

For theoretical simplicity, we begin by examining associations that exist
in mutual isolation. Just as the notion of ‘rhythm’ is essential in considering
the organisation of the temporal perspects, so a comparable concept is
needed in the realm of pitch, through which each association is regarded as a
single entity. This perspect may be termed profile.” Like rhythm, profile
may be reckoned in absolute terms (as a series of perspective values), or
relative (as a succession of primary interperspective values). In the absence
of an indication to the contrary, profile may be assumed to function at the
primary interperspective level.!® Similarly, an association of pitch-classes
may be regarded as a pitch-class profile (perspective or primary inter-
perspective).

In the same way that two rhythms may be connected through a single
relationship, substituting for several underlying perceived temporal links,
so can two profiles. Such relationships may but need not be zygonic (see
figure 10.53). They may be imperfect in a number of ways, including the
addition, omission or alteration of material—possibilities that are examined
on pp. 537ff.

9Like ‘rhythm’, the term ‘profile’ can also be used in a general sense, permitting
expressions such as “profile is a perspect of pitch”, for example.

10The concept of ‘protoprofile’ is also available (cf. ‘protorhythm’, p. 405) to describe
a profile prior to any interpretive subchromatic inflection.
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~

ZPf (TRANS: -2nd)

1
ZC (TRANS: -2nd)
1
Moderately
( ) { N\
l_g_l_\ ﬁ T T T ) T
e ' e
1 "I .‘I. d d - - 1. €%
~ ~ _ J
(5.) And the peo-ple bowed and prayed to the ne-on god they made.
Voice
(other parts omitted) Simon: The Sound of Silence (1964)

Figure 10.59 Imperfect transposition, considered in terms
of profile and contour.

pitch) as a set of imperfectly related members—a spread of musically
acceptable realisations (cf. pp. 404 and 405).

Comparable comments are applicable interoperatively: when transferring
melodies from one work to another, composers may well change perspective
values of pitch. See, for instance, figure 10.60. Intraoperatively, transposition
is a feature that transcends stylistic boundaries. However, the typically
asymmetrical disposition of primary interperspective pitch sets means that,
at most intervals of transposition, either a melody must be modified to
accommodate the pitch set, or the pitch set must expand to be able to
assimilate the melody. Although both solutions are feasible musically, the
power of the primary interperspective pitch set has tended to dominate.

With the first possibility—intervallic deformation—contour is maintained,
often at the level of pitch degrees (see figure 10.59). This type of imperfect
transposition has been examined by researchers such as Dowling (1978),
who observes that the recognition of themes so transformed is not appreciably
impaired. However, in the course of many pieces, different pitch sets are
introduced, enabling perfect transpositions to occur. See, for example,
figure 10.61. In pieces whose pitch sets are uniform, no compromise is
necessary. Take the following example from the serial repertoire, built on
the framework of the chromatic scale (figure 10.62).



Vivaldi: Concerto in b minor,
for 4 Violins, ’Cello, Bass and Continuo, F. IV, No. 10;
Allegro 1st Movement

Violini t
concertanti I P
(other parts omitted) Z r (TRANS)
Cembalo I (R.H.) 1
(other parts omitted)

Bach: Concerto for 4 Harpsichords in @ minor, BWV 1065;
1st Movement

Figure 10.60 Transposition occuring between a work and its adaptation.

Haydn: Symphony No. 76 (1782); 1st Movement
26

A
. —— T T
b
P

.
I T 1
T 3 - 37 1
Z 1 | I () 1 r
0

m\

L(Allegro)

Violino I Pr (TRANS: +maj 6th)
(other parts

omitted) 1 J/

Agls( ‘p./\l }’!/\lg ﬁ ]
@:}'_—i I'i:iH e m— — )I

Figure 10.61 Perfect transposition occurring in combination with a change
of pitch set during the course of a movement.
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In pieces like this, the forces of perfect associative transformation reign
supreme.

Finally, we should acknowledge the possibility of unintentional intra-
terpretive transposition which may occur if a melody is repeated after the
general pitch level of a performance has risen or fallen. Transposition may
also occur interauditively if a tape is replayed at a speed different from that
of its recording.

If a transposition involves moving pitches only a small interval, then it
may be viewed as an imperfect form of repetition. The perceptual adjacency
of two associations is also related to the number of values they have in
common, however (cf. pp. 495 and 496), and transposition at the octave can
be re-interpreted in cyclic zygonic terms.

In conclusion, observe that one frequently encounters an orderly pattern
of transposition embracing three or more associations. In the excerpt shown
in figure 10.63, for example, the organisation may be understood in terms of
a secondary zygosequential zygonic constant system of profile.

Pitch organisation in melody iii: intersociative ordering
(other isomorphic transformations)

Reversing the polarity of intervals causes inversion. If only a single
interval is involved, inversion may be thought to result from an inverse
secondary interprotractive zygonic constant. Inversion involving two
intervals or more can be considered to occur through the agency of a
primary inverse secondary zygonic invariant (cf. figure 6.61). The
abbreviation ‘INV’ may be used to indicate inversion on relationships of
profile. See, for example, figure 10.64.

Inversion which has to conform to the typically non-uniform pitch sets
used in music is likely to be approximate, reducing the relationship or
relationships between the associations involved to imperfect rank. See, for
example, figure 10.65. Since some sets have inversional symmetry, however
(see Ziehn, 1912/1976, pp. 25ff), provided that the inversion occurs at the
appropriate transposition, no compromise will be necessary (as in figure
10.64).
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10 Ordering pitch 529

incurs (see, for example, Piston, 1949, p. 104; Rubbra, 1960, p. 36; Apel,
1969, p. 728), although contrary views are expressed, for instance, by
Walker (1962, pp. 58ff), and Dowling (1972) finds that the transformation is
distinguishable from others with better than chance accuracy, at least in the
conditions of his experiment. The fact that composers of the eminence of
Machaut, Dunstable, Byrd, Bach, Haydn, Beethoven, Brahms and Hindemith,
among others (quite apart from those of the serialist school), have seen fit
use the technique is, of course, no argument as to its audibility; it merely
provides another example of a marked difference existing between com-
positional order and the organisation detected by listeners (cf. p. 255).

Retrogression and inversion are equivalent in that they both switch the
polarity of relationships while leaving magnitude unaffected (cf. Babbitt,
1962, p. 57). Contextual evidence may suggest the operation of one or
other: for example, if the opening members of the associations concerened
are the same then inversion is the more likely alternative (see figure 10.65).
Conversely, if the protractions of each association are equal to their sequential
opposites, then retrogression is the likelier interpretation (figure 10.66).
Naturally, the ear will light on the more straightforward route between the
two associations (cf. Walker, op. cit., pp. 52 and 53).

A further consequence of the equivalence of retrogression and inversion
is to be found in the transformation of certain associations that possess
‘twofold rotational symmetry’ (cf. Senechal and Fleck, 1977, pp. 7ff),
whereby the first interval is equal and opposite to the last, the second is
related in the same way to that occurring penultimately, and so on. Here,
given the appropriate point of transposition, either reversing or inverting the
association has the same effect. The series of Webern’s Variations for
Orchestra, op. 30, forms one such example (see figure 10.67).

The isomorphic transformations described may be combined in various
ways.'? For example, retrogression and transposition may occur together,
and inversion and retrogression may operate concurrently. See, for instance,
figure 10.68. Here, problems of perceptibility discussed above in respect of
retrogression are exacerbated with the addition of a further transformation
(see Dowling, op. cit., p. 420).

A further type of isomorphic transformation is intervallic augmentation
or diminution. It is probable that most listeners would not consider the
shape of a melody to be retained through this kind of variation, however,

12Some are inevitable, since inversion necessarily involves transposition.
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536 The cognition of order in music
with twelve tones (1941/1975, pp. 214-244; see also Rufer, 1952/1954,

pp. 84ff). For example (observe that ‘P-cPr’ stands for ‘pitch-class profile’):

Schoenberg: Variations for Orchestra, Op. 31

Molto moderato

4 N
2 N TN
. ., e . :
%!31 —— 1+ = — .
Vic. Y,
(dynamics omitted)
(other parts P-cPr
omitted) L Z RETRO; INV
! !

P:Q?M I LV/}IP T qﬁ@/ II@\ Il"“ 1

C LI I 1 LI 1 1 1 § J

B
(72
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™

Figure 10.73 Transformations of profile: retrogression, inversion and retrograde
inversion incorporating pitch-class equivalence.
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An intercalated protraction may be derived through a perfect primary
zygonic constant stemming from a member of the existing association.
Since the values of the original association are repeated in its developed
form, an alternative intrasociative zygonic interpretation is available too,
whereby the link with the first association is made only indirectly. See
figure 10.74. The relative significance of these relationships will in part be
determined by the period of time separating the two groups of notes.

Mozart: Sonata, K. 330; 1st Movement

Allegro moderato
f 3
1 P : ./_> TN 4r . ) !
1 I e (7]
_I
D)
f g J

R.H. (L.H. omitted)

I\I (observe that, for clarity,

- | Pr
other potential zygonic links
have been omitted) ’

i

ﬁ-/_\/\w )

\

Figure 10.74 The addition of a single pitch to an association,
generated through primary zygonic relationships.

‘Where more than one additional pitch is generated through a primary
zygonic relationship, the manner of derivation may itself be viewed
canonically, at the secondary zygonic level (figure 10.75).

Frequently, material is added upon the restatement of an association that
bears only an approximate resemblance to pre-existing values, implying the
operation of an imperfect zygonic relationship or relationships. Such
ordering may result in embellishments such as auxiliary notes or appog-
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Haydn: Symphony No. 94 (1791); 2nd Movement

Andante
1/
g \f < - . ’ ten.
Violin I
Pr
N N (etc.) Z
- | = - | =
S S 1
75 Oboe I .
AlY \J . . . . . : . - ten.
G e
| 1 1 |
\§ - -

A1 A
P P
7 N
| ) Figure 10.75 The addition of pitches to
P an association, generated through
Z primary zygonic relationships, ordered
2

at the secondary zygonic level.

giaturas. See, for instance, figure 10.76. Here the primary intrasociative
zygonic constants linking the new material with the old act counter-
chronologically, reflecting the fact that the structural pitches follow those
that ornament them. Since the form of melodic enhancement used is the
same on subsequent occasions, ordering at the secondary zygonic level is
again indicated.

An additional pitch (or more than one) is commonly used to bridge the
gap separating two values, both of which, therefore, play a part in the
generation of the newly intervening material. This is derived in the following
way. In perceiving tunes, listeners tend to hear not a series of pitches—each
a discrete entity in its own right—but a single value that, with the passing of
time, apparently occupies different positions in the perspective domain.
With this model of perception, it is less appropriate to think of an interval
between adjacent protractions as the difference between two separate notes
than as a silent expression of the imagined movement of a pitch from one
location to another. This implies that, in their apprehension of intervals,
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listeners must mentally sweep over the range of perspective values outlined
by successive pitches. Any of the values thus imagined can subsequently be
realised in sound through the operation of zygonic relationships.!¢!? This can
be shown diagrammatically with a square bracket linking the protractions
whose vacant connecting interval is filled on a subsequent occasion. A
primary zygonic constant leads from this to the newly created pitch. See,
for example, figure 10.77. Two pitches or more may be derived by the same
method.!® For instance:

N
Adagio /_\
oo

v H
%J- 4'\'/\‘ —=

Melody only \.

(other parts omitted) \ L_ Pr
-
= S

S

Beethoven: Sonata Op. 2, No. 1; 2nd Movement

Figure 10.78 Zygonic interpretation of a series of passing notes
added to an association.

16Cf. Meyer (1973, p. 144): “A disjunct interval may be understood as a kind of
incompleteness—a gap—that implies that the note or notes skipped over will be presented
in what follows.” This principle underlies his theory of ‘gap-fill’ melodies.

171t is possible to order other perspects in a similar way. Consider, for example, the
following comments made by Rosen in relation to The Classical Style (1971/1976, p. 82):
“The need to reconcile dynamic contrast is as important and as typical as the contrast
itself. This reconciliation, or mediation, takes many forms. One of the simpler ways to
resolve a contrast of loud and soft is to follow it with a phrase that goes gradually from one
to the other.” The opening of the minuet from Mozart’s sonata K. 331 is quoted as an
example, whose ordering in zygonic terms is equivalent to that pertaining to a portamento.

18A portamento represents the natural limit of this technique.
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An interval may be transposed at the same time as being elaborated with
intervening pitches. For example:

Haydn: Symphony No. 88 (1787); 1st Movement
Allegro

62

g .
Violin T J P,J
L x ; T
| Z J
Figure 10.79 { P

Transposition with the Z

addition of material.

Associative transformation may occur through the elimination of material.
For instance:

Beethoven: Sonata, Op. 2, No. 1; 1st Movement

Allegro

Al

r

P
L Z Y
Figure 10.80 1

The omission of material.
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Haydn: Sonata in e, Hob. XVI: 34; 3rd Movement
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Pr - RETRO
Mendelssohn: Overture Z
A Midsummer Night’s Dream, 1
Op. 21 P

(Allegro di molto) rzﬂ
- ] (3 /\ N
&:0" ] /!_1;5 s
4
o

g
v Cgpellge] [l g
other parts
—4 j— 1,
Wi i)
ZP(d) LZP(d)

omitted)
2 2

2

Figure 10.88 (part ii)

These examples of associative combination feature contiguity or a limited
degree of imbrication. However, other perceived temporal relationships are
often employed that add considerable depth and interest to melodies, whereby,
in the same line, associations overlap substantially or are nested one within
another. This has both practical and cognitive implications. Since the
pitches in melodies occur successively, for their constituent associations to
occur at the same time means that protractions from each must alternate.
Hence listeners must remember the course of an association through the
interruption of another or others. Structuring of this type yields a wide
range of musical results, from strains that comprise two (or even more)
distinct lines running concurrently to those in which discrete forces of
associative order are integrated in a common thematic cause. In the former
category come melodies such as the following (see figure 10.89).

The integration of separate incidences of associative control in the realm
of pitch is a virtually universal characteristic of melody. This is because
even a few pitches offer so many orderly options (cf. pp. 235ff). Consider,
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.. associations combine
association ii

it a 4 8 & \F
5% 0

association i

Telemann: Six Canonic Sonatas for Two Violins (1738);
Sonata I, 2nd Movement

Bach: Toccata and Fugue in d minor, BWV 565

== ,
W,‘.P.,

Figure 10.89 Associations of pitch running concurrently within the framework
of a single melodic line.

for example, the last movement of Mozart’s sonata K.333 in B.1® Taking into
account only perfect zygonic relationships, the first note implies just one
orderly continuation, a further f. See figure 10.90.

This potential is not realised at once, however, and the second note is the
d a third below. This increases the number of perfect zygonic options
dramatically. At the primary level, for instance, there is the possibility of

19For theoretical convenience, the analysis that follows concerns itself only with the
intraoperative control of pitch in melody, and makes no mention of the associative
organisation that arises interoperatively or the influences of harmony and rhythm (see pp.
598ff and chapter 11), which are highly significant. An awareness of these factors is
implicit in the conclusions that are drawn, however.
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repeating either of the opening notes. Secondary imitation rooted on either
of these values leads additionally to P in the fourth octave or a in the fifth.
See figure 10.91. Freed of any primary zygonic constraint, the initial
interval alone—a leap of a third—may be echoed anywhere on the keyboard.
In fact, Mozart’s preference at this stage is for the b, which is repeated straight
away.

ZP ) Figure 10.92 The
2 organisation of pitch
p(d) in the first bar of

P(d) the melody of the

Al \1 /- \ /- Z\ 3rd movement
m of K. 333.

D)

Up to this point, all ordering is derived immediately from the note or
notes preceding, with no overlapping of relationships or associations.
Moreover, each of the first three values is used only once as a reference
from which another is derived. This situation changes in the second bar,
however, whose first two notes can be interpreted as a transposed
retrogression of the opening fand d.

Figure 10.93 P(d)
Derivation of the first

two pitches of the

melody in bar 2.

P(d)

ﬁ? x :’ ES

D))

Of the many orderly continuations available at this stage, Mozart opts for
fourth octave a, for which there are two sources: descending a 5th from the
preceding ¢ (in imitation of the transition from f to bb in the first bar) and
dropping a 2nd from the bbs in bar 1 (an inversion of the ascent from fto g at
the top of the melody).
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7
2
P(d) P @

f?i,

\ ==

W

D)

\[@,

Figure 10.94 Derivation of the pitch of the seventh note of the melody.

Not only is the tune of the first two bars tightly controlled with regard to
pitch, but the seven notes that appear imply a range of further structural
possibilities, as yet unrealised. For example, will any of the six different
pitches be imitated through primary zygonic relationships? Will the rise
from f to g be extended to a, b and further? Will the fall from fto ébe
continued to d, ¢, b and even beyond? Similarly, take the descent from b
to a: is this another line that will be pursued in due course?

These are some of the many options for orderly continuation. Clearly,
not all of them can be realised within a relatively short, musically coherent
movement. In one sense, Mozart’s task can be seen as having had to choose
between the numerous possibilities that were available to him. In the event,
some were chosen consciously, no doubt, while others resulted from intuition,
or even by chance in the course of composition. Mozart may or may not
subsequently have become aware of some or all of these patterns (cf. p. 74).

In certain respects, the role of music analysts complements that of
composers, as they identify the orderly connections present in music that are
deemed to be of particular interest or significance. Inevitably, since
composers order music so extensively, analysts only draw listeners’ attention
to a small proportion of the organisation that exists.
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562 The cognition of order in music

music (typically, Schenker, 1933/1969). Not only does it appear unlikely
that such levels form part of the perceptual reality of the vast majority of
listeners—there is no compelling evidence of them playing a part in the
process of composition either (cf. p. 255). Such reservations have not
prevented elaborate theoretical edifices being constructed at these hierarchical
depths, however, starting with those of Schenker, who sought to show that
one basic design of association, which admittedly was open to slight variation,
lay in the background of all masterpieces (which he considered to be
composed in the era bounded, roughly speaking, by the works of J.S. Bach
at one extreme and at the other by those of Brahms). This he termed the
Ursatz, whose melodic component was the Urlinie or ‘fundamental line’
(1935/1979, p. 4).

Urlinie
(after Schenker 1935/1979; Fig. 1)

A
1

[ 6]

Figure 10.100 Schenker’s Urlinie.

(Alternative versions of the Urlinie descend a fifth or an octave.)

Leaving aside the further questions of analytical propriety that are raised
by this ‘universal’ pattern (albeit a universe shrunken by stylistic prejudice—
cf. Narmour, 1990, p. 223), it is interesting to observe the canonic implications
of its derivation, formation and use. Schenker contends that the Urlinie
derives ultimately through imitation of the harmonic series (op. cit., p. 10;
see also 1906/1954, pp. 25ff), implying the operation of extramusical
zygonic relationships (cf. p. 462). Then, we may consider the internal order
of the Urlinie to occur through the agency of a secondary zygon (see figure
10.101). Finally, one appearance of the Urlinie may be thought to emulate
another through an interoperative secondary zygosequential zygonic constant
of pitch (cf. figure 6.63).

The work of post-Schenkerists has on the whole been characterised by a
rather more flexible approach. Meyer (1973, pp. 131-241), for example,
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Urlinie

563

(after Schenker 1935/1979; Fig. 1)
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Figure 10.101 Zygonic h3 2
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Metaphorical
Height
()
A H
e
— :_1\6 metaphorical decsent from heaven
\I F PN v m—
L Perceived
Time
H P
Z( (d)
2 | otarity
Palestrina: Missa Papae Marcelli %ﬁ(d)
(1567); Credo

Vs

56 (h)

Bassus [l F—F— e S — il

T I
\de- scén ——— dit de ca& lis.

™

Figure 10.104 Metaphorical descent depitcted as a descending series of pitches
through the operatign of a cross-modal zygon of polarity.

be assigned to the first five scale steps (equivalent to the modernc, 4, e, f; g).
Through this system, the text ‘Sancte Johannes meritorum tuorum’ produces
the pitch series cdfcddefg gfg. Acanonic interpretation of this ordering,
involving cross-modal zygons of vowel (V) and pitch degree, is shown in
figure 10.105. The principle of soggetto cavato as it was later known (see
Apel, 1969, p. 785) was subsequently adopted by other composers, among
them Josquin des Prés, for example, in his Missa Hercules dux Ferrariae
(for a description see Sachs, 1956, p. 123). In the Art of Fugue, Bach even
wove his own name into the texture (just at the point of the work’s untimely
conclusion), an idea that was re-visited by Liszt, Reger, Schoenberg and
Webern, among others. From an early stage, Schumann took great delight
in the technique: the first five notes of the theme of the Abegg Variations,
op. 1, for instance, are directly derived from a friend’s surname. Finally, in
the twentieth century, composers ranging from Shostakovich to Berg, and
from Debussy and Ravel to Messiaen and Boulez have all employed ciphers
at one time or another (see Griffiths, 1986, p. 50).
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Text:

Sancte Johannes meritorum tuorum

40

2
( s ! J
< 2
= I
e e

c c ZV P(d)
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< 2 2)
B ] ]
= = e
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V P(d) -
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2 2 2
s = z
f f f
ZV P@)
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= T | =
Pitch series: 8 8 8
c d f ¢ d d e f g 8f 8

Figure 10.105 The organisation of pitch based on a series of vowels.
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ordered through a secondary zygosequential intrasociative zygonic constant
system (cf. figure 6.43), or, in the case of two notes, a secondary
interprotractive zygonic constant, in either case perfect or imperfect. Exam-
ples are shown in figure 10.107. ]

Regular variation is feasible whose orderliness may be attributed to
tertiary relationships; when the intervals between successive notes increase
or decrease by a common difference, for example. In many instances,
however, including the excerpt shown, the influence of the harmonic series
is of greater musical significance (cf. pp. 580ff).

Allegretto

Chopin: ALl
Préludes, @. P °
Op. 28; No. 17 £ g L9
) (—" j g ﬂ o
-9} — -
Figure 10.108 P :,_T,_J+ N
Chord in which . ?—Em ] °-,_.'~<_J
intervals vary )bt —» I—|‘-?)
by a regular R ) & g
difference. " §
+

Compound intrasociative ordering of chords is also conceivable (see
figure 10.109). Once more, it seems unlikely that the organisation illustrated
would normally be discerned by listeners—although here it was clearly in
the composer’s mind.

Overton: A —
Polarities No. 1 Z
(1958) g
Figure 10.109 ‘ & ] —
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Beethoven:
Piano Sonata, Op. 14, No. 1;

(Allegretto) 2nd Movement
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So much for primary organisation. Ordering simultaneous associations
of pitch through secondary zygonic relationships is also feasible. As far as
the compound perspect harmony is concerned, which can vary in a number
of ways, secondary zygons can exist only between certain pairs of values
whose differences are recognisably the same. This is conceivable, for
example, where similar harmonies are transposed to the same degree.

Holst:
Two Northumbrian Folk Tunes,
Op. 46, No. 2; o
0! I hae seen the roses blaw ZAbsH Z
2

ol L]

AbsH AbsH_ sk AbH ¥ pbsH Zﬁ AbsH
Andante [‘Zl s (ZR[ZTL ZT”—Z_Il r 1 | Zq
con moto _1-2“4 \ LI/ .
—— 1———5\—3:" m o] ——
= = i &/:d_ =
N — : . ] \
+2nd 4 AN J
( 7A"3HJ[ —7 AbsH — AbsH | |
t LI Ll h Ll
[ — AbsH J

Figure 10.118 Example of the organisation of absolute harmony
at the secondary level.

In conclusion, the possibility of the pitch associations of chords themselves
forming canonically organised associations of higher orders should be
acknowledged. Any of the means of orderly intersociative connection may
be incurred. For example, a series of chords may be repeated, transposed or
reversed (see figure 10.119).



Satie: 1 Gymnopédie (1888)
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Hoddinott: Divertimento, Op. 32; 1. Overture
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Figure 10.119 (part i) Examples of the repetition, retrogression and
transposition of series of chords.
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Pitch organisation in chords iii: the influence of the
harmonic series; major and minor harmonies

Certain intervals that are frequently found in chords are the same or very
similar to those that occur between the first few naturally occurring overtones
(cf. pp. 459 and 460). However, this connection extends beyond the
isolated octaves, fifths and fourths illustrated earlier (figure 10.8): major
and minor thirds are often found too, and in combinations that reflect the
layout of the harmonic series, strengthening the probability of extramusical
imitation, whether direct or occurring through further, intramusical links.
‘We now examine the relationships involved.

Typically it is portions of the lower end of the harmonic series that are
imitated, sometimes involving two, three or four consecutive partials,
although a good many vertical associations of pitch accord with intervallic
patterns outlined by non-adjacent overtones. Other associations may be
derived from the harmonic series through the octave transposition of one
value or more. These three possibilities are exemplified in figure 10.120.

In addition to their potential extramusical zygonic connections, associa-
tions of the type identified may also be deemed to occur through intramusical
imitation. In styles in which such associations are ubiquitous, vast networks
of relationships may be thought to operate in the manner shown in figure
10.121. While the musical effect of any one strand in a complex of this kind
is likely to be negligible, the network as a whole is highly influential.

Many associations of pitch that are conceivably derived from the harmonic
series comprise a major third below and adjacent to a minor third, or octave
complements of this pattern (see figure 10.120). Such combinations are
often perceived as one compound value known as a major harmony. This
can appear in three main forms, depending which note is in the bass: ‘root
position’, ‘first inversion’ and ‘second inversion’. Each type is subject to
intramusical imitation through extensive zygonic networks (cf. figure 10.121).
Certain relationships in these complexes may be more prominent than
others on account of the specific structural context in which a given inversion
occurs. Consider, for example, the tendency in some styles to conclude
pieces on a root position major harmony, or the second inversion which
characteristically introduces the Classical cadenza.

Various other patterns of intervals, which resemble the layout of certain
higher overtones and extend the scheme of thirds underlying major harmony,
also produce distinct harmonic percepts that have found frequent service in
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Figure 10.120 Examples of the influence of the harmonic series on the pitch
associations of chords (cf. figure 115, part ii).
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Western music: 7th, 9th, 11th and 13th chords. Again, octave complement-
ation means that inversions of these harmonies are conceivable. Moreover,
material may be omitted without the harmonic identity of a chord being
compromised. Hence a 9th chord is recognisable, for example, in first
inversion with the root omitted, whilst a 13th may well be lacking its Sth,
9th and 11th degrees. Like simple major harmonies, then, each of these
harmonic percepts represents a region in the harmonic domain rather than a
unique point. They may be imitated intramusically, through perfect and
imperfect zygonic relationships. For example:

P
un peu plus lent.

0 1]
. Pavane pour une
Piano ~

Infante Défunte
(1899)

N
v
%
/
v
v

Figure 10.122 Association of identical 9th chords.

Other vertical associations of pitch may be obtained from the harmonic
series through the alteration of material—one or more overtones may be
inflected. Again, transformations such as this may be combined with octave
complementation and the omission or addition of material. They may be
subject to intramusical transfer. See figure 10.123. This is one way of
interpreting the derivation of minor harmonies:? through chromatic inflection
of the third degree; lowering it a semitone changes a ‘major’ third into a
‘minor’ one (see figure 10.124).

23Though by no means the only one: a minor triad is formed by harmonics 10, 12 and
15, for example.
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elaboration on the basic triadic harmony being indicated, if so desired,
through the addition of further Arabic numerals, sharps, flats or naturals, as
necessary (see, for example, Forte, 1962, pp. 43—45).

Just as one pitch can operate simultaneously in two or more pitch sets,
acting as a different degree in each, so a single harmony can take on
different roles too. Hence, within the diatonic system alone, for example, a
major triad can act as chord I, IV or V.

One harmonic degree, absolute or relative, may be considered to exist in
imitation of another through the operation of a primary zygonic relationship,
perfect or imperfect. However, with so little choice available, even given
the harmonic variations possible on each degree, such relationships are
potentially so numerous that it is difficult to attribute special significance to
any that is not highlighted through repetition, for example, or perceived
temporal adjacency. Their combined effect, however, is immensely powerful
(see figure 10.128).

Repetition is also much in evidence in the transitions between successive
harmonic degrees. Certain transitions have found more favour than others,
to an extent that varies from one style to another. A number of attempts
have been made to document these juxtapositions for didactic purposes.
Piston, for example, in speaking of the common harmonic practice of
Western composers of the eighteenth and nineteenth centuries (1941/1978)
makes statements such as the following, concerning root progressions:2"-28

1 is followed by IV or V, sometimes VI, less often II or III.
II is followed by V, sometimes IV or VI, less often I or II. ...
(p.21)

In canonic terms, this again implies a high degree of organisation that is
largely effective through constant systems of zygonic relationships, although
it is possible that a progression may be singular enough to be reckoned to
exist in imitation of a few others, or even just one. Normally, however, a
succession of several harmonic degrees are required to furnish enough
information to assure individuality, and for zygonic links to be musically

27Limited empirical confirmation in terms of listeners’ expectancies is provided by
Schmuckler (1989, pp. 128ff).

28As an indication of stylistic change, compare Piston’s generalisations with a remark
of Persichetti in the context of twentieth century harmony: “Any tone can succeed any
other tone, any tone can sound simultaneously with any other tone or tones, and any group
of tones can be followed by any other group of tones” (1961, p. 13).
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Pachelbel (1653-1706):
Canon and Gigue for Three Violins and Basso Continuo

basso €)%
continuo

:
4
o O

s
2
Figure 10.130 Secondary zygonic constant of harmonic degree.

Harmony on higher hierarchical levels; its ordering

In the same way that one value of pitch can be thought to elaborate on
another, thereby extending its effect in time, so a value of harmony (or
harmonic degree) can similarly be subject to ‘prolongation’, to use Schenker’s
term.

Essentially, a given harmony is prolonged so long as we feel it to be in
control over a particular passage. (Forte and Gilbert, 1982, p. 142)

In terms of the present theory, this procedure can be explained through
the concurrent operation of separate associations of harmony. One, slower
moving, serves as a ‘background’ upon which the others, whose members
pass by more rapidly, weave a ‘foreground’ design. The integration of the
two associative levels is achieved canonically: each background value
appears at least once in a foreground association, effectively acting as a
pivot, to which the remaining constituents are related through one zygonic
means or another. See, for example, figure 10.131.
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relationship linking < R -
different levels in N implied zygonic relationship
the harmonic Utline
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[simplified] F
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Bach: Prelude in C Major, BWV 846
(after Schenker, 1933/1969, p. 36)

The concept of harmonic prolongation may theoretically be extended to
higher hierarchical levels too, whose audible limit is a matter of some
contention. While Schenker (1935/1979) and many of his followers take
the procedure to its ultimate logical extreme, reducing all so-called
‘masterpieces’ of the tonal era in the West to a succession of three chords
termed the Ursatz (I-V-I), such efforts have subsequently been criticised
by others since they do not appear to reflect how the works are actually
heard by the vast majority of people (cf. p. 255). This, of course, can be
taken as a demonstration of the fact that the cognition of musical order may
vary considerably from one individual to another.

There is a close connection between the hierarchical harmonic structures
referred to here and musicians’ notion of key. This is because a sense of key
arises from the perception of a pitch set being used according to certain
constraints, familiar from previous usage—a requirement that successive
harmonies can quickly fulfil (see Krumhansl and Kessler, 1982, p. 348),
irrespective of the hierarchical level on which they are operating. It follows
that a feeling of key, like the values of harmony that define it, can exist on
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different perceptual strata too. Take, for example, Bach’s chorale Ich bin’s,
ich sollte biissen (analysed by Schenker, 1933/1969, p. 32). The harmonic
surface is coloured by a succession of what may be termed ‘mini-
modulations’, to the dominant, the submediant and the supertonic. At a
deeper level, however, these are heard as chromatic elaborations of a single
key (A‘ major).

This multi-level view of key reflects different, but equally valid, ways of
listening to the same piece. Its analytical advantages are clear, permitting,
for example, the synthesis of Schoenberg’s notion of ‘monotonality’ (1954/
1969, p. 19) with the traditional concept of modulation, since the former
may be interpreted as the disposition of key at the highest level, and the
latter as its characteristics on a level nearer the musical surface.

Whatever their position with a hierarchy, harmony and key may be
ordered through imitation. For instance, at the highest hierarchical level,
many pieces begin and end in the same key, with a move to the dominant
between. This implies both intraoperative and interoperative ordering as
shown in figure 10.132.

Sonance; its ordering

There is a quality of the perspect ‘harmony’ that exists on a continuum,
ranging from what may described as ‘mellow’ to ‘harsh’. ‘Mellowness’ is
traditionally equated with consonance and ‘harshness’ with dissonance.
These are two opposite poles of what may be termed sonance.

A number of attempts have been made to define consonance and
dissonance, to offer psychoacoustical and perceptual explanations of how
they function, and to rank intervals according to their sonance (for discussion
see, for example, Meyer, 1956, pp. 2291f; Apel, 1969, pp. 201ff; Davies,
1978, pp. 156£f). None of the theories is completely satisfactory, however,
nor do the definitions that have been put forward produce consistent results,
beyond the fact that intervals such as the perfect octave, 5th and 4th tend to
be regarded as the most consonant, and major 7ths and minor 2nds are on
the whole felt to be highly dissonant. When three or more notes are considered
together, the situation is even less clear-cut. Take, for example, the augmented
triad, made up of three consonant intervals which together sound dissonant.
There is general agreement, though, that listeners’ apprehension of sonance
is subject to cultural influences and is affected by musical context.
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In the example shown in figure 10.136, the addition of the descant leaves
the harmonies unchanged. This need not be the case, however: a tune may
elaborate on a harmonic structure in a number of different ways. For
instance, the interval between two harmony notes may be filled with a pitch
or pitches that move by step, or two harmony notes the same may be
embellished with an intervening auxiliary one degree above or below them.
A further possibility is the appoggiatura, an accented neighbour-note that
resolves onto an adjacent harmonic member. The probability of features
such as these occurring has changed over time. For example,

accented passing tones occur in practically all periods of music history while
the “free” appoggiatura was not much used before c. 1750 (Apel, 1969, p. 577).

The more unusual a process within a given style system, the greater the
certainty with which its derivation may be traced through individual zygonic
relationships. Conversely, the greater the frequency with which a given
technique is used, the more surely can a further utilisation be ascribed to the
imitation of an abstract model, constructed on the basis of many previous
hearings—numerous specific examples

become generalised in a syntactic A |

principle which is subsequently applied I

to new situations (see figure 10.138.) S TO — 4

Melodic devices such as the one —

depicted can exert an influence on o o
harmony beyond the immediate confines O

of the passages to which they pertain. ~ -
This notion is implicit, for example, in \L 1

the widely accepted theory of how the
dominant 7th chord evolved, which
proposes that the ‘7th’ was initially a
non-harmonic passing note, only
subsequently becoming accepted as a

Pr, Hd

& [ J—/

A

harmony note in its own right (see, for é
instance, Piston, 1941/1978, pp. 231 and o o
232). This development may be ex-
pressed canonically as follows: o o

)t

V4 €«
Figure 10.139 Presumed historical
derivation of the dominant 7th chord. L I
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p
stylistic archetype W

leading note tonic

harmony | | harmony

\"/ |
cadence

™

tonic projected from previous
melodies over perfect cadences
whose pemultimate degree is
the leading note

Mozart:
Sonata, K., 284; ——
3rd Movement leading . P
note  tonic
Var. VII.  152,4m) [ - ) )
( ) . T
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. J/ \ J
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1

cadential harmonices projected from theme,
preceding variations and previous pieces

Figure 10.140 Leading note typically rising to the tonic in the context
of a perfect cadence.



archetypal harmonic pattern used as the framework
for many melodies in the ‘mainstream’ Western tradition

I \Y

v

some pitches
derive directly K| T
Jfrom the N

harmonies themselves

others, which supplement
the basic harmonic framework,
largely accord with conventional
practice, functioning as passing
notes, neighbour-notes, etc.
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ps i o o o
o ®° o o o
)
melody based on harmony | passing  derives from
harmonic framework notes note (and reinforces)
stylistic archetype
P
g 72 -
2,
|
exanllples
Allegro ~
Mozart: Sonata, K. 283; |4 et

1st Movement

Beethoven: (‘ Allegro con brio — )
Sonata, Op. 2, = S==m—rmee——ce——— e
No. 3; X -~ T v ~— . T

1st Movement \— <

Schubert: Fantasie in C, Op. 15

Allegro con fuoco ma non troppo

Figure 10.141 Melodies constructed on archetypal harmonic framework.
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even if the melodies were never intended to be harmonised (cf. Apel, 1969,
p- 517). And time and again, the same or similar harmonic frameworks
were used to support different tunes. Consider, for instance, the passages
shown in figure 10.141.

Next we examine how the pitch content of a melody can influence the
disposition of harmonies that may be added to it. At the outset, it should be
acknowledged that for a tune to be harmonisable according to the conventions
of a particular style implies that certain constraints were operational in its
construction. To harmonise a given note in a melody means that it must
either belong to its proposed accompanying chord, implying zygonic
relationships such as those shown in figure 10.142, or elaborate on its
would-be harmonic support in one of a limited number of ways dictated by
previous practice, which is again indicative of canonic ordering. See, for
instance, figure 10.143.

Other factors are important too, such as the position the melody will
occupy in the harmonic texture: will it form the top line, the bass, an inside
part or even switch from one to another? Having the tune in the bass is the
most limiting in chordal terms, since here, for a given melodic pattern, there
are the fewest different harmonic models to emulate; that is, the smallest
number of syntactically acceptable harmonic alternatives.

In the process of composition or improvisation, both melodic and harmonic
forces may be at work. For example, a harmonic scheme may first suggest
itself, followed by a fitting fragment of melody. Subsequently, this melodic
motive may call to mind further successions of chords, which may be used
on other occasions. Equally, the horizontal and the vertical components of
pitch may well up from the subconscious together, melody and harmony
apparently conceived as a unit. In such circunstances, the cross-dimensional
control present must operate at a purely subliminal level.

We next investigate the interaction of the perspect harmony with the
pitch sets of two melodic lines occurring at the same time. The control that
one of these is imagined to have on the other can range from being complete
to non-existent. Consider, for example, two melodies appearing together,
whereby not only is the disposition of one felt to have no effect on that of the
other, but their precise manner of combination is left to chance too. Clearly,
in such circumstances, any values of harmony that occur will be ordered by
the same apparently irrational forces that governed the juxtaposition of the
melodic lines. This situation may arise unintentionally, as, for example,
when two vehicles draw up together at a set of traffic lights, each driver
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characteristic of musics across the world is indicated by the ethno-
musicological concept of ‘weighted scales’ (see p. 156). Moreover, if the
sequential locations of values are taken into account, the disparities in their
frequencies of occurrence become even more marked. This is particularly
apparent at the beginnings and endings of tunes—consider, for instance, the
number that conclude on the tonic as opposed to any other degree—and has
been the case, it seems, since ancient times: Sachs (1943, p. 42), for
example, in examining several hundred three-tone melodies, found that

only 8 per cent ended on the upper note, 39 per cent on the middle note, and
53 per cent on the lower note.

A further factor that contributes to the feeling of tonality is the unequal
distribution of transitions between successive notes: that is, a given degree
is more likely to be followed by some values than others. Pinkerton (op.
cit.), for example, using the same sample of 39 nursery tunes that featured in
the statistical analysis mentioned above, gives these probabilities for degrees
following i: i...0.23; ii...0.13; iii...0.07; iv...0.02; v...0.10; vi...0.03; and
vii...0.07.3® Again, it would appear that such figures vary according to the
sequential location of the interval involved. This is apparent from Simonton’s
(1984) study of the melodic structures of 15,618 classical themes (pp. 6—8):
the probability of iv following v, for example, is 0.032 when the notes
concerned are the first and second of a tune; 0.022 when they are the second
and third; 0.029 when they are the third and fourth; 0.037 when they are the
fourth and fifth; and 0.033 when they are the fifth and sixth. Furthermore,
the likelihood of a particular degree occurring is influenced by the preceding
interval, and once more, this manifests itself in Simonton’s results (pp. 11
and 12). The probability of v ocurring as the third note in a theme, for
instance, is approximately 0.05 when it is preceded by v—v, but drops to
around 0.01 (one can assume from the data given) when it follows v—vib.?®
These statistics are, once more, affected by the sequential location of the
values. Hence the probability of iii succeeding i—ii is something above 0.03
for notes 1, 2 and 3; >0.02 (but <0.03) for notes 2, 3 and 4; >0.01 (but <0.02)
for notes 3, 4 and 5; and >0.02 (but <0.03) for notes 4, 5 and 6.4

38The probability of i being followed by a rest of more than one beat = 0.36.

39Transitions with lower probabilities than this are not cited.

40See also Butler (1989, p. 238): “Any tone will suffice as a perceptual anchor—a tonal
centre—until a better candidate defeats it. The listener makes the perceptual choice of the
most plausible tonic on the basis of style-bound conventions in the time ordering of
intervals that occur only rarely in the diatonic set: that is minor seconds (or enharmonics)
and the tritone.”
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The combined ordering of pitch
and the temporal perspects

Introduction

This chapter examines the combined ordering of pitch and the temporal
perspects. Non-canonic forces are considered first, followed by an
investigation of cross-modal imitative control (pp. 625ff). Zygonic relation-
ships of melody are a major area of concern, and a taxonomy of interfigurative
transformations is presented (pp. 633ff). The independent ordering of
profile and rhythm is also mentioned briefly (pp. 649ff). The organisation
of configurations combining melody and harmony is examined (pp. 652ff),
followed by an exploration of the perceived temporal possibilities of
interfigurative relationships, which leads to a consideration of process and
form (pp. 657ff). The interoperative transfer of configurations, processes
and forms is investigated (pp. 695ff), and, finally, the extramusical influences
that bear upon them (pp. 701ff).

Non-canonic forces affecting the coordinated ordering
of pitch and the temporal perspects

First, we consider the circumstances in which the selection of value in
one perspective domain can affect that in another, whether for physical or
perceptual reasons. This is represented schematically in figure 11.1.

Pitch and the temporal perspects place a number of constraints on one
another. For example, pitches demand a certain minimum duration, both

619



620 The cognition of order in music

choice of value
(whether determined
zygonically or not)

affects value(s)
of other perspect(s)

W/\

perspective

perspects: X values

perceived time >

complement

Figure 11.1 Cross-perspective ordering effect.

physically and perceptually, which varies according to value. Moreover,
both performers and listeners can cope with consecutive notes only up to a
certain tempo, beyond which technical or aural limitations prevail.
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Loudness can affect the selection of pitches and values of the temporal
perspects too. Consider, for example, that the soft, rapid repetition of notes
on the piano was made possible only by the invention of the double
escapement action by Erard (cf. p. 4). Even the perceived location of the
sound source can have an effect. For instance, techniques involving the
rapid interchange of parts such as ‘hocketing’ may well be difficult to bring
off if performers are widely spaced. Finally, there are cross-perspective
considerations involving perceived reverberation. Durations, for instance,
are affected by the degree to which they echo; and playing or singing too
fast in an over-resonant acoustic environment may well produce a muddled
sound.

The range of possibilities available

Although these non-canonic factors ostensibly pose a considerable degree
of pre-compositional constraint, in most circumstances composers are
nevertheless faced with a broad margin of freedom in their choice of
perspective values. Hence a given pitch can be allied with a wide range of
durations, and vice versa. See, for example, figures 11.3 and 11.4.

Stravinsky: The Rite of Spring (1913)
57 Cb. solo (5) (J=66)

con sord.

—3—
r Tom——

=D pizz.  Cb. solo (6) (opening of bar 57) (other parts omitted)

Figure 11.3 One pitch; widely differing durations.

Equally, an interval may be associated with many different interperspective
values of prefix, and a given interperspective value of prefix linked to any
interval. This principle extends to profile and rhythm too; given the same
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XxY)

Figure 11.11 Alternative interpretation of cross-modal coordination.

On the whole, however, this seems to model cognition rather less strongly,
although it may be viable in certain circumstances. For instance, given a
number of different values, each appearance of a particular pitch may
habitually be associated with a certain duration. This occurs, for example,
in Messiaen’s Mode de valeurs et d’intensités (1949—1950).

PD

L
p -
Modéré /a\ a a /E\
1 &~ 3 - &) g & |~ 19 . e

=) et e )

(other parts, dynamics and nuances omitted)

Messiaen: Mode de valeurs et d’intensités (1949-1950)

Figure 11.12 Cross-modal coordination using cross-modal relationships.
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11 ... ordering pitch and the temporal perspects 635

cross-perspective interaction is inevitable. That is not to say, of course, that
the perception of values in one domain is not affected by those in another:
an association of pitches will sound quite different according to the nature
of its perceived temporal disposition. There is a perspective ‘cross-over’
effect, whereby the greater rhythmic prominence of certain notes is transferred
to the realm of pitch, and vice versa. Other perspects, such as harmony,
figure crucially in the equation too.

Since the potential for interfigurative transformation is so vast, figure
11.15 of necessity presents a simplified version of affairs. For example,
only the more familiar types of rhythmic variation are itemised, and in their
simplest manifestations. Optional qualifications such as sequential change,
and the alteration, addition or omission of material are listed separately.
Profile is treated in a similar fashion: the three basic forms of relationship
(repetition, transposition and inversion) are fundamental to the classification,
which acknowledges the possibility of pitch-class equivalence, intervallic
and sequential modification and—again—the alteration, addition or omission
of material as potential adjuncts. Previous accounts of interfigurative
development have been more limited in one way or another.

Consider, for example, Schoenberg’s comments on motivic treatment
and utilisation (1967, pp. 8-15). Although a few different melodic fragments
and some of their possible transformations are quoted, the greater part of the
chapter is taken up with the potential variants of a single motive based on a
broken chord. Whilst the 105 examples cited are grouped according to type,
no light is thrown on how the ordering in each case actually works, nor
explanation offered of how the principles exemplified could be generalised
to other configurations. Moreover, even accepting the unspoken constraint
that the examples are couched in the Western musical vernacular of the 18th
and 19th centuries, there are surprising omissions. For example, although
minor chords do find a place in some of the different harmonic contexts in
which the motive is illustrated, the possibility of a change of mode (that is,
to b‘minor) is not considered.

In contrast, the classification presented by Coker (1972, pp. 83ff) is
almost entirely concerned with the formulation of general principles, but is
short on musical examples.®* And despite the apparent intellectual rigour
with which the taxonomy is conceived (for example, ‘exclusion’—the
equivalent of ‘the omission of material’—is subdivided into six further

3A comparable ‘nonexhaustive’ list is provided by Moles (1958/1966, p. 154)
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Sweelinck (1562-1621): Ricercar (Aeolian)
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A
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pF (other parts omitted)
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Figure 11.18 Melodic repetition, imperfect as to rhythm.
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Sonata Op. 10, No. 3;
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Figure 11.19 Melodic repetition, imperfect as to profile.
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Mel Mussorgsky:
Pictures at an Exhibition (1874);
(Allegro guisto) /— \ Promenade

Al ( /\_ ) . /\j Figure 11.16
#[-‘IL - 6 Zygon linking
D~ repeated melodic
D) \ J \ J motive.

The imperfect repetition of profile may appear in conjunction with the
imperfect repetition of rhythm. The modifications in each domain may be
discrete or they may be linked. See, for instance, figure 11.20 (parts i and
ii).

The addition or ornamentation of material, as in figure 11.20, is one of
the commonest forms of variation, transcending stylistic boundaries. See,
for examble, Apel, 1969, p. 892; Strangways, 1914, pp. 181ff; and Zonis,
1973, pp. 107ff. Rather less common is its omission of material:

Mel
Malipiero:
Ritrovari (1926) ( | 1
53

Flute (Allegro...)

(dynamics, nuances and
other parts omitted)

e

O >—
Figure 11.21 The [ ZMel J

omission of material in
melodic development. 1
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See also Nettl (1956, pp. 200 and 201), who describes the use of
‘condensation’ in European folk music; Schoenberg (1967, p. 58), who
formulates the concept of ‘liquidation’—the gradual elimination of
characteristic features; and Reti (1951, pp. 85ff) and Rosen (1980, pp. 185ff),
who discuss motivic fragmentation in Beethoven.

The combination of profile transposition with rhythmic repetition has
been a stylistic universal from the earliest times (see, for example, Schneider,
1957, p. 15). Either feature, or both, may be perfect or imperfect:

Grainger and Johnson: Fat and Greasy (1936)

(Blues tempo)
s N
6 l I 1I0 1 o 1 1 ; 3 i ] g 1 1 1 w
— e et —
J L~ JU T 1 = J
He weighs a | thirdof a ton— This big fat A\ sonof a gun;—
Voice
(accompaniment Mel
omitted) Z © (TRANS-M2)
1
Figure 11.22 (part i) Melodic transposition: perfect in both domains.
J= 104 Anon: Chippewa Owl Medicine Song
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Figure 11.22 (part ii) Mel  TRANS —4th: imp)
Melodic transposition: 2
profile imperfect. 1 ]/
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Changes of tempo may be compositionally planned, and may be combined
with repetition or transposition. Either rhythm or profile or both may be
perfectly or imperfectly ordered. For instance:

Helm: Symphony (1958); 2nd Movement

Piu mosso Poco meno mosso
37 — B 52 ( A
N\ A £\
v —p | 3
{es I I (iS¢ ]
SY—F e ——
DAY Y, oJ \. J
Violin I
(other parts
omitted) ZMcl (TRANS +M2; Té; RML)

Figure 11.23 Transposition allied to a change of tempo.

Melodic inversion, retrogression, augmentation
and diminution; compound relationships of melody

The combination of profile inversion and rhythmic repetition appears
particularly at the motivic level, although more substantial examples are to
be found too. See, for example, figure 11.24; also Walker, 1962, pp. 55ff;
Apel, 1969, p. 423.

Profile may be maintained (whether as repetition or transposition) or
inverted against the augmentation or diminution of rhythm (see Apel, op.
cit., p. 63; cf. Yeston, 1976, p. 53)—figure 11.25.

Retrogression—of both rhythm and profile—is a further possibility. See,
for instance, figure 11.26; also Reese, 1940, pp. 336 and 351; Keller, 1958;
Walker, op. cit., pp. SOff; Apel, op. cit., p. 728; Rosen, 1971, p. 94. Retrograde
inversion of profile may occur with retrogression of rhythm, as in Hindemith’s
Ludus Tonalis (1942), where such a relationship links the Postludium with
the Praeludium.
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Lutyens: Chamber Concerto No. 4
(Allegro) (for Horn and Chamber Orchestra), Op. 8, No. 4

32f /__\ m N

/—-\ I} 1
. N e o E— > — o —
S T ';F p— -bL_;E I r o —a o
\PP con sord. J
Horn
(other parts [ Mel (INV)
omitted) 1 ]/
e N
W, s o g,
1) I
e i &
Y | | .| 1] 1 1 1 1 1 I 1
g 4 ' !
# )
(N
Figure 11.24 Melodic inversion.
Bach: Well-Tempered Clavier, Part 2, Fugue 2, BWYV 871
14 _&
i - =
T p
B %

(TRANS -PS; (INV: imp;

ZMel AUG x2) ZMel DIM x0.5)
. —/ N
1

1

Figure 11.25 Augmentation and diminution combined with transposition and
inversion (cf. figure 9.108).
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are considered to be part of the same single duration. From an organisational
point of view, harmonic rhythms may be treated as types of HRP.

It is often a fair reflection of musical perception—and is therefore
analytically appropriate—to think of combinations of melody and harmony
as single configurations. By extension, the relationships linking such
passages can also be modelled as single cognitive entities, between the
perspect ‘configuration’. See, for instance, figure 11.33.

Relationships between configurations, whatever their texture—whether
melodic, harmonic, or any combination of these—are of such fundamental
musical importance they are recognised in the current theory as forming a
distinct type of interperspective connection termed a syzygy.>® This term is
taken from the Greek ‘syzygia’ meaning ‘coupling’, derived from ‘syn’
(which means ‘with’) plus ‘zygon’. It may be illustrated using a ‘z’
contained within an ‘S’—see figures 11.34 and 11.35.

Similarly, a relationship between configurations whose zygonic status is
undetermined may be termed a synapse,’ from the Greek ‘synapsis’, meaning
‘contact’ or ‘junction’, illustrated using ‘S’ and ‘I’ %

Syzygy

synapse

Figure 11.34 Symbolism of syzygy and synapse.

5The term ‘syzygy’ has already been used in a musical context by the composer Iliff as
the title of a piece for oboe and piano (1968).

6Adjectival form: ‘syzygial’.

7Adjectival form: ‘synaptic’.

81t is worth noting that of the relationships described in this work, synapses and
syzygies come closest to Meyer’s notion of ‘conformant relationships’ (1973, pp. 44ff):
“those in which one (more or less) identifiable, discrete musical event is related to another
such event by similarity”, since the ‘events’ Meyer refers to are configurations. Observe
that implication is not a necessary feature of conformant relationships, however (cf.
Ockelford, 1991, pp. 87 and 88).
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Arnold:
Fantasy for Oboe,
Allegretto ()= 60) Op. 90
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Figure 11.35 Examples of syzygies.
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