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Wiederholung/Repetition
Abstract. This chapter describes the fundamental role played by repetition in the formation of musical structure, and how this has been recognised, implicitly or explicitly, by music theorists and analysts. The process of just how repetition combined with a sense of intentionality produces a sense of musical structure is set out with reference to ‘zygonic’ theory. It is shown how the theory can be used to analyse music and also as a system of meta-analysis, to interrogate other accounts of how music makes sense.
Stichwörter und interne Verknüpfungen. Repetition ... ... ...
1. Grundlagen
The primary importance of repetition in musical structure is recognised, implicitly or explicitly, in all theories of music. Consider, for example, the traditional notion of musical form, described by writers ranging from Stewart Macpherson (Macpherson, 1915) to Wallace Berry (Berry, 1986). Here, the concept of stereotyped structures such as AA'A''A''' (characteristic of variation sets), ABA (‘ternary’ form) and ABACA (the ‘rondo’) implicates repetition both within pieces and between them. Repetition is also central to the various motivic and thematic theories that have been postulated, in whose development the music and writings of Arnold Schoenberg have proved seminal (for example, Schoenberg, 1967). His ideas are taken to their logical extreme by one-time pupil Rudolph Reti, who demonstrates, to his own satisfaction at least, that many works from the Western Classical repertoire are each built on a single theme, surface contrasts notwithstanding (Reti, 1951). Alan Walker, working in the same tradition, states: ‘The whole point of an inspired composition is that it diversifies a unity. On the other hand, the whole point about musical analysis is that it seeks to show the unity behind the diversity’ (Walker, 1962). 

Although his approach is quite different, Heinrich Schenker too acknowledges the part played by repetition, both at the level of motives and in the construction of large-scale forms, in his early treatise on harmony (Schenker, 1906). This recognition carries over into the sophisticated models of musical structure that followed; in Der Freie Satz (Schenker, 1935) the question of repetition at deeper structural levels is aired in some detail. But of greater significance is the fact that repetition underpins the symmetries within the ‘Ursatz’, the harmonic-melodic framework that Schenker considered to lie in the background of all tonal masterpieces.

Leonard Meyer’s evolving reflections on musical patterning variously involve repetition, most overtly in his notion of ‘conformant relationships’, ‘in which one (more or less) identifiable, discrete musical event is related to another such event by similarity’ (Meyer, 1973). Although it is not stated openly, the concept is no less important, however, in the first chapter of Music, the Arts, and Ideas (Meyer, 1967), where the author’s previously developed model of musical meaning is reviewed in the light of information theory. Meyer’s thesis is this: for experienced listeners, an incomplete portion of music implies certain continuations, which vary in probability according to the frequency of past occurrence (hence the significance of repetition). It is, Meyer asserts, deviations from the expected course of events that give rise to musical meaning. Moreover, Meyer identifies a number of different basic melodic structures (subsequently termed ‘processes’ – see Rosner and Meyer (1986)), including conjunct, disjunct and symmetrical patterns, whose internal regularity and use as stylistic archetypes imply repetition within and between works.

Other models of musical structure, reflecting a range of approaches, variously involve repetition too: take, for example, Herbert Simon and Richard Sumner’s system of encoding patterns parsimoniously using preordained ‘alphabets’ and the operators ‘same’ and ‘next’ (Simon and Sumner, 1968); set-theoretical analysis, which entails abstracting groups of pitch-classes and tracing similarities between them (Forte, 1973, 1985, 1998a); and semiological analysis, to which motivic similarities are fundamental at the paradigmatic stage. As Nicolas Ruwet says: ‘I shall start from the empirical appreciation of the enormous role played in music, at all levels, by repetition, and I shall try to develop an idea proposed by Gilbert Rouget: “certain fragments are repeated, others are not; it is on repetition – or absence of repetition – that our segmentation is based”’ (Ruwet, 1987).

Finally, consider that repetition (‘parallelism’) accounts for four of the five preference rules underlying Fred Lerdahl and Ray Jackendoff’s A Generative Theory of Tonal Music (GPR 6, MPR 1, TSRPR 4 and PRPR 5), as well as being implicit in a number of others, such as GPR 5 (symmetry), for example (Lerdahl and Jackendoff, 1983). As the authors state: ‘The importance of parallelism in musical structure cannot be overestimated. The more parallelism one can detect, the more internally coherent an analysis becomes, and the less independent information must be processed and retained in hearing and remembering a piece.’

In relation to music analysis – the application of theory to a particular piece or group of pieces – Ian Bent and William Drabkin provide a useful summary: ‘Analysis is the means of answering directly the question ‘How does it work?’ Its central activity is comparison. By comparison it determines the structural elements and discovers the functions of those elements … comparison of unit with unit, whether within a single work, or between two works, or between the work and an abstract ‘model’ … The central analytical act is thus the test for identity’ (Bent and Drabkin, 1987).

The most recent in-depth enquiry into repetition in music is Elizabeth Margulis’s Repetition: How Music Plays the Mind (Margulis, 2014), an interdisciplinary text that blends music theory and music psychology. Margulis is careful to distinguish between ‘acoustic’ repetition and the duplication of musical materials that is actually perceived – an approach anticipated in a number of twentieth century texts that went further than merely acknowledging that repetition is a primary structural force in music, by attempting to say how it enables music to make sense.
From Repetition to a Sense of Derivation
Among those seeking to explain why repetition is necessary to produce musical structure was the British essayist Basil de Sélincourt, who contends that ‘The value of repetition in music belongs of course to the peculiar inwardness of the art. A musical composition must be content to be itself. The reference and relations into which analysis resolves its life-current need point to no object, no event; they take the form of the creative impulse which is their unity and they repeat one another because iteration is the only outward sign of identity which is available to them’ (Sélincourt, 1920). Thus, in Sélincourt’s view, music appears to have an inner compulsion for coherence, which finds expression in repetition, and which in turn generates a sense of agency.

Viktor Zuckerkandl takes a further step along this conceptual path, advancing a more analytical, psychological argument: ‘nothing in the physical world corresponds to the play of forces in tones, for the reason that these forces are not active in the tones at all, but in us, who hear. They have their origin in us – in the feelings that hearing tones arouses in us and that we then project out of ourselves into the tones’ (Zuckerkandl, 1956, p. 42). That is to say, the sense of agency generated by repetition doesn’t originate in musical sounds themselves, but in the minds of listeners. At this point, Zuckerkandl’s line of thinking stops, begging the question how does repetition in music generate a sense of agency between notes?

Edward Cone seeks to answer this question by using an algebraic analogy, in which ‘x’ and ‘y’ can stand for any elements of music: ‘y is derived from x (y ← x), or, to use the active voice, x generates y (x → y), if y resembles x and y follows x’ (1987). The new insight here is the addition of the concept of derivation (and its opposite, generation). Cone’s contention is that by repeating something in music – a motif, a theme, a chord – listeners are given the impression that the new material is derived from the old. It is this sense of derivation that forms the basis of the inner logic of music, and which Adam Ockelford’s ‘zygonic’ theory aims to explain through combining the notion of repetition with intentionality (Ockelford, 2012, 2017).

Zygonic Theory

Zygonic theory arose as a response to the observation that, just by listening, music makes sense; no special knowledge or skills are needed (Ockelford, 2005a). The starting point is a reductionist one: music is considered initially as a system of perceived sonic variables. Some of these, such as duration, have a single axis of variability, while others, like timbre, are multidimensional in nature; some gauge qualities such as loudness, while others detail its perceived location in time or space; and some, like pitch, pertain to individual notes, while others, including tonality, are characteristic of a group. Each variable has many potential modes of existence, or ‘values’, whose range represents the freedom of choice available to composers. Conversely, each may be deemed to be constrained or ‘ordered’ to the extent that its value is reckoned to be subject to restriction.

While some of the causes of perceived sonic constraint may lie beyond a composer’s immediate control (the selection of timbre will be dictated by the availability of performers, for example, and a singer may be unable to reach a particular pitch), and while external influences (such as the cross-media effects of song-texts, for instance) often have a bearing, most – and certainly the most important – perceived sonic restrictions in fact function intramusically, through the process of repetition imbued with a sense of intentionality: in short, a value may be thought to be ordered if it is reckoned to exist in imitation of another. Since the vast majority of listeners are quite unaware of this type of cognitive activity, clearly it need not operate at a conscious level. Yet, we can infer that it must be universally present, if only subliminally, otherwise an orderly sequence of sounds would prove no more effective a means of musical communication than a random one, which is not the case.

The notions of repetition, imitation and perceived derivation are predicated on the existence of interperspective relationships, mental constructs through which incoming perceptual data are compared (Ockelford, 1991). Such relationships can exist between any aspects of any musical events, in any perceptual domain. Typically (it is surmised), they are formulated unthinkingly, and pass listeners by as a series of qualitative experiences. However, introspection enables them to be captured conceptually, and they may be symbolised as follows (see Figure 1).
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Figure 1  Representation of interperspective and zygonic relationships.

In this figure, the ‘I’ stands for ‘interperspective’, the superscripts indicate in each case the perspect concerned (represented by its initial letter – here ‘P’ for ‘pitch’ and ‘O’ for ‘onset’), and the level of relationship (‘primary’, ‘secondary’ or ‘tertiary’) is shown by the appropriate subscript (1, 2 or 3). Primary relationships are the mental connections through which the qualities of sound themselves are compared. Secondary relationships compare the difference between primaries, and tertiary relationships gauge the difference between secondaries. These third-level comparisons appear to represent a limit on what is possible in music cognition (Ockelford, 2002).

In the domain of pitch, three primary interperspective relationships are illustrated at the top of the figure, the first comprising the interval of a descending major 3rd, the second a minor 3rd, and third a major 2nd. The secondary relationships between these values express the differences between them, which in each case is a semitone. A further two primary interperspective relationships of pitch are shown on the right of the figure, each conveying an ascending major 2nd. In the domain of onset, on the left of the figure, there are three primary inteperspective relationships (spanning differences of  q., q  and e) and two secondaries (both of value –e). On the right, there are two primary relationships of +e. 

The interperspective relationships through which imitative order is perceived are of a special type termed ‘zygonic’ by Ockelford (1991), from the Greek term ‘zygon’ for ‘yoke’, implying a union of two similar things. Primary, secondary and tertiary zygonic relationships (or ‘zygons’) are shown in Figure 1. The primary zygonic relationship of pitch (on the left) illustrates the perception that the second note of the melody (an Ab) derives through imitation of an initial harmony note – emerging from a pitch that is already present. Observe that here a full arrowhead is used to signal a link between values (in any domain) that are the same, as opposed to the half arrowhead, which represents a link between different ones. Secondary zygonic relationships of pitch and onset appear on the left hand side of the figure, showing, respectively, the imitation of an ascending major 2nd and an interonset difference of e. Tertiary zygonic relationships of pitch and onset are shown at the top and the bottom of the figure, showing the structure lying behind the increasing sense of movement as the music progresses through its opening bars.

Clearly, zygonic relationships such as those depicted in Figure 1 offer only highly simplified models of certain cognitive events that we may reasonably suppose take place during meaningful engagement with music. Moreover, the single concept of a zygon bequeaths a vast perceptual legacy, with many potential manifestations: potentially involving any perceived aspect of sound; existing over different periods of perceived time; and operating within the same and between different pieces, performances and hearings. Zygons may function in a number of different ways: reactively, for example, in assessing the relationship between two extant values, or proactively, in ideating a value as an orderly continuation from one presented. They may operate between anticipated or remembered values, or even those that are wholly imagined, only ever existing in the mind. There is, of course, no suggestion that the one concept is cognitively equivalent in all these manifestations, but only that it is logically so.

Glossar
Perspect: A perceived aspect of sound that can vary along a one dimension or more
Perspective value: the quality of a perspect at a given point in time (or over a given period of time)
Interperspective relationship: the mental comparison between two perspective values
Interperspective value: the difference, ratio or other form of comparison that exists between perspective values
Zygonic relationship: an interperspective relationship through which a sense of derivation is engendered through imitation. 
2. Analyse
Zygonic theory can be used both as a primary system of musical analysis in its own right, and as a method of interrogating other systems of analysis. Both possibilities will be illustrated in what follows. The target excerpt is the cor anglais solo from Tristan and Isolde, (‘Der alte Weise’). 
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Figure 2  The opening of the cor anglais solo ‘Der alte Weise’ from Tristan and Isolde,
Act III, Scene 1.

Our discussion will be set in the context of the analyses by Allen Forte (1998b), who utilised a quasi-Schenkerian methodology, and Jean-Jacques Nattiez (1998), who adopted a semiological approach. Forte concentrates on the pitch structure, with the aim of showing that ‘many facets of the music seem amenable to analysis in Schenkerian terms, with special emphasis placed upon the contribution of the basic motivic elements to features of larger scale’ (op. cit., p. 16). Four prominent motives are identified, each with variants. Of particular importance in the first nine bars are ‘alpha’ () and ‘gamma’ (), and certain of their derivatives.
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Figure 3  Motifs ‘alpha’ and ‘gamma’ and transformations (after Forte, 1998b).

The ascending 5th (alpha) opens the excerpt and, according to Forte, is subsequently transformed as follows:
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Figure 4  Motif ‘alpha’ and transformations (after Forte, 1998).

This simple example perfectly illustrates how contemporary music-theoretical accounts of repetition depart from the thinking underpinning zygonic theory, for while Forte’s reading identifies repetition (expressed through pitch transformations) that indubitably exist in the melody, a zygonic analysis would take the further step of querying whether any repetition that is identified would be likely to be heard in terms of derivation, and, if so, by what category of listener (expert, novice, someone hearing the piece for the first time, someone very familiar with the music, and so forth)? And in seeking to make reasonable assumptions about ‘typical’ listening experiences, the zygonic approach is informed by the Occam’s razor: the principle of seeking the simplest (cognitively least effortful) explanation of any given phenomenon, that embraces fuzziness as a core element. To see what this means, consider the very first motivic transformation that Forte identifies (the retrogression of tonal inversion). A zygonic meta-analysis makes the discrete stages inherent in this compound operation clear.
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				Figure 5  Zygonic meta-analysis of ‘R[image: Macintosh HD:Users:a.ockelford:Desktop:Wiederholung bar alpha.jpg]’

To move from to ‘R[image: Macintosh HD:Users:a.ockelford:Desktop:Wiederholung bar alpha.jpg]’ entails a chain of three transformations – tonal inversion, retrogression and transposition – implicating seven different relationships between eight pitches, four of which are never actually realised in sound (and which would have to compete in the mind with the E flat and D flat in the melody that separate the opening interval and its modified reappearance). There is no evidence that Wagner conceived the tune in this way, nor that listeners usually hear it thus, nor that learning to do so would have a beneficial aesthetic impact. So is the second interval likely to be heard as deriving from the first, and if so, what is the most likely transformation through which this sense of generation will be deemed to occur?

The simplest way of mapping into ‘R[image: Macintosh HD:Users:a.ockelford:Desktop:Wiederholung bar alpha.jpg]’ is through approximate transposition, whereby only the essence of the leap up is maintained.
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Figure 6  The transformation of to form ‘R[image: Macintosh HD:Users:a.ockelford:Desktop:Wiederholung bar alpha.jpg]’

Here, just three relationships are implicated, and no imaginary notes are required. In perceptual terms, this is a more reasonable proposition that utilises the principle of ‘fuzziness’, whereby connections between phenomena can be imagined that tolerate imprecision. But is a sense of derivation likely to be present? To answer this question, consider that the disjunct intervals concerned comprise only two of the six to be found in the opening phrase, all of which could potentially be heard as being related to one another in a significant way, through transformations of one type or another. This means that, among manifestations of alone, there are 15 possible relationships competing for our attention in the first three bars of ‘Der Alte Weise’. How is the analyst to make sense of this apparent superabundance of structure? By utilising the principle of diagnostic parsimony, in accordance with zygonic theory. Is there an overarching structural scheme within which certain individual relationships pertaining to work together to form a coherent organisational whole?

There are two possibilities, which can function in a complementary way. The first takes the retrogression identified by Forte in relation to individual intervals as underpinning the contour of the opening two-and-a-half bars – see Figure 7.
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Figure 7  Retrogression considered as a structural feature of the opening two-and-a-half bars of ‘Der Alte Weise’

The second regards the one direct retrogression of noted by Forte (the C to F occurring on the second beat of bar 3) as the third expression of a sequence of descending intervals – increasingly exact regressed versions of the opening ascending 5th (culminating in a reversed repeated of the opening pitches). See Figure 8.
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Figure 8  Increasingly exact retrogression of the opening ascending 5th of ‘Der Alte Weise’

It may be that both readings of the passage play a part in the listening experience.

A further threefold intervallic sequence is overlooked in Forte’s sketch, though acknowledged in Nattiez’s Tableau I (paradigmatic analysis). Here, rhythmic repetition working in parallel with intervallic transformation strengthens the feeling of derivation operating in the domain of pitch, while the effect of the is emphasised on its final appearance in this segment rhough being increased from a perfect 5th to a minor 6th – Figure 9.
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Figure 9  A further threefold sequence involving (after Nattiez, 1998).

The manner in which these three intervals tie in with higher order linear melodic patterns can be interpreted zyognically too – whether in terms of Forte’s Schenkerian approach (descent from the 5th degree) or Nattiez’s gap-fill strategy (from the prolongational analysis – Tableau II), the principle is essentially the same (Figure 10). Hence the zygonic methodology can at once combine the ‘linear’ and ‘motivic’ elements in analysis.
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Figure 10  The relationship of the sequence to higher-order linear patterns in ‘Der Alte Weise’ (after Forte, 1998b, and Nattiez, 1998).


3. Diskussion
The immediate significance of zygonic theory is its capacity to explain how repetition functions to create musical structure and, therefore, how the process of repeating things brings comprehensibility to abstract patterns of sound that (unlike words) typically have no symbolic meaning. Comprehensive accounts of the theory are to be found in The Cognition of Order in Music: A Metacognitive Study (Ockelford, 1999), and Repetition in Music: Theoretical and Metatheoretical Perspectives (Ockelford, 2005a). Beyond the explication of general principles, zygonic theory has power too as an analytical tool in probing the nature and role of repetition in particular styles and pieces: for example, in relation to the first movement of Mozart’s Piano Sonata, K. 333 (Ockelford, 1999, 2005a) and Beethoven’s Piano Sonata, Op. 110 (Ockelford, 2005b). Here, the most striking finding is the sheer amount of repetition that such pieces entail: over 20 separate forms of structure operate at any one time across the domains of pitch, time, timbre and loudness, with a mean proportion of perceptible repetition of over 80%. This represents a huge degree of redundancy in terms of information transfer, and it goes a long way to explaining why music in a familiar style is understandable on a first hearing. With other pieces, however, such as Schönberg’s atonal Klavierstuck, Op. 11, No. 1 (analysed in Ockelford, 2005a), in which the proportion of readily perceptible repetition is very much lower, the message is less immediate, and listeners are presented with a greater challenge.

However, in Op. 11, No. 1, and, indeed, in all music that uses a framework of discrete pitches and inter-onset intervals, a high degree of repetition (that remains unperceived) is nonetheless inevitable. However, the presence of the patterns that are thereby created has tempted analysts to report structures that may have little or nothing to do with the listening experience. In such cases, zygonic theory can function metatheoretically and meta-analytically too, as a mechanism for interrogating other theoretical and analytical approaches (see Ockelford, 2005a).

Beyond music theory and analysis, the acknowledgement of repetition using the zygonic approach has proved to have a wider utility, and it is this capacity to transcend methodological and epistemological boundaries that is, I believe, one of the key strengths of the method. For example, the theory has found application in music-psychological contexts, for example, in investigating constraints in music cognition (Ockelford, 2002), similarity perception (Ockelford, 2004), expectation in music (Thorpe, et al., 2011). The theory has been of value too in modelling the musical development of children and young people, both in terms of exceptional development (see, for instance, Vogiatzoglou et al., 2011) and ‘neurotypical’ ontogeny (for example, Voyajolu and Ockelford, 2016). Here, repetition is identified in in relation to musical events (individual musical notes), groups (motifs and riffs) and frameworks (tonal and temporal systems), which appear to arise in cognition sequentially.
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