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Preface

A few years after Ray Jackendoff and I finished A Generative Theory of Tonal Music (Lerdahl and Jackendoff 1983; hereafter GTTM), fresh theoretical ideas began to intrude on my time for composing. The only way to unburden myself of them was to work them out and write them down. By the late 1980s I had published four articles that explored new territory: “Timbral Hierarchies” (1987), “Cognitive Constraints on Compositional Systems” (1988a), “Tonal Pitch Space” (1988b), and “Atonal Prolongational Structure” (1989a). All except the pitch-space article dealt with issues in contemporary music, reflecting my compositional interests. I soon sensed that in these separate articles a larger theory was taking shape and decided to weave them together into a book. It was unclear what the unifying thread should be. I tried and abandoned building the book around “Cognitive Constraints …” The relationship between implications of research in music cognition and the systematic needs of composers could not be pursued beyond a point of useful generalization, and certainly not at the level of rigor demanded of a treatise in music theory.

Only gradually did I grasp the many potentials latent in the pitch-space article. Its starting point was not the obvious spatial aspects of music, such as room acoustics or pitch height, but empirical evidence that listeners of varying degrees of training and of different cultures hear pitches (and pitch classes), chords, and regions as relatively close or distant from a given tonic and in an orderly way. The pitch-space article developed a quantitative model of these intuitions. Subsequently I initiated the model’s application to the analysis of actual music, sketched some chromatic spaces, and used the model to quantify patterns of tension and relaxation (Lerdahl 1992, 1994a, 1996).

These separate efforts have come together in this volume, conceived around the central idea of pitch space. Earlier material is here revised, elaborated, and merged with new work into an integrated theory of music cognition and an associated system of analysis. As background, chapter 1 reviews the goals, idealizations, and rule system of the GTTM theory and surveys its analytic components, concentrating on the derivation of prolongational structure and surrounding issues. Chapter 2 presents the diatonic pitch-space model and relates it to previous and current research in music theory and psychology. The principle of the shortest path becomes a basis for deriving prolongational structure. Chapter 3 combines the pitch-space model with prolongational structure by tracing pitch-space paths at multiple prolongational levels. Different path representations are shown, and the narrative potential of this method of analysis is illustrated. Chapter 4 shows how an essential aspect of musical expression, that of tension and relaxation as pitch events unfold, can be modeled by computing pitch-space distances between events connected in the prolongational tree. Another fundamental aspect of musical expression, that of degrees of attraction between pitches and chords, is also quantified, leading to a fresh perspective on melodic and harmonic expectations. Chapter 5 takes up the issue of how listeners locate a tonic, as preparation for an approach to harmonic functionality based on prolongational position. The approach is applied to various musical grouping schemas. Chapter 6 generates chromatic tonal spaces by modifying variables in the diatonic distance formula. Subsequent delineation of preferential constraints on the form of tonal spaces leads to a metrical analogy, including a subtheory of metrical attractions. Chapter 7 applies the spaces developed in chapter 6 to chromatic tonal music from Wagner to Bartók. Chapter 8 considers some consequences of flat (or atonal) pitch space and advances an approach to atonal prolongational and functional structures based less on the cognitive construct of pitch space than on psychoacoustic principles.

My spatial explorations began not with pitch but with timbre. As this topic lies outside the scope of this study, I shall say a few words about it here. The article “Timbral Hierarchies” (1987) describes how I generated simple computer-music sounds, all on the same pitch and at the same dynamic but differentiated timbrally (by manipulating formants) so as to yield perceptually equidistant timbral intervals along specific timbral dimensions. The goal was to construct perceptually viable prolongational patterns of tension and relaxation out of timbre alone—in short, to begin to explore Schoenberg’s (1911) vision of timbral organization. I found that ordering timbral intervals along a single axis was musically and cognitively impoverishing. With as few as nine equally spaced vowels arrayed on two axes of brightness, however, I was able to create intelligible timbral prolongational structures of up to twenty-five events, including passing and neighboring functions, transpositions and inversions, departures and returns, and partial and full repetitions. There could be no timbral octave; the sounds were arranged on each axis on an ordered scale of perceived tension. These timbral études of changing vowels on a single pitch were musically minimal, but they made the point that through computer synthesis it is possible to construct the beginnings of a timbral syntax. They also suggested the broader point that a space of elements must be arrayed in at least two dimensions for music of any cognitive complexity. The next step was to explore the spatial idea in the realm of pitch.

Although this volume’s focus on pitch space has inevitably led to an emphasis on tonal rather than atonal music (tonal pitch space and tonality are in a sense synonymous), the last three chapters trace ways in which the space evolved toward atonal structures. In the process these chapters shape an implicit historical narrative and provide one basis for analyzing recent music. When I matured musically in the late 1960s, the reigning view was that Schenkerian theory explained tonal music and twelve-tone theory (with its set-theoretic offshoot) explained twentieth-century music. I have never been comfortable with this dichotomy and have endeavored to develop a framework for understanding music that incorporates both the relatively unchanging cognitive foundations of the musical mind and the historical continuities that underlie changes in musical style.

I attach special importance to the approach to tonal tension and attraction developed in chapter 4 because these conceptions have a great deal to do with musical expression, a subject that cries out for better understanding. At first glance it might seem odd to claim a relationship between music’s great emotional power and numerical outputs of rules. However, emotional reactions to music depend on (unconscious) understanding. In a successful cognitive theory there can be no opposition between quantification and affective response. On the contrary, a musically sophisticated and psychologically relevant formal model can clarify general assertions about musical expression made from a literary or philosophical perspective and bring them to a more explanatory level of understanding.

GTTM sets forth a theory of rhythmic structure that requires no extension here (except tangentially, with respect to grouping schemas and metrical attractions). GTTM’s pitch theory, however, is incomplete. As the preceding overview suggests, Tonal Pitch Space addresses this shortcoming, in ways that I could not have envisioned when writing GTTM. There is nothing unanticipated, however, in the underlying conceptual continuity with GTTM. As in the earlier book, I view music theory as a branch of cognitive science. I am concerned not just with creating intellectually or aesthetically pleasing pitch constructs but also with proposing ones that model the unconscious intuitions of experienced listeners of the musical idioms under consideration. Where possible, I relate my constructs to the empirical literature in music perception and cognition. I attempt to make my proposals precise enough to be testable. Unlike standard music-theoretic practices, which leave it to the analyst to apply the relevant theoretical constructs to actual music, my approach is equally concerned with specifying the principles by which listeners infer the proposed constructs. One of my ideals for a music theory is that it assign automatically a limited range of preferred hearings according to cognitively viable principles. (To be sure, I do not wish all music theories to have this goal. There are many purposes and functions for theories of music.)

The goal of computational explicitness notwithstanding, various aspects of this theory remain unfinished. This is inevitable for an undertaking of this scope. Ultimately, however, I am less interested in completeness than in fruitful ideas. If faced with two solutions to a theoretical problem, one of them formally complete but musically flawed or psychologically implausible, the other formally incomplete but musically satisfying and psychologically believable, I choose the latter, because it provides something valuable to build upon. Nor do I eschew applying, from time to time, the concepts and representations of the model in an informal, more traditionally analytic way. A theory grounded in cognition should be extensible to informal musical discourse.
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Tonal Pitch Space




1 Theoretical Foundations

OVERVIEW OF GTTM

Goals

This volume builds an original edifice of music theory on the foundations of Ray Jackendoff’s and my A Generative Theory of Tonal Music (GTTM; 1983). It may therefore prove useful to summarize and slightly extend the earlier theory before embarking on the new one.

A listener familiar with a musical idiom organizes its sounds into coherent structures. GTTM attempts to characterize those musical structures that are hierarchical and to establish principles by which the listener arrives at them for a work in the Classical tonal idiom. These principles are stated as a musical grammar, or system of rules, that generates the structure that the listener associates with the signal. Figure 1.1 schematizes the form of the theory: the rules take as input the sound signal as organized psychoacoustically into a “musical surface” and attempt to give as output a structural description that models aspects of the heard structure.

GTTM proposes four types of hierarchical structure simultaneously associated with a musical surface. Grouping structure describes the listener’s segmentation of the music into units such as motives, phrases, and sections. Metrical structure assigns a hierarchy of strong and weak beats. Time-span reduction, the primary link between rhythm and pitch, establishes the relative structural importance of events within the rhythmic units of a piece. Prolongational reduction develops a second hierarchy of events in terms of perceived patterns of tension and relaxation.

[image: image]

FIGURE 1.1 The form of generative music theory.

The four hierarchies integrate (leaving aside feedback effects) as in Figure 1.2. From the grouping and metrical structures the listener forms the time-span segmentation over which the dominating-subordinating relationships of time-span reduction take place; and from the time-span reduction the listener projects the tensing-relaxing hierarchy of prolongational reduction. In addition, both kinds of reduction depend for their operation on stability conditions among pitch configurations. The stability conditions represent features of the tonal system as a whole rather than event structures in a specific piece. GTTM mostly ignores the stability conditions. They form the centerpiece of this study, treated through the concept of pitch space.

GTTM treats music theory as the branch of theoretical psychology concerned with modeling the musical mind (Sloboda 1985). In the spirit of recent cognitive theory (Fodor 1983; Jackendoff 1987), the musical mind is seen as possessing characteristics of modularity, specialization, automaticity, speed, impenetrability to consciousness, and corresponding brain localization. This perspective does not deny cross-faculty influences or the effect of conscious processes on musical understanding in trained individuals. The strategy, rather, is to isolate the spontaneous musical cognitive capacity as an idealized object of study. The theory seeks to be sufficiently precise in its formulations that its concepts, rules, and predictions can in principle be tested by the methods of experimental psychology.

For practical reasons, GTTM concentrates on the idiom of Classical diatonic tonal music, but its thrust is to model musical understanding beyond the response to any particular idiom. Along the lines of Chomsky (1965), it attempts to distinguish between rules that are specific to a musical idiom and rules that apply universally. The term “universal” is meant not in a geographical or historical sense but in a psychological one. To assert that a rule is universal is to claim that it represents a natural propensity of the musical mind. But even a universal principle cannot apply if the input does not trigger it. A totally nonperiodic rhythmic sequence will not lead to the inference of a metrical grid, nor will drum music bring principles of pitch organization into play. So the inapplicability of a rule in a given instance does not necessarily invalidate its status as a mental principle. What is required, rather, is that a putative universal apply in the same way whenever it is called into play. It must be evaluated in terms of its general psychological plausibility, its coherence and parsimony within the theory, and the empirical evidence for or against it.

[image: image]

FIGURE 1.2 A flow chart of GTTM’s components.

While the issue of universality will not be emphasized in this volume, it is implicit in the chapters that extend the range of the theory beyond the diatonic idiom. Various details of the theory, such as the measure of distance between events, are adjusted to accommodate differing features of the input. More abstract principles remain unaltered. The general picture emerges of a theory whose details change with musical style but whose underlying constructs are constant, reflecting permanent features of musical understanding.

Idealizations

Any theory must simplify the phenomena it addresses in order to formulate suitable insights and generalizations. GTTM makes assumptions analogous to those found elsewhere in cognitive science. First, it takes as given the musical surface (the aural perception of pitches, timbres, durations, and dynamics), ignoring the complex process by which the surface is constructed from the acoustic signal. In the same spirit, the notated score is taken—minus bar lines but with the addition of harmonic roots and tonal orientations—to represent the surface. Second, GTTM assumes an “experienced listener.” In reality no two listeners are exactly alike, nor are any two hearings by the same listener. Given familiarity with an idiom, however, the ways in which a piece is understood are highly constrained. A theory of musical understanding needs to characterize these common constraints as a framework for studying individual differences. Third, the theory provides structural descriptions not for how the music is heard as it unfolds in time but for the final state of a listener’s understanding. It is doubtful whether a substantive theory of real-time listening processes can be developed without first considering the nature of the information these processes deliver. (Jackendoff [1991] outlines a promising approach to real-time processing based on GTTM’s structures and rules.) Most music theories tacitly accept these three simplifying assumptions, and this work continues them.

A fourth limitation concerns the distinction between hierarchical and associational structures (Meyer 1973). By “hierarchy” is meant an organization of discrete elements such that one element is perceived to subsume or contain other elements. The elements do not overlap, subsumption is recursive, and at any given level the elements are adjacent. By “association” is meant the relative closeness or distance that is judged to exist between ideas. An idea is closely associated with another if it takes few psychologically viable operations to change one into the other. Motivic and timbral relations are usually regarded as associational. While GTTM’s rule system depends in part on associations (in the form of “parallelisms”) for the assignment of hierarchical structure, it does not have a component for representing associational structure. This is so for three reasons. First, it is attractive to concentrate on hierarchies, since it is known throughout psychology that learning and memory are enhanced if a subject is able to organize the input in a hierarchical manner (some classic citations are Miller, Galanter, and Pribram 1960; Simon 1962; and Neisser 1967). Studies in music psychology have shown that the absence of perceived hierarchy substantially reduces the listener’s ability to learn and remember structure from musical surfaces (Deutsch 1982b; Krumhansl 1990). Second, the degree of association of ideas depends in part on how they are embedded within a hierarchy. If they receive similar hierarchical descriptions they are more likely to be judged as closely related. Third, and on a practical level, it is difficult to make a substantive theory of associations. Within music theory this remains relatively uncharted territory.

A fifth idealization in the GTTM theory is the construal of a musical surface as a single sequence of discrete events that assemble into hierarchically organized groupings. This view excludes polyphonic lines from independent representation. However, lines are never completely unrelated in tonal music. The idealization remains plausible to the extent that simultaneous lines are also part of a single ongoing flow. Within this framework, prolongational reduction connects horizontally related events at multiple structural levels in terms of repetition, departure, and return. This study expands the treatment of homophonic linear connections through the theory of melodic attractions, which provides one basis for understanding voice leading (“Melodic Tension” and “An Attractional Approach to Harmony” in chapter 4). Further discussion of polyphonic groupings is deferred to “Issues in Prolongational Theory” later in this chapter.

The rule system

Essential to GTTM’s psychological orientation is its rule system. Each of its rhythmic and reductional hierarchies is generated by its own set of rules. Across each set there are three rule types. Well-formedness rules (WFRs) establish the strict hierarchical organization of each component. Transformational rules (TRs) permit modifications on musical surfaces so that certain hierarchically ill-formed phenomena, such as grouping overlaps, can be treated as well formed. Preference rules (PRs) establish which formally possible structures correspond to a given musical surface.

The PRs, which do the major work of analysis within the theory, pick out features in the music that influence the listener’s intuitions. In the grouping component, for example, one PR marks a potential grouping boundary at a pause; another detects thematic parallelism between two groups that are potentially far apart at the surface, assigning them parallel grouping positions; and a third encodes the effect of large-scale harmonic structure on grouping decisions. As these instances suggest, some PRs are local in application, others are global, and some relate effects across components. Out of their interaction emerges the “preferred,” or most coherent, analysis of the piece in question. A musical passage in which the various PRs reinforce one another strikes the listener as clear or prototypical. Where the rules conflict, the structure seems vague or ambiguous and more than one description may be assigned. The rule system is thus gradient rather than categorical; that is, the PRs mark not the correctness or incorrectness of an analysis but its relative viability within a framework of limited alternatives. Although this feature may seem unusual by comparison with standard linguistic grammars, it is normal in theories of vision (Marr 1982) and has broad application for cognitive systems (Jackendoff 1987). The connectionist approach in psychology (Rumelhart and McClelland 1986) treats cognition in terms of individual factors that converge in a gradient fashion on “goodness-of-fit” solutions. Optimality theory in phonology (Archangeli and Langendoen 1997) also has the flavor of a PR system. In short, GTTM’s rule system possesses features in common with much recent theorizing in cognitive science.

Ideally, the PRs should be stated quantitatively so that when they interact a clear overall result is obtained. Thus a metrical preference for strong beats on stressed events might conflict with another rule that prefers in-phaseness with the associated grouping structure and the quantification would resolve the issue. But achieving quantification is not straightforward. The effect of a rule depends on its surrounding context, for instance, how much an event is stressed compared to its neighbors. Even a clear local result might be overridden by a global consideration: the contextually marked stress might act as a syncopation within a larger metrical regularity. GTTM avoids these difficulties by giving only general indications about a rule’s typical strength. However, it motivates each rule psychologically, states it precisely, and applies it consistently. GTTM’s aspiration, largely realized, is for the rules to be predictive enough to be adaptable to empirical testing.

This study continues to introduce PRs. But its most characteristic formal procedure turns out to be not PRs but a kind of WFR that is designed not to specify hierarchical structure but to spell out how to do something. These are well-formedness rather than preference rules because they are obligatory. Often they are algorithmic. This difference reflects not a change of attitude but a change in subject matter. Pitch-space theory proves to be fundamentally numerical; as a result, so are its spin-offs, the methods for calculating tonal tension and attraction.

Interestingly, the most difficult component to treat in quantitative terms remains grouping structure, seemingly the simplest of the organizations under consideration. The principles of musical grouping are largely adaptations of general Gestalt principles of auditory perception (Deutsch 1982a; Handel 1989; Bregman 1990). They are hard to quantify because the factors involved in determining grouping boundaries vary continuously over any given dimension and interact with one another in complex ways. In addition, more than other structural aspects, grouping is susceptible to the influence of performance nuances (Kramer 1988). This theoretical difficulty becomes concrete in performing a musical analysis. It is sometimes troublesome to determine the grouping structure of a piece, but once that is in place the rest mostly follows like clockwork.

A REPRESENTATIVE ANALYSIS

Rhythmic structure

To illustrate the GTTM theory, let us derive a hierarchical analysis of the Bach chorale “Christus, der ist mein Leben,” concentrating on the prolongational component. The most relevant derivational factors for particular stages of structure will be referred to informally rather than by identifying PRs as such.

The grouping analysis, which appears in slur notation beneath the music of the chorale in Figure 1.3, is simple and unambiguous. There are no salient groupings beneath the phrase level, as there would be, for example, from motivic and textural differentiations in the Classical style. The chorale’s phrase endings are marked by breaks and cadences. A rest plus attack-point distance establishes a larger grouping boundary in bar 4. Symmetry reinforces these grouping boundaries.

A metrical grid is inferred through a pattern-matching process between the accentual flux in the musical signal—in GTTM’s terms, “phenomenal accents”—and a learned repertory of well-formed metrical structures. The listener makes the best fit between the phenomenal accents and the most suitable grid. Because beats do not have duration but are conceptual points in time, GTTM notates metrical structure by rows of dots, as in Figure 1.4. To the left of each row is the note value for the duration between beats at that level. The attack patterns and the steady harmonic rhythm establish the quarter-note level. At the half-note level there is a temporary ambiguity due to the initial repetition of the tonic chord. This level is settled by the first half of bar 2 with the long melodic note, the lack of harmonic change on the second beat, and the change in rhythmic activity in the inner voices. The long melodic note also cues the assigned grid for the whole-note level, supported by the preference for strong beats early in a group. Hypermetrical levels (those larger than the notated bar) are uncertain in this piece, due to the conflict between early strong beats, which would place hypermetrical beats on the downbeats of odd measures, and long notes, which would put them on the downbeats of even measures. If we assume that the former principle prevails, a hypermetrical beat is placed on the downbeat of bar 1.

[image: image]

FIGURE 1.3 Bach chorale “Christus, der ist mein Leben.”

[image: image]

FIGURE 1.4 Metrical grid for the first phrase of the Bach.

Extremely small or large metrical levels tend to be less salient than those that converge around seventy beats per minute. This is so presumably for biological reasons (a correlation with the human pulse rate), reinforced by the stylistic cues that give rise to metrical judgments. For any given piece the theory designates such a moderate metrical level, called the tactus, as most salient. In the chorale it is the quarter-note level, by virtue of the attacks, harmonic rhythm, and customary tempo.

One might generalize from GTTM’s conception of the tactus. Along similar lines, the phrase level is almost always salient, while very small groups, unless isolated motivically, tend to be perceptually marginal and groups larger than the period can be uncertain. Thus the grouping analogue to the tactus is the phrase. Likewise, in pitch reduction it is hard for listeners to grasp relationships between events that pass by at a very fast tempo, and long-range pitch connections can be difficult to grasp. But reductional connections at a tactus tempo and within a phrase are relatively easy to grasp. Thus all the components manifest optimal hierarchical levels for processing within a middle range.

We turn now to the time-span component, which comprises two parts, a hierarchical segmentation into units and a hierarchy of events within those units. The segmentational part is rhythmic in character and derives from the grouping and metrical components, both of which apportion time spans, either from one grouping boundary to the next or from one beat to the next. The resulting grouping and metrical spans can be in or out of phase with one another. When they are out of phase, a single perceptually most salient segmentation must be determined, so that a single time-span reduction can be constructed over it. This is done as follows. At large levels, all groups are time-span segments. At small levels, there are spans from beat to beat in the metrical grid. At intermediate levels, adjustments must sometimes be made in the metrical spans so that they do not overlap grouping boundaries. Weak beats belong as afterbeats to the previous strong beats unless grouping boundaries intervene, in which case they belong as upbeats to the following strong beats.

[image: image]

FIGURE 1.5 Time-span segmentation for the first phrase of the Bach.

Figure 1.5 shows the time-span segmentation within the first phrase of the chorale, in which the grouping and meter are out of phase by one beat. Note the augmented span x and the truncated span y caused by the grouping boundaries. As such bracketing derives automatically from the grouping and metrical analyses, it will be omitted in subsequent representations.

Time-span reduction

A musical reduction is a way to represent hierarchical relationships among pitch events in a piece. Events judged as relatively embellishing are “reduced out” recursively, leaving at each stage a residue of structurally more important material.

Heinrich Schenker’s (1935/1979) well-known approach to reduction has both a metaphysical and an aesthetic basis, depends on an a priori construct (the Ursatz) that has a pervasive top-down influence on an analysis, is informal in its application, and emphasizes voice-leading features. GTTM’s, in contrast, has a psychological aim, has no metaphysical givens, proceeds by rule, and emphasizes rhythmic and harmonic features. In both approaches, structural importance is a question not of surface salience but of syntactic stability.

GTTM restricts reduction to that of a strictly nested, constituent hierarchy, allowing the use of a tree notation. As in Figure 1.6, a right branch signifies subordination to a previous event, a left branch to a succeeding event. Event e2 is subordinate to (or embellishes) e1, e3 is subordinate to e4, and e4 is subordinate to e1. Hence there is an underlying stage in which e2 and e3 have been reduced out and e4 is adjacent to e1. (We return to the issue of strict branching later in this chapter, in “Issues in Prolongational Theory.”)

Time-span reduction evaluates the importance of events within the framework of the time-span segmentation. The most stable event in a segment is its “head,” and other events in the unit are elaborations of the head. Each head goes on to the next larger segment for comparison against another head, up to the level of the whole piece. Figure 1.7 illustrates the time-span reduction for the first phrase of the chorale, with the tree above and a corresponding musical notation beneath the music. The correspondence is indicated by the letter labeling of the nodes in the tree and in the levels in musical notation.
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FIGURE 1.6 Illustration of strict branching.
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FIGURE 1.7 Time-span reduction for the first phrase of the chorale.

The choices for head in this passage are determined mainly by relative harmonic stability. In detailing this process, let us refer to events, for convenience and without further theoretical claim, by Roman-numeral designations, supplemented as needed by careted Arabic numerals for melodic scale degrees. At level e the embellishing eighths in bar 2 disappear. In the first half of bar 1, I is more stable than V6; in the second half of bar 1, IV6 is more stable than [image: image] in the first half of bar 2, the V on the downbeat is more prominent than its elaborated repetition. At intermediate level é (created by the augmented span designated x in Figure 1.5), the upbeat I, despite the greater stability of its melodic note, is subordinate to the following I because the latter is on a downbeat and, more important, because it affords stronger global prolongational connections. (Alternatively, in the corresponding musical notation at the bottom of Figure 1.7, the two opening Is are fused, as shown by the horizontal bracket at level e; the resultant I shows the lower F at level d.) At level d in bar 1, I is more stable than IV6; in bar 2, I is more stable than V.

Further reduction depends on the notions of structural beginning and structural ending (or cadence), which articulate grouping structure at the phrase and larger levels. The essential motion of a phrase takes place between these two points. A structural beginning is the most stable event before the cadence in a phrase and usually takes place early in the phrase. A cadence is a harmonic/melodic formula at the end of a phrase and is marked for retention in the reduction at the levels for which it plays a role. The importance of a particular structural beginning or cadence depends on its position in the larger grouping structure. If it abuts a boundary of a larger group, it serves as a structural beginning or cadence for that group as well as for its own phrase. Figure 1.8 schematizes the hierarchical function of each beginning and cadence (marked [b] and [c] in the diagram) in the grouping structure of the chorale.

Figure 1.9 gives the time-span reduction for the entire chorale, using the musical notation only. Levels a-c in Figure 1.9 correspond to the phrasal structural beginnings and cadences of Figure 1.8; note how both members of the cadences are retained at the levels for which they function. Elaborations internal to phrases appear in levels d-e. (No attempt is made to remove the parallel fifths and octaves that lie just below the musical surface.)
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FIGURE 1.8 Nested structural beginnings and cadences (marked [b] and [c]) for the entire chorale.
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FIGURE 1.9 Time-span reduction for the entire chorale.

The suppression of the tree notation in Figure 1.9 reflects a reevaluation of the role of time-span reduction. In GTTM this component has two functions, first as an independent representation of event importance and second as a stage in the derivation of the prolongational reduction. Here the emphasis is on the second function. GTTM’s stipulation of two tree structures has the disadvantage of necessitating two analytic graphs for a piece, one for the rhythmic analyses and the time-span reduction, the other for the prolongational analysis. Bypassing the time-span tree permits all the components to be represented in a single graph. It also puts priority on the prolongational reduction, which is of greater musical and psychological interest. At the same time, it would be a mistake to eliminate the time-span component altogether. Because it evaluates events as heard in the rhythmic structure, this kind of reduction contains essential information for the prolongational analysis, which requires rhythmic as well as pitch values to establish its tensing and relaxing patterns. Indeed, a similar step would be needed for Schenkerian analysis if it were to aspire to the status of a predictive theory. There are, for example, any number of tonics in a piece; it is their differing rhythmic positions that determine which are structural and which are incidental.

Principles of prolongational reduction

As an initial simplification, prolongational events are usually indicated by the melody/bass skeleton. In effect, this step constitutes a transformational operation on surface events, the deletion of inner voices, in order to concentrate on the more salient soprano and bass. To the extent that deletion at underlying levels is performed, one can speak not only of horizontal reduction, in which subordinate events in a sequence are removed, but also of vertical reduction, in which pitches within individual events are removed.

Prolongational relationships are represented by branchings in a tree diagram and equivalently by slurs between note heads in musical notation. As shown in Figure 1.10, right branches stand for a tensing motion (or departure), left branches for a relaxing motion (or return). The degree of tension or relaxation between two events depends on the degree of continuity between them (this statement is refined in “The Harmonic Tension Model” in chapter 4). For both right and left branching there are three kinds of branching connection: strong prolongation, in which an event repeats; weak prolongation, in which an event repeats in altered form (by triadic inversion or by change in melodic note over the same harmony); and progression, in which an event connects to a contrasting event. Strong prolongation is indicated by a node with an open circle, weak prolongation with a filled-in circle, and progression with no circle. In the slur notation, also shown in Figure 1.10, slurs correspond strictly to tree branchings, with dashed slurs for strong prolongations, a combination of dashed and solid slurs for weak prolongations (depending on whether the bass or the soprano has moved), and solid slurs for progressions. For clarity, in this volume stems and flags are added to note heads of relatively superordinate events. The tree notation more clearly projects patterns of tension and relaxation, while the slur notation better conveys linear connections. Nevertheless, because the tree notation creates a visual obstacle between the music and its structural description, this study often dispenses with it in favor of notes and slurs.
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FIGURE 1.10 Repertory of prolongational branchings.

The term “prolongation” resonates with shifting meanings over the centuries and belongs to no single tradition. In Schenkerian theory it usually means “composing out” (Schenker’s own intention for the term is open to debate). GTTM’s word for “composing out” is “elaboration”: if one event composes out, or elaborates, another event, the former is subordinate to the latter. GTTM’s use of “prolongation,” however, often indicates a specific kind of elaboration, in which the elaborating event is either literally or functionally identical to the elaborated event. This meaning reflects ordinary English usage: the repeat of an event “prolongs” the event. However, when one is referring more generally to “prolongational reduction,” GTTM’s usage is closer to the Schenkerian one.

A prolongational analysis is constructed by stages from the events available in global to local levels of the corresponding time-span reduction. This top-down procedure, in contrast to the bottom-up construction of time-span reduction, is requisite because the prolongational function of an event can be judged only from its surrounding context. As the tree elaborates, it forms progressively smaller and more numerous prolongational regions (spans bounded by the immediately superordinate branches at that point in the prolongational analysis). Prolongational regions play a role comparable to time-span segments in that both carve up the musical surface into the nested spans over which reduction takes place.

It is illegal to attach an event outside its prolongational region, because that would violate the top-down construction of the prolongational tree. Take the string of five events e1–e5 in Figure 1.11, in which e2 has already connected to e1 and e4 to e5. E3 therefore lies in the region e2–e4. It cannot cross branches to connect to e1 or e5, as indicated by the dashed branches in Figure 1.11a; nor can it attach to e1 or e5 at a level higher than e2 or e4, as in Figure 1.11b, since these connections would lie outside the region e2–e4. Rather, it must branch to either e2 or e4, as in Figure 1.11c.
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FIGURE 1.11 Well-formedness constraints on prolongational branchings.

Only one or two events (or occasionally three) come up for assignment within any particular prolongational region at any given stage in a prolongational derivation. These events connect to the end points of the region in the most stable way and in a manner that achieves an optimal branching pattern. Later in this chapter, “Issues in Prolongational Theory” deals with optimal branching. In chapters 2 and 4 the factor of stability, which GTTM sketches as a set of verbally stated conditions, will be developed with precision in terms of pitch-space distance. Here I wish only to refine the relationship between a time-span reduction and its associated prolongational reduction. Suppose that the sequence under consideration is at time-span level Ln. Then, with one exception, the events to be assigned prolongational analysis at that stage are those at Ln. The exception is full repetition, yielding a right-branching strong prolongation, the most stable possible prolongational relationship. Because it is so stable, an event that forms it can be accessed not only at Ln but also at Ln-1. That is, the relative lack of rhythmic importance of the repeated event, reflected by its appearing at the next smaller time-span level, is compensated by its perfect stability of connection. But a repeated event at Ln-2 cannot be so accessed, for in that case it is rhythmically too weak to be considered at that stage of derivation. This tight yet somewhat flexible relation between the two reductions is called the interaction principle. Figure 1.12 illustrates the principle schematically: time-span level a and possibly level b provide the events for prolongational level a, time-span level b and possibly level c provide the events for prolongational level b, and so on. The dashed arrows that angle from lower time-span levels signify that these connections are possible only in the case of right strong prolongation. As a result of the interaction principle, the main difference between the time-span and prolongational reductions is in the way events connect, not in their levels of hierarchical importance.
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FIGURE 1.12 Schematic representation of the role of the interaction principle in deriving prolongational analysis from time-span reduction.

It might be supposed that the exception for right strong prolongation would be mirrored by a similar treatment of left strong prolongation. In fact, the latter hardly ever occurs. Given the sequence e1→e2 at any prolongational level and given that e1 and e2 are identical, one typically hears e2 as a repetition of e1 rather than e1 as an anticipation of e2. Only a special circumstance, such as e1 occurring on an upbeat just before e2 on a downbeat, might override the tendency to hear repetitions retrospectively rather than prospectively. This tendency could be stated as a rule, but it is not necessary to do so. The rhythmic positions of e1 and e2 almost always ensure that e1 is more important in the time-span reduction and hence that e2 forms a right strong prolongation to it. Therefore, left strong prolongation does not enter as an exception into the interaction principle.

GTTM does not treat prolongational branchings by level, as it does for time-span reduction, in the sense of layered horizontal slices of events. Rather, prolongational events are related only through nodes of the tree (or, equivalently, through slurs). As Figure 1.12 implies, however, it is useful to establish strict prolongational levels. In addition to clarifying prolongational derivations, they facilitate the construction of prolongational pitch-space paths, the topic of chapter 3. The most effective method is simply to equate prolongational levels with derivational order. Consider the hypothetical Figure 1.13, in which the letters at the nodes signify prolongational levels derived from time-span levels. A simple letter labeling means that the derived prolongational level of the event in question corresponds to its equivalent time-span level. An arrow between two labels means that the derived prolongational level to the right comes from the nonequivalent time-span level to the left. In this figure, all the events except e3 derive from the equivalent time-span level. The indication “d→c” means that e3, which repeats e1, appears at time-span level d but is promoted by the interaction principle to prolongational level c.
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FIGURE 1.13 Abstract illustration of the derivation of prolongational analysis from time-span reductional levels.

Constructing a prolongational analysis

Enough has been said about prolongational derivation to undertake a prolongational analysis of the Bach chorale. Figure 1.14 builds by stages a prolongational reduction for the chorale’s first phrase. The derivation follows the course laid out by the interaction principle. As shown by the node labels, the dominating event in the time-span reduction is the I[image: image] on the downbeat of bar 1 (from level a in Figure 1.9), and the next available events are the V-I cadence in bar 2 (from level c in Figure 1.9). These events make the optimally stable prolongational connections in Figure 1.14a: the two I[image: image]s form a right strong prolongation, and the V is a relaxing left progression into the following I. The next available event (from level d in Figure 1.9) is the IV6, which relaxes into the V as a dominant preparation in Figure 1.14b. As a balance to this closing double relaxing motion, Figure 1.14b adds at this stage (from level e in Figure 1.9) a tensing right progression for the V6 from the opening I. Figure 1.14c completes the prolongational connections for the remaining events of the phrase (from level e in Figure 1.9 and the musical surface): [image: image] resolves into IV6, and local prolongations elaborate both the opening I and the cadential V

We now derive the prolongational analysis for the entire chorale down to time-span level e in Figure 1.9. Time-span level a yields the prolongational tree in Figure 1.15a. This is a typical shape for a coherent prolongational structure: the I[image: image] weakly prolongs into the final resolution (because I[image: image] is less stable than I[image: image]); and within that frame the final cadential V attaches to the cadential I[image: image] as a resolving progression. Time-span level b yields Figure 1.15b: I[image: image] cadencing the second phrase strongly prolongs the opening I[image: image], and the I/V (I of V) cadence at the end of the third phrase branches either from the I of bar 4 or to the final cadential V. However, both alternatives relegate the return to I[image: image] at the beginning of the fourth phrase (shown in parentheses in Figure 1.15b) to a subordinate position between two Vs. It makes little sense to attach the returning I[image: image] to either V, for that would make this tonic part of a dominant elaboration. The interaction principle comes to the rescue by going back to time-span level b, searching one level lower to time-span level c and finding this I[image: image] there, and attaching it as a strong prolongation to the I[image: image] in bar 4. The I/V in bar 6 then connects as a departure within this tonic prolongation. The result is Figure 1.15c, which replaces Figure 1.15b. This is a typical application of the interaction principle. Figure 1.15d adds the remaining events from time-span level c. In prolongational region bars 1–3, the I[image: image] that cadences the first phrase branches as a right strong prolongation off the opening I[image: image] (as in Figure 1.14a), and the I6 on the downbeat of bar 3 weakly prolongs the cadential I[image: image] in bar 2. In prolongational region bars 4–6, the I/V on beat 2 of bar 5 and the cadential V/V in bar 6 attach to the cadential I/V, transposing at a smaller level the shape of Figure 1.15a.
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FIGURE 1.14 Prolongational analysis of the first phrase of the Bach chorale, represented in three stages.
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FIGURE 1.15 Derivation of levels a-d of the prolongational analysis of the entire chorale.

The remaining unattached events fall within phrases. The first phrase has been discussed. In the second phrase, shown in Figure 1.16a, the I on beat 3 of bar 3 weakly prolongs the I6 two beats earlier; the other events are passing. One might ask, though, whether the I[image: image] on beat 3 could not instead be a strong right prolongation off the I[image: image] that cadences the first phrase. The answer is no: the I[image: image] on beat 3 of bar 3 appears two levels (level e) below the I6 (level c), and the interaction principle cannot reach down more than one level to find a strong prolongation. At time-span level d this I[image: image] has been displaced by the cadential V. In other words, this I[image: image] is in too weak a rhythmic position to have such prolongational importance. Figure 1.16b makes the point in a different way by rewriting it as a I6, a musically acceptable solution that demonstrates that this I[image: image] is not structural to the phrase but a product of local voice leading. By contrast, it would be unthinkable to replace the cadential I[image: image] in bar 4 with a I6. This example illustrates the limits of the interaction principle. In the third phrase, time-span level d provides the vi/V in bar 5, yielding the branching in Figure 1.16c. In the fourth phrase, shown in Figure 1.16d, the I[image: image] prolongs into the I6 followed by full closure.
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FIGURE 1.16 Derivation of intraphrasal prolongational connections (continuing from Figure 1.15)
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FIGURE 1.17 Prolongational analysis of the fourth phrase treated as a self-contained unit.

The endings of the second and fourth phrases do not branch with their beginnings because they articulate not just their own phrases but larger groups as well. It is customary to assign prolongational connections only from a global perspective. Figure 1.17 illustrates how the fourth phrase would look if treated as a self-contained unit. Note how structurally similar it is, transposed, to the third phrase (Figure 1.16c). In addition, the fourth phrase resembles and completes the second phrase, melodically by descending to Î instead of returning to [image: image], harmonically through the inclusion of a dominant preparation.

Figure 1.18 assembles the preceding analyses into what will be the standard reductional format in this book. Above the music is the prolongational tree, and immediately below are the metrical and grouping structures. Next comes the timespan reduction. At the bottom, corresponding to the tree, appears the prolongational reduction in slur notation, given in two stages for clarity.

Observations and comparisons

The analysis in Figure 1.18 suggests a few observations that are not directly represented in the hierarchical notations. First, the most embedded event in the entire reduction, hence the moment of greatest tension, is the ii/V in bar 5, which coincides with the melodic high point, the tonic F toward which the melody has been striving. The expressive force of this moment is due to this combination of stable melodic goal and unstable harmonic support.

Second, the chromatic D[image: image] in the last phrase recalls the E[image: image] in the opening phrase. These inflections, which are conspicuous in such a diatonic setting, hold parallel positions in their respective phrases. Both occur at identical metrical positions and belong to events that share similar branching positions. They are associations that cut across the hierarchical analysis.

Third, note how the prolongational groupings (branching clusters) cut across the grouping structure (the phrases), contributing to an ongoing flow over and above the formal articulations. Specifically, the cadence of the first phrase prolongs into the second phrase and the cadence of the second prolongs into the third. Only at the end of the third phrase, as a breath before the final resolution, are the two kinds of grouping congruent in any larger sense. But immediately the fourth phrase starts with a repetition of the I[image: image] that cadences the second phrase, crossing over the strong grouping boundary in bar 4. More generally, nineteenth-century analytic approaches (for example, Marx 1837–1847) tended to emphasize motivic, phrasal, and sectional parsings. Schenker, with his composed-out voiceleading structures, went to the opposite extreme. In my view, it is important to strike a balance between prolongational structure and phrasal form. (William Rothstein 1989 expresses a similar view from within the Schenkerian paradigm.) In GTTM this structural counterpoint is revealed through a comparison of its grouping and prolongational analyses.
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FIGURE 1.18 Complete hierarchical analysis of the Bach chorale.

It is instructive to compare the prolongational analysis in Figure 1.18 with the Schenkerian analyses of the chorale in Forte and Gilbert (1982), Neumeyer (1987), and Beach (1990). Allen Forte and Steven Gilbert treat [image: image] as the primary tone (the melodic Cs in bars 2,4, and 6), creating an Urlinie descent through the B[image: image]-A-G in bar 7. As the C throughout lacks root-position tonic support, its choice must be based on salience rather than stability. To achieve the obligatory Urlinie descent through [image: image], Forte and Gilbert bypass the root-position tonic that begins the fourth phrase in favor of the harmonically unsupported B[image: image] on the downbeat of bar 7. According to this theory, the progression at the beginning of the fourth phrase is better interpreted as a prolonged melodic A over a bass arpeggiation, elaborated by a neighbor note in the soprano with a passing note in the bass (as in Figures 1.16d and 1.17). Figure 1.19 attempts to translate Forte and Gilbert’s reading into GTTM’s notation; evidently they count the I6 as a prolongation of V.

David Neumeyer treats the high F in bar 5 as the head tone for an [image: image]-line that descends to [image: image] by bar 6, after which he follows Forte and Gilbert’s solution. Neumeyer seems to mix reductional features with intuitions of the organization of pitch space, in which the octave elaborates into the fifth and the fifth into the triad (see chapter 2). David Beach objects to Neumeyer’s reading because of the high F’s weak harmonic support and opts for a [image: image]-line in an analysis similar to that of Figure 1.18.
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FIGURE 1.19 A translation into GTTM’s prolongational notation of Forte and Gilbert’s reading of the fourth phrase of the chorale.

It should be clear by now that the GTTM theory cannot generate the Forte-Gilbert or Neumeyer analyses. The theory is too wedded to rhythmic and harmonic factors, too little influenced by a priori schemas, and too governed by rule for such possibilities to arise. That it comes up with Beach’s [image: image]-line is a consequence not of a theoretical commitment to preordained structures but of what emerges as most stable in this particular analysis.

ISSUES IN PROLONGATIONAL THEORY

Prolongational good form

The tree in Figure 1.15a was described as having a typically coherent shape. Figure 1.20 repeats the tree as an abstraction: I→V-I, analyzed as a left weak prolongation that encloses a left progression. GTTM calls this structure the “basic form.” Unlike the Ursatz, which it superficially resembles, the basic form is not an a priori generating structure but a description of a common reductional state, reflecting the trajectory from structural beginning to cadence. This basic form occurs as often as it does because it realizes a number of converging stability factors that are simple and frequently available at or near the musical surface: prolongation of the tonic, root-position harmonies, the standard cadence, and diatonic downward stepwise melodic motion that resolves on Î.

GTTM goes on to suggest a slightly more complex branching configuration called normative prolongational structure, depicted skeletally in Figure 1.21a. It consists of a tensing departure from the structural beginning followed by a relaxing motion into the cadence, all contained within a phrase or larger group. Subordinate material can precede the first superordinate branch, take place between the superordinate branches, or succeed the cadence. The cadence itself usually has two members (either V→I or V→deceptive resolution), but in the half-cadence the second member is absent. The left branch into the cadence acts as a dominant preparation. If a phrase lacks this element, the resolution feels incomplete. The branchings do not connect at the top as a prolongation in Figure 1.21a because this connection is not a requirement. While tonic prolongation is typical, it may not occur if a modulation is involved or if the larger context brings about more global connections (as in the fourth phrase of the Bach chorale). Yet normative structure can exist in such cases. The main intuition about normative structure is that a complete cadenced group tenses and relaxes internally, regardless of the attachment of its superordinate end points. GTTM claims that this pattern is an organizing principle for the listener and thus states it as a PR that influences branching formations.
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FIGURE 1.20 Prolongational basic form.
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FIGURE 1.21 Normative prolongational structure: (a) its minimal tensing-relaxing pattern; (b) variant with return of the opening.

Figure 1.21b shows a common variant of normative structure in which there is an internal prolongation of the structural beginning after the structural departure. This variant is common in phrases in the Classical period and, at a larger level, stands for the reprise in rounded-binary and sonata forms.

The idea that the listener prefers certain basic tensing-relaxing patterns is a powerful one, for it grounds prolongational structure in gestures that lie in physical action, which necessarily involves states of exertion and repose. Moreover, if these gestures are limited in number and if they combine at multiple structural levels, then prolongational patterns, while potentially infinite in variety, are usually quite repetitive. This combination helps explain why tonal music is varied yet learnable. In fact, I have only two other such patterns to propose. Together with normative structure, I call this three-pronged repertory prolongational good form.

The first of these other patterns, the balance constraint, says that if events at the next subordinate level are framed by a strong or weak prolongation, the listener seeks to connect them so that left and right branches are equally distributed. Assume at any prolongational level the sequence of events e1–e2–e3–e4 and assume further that e4 repeats e1 in a prolongation that encloses e2 and e3. How should e2 and e3 attach? Because e1 and e4 form a prolongation, they must be equally relaxed. And because e2 and e3 are subordinate within e1–e4 they must be tenser than e1 and e4. Suppose first that e2 tenses off e1, as in Figure 1.22a. Then the preferred branching for e3, indicated by the dashed branch, is to e4, for the resulting configuration balances a tensing departure with a relaxing return. The alternative in Figure 1.22b would implausibly exhibit a double tension followed by no relaxation within an overall equilibrium. Figure 1.22c-d shows the reverse situation in which e3 connects first, with the same result.
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FIGURE 1.22 The balance constraint.

The second pattern, the recursion constraint, says that if two events are leftor right-subordinate to another event, they should attach so that they are recursively rather than independently subordinate. Let us deal only with progressions. Assume at any prolongational level the sequence e1–e2–e3, such that e1 dominates e2 and e3. Suppose that e3 tenses directly off e1. Then the preferred branching for e2, indicated by the dashed branch, is to e3, as in Figure 1.23a, rather than directly to e1 as in Figure 1.23b, for the latter would mean that e2 and e3 tense off e1 in an unrelated way.

A third interpretation, in Figure 1.23c, is prohibited on grounds of well-formedness: if e2 connects directly to e1, e3 cannot then attach directly to e1 because the connection would lie outside e3’s prolongational region (as in Figure 1.11b); therefore, e3 can only attach to e2. Figures 1.23d–f reverse Figures 1.23a-c so that e3 dominates, with the same result. The overall effect of this constraint is to promote linear connectedness in waves of tension and relaxation.
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FIGURE 1.23 The recursion constraint.

There are limitations on the scope of the recursion constraint. First, it does not apply if one of the subordinate events precedes and the other succeeds the more structural event. Second, it applies within but not across the conceptual boundaries between nonharmonic tones, chords, and regions. Thus if a nonharmonic tone embellishes a chord, the nonharmonic tone’s branch does not count with the chord’s branch. Likewise, a chord’s branch within a region does not count with a branch that connects to an event in another region. Elaborations of nonharmonic tones, chords, and regions take place on different planes (this notion will become clearer once the pitch-space model is introduced in chapter 2). Finally, although the constraint applies to prolongations (strong or weak) as well as to progressions, albeit more weakly because of the lack of change of tension, it does not apply to a combination of progressions and prolongations, for prolongations articulate the spans within and across which recursive progressions take place. Repeated left or right branches that alternate prolongations and progressions, as in Figure 1.23g, are acceptable.

The following formulation summarizes this discussion:

PROLONGATIONAL GOOD FORM

(1) Normative prolongational structure (adapted from GTTM) For cadenced groups, prefer to include:

(a) a structural beginning and a cadence

(b) optionally, a right-branching prolongation that is the most important direct elaboration of the structural beginning

(c) a right-branching progression that, except for (b), is the most important direct elaboration of the structural beginning

(d) a left-branching progression that is the most important direct elaboration of the first element of the cadence.

(2) Balance constraint At any level, for events e2 and e3 immediately subordinate within the strong or weak prolongation e1–e4, prefer the attachment of e2 to e1 and e3 to e4.

(3) Recursion constraint At any level, for events ej and ek subordinate to ei, prefer, if ej directly attaches to ei the direct attachment of ek to ej; and if ek directly attaches to ei, prefer the direct attachment of ej to ek; both subject to the conditions that

(a) ej and ek are both to the left or to the right of ei

(b) ei, ej, and ek form all progressions or all prolongations

(c) ei, ej, and ek are all either harmonic events within a region or events located in different regions.

Underlying levels of the Bach chorale will illustrate the three kinds of prolongational good form. Figure 1.24a gives time-span reductional level d for the first phrase (taken from Figure 1.9). The balance constraint induces a left departure rather than a predominant function for the IV6. However, at level e, shown in Figure 1.24b, the V6 takes over the departing function, so the IV6 can now act as a genuine predominant. The branching in Figure 1.24b exemplifies the minimal conditions for normative structure. Figure 1.24c, also taken from time-span level e, shows how the recursion constraint controls the branching in the third phrase. Both ii and vi elaborate their local tonic, I of C major, but not independently: vi attaches to I and ii to vi.

[image: image]

FIGURE 1.24 Illustrations of prolongational good form, taken from underlying levels in Figure 1.18: (a) the balance constraint; (b) normative prolongational structure; (c) the recursion constraint.

The prolongational analysis in Figure 1.18 violates prolongational good form only once, and that very weakly, in the nonrecursive right strong prolongations of the opening tonic at levels b and c. Recursive elaboration takes place a number of times in approaches to cadences, and normative structure occurs in the first and third phrases. Its omission in the second phrase is important to the continuity of the chorale, for otherwise that phrase—with its second cadence on the tonic and the succeeding pause—would seem too closed. The third phrase manifests not only normative structure but also the basic form, making it a rather complete unit in the subsidiary region. Normative structure is absent in the fourth phrase because there is no functional departure but instead a neighboring-passing motion at the downbeat of bar 7. As a result, the double relaxation at the end functions less for the phrase than for the chorale as a whole.

The optimal branching patterns of prolongational good form are preferential rather than mandatory because they interact with branching assignments based on stability. This interaction can be formulated as a two-stage process: (1) observing the interaction principle, assign prolongational branchings according to stability factors; and (2) correct the resulting branchings where needed so as to conform to prolongational good form.

On strict branching

It might be felt that the distinctions invoked for prolongational good form are artifacts of a tree notation that itself is a questionable way of representing a pitch reduction. Specifically, it might be argued that elaborations should not have to attach to single superordinate events, as the tree (and slur) notation requires. Strict branching appears to be in conflict with the interpretation of prolongational structure as nested patterns of tension and relaxation. Given successive events e1, e2, and e3 at any prolongational level and assuming that e1 and e3 are superordinate to e2, e1→e2 increases tension and e2→e3 decreases tension. This tensing-relaxing pattern can be graphed as in Figure 1.25a, with events arrayed on the x-axis and relative tension on the y-axis. By the strict branching condition, however, e2 must attach either to e1 or to e3, as in Figure 1.25b (disregarding nodal type or the recursion constraint). In this connection, Steve Larson (1997) makes a helpful distinction between affixes (prefixes or suffixes) and connectives. Strict branching is appropriate, he argues, for affixes such as escape tones or appoggiaturas but not for connectives such as passing and neighboring tones. As it is a matter of elementary counterpoint that there is stepwise motion to and from a passing or neighboring tone, why not say that passing or neighboring embellishment is simply subordinate between two relatively structural tones, without its having to be a constituent of the one or the other?

[image: image]

FIGURE 1.25 Representations of tension and relaxation: (a) by a curve on a graph; (b) by strict branching, with the subordinate branch to the right or to the left.

While this argument has merit, theoretical parsimony encourages retention of strict branching. Adding the option of “in-betweenness” to that of “belongingness” would complicate prolongational representation and derivation. This is so even for neighboring motion. The immediate stages of reduction for the opening melody of Mozart’s G minor Symphony are given in Figure 1.26, with the neighboring E[image: image]s acting as prefixes rather than just as connectives. This is so because the E[image: image]s group with the following quarter-note Ds, in accordance with the overall rhythmic-motivic organization of the passage. In many cases, to be sure, it is not so clear whether a neighbor belongs to the preceding or succeeding tone. There is a sliding scale for neighboring belongingness. But the application of other relevant criteria tips the balance one way or the other (GTTM, section 8.2). Generally speaking, the embellishing neighbor attaches to whichever structural tone is more proximate, as summed across all the perceptually relevant dimensions. In the Mozart, the critical proximity dimension is that of shared membership within a rhythmic group.

[image: image]

FIGURE 1.26 Three levels for the opening melody of Mozart’s G minor Symphony, I.

Just as any nonconstituent subordination translates into a branching structure by invoking comparative proximity, so any graphic curve converts into a tree: an object at a trough between events at surrounding peaks attaches to one or the other peak by comparing their relative height or relative closeness.
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