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Whitworth, Clifford, Mobiles. Master of Music (Composition), August, 1997, 

85 pp., 2 tables, 10 figures, 11 examples, references, 28 titles. 

Mnhiif.g is a composition for an ensemble consisting of 12 instruments. Hie piece, 

in one movement, incorporates intuition, chance, and twelve tone techniques and reflects 

the relationship between motion and rest or tension and release. The structure is modelled 

according to principles of growth and decay, starting off slowly, building, and then dying 

away. Much of the material is inspired by mental images invoked from modern theories 

concerning chaos. 

Mobiles' character stems from the principal use of two motives, the chaos motif, 

and the echo motif. Primarily the chaos motif is representative of a state of motion while 

the echo motif represents a state of rest Mobile architecture is usually characteristic of 

symmetry, balance, and poiportion, but because of uncertainty in a natural environment 

this porportion often falls short of a perfect symmetrical balance as in the case of a crystal 

or a fractal design. It is this kind of architecture that Mobiles portrays in its form and 

developmental process. The total performance time is approximately nine minutes. 
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MOBILES 

CHAOS AND COMPOSITION 

Organization of sound and silence 

It has been suggested that "music is the organization of sound and silence, more 

specifically, sounds of various frequencies and duration."1 Organization, as some would 

have us believe, is an attempt by many to control or at least make sense out of things. 

Historically, in Western music, we have seen various systems of organization and 

reorganization of music, as in each historical era composers have tried to reshape and 

redefine the meaning of music. 

Some have viewed the 17th century as a time in which composers turned to 

instrumental music in order to break out of the dominance of vocal music. This provided 

the 18th century with new organizational opportunities by regulating melody and harmony 

thus allowing for the development of large structures such as the symphony and the 

concerto. Perhaps at the risk of regarding "musical forms as if they were moulds into 

which composers simply had to pour their music in or (a better simile) as if they were like 

architects' plans to which unlimited numbers of virtually identical houses could be 

1 Strictland, Edward. Minimalism: Origins. (Bloomington: Indiana University Press, 1993), 
13. 



constructed,"2 the 19th century composer turned towards emotions as a vehicle with 

which to convey musical ideas. By the 20th century, musical convention was once again 

being reorganized through new musical languages and new forms. Schoenberg writes; "the 

conviction that these new sounds obey the laws of nature and of our manner of thinking -

the conviction that order, logic, comprehensibility and form cannot be present without 

obedience to such laws - forces the composer along the road to exploration."3 These 

various oiganizational features have highlighted musical history but "the idea that the 

history of music presents a continuous evolution always to a higher level of quality and 

style, and that die new is necessarily the best"4 is not always true. 

Mobiles is a composition that reflects both new and old ideas. Hie piece is an 

organized movement of pitches through a continuum of time and its most basic construct 

is one pitch, C\ The use of a few motifs and their temporal relationships produces a 

composition that is built on a kind of mobile architecture. Some of the material was 

produced by processes such as twelve tone techniques, pitch mapping, and pre-

determination, which hints at Schoenberg's need for law, but Mobiles also recognized the 

importance of intuition and chance. The relationship between freedom and law is an 

important issue in any attempt at organization, and Mobiles expresses this by using 

2 Davie, Cedric Thorpe. Musical Structure and Design. (New York: Dover Publications, 
Inc., 1966), 12. 

3 Stein, Leonard. Ed. "Composition with Twelve Tones (1)," Style and Idea: Selected 
writings of Arnold Schoenberg (New York, 1975), 226. 

4 Eschman, Karl. Changing Forms in Modern Music. (Boston: E. C. Schinner Music 
Company, 1945), 2. 



'process with intuition' and 'tonality with atonality.' Contemporary theories on chaos and 

'growth and decay' provided Mobiles with a frame work in which to create the motives, 

the form, and the overall adhesive needed to combine various thoughts and intents. 

Chaos, by definition, means disorder, a complete lack of organization. Paul Klee, a 

painter and visual design theorist, put it this way; "Cosmogenetically speaking, it (chaos) 

is a mythical primordial state of the world, from which the ordered cosmos develops, step 

by step or suddenly, on its own or at the hand of a creator."5 This statement recognizes 

order as something that surfaces from within disorder, reflecting a drive to organize both 

physical and mental space. Mobiles portrays this dualistic tension of order emerging out of 

chaos by using two motives, the chaos motif which represents complex incomprehensible 

disorder from which surfaces simple comprehensible order as symbolized by the echo 

motif. Principally, the chaos motif represents a dynamic nature and the echo motif a static 

nature. However, Klee reminds us that "it is incorrect to say that 'static' means 'at rest' and 

that 'dynamic' means 'in motion.' For 'static' can also mean 'in conditional motion' or 

'calmed motion,' while dynamic can mean 'in unconditional motion,' in other words, 'under 

its own motion' or simply 'moving'."6 

Systems 

Chaos can be described as a state of instability, distinguished by tilings such as 

explosions, turbulence, and the weather. These types of discontinuous behavior are known 

5Klee, Paul. The Thinking Eye. (New York: George Wittenborn Me., 1964), 9. 

6 Ibid, 176. 



as deterministic nonlinear dynamical systems. When scientists start to investigate a 

collection of objects or processes, what they call a system, they are able to evaluate that 

system by assigning values to various features. Hie system becomes dynamic when it 

shows change or interaction with some other force. Dynamical systems are evaluated 

using differential equations that show the rate at which the variables, or values of that 

system, change over time. It then becomes possible to predict what that state will be like 

at some other given time. Mobiles exists in a given amount of time and the two principle 

motives interact with each other continually. Although the piece was designed not to 

sound ordered, much of the material is the result of some kind of process that pre-

determined note selection. 

Chaos theory also deals with the qualitative study of the behavior of some of these 

dynamic systems. Scientists like to observe how the behavior of these systems evolve over 

a long period of time and try to predict what kind of characteristics that system will 

possess in another point in time. Stephen H. Kellert writes that: 

While qualitative questions can be asked about almost any dynamical system, 
chaos theory focuses on certain forms of behavior - behavior which is unstable 
and aperiodic. Instability...means that the system never settles into a form of 
behavior that resists small disturbances. A system mariced by stability, on the other 
hand will shrug off a small jostle and continue about its business like a marble 
which, when jarred, will come to rest at the bottom of a bowl, or a watch, which 
will continue ticking reliably after receiving a slight jolt7 

So again, this goes along with Klee's feeling about motion and rest A stable system has 

tendencies towards rest while an unstable system never quite settles down because at a 

7 Kellert, Stephen H. In the Wake of Chaos. (Chicago: The University of Chicago Press, 
1993), 4. 



moment near rest, something invariably causes the system to become disruptive again. It 

has been suggested that although an unstable and aperiodic system is hard to imagine, one 

only has to look at human history and all of its complex interacting participants to 

understand a chaotic system. Mobiles is constructed in much the same way. It is the sum 

of many interacting subsets that are interwoven into a system that oscillates between rest 

and motion or tension and release. 

Spatio-corporea-spatial 

Hie idea of multiple subsystems coexisting in or as a larger system signifies that 

within most simple and ordered systems there exist conditions that are complex and 

vice-versa. When I try to visualize models of this kind, I imagine a migrating flock of birds 

in the sky or a school of fish in die water. With models like this I can see both the 
§ 

simplicity and complexity of systems within systems and how they interact For me, the 

one thing that gives meaning to form, is the space around it Physical space is a dualistic 

concept which, because there is left and right above and below, in front and behind, is 

consequently multi-dimensional. 

Figure 1 - The Final Frontier 

in IroAt 



Space assumes form in what would otherwise be an abstract void. It is in this body of 

space that we are able to deal with dimension, define shapes, plot coordinates, evaluate 

trajectories, construct forms, and to some degree postulate ideas. Klee coined die Latin 

term spatio-corporea-spatial, or a spatial body in space, and it was this chaotic notion of a 

body interacting within a body that helped to structure Mobiles. 

Strange Attractors 

The influence that one body has on another is a fundamental concern in chaos 

theory and is dealt with in the study of strange attractors. Technically, attractors are 

objects without volume in which related trajectories converge, but for the sake of 

illustration, imagine a tree as an attractor in the flight of our migratory birds. There are 

two attractors present in this scenario: (1) one attractor is the group's formation; (2) the 

other is die tree which offers the birds rest The birds going along in their flight suddenly 

drop out of their trajectory to perch and the impending roosting exemplifies dissipative 

energy. The attractor that causes the group's migration gives in to the tree attractor and 

for a while overcomes the migratory attractor. This illustrates a process wherein 

something at one moment gains energy and at another moment dissipates energy. 

It can also be described as a process which aperiodically oscillates between two states 

such as a dynamic and static state (tension and release). Tension, in music, can be 

described in many ways such as two notes played together creating dissonance (or sounds 

that a listener might react negatively towards), or, perhaps, a building of density and 

rhythmic activity. But in most cases the 'release' seems to be the point of counteraction. 



One of the best examples of a strange attractor is exemplified by the Lorenz 

attractor. 

Figure 2 - A butterfly caught somewhere between the 2nd and 3rd dimension 

The visual representation of this attractor shows the juxtaposition of nonlinear points 

converging and diverging around two different poles. The points that make up the spirals 

can be thought of as trajectories that for a while gain momentum around one pole and 

then, as the momentum carries the orbit further away, become influenced by another pole. 

At this time the trajectory dissipates its energy from the previous pole and becomes 

empowered by the attraction of the second pole. One of die reasons that this is called a 

strange attractor is because both poles have contradictory effects on each other. One 

trajectory is going clockwise while the other is going counterclockwise. This contradiction 

creates a fractal, a key geometrical feature that displays trajectories stretching out and 

folding back on themselves. This is why attractors are referred to as two-dimensional 

self-similar packing structures. I use the word 'oscillation' to depict these trajectories 

stretching and folding back on themselves. 



The chaos motif was developed with this idea of oscillation. Take a set frequency 

that represents C' and imagine that it is influenced with a modifier that causes it to 

modulate up and down. At some point, the modulator looses influence on the frequency 

and tiie frequency returns back to a stable nature. 

Example 1 - The chaos motif 

00 . 0 P \>0 

I ' l l I 1 i 1 ! 1 l l 
T 

What we have is a system that grows and then decays. Suppose that this frequency starts 

oscillating because of that initial modifier and gains momentum and expands its 

modulation to a whole step, then to a minor third and so on. Now that the frequency has 

started to gain momentum it starts to influence other frequencies causing them to oscillate 

in a similar manner until a very dense or complex system develops. This system will 

continue to grow until it starts to lose energy or until some other attractor influences the 

system to behave differently. In contrast to the frenzied activity brought about by the 

chaos motif, the echo motif brings about a much more calm and ordered state. 

Example 2 - The echo motif 

£ 
PP >»f P J PP "if ppp P 



This motif is developed several ways: 

Example 3 - Development in the echo motif 

1) expanding it by adding more notes to the phrase, 

i 3E 

P Jf PP f P jf PP P 

2) expressing it with different dynamics, 

P Jf PP f P Jf 

£ 
f ppp mp ppp mf ppp p ppp ppp pppp 

3) having the phrase played in unison or in parts, 

4* 
J • 

3 ¥ 
p j f p p f p j f p p p P Jf PP f p Jf 

r r r r r r Li Li LJ 
P j f P P f P f f P P P P Jf PP f P Jf 

4) or having different entrances that, together with dynamics, can give the impression of 

oscillators in and out of phase. 

± ¥ f 
PP mf p f pp mf ppp p 

^ 3 5 = 3 = 

PP mf p f pp mf ppp p 



Dynamical Stasis 

Mobiles' form is based on models of growth and decay, which Klee sees as a 

process of fertilization which discharges tension and procreates. This creation involves 

elements that have a common relationship. Within this system, or society of relationships, 

there are certain laws or mechanical functions that are needed for growth to succeed. 

"This means working on the basis of a law, not in order to demonstrate the law, but in 

order to create a freer form, based on the rules."8 Growth is a homogeneous, organic 

process. It is the evolution of many similar entities that when combined create a unique 

entity. Leonard B. Meyers states: 

The heirs of the time-honored Pythagorean mysteries have emphasized die central 
importance of the formal relationships existing among die structural units that 
constitute a musical event - whether that event be a phrase, a section, or a whole 
work. For them, musical understanding and enjoyment depend upon the 
comprehension of such factors as symmetry, balance, and perfection of proportion. 
Since a structural unit (a musical event) must be complete, or virtually so, before 
its formal design can be comprehended, this view of music tends to be 
retrospective, contemplative, and somewhat static. For such theorists, music is 
mobile architecture.9 

Mobiles expresses this kind of architecture with die use of a few motives developed in a 

way that constructs a piece that is the sum of its parts. The continual return of the chaos 

motif reflects the repetition of the echo motif, the structure of the three-note chaos motif 

is a miniature of the form of the whole piece, and the half-step motif is seen throughout 

the piece by die continual use of the half-step or die major-seventh (a leap of faith). 

8 Klee, Paul. The Thinking Eye. (New York: George Witteriborn inc., 1964), 151. 

9 Meyer, Leonard B.. Music, the Arts, and Ideas. (Chicago: The University of Chicago 
Press, 1967), 42. 



Example 4 - Hie half-step motif 

Mobiles is a single movement piece, which for a time builds in activity and then, in 

order to create some sense of balance, starts to die away. This happens at about measure 

129 which is close to the golden mean (129 * 1.6 is close to 201). Form in music has 

usually been dictated by a definite sense of beginning and end. The twentieth century 

introduced the possibility that form need not support this type of temporal direction. 

Musical form became more "static." In some examples of serialism and indeterminacy, 

goal-oriented pitch structure and metrically organized ihythm was completely abandoned. 

"More commonly, however, some degree of directionality has been retained, but of a more 

casual and ambiguous nature than before, so that the music loses much of its traditional 

"narrative" flow. This is closely tied to the use of "variable form" in so many recent 

compositions (seen in Structures I by Boulez and Kreuzspiel by Stockhausen); no single, 

inevitable line connects individual formal segments. Since one event no longer leads 

inexorably to the next, formal units become interchangeable."10 This can be seen as 

another structural element in Mobiles as it suggests the possibility that within a continuous 

sound, there exist sections that are interchangeable. 

10 Morgan, Robert P. Twentieth-Century Music. (New York: W. W. Norton & Co., 
1991), 380. 



With the extension of chromaticism in the latter stages of the common practice 

period, it wasn't unusual to find all twelve pitch classes of the equal-tempered chromatic 

scale present in tonal music. Modulation was used to add variety, provide avenues of 

experimentation, and create extended formal structures. Mobiles doesn't modulate 

between different tonal focuses. It is static in regards to modulation and the reiterating use 

of some of the motivic development hint at 'moment' form. Mobiles is not pantonal, 

however, because of the reiteration of C\ For lack of a better word, Mobiles may be 

considered to be monotonal. 

Matrices 

There are several matrices being used in Mobiles most of which are developed 

from the following tone row { 0 3 6 9 1 4 7 A 2 5 8 B } , where 0 represents C, A 

represents B-flat(10), and B represents B(11). The A and B format come from the 

hexadecimal numbering system so that single digit values can be consistently used in the 

pursuing matrices. The row uses three fully diminished seventh chords and was developed 

in a way that would allow for structural similarity. Schoenberg developed the row to allow 

for structural integrity, to provide for musical material, and to develop relationships 

between the musical material. Mobiles also uses the matrix as a mapping device, and 

because of the presence of the minor thirds, exploits the similarities within the matrix 

itself. This is in keeping with the idea that within an organic environment, there are many 

self-similar entities. The following shows a matrix of this row with the traditional 

inversions, retrogrades, and retrograde inversions. 



Figure 3 - The Mobiles matrix 

0 3 6 9 1 4 7 A 2 5 8 B 

9 0 3 6 A 1 4 7 B 2 5 8 

6 9 0 3 7 A 1 4 8 B 2 5 

3 6 9 0 4 7 A 1 5 8 B 2 

B 2 5 8 0 3 6 9 1 4 7 A 

8 B 2 5 9 0 3 6 A 1 4 7 

5 8 B 2 6 9 0 3 7 A 1 4 

2 5 8 B 3 6 9 0 4 7 A 1 

A 1 4 7 B 2 5 8 0 3 6 9 

7 A 1 4 8 B 2 5 9 0 3 6 

4 7 A 1 5 8 B 2 6 9 0 3 

1 4 7 A 2 5 8 B 3 6 9 0 

Notice that the row consists of three sets of minor thirds each of which is a transposition 

of Mobiles' most basic numerical structure {0 3 6 9}. As mentioned earlier, the reason 

behind using minor thirds in the row is so that a crystalline-like symmetry could be 

achieved within the matrix itself allowing for a mobile architecture to take shape as 

presented in die following sub-matrix: 

Figure 4 - A sub-matrix of the Mobiles matrix 

Notice the rotation of the cells. Each cell and column is self-similar. This 4 x 4 matrix is 

repeated two more times. Take a look at the following -



Figure S - Self-similar sub-matrices within the Mobiles matrix 

It's easy to see how this smaller 4 x 4 structure is repeated within die larger 

picture. The transpositions of the rows are used to fill the rest of this 'fractal" matrix. 

Another method of rotation is seen in figure 6. This type of rotation does not allow for 

transpositions or for inversions (notice that die first row is identical to the first column). 

There are some similarities between the columns and rows through the consistent use of 

rotation. Basically, the matrix serves as material to be mapped into actual musical 

material. 



Figure 6 - The Mobiles row being rotated to create a 12 X12 matrix 

0 3 6 9 1 4 7 10 2 5 8 11 

3 6 9 1 4 7 10 2 5 8 11 0 

6 9 1 4 7 10 2 5 8 11 0 3 

9 1 4 7 10 2 5 8 11 0 3 6 

1 4 7 10 2 5 8 11 0 3 6 9 

4 7 10 2 5 8 11 0 3 6 9 1 

7 10 2 5 8 11 0 3 6 9 1 4 

10 2 5 8 11 0 3 6 9 1 4 7 

2 5 8 11 0 3 6 9 1 4 7 10 

5 8 11 0 3 6 9 1 4 7 10 2 

8 11 0 3 6 9 1 4 7 10 2 5 

11 0 3 6 9 1 4 7 10 2 5 8 

When the matrix is rotated this way, much of the self-similar architecture is retained. 

Figure 7 - A symmetrical relationship is also seen in this matrix 

0 3 6 9 

3 6 9 1 

6 9 1 4 

9 1 4 7 

0 3 6 9 

3 6 9 1 

6 9 1 4 

9 1 4 7 

0 3 6 9 

3 6 9 1 

6 9 1 4 

9 1 4 7 



Measures 97 -105 is an example of how three matrices are used within the whole 

ensemble. Two of the matrices have already been presented while the third (the chaos 

matrix) will be shown later. Each matrix is used to occupy three measures and the pitches 

are distributed according to their rows and repeated, or phased, die number of times it 

takes for all twelve rows to begin again on the same beat Notice that in common time, a 

three measure passage containing six notes per quarter-note beat repeated a twelve-tone 

row six times, and with five notes per beat the row is repeated five times and so on with 

four and three notes per beat Some notes were replaced by rests so that the nine measure 

passage could be 'sculpted.' 

Example 5 - The Chaos matrix translated into musical material 



Another use of mapping is seen beginning in measure 172 to the end where each 

column serves as a measure. The following figure illustrates part of this technique -

Figure 8 - Mapping techniques and pre-determined design help to make musical material 

9 B A 2 

0 4 2 6 

6 A 8 7 3 

3 7 1 5 0 

9 2 5 

0 

B 9 

B 6 4 1 8 

8 3 

A 

1 5 7 

3 4 

Each column represents a measure for a total of 32 measures. Each element represents a 

pitch that is used to construct the echo motif. There are three rows happening within this 

mapping. Row one consists of {3 6 0 9 A 7 4 1 5 8 2 B}; row two { 0 1 B 5 7 6 9 8 A 4 2 

3}; the chaos row; and row three { 1 4 7 A 2 5 8 B 3 6 9 0}the retrograde inversion of 

row one. The density of each measure/column is determined by a prescribed pattern that 

starts with two notes in the first measure, m. 172, one note starting in the next measure, 

and so on following this pattern - 2 1 0 1 0 2 1 0 1 0 (which contains the first row), 3 21 

03 21 (the second row), and 0 1 0 4 3 2 1 0 1 0 (the third row). Pitches must start in the 



measures assigned and must be continuous. Each column is also a column and is repeated 

using a modulus of 12 so that measure IS would become the third column in the matrix. 

Example 6 - A musical example of figure 8 

$ 
n f f P *P PP P PP 

f p *p PP p PP 

\ f t r r r 

f p w PP r PP 

f P *P PP P PP 



The ensuing presents the Chaos matrix used in Mobiles to generate material and is 

modeled according to material found in Bust Krenek's Studies in Counterpoint. The row 

consists of the chaos row {01B57698A423}. 

Figure 9 - The Chaos matrix 

0 1 B 5 7 6 9 8 A 4 2 3 

B 0 A 4 6 5 8 7 9 3 1 2 

1 2 0 6 8 7 A 9 B 5 3 4 

7 8 6 0 2 1 4 3 5 B 9 A 

5 6 4 A 0 B 2 1 3 9 7 8 

6 7 5 B 1 0 3 2 4 A 8 9 

3 4 2 8 A 9 0 B 1 7 5 6 

4 5 3 9 B A 1 0 2 8 6 7 

2 3 1 7 9 8 B A 0 6 4 5 

8 9 7 1 3 2 5 4 6 0 A B 

A B 9 3 5 4 7 6 8 2 0 1 

9 A 8 2 4 3 6 5 7 1 B 0 

Example 7 ~ Figure 9 used to generate the following (used in mm. 116-119) 

J J|J J j 1 



Choice 

Recently, chaos has been viewed as a natural law which, by the very nature of law, 

delineates order. However, the nonlinear nature of chaos introduces some elements of 

chance, or choice, into the law. Hie following example of a circle in a grid illustrates this 

idea. 

Figure 10 — Tic-tac-toe 

•NtNn!WW!!!!!!!!!!!!!!!TO 

i i i l l l l l i i 

mwmmm mmrnmzm 

mmmmmz 

mmmmmmm 

If the circle was placed in the middle of the grid it would have the choice of going to eight 

other squares by simple step motion or a limited random walk. In contrast with the 

choices, the process, or laws, define certain behaviors or characteristics so that the circle 

can not jump over a cell and is confined to move within the grid. If the circle was in one of 

the outlying cells the choices would be limited to the surrounding areas. In the corners the 

circle would have die choice of moving to the three nearby cells and on the sides it would 

have eight cells in which to choose from. These kinds of choices and laws are unique to 

the circle and its environment (the grid). This freedom of choice is antithetical to process 

(law) and allows relatively free associations to be made. Many times in developing the 



chaos motif, note selection was derived by simple step motion, especially when the linear 

movement demanded a certain kind of contour. 

Example 8 - Linear movement by free association (step movement) 

MB 
l i > — - • „ i"if 1'iFTftFii r r f r i L . . r u — 
? - ' J ' 
1«9 
J w n ii 11<»| 

• j i I,,j i * ' • 

4 — — — — 
169 • a • • 

Goal oriented passages also had to be intuitively designed and the element of chance, or 

free choice, in situations such as the following were extremely restricted. 

Example 9 - Movement converging cm middle C 



Sometimes though, note sequencing, such as those found in the matrices, was used to 

establish vertical relationships between parts but in so doing, a musical language, or 

sound, was established. 

Example 10 - Vertical relationships established by pre-determined process 

i-h rtn c 

arco ppp 

When it became desirable to create passages intuitively the material spun out ming the 

mapping techniques and the twelve tone matrices became models from which to work. It 



was important to create the intuitive passages in a way that would make them sound like 

the mapping sections. This then established relationships between passages thus 

establishing hierarchies. 

Example 11- Vertical relationships in this example differ little from example 10 

Hierarchical relationships can be found in most tonal music. An example is the 

construction of large symphonies by the use of successive phrases, periods, double 

phrases, themes, etc. This allows a small theme to unify a large musical structure by »sing 

designs that are self-similar. Pantonal music can work the same way if it has a top-down 

orientation such as a theme and development structure. Robert Morris states that 

"hierarchies allow music to have levels of structure from the surface detail to the 

background process of evolution."11 Some have contended that with a structural design, 

11 Morris, Robert Composition with Pitch Classes. (London; Yale University Press, 
1987), 234. 



all the composer needed to do was fill in the notes, almost a paint by number process. 

Cage, in his Fourth Sonata, used a process like this and described it as "containers" being 

"filled up" with musical material. Some went further and replaced the composer with an 

algorithm, a composition machine. Bernard Beienson says "systematizing is instinctive and 

useful provided we do not take the product seriously and erect it into dogma that excludes 

experience, feeling, and thought. To every such construction (me should say with Alice in 

Wonderland- 'Off you go, you are nothing but a pack of cards.'"12 

Instead of considering the materials as we consider the rest of matter, as lifeless 
and inert until moved and given life by mind, the following doctrine, that still has 
its adherents, was preached: not that die artist must make the best possible use of 
materials in order to pursue his end, but that the end itself was inspired and 
directed by and not merely fashioned out of the materials. All die artist had to do, 
we were given to understand, was to let himself be guided by the nature as well as 
the caprices of the materials, to the exclusion of other interests. The means, that is 
to say the materials, not only justify the end; but by their own volition, as it were, 
by their own potential, created the end.13 

This addresses die question of whether or not a machine can actually 'compose* if the art 

of composition also includes experience, feeling, and thought 

Sensation 

Sensation is the result of our cognitive abilities interacting with a real environment 

Gustaf Stromberg compares sensation and radiation: 

...it should be noted that light, as it appears in our consciousness, is not a form of 
energy. The sensations of light and color belong to the mental world, whereas 
radiation belongs to the physical world and can be characterized by its frequency 
and its wavelength. Radiation is one of the causes of sensations of light and color, 
but the sensations themselves belong to a world completely outside the world of 

12 Berenson, Bernard. Aesthetics and History. (Garden City: Doubleday & Co., 1954), 40. 

13 Ibid, 57. 



space, time, and energy - the only categories which science can describe. The 
mental world lies beyond space and time; it belongs to the eternity domain of the 
universe.14 

Stromberg is saying that sensation is part of a metaphysical world which goes beyond the 

physical It has been suggested that the physical is the mask of reality revealed by our 

senses. "Form is that radiance from within, to which a shape attains, when in a given 

situation, it realizes itself completely...for in art, appearance is the only reality."15 Events 

are perceived by our outer senses which in turn are subjected to our internal emotional 

senses. We become conscious of this interplay through nerve stimulation which is 

processed by chaotic stimuli within predefined categories. "The imaginative illusion of 

reality stimulates motor impulses while the knowledge of reality inhibits and delays the 

motor expression. It is this collision of opposite impulses that initiates an explosive 

discharge of nervous energy...which culminates in the discharge of emotions."16 This is a 

construct within the human brain and reveals the tie between perception and reality. The 

metaphysical world overcomes this division between the objective and subjective and at 

best leaves one with a sense of mystery. It should be stressed though that the physical and 

metaphysical are part of the same universe. Even though musical sensation can not be 

explained by acoustical physics, one can rarely have the sensation without the physical 

14 Stromberg, Gustaf. Man, Mind, and the Universe. (Los Angeles: Science of Mind 
Publications, 1966), 44. 

15 Berenson, Bernard. Aesthetics and History. (Garden City: Doubleday & Co., 1954), 72. 

16 Rose, Gilbert J. Necessary Illusion. (Madison: International Universities Press Inc. 
1996), 21. 



event The relationship between process and chaos mirrors the resonance between tension 

and release. "Since every art form may be viewed as an energy system involving tension 

and release, it is now possible to spell out the relation between the tension-release 

structure of aesthetic form and an individual's personal emotional response: the intensified 

and directed inteiplay of sensuous forms in the art stimulates heightened sensations of 

pleasure and unpleasure, and arouses each person's resonating personal associations and 

individual emotions."17 

This again reflects on our perceptual abilities. Perception occurs at an intuitive 

level. "Intuition refers to an illusion of knowing something external from within. It has a 

somewhat more cognitive connotation than the illusion of emotional responsiveness based 

on attunement and resonance."18 We can have certain feelings about things even if we 

don't quite understand them. Unlike Schoenberg's need to control the fancy of his 

imagination through a physical domain, it is more likely that the domain beyond our laws, 

such as intuition and imagination, obeys laws that aren't the fancy of our arrogance. What 

is it that makes us react to one thing versus another? A theorist might be able to explain 

the relationships that exist between musical events and a physicist might be able to explain 

tiie acoustical events and find correlation with the theorist's relationships, but as far as 

trying to define what our sensual organs react to is primarily a mystery and is neither right 

or wrong. 

Mobiles was composed by intuitively combining processes and filtering the result 

17 Ibid, 23. 

18 Ibid, 124. 



through human senses. It was important to bring out the sensation of the initial concept 

that I, the composer, perceived upon conception i.e., to stick to the original intent 

However,' as the piece developed, I found myself wandering about in ideas and 

possibilities that process alone would have not allowed. Much of this material was 

discarded, though, because it weakened the original intent I think this was what Klee was 

trying to get across about the spirit of creativity being restrained by rules of intent The 

material that was kept though, was born out of the relationship between process and 

chaos and therefore transcended the original intent 

Chaos and Process 

One of the things that makes art/music pleasing stems from this relationship 

between chaos and process, where chaos is seen as having limited free will and process is 

having but one will. This accounts for the surprise, the mystery, and the anticipation that 

we feel as we become acquainted with some works. It was mentioned earlier that form 

was often expressed in the context of the space around it This has a direct correlation to 

art I feel that every line and every gesture, either visual or sonic, is best perceived within 

its context But this doesn't mean that art has to be perfect or in total harmony. Hie true 

appeal in any artistic work lies in the balance between the expected and the unexpected. 

Symmetry, or order, has to be present so that there are clear parameters that give form, 

shape, and boundaries some kind of valid meaning. 

Mandelbrot discusses his interest with fractal boundaries by comparing it with 

Euclidean geometry. He specifies that in standard geometry, enlargements of Euclidean 

shapes become increasingly smooth while "mathematical and natural fractal shapes are 



shapes whose roughness and fragmentation neither tend to vanish nor fluctuate up and 

down, but remain essentially unchanged as one zooms in continually and examination is 

refined."19 A fractal shape is the result of a self-similar relationship between the whole and 

its parts. One of the things I find interesting about these shapes is the level of chaos 

involved in delineating their boundaries. These boundaries are given a limited degree of 

choice (expression) creating a small amount of uncertainty within an otherwise predictable 

(processed) state. 

Many artists in the twentieth century moved away from the view that art was the 

result of expressions of feelings and ideas or that it was a representation of some kind of 

reality. They began to view their work as a solution to some problem that was unique and 

intra-artistic. Experimentation was rampant and for them the sense of a common practice 

was absurd. Consequently, without a common practice, many listeners found themselves in 

a difficult situation trying to comprehend what they were listening to. According to Meyer 

"language and music depend on an ordered probability system, a stochastic process, which 

serves to make the several stimuli or events mutually relevant to one another."20 

The whole idea behind Mobiles is to examine the relationship between process 

(law) and chaos (freedom) in the belief that human intuition resonates between these two 

forces. Free will lies in the metaphysical world and by its very nature is shrouded in 

mystery. Purpose lies in the physical domain and is succinctly defined. The two of them 

19 Holte, John ed. Nobel Conference 26. Chaos: The New Science. (Lanham, Maryland* 
University Press of America, Inc., 1993), 10. 

20 Meyer, Leonard B. Music, the Arts, and Ideas. (Chicago: The University of Chicago 
Press, 1967), 28. 



together, especially mixed in an ever changing awareness, is a struggle yet to be mastered. 

"Buried hidden beneath the clarity of a definition of reality luiks its own contradiction, and 

this contradiction comes to life more and more as we seek to live in accordance with that 

defmition...The method of contradiction is based on understanding that every attempt to 

identify the real with anything other than itself by pretending to contain it within any 

verbal definition will flounder."21 

21 Putek, Ronald E. The Metaphysical Imperative. (Washington D.C.: University Press of 
America, 1982), 43. 



INSTRUMENTATION 

Flute 

Oboe 

Clarinet B-flat 

Bassoon 

Celesta 

Marimba 

Vibraphone 

Harp 

Violen I 

Violen n 

Viola 

Violoncello 



SEATING ARRANGEMENT 

Celesta Marimba Vibraphone Harp 

Mute Oboe Clarinet Bassoon 

Violin I Violin n Viola Violoncello 
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