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PREFACE

In Tom Stoppard’s witty and elegant play Arcadia, the
nineteenth-century math prodigy Thomasina discovers the disor-
derly order of deterministic chaos that practitioners of chaos the-
ory investigate today. She lacks, however, the mathematical
language to articulate her findings, and, perhaps more important,
she lacks the tool—the superfast computer—that would do the
innumerable mathematical iterations necessary to display them.
Thomasina burns to death on the night before her seventeenth
birthday, and Septimus, her tutor and would-be lover, ends up as
the lunatic Hermit of Sidley Park, performing those endless iter-
ations in a tribute to his lost love. Thus, in Stoppard’s excursion
into the realm of might-have-been, Thomasina’s possibly
paradigm-shifting discovery is lost, relegated to a few disre-
garded notes in a schoolgirl’s copybook and the seemingly mean-
ingless calculations of a madman. As Valentine, the modern-day
biologist who validates Thomasina’s discovery, explains, “You
can’t open a door till there’s a house.”! Stoppard’s play thus
dynamically demonstrates that, for our ideas to get a hearing, a
telicitous convergence of events must occur.

My project owes its genesis to such a felicitous convergence.
In the nearly two hundred years since the fictional Thomasina
and Septimus danced their first and final waltz, the “house” was
built, and the “door” could be opened onto the vista of deter-
ministic chaos. Because of computer technology, dynamicists
can now perform the iterations that enable them to discern
such chaos. Granted, such iterations can be done without the
aid of the computer, but the process would be so time-consuming
as to make it unfeasible—the work of a mad hermit.? Computer
technology enables simulation and, consequently, allows
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dynamicists to apprehend and articulate the indeterminate
determinism common to certain chaotic dynamical systems.

At the same dme that the “new science” of chaos was
generating a buzz, an interest in establishing connections between
literature and science pervaded the academy.® The Society for
Literature and Science (SLS—now the Society for Literature,
Science, and the Arts) was founded in 1985, and it has grown rap-
idly since then. Its annual meeting and journal Configurations tes-
tify to the significance, applicability, and popularity of making
connections between the humanities and the sciences, including
applications of chaos theory to literary studies. The SLS annual
meeting, in fact, provided the forum for my early work in this
area, and the panel presentations and subsequent discussions sup-
plied a fertile ground for helping me develop my ideas.

The interest in literary applications of chaos theory has gone
beyond what might appear to be the specialized focus of SLS
members. Annual meetings of such organizations as the Modern
Language Association, the Society for the Study of Narrative
Literature, and the American Society for Eighteenth-Century
Studies have offered sessions that deal with the implications of
chaos theory for literary studies. The 1995 meeting of the inter-
disciplinary International Society for the Study of Time was
devoted to the subject of deterministic chaos, including its appli-
cations for literature. The Society for Chaos Theory in Psychology
and Life Sciences features literary topics at its annual conference,
further testimony to the interdisciplinary attraction of chaos the-
ory. Major literary journals, including New Literary Theory,
PMLA, and Poetics Today, feature essays on the subject, and sig-
nificant full-length studies have explored literary applications of
chaos theory.* In the approximately twenty years since chaos the-
ory seized the public imagination, it has demonstrated real staying
power, not only in the sciences but also in cultural studies.

In the 1990s, when I began teaching a seminar course in nar-
rative form, I found myself applying the insights yielded by
chaos theory to my readings of certain paradigmatic narratives.
Each time that I taught the course, I benefited from the insights
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of a group of committed and lively students. Together, we
focused on a variety of texts that foregrounded their own
narrative dynamics. Chaos theory regularly provided a means of
understanding these dynamics.

Out of this Zeitgeist, the following text has emerged.
Drawing on contemporary theories of dynamical systems and of
narrative, it melds theory and practice. It thus features two
parts: (1) a detailed theoretical introduction and (2) readings of
particular texts whose structure mimics that of chaotic systems.
Overall, parts one and two function together as a feedback loop
in that chaos theory sheds new light on the narratives and the
texts, in turn, make concrete the abstractions of the theory.

The four texts that I explore are all are novels from the mod-
ern age, so I use the term narrative deliberately. To focus on the
novel as such invites a discussion of its generic features and the
general social, cultural, and historical circumstances out of which
it arose during the eighteenth century. I choose to emphasize a
dynamical structure rather than a genre and to demonstrate
how each of the four texts presents a particular chaotic response
to a particular narrative problem. Because the novel genre is the
most important form of sustained narrative, it offers rich veins
for exploration.

1 should make clear that I do not put forward a history or
progress of chaotic narrative. I do, however, arrange the texts
chronologically, moving from the mid-eighteenth to the mid-
twentieth century, and I suggest how ecarlier writers may have
influenced later ones. As I argue, the four texts serve as exem-
plary chaotic narratives, and examining them through the lens
of chaos theory illuminates their complex dynamics.
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CHAPTER 1

Chaos Theory and the

Dynamics of Narrative

This is not science. This is story-telling.

—Tom Stoppard, Arcadia

Science looked a lot like literary criticism, from across the
room.

—Richard Powers, Galatea 2.2

Buz attractors ave themselves models. They ave metaphors for
Processes.

—J. T. Fraser, “From Chaos to Conflict”

What you are about to read is not science but storytelling, a
narrative about narrative. In the following pages, I examine
how science may indeed look “a lot like literary criticism.”
Specifically, I look at how contemporary ways of modeling tur-
bulent dynamical systems in the physical world look like models
of a certain kind of literary narrative structure, and I consider
what the implications of that analogy are.

During the early 1980s, with the aid of computer-generated
simulations, scientists discovered or, more accurately, identified
deterministic chaos, a circumstance that “has created a new par-
adigm 1n scientific modeling,” according to four of the founders
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of chaos theory.! Chaos theory enables us to see the physical
world in new ways and to look anew at texts that I call
“chaotic.” By viewing such texts through a chaos-theory lens,
we can link narrative structure with narrative content and link
the formalism of traditional narratology with the reader’s pro-
duction of narrative meaning.

“Chaos theory” is a nonspecialist, catchall term that we use
to cover the study of chaotic behaviors in a variety of disci-
plines—biology, chemistry, economics, and so forth. I focus on
chaos theory as practiced within physics, wherein it occupies a
particular subdiscipline called “dynamical systems theory.”?
Although “dynamical systems theory” more accurately desig-
nates the scientific modeling I hereafter describe, I nevertheless
use “chaos theory” to acknowledge the phrase’s greater cultural
resonance.?

Chaos theory has changed the way in which we conceptual-
ize so-called chaotic structures in the natural world. Once
regarded as “poor in order,” chaos has come to be seen as “rich
in information,” according to N. Katherine Hayles, one of the
first literary scholars to draw on chaos theory.* Once seen as
aberrant, the nonlinear and the random are now understood as
prevalent, and physical behaviors once disregarded and dis-
missed are now considered legitimate areas of inquiry. The
most far-reaching insights that chaos theory offers us are that
patterns of order emerge spontaneously out of random behav-
ior, that deterministic systems can generate random behavior
when small uncertainties are amplified as the system develops
through time, and that time itself can operate differently at local
levels. Models of chaotic systems demonstrate the entangle-
ment of system and systematizer in generating meaning, a feed-
back loop thus running between the subjective observer and
the object under observation.

By looking through a chaos-theory lens, we can gain new
insights into narratives whose structures display chaotic qualities.
Such a reading enables us to apprehend how their form is their
meaning, which emerges from the particular social, cultural, and



CHAOS THEORY AND DYNAMICS OF NARRATIVE % 3

historical circumstances, and how their meaning is dynamical,
entangling the reader in the interpretive process. Through the
perspective afforded us by chaos theory, we can discern the
disorderly order—the complex yet simple clegance—of these
narratives.

TaE OrRDERED UNIVERSE OF
CrassicaL PHaysics

In Tristram Shandy, Tristram’s Uncle Toby, engaging in a
hobby-horsical attempt to recreate the Battle of Namur, calcu-
lates the trajectories of the cannonballs that were fired. If he
knows the position and velocity of the cannonballs at a certain
time, he should be able to predict their future state. The
episode thus demonstrates the way in which the deterministic,
time-symmetric assumptions of Newtonian or classical physics
enable one to solve a particular sort of physical problem and
thus attain an apparent mastery of the physical world.

From the time Uncle Toby appeared in fiction until the late
twentieth century, what Julian Hunt called the “Newtonian-
Laplacian clockwork view of the universe” held sway in the
sciences.® Stephen Kellert aptly characterizes these beliefs as
“the clockwork hegemony.”® According to the Newtonian par-
adigm, we live in a universe whose workings function as regu-
larly and predictably as those of a clock (an infallible, perpetual
clock), its hands sweeping across its face in an exactly repeatable
motion and at exactly the same rate of speed. Classical physics is
predicated on the related notions of stability, repeatability,
predictability, causality, absolute time, and observer objectivity.

Classical physics focuses on a class of physical systems whose
entire behavior can be exactly calculated with a set of equa-
tions. Peter Covenay and Roger Highfield explain their pre
dictive power: “Newton’s equations of motion are such that, no
matter what the positions and velocities at an initial time of
observation—the initial conditions—the behavior of the system
is determined for all future and past times” (emphasis in the
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original).” For instance, a frictionless pendulum always obtains
an exactly repeating cycle, even when we start it swinging in a
different way each time. Its behavior is predictable. James
Crutchfield et al. claim, “The great power of science lies in the
ability to relate cause and effect. On the basis of the laws of
gravitation, for example, eclipses can be predicted thousands of
years in advance.”® Clearly, classical physics explains and predicts
with accuracy many physical systems.

However, classical physics also ignores those systems that can-
not be accurately predicted. Stephen Kellert comments upon
this “prejudice”: “Education in the natural sciences created the
impression that linear and solvable systems were the only ones
(or at least the only important ones).” The case of Edward
Lorenz is exemplary. In 1963, he published what later came to
be regarded as groundbreaking chaos-theory articles in meteo-
rology journals, which physicists ignored.'® The classical physicist
examines the dynamics of a pendulum or the solar system but not
those of the weather or a dripping faucet or a water wheel.

The essence of classical physics resides in the reflexivity of
predictability and determinism: if a system’s behavior is pre-
dictable, the system is deterministic, and if a system is determin-
istic, its behavior is predictable. Because of this exclusive focus
on predictable systems, classical physics leads to an inherently
deterministic view of the universe. Indeed, in the early nine-
teenth century, Pierre Simon de Laplace envisioned an imagi-
nary entity—a “demon”—who would be “capable at any given
instant of observing the position and velocity of each mass that
forms part of the universe and inferring its cvolution, both
toward the past and toward the future.”!! This demon could
retrodict all past states of the universe and predict all future
ones; it was “an intelligence that recognizes all forces of nature
and the elements that compose it,” for whom “nothing would
be uncertain.”!? Until the advent of chaos theory, science
worked on the assumption that such a “demonic” intelligence
could be achieved, enabling, as Julian Hunt suggests, the ulti-
mate control of nature: “One might describe the mid-twentieth
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century view as the confident belief that the natural world is
largely predictable and rational, so that with the assistance of
information theory, computing power, and system control . . . it
would be possible even for the natural world to be controlled by
human intervention.”'® According to the classical paradigm,
with the right tools, we could eventually fathom all the workings
of the universe—a situation that, as Ivar Ekeland wryly observes,
“is enough to stifle with boredom several generations of
astronomers.”!*

It we assume that the workings of the universe are completely
predictable, running like a well-regulated clock, certain assump-
tions about time pertain. In order to predict future events and
retrodict past ones accurately, we must assume that a fixed rate
of time pertains. The Newtonian view of time is, after all, abso-
lutist, predicated on notions of linearity and periodicity. In
Principia Mathematica, Newton makes his well-known distinc-
tion between absolute time and relative time:

Absolute, true, and mathematical time, of itself, and from its
own nature, flows equably without relation to anything external,
and by another name is called duration: relative, apparent, and
common time, is some sensible and external (whether accurate
or unequable) measure of duration by the means of motion,
which is commonly used instead of true time; such as an hour, a
day, a month, a year.!®

According to this absolutist view of time, just as we see events
as occurring in a definite place, we see them also as occurring at
a definite time, as Ilya Prigogine and Isabelle Stengers explain,
“In classical mechanics time was a number characterizing the
position of a point on its trajectory.”!¢ In essence, we assume
that events can be fixed upon a uniform time line.
Interestingly, in the passage from the Principia, Newton dis-
criminates between an idealized time independent of any exter-
nal factors and a timing of time, which involves using an
external means of measuring it. Michel Serres observes, how-
ever, “People usnally confuse time and the measuvement of time,
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which is a metrical reading on a straight line” (emphasis in the
original).’” Such confusion stems from an implicit connection
between the mechanical clock and the Newtonian notion of
absolute time as a laminar flow, unchanging in its rate. According
to G. J. Whitrow, the mechanical clock may actually have given
rise to the notion of uniform time:

[T]he invention of an accurate mechanical clock had a tremen-
dous influence on the concept of time itself. For unlike the clocks
that preceded it, which tended to be irregular in their operation,
the improved mechanical clock when properly regulated could
tick away uniformly and continually for years on end, and so
must have greatly strengthened belief in the homogeneity and
continuity of time. The mechanical clock was therefore not only
the prototype instrument for the mechanical conception of the
universe but for the modern idea of time.!3

The clock becomes, in Prigogine and Stengers’s terms, “the
very symbol of world order.”" God is regarded as the divine
watchmaker who wound up the great machine of the universe
and left it to tick away at a regular, predictable rate.

The clockwork view of the universe depends on the notion of
observer objectivity—that is, the notion that the observer merely
records but does not shape natural phenomena. Evelyn Fox
Keller points out the connection that is made between observer
objectivity and scientific progress: “It is often argued that the
very success of modern science and technology rests on a new
methodology that protects its inquiries from the idiosyncratic
sway of human motivation.”*® An integral premise of the scien-
tific method is that scientists, irrespective of their particular sit-
uation, will obtain the same results when performing the same
experiment—the agent who performs the action thus nonessen-
tial to the results. This premise of scientific objectivity sets up a
separation between nature and humanity, as Priogogine and
Stengers describe: “Man is emphatically not part of the nature
he objectively describes; he dominates it from the outside.”?!



