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Formal systems of chaos theory as an entrance To teaching
sculptural tile to of the Department of Art Education students

Abstract

The study aimed to benefit from the application of formal systems resulting from
chaos theory in creating a sculptural slab in light of the aesthetic and functional
considerations of the sculptural mural for a sample of second-year students in the
Department of Art Education, Faculty of Specific Education, Menoufia University.
The importance of the study lies in determining the importance of integrating different
sciences, especially natural and mathematical sciences, in art to benefit from them in
enriching the innovative scientific knowledge of educational science, especially in the
field of teaching sculpture to art students.

The study was determined to identify the nature of chaos theory, its origins, and
the formal systems resulting from its applications. The study sample was 24 male and
female students in the second year of the Department of Art Education, Faculty of
Specific Education, Menoufia University.

The results of the study reached the possibility of applying formal systems
resulting from chaos theory (straight repetition, axial repetition, symmetry) in
providing innovative creative solutions for the sculptural slab in light of the aesthetic
and functional considerations of the sculptural mural for a sample of second-year
students in the Department of Art Education, Faculty of Specific Education, Menoufia
University.

Key Words: Formal systems - chaos theory - sculptural tile
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Deterministic Nonperiodic Flow'
Eowarp N. Lozexz
Massachuselts Institute of Tecknolopy
(Manuscript received 18 November 1962, in revised form 7 January 1963)

Anstaac

Finite systems of deterministic ordinary nonlinear differential equations may be designed to represent
forced dissipative hydrodynamic flow. Solutions of these equations can be identiied with trajectories in
phase space. For those systees with bounded salutions, it s found that nonperiodic solutions are ordinarily
unstable with respect to small modifications, so that lightly differing initial states can evolve into consider-
ably different states. Systems with bounded solutions are shown to possess bounded numerical solutions.

A simple system representing cellular convection is solved numerically, All of the solutions are found
to be unstable, and almost all of them are nonperiodic.

The feasibility of very-long-range weather prediction Is examined in the light of these results.

The stability of a solution X(r), ¥(r), Z(r) may be
formally investigated by considering the bebavior of 3
small superposed perturbations %(r), o(r), 5o(r). Such 5
perturbations are temporarily governed by the linear- =
ized equations / ‘

w] [ —¢ o 0 = i (i ‘i \ \
n|={t-2) -1 -X{n (29) \ Uil ‘ |
% Y X -bllsl \\ i /]

|
Since the coefficients in (29) vary with time, unless =/l /
the basic state X, ¥, Z is a steady-state solution of N2\ i
(25)~(27), a ge solution of (29) is not feasible, 7 N
However, the vi jon of the volume Vg of a small .
region in phase space, as cach point in the region is
displaced in accordance with (25)-(27), is determined
by the diagonal sum of the matrix of coefficier
specifically

Vi'==(o+b+1)Vs (30)
This is perhaps most readily seen by visualizing the
motion in phase space as the flow of a fluid, whose
divergence is

ax ey oz
+ ~(a+b+1). (31

ax :;) 24

Hence each small \'nmmt shrinks to zero as r— @, at
a rate independent of X, ¥, and Z. This does not imply
that each small volume shrinks to a point; it may simply
become flattened into a surface. It follows that the
volume of the region initially enclosed by the surface §
shrinks to zero at this same rate, so that all trajectories
ultimately become confined to a specific subspace
having zero volume, This subspace contains all those
trajectories which lie entirely within R, and so contains
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(1) Arnold, V.I. (1997). “From super positions to KAM theory,” Vladimirlgorevich Arnold.
Selected, 60: 72740

(1) Lorenz, E. N. (1963). “Deterministic Nonperiodic Flow.” Journal of the Atom- spheric
Sciences 20(2): 130-41.
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