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the various types of flows that are generated by the
strong undersea currents generally have the dominant
features of standing or travelling waves. however, in
this chapter we shall consider the flow and buoyancy

fields of solitary convection cells arising from the
heating of the oceanic layer by the injection of heat-

carrying fluid. the theory of the standing solitary
waves is in good agreement with the well-known first-

order results of von kármán and lighthill, while the
results of the second-order theory for both stationary
and travelling wave solutions are in good agreement

with recent direct field measurements at the coasts of
north and south america and at the abyssal bottom,

where the flow had been strongly affected by the
internal and coastal geophysical instabilities. some

simple conclusions are drawn regarding the stability of
soliton waves and the possible role of solitary waves in
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the transport of heat. the remaining part of this
chapter describes the transition from one regime to
another in the case of pure linear oscillations where

the fluid flow is directed along the vertical direction in
the crust. in the first regime, the flow is directed along
a single sine wave; a well-known phenomenon, called

the karman vortex street, is found. in the second
regime, the streamlines are non-uniform, resulting in
an effective instability; the solution is of the general

form of a train of sine waves, giving rise to the
formation of the vortices and antiflows. this chapter

explains the physics of a two-dimensional inviscid fluid
flow around a sphere in a motionless fluid. we derive

the general form of the analytical solution for arbitrary
reynolds numbers and discuss the role of the

geometrical parameters, namely the aspect ratio of
the sphere, the flow velocity and the radius of the

sphere.
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we show how the basin of attraction of one stable
steady state may become an attractor, and the basin

of attraction of the other stable steady state may
become a repeller. this leads us to conclude that the
two steady states of the system represent the two

different behaviors of the fluid. finally, we show how
the basin of attraction of each attractor or repeller
may become an attractor of chaotic solutions. the

application of poincaré section to a nonlinear
oscillator, equipped with both phase-resolved and
period-resolved oscillations is shown to explain the

onset and cessation of chaotic states. this article will
build upon the physics and computer science

literature, and highlight the significance of
synchronicity, as a technique to predict and control
the response of a chemical reaction network. we will

also introduce the notions of renormalization and
renormalization group theory. the content of the

article is divided in three major sections. in the first
section, we will introduce a chemical reaction network,

and explore some of its properties. it is well known
that biological systems tend to self-organize

themselves into coherent patterns in space and time.
these can be either physiological or pathological and

can be observed as rhythmic or aperiodic waves which
are also known as oscillations. examples include
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mechanical waves in bone, the human cardiac action
potential, the cardiac cycle and the beating of the

heart. these systems rely on cellular oscillators
(biological pacemaker cells) which generate wave

patterns. we focus on the characterization and
understanding of such dynamical self-organizing

systems and introduce an algorithm for the selection
of disease-relevant marker genes in human olfactory
epithelium. this mathematical algorithm is based on
the analysis of the dependency of the gene activity

profiles on the specific features of the observed
diseases and healthy conditions. 5ec8ef588b
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