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”time-fractal.” Though he uses the term loosely, his observa-
tions provide justification for the use of biased Lévy flights to
model fruit fly movement.
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A classical text in probability theory. I read parts of this work
to gain insight into the Central Limit Theorem and sums of
independent random variables.
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This paper presents flight path data on fruit flies in three
dimensions. The authors give distributions for saccade angle,
inter-saccade length, and other statistics relating to free flight.
The data is quoted in Chapter 2 of my thesis.
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This paper provide flight data on fruit flies that are foraging
for a hidden food source. It exposes the chemokinetic proper-
ties of fruit fly foraging and is heavily used in Chapter 2.
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This paper provides an example of a swarming model that
starts with individual behavior and goes on to look at global
structure. The techniques are outlined in Chapter 4 and will
be extended in my work.
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The analysis from this work focuses on random walks which
are governed by some internal state variable. The techniques
that Grunbaum uses might be useful in modeling fruit flies
and properly reflecting their saccading behavior.
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This work focuses on taking a Lévy walk and developing the
probability density function for the walker in space and time.
It provides insight into Lévy processes and its techniques may
be echoed in my formulation of a IPDE.
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This work analyzes the effectiveness and efficiency of biased
Lévy searches. They find that the most effective way to bias a
search is to alter direction based on a priori information with
biasing of step size to be less effective, but more efficient than
the unbiased search. This work is covered in Chapter 3.
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The authors of this paper develop a Langrangian model for
a general aggregation to investigate spacing within a swarm.
They express the interaction between individuals as a poten-
tial with stable minima meant to correspond to a comfortable
distance. They find that long range attraction and short range
repulsion do not always create a well-spaced group, where the
average distance between members is the comfortable one, in-
stead many swarms grow more dense with increasing popula-
tion.
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This work provides a two simple cases for swarm models that
begin at the individual level and are extended into Eulerian
formulations. The development of Telegrapher’s Equation that
is covered in Chapter 4 of my thesis comes from this work.
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Mathematics, 57:1044–1081, 1997.

This paper develops a Lagrangian model for bacteria which
socially forage by leaving trails of slime where they travel. A
successful searcher will signal others in the group using the
slime. The techniques used here, in the development of PDE
which describe the global structure of the group, may be of
use in my work.
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This paper presents an experiment meant to judge how fruit
flies cooperate while foraging. The authors develop the two-
phase foraging idea that I have chosen to study in this thesis.
The article is heavily cited in Chapter 2
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The authors construct a continuum model for swarming agents
and examine its pattern formation properties. They find that
the patterns that show up in their numerical simulations
closely mirror patterns seen in fluid mechanics, including the
development of vorticies.
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This paper discusses Lévy searches and presents the proof that
they are optimal when food sources are scarce. This work is
described in detail in Chapter 3.
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This paper is a analytical and numerical investigation of
Anomalous diffusion in the context of particles in a flow that
are either in jets or vorticies and can be modeled as moving
in one dimension. It provides much of the background seen in
Chapter 3.
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