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Levy flights for foraging and knowledge

Humpbhries et al PNAS (2012)
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Sub-diffusive map
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Time fractional Fokker-Plank equation for sub-diffusion
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Infinite invariant density

M(z¢) = 2¢ +axf (mod.1), z>1,a>0
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Paradoxes of sub-diffusion: anomalous infiltration
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Fractional equations with long range interactions
Non-linear Schroedinger equations
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Fractional equations with long range interactions:
Non-linear Schroedinger equation
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Fractional equations with long range interactions:
Non-linear Schroedinger equation
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Fractional equations with long range interactions
Non-linear Schroedinger equation
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Fractional equations with long range interactions
Non-linear Schroedinger equation
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Fig. 7. Solution of the standard DNLS equation with M = 12.5 and J/Jo = 0.7. The initial condition given by Eq. (34).
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Fractional equations with long range interactions
Sine-Gordon Equation
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Fractional equations with long range interactions
Sine-Gordon Equation
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Cytoskeleton network is required for
structure, organization, and transport

. actin filaments
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A complex cellular transportation system

Myosin Va Myosin VI

Kinesin
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Microtubules are like freeways and
actin filaments are like local surface
streets.

Microtubules
at cortex Plus.
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Organelles can move on both types
~end of filaments.

Different types of motors work
together.

How does network architecture influence transport?

Are there optimal transport regimes in terms
of network residence time, network density,
filament length and orientation?



Continuum model of a cytoskeletal network

* Binding rate K(m (probability per unit time)
* Network residence time 7,



There is an optimal network residence time
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Diffusion constants in the bulk
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There is an optimal network residence time

Diffusion constants in the bulk
and on the network:
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How network topology influences transport?
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Call for Papers
Symposium on

Nonlinear Fractional Dynamics and
Systems with Memory

To be held 5* International Conference
on Nonlinear Science and Complexity

August 4-9, 2014 « Xi'an, P. R. of China

The symposium is to cover a broad scope of fractional nonlinear dynamics and dynamics of systems
with memory in general (deterministic and stochastic). The fundamental theory and application in
science and engineering are welcome. Manuscripts are solicited in the following topics but not restricted to:

General properties of fractional dynamical systems (solutions, attractors, stability, etc.) and
systems with slow decay of correlations.

MNonlinear fractional dynamics in physics (Levy flights and diffusion in Hamiltonian systems,
materials with memory, dielectrics, etc.)

Systems with memory in biology, psychology and neuroscience (brain, adaptation, human
memory, neural networks)

Fractional dynamics and systems with memory in social sciences (finance, economics,
sociology).

Circuit elements with memory.

Nonlinear fractional control.

The Conference website is hifp://nsc2014 xjtuedu.cn (Under construction, it will be open in April 2013).
For your convenience, we are attaching the first Call for Papers. The authors are encowraged to present a paper
for publication in the edited books or conference Proceedings. The high quality papers will be selected for
publication in Jowrnal af Applied Nonlingar Dynamics. We look forward to hearing from wyou as soon as
possible.

Paper Planning Schedule
Full paper submission: December, 1, 2013
Notification deadline: March, 1, 2014
Final paper submission: June, 1, 2014

Email submission as a pdf file attachment is acceptable. Please transmit papers to the following organizers ot
submit it through the conference website: hitp://nsc2014 xjtu edu.cn (Under construction, it will be open in

April 2013)

Symposinm Organizer:
Professor Mark Edelman
Stern College for Women, Yeshiva University, 245 Lexington Street, New York, NY 10016, USA
Courant Institute, New York University, 251 Mercer Street New, York, NY 10012, USA,
Email: edelmzﬂ":ir‘;cims.g’u.edai Phone: 646-354-3994 http:/vu.edu/facultv/pagesEdelman-hark
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