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Hands-on Session M: Introduction to
MATLAB

• Overview of basic MATLAB commands and
programming useful for other modeling
sessions

• Practice importing and analyzing data from
a digital camera movie of a double
pendulum

• Compare data with simulation from a model



Modeling 2D turbulence [N]  
A brief introduction to computational fluid dynamics 

 

Brian Storey & Jacqui Baca 



• Who should attend? 

– Interested in associated experimental session 

– Interested in systems with dynamics in space and 
time or  pattern forming systems.  

– Interested in fluid dynamics or turbulence. 

– Interested in learning some numerical methods. 

– Interested in practicing with MATLAB. 

• Background needed? 

– A little MATLAB (introduction here is sufficient) 

– A little math (basic linear algebra, vector 
calculus, ODEs, Fourier series)  
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Hands-On Session O: Modeling
Dynamical Systems

• Introduction to numerical methods and
MATLAB comands for solving ODEs

• Practice with various nonlinear
mathematical models

• Bifurcation diagrams and other
visualizations of results



Modeling: Molecular Dynamics

• Determine the motion of a collection of 

objects by solving Newton’s equations for the 

forces between the objects.

• Discuss the major components of a molecular 

dynamics simulator. 

• Write your own simple molecular dynamics 

simulator in Matlab. (Less than 10 lines.) 

• Add more advance features for large 

numbers of particles and other complications.

P



Hopper FlowP



Mathematical Modeling of 
Biological Neurons 

Douglas Zhou & David Cai 
 

Math. Dept. and the Institute of Natural Sciences 
Shanghai Jiao Tong University 

June. 17th, 2012 

LIKUN
文本框
Section Q



Cerebral Cortex and Neurons 
 1011 neurons and 1015 connections, ~104 neurons per mm2, shape and functions 
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Hodgkin-Huxley (HH) model 
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