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Parametrized nonlinear equations are a basis for scientific and engineering problems. In these problems, it is crucial to detect and classify the qualitative changes in the solution structure as the problem parameters vary. The principal approach of numerical bifurcation analysis is based on continuation of solutions to well-defined operator equations. Such computational results give a deeper understanding of the solution behavior, stability, multiplicity, and bifurcations.

1) Introduction to numerical bifurcation analysis

a) Basic nonlinear phenomena:  classification of bifurcations
b) Numerical bifurcation analysis:  continuation and related issues
2) Numerical bifurcation analysis of large equilibrium systems: 

a) Resolving algorithmic issues:  subspace reduction via the CIS algorithm  Continuation of Invariant Subspaces (CIS) algorithm produces a smoothly varying basis for an invariant subspace R(s) of a parameter-dependent matrix A(s), a Jacobian matrix of the system in applications
a) MATLAB bifurcation software Cl_matcontL

3) Examples, including a real life example:  Multistationary and Oscillatory Modes of Free Radicals Generation by the Mitochondrial Respiratory Chain.    
The talk will be accessible to beginning graduate students.
Refreshments will be served at 2:30 p.m. in SC 201 suite landing
