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Title: Discrete dynamical systems
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English Course Description:  (sss ol Sos8 G o L opl5sls asn Jol 8o o o5 solal g Jad o o 5le] alS 52)

Definition of discrete dynamical systems as maps and difference equations, Some models from population models as
discrete dynamical systems, Relations between differential equations and discrete dynamical systems, Definition of some
important maps in dynamical systems such as Logistic map and Tent map, circle maps, orbit, fixed points and periodic
points, Stability of fixed points and periodic points, Complete study on quadratic maps containing fixed points and
periodic points and their basin of attraction with period doubling bifurcations, Sharkovsky theorem, Definition of chaos in
the sense of Devaney with independence of conditions, Conjugate maps, Cantor sets, Symbolic dynamics, Proof of chaos
for Ulam map and Logistic maps with parameter greater than 4, Multi-dimensional maps with stability of fixed points,
Hartman-Grobman theorem, Stable and unstable and center manifold theorem, Two sided shift maps, Horseshoe map
with its proof of chaos, Hénon map with its properties, hyperbolic toral automorphisms, saddle node bifurcation.
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