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Lecture 01: Welcome, Ch1 Introduction to discrete dynamical
systems, 2.1 Some linear models

Discrete dynamical systems

Given a function f and an initial value z. ..
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The function f determines how to values z,, evolve in discrete time steps.
Tni1 = f(zn) (Iterative Equation)
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FLMLAND Example 1. Sketch the phase portraits for the following functions f.
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v. f(z)=a3
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vi. f(z) = Vz

S ANAK\A Q,/m\ O/mg ~

jadamskil@fordham.edu 3



1700-R0O1 Mathematical Modelling John Adamski, PhD

Modelling reality
Example 2. A bouncy ball is dropped from a height of 1m above the ground. Every time the

ball bounces, it loses 10% of its energy. Let s,, equal the maximum height of the ball after n
bounces.
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Example 3. An object in freefall experiences constant accellaration. Let v,, equal the velocity
of a freefalling object n seconds after being dropped form a very high point.
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Example 4. Refine the previous model to account for air resistance.
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Financial models

Simple interest

If a principal investment of P, dollars earns an annual simple interest rate r, then the interest

earned each year is
I= ’I"Po.

Let P, equal the value of the investment after n years.
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The value of the investment after n years evolves according to the formula

Py =P, + 1. (Simple Interest Model)
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