SYST 220Class Notes

Lecture 2: Discrete Dynamical 
Review 

word problem    
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dynamical system:  
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solve using spreadsheet

cobweb analysis

find equilibrium 
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Terminology

· First order dynamic system
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· Linear 1st order
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· Affine 1st order
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Nonautonomous systems



Coefficients of a(n) depend on n







Ex: a(n+1) = n a(n)

Solutions

Recall, drug elimination example;  
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We found that;
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particular solution

More generally, if  
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general solution

Definition 2.1.

A general solution to

(*) 
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· Satisfies (*) when substituted in for 
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· Has a constant C which covers all possible initial conditions

A particular solution is a solution which satisfies a particular initial condition, 
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Theorem 2.2.  The general solution to 1st order linear 
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Proof: Show 
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Plug into dynamic system;
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Show 
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Examples: 
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1st order   affine
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Suppose 
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What is equilibrium?
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What if 
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Theorem 2.16.  The general solution to 
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Proof: Substitute 
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Plug into
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Example 1:
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equilibrium;
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 offset from equilibrium
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   constant    equilibrium

Example 2:
Solve 
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   general solution

For particular solution;
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 particular solution

Example 3:
Solve 
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general solution
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 particular solution

Applications:



Radioactive Decay: A fixed proportion p of material decays every time 
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Dynamic system;
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Equilibrium;
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Definition: The ½-life is the time it takes for ½ of the substance to decay.

Find ½-life:
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  partial solution
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