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State Diagrams

The basis for state charts

State charts are “higher-order” state 
diagrams

Useful for modeling “reactive systems”

Maintain ongoing interaction with their 
environment

rather than producing some final value

http://www.cs.nyu.edu/courses/fall02/G22.3033-004/index.htm Q1



A Reactive System

Actually, I think if 
all higher math 

professors had to 
write for the Simple 

English Wikipedia for 
a year, we'd be in 

much better shape 
academically.



State Diagram Basics



State

labeled ovals Off On



Transitions

Labeled arrows

trigger (input)

Action (output)

Written:

input / output

push button / energize

push button / de-energize

Off On



Initial State
Indicated by arrow with dotted tail

(sometimes no tail)

push button / energize

push button / de-energize

Off On



Example

Elevator with stops on three floors
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State Charts



Example
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Too Many Edges!
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Solution: Depth
Money
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More Depth
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Counting Coins

Instead of total, we 
want to count coins

Nickels, dimes, and 
quarters

Simple for one kind of 
coin
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Cross-Product 
Explosion!
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Solution
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Quar

Orthogonality

States in parallel

Common events are 
simultaneous

Dotted lines
separate

orthogonal
substates



More Orthogonality
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History

Can denote re-
entering last 
sub-state 

An alternative 
to default 
initial state

On

Off

Playing 

Radio

Playing 
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Radio
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