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I. Finite State Automaton
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What is Finite State Automaton?
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Simplest Example
Now let’s think of a simple (FSA) which explors a grid world. This FSA has only

one state A. It receives input from a cell in front. All cells are empty. So, input is

always 0. Action is always ”Go one step in front.”
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An FSA with 2 inputs 2 states and 4 actions
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Excersize
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Representation of FSA with binary chromosome
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Excersize

From random chromosom to FSA

1. Create a binary chromosome with 12 genes at random.

2. Translate it to state transition table of FSA with 2 states, 2 inputs and 4 outputs.

3. Starting from (4,0) run the FSA on gridworld of 7x7 where only one obstacle
locates at (3,3).

4. Report (1) chromosome, (2) table or diagram of FSA, and (3) trace of FSA.

5. Repeat from 1. to 4. above 10 times
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Excersize

An evolution of FSA

1. Create a population of N random binary chromosome with 12 genes each cor-
responding to FSA

2. Make each of the FSA move 8 steps and record the final location as (X,Y).

3. evolve the population with fitness being |X − 4| + |Y − 7| until fitness becomes
stable.

4. Report evolution by graph of generation vs. fitness
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II. Formal Language
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Yet another type of FSA?

Next, we think of FSAs which accept or reject a series of inputs
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Bending machine as an Example
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Production Rule
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Four model-languages as toy examples
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Production rule for strings starting with ”a”
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Production rule for strings with alphabetical
order
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Production rule for strings with a form of anbn
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Natural language with a form of anbn
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Production rule for palindrome
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1. Regular Gramar
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FSA that accepts or rejects a strings starting
with ”a”
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FSA that accepts or rejects
a strings with alphabetical order
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2. Context-free Grammar
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Pushdown Automaton - its diagram
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anbn recognition by Pushdown Automaton
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Palindrome recognition by Pushdown Automaton
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Palindrome – when number of character is odd
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Excersize

Pushdown Automaton which recognize anbn

Programm a black box whose input is any digit of a series of 0 or 1 from keyboad,
and if this input is a form of 0n1n, then display ”Yes” on the screen and ”No”

otherwise.

Although another much simpler program can recognize anbn more easily without using PDA, don’t make it!

Because our goal is to understand PDA!
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Excersize

Pushdown Automaton which recognize palindrome
Programm a black box whose input is any even number digit of a series of 0 or 1
from keyboard, and if this input is a palindrome, then display ”Yes” on the screen

and ”No” otherwise.

When the programm run with ”abzba” from keyboard, such following outputs should be on the screen.
(A x) → (A yx) → (B yx) → (B y) → (B ϵ) → accept!

or
for input ”babzbaa”

(A y) → (A xy) → (A yxy) → (B yxy) → (B xy) → (B y) → reject!
or

for input ”bazba”
(A y) → (A xy) → (B xy) → reject!

Also much simpler coding exists, that is,
”if input string maches its reverse then accept otherwise reject,”

but notice that
our goal is to understand pushdown automaton,

not palindrome itself.
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3. Context Sensitive Grammar
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anbncn as an example of Context Sensitive
Grammar
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anbncn as an example of Context Sensitive
Grammar with much simpler rule
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anbncn as an example of Context Sensitive
Grammar yet another one
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Diagram of Linear Bounded Automaton



(Lecture Notes: Intelligent System) 35

anbncn recognition by Linear Bounded Automaton



(Lecture Notes: Intelligent System) 36

Formal Grammar – Summary so far
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Diagram of FSA for comparison

Now notice that FSA can be shown with LBA-like diagram!
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E.g. – strings of alphabetical order by FSA
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4. Free Grammar
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Diagram of Turing Machine
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Appendix I – Coding issues
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1. Programming to simulate a FSA
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2. Translation of chromosome into transition table
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3. PDA for even number palindromes
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Appendix II – Cell Automaton
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What is Cell Automaton?



(Lecture Notes: Intelligent System) 47

One Dimensional Cell Automaton
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One Dimensional Cell Automaton
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One Dimensional Cell Automaton (continued)
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Excersize
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An example
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Coding of a 1-D Cell Automaton
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Excersize – 1-D Cell Automaton
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Conway’s LIFE Game
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Conway’s LIFE Game
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LIFE Game – How to code
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Conway’s LIFE Game
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Excersize – The Game of Life
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Examination - A model solution (1st page)
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Examination - A model solution (2nd page)
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Additional examination - A model solution


