
CHAPTER 6

FINITE 
AUTOMATA

SCSI1013: Discrete Structures

2014/2015 – Sem. 1 













Initial state with 
incoming unlabeled 

arrow not originating 
from any vertex

Final state with a 
double circle

Each state 
represented by a 

small circle labeled 
with the state













































Exercise

• Construct DFA M with the input set{0,1} such 
that M accepts all and only those string that 
contain 001

• Construct DFA M with the input set{0,1} such 
that M accepts an even number of 1 and any 
number of 0

• Construct DFA, M, with the input set{a,b,c} 
such that M accepts any string with aab as 
substring
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Exercise
• Pac-Man is an arcade game developed by a young Namco employee named Toru 

Iwatani and first released in Japan in 1980. It is considered one of the classics of 
the medium, virtually synonymous with video games, and an icon of 1980s. Pac-
Man is one of the few games to have been consistently published for over three 
decades, having been remade on numerous platforms and spawned many sequels. 
Re-releases include ported and updated versions of the original arcade game.

• The typical version of Pac-Man is a one player game where he/she manoeuvres the 
Pac-Man around the maze, attempting to avoid four ‘ghosts’ characters while 
eating dots that distributed throughout the maze. Among the dots, there are four 
super dots that located at four corners of the maze. If the Pac-Man collides with 
the ghost, he loses one of his three lives and play resumes with the ghosts 
reassigned to their initial starting location. When Pac-Man eats a super dot, he is 
able to chase the ghosts for a few seconds of time before the super dot expires. 
The game ends when Pac-Man has lost all his three lives. Figure x shows a 
screenshot of the Pac-Man game.





Cont.,
• Noted that the ghosts in Pac-Man have four behaviours:

S1 : randomly wander the maze
S2 : chase Pac-Man when he is within the line of sight
S3 : avoid Pac-Man when has consumed a super dot
S4 : return to the initial position to restart the game

• The inputs are:
A : spot Pac-Man (Pac-Man is within the line of sight)
B : lose Pac-Man (Pac-Man is not within the line of sight)
C : Pac-Man eats super dot
D : super dot expires
E : collides with Pac-Man
F : reach the initial position

• The outputs are:
0 : nothing happened
1 : Pac-Man loses his life
2 : number of ghosts reduces by 1
•



Cont.,

• Complete the transition table below. 

State

Input, fs Output, fo

A B C D E F A B C D E F

S1 S1 S1 0 0

S2 S2 S1 S3 0 0 0

S3 S1 0 0 0 0 0

S4 S4 S4 S4 S4 S4 S4 0 0 0 0


