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ABSTRACT 

Theory of computation is always been an issue for the stu-

dents to understand. So there is a research gap which will ease 

the process of teaching learning. Our research objective is to 

develop method to make teaching learning process of theory 

of computation easier, simpler and understandable. In this 

paper we develop an algorithm and a tool based on the same 

algorithm which will generalize the design of finite automata 

that accept “N” base number such that when “N” is divided by 

“M” leaves reminder “X”  i.e. “X” MOD “M”. 
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1 INTRODUCTION 
Objective of this paper is to develop an efficient algorithm 

that generalize the method of design of finite automata that 

accept “N” base number such that when “N” is divided by 

“M” leaves reminder “X”  i.e. “X” MOD “M”. In addition we 

will design a tool that will simulate the behavior of finite au-

tomata accepting “N” base number such that when “N” is 

divided by “M” leaves reminder “X”  i.e. “X” MOD “M” 

Where  

X is the remainder when “N” base number is divided by M. 

For Example if N base number is divisible by M then X is 

0(Zero). 

2 METHODOLOGY  
In automata theory, a branch of theoretical computer science, 

a deterministic finite automaton (DFA)—also known as de-

terministic finite state machine—is a finite state machine that 

accepts/rejects finite strings of symbols and only produces a 

unique computation (or run) of the automaton for each input 

string.[1] 'Deterministic' refers to the uniqueness of the com-

putation. In search of simplest models to capture the finite 

state machines, McCulloch and Pitts were among the first 

researchers to introduce a concept similar to finite automaton 

in 1943.[2][3] 

A DFA is defined as an abstract mathematical concept, but 

due to the deterministic nature of a DFA, it is implementable 

in hardware and software for solving various specific prob-

lems. For example, a DFA can model software that decides 

whether or not online user-input such as email addresses are 

valid.[4] 

Finite Automata (M) is defined as a set of five tuples (Q, ∑, δ, 

Q0, F) 

Where  

Q= a finite, non-empty set of states 

∑= a finite, non-empty set of inputs  

δ is the state-transition function:  

δ:QX∑→Q 

Q0 is the initial state  

F is the set of final states, a (possibly empty) subset of Q. 

δ can be represents using either of three approach given below   

 Transition Graph.  

 Transition Function. 

 Transition Table. 

We had used the transition table as the approach to represent 

δ.  

3 ALGORITHM 

3.1 N base number allowed digits 0, 1, 2...... N-1 (INPUT 

SYMBOL) 

3.2 If a number is divisible by M then possible remainder 

values as 0, 1, 2 …M-1(STATES) 

3.3 Design a transition table in which columns represent 

the input symbol and row represent the states of finite 

automata. 

3.4 Total No. of columns =N labeled 0, 1, 2…. N-1 and 

Total No. of rows =M labeled Q0 , Q1 , Q2 , ….QM 

http://en.wikipedia.org/wiki/Automata_theory
http://en.wikipedia.org/wiki/Theoretical_computer_science
http://en.wikipedia.org/wiki/Finite_state_machine
http://en.wikipedia.org/wiki/Deterministic_finite_automaton#cite_note-1
http://en.wikipedia.org/wiki/Deterministic_finite_automaton#cite_note-2
http://en.wikipedia.org/wiki/Deterministic_finite_automaton#cite_note-2
http://en.wikipedia.org/wiki/Deterministic_finite_automaton#cite_note-4


International Journal of Computer Applications (0975 – 8887)  

Volume 60– No.10, December 2012 

38 

3.5 Each cell of Transition Table is represented as: Tij   

i=0toN-1 and J=0to M-1. 

3.6 Fill  Tij = Qk such that:   

3.7 For i= 1 to N-1 

3.8 do 

3.9 For  j= 1 to M-1 

3.10 do 

3.11 Tij = Qk   for k=0to M-1 

3.12 if k=m-1 then k=0 else k=k+1 

3.13 done inner loop 

3.14 done outer loop 

3.15 Q0 being the initial state  

3.16 Qx is the final state where x is the remainder obtained 

when N base number is divided by M. x ε 0 to M-1. 

3.17 DFA will accept a string if all the input is consumed 

and halting state is the final state. 

4 IMPLEMENTATION 

4.1 Design a DFA that accept N base number divisible 

by M. 

Let the resultant DFA is M`= (Q`, ∑`, δ`, Q0 `, F`) 

Q` = { Q0 , Q1 , Q2 , ….QM-1} 

∑` = {0, 1, 2 …N-1} 

δ` is given by   

Table 1 

Q0 ` = {Q0} 

F`   = {Q0} (if a number is divisible by M will yield reminder 

0(Zero)).  

Table 1 Transition Table of DFA that accept N base num-

ber divisible by M. 

INPUTS 

/STATES 

0 1 2 ….... N-1 

Q0 Q0 Q1 … QM-1 … 

Q1 … Q0 Q1 Q2 … 

Q2 … … … QM-1 … 

……. Q0 Q1 … ……. … 

……  QM-1 Q0 Q1  

QM-1 … … … ……. QM-1 

4.2 Design a DFA that accept base 8 number divisible 

by 5. 

 M= (Q, ∑, δ, Q0, F) 

Q= { Q0, Q1 , Q2 , Q3 , Q4 } 

∑ = {0, 1, 2, 3, 4, 5, 6, 7} 

δ is given by TABLE 2 

Q0  = {Q0} 

F = {Q0} (if a number is divisible by M will yield reminder 

0(Zero)). 

TABLE 2 Transition Table of DFA that accept base 8    

number divisible by 5. 

INPUTS 

/STATES 

0 1 2 3 4 5 6 7 

Q0 Q0 Q1 Q2 Q3 Q4 Q0 Q1 Q2 

Q1 Q3 Q4 Q0 Q1 Q2 Q3 Q4 Q0 

Q2 Q1 Q2 Q3 Q4 Q0 Q1 Q2 Q3 

Q3 Q4 Q0 Q1 Q2 Q3 Q4 Q0 Q1 

Q4 Q2 Q3 Q4 Q0 Q1 Q2 Q3 Q4 

4.3 Design a DFA that accept decimal number such 

that when a decimal number is divided by 5 leaves 

remainder 2 i.e. 2 MOD 5 

M= (Q, ∑, δ, Q0, F) 

Q= { Q0 , Q1 , Q2 , Q3 , Q4 } 

∑ = {0, 1, 2, 3, 4, 5, 6, 7, 8, 9} 

δ is given by Table 3 

Q0  = {Q0} 

F = {Q2}  
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TABLE 3 Transition Table of DFA that accept decimal number such that when a decimal number is divided by 5 

leaves remainder 2

4.4 Design a DFA that accept base 16 number divisible 

by 6. 

M= (Q, ∑, δ, Q0, F) 

Q= { Q0 , Q1 , Q2 , Q3 , Q4 , Q5} 

∑ = {0, 1, 2, 3, 4, 5, 6, 7, 8, 9, A, B, C, D, E, F} 

δ is given by TABLE 4 

Q0 = {Q0} 

F = {Q0} (if a number is divisible by 6 will yield reminder 

0(Zero)). 

TABLE 4 Transition Table of DFA that accept base 16 number divisible by 6. 

INPUTS 

/STATES 

0 1 2 3 4 5 6 7 8 9 A B C D E F 

Q0 Q0 Q1 Q2 Q3 Q4 Q5 Q0 Q1 Q2 Q3 Q4 Q5 Q0 Q1 Q2 Q3 

Q1 Q4 Q5 Q0 Q1 Q2 Q3 Q4 Q5 Q0 Q1 Q2 Q3 Q4 Q5 Q0 Q1 

Q2 Q2 Q3 Q4 Q5 Q0 Q1 Q2 Q3 Q4 Q5 Q0 Q1 Q2 Q3 Q4 Q5 

Q3 Q0 Q1 Q2 Q3 Q4 Q5 Q0 Q1 Q2 Q3 Q4 Q5 Q0 Q1 Q2 Q3 

Q4 Q4 Q5 Q0 Q1 Q2 Q3 Q4 Q5 Q0 Q1 Q2 Q3 Q4 Q5 Q0 Q1 

Q5 Q2 Q3 Q4 Q5 Q0 Q1 Q2 Q3 Q4 Q5 Q0 Q1 Q2 Q3 Q4 Q5 

4.5 Design a DFA that accept Binary number such that 

when a Binary number is divided by 3 leaves re-

mainder 2 i.e. 2 MOD 3 

M= (Q, ∑, δ, Q0, F) 

Q= { Q0 , Q1 , Q2 , Q3 , Q4 }  

∑ = {0, 1} 

δ is given by TABLE 5 

Q0  = {Q0} 

F = {Q2}  

 

TABLE 5 Transition Table of DFA that accept Binary 

number such that when a Binary number is divided by 3 

leaves remainder 2. 

INPUTS 

/STATES 

0 1 

Q0 Q0 Q1 

Q1 Q2 Q0 

Q2 Q1 Q2 

 

INPUTS 

/STATES 

0 1 2 3 4 5 6 7 8 9 

Q0 Q0 Q1 Q2 Q3 Q4 Q0 Q1 Q2 Q3 Q4 

Q1 Q0 Q1 Q2 Q3 Q4 Q0 Q1 Q2 Q3 Q4 

Q2 Q0 Q1 Q2 Q3 Q4 Q0 Q1 Q2 Q3 Q4 

Q3 Q0 Q1 Q2 Q3 Q4 Q0 Q1 Q2 Q3 Q4 

Q4 Q0 Q1 Q2 Q3 Q4 Q0 Q1 Q2 Q3 Q4 



International Journal of Computer Applications (0975 – 8887)  

Volume 60– No.10, December 2012 

40 

5 CONCLUSION 
In this paper we have developed an efficient algorithm which 

will generalize the design of finite automata that accept “N” 

base number such that when “N” is divided by “M” leaves 

reminder “X” i.e. “X” MOD “M”. Presented algorithm will 

help students in better understanding of the design of the finite 

automata that accept “N” base number such that when “N” is 

divided by “M” leaves reminder “X”.  But the algorithm 

works with a limitation for unary base Number.  
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