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Abstract - Automata Theory is an enthralling domain in 
computer science in which we develop abstract models of 
the logic or the computation that runs in the background 
of any machine.DFAs and NFAs play a tremendous role in 
designing, analyzing the dynamic behavior of these 
models.Each DFA is an NFA,but each NFA is not a 
DFA.However each NFA can be translated or made 
equivalent to a DFA .There are a few methods already 
available for converting a NFA into its equivalent DFA.Our 
aim through this paper is to design an efficient algorithm 
for NFA to DFA conversion in C language.     
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1. INTRODUCTION  
 
In automata theory, a machine can be termed as DFA if on 
reading the input and the source state the obtained 
transition does not contain two distinct paths for the same 
input.On the other hand a machine can be termed as NFA if 
there exists two paths for the same input. The ‘5 tupple 
definition’ of DFA and NFA are the same except the 
transition function:- 
 
                 DFA- δ: Q × Σ → Q 
                NFA- δ: Q × Σ →2Q 
 
The conversion of NFA to DFA in C is implemented in the 
same way as it is done manually. Following are the steps to 
convert a NFA to DFA manually:- 
 
1.Construct a NFA for the given statement. 
2.Generate it’s transition table accordingly. 
3.From the transition table of NFA generate the transition 
table of DFA. 
4.Construct the DFA form the transition table of DFA. 
 
Eg:-NFA-DFA which accepts strings containing {a.b} with ab 
at the end. 
 
1.NFA:-       a,b 
 
 
                                   a                                 b 
 

 
 
 

2.Transition table of NFA:- 
 

State       a         b 

 Q0 Q0,Q1 Q0 

Q1 - Q2 

Q2   

 
3.Transition table of DFA:- 
 

State       a         b 

 Q0 Q0,Q1 Q0 

Q0,Q1 Q0,Q1 Q0,Q2 

Q0,Q2 Q0,Q1 Q0 

 
3.DFA:- 
 
                     b                                   a 
           
                            a                                b 

                                                               a                   Q0,Q2 
                                                              
 
                                             
                                             b 

 
 
3. LITERATURE REVIEW 
 
[1].A paper by M. Davoudi-Monfared1, R. 
shafiezadehgarousi, E. S. Haghi1 , S. Zeinali1 and S.Mohebali 
illustrates the NFA to DFA conversion in C++.It uses data 
structures like array and linked list and other OOP concepts 
like classes,functions,grafted list,etc. 
 
[2]. Ho Ngoc Vinh and Nguyen Thi Thu Ha together compiled 
a paper in which they have depicted the conversion of NFA 
to DFA using the concept of bounded words.In this 
paper,concepts of bounded words on  an alphabet 
A,languages and monoid morphism are introduced. 
 
[3].Ghafoor has contributed to a paper in CSESpring18 which 
uses the Gallier’s algorithm for NFA to DFA conversion.It 
uses the various data structures in C++ like vectors,parser 
classes,etc.The final output obtained is the DFA tuple which 
is actually represented in the form of strings. 
 

Q0 Q1   Q2 

Q2 

   

Q0 Q0,

Q1 
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[4].A paper entitled A New Method for Translating NFA into 
DFA Cheng Yuanbin School of Mathematics & Computer 
Science,Jianghan University,Wuhan ,China.In this algorithm 
of NFA to DFA conversion when we have the episilon case it 
not required to input the episilon It can directly convert a 
NFA to DFA. 
 
[5]. ‘NFA to DFA transformation for finite languages’ a paper 
contributed by Kai Salomaa & Sheng Yu has been published 
in the International Workshop on Implementing 
Automata.This paper has majorly focused on the upper 
bound of the number of states in DFA that is translated into a 
NFA. 
 
[6]. Galina Jirásková and Ivana Krajňáková together 
contributed to a paper named “NFA-to-DFA Trade-Off for 
Regular Operations” in the International Conference on 
Descriptional Complexity of Formal Systems.In this type of 
conversion the NFA is represented in the form of operands of 
a Regular Expression and then it is converted into the DFA. 
 
[7]. M Jing, W SHI, C YU contributed to a paper entitled 
“Subset:-An improved conversion Algorithm for NFA to DFA” 
in the American Journal of Engineering and Technology 
which stated the use of subset conversion algorithm as an 
efficient method for NFA to DFA conversion and thus is 
applicable to string matching. 
 
[8].“Deterministic vs. Non Deterministic Finite Automata in 
Automata Processing” is a paper compiled by FA Siddique, TJ 
Tracy II, N Brunelle. This paper performs an empirical study 
on the conversion of any optimized NFA to a minimized DFA. 
 
[9]. NFA to DFA Conversion of Subregular Language Families 
is a paper compiled by H Bordihn, M Holzer, M Kutrib.It 
provides another algorithm for the efficient conversion of 
any NFA to its optimum DFA. 

 
4. METHODOLOGY 
 
A.)Proposed System:- 
 
Our crucial goal for this project is to achieve an efficient 
algorithm for NFA to DFA conversion.And to implement it in 
the best possible way we have used data structures present 
in the C language so that it is as simple to convert a NFA to 
DFA programmatically as it is manually. Therefore this 
algorithm is easy to interpret for student who are beginners 
in Theory of Computation .In this system,initially we have 
declared structures for storing the NFA states and it’s related 
information.Later for accessing,traversing,adding,deleting 
the states we have used the concept of queue with linked list. 
 
B.)Flowchart:- 
 
NFA to DFA conversion in C is developed using the basic C 
concepts like structures,queues,linked lists,dynamic memory 

allocation,etc.The flow of the program is such that initially 
when we run the program we need to input the total number 
of states present in our NFA.An extremely important point 
over here is that the variables in the language are 
represented as 0 or 1.Eventually even if our NFA contains 
language comprising of {a,b} it will still be represented as 0 
or 1.Once we have inputted the total number of states ,then 
for every state we need to mention the total number of 
transitions from that state on a given input either 1 or 0.Also 
at the end of each state the program enquires if that 
particular state is a final state or not.After providing all the 
information of the NFA it generates the transition table of it’s 
corresponding  DFA.It also specifies the final state of 
DFA.The program then gets terminated successfully. 
 
Here is the detailed flowchart of the same. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
C.)Algorithm:- 
 
1. Start 
2. Input the total no. of states present in NFA 
3. For each state input the total no. of transitions. 
4. For each state input the transition occurred on  input 0 
5. For each state input the transition occurred on  input 1 
6. DFA transition table is generated along with the final 
state. 
7. Stop 
 

Start 

Input the total no. of states 

present in NFA 

For each state input the total no. 

of transitions. 

For each state input the transition 

occurred on  input 0 

For each state input the transition 

occurred on  input 1 

 
DFA transition table is generated 

Stop 
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5. RESULTS AND DISCUSSIONS 
 
For the purpose of converting a NFA to DFA there exists 
many different methods like bitmasking,subset 
conversion,bounded words,etc.Our aim through this paper is 
to study these existing methods and deliver a more efficient 
algorithm for the NFA to DFA conversion.NFA to DFA 
conversion in C using data structures is the most efficient 
algorithm as it functions the same way as we convert a NFA 
to DFA manually.On taking the transition table of NFA as 
input the transition table of DFA is successfully generated 
along with the mentioning of the final state.Following are the 
snapshots of the output. 
 
1. 
 

 
 
The given snapshot depicts the input provided such as the 
total number of states ,number of transitions ,transition 
states obtained on the given input ,checking if the state is a 
final state ,etc 
 
2. 
 

 
 
The given snapshot depicts the generated transition table of 
DFA .Here the state ‘Q0Q1Q2’ is the obtained final state. 
 
 

5. CONCLUSION 

The proposed system converts the given NFA to DFA based 
on the transition table of NFA it generates the transition 
table of DFA and thus the DFA is generated .This algorithm 
can be used in various areas where the NFA to DFA 
conversion is required. 

6. FUTURE SCOPE 

NFA is used in the making of regular expressions .DFA has a 
wide range of applications including Lexical Analyzers for 
parsers,  Elevators, thermostats, Train track switches, 
security properties, grep etc. With these tremendous 
applications NFA to DFA conversion of these models is 
required frequently. Hence NFA to DFA conversion in C is the 
most efficient and reliable algorithm.  
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