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Abstract - Regular expression is a sequence of 
characters(strings) which is also called as language that is 
accepted by a finite automata. Regular Expression consists of 
characters which are useful for defining filter. Practical 
applications of regular expressions are it is used in pattern 
matching for text editors, compiler design, etc. Expression in 
regular expression corresponds to a language and are well 
defined. Deterministic finite automata or the (DFA) are finite 
set of states and transitions that decides whether to  accepts or 
rejects set of characters mainly called as strings or languages. 
Applications of DFA are it is included in protocol analysis, text 
parsing vending machine, video game character behaving, 
security analysis, NLP, speech recognition, elevators etc. DFA 
represents any system’s which require an internal definition 
state. DFA represents a maching that accepts the specific RE. 
In DFA, after a particular input is provided to first state, it will 
pass on to one state only. To conver regular expression to DFA 
methods like transitive closure, state elimination and 
brzozowski algebraic method using arden’s theorem are 
introduced. DFA is represented by digraphs called state 
diagram 

Key Words - Theory of Computation, Deterministic 
Finite Automata, String passing 

1. INTRODUCTION  

Regular expression is a shortened way of representing a 
language, which is a condition or filter to be accepted by 
Deterministic finite Automata. In order to speed up the 
process of converting regular expressions to finite state 
machines and vice versa, various options should be explored. 
Thus, we have tried to facilitate the assignment of Re-to-DFA 
conversion by enabling a step-by-step conversion from RE to 
DFA. In this review, various approaches to converting 
deterministic finite automata into regular expressions are 
briefly compared. The most common and least burdensome 
to the environment is the earth elimination method. Our 
interactions with generation are simple: In most cases, the 
scanners produced are the right size. The larger RE length 
allows a smaller scanner to be specified, which is useful for 
symbolic operations such as inductive statistics types and 
pattern machines. 

2.     LITERATURE REVIEW 

[1]The editorial “Visual Designing and Debugging of 
Deterministic FiniteState Machines” in FSM This article 
shows how the DFA visualisation tool was created to create a 

trustworthy DFA. The user can also create the state 
transitions while the execution is taking place using the 
visualisation tool. Users can edit the states of their finite state 
machines (FSMs), which can then be rendered as executable 
code. Additionally, it states that the state-based machine 
visualisation component of the software is exclusive to code 
generation. It suggested a method to visualise machine 
verification and debugging for formal machines in accordance 
with design.  

[2] A Review Paper on String Identification Using Finite 
Automata It demonstrates how the finite automata model 
keeps track of the user-supplied input strings for transition 
stages. It determines whether the user-provided input strings 
contain letters, numbers, or valid symbols. Computation is 
the process of receiving information and carrying out 
operations in accordance with a set of rules. This system uses 
lexical analysis technologies to reduce errors and increase 
performance levels for completing activities. 

[3] On Implementing Deterministic Finite Automata in 
Parallel A system known as the deterministic finite automat is 
utilised to solve numerous procedures and jobs in the field of 
computer technology. DFA is compatible with two different 
parallel computer architectures. This work presents the 
computer-based parallel simulation of the general DFA, 
which employs automata. 

[4] On Implementing Deterministic Finite Automata in 
Parallel A system known as the deterministic finite automat is 
utilised to solve numerous procedures and jobs in the field of 
computer technology. DFA is compatible with two different 
parallel computer architectures. This work presents the 
computer-based parallel simulation of the general DFA, 
which employs automata.  

[5] . 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  

[6]In this paper,concepts of bounded words on an alphabet 
A,languages and monoid morphism are introduced.  

[7] A work in CSESpring18 that uses the Gallier's technique 
for NFA to DFA conversion was coauthored by Ghafoor[3]. It 
makes use of the different C++ data structures, including 
vectors, parser classes, etc. The DFA tuple, which is actually 
represented as strings, is the output that is ultimately 
produced. 
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[8]To test the system Dynamic system through automata 
learning it presented a dynamic testing method.. It generate 
and  analyze the pages generated by the application to 
execute test by creating a web application. It also presents a 
case study that establishes dynamic testing procedure work. 

 [9]This paper introduced model od Finite state automata to 
monitor whether the words are included in the text are 
sensitive or not in paper names as “Application research of 
Finite Automata in Distance Education”. The method 
described the existence of large numbers of keywords in the  
text string which is well suited for the application and this 
method is further used to improve the system efficiency. For 
ignoring mistakes in strings or in word error recognitions 
exist  in this method which is used to reduce the error rate 
and improve the performance of the system.   

[2] addressed challenges to compile large set of patterns it 
may be in different data structure. It helps runtime to match 
input string to appropriate patterns effectively. Some time 
input string matches more than one pattern. This is main 
challenge in efficient classification of strings. To tackle with 
above problem sequential approach can be used but main 
problem with this approach is it will take more time as 
pattern increases. This paper also suggested the refinements 
so that decision tree compilation algorithm will be time 
effective. Sailesh Kumar et al. 

3.  METHODOLOGY 

For every language there is atleast one regular expression 
and multiple DFA’s that represent the language. The 
algorithm below shows conversion of Regular Expression to 
Deterministic Finite Automata(DFA). It initially converts RE 
to NFA that is non deterministic finite automata and then to 
equivalent DFA. In this process of conversion every possible 
case is considered 

• NFA for two-state transition which signifies a language 
makes a empty string 

 

• NFA comprised for α transition to represent literal 
characters. 

 

 

• Union of two languages forms from the NFA used to 
represent languages.By α transition initial state is linked to 
the R nd S, and the final state is connected to the Final states 
of R and S by  ε-transitions. 

 

 

 a | b 

 

 Concatenation of two lnguages results into the NFA 
of language, which have the linking of transition 
final state R to initial state S. 

 ab 

 

  
 An NFA with Kleen star language is the  ε-

conversion from its initial state to the initial state of 
R, a ε-transition from its final state to the accepting 
state of R, and ε-transitions between its initial and 
accepting states.  

 a* 

 

 Here each can be a valid DFA so it can be 
endangered towards the NFA to DFA algorithm. 
Equivalent DFA for the previously developed NFA 
shown below.  

  ε 
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 a 
 

 

 
 b 

 

 
 

  a|b 
 

 
 

 ab 

 
 a* 

 
3.3 Algorithm 

• Step 1 – Convert RE to NFA using standard methods such 
as Thompsons algorithm. 

• Step 2 – Now convert NFA to DFA using standard algorithms 
that  is a  subset construction in which every one state have 
one subset of states of the NFA  

 

 

 

 

 

 

 

 

3.4 Flowchart 

 

4. RESULTS AND DISCUSSIONS 

Various techniques such as transitive closure, Brzozowski 
algebra, and state elimination have been invented to convert 
deterministic finite automata to regular expressions. 
However, these techniques are efficient work giving minimal 
regular expressions. Our main motive is to find the minimal 
RE corresponding to a given DFA. The most commonly used 
and efficient approach to convert DFA to RE is state removal 
approach. This article explores and equates different 
techniques used to transform regular expressions into 
deterministic finite automata. 

4.1 Results 

 

Fig.1 Input screen for conversion 
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In the given snapshot, there is the input screen where we 
accept the Regular expression from the user to convert it 
into the Deterministic Finite Aotomata (DFA) 

4.2 LIMITATIONS 

 Limited algorithms are implemented. 

 RE gives the NFA Table states but not the proper 
NFA diagram. 

4.3 CONCLUSION 

This study gives readers an understanding of the many 
methods used to translate Regular Expressions into 
deterministic finite automata. There are comparisons made 
between several methods for converting RE to DFA. 
Research in this project shows that the procedure for 
converting regular expressions to DFAs and vice versa is well 
understood and easy to implement. Coding the parser for the 
regular expression took the most time in the project. Due to 
the fact that regular expressions create regular languages 
but are not themselves regular, they require context-free 
grammars to be defined. 

4.4 FUTURE SCOPE 

 In future we can upgrade this project by making it 
more user friendly and adding graphics interface. 

 As this project gives output after compiling the 
whole result,In the future,we can calculate the 
output of NFA also. 

 we can add DFA to RE 
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