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Abstract— Theory of Computation is a mathematical based subject. We observed that many computer science learnersface
difficulty in designing Deterministic Finite Automat (DFA) in Theory of Computation. It is always being an issue for the
learners to understand the examples because, if an example has been changed then the step are also changes. JFLAP (Java
Formal Languages and Automata Package) is a software tool used for designing finite automata, pushdown automata, and
Turing machines. We can design any kind of DFA in JFLAP by manually. Drawing a DFA manually is a time consuming
process and it also cannot handle the validations for acceptance or rejection of strings. It does not represent the transition
table and definition of DFA, which is helpful for understanding the design of DFA. In this paper we are implementing the
DFA, which include design of transition graph, transition table and definition of DFA using tuples. We have constructed a
DFA with different conditions for starting and ending of string.
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I. INTRODUCTION

The learners face difficulty in designing the DFA in
Theory of Computation. Theory of Computation is a
mathematical based subject. In mathematics, if the
example has been changed then the steps remains as
it is. But in Theory of Computation, if the example
has been changed then the steps are also changes.
Example changes then logic are also changes.

To handle this difficulty in designing of DFA,
researcher uses JFLAP tool[10,11]. But in JFLAP
tool designing is done manually. It is difficult to
design a DFA as well as it does not handle validation
of input alphabets and strings. In JFLAP it is not
possible to draw a transition table which is helpful for
better understanding for learners. The researcher uses
JFLAP tools for demonstration of acceptance or
rejection of a particular example with few
strings[1,2].So it is difficult for learners and it will
not give the clear idea about the DFA.

The objective of this paper is to give an easy way of
learning and designing finite automata that accept a
DFA which having different conditions for starting
and ending of the string. Here in the implementation
phase, examples of different strings are discussed also
gives the acceptance or rejection of particular string.
This is implemented by using java applet [12, 13].

Il. METHODOLOGY

Automata theory is a branch of theoretical computer
science. It includes Finite Automata (FA), Push
Down Automata (PDA), and Turing Machine(TM).

FA is a mathematical model which represents the
process done inside the machine. FA includes DFA,
NFA and FA with output. A DFA is used to check
whether the string will accept or reject. A DFA string
reading start from starting state and it reaches to final

state after reading last input symbol then string is
accepted otherwise string is rejected.
A DFA is defined as an abstract mathematical model.
Due to the deterministic nature, a DFA is
implementable in hardware and software for solving
various problems such as string matching, design
digital circuit, in communication protocols like
Simple Mail Transfer Protocol (SMTP) and lexical
analyzer of compiler phase [7-9].
Finite Automata (M) is denoted by five tuples i.e.

M= (Q1 Z’ %, Yo, F)

Where

Q= a finite set of states

> = a finite set of input symbols

6= is the state-transition function: §: QxY, - Q

o= is the initial state i.e.q0 € Q

F = is the set of final states i.e. F is subset of Q.
DFA is represented by using transition graph. The
vertexes are labeled by qo, Q1,...,q.. Before going
towards the design of DFA, we have a need to
understand some basic concepts of DFA. These Basic
concepts are given in the following Table 1.

Tablel: Basic Concepts used for designing of a DFA

Name

[ Sr.Ne. Description

Start State
1 or Initial
State

dp. is a inirial or starting state. A
DFA has only one starting state.

g1 is a intermediate state. DFA
has any number of (Zero or more
than zero) intermediate states.

Intermediate
State

gy is a final state. DFA has one or

e Dol more final states.

ajols]

Arrow 15 wused to indicate
transition between any two states
with input symbol. Here q; and qa
are two states and ‘a° is the input
symbol.

o

Loop indicates any number of
transitions.

Q1 is exception state. All input
symbols of exception state have
transitions to itself to exception
state. If more than one input
symbols then these symbols are
separated by comma ().

Exception
State or
Rejection
State

&
-3

030X
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We are represented 4 from transition graph.
If w is strings, qo is initial state and g, is final state
then

S (o W) ———r> d=
Transaction rule for DFA: “Each and every input

symbol has only one transition from each and every
state” [3-6].

111. ALGORITHM TO DRAW TRANSITION
GRAPH

The automatic implementation of DFA by using

following algorithm:

Stepl: Start

Step2: Accept the input alphabets, start and end
condition from user.

Step3: Validate the entered input alphabets, the

start and end condition.

Step4: Find out the minimum string using start

and end condition.

Step5: Draw a TG for minimum string with applying
DFA rule.

Step6: Construct a transition table for above TG.

Step7: Represent M using TG and transition table.

Step8: Check the acceptance or rejection of given

strings using M.

Step9: Stop

IV. IMPLEMENTATION

The designing of DFA is done by above algorithm.
These steps are as follows:

Step-1: Enter the valid input alphabets: The input
alphabets can include only the collection of
characters or numbers. It cannot accept combinations
of both characters and numbers, it does not accept the
special characters and symbols.

Enter the valid start and/or end condition: We can
accept at least one condition for both start and end for
generation of DFA. The valid start and end condition
is every character or number from the input
alphabets. It is shown in following figure Fig.1.

[&] Applet Viewer. DemaDFAclass
Applet
Auto Generafion of DFA

Enter the Input Alphabets: |13
Enter the start condition:
Ending with condition:

The Minimum Sting:
Minimum Sfring Draw DFA

Message

® Enter Alphabets or Digits only

Fig.1. Validation of string for input alphabets

Volume-3, Issue-3, Mar.-2016

Step 2: After entering valid string for input alphabets
and checking validation for start and end condition,
we have need to find minimum string for drawing a
DFA. In Fig.2.we have found the minimum string.

@J Applet Viewer. DemoDFA.class
Applet
Auto Generation of DFA

Enter the Input Alphabets: Iade

Enter the start condition: Iﬂb

Endingwith condiion: ~ [¢

The Minimum Sting: Iahc

Winimum Sting | Draw DFA

Fig.2. Finding a minimum string

Step 3: We applies rules of DFA for drawing
complete DFA as well as representing transition table
and definition. It is shown in following Fig.3.

@ Applet Viewer. DemoDFA class
Applet

Auto Generation of DFA
Enterthe Input Alphabets: {30C Enter the String for Checking
Enterthe startcondition: (30 Check Status

Ending with condition: ~ |©

The Minimum Sfing abe

Minimum 8tring Dv:aw[:)F:A
¥={a,b,c} ab @

W=({q0,01,02,63,04}.{a.b,c},5,0,43), where
Transition Table:§5:QX3->Q

Fig.3. Complete DFA for string start with ab and end with ¢

Step 4: After drawing a complete DFA, we can draw
a transition table and represent the definition, Here
we check the acceptance or rejections of Strings. The
following Fig.4. Shows the acceptance of string and
Fig.5. Shows rejection of a string for DFA start with
ab and end with c.
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| 4] Applet Viewer, DemoDFA.class
Applet
Auto Generation of DFA

Enter the Input Alphabets: (abc Enter the String for Checking abehe

Enter the start condifion: (30

o ek Siaus

Ending with condiion: ~ [¢ The Enterd String is Accepted

The Minimum Sting b

Minimum String Draw DFA

»=abc} ab ¢

W=({q0,01,62,93,q4},{a,b,c},5,00,q3),where
Transition Table:5:QXx->Q

awsla b«

@0 | a @ o
q | @ o
Q@ | 4@ @ ¢
¢ | @ @ @
¢ | @ o

Fig.4. The acceptance of string abcbc

V. RESULT

] Applet Viewer: DemoDFA.class
Applet
Auto Generation of DFA

Enter the Input Alphabets: [abc Enterthe String for Checking abch
Enter the start condition:  |ab
Ending with condition: c The Enterd String is Rejected

The Minimum Sting: abc

Winimum String DrawDFA

3={ab,c} ap ¢

L. CleckSaus

WM=({q0,q1,92,93,q4},{a,b,c},5,90,q3),where
Transition Table:5:QX>->Q

Fig.4. The acceptance of string abcb

The result of this algorithm as compared to the JFLAP tools result are given in following tablesTable 2.

Table2: The result of algorithm compare with JFLAP tools result

k5
Fepresen tation
SrlNe. Characteristic
JFLAF Ante Generation of DFA
Walidation iz handalad in auto generation of
DFA.
Walidation iz not handaled in JFLAP
tool. =
" ety Sriien o TP K
3 Validation for input e |
Ermbol
. o) =
i —
It finds mimimem strine.
At Genetathon of DFA
WP e el SO TATE s
Finding Minimpm Swch farility is not providad in TFLAP. Krvies ow siart conamen  [a
= String iy e R =
Free bbrs oma e Tl =k
brerraim g | [ ol |
3 Daweing TG TiF iz dewing manuslly. TiF iz dewmine aubomatically.
a Daweing Tranzition Diaweing transition tabla faciliti= i= not Transitiom tabla is in arto ration
Tabla provided in TFLAP. of DF AL
= - Defination can mot ba reprasanted in D=fination iz represanted sute generation of
= Ectmtinn TFLAD. DEA.
SINinE A0CSpTaTS OF 2 : - :
(1] Rajocts It has complicated proosss. It iz wery sazy prooass.
O

Auto Generation of DFA With Starting and Ending Constraints

37



International Journal of Advances in Electronics and Computer Science, ISSN: 2393-2835

CONCLUSIONS

Result of this implementation is compared with the
JFLAP tool. Results were revels that Performance of
auto generation of DFA implementation gives the
better performancethan JFLAP tool. Design of DFA
automatically handles all types of validations and
follows the rules of DFA. Design of DFA is done
using transition graph, transition table and definition
of DFA which is helpful tofor better understanding.
Also it gives the acceptance or rejections of the user
entered strings according to DFA.
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