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ABSTRACT

Being a faculty of Theory of computation it had been ob-
served by me that students face difficulty while designing
different DFA. It is always being an issue for the students to
understand. This paper present an easy way of learning and
designing a Deterministic finite automata that accept strings
over input symbol {a, b} having atleast x number of a & y
number of b. Objective of the research is to make the method
of teaching learning easier , simpler and understandable for
students . In this paper we develop an algorithm to design
finite automata that accepts strings of input {a, b} having
atleast x number of a & y number of b .
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1. INTRODUCTION

Objective of this paper is to give an easy way of learning and
designing finite automata that accept strings over input sym-
bol {a,b} having atleast x number of a & y number of b . In
the implementation phase several example of different string
are discussed under section V Implementation moreover we
had simulated the results and verified it using JFLAP an open
source tool [6] .

2. MYTHOLOGY

Automata theory is a branch of theoretical computer science,
DFA is known as Deterministic Finite Automata. A finite
state machine accepts or rejects finite strings of symbols and
gives a unique computation for each input string [7]. McCul-
loch and Pitts were among the first researchers to introduce a
concept similar to finite automaton in 1943.[5]

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[7]. For example, a DFA can model software that decides
whether or not online user-input such as email addresses are
valid.

Finite Automata (M) is defined as a set of five tuples (Q, Y, 6,
Jos F)

Where
Q= a finite, non-empty set of states

>'= a finite, non-empty set of inputs
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3 is the state-transition function:

8:QX3—Q

Qo is the initial state

F is the set of final states, a subset of Q.

d can be represents using either of three approach given below

e  Transition Graph.
e  Transition Function.

e  Transition Table.

We had used the transition Graph as the approach to represent
8. A transition diagram is a special kind of directed labeled
graph: the vertices are labeled by the states Q; there is an ar-
row labeled from the vertex labeled q € Q to the vertex labeled
g € Q on some > .The input ) causes the acceptor change
from state q € Q to q € Q. The initial state and final states are
distinguished as we mark the initial state by an inward-
pointing arrow, the final states by double circles.[4][1][2][3]

In transition graph final state is represented by double circle
and initial state by a initial arrow where as other states are
represented are represented by circle. A edge in transition
graph is generally drawn by an arrow from one state to anoth-
er labeled by a input symbol.

3. ALGORITHM TO DRAW TG

Number of a in input string = x

Number of b in input string =y

Finite Automata M=(Q, Y, 8, do, F)

Where

Q= {011,912,013,. ... 921,022 . ... qij} i=x+1 and j=y+1
>={ab}

3:QXY —Q{Represented by Transition Graph }

0o = g;; when i=j and i=j=1. i.e. gy,

F=q;; when i=x+1 and j=y+1.

e Let Q be the set of states in finite automata such
that Q={011,012,013,- ---Q21,022, - - - .- qij}
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Where i =1 to x+1
j=1ltoy+l
Input Symbol Y'={a,b}
g1 IS the initial state.

Design a directed transition graph having (x+1)*(y+1)
states.

Label each node as 011,912,413, - --q21,0225- - - - - qij

Where i = 1to x+1; j= 1 to y+1; X=n, & y=n,

FOR i=1tox
do
FOR j=1toy
do

if i=j=1 then g; e Q, (Initial State)
else there exist a edge E such that 8(q;;,a)—qij+1
done inner loop

done outer loop

FORi=1tox
do
FOR j=1toy
do

if i=j=1 then g;;& Qo (Initial State)
else there exist a edge E such that 8(qji,b)—qjs1,i

if i=x+1 and j=y+1 then g is the final state
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e done inner loop

e done outer loop

e FOR j=1toy+1

e do

o there exist a edge E such that 8(qix+1,8)— Qix+1
e done

e FOR j=1tox+1

e do

e there exist a edge E such that 8(qy+1i,0)— Qyu1i
® done

o DFA “M” will accept all string with equal no of “a” &
“b” if all the input is consumed and halting state is the
final state.

4. IMPLEMENTATION

Design a DFA that accept Strings over Input Symbol a, b
having atleast three a’s & three b.

Let the resultant DFA is M= (Q, ¥, 8, 4o, F)

Q = {011, G12, U13, O1a, U21, G2z, U3, G4, O31, Gs2, U3z, O, G,
042, Oaz, Cas}

> ={ab}

d is given by transaction graph in Figure 1
do = { dui}

F ={Qu}

Figure 1 DFA that accepts a string having atleast 3 a's and 3 b's
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Design a DFA that accept Strings Over Input Symbol a, b
having atleast two a’s &atleast one b.

Let the resultant DFA is M= (Q, Y, 8, do, F)
Q = {011, G2, G13 021, U2z, U23}

Y ={a b}

§ is given by transaction graph in Figure 2
Ao ={du}

F ={az}

Figure 2 DFA that accepts a string having atleast 2 a's and
1b's

Design a DFA that accept Strings over Input Symbol a, b
having atleast one a & two b.

Let the resultant DFA is M= (Q, Y., 3, qo, F)
Q = {011, Y12, U1, G2z, Gaz, Ao}
> ={ab}

§ is given by transaction graph in Figure 3
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do = { dus}
F ={az}

Figure 3 DFA that accepts a string having atleast 1 a's and
2b's.

5. RESULT

The simulation results presented in this section were run with
Java Formal Languages and Automata (jFLAP)[22]. Various
DFA design were implemented under section IV based on the
purposed algorithm mentioned under section Ill. These im-
plementations were simulated and the results are verified us-
ing jJFLAP open source tool whose snapshot are mentioned
below under Figure No. 4,5,6.
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Table Text Size

Input [ Result
aabaababb Accept
abbababaaa Accept
bbabababaa Accept
bababbabab Accept
aabababa Accept
abababaaab Accept
abababa Accept
babbbabb Reject
ababaa Reject
bababababab Accept

| ‘ Load Inputs | Run Inputs | Clear | Enter Lambda ‘ViewTrace

Figure 4 Multiple string test result for atleast 3a's and 3 b's.
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Table Text Size

Input

Result

abbbbaba
abbb

baa
babababab
babababaaaa
aabbababab
bbbbbbbb
aaaaaaa
ababaaa

Accept
Reject
Accept
Accept
Accept
Accept
Reject
Reject
Accept

1]
‘ Load Inputs } Run Inputs ” Clear H Enter Lambda | View Trace

Figure 5 Multiple string test result for atleast 2a's and 1 b's.

Table Text Size

—

Input

I

Result

abbbbaba
abbb

baa
babababab
babababaaaa
aabbababab
bbbbbbbb
aaaaaaa
ababaaa

Accept
Accept
Reject
Accept
Accept
Accept
Reject
Reject
Accept

‘ Load Inputs

Run Inputs ” Clear H Enter Lambda | View Trace

Figure 6 Multiple string test result for atleast 1a'sand 2 b's.
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® This is not an NFA!

Figure 9 Test for existence of NFA in DFA that accept
Strings over Input Symbol a, b having atleast 1 a & 2 b.

Figure 8 Test for existence of NFA in DFA that accept
Strings over Input Symbol a, b having atleast2 a & 1 b.
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6. CONCLUSION

Examples based on the purposed algorithm is being verified
using JFLAP in figure no 1,2,3 and test of acceptabili-
ty/rejection of the string is done which is shown in figure no
4,5,6. Moreover test for existence of NFA is done which is
shown in figure 7,8,9. The purposed method will help in easy
and accurate design of a transition graph of finite automata
that accept strings over input symbol a, b having atleast x
number of a & y number of b.
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