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Abstract—Nondeterministic Finite Automata (NFA) designed to
accept the string. The chain starts from the starting state then moves
from one state to another state. In case of the loop, it stays in the
same state. But finally it reaches the accepting states if NFA has the
proper design. Based on the single substring NFA can be classified
into three categories. Those are 1. NFA that starts with a substring 2.
NFA that contains a substring 3. NFA that ends with a substring.
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. INTRODUCTION

he designing of NFA based on the string. NFA has five

tuples as a component. Those are starting state, ending
state, the collection of states, transition functions and input
characters.

NFA has following properties.

No of starting state is exactly one.
No of ending state is normally one. In sometimes
it may be more than one state.

<> During the transition, if it is loop then it stays in
the same loop. Otherwise, it will move to another state.

X More transition at the same time is possible.

Maximum number of transition for an NFA is
represented by equation 1
M=ez_h,1
Where
M stands for Maximum number of transitions,
e stands for no of input,
z stands for number of states,

h has the fixed value 2.

Ex. 1. If the input are {e,z,h,i,I} i.e totally 5 input symbols
and no of states are {g0,91,92,g3} i.e totally 4 states then the
maximum number of possible transition will be 5 * 4 power 2
=5 * 16 = 80 transitions.

Ex. 2. If the input are {a,r,s,u} i.e totally 4 input symbols
and no of states are {q0,q1,92,93,94,95} i.e totally 6 states
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then the maximum number of possible transition will be 4 * 6
power 2 =4 * 36 = 144 transitions.

Il.RELATED WORK

Ezhilarasu et. al. [2014] classified NFA based on single
loop and its position into three types. Those are 1) NFA
accepting the string, which starts with particular substring.
(String = Substring followed by self-loop at the ending state).
2) NFA is receiving the string; that ends with particular string
(String = Self-loop at the starting state followed by the given
substring). 3) NFA accepting the string that starts with the
particular string and ends with the particular string (String =
given substringl followed by self-loop in the intermediate
state and substring2), as in [1].

Ezhilarasu et. al. [2014] classified NFA that contains dual
loops and its position into three categories. Those are 1) Loop
at the starting and ending state (String = Self-loop at the
starting state followed by given substring and self-loop at the
ending state). 2) Loop at the beginning and intermediate state
(String = Self-loop at the starting state followed by given
substringl and self-loop at the intermediate state followed by
substring2). 3) Loop at ending and intermediate state (String =
Substringl followed by Self loop at the intermediate state
followed by given substring2 and self-loop at the ending state
), asin [2].

Ezhilarasu et. al. [2014] classified NFA that contains more
than two loops and its position into three types. Namely 1)
Containing two or more substrings (String = Self-loop at
starting, intermediate(>=1) and ending state). 2) Starting with
a particular substring and containing two or more substrings
(String = Self-loop at intermediate(>=1) and ending state). 3)
Ending with a particular substring and containing two or more
substrings ( String = Self-loop at starting and intermediate
state(>=1)), as in [3].

‘ DFA ‘ ‘ NFA (BASED ON SINGLE SUBSTRING) ‘
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Fig. 1. Classification of NFA based on single substring
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I1. ABOUT NFA CLASSIFICATION

Based on, as in [1], [2], [3], [4]. [5], [6] the non-
deterministic finite automata classified. It categories single
substring into three categories, as shown in Fig. 1.
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The NFA that contains single substring classified as 1)
starts with a substring, 2) contains a substring 3) ends with a
substring.

A.Nfa That Starts With A Substring

This first type NFA has the loop, which is present at the
ending state. That means it can have a finite amount of input
characters (Substring) before the accepting state. In the final
state, it will stay in the same state, and it will process the
balance data in the accepting state itself, as shown in Fig. 2.
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Fig. 2. General form of NFA with a starting substring

NFA TYPES

GENERAL FORMAT: Substring + Self-loop at the ending
state

Ex. An NFA that accepts a string that starts with a Substring
"ezh" over {e,z,h, i,1}, as shown in Fig. 3.

Fig. 3. Starting condition NFA

B. Nfa That Contains A Substring

This second type NFA has the loop, which is present in the
starting and ending state. That means it can have the finite
amount of input characters (Substring) between starting and
the accepting state. In the last state, it will remain in the same
state, and it will process the remaining inputs in the accepting
state itself, as shown in Fig. 4.

,

Fig. 4. General form of NFA with a starting substring
GENERAL FORMAT: Self loop at the starting state +
Substring + Self-loop at ending state
Ex. An NFA that accepts a string that contains a Substring
"ezh" over {e,z,h, i,1}, as shown in Fig. 5.
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ezhil

Fig. 5. Containing condition NFA

C.Nfa That Ends With A Substring

This third type NFA has the loop, which is present in the
starting state. That means it can have the finite amount of
input characters (Substring) after starting state. Once it reaches
the accepting state, it will remain in the same state, as shown
in Fig. 6.
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Fig. 6. General form of NFA with a starting substring
GENERAL FORMAT: Self loop at the starting state +
Substring

EX. An NFA that accepts a string that ends with a Substring
"ezh" over {e,z,h, i,1}, as shown in Fig. 7.
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Fig. 7. Ending condition NFA

V.

Based on single substring NFA can be classified into three
categories. 1. NFA that starts with a substring (substring+self
loop at the end state) 2.NFA that contains a substring (self-
loop at the start state+ substring+self loop at the final state) 3.
NFA that ends with a substring (self-loop at the start state+
substring).

CONCLUSION
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