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Finite automaton is a useful model for

1. Software for designing and checking the behavior of digital circuits (hardware design).

2. The "lexical analyzer" of a typical compiler, that is, the compiler component that breaks the
input text into logical units, such as identifiers, keywords, and punctuation (compilers).

3. Software for scanning large bodies of text, such as collections of Web pages, to find occurrences
of words, phrases, or other patterns (text processing).

| have explained Finite Automata in class. The students have understood the concept of FA and
now the students are able to present the concept on applications and limitations of finite automata,
where students can confidently express their thoughts in front of several students.

References:

1. https://www.geeksforgeeks.org/applications-of-various-automata/
2. https://www.youtube.com/watch?v=Bp8f88Q0Om9c
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Applications and Limitations of Finite Automata:

Applications of Finite Automata:

1. Finite Automata (FA) —

For the designing of lexical analysis of a compiler.

For recognizing the pattern using regular expressions.

For the designing of the combination and sequential circuits using Mealy and Moore
Machines.

Used in text editors.

For the implementation of spell checkers.

Can be used as a model for learning and decision making.

Can parse text to extract information and structure data.

2. Push Down Automata (PDA) —

For designing the parsing phase of a compiler (Syntax Analysis).

For implementation of stack applications.

For evaluating the arithmetic expressions.

For solving the Tower of Hanoi Problem.

Can be used in software engineering, to verify and validate the correctness of
software models.

Can be used in network protocols, to parse and validate incoming messages and to
enforce specific message formats.

Can be used in cryptography, to implement secure algorithms for encryption and
decryption.

Used in string matching and pattern recognition, to search for specific patterns in
input strings.

Used in XML parsing.

Used in natural language processing applications like parsing sentences, recognizing
parts of speech, and generating syntax trees.

Used in automatic theorem proving and formal verification.

Used in formal verification of hardware and software systems.

3. Linear Bounded Automata (LBA) -

For implementation of genetic programming.

For constructing syntactic parse trees for semantic analysis of the compiler.
For recognition of context-sensitive languages.

Used in game theory to model and analyze interactions between agents.

4. Turing Machine (TM) -

For solving any recursively enumerable problem.

For understanding complexity theory.

For implementation of neural networks.

For implementation of Robotics Applications.

For implementation of artificial intelligence.

Used as a theoretical model to analyze the time and space complexity of algorithms.
Used in computational biology to model and analyze biological systems.

Used in artificial intelligence as a model for learning and decision making.

Used to study the relationship between classical computing and quantum computing.
Used in digital circuit design to model and verify the behavior of digital circuits.
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e Used in human-computer interaction to model and analyze the interaction between
humans and computers.

Limitations of Finite Automata

The defining characteristic of FA is that they have only a finite number of states. Hence, a finite
automata can only "count™ (that is, maintain a counter, where different states correspond to
different values of the counter) a finite number of input scenarios.

There is no finite automaton that recognizes these strings:

o The set of binary strings consisting of an equal number of 1's and 0's
e The set of strings over '(" and ")’ that have "balanced" parentheses

The 'pumping lemma’ can be used to prove that no such FA exists for these examples.

Applications and Limitations of Finite Automata using Seminar:

The seminar method of explaining the topic of applications and limitations of finite automata
creates a chance for students can confidently express their thoughts in front of several students so
that students can improve the communication skills and can reduce the stage fear.




