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From -NFA to DFA

We have shown:

Task: Given an -NFA , construct DFA such that .
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Regular language can be equivalently defined using any one of these 
models.
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Example: Prove that every finite language is regular.

Proof: Assume , construct a regex for :
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Regular Grammar

A grammar is a 4-tuple where:
- is a finite set of nonterminal symbols
- is a finite set of terminal symbols (alphabet) that is disjoint from 
- is a finite set of production rules. Each rule is of form , where

• ∗ ∗ (i.e., contains at least one nonterminal symbol)
• ∗

- is the starting symbol.

The grammar defines a language . Every can be 
produced by starting with and using the rules in to replace 
consecutive parts of the string until it contains only terminal symbols.
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A regular grammar is a grammar where every rule in 
is one of the following (here , ):
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Regular Grammar

Theorem. A language is regular if and only if it can be produced by a 
regular grammar.

Here we use NFAs to characterize regular languages:
- For every NFA , construct a regular grammar with ;
- For every regular grammar , construct an NFA with .
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From NFA to Regular Grammar

Given NFA , define where:

- For every possible transition , contains a rule 
- For every , also contains a rule 

The production of corresponds exactly to the accepting path 
of .
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From Regular Grammar to NFA

Given regular grammar , we first remove the rules of 
form by replacing them with , .

Now construct NFA where:



Equivalent Definitions of Regular Languages

What we have proved:

Regular language can be equivalently defined using any one of these 
models.

DFA Regex

-NFANFA

Regular grammar


