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DFA vs NFA

Claim: Every NFA has an equivalent DFA.

Proof Approach:
 How did we keep track of our location in a DFA?
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DFA vs NFA

Claim: Every NFA has an equivalent DFA.

Proof Approach:
 How did we keep track of our location in an NFA?
  Set of all states we could possibly be in.
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DFA vs NFA

Claim: Every NFA has an equivalent DFA.

Proof Approach:
 How did we keep track of our location in an NFA?
  Set of all states we could possibly be in.

 What is the set of all possible locations?
  Power set of states! (set of all subsets)
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NFA DFA

DFA states = Power set of NFA states.
Start state = NFA’s start state.
Accept states = Any state that includes accept state from NFA.
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Where should transition out of {S1} with character 0 go?
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Rule? For each DFA state 𝑅 and 𝑒 ∈ Σ, 
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DFA will be in state that corresponds to all possible NFA states. If 
NFA ends on accept state, corresponding DFA state will accept too.
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Equivalent?
 Suppose 𝑤 accepted by DFA. At each step of its processing, 
DFA will be in state that corresponds to all possible NFA states. If 
DFA ends on accept state, it includes an NFA accept state.

Anything that can be 
done with NFAs can be 

done with DFAs!



Definitions

A language is called a regular language  if some DFA or 
NFA recognizes it.

How do you prove a language is regular?
 Make a DFA or NFA that recognizes it.


