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Recognizing Languages

• regular expressions provide a way to mechanically 
generate languages

• how to mechanically recognize languages?

• this would be useful for implementing pattern-matching, 
identifying and compiling legal programs, … 
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Recognizing Languages

• the states act as a memory for what has been matched so far 
in the string

• the transitions capture what can come next
• the accepting states indicate when the match is complete
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Recognizing Languages

δ*(q,w) = 
state after 
consuming 
w, starting 
from state q

δ*(q,ε) = q
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Specifying DFAs

• transition table
– states p, q, r
– inputs 0, 1

• formal 
definition

• transition diagram
– incoming arrow denotes 

the start state (p)
– double circles denote 

accepting states (r)
L(M) = { x ∈ {0,1}* | n1(x) ≥ 2 }

L(M) = L(0*10*1(0|1)*)
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Shortcuts

• q4 is a garbage or trap state – a non-accepting state which is 
not possible to escape
– reflects having encountered something that disqualifies the string 

from being in the language

• such states are commonly omitted from the                 
transition diagram
– this is no longer a complete DFA!  (but it is                             

understood how to turn it into a complete DFA)

L(M) = L((aa|bbb)*)
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