
Modeling Computation
Introduction to Formal Languages and Automata

Regular Expressions



Regular Expressions

• Formal _________________ of finite automata.

• Any __________ that is __________ by a _________________ can be 

described by a ____________________.

• Such ___________ are called _________________.

• NFAs and DFAs accept _________________.



Operations on Languages

•

•

•

•

•

•



Concatenation



Kleene Star



Theorem: If languages L and M are accepted by finite automata, then so are:

•

•

•

•

•

•



Proof (by construction)

Suppose L, M are accepted by automata A,B.

A:

B:



Union



Concatenation



Kleene Star



Complement

Intersection

Difference



A regular expression is a ________ over the alphabet ______________.

Recursive definition:

Basis Step:

Recursive Step:



𝐿 𝛼 is the language represented by regular expression 𝛼.

𝐿 ∅ = 𝐿 𝜖 =

𝐿 𝑎 =

If 𝛼, 𝛽 are regular expressions, then

𝐿 𝛼 ∪ 𝛽 =

𝐿 𝛼𝛽 =

𝐿 𝛼∗ =



Exercise: What language is represented by


