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Today's learning goals Sipser Ch 1.1–1.4

•Equivalence of DFA, NFA, RegEx
•Are there non-regular languages?
•Pumping Lemma for Regular Languages
• Identify some nonregular sets



"Regular = regular" Sipser Theorem 1.54 p. 66

Theorem: A language is regular if and only if some 
regular expression describes it.

Lemma 1.55: If a language is described by a regular 
expression, then it is regular.

Lemma 1.60: If a language is regular, then it is 
described by some regular expression



L(R) to NFA (to DFA) Lemma 1.55, page 67

• Idea: basic regular expressions are easy to 
implement as DFA, for inductive step of definition, 
use closure under regular operations.

•E.g.: build NFA recognizing the language described 
by 
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DFA to regular expression Lemma 1.60, page 69

• Idea: use intermediate model GNFA whose labels 
are regular expressions

•E.g.: build regular expression describing language 
recognized by

 



All roads lead to … regular sets?
Are there any languages over {0,1} that are not regular?

A. Yes: a language that is recognized by an NFA but not any DFA.

B. Yes: there is some infinite language of strings over {0,1} that is not 
described by any regular expression.

C. No: all languages over {0,1} are regular because that's what it means 
to be a language.

D. No: for each set of strings over {0,1}, some DFA recognizes that set.

E. I don't know.



Proving nonregularity
How can we prove that a set is non-regular?
A. Try to design a DFA that recognizes it and, if the 

first few attempts don't work, conclude there is 
none that does.

B. Prove that it's a strict subset of some regular set.
C. Prove that it's the union of two regular sets.
D. Prove that its complement is not regular.
E. I don't know.



Counting

•Fact: the set of real numbers is uncountable
•Fact: the set of subsets of {0,1}* is uncountable.

•Fact: there are countably many DFA with Σ={0,1}
•Fact: there are countably many regular languages 
over {0,1}
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Where we stand
•There exist non-regular sets.

• If we know that some sets are not regular, we can 
conclude others are also not regular judiciously 
reasoning using closure properties of class of 
regular languages.

•No example of a specific regular set ... yet.



For next time

Review session tonight 8pm-10pm PETER 108

Exam 1: Friday!
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