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Reminders

• 121.5 at 4:30: Ben Edelman on Probably Approximately Correct learning
• Section 4 cycle begins today
• Problem set 2 due tonight (midnight ET)
• Problem set 3 out tonight
• Midterm on 2020-10-13 (1.5 weeks), covering material through today
-



Today:

• Recap of DFA-regexp equivalence
• Break 1: convert a regular expression to a DFA
• Limits of DFA

• All functions computed by DFAs take O(n) time.
• Some functions are not computed by any DFA.

• Break 2: Regular or not?
• Summary of nonregularity: the “Pumping Lemma”



Equivalence of DFAs and regular expressions
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Example: (0|1)*1 -> NFA -> DFA
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Exercise Break 1:

2) Find a DFA for (0(0|1)*1)|(1(0|1)*0)

Ood
'

→o
0%20

⑧a '



T
Linear in input size,
regardless of size of DEA



A non-regular language: 

Theorem: There‘s no DFA or regular expression that accepts exactly 
  .

Proof 1: 
Suppose, for contradiction, that there is such a DFA, say with states…
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A non-regular language: 

Theorem: There‘s no DFA or regular expression that accepts exactly  

.

Proof 2: 
Suppose, for contradiction, that there is such a regexp, say with characters…

matches EY bits matches bits
- -



Proof 2 (that { 0403 isn't regular) :
suppose for contradiction that Fregexp,
with q

characters matching { 0^10*3
.
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Exercise Break 2:

For each of the following sets of strings, either describe a DFA or regular 
expression for it or prove that none exists.

1) Strings with the same number of 0s and 1s
2) Strings with the same number of 01s and 10s
3) Strings with at least 4 1s
4) Strings with at least ¼ 1s



Strings with the same number of 0s and 1s
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Strings with the same number of 01s and 10s
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Strings with at least 4 1s
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Strings with at least ¼ 1s



Pumping Lemma

Proof:
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T O

←
Tx Os or y Os

--

--

-



“Is that so? Then what is the number whose 
existence is guaranteed by the pumping lemma?”



Next lecture:

• Turing Machines
• Like DFAs, can read and write, and can move right and left over input.
• As powerful as any programming language.


