
CSC236H1F Tutorial Solutions for Week 11 Fall 2015

Give a RE (regexp) and an NFA for each language below.

1. L1 = {s ∈ {0, 1}∗ : s contains at least 2 characters and s’s second character is a 1}

Ans:

RE:

(0 + 1)1(0 + 1)∗

NFA:

q0start q1 q2
0, 1 1

0, 1

2. L2 = {s ∈ {0, 1}∗ : s contains fewer than 2 characters}

Ans:

RE:

ε+ 0 + 1

NFA:

q0start q1
0, 1

3. L3 = {s ∈ {a, b}∗ : every a in s is eventually followed by b}

Ans:

(a+ b)∗b+ ε

NFA:

q0start q1 q2
a, b

b

b

a, b
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4. L4 = {s ∈ {a, b}∗ : the third-last character of s is a b}

Ans:
RE:

(a+ b)∗b(a+ b)(a+ b)

NFA:

q0start q1 q2 q3
b

a, b

a, b a, b

5. L5 = {s ∈ {a, b}∗ : s contains some substring of length 4 whose first and last characters are the same}

Ans:
RE:

(a+ b)∗(a(a+ b)(a+ b)a+ b(a+ b)(a+ b)b)(a+ b)∗

NFA:

q0start

q1

q2

q3

q4

q5

q6

q7

a
a, b

b

a, b

a, b

a, b

a, b

a

b

a, b

Dept. of Computer Science, University of Toronto, St. George Campus Page 2 of 2


