
CSE 355 HOMEWORK ONE

DUE 12 SEPTEMBER 2016, START OF CLASS – NOTE NEW DUE DATE

On the front page of your homework submission, you must indicate the time of the recitation
section at which you plan to collect the graded submission. Ensure that your name and student
number are also present and readable.

(1) Give a formal definition of a DFA whose language is
(a) L1 = {w ∈ {a, b}? : w contains the same number of ab substrings as ba substrings}
(b) L2 = {w ∈ {a, b}? : w has the property that every substring of length 3 in w is one of

aba, aab, aaa, or baa}
(c) L3 = {w ∈ {a, b}? : w has at least two a symbols between every pair of b symbols}

(2) Give a state diagram for an NFA with as few states as you can whose language is
(a) L4 = {w ∈ {a, b}? : w contains a substring of length at least two with fewer as than

bs}
(b) L5 = {w ∈ {a, b}? : w contains the substring abba or the substring bab (or both)}
(c) L6 = L5.

(3) Using the languages from Question 1 and the method of Theorem 1.25, give a formal
definition for a DFA to recognize
(a) L1 ∩ L2

(b) L1 ∪ L3

(c) L1 ∩ L3

(d) L3 ∪ L3

Do not simplify the DFA produced. (You can write a program to make these DFAs, because
they might be quite large to write out by hand. If you do so, do not submit the program,
but rather just submit the DFAs that it generates.)

(4) Let L1 and L2 be regular languages. Then there is an NFA M1 = (Q1,Σ, δ1, q01, F1)
that recognizes the language L1, and an NFA M2 = (Q2,Σ, δ2, q02, F2) that recognizes
the language L2. When trying to use an idea from the class, we build an NFA M =
(Q1 ∪Q2,Σ, δ, q01, F2) by defining the transition function

δ(q, a) = δ1(q, a) ∪ δ2(q, a) when a ∈ Σ ∪ {ε}, q ∈ (Q1 ∪Q2) \ F1

δ(q, a) = δ1(q, a) ∪ δ2(q, a) ∪ {q02} when a ∈ Σ ∪ {ε}, q ∈ F1

Let L be the language recognized by M .
(a) Show that M is an NFA and that L ⊇ L1L2.
(b) Give an example of NFAs M1 and M2 (for regular languages L1 and L2) so that

L = L1L2 to show that this construction can work in some cases.
(c) Give an example of NFAs M1 and M2 (for regular languages L1 and L2) so that

L 6= L1L2 to show that this construction does not work in general.
Hint: Think about the conditions required for the method described in class.
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