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Question 2.01

Give the formal specification of a DFA for the following language:

L = {0}∗ over Σ = {0}
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Question 2.02

Give the formal specification of a DFA for the following language:

L = {w ∈ {a, b}∗ | w is any string not in (ab+)∗}
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Question 2.03

Consider the following state diagram:

BStart

A C D

ϵ
ϵ1 0,1

0

where the start state is B, and state A and state D are accept states. And can be describe
by the following transition table:

δ 0 1 ϵ
A ∅ A B
B ∅ ∅ {A,C}
C {C,D} C ∅
D ∅ ∅ ∅

Table 1: State Diagram - Transition Table

(a) Is the string 0011 accepted by this state machine? How about 1100?

(b) What is the language of this machine?
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Question 2.04

Design an NFA state diagram for the following language:

{w ∈ {0, 1}∗ | w contains 00 or 11 as a substring}
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DFA Union Closure

Regular languages are closed under union.

What does "closed" mean?

A set S is closed under operation O if O(S) ∈ S.

Let S = {a, b, c}. Define O as such: O(a) = b, O(b) = c, and O(c) = a.

Notice that applying O yields elements that are all in set S. So S is closed under
O. If O were defined the same but O(c) = z, then S is no longer closed under O.
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Kleene Star Proof

Prove that regular languages are closed under Kleene star.
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Reduction Discussion

Reduction...

Problem A: Will Ammar Brush His Hair?

Problem B: Is Angela Happy?

Reduction:

A −→ B "A reduces to B"

The outcome of A relies on the outcome of B.
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