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1

r = {a, b}∗a{a, b}∗a{a, b}∗a{a, b}∗

2

a)
{ab}{ab}∗

b)
a(a|λ)b(b|λ)

3

M = (Q,Σ, δ, s, F )

Q = {s0, s1, s2}
Σ = {a, b}

δ =



s0
b−→ s1,

s0
a−→ s2,

s1
a,b−→ s1,

s2
a−→ s1,

s2
b−→ s2


s = s0

F = {s2}
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s0

s1

s2

b

a

a, b

a

b

4
The words L can be described by the regular expression r where

r = a∗bb∗a{a, b}∗

5
The words in L can be described by the regular expression r where

r = (a∗b)3{(a∗b)4}

6

a)

s0
a,0−→ s0

s0
a,0−→ s0

s0
b,1−→ s3

s3
b,0−→ s3

s3
c,1−→ s0

s0
c,1−→ s2
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The output would be 001011

b)

s0 s2

s3 s1

a,0

b,1

c,1

(a,0), (b,0)

c,1

(a,1), (b,1)

c,0

a,1

b,0

c,1

7

a) Suppose we have a ∈ A, b ∈ B

AB∗ = {a, ab, ab2, ab3, . . .}
= {a} ∪ {ab, ab2, ab3, . . .}
= A ∪ {ab, ab2, ab3, . . .}
⇒ A ⊆ AB∗

b) Since A ⊆ B, we can rewrite B as A ∪ A where A = {b | b ∈ B, b /∈ A}

B∗ = (A ∪ A)∗

= A∗ ∩ A
∗ ∩B1, B1 = {(B∗ a B∗ a1 B∗) ∨ (B∗ a1 B∗ a B∗) | a ∈ A, a1 ∈ A}

⇒ A∗ ⊆ B∗
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