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Regular language

• Suppose L is a language, as mentioned 
previously, L is a regular language if and 
only if we can design a DFA for it.
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• 𝐿 = 𝑎𝑤𝑎 𝑤 ∈ 𝑎, 𝑏 ∗}
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Example2

• 𝐿2 = 𝑎𝑤𝑎𝑎𝑤𝑎 𝑤 ∈ 𝑎, 𝑏 ∗}



Example3

• 𝐿2 = 𝑎𝑤𝑎𝑎𝑤𝑎 𝑤 ∈ 𝑎, 𝑏 ∗}
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Note: if L is a regular language then 𝐿2, 𝐿3 , … 𝐿∗

are regular, too



Example4

• 𝐿 = {𝑎𝑛𝑏𝑚| 𝑛 ≥ 2 ,𝑚 ≥ 1}
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RE examples

𝐿 = {𝑎𝑛|𝑛 ≥ 0}
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𝐿 = {𝑎𝑛|𝑛 ≥ 0}𝑎∗

𝐿 = {𝑎, 𝑏, 𝑐}(𝑎 + 𝑏 + 𝑐)



RE examples

• (𝑎 + 𝑏. 𝑐)∗=?
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• (𝑎 + 𝑏. 𝑐)∗= (𝑎 + 𝑏. 𝑐)0∪ 𝑎 + 𝑏. 𝑐 1
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• (𝑎 + 𝑏. 𝑐)∗= (𝑎 + 𝑏. 𝑐)0∪ 𝑎 + 𝑏. 𝑐 1
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• = {𝜀, 𝑎, 𝑏𝑐, 𝑎𝑏𝑐, 𝑏𝑐𝑎, 𝑎𝑎, 𝑏𝑐𝑏𝑐, 𝑎𝑎𝑎, … }
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Writing RE



























RE identities



Equivalence with FA







Converting RE to NFA















1 3

2 4

0 5

a

b

𝜆

𝜆 𝜆

𝜆

𝜆

𝜆



1 3

2 4

0 5

a

b

𝜆

𝜆 𝜆

𝜆

𝜆

𝜆

0 1 2 3
a ab



1 3

2 4
0 5

a

b

𝜆

𝜆 𝜆

𝜆

𝜆

𝜆

0 1 2 3a ab
𝜆



Example

(𝒂𝒃 + 𝒂𝒂)∗(𝒃𝒃 + 𝒃𝒂)∗
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