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Module 2:
ω-regular expressions to NBA
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Σ = { a, b }

Example 1: Infinite word consisting only of a

{ aaaaaaaaaaaaaaaa . . . }

Example 4: Infinite words where b occurs only finitely often

{ aaaaaaaaaaaaaaaa . . . , baaaaaaaaaa . . . , babbaaaaaaaaaaaa . . . , . . . }

Example 5: Infinite words where b occurs infinitely often

{ abababababab . . . , bbbabbbabbbabbba . . . , bbbbbbbbbbbbb . . . , . . . }

Example 3: a word in aaΣ∗aa followed by only b-s

{ aaaabbbbbbb . . . , aababaabbbbbb . . . , aabbbbaabbbbbbb . . . , . . . }

Example 2: Infinite words containing only a or only b

{ aaaaaaaaaaaaaaa . . . , bbbbbbbbbbbb . . . }

aω

aω + bω

aaΣ∗aa · bω

(a + b)∗ · aω

(a∗b)ω
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ω-regular expressions
G = E1 · Fω1 + E2 · Fω2 + · · · + En · Fωn

E1, . . . ,En, F1, . . . ,Fn are regular expressions

and ε /∈ L(Fi) for all 1≤ i≤ n

L(Fω) = { w1w2w3 . . . | each wi ∈ L(F)}
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More examples

É (a + b)ω set of all infinite words

É a(a + b)ω infinite words starting with an a

É (a + bc + c)ω words where every b is immediately followed by c

É (a + b)∗c(a + b)ω words with a single occurrence of c

É ((a + b)∗c)ω words where c occurs infinitely often
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ω-regular expressions
G = E1 · Fω1 + E2 · Fω2 + · · · + En · Fωn

Goal: Convertω-regular expression to NBA
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Part 1: Given regular expression U , find NBA for Uω
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ω-regular expressions
G = E1 · Fω1 + E2 · Fω2 + · · · + En · Fωn

Goal: Convertω-regular expression to NBA
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Part 1: Given regular expression U , find NBA for Uω

Done!
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Part 2: Given regular expression U and NBA for V find NBA for U ·V
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ω-regular expressions
G = E1 · Fω1 + E2 · Fω2 + · · · + En · Fωn

Goal: Convertω-regular expression to NBA
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Part 1: Given regular expression U , find NBA for Uω

Part 2: Given regular expression U and NBA for V find NBA for U ·V

Done!
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Part 3: Given NBA for U and NBA for V find NBA for U + V

Union of NBA already seen in Unit 5
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Part 1: Given regular expression U , find NBA for Uω

Part 2: Given regular expression U and NBA for V find NBA for U ·V

Part 3: Given NBA for U and NBA for V find NBA for U + V
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Theorem
Everyω-regular expression can be converted to an NBA
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