
CPS 482/582: Automata Theory

Regular Expressions and Regular Expression Examples
Regular Expressions

Regular Expression Denotes Language

Atomic Regular Expressions

x, where x ∈ Σ the single character x L(x) = x
ε empty string L(ε) = ε
∅ empty set L(∅) =

Compound Regular Expressions

(r?) zero or more of r1 L((r)?) = L(r)?

(r1r2) concatenation of r1 and r2 L(r1r2) = L(r1)L(r2)
(r1 + r2) either r1 or r2 L(r1 + r2) = L(r1) ∪ L(r2)

Note: parentheses in compound regular expressions are for grouping sub-expressions. In the absence of parentheses, highest to lowest
precedence proceeds top-down as shown above (i.e., ? has the highest and + has the lowest.

Regular Expression Examples

Regular Expression Denotes Regular Language

abc The string abc. {abc}
a + b + c Any one character in the set {a, b, c}. {a, b, c}
a + e + i + o + u Any one character in the set. {a, e, i, o, u} {a, e, i, o, u}
ε + a ‘a’ or the empty string. {ε, a}
a(b + c) ‘a’ followed by any character in the set {b, c}. {ab, ac}
ab + cd any one string in the set {ab, cd}. {ab, cd}
a(b + c)d ‘a’ followed by any character in the set {b, c} {abd, acd}

followed by ‘d’.
a? ‘a’ zero or more times. {ε, a, aa, aaa, . . . }
aa? ‘a’ one or more times. {a, aa, aaa, . . . }
aaaa? ‘a’ three or more times {aaa, aaaa, aaaaa, . . . }
aaaaaaaa ‘a’ exactly eight times. {aaaaaaaa}
a + aa + aaa + aaaa + aaaaa ‘a’ between one and five times. {a, aa, aaa, aaaa, aaaaa}
aaa + aaaa + aaaaa + aaaaaa ‘a’ between three and six times. {aaa, aaaa, aaaaa, aaaaaa}
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