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To show a1a2 . . . an ∈ Σ∗ if n ≥ 1 : To show a1a2 . . . an 6∈ Σ∗ if n ≥ 1 :
show a1 ∈ Σ and show a1 6∈ Σ or
show a2 ∈ Σ and . . . and show a2 6∈ Σ or . . . or
show an ∈ Σ show an 6∈ Σ

To show e ∈ Σ∗: To show e 6∈ Σ∗:
succeed. fail.

To show x ∈ A : To show x 6∈ A :
show x ∈ Σ∗ and show x 6∈ Σ∗ or
show x 6∈ A show x ∈ A

To show z ∈ L1L2 :
show z = xy and
show x ∈ L1 and
show y ∈ L2

To show z ∈ L∗ if z 6= e:
show z = xy and
show x ∈ L and
show y ∈ L∗

To show e ∈ L∗ : To show e 6∈ L∗ :
succeed. fail.

To show z ∈ L+ :
show z = xy and
show x ∈ L and
show y ∈ L∗

If x ∈ L1 and y ∈ L2 then xy ∈ L1L2

If x ∈ L and y ∈ L∗ then xy ∈ L∗

e ∈ L∗

If x ∈ L and y ∈ L∗ then xy ∈ L+
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If x ∈ L1 then x ∈ L1 ∪ L2

If x ∈ L2 then x ∈ L1 ∪ L2

To show a1a2 . . . an ∈ L1L2 if n ≥ 1 : To show a1a2 . . . an 6∈ L1L2 if n ≥ 1:
show (e ∈ L1 and a1a2 . . . an ∈ L2) or show (e 6∈ L1 or a1a2 . . . an 6∈ L2) and
show (a1 ∈ L1 and a2 . . . an ∈ L2) or . . . or show (a1 6∈ L1 or a2 . . . an 6∈ L2) and . . . and
show (a1a2 . . . an−1 ∈ L1 and an ∈ L2) or show (a1a2 . . . an−1 6∈ L1 or an 6∈ L2) and
show (a1a2 . . . an ∈ L1 and e ∈ L2) show (a1a2 . . . an 6∈ L1 or e 6∈ L2)

To show a1a2 . . . an ∈ L∗ if n ≥ 1: To show a1a2 . . . an 6∈ L∗ if n ≥ 1:
show (a1 ∈ L and a2 . . . an ∈ L∗) or show (a1 6∈ L or a2 . . . an 6∈ L∗) and
show (a1a2 ∈ L and a3 . . . an ∈ L∗) or . . . or show (a1a2 6∈ L or a3 . . . an 6∈ L∗) and . . . and
show (a1a2 . . . an−1 ∈ L and an ∈ L∗) or show (a1a2 . . . an−1 6∈ L or an 6∈ L∗) and
show (a1a2 . . . an ∈ L and e ∈ L∗) show (a1a2 . . . an 6∈ L or e 6∈ L∗)

To show a1a2 . . . an ∈ L+ if n ≥ 1: To show a1a2 . . . an 6∈ L+ if n ≥ 1:
show (e ∈ L and a1a2 . . . an ∈ L∗) or show (e 6∈ L or a1a2 . . . an 6∈ L∗) and
show (a1 ∈ L and a2 . . . an ∈ L∗) or . . . or show (a1 6∈ L or a2 . . . an 6∈ L∗) and . . . and
show (a1a2 . . . an−1 ∈ L and an ∈ L∗) or show (a1a2 . . . an−1 6∈ L or an 6∈ L∗) and
show (a1a2 . . . an ∈ L and e ∈ L∗) show (a1a2 . . . an 6∈ L or e 6∈ L∗)

Example proof in outline form:

10001 ∈ {1}{0}∗{0}{1}∗ because 100 ∈ {1}{0}∗ and 01 ∈ {0}{1}∗

100 ∈ {1}{0}∗ because 1 ∈ {1} and 00 ∈ {0}∗

1 ∈ {1} by set theory
00 ∈ {0}∗ because 0 ∈ {0} and 0 ∈ {0}∗

0 ∈ {0} by set theory
0 ∈ {0}∗ because 0 ∈ {0} and e ∈ {0}∗

0 ∈ {0} by set theory
01 ∈ {0}{1}∗ because 0 ∈ {0} and 1 ∈ {1}∗

0 ∈ {0} by set theory
1 ∈ {1}∗ because 1 ∈ {1} and e ∈ {1}∗

1 ∈ {1} by set theory

2


