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Closure Under Regular Operations

Sipser: Section 1.2 pages 58 - 63
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Design an NFA that recognizes the language
{we {a}* | |wl| is divisible by 3 or 5 }.
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Closure of Regular Languages
Under Union Using NFAs

Theorem. The class of reqular languages is closed under the
union operation.

Proof.
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Closure of Regular Languages
Under Union Using NFAs

Theorem. The class of reqular languages is closed under the
union operation.

Proof.

O

O

O

O

O




1
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Under Union Using NFAs

Theorem. The class of reqular languages is closed under the
union operation.

Proof. Let M = (@, 2, 91, ¢1, F1) recognhize A; and
No = (@, 2, 02, ¢», F>) recoghize A,.

Construct N= (Q, 2, J, ¢, F) To recognize A; U A,.

1. Q={qo} U QU &, for a new state ¢.
2. qois the start state of N.

3. F= AU F.

4. Forany g€ Qand any a€ 2,

—51((7,0)) g€ G
_d 02(9.09) g€ &
9(g.a)= {1, 2} g=goand a=¢
_ 0 g=goand at e
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Under Concatenation Using NFAs

Theorem. The class of reqular languages is closed under the
concatenation operation.

Proof.
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- /\é Closure of Regular Languages

Under Concatenation Using NFAs

Theorem. The class of reqular languages is closed under the
concatenation operation.

Proof. Let M = (@, 2, 91, ¢1, F1) recognhize A; and
No = (@, 2, 02, ¢», F>) recoghize A,.

Construct N= (Q, 2, J, ¢, F>) to recognize A; o A,.
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Under Kleene Star Using NFAs

Theorem. The class of reqular languages is closed under the
Kleene star operation.

Proof.
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“ @ Under Kleene Star Using NFAs

Theorem. The class of reqular languages is closed under the
Kleene star operation.

Proof. Let Ny = (Qy, Z, 1, 1, F1) recognize A;.
Construct N= (Q, 2, J, ¢, F) To recognize A;*.
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Prove that every NFA can be converted to an equivalent one that
has a single accept state.
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