Nondeter minism

Mark Greenstreet, CpSc 421, Term 1, 2006/07

13 September 2006 — p.1/??



L ecture Outline

Nondeterminism:
® Closure Properties

® Two-Tape Finite Automata

® Nondeterministic Finite Automata (NFAS)

13 September 2006 — p.2/?7?



Our Example Machines

o
a__a
>={a, b, c} C
. @
bcC@ @abc b’C b
a, C

Finite Automaton My Finite Automaton M5
a¢gLly, abeL;, bbelL;, ac¢ L,
ac Lo, ab Q/ Lo, bb € Lo, ac Q/ Lo.
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Closure Properties

® The regular languages are closed under union: L, U Ls is regular.

® The reqgular languages are closed under concatenation: L o Ly IS
regular.

® The regular languages are closed under Kleene star (aka
“asteration”):
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Closure Properties

® The regular languages are closed under union: L, U Ls is regular.
® (welLiULy) < ((we L)V (wée Lg)).
® a ab,bb e L;ULs.

® ac ¢ L1 U Lo.

® The regular languages are closed under concatenation: L o Lo IS
regular.

® The regular languages are closed under Kleene star (aka
“asteration”):
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Closure Properties

® The regular languages are closed under union: L, U Ls is regular.

® The reqgular languages are closed under concatenation: L o Ly IS
regular.

o (wELl OL2)<:>(E|:CEL1. EIyELQ.w::L'y)
® a4, bb,abba,ababcbabbabbabba € L o Ls.
® ab,b,ac,abc ¢ L1 o Lo.

® The regular languages are closed under Kleene star (aka
“asteration”):
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Closure Properties

® The regular languages are closed under union: L, U Ls is regular.

® The reqgular languages are closed under concatenation: L o Ly IS
regular.

® The regular languages are closed under Kleene star (aka
“asteration”):

® (wel*)edImeN we L™,
® 9= {e},Ll'=L,L?=LolL.
® [Ftl=[koL.

o
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