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Rules of Inference for Operations on Languages

To show ajas...a, € X*ifn>1:

show a1 € ¥ and

show ag € X and ...

show a, € ¥

To show e € X*:

and

To show ajas...anp € X" if n>1:
show a1 € ¥ or

show ag € X or ... or
show a, € 3

To show e ¢ ¥*:

succeed. fail.

To show z € A : To show = & A :
show z € ¥* and show =z ¢ ¥* or
show x ¢ A show z € A

To show z € L1L> :

show z = xy and
show z € L, and
show y € Lo

To show z € L* if z # e:

show z = xy and
show z € L and
show y € L*

To show e € L* :
succeed.

To show z € LT :
show z = xy and
show z € L and
show y € L*

To show e & L* :
fail.

If £ € Ly and y € Ly then xy € L1Lo
If x € L and y € L* then xy € L*
ee L*

Ifr €L andy € L* then 2y € L™



If x € L then x € L1 U Ly
If x € Ly then x € L1 U Ly

To show ajas...a, € L1Loifn>1: To show ajas...ay, € L1Ly if n > 1:
show (e € Ly and ajas...ay, € Lo) or show (e &€ Ly or ajas...a, ¢ Ls) and
show (a1 € Ly and ay...a, € L) or ... or show (a1 € Ly or as...a, & Ly) and ... and
show (ajaz...an—1 € Ly and a,, € Lg) or show (ajag...an—1 & Ly or a, & Ly) and
show (ajas...a, € Ly and e € Lo) show (ajas...a, & Ly or e & Ly)

To show ajasy...a, € L* if n > 1: To show ajas...ay, € L* if n > 1:
show (a; € L and ay...a, € L*) or show (a1 € L or ag...a, ¢ L*) and
show (ajaz € L and ag...a, € L*) or ... or show (ajas € Lor as...a, ¢ L*) and ... and
show (ajaz...ap—1 € L and a, € L*) or show (ajaz...an—1 & L or a, ¢ L*) and
show (ajas...a, € L and e € L*) show (ajas...a, € L or e & L¥)

To show ajas...a, € LT if n > 1: To show ajas...a, & LT if n > 1:
show (e € L and ajas ...a, € L*) or show (e € L or ajas...a, ¢ L*) and
show (a; € Land ag...a, € L*) or ... or show (a1 € L or ag...a, € L*) and ... and
show (aias...an—1 € L and a,, € L*) or show (ajas...ap—1 & L or a, ¢ L*) and
show (ajaz...a, € L and e € L*) show (ajaz...an, € Lore¢g 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



