Theory of Compuitation 2-145 Regular Languages

FXI} Closure Properties of Regular Languages
AU : May-06,10,13,14, Dec.-07,08,10,12,13. Marks 8

If certain languages are regular and language L is formed from them by certain
operations (such as union or concatenation) then L is also regular. These properties are
called closure properties of regular languages. Such languages represent the class of
regular laguages which is closed under the certain specific operations.

The closure properties express the idea that when one or many languages are regular
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2. The intersection of two regular languages is regular.

3, The complement of a regular languages is regular.

4. The difference of two regular languages is regular.

5. The reversal of a regular languages is regular.

6. The closure operation on a regular language is regular.

7. The concatenation of regular language is regular.

8. A homomorphism of regular languages is regular.

9. The inverse homomorphism of regular language is regular.

Theorem 1 : If Ly and L are two languages then L U L, is regular.

Proof : IfLIanszareregularthmﬂmyhavemguhraxprmsile=L[R1)and
L, =L{Rz].'IthluLz=L{R1+Rg}ﬂmswegetL1uLzaaregma:]m5uage.
(any language given by some regular expression is regular).

Theorem 2 : The complement of regular language is regular.
AU : May-14, Marks 6, Dec.-08, Marks 2

Proof : Consider L, be regular language which is accepted by a DFA
M= (QZ38,qq,F). The complement of regular language is L; which is accepted by
M‘=(Q,z,sfqn,q.-F).'['hatmeamMisaDFAwiﬂtﬁmlstahsEFmdM'isaDFA

in which all the non-final states of M become final. In other words, we can say that the
Etf"lngﬂtimtareameptedbyMarereiectedbyM'aimﬂaﬂy,ﬂmsu'h'lym}xmdbme
accepted by M.

Thus as L, is accepted by DFA M it is regular.

Theorem 3 : If L, and L, are two regular languages then L, N L; Is regular.
AL : Dec.-07, 08, Marks 4
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