Master’s  Specialized [Formal Language, Theory of Computation, | Question
Program Subjects Discrete Mathematics] Number

We consider a grammar G = (X, N, P, S), where ¥, N, P, and S are a finite set of terminal

R
symbols, a finite set of nonterminal symbols, a finite set of production rules, and the start symbol,
respectively.

Q.1 The following is a description on context-free grammar. Fill the blanks (1), (2), and (3).

A grammar G is a context-free grammar when, for each production rule o — £ in P,

o € and f € 2) . A language L on is a context-free

language when it is generated by a context-free grammar G.

Q.2 Prove that Ly, = {a™b™c™ | m,n > 0} and Ly, = {a™0"c™ | m,n > 0} are context-free
languages.

Q.3 Prove that the class of context-free languages is closed under concatenation L1 - L by
constructing Gs = (2, N3, Ps, S3) from the context-free grammars Gy = (X, Ny, Py, .51) and
G = (X, Ny, Py, S5) generating L1 and Lo, respectively.

Q.4 Prove that the class of context-free languages is closed under union L1 U Lo by constructing
G3 = (X, N3, P3,S3) from the context-free grammars G = (X, Ny, P, 51) and
Gao = (X, Ng, P5,55).

Q.5 Ly = {a®bPcF |k > 0} is not a context-free language. By using this fact prove that the
class of context-free languages is not closed under complement L.

Q.6 Prove that the class of context-free languages is not closed under difference Ly — Ls.
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