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1. Context Free Languages under Kleene operators. 

Remember we proved that the set of Regular Languages is closed under the following operations. 

1. Union, 

2. Concatenation 

3. Star 

That means, for example, that if � and � are Regular Languages, then ��� is a Regular Language, 

which we proved by giving an appropriate � − ��� for the new language. 

Prove that the set of Context Free Languages is closed under these operations as well, which you can 

prove, for example, by providing a technique that how we combine or modify the grammars of the given 

language for the new language we get after applying the above mentioned operators. 

2. Grammar Construction 

Construct a CFG for a language over binary strings with unequal number of 1’s and 0’s. 

3. Interesting Grammar 

Consider the following grammar, with start symbol	�: 

� → 	�� 

� → 	��|		 

a) What is the shortest string generated in the language of the grammar? 

b) Draw the derivation tree for string in part a). 

c) Is the grammar ambiguous? Explain. 

d) Describe in simple English, the language generated by the grammar. 

e) Does the above CFG generate a regular language? Explain. 



 

4. Proof of the Language Structure 

Explain the language the following grammar generates, with start symbol	�: 

� → 	�� 

� → 	0�1|� 

� → 	1�0|� 

Sketch a proof that your answer is correct. 

5. Derivation Tree 

Consider the following grammar: 

� → 	��|���|	 

a) Draw a derivation tree for the string 			. 

b) How many derivation trees are there for the string 				. 

6. Solve this for glory 

Give a grammar that generates all possible valid regular expressions, that is, (�+ �)∗is an example 

of a valid string produced by the grammar.  


