Programming Languages: Homework 1 

#1 Consider the following context-free grammar with <S> as the starting symbol, 
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where <S>, <A>, <T>, <U> are the non-terminal symbols while a, b, c are the terminal symbols.

(a)  Show how you can derive the result a a c a a from the starting symbol <S>
(b) According to your derivations in (a), draw a parse tree to show the syntactic structure of the result a a c a a 
(c)  Is there another way to derive the result? If so, show another parse tree for the sentence a a c a a
(d) Is this an ambiguous grammar, why or why not?

(e)  Could 
a a c a a a  be validly derived using this grammar?
(f)  Try to succinctly describe in your own words the kind of strings generated by the grammar (i.e. syntactically correct according to the grammar).
# 2. Try to come up with a regular expression to describe valid phone numbers in the states.
