Concepts of Programming Languages / Homework 1
Deadline April 4
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Grammar 1

1)

Using the above grammar, show a parse tree for each of the following statements:

i) 
A = A * (B * (C + A))
ii) 
B = C * (A + C * B)
iii)
A = A + (B * (C))
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Using the above grammar, show a parse tree for each of the following statements:

i)
A = (A * B) + C
ii) 
B = B * C + A
iii) 
A = A + (B * C)
iv) 
B = B + (C + (A * B))
3) Prove that the following grammar is ambiguous:
<S> → <A>

<A> → <A> * <A> | <id>

<id> → x | y | z

4) Modify Grammar 2 to add a unary minus operator that has higher precedence than either + or *  .
5) Consider the following grammar:

<S> → <A> a <B> b

<A> → <A> b | b

<B> → a <B> | a

Which of the following sentences are in the language generated by this grammar?
i) aabb
ii) baab
iii) bbaab
iv) bbbba
v) bbbbaaaaab
6) Consider the following grammar:

<S> → a <S> c <B> | <A> | b

<A> → c <A> | c

<B> → d | <A>

Which of the following sentences are in the language generated by this grammar?
i) abcd
ii) acccbd
iii) acccbcc
iv) acd
v) acccd
vi) aabcccd
7) Consider the following grammar:

Write a grammar for the language consisting of strings that have n copies of the letter a followed by double the number of copies of the letter b, where n>0. For example, the strings abb, aabbbb, and aaaabbbbbbbb are in the language, but a, aabb, ba and aaabb are not.

8) Convert the following EBNF to BNF:
i) 
<S> → <A>{b<A>}

ii) 
<A> → a[b]<A>
iii)
<S> → (+ | -)[<C>]{<A>}

iv)
<B> → {(<C> | <D>)}aa

v) <D> → {(<A>b | <B>a)}{<D>(+ | -)}

9) Write an attribute grammar whose BNF basis is Grammar 1 and whose language rules are as follows: Data types cannot be mixed in expressions, but assignments statements do not need to have the same types on both sides of the assignment operator.
