CS 410 Homework 2 Solutions - FALL 2006

Problem 1

Consider the following grammar: 

A --> x A x
    | y
What is the language defined by the grammar? If it is regular, describe it with a regular expression; if not, give a description in English. 

[2 points]

Solution

The language generated by the above grammar is the string “y” surrounded by equal number of “x”s on both sides, where the number of x’s may be zero. It is not regular.

Problem 2

Show that the following grammar is ambiguous:[4 points] 

A --> A x B 

    | x
B --> x B

    | x 

Solution

Consider the string : xxxxx









Parse Tree 1




Parse Tree 2

Since the above grammar produces two parse trees for the same string it is ambiguous.

Problem 3

Consider the following grammar 

A --> x A1 y
    | z
Write semantic rules to compute the boolean attribute A.evenx, which is true if and only if the sentence parsed has an even number of x's. For the purposes of this problem consider 0 an even number. 

Note: multiple instances of a non-terminal in a production above are subscripted to distinguish them. [4 points]

Solution

A(xA1y

{A.evenx = !A1.evenx;}

    | z


{A.evenx = true;}

Alternate solution1:If-else can be used to toggle instead of “!”

Alternate solution2:you can count the number of x’s as you go, and figure out if it’s an even or odd number (requires two semantic attributes: A.numx and A.evenx)

Problem 4

Consider the following grammar with numbered productions 

1) E --> E x T

2) E --> E x
3) E --> y T

4) T --> y T

5) T --> z
Construct the SLR parsing tables for the grammar. In particular, show the following: 

1. The augmented grammar[1 point]

0) E’-->E

1) E --> E x T

2) E --> E x
3) E --> y T

4) T --> y T

5) T --> z
2. The DFA to recognize viable prefixes, including the set of items for each state.[5 points] 
















3. The FIRST and FOLLOW sets for all the non-terminals [2 points]

FIR(T)={y,z}

FIR(E)={y}

FIR(E’)=FIR(E)={y}

FOL(E’)=$

FOL(E)=FOL(E’)U{X}={x,$}

FOL(T)=FOL(E)={x,$}

4. The action and goto tables [2 points]

	Action
	Goto

	
	x
	y
	z
	$
	E
	T

	0
	
	s2
	
	
	1
	

	1
	s3
	
	
	accept
	
	

	2
	
	s5
	s6
	
	
	4

	3
	r2
	s5
	s6
	r2
	
	7

	4
	r3
	
	
	r3
	
	

	5
	
	s5
	s6
	
	
	8

	6
	r5
	
	
	r5
	
	

	7
	r1
	
	
	r1
	
	

	8
	r4
	
	
	r4
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