Compilers [Fall 2011] 

Test I
NAME:  ______________________________________________________
Instructions:  

1) This test is 8 pages in length.
2) You have 75 minutes to complete and turn in this test.
3) Short answer questions include a guideline for how many sentences to write.  Respond in complete English sentences.
4) This test is closed books, notes, papers, friends, neighbors, etc.

5) Use the backs of pages in this test packet for scratch work.  If you write more than a final answer in the area next to a question, circle your final answer.
6) Write and sign the following: “I pledge my Honor that I have not cheated, and will not cheat, on this test.” 

_______________________________________________________________________

_______________________________________________________________________




Signed: ______________________________________________

1.  [5 points] 
How have we defined an attribute, also called a semantic value, in class?  [1 sentence]
2.  [15 points]  
Describe the format of flex input files, as discussed in class.  [1 paragraph]
3.  [8 points]
Suppose Susan has written 3187 total “ends” to compilers, where each “end” is either a front end or a back end.  
a) What, if any, is the minimum number of compilers Susan could have implemented?
b) What, if any, is the maximum number of compilers Susan could have implemented?

4.  [8 points] 

Suppose Susan has implemented 3187 total compilers (each with a front and a back end).  
a) What, if any, is the minimum number of compiler “ends” Susan could have written?
b) What, if any, is the maximum number of compiler “ends” Susan could have written?

5.  [24 points]

a) Write a regular expression that exactly matches binary numbers that contain neither leading 0s nor consecutive 1s.  Your regular expression should not match the empty string.  Keep your response simple enough that it cannot be simplified in any significant ways.
b) Draw a minimum-state DFA accepting the same set of strings you were asked to match in Part (a). 
6.  [40 points] 
Consider the following CFG G:
0
S -> A$

1
A -> B A

2
A -> ε
3
B -> ε
4
B -> x
a) Draw an LR(0) NFA for G.
G is:
0
S -> A$

1
A -> B A

2
A -> ε
3
B -> ε
4
B -> x
b) Draw an SLR parse table for G.
G is:
0
S -> A$

1
A -> B A

2
A -> ε
3
B -> ε
4
B -> x
c) Draw a canonical LR parse table for G.

Undergraduates stop here.  The remaining question is for graduate students. 
[15 points]

G is:
0
S -> A$

1
A -> B A
2
A -> ε
3
B -> ε
4
B -> x
d) Draw an LR(2) parse table for G.
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