Compilers [Fall 2013] 

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] 
What’s a compiler?  [1 sentence]
2.  [4 points]  
What do the abbreviations “i.e.” and “e.g.” mean in English?  [1-2 sentences]

3.  [6 points]

What’s an iterative algorithm?  Name one that we discussed in class.  [1-2 sentences]

Note: For this test, REs may not contain abbreviations like ?, +, and [range].
4.  [16 points]
a) Rewrite the RE (ab*)* as an equivalent RE that has one star, or write “impossible” if no such one-star RE exists.

b) Rewrite the RE b*bbb*|(a*b)*|(ab)* as an equivalent RE that has one star, or write “impossible” if no such one-star RE exists.

5.  [15 points]

Using the NFA-to-DFA algorithm discussed in class, suppose we begin with an NFA having x states, y edges, and z alphabet symbols.  In terms of x, y, and/or z:

a) What is the maximum number of states in the output DFA?

b) What is the minimum number of states in the output DFA?

c) What is the maximum number of edges in the output DFA?

d) What is the minimum number of edges in the output DFA?

6.  [10 points]

Write an algorithm that inputs RE1 and RE2 and outputs true or false to indicate whether the strings matched by RE1 are a subset of the strings matched by RE2.

7.  [14 points]

For each of the following bison-file excerpts, write an unambiguous CFG that recognizes the same strings and implements the same precedence and associativity of operators.

a) %left P M

    %left T D

    %%

    e : e P e | e M e | e T e | e D e | N;

Hint: The answer is basically the CFG we
discussed in class for arithmetic expressions.
b) %right M

    %left P

    %nonassoc D T
    %%

    e : e P e | e M e | e T e | e D e | N;

8.  [30 points]
Solve the parts to this problem however you like, but show enough work to convince me that your techniques are valid (and you’re not just guessing ().
a) How many conflicts are in the LR(2) parse table for the following CFG G1?

0
S  A$
1
A  0 A 0 A 0

2
A  1 A 1

3
A  2
b) How many conflicts are in the LALR(1) parse table for the following CFG G2?

0
S  A$
1
A  0 A 0 A 0

2
A  1 A 1

3
A  ε
c) How many conflicts are in the LALR(1) parse table for the following CFG G1?

0
S  A$
1
A  0 A 0 A 0

2
A  1 A 1

3
A  2

Undergraduates stop here.  The remaining problem is for graduate students. 
9.  [25 points]

Prove that for all left-recursive grammars G, G is not in LL(1).  
Hint: Begin by assuming that rules NNΣ and NΣ’ exist, for some nonstart symbol N.
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