Compilers [Fall 2013] 

Test II
NAME:  ______________________________________________________
Instructions:  

1) This test is 7 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.  [14 points]

Fill in the blanks:
a) A flex-style RE matching DJ identifiers is ___________________________________.

b) A flex-style RE matching DISM labels is ___________________________________.

c) Another name we used for inheritance graph is_______________________________.

2.  [4 points]

At a very high level, what is the Curry-Howard Isomorphism? (1 sentence)

3.  [4 points]

Contrast DJ inheritance graphs with DJ subtyping graphs. (1-3 sentences)

4.  [18 points]

Every part of this problem makes a claim.  Prove or disprove the claim.

a) ( valid DJ programs p, p’s inheritance graph is a (directed) binary tree.

b) ( valid DJ program p such that p’s inheritance graph is a DAG but not a (directed) tree.
c) ( valid DJ program p such that p’s subtyping graph is a DAG but not a (directed) tree.

5.  [20 points]

Prove that the set of left-recursive grammars L is disjoint from LL(1) (i.e., L(LL(1)=().  Your proof may not just assume the result (e.g., don’t write “it’s true because we said so in class”), nor may your proof be based on parsers entering infinite loops.

6.  [40 points]

Define expression e to be arithmetic when e is e P e, e T e, or N.  The P stands for plus, 
T for times, and N for the number 9.  These arithmetic expressions obey standard rules of precedence and associativity.
Assume that the following AST-creation functions have been defined: 

    AST *newP(AST *leftSubtree, AST *rightSubtree)

    AST *newT(AST *leftSubtree, AST *rightSubtree)

    AST *newN()

a) We want to use bison to build a parser of arithmetic expressions.  Define precedence rules for our bison input file.

b) Define the grammar rules (with semantic actions) for our bison input file.  Assume we already have the first rule:  “pgm : e ENDOFFILE {globalAST=$1; return 0;};”
c) Write pseudocode for an LL(1) parser that correctly builds ASTs for arithmetic expressions, or briefly explain why no such parser exists.
Undergraduates stop here.  The remaining problem is for graduate students. 
7.  [20 points]

Suppose that we’ve just built symbol tables for a DJ program declaring n classes and can write s[m] to obtain the superclass of the mth class (0 ( m ( n).  Now (1) define an algorithm for deciding whether the program’s class declarations are cyclic, and 
(2) analyze the running time of your algorithm using big-O notation.  More-efficient algorithms will receive more points than less-efficient algorithms.
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