
University of TorontoCSC 488/2107 Language Pro
essors Winter 2007Midterm Test [15% of �nal mark℄ Mar
h 1, 2007Total marks 50 - Total time is 50 minutes. Answer all 4 questions.Instru
tions: This midterm is open book, open notes. Non-programmable 
al
ulatorsallowed. No ele
troni
 
ommuni
ation devi
es allowed.The line numbers in grammars are for referen
e only and are not part of the grammars.Ellipses ::: indi
ate omitted, 
orre
t text. � indi
ates an empty string.If you need to make any assumptions in order to answer a question, state the assumptions
learly in your answer book.Remember: an explanation of your reasoning is always more important than the (
orre
t)Yes/No answer.I. [10 marks℄ Regular expressions and automata.1. [4 marks℄Write a regular expression de�ning the language of 
omments 
onsisting ofa string surrounded by /* and */, unless it is inside double quotes ("). For example,/* aaa */ is a 
omment and so is /* a"*/"a */, but /* aa"*/ is not. Assume youralphabet is �.2. [4 marks℄ Design a �nite automaton for this language.3. [2 marks℄ Is your automaton deterministi
 or non-deterministi
? Explain youranswer.II. [16 marks℄ LL grammars and parsing.Consider the following 
ontext-free grammar:1: S ::= S (S) S2: j �1. [2 marks℄ Give either a leftmost or a rightmost derivation for string (()()). Explainwhi
h one you produ
ed.2. [3 marks℄ Is this grammar ambiguous? Justify your answer.3. [3 marks℄ What is the language generated by this grammar?4. [4 marks℄ Is this grammar LL(1)? If not, 
onstru
t an equivalent one that is.5. [4 marks℄ Prove that it is LL(1).
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III. [14 marks℄ LL and LR parsing.1. [8 marks℄ Show that the following grammar is SLR(1):1: S ::= S A2: j A3: A ::= a2. [3 marks℄ Without building the table for LALR(1), explain why this grammar isLALR(1) as well. Just saying that L(SLR(1)) � L(LALR(1)) gets 0 marks.3. [3 marks℄ Explain the intuition why LR parsing re
ognizes more grammars thanLL.IV. [10 marks℄ Run-time analysis.Show the run-time 
he
ks that have to be make to make sure that the following programdoes not have type and range errors.var j, j: 2..50m, n: integerA: array [3..75℄ of -10..-5i = i-1;m = i+j;A[m℄ = n;A[3m-7℄ = -2j;
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