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240-340. Compiler Structures Midterm Exam: 3rd August 2008

Question 1 (15 minutes; 15 marks)

a) Write a regular expression using grep (or egrep) which lists all the words in
/usr/share/dict/words that use some or all of the letters a, n, d, r, e, w
(e.g. wed, need). (5)

b) Write a regular expression using grep (or egrep) which lists all the words in
/usr/share/dict/words that contain at least two i's and no other vowels (e.g. skiing).
The vowels are a, €, 1, 0, and u. (10)

Note: your answers may use multiple calls to grep/egrep piped together.

Question 2 (20 minutes; 20 marks)

Write a lex program which finds all the integers in an input file, and prints their sum
when the end of file is reached. Note: use atoi() to convert a char array into an integer.

Question 3 (45 minutes; 45 marks)
a) Explain the four parts of a grammar. Do not include any program code. (10)

b) Write a context-free grammar that generates an even number of a’s followed by
the same number of b’s (e.g. aabb, aaaabbbb).

Draw a parse tree for the string aaaabbbb using your grammar. (10)

c) Write a context-free grammar for expressions involving integers, +, and —
(e.g. 14+5-22, 3-12-114).

Draw a parse tree for the string 3-12-114 using your grammar. (15).

d) Explain grammar ambiguity, and include an example. (10)

Question 4 (40 minutes; 40 marks)
a) What are FIRST sets? Define FIRST() using FIRST SEQ(). (10)

b) What are FOLLOW sets? Define FOLLOW() using FIRST_SEQ(). (10)

c) Calculate the FIRST and FOLLOW sets for the grammar:

S>(G) | ¢
G-2>PE
P>(G)|r|s|t
E>#PE | ¢

The lowercase letters, (, ), and # are terminals. The uppercase letters are non-
terminals, and S is the start symbol. Show all your working. (20)

--- End of Examination ---



