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0603-450/709 Programming Language Concepts

Midterm

Section:  03

Instructor:  Jessica D. Bayliss

INSTRUCTIONS:  The exam is closed book and notes.  There are 11 questions, which are worth a total of 50 points.  You have 1 hour and 50 minutes to complete all of the questions.  Write your answers in the space provided.

Do NOT put your name on any page other than this one.

If you do not understand a questions, Please ASK!

1. (6 points) Write a regular expression as it would be written in Flex for the following problems below (include all escape sequences for special characters):

a. You are using a dictionary file with one word per line. You want to find all occurrences of strings of alphabetic characters containing the subsequence "car" or "bar".

b. You are searching through an ordinary text document. You want to find all occurrences of strings of alphabetic characters containing the subsequence "car" or "bar".

c. You are searching through a dictionary file with one word per line. You want to find all occurrences of words with a capital B, a capital T, or a three digit long list of numbers in them.

2. (4 points) What is a "short circuit" in an or or and boolean statement in a language? Why would one want to use short circuiting? What problems can it cause to the unwary?

3. (4 points) Below is a grammar for an if statement. Describe what problem this grammar has and how most languages resolve the problem.

stmt -> if expr then stmt

        | if expr then stmt else stmt

        | other
4. (3 points) What kinds of programming problems are Flex/Bison good for? Give one example of a real-world problem that you would solve using these tools.

5. (3 points) What kinds of programming problems are Perl good for? Name one real-world problem that you would solve using this language.

6. (6 points) Below follows a grammar that is ambiguous. For this grammar do the following:

a. Give two possible parse trees for the sentence: id + id * id.

b. Rewrite the grammar to resolve the ambiguity.

E -> E A E | ( E ) | id
A -> + | - | * | /
7.  (6 points) Please give the output for the following Perl program (you may assume that it will run and produce output). The contents of file “night.txt” are shown below and may be used for part of your output if you are clear about what is output and what isn’t. Remember to write your work down for partial credit. 

The night.txt file contains:

'Twas the night before Christmas, when all through the house
Not a creature was stirring, not even a mouse;
The stockings were hung by the chimney with care,
In hopes that St. Nicholas soon would be there;

The Perl program:

#!/usr/local/bin/perl

#

# A mystery program.

$f = 'night.txt';

open(THAT, $f);

$p = "000";

while ($q = <THAT>)

{

  if ( $q =~ s/(.)\1([a-z])/\1\2\1/ )

  {

    print "$q $p";

    $p++;

  } elsif ($q =~ s/(the)/\[the\]/gi )

  {

    print "$p $q";

    $p++;

  }

}

close(THAT);                  

8.  (4 points) The program below will produce the formatted numbering for the file below. If $lineNumber++; is changed to $lineNumber += 1;, then the output of the program will change. What will it change to and what about the language will cause it to change?

The program:

#!/usr/local/bin/perl

#

$file = 'short.txt';

open(INFO, $file);             

$lineNumber = "001";

while ($line = <INFO>)

{

  print "$lineNumber $line";

  $lineNumber++;

}

close(INFO);                  

The input text file:

This is a

short sentence.

The initial output:

001 This is a

002 short sentence.

9. (6 points) Fill in code needed to produce the Perl program below. The goal of the program is to write the "99 Tests to Take Yet" program (this program normally precedes the "99 Bottles of Beer" on the wall program when run). The input to the program should be the number of starting tests and if the number of starting tests entered is <= than 0 or there is no command line argument, then the starting number of tests should be 100. You do not have to check to make sure the entered argument is a number. The output when starting from 100 should be:

99 tests to take yet,

99 tests I presume,

You pass one today, and don't go astray,

98 tests to take yet.

98 tests to take yet,

98 tests I presume,

You pass one today, and don't go astray,

97 tests to take yet.

…

1 test to take yet,

1 test I presume,

You pass it today, and don't go astray,

No more tests to take!

10.  (4 points) In the Bison part of your project, code similar to the following was sometimes written by students:

  {

      char* ret;

      if(strcmp(word,"you") == 0) 

         ret = "<Font color = \"FF66CC\">You</font>";

      return ret;

  }

This code sometimes produces a segmentation fault when run and sometimes doesn't. Please describe the scope (name-declaration binding) of the string literal in C and the declaration-reference binding that may cause this erratic behavior.

11. (4 points) The Perl paper discussed in class stated that Perl was written for programmers to program in a similar manner to the way they think. Is this a good design criterion for a language? Do you believe there are ways (current or future) to make code written this way easier for others to read? Please be descriptive in your answer.
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