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3. The marks assigned to each question are shown at the beginning of the question; use this information to organize your time effectively. 

4. You do not need to write comments in your code unless it is specifically required by the question. 

5. Questions will not be interpreted. Proctors will only confirm or deny errors in the questions. If you consider the wording of a question to be ambiguous, state your assumptions clearly and proceed to answer the question to the best of your ability. You may not trivialize the problem in your assumptions. 
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QUESTION 1a [3 MARKS] You are to write a bash shell script.  It takes two arguments, which are the names of executable files.  The shell script “pipes” (routes) the standard output from the first file into the standard input for the second file.  The standard error from the 1st file is directed to a file called “err01” and the standard error from the 2nd file is directed to a file called “err02”.  The shell script ends by output the word “DONE”.  Write the script here:

QUESTION 1b [3 MARKS] Write a grep command that finds the lines in all files in the current directory that contain the string 
“if”
(not including the quote marks) then any sequence of characters, then the string 
“ = “ 
(blank then equal then blank) and then any characters to the end of the line.

QUESTION 1c [2 MARKS] Write a shell command(s) that change(s) the permission of files called “scan” and “go” so they are executable by you (the owner) not by anyone else.

QUESTION 1d [2 MARKS]  In C++, what is a type qualifier?  Give two examples.

QUESTION 1e [2 MARKS]  Explain the terms “shallow copy” and “deep copy”.  When is a shallow copy appropriate and when is a deep copy appropriate?    

QUESTION 1f [1 mark] ____T/F  Formatted I/O executes faster than unformatted I/O.

QUESTION 2a [3 MARKS] Re-write the following code so it uses a C++ switch statement (replace the if statements).

int rating;

cin >> rating;

if (rating == 10)

    cout << “Great”;

else if ( 8 <= rating && rating <= 9 )

    cout << “Good”;

else

   cout << “Try again”;

QUESTION 2b [6 MARKS] Write a complete C++ program that copies file “f” to file “g” one character at a time.   You can assume there are no errors or failures.

QUESTION 3 [4 MARKS]  Write a C++ class named Cmpx that implements the abstraction of complex numbers.  Keep all the parts of your class together, i.e., do not divide your class for separate compilation of its interface versus its implementation.  The class should contain private double variables x and y (the real and imaginary parts).  It should have within it:

A. routines for separating setting and getting each of these two parts

B. a constructor that takes two values, which initializes the two parts  

C. an overloaded operator “-“ (subtract) which is defined within the class  

D. a copy constructor

QUESTION 4a [2 MARKS]  By writing C++ code fragments, show how two classes C and D can use each other without violating declaration-before-use.

QUESTION 4b [1 mark] ____T/F  “Protected” is different from “private” in that “protected” allows use from derived classes.

QUESTION 4c [1 mark] ____T/F  Consider a C++ implementation file (.cpp or .cc or .C file).  When a variable in such a file is declared as “static”, this means the variable cannot be used outside of that file and the files it includes.

QUESTION 4d [1 mark] ____T/F  Consider a C++ interface file (.h file).  When a variable in such a file is declared as “extern”, this means this is the definition of a  variable is visible to other compilations.

QUESTION 4e [2 MARKS]  Suppose you have a class C such that you do not want its objects to be assigned (to each other).  Describe what you can write in C++ to prevent such assignment.    

QUESTION 4f [2 MARKS]  Suppose you have an interface file (.h file) that potentially might be (directly or indirectly) included in a compilation more than once.  Describe with an example how to avoid this multiple inclusion.

QUESTION 5a [2 MARKS]  In C++ in the presence of inheritance, constructors are executed top-down, from base to most derived type.  Using an example, explain why it is top-down.  Explain why destructors are executed bottom-up.

QUESTION 5b [1 mark] ____T/F  C++ allows multiple inheritance for both implementation inheritance and type inheritance.

QUESTION 5c [1 mark] ____T/F  In C++ a dynamic_cast is primarily used to convert values such as doubles that are computed are run time.

QUESTION 5d [2 MARKS]  Consider this class: 

class Shape {

    int colour;

public:

    virtual void move( int x, int y ) = 0;

};

A. Explain the meaning of “virtual” as used here.. 

B. Explain the meaning of “= 0” as used here.

QUESTION 6a [3 MARKS]  In C++, write a template routine (a template function) that finds the average of two numbers.  One use of your template could be to find the average of two integer values.  Note that averages are not in general integer values.

QUESTION 6b [4 MARKS]  In C++, a namespace collects types and declarations.  For example, the namespace iostream std contains cin.  

A. Give C++ code to make iostream std available to your program.  

B. Give three ways in which the statements in your program could access cin.

QUESTION 6c [1 mark] ____T/F  In C++ the preprocessor re-writes your program based on directives such as “#define” and “#include”.

QUESTION 6d [1 mark] ____T/F  In C++ the assembler brings together all the “include” files and creates a larger source file.

QUESTION 6e [1 mark] ____T/F  In C++ assertions are used to check that assumptions such as pre-conditions in functions are actually true.
QUESTION 6f [1 mark] ____T/F  In general, syntax errors are more difficult to correct than semantic errors.

QUESTION 7a [3 MARKS]  In C++, declare a map called NickName  from strings to strings that can be used to translate formal names to nicknames, for example, Nicholas would be translated to Nick.  

A. Give code to declare and initialize NickNames to map Nicholas to Nick, Richard to Ric, and Thomas to Tom.  

B. Give code which uses key string FormalName to look up and print its nickname.  

C. Using an iterator, give code to print out all the pairs in NickNames.
In your code, if you do not remember the actual C++ syntax, you should approximate it, with English explanations.
QUESTION 7b [4 MARKS]  Briefly describe the action of each of these four GDB commands: backtrace, frame, next, and continue

QUESTION 8a [1 mark] ____T/F  UML stands for Unified Modeling Language.

QUESTION 8b [4 MARKS]  You have a C++ program with the following dependencies:  x.cpp includes x.h, y.cpp includes both y.h and x.h, and run is made by linking x.o (the compiled version of x.cpp) and y.o (the compiled version of y.cpp).  You can assume that you are using gmake.

A. Draw a diagram showing the dependencies (that a makefile would be based on). 

B. Write an appropriate makefile for your program. 

QUESTION 8c [4 MARKS]  Briefly describe these operations, using examples, of CVS operations:

A. Check-out

B. Add

C. Check-in

D. Update

QUESTION 9a [1 mark] ____T/F  A factory pattern is an abstract class used for creating other classes.
QUESTION 9b [1 mark] ____T/F  An adapter pattern maps abstract pointers to class interfaces.

QUESTION 9c [1 mark] ____T/F  A code walkthrough involves a team of people examining the program by hand, often “grilling” the developer.

.

QUESTION 9d [1 mark] ____T/F  White-box testing uses details about the implementation to develop tests.

QUESTION 9e [1 mark] ____T/F  Regression testing determines if a new version produces different effects from previous version

QUESTION 9f [5MARKS]   A class called Complex has two attributes, x and y, which are private.  It has public methods called abs and rho.  It is used by another class called PowerLine, which may use any number of objects of class Complex.  Each Complex object is used by just one PowerLine object.  Draw an appropriate UML diagram to describe these two classes and their relationship.

QUESTION 9g [4 MARKS]   Explain down-casting and up-casting. Give an example of each. Which is dangerous and why it is dangerous? Explain.

QUESTION 10 [2 MARKS]   Suppose parent class D has child class C as in the following.

class D

{ ... virtual f( ){ ... } ...};

class C : public D

{ ... virtual f( ){ ... } ...};

// In main:

D * d;

...

d = new C();

...

d -> f( );

Assuming f is virtual, explain how, at run-time, the proper instance of f is located.  Use a diagram if appropriate.

.

.

QUESTION 11 INTRODUCTION  This question, which has 3 parts, is about implementing a language that supports operations, such as +, - and * on binary relations (similar to assignments in CS246).  Each binary relation consists of pairs of strings, which can be represented using the myPair class:

class myPair {

public:

    string src, trg;

    myPair ();

    myPair (string s, string t);

};

The interface (missing some functions) for a class to represent binary relations can be written as follows:

class binrel {

private:

    vector<myPair> binrelVector;   // Initially null

public:

    binrel ();

    // Other function prototypes could appear here

    // Prototypes (headers) for =, +, - and * would be inserted here

};

QUESTION 11a [4 MARKS] Write prototypes for the functions (overloaded operators)  =, +, - and * as appropriate for inserting into the above binrel class (see also previous page).

The Wikipedia entry for recursive descent parser states, “A recursive descent parser is a top-down parser built from a set of mutually-recursive procedures (or a non-recursive equivalent) where each such procedure usually implements one of the production rules of the grammar.”

QUESTION 11b [2 MARKS]. When there is mutual recursion in recursive descent, e.g., among the functions expression, term and factor, explain how to write corresponding functions (for expression, term and factor) that obey the DBU (declaration before use) rule in C++.

Here is a grammar (used on next page) for a simple language for manipulating binary relations (same grammar as in CS246 assignment):
program    ::= statements 
statements ::= { declaration | insert | assignment | output }
declaration::= x:var x x:binrel ”;”
insert     ::= x:insert ”(” x ”,” stringconst ”,” stringconst ”)” ”;”
assignment ::= x ”=” expression ”;”
output     ::= x:output x “;”
expression ::= term { (”+” | ”-” ) term }
term       ::= factor { ”*” factor }
factor     ::= x | ”(” expression ”)”
QUESTION 11c [8 MARKS]  (See grammar on preceding page.)  In C++ write a function called expression that can be used in an recursive descent parser to check expressions in the above described binary expression language.  You should assume that at the same time that it is parsing, the recursive descent parser is also executing (interpreting) operations on binary expressions (such as +, - or *).  (This is the same as in a CS246 assignment.)  Your expression function should return as its value a binary relation. List and briefly describe any functions, global variables, etc that your expression function uses. If you do not remember the actual C++ syntax for some parts, write you code using English.  Write your expression function below.  You should use helper functions such as the following in writing expression.

void gettok()  // gets the next token from the token stream and stores 


// it in the tok global variable
bool accept(token t) // if the global tok matches t returns true and 



// gets token; otherwise just returns false

bool expect(token t) // if the global tok matches t returns true and 



// gets token; otherwise aborts program
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