Faculty of Engineering and Computer Science

Concordia University
MECH215  Winter 2004-2005

 Final Exam

	Value: 60%

Time: 180 minutes

Total marks: 150
	Materials allowed: NONE

No computing aids (no calculators).

	Write your solutions in the space provided, 

or on the reverse sides of the pages.


	ID#________________ Section: __  

___________________  _______________

Last name                              First name


READ EACH QUESTION CAREFULLY, AND SHOW YOUR REASONING!

There are 6 questions: Plan your time carefully.

1____2_____3____4_____5_____6_____

    30       20       20      25         25        30      

I- 30 points
Consider a one-dimensional array GRADE that contains the students’ grades for MECH 215. The array should be declared in main() and includes N integer values, each of which belongs to the range [0,100].
a. (10 points) Write a function that returns the variance of the grades. Variance is computed by:
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Where xi is a sample (grade) and ( is the mean (average) of the grades. For example, if the array contains 3 samples of: 1, 2 and 3, gives us:

  [(1-2)2  + (2-2)2  + (3-2)2 ] / 3

b. (10 points) Write a function that searches for an element (given by the user) in the array and returns its index if it exists. If element does not exist, return –1.

c. (10 points) Write a function that finds the mode of the array (the mode of an array is the number that occurs most often. Example: {1, 1, 1, 2, 3, 3, 4, 5} ( 1 is mode).

II- 20 points
2.1- (10 points) What is wrong with the following program? If nothing is wrong, what does the program print? 

#include <iostream>

using std::cout;

using std::endl;

void f1( const int [] );  // function prototype

int main()

{

    int a[] = { 10, 20, 30 };

    f1( a );

    cout << a[ 0 ] << ' ' << a[ 1 ] << ' ' << a[ 2 ] << '\n';

    return 0;  // indicates successful termination

} // end main

void f1( const int b[] )             

{                                                  

    b[ 0 ] /= 2;    

    b[ 1 ] /= 2;    

    b[ 2 ] /= 2;    

}

2.2- (10 points) What does the following program do? Explain.

void f2( const int * );  // prototype

int main()

{


int y;


f2( &y );   


return 0;  // indicates successful termination

} // end main

void f2( const int *xPtr )

{


*xPtr = 100;  

} // end function f2

III- 20 points
Consider the following program:

void fn1(int [], int); // function prototype

void fn2(int *, int &); // function prototype

int main() 

{ 

   int a [10]; 

   int b=10; 

   fn1(a, b);    // (1)

   fn1(a[ ], b); // (2)

   fn1(a[b], b); // (3)

   fn1(&b, b);   // (4)

   fn1(*a, b);   // (5)

   fn2(a, b);    // (6)

   fn2(a[ ], b); // (7)

   fn2(a[b], b); // (8)

   fn2(&b, b);   // (9)

   fn2(*a, b);   // (10)

   return 0; 

}

void fn1 (int x[], int y)

{

   for (int i = 0; i < y; i++)

     x[i] = i;

}

void fn2 (int *x, int& y)

{

   *x = *x * *x * y

}
Which of the above function calls from (1) to (10) will cause syntax, run-time and/or logic error(s) and why?

IV- 25 points
Answer the following questions:

1. (5 points) What is inline function? Write only a function prototype for an inline function that takes a double value as input and returns the cube of that value.

2. (5 points) What is function overloading?

3. (10 points) Write a function template “maximum” that determines the largest of three values.

4. (5 points) Define the following terms:

· Class attributes 

· Class behaviors

· Class constructor

V- 25 points
Write a definition of a class “time” that has: hour, minute and second as data members and the following member functions: set​Time, displayTime.

You should include the definition of two files: time.h and time.cpp. The class should include a constructor that initializes the data members to 0. The member function set​Time must ensure that the variables provided to the data members of the class are acceptable. The function displayTime should display the time in standard format; for example, if hour = 13, minute = 27 and second = 6, then the function should display 13:27:06.
Write a test program that demonstrates the class Time capabilities.
VI- 30 points
1- (15 points) Write a program that inputs a line of text, tokenizes the line with function strtok and outputs the tokens in reverse order. For example: the line “I love music” will produce three tokens: “I”, “love”, and “music” and will output the tokens in the following order: “music”, “love”, and “I”.

2- (15 points) Write a program that defines an array (one dimensional array) which contains the following cities: “Montreal”, “Toronto”, “Ottawa”, and “Alberta”; compare the cities and output the one with the least number of characters. NOTE: you can use any function from the <cstring> library.
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