CSCI 201: Exam 2 Solution



Problem 1: 

What does the program below print?

#include <iostream.h>

void changeit1(int &i, int &j, int &k) {

   i=1;

   j=2;

   k=3;

   cout << "in changeit1, i = " << i << ", j = " << j << ", k = " << k 

        << endl;

 }

void changeit2(int &i, int j, int k) {

   i=100;

   j=101;

   k=102;

   cout << "in changeit2, i = " << i << ", j = " << j << ", k = " << k 

        << endl;

}

int main() {

   int a=10, b=20, c=30;

   changeit1(a,b,c);

   cout << "a= " << a << ", b= " << b << ", c= " << c << endl;

   changeit2(a,b,c);

   cout << "a= " << a << ", b= " << b << ", c= " << c << endl;

   return 0;

}

ANS:
in changeit1, i = 1, j = 2, k = 3

a= 1, b= 2, c= 3
in changeit2, I = 100, j = 101, k = 102
a= 100, b= 2, c= 3
Problem 2:

Write the function SumOdd().  The prototype for SumOdd() is given below. 
  int SumOdd(int num)

  // pre:  num > 0

  // post: returns the sum of all odd numbers with values greater than 0 and

  //       less than or equal to num

ANS:

int SumOdd(int num)

{

   int sum = 0;

   for(int i = 1; i <= num; i++) {


if(i%2 != 0) {


   sum += i;


}

   }

   return sum;

}

Below is a modification of the CTimer class definition introduced in chapter 6 of the text.  You will use it in answering questions 3 and  4.

#ifndef _CTIMER_H

#define _CTIMER_H

// a class that can be used to "time" parts of programs

//

// operations are:

//

//     Start() : starts the timer 

//     Stop()  : stops the timer

//     ElapsedTime() : returns the elapsed time between 

//                     start and the last stop

//     CalculateElapsedTime(): calculates the elapsed time between 

//                             the start and the last stop

//     CalculateCumulativeTime(): adds the value of the last

//                                laps time to the cumulative laps time

//     CumulativeTime(): returns cumulative total of all laps times 

//                      (timed intervals), i.e., sum of calls to ElapsedTime

//     Reset()    : resets all values to 0 so "removes" history of timer

//

class CTimer{

  public:

    CTimer();                       // initializes all state variables to 0

    void Reset();                   // resets all state variables to 0

    void Start();                   // sets value of myStartTime

    void Stop();                    // sets value of myEndTime

    void CalculateElapsedTime();    // sets myElapsed=myEndTime-myStartTime

    void CalculateCumulativeTime(); // sets myCumulative+=myElapsed

    double ElapsedTime() const;     // returns the value of myElapsed

    double CumulativeTime() const;  // returns the value of myCumulative

  private:

    long myStartTime,myEndTime;

    double myElapsed;                 // time between start and last stop

    double myCumulative;              // cumulative of all laps times

};

#endif      // _CTIMER_H not defined
Problem 3:

Write a segment of code (it does not need to be a complete program) that creates a CTimer object and uses that object to calculate and print the amount of time used by the function SumOdd(), written in problem 2, when that function is called with a calling argument of 1000.  You do not need to write the function SumOdd() again, only call it.  Your code should print the amount of time used by SumOdd() to the monitor.  The steps in involved are as follows:

(1) create Ctimer object

(2) start the timer
(3) call SumOdd() with the calling argument of 1000
(4) stop the timer
(5) print the elapsed time to the monitor.
ANS:

Ctimer clock;

clock.Start();

SumOdd(1000);

clock.Stop();

clock.CalculateElapsedTime();

cout << clock.ElapsedTime() << endl;
Problem 4:

Part 1.  In the class definition on the previous page, indicate which of the functions is an accessor function (write accessor by the function prototype), which is a mutator function, and which is a constructor.

ANS:

class CTimer{

  public:

    CTimer();                       constructor
    void Reset();                   mutator
    void Start();                   mutator
    void Stop();                    mutator
    void CalculateElapsedTime();    mutator
    void CalculateCumulativeTime(); mutator
    double ElapsedTime() const;     accessor
    double CumulativeTime() const;  accessor
  private:

    long myStartTime,myEndTime;

    double myElapsed;                 // time between start and last stop

    double myCumulative;              // cumulative of all laps times

};

