Demo Programs

Chapter 3

C++ Functions
display 3_1.cpp

// Computes the size of a dog house that can be purchased given the user’s budget.

#include <iostream>

#include <cmath>

using namespace std;

int main( )

{

    const double COST_PER_SQ_FT = 10.50;

    double budget, area, lengthSide;

    cout << "Enter the amount budgeted for your dog house $";

    cin  >> budget;

    area = budget/COST_PER_SQ_FT;

    lengthSide = sqrt(area);

    cout.setf(ios::fixed);

    cout.setf(ios::showpoint);

    cout.precision(2);


cout << "\nFor a price of $" << budget << endl

         << "I can build you a luxurious square dog house\n"

         << "that is " << lengthSide

         << " feet on each side.\n\n";

    return 0;

}
display 3_5.cpp
//This program calculates the total cost of a purchase

// based on the number of items bought and the price per item.

// It uses a user-defined function called totalCost which has Pass-By-Value parameters
#include <iostream>

using namespace std;

double totalCost(int numberOfItems, double pricePerItem);


//Preconditions:  the number of items and the cost per item is known


//Postconditions:  the total cost of the number of items including 5% sales tax is returned

int main( )

{

    double price, bill;

    int    number;

    cout << "Enter the number of items purchased: ";

    cin  >> number;

    cout << "Enter the price per item $";

    cin  >> price;

    bill = totalCost(number, price);

    cout.setf(ios::fixed);

    cout.setf(ios::showpoint);

    cout.precision(2);

    cout << number << " items at "

         << "$" << price << " each.\n"

         << "Final bill, including tax, is $" << bill

         << endl;

    return 0;

}

double totalCost(int numberParameter, double priceParameter)

{

    const double TAXRATE = 0.05; 
//5% sales tax

    double subtotal;

    subtotal = priceParameter * numberParameter;

    return (subtotal + subtotal*TAXRATE);

}

root_01.cpp

//  The program defines a new Square Root Function 

//  It is different than the pre-defined square root function in the <cmath> library
#include <iostream>

using namespace std;

double sqrt_new(double number);

// Preconditions:  a number you want to find the square root of

// Postconditions:  the square root of the number is returned

int main ()

{
double value;


cout << "Type in a number to square root:  ";


cin  >> value;


cout << "\nThe Square root of " << value << " is "


        <<  sqrt_new(value) << endl << endl;


return 0;

}

double sqrt_new(double number)

{



double root, guess;


guess = number;


do


{



 root  = 0.5*(guess+number/guess);



 guess = root;


}


while ( (root*root-number) > 1.e-10);


return root;

}

root_02.cpp
//  The program defines a new Square Root Function 

//  It is different than the pre-defined square root function in the <cmath> library

//  It protects against square root of zero and negative number.
//  It asks the user if they want to do another one before exiting program.
#include <iostream>

#include <cstdlib>

using namespace std;

double sqrt_new(double number);

int main ()

{
double value;


char   loop_test;


do


{  
cout << "Type in a number to square root:  ";

cin   >> value;



cout << "\nThe Square root of " << value << " is " << sqrt_new(value) << endl;



cout <<  "\nAnother?  Type Y for yes ";



cin   >> loop_test;


} while (loop_test=='Y' || loop_test=='y');


cout << endl;

return 0;

}

double sqrt_new(double number)

{
double root ,  guess;


if (number > 0.0)



{   guess = number;



     do



     {




root = 0.5*(guess + number/guess);




guess = root;



      } while ((root*root - number)>1.e-10);



      return root;



}  

 else if (number == 0.0)



return 0;


 else

                       {   cout << "\nFATAL ERROR\n"
<< "You attempted to take the square root of a negative  number\n\n";


    exit(1);



}

}

round.cpp

//  This program will round a number to a specified decimal pposition.

//  Rounding Function and Driver Program  

#include <iostream>

#include <cmath>

using namespace std;

double round(double number, int roundPosition);

//  Precondition: number to round off and decimal position to round to is known

//  Postcondition:  the rounded number to the specified decimal position is returned

/*   roundPosition:   
0  ones

2  hundreds

-1  tenths







1  tens

3  thousands

-2  hundredths  
-3  thousandths   */

int main ()

{
double value;

    
int  roundPosition;


cout << "Type in a number you want to round off: ";


cin  >> value;


cout << "Type in the decimal position that you want the number rounded to: ";


cin  >> roundPosition;


cout.setf(ios::fixed | ios::showpoint);


cout.precision(12);


cout <<  "\n\nOriginal Value:"  << value << endl;

            cout.precision(roundPosition)

cout << "\n\nRounded Value: " << round(value, roundPosition) << "\n\n";


return 0;

}

double round(double number, int roundPosition)

{
int index;


if (roundPosition >= 0)



{   for (index=1; index <= roundPosition; index++)





number = number*10.;



     number = floor (number + 0.5);



     for (index=1; index <= roundPosition; index++)





number = number/10.;



}


else



{   for (index=1; index <= -roundPosition; index++)





number = number/10.;



     number = floor (number + 0.5);



     for (index=1; index <= abs(roundPosition); index++)





number = number*10.;



}


return number;

}
trig_table1.cpp
//This program prints out a Trig Table    

#include <iostream>

#include <cmath>

//for the sin and cos functions

using namespace std;

int main()

{
const double PI = 3.141592654;


int              angleDegrees;


double       angleRadians;


cout  <<  "Angle       Sine            Cosine";


for (angleDegrees = 0; angleDegrees <= 360; angleDegrees+=20)



{  
                            cout.setf(ios::fixed | ios::showpoint);



    cout.precision(4);



   angleRadians = angleDegrees*PI/180.;



   cout<<"\n"<<angleDegrees<<"  "




       <<sin(angleRadians)<<"  "





   <<cos(angleRadians);



}

             cout<<"\n\n";

             return 0;

}

trig_table2.cpp
//  Trig Table Improvement








//  Adds  header and aligns the columns setw

#include <iostream>

#include <cmath>
//for the sin and cos functions

#include <iomanip>
//for the setw manipulator

using namespace std;

int main()

{
const double PI = 3.141592654;


int          angleDegrees;


double       angleRadians;


cout  <<  "Angle   Sine      Cosine";

for (angleDegrees = 0; angleDegrees <= 360; angleDegrees+=20)



{cout.setf(ios::fixed | ios::showpoint);



 cout.precision(4);



 angleRadians = angleDegrees*PI/180.;



 cout << "\n" << setw(4) << angleDegrees << "  "




          << setw(8) << sin(angleRadians) <<"  "



                      << setw(8) << cos(angleRadians);



}


cout << "\n\n";


return 0;

}
