Demo Programs

Chapter 2

C++ Flow of Control
if_prob1.cpp
// Progressive taxrate problem.

// Calculates your tax based on your income level.

// There are different formulas for different levels.

// Higher incomes are taxed more.

#include <iostream>

using namespace std;

const double
LEVEL_MAX = 35000.,   //global scope constants




RATE_LOW  = 0.15,




RATE_HIGH = 0.28;

int main ()

{
double
salary, tax;


cout << "Enter your salary $";


cin  >> salary;


if (salary <= LEVEL_MAX)



tax = salary*RATE_LOW;


else



tax = LEVEL_MAX* RATE_LOW + (salary - LEVEL_MAX)* RATE_HIGH;  





//formula for taxing salaries above LEVEL_MAX


cout.setf(ios::fixed);


cout.setf(ios::showpoint);


cout.precision(2);


cout << "\n\tYour tax is $" << tax << endl;


return 0;

}
if_prob2.cpp

// This program tells you which of two number is the largest.
#include <iostream>

using namespace std;

int main ()

{



double  number1,



  number2;


cout << "Enter Two Numbers:  ";


cin  >> number1 >> number2;


if (number1 > number2)



cout << "\n\nThe First Number is Larger\n\n";


else



cout << "\n\nThe Second Number is Larger\n\n";


return 0;

}
if_prob3.cpp

// This program tells you which of two number is the largest.
// It also resolves the problem of equality.
#include <iostream>

using namespace std;

int main ()

{



double
number1,




number2;


cout << "Enter Two Numbers:  ";


cin  >> number1 >> number2;


if(number1 == number2)



cout << "\n\nThe Numbers are Equal\n\n";


else



if(number1 > number2)




cout << "\n\nThe First Number is Larger\n\n";



else




cout << "\n\nThe Second Number is Larger\n\n";


return 0;

}

if_prob4.cpp

//  Odd/Even Algorithm
//  This program tells you if your number is odd or even.
#include <iostream>

using namespace std;

int main()

{


int number;


cout << "Type in an Integer Number: ";


cin  >> number;


if ((number%2) == 0)



 cout << "\n\nThe Number is EVEN\n\n";


else



 cout << "\n\nThe Number is ODD\n\n";


return 0;

}
if_prob5.cpp

//  Simple multiple selection structure if statement
#include <iostream>

using namespace std;

int  main()

{

int option; 

cout << "Please type 1, 2, or 3\n"

           << "1. Breakfast\n"

           << "2. Lunch\n"

           << "3. Dinner\n\n";

cin  >> option;

if (option == 1)

      cout << "Good morning\n\nOrder breakfast\n\n";

else if (option==2)



cout << "Good After noon\n\nOrder lunch\n\n";

else if (option==3)



cout << "Good Evening\n\nOrder dinner\n\n";

else



cout << "Order nothing\n\n";

   return 0;   



}
if_prob6.cpp
//  Progressive Tax Problem using multi selection structure if statement.
//  Calculates your tax based on your income level.
//  There are different formulas for different levels.
//  Higher incomes are taxed more.
//  This program has more tax brackets than the first one. (if_prob1.cpp)
#include <iostream>

using namespace std;

int main()

{ 

  int 
tax_bracket;

  double 
income, tax;

  cout << "Enter your income: $";

  cin  >> income;

  if ( income <= 10000.)

          { 

            tax_bracket = 1; 

            tax = 0.05 * income;

          } 

  else if (income <= 20000.)

          { 

            tax_bracket = 2; 

            tax = 500. + 0.10 * (income-10000);

          } 

 else if (income <= 30000)

         { 

           tax_bracket = 3; 

           tax = 1500. + 0.15 * (income-20000.);

         } 

 else if (income <= 50000.)

         { 

           tax_bracket = 4; 

           tax = 3000. + 0.20 * (income-30000.);

         } 

 else if (income <= 100000.)

         { 

         tax_bracket = 5; 

         tax = 7000. + 0.25 * (income-50000.);

         } 

 else 

         { 

           tax_bracket = 6; 

           tax = 19500. + 0.30 * (income-100000.);

         } 

   cout << "\n\nYour tax bracket is: " << tax_bracket;

  cout << "\n\nYour tax is $" << tax << endl << endl;

  return 0;

 }

while1.cpp
//  while loop demo

//  Demo in Debugger

#include <iostream>

using namespace std;

int main ()

{


int count (0);


while (count < 10)



count = count + 1;


cout << "Count = " << count << "\n\n";


return 0;

}

while_display2_4.cpp
//  Display 2.4  Savitch   While Loop

#include <iostream>

using namespace std;

int main( )

{

    int countDown;

    cout << "How many greetings do you want? ";

    cin  >> countDown;

    while (countDown > 0)

    {

        cout << "\nHello ";

        countDown = countDown - 1;

    }

    cout << endl;

    cout << "\nThat's all!\n\n";

    return 0;

}

while2.cpp
//  This program finds the average of a set of numbers using a while loop.
#include <iostream>

using namespace std;

int main ()

{
double average, sum = 0., dataValue;


int    numbersToAverage, count = 1;


cout << "How many numbers do you want to average? ";


cin  >> numbersToAverage;


while (count <=  numbersToAverage)


{
cout << "Type in a number > ";



cin  >> dataValue;



count++;


//This is the same as count = count + 1;


sum  += dataValue;   
//This is the same as sum = sum + dataValue;

}


average = sum/static_cast<double>(numbersToAverage);



// in case numbersToAverage and sum are both ints


cout << "\nAverage = " <<average << "\n\n";


return 0;

}

while2a.cpp
//  This program finds the average of a set of numbers using a while loop.
//  It also checks to make sure user doesn’t have zero numbers in the set.
#include <iostream>

using namespace std;

int main ()

{
double average, sum = 0., dataValue;


int    numbersToAverage, count = 1;


cout << "How many numbers do you want to average? ";


cin  >> numbersToAverage;


while(numbersToAverage <= 0)


{




cout << "\n\nYou must enter a number >= 1";



cout << "\nHow many numbers do you want to average ";



cin  >> numbersToAverage;


}


while (count <=  numbersToAverage)


{
cout << "\nType in a number > ";



cin  >> dataValue;



count = count + 1;



sum   = sum + dataValue;


}


average = sum / static_cast<double>(numbersToAverage);


cout << "\nAverage = " <<average <<"\n\n";


return 0;

}

failedExtraction.cpp
//  This programs calculates the average of numbers a user gives.

//  The user can give as many numbers as they want.  

//  When they are finished, they type a Q for quit.

//  What is happening is called a "Failed Extraction" 
//  The input expecting a number but gets a character. 

//  So the value returned by this (cin >> dataValue) statement is false.

#include <iostream>

using namespace std;

int main ()

{
double    average,


          sum     = 0.,


          dataValue;


int       count = 0;


cout << "Type in a number.  (Type Q to quit.) ";


while (cin  >> dataValue)



{
count = count + 1;




sum  += dataValue;





cout << "Type in a number.  (Type Q to quit.) ";



}


average = sum/static_cast<double>(count);


cout << "\nAverage = " << average << "\n\n";


return 0;

}
do_while_display2_5.cpp
//  Display  2.5  Savitch 

#include <iostream>

using namespace std;

int main( )

{

    int countDown;

    cout << "How many greetings do you want? ";

    cin  >> countDown;

    do

    {

        cout << "\nHello ";

        countDown = countDown - 1;

    }while (countDown > 0);

    cout << endl;

    cout << "\nThat's all!\n\n";

    return 0;

}

dowhile1.ccp
//  This program finds the average of a set of numbers using a do-while loop.
#include <iostream>

using namespace std;

int main ()

{


int 

count
= 0;


double
number,




sum = 0.,




average;


char

loop_test;
// loop flag


do


{  



cout << "Enter a number in the "



     << "set you want the average of: ";



cin  >> number;



sum += number;           



count++;







cout << "Another number?  Type Y for yes, N for no. ";



cin  >> loop_test;


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


average = sum/count;


cout << "\n\nThe average of the " << count << " numbers is "



<< average << ".\n\n";


return 0;
}
max_algor1.cpp
//  ref: dowhile1.cpp 
//  This program finds the average of a set of numbers using a do-while loop.

//  It also finds the maximum value of the numbers entered.
#include <iostream>

using namespace std;

int main ()

{


int 

count
= 0;


double
number,




sum = 0.,




average;


double
maximum;


char

loop_test;


// loop flag


do


{  cout << "Enter a number:  ";


   cin  >> number;


   sum += number;


   count++;


   if(count == 1)



maximum = number;


   else if(number > maximum)



maximum = number;


   cout << "Another number?  Type Y for yes, N for no. ";


   cin  >> loop_test;


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


average = sum/count;


cout << "\n\nThe average of " << count << " numbers is "



 << average << "\n";


cout << "\nMaximum Value is " << maximum << ".\n\n";


return 0;

}

dowhile2_sqRoot.ccp
//  Basic Square Root Algorithm using do-while loop
#include <iostream>

using namespace std;

int main ()

{
double
guess,




root,




number;


cout << "Type in a number you want the square root of:  ";


cin  >> number;


guess = number;


do


{

   

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

        
guess = root;


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


/* We actually want (root * root – number == 0)

   So the condition on the boolean expression should be 

              (root * root – number != 0)

   But a float may never be exactly == 0  

   The problem is that you can’t convert decimal to binary with exactness.

   So we want (root * root – number <= 1.e-10)

   So the condition on the boolean expression should be 

              (root * root – number > 1.e-10)

*/


cout << "\n\nThe Square Root of " << number << " is " << root << "\n\n";


return 0;

}

for_1.ccp
//  for loop demo

//  Demo in Debugger

#include <iostream>

using namespace std;

int main ()

{


int count;


for (count=0; count<10; count++)


cout << "Count = " << count << "\n\n";


return 0;

}
for_2.ccp
//  Display 2.4  Savitch changed to for loop
#include <iostream>

using namespace std;

int main( )

{

    int countDown;

    cout << "How many greetings do you want? ";

    cin  >> countDown;

    for (int count = countDown; count>0; count--)


{


   cout << "Hello \n";


}

    cout << endl;

    cout << "That's all!\n";

    return 0;

}

for_3.ccp
//  ref: while2
//  This program finds the average of a set of numbers using a for loop.
#include <iostream>

using namespace std;

int main ()

{


double
average,




numbersToAverage,




dataValue,




sum(0);


int

count;


cout << "How many numbers do you want to average? ";


cin  >> numbersToAverage;


for (count=1; count <= numbersToAverage; count++)



{



cout << "Type in a number: ";




cin  >> dataValue;




sum   = sum + dataValue;



}


average = sum/numbersToAverage;


cout << "\nAverage = " << average << "\n\n";


return 0;

}
for_4.ccp
//  ref: while2a
//  This program finds the average of a set of numbers using a for loop. 
//  It also checks to make sure user doesn’t have zero numbers in the set.

#include <iostream>

using namespace std;

int main ()

{


double
average,




sum = 0.,




numbersToAverage,




dataValue;


int

count;


cout << "How many numbers do you want to average? ";


cin  >> numbersToAverage;


while (numbersToAverage <= 0)


{
cout << "\n\nYou must enter a number >= 1";



cout << "\nHow many numbers do you want to average ";



cin  >> numbersToAverage;


}


for (count = 1; count <= numbersToAverage; count++)


{
cout << "Type in a number > ";



cin  >> dataValue;



sum   = sum + dataValue;


}


average = sum/numbersToAverage;


cout << "\nAverage = " << average << "\n\n";


return 0;

}

 max_algor2.cpp
//  Finds the average of a set of numbers using a for loop.
//  It checks to make sure user doesn’t have zero numbers in the set.
//  It also finds the maximum value of the numbers entered.
#include <iostream>

using namespace std;

int main ()

{


double 
average,




sum     = 0.,




numbersToAverage,




dataValue;


double 
maximum;


int    
count;


cout << "How many numbers do you want to average? ";


cin  >> numbersToAverage;


while
(numbersToAverage <= 0)


{
cout << "\n\nYou must enter a number >= 1";



cout << "\nHow many numbers do you want to average ";



cin  >> numbersToAverage;


}


for (count = 1; count <= numbersToAverage; count++)


{
cout << "Type in a number > ";



cin  >> dataValue;



if (count==1)




maximum = dataValue;



else if (dataValue > maximum)




maximum = dataValue;



sum = sum + dataValue;


}


average = sum/numbersToAverage;


cout << "\nAverage = " << average << "\n";


cout << "\nMaximum Value is "<< maximum << "\n\n";


return 0;

}

