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Contestants were asked to run the program for n at 1,000 and n at 100,000. The grader should run 

the contestant program to the results below to about 14 degrees of precision depending on the 

compiler. At times the compiler will not always round as indicated in the code provided by the 

contestant. When the value for n is changed, the compiler can throw more values of precision than 

is indicated. Please keep this in mind when grading.  At this point, if the grader so chooses, the code 

should be checked to make certain precision was set and points may be granted.  

 

Execution for n at 1,000 

 
 

Execution for n at 100,000 
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// C++ code for regional 2015 c++ programmer 
// Programmer: _____ 
// This program calculates the value of PI using the Libnitz series 
 
#include <iostream> 
#include <math.h> 
#include <iomanip> 
#include <fstream> 
 
using namespace std; 
 
double promptForLimitValue(void); 
double valueOfLibnizSeries(double); 
 
int main() 
{ 
 int counter = 1; 
 do 
 { 
  // assign values to constants 
  double knownValueOfPi = 3.141592653589793; 
  double valueOfPi22by7= 22.0/7.0; 
  double valueOfPi355by113 = (double)(355.0/113.0); 
   
  // declare function prototypes 
  int nLimit = promptForLimitValue(); 
  double LibApprox = valueOfLibnizSeries(nLimit); 
 
  // Create the report 
  cout << "The value of n in the Leibniz Series: " <<nLimit <<endl; 
  cout << "The Leibniz Series approximation of PI at n: "  
       << setprecision(16) <<LibApprox <<endl <<endl; 
  cout.setf(ios::fixed); 
  cout << "The known value of PI to 15 decimal points: " 
       << setprecision(16) << knownValueOfPi <<endl; 
  cout << "The difference between PI and the Leibniz Series: " 
       << setprecision(15) <<abs(knownValueOfPi - LibApprox) <<endl <<endl; 
         cout << "The approximation of PI using 22/7: " 
       << setprecision(15) <<valueOfPi22by7 <<endl;         
        cout << "The difference between PI using 22/7 and the Leibniz Series: "  
       << setprecision(15) <<abs(valueOfPi22by7 - LibApprox)<<endl <<endl;  
        cout << "The approximation of PI using 355/113: "  
       << setprecision(15) <<valueOfPi355by113 <<endl;   
  cout.setf(ios::fixed); 
  cout << "The difference between PI using 355/113 and the Leibniz Series:" 
       << setprecision(15) <<abs(valueOfPi355by113 - LibApprox)<<endl <<endl; 
 cin.get(); 
 } while(counter < 5); 
 return 0; 
} 
 
 double promptForLimitValue(void) 
{   // Prompt for value of n 
 int nLimit = 0; 
 while(1) 
 {   cout << "Enter an integer n greater than 0: "; 
  cin >> nLimit; 
  if (nLimit > 0.0 ) 
     break; 
  else 
  {  cout << endl << "n must an integer > 0" <<endl;}   
 } 
 return nLimit;  
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} 
 
 
double valueOfLibnizSeries(double nlimit) 
{   // Calc libniz series based upon value prompted nlimit 
 double approx = 0.0; 
 for(double i = 0; i <= nlimit; i++) 
 { 
  approx += 4 * ((pow(-1, i))/((2 * i) + 1)); 
 } 
 return approx; 
} 
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Your application will be graded on the following criteria:  

  

Solution and Project 

 

The project is present on the flash drive      ____ 10 pts 

The project is named according to the naming conventions    ____ 10 pts 

 

Program Execution 

 

Code copied to USB drive and program runs from USB     ____ 20 pts  

 

If the program does not execute, then the remaining items in this section receive a score of 

zero.  

 

The program rejects negative numbers when requesting a value for n  ____ 15 pts 

The program runs and produces correct output for n = 1,000   ____ 25 pts 

The program runs and produces correct output for n = 100,000   ____ 25 pts 

The output is matches the sample output in format and alignment   ____ 25 pts 

The program displays the results of the Leibniz approximation to 15 decimals ____ 10 pts 

The program displays the 22/7 approximation to 15 decimals   ____ 10 pts 

The program displays the 355/113 approximation to 15 decimals   ____ 10 pts 

The program displays the difference between the Leibniz approximation and  

the known value of π to 15 decimals      ____ 10 pts 

The program displays the difference between the 22/7 approximation of π and  

the known value of π to 15 decimals      ____ 10 pts 

The program displays the difference between the 355/113 approximation of π  

and the known value of π to 15 decimals      ____ 10 pts 

 

Source Code Review  

Code is commented at the top, for each function, and as needed    ____ 15 pts  

Code uses reasonable and consistent variable naming conventions   ____ 15 pts  

A function is used to obtain the number of terms to use in the Leibniz series    ____ 30 pts 

A function is used to calculate the Leibniz approximation of PI that has the  

signature of:  double Leibniz( int terms )      ____ 30 pts 

The program uses output formatting to limit the difference between the Leibniz  

approximation of π and the known value of π to 10 digits    ____ 10 pts 

The program uses output formatting to limit the difference between the 22/7  

approximation of π and the known value of π to 10 digits    ____ 10 pts 

The program uses output formatting to limit the difference between the 355/113  

approximation of π and the known value of π to 10 digits    ____ 10 pts 

All differences are calculated as absolute values     ____ 10 pts 

Output formatting is used to limit the Leibniz series approximation of π to 15 

Decimal positions         ____ 10 pts 

Output formatting is used to limit the 22/7 approximation of π to 15 decimal  

positions          ____ 10 pts 

Output formatting is used to limit the 355 / 113 approximation of π to 16 digits ____ 10 pts 

 Total Points: 350 pts 
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