# include <iostream>

# include <cmath>

using namespace std;

double sumArr(double arr[], int size);

double avgArr(double arr[], int size);

double largeArr(double arr[], int size);

double smallArr(double arr[], int size);

void sort(double arr[], int size);

double arrVariance(double arr[], int size);

void getData(double arr[], int& size);

const int SIZE = 100;

void main()

{


double nums[SIZE]; int count = 0, choice, n;


do


{



cout << "\nMENU "




 << "\n1 - Get Data "




 << "\n2 - Smallest, largest, sum & mean "




 << "\n3 - Sort & Display "




 << "\n4 - Display "




 << "\n5 - Variance & Standard Deviation"




 << "\n6 - Quit "




 << "\nEnter a selection: ";



cin >> choice;



switch(choice)



{



case 1: getData(nums, count);




    break;



case 2: if(count == 0)





{






cout << "\nNo data in Array. Use option 1. ";







break;





}




    cout << "\nlargest value is " << largeArr(nums, count)






  << "\nSmallest value is " << smallArr(nums, count)




 

  << "\nSum is " << sumArr(nums, count)






  << "\nAverage is " << avgArr(nums, count);






  break;



case 3: sort(nums, count);




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





{






if(n % 4 == 0)







cout << endl;






cout << nums[n] << "\t";





}





break;



case 4: for(n = 0; n < count; n++)





{






if(n % 4 == 0)







cout << endl;






cout << nums[n]<< "\t";





}





break;



case 5: cout << "\nThe variance is: " << arrVariance(nums, count)






<< "\nThe standard deviation is: " << sqrt(arrVariance(nums, count));




     break;



case 6: cout << "\nEnding application"; break;



default: cout << "\nInvaslid choice, Choose 1 - 6 .";



}


}while(choice != 6);


return;

}

double sumArr(double arr[], int size)

{


double total = 0;


for(int n = 0; n < size; n++)



total += arr[n];


return total;

}

double avgArr(double arr[], int size)

{


double total = sumArr(arr, size);


return total/size;

}

double largeArr(double arr[], int size)

{


double large = arr[0];


for(int n = 0; n < size; n++)



if(arr[n] > large)




large = arr[n];



return large;

}

double smallArr(double arr[], int size)

{


double small = arr[0];


for(int n = 0; n < size; n++)



if(arr[n] < small)




small = arr[n];



return small;

}

void sort(double arr[], int size)

{


double temp;


for(int n = size - 1; n > 0; n--)



for(int j = 0; j < n; j++)



{




if(arr[j] > arr[j+1])




{





temp = arr[j];





arr[j] = arr[j+1];





arr[j+1] = temp;




}



}

}

double arrVariance(double arr[], int size)

{


double mean = avgArr(arr, size);


double sumSq = 0, variance = 0;


for(int n = 0; n < size; n++)



sumSq += pow(arr[n] - mean, 2);


if(size > 1)



variance = sumSq/(size-1);


return variance;

}

void getData(double arr[], int& size)

{


cout << "\nHow many numbers: ";


cin >> size;


for(int n = 0; n < size; n++)


{



cout << "\nENter number " << (n+1) << ": ";



cin >> arr[n];


}

}

