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#include <algorithm>
#include <iostream>
#include <numeric>
#include <stdexcept>
#include <vector>

#define SHOW(arg) std::cout << "Macro SHOW “" #arg "”: " << (arg) << '\n';

double mean(std::vector<double> const &v) {
if (v.empty())
throw std::domain error{"Attempt to compute the mean of the elements "
"from an empty vector."};
// Compute the mean using the accumulate algorithm of the STL.
return std::accumulate(v.begin(), v.end(), 0.) / v.size();
// double sum{v[0O]};
// for (size t i{l}; i < v.size(); ++1)
// sum += v[i];
// return sum / v.size();
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double standardDeviation(std::vector<double> const &v) {
if (v.empty())
throw std::domain_error{
"Attempt to compute the standart deviation of the elements "
"from an empty vector."};
// [sum {i=1}"n (x i - xb)"~2] / (n-1) =
// (sum {i=1}"n x i”~2 - n xb~2) / (n-1)
if (v.size() == 1)
return 0;
// Compute the standard deviation using the accumulate and inner product
// algorithms of the STL.
double const sl{std::accumulate(v.begin(), v.end(), 0.)};
double const s2{std::inner_product(v.begin(), v.end(), v.begin(), 0.)};
return (s2 - sl * sl / v.size()) / (v.size() - 1)
// double s1{v[O]};
// double s2{v[0O]};
// for (size t i{l}; i < v.size(); ++1)
// sl += v[i], s2 += v[i]*v[i];
// return (s2 - sl1 * s1 / v.size()) / (v.size() - 1);
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double min(std::vector<double> const &v) {
if (v.empty())
throw std::domain error{"Attempt to compute the min of the elements "
"from an empty vector."};
// Compute the min using the min algorithm of the STL (ranges library).
return std::ranges::min(v);
// double min{v[O]} ;
// for (size t i{l}; i < v.size(); ++1i)
// if (v[i] < min)
// min = v[i];
// return min;
}
double max(std::vector<double> const &v) {
if (v.empty())
throw std::domain error{"Attempt to compute the min of the elements "
"from an empty vector."};
// Compute the max using the max algorithm of the STL (ranges library).
return std::ranges::max(v);
// double max{v[O]} ;
// for (size t i{l}; i < v.size(); ++1i)
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60 //  if (v[i] > max)

61 // max = v[i];

62 // return max;

63 }

64

65 int main() {

66 SHOW(mean(std: :vector<double>{1, 2, 3}))

67 SHOW(standardDeviation(std: :vector<double>{1}))

68 SHOW(standardDeviation(std::vector<double>{1, 2}))
69 SHOW(standardDeviation(std: :vector<double>{1, 2, 3}))
70 SHOW(min(std: :vector<double>{1, 2, 3}))

71 SHOW(max(std: :vector<double>{1, 2, 3}))

72 return 0;

73 }
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Output:
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SHOW
SHOW
SHOW
SHOW
SHOW
SHOW

“mean(std::vector<double>{1, 2, 3})": 2
“standardDeviation(std::vector<double>{1})": 0
“standardDeviation(std::vector<double>{1l, 2})”: 0.5
“standardDeviation(std::vector<double>{1, 2, 3})":
“min(std::vector<double>{1, 2, 3})": 1
“max(std::vector<double>{1, 2, 3})": 3
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