
1. Файл Vector.h
template <class TYPE, int NMAX> class Vector

 { private:

    int  size;

    TYPE v[NMAX];

   public:

    Vector();

    Vector(TYPE x);

    ~Vector() { }

    int  GetSize() const { return size; }

    TYPE&       operator [] (int n);

    const TYPE& operator [] (int n) const;

    int         operator == (const Vector& vector2);

    Vector      operator +  (const Vector& vector2);

    Vector      operator += (const Vector& vector2);

    Vector      operator -  (const Vector& vector2);

    Vector      operator -= (const Vector& vector2);

    TYPE        operator *  (const Vector& vector2);

  };

template <class TYPE, int NMAX> ostream& operator<< (ostream &f, const Vector<TYPE, NMAX> &v);

template <class TYPE, int NMAX> istream& operator>> (istream &f, Vector<TYPE, NMAX> &v);

2. Файл Vector.cpp
#include <iostream>

using namespace std;

#include "Vector.h"

template <class TYPE, int NMAX> Vector<TYPE, NMAX>::Vector()

 { size = NMAX;

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

    v[i] = 0;

  }

template <class TYPE, int NMAX> Vector<TYPE, NMAX>::Vector(TYPE x)

 { size = NMAX;

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

    v[i] = x;

  }

template <class TYPE, int NMAX> inline TYPE& Vector<TYPE, NMAX>::operator [] (int n)

 { if (n < 0) n = 0;

   else if (n >= size) n = size - 1;

   return v[n];

  }

template <class TYPE, int NMAX> inline const TYPE& Vector<TYPE, NMAX>::operator [] (int n) const

 { if (n < 0) n = 0;

   else if (n >= size) n = size - 1;

   return v[n];

  }

template <class TYPE, int NMAX> int Vector<TYPE, NMAX>::operator == (const Vector& vector2)

 { for (int i = 0; i < size; i++)

    if (v[i] != vector2.v[i])

     return 0;

   return 1;

  }

template <class TYPE, int NMAX> Vector<TYPE, NMAX> Vector<TYPE, NMAX>::operator +  (const Vector& vector2)

{ Vector res;

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

   res.v[i] = v[i] + vector2.v[i];

  return res;

 }

template <class TYPE, int NMAX> Vector<TYPE, NMAX> Vector<TYPE, NMAX>::operator += (const Vector& vector2)

{ for (int i = 0; i < size; i++)

   v[i] += vector2.v[i];

  return *this;

 }

template <class TYPE, int NMAX> Vector<TYPE, NMAX> Vector<TYPE, NMAX>::operator -  (const Vector& vector2)

{ Vector res;

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

   res.v[i] = v[i] - vector2.v[i];

  return res;

 }

template <class TYPE, int NMAX> Vector<TYPE, NMAX> Vector<TYPE, NMAX>::operator -= (const Vector& vector2)

{ for (int i = 0; i < size; i++)

   v[i] -= vector2.v[i];

  return *this;

 }

template <class TYPE, int NMAX> TYPE Vector<TYPE, NMAX>::operator *  (const Vector& vector2)

{ TYPE res = 0;

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

   res += v[i] * vector2.v[i];

  return res;

 }

template <class TYPE, int NMAX> ostream& operator<< (ostream &f, const Vector<TYPE, NMAX> &v)

 { streamsize s = f.width();

   for (int i = 0; i < v.GetSize(); i++)

    f << setw(0) << " " << setw(s) << v[i];

   f << endl;

   return f;

  }

template <class TYPE, int NMAX> istream& operator>> (istream &f, Vector<TYPE, NMAX> &v)

 { for (int i = 0; i < v.GetSize(); i++)

    f >> v[i];

   return f;

  }
3. Файл Complex.h**
class Complex

 { private:

    double r, m;

   public:

    Complex(double nr = 0, double nm = 0) : r(nr), m(nm) {};

    Complex operator ++();

    Complex operator ++(int);

    Complex operator --();

    Complex operator --(int);

    Complex operator +(const Complex& c) const;

    Complex operator -(const Complex& c) const;

    Complex operator +=(const Complex& c);

    Complex operator -=(const Complex& c);

    bool    operator ==(const Complex& c) const;

    bool    operator !=(const Complex& c) const;

    friend ostream& operator<< (ostream &f, const Complex &c);

    friend istream& operator>> (istream &f, Complex &c);

  };

4. Файл main.cpp
#include <iostream>

#include <iomanip>

#include "Vector.cpp"

#include "Complex.h"

using namespace std;

void main()

 { 

   // Вещественный вектор

   Vector<double, 10> v1, v2, v3;

   const Vector<double, 10> v5;

   for (int i = 0; i < v1.GetSize(); i++)

    { v1[i] = i; v2[i] = i + 50; }

   cout << fixed << setprecision(1);

   cout << "v1:      " << setw(5) << v1;

   cout << "v2:      " << setw(5) << v2;

   v3 = v1 + v2;

   cout << "v1 + v2: " << setw(5) << v3;

   v3 = v1 - v2;

   cout << "v1 - v2: " << setw(5) << v3;

   double r = v1 * v2;

   cout << "r = " << r << endl;

   cout << "v5:      " << setw(5) << v5;

   // Целочисленная матрица
   Vector<Vector<int, 3>, 3> m1, m2(7), m3;

   cout << "m1" << endl << setw(2) << m1;

   cout << "m2" << endl << setw(2) << m2;

   for (int i = 0; i < m1.GetSize(); i++)

    for (int j = 0; j < m1[i].GetSize(); j++)

     { m1[i][j] = (i + 1) * (j + 1); m2[i][j] = (i + 1) * j + 5; }

   cout << "m1" << endl << setw(2) << m1;

   cout << "m2" << endl << setw(2) << m2;

   m3 = m1 + m2;

   cout << "m3" << endl << setw(2) << m3;

   m3 = m1 - m2;

   cout << "m3" << endl << m3;

   Vector<int, 3> v = m1 * m2;

   cout << "v = " << v << endl;

   // Вектор комплексных чисел

   Vector<Complex, 3> c1, c2, c3;

   for (int i = 0; i < c1.GetSize(); i++)

    c1[i] = Complex(i, -i);

   for (int i = 0; i < c2.GetSize(); i++)

    c2[i] = Complex(i * 2, -i * 3);

   cout << "c1 = " << setw(4) << c1;

   cout << "c2 = " << setw(4) << c2;

   c3 = c1 + c2;

   cout << "c3 = " << setw(4) << c3;

   c3 = c1 - c2;

   cout << "c3 = " << setw(4) << c3;

   Complex x = c1 * c2;
// Для класса Complex операция * не определена. Однако,


// пока эта операция не используется, соответствующая

// функция для класса Vector<Complex, 3> не генерируется 


// по шаблону и проблем не возникает

  }
** Файл Complex.cpp не приводится. См. лекцию 12.
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