Реализовать класс VECTOR3D для работы с векторами в трехмерном пространстве в котором реализованы основные операции над векторами(Сумма/разность векторов, произведение/деление вектора на число, скалярное произведение векторов, векторное, длина вектора и нормализация), описанные в хедере “vec3d.h”. 

vec3d.h:
#pragma once

class vector3d {
public:
    double x, y, z;

    vector3d() {
        x = 0;
        y = 0;
        z = 0;
    }

    vector3d(double x_, double y_, double z_) {
    }

    vector3d(const vector3d& vec); //copy constructor
    vector3d& operator=(const vector3d& other);

    vector3d operator+(const vector3d& other); //sum of vector
    vector3d operator-(const vector3d& other); //subs of vector
    vector3d operator*(double value); //vec multi
    vector3d operator/(double value); //vec div

    vector3d &operator+=(const vector3d& other); //add new vector to current vector
    vector3d &operator-=(const vector3d& other); //subs new vector to current vector
    vector3d &operator*=(double value); //multi current vector
    vector3d &operator/=(double value); //div current vector

    double dot_product(const vector3d& other); //dot product of vectors

    double vector_length(); //length of vector

    vector3d cross_product(const vector3d& other); //cross product of vectors

    vector3d normalization(); //normalization of vector
    
};
main.cpp:
#include <iostream>
#include<assert.h>
#include "vec3d.h"
const double e = 1e-5;

int main() 
{
    {
        vector3d a;
        assert(a.x == 0);
        assert(a.y == 0);
        assert(a.z == 0);
    }

    {
        vector3d a(1.1, 2.2, 3.3);
        assert(a.x == 1.1);
        assert(a.y == 2.2);
        assert(a.z == 3.3);

        vector3d b(4.4, 5.5, 6.6);
        assert(b.x == 4.4);
        assert(b.y == 5.5);
        assert(b.z == 6.6);

        vector3d c = a + b;
        assert(a.x == 1.1);
        assert(a.y == 2.2);
        assert(a.z == 3.3);

        assert(b.x == 4.4);
        assert(b.y == 5.5);
        assert(b.z == 6.6);

        assert(fabs(c.x - 5.5) < e);
        assert(fabs(c.y - 7.7) < e);
        assert(fabs(c.z - 9.9) < e);

        c += a;

        assert(a.x == 1.1);
        assert(a.y == 2.2);
        assert(a.z == 3.3);

        assert(fabs(c.x - 6.6) < e);
        assert(fabs(c.y - 9.9) < e);
        assert(fabs(c.z - 13.2) < e);

        c -= b;

        assert(b.x == 4.4);
        assert(b.y == 5.5);
        assert(b.z == 6.6);

        assert(fabs(c.x - 2.2) < e);
        assert(fabs(c.y - 4.4) < e);
        assert(fabs(c.z - 6.6) < e);
    }

    {
        vector3d a(2.1, 3.2, 1.3);

        vector3d c = a * 3;

        assert(a.x == 2.1);
        assert(a.y == 3.2);
        assert(a.z == 1.3);

        assert(fabs(c.x - 6.3) < e);
        assert(fabs(c.y - 9.6) < e);
        assert(fabs(c.z - 3.9) < e);

        c *= 2.5;

        assert(fabs(c.x - 15.75) < e);
        assert(fabs(c.y - 24) < e);
        assert(fabs(c.z - 9.75) < e);
    }

    {
        vector3d a(2.8, 7.2, 0.7);

        vector3d c = a / 3.5;

        assert(a.x == 2.8);
        assert(a.y == 7.2);
        assert(a.z == 0.7);

        assert(fabs(c.x - 0.8) < e);
        assert(fabs(c.y - 2.05714286) < e);
        assert(fabs(c.z - 0.2) < e);

        a /= 0.5;

        assert(fabs(a.x - 5.6) < e);
        assert(fabs(a.y - 14.4) < e);
        assert(fabs(a.z - 1.4) < e);
    }

    {
        vector3d a(4.9, 12.5, 8.2);
        vector3d b(4.4, 5.5, 6.6);
        double f = a.dot_product(b);
        assert(fabs(f - 144.43) < e);
        f = a.vector_length();
        assert(fabs(f - 15.7321327) < e);

        vector3d c(3.1, 1.55, 23.4);
        vector3d d(0.8, 3.12, 0.68);
        f = c.dot_product(d);
        assert(fabs(f - 23.228) < e);
        f = c.vector_length();
        assert(fabs(f - 23.6552848) < e);
    }

    {
        vector3d a(5.7, 1.45, 48.2);
        vector3d b(41.4, 51.52, 0.1);
        vector3d c = a.cross_product(b);
        assert(fabs(c.x + 2483.119) < e);
        assert(fabs(c.y - 1994.91) < e);
        assert(fabs(c.z - 233.634) < e);

        vector3d d(2.12, 11.5, 2.4);
        vector3d e1(4.8, 13.2, 10.8);
        vector3d f = d.cross_product(e1);
        assert(fabs(f.x - 92.52) < e);
        assert(fabs(f.y + 11.376) < e);
        assert(fabs(f.z + 27.216) < e);
    }

    {
        vector3d a(5.7, 1.45, 48.2);
        vector3d c = a.normalization();
        assert(fabs(c.x - 0.117387) < e);
        assert(fabs(c.y - 0.0298615) < e);
        assert(fabs(c.z - 0.992637) < e);

        vector3d d(2.12, 11.5, 2.4);
        vector3d f = d.normalization();
        assert(fabs(f.x - 0.177591) < e);
        assert(fabs(f.y - 0.963349) < e);
        assert(fabs(f.z - 0.201047) < e);
    }
    return 0;
}
