TP 3 - Problem 2 - |

1 #include <cassert>

2 #include <cmath>

3 #include <iostream>

4  #include <numbers>

5

6 #define SHOW(arg) std::cout << "Macro SHOW “" #arg "”: " << (arg) << '\n';
7

8 // A class to represent a point identified by his cartesian coordinates.
9 class CartesianPoint {

10 public:

11 // Default ctor: the data members are initialised with default value.
12 // It is not the semantic of built-in types.

13 CartesianPoint() : x {}, v {} {3

14 // Copy ctor.
15 CartesianPoint(CartesianPoint const &other)
16 : x_{other.x }, y {other.y } {}
17 // Another ctor.

18 CartesianPoint(double x, double y) : x_ {x}, y {y} {}
19 // Getters.
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double get x() const { return x_; }

double get y() const { returny ; }

// Setters.

void set x(double x) { x_ = x; }

void set y(double y) {y =vy; }

// Returns the distance between two points.

double distanceTo(CartesianPoint const &other) const {
return std::sqrt((x_ - other.x_) * (x_ - other.x_) +

(y_ - other.y ) * (y_ - other.y ));

private:
double x_;
double y ;
}i

// A class to represent a point identified by his polar coordinates.
class PolarPoint {
public:

// Default ctor
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PolarPoint() : r {}, theta {} {}
// Copy ctor
PolarPoint(PolarPoint const &other)
r {other.r }, theta {other.theta } {}
// Another ctor.
PolarPoint(double r, double theta) : r {r}, theta {theta} {}
// Getters.
double get r() const { return r_; }
double get theta() const { return theta ; }
// Setters.
void set r(double r) { r =r; }
void set theta(double theta) { theta = theta; }

private:
double r_;
double theta ;
}i

// Conversion free function.
CartesianPoint polarToCartesian(PolarPoint const &p) {
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return {p.get r() * std::cos(p.get theta()),
p.get _r() * std::sin(p.get_theta())};

int main() {
CartesianPoint o;
SHOW(o.get x())
SHOW(o.distanceTo(0))
CartesianPoint p{0, 1};
SHOW(p.get_y())
SHOW(o.distanceTo(p))
SHOW(p.distanceTo(0))
p.set_y(0);
SHOW(p.get_y())
SHOW(o.distanceTo(p))
SHOW(polarToCartesian(PolarPoint{1,
SHOW (polarToCartesian(PolarPoint{1,
SHOW (polarToCartesian(PolarPoint{1,
SHOW(polarToCartesian(PolarPoint{1,
SHOW (polarToCartesian(PolarPoint{1,

0}).get_x())
0}).get_y())
std: :numbers
std: :numbers
std: :numbers

ripi / 4}).get x())
cipi / 4}).get_y())
::pl / 4}).distanceTo(0))
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return 0;

Output:

Macro
Macro
Macro
Macro
Macro
Macro
Macro
Macro
Macro
Macro

SHOW
SHOW
SHOW
SHOW
SHOW
SHOW
SHOW
SHOW
SHOW
SHOW

“o.get x()": 0
“o.distanceTo(o)”: 0
“p.get_y()": 1
“o.distanceTo(p)”: 1
“p.distanceTo(o)”: 1
“p.get_y()": @
“o.distanceTo(p)”: ©
“polarToCartesian(PolarPoint{1,
“polarToCartesian(PolarPoint{1,
“polarToCartesian(PolarPoint{1,

~ 4}).get x()”: 0.707107
Macro SHOW “polarToCartesian(PolarPoint{1,
o 4}).get_y()”: 0.707107
Macro SHOW “polarToCartesian(PolarPoint{1l,
o 4}).distanceTo(o)”: 1

0}).get x()":
0}).get y()":
std::numbers:

std: :numbers:

std::numbers:

pi /

tpi /

tpi /

5/1



