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// Filename: books_code/ch12/chapter.12.3.cpp







//



// This is example code from Chapter 12.3 "A first example" of



// "Programming -- Principles and Practice Using C++" by Bjarne Stroustrup



//







#include "Graph.h"          // get access to our graphics library facilities



#include "Simple_window.h"  // get access to our window library







//------------------------------------------------------------------------------







int main() {



  using namespace Graph_lib;  // our graphics facilities are in Graph_lib







  // Point tl(100, 100);  // to become top left  corner of window



  // Simple_window win(tl, 600, 400, "Canvas");  // make a simple window







  Simple_window win(600, 400, "Canvas");  // make a simple window







  Polygon poly;  // make a shape (a polygon)







  poly.add(Point(300, 200));  // add a point



  poly.add(Point(350, 100));  // add another point



  poly.add(Point(400, 200));  // add a third point







  poly.set_color(Color::red);  // adjust properties of poly







  win.attach(poly);  // connect poly to the window







  win.wait_for_button();  // give control to the display engine



}







//------------------------------------------------------------------------------
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#pragma once

#include <iostream>
#include <string>
#include <vector>

#include "Point.h"
#include "fltk.h"

namespace Graph_lib {

//------------------------------------------------------------------------------

inline void error(const std::string& s) {
  std::cerr << s << '\n';
}

inline void error(const std::string& s, int i) {
  std::cerr << s << ": " << i << '\n';
}

//------------------------------------------------------------------------------
struct Color {
  enum Color_type {
    red          = FL_RED,
    blue         = FL_BLUE,
    green        = FL_GREEN,
    yellow       = FL_YELLOW,
    white        = FL_WHITE,
    black        = FL_BLACK,
    magenta      = FL_MAGENTA,
    cyan         = FL_CYAN,
    dark_red     = FL_DARK_RED,
    dark_green   = FL_DARK_GREEN,
    dark_yellow  = FL_DARK_YELLOW,
    dark_blue    = FL_DARK_BLUE,
    dark_magenta = FL_DARK_MAGENTA,
    dark_cyan    = FL_DARK_CYAN
  };

  enum Transparency { invisible = 0, visible = 255 };

  Color(Color_type cc) : c(Fl_Color(cc)), v(visible) {}
  Color(Color_type cc, Transparency vv) : c(Fl_Color(cc)), v(vv) {}
  Color(int cc) : c(Fl_Color(cc)), v(visible) {}
  Color(Transparency vv) : c(Fl_Color()), v(vv) {}

  int  as_int() const { return c; }
  char visibility() const { return v; }
  void set_visibility(Transparency vv) { v = vv; }

 private:
  Fl_Color      c;
  unsigned char v;  // 0 or 1 for now
};

//------------------------------------------------------------------------------
struct Line_style {
  enum Line_style_type {
    solid      = FL_SOLID,       // -------
    dash       = FL_DASH,        // - - - -
    dot        = FL_DOT,         // .......
    dashdot    = FL_DASHDOT,     // - . - .
    dashdotdot = FL_DASHDOTDOT,  // -..-..
  };

  Line_style(Line_style_type ss) : s(ss), w(0) {}
  Line_style(Line_style_type lst, int ww) : s(lst), w(ww) {}
  Line_style(int ss) : s(ss), w(0) {}

  int width() const { return w; }
  int style() const { return s; }

 private:
  int s;
  int w;
};

//------------------------------------------------------------------------------
class Shape {
  //

 public:
  void         set_color(Color col) { lcolor = col; }
  void         draw() const;
  virtual void draw_lines() const;

 protected:
  Shape() {}
  virtual ~Shape() {}

  Color color() const { return lcolor; }
  Color fill_color() const { return fcolor; }

  void  add(Point p) { points.push_back(p); }
  Point point(int i) const { return points[i]; }
  int   number_of_points() const { return int(points.size()); }

 private:
  std::vector<Point> points;
  Color              lcolor{Color::blue};       // line color
  Color              fcolor{Color::invisible};  // fill color
  Line_style         ls{0};
};

//------------------------------------------------------------------------------
struct Open_polyline : Shape {  // open sequence of lines
  using Shape::Shape;
  void add(Point p) { Shape::add(p); }
  void draw_lines() const;
};

//------------------------------------------------------------------------------
struct Closed_polyline : Open_polyline {  // closed sequence of lines
  using Open_polyline::Open_polyline;
  void draw_lines() const;
};

//------------------------------------------------------------------------------
struct Polygon : Closed_polyline {  // closed sequence of non-intersecting lines
  using Closed_polyline::Closed_polyline;
  void add(Point p);
  void draw_lines() const;
};

}  // namespace Graph_lib
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#pragma once

#include <string>

#include "Graph.h"
#include "Point.h"
#include "Window.h"
#include "fltk.h"

namespace Graph_lib {

typedef void* Address;
// FLTK's required function type for all callbacks
typedef void (*Callback)(Address, Address);

class Widget {
  // Widget is a handle to a Fl_widget - it is *not* a Fl_widget
  // We try to keep our interface classes at arm's length from FLTK
 public:
  Widget(Point xy, int w, int h, const std::string& s, Callback cb)
      : loc(xy), width(w), height(h), label(s), do_it(cb) {}

  virtual void move(int dx, int dy) {
    hide();
    pw->position(loc.x += dx, loc.y += dy);
    show();
  }
  virtual void hide() { pw->hide(); }
  virtual void show() { pw->show(); }

  // each Widgit defines at least one action for a window
  virtual void attach(Window&) = 0;

  Point       loc;
  int         width;
  int         height;
  std::string label;
  Callback    do_it;

  virtual ~Widget() {}

 protected:
  Window*    own;  // every Widget belongs to a Window
  Fl_Widget* pw;

 private:
  Widget& operator=(const Widget&);  // don't copy Widgets
  Widget(const Widget&);
};

class Button : public Widget {
 public:
  Button(Point xy, int ww, int hh, const std::string& s, Callback cb)
      : Widget(xy, ww, hh, s, cb) {}
  void attach(Window& win);
};

}  // namespace Graph_lib
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#pragma once

namespace Graph_lib {

struct Point {
  // // int x, y;
  int x{0};
  int y{0};
  Point(int const x, int const y) : x{x}, y{y} {}

  // int x, y;
  // Point(int xx, int yy) : x(xx), y(yy) {}
  // Point() : x(0), y(0) {}
};

inline bool operator==(Point a, Point b) {
  return a.x == b.x && a.y == b.y;
}

inline bool operator!=(Point a, Point b) {
  return ! (a == b);  // DESIGN: TODO: use this simple approach myself! :^)
}

}  // namespace Graph_lib
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#pragma once

#include <string>

#include "Gui.h"  // for Simple_window only (doesn't really belong in Window.h)

using namespace Graph_lib;

// Simple_window is basic scaffolding for ultra-simple interaction with graphics
// it provides one window with one "next" button for ultra-simple animation
struct Simple_window : Graph_lib::Window {
  // Specify the position ourselves using a Point
  Simple_window(Point const        xy,
                int const          w,
                int const          h,
                std::string const& title)
      : Window(xy, w, h, title),
        next_button{Point{x_max() - 70, 0}, 70, 20, "Next", cb_next},
        button_pushed(false) {
    //
    attach(next_button);
  }

  // Let FLTK decide the position instead
  Simple_window(int const w, int const h, std::string const& title)
      : Window(w, h, title),
        next_button{Point{x_max() - 70, 0}, 70, 20, "Next", cb_next},
        button_pushed(false) {
    //
    attach(next_button);
  }

  // modified event loop
  // handle all events (as per default), but quit when button_pushed becomes
  // true this allows graphics without control inversion
  void wait_for_button() {
    while (! button_pushed)
      Fl::wait();

    button_pushed = false;
    Fl::redraw();
  }

  Button next_button;

 private:
  bool button_pushed;

  // callback for next_button
  static void cb_next(Address, Address addr) {
    static_cast<Simple_window*>(addr)->next();
  }

  void next() { button_pushed = true; }
};
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#pragma once

#include <string>
#include <vector>

#include "Point.h"
#include "fltk.h"

namespace Graph_lib {

class Shape;  // "forward declare" Shape
class Widget;

class Window : public Fl_Window {
 public:
  Window(int                w,
         int                h,
         const std::string& title);  // let the system pick the location
  Window(Point              xy,
         int                w,
         int                h,
         const std::string& title);  // top left corner in xy

  virtual ~Window() {}

  int x_max() const { return w; }
  int y_max() const { return h; }

  void resize(int ww, int hh) {
    w = ww, h = hh;
    size(ww, hh);
  }

  void set_label(const std::string& s) { label(s.c_str()); }

  void attach(Shape& s);
  void attach(Widget& w);

  void detach(Shape& s);   // remove s from shapes
  void detach(Widget& w);  // remove w from window (deactivate callbacks)

  void put_on_top(Shape& p);  // put p on top of other shapes

 protected:
  void draw();

 private:
  void init();

  std::vector<Shape*> shapes;  // shapes attached to window
  int                 w, h;    // window size
};

int gui_main();  // invoke GUI library's main event loop

// width of screen in pixels
inline int x_max() {
  return Fl::w();
}

// height of screen in pixels
inline int y_max() {
  return Fl::h();
}

}  // namespace Graph_lib
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#pragma once

#include <cstdlib>  // for exit(0)

#include "FL/Enumerations.H"
#include "FL/Fl.H"
#include "FL/Fl_Button.H"
#include "FL/Fl_Input.H"
#include "FL/Fl_Output.H"
#include "FL/Fl_Window.H"
#include "FL/fl_draw.H"

#include "Fl/Fl_GIF_Image.H"
#include "Fl/Fl_JPEG_Image.H"
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#include <iostream>

int main() {
  std::cout << "Hello, world!\n";
}
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project('teaching_thrd', 'cpp',
	version : '0.0.1', license : 'MIT',
	default_options : ['cpp_std=c++17',
                       'buildtype=release',
                       'warning_level=3'])

add_project_arguments(
                      language: 'cpp')

interns_dir = include_directories('include')
incls = [interns_dir]

cpp_ = meson.get_compiler('cpp')
lib_fltk_dep = cpp_.find_library('fltk')
deps = [lib_fltk_dep]

srcs_all = files('src/srcs_all.cpp')

ch_12_3 = files('books_code/ch12/chapter.12.3.cpp')
executable('ch_12_3', [ch_12_3, srcs_all], include_directories : incls, dependencies : deps)




# MISC STUFF
#
#     cd build && meson configure -Dbuildtype=release && cd ..











teaching_thrd-0.0.1/src/Graph.cpp


#include <utility>

#include "Graph.h"

using std::pair;

namespace Graph_lib {

//------------------------------------------------------------------------------
void Shape::draw() const {
  Fl_Color oldc = fl_color();

  fl_line_style(ls.style(), ls.width());
  draw_lines();

  fl_color(oldc);    // reset color (to pevious),
  fl_line_style(0);  // and style (to default)
}

//------------------------------------------------------------------------------
void Shape::draw_lines() const {
  //
  if (color().visibility() && 1 < points.size()) {  // draw sole pixel?

    for (unsigned int i = 1; i < points.size(); ++i) {
      fl_line(points[i - 1].x, points[i - 1].y, points[i].x, points[i].y);
    }
  }
}

//------------------------------------------------------------------------------
// does two lines (p1,p2) and (p3,p4) intersect?
// if se return the distance of the intersect point as distances from p1
inline pair<double, double> line_intersect(Point p1,
                                           Point p2,
                                           Point p3,
                                           Point p4,
                                           bool& parallel) {
  double x1 = p1.x;
  double x2 = p2.x;
  double x3 = p3.x;
  double x4 = p4.x;
  double y1 = p1.y;
  double y2 = p2.y;
  double y3 = p3.y;
  double y4 = p4.y;

  double denom = ((y4 - y3) * (x2 - x1) - (x4 - x3) * (y2 - y1));

  if (denom == 0) {
    parallel = true;
    return pair<double, double>(0, 0);
  }

  parallel = false;

  return pair<double, double>(
      ((x4 - x3) * (y1 - y3) - (y4 - y3) * (x1 - x3)) / denom,
      ((x2 - x1) * (y1 - y3) - (y2 - y1) * (x1 - x3)) / denom);
}

//------------------------------------------------------------------------------
// intersection between two line segments
// Returns true if the two segments intersect,
// in which case intersection is set to the point of intersection
bool line_segment_intersect(Point  p1,
                            Point  p2,
                            Point  p3,
                            Point  p4,
                            Point& intersection) {
  //
  bool                 parallel;
  pair<double, double> u = line_intersect(p1, p2, p3, p4, parallel);

  if (parallel || u.first < 0 || u.first > 1 || u.second < 0 || u.second > 1) {
    return false;
  }

  intersection.x = p1.x + u.first * (p2.x - p1.x);
  intersection.y = p1.y + u.first * (p2.y - p1.y);

  return true;
}

//------------------------------------------------------------------------------
void Open_polyline::draw_lines() const {
  //
  if (fill_color().visibility()) {
    fl_color(fill_color().as_int());
    fl_begin_complex_polygon();

    for (int i = 0; i < number_of_points(); ++i) {
      fl_vertex(point(i).x, point(i).y);
    }

    fl_end_complex_polygon();
    fl_color(color().as_int());  // reset color
  }

  if (color().visibility()) {
    Shape::draw_lines();
  }
}

//------------------------------------------------------------------------------
void Closed_polyline::draw_lines() const {
  Open_polyline::draw_lines();

  // draw closing line:
  if (color().visibility()) {
    fl_line(point(number_of_points() - 1).x, point(number_of_points() - 1).y,
            point(0).x, point(0).y);
  }
}

//------------------------------------------------------------------------------
void Polygon::draw_lines() const {
  //
  if (number_of_points() < 3) {
    error("less than 3 points in a Polygon");
  }

  Closed_polyline::draw_lines();
}

//------------------------------------------------------------------------------
void Polygon::add(Point p) {
  // First, do some error-checking before adding the point
  //
  int np = number_of_points();

  // check that thenew line isn't parallel to the previous one
  if (1 < np) {
    //
    if (p == point(np - 1)) {
      error("polygon point equal to previous point");
    }

    bool parallel;
    line_intersect(point(np - 1), p, point(np - 2), point(np - 1), parallel);

    if (parallel) {
      error("two polygon points lie in a straight line");
    }
  }

  // check that new segment doesn't interset and old point
  for (int i = 1; i < np - 1; ++i) {
    Point ignore(0, 0);

    if (line_segment_intersect(point(np - 1), p, point(i - 1), point(i),
                               ignore)) {
      error("intersect in polygon");
    }
  }

  // Everything looks A-OK, go ahead and add it
  Closed_polyline::add(p);
}

}  // namespace Graph_lib
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#include "Gui.h"

using namespace Graph_lib;

void Button::attach(Window& win) {
  pw = new Fl_Button(loc.x, loc.y, width, height, label.c_str());

  // pass the window
  pw->callback(reinterpret_cast<Fl_Callback*>(do_it), &win);

  own = &win;
}
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#include <string>

#include "Graph.h"
#include "Gui.h"
#include "Window.h"

namespace Graph_lib {

//------------------------------------------------------------------------------
Window::Window(int ww, int hh, const std::string& title)
    : Fl_Window(ww, hh, title.c_str()), w(ww), h(hh) {
  //
  init();
}

//------------------------------------------------------------------------------
Window::Window(Point xy, int ww, int hh, const std::string& title)
    : Fl_Window(xy.x, xy.y, ww, hh, title.c_str()), w(ww), h(hh) {
  //
  init();
}

//------------------------------------------------------------------------------
void Window::init() {
  //
  resizable(this);
  show();
}

//------------------------------------------------------------------------------
void Window::draw() {
  //
  Fl_Window::draw();
  //
  for (unsigned int i = 0; i < shapes.size(); ++i) {
    shapes[i]->draw();
  }
}

//------------------------------------------------------------------------------
void Window::attach(Widget& w) {
  //
  begin();          // FTLK: begin attaching new Fl_Wigets to this window
  w.attach(*this);  // let the Widget create its Fl_Wigits
  end();            // FTLK: stop attaching new Fl_Wigets to this window
}

//------------------------------------------------------------------------------
void Window::detach(Widget& b) {
  b.hide();
}

//------------------------------------------------------------------------------
void Window::attach(Shape& s) {
  shapes.push_back(&s);
  //		s.attached = this;
}

//------------------------------------------------------------------------------
void Window::detach(Shape& s) {
  //
  // guess last attached will be first released
  for (unsigned int i = shapes.size(); 0 < i; --i) {
    //
    if (shapes[i - 1] == &s) {
      shapes.erase(shapes.begin() + (i - 1));  //&shapes[i-1]);
    }
  }
}

//------------------------------------------------------------------------------
void Window::put_on_top(Shape& p) {
  //
  for (long unsigned i = 0; i < shapes.size(); ++i) {
    //
    if (&p == shapes[i]) {
      //
      for (++i; i < shapes.size(); ++i) {
        shapes[i - 1] = shapes[i];
      }

      shapes[shapes.size() - 1] = &p;

      return;
    }
  }
}

//------------------------------------------------------------------------------
int gui_main() {
  return Fl::run();
}

}  // namespace Graph_lib
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#include "Graph.cpp"
#include "Gui.cpp"
#include "Window.cpp"
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