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Вариант «11»  


1. Цель работы.

Используя графическую библиотеку GDI+ реализовать построение геометрического тела, проецирование его на плоскость дисплея и аффинные преобразования в пространстве в соответствии с заданным вариантом.



2. Задание:

	8
	Треугольная призма
	косоугольная диметрия
	1. поворот отн. оси Y
2. равномерное масштабирование отн. всех осей





3. Листинг программы:

Main.cpp
#include "mainwindow.h"
#include <QApplication>

int main(int argc, char *argv[])
{
    QApplication a(argc, argv);
    MainWindow w;
    w.show();

    return a.exec();
}

Mainwindow.h
#ifndef MAINWINDOW_H
#define MAINWINDOW_H
#include <QMainWindow>
#include <QtCore>
#include <QtGui>
#include <QGraphicsItem>
#include <QGraphicsView>
#include <QGraphicsScene>
namespace Ui {
class MainWindow;
}

class MainWindow : public QMainWindow
{
    Q_OBJECT

public:
    explicit MainWindow(QWidget *parent = 0);
    ~MainWindow();
    QPolygon pol,pol2;
    QMatrix matrixxx;
    int srx,sry,sdvig,x,y,a,a1;
public slots:
    void on_pushButton_2_clicked();
    void on_pushButton_clicked();
    void on_pushButton_3_clicked();
    void on_pushButton_4_clicked();

private:
    Ui::MainWindow *ui;
    QGraphicsScene *scene;
    QGraphicsPolygonItem *polygon;

};
#endif // MAINWINDOW_H

Mainwindow.cpp
#include "mainwindow.h"
#include "ui_mainwindow.h"
#include <QApplication>
#include <QPushButton>
#include <windows.h>
#include <math.h>

MainWindow::MainWindow(QWidget *parent) :
    QMainWindow(parent),
    ui(new Ui::MainWindow)
{
    ui->setupUi(this);
    scene = new QGraphicsScene (this);
    ui->graphicsView->setScene(scene);
    sdvig=0;
    x=0;y=0,a=0,a1=0;
    QBrush redBrush(Qt::red);
    QBrush blueBrush(Qt::blue);
    QPen blackpen(Qt::black);
    blackpen.setWidth(2);
    pol      << QPoint(x-a, y)<< QPoint(x+50+a, y)<< QPoint(x+40, y-30) ;
    pol2     << QPoint(x-a, y+80)<< QPoint(x+50+a, y+80)<< QPoint(x+40, y+50) ;
    scene->addLine(x-a, y, x-a, y+80,blackpen);
    scene->addLine(x+50-a, y, x+50+a, y+80,blackpen);
    scene->addLine(x+40, y-30, x+40, y+50,blackpen);
     polygon = scene->addPolygon(pol,blackpen);
      polygon = scene->addPolygon(pol2,blackpen);
     srx=floor(((100*2+170*4+215)/7)+0.5) ;
     sry=floor(((75*2+55+145+100+125*2)/7)+0.5);
}

MainWindow::~MainWindow()
{
    delete ui;
}

void MainWindow::on_pushButton_2_clicked()
{      a+=1;
       QBrush redBrush(Qt::red);
       QPen blackpen(Qt::black);
       blackpen.setWidth(2);
          scene->clear();
             pol.clear();
             pol2.clear();
          pol      << QPoint(x-a, y)<< QPoint(x+50+a, y)<< QPoint(x+40, y-30) ;
          pol2     << QPoint(x-a, y+80+a)<< QPoint(x+50+a, y+80+a)<< QPoint(x+40, y+50+a) ;
          scene->addLine(x-a, y, x-a, y+80+a,blackpen);
          scene->addLine(x+50+a, y, x+50+a, y+80+a,blackpen);
          scene->addLine(x+40, y-30, x+40, y+50+a,blackpen);

        polygon = scene->addPolygon(pol,blackpen);
         polygon = scene->addPolygon(pol2,blackpen);
       ui->graphicsView->update();

}

void MainWindow::on_pushButton_clicked()
{
    a--;
       QBrush redBrush(Qt::red);
       QPen blackpen(Qt::black);
       blackpen.setWidth(2);
          scene->clear();
             pol.clear();
             pol2.clear();
          pol      << QPoint(x-a, y)<< QPoint(x+50+a, y)<< QPoint(x+40, y-30) ;
          pol2     << QPoint(x-a, y+80+a)<< QPoint(x+50+a, y+80+a)<< QPoint(x+40, y+50+a) ;
          scene->addLine(x-a, y, x-a, y+80+a,blackpen);
          scene->addLine(x+50+a, y, x+50+a, y+80+a,blackpen);
          scene->addLine(x+40, y-30, x+40, y+50+a,blackpen);

        polygon = scene->addPolygon(pol,blackpen);
         polygon = scene->addPolygon(pol2,blackpen);



}
void MainWindow::on_pushButton_3_clicked()
{
    a1+=0.01745*100;
       QBrush redBrush(Qt::red);
       QPen blackpen(Qt::black);
       blackpen.setWidth(2);
          scene->clear();
  scene->addLine(x-a, y, x-a, y+80+a,blackpen); //ось y
   scene->addLine(x-a+(x+50+a-(x-a))*cos(a1)-(y-(y))*sin(a1),y+(y-(y))*cos(a1)+(x+50+a-(x-a))*sin(a1),x-a+(x+50+a-(x-a))*cos(a1)-(y+80+a-(y+80+a))*sin(a1),y+80+a+(y+80+a-(y+80+a))*cos(a1)+(x+50+a-(x-a))*sin(a1),blackpen);
    scene->addLine( x-a+(x+40-(x-a))*cos(a1)-(y-30-y)*sin(a1),y+(y-30-y)*cos(a1)+(x+40-(x-a))*sin(a1),x-a+(x+40-(x-a))*cos(a1)-(y+50+a-(y+80+a))*sin(a1),y+80+a+(y+50+a-(y+80+a))*cos(a1)+(x+40-(x-a))*sin(a1),blackpen);
     scene->addLine(x-a+(x+50+a-(x-a))*cos(a1)-(y-y)*sin(a1),y+(y-y)*cos(a1)+(x+50+a-(x-a))*sin(a1),x-a+(x+40-(x-a))*cos(a1)-(y-30-y)*sin(a1),y+(y-30-y)*cos(a1)+(x+40-(x-a))*sin(a1),blackpen);
     scene->addLine(x-a+(x-a-(x-a))*cos(a1)-(y-y)*sin(a1),y+(y-y)*cos(a1)+(x-a-(x-a))*sin(a1),x-a+(x+50+a-(x-a))*cos(a1)-(y-y)*sin(a1),y+(y-y)*cos(a1)+(x+50+a-(x-a))*sin(a1),blackpen);
        scene->addLine(x-a+(x+40-(x-a))*cos(a1)-(y-30-y)*sin(a1),y+(y-30-y)*cos(a1)+(x+40-(x-a))*sin(a1),x-a+(x-a-(x-a))*cos(a1)-(y-y)*sin(a1),y+(y-y)*cos(a1)+(x-a-(x-a))*sin(a1),blackpen);
      scene->addLine(x-a+(x-a-(x-a))*cos(a1)-(y+80+a-(y+80+a))*sin(a1),y+80+a+(y+80+a-(y+80+a))*cos(a1)+(x-a-(x-a))*sin(a1),x-a+(x+50+a-(x-a))*cos(a1)-(y+80+a-(y+80+a))*sin(a1),y+80+a+(y+80+a-(y+80+a))*cos(a1)+(x+50+a-(x-a))*sin(a1),blackpen);
       scene->addLine(x-a+(x+50+a-(x-a))*cos(a1)-(y+80+a-(y+80+a))*sin(a1),y+80+a+(y+80+a-(y+80+a))*cos(a1)+(x+50+a-(x-a))*sin(a1),x-a+(x+40-(x-a))*cos(a1)-(y+50+a-(y+80+a))*sin(a1),y+80+a+(y+50+a-(y+80+a))*cos(a1)+(x+40-(x-a))*sin(a1),blackpen);
        scene->addLine(x-a+(x+40-(x-a))*cos(a1)-(y+50+a-(y+80+a))*sin(a1),y+80+a+(y+50+a-(y+80+a))*cos(a1)+(x+40-(x-a))*sin(a1),x-a+(x-a-(x-a))*cos(a1)-(y+80+a-(y+80+a))*sin(a1),y+80+a+(y+80+a-(y+80+a))*cos(a1)+(x-a-(x-a))*sin(a1),blackpen);
}

void MainWindow::on_pushButton_4_clicked()
{
    a1-=0.01745*100;
       QBrush redBrush(Qt::red);
       QPen blackpen(Qt::black);
       blackpen.setWidth(2);
          scene->clear();
  scene->addLine(x-a, y, x-a, y+80+a,blackpen); //ось y
   scene->addLine(x-a+(x+50+a-(x-a))*cos(a1)-(y-(y))*sin(a1),y+(y-(y))*cos(a1)+(x+50+a-(x-a))*sin(a1),x-a+(x+50+a-(x-a))*cos(a1)-(y+80+a-(y+80+a))*sin(a1),y+80+a+(y+80+a-(y+80+a))*cos(a1)+(x+50+a-(x-a))*sin(a1),blackpen);
    scene->addLine( x-a+(x+40-(x-a))*cos(a1)-(y-30-y)*sin(a1),y+(y-30-y)*cos(a1)+(x+40-(x-a))*sin(a1),x-a+(x+40-(x-a))*cos(a1)-(y+50+a-(y+80+a))*sin(a1),y+80+a+(y+50+a-(y+80+a))*cos(a1)+(x+40-(x-a))*sin(a1),blackpen);
     scene->addLine(x-a+(x+50+a-(x-a))*cos(a1)-(y-y)*sin(a1),y+(y-y)*cos(a1)+(x+50+a-(x-a))*sin(a1),x-a+(x+40-(x-a))*cos(a1)-(y-30-y)*sin(a1),y+(y-30-y)*cos(a1)+(x+40-(x-a))*sin(a1),blackpen);
     scene->addLine(x-a+(x-a-(x-a))*cos(a1)-(y-y)*sin(a1),y+(y-y)*cos(a1)+(x-a-(x-a))*sin(a1),x-a+(x+50+a-(x-a))*cos(a1)-(y-y)*sin(a1),y+(y-y)*cos(a1)+(x+50+a-(x-a))*sin(a1),blackpen);
        scene->addLine(x-a+(x+40-(x-a))*cos(a1)-(y-30-y)*sin(a1),y+(y-30-y)*cos(a1)+(x+40-(x-a))*sin(a1),x-a+(x-a-(x-a))*cos(a1)-(y-y)*sin(a1),y+(y-y)*cos(a1)+(x-a-(x-a))*sin(a1),blackpen);
      scene->addLine(x-a+(x-a-(x-a))*cos(a1)-(y+80+a-(y+80+a))*sin(a1),y+80+a+(y+80+a-(y+80+a))*cos(a1)+(x-a-(x-a))*sin(a1),x-a+(x+50+a-(x-a))*cos(a1)-(y+80+a-(y+80+a))*sin(a1),y+80+a+(y+80+a-(y+80+a))*cos(a1)+(x+50+a-(x-a))*sin(a1),blackpen);
       scene->addLine(x-a+(x+50+a-(x-a))*cos(a1)-(y+80+a-(y+80+a))*sin(a1),y+80+a+(y+80+a-(y+80+a))*cos(a1)+(x+50+a-(x-a))*sin(a1),x-a+(x+40-(x-a))*cos(a1)-(y+50+a-(y+80+a))*sin(a1),y+80+a+(y+50+a-(y+80+a))*cos(a1)+(x+40-(x-a))*sin(a1),blackpen);
        scene->addLine(x-a+(x+40-(x-a))*cos(a1)-(y+50+a-(y+80+a))*sin(a1),y+80+a+(y+50+a-(y+80+a))*cos(a1)+(x+40-(x-a))*sin(a1),x-a+(x-a-(x-a))*cos(a1)-(y+80+a-(y+80+a))*sin(a1),y+80+a+(y+80+a-(y+80+a))*cos(a1)+(x-a-(x-a))*sin(a1),blackpen);
}





Вывод:  

В ходе лабораторной работы я познакомился с Qt GDI+ и реализовал построение заданной геометрической фигуры с аффинными преобразованиями на плоскости в соответствии с заданным мне вариантом.
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