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File list.h

/*

 Defines a list where memory is allocated dynamically. Each node of the

 list contains two double values, representing coordinates of a point in

 2D, for example.

 Only the most basic functions are implemented for simplicity. The list

 has a 'current' element, you can add new elements, and you can iterate 

 through the list using the 'first', 'next', and 'isLast' functions. And

 of course you can destroy the list to recover memory.

*/

struct Node

{


Node *next;


double x;    


double y;

};

struct List

{


Node *head;


Node *current;


int size;

};

// Initializes a list. Do not forget to call this after declaring a List

void init(List *);

// Adds a node with the given double values at the current position of 

// the list. The new node will become the current node.

void add(List *, double, double);

// Recovers memory for all elements in the list. The list is empty after

// this function is called, and all list nodes are lost.

void destroy(List *);

// Returns the current number of elements in the list

int getSize(List);

// Returns the double value of the x-component of the current node

double getCurrentX(List);

// Returns the double value of the y-component of the current node

double getCurrentY(List);

// Prints the double values at the current position of the list

void printCurrent(List);

// Makes the first element of the list the current one

void first(List *);

// Makes the successor of the current one the new current element.

// Do not call this if the current one points the last element.

void next(List *);

// Returns true if the current element is the last one

int isLast(List);

// Returns true if the current element is the first one

int isFirst(List);

// Returns true if the list is empty.

int isEmpty(List);
File list.c
#include <stdio.h>

#include <stdlib.h>

#include "list.h"

void init(List *L)

{


L->head = 0;



L->current = 0;


L->size = 0;

}

int getSize(List L)

{


return L.size;

}

void first(List *L)

{


L->current = L->head;

}

void next(List *L)

{


if (L->current != 0)



L->current = L->current->next;

}

int isLast(List L)

{


if (L.current == 0)



return (L.current == 0);


else



return (L.current->next == 0);

}

int isFirst(List L)

{


return (L.current == L.head);

}

int isEmpty(List L)

{


return (L.head == 0);

}

void add(List *L, double x, double y)

{


Node *p = (Node *) malloc(sizeof(Node));


p->x = x;


p->y = y;


p->next = 0;


if (L->head == 0)


{



L->head = p;


}


else


{


p->next = L->current->next;
 

L->current->next = p;

 
}

 
L->current = p;

 
L->size++;

}

void destroy(List *L)

{


Node *p = L->head;


L->current = L->head;


while (L->current != 0)


{



L->current = L->current->next;



free(p);



p = L->current;


}


L->current = 0;


L->head = 0;


L->size = 0;

}

void printCurrent(List L)

{


if (L.current != 0)



printf("x = %f, y = %f\n", L.current->x, L.current->y);


else



printf("List is empty");

}

double getCurrentX(List L)

{


return L.current->x;

}

double getCurrentY(List L)

{


return L.current->y;

}
File list-test.c
#include <stdio.h>

#include <stdlib.h>

#include "list.h"

int main()

{

 List L;

 init(&L);

 printf("L is empty: %d\n", isEmpty(L));

 printf("num nodes  %i\n", getSize(L));

 add(&L, 10, 20);

 printf("num nodes  %i\n", getSize(L));

 add(&L, 30, 40);

 printf("num nodes  %i\n", getSize(L));

 add(&L, 50, 60);

 printf("num nodes  %i\n", getSize(L));

 first(&L);

 while (!isLast(L))

 {

  printCurrent(L);

  next(&L);

 }

 printCurrent(L);

 printf("sum is %f\n", (getCurrentX(L) + getCurrentY(L)));

 destroy(&L);

 printf("L is empty: %d\n", isEmpty(L));

 return 0;

}

File paint.c

#include <stdio.h>
#include <stdlib.h>
#include <GL/glut.h>

#include "list.h"

double xmin, xmax, ymin, ymax;

List L;

// Mouse handler callback function

void mouse(int button, int state, int x, int y)

{


int w = glutGet(GLUT_WINDOW_WIDTH);


int h = glutGet(GLUT_WINDOW_HEIGHT);


double xd = xmin + x*(xmax-xmin)/w;


double yd = ymax + y*(ymin-ymax)/h;


if (state == GLUT_UP)


{



add(&L, xd, yd);



glutPostRedisplay();


}

}

// Menu handler callback function

void menu(int choice)

{


if (choice == 0)



destroy(&L);


else if (choice == 1)



exit(0);

}

// Display handler callback function

void display()

{


glClear(GL_COLOR_BUFFER_BIT | GL_DEPTH_BUFFER_BIT);


glColor3f(0.0, 0.0, 1.0);


glBegin(GL_LINE_STRIP);



if (getSize(L) > 1)



{




first(&L);




while (!isLast(L))




{





glVertex2d(getCurrentX(L) ,getCurrentY(L));





next(&L);




}




glVertex2d(getCurrentX(L) ,getCurrentY(L));



}


glEnd();


glFlush();

}

// Setting up environment

void setup()

{


// setting up the background color


glClearColor(1.0,1.0,1.0,0.0);


// defining a 2D Cartesian coordinate system


gluOrtho2D(xmin,xmax,  ymin,ymax);


// defining a simple menu w/o submenus via right-click using


// the callback function 'menu' to handle menu choices


glutCreateMenu(menu);


glutAddMenuEntry("Start Over", 0);


glutAddMenuEntry("Exit Program", 1);


glutAttachMenu(GLUT_RIGHT_BUTTON);

}

// Standard main function

int main(int argc, char *argv[])

{


if (argc <= 4)


{



printf("\nUsage %s xmin xmax ymin ymax \n\n", argv[0]);



exit(-1);


}


xmin = atof(argv[1]);


xmax = atof(argv[2]);


ymin = atof(argv[3]);


ymax = atof(argv[4]);


// Inititalizing the list of vertices


init(&L);


// initialize a window


glutInit(&argc, argv);


glutInitDisplayMode(GLUT_SINGLE | GLUT_RGB | GLUT_DEPTH);


glutInitWindowPosition(100,100);


glutInitWindowSize(600,600);


glutCreateWindow("Basic drawing program");


// GL one-time setup


setup();


// Registering 'display' as main callback function


glutDisplayFunc(display);


// Registering 'mouse' as mouse callback function


glutMouseFunc(mouse);


// start the 'main loop'


glutMainLoop();


return 0;

}

