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void dda_line(const int x_1,const inty_1,const int x_2,constinty_2)
{
int color=getcolor( );
int x1=x_1;
intyl=y 1;
int x2=x_2;
inty2=y 2;
if(x_1>x_2)
{

x1=x_2;
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yl=y_2;
X2=x_1;
y2=y_1;
}
float dx=(x2-x1);
float dy=(y2-y1);
int steps=abs(dy);
if(abs(dx)>abs(dy))
steps=abs(dx);
float x_inc=(dx/(float)steps);
float y_inc=(dy/(float)steps);
float x=x1;
float y=y1;
putpixel(x,y,color);
for(int count=1;count<=steps;count++)
t
X+=x_inc;
y+=y_inc;
putpixel((int)(x+0.5),(int)(y+0.5),color);
}
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void bresenham_line(const int x_1,const inty_1,const int x_2,const inty_2)

{
int color=getcolor( );
int x1=x_1;
intyl=y 1;
int x2=x_2;
inty2=y 2;
if(x_1>x_2)
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int dx=abs(x2-x1);
int dy=abs(y2-y1);
int two_dy=(2*dy);
int two_dy_dx=(2*(dy-dx));
int p=((2*dy)-dx);
int x=x1;
inty=y1,
putpixel(x,y,color);
while(x<x2)
{
X++:
if(p<0)
p+=two_dy;
else
{
y--
p+=two_dy dx;
}
putpixel(x,y,color);
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void trigonometric_circle(const int h,const int k,const int r)
{
int color=getcolor( );
float x=0;
float y=r;

float angle=0;
float range=M_PI_4;
do
{
putpixel((int)(h+x+0.5),(int)(k+y+0.5),color);
putpixel((int)(h+y+0.5),(int)(k+x+0.5),color);
putpixel((int)(h+y+0.5),(int)(k-x+0.5),color);
putpixel((int)(h+x+0.5),(int)(k-y+0.5),color);
putpixel((int)(h-x+0.5),(int)(k-y+0.5),color);
putpixel((int)(h-y+0.5),(int)(k-x+0.5),color);
putpixel((int)(h-y+0.5),(int)(k+x+0.5),color);
putpixel((int)(h-x+0.5),(int)(k+y+0.5),color);
angle+=0.001;
x=(r*cos(angle));
y=(r*sin(angle));
}
while(angle<=range);
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void midpoint_circle(const int h,const int k,const int r)
{

int color=getcolor( );

int x=0;

inty=r;

int p=(1-r);

do {
putpixel((h+x),(k+y),color);
putpixel((h+y),(k+x),color);
putpixel((h+y),(k-x),color);
putpixel((h+x),(k-y),color);
putpixel((h-x),(k-y),color);
putpixel((h-y),(k-x),color);
putpixel((h-y),(k+x),color);
putpixel((h-x),(k+y),color);
X++;
if(p<0)

p+=((2*x)+1);
else {
y--
} p+=((2*(x-y)+1):}
while(x<=y);
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void trigonometric_ellipse(const int h,const int k,const int rx,const int ry)
{
int color=getcolor( );
float x=0;
float y=ry;
float angle=0;
float range=rx;
do
{
putpixel((int)(h+x+0.5),(int)(k+y+0.5),color);
putpixel((int)(h+x+0.5),(int)(k-y+0.5),color);
putpixel((int)(h-x+0.5),(int)(k-y+0.5),color);
putpixel((int)(h-x+0.5),(int)(k+y+0.5),color);
angle+=0.05;
x=(rx*cos(angle));
y=(ry*sin(angle));
}
while(angle<=range);

¥




11

Edited by Foxit PDF Editor

Copyright (c) by Foxit Corporation, 2003 - 2010

. For Evaluation Only.

oo el plogn p 0 oSN a8l s o 6500

2ot iy Sy (Sl Alais iy oS!

bl (6 fguals SIS 50 (s o) P9, S i pesdl

u]@ﬂjubié}bé&bAJ)MASW‘)LQ&Q?M@LQ‘JMl)})d&l})«)‘\sw‘w‘ub)mwj)ud‘

Sgders b 0aijle s sles jo

et ot o Jgl Al 0 0gdie mendi 4l 90 4 095 i oS S8 caw ol pilea SO 4 L aies ol

ol =15l e o pg 4l o aSl> jo el -1 ) i

y A
\“\Rcci:)n I
= ‘\,_\ dy/dx = -1
/_' < Region 1
o S ‘-.‘i
m=-1

b’x*+a’y*—a’h’ =0

WS Ay pam (A Aol

oS o0liil i w6l @b cao j pily oo Lo el (g3g0s glai D g abl glez @ ] o a8

f

(Kk. }h)

— |

N »

¥

.

/@

N\

Prediction
(X +1, y—12)
X = X, +1

|

Region I

Pl ke 4l o Gl anly S0 X adlge alo s m

Sl sl p gl ol SE S o5 52 Y, = Y, -1 m)l0 g 29 ol E JuSs o8 2 Y = Y el
&b i 18 dolae o 1) wails LSy g0 gl alai (o 15 MSE 58 JSs 90 bl o uilens

Wgdie i yii pj g B os%ian

R = f(x+Ly,-%)= bz(xk+1)2+a2(yk_%)2_a2b2: bz(xk2+2Xk+l)+a2(yk2_yk+%)_a2b2

if B, <0, select E:
Poim = T +2,y—%) = b*(x +2)" +a’(y,
ARF =P " ~R =b*(2x +3)

-y’ —a’h* = b’(x>+4x, +4)+a’(y, -y, +¥)-ab’



Edited by Foxit PDF Editor
Copyright (c) by Foxit Corporation, 2003 - 2010
12 . For Evaluation Only.

if B, >0, select SE:

Pk+!SE = F(% +2,y,—%) = b2(x +2)*+a%(y, —%)* —a’b® = b*(x* +4x, +4)+a’(y,” -3y, +¥%)—a’b?
AR =P, ¥ — P, =b?(2x, +3)—2a%(y, -1

calculate the change of AP, :

if E is selected :

AP, .F =b?*(2x, +5)
A’RF = AP, " — AR =2b?

AP_,*F =b?(2x, +5)—2a%(y, —1)
A2PkSE — AR<+1SE —APkSE — 2b2

if SE is selected :
AP,," =b*(2x, +5)
A’RF = AP, ,F —ARF =2b’

APR,,,*F =b?(2x, +5)—2a%(y, -1)
AZPkSE :APkJr]_SE _APkSE — 2(a2 +b2)

Initial Value:

X, =0,y, =b,P, =b® + % a’(L-4b)
APF =302, AP =3b” —2a%(h—1)
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AR® =P,°-P =a*(3-2y,)
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if B, <0, select SE:

Pk+1SE = f (Xk +%: Yi _2) = bz(xk +%)2 +a2(yk _2)2 _azbz = bz(xk2 +3Xk +%)+ 3-2(yk2 _4yk +4)_a2b2
AP =P, ,* - B =2b*(x, +1)+a*(3-2y,)

calculate the change of AP, :

if Sis selected :

AF)k+1S =a’ (6- 2yk)

A*R° =AP,,.* —ARS® = 2a’

AP, =20°(x, +1)+a’(5-2y,)
AR = AP F — AR F =22’

if SE is selected :
AF)k+1S = az (5 - 2yk)

A’P® =AR_° —APF =2a’

AP, = 20*(2%, +2) - 2% (5-2y,)
APRSE = AR, — ARSE = 2(a% +b?)
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2 2
At regionl, dy/dx > -1, x<a— and y >b—, therefore
a’ +b? a’ +b?

Ja®+b? 24+b?

Initial Value at region2:

2 2
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void midpoint_ellipse(const int h,const int k,const int a,const int b)
{
float aa=(a*a);
float bb=(b*b);
float aa2=(aa*2);
floatbb2=(bb*2);
float x=0;
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float y=b;
float fx=0;
float fy=(aa2*b);

float p=(int)(bb-(aa*b)+(0.25*aa)+0.5);

putpixel((h+x),(k+y),color);
putpixel((h+x),(k-y),color);
putpixel((h-x),(k-y),color);
putpixel((h-x),(k+y),color);
while(fx<fy)

X++;
fx+=bb2;
if(p<0)
p+=(fx+bb);
else {
y--,
fy-=aaz;
p+=(fx+bb-fy);
}

putpixel((h+x),(k+y),color);

putpixel((h+x),(k-y),color);

putpixel((h-x),(k-y),color);

putpixel((h-x),(k+y),color);
}

p=(int)((bb*(x+0.5)*(x+0.5))+(aa*(y-1)*(y-1))-(aa*bb)+0.5);

while(y>0) {
y--
fy-=aaz;
if(p>=0)

p+=(aa-fy);
else {

X++;
fx+=bb2;
p+=(fx+aa-fy);

}
putpixel((h+x),(k+y),color);
putpixel((h+x),(k-y),color);
putpixel((h-x),(k-y),color);
putpixel((h-x),(k+y),color);
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