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~10e Y laa g ] 8l Xi< X < Xp 0585 1 e 3 daad) S 1)
di = 2dy-dx
if di>0 then yi=yi1+1
di+1 = di + 2(dy-dx)
if di<O0 then yi=yi
dis1 =d; + 2(dy)

« if jm|>1

X s Y S5 Y el X US g Al cpildl) alis 1 e ST Juall 1S 1)

toe X laa gy o saly Y1 <Y<y, of G
di = 2dx-dy
if di>0 then xj=Xj1+1
dis1 =di + 2(dx-dy)
if di<0 then X;=Xi1
di+1 =d; + 2(dX)

« if |m| =1
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yizyi-1+1=9+1=10
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Ax =1

Ay = MAX

Yia—Yi=m
SYipa =Y tm

Ifm| <1 and vy;<y,(alp) then yia=yi+m
Ifm|<1 and vy;>y,(u<ils) then yig=yi-m

DDA A1l P1(5,7) , P2(8,9) il (ps askicadll Tl acsy) 1 Jlia
Ay _9-7_2

= ——=—=0.6<1 X yi+1:yi+m point
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L _Ay_6-10_-4
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8>x>2 1 iluy 3 10 (8,10)
Y1 > Vo (U=ils) = 10>6 7 |y=10-0.6=9.4 (7,9)
v 6 |y=9.4-0.6=8.8 (6,9)
Y = Yim M 5 |y =88-0.6=8.2 (5.8)
4 |y=8.2-0.6=7.6 (4,8)
3 |y=7.6-0.6=7 (3,7)
2 |y=7-0.6=6.4 (2,6)
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If/m/>1 and

Ifm|>1 and

1
X1 < Xz (al3) then Xig =X, +—

m
1

X1 > Xp (U=dls) then Xx;,, =X, ——

m
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8 |y=6.5-0.75=5.75 (8,6)
9 |y =5.75-0.75=5 (9,5)
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B ) S (Y xe, X+ ve)
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Sl |

&y X = (Y X XFYe)

(X,-y)=>(X+Xc,-y+Ye)

B\ J
NN ()= (Y e, X+ Ye)
:3\_3:1)23\
(Xe,y1)=(0,r) Ry proll ddlads Jgl sl
di:3—2r }QJLLAL’.AJJ\&_\L“;
if d <0 then x..,=Xx;+1
' e }(Xi"‘LYi):(X"“"’Y)
Yia =Y,
dit1=di+4*Xi;1 +6 aal)l Jaleal) Gles

else X, =X;+1
Yia =Yi—1
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CXi > Vi
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talolaalls ddyaal) By50AN syl algi y daylsd aadiin) 1 Jla
(x-10)* +(y+7)° =16
:@‘JX‘Q-,‘J“Q‘?)EN‘NJOJS:.‘“} Xe=10 , yc=-7 ,r=4 :dad)
(x1,y1)=(0,1=(0,4)
di=3-2r=3-2*4=-5<0
(x++,y) = (1.4)
diss =di+4*x+6=-5+4*1+6=5>0
(x++,y--) = (2,3)
diss =di+4(x-y) +10=5+4(2-3) + 10 =11 >0
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(x++,y--) = (3,2)
stop because x>y (3,2)

Sy 4N Sl alagy ikl Tase ey e alaieYh agaid dall el adgaill Gl alaal o5 L

X + X Yy + Xc
0+10=10 4+10=14
1+10=11 4+10= 14
2+10=12 3+10=13
3+10=13 2+10=12

-X + X¢
-0+10=10
-1+10=9
-2+10=8
-3+10=7

-X + X
-0+10=10
-1+10=9
-2+10=8
-3+10=7

X + X Yy + Xc
0+10=10 4+10=14
1+10=11 4+10=14
2+10=12 3+10=13
3+10=13 2+10=12

(x-107 +(y-7)" = BN o)l algd) s daay st aadiud :H.W.

kg Aailsd pladiuly By annl Sl alisel

void CIR (intx, inty ,intr)
{

intx1,yl,d;

x1=0;

yl=r;



d=abs(3-2*r);
while (x1<=y1){
x1 ++;
putpixel (x1+x,yl+y, RED);
putpixel (-x1+x,yl+y,RED);
putpixel (x1+x,-yl+y,RED);
putpixel (-x1+x,-yl+y,RED);
putpixel (y1+x,x1+y, RED);
putpixel (-yl+x,x1+y,RED);
putpixel (y1+x,-x1+y,RED);
putpixel (-yl +x,-x1+y,RED);
if(d<0) d=d+4*x1+6;
else{d=d+4*(x1-yl)+10;
yl--;
¥



Basic Structure of a C-graphics program:

#include<stdio.h>
#include<graphics.h>//must be included for every graphics program
#include<dos.h> //for including delay function.

void main()

{

int gd=DETECT,gm; //gd=detects best available graphics driver, gm =graphics mode.
initgraph(&gd,&gm,”C:\TurboC3\BGI”);// for initializing graph mode

// above 2 steps are must for every graphics program.

//declaration of any variables must be done before calling initgraph() function.

I/ next write code for producing requiring design or drawing object line(100,100,200,200);//draws a line
segment.

getch();
}



Basic Structure of a C-graphics program:

#include<stdio.h>

#include<graphics.h>//must be included for every graphics program
#include<conio.h>

#include<dos.h> //for including delay function.

void main()

{

int gd=DETECT,gm; //gd=detects best available graphics driver, gm =graphics mode.
initgraph(&gd,&gm,”C:\\TurboC3\\BGI”);// for initializing graph mode

// above 2 steps are must for every graphics program.

//declaration of any variables must be done before calling initgraph() function.
// next write code for producing requiring design or drawing object
line(100,100,200,200);//draws a line segment.

getch();

}



Experiment — 1
Digital Differential Analyzer Algorithm

1 :Digital differential analyzer (DDA\) is used for linear interpolation of variables over an interval between
given start, end points and for rasterization of lines, triangles and polygons. Using DDA Algorithm, Write
a C-Program to draw a line segment between two given points?

Aim: To implement DDA Algorithm for drawing a line segment between two given end points A (x1, y1)
and B(x2, y2).

Description: DDA algorithm is an incremental scan conversion method. Here we perform calculations
at each step using the results from the preceding step. The characteristic of the DDA algorithm is to take
unit steps along one coordinate and compute the corresponding values along the other coordinate. The unit
steps are always along the coordinate of greatest change, e.g. if dx = 10 and dy = 5, then we would take unit
steps along x and compute the steps along y.
In DDA we need to consider two cases;

One is slope of the line less than or equal to one (|m| £1) and slope of the line greater than one (m|
>1).

1)When |[m| €1 means y2-y1 = x2-x1 or y2-y1 <x2-x1.In both these cases we assume x to be the major
axis. Therefore we sample x axis at unit intervals and find the y values corresponding to each x value. We
have the slope equation as

Ay=mAx
y2-y1l =m (x2-x1)

In general terms we can say that y i1-Yyi = m(X s1-X ). But here A x = 1; therefore the equation

reduces to y i.1= yi+ m = y; + dy/dx.
2) When | m| > 1 means y2-y1> x2-x1 and therefore we assume y to be the major axis. Here we sample y
axis at unit intervals and find the x values corresponding to each y value. We have the slope equation as

Ay=mAX
y2-y1l =m (x2-x1)

Algorithm:
1. Start.

2. Declare variables x,y,x1,y1,x2,y2 k,dx,dy,s,xi,yi and also
declare gdriver=DETECT, mode.
3. Initialize the graphic mode with the path location in TurboC3 folder.
4. Input the two line end-points and store the left end-points in (x1,y1).
5. Load (x1, y1) into the frame buffer; that is, plot the first point. put x=x1,y=y1.
6. Calculate dx=x2-x1 and dy=y2-y1.
7. If abs (dx) > abs (dy), do s=abs(dx).
8. Otherwise s= abs(dy).
9. Then xi=dx/s and yi=dys/s.
10. Start from k=0 and continuing till k<s,the points will be
i. X=X+XI.
i. Y=y+yi.
11. Plot pixels using putpixel at points (X,y) in specified colour.
12. Close Graph and stop.



Program:

#include<stdio.h>

#include<graphics.h

> #include<math.h>

float round(float a);

void main()

{
int gd=DETECT,gm;
I/ gd=graphics driver (detects best graphics driver and assigns it as default, gm=graphics

mode
int x1,y1,x2,y2,steps,k;
float
xincr,yincr,x,y,dx,dy;
printf("enter x1,y1");
scanf("%d%d",&x1,&y
1); printf("enter
x2,y2");
scanf("%d%d",&x2,&y
2);
initgraph(&gd,&gm,"c:\\turboc3\BGI");//initializes the
graph dx=x2-x1;
dy=y2-y1;
if(abs(dx)>abs(dy))

steps=abs(dx);
else
steps=abs(dy);

xincr=dx/step
S
yincr=dy/step
S; Xx=x1;
y=yl;
for(k=1;k<=steps;k++)

delay(100);//for seeing the line drawing process slowly.
X+=Xincr;

y+=yincr;

putpixel(round(x),round(y),WHITE);

outtextxy(200,20,"DDA"); // for printing text at desired screen
location. outtextxy(x1+5,y1-5,"(x1,y1)");
outtextxy(x2+5,y2+5,"(x2,y2

)"); getch();
closegraph(); // closes the graph and comes back to previous graphic mode.

float round(float a)

t
Int
b=a+0.5;
return b;



enter x1,yl1100 200
enter xZ,yZ2300 350

(x1,yl)d

(x2,y2)




Experiment 2
Bresenham’s Line Drawing Algorithm

2: Bresenham’s line algorithm is an algorithm which determines which order to form a close
approximation to a straight line between two given points. Write a C program for determining pixel
activation list between two given points in order to draw line segment using bresenham’s Line drawing
algorithm?

Aim: To implement Bresenham’s line drawing algorithm for drawing a line segment between two
given endpoints A (x1, y2) and B(x2, y2).

Description:
Basic Concept:
e Move across the x axis in unit intervals and at each step choose between two
different y coordinates

5 J\ N\ N\ J\/
OO ) )

(i +1, 3y +H1) /

4 /l\ \/ ™ 7™\
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e For example, from position (2, 3) we have to choose between (3, 3) and (3, 4). We
would like the point that is closer to the original line

e So we have to take decision to choose next point. So next pixels are selected based
on the value of decision parameter p. The equations are given in below algorithm.



Algorithm:

BRESENHAM’S LINE DRAWING ALGORITHM
1. Input the two line end-points, storing the left end-point in (Xo, o)
2. Plot the point (xo, Yo)

3. Calculate the constants AX, Ay, 2Ay, and (2Ay - 2Ax) and get the first value for the decision
parameter as:

p 0O 20y 0O X .
4. Ateach xx along the line, starting at k = 0, perform the following test. If px < 0, the next point
to plotis (xk+1, y«) and:

P b p 20y
k
Otherwise, the next point to plot is (x«+1, yx+1) and:

P, U p, 1200y 120X
5. Repeat step 4 (Ax — 1) times

NOTE: The algorithm and derivation above assumes slopes are less than 1. For other slopes we
need to adjust the algorithm slightly



Program:

#include<stdio.h>
#include<conio.h>
#include<graphics.h>

void main()

{
int
X,¥,x1,y1,x2,y2,p,dx,dy;

int gd=DETECT,gm;
initgraph(&gd,&gm,"C:\\TurboC3\BGI");
printf("\nEnter the x-coordinate of the first point ::");
scanf("%d",&x1);

printf("\nEnter the y-coordinate of the first point ::");
scanf("%d",&y1);

printf("\nEnter the x-coordinate of the second point ::

scanf("%d",&x2);
printf("\nEnter the y-coordinate of the second point
scanf("%d",&y?2);
x=x1;
y=yl,
dx=x2-
x1;
dy=y2-
y1;
putpixel(x,y,2);
p=(2*dy-dx);
while(x<=x2)
{

if(p<0

)

{ X=x+1;

p=p+2*dy

else

X=x+1

y=y+1

} p=p+(2*dy)-(2*dx);
putpixel(x,y,7);

}
getch();
closegraph();

=)



Output:
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Experiment- 5
Creating various types of texts and fonts

16

5: Using different graphics functions available for text formatting in C-Language, Write a C program for
displaying text in different sizes, different colors, different font styles?

Aim: To write a C-program for displaying text in different sizes, different colors and different font styles by
using graphics functions.

Description:
The following graphics functions are available for text formatting in C.

Outtext()------- for displaying text on output screen

Outtextxy()---- for displaying text on output screen at location (x,y).

Settextstyle() -- used for specifying font style, font display direction(vertical or horizontal), font size.
Setcolor() ------ setcolor function is used to change the current drawing color.e.g. setcolor(RED) or
setcolor(4) changes the current drawing color to RED. Remember that default drawing color is WHITE.

el N -

Outtext: outtext function displays text at current position.
Eg: outtext("To display text at a particular position on the screen use outtextxy");

Outtextxy(): outtextxy function display text or string at a specified point(x,y) on the screen.
Eg: outtextxy(100, 100, "Outtextxy function™);--displays the message "Outtextxy function”
At screen location of (100, 100).

Settextstyle(): Settextstyle function is used to change the way in which text appears, using it we can modify
the size of text, change direction of text and change the font of text.
Eg: settextstyle(font,direction,charsize);--settextstyle(TRIPLEX_FONT,HORIZ_DIR,2);

Font —font style- it may be font name or integer value from 0- 9.

Different fonts are: Directions are two.
Character size(0-9)

DEFAULT_FONT, ] _ _
TRIPLEX_FONT, 1. Horizontal direction(HORIZ_DIR or 0)

SMALL_FONT, 2. Vertical direction(VERT_DIR or 1)

SANS_SERIF_FONT,
GOTHIC_FONT,
SCRIPT_FONT,
SIMPLEX_FONT,
TRIPLEX_SCR_FONT,
COMPLEX_FONT,
EUROPEAN_FONT,
BOLD_FONT
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Program:

#include<stdio.h>
#include<conio.h>
#include<graphics.h>

void main()
{
int gd=DETECT,gm,x=25,y=25,font=10;
initgraph(&gd,&gm,"C:\\turboC3\BGI");
for(font=0;font<=4;font++)
{
settextstyle(font, HORIZ_DIR font+1);// sets font type, font direction, size
setcolor(font+1); // sets color for text.
outtextxy(x,y,"text with different fonts"); // prints message on screen at (X,y)
y=y+25;
}
for(font=0;font<=2;font++)
{
settextstyle(font, VERT_DIR,font+2
); setcolor(font+1);
x=250
y=100
outtextxy(x,y,"text in vertical direction");
y=y+25;
}
getch();
closegraph();
}
Output:




Experiment- 6
Creating two dimensional objects
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6: Using certain graphic functions available in C-language for drawing lines, rectangles & circles, Write a C-
Program which generates pixel activation list for drawing the following simple two dimensional objects
(Circle, Ellipse.....).

i) House ii) Car iii) Fish iv) man?

Aim: To write a C-program for creating simple two dimensional shape of house, car, fish, man using lines,
circles etc.

Description:
The following graphics functions are available for creating two dimensional shapes in C.

line
circle
ellipse
rectangle
drawpoly

line: line function is used to draw a line from a point(x1,y1) to point(x2,y2) i.e. (x1,y1) and (x2,y2)
are end points of the line.
Declaration: - line(x1, y1, X2, y2); ---line (100,200,300,400);

Circle: Circle function is used to draw a circle with center (X, y) and third parameter specifies the
radius of the circle.

Declaration: circle(x, y, r)—circle (100, 200, 25) ;( 25 is radius of circle, (100,100) is center of
circle).

Ellipse: Ellipse is used to draw an ellipse (x, y) are coordinates of center of the ellipse, startangle is
the starting angle, endangle is the ending angle, and fifth and sixth parameters specifies the X and Y
radius of the ellipse. To draw a complete ellipse strangles and end angle should be 0 and 360
respectively.

Usage: ellipse(x, y, startangle, endangle, xradius, yradius);--ellipse(100,200,0,360,25,45);((100,200)
is center of ellipse, 0 is start angle, 360 is end angle, 25 is x-axis radius, 45 is radius circle).

Rectangle: rectangle function is used to draw a rectangle. Coordinates of left top and right bottom
corner are required to draw the rectangle. left specifies the X-coordinate of top left corner, top
specifies the Y-coordinate of top left corner, right specifies the X-coordinate of right bottom corner,
bottom specifies the Y-coordinate of right bottom corner.

Syntax: rectangle(left,top,right,bottom);--rectangle(100,200,300,400);



Drawpoly: Drawpoly function is used to draw polygons i.e. triangle, rectangle, pentagon, hexagon
etc.

Syntax: drawpoly( num,points );--num indicates number of vertices of polygon. Num = num+1.

Example: we will draw a triangle using drawpoly, consider for example the array :-
int points[] = { 320, 150, 420, 300, 250, 300, 320, 150};

points array contains coordinates of triangle which are (320, 150), (420, 300) and (250, 300). Note
that last point(320, 150) in array is same as first.

Number of vertices are denoted by num. for any polygon, number of vertices are (num+1). For
triangle, number of vertices are 4.

i) Program for creating House shape:

#include<stdio.h>

#include<conio.h>

#include<graphics.h>

void main()

{
int gd=DETECT,gm;
initgraph(&gd,&gm,"C:\TURBOC3\BGI");
setcolor(5);
rectangle(60,80,150,200);
rectangle(95,140,120,200);
line(60,80,100,15);
line(2100,15,150,80);
circle(100,60,10);
getch();
closegraph();

}
Output:
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i) Program for creating simple car shape:

#include<stdio.h>
#include<conio.h>
#include<graphics.h>
#include<dos.h>
void main()

{

}

Output:

int gd = DETECT, gm;
initgraph(&gd, &gm, "C:\\TurboC3\BGI");
cleardevice();

line( 150, 100, 242, 100);
ellipse(242, 105, 0, 90, 10, 5);
line(150, 100, 120, 150);
line(252, 105, 280, 150);
line(100, 150, 320, 150);
line(100, 150, 100, 200);
line(320, 150, 320, 200);
line(100, 200, 110, 200);
line( 320, 200, 310, 200);
arc(130, 200, 0, 180, 20);
arc( 290, 200, 0, 180, 20);
line( 270, 200, 150, 200);
circle(130, 200, 17);
circle(290, 200, 17);
getch();




iii Program for creating fish:

#include<stdlib.h>
#include<conio.h>
#include<dos.h>
#include<graphics.h>
#include<ctype.h>

void main()
{
int gd=DETECT,gm;
initgraph(&gd,&gm,"C:\TurboC3\\BGI");
cleardevice();
ellipse(520,200,30,330,90,30);
circle(450,193,3);
line(430,200,450,200);
line(597,185,630,170);
line(597,215,630,227);
line(630,170,630,227);
line(597,200,630,200);
line(597,192,630,187);
line(597,207,630,213);
line(500,190,540,150);
line(530,190,540,150);

getch();

Output:




