UNIVERSITY OF DIYALA _ College of Education and
Pure Ssciences

> LS
— i =, ’&,**y o b T

\ ; ;f‘.vi «%4. "“;;'1?"'
\ Dr. QasimA

T 94N1097]

Third class

tutdriaISpoint

Introduction
to Computer

Graphics




2025-2026
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Introduction to Computer Graphics
The computer is an information processing machine. It is a tool for storing,
manipulating, and correlating data. There are many ways to communicate the
processed information to the user. The phrase “Computer Graphics” was coined in

1960 by William Fetter, a graphic designer for Boeing. Computers have become

very significant in today’s modern world. COMpUtEr graphics are  pictlres and

It is a vast and recently developed area of computer science.

On the other words, Computer graphics is one of the most effective and commonly
used ways to communicate the processed information to the user. It displays the
information in the form of graphics objects such as pictures, charts, graphs, and
diagrams instead of simple text. Computer Graphics refers to designing or

generating images using computers.

Thus, we can say that computer graphics makes it possible to express data in pictorial
form. The picture or graphics object may be an engineering drawing, business
graphs, architectural structures, a single frame from an animated movie or a machine
part illustrated for a service manual. In computer graphics, pictures or graphics
objects are presented as a collection of discrete picture elements called pixels. The
pixel is the smallest addressable screen element. It is the smallest piece of the display
screen that we can control. The control is achieved by setting the intensity and color
of the pixel which composed the screen. Computer Graphics Each pixel on the
graphics display does not represent a mathematical point. Rather, it represents a

region that theoretically can contain an infinite number of points. For example, if we
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want to display point P1 whose coordinates are (4, 3) and point P> whose coordinates

are (2, 4) then P: and P are represented as shown in the figure below:

Y-Axis

— _K—hxﬁ

The special procedures determine which pixel will provide the best approximation
to the desired picture or graphics object. The process of determining the appropriate
pixels for representing a picture or graphics object is known as rasterization, and the
process of representing a continuous picture or graphics object as a collection of

discrete pixels is called scan conversion.

The computer graphics allows rotation, translation, scaling, and performing various
projections on the picture before displaying it. It also allows adding effects such as
hidden surface removal, shading, or transparency to the picture before the final
representation. It provides the user the control to modify the contents, structure, and
appearance of pictures or graphics objects using input devices such as a keyboard,
mouse, or touch-sensitive panel on the screen. There is a close relationship between
the input devices and display devices. Therefore, graphics devices include both input

devices and display devices.
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There are two types of graphics that are used nowadays, interactive and

passive.

1-

Interactive Computer graphics (IGU): it involves a two-way communication
between the computer and user. Here, the displayed picture is modified
appropriately to signals, the computer receives from input device e.g. (keyboard,
mouse, joystick... etc.). It appears that picture is changing instantaneously in
response to the observer’s commands. Example: computer games (video game
controller).

Non-Interactive Computer graphics: (passive Computer graphics). Here, the user
does not have any kind of control over the image. The image is totally under the
control of program instructions not under the user. Example: screen savers. The
differences between active and passive graphics are shown in Table 1.

Table 1: The differences between Active and Passive Graphics.

Passive Computer graphics | Active Computer graphics
Control No control Control (dynamic nature)
Communication One way Two way
Interaction No interaction. High interaction.
Motion and Updation | No facility 2-D.3-D transformations
Prone to Problems Less More

Choosing between interactive graphics and passive graphics depends on
whether you are aiming for simplicity or features. Interactive graphics are more
entertaining than passive graphics but is also more difficult to deal with. Some
sites choose a compromise by creating two versions for their site; one with
interactive graphics, and another with passive graphics.

There are many advantages of interactive graphics over passive graphics:

* Higher quality of images

 Low cost

* Higher productivity
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» Low analysis

Advantages of Computer Graphics

1. High-quality graphics displays of personal computers provide one of the most
natural means of communicating with a computer.

2. It has the ability to show moving pictures, and thus it is possible to produce
animations with computer graphics.

3. Computer graphics can also control the animation by adjusting the speed, the
portion of the total scene in view, the geometric relationship of the objects in
the scene to one another, the amount of detail shown and so on.

4. Computer graphics also provides a facility called update dynamics. With
updated dynamics, it is possible to change the shape, color, or other properties
of the objects being viewed.

5. With the recent development of digital signal processing (DSP) and audio
synthesis chip, interactive graphics can now provide audio feedback along
with graphical feedback to make the simulated environment even more
realistic

Application of Computer Graphics

Today, computers and computer-generated images touch many aspects of our daily
life. Computer imagery is found on television, in newspapers, for example in their
weather reports, or in all kinds of medical investigation and surgical procedures.
Some people even make computer graphics as art. We can classify applications of
computer graphics into four main areas:

1 Display of information

[J Design

[J User interfaces

] Simulation

CAD (Computer Aided Design): use of a computer to aid in the design of product.
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CAM (Computer Aided Manufacturing): use of a computer to control the
manufacturing of products.

CAI (Computer Aided Instructing): use of computer to display animated pictures to
illustrate educational concept.

CAE (Computer Aided Engineering): use of a computer as engineer work.
Presentation Graphics: To produce illustrations which summarize various kinds of

data.

Entertainment: Motion pictures, Music videos, and TV shows, Computer games.

Education and

Training: Training with computer-generated models of specialized systems such

as the training of ship captains and aircraft pilots.

Visualization: For analyzing scientific, engineering, medical and business data or
behavior. Image Processing: Image processing is to apply techniques to modify or

interpret existing pictures.

Graphical User Interface: Multiple window, icons, menus allow a computer setup

to be utilized more efficiently.

Simulation: use of a computer to experience circumstance that otherwise would be
too expensive or catastrophic to experience in reality E.g.: flight simulators,

simulating unclear reactors.
Graphics Display Devices

A display device is a device for visual or tactile presentation of images (including
text) acquired, stored, or transmitted in various forms. As we are familiar that we
can interact with the computer system through the Display Devices. These display

devices enable us to communicate with the computer through the graphical interface.
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There are different types of Display Devices which are used to interact with the

computer system or any other device. Some of them are following:
e Monitor

This is mostly used as an output display device. There are further two types of
Monitors available which are discussed following 1- Cathode Ray Tube (CRT): A
CRT monitor is heavier than flat-panel display (FPD) because it contains a large
cathode ray tube. It uses electron guns to activate phosphors behind the screen,

causing each pixel on the monitor to generate red, green, or blue.

Figure 1: A CRT Monitor.

How the cathode ray tube (CRT) works:

A CRT is an evacuated glass tube. The CRT consists of three electron guns: red,
green and blue. They emit a beam of negative charged electrons towards a positively
charged phosphor-coated screen. Along the way the electron beam passes through
the focusing system that concentrates the beam so that by the time the electrons reach
the screen they have converged to a small dot. The beam then passes through the
deflection system (horizontal and vertical) which deflect the beam to strike any point
on the screen. When this focused electron beam strikes the screen, the phosphor

emits as dot of visible light. There are two techniques used for producing image on
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the CRT screen: Vector scan / random scan and Raster scan. The video display is
divided in to very small dots called "pixels" (picture elements) each pixel is
composed of a triangular pattern of red, green and blue phosphor dot. The CRT has
three electron guns one for each of the three primary colors: red, green and blue each
electron gun hits its corresponding phosphor dot causing that particular color to
appear on the screen the light on the display screen starts to fade as soon as the beam
moves to another location. So, the beam must refresh the screen by illuminating

pixels 30 to 60 times each second.

Focusing
System

Co\hngol
vog)lage

Figure 2: Cathode ray tube (CRT)

Array of Red (R),
Green (G) and Blue (B)
phosphor dot triads on
the CRT screen

Figure 3: Electron Guns Passing Through CRT.
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Generating Color on a RGB monitors:

Each electron gun in an RGB monitor, has an assigned number of bit that determines
the intensities of the red, green and blue phosphors, with one bit per gun eight color
are possible (2°3=8).

R G B Binary value | Color value
0 0 0 0 black

0 0 1 1 blue

0 1 0 2 Green

0 1 1 3 Cyan

1 0 0 4 red

1 0 1 5 Magenta
1 1 0 6 Brown

1 1 1 7 White

If a fourth bit is used for the brightness' or intensity of the displayed color it results
in (2°4=16) possible colors. When the brightness bit equals one another set of eight

bright colors is produced.

Note: if True Color is 24 bit then displayed color = 0 to 2%-1. In RGB 24 bit => Red
(8 bit = 0 to 28-1), Green (8 bit = 0 to 28-1), Blue (b bit= 0 to 28-1).
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2- Flat Panel Display (FPD):

A flat-panel display (FPD) is very thin, lightweight, and very little power device. A
flat panel display has common types like LCD (Liquid Crystal Display), LED (Light
Emitting Diode) and OLED (Organic LED). LCD uses a liquid crystal molecule for
displaying, LED uses light emitting diodes for display while OLED uses a special
organic compound for display. CRT Display and Flat Panel Display (FPD) are

shown in following Table3:

Table 3: The Differences between CRT and FPD.

CRT FPD

Stands For For “Cathode Ray Tube *. For “Flat Panel Display *.
Examples Televisions and Was Used LCD, Plasma. OLED, And

in Old Computer Monitors. LED
Cost It Is Less Expensive. It Is More Expensive.
Power Consumpltion It Consumes High Power. It Consumes Low Power.
Weight Heavier Less Heavy
Image Retension Mot There in CET. There in FPD.
Size Cannot Be Used for Smaller Can Be Used for Smaller

Displays Ex: Watches Displays

Thickness Much Larger Less Large
Dead Pixels Do Not Suffer

All computer art is digital, but there are two very different ways of drawing digital

Images on a computer screen, known as raster and vector graphics.
Raster Graphics:

Describes a picture using many small dots of color. Each dot is called a pixel, which
i1s an abbreviation for “picture element”. If the dots are small enough and close
enough together, a person does not sees the individual dots, but rather sees a

“picture”.
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Figure 3: Raster graphics lose quality as they are scaled up (or down!).
One of 2N intensities or colors are associated with each pixel, where N is the number
of bits per pixel. Greyscale typically has one byte per pixel, for 28 = 256 intensities.
Color often requires one byte per channel, with three color channels per pixel: red,

green, and blue.

A bitmap (also called *"raster’") graphic is created from rows of different colored
pixels that together form an image. In their simplest form, bitmaps have only two
colors, with each pixel being either black or white. With increasing complexity, an
image can include more colors; photograph-quality images may have millions.
Examples of bitmap graphic formats include GIF, JPEG, PNG, TIFF, XBM, BMP,
and PCX as well as bitmap (i.e., screen) fonts.

Color data is stored in a frame buffer. This is sometimes called an image map or
bitmap.

Scan conversion is the process of converting basic, low level objects into their
corresponding pixel map representations. "The process of representing continuous
graphics objects as a collection of discrete pixel is called scan conversion”.

e \Vector Graphics:

Describes objects as geometric shapes using mathematical equations. A picture is
created from the mathematical descriptions through a process called rendering. The
results of a rendering is a 2-dimensional raster image. In below figure we adopt a

standard notation and show vector quantities in bold type scalar quantities (like real
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number) in standard type. Thus, the arrow from A to B will written AB and the arrow
from A to B will be written BA; in both cases the length of the line (the size of the

vector) is the same. (In handwriting, we usually underline vector quantities).
A

B

Figure 4: lines Connection.
As shown in above figure, vector scan CRT display directly traces out only the
desired lines on CRT i.e. If we want a line connecting point A with point B on the
vector graphics display, we simply drive the beam deflection circuitry, which will
cause beam to go directly from point A to B. if we want to move the beam from
point A to point B without showing a line between points, we can blank the beam as
we move it. To move the beam across CRT, the information about, magnitude and
direction is required. This information is generated with the help of vector graphics

generator. The figure bellow shows the typical vector display architecture.

Table 4: The differences, advantage (pros), and disadvantages (cons) between Raster and vector

Graphics.

Raster Graphics

Vector Graphics

Pixel-based

Shapes based on mathematical calculations

Comprised of pixels, arranged to form an
image

Comprised of  paths, dictated by
mathematical formulas

Constrained by resolution and dimensions

Infinitely scalable

Capable of rich, complex color blends

Difficult to blend colors without rasterizing

Large file sizes (but can be compressed)

Small file sizes

File types include JPG, .GIF, .PNG, .TIF,
.BMP, .PSD; PLUS .EPS AND .PDF when
created by raster programs

File types include Al .CDR, .5VG:; PLUS
EPS AND .PDF when created by vector
pPrograrms

Common raster programs: photo editing /
paint programs such as Photoshop & Paint
Shop, GIMP (free)

Common  vector  programs: drawing
programs such as Ilustrator, CorelDraw,
Inkscape (free)

Capable of detailed editing

Less detailed, but offers precise paths

Do not scale up optimally - Image must be
created/scanned at the desired usage size or
larger

Can be scaled to any size without losing
quality
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Important Characteristics of Video Display Devices:

Persistence: The major difference between phosphors is their persistence. It decides
how long they continue to emit light after the electron beam is removed.
Resolution: Resolution indicates the maximum number of points that can be
displayed without overlap on the CRT. Resolution depends on the type of phosphor,
the intensity to be displayed and the focusing and deflection systems used in the
CRT.

Aspect Ratio: It is the ratio of vertical points to horizontal points to produce equal
length lines in both directions on the screen. An aspect ratio of 4/5 means that a
vertical line plotted with four points has the same length as a horizontal line plotted

with five points.
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2.1 Graphics Libraries

C++ graphics using graphics.h functions can be used to draw different shapes,
display text in different fonts, change colors, and many more. Using functions of
graphics.h in C++ compiler can make graphics programs, animations, projects, and
games. You can draw circles, lines, rectangles, bars, and many other geometrical
figures. You can change their colors using the available functions and fill them.
Following is a list of functions of graphics.h header file. Every function is discussed
with the arguments it needs, its description, possible errors while using that function

and a sample C++ graphics program with its output.
Syntax: #include<graphics.h>
2.2 Initializing C++ Graphics Mode:

1. InitGraph () The computer display system must be initialized into graphics mode
before calling the graphics function. The “initgraph” function is used to initialize the
display into graphics mode. This function is a part of the “graphics.h” header file.
So this file is included in the program before executing “initgraph” function. The

syntax of initgraph” function is:
Void initgraph(int &Graphriver, int &Graphmode,Char “pathtoDriver”);
Graph Driver OR (gd):

Represents the graphics driver installed on the computer. It may be an integer
variable or an integer constant identifier, e.g. CGA, EGA, SVGA, etc.

The graphics driver can also be automatically detected by using the keyword
“DETECT”. Letting the compiler detect the graphic driver is known as auto-detect.
If the driver is to be automatically detected, the variable driver is declared as of

integer type and DETECT value is assigned to it as shown below.
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int driver, mode;

driver = DETECT;

This statement must be placed before “initgraph” function. When the above
statement is executed. The computer automatically detects the graphic driver and the

graphics mode.
Graph Mode OR (gm):

Represents output resolution on the computer screen. The normal mode for VGA is
VGAHI. It gives the highest resolution If the driver is auto-detected, then its use is

optional. The computer automatically detects the driver as well as the mode.
&:

Represents the addresses of constant numerical identifiers of driver and mode. If
constants (e.g., VGA, VGAHI) are used, then “&” operator is not used as shown

below:
initgraph (VGA, VGAHI, “path™);
Path to driver:

Represents the path of graphic drivers. It is the directory where the BGI files are
located. Suppose the BGI files are stored in “C:\TC\BGI”, then the complete path is

written as:
initgraph (&gd, &gm, “C:\TC\BGI”);

The use of double backslash “\” is to be noted. One backslash is used as an escape
character and the other for the directory path. If the BGI files are in the current

directory, then the path is written as:

Initgraph(&gd,&gm,*”);
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Graphics Screen Dimensions

(0,0) (639,0)

(639,479)

(0,479)

3. Graphresult ():

This function is used to return the error code at any drawing process when an error
occurs. When no error occurs in the drawing operations, the function returns the

value (grok). For example:

int errorcode = graphresult();

if (errorcode != grOK)

{
printf(grapherrormsg(errorcode);
getch();

return 0;

}

4. Closegraph():

The close graph function is used to restore the screen to text mode. When graphics
mode is initialized, memory is allocated to the graphics system. When “closegraph”
function is executed, it de-allocates all memory allocated to the graphics system.

This function has usually used at the end of the program.

Its syntax is VVoid closegraph();



Third Stage 2025-2026

For example: if we want to convert the computer system from (text mode) to
(graphics mode) and write the sentence (Press any Key to Close the Graphics

Mode...), then close the graphics mode and return the system to the text mode.

initgraph(&gd, &gm, **');

outtext("*Press any key to close the Graphics Mode..."");
getch();

closegraph();

5.cleardevice ():

The “cleardevice” function is used to clear the screen in graphics mode. It is similar
to “clrscr’” function that is used to clear the screen text mode.

Its syntax is: cleardevice();
The general structure of all graphic programs in C++:

itwwwmm:w DeeCon &11 a X
Flli bl Seanch  Vebw  Pegecl Esiiats  Todh  ASnds  Wedis Helg

DEReER 8 ~~ AR NS 44/9 BODO8| | x| dhil|| oo 055 m-sin Seiess
TE0 woa

1 #include<graphics.hs|

2 #includec<conio.h»

38 int main(){

int gd = DETECT, gm,errorcode;

=

W s houn b

10 }

11 | getch();

12 | closegraph();
13 “ return @; }

B9 Compier ) W Resswrons ol Compilelog o Debng [ Pt Riewuits
Une 1 ot H o 0 Lamz 1) Langih 1 Iraart Clore panang i 01211 uconde



HOMEWORK

What is the output of this code?
#include<iostream.h>
#include<conio.h>

#include<graphics.h>

void main ()

{

int gd=DETECT,gm; initgraph(&gd,&gm, "");

outtext("Enter any key to come outside from the graphics mode");
getch(); closegraph();

b
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Graphics Functions in C++:

This chapter explains in detail the main graphics function to draw shapes like points,
circles, rectangles, lines ...etc. Also, we are going to learn how to set colors, select
fonts, writing text with different sizes, fonts, and colors. We will also discuss
important functions such as scaling, motion, translation.... etc.

1.Putpixel ()

The header file graphics.h contains putpixel() function which plots a pixel(point)at
location(coordinates) (x,y) of the specified color.

Syntax: void putpixel(int x, int y, int color);

where, (X, y) is the location at which the pixel(point) is to be put, and color specifies
the color of the pixel.

Example: A RED color pixel at (50, 40) can be drawn by using putpixel (50, 40,
RED);

putpixel () function can be used to draw circles, lines, and ellipses using various
algorithms.

2. Getpixel () returns the color of the pixel present at the location (X, y).

Syntax: int getpixel(int x, inty);

Example: what is the color of the point (0,0)?

char array[50]; int color = getpixel(0, 0);

cout<<(array,"color of pixel at (0,0) = %d",color);

outtext(array);

Exercise: Write a C++ program to draw a RED pixel at location (320, 240) then print
the color number of the same point.
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Fle ESt Sewch View Project Execute Tools AStle Window Mep

DEBeE& 8 |~~ 66 @8 |48 9 |880M83| ) % db@|| rmocc 5.2 sbie setease |
g4 m \ (gicbale) 4 .
1) Nedacpp :

1 #include<stdio.h>

2 #include<graphics.h>

3 #include<conio.h>

S

6 | int gd=DETECT, gm, color;

7 | char a[50];

8 | initgraph(&gd, &gm,"c:\\tc\\bgi");

9 | putpixel(320, 240, RED);

10 | color=gétpixel(320,240);

11 | cout (a,"color of pixel at location (320,240) is %d",color);
12 | outtextxy(30, 100, a);

13 | getch();

14 | closegraph();

15 )

1A

B8 Compiier 2) T Resources dib Compielog & Debug [Q Find Results

Line: 18 Cot 1 Set 0 Lines: 18 Length: 325 Insert Done parsing in 0 seconds

Exercise: Write a C++ program to draw RED pixel at location (320, 240) using

putpixel() function.

L icscli - Dew-Ces 511 = = =
File Edit Search  View Project Execute Tools AStyle \Window Help

D-EQ-HIE|“-"IIﬂ.Iﬂ.I-E]..IC] n!g|.’|x|.-|‘7m4,,=”*n.u-... ~
..-!] tgronaia) -

"1 Neda.cop

1 #include<graphics.h>
2 #include<conio.h>
32 dint main () {
4| int gd = DETECT, gm;
5| initgraph(&gd, &gm, "C:\\TCA\\BGI");
6 putpixel(32©, 240, RED);
7| getch();
8 | closegraph();
=) return 0;
10l }
11
12
88 compiter (1) W) Resources dlh Compile Log & Debug [Bh Find Resuits
line 14 cor 1 s Lines 14 Lengthe 197 —
HOMEWORK What is the output of this code?
Bou P araphics\diepp- epp - ing] - Dev-C++ 511 - o x

File Edet Search View Project Execute Tools AStyle Window Help

D@.Iﬂﬁl&|ha|ﬂ.ﬂ.|.-§]lll!] nﬂa|u9|*|.‘|lTm—octl_s.zaz—munﬂnn v

a g m | (globals) v
Nada.cpp

1 // Implementation for putpixei() in Cei -
2  #include <graphics.h>

3 #include <stdio.h>

4  dint main()

s {

1 imt gd = DETECT, gm, color;

7 initgraph(&gd, &gm, "");

8 setbkcolor(15);

9 cleardevice();

ie putpixel(85, 35, GREEN);

11 putpixel (38, 48, RED);

12 putpixel(115, 5@, YELLOW);

13 putpixel (135, 58, CYAN);

14 putpixel{45, 68, BLUE);

15 putpixel{28, 188, WHITE);

16 putpixel{200, 10@, LIGHTBLUE);
17 putpixel{158, 10@, LIGHTGREEN);
18 putpixel{20@, 58, YELLOW);

19 putpixel(12e, 7@, RED);

]

n getch();

22 closegraph();

23 return @;

24 L}

B3 compiler (2) Tl Resources il CompileLog & Debug [Bh Find Results
Line= 1 Cok 40 Sek 0 Lines: 25 Length: 521 Insert Done parsing in 0.015 seconds
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Exercise:
Write a C++ program to draw a horizontal line with BLUE color using putpixel()
function, starting from point(10, 10) to point(200,10).

HEcu graphics\dicpp PP - Dev-C++ 511 = o x
Flle Edt Search View Project Execute Tools AStyle Window Help

DdHas& & ~~ B0 EE 48O S80MBE8 ¢ % | dbdh| rococ s.5.2 32-bic Release
@ G M | ercbals .

1 #include<graphics.h>
2 #include<conio.h>
38void main () {

41int gd = DETECT,; gm;

5| initgraph (&gd, &gm, "");

6| for (int i=10; i<= 200; i++)
7 | putpixel (i, 10, BLUE);

8| getch ();

9| closegraph ();

10" }

-1
B2 Compiler (1) W@ Resources b Compilelog &7 Debug [G Find Results
tine 12 Cot 1 Sek 0 Linez 16 Length: 211 Inzest Done parzing in 0 zeconds

The C++ language provides us with important standard functions:

> getmaxx(): this function returns the maximum X coordinate for the current
graphics mode and driver.
Syntax : int getmaxx();

> getmaxy(): this function returns the maximum Y coordinate for the current
graphics
Syntax : int getmaxy();

example:

/I C++ Implementation for getmaxx() and getmaxy()

#include <graphics.h>

#include <stdio.h>

#include<iostream.h>

Void main ()

{ int gd = DETECT, gm;
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char array [100];
initgraph(&gd, &gm, "");
int maxx= getmaxx();
Int maxy= getmaxy();
cout(array, "Maximum X coordinate and Maximum Y coordinate for current
Graphics Mode and Driver = %d,%d”, maxx,maxy);
outtext(array);
getch();
closegraph();

}

THE OUTPUT:
Maximum X coordinate and Maximum coordinate for current

Graphics Mode and Driver = 639, 479

Exercise: write a C++ program to display “Welcome to Computer Graphics” in the

middle of the screen.

i] ' igicbals)

["INada.cpp  ellipse-poly-sector.cpp  HW-drawPoly.cpp quize-poly.cpp
1 #include <graphics.h>

2 #include <stdio.h>

3 int main ()

483 { int gd = DETECT, gm;

5 initgraph(&gd, &gm, "");

6 setbkcolor(WHITE);

7 cleardevice();

8 setcolor(BLUE);

9 int midx= getmaxx()/2;
10 int midy= getmaxy()/2;
11 outtextxy(midx,midy, "welcome to Computer Graphics");
12 getch();

13 closegraph();
14 return 9;
154}

1A
gg Compiler (3) ‘ Resources dih Compile Log 4 Debug [§ Find Results

Line: 20 Cok 1 Se: 0 Lines: 20 Length: 326 Insert Done parsing in 0.015 seconds
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THE OUTPUT:

W windows BGI = x*

welcome to Computer Graphics

> getx() : returns the X coordinate of the current position.
Syntax : int getx();
> gety(): returns the Y coordinate of the current position.

Syntax : int gety();

Initially, the X coordinate and Y coordinate of the current(default) position are (0,0).

On moving the coordinates(cursor/pointer) using moveto() function or moverel()

function, the X, and Y coordinates change to a new position.

Exercise: write a C++ program to display the sentence “This is a test for getx and

gety” at position (50,70).

E CAllsershintehDesklopynada-graphicsi\dicop-programsiMada.cpp - Dev-C++ 517 -
File Edit Search View Project Execute Tools AStyle Window Help

DS EDHE@ S8 |~ B0 EE W89 8B00Mm38|«” 3|db & || oo s.5.2 52k Reease
ﬂ.!l (globals) - -
*] Mada.cpp

/74 C++ Implementation for getx() gety()
2 #include <graphics.h>
3 #include <conio.h>»
4 main()
5 { int gd = DETECT, gm;
6 | char array[l@@];
7
8
9

initgraph(&gd, &gm,"");

moveto(58, 78);

int x = getx();

1@ | int v = gety();

11 | outtextxy(x, vy, "This is a test for getx and gety");

12 | sprintf(array, "Current position of (X,Y) = %d,%d",x,y);
13 | outtextxy (50,90, array);

14 | getch();

15 | closegraph();

16 - return 2; }

88 compiler 3) W Resources lh CompileLog o Debug [G, Find Results

Line: 18 Cet 1 Sek O Lines: 18 Length: 390 Irsert Done parsing in 0 seconds




Third Stage 2025-2026

THE OUTPUT: This is a test for getx and gety Current position of (X, Y) =50,70
Line functions in C++
3-line () function:
Line function is used to draw a line from a point (x0, y0) to point (x1, y1) i.e. (x0,
y0) and (x1, y1) are end points of the line syntax: void line (int x0, int y0, int X1,
int yl1);

0,0 ? 'y

=

Ca -

o
S

T H ﬁ?v

Example: if we want to draw a line from point (10,10) to point (120,120), write the
code: Line(10,10,120,120);

Exercise: write a C++ program to draw a triangle using the line () function where
the heads of the trlangle are A (100,200), B (300,200), and C (200, 100)

c op - Dew-Ces 511 o x
Fle Edt Search View Project Execute Tooks ASte Window Help

D@Bﬂﬂﬁ Sl BC EES W8 © 5850M88 « % |dbal| won-coc 4.5.2 32-bix Release
4 4 m (gichbals)

1 #include <graphics.h>
2 #include <conio.h>
3zint main() {
int gd = DETECT, gm;
initgraph(&gd, &gm, "C:\\TC\\BGI");
line(100, 200, 300, 200);
line(300, 200, 200, 100);
line(200, 100, 100, 200);
getch(); closegraph();
10 " return 0; }

-
88 Compiter (1) @ Resources dih CompileLlog &7 Debug [ Find Results
Line 13 Cot 1 Sek 0 Lines 16 Length: 255 Insert Done parsing in 0 seconds

VWoKONGOUV A




THE OUTPUT:

B ' Windows BGI

Exercise: write a C++ program to draw the following figure using Line () function.

E CilsersiintehDesktopinada-grapnics\dicop-programsiiada.cpp - Dew-C+ 511

File

(ORRE& & |~ \Iﬂlﬂlii“lllﬂ\ I ERZEN T JESETEEE

Edit Search View Project Execute Tools AStyle Window Help

FAN | weae

- o X

2-bit Release 1Y

[*] Neda.cpp

1
2
3
4
5
6
7
B

L*-

10
11
12
13
14
15
16
17
18
19
i}
21
2
n
24

#include <graphics.h»
#include <conio.h>
void sequare(int x1,int y1,int x2,int y2);
H int main() {
int gd = DETE(T, gn;
initgraph(&gd, &gm, "C:\\TC\\BGI");
int x1=150,x2=300 y1=130,y2=280, count=0,i=18;
setbkeolor(WHITE);
cleardevice();
setcolor(BLACK);
while(count<=18)
H {count++;
sequare(x1,yl,x2,y2);
xl=xl-1;yl=yl-i;
x=xdeiyyleydei;
- Jgetch(); closegraph();
L return @; }
void sequare(int x1,int y1,int x2,int y2)
=R
line(xl,y1,x2,y1);
line(x2,y1,x2,y2);
line(x2,y2,x1,y2);
line(x1,y2,x1,y1);

-}

B8 Compiler@ @ Resources b CompileLog &7 Debug (B Find Results

Line:

2 Cak 1 Sel: 0 Lines: 2 Length: 536 Insert

Done parsing in 0 seconds
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HOMEWORK: write a C++ program to draw the following figure using line()

O

function.

4. lineto () function

lineto() function draws a line from current position to the point(x,y).
Note: Use getx() and gety() to get the current position.

Syntax: Void lineto(int x, int y);

Where, (X, y) are the coordinates up to which the line will be drawn from the
previous point.

Example: If we want to draw a line from (100,100) to (320,240) using Moveto()
and lineto() as follow:

Moveto(100,100);
lineto(320,240);



Example: Draw a line from the initial position (0,0) to point (250,100).

™ [= grapricsidicop cpp - Dev-Cav 517 -
File Edit Search View Project Execute Tools AStyle Window Help

J o Iﬁijﬁl E| = ¢'| BPIE ]\' K] 'Je ‘ IAD !@J7 Rlﬂ-l TOM-GOC 4.5.2 af—nn Release v
| 4] @ [ || srcmaim v -
1*] Nada.cpp

1 // C++ Implementation for Lineto()

2 #include <graphics.h>

3a int main(){

4 int gd = DETECT, gm;
5 initgraph(&gd, &gm, "");
6 lineto(250, 100);
7 getch();
8 closegraph();
9 return 9;
10}
11
88 compiter @ W Resources b Compilelog o Debug [E Find Resuits
Line: 18 Cok 1 Sel: 0 Lines: 18 Length: 217 Insert Done parsing in 0.016 seconds

o

x

THE OUTPUT:

¥ ' Windows BGI

Example: Draw a line from position (100,100) to point (250,100).

B grap icpp cpp - Dev-C++ 5.11
File Edit Search View Project Execute Tools AStyle Window Help

DEReY& 8| |~ 66 ES |48 © 80888 | % | dhi| meocc «52 32-bie setense -

I am ‘ (gicbals) v v

["] Nada.cpp

1 // C++ Implementation for Lineto()
2 #include <graphics.h>
32 int main(){

4 int gd = DETECT, gm;

5 initgraph(&gd, &gm, "");
6 moveto(100, 100);

7 lineto(250, 100);

8 getch();closegraph();

) return 0;
10}
11

EECQMIU(Z) ‘IW(H ﬂ(uw‘elog JDM ﬂFndRuuls
Line 14 Cok 1 Set: 0 Lines: 21 Length: 240 Insert Done parsing in 0.015 seconds




THE OUTPUT:

¥ ' Windows BGI

Exercise: Write a C++ program to draw a red rectangle using lineto() function, its
coordinates from the top left angle are (100,100) and the coordinates from the bottom

right angle are (280,200).

< graphics\dicpp <pp - Dev-C++ 511
File Edit Search View Project Execute Tools AStyle Window Help

DERBEE S| |~ B0 E8||48 9 |3BE0mEE| | x| dsh|| o 452 3:-bic Reiese

o] & [ | iglcbals) -

[*] Nada.cpp  [*] Untitled5

1 #include<graphics.h>
2 #include<conio.h>

3 main()

4d { int gd = DETECT, gm;

5| initgraph(&gd, &gm, "C:\\TC\\BGI");
6 | setcolor(@);

7 | moveto(128, 150);

8 | outtext("done by lineto()");

9 | setcolor(4);

1@ | moveto(1le0, 100);

11 | lineto(280, 180);

12 | lineto(28@, 200);

13 | lineto(1le@, 200);

14 | lineto(lee, 1ee);

15 | getch();

16 - closegraph(); return ©;}

88 compiler 3) @) Resources dlh Compilelog «” Debug (G Find Results
Line: 22 Cok 1 Sek: 0 Lines: 27 Length: 340 Insert

THE OUTPUT:

Done parsing in 0.125 seconds
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done by lineto()

5. linerel () function
linerel () function draws a line from the current position (X_posl, y posl) to a point

that is at a relative distance (X, y) from the Current Position, then advances the

Current Position by (X, y).

Note: Use getx() and gety() to find the current position.
Syntax: void linerel(int X, int y);

The end position is calculated as:

X_p0os2 = x_posl + X;

y_pos2 =y _posl +y;

Example: Draw a line from point (250,250) to point (350,150)
Moveto(250,250);

Linerel(100, -100);

Exercise: what is the line coordinates drawn by the following code
Moveto(20,30);

Moverel(100,30);

Linerel(320,240);

Solution:

Line(120,60,440,300);



Exercise: Write a C++ program to draw a yellow square with a radius of (50), its
coordinates start from (100,100). Using lineto() function.

CAUsers\Intel\Desktop\nada-graphics\dicpp-programs\MNada.cpp - Dev-C++ 5,11
File Edit Search View Project Execute Tools AStyle Window Help

D@ﬂﬂﬂ'l@|
A | rovare

[ Nada.cpp  [*] Untitleds
1 #include <graphics.h>
2 #include <conio.h>

3

15

main()

& { int gd = DETECT, gm;

initgraph(&gd, &gm, "C:\\TC\\BGI");
setcolor(YELLOW);

moveto(1€6, 108);

linerel(50, 8);

linerel(®, 50);

linerel(-50, 08);

linerel(e, -50);

getch();

closegraph();

“return 0;}

BB Compiler 2) W) Resources lh Compilelog & Debug [G Find Resuhs

Line: 19

Cok 1 Sek 0 Lines: 19 Length: 267 Insert Done parsing in 0.016 seconds.

|"""*_lﬂm||i'gl|"|a_J=EﬂEEE|J|8|ﬂ].|_m-wcl.s.z 32-bat Release v|

w

THE OUTPUT:

(100,100)

50

50 50

50
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6.Moveto () function:

The “moveto” function moves the current cursor position to a specified location on
the screen (x,y) where the output will be printed. It is similar to “gotoxy” function
used in text mode.

Syntax: void moveto (int x, inty);

Where:

X: Represents the new x-coordinate of the new position.
y: Represents the new y-coordinate of the new position.

Example: how to use moveto() function and print Programming digest into C++
graphics mode:

moveto(400,200);

outtext(“Programming digest”);

Example: if we want to write “Computer Graphics’ on the position
(100,100).

moveto(100,100);

outtext(“Computer Graphics”);

Exercise: write a C++ program to print “Basrah University” in white color inside a
red rectangle filled with blue paint, its top left angle has the coordinates (100,100)
and the bottom right angle has the coordinates (300,200).
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i CAlsershintel\Desktopinada-graphics\dicpp-programs\Nada.cpp - Dev-Ce+ 511 = o *
File Edit Search View Project Execute Tools AStyle Window Help
D@ndE & -~ BEEES| | 4490 BOM@EE | % didl| row-ccc as.2 32-bic 2eiease
] G @ | erckais
["1Nada.cpp  [*] Untitleds
1 #include <graphics.h> o
2 #include <conio.h>
3 main()
481 { int gd = DETECT, gm;
5| initgraph(&gd, &gm, "C:\\TC\\BGI");
6 | setbkcolor(15);
7 | cleardevice();
8 | setcolor(RED);
9 | setfillstyle(SOLID_FILL, BLUE);
10 | rectangle(lee, 100, 300, 200);
11 | floodfill(11e, 11e, 4);
12 | moveto(11@, 140);
13 | setcolor(15);
14 | outtext("Basrah university");
15 | getch();
16 " closegraph(); return @; }
EE Compiber (3) ‘ Resources ﬂ] Compile Log [ Debug |§. Find Results
Line: 18 Cok 1 Sek O Lines: 24 Length: 369 Insest Done parsing in 0 seconds
THE OUTPUT:
(100,100)
Diyala University
(300,200)

7.Moverel()Function: moves a point from the current position(x_posl, y_posl) to

a point that is at a relative distance(x, y) from the Current Position and then advances

the Current Position by (x,y).

Note: getx and gety can be used to find the current position.

Syntax: moverel(int x, int y);

The end position is calculated as: x_pos2 = x_posl + X; y_pos2 =y _posl +v;
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Example: if we want to move the cursor from the point pl (100,100) To new
coordinates p2 (150,50), using moverel() Moveto(100,100); Moverel(50,-50);
Exercise: write a C++ program to print 7 Moveto Example” at the
point(100,100).then move the cursor to the new position(100,150) using the function

moverel() then write the sentence "Moverel Example”.

B ciUsersuntehDesktop\nada-graphics\dicpp-programs\Mada.cpp - Dev-Ce + 511 = -]
File Edit Search View Project Execute Took AStde Window Help

DGNRERE |~~~ |BE/EE|| 48920028 | % dh || w052 32010 setee
ﬂ' iglobals) w w

Mada.cpp  [*] UntitledS

1 #include <graphics.h>

2 #include <conio.h>

3 main()

2{ int gd = DETECT, gm, X, y;
initgraph(&gd, &gm, "C:\\TC\\BGI");
moveto(l0@, 100);
outtext("Moveto Example");
moverel(®, 58);
outtext("Moverel Example");
10 | getch();

11 | closegraph();
12 “ return 9;}

W~V s

13

SE C-amn-ikrfﬂ @ Resources dlb CompileLog & Debug B Find Resuits

Line 16 Cok 1 Sel: 0 Lines: 16 Length: 256 Insert Done parsing in 0.015 seconds
THE OUTPUT:

Moveto Example

Moverel Example
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Exercise: write a c++ program to display the following figure Using only moverel(),
linerel(), getx(), gety().

Using only moverel(), linerel(), getx{). gety()

AR19, 119)
\\

b

b,
- s
P M

#include <graphics.h>

#include<iostream.h>

#include<conio.h>

void main(){

int gd = DETECT, gm ,maxX, maxy, X, Y;

initgraph(&gd, &gm, """);

char str[100];

setbkcolor(15);cleardevice();setcolor(0);

maxx = getmaxx(); maxy = getmaxy();

outtextxy(120, 40, "Using only moverel(), linerel(), getx(), gety()");
setcolor(0);moverel(maxx/2, maxy/4);x = getx(); y = gety();
cout<<(str, "(%d, %d)", X, y);outtextxy(x, y, str);
setcolor(RED);linerel(100, 100);linerel(-200, 0);
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linerel(100, -100);setfillstyle(HATCH_FILL, BROWN);
floodfill(maxx/2+5, maxy/4+10, RED);setcolor(0);
moverel(-80, 100);linerel(0, 100);

linerel(60, 0);linerel(0, -50);linerel (50, 0);

linerel(0, 50);linerel(50, 0);linerel(0, -100);

getch();
closegraph();

¥

Col rsFunct onsoshy g

8. Setcolor() function

Setcolor function is used to set the current drawing color to the new color.

Syntax: void setcolor (int COLOR);

In Graphics, each color is assigned a number. The total number of colors available

Is 16 (0-15). The number of available colors depends on the current graphics mode

and driver.

For example, setcolor(RED) or setcolor(4) changes the current drawing color to

RED. Remember that the default drawing color is WHITE. The Colors table is given

below.
COLORS (VALUES)

BLACK (0) LIGHTBLUE (9)
BLUE (1) LIGHTGREEN (10)
GREEN (2) LIGHTCYAN (11)
CYAN (3) LIGHTRED (12)
RED (4) LIGHTMAGENTA (13)
MAGENTA (5) YELLOW (14)




BROWN (6) WHITE (15)
LIGHTGRA (7)

EXAMPLE: Write a C++ program to draw a triangle, each side with a different

color. Using line() function.

e -9 WICPP-Proge PP - Dev-Cos 511
File Edt Search View Progect Execute Took ASnde Window Help

JEmas® 8 »~ G0 HE 449 9 880M88|« % db@  roocc <52 33-vis Releass

LK BU BIRErte ey v
Nadacpp [*] Untithedts

1 #include <graphics.h>
2 #include <conio.h>
Int main()

2{ int gd = DETECT, gm, X, VY;
initgraph(&gd, &gm, "C:\\TC\\BGI");
setbkcolor(15);
cleardevice();

setcolor(4);1ine(300,100,400,200);
setcolor(2);1line(400,200,200,200);
10 | setcolor(l);1line(200,200,300,100);
11 | getch();

12 | closegraph();

13 “return 9;}

83 Compiier 2) W Rescurces il Compielog o Debug [ Find Resums
liner 16 Cot 1 St O Lines: 17 Length: 304 insert Done parsing in 0 seconds

O OooNGOWVN A

THE OUTPUT:
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10. Setbkcolor() function

setbkcolor ~ function  changes the current background color e.qg.
setbkcolor(YELLOW) changes the current background color to YELLOW.
Remember that the default drawing color is WHITE and the background color is
BLACK.

Syntax: void setbkcolor(int color);

Example: in this program when we Press any key the background color change to
GREEN.

[ cusersuntenDesktop\nada-graphics\dicpp-prog da.cpp - [Executing] - Dev-C++ 5.11 - o ®
File Edit Search View Project Execute Tools AStyle Window Help

DEEEERE 2|~ A0 B8 489 O 320m33| «| 8| dbdh| rou-ccc a2 32-bie Release
a | (globals) . v

[|Neds.cpp  [*] Untitleds

1 #include<graphics.h>

2 #include<conio.h>

Bmain(){

int gd = DETECT, gm;

initgraph(&gd, &gm, "C:\\TC\\BGI");
outtext("Press any key to change the background color to GREEN.");
getch();

setbkcolor(GREEN);

cleardevice();

10 | getch();

11 | closegraph();

12 | return 0;

13+ 3}

E_B c_omoilerisl B Resources dlh Compile Log & Debug G Find Resuhts

Line: 17 Cok 1 Sel: 0 Lines: 17 Length: 270 Insert Done parsing in 0.016 seconds

[Vl L e IV, I S V]

Exercise: Write a program in C++ language to print the text “BAGHDAD IS THE
CITY OF PEACE” in a color obtained from the function getmaxcolor() on the
drawing screen at the location (100,100). Then print the color number with an
explanatory message at location (100,150).
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™ = P graphics\dicpp pp - Dev-C++ 511 = o X
File Edit Search View Project Execute Tools AStyle Window Help

DENRERE||~~ BB S 44 9 20D % dh| s 53 35-ie seiease
S E M | ercbare v

Nada.cpp [*] Untitled5

1 #include <graphics.h>

2 #include <stdio.h>

38 int main(){

4 int gd = DETECT, gm, maxcolor;

5 char a[50];

6 initgraph(&gd,&gm, "C:\\TC\\BGI");

7 maxcolor = getmaxcolor();

8 setcolor(maxcolor);

9 outtextxy(100, 100, "BAGHDAD IS THE CITY OF PEACE");
10 sprintf(a,"The maximum color value is:%d",maxcolor);
il | outtextxy(1e0, 150,a);

1) getch();

13 closegraph();

14 return 9;}

15

88 Compiler 3) @@ Resources dlh Compilelog & Debug [B Find Results

Line: 19 Cok 1 Sek O Lines: 19 Length: 395 Insert Done parsing in 0.016 seconds
THE OUTPUT:

BAGHDAD IS THE CITY OF PEACE
13. Setfillstyle() function

This function sets the current fill pattern and fills the color. it is set before the

drawing function and used with floodfill() function.
Syntax: void setfillstyle( int pattern, int color);

Where pattern represents the form of the current fill pattern, and color represents the
color of the fill pattern. Below is the table showing INT VALUES corresponding to
Patterns:

PATTERN INT VALUES
EMPTY_FILL 0
SOLID_FILL 1
LINE_FILL 2
LTSLASH_FILL 3
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SLASH_FILL 4
BKSLASH_FILL 3)
LTBKSLASH_FILL 6
HATCH_FILL 7
XHATCH_FILL 8
INTERLEAVE_FILL 9
WIDE_DOT _FILL 10
CLOSE_DOT _FILL 11
USER_FILL 12
Exercise:
write a c++ program to draw a circle filled with:
pattern = HATCH_FILL, Color = RED
circle : x = 250, y = 250, radius = 100
floodfill : x = 250, y = 250, border color=4.

Hc sktopinada-graphicsidicpp-programs\Nada.cpp - Dev-C++ 5.1
Fle €t Seoch View Project Execute Tooks AStyle Window Help

jEEaYE & ~~ B0 EEH 940 350838 | % dh@ | m™-sc sz b meta

(B8 v

["INadacpp  [*] UntitledS
1 #include <graphics.h>
2 #include <stdio.h>
38 int main(){

4 int gd = DETECT, gm, maxcolor;
5 initgraph(&gd,&gm,"C:\\TC\\BGI");
6 setbkcolor(15);

7 cleardevice();

8 setcolor(4);

9 setfillstyle(HATCH_FILL, RED );
10 circle(250,250,100);
13 floodfill(250,250,RED);
12 getch();
13 closegraph();
14 - return 9;}

=g Compiler (2) ‘ Resources ﬁtmulog QD&UQ ﬂimdﬁadu
Line 19 Cot 1 Set O Lines 13 Lengthe 330 Insest Done parsing in O seconds
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THE OUTPUT:

o p——

1

-

14. floodfill()Function: floodfill function is used to fill an enclosed area.

Syntax: void floodfill(int x, int y, int border);

The current fill pattern and fill color are used to fill the area. (X, y) is any point on

the screen if (x,y) lies inside the area then inside will be filled otherwise outside will

be filled, border specifies the color of the boundary of the area. To change the fill

pattern and fill color use setfillstyle().

Exercise:

Write a c++ program to draw a rectangle filled with:
pattern = SOLID_FILL, Color = GREEN.

rectangle: left = 200, top = 200, right = 450, bottom = 450.
floodfill : x =201, y = 201, border_color = RED.

Bl ‘ r grashicsvd cpp- <pp - [Executing] - Dev-Cv+ 511
File Edit Search View Project Execute Tools AStyls Window Help

DAmBsa &~ 00 EHH| | #8 © |(830mM83 «| M| dhdl| | 1000 4. 5.2 32-biv Releass
@ a Igicbale) - -

Nada.cop [*] UntitledS
1 #include <graphics.h>
2 #include <stdio.h>
368 int main(){

a int gd = DETECT, gm, maxcolor;

5 int left = 200, top = 200, right = 450, bottom = 450;
6 initgraph(&gd,&gm, "C:\\TC\\BGI");
7 setbkcolor(15);

8 cleardevice();

9 setcolor(4);
1e setfillstyle(SOLID_FILL, GREEN );
s B rectangle(left,top,right,bottom);
12 floodfill(20©1,201,RED);
13 getch();
14 closegraph();
15 - return 90;}

88 Compiler () @ Resources (ll CompiteLog & Debug [, Find Resuns

Line: 20 Col 1 Sek 0 Lines: 20 Length: 400 Insert Done parsing in 0,015 seconds
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THE OUTPUT:

RED border

GREEN fil

HOMEWORK: Write a C++ program to draw the following figure using functions:
line(), setfillstyle(), floodfill().

[ ®m windows BaGI — x
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15. setlinestyle() function:- sets the style for all lines drawn by line, lineto,
rectangle, drawpoly, and so on.

Syntax: Void setlinestyle(int linestyle,unsigned pattern,int thickness);

Where: linestyle specifies in which of several styles subsequent lines will be drawn

(such as solid, dotted, centered, dashed).

Name Value Description
SOLID _LINE 0 solid line
DOTTED_LINE 1 dotted line
CENTER_LINE 2 center line
DASHED_ LINE 3 dashed line
USERBIT_LINE 4 user defined line style

An unsigned pattern is a 16-bit pattern that applies only if linestyle is
USERBIT_LINE (4). In that case, whenever a bit in the pattern word is 1, the
corresponding pixel in the line is drawn in the current drawing color. A value for an
‘unsigned pattern’ must always be supplied. It is simply ignored if ‘linestyle’ is not
USERBIT_LINE(4). Thickness specifies whether the width of subsequent lines

drawn will be normal or thick.



Exercise: draw multiple lines with different line styles.

. NDesktop\nada-graphics\dicpp-programs\Nada.cpp - Dev-C++ 511 - o ®

File Edit Search View Pm]'u': Execute Tools AStyle Window Help
DENRE& & ~~ BEIEE 44/9 2008 ¢ % dbs| oo o523 33-5n meeass -
i].-| (gickals) - w
Nada.cpp  [*] UntitledS
1 #include <graphics.h>
2 #include<conio.h>
3 main()
48 { int gd = DETECT, gm, ¢ , x = 188, y = 50;
5| initgraph(&gd, &gm, "C:\\TC\\BGI");
6 | setbkcolor(15);cleardevice();setcolor(@);
7 for (€c =0 ; c <5 ; c++ )

9 | setlinestyle(c, @, 2);
10 | line(x, y, x+208, y);
11|y = y + 25;
12+}
13 | getch();
14 | closegraph();
15 - return ©; }
88 compiler @) Wi Resources h CompileLog & Debug [G, Find Resuits
Line: 20 Cok 1 Sel: O Lines: 20 Length: 318 lmsert Done parsing in 0.016 seconds

THE OUTPUT:
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16. Outtext() function

Outtext function display text at the current position on the screen in graphics mode.
If we want to display the text at the new position, use the function moveto() or
moverel() before outtext function.

Syntax: void outtext(char *string);

Note: Do not use printf, gotoxy, and other textmode functions in graphics mode. Do
not use escape sequences such as "\n','\t' etc in outtext and outtextxy functions as they

are meant to be used in textmode.

Example:

Setcolor(BLUE);

outtext("Hello , Have a good day !");

Example:

Display the following text at location (10,10),

Text=" Display this text at position (10,10) use outtext() function”
Solution:

Moveto(10,10);

outtext(“Display this text at position(10,10) use outtext() function);



17.0uttextxy() Function

Outtextxy function displays the text or string at a specified point (X, y) on the

screen.

Syntax: void outtextxy(int X, int y, char *string);

Where, X, and y are coordinates of the point and, the third argument contains the

string to be displayed.

Examples: display “Have a good day !” at locations (200,150).

Solution 1: outtextxy(200,150,"Hello, Have a good day !");

Solution 2: Moveto(200,150);

Outtext("Hello, Have a good day !");

HOMEWORK: which one of the following codes is not correct, and what is the

correct output?

N 1 *hkhkkhkhk

cleardevice();

outtextxy(100,100,i); //First try

outtextxy(100,100,"%d",i);

e 2 *hkkhkkhkkkikk

or(i=0;i<10;i++)
{

cleardevice();

cout<<(str,"%d",i);

outtextxy(100,100,str);
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18.Settextstyle() Function

This function is used to change how text appears. Using it we

can modify the size of text, change the direction of text and
change the font of the text.

Syntax: void settextstyle(int font, int direction, int font_size);
where font argument specifies the font of the text, Direction can be
HORIZ_DIR (Left to right) or VERT_DIR (Bottom to top).

Font value takes one of the following

Fonts
DEFAULT_FONT
TRIPLEX_FONT
SMALL_FONT
SANS_SERIF_FONT
GOTHIC_FONT
SCRIPT_FONT
SIMPLEX_FONT
TRIPLEX_SCR_FONT
COMPLEX_FONT
EUROPEAN_FONT
Exercise: Write a C++ program to display “Text with different fonts”, with
horizontal direction, and different fonts and sizes at position(x,y).

B crwser O P P lepp-p Nada.cpp - Dev-C++ 5.11 - a %
File Edit Search WView Project Execute Took AStyle Window Help

DPRER &S ~~ A0 EHS 44| 0 880 MB88|«| % |db || roxccc .53 32-bic Release

&0 | erebais v

"] Nada.cpp  [*] UntitledS  examl.cpp
1 #include <graphics.h>
2 #include <conio.h>
3 main()
49 { int gd = DETECT, gm, x = 25, y = 25, font;
5| initgraph(&gd,&gm, "C:\\TC\\BGI");
6 | setbkcolor(l5);cleardevice();setcolor(@);
7 | for (font = @; font <= 10; font++)
88 {
9 | settextstyle(font, HORIZ DIR, 3);
10 | outtextxy(x, y, "Text with different fonts");
11|y = y + 25;
12}
13 | getch();
14 | closegraph();
15 - return 0; }
83 Compiler (3) @) Resources dlh CompileLog o Debug [BL Find Results
Linez 18 Col: 1 Se: D Limes: 18 Length: 356 Insert Done parsing in 0.015 seconds




THE OUTPUT:

¥ ' Windows BGI — x

Tex>xt withh different fonts=s
Text withh different fonts

Text with different fonts

Text with different fonts

3@:«5 wﬂiﬂﬂ, d#mé dfa-nife.,

Text with different fonts

Teoct il oﬁ#mé ﬂm&

Text with different fonts

Text with different fonts

Text with different fonts
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Draw 2D S apes

Graphics.h library is used to include and facilitate graphical operations in
program. C++ graphics using graphics.h functions can be used to draw
different shapes, display text in different fonts, change colors and many
more. Using functions of graphics.h you can make graphics programs,
animations, projects and games. You can draw circles, arc, rectangles,
bars and many other geometrical figures. You can change their colors

using the available functions and fill them.

19.Circle() Function Circle function in c++ draws a circle with center at

(X, y) and given radius.
Syntax: circle(int x,int y,int radius);

Where, (X, y) is center of the circle, and 'radius' is the Radius of the circle.




Examples: Write a c++ program to draw the following figure.

Solution:

[ c\Users\IntelDesktop\nada-graphics\dicpp- programs\Nada.cpp - Dev-C++ 5.11
File Edit Search View Project Execute Tools AStyle Window Help

DSEDE® & |~~ BRIEES 449 380M58 | | d 8| rmocc 452 s2-bic aelease -
Jmlm iglobals) - ~|
[INadacpp  [*] UntitledS
1 #include <graphics.h>
2 #include <conio.h>
3 main()
B { int gd = DETECT, gm, X, y ,radius;
initgraph(&gd,&gm, "C:\\TC\\BGI");
setbkcolor(15);cleardevice();setcolor(@);
X = 250; y = 250; radius = 20;
for(int i=0;i<=15;i++)
96 {setcolor(i);
10 | circle(x,y,radius);
11 | radius+=10;
12}
13 | getch();
14 | closegraph();
15 - return ©8; }
B8 Compiler (2) W Resources (i Compile Log «# Debug [G Find Results
Line: 18 Cok 1 Sek 0 Linesz 18 Length: 319 Insert Done parsing in 0 seconds

N0 wump




Exercises: What is the output of this code:

B C\UserstintedDes da-graphics\dicpp dacpp - Dew-C++ 5,11

o

File Edit Search View Project Execute Tools AStyle Window Help

DQEREE &~~~ EIIIII»EHI]IH]

AW | womaie
I!INldlcup [*] UntitledS
5

6 #include <graphics.h>

7 int main()

88 {

9| int gdriver = DETECT,gmode;

1@ | initgraph(&gdriver,&gmode,"");
11| x = 258; y = 250; radius = 100;
12 | setfillstyle(1,4);

13 | circle(x,y,radius);

14 | circle(x,y,radius-20);

15| floodfill(348,250,4);

16 | outtextxy(x-35,y,"circle center");
17 | getch();

18 | closegraph();

19 - return @;}

20

BB Compiber (2) W) Resources gl Compile Log & Debug [G, Find Results
Line: 23 Cok 1 Sek 0 Lines: 25 Length: 365 Insert

Done parsing in 0,016 seconds

w
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Solution:

circle center

20. Rectangle() Function

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

corner, bottom specifies the Y coordinate of the right bottom corner.

Syntax: rectangle (int left, int top, int right, int bottom);



Third Stage 2025-2026
Examples: int left = 150, top = 250, right = 450, bottom = 350;

Rectangle (left, top, right, bottom);

(left,top)

(right,bottom)
Exercise: use the rectangle () function to draw a square.
Solution:
int left = 100, top = 100, right = 200, bottom = 200;

rectangle (left, top, right, bottom);

(100,100)

(200.200)
21. Bar() Function

The bar () function is used to draw a 2-dimensional, rectangular filled-in bar without
a border, if we need to draw a border, we need to use the rectangle () function with
the same coordinates as the bar () function. The default fill color is white, if we need

to fill it with different color we use the function setfillstyle ().
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Syntax: void bar (int left, int top, int right, int bottom);

where, left specifies the X-coordinate of the top left corner, top specifies the Y-
coordinate of the top left corner, the right specifies the X-coordinate of the right
bottom corner, bottom specifies the Y-coordinate of the right bottom corner.

Examples: Write a c++ program to draw the following figure.

Solution

M graphics\dicpp pp - [Executing] - Dev-C++ 511 — o x
File Edit Search View Project Execute Tools AStyle Window Help

DENEad® S |~ BEES 4499 350M88 ¢ 8| db@| oo 4.5.2 s2-bic Release
a 4| (gicbals) .
Nada.cpp  [*] Untitled5
1 #include <graphics.h>
2 #include <conio.h>
3 main()
481 { int gd = DETECT, gm, X, y ,radius;
5| initgraph(&gd,&gm, "C:\\TC\\BGI");
6 | setbkcolor(15);cleardevice();setcolor(9);
7
8

setfillstyle(1,4); bar(150,150,190,350); //RED bar

setfillstyle(1,2); bar(220,250,260,350); //GREEN bar
9| setfillstyle(1,1); bar(290,200,330,350); //BLUE bar
10| line(100, 50, 100, 350); // y axis line

11| line(1e0, 350, 400, 350); // x axis Lline

12 | getch();

13 | closegraph();

14 - return 0; }

15

83 Compiler 2) Wl Resources b Compilelog 7 Debug [ Find Results

Line 17 Cot 1 Sek 0 Lines: 17 Length: 468 Insert Done parsing in 0.015 seconds
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22. Bar3d () Function

Bar3d function is used to draw a 2-dimensional, rectangular filled in bar.

Syntax: void bar3d (int left, int top, int right, int bottom, int depth, int topflag);
Coordinates of left top and right bottom corner of bar are required to draw the bar.
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, depth specifies the depth of bar
in pixels, topflag determines whether a 3 dimensional top is put on the bar or not (
If it's non-zero then it's put otherwise not ). Current fill pattern and fill color is used

to fill the bar. To change fill pattern and fill color use setfillstyle() function.
Example:

Il Frontface - floodfill with BLUE color

setfillstyle(SOLID_FILL, BLUE); bar3d(100, 100, 200, 150, 35, 1);

/[Top face - floodfill with YELLOW color

//Side face - floodfill with GREEN color

setfillstyle(SOLID_FILL, GREEN): floodfill( 210, 125, WHITE);

top face-(s sle 4=

~.

T

depth G==
Front face- =\l 4a
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Exercise: What is the output of this code.

i CAUserstintel\Desktopinada-graphics\dicpp-programs\Mada.cpp - Dev-C+« 511
File Edit Search View Project Execute Tools AStyle Window Help

DdE2sEE & | - AL EH #A49|9 550MEEE|« | % dhdh| oo sz 32-bic kelease
m ’ m iglcbals) w )

[*] Nada.cpp  [*] Unsitleds

1 #include <graphics.h>

2 #include <conio.h»

3 main()

48 { int gd = DETECT, gm, x, y ,radius;

5 | initgraph(&gd,&gm, "C:\\TC\\BGI");

6 setbkcolor(15);cleardevice();setcolor(8);

7 | int left, top, right, bottom,depth, topflag;

8 | setfillstyle(1,1);

9 | bar3d(left=158,top=258,right=19@,bottom=358,depth=28,topflag=1);
10 | setfillstyle(1,4);

11 | bar3d(left=228,top=15@,right=266,bottom=358,depth=28,topflag = @);
12 | setfillstyle(1,14);

13 | bar3d(left=290,top=20€0,right=330,bottom=350,depth=20,topflag = 1);
14 | // y axis Lline

15 | line(1@e, 58, 1ee, 358);

16 | // x axis Lline

17 | line(10@8, 350, 408, 350);

18 | getch();

19 L closegraph();return @; }

53 Compiler (2) ‘ Resources ﬂ] Compile Log 7 Debug @ Find Results
Line 22 Cok 1 Sek: 0 Lines: 22 Length: 504 Insert Done parsing in 0,016 seconds.

The output:

No top face
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Example: draw multiple bar3d() with different style.

E C\Users\Intel\Desktop\nada-graphics\dicpp-programs\Nada.cpp - Dev-C++ 5.11
File Edit Search View Project Execute Tools AStyle Window Help

DEEQEm 8| ~~
4] . A:flvlnblll)

["INada.cpp [*] Untitieds

1
2
3

19

#include <graphics.h>
#include <conio.h>
int main()

B { int gd = DETECT, gm;

initgraph(&gd,&gm, "C:\\TC\\BGI");
setbkcolor(15);cleardevice();setcolor(8);
setfillstyle(EMPTY_FILL,YELLOW);bar3d(2,150,100,200,25,1);
setfillstyle(SOLID_FILL,RED);bar3d(150,158,250,200,25,1);
setfillstyle(LINE_FILL,BLUE);bar3d(3ee,150,400,200,25,1);
setfillstyle(LTSLASH_FILL,GREEN);bar3d(450,150,550,200,25,1);
setfillstyle(SLASH_FILL,CYAN); bar3d(2,25@,10@,300,25,1);
setfillstyle(BKSLASH_FILL,BROWN);bar3d(156,250,250,300,25,1);
setfillstyle(LTBKSLASH_FILL,MAGENTA);bar3d(308,250,400,300,25,1);
setfillstyle(HATCH_FILL,LIGHTRED);bar3d(450,250,550,300,25,1);
setfillstyle(XHATCH_FILL,DARKGRAY);bar3d(2,350,100,400,25,1);
setfillstyle(INTERLEAVE_FILL,YELLOW);bar3d(15e,350,250,400,25,1);
setfillstyle(WIDE_DOT_FILL,LIGHTMAGENTA);bar3d(300,350,400,4€0,25,1);
setfillstyle(CLOSE_DOT_FILL,LIGHTGRAY);bar3d(450,350,550,400,25,1);

- getch();closegraph();return ©; }

88 Compiler 2) &) Resources ffh Compile Log &7 Debug [, Find Results
Line 22 Cot 1 Se: 0 Lines: 22 Length: 972 Insest Done parsing in 0 seconds

The output:

BEEE 4480 [80MBE8 ¢ % d| oo es: 30 seiense

/7
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23. Arc() Function

The arc() function draws an arc with center at (X, y) and given radius. start_angle is
the starting point of angle and end_angle is the ending point of the angle. The value
of the angle can vary from (0 to 360) degree.

Syntax: void arc(int x, int y, int start_angle, int end_angle, int radius);
Where:

(X, y): is the center of the arc.

start_angle: is the starting angle and

end_angle: is the ending angle.

Radius: is the Radius of the arc.

90-degree 90-degree
radius 180{degree radius End=0 180fdegree radius 0-degree
End=180 Start=0 cen te‘i’-(';,:-) Start-angle
center(x,y)
Start=270 270-degree
End-angle
Example:
n Jsers\Intef\Desktop\nada-graphics\dicpp-programs\Nada cpp - [Executing] - Dev-C++ 511
File Edit Search View Project Execute Tools AStyle Window Help
JGNDeE® S8 ~~ A0 EE| 949 830M35 | %/ dhd | ro-coc 5.5.2 32-bix Release
a (globals) v | B! Windows BGI B
Nada.cpp  [*] Untitieds
1 #include <graphics.h>
2 #include <conio.h>
3 int main()
48 { int gd = DETECT, gm;
5| initgraph(&gd,&gm,"C:\\TC\\BGI");
6 | setbkcolor(15);cleardevice();
7 | setcolor(9);
8 | int x=250,y=250,start_angle=0,
9 | end_angle=300,radius=100;
10 | arc(x,y,start_angle,end_angle,radius);
11 " getch();closegraph();return 0; }
12
13
14
88 Compiler (2) @@ Resources (b CompileLog o Debug [B\ Find Results ! —
Line: 16 Cok: 1 Sek 0 Lines: 16 Length: 303 Insert Done parsing in 0.015 seconds
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HOMEWORK: what is the output of the following code?

i Chusers\IntenDeskiop\nada-graphics\dicpp-programsirainbow-arc.cpp - Dev-C++ 511 - s ] *
File Edit Search Wiew Project Execute Tools AStyde Window Help

DEMBEEE & - BE EE M9© 50@EE3 « 5| dbdh| ro-scc 4.5z 32-bis selease
a a iglobals) - v
rainbuw-alcu.p [*] UntitledS
5 wvoid ARC()
6$ { int gdriver = DETECT,gmode,x, y, 1i;
7 initgraph(&gdriver,&gmode,"");
8 setbkcolor(WHITE);cleardevice();
9 x = getmaxx() / 2;
18 y = getmaxy() / 2;
11 for (i=1; i<200; i++)
1268 { setcolor(i/10@);
13 | arc(x, y, @, 188, i+10);
14 - }}
15 int main()
166 {
17 | ARC();
18 | getch();closegraph();return @;
19}
2e
28 compiter 2) W) Resources dlh Compile Log & Debug [Q Find Resus
line: 25 Cok 1 Sek 0 Lines: 25 Length: 378 Insert Done parsing in 0,016 seconds

24. Ellipse() Function
Ellipse is used to draw an ellipse on graphics screen.

Suntax: void ellipse(int X, int y, int start_angle, int end_angle, int x_radius, int
y_radius)

In this function X, y is the center location of the ellipse.
x_radius and y_radius decide the radius of form x and y.
start_angle is the starting point of angle and end_angle is the ending point of angle.

The value of angle can vary from 0 to 360 degree.



2025-2026

Third Stage

90-deg

__H_,/""

Y -radius

180-deg O-deg

/

X-radius

270-deg

Ellipse Shape

Exercise: Draw an ellipse divided by straight line into two colored parts in C++:

Solution:

EA Jsers\Intef\Desktop\nada-graphics\dicpp-programs\Nada cf Executing)

File Edit Search ste  Tools AStyle Window Helg

JSRBEH & ~~ | B EE W49 |380M88 | % db@ | ro-coc <52 s2-bie selease
a4 {globals) v
["] Nada.cpp  [*] UntitledS

2 void fill(int x, int y,int color, int boundary)
3?<( setfillstyle(SOLID_FILL,color);

4 floodfill(x, y, boundary);}

5 int main()

668 { int gd = DETECT, gm, error;

B! Windows BG

7 initgraph(&gd, &gm, "");

8 setbkcolor(15);cleardevice();setcolor(9);
9 int x = 150, y = 150;

10 int from_angle = 9, to_angle = 360;

11 int x_rad = 130, y_rad = 80;

12 ellipse(x, y, from_angle,to_angle, x_rad, y_rad);
13 int x1 = 80, yl = 80, x2 = 220, y2 = 220;
14 line(x1, yl1, x2, y2);

15 £ill¢x = 1; 'y; RED; 0)3

16 fill(x + 1, y, GREEN, 0);

37~ getch();closegraph();return 9;}

gg Compdler (2) ‘ Resources (b Compile Log 7 Debug D Find Results

Line: 19 Cok 1 Set: 0 Lines: 19 Length: 556 Insert Done parsing in 0.015 seconds N—— 'II




Third Stage 2025-2026

Homework: what is the output of this code?

Bl crusersuntenDeskiop graphics\dicpp-programs\Mada.cpp - Dav-Ces 511 - o x
File Edit Search View Project Execute Took AStyle Window Help

NeESEE & ||~ BE EH-8 44 0 (8008 < *|d & e s: 2w tmioe
o] & | teickals) ~ v

[*] Nada.cpp  [*] UntitledS
5 int main()
68 { int gd = DETECT, gm, error;

7 initgraph(&gd, &gm, "");
8 setcolor(YELLOW);
9 moveto(150, 150);
10 linerel(100, ©);
11 moveto(150, 150);
12 linerel(0,70);
13 ellipse(150, 150, 270, 9, 100, 70);
14 outtextxy(140, 130, "Ellipse 270-360 deg");
15+* getch();closegraph();return 0;}
gE 2mpi|¢fl7] @) Resources (b CompiteLog &7 Debug [G, Find Results
tne 17 Cob 1 s 0 tnes 77 lengtn 431 imex  Donepanmingin0isseconds

25 fillellipse () Function

fillellipse () function draws and fills an ellipse with center at (X, y) and (x_radius,

y_radius) as x and y radius of ellipse.
Syntax : void fillellipse(int x, int y, int x_radius,int y_radius);

where, (X, y) is center of the ellipse.(x_radius, y_radius) are x and y radius of

ellipse.

Example:
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ile  Edit Se cute  Tools AStyle Window Help

@M gicsais
['INads.cop [*] UntitiedS

1 #include <graphics.h>

2

3 int main()
45 {int gd = DETECT, gm, error;
5| initgraph(&gd, &gm, "");
6 | setbkcolor(15);cleardevice();
7 | setcolor(9);
8 | setfillstyle(1,4) ;

9| fillellipse(4@0,250,100,70);
10 | setfillstyle(1,1) ;
11 | fillellipse(2e0, 200, 50, 90);
12 | getch();
13 | closegraph();
14 - return 2;}

1A
gg Cormnpiler (2) ‘ Rescurces dlb Compile Log o Debug [, Find Resuits

Line: 17 Cek 1 Sek 0 Lines: 17 Length: 285

E \Wsi phnae -.-,;---.:-|.=-||. rams\Nada cpp - [Exacuting] - Dew-C++ 5
L L N T o TP e

I Windows BGI =

Insert Dene parsing in 0016 seconds

26. Pieslice() Function

pieslice() draws and fills a pie slice with center at (X, y) and given radius r. The slice

travels from start-angle to end-angle which are starting and ending angles for the pie

slice. The angles for pie-slice are given in degrees and are measured

counterclockwise.

Syntax: void pieslice (int X, int y, int start-angle,int end-angle, int r);

Where, (X, y) is center of the circle. r is the radius of the circle. Start-angle and end-

angle are the starting and ending angles respectively.

Examples:

Input: x =300, y = 300, start_angle =0, end_angle = 120, r = 150.

Output:




Th
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e Edit Search

q 4 {globals)

Nada.cpp  [*] UntitledS

13 “ return
14

Line: 18 Cok 1

ird Stage
n CA\Users) Inte rw..f.-;"vr - graphics\dic
DgmRER &~

pp-programs\Nada.cf

t Execute Tools AStyle W

0;}

Sel: 0 Lines: 18

ndow Help

< B0 EH| | 49O

1 #include <graphics.h>
2 int main()
38 {int gd = DETECT, gm, error;

4 | initgraph(&gd, &gm, "");

5| int x=100,y=300;
6| int s_angle=0,e_angle=120,r=150;
7 | setbkcolor(15);cleardevice();

8 | setcolor(9);

9| setfillstyle(1,2);

10 | pieslice(x,y,s_angle,e_angle,r);
11 | getch();

12 | closegraph();

EE Compiler (2) . Resources dm Compile Log V4 Debug @ Find Results

Length: 289

BOMB ¢ R Dk | ToM-GoC 4.5.2 32-bic Release

B Windows BGI

Insert Done parsing in 0 seconds

T —

Exercise: Write a c++ program to draw the following figure using Pieslice()

function.

ELECTRICITY

PIE CHART

RENT

SAVINGS

FOOD
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Solution:

#include<graphics.h>

#include<conio.h>

int main() {

int gd = DETECT, gm, X, V;

initgraph(&gd, &gm, "C:\TC\BGI");
setbkcolor(15);cleardevice(); setcolor(0);
settextstyle(BOLD_FONT,HORIZ_DIR,2);
outtextxy(220,10,"PIE CHART");

Il Setting cordinate of center of circle

x = getmaxx()/2; y = getmaxy()/2;
settextstyle(SANS_SERIF_FONT,HORIZ_DIR,1);
setfillstyle(SOLID_FILL, RED);

pieslice(x, vy, 0, 60, 120);

outtextxy(x + 140, y - 70, "FOOD");

| e e ek ek ek ek ek ek ek
setfillstyle(SOLID_FILL, YELLOW);
pieslice(x, y, 60, 160, 120);

outtextxy(x - 30, y - 170, "RENT");

//************************************
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setfillstyle(SOLID_FILL, GREEN);
pieslice(x, y, 160, 220, 120);

outtextxy(x - 250, y, "ELECTRICITY");
[[FFFxFFIIIFhhIhhkhdhhhhhkhhhhhhhhhrhrk
setfillstyle(SOLID_FILL, BROWN);
pieslice(x, y, 220, 360, 120);

outtextxy(x, y + 150, "SAVINGS");

getch(); closegraph(); return 0;}

27. Sector() Function

sector() function draws and fills an elliptical pie slice with (X, y) as center,
(start_angle, end_angle) as starting and ending angle and (x_radius, y_radius) as X

and y radius of sector.
Syntax : void sector(int X, inty, int s_angle,int e_angle, int x_radius, inty_radius);

where, (X, y) is center of the sector. (s_angle, e_angle) are starting and ending

angles. (x_radius, y_radius) are x and y radius of sector.

Examples:
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ge

SRR e —
DEngas &8 »~ GEA EEH 949 9 3830ME88 | % | db@ | toe-coc 4.5.2 32-bix Release
G M | gicmais

B ! Windows 8GI
Nada.cpp  [*] UntitledS

1 #include <graphics.h>

2 int main()

32 {int gd = DETECT, gm, error;

4 | initgraph(&gd, &gm, "");

5| int x=200,y=200;

6 | int start_angle=0,end_angle=150,

7 | x_radius=150,y_radius=165;

8 | setbkcolor(15);cleardevice();setcolor(9);
9

setfillstyle(1,14);
10 | sector(x,y,start_angle,end_angle,
| X_radius,y_radius);

12 | getch();
13 | closegraph();

14 - return 0:3}
88 Compiter (2) @ Resources dlh CompileLlog 7 Debug [G\ Find Resuits

Line: 19 Cok 1 Sek 0 Lines: 19 Length: 345 Inzert Done parsing in 0.031 seconds

HOMEWORK: Write c++ program to output the following figure using Sector()

function.
PIE CHART
RENT
FOOD
ELECTRICITY
SAVINGS
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Digital Differential Analyzer (DDA) Line
generation Algorithm in Computer Graphics
In any 2-Dimensional plane, if we connect two points (x1, y1) and (x2,
y2), we get a line segment. But in the case of computer graphics, we
cannot directly join any two coordinate points, for that, we should
calculate intermediate points’ coordinates and put a pixel for each
intermediate point, of the desired color with the help of functions like

putpixel(x, y, color) , where (x,y) is our coordinate and its color.

Examples:

Input: For line segment between (2, 2) and (6, 6) :

Output: we need (3, 3) (4, 4) and (5, 5) as our intermediate points.

Input: For line segment between (0, 2) and (0, 6)

Output: we need (0, 3) (0, 4) and (0, 5) as our intermediate points.

For using graphics functions, our system output screen is treated as a
coordinate system where the coordinate of the top-left corner is (0, 0) and
as we move down our y-ordinate increases, and as we move right our x-
ordinate increases for any point (X, y). Now, for generating any line
segment we need intermediate points and for calculating them we can use
a basic algorithm called DDA(Digital differential analyzer) line

generating algorithm.
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DDA Algorithm:

Consider one point of the line as (X1, Y1) and the second point of
the line as (X2, Y2).

/[ calculate dx , dy

dx = X2 — X1,

dy =Y2-Y1;

I/l Depending upon absolute value of dx & dy

I/ choose number of steps to put pixel as

/I if abs(dx) > abs(dy) then steps= abs(dx) else steps= abs(dy)
steps = abs(dx) > abs(dy) ? abs(dx) : abs(dy);

/[ calculate increment in X & y for each steps

Xinc = dx / (float) steps;

Yinc = dy / (float) steps;

// Put pixel for each step

X = X1;

Y =Y1;

for (inti=0; i <= steps; i++)

{
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Third Stage

putpixel (round(X),round(Y),WHITE);
X += Xinc;

Y +=Yinc;

b

/llmplement Digital Differential Analyzer (DDA) Algorithm in C++
#include <bits/stdc++.h>

#include <graphics.h>

#include <conio.h>

// function for rounding off the pixels
int round (float n)

{

if (n - (int)n <0.5)

return (int)n;

return (int)(n + 1);

¥

// DDA Function for line generation

void DDALIne(int X1, int y1, int X2, int y2)

{
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/[ Calculate dx and dy

int dx = x2 — x1;

intdy =y2 —vy1;

int step;

/1 dx > dy we will take step as dx

/I else we will take step as dy to draw the complete line
if (abs(dx) > abs(dy))

step = abs(dx);

else

step = abs(dy);

/[ Calculate x-increment and y-increment for each step
float x_incr = (float)dx / step;

float y_incr = (float)dy / step;

// Take the initial points as x and y

float x = x1,

floaty = y1;

for (inti=0; i <step; i++) {

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

2025-2026



cout << round(x) << " " << round(y) << "\n";

X += x_incr;
y +=y incr;
by
by

int main(){

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

int x1 =200, y1 = 100, x2 = 400, y2 = 100;
DDALine(x1, y1, x2, y2); /I Function call
getch();

closegraph();

return O; }
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Digital Differential Integer Analyzer (DDIA)
Bresenham’s Line Generation Algorithm
/I C++ program for DDIA line generation
#include <bits/stdc++.h>
#include <graphics.h>
#include <conio.h>
using namespace std;
void bresenhamdrawline(int X0, int y0, int x1, int y1)
{intdx, dy, e, X, y;
dx=x1-x0;
dy=y1-y0;
X=XO0;
y=Y0;
e=2*dy-dx;
for(int i=1;i<dx;i++) {
putpixel(x,y,15);
if(e>=0)

{
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y=y+1;

e=e+2*dy-2*dx;

b

else

{ e=e+2*dy; }

X=X+1;

9s

int main(){

int gdriver=DETECT, gmode,x0, y0, x1, y1;
cout<<"Enter co-ordinates of first point:x0,y0 ";
cin>>x0>>y0;

cout<<"Enter co-ordinates of second point:x1,yl";
cin>>x1>>y1;

initgraph(&agdriver, &gmode, "c:\\turboc3\\bgi");
bresenhamdrawline(x0, yO0, x1, y1);

getch();

closegraph();

return O; }



