


INTRODUCTION
In this section, we will be covering only the basis of C language and graphics under C. After completing this section you will be able to make several programs and various simulations on your choice of subject. 
The topics to be covered in this section are:
· Getting started with ( Basic Building Blocks of C Language)

· Decision Control

· Loop Control

· Case control

· Basic graphics functions

C is a small language but provides the programmer with all the tools to be able to write powerful programs.
1. Getting starting with C


Program in C language can be written in notepad (editor) and can be saved 
as .c extension but the best way of writing a C language is to write the 
program in the C editor under C or C++ compiler

How to start C?

· Click on the shortcut on the desktop 
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OR



Open the drive in which C compiler is loaded 



Click on TC ----( click on bin --( click on 
[image: image2.wmf]Turbo C.pif

after that 


you will get the following screen.
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After that check the included directories for working further:

· Click on options----( click on directories 
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Check the path of the directories. It should be as displayed in the window below. Here ‘G’ is drive in which C compiler is loaded, ‘TC’ is the folder containing the compiler include, bin, lib are the including files.
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After that click on ‘ok’ and write the code in the screen.
2. Writing, saving, compiling and running a program in C language (getting starting with C)
· Click on file -----( click on new 
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After clicking on ‘new’, screen displayed will be:
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Writing the Code or the program:
EXPLANATION OF THE CODE WRITTEN IN C LANGUAGE
Example:


[image: image8]Steps to write the program in C language:
a)
To start writing a c program first we need to include the header files which 
contain the predefined function in c language, which perform their defined 
functions. Include the header files by writing: 
 
# include < stdio.h>


# include < conio.h> 

· stdio.h (standard input/output) header file contains all the basic function like input and output functions which are necessary for running a c program.

· conio.h (console input/output) header file contains input/output functions which are related to output screen.

      Most commonly function included in this is: getch () 

b) After including the header files start the main function by writing:



void main( )

· void is included before main because main does not return any value. 
· Other method to start main is by simply writing only main( ) in the starting and writing return(0) at the end of the program.

· There should be only one main( ) in the whole program because the compiler starts executing the statements from the main( ) function.
c) Now start the code by including the opening curly brackets. By doing this a separate block of memory will be allocated according to the statements including in the opening and closing curly brackets. 


Note:   More than one statement in C language code is always included 


in opening and closing curly brackets. 


Clrscr() function is used to get a clear output screen.(not including 


the output of the previous program).

d) After this, the most important thing to do is to declare the variables used in your code. Variables are the names given to the space allocated in the memory. This means that if you have to do some work in the system you need to store that value in the memory. So we need to make memory spaces in the system to store the values inputted by the user and also the result values. For this you need to give the name to the spaces and also you should know the type of value which you need to store. This can be done by declaring the variables. Like:

SYNTAX :
datatype variable name;


When you write int a,b,c;


Then 
           ‘int’ indicates that the value stored in the spaces can only be of integer type 
and a, b, c are the names given respectively. 
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‘int’ is called as the data type. Various types of data types used in C language     are as follows:

	Sr.No 
	VALUES
	DATA TYPE USED

	1.
	Integer 

E.g.2, 3, 4, 5 etc.
	            int

	2.
	Floating value

E.g.2.36, 3.56, 0.4E20 etc.
	            float

	3.
	Character value

E.g. A,a,B,c,d, etc.
	            char



Therefore, if we want to use variables which contain a floating value, character 
and integer value, then the declaration will be:

int a;


float b;


char c;


And in the memory the location will be as follows:
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Note:
every statement in C language is to be ended by a semicolon.

e) Now after this, you have to decide that value of which variable you want to get inputted by the user and which one you want to get stored while executing the program. If you want the user to input the value for some variable then, it should be mentioned in the output screen that which value needs to be inputted. 

To display anything on the output screen printf( ) function (also called as 
output function) is used.


SYNTAX:
printf(“The text which you want to get displayed “);

There is escape sequences used in printf in order to modify the way to 


display output on the screen.

Escape Sequences



Use

1.

\n




displays the text or the output in the 







next line

2.

\t




displays the text or the output after 8 







spaces.

3.

\b




used for backspace 


There are many other escape sequences which will be discussed in the lab.

f) Now when the user inputs the value we need that value to be stored in the memory space which we have allocated during the declaration. This is done by using the scanf( ) function (also called as input function).

SYNTAX:
scanf(“format specifiers of  the variables where value needs 


to get stored”,&name of the variable);



Format specifier is different for each data type.
	Sr.No 
	Data Type
	Format Specifier

	1.
	       int
	            %d

	2.
	       float
	           %f

	3.
	       char
	           %c




For example, if we want to input float, int & char value then the scanf( ) 


function will be written like:




Scanf(“ %f %d %c”,&a,&b,&c);



Here a, b & c will be declared as float, int & char respectively.

g) Now after this, you will write those statements which when get executed will generate a value which will get stored in the variable in which the value is not entered by the user.

For example 



C = a + b;


NOTE:
the value of the variables entered by the user is always on 



the R.H.S and value of the variable to be taken out is 



always on the L.H.S.
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h) After this we need to display the values generated on the output screen. So we will use the output function printf( ).

     
For example:

Printf(“ the value of sum is : %d “,c);


Here format specifier is used to display the output generated in the 
specified format (integer, float, character) and remember this that the 
format specifier should be of the type, by which that particular variable is 
declared.

For example if in the output screen we want to display the values entered 
by the user as well as the output generated by the user then the printf  
function syntax will be :



Printf(“ the value of addition of %d & %d is : %d”,a,b,c);


NOTE:
the names of the variables should be written in the same 



sequence as the respective format specifiers are written in 



the printf function. 

After this write getch( ); function so as to return back to the input screen 
while getting the output on the same output screen.
i) Last step is to close the program by using the closing curly bracket.   
The screen will look like this : 
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· After writing the code save the code which you have written by clicking on file and selecting save option or by pressing F2 key. 
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After clicking on save or by pressing F2 key window displayed will be:
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Write the name by which you want to save the program with an extension ‘.c’ for example:  sum.c 
And then click on ‘ok’. After doing this you will get a window displayed containing the name displayed on the top of the window in the following way:
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· After saving the code compile the code by clicking on compile or by pressing Alt and F9 keys together.

[image: image16.png]&< Turbo C++ IDE
oarch _Run ebug Project

nformation.
emove messages

“n the sun is ¢
O3





After compiling you will get a window displayed indicating whether there are any errors in your program or not.
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If there are no errors then you can run the program otherwise a window will be displayed indicating your errors and you have to remove those errors. Repeat the compiling process until you get no errors. 
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· When you have compiled the code and you get now errors then run the code by clicking on ‘run’ or press Ctrl+F9 keys together. After doing this you will get the output screen showing you the output of your code:
As printf function is used to display:
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Enter the values and hit the enter key:
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After getting the result hit the enter key again. You will be returning back to the initial screen where you where writing the code.
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3. Details of how to write a program in a C language 
The basic elements required to write a program in C language are:

· Data types

· Keywords

· Constants

· Variables 

· Statements

· Pre defined functions (input/output and many more)

· Operators

· Format specifiers


DATA TYPES & FORMAT SPECIFIER

They are used to describe the type of the data which you are using in the program 
and format specifier is used to define the data type in the printf and scanf 
functions.


KEY WORDS

They are the words which have predefined meaning in C language. They are 
always written in small case.


Example:
break, int, float, switch, for, while, do-while etc.

CONSTANTS & VARIABLES

Data in C language can be defined as constants and variables. Constant data 
means that the value of that data can not be changed through out the program but 
variables means that the value of the data can be changed through out the 
program.


Example:
a=2.5 is indicating that ‘a’ is a constant.




C = d + e is indicating that ‘c’ is a variable whose value depends 



upon the value of‘d’ and ‘e’.


NOTE:

value of a variable is always executed by the system or it is 




entered by the user at the output screen. 

STATEMENTS 

Statements in C languages are always terminated by a semi colon.


PRE DEFINED FUNCTIONS


Pre defined functions are those functions which have predefined meaning in the C 
language. 


Example:
printf( )

output function




Scanf( )

input function


There are many other functions which will be taken in the lab in details.


OPERATORS

Various types of operators in C language are:

· Arithmetic operators

+, -, *, /, %

· Assignment operators

=

· Logical operators

&&, ||, !
· Relational operators

<=, >=, = =, <, >, !=
NOTE:




First of all before making any program following things should be considered:

1. Develop the logic of the program which you have to make. That means, you should know 

· How many variables you will need in the program? 

· Which variables values will be entered by the user and which variables value will be calculated during the execution of the program? 

· What is the type of value will be stored in the each variable?

· Which operators you will need?

· Where you will need to get the output?

· Statements should be written in the proper order. 
4. Simple programming examples
a) Program to multiply two numbers 

Solution:
for multiplying two numbers the equation used will 
be 












c = a * b


This program can be done in two ways:
i)
Value of ‘a’ and ‘b’ is made constant.




Program written:




#include<stdio.h>




#include<conio.h>




void main()




{




int a=3,b=5,c;




c = a * b;




printf(“\n The value of c after multiplication is :%d”, c);



getch();




}




OUTPUT 




The value of c after multiplication is:15
ii)
Value of ‘a’ and ‘b’ is entered by the user.



Program written:




#include<stdio.h>




#include<conio.h>




void main()




{




int a,b,c;




printf(“\n Enter the value of a & b”)



scanf(“ %d %d “,&a,&b);




c = a * b;




printf(“\n The value of c after multiplication is :%d”, c);




getch();




}




OUTPUT 




Enter the value of a & b 5 6




The value of c after multiplication is:30
b) Program to find divide two numbers and display the quotient as well as remainder as the output, separately

Solution:
for getting the quotient the equation will be


C = a / b
         for getting the quotient the equation will be



D = a % b



This program can be done in two ways but here we are taking in 
details the second method that is, the value of variable is entered 
by the user:
Program written:
    #include<stdio.h>

   #include<conio.h>


void main()


{



int a,b,c,d;



clrscr();



printf("\n enter the values of a & b");



scanf(" %d %d",&a,&b);



c=a/b;



d=a%b;



printf("\n the quotient of a/b is : %d \n the remainder of a/b is : %d",c,d);



getch();


}
OUTPUT 

 enter the values of a & b 19 3

 the quotient of a/b is : 6

 the remainder of a/b is : 1
c) Program to find the value of the following equation where the value of x & y are entered by the user.


Z
=
x3 + 4x2  - 5y * 2y2
Solution:
for getting the quotient the equation will be


Z
=
x3 + 4x2  - 5y * 2y2
Here we have to calculate the value of ‘x’ cube etc. So we will be using math functions available in C language for that we need to include math.h header file. 
Program written:
#include<stdio.h>

#include<conio.h>

#include<math.h>

void main()

{

int x,y,z;

clrscr();

printf("\n enter the values of x & y");

scanf(" %d %d",&x,&y);

z=pow(x,3) + (4*(pow(x,2))) - (5*y) * (2*(pow(y,2)));

printf("\n the value of the equation is : %d",z);

getch();

}
OUTPUT

 enter the values of x & y 3 2

 the value of the equation is : -17

EXERCISES ON SIMPLE C PROGRAMS

1. W.A.P that adds, subtracts, multiplies and divides two numbers. Where these two numbers are entered by the user.

2. W.A.P to swap two numbers without using third variable.

3. W.A.P to solve the following expression :- x3 + 2xy - 4y2
5. Decision control in C language
Decision control can be done using if-else statement while making programs.

In this a test condition is written in ‘if’, if that statement is true then the statements in that if block gets executed and if it is not true then ‘else’ block gets executed.

Syntax for if-else statement:
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6. Examples on if-else statement
a) Program to find whether the number entered by the user is positive or negative.

Solution:
for this program we need one variable to be entered by the user. 
Program written:
#include<stdio.h>

#include<conio.h>

#include<math.h>

void main()

{

int x;

clrscr();

printf("\n enter the number which needs to be checked");

scanf(" %d",&x);

if(x<0)

{

printf("\n the number entered is negative ");

}

else

{

printf("\n the number entered is positive ");

}

getch();

}
OUTPUT

 enter the number which needs to be checked -4

 the number entered is negative
b) Program to swap two numbers without using third variable.

Solution:
equations needed while swapping the numbers without using third 



variable.



If ‘a’ is greater than ‘b’




a=a+b;




b=a-b;




a=a-b;



If ‘a’ is greater than ‘b’




b=b-a;




a=a+b;




b=a-b;
Program written:
#include<stdio.h>

#include<conio.h>

void main()

{

int a,b;

clrscr();

printf("\n \n Enter two numbers two be swapped : ");

scanf("%d %d",&a,&b);

if(a>b)

{

a=a+b;

b=a-b;

a=a-b;

printf("\n \n the numbers after swapping are :  %d %d",a,b);

}

else

{

b=b-a;

a=a+b;

b=a-b;

printf("\n \n the numbers after swapping are :  %d %d",a,b);

}

getch();

}
OUTPUT 

 Enter two numbers two be swapped: 5 8

 the numbers after swapping are :  8 5

7. Loop control in C language 
Loop control means running particular block of statements specific number of times until the value of certain expression becomes ‘not true’. This can be done using ‘for’, ‘while’ and ‘do-while’ loops.
SYNTAX of for loop:

for(initial value of the counter ; test condition ; incrementing /decrementing of counter value)   

{

 Statement 1;

Statement 2;

Statement 3;

Statement 4;

………………………..

……………………….

}

SYNTAX of while loop:

Initial value of the counter;
while(test condition)

{
Statement 1;

Statement 2;

Statement 3;

………………………..

……………………….

Incrementing /decrementing of counter value;
}

SYNTAX of do-while loop:

Initial value of the counter;

do

{

Statement 1;

Statement 2;

Statement 3;

………………………..

……………………….

Incrementing /decrementing of counter value;

}

while(test condition);

8. Examples on loop control
a) Program to find the sum of first 10 numbers starting from 1 using for loop.
Program written: 
#include<stdio.h>

#include<conio.h>

void main()

{

int sum=0,i;

clrscr();

for(i=0;i<=10;i++)

{

sum=sum+i;

}

printf("\n the sum of first 10 numbers is : %d",sum);

getch();

}
OUTPUT
 the sum of first 10 numbers is : 55
b) Program to find the sum of first 10 numbers starting from 1 using while loop.
Program written:

#include<stdio.h>

#include<conio.h>

void main()

{

int sum=0,i=0;

clrscr();

while(i<=10)

{

sum=sum+i;

i++;

}

printf("\n the sum of first 10 numbers is : %d",sum);

getch();

}
OUTPUT
 the sum of first 10 numbers is : 55

c) Program to find the sum of first 10 numbers starting from 1 using do-while loop.
Program written:

#include<stdio.h>

#include<conio.h>

void main()

{

int sum=0,i=1;

clrscr();

do

{

sum=sum+i;

i++;

}

while(i<=10);

printf("\n the sum of first 10 numbers is : %d",sum);

getch();

}
OUTPUT

the sum of first 10 numbers is : 55

d) Program to find the sum value of ‘y’ where value of ‘x’ is entered by the user using for loop.
y=  1 + x2 + x4 + x6………………x10
Program written:
#include<stdio.h>

#include<conio.h>

#include<math.h>

void main()

{

int x,y=0,i;

clrscr();

printf(" \n \n Enter the value of x : ");

scanf("%d",&x);

for(i=0;i<11;)

{

y=y+pow(x,i);

i=i+2;

}

printf("\n value of the equation is : %d",y);

getch();

}
OUTPUT
 Enter the value of x : 2

 value of the equation is : 1365
9. Exercises on loop control
1. W.A.P to solve the following equation: - x + x2 + x3 +………………x10
2. W.A.P to find whether the number entered by the user is a palindrome or not.

3. W.A.P to find the average of the ‘n’ numbers entered by the user.

10. Case control in C language
In C language case control means that according to your choice you can run the block of statements.
SYNTAX OF SWITCH
switch(name of the variable name which contains the choice as a value)

{

case 1 :

statement 1;



statement 2;



…………..



…………..



break;

case 2 : 
statement 1;



statement 2;



…………..



…………..



break;

default:
statement for wrong choice

} 

11. Examples on case control
a) Program to run different programs according to the user’s choice       
#include<stdio.h>

#include<conio.h>

void main()

{

int a,b,d,ch;

clrscr();

printf("\n enter your choice\n 1. to find average of first 5 numbers \n 2. to add two numbers \n 3. to find remainder \n");

scanf("%d",&ch);

switch(ch)

{

case 1:
{int i,sum=0;

float avg;

for(i=1;i<=5;i++)

{

sum=sum+i;

}

avg=sum/i;

printf("\n \n The average is: %f",avg);

break;

}

case 2:{

printf(" \n \n Enter the numbers : ");

scanf("%d %d",&a,&b);

d=a+b;

printf("\n \n The result after addition is: %d",d);

break;

}

case 3:{

printf(" \n \n Enter the numbers : ");

scanf("%d %d",&a,&b);


d = a%b;

printf("\n \n The remainder is : %d",d);

break;

}

default : printf("wrong choice");

}

getch();

}

OUTPUT
 enter your choice

 1. to find average of first 5 numbers

 2. to add two numbers

 3. to find remainder

3

 Enter the numbers : 8

3

 The remainder is : 2
12. Exercise on case control
· W.A.P to make a calculator using switch
13. Graphics in C language
By using graphics we can make different figures and graphical projects by using C language.
For using graphics in C we need to include graphics.h header file and also we need to call a graphics library graphics.lib. This header file includes all the graphics function. Both these files are provided as a part of TURBO C.
First thing that we need to do before we can carry out any drawing activity is to switch over to the graphics mode. To switch over to graphics mode that offers best graphics we need to call the function initgraph( ). It figures out the best resolution and puts the number corresponding to that mode in the variable gm(graphics mode), the number in this variable tells us which monitor we are using. Other variable which is used is gd(graphics driver).
BASIC TOOLS OR GRAPHIC FUNCTIONS USED 

	FUNCTION
	MEANING

	putpixel(x1,y1);
	Display a point at (x1,y1)

	line(x1,y1,x2,y2);
	Draws a line from (x1,y1) to (x2,y2)

	circle(xc,yc,rad);
	Draws a circle with center (xc,yc) and radius rad

	rectangle(x1,y1,x2,y2);
	Draws a rectangle with(x1,y1) and (x2,y2) as corners

	ellipse(xc,yc,start,end,xrad,yrad);
	Draws an ellipse with (xc,yc) as center with xrad and yrad as x and y radius. If start is 0 and end is 180 only upper half of the ellipse is drawn.


OTHER FUNCTIONS USED ARE:

1. outtextxy(x1,y1,”text to be displayed”);


This function is used to display text on the graphics mode screen. ‘x1’ & 
‘y1’ are the coordinates from where the text is going to start.
2. setcolor(name of the color);

name of  the color can be : RED,BLUE,GREEN,YELLOW & 
MAGENTA

3. delay(time for which you want the delay); 

Time of delay should be in seconds and ‘dos.h’ header file should be 
included in the beginning where other header files are included.

NOTE:
When you have completed the work on graphics then you have to 


close the graphics mode by calling the closegraph( ) function but 


remember this before closing the graphics mode use the getch() 


function.
14. Example on Graphics in C language
#include<conio.h>

#include<graphics.h>

#include<math.h>

#include<stdio.h>

#include<dos.h>

void main()

{

clrscr();

int gd=DETECT,gm;

initgraph(&gd,&gm,"G:\tc\bgi");

outtextxy(70,20," simple figures");

setcolor(RED);

line(70,70,110,70);

line(110,70,110,100);

line(110,100,70,70);

textcolor(RED);

outtextxy(69,108," triangle");

outtextxy(69,115," drawn using");

outtextxy(68,125," line function");

setcolor(BLUE);

circle(200,70,30);

textcolor(BLUE);

outtextxy(200,105," circle");

outtextxy(200,115," drawn ");

outtextxy(200,125," using ");

outtextxy(200,135," circle");

outtextxy(200,145," function");

setcolor(GREEN);

rectangle(400,70,450,50);

textcolor(GREEN);

outtextxy(400,105," rectangle");

outtextxy(400,115," drawn ");

outtextxy(400,125," using ");

outtextxy(400,135," rectangle");

outtextxy(400,145," function");

setcolor(MAGENTA);

circle(250,350,70);

circle(250,230,50);

rectangle(240,290,260,300);

rectangle(240,310,260,320);

rectangle(240,330,260,340);

rectangle(240,350,260,360);

circle(220,220,5);

circle(260,220,5);

circle(194,415,15);

circle(298,417,15);

line(230,240,240,240);

line(240,240,235,230);

line(235,230,230,240);

line(230,255,240,255);

setcolor(WHITE);

outtextxy(300,300," figure drawn using the above functions ");

getch();

closegraph();

initgraph(&gd,&gm,"g:\tc\bgi");

outtextxy(30,40,"moving figures");

setcolor(GREEN);int n,m;

printf("\n \n \n \n     enter the number of spaces to move");

scanf("%d",&n);

for(int i=0;i<n;i++)

{

for(int j=0;j<n;j++)

{

setcolor(BLACK);

circle(40+(j*30),110,10);

delay(70);

}

setcolor(GREEN);

circle(40+(i*30),110,10);

delay(70);

}

printf("\n \n \n \n\n \n\n \n\n     enter the number of circles");

scanf("%d",&m);

for(i=0;i<m;i++)

{

setcolor(GREEN);

circle(40+(i*30),255,10);

delay(70);

}

getch();

closegraph();

}
15. Exercises on Graphics
· W.A.P to draw different figures using graphics function.

Variables 





Spaces allocated in the memory with a, b & c names respectively 





Variables 





c





Integer value





b





a





Integer value





Integer value





c





2. Starting function





9. Closing braces





8. Output function used for displaying the output on the output screen





7. Arithmetic statement used for calculating the sum of two numbers





6. Input function used for taking input from the user





5. Output function used      for displaying some text on the output screen





4. Declaration of variables used in the program





3. Opening braces





1.Header files





# include<stdio.h>





#include<conio.h>





void main( )


{





clrscr();





int a,b,c;





printf( “ enter the value of a & b” );





scanf (“ %d %d “,&a,&b);





c = a + b;





printf( “ the value stored in the variable c is : %d “,c);





getch();





}








character 


value





b





a





float value





Integer value





Spaces allocated in the memory with a, b & c names respectively 





Values entered by the user





Value generated and stored in variable C by using the statement


C = a + b;





Variables 





c





8





b





a





5





3





Condition to be tested





Statements to be executed if the condition in the ‘if’ statement is no true





Statements to be executed if the condition in the ‘if’ statement is true





if( equation using relational operator )


{


Statement 1;


Statement1 2;


Statement 3;


………………………..


……………………….


}


else


{


Statement 1;


Statement1 2;


Statement 3;


………………………..


……………………….


}
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