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UNIT II
Understand Constants, Variables and Data Types in C

The task of processing of data is accomplished by executing a sequence of instructions called a program. These instructions are formed using certain symbols and words according to some rules known as syntaxes. Like any other language, C has its own vocabulary and grammar. In this chapter, we will discuss the concepts of Constants, Variables and Data Types in C
2.1 Describe character set
 
The characters that can be used to form words, numbers and expressions depend upon the computer. The characters in C are grouped into the following categories:
1. Letters.

2. Digits.

3. Special characters.

4. White spaces.
(Letters:   Uppercase         A......Z


       Lowercase         a........z 

(Digits:  all decimal digits  0.......9

(Special characters:  

	,  comma
	! exclamation mark
	%percent sign
	< closing angle bracket(or greater than sign)

	. period 
	| vertical bar
	&ambersand
	( left parenthesis

	; semicolon
	/  forward slash
	^ caret
	) right parenthesis

	: colon
	\ backslash
	*asterisk
	[ left bracket

	? question mark
	~ Tilde
	-minus sign
	] right bracket

	‘ apostrophe
	_under score
	+ plus sign
	{ left braces

	“ quotation mark
	$ dollar sign
	<opening angle bracket( or lest than sign)
	} right braces


( White spaces:  

· Blank space(\b)
· Horizontal tab(\t)
· Carriage return(\r)
· New line (\n)

· Form feed(\f)
· Vertical tab(\v)

· Audible alert(\a)

· Single quote(\’)

· Double quote(\”)

· Question mark(\?)
· Black slash(\\)

2.2 Explain C Tokens

C tokens: the smallest individual units in a C program are known as C –tokens. C has 6- types of tokens as shown in the following fig: 
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2.3 Describe Keywords and Identifiers
· Keywords: all the keywords have fixed meanings and these meanings cannot be changed. Keywords serve as basic building blocks for program statements. Keywords are also called as reserved words.
Note: all the keywords must be written in lowercase.

	auto
	Double
	int 
	struct

	break
	Else
	long
	switch

	case
	Enum
	register
	typedef

	char
	Extern
	return
	union

	const
	Float
	short
	unsigned

	continue
	For
	signed
	Void

	default
	Goto
	sizeof
	volatile

	do
	If
	static
	while


· Identifiers: Identifiers refer to the names of variables, functions and arrays. These are user-defined names and consists of a sequence of letters and digits.
Rules for identifiers:

1. First character must be an alphabet ( or underscore).

2. Must consist of only letters, digits or underscore.

3. Cannot use a keyword as identifier.
4. Must not contain white space.

2.4 Explain Constants and Variables
Constants: constants in C refer to the fixed values that do not change during the execution of a program. 

· Declaring a variable as constant:


If we like to make value of certain variables to remain constant during the execution of a program, use the keyword ‘const”.





e.g.:  const  int  a=40;

it tells the compiler that the value of the variable a must not be modified by the program.
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(Integer constants: an integer constant refers to a sequence of digits. There are 3-types of integers.

1. Decimal integers: consist of a set of digits , 0 through 9.


e.g.:  123, -321,0, 65421,+78..........

2. Octal integers: consists of any combination of digits from the set 0 through 7, preceded by 0.


e.g.:  037, 0, 0423, .......

3. Hexadecimal integers: a sequence of digits preceded by 0x or 0X. They may also contains alphabets A through F.


e.g.: 0X2, ox9f
(Real Constants (or floating point):  these constants having a whole number followed by a decimal point and fractional part. 


e.g.:  215.00, .95, -0.75, +0.58..........

 A real constant may also be expressed in exponential notation. The general form is:

	mantissa   e  exponent



e.g.:   215.65 can be written as 2.15e2        e2 means multiply by 102



-0.000000368 is written as -3.68E-7

(Single character constants: contain a single character enclosed within a pair of single quote marks.



e.g.:   ‘5’, ‘X’, ‘;’, ‘  ‘........
(String character constants: A string constant is a sequence of characters enclosed in double quotes. 



e.g.:  “Hello!”, “1987”, “well done”, “5+3”, “X”.........
Variables:


A variable is a data name that is used to store a data value. The values in the constants remain unchanged, but a variable may take different values at different times during program execution. 
Rules for variables: 

1. First character must be an alphabet (or underscore).

2. Must consist of only letters, digits or underscore.

3. Cannot use a keyword as identifier.

4. Must not contain white space.

5. Upper case and lower case are significant, i.e., the variable Total is not same as total.

6. ANSI standard recognizes a length of 31 characters. However, the length should not be normally more than eight characters.




E.g.: 
1) average





2) height




3) rollno1

2.5 Define Data type/2.6 Classify data types and explain them with examples

Data type:- Every variable in C has a data type. Data type specifies the size & type of values that can be stored. C supports 4 classes of data types.

1. Primary or Fundamental data types.

2. User-defined data types.

3. Derived data types.

4. Empty data set.
( Primary or Fundamental data types:
1. Integer Types:

	Type
	Size (bytes)
	Range

	short int
	1 byte
	-128 to 127

	unsigned short int
	1 byte
	0 to 255

	int or signed int
	2bytes
	-32,768 to 32767

	unsigned int
	2bytes
	0 to 65535

	long int
	4 bytes
	-2,147,483,648to 2,147,483,647

	unsigned long int
	4 bytes
	0 to 4,294,967,295


2. Floating Point Types:
	Type
	Size (bytes)
	Range

	float
	4 bytes
	3.4E-38 to 3.4E+38

	double
	8 bytes
	1.7E-308 to 1.7E+308

	long double
	10 bytes
	3.4E-4932to 1.1E+4932


3. Character Types:
	Type
	Size (bytes)
	Range

	char
	1byte
	-128 to 127

	unsigned char
	1byte
	0 to 255


2.7 Explain declaration of a variable


After designing suitable variable names, we must declare them to the compiler. Declaration does 2-things:

1. It tells the compiler what the variable name is.

2. It specifies what type of data the variable will hold.
Note: the declaration of variables must be done before they are used in the program.

The syntax is:

	Data-type  v1,v2…..vn;



v1,v2,……..,vn  are the names of variables. Variables are separated by commas. A declaration statement must end with a semicolon.




              Eg:           int count;

                                                   double ratio, total;


     float sal;

2.8 Explain assigning values to variables

Values can be assigned to variables using the assignment operator  = as follows:
The syntax is:

	Variable_name = value;


Eg:    1) int a=20;

          2) bal=75.84;

         3) yes=’x’;

An assignment statement implies that the value of the variable on the left of the = sign is 

Set to the value on the right side.

It is also possible to assign a value to a variable at the time of the variable declaration. The syntax is:

	datatype   variable_name=value;


e.g.:
int  stdno=100;


char  yes=’x’;


double  balance=15.26;

The process of giving initial values to variables is called “initialization”.

Note:


We can also initialize more than one variables in one statement using multiple assignment operators.



e.g.:         a=b=c=10;

READING DATA FROM KEYWORD


Another way of giving values to variables is to input data through keyboard using the

scanf function.

The general format of scanf is as follows:
	scanf(“control string”,&variable1,&variable2,….);


· The control string contains the format characters of data being received.

· The ampersand symbol & before each variable name is an operator that specifies the variable name’s address.

Eg:   scanf(“%d”,&number);

	type
	format character

	short int
	%d

	unsigned short int
	%d

	int or signed int
	%d

	unsigned int
	%d

	long int
	%ld

	unsigned long int
	%ld

	Float
	%f

	Double
	%lf

	long double
	%llf

	Char
	%c

	unsigned char
	%c


User-defined type declaration:

C supports a feature known as “type definition” that allows users to define an identifier that would represent an existing data type. The user-defined data type identifier can later be used to declare variables.

The syntax is:

	typedef  type  identifier;


Where type ( refers to an existing data type.

Identifier( refers to new name given to the data type.
e.g.:
typedef  int units;

typedef  float  marks;

now they can be used to declare variables as follows:


units  batch1,batch2;


marks  m1,m2;
another user-defined data type:  enumerated data type can be used to declare the variables that have one of the values enclosed within the braces. . It defined as follows:

	enum  identifier  {value1,value2,........,valuen};


After this definition, we can declare variables to be of this new type as follows:

enum identifier  v1,v2,........,vn;

	main()

{


int totaldays;


enum day {monday,tuesday,wednesday,thursday,friday,saturday,sunday};


enum day firstday,lastday;


clrscr();


firstday=monday;


lastday=sunday;


totaldays=firstday+lastday;


printf("%d",totaldays+ 1);

}
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