

Unit-4: Array and Structure
ARRAYS 
Definition
· An array is a group of related data items that share a common name.
· For instance, we can define array name salary to represent a set of salary of a group of employees. 
· A particular value is indicated by writing a number called index number or subscript in brackets after the array name.
ONE DIMENSIONAL ARRAY
The array which is used to represent and store data in a single name which is called as 'one dimensional array'.
Syntax
Two-dimensional arrays are declared as follows
type variable-name[size];
type array-name[size] = {list of values};
Example
· Where type can be any valid C data type 
· variable-name will be a valid C identifier.
·  A one dimensional array can be used size which is used to store the number of data.
·  A 1-dimentional array  which contains size five which can be shown as below:
1) float height[5];
2) height[]= {0,1,2,3,4};

Example Program
/*Program showing one-dimensional array*/
main()
{
int i;
float x[10],value,total;
printf(“Enter 10 real numbers:\n”);
for(i =0; i < 10; i++)
{
scanf(“%f”,&value);
x[i] = value;
}
total = 0.0;
for(i = 0; i < 10; i++)
total = total + x[i] * x[i];
printf(“\n”);
for(i = 0; i < 10; i++)
printf(“x[%2d] = %5.2f \n”,i+1,x[i]);
printf(“\nTotal = %.2f\n”,total);
}

OUTPUT
Enter 10 real numbers:
1.1 2.2 3.3 4.4 5.5 6.6 7.7 8.8 9.9 10.10
TWO-DIMENSIONAL ARRAYS
The array which is used to represent and store data in a tabular form is called as 'two dimensional array.' Such type of array specially used to represent data in a matrix form.
Syntax
Two-dimensional arrays are declared as follows
type array- name[row_size][column_size];
Example
· Where type can be any valid C data type 
· array- name will be a valid C identifier.
·  A two dimensional array can be think as a table which will have number of rows and number of columns.
·  A 2-dimentional array  which contains three rows and four columns can be shown as below:
Float product[3][4];
product[i][j] = row * column;
Sample program
//Matrix addition



MULTIDIMENSIONAL ARRAY
C allows arrays of three or more dimensions. The exact limit is determined by the compiler. 
Syntax
The general form of a multidimensional array is
type array_name[s1][s2][s3]…s[m];

Example
· Where type can be any valid C data type 
· array- name will be a valid C identifier.
·  A multi dimensional array can be used as array which will have number of multiple data storage.
·  A multi-dimensional array  which contains multiple array which  can be shown as below:
1. int survey[3][5][12];
2. float table[5][4][5][3];
Sample program
//multi dimensional



STRUCTURE
Definition
· Structure is an aggregation of heterogeneous data members.
· struct is a keyword for structure.
· When programming, it is often convenient to have a single name with which to refer to a group of a related values. 
· Structures provide a way of storing many different values in variables of potentially different types under the same name. 
· This makes it a more modular program, which is easier to modify because its design makes things more compact. 
· Structs are generally useful whenever a lot of data needs to be grouped together--for instance, they can be used to hold records from a database or to store information about contacts in an address book. 
· In the contacts example, a struct could be used that would hold all of the information about a single contact--name, address, phone number, and so forth. 
Syntax
Stuct structure-name
{
type attribute;
	//comments lines
} 
instance1, instance2,... ;


Example
· struct is a keyword for structure.
· structure-name is an identifier.
· type attribute is used to declared the heterogeneous data members.
· instances are the object of structure.
Stuct structure-name
{	Int register-no, mark1, mark2, mark3, total;
	Char Name[20];
	Float average;
}stud;
Sample Program
//Student mark list program
STORAGE CLASS
 	Every variable and function in C programming has two properties: type and storage class. Type refers to the data type of variable whether it is character or integer or floating-point value etc.
There are 4 types of storage class:
1. automatic
2. external
3. static
4. register
Automatic
Variables declared inside the function body are automatic by default. These variable are also known as local variables as they are local to the function and doesn't have meaning outside that function. Since, variable inside a function is automatic by default, keyword auto are rarely used.
External
External variable can be accessed by any function. They are also known as global variables. Variables declared outside every function are external variables. In case of large program, containing more than one file, if the global variable is declared in file 1 and that variable is used in file 2 then, compiler will show error. To solve this problem, keyword extern is used in file 2 to indicate that, the variable specified is global variable and declared in another file.
#include void Check(); 
int a=5; 
void main()
{ 	
a+=4;
 Check(); 
return 0; 
} 

void Check()
{ 	++a; 
printf("a=%d\n",a); 
}
Static
The value of static variable persists until the end of the program. A variable can be declared static using keyword: static. For example:
static int i;
Register
Register variables are similar to automatic variable and exists inside that particular function only. If the compiler encounters register variable, it tries to store variable in microprocessor's register rather than memory. Values stored in register are much faster than that of memory. In case of larger program, variables that are used in loops and function parameters are declared register variables. Since, there are limited number of register in processor and if it couldn't store the variable in register, it will automatically store it in memory.
register int a;




PASSING ARRAYS TO FUNCTIONS 
Definition
· It is not possible to pass an array by value. Therefore, the ampersand (&) is omitted. 
· What is actually passed to the function, when an array is the formal parameter, is the base address of the array (the memory address of the first element in the array). 
· This is true whether the array has one or more dimensions. When declaring a 1-D array parameter, the compiler only needs to know that the parameter is an array; it doesn’t need to know its size. 
· The complier will ignore it, if it is included. However, inside the function we still need to make sure that only legitimate array elements are referenced. 
· Thus a separate parameter specifying the length of the array must also be passed to the function.

Example
int ProcessValues (int array1[], int n);

Sample Program
/* example program to demonstrate the passing of an array */
#include <stdio.h>
int maximum( int [] );      
    
int  maximum( int values[5] )
{
	int  max_value, i;
		
	max_value = values[0];
	for( i = 0; i < 5; ++i )
		if( values[i] > max_value )
			max_value = values[i];
	return max_value;
}
	




main()
{
	int values[5], i, max;
	printf("Enter 5 numbers\n");
	for( i = 0; i < 5; ++i )
		scanf("%d", &values[i] );
	max = maximum( values );
	printf("\nMaximum value is %d\n", max );
	
}

Sample Program Output
Enter 5 numbers
7 23 45 9 121
Maximum value is 121


UNION
· Like a structure, a union is also a derived data type.
· The members of a union share a single storage space.
· Only ONE member of each union can be referenced at a time.
· Amount of space allocated for storage is the amount needed for the largest member of the union.
Syntax:

	union union_name
	{
		<data-type> element 1;
		<data-type> element 2;
		<data-type> element 3;
	}union_variable;

Example:
· Union is a keyword.
· Techno is a name of the union
· Tch is object of the union
· Comp-id, nm, sal are the datatypes

	union techno
	{
		int comp_id;
		char nm;
		float sal;
	}tch;

Sample program
#include <stdio.h>
#include <conio.h>
void main()
{
   union sample
   {
      int d;
      char f;
   };
 
   d = 4;
   printf(“%d”,d);
   f = 'i';
   printf(“%c”,f);
   getch();
}
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