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grouped together.

These data types may or may not be of same 

type.
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When we handle real world data, we don’t usually 

deal with little atoms of information like integers, 

characters and such.

•

Instead we deal with entities that are collections of 

things, each thing having its own attributes.

Ex:  book.

•

For dealing such collections, data type called 

structure is used.



[image: image5.emf]Declaring a structure:

struct<structure name>

{

structure element 1;

structure element 2;

structure element 3;

--------

};

Once the new structure data type has been defined, one or 

more variables can be declared of that type.



[image: image6.emf]Ex: struct book

{

char name;

float price;

int pages;

}

struct book b1,b2,b3;

•

is same as

struct book

{

char name;

float price;

int pages;

}

b1,b2,b3;
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Structure variables can also be initialized where they 

are declared.

Ex:  struct book

{

char name;

float price;

int pages;

}

struct book b1={“basics”,130.00,550};

struct book b2={“physics”,150.80,800};

struct book b3={0};
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The closing brace in the structure declaration must 

be followed by a semicolon.

•

Structure type declaration does not tell the compiler 

to reserve any space in memory. It just defines the 

‘form’ of the structure.

•

Structure type declaration appears at the top of the 

source code file, before any variables or functions 

are defined.

•

If a structure variable is initialized to a value {0}, then 

all its elements are set to value 0. 



[image: image9.emf]Accessing structure elements:

•

Structures use a dot (.) operator to refer its 

elements.

Ex:  b1.pages

b1.price   for structure book.

•

Before dot, there must be always be a 

structure variable.

•

After the dot, there must always be a 

structure element.



[image: image10.emf]Arrays of structures:

•

To store data of 100 books, we would be 

required to use 100 different structure 

variables from b1 to b100.

•

A better approach would be to use an array of 

structures.



[image: image11.emf]Structures within structures:

•

Means nesting of structures.

Ex: struct salary

{

char name[20];

char department[10];

int basic_pay;

int dearness_allowance;

int house_rent_allowance;

int city_allowance;

}
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We can group all the items related to allowance 

together and declare them under a sub structure as 

shown below:

Ex: struct salary

{

char name[20];

char department[10];

struct

{

int dearness,house_rent,city;

}allowance;

}
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The salary structure contains a member 

named allowance which itself is a structure 

with three members.

•

The members contained in the inner structure 

namely dearness, house_rent and city can be 

referred to as

employee.allowance.dearness

employee.allowance.house_rent

employee.allowance.city



[image: image14.emf]Structures and Functions:

•

There are three methods by which the values 

of a structure can be transferred from one 

function to another.



Passing individual structure elements.



Passing entire structure.



Usage of pointers to pass structure as an 

argument.
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The first method is to pass each member of 

the structure as an actual argument of the 

function call.

•

The actual arguments are treated 

independently like ordinary variables.

•

This method is inefficient when the  structure 

size becomes large.
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The second method involves passing a copy of 

the entire structure to the called function.

•

Any changes to structure members within the 

function are not reflected in the original 

structure.

•

It is therefore , necessary for the function to 

return the entire structure back to the calling 

function.
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The general format of sending a copy of a structure to the 

called function is:

function_name (structure_variable_name);

•

The called function takes the following form:

data_type function_name(struct_type st_name)

{

………

………

return(expression);

}



[image: image18.emf]Note:

•

The called function must be declared for its type, 

appropriate to the data type it is expected to return.

•

The structure variable used as the actual argument 

and the corresponding formal argument in the called 

function must of the same struct type.

•

The return statement is necessary only when the 

function is returning some data back to the calling 

function. 



[image: image19.emf]•

The expression may be any simple variable or 

structure variable or an expression using simple 

variables.

•

When a function returns a structure, it must be 

assigned to a structure of identical type in the calling 

function.

•

The called functions must be declared in the calling 

function appropriately.
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We have a pointer pointing to a structure.     such 

pointers are known as “structure pointers” or 

“pointers to structures”.

•

The third approach employs the concept of pointers 

to pass the structure as an argument.

•

In this case, the address location of the structure is 

passed to the called function.

•

The function can access indirectly the entire 

structure and work on it.



[image: image21.emf]Pointer to structures

•

Structures, like other types, can also be accessed through 

pointers.

Ex:  struct 

{

int x;

int y;

float t;

char u;

} SAMPLE;

….

SAMPLE sam1;

SAMPLE *ptr;

ptr=&sam1;
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The first thing to do is to define a pointer for the structure.

SAMPLE* ptr;

•

We now assign the address of sam1 to the pointer using the 

(&) operator.

ptr=&sam1;

•

Now we access the structure itself and all the members using 

the pointer, ptr.

•

The structure itself can be accessed like any object using the 

indirection operator (*).

*ptr  // Refers to whole structure.
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Now, we no longer need to use the structure name 

with the direct selection operator.

•

The reference to each of the sample members is 

shown below

(*ptr).x  (*ptr).y (*ptr).t  (*ptr).u

•

The notation (*ptr).x first resolves the primary 

expression (*ptr) and then uses the pointer value to 

access the member, x.



[image: image24.emf]Indirect selection operator:

(* pointerName).fieldname =pointerName->fieldName.

•

The token for the indirect selection operator is an 

arrow formed by the minus sign and the greater than 

symbol (->) .

•

It is placed immediately after the pointer identifier and 

before the member to be referenced.



[image: image25.emf]unions

•

Unions have the same syntax as structures.

•

But both of them differ in terms of storage.

•

In structures, each member has its own storage location.

•

But all members of a union use the same location.

•

A union may contain many members of different types, it can 

handle only one member at a time.
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A union can be declared using the keyword union as follows:

union sales

{

int m;

float x;

char c;   

}code;

•

To access a union member, we can use the same syntax as of 

structures:

code.m;

code.x;
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•

Its purpose is to redefine the name of an existing variable type.

Ex: typedef unsigned long int TWOWORDS;

•

Now we can declare variables of the type unsigned long int by writing,

TWOWORDS var1,var2;

•

instead of

unsigned long int var1,var2;

•

Thus, typedef provides a short and meaningful way to call a data type.

•

Usually, uppercase letters are used to make it clear that we are dealing 

with a renamed data type.
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typedef is widely used while dealing with 

structures.

Struct employee

{

char name[30];

int age;

float bs;

};

Struct employee e;

Struct employee

{

char name[30];

int age;

float bs;

};

typedef Struct employee EMP;

EMP e1,e2;
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It can also be written as:

•

typedef  can also be used to rename pointer data 

types as shown below:

typedef struct employee

{

char name[30];

int age;

float bs;

}EMP;

EMP e1,e2;

Struct employee

{

char name[30];

int age;

float bs;

}

typedef struct employee *PEMP;

PEMP p;

p->age=32;
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•

If in a program a variable is to take only two values 1 and 0, 

we really need only a single bit to store it.

•

If a variable is to take values from 0 to 3, then two bits are 

sufficient to store these values.

•

So, we cannot waste entire integer to store such data.

•

There are several variables whose max values are small 

enough to pack into a single memory location.

•

We can use ‘bit fields’ to store several values in a single 

integer.



 EMBED PowerPoint.Slide.12  [image: image31.emf]Ex: we want to store the following data about an employee.

Each employee can:

•

Be male or female.

•

Be single, married, divorced or widowed.

•

Have one of the eight different hobbies.

•

Can choose from any of the fifteen different schemes proposed by the 

company to pursue hi/her hobby.

•

This means we need one bit to sore gender, two to store marital status, 

three for hobby and four for scheme.

•

We need ten bits altogether, which means we can use single integer to 

pack this information, as it is 16 bits long.



[image: image32.emf]•

We declare the following structure:

struct employee

{

unsigned gender:1;

unsigned mar_stat:2;

unsigned hobby:3;

unsigned scheme:4;

};

•

The colon in the above declaration tells the compiler that we 

are talking about bit fields and the number after it tells how 

many bits to allot for the field.

•

Once we established a bit field, we can reference it just like 

any other structure element.


The closing brace in the structure declaration must be followed by a semicolon.



Structure type declaration does not tell the compiler to reserve any space in memory. It just defines the ‘form’ of the structure.



Structure type declaration appears at the top of the source code file, before any variables or functions are defined.



If a structure variable is initialized to a value {0}, then all its elements are set to value 0. 
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The second method involves passing a copy of the entire structure to the called function.

Any changes to structure members within the function are not reflected in the original structure.

It is therefore , necessary for the function to return the entire structure back to the calling function.
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We have a pointer pointing to a structure.     such pointers are known as “structure pointers” or “pointers to structures”.

The third approach employs the concept of pointers to pass the structure as an argument.

In this case, the address location of the structure is passed to the called function.

The function can access indirectly the entire structure and work on it.
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Indirect selection operator:

(* pointerName).fieldname =pointerName->fieldName.



The token for the indirect selection operator is an 

arrow formed by the minus sign and the greater than 

symbol (->) .



It is placed immediately after the pointer identifier and 

before the member to be referenced.
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typedef is widely used while dealing with structures.





Struct employee

{

	char name[30];

	int age;

	float bs;

};

Struct employee e;

Struct employee

{

	char name[30];

	int age;

	float bs;

};

typedef Struct employee EMP;

EMP e1,e2;









*+ typedatis widely used while dealing with





Bit fields

If in a program a variable is to take only two values 1 and 0, we really need only a single bit to store it.



If a variable is to take values from 0 to 3, then two bits are sufficient to store these values.



So, we cannot waste entire integer to store such data.

There are several variables whose max values are small enough to pack into a single memory location.



We can use ‘bit fields’ to store several values in a single integer.
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Ex: we want to store the following data about an employee.



Each employee can:

Be male or female.



Be single, married, divorced or widowed.



Have one of the eight different hobbies.



Can choose from any of the fifteen different schemes proposed by the company to pursue hi/her hobby.



This means we need one bit to sore gender, two to store marital status, three for hobby and four for scheme.



We need ten bits altogether, which means we can use single integer to pack this information, as it is 16 bits long.


















We declare the following structure:

struct employee

{

 	unsigned gender:1;

 	unsigned mar_stat:2;

 	unsigned hobby:3;

 	unsigned scheme:4;

};



The colon in the above declaration tells the compiler that we are talking about bit fields and the number after it tells how many bits to allot for the field.



Once we established a bit field, we can reference it just like any other structure element.
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It can also be written as:









typedef  can also be used to rename pointer data types as shown below:

typedef struct employee

{

	char name[30];

	int age;

	float bs;

}EMP;

EMP e1,e2;

Struct employee

{

	char name[30];

	int age;

	float bs;

}

typedef struct employee *PEMP;

PEMP p;

p->age=32;
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A union can be declared using the keyword union as follows:

 	union sales

 	{

 		int m;

 		float x;

 		char c;   			

 	}code;



To access a union member, we can use the same syntax as of structures:

  		code.m;

 		code.x;
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typedef

Its purpose is to redefine the name of an existing variable type.



 		Ex: typedef unsigned long int TWOWORDS;



Now we can declare variables of the type unsigned long int by writing,



			TWOWORDS var1,var2;

 instead of  

			unsigned long int var1,var2;



Thus, typedef provides a short and meaningful way to call a data type.



Usually, uppercase letters are used to make it clear that we are dealing with a renamed data type.














unions

Unions have the same syntax as structures.



But both of them differ in terms of storage.



In structures, each member has its own storage location.



But all members of a union use the same location.



A union may contain many members of different types, it can handle only one member at a time.
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+ iy conn o e S g e
RIS





The first thing to do is to define a pointer for the structure.



	 		SAMPLE* ptr;



We now assign the address of sam1 to the pointer using the (&) operator.



		 	ptr=&sam1;

Now we access the structure itself and all the members using the pointer, ptr.



The structure itself can be accessed like any object using the indirection operator (*).



	 	*ptr 	// Refers to whole structure.
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Now, we no longer need to use the structure name with the direct selection operator.



The reference to each of the sample members is shown below



		(*ptr).x  (*ptr).y (*ptr).t  (*ptr).u



The notation (*ptr).x first resolves the primary expression (*ptr) and then uses the pointer value to access the member, x.
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Pointer to structures

Structures, like other types, can also be accessed through pointers.



Ex: 		struct 

 			{

 				int x;

 				int y;

 				float t;

 				char u;

 			} SAMPLE;

 			….

 			SAMPLE sam1;

 			SAMPLE *ptr;

 			ptr=&sam1;







Pointer to structures
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Note:

The called function must be declared for its type, appropriate to the data type it is expected to return.



The structure variable used as the actual argument and the corresponding formal argument in the called function must of the same struct type.



The return statement is necessary only when the function is returning some data back to the calling function. 
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The expression may be any simple variable or structure variable or an expression using simple variables.



When a function returns a structure, it must be assigned to a structure of identical type in the calling function.



The called functions must be declared in the calling function appropriately.
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The general format of sending a copy of a structure to the called function is:



	function_name (structure_variable_name);



The called function takes the following form:



 data_type function_name(struct_type st_name)

{

 		………

 		………

 		return(expression);

}
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We can group all the items related to allowance together and declare them under a sub structure as shown below:

		Ex:	struct salary

 			{

 			char name[20];

 			char department[10];

 				struct

 				{

 					int dearness,house_rent,city;

 				}allowance;

	 		}
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Structures and Functions:

There are three methods by which the values of a structure can be transferred from one function to another.

Passing individual structure elements.

Passing entire structure.

Usage of pointers to pass structure as an argument.







Structuressnd Functions:
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The first method is to pass each member of the structure as an actual argument of the function call.

The actual arguments are treated independently like ordinary variables.

This method is inefficient when the  structure size becomes large.
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The salary structure contains a member named allowance which itself is a structure with three members.

The members contained in the inner structure namely dearness, house_rent and city can be referred to as

 		employee.allowance.dearness

 		employee.allowance.house_rent

 		employee.allowance.city
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Arrays of structures:



To store data of 100 books, we would be required to use 100 different structure variables from b1 to b100.



A better approach would be to use an array of structures.
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Structures within structures:

Means nesting of structures.

Ex:	struct salary

 		{

 			char name[20];

 			char department[10];

 			int basic_pay;

 			int dearness_allowance;

 			int house_rent_allowance;

 			int city_allowance;

 		}
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Accessing structure elements:

Structures use a dot (.) operator to refer its elements.

Ex: 	b1.pages

 			b1.price   for structure book.

Before dot, there must be always be a structure variable.

After the dot, there must always be a structure element.
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When we handle real world data, we don’t usually deal with little atoms of information like integers, characters and such.



Instead we deal with entities that are collections of things, each thing having its own attributes.

			Ex: 	book.



For dealing such collections, data type called structure is used.
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Ex:	struct book

 		{

 			char name;

 			float price;

 			int pages;

  		}

 		struct book b1,b2,b3;

 is same as

 		struct book

 		{

 			char name;

 			float price;

 			int pages;

  		}

 		 b1,b2,b3;














Structure variables can also be initialized where they are declared.

Ex: 	struct book

 		{

 			char name;

 			float price;

 			int pages;

  		}

 		struct book b1={“basics”,130.00,550};

 		struct book b2={“physics”,150.80,800};

 		struct book b3={0};









- Strcture variabls anaiso be ntaized where ey
Sre acaree
f
'
sk s 00050
it bk 2L A0 T,
ey





Declaring a structure:

 	struct<structure name>

 	{

 		structure element 1;

 		structure element 2;

 		structure element 3;

 		--------

 	};

Once the new structure data type has been defined, one or more variables can be declared of that type.
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A structure contains a number of data types grouped together.



These data types may or may not be of same type.
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