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 Module-4: STRUCTURE AND UNION

◦ Declaration and Access of StructureVariables

◦ Arrays of Structure,Arrays within Structures

◦ Structures and Functions

◦ Pointers to Structure

◦ Union
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Structure
• User Defined Data type

• A convenient data type for handling a group of
logically related data items

• Need of Structure:

– Allows to join either homogeneous or
heterogeneous data types, unlike arrays, which
allow only homogenous.

– The right one to model most of the real world
collections, which are heterogeneous.

– Close to real life representation

– e.g. an employee structure

– Commonly used to define records to be stored in
files

– Combined with pointers, can create linked lists,
stacks, queues and trees.

– Organizes complex data in a more meaningful
manner



Structure

// General form of a Structure

struct <struct-name>  
{

<data-type> element 1;
<data-type> element 2;
…
<data-type> element n;

}; 

• A Structure Prototype does not reserve a space

• Space will be reserved only when variables of
structure type are defined

; is a must
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Defining a Structure

struct book_bank

{

char title[20];

char author[15];

int pages;

float price;

};

Keyword- declares a structure that holds the details of data fields

Data Fields/ 

Structure 

elements/members

Name of the 

structure/Structure Tag

* Note: Above definition has not declared 
any variables- Like a template to represent 
information
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Defining a Structure

struct book_bank

{

char title[20];

char author[15];

int pages;

float price;

};

Keyword- declares a structure that holds the details of data fields

Data Fields/ 

Structure 

elements/members

Name of the 

structure/Structure Tag

Struct book_bank, book1,book2,book3;

• Above statement declares book1,book2,book3 as variables of type Struct
book_bank

• Each variables has 4 members
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Structure: Prototype, Definition & Use

Example: An Employee structure

struct Employee // structure prototype or blue print 

{

int eno;

char ename[20];

char gender[10];

int age;

float salary;

}; e1,e2,e3;

// Creation or defining structure variable struct Employee e1;

// Accessing elements of structure using the structure variables 

e1.eno, e1.ename, e1.gender, e1.age & e1.salary



11

Example: Read information for one person and print the result

struct personal

{

int idno;

char name[20];

char gender[10];

int age;

float salary;

}; 

main()

{

struct personal person;   // Variable declaration

scanf(“%d %s%s%d%f”, &person.idno, 

person.name,person.gender, &person.age, &person.salary);    

printf(“%d %s%s%d%f”, person.idno, person.name,person.gender, 

person.age, person.salary);

}
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Initializing Structures

struct Employee
{

int eno;
char ename[20];
int age;

}; 

// Defining and initializing structure variable

struct Employee e1 = {123, “ram”, 34};

• Another way to declare and initialize structure variables:

struct Employee
{

int eno;
char ename[20];
int age;

} e1={123,”laxman”,34};  

‘{‘ and ‘}’ are must 
while initialization of 

structure 
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Rules to follow in Initializing Structures

• Cannot able to initialize individual members inside the
structure template

• Order of values enclosed in braces must watch the
order of members in the structure definition.

• Permitted to have a partial initialization. We can
initialize only the first few members and leave the
remaining. Uninitialized members should be only at
the end of the list

• Uninitialized members will be assigned default values.

– Zero for Integers

– Zero for Floating Point

– \0 for Characters and Strings
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Copying and Comparing StructureVariables

• Two variables of same structure type can be copied as
like ordinary variables.

• For example: employee1 and employee2 belong to
the same structure, then following statements are
valid.

– employee1=employee2 & vice versa

• C does not permit any logical operations on
structure variables like

– employee1==employee2

– employee!=employee2

• In order to compare, we can do by
comparing the members individually
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Example: Comparison of structure variables

struct class

{

int number;

char name[20];

float marks;

}; 

main()

{

int x;

struct class student1={1, “ Arun”,95.50};

struct class student2={2, “ Babu”,7750};

struct class student3;

student3=student2; // Possible

x=(student3.number==student1.number)?1:0;  // usage of logical operations

if(x=1)

{

printf(“ student 1 and student 3 are same”);

else

printf(“ student 1 and student 3 are different”);

}

}
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Array of Structures

• For example: Analyzing marks(various subjects)
obtained by a class of students.

• Declaring an array of structures- each element of the
array representing a structure variable

struct student[70];

struct marks

{

int sub1;

int sub2;

int sub3;

};

main()

{

struct marks student[3]={{50,67,89}, {60,77,79}, 
{70,97,59}};

}
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Array of Structures

• An array of structures is stored inside the memory in 
the same was as a multi-dimensional array.

50

67

89

60

77

79

70

97

59

student[0].sub1

student[0].sub2

student[0].sub3

student[1].sub1

student[1].sub2

student[1].sub3

student[2].sub1

student[2].sub2

student[2].sub3
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Example: Calculate subject wise and student wise totals

struct marks

{

int sub1;

int sub2;

int sum;

};

int main()

{ int i;

struct marks student[2]={{55,90,0}, {65,70,0}};

struct marks total={0,0,0};

for(i=0;i<=1;i++)

{

student[i].sum=student[i].sub1+student[i].sub2;

total.sub1= total.sub1+student[i].sub1;

total.sub2= total.sub2+student[i].sub2;

//total.sum= total.sum+student[i].sum;

}
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Example: Calculate subject wise and student wise totals

printf("Student \t TOTAL \n");

for(i=0;i<=1;i++)

{

printf("student[%d] %d \n", i+1,student[i].sum);

}

printf("Subject \t TOTAL \n");

printf("Subject 1 =  %d\n",total.sub1);

printf("Subject 2 =  %d\n",total.sub2);

printf("\n Final Total= %d\n", total.sum);

return 0;

}
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Arrays within Structures

• C Permits use of arrays as structure members.

For Example:

struct marks

{

int number;

float subject[3];

} student[3];

Here subject contains three elements
subject[0],subject[1],subject[2].

For example:

student[1].subject[2]; // refers to the marks
obtained in the third subject by second student
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Structures within Structures

• It means nesting of structures.

struct salary

{

int eno;

char ename[20];

char department[10];

int basic_pay;

int da;

int hra;

int ca;

} employee;

struct salary

{

int eno;

char ename[20];

char department[10];

struct

{

int basic_pay;

int da;

int hra;

int ca;

}allowance;

}employee;

employee.allowance.hra
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Structures within Structures

• Inner structure can have more than one variable

struct salary

{

int eno;

char ename[20];

char department[10];

struct

{

int basic_pay;

int da;

int hra;

int ca;

}

allowance, arrears;

}employee[50];

employee[1].allowance.hra
employee[1].arrears.hra
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Structures within Structures

• Another way to define Inner structure

struct pay

{

int basic_pay;

int da;

int hra;

int ca;

};

struct salary

{

int eno;

char ename[20];

char department[10];

struct pay allowance, 

struct pay arrears;

};

struct salary employee[50];

• Pay template is
defined outside the
salary template.

• Used to define the
structure of
allowance and
arrears inside the
salary structure

Note: C99 
standard Allows 

63 levels of 
nesting
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Practice Questions

• Write C program to accept the details of employee and

display them using structure. Details consist of Employee

ID, Name, Designation, Department, Salary.

• Write C program to read the details of two workers and

calculate total payment of workers using structure. Name,

no of days, wage for each day should be included as

structure members.

• Write a C program to accept details of 'n' employee

(emp_no, emp_name, salary) and display the details of

employee having highest salary. Use array of structure.

• Write a C program to read information of student such as

Name, Roll number, Birthday, admission date. Calculate age

of student at the time of admission. Name, roll number and

date should be members of the structure. Day, month and

year should be members of the structure date. ( Use

Structure inside another structure)


