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Structures
In a considerable number of applications we find data that are related to each other in some way. Data that we feel that should be placed in a single block.





Let me give a simple example:

If we are creating an application for our faculty, that manages the student affairs. We will need to keep data about each student (name, sex, age, academic year, prior results, etc….). This data must be bound together (encapsulated) in a single block for each and every student.


C++ gives us the ability to do so through structures.

What is a structure?


A structure is a block or a capsule where related data is kept.

Note that this data needn't be of the same type we can out char along with int and float without the compiler complaining and that’s the main difference between a structure and an array concept wise as for syntax they are totally different.

Declaring a structure:

Syntax:
struct [structure name]

{int var1;

float var2;

char var4 

//we are here declaring the needed variables within the structure like the student (name, sex, …. Etc)

}; //don't forget the semicolon or the compiler will not understand that the structure has ended.

Example

struct  student
{

 int age;

float marks [6];

chat name [100];

};
Declaring a structure variable.

What we did in the previous step was declaring a new data type we must declare a structure variable in order to be able to use it. We do this in the same fashion we used with the built in data types (int, float …)


Syntax:

[structure name] [variable name];
Example: if we declared a structure called student and want to make a structure variable called mohamed we do the following.

student mohamed;

Accessing the structure members:


If we want to access mohamed's age and set it to 20 we type the following:

mohamed.age=20;

we access the arrays the same way

mohamed.marks[1]=5;

We can assign all the members on declaring the structure variable

studet mohamed {5,{5,14,25,35},"Mohamed"};

Operations on structure variables:
Unlike built in data types not all the operations are available on structures

You can`t do the following:

Add, subtract, increment, decrement, multiply, divide or compare structure variables

The following staments are wrong if x and y are structure variables:

x+y;

x*y;

x/y;

x++;

x--;

if (x= = y)

if (x<y)





if(x<=y)


if (x>y)





if (x>=y)


  On the other hand we can use the assigning equal with structure variables this is very important as structures may contain dozens of members so if we can`t equalize to structure variables it will be vary difficult to make identical structure variables (if we want to swap 2 variables for instance )
The following statement is correct
x=y;

Note that for the above statement to be correct x and y must be of the same structure type (student for example) if they are of different types the compiler will complain.

A word from the authors:
We hope that this series of notes played a role in helping you in understanding the fascinating C++ and would be a brick paving your way to success.
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