Handout 10: Structures

 
In previous handouts we have seen:

“One variable – one piece of data”

e.g. int x = 0;


Using arrays, we can extend this and put an index on a variable to let us store more than one thing.

e.g. int myarray[5] 

gives    myarray[0], myarray[1], myarray[2], myarray[3], and myarray[4] .


Sometimes, however, we need to group together different pieces of information about an object. This will lead on to object-oriented style programming in Level 5 of the program. 

C is not object-oriented, but we can use a structure. This is a way of grouping different variables together.


Here is an example of a structure:

#include<stdio.h>

struct car
{
int year;
char make[8];
char model[8];
int price;
} ;

void main()
{

}


As you can see, variables relating to the same thing (in this case a car) are grouped together within a structure. The structure is placed before the main() function.

This is the "blue-print" or "template" for information about all cars that I might want to store information about.




Using the structure

In our main function, we can now declare a new instance of the structure for use.

In this case, I have called my instance micra and it uses the car structure.

e.g.

void main()
{
car micra;

}


Our variables must be accessed via micra

[bookmark: _GoBack]So the variables we can use are:

micra.year
micra.make
micra.model
micra.price

e.g. 

micra.year=1998;
strcpy(micra.make,"Nissan");
strcpy(micra.model,"Micra 201");
micra.price=1200;



NB: We cannot use year, make, model and price on their own, because they are within a structure. So for example we can’t say:

year=1998;
make=’Nissan’;




We can reuse this structure whenever we want.

e.g.

car ford;

ford.year=2001;
strcpy(ford.make,"Ford");
strcpy(ford.model,"Ka");
ford.price=800;




We can use the variables from a structure as normal:

eg.
totalvalue = micra.price + ford.price;

printf(“%d”,totalvalue);



  



Arrays of structures


We can also declare an array of structures and use it as shown below:

#define _CRT_SECURE_NO_WARNINGS
#include<stdio.h>
#include <string.h>

struct student
{
	int studentno;
	char firstname[10];
	char surname[10];
	int enrollyear;
};

void main()
{
	student mylist[10];  //declare array of structures (10 elements)
	int i;

	mylist[0].studentno = 1;
	strcpy(mylist[0].firstname, "Gaynor");//strcpy because it's a string
	strcpy(mylist[0].surname, "Thomas");
	mylist[0].enrollyear = 2019;

	mylist[1].studentno = 2;
	strcpy(mylist[1].firstname, "Michael");
	strcpy(mylist[1].surname, "Jones");
	mylist[1].enrollyear = 2020;

	for (i = 0; i < 2; i++)
	{
		printf("%d %s %s %d\n", mylist[i].studentno, mylist[i].firstname,
			mylist[i].surname, mylist[i].enrollyear);
	}

}
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