
Game 
Programming I
Topic 2: 
Tables, Arrays and Functions



Previously on Game 
Programming
So far we have covered 4 of the 6 variable 
types available in Lua.

We took an in depth look at the operators which 
can be used with numbers.

And we covered a few different things we can 
do with strings.



Topic 2 Overview
In this topic we're going to take a look at the 
two types we have left, tables and functions.

We're going to look at how tables are used, 
including using them as arrays.

We're going to look at writing our own 
functions, giving them arguments and returning 
values from them.



Variable Types

● nil - Done!
● boolean - More on these in Topic 3.
● number - Done!
● string - Done!
● function - Explained in this Topic.
● table - Explained in this Topic.



Tables
Tables are one of the more complex types of 
value you can have in Lua.

A table is basically a structure for holding other 
values.

Every table is made up of a group of key-value 
pairs.



Keys
A key, similar to a variable, is the name we are 
going to use to refer to whatever value is 
contained in the table, in that key's container. 

A key in a table can also be known as an 
attribute of that table or an index in that table.

Keep note of that as I likely call them each of 
those things at different times!



Values
Values in a table can be of any type that your 
variables can be. This includes putting a table 
inside another table, or a function inside a 
table.(covered later)

Values are assigned to a key in a table using 
assignment, in the same way we do with 
variables.

That’s a lot of blue words!



Key-Value Pairs
When we talk about key-value pairs here, we 
simply mean that each key in the table is 
mapped to a single value.

This, again, is very similar to the way that 
variables work. If we assign a new value to a 
key in the table, the old value will be 
overwritten.



My First Table Example
Example 16:

This example looks at creating a table and 
assigning some values to some keys.



Creating a Table
In the previous example we've seen how we 
can start with an empty table, using "{}", and 
then assign values to certain keys in that table.

It is also possible to set up our key-value pairs 
as we create our table, saving us from having 
to assign each one manually afterwards.



Table Creation Example
Example 17:

This example shows how to set up key-value 
pairs as you create your table.



Multiple ways to "index 
into" a table
Whenever we use a string as a key, there are 
multiple ways we can access the value paired 
with that key.

All of our examples up until this point have 
used strings as keys, and we'll look at using 
numbers as keys later in this Topic, but it's 
important to note that the following will only 
work when your key is a string.



Multiple ways to "index 
into" a table
Option 1(which we've seen already):

myTable = {}
myTable["myName"] = "Eoghan"

Option 2:

myTable = {}
myTable.myName = "Eoghan"



Multiple ways to "index 
into" a table
Another important thing to note is that if you 
wish to use Option 2, your strings cannot 
contain any spaces. For example:

myTable["My Name"] = "Eoghan"
^^ This works! ^^

myTable.My Name = "Eoghan"
^^ This doesn't! ^^



Multiple ways to "index 
into" a table
myTable.My Name = "Eoghan"
The reason the above code doesn't work is 
because Lua will look for a key in myTable 
with the name "My" and then look for a 
variable in your program with the name 
"Name".
Not only are these likely to be nil, but writing 
two values one after another like that, without 
an operator in between, will give you an error.



Example of "indexing into" 
a table
Example 18:

This example shows how to index into a table 
in multiple ways, when you use strings as your 
keys.



Nested Tables
We have discussed already that it is possible to 
have a key in one table refer a whole new 
table.

This is known as nesting tables.

In the task we have just completed, we can add 
a nested table to allow us to store some more 
information in a neat way.



Nested Table Example
Example 19:

An extension of Task 11(from the labs), this 
example shows the use of nested tables(i.e. a 
table inside a table)



Using Tables as Arrays
In addition to the uses we have covered for 
tables already, it is quite common to use tables 
in Lua as arrays.

This involves us using consecutive integers as 
the keys in our table.

An integer, for those of you who are unfamiliar, 
is basically a whole number.



Using Tables as Arrays
Arrays in Lua are 1-based, which means your 
first index will be 1. 
Some of you may be used to having 0 as your 
first index from other programming languages, 
but Lua and Corona have functionality which 
requires you to start at 1.

So when we are using our tables as arrays, our 
keys will be 1, 2, 3, 4, 5, 6,...,n where n is the 
number of elements in our array.



Using Tables as Arrays
Example 20:

This example looks at using number values as 
keys in a table, and thus using it as an array.



Creating Tables as Arrays
It is also possible, when we create a table, to 
have Lua treat it as an array without having to 
explicitly say we want to add a value to each 
number index.

As we will see in our example in a minute, 
when we create our tables as arrays the first 
value will automatically be inserted into the 
table with a key of 1.



Creating Arrays Example
Example 21:

This examples shows how to set up an array 
when we create a table, without the need to 
explicitly state each number index we wish to 
put a value into.



Using # with Tables

Remember near the end of Topic 1 we looked 
at using the length operator(#) for strings?

No?

Well pay more attention then!



Using # with Tables
Well in addition to being able to use the length 
operator(the # symbol) with strings in order to 
return the number of characters in them, we 
can also use them with tables.

More specifically we can use the # operator to 
return the number of elements in an array, in 
the case we are using a table as an array.



Using # with Tables
In order for the length operator to act how we 
would expect it to, we need to make sure that 
we have no empty(nil) elements in our array.

The easiest way to think about the length 
operator is that will return the number of 
elements before the first nil value it finds. 
Now this is not 100% true, but as long as we 
avoid gaps in our arrays we'll be fine.



Array Length Example
Example 22:

This example looks at using the length operator 
with arrays.



All Tabled Out
Ok so that's all of our material on Tables 
covered!

Tables are a type that is going to come up 
again and again, which you will see me 
mention especially when we get to using the 
Corona SDK.



Variable Types

● nil - Done!
● boolean - More on these in Topic 3.
● number - Done!
● string - Done!
● function - Next up!
● table - Done!



Functions
Functions, in programming, are generally a way 
of using abstraction.

By abstraction here, I basically mean that 
instead of writing everything exactly as it is all 
the time, sometimes we want to write things in 
a shorter way and abstract away the details.



Functions
So what does this have to do with functions?

When we create and use functions in Lua we 
are basically setting up a way for us to do the 
same thing more than once, but without having 
to write out the code for it over and over again.



Function Calls
Once we have created a function we do what is 
called a function call in order to perform 
whatever code we wrote into that function.

You may have already heard me say this when 
talking about the the print function.

Every time we've used the print function we 
were performing a function call.



Function Calls
REALLY IMPORTANT DISTINCTION

Creating a function DOES NOT perform any of 
the code in that function.

Calling a function DOES run the code in that 
function



Function Calls

This is a mistake newer programmers will make 
time and time again with functions.

Remember that whenever you’re creating a 
function you need to call the function if you 
want anything to happen!



My First Function
Example 23:

This example shows the most basic creation of 
a function and also calling that function.



Arguments
So as we saw in the last example, we use 
functions when we want to do something more 
than once, but don't want to write out the code 
a bunch of times.

But what if we wanted to do something more 
than once, but slightly differently each time? Or 
perform chunk of code but on a different string 
or different number each time we do it?



Arguments
This is what we use arguments for.

When we create our functions we can specify 
certain arguments it wants to receive and then 
when we call the function we can use any 
values we wish for these arguments.

This means that arguments are values(or 
variables) we pass to a function in order to 
change what that function does.



Arguments
Arguments are sometimes called parameters in 
programming, which I mention just in case it’s 
an easier english word to associate with them.

The important thing to take away from this is 
that arguments or parameters change what 
happens in a function by allowing your function 
code to depend on their values.



Argument Example
Example 24:

This example goes through creation and use of 
another function, but this time the function 
takes arguments.



Returning a Value

Sometimes when we use functions we won't 
want the function doing everything, such as 
printing things out. 

In these cases, and many more we’ll come 
across, we will instead want our functions to 
return certain values.



Returning a Value
This is something that comes in really helpful, 
for examples, if we want our function to do a 
certain calculation or perform a certain task and 
then get some sort of result from the function. 

This is something functions are capable of by 
returning a value to us when they are 
completed.



Returning a Value

So in our previous example when we used our 
addSeven function all we were doing was 
printing out the value to the console.

It may be better to return that value so that we 
can use it in other places in our app.



Return Example
Example 25:

This example shows use of returning a single 
value from a function.



Functions
Once we cover some of the content in Topic 3, 
such as conditional statements, we'll be able to 
see how we can do some more interesting 
things with functions.

Until then it's hard to demonstrate exactly how 
we would use them for games but we will see in 
the future how they are a fundamental building 
block of game development.



Multiple Return Values
Something which Lua supports, which most 
other languages do not, is returning multiple 
values from a single function.

This can be useful for many different things and 
we will see examples of this being used in the 
Corona SDK as well when we move onto it.



Multiple Return Example
Example 26:

This example covers returning more than one 
value from a single function.



Multiple Assignment
In the previous example, in order to store the 
two or more values which were returned by a 
function, we had to use multiple assignment.

By separating two variable names with a 
comma then doing the same for the values we 
want to assign, we can use multiple assignment 
shorten our code.



Multiple Assignment
For example:
a = 10
b = 20

Can be written as:
a, b = 10, 20



Multiple Assignment
Example 27:

This example shows the use of multiple 
assignment.



Multiple Assignment
Now on its own multiple assignment isn't hugely 
useful or exciting except for allowing us to write 
slightly shorter code.(yey!)

But it does allow us to do one thing which is 
extremely useful and powerful, swap values in 
variables. In other programming languages you 
need a third temporary variable in order to 
swap two values, but in Lua by using multiple 
assignment you don't need one.



Swapping Values
As simple as this line of code seems to be in 
Lua, it's something which is not half as easy to 
accomplish in other languages:

a, b = b, a

This will swap the values of a and b.



Swapping Values Example
Example 28:

This example shows how to swap the values in 
two variables.



End of Topic 2


