Computer Science 120

Introduction to Programming
SIENAcollege  siena College

Computer Science Sprlng 2011

Topic Notes: The ArrayLi st

Java’s array constructs provide a powerful mechanism féo nsanage much larger collections of
data than we could if each item needed to have its own unigoena

But we have also seen how arrays can be quite inconvenienetoNisen we do not know ahead
of time how many items we will need to store in our array, wedhekeep track not only of the
size of the array (though that’s easy using the arralysngt h), but also the number of array slots
that are actually in use. If the array becomes full, we mayrieeeconstruct our array and copy
over the contents to the new array. We also saw that addingrenmving from the middle of an
array takes some care to do correctly.

However, these are very common operations on collectiomataf like those we would store in
an array. Those of you who will go on to take data structurdsl@arn about a variety of ways
that collections of data can be stored that vary in compteflxibility, and efficiency. We will
consider just one of those structures here:AheaylLi st .

ArraylLi st is a class that implements ahstract data type provided by the standard Java utility
library. It has very similar capabilities to an array, busremewhat higher-level methods and
functionality.

Let's see how to use them through an example. If we replacartiag in our program that could
draw any number odRoadSegnent objects on our canvas, and drag them around.

See Example: DragAllRoadsArrayList

This program has the same functionality, but some of the ¢exitp of dealing with arrays has
been removed — those details are taken care of bjthayLi st implementation.

e A named constant (the initial array size), the array detitamaand the declaration of the
variable that tracked the number of elements in the arrag ladivbeen replaced by one
instance variable:

private Arrayli st <RoadSegnent > segnents;

The syntax is similar to what we have seen, but we do needlttheeAr r ayLi st what
kind of values it will hold: in this casdroadSegnent s.

¢ Inthebegi n method, we replace the construction of the array and thializdtion of the
number of elements variable with:

segnents = new Arrayli st <RoadSegnent >();
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Note that we do not need to tell the r ayLi st how big to be — it will choose an initial
size and will grow as needed if we add more elements than iteat s

e Thef or loop inonMbusePr ess now needs to query th&r r ayLi st for the number of
elements it contains, which is available throughslhe e method.

for (int segnmentNum = 0; segnment Num < segnents.size(); segnment Num++

e The actual array references where we look up values in thg are replaced by a call to the
Arrayli st’s get method:

I f (segnments. get(segnent Num . contains(point)) {
sel ect edSegnent = segnents. get (segnment Num ;

e And the array assignment and update of the number of elerasntgplaced by a call to the
ArraylLi st ’s add method:

segnent s. add( new RoadSegnent ( poi nt, canvas));

The big win here (for us as programmers) is the fact that atef‘check capacity” code —
where we check to make sure the array is large enough thete ¢hedarger array, and copy
over all of the array’s contents — goes away completely! Tinattionality is all provided by
theAr rayLi st implementation!

Other methods

The example above demonstrated just a few of the capabitifitheAr r ayLi st class: construc-
tion,add, get , andsi ze.

The full documentation for thér r ayLi st can be found aht t p: / / downl oad. or acl e.
com j avase/ 1. 5.0/ docs/ api/java/util/ArrayList. htm

We’'ll look at just a couple of additional methods, some ofethivill come up in later examples.

e cl ear —remove all elements from the list.

cont ai ns — determine if a given object is in the list

i ndexOF — search for first occurrence of a given object in the list atdrn its index

r enove — remove object either by index or value

set —replace the contents at an index with a new element



