APCS Lecture : Lists, Iterators, Sets, Maps

(look at Sudoku program, which uses sets!)

Interface really has two meanings. It is the set of operations on an object. To find the String interface,  we look at p 966 to see how the user of Strings can use that class in a program.

Interface is also a structure in Java. An interface is a variant of a class (p680-681). It is declared  much like a class, except the term interface is used instead of class:

public interface Comparable

An interface can contain any number of abstract methods and constants. (What is an abstract method?). An interface contains only abstract methods. Because of this, Java allows you to omit the word abstract for your interface methods (it assumes they are abstract). Any method that implements an interface must provide the code for these abstract methods.

The Comparable interface has one method: compareTo. This is defined in any class that implements Comparable (like String or Integer).

public class Name implements Comparable

the class Name now inherits all the method declarations, and need only write the code in the bodies of those methods.

List is an interface. It is declared much like a class, except 

A List is an interface that allows for a list of Objects to be manipulated and accessed by set methods. See page 862-863 for more details on the methods (in the package java.util):

add

size

get

set

iterator

listIterator

The first four are clear in what they do (details on p 863). How would we write code to print all the names in a list, if the Objects are Strings? Do so:

List nameList= … list of Strings created here

// String class implements List, so it has the code for those methods

//write code here to print alkl Strings in the List

Do we know whether the storage is as an array or linked list?

Does it matter as we write code?

Does it matter in the efficiency of code?

By changing a constructor, we can switch from a linked list to an array implementation!

// we have been sent List list as an argument

Iterator iter =

Another way to access elements in a List (besides Get) is through an Iterator. Many classes return an Iterator object, and so using this allows more reusable code. Iterators classes can use the following methods:

hasNext

next


// note: think of iterator positions as being between nodes

remove


(see p 865)

Think of an Iterator as a pointer to a spot in a list (between nodes). When the Iterator object is created, the pointer is set previous to the first element, and advanced at each "next" call. "Has next" tells whether there is a "next" element. With "remove", it removes the element just returned through "next". Thus, you cannot call "remove" twice in a row, without a "next" in between.

Iterator is not a class, but is an interface (like a class, but all it's methods are abstract – available but not specified)

See the code on page 867 to see how a List and Iterator is used. Illustrate with a diagram, if your list is:  Tom, Dick, Harry, Anne, Theresa, Jan

The ListIterator (an interface) inherits from Iterator, with two additional methods:

add

set

(see p 870)

Like the Iterator interface, you may have multiple Iterators operating on the same list at the same time (like many readers sharing a book, all with different bookmarks, and the ability to add or remove pages of the book).

Page 871 shows a program which uses two ListIterators: numbers are added to a list, and each time, a number is added, all numbers are printed. Why are 2 ListIterators helpful in doing this?

Note the use of the LinkedList class which implements a List and has the methods:

addFirst

addLast

getFirst

getLast

removeFirst

removeLast

(details are on page 878-880)

The ArrayList class also implements List. See p874-875 for the additional methods. See the program on p875 which uses an ArrayList.

A set is a group of items where there are no repeat elements. In Java, a set is a group of Object references where none are equal (by the equals method used with Objects). Sets are most useful for Objects that hold a single item (which are clearly equal or not). 

See page 882 in your text, for the specs for the set methods:

add

contains

remove

iterator (creates an Iterator object, which allows easy traversal of the set)

Note: sets must always be sets of Object. See how it works:

// The "TestSets" class.

import java.awt.*;

import hsa.Console;

import java.util.*;

public class TestSets

{

    public static void main (String[] args)

    {

        Object data1,data2,data3;

        data1="a"; // the right value must be an object 

        data2="b"; //use Wrapper classes if it is not

        data3="c";

        Set mySet;

        mySet=new HashSet();

        mySet.add(data1);

        mySet.add(data2);

        if (mySet.contains("a")) //String is automatically cast as an Object

            System.out.println("set contains -a-");

        else System.out.println ("set does not contain -a-");

        if (mySet.contains(data3))

            System.out.println ("set contains -c-");

        else System.out.println ("set does not contain -c-");

            } // main method

} // TestSets class

There are two Set implementations used in APCS: the HashSet and TreeSet classes. When you instantiate a Set object, use one of these. HashSet does not assign an order but has fast access. TreeSet does assign an order, but have O( NlogN) access, not O(1).

One good application would be to have a set of valid options for a menu. Write a method that would prompt the user for an option, until they enter a valid option. The method is sent a set of valid options, and returns the user selected option.

code:

 a map is a data structure that stores pairs of values. Each item has a key (holds a single value) and an associated value (all data associated with the key). Map is an interface with the following methods:

put

get

containsKey

size

keySet

(details: see page 888)

You will implement these with either  HashMap or a TreeMap

To print out all the info in a map:

1.
obtain the set of keys using the keySet method

2.
obtain an Iterator object using the set's iterator method

3.
iterate thru the set of keys, calling the get method

For code, see page 889

Trace the LastNameLookup code on page 890-891

Note: there is no remove command in a map. But you can remove a key from a map. How???  (hint: think Set)

Working in pairs (one group of 3): read pages 894-908. 

Write code to read data from a text file(or files) and store it in a Librarian object

Write code to write all info from a librarian object into a text file.

Add as many options as possible from page 909-910 (#11-17)

