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What are lists?

I A list is an abstract data structure that implements an ordered
collection of values, where the same value may occur more than
once — wikipedia

I Array list, e.g. int A[100]; or ArrayList<E> and Vector<E> from
Java Collections framework, which implements expandable array

I Linked list

I Doubly linked list (e.g. LinkedList<E> in Java Collections)



Basic operations

I Common operations for both Array and Linked lists
I add(E o), add(int index, E o)
I clear
I get(int index)
I indexOf(Object o)
I remove(int index)
I isEmpty()
I size()
I listIterator(int index)

I Special operations for linked list
I addLast(E o), addFirst(E o)
I removeFirst(), removeLast()
I poll(), peek(), offer(E o)



Geometry representation

Wavefront OBJ file format
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I To draw the geometry (e.g., in OpenGL), we need to:
I get each triangle
I get each triangle, get the coordinates of all three vertices

I What data structures should we use to
I store vertices
I store triangles
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Major differences

Array list Linked list
add(E o)

add(int index, E o)
clear

get(int index)
indexOf(Object o)
remove(int index)

removeLast()
isEmpty()

ListIterator.remove()

I be very careful about which list to use



Iterators

I Iterators are pointers to the object in the list

I Java Collection creates/provides an iterator

I operators
I Use next()/previous() to move
I next()/previous() returns element ”moved over”
I remove() removes element that was returned from last

next()/previous()
I Illegal to remove w/o first calling next()/previous()
I add(x) before whatever next() would return
I set(E o)



Iterators are In Between Elements

List Iterators have slightly complex semantics: between list elements

Next/Previous

LL l = new LL([A, B, C, D])

itr = l.iterator()

[ A B C D ]

^

itr.next() [ A B C D ]

A ^

itr.next() [ A B C D ]

B ^

itr.previous() [ A B C D ]

B ^

itr.previous() [ A B C D ]

A ^

itr.previous()

--> NoSuchElementException

[ A B C D ]

^

Add/Remove

LL l = new LL([A, B, C, D])

itr = l.iterator()

[ A B C D]

^

itr.add(X) [ X A B C D ]

^

itr.next() [ X A B C D ]

A ^

itr.next() [ X A B C D ]

B ^

itr.remove() [ X A C D ]

^

itr.remove() [ X A C D ]

--> ERROR ^

itr.previous() [ X A C D ]

A ^

itr.add(Y) [ X Y A C D ]

^



Exercise: Remove even elements from an integer list. Think about how
you would use array list or linked list in these implementations.
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