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Generic DLL in Java: Inserting to the Front/End .

prev

@Test

public void test_String_DLL_Insert_Front_End() {
DoublylLinkedList<String> list = new DoublylLinkedList<>();

\/ list.addFirst("Mark");

list.addFirst("Alan™);

void addFirst(E e) sy
addBetween (e, header, header.getNext ())

}

void addLast (E e) {
addBetween (e, traile

.getPrev(), trailer)

assertTrue(list.getSize() == 2);
assertEquals("Alan", list.getFirst().getElement());
assertEquals("Mark", list.getFirst().getNext().getElement());

}

DLL<String>
list = new DoublyLinkedList<(); _ size % X2
list.addLast("Mark"); EW P — header]
list.addLast("Alan"); Wé trail —
gac dsy railer

assertTrue(list.getSize() == 2);
assertEquals("Alan", list.getlLast().getElement());
assertEquals("Mark", lipsa.getLast().getPr‘ev().getElement())
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Node<String>

Generic DLL in Java: Inserting to the Middle e
0
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@Test

public void test_String_DLL_addAt() {
DoublylLinkedList<String> list = new DoublylLinkedList<>();
list.addAt{(@,)-"Alan™);

list.addAt(1, "Tom™); ’Gacge:

list.addAt(1, "Mark™"); & ,ﬁﬂ{ﬁ—
assertTrue(list.getSize() == 3);
assertEquals("Alan", list.getFirst().getElement());

assertEquals("Mark", list.getFirst().getNext().getElement());
assertEquals("Tom", list.getFirst().getNext().getNext().getElement());

if (i < 0 || 1 > size) {
throw new IllegalArgumentException
else { . ) |
Node<E> pred =)getNodeAt(i — 1);
S—
Node<E> succ # pred.getNext() ;

addBetween (¢, pred, succ);

}
}

Notes. DLL<String>

+ getNodeAt(-1) returns the header size 0_|
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Generic DLL in Java: Removing_a Node

void remove (Node<E> néde) {

+9INode<E> pred‘'= node.getPrev();

A Node<E> succ = node.getNext () ;
pred.setNext (succ) ;
succ.setPrev(pred

) ;
@ uede. setNext (null) ;
)
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Generic DLL in Java: Removing_from the Front/End

@Test
public void test_String_DLL_Remove_Front_End() {
DoublyLinkedList<String> list = new DoublylLinkedList<>Q);
list.addFirst("Mark™);
list.addFirst("Alan"); void removeFirst() { v

list.removeFirst(Q); if (size == 0) { throw pew IllegalArgumentException("Empty"); 1}

list.removeFirstQ); .
2 else remove (header.getNext
assertTrue(list.getSize() == 0); y { f ( Q)i

list = new DoublylLinkedlList<>();
list.addFirst("Mark");
list.addFirst("Alan");
list.removelast();
list.removelLast(Q);
assertTrue(list.getSize() == 0);

void removeLast () {
if (size == 0) { throw new IllegalArgumentException("Empty"); }
else { renfve (trailer.getPrev()); }
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@Test

assertTrue(list.getSize() ==
list.removeAt(0);
assertTrue(list.getSize() ==

public void test_String_DLL_removeAt() {

DoublyLinkedList<String> list = new DoublylLinkedList<>();
list.addFirst("Mark™);
list.addFirst("Alan");
list.addFirst("Tom");
assertTrue(list.getSize() ==

3);

13

removeAt
if (i < 0

{

i >= size) {

throw new IllegalArgumé¢ntExce
else {

Node<E> node =
remove (node) ;
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Lecture 2
Part K

Doubly-Linked Lists -
Comparing Arrays, SLL, and DLL



DATA STRUCTURE

OPERATION

size

first/last element

element at index i

remove last element

add/remove first element, add last element

given reference to (i — 1) element
not given

mark
(Node

“Alan” element

add/remove i element

list alan
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Lecture
Implementing ADT in Java

Interfaces



Representations of 2-D Points: Cartesian vs. Polar
Leel: Towanl, suzh Leturmr
Cartesian System Polar System #o agm {m/tlelsy
W&M
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r * sin(phi)



Recall: sin30° = § and cos30° = - /3

. =
Example: Cartesian vs. Polar 2,
s 2

\'/ 2 - sin30° <{(a| =

7 sl

I 2a - c0s30° = @
We consider the same point represented differently as:
e r=2a,y=30° [ polar system ]

e x=2a-c0s30° =a-\/3, y=2a-sin30° = a [ cartesian system ]



Taolee wed 64 & Smtchp
Interface vs. Implementations
* Math. sgrt(3

double A = 5;

double.X = A

double’ Y A; ;‘mm Md W‘%t

pnew CartisianPoint (X Y), /PT olymorphlsm */
getx () + ", " +(0) gegY() +."");

o) new PolarPoint (2 * A, Math.toRadians @

print("d(" +

implements Point {

st

double y) {

private double x;
private double y;
public CartesianPoint gdouble’x,
this.x X; ' 4

this.y Vi
getX () { return x; }
getY()j{ return y; }

}
public double
public double

}

ot = -Zn/lt(

x 12 3ef'l()x

CartesianPoint

public class Pol!rPoint 'Eelements Point {
pr:.va € double vh1
publlc PolarP01nt(doub1e 5y

his.r = r;
thls phi = phi;
pub11c doub eﬁgetX()
public doublel getY()

_x

Valrd
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PolarPoint

I (¥ Point p r /D |
y S phi | 397
(a' \/gv a)
L
2(/1 - 2a - sin30° = [a]

2a - c0s30° =

\ implements
v

d]uble

{ return Math.cos(phi)
{ return Math.sin(phi)




