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class Outer{

class Inner{

-

public class Parcel{

}

class Contents{
private inti=11;
public int value() {return i;}

class Destination{
private String label;
Destination(String r) {label = r;}
String readLabel() { return label;}

)
public Destination to(String s){
return new Destination(s);

public Contents contents(){
return new Contents();

}

public void ship(String dest){
Contents ¢ = new Contents();
Destination d = new Destination(dest);
System.out.printin(d.readLabel());

}

public static void main(String [Jargs){
Parcel p = new Parcel();
Parcel.Destination d = p.to(“Tasmania”);
Parcel.Contents ¢ = p.contents();

}
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public class Parcel{

}

class Contents{
private inti = 11;
public int value() {return i;}

class Destination{
private String label;
Destination(String r) {label = r;}
String readLabel() { return label;}
}

public Destination to(String s){
return new Destination(s);

public Contents contents(){
return new Contents();

}

public static void main(String [Jargs){
Parcel p = new Parcel();
Parcel.Destination d = p.new Destination(“T”);
Parcel.Contents ¢ = p.new Contents();

}
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public class Parcel{ public class Parcel{
_ class PContents implements Contents{
public Contents contents(){ private inti = 11;
return new Contents() { . public int value() {return i;}
// anonymous inner class definition }
private inti=11;
public int value() {return i;} public Contents contents()
}: return new PContents() ;
) @ )
public static void main(String [Jargs){ public static void main(String [Jargs){
Parcel p = new Parcel(); Parcel p = new Parcel();

Contents ¢ = p.contents(); Contents ¢ = p.contents();

} }
} }
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interface A { }
interface B { }
class X implements A, B {}

class Y implements A{
B makeB() {
return new B(){};

}
}

public class Test{

static void takeA(A a) {}

static void takeB(B b) {}

public static void main(String [Jargs){
X x = new X();
Yy=newY();
takeA(x); takeB(x);
takeA(y); takeB(b.makeB());

oL N FSS R SR 22 48 7K

class A {}

abstract class B { }

// class X implements A, B {}
/' won’t compile

class Y extends A{
B makeB() {
return new B(){};
}

}

public class Test{
static void takeA(A a) {}
static void takeB(B b) {}
public static void main(String []args){
Yy =new Y();
takeA(y); takeB(b.makeB());
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« AT
« Collection
— List, Set, Queue
« Map
« Collection and lterator
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Inta =0;
Intb =0;
int z = 0;

MyType m_a = new MyType();
MyType m b =new My Type();

MyType m_c = new MyType();
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int[ ] a=new int[]{1,2,3};
MyType [ ] b = new My Type[3];

MyType [ ] ¢ = new MyType[3] {
new MyType(),
new MyType )
new MyType() };
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« List, Set, Queue
« Map

- AT java.util H
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List: —3F FFHIX %
(HUH , 5EFR)

import java.util.”;

ArraylList a = new ArrayList();
LinkedList b = new LinkedList();

//lmplement List interface

Cta = b List 1% H



Set: £E5 (BKEHEEILR)

import java.util.”;

HashSet a = new HashSet();
TreeSet b = new TreeSet();

//limplement Set interface

Setc = a;
Setc-a; Set f2 [
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Queue: B\ import java.util.”;
- enqueue ( iﬁM ) LinkedList a = new LinkedList();
dequeue ( HBA) PriorityQueue b = new PriorityQueue();
%Jﬁflﬁ LL //Implement Queue interface
- N ARSI SlEUS @ s &t Queue % 1

Queue d = b;
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Map:
- Key-value X
- Key NEH
-value TJPLEE
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import java.util.”;

//[lmplement Map interface

HashMap a = new HashMap();

Map £z
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class Apple {
private static long counter;
private final long id = counter++;
public long id() { return id; }

class Orange { }

public class ApplesAndOrangesWithoutGenerics {
public static void main(String[] args) {
ArrayList apples = new ArrayList();
for(inti=0;1 < 3; I++)
apples.add(new Apple());

// Not prevented from adding an Orange to apples:
apples.add(new Orange());
for(int i = 0; I < apples.size(); i++)
((Apple)apples.get(i)).id(); |
// Orange is detected only at run time
}
}
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class Apple {
private static long counter;
private final long id = counter++;
public long id() { return id; }

class Orange { }

public class ApplesAndOrangesWithGenerics {
public static void main(String[] args) {
ArrayList<Apple> apples = new ArrayList<Apple>();
for(inti=0;1 < 3; I++)
apples.add(new Apple());

// Compile error!

// apples.add(new Orange());

for(int 1 = 0; 1 < apples.size(); I++)
apples.get(i).id();

for(Apple c: apples)

} System.out.printin(c.id());

}
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class GrannySmith extends Apple {}
class Gala extends Apple {}

class Fuji extends Apple {}

class Braeburn extends Apple {}

public class GenericsAndUpcasting {
public static void main(String[] args) {
ArrayList<Apple> apples = new ArrayList<Apple>();

apples.add(new GrannySmith());
apples.add(new Gala());
apples add(new Fuiji());
pples.add(new Braeburn());
for(AppIe C : apples)
System.out.printin(c);
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— Autoboxing and unboxing

import java.util.”;

// compile error
// ArrayList<int> a = new ArrayList<int>();
ArraylList<Integer> a = new ArrayList<Integer>();
For (inti =0;i<10; ++i)

a.add(i); //autoboxing
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- Map £
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- key 2R | value )27
- {Z 1 key EHRXT N Y value
« RN dictionary, associative array
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import java.util.”;

//List is an interface
List<Apple> a = new ArrayList<Apple>();
List<Apple> b = new LinkedList<Apple>();

//CoIIectipn IS an interface _
Collection<Apple> ¢ = new ArrayList<Apple>();
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import java.util.”;

ArrayList<String> a = new ArrayList<String>();
a.add(“rat”);

a.add(“cat”);

a.add(“dog”);

a.add(“dog”);

System.out.printin(a);



public class PrintContainers{
static Collection fill(Collection<String> c){

c.add(“rat”);
c.add(“cat”);
c.add(“dog”);
! c.add(“dog”);
static Map fill(Map<String, String> m){
m.put(“rat”, “Fuzzy”);
m.put(“cat”, “Rags”);
m.put(’ dog” “Bosco”);

m.put(“dog”, “Spot”);

public static void main(String [] args){

rat, cat, dog, dog] //ArrayList

rat, cat, dog, dog] //LinkedList

cat, dog, rat] // HashSet

cat, dog, rat] / TreeSet

rat, cat, dog] // LinkedHashSet

{cat Fuzzy dog=Spot, rat=Fuzzy} //HashMap
{cat=Fuzzy, dog=Spot, rat=Fuzzy} //TreeMap
{rat=Fuzzy, cat=Fuzzy, dog=Spot}
//LinkedHashMap

List:
- ArrayList SEE A AH
- LinkedList ¥ N%BEZR

Set/Map
- Hash: Sz¥l 4 hash %, #riffih
- Tree: SEELCNES WM, F205 7
- LinkedHash: 2z &4 A 7 HE7 )

System.out.printin(fill(new ArrayList<String>()));

System.out.printin(fill(new L|nkedL|st<Str|ng> ));

System.out.printin(fill(new TreeSet<String>(

(fill( (
System.out.printin(fill(new HashSet<String>())

(fill( ));
System.out.printin(fill(new LinkedHashSet<String>()));

(fill(

(fill(

(fill(

);
System.out.printin(fill(new HashMap<String, String>()
System.out.printin(fill(new TreeMap<String, String>())

)
);
i

);
);
r

System.out.printin(fill(new LinkedHashMap<String, String>()));
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« Collection: List, Set, Queue
« Map

- KA A3

« ArrayList<T> a = new ArrayList<T>();
— Upcasting and Autoboxing



List

o PHARSSAYY List
— ArrayList
o Ty REEAH”
o WEHTRENLYTM, AN EREE
— LinkedList
o XN [HEESR
o A TMFUTIN, FlAMERER
o SZIL T Queue



ArrayList

LinkedList




List

e List =
- add(): wHIITER
- remove(): METER
- get(): RIEIZE I MIERICR
- size(): RFITTEH =
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o P R EN
— ArrayList
ArrayList<E>();

ArrayList<E>(int initialCapacity);
ArrayList<E>(Collection<E> c);

- LinkedList

LinkedList<E>();
LinkedList<E>(Collection<E> c);



» ArrayList
import java.util.;

ArrayList<String> a = new ArrayList<String>();

// &\ add(Object o)
a.add(“rat”); a.add(“cat”); a.add(“dog”); a.add(“dog”);

// #51] contains (Object o)
System.out.printin(a.contains(“cat”));

/| #HI% remove(Object o) (# AN{E List #, 1R[] false, 753k [H] true)
a.remove(“dog”); a.remove(“dag”);

/I Vil i NIt % | get(int)
a.get(0);

/| SR H R : size()

a.size();

I/l F5 indexOf
a.indexOf(“cat”);



import java.util.”;

ArrayList<String> a = new ArrayList<String>();

// #% A\ add(Object o)
a.add(“rat”); a.add(“cat”); a.add(“dog”); a.add(“dog”);

/| ¥3 sublList(int fromIndex, int tolndex)
List<String> sub = a.subList(2, 3);

/| 5N isEmpty()
System.out.printin(a.isEmpty());

/IR [RlIEAES  iterator()
lterator it = a.iterator();

// & [A] List 5X#%  listlterator()
Listlterator lit = a.listlterator();

/| ¥ N
String [] aarray = a.toArray();
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e Iterator (1EfC5%)
- BEFEEY N /7 Collection FHILE

ArrayList<String> a = new ArrayList<String>(); © BRI o
« KA T Collection £z [

a.get(i); o« HARPEA 2 Collection £z 1111
RICIEAL F eR 2 visit
LinkedList<String> b = new LinkedList<String>();
b.get(i); o fRURFTY iterator, FL5TTIE
« next()

Static void visit(List<String> Is) { - hasNext()

Is.get(i); - remove()

« Collection %M
] e iterator()

o iR [A]3% List FJIEQAR
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o iterator()

ArrayList<String> a = new ArrayList<String>();
a.add(“rat”);a.add(“cat”);a.add(“dog”);a.add(“dog”);
Iterator<String> it = a.iterator();
while(it.hasNext()){

String s = it.next();

System.out.printin(s);

}

// identical to
for(String i: a)
System.out.printin(i);
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: Import java.util.”
o Iterator public class lteration {
public static void display(lterator<String> it){
while(it.hasNext()){
String s = it.next();
System.out.printIn(s);

}

public static void main(String[]args){
ArrayList<String> a = new ArrayList<String>();
a.add(“rat”);a.add(“cat”);a.add(“dog”);a.add(“dog”);

LinkedList<String> b = new LinkedList<String>(a);
HashSet<String> ¢ = new HashSet<String>(a);
TreeSet<String> d = new TreeSet<String>(a);
display(a.iterator());
display(b.iterator());
( ();
( ()

display(c.iterator
display(d.iterator

)

J
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o Listlterator
- List £z 2t
- J° & 1 lterator
- X[ 3

« hasNext(), hasPrevious()
« next(), previous()
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e LinkedList
— SZIR List B0

- 523 Queue £ M
« add(), remove(), element()
o offer(), poll(), peek()

- et E 2 HIUTVA
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import java.util.”;

LinkedList<String> a = new LinkedList<String>();
a.add(“rat”); a.add(“cat”); a.add(“dog”); a.add(“dog”);

/] REER E L E  getFirst(), element(), #5538 2 M H 7 H
a.getFirst(); a.element();

/I RBIEERE TR peek(), HFBEERZ WX [E null
a.peek();

/] IR EIEER R removeFirst(), remove(), & 5E3E Nz M 75
String s = a.remove();

/1 MERIH R EIBER Btz poll, & HER 2 R[] null
String s = a.poll();
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import java.util.”;

LinkedList<String> a = new LinkedList<String>();
a.add(“rat”); a.add(“cat”); a.add(“dog”); a.add(“dog”);

/] FEFER LN INX % addFirst()
a.addFirst(“tiger”);

/| TEBEREINA % add(), addLast(), offer()
a.add(“cow”); a.addLast(“cow”);
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Stack

- Ja#EseH (Last In First Out, LIFO)
- push: K— X RN

- pop: MAKF
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List
LinkedList<ltem> s = new LinkedList<ltem>();
s.push(item1);
s.push(item2);
s.push(item3);
S.pop();
s.push(item4);
s.push(itemb);
S. p0p()
s.pop();
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import java.util.LinkedList;

public class Stack<T> {
private LinkedList<T> storage = new LinkedList<T>();
public void push(T v) { storage.addFirst(v); }
public T peek() { return storage.getFirst(); }
public T pop() { return storage.removeFirst(); }
public boolean empty() { return storage.isEmpty(); }
public String toString() { return storage.toString(); }

public class StackTest {
public static void main(String[] args) {
Stack<String> stack = new Stack<String>();
for(String s : "My dog has fleas".split(" "))
stack.push(s);
while(!stack.empty())
System.out.print(stack.pop() + " ");

}
}



« ArrayList
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capacity=N : : : :J:ﬁ 5, J&
capacity=2N - - -

ANt o e

N/2
capacity=N

N/2 free

B K B R P, RAUEHT B A — - A m] =[]



o LinkedList
- XA R
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~ List 211
« add(), remove(), get(), size(), indexOf()
— ArrayList
o AR AN
- LinkedList
o BFER
« SZHL Queue B
- &R Iterator
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Set

. Set %
- RBPARBIMETR LR
- %A% Collection ELO¥ &

— = Fp 3= E s
« HashSet
e TreeSet

« LinkedHashSet




Set

 Set #
- add(Obiject 0), addAll(Collection<E> c)
- remove(Object 0), removeAll(Collection<E> ¢)
- contains(Object o)
— Iterator()
- size()
— toArray()



Set

« HashSet
- RRAC MUE RN, B, HR), TR

import java.util.”

public class SetOflnteger {
public static void main(String[] args) {
Random rand = new Random(47);
Set<Integer> intset = new HashSet<Integer>();
for (inti=0;i< 10000; i++)
intset.add(rand.nextInt(30));
System.out.println(intset);



Set

o TreeSet

- FERl EERE (A, WK, &3k), A7
o LinkedHashSet

- Rl B, FRIEAIR S
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Queue

« Queue #
- BAZIFERIN - JedkscH  (Firstin, First out)
- %N
« offer(Object 0), add(Object 0): H#XF % I N BAFI E &
e poll(), remove(): #HEALTBAE IR
« peek(), element(): R [FIATBAE IS, FEAMER
- LinkedList
— PriorityQueue




import java.util.”

public class QueueTest {
public static void printQ(Queue queue) {
while(queue.peek() = null)
System.out.print(queue.remove() + " ");
System.out.printin();

public static void main(String[] args) {
Queue<lInteger> queue = new LinkedList<Integer>();
Random rand = new Random(47);
for(inti=0;1<10; I++)
queue.offer(rand.nextInt(i + 10));
printQ(queue);

Queue<Character> gc = new LinkedList<Character>();
for(char c : "Brontosaurus".toCharArray())

gc.offer(c);
printQ(qc);



Queue

o PriorityQueue
- PP BAF
o BEOCH BN, 1B HRAR Saam = T B
o BAFFR TR A] LN S 2%
o 5iE A AT H AL BN - DL oy I BA A B IS [E]



import java.util.”;
public class PriorityQueueTest {
public static void main(String[] args) {
PriorityQueue<lInteger> gi = new PriorityQueue<Integer>();
int [ ] iarray = {25, 22, 20, 18, 14,9, 3,1, 1,2, 3,9, 14, 18, 21, 23, 25};
for (int i: iarray)
gi.offer(i);

printQ(qi);

PriorityQueue<Character> qc = new PriorityQueue<Character>();
for(char c : "Brontosaurus”.toCharArray())

gc.offer(c);
printQ(qc);



Queue
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PriorityQueue<E>(int initialCapacity, Comparator<E> comparator)

- Comparator M
o E XN ITLRPIM LR R
e A5 /71E compare(E e, E e2)
- Compare & [FI1%0Y el Lk T e2
- Compare &[FIIEEY el fLdedimT e2
- Compare &[F1 02 el LT e2



public class PriorityQueueTest {
public static void main(String[] args) {
PriorityQueue<Character> qc = new PriorityQueue<Character>();
for(char c : "Brontosaurus”.toCharArray())
gc.offer(c);
printQ(qc);

PriorityQueue<Character> rgc = new PriorityQueue<Character>(10,
new Comparator<Character>(){
public int compare(Character c1, Character c2){
if (c1>c2)
return -1;
else if (c1 < c2)
return 1;
else
} return 0;

for(cha’r c : "Brontosaurus".toCharArray())
rqc.offer(c);
printQ(rqc);
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HashMap

TreeMap

LinkedHashMap




Map

« Map
- Key-value pair

N
-

-



Map

« Map #=
- X?J\%JEXT put(K key, V value)

AN N AE - get(K key)

- & HEH key: containsKey(Object key)

- = &4 18 value: containsValue(Object value)

n| g 20 B 11 Set: keySet()

A (B 25 i ] Collection: values()

Zin

& (&




import java.util.”

public class MapTest {
public static void main(String[] args) {

HashMap<String, String>m = new HashMap<String, String>()
m.put(“rat”, “Fuzzy”);
m.put(“cat”, “Rags”);
m.put(“dog”, “Bosco”);
m.put(“dog”, “Spot”);
System.out.printin(m.get(“dog”));
System.out.printin(m.containKey(“dog”));
System.out.printin(m.containValue(“dog”));
System.out.printin(m.keySet());
System.out.printin(m.values());



import java.util.”

public class MapTest {
public static void main(String[] args) {

HashMap<String, ArrayList<Integer>>m = new HaShM <>()
m.put(“rat”, new ArrayList<Integer>(Array.asList(1,2 = 3)));
m.put(“cat”, new ArrayList<Integer>(Array.asList(4,5 ))),
m.put(“dog”, new ArrayList<Integer>(Array.asL|st(7, 9)));
m.put(“dog”, new ArrayList<Integer>(Array.asList(10, 1,12)));
System.out.printin(m.get(“dog”));
System.out.printin(m.containKey(“dog”));
System.out.printin(m.keySet());
System.out.println(m.values());

HashMap<String, HashMap<String, Integer>>n = new HashMap<>();



Map

« Map
- 2 : Immutable key
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e lterable #
- it iterator(): iR [a]iE L8

» Collection ¥ J& | lterable =
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HashMap

TreeMap

LinkedHashMap
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