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class IntCell

public class IntCell {

private int cont;
private IntCell next;

public IntCell(int cont, IntCell next) {
this.cont = cont;
this.next = next;

}

public int cont() {
return cont;

}
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class IntCell

public IntCell next() {
return next;

}

public void setNext(IntCell next) {
this.next = next;

}

public void printList() {
System.out.print("List: ");

for (IntCell y = this; y != null; y = y.next())
System.out.print(y.cont() + " ");

System.out.println();
}

}

IntCell
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public class Test {

public static void main(String[] args) {
IntCell x = null;
IntCell y = new IntCell(5,x);
y.printList();
IntCell z = new IntCell(3,y);
z.printList();
z.setNext(new IntCell(2,y));
z.printList();
y.printList();

}
}1   Java 8
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Cell <T>

public class Cell <T> {
private T cont;
private Cell <T> next;

public Cell (T cont, Cell <T> next) {
this.cont = cont;
this.next = next;

}

1   Java 12

Cell <T>

public T cont() {
return cont;

}

public Cell <T> next() {
return next;

}

public void setNext(Cell <T> next) {
this.next = next;

}
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Cell <T>

public void printList() {
System.out.print("List: ");
for (Cell <T> y = this; y != null; y = y.next())

System.out.print(y.cont() + " ");
System.out.println();

}
}
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(wrapper type)
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(wrappers)
':

 - float Float  ,- double 
Double '

  :int Integer  ,- char 
 -  Character

)immutable(

)
 ,(
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Boxing and Unboxing
)boxing (":

char pc = 'c';
Character rc = new Character(pc);

)unboxing ("  
xxxValue :

Float rf = new Float(3.0);
float pf = rf.floatValue();

'1.5  :

Integer i = 0;// autoboxing
int n = i;  // autounboxing
if(n==i) // true 

i++; // i==1
System.out.println(i+n); // 1
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Cell <T>  ,  
IntCell :

public class TestGen {

public static void main(String[] args) {
Cell <Integer> x = null;
Cell <Integer> y = new Cell<Integer>(5,x);
y.printList();
Cell<Integer> z = new Cell <Integer>(3,y);
z.printList();
z.setNext(new Cell <Integer>(2,y));
z.printList();
y.printList();

}
}
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) , , (
Cell <Cell <Integer>>

?

:
Cell <Cell <Integer> > q =

new Cell <Cell <Integer>> 
(new Cell<Integer> (8,null), null);
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Cell<T> ?

Cell<T> ?

Scheme  .Java   

Cell –
) (!    

MyList<T>  
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- MyList<T>

public class MyList <T> {

private Cell <T> head;

public MyList (Cell <T> head) {
this.head = head;

}

public Cell<T> getHead() {
return head;

}

public void printList() {
System.out.print("List: ");
for (Cell <T> y = head; y != null; y = y.next())
System.out.print(y.cont() + " ");

System.out.println();
}

}

MyList List  

java.util.List   
Java
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 MyList   

Cell  

Cell <Integer> x = null;
Cell <Integer> y = new Cell<Integer>(5,x);
Cell <Integer> z = new Cell<Integer>(3,y);

MyList<Integer> l = new MyList<Integer>(z);
l.printList();

 
 ,MyList   

-
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MyList <T> - 
public class MyList <T> {

private Cell <T> head;
private Cell <T> curr;

public MyList <T> (T ... elements) {
this.head = null;
for (int i = elements.length-1; i >= 0; i--) {

head = new Cell<T>(elements[i], head);
}
curr = head;

}

public boolean atEnd(){
return curr == null;

}

/** @pre !atEnd() */
public void advance() {

curr = curr.next();
}
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MyList <T> - 
/** @pre !atEnd() */
public T cont() {

return curr.cont();
}

/** @pre !atEnd() */
public void addNext(T elem) {

Cell<T> temp = new Cell<T>(elem, curr.next());
curr.setNext(temp);

}

public void printList() {
System.out.print("List: ");
for (Cell <T> y = head; y != null; y = y.next())

System.out.print(y.cont() + " ");
System.out.println();

}
}

  
)Cell (

)T(

toString T y.cont()1   Java 26

MyList <T>

)MyList <T>  (  
Cell<T>:

MyList <Integer> l = new MyList <Integer>(3,5);
l.printList();
l.advance();
l.addNext(4);
l.printList();
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MyList <T>

addHere(T x)–
x :

)(

addNext()   
curr .:
' :prev curr

' :  
)"next() curr(

' :  

3

head

5

curr
4

6

3

head

5

curr 4

6

4

5

4
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’/** @pre !atEnd() */

public void addHere(T elem) {
Cell<T> temp = new Cell<T>(elem, curr.next());
curr.setNext(temp);
temp.cont = curr.cont();
curr.cont = elem;

}

cont ?

 ,Cell<T>  MyList <T>   
 - MyList <T>   

 Cell<T>

Cell setCont()   
 ,   

addNext(elem);

curr.next().cont = curr.cont();
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Inner Classes

  
)Scope– (  

:

!

Room   
House

public class House {

private String address;

public class Room {

private double width;

private double height;

}

}

1   Java 32
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:
Collection - Iterator

Body - Brain
: List- Cell
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Inner Classes

Java   
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Inner Classes
public class House {

private String address;

public class Room {

// hidden reference to a House

private double width;

private double height;

public String toString(){

return  "Room inside: " + address;

}

}

}

1   Java 35

Height of House

Height of Room

Height of Room
Same as this.height

public class House {

private String address;

private double  height;

public class Room {

// hidden reference to a House

private double height;

public String toString(){

return  "Room height: " + height

+ " House height: " + House.this.height;

}

}

}

Inner Classes
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"

public class House {

private String address;

public void test() {

Room  r = new Room();

System.out.println( r );

}

public class Room {

...

}

}1   Java 38

"  

outerObject.new InnerClassName

public class Test {

public static void main(String[] args){

House  h = new House();

House.Room  r = h.new Room();

}

}

1   Java 39

Static Nested Classes
static   

static   
 

C++ "friend
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new OuterClassName.InnerClassName

public class House {

private String address;

public static class Room {

public String toString(){

return  “Room “ + address;

}

}

}

public class Test {

public static void main(String[] args){

House.Room  r = new House.Room();

...

Error: this room 
is not related to 
any house

Not related to 
any house
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)public( ,  
 ,  

public class Outer … {
private static class Inner implements SomeI 
{…}
public static SomeI getInner() { 

return new Inner (); 
}
…

SomeI i = new Outer.Inner(); //error
SomeI i = Outer.getInner(); // ok
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public class Test {

...

public void test () {

class Info {

private int x;

public Info(int x) {this.x=x;}

public String toString() {

return “** “ + x + “**” ;

}

};

Info  inf1 = new Info(0);

System.out.println(inf1);

}

}
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public class Test {

public void test (int x) {

final int y = x+3;

class Info {

public String toString(){ 

return “**” +  y + “***”; 

}

};

System.out.println( new Info());

}

}

1   Java 45

  
–

  
)GUI (

1   Java 46

) (.class  .

 Outer$Inner.class

 ,  
Outer$1.class
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MyList Cell

 ,  
Cell  ,MyList

?
 :Cell 

Cell MyList   
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Cell  MyList 
 .Cell 

MyList .
 ,  

 :  
)
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public class MyList <T> {

private class Cell {
    private T cont;
    private Cell next;

        public T cont() {
       return cont;
    }

    public Cell next() {
       return next;
    }

....
}

private Cell head;
private Cell curr;

public MyList (...) {
...

}
public boolean atEnd(){

return curr == null;
}

/** @pre !atEnd() */
public void advance() {

curr = curr.next();
}

...

}1   Java 50

Cell   , ,
private T cont;

    
Cannot make a static reference to the non-static type T

Cell  ,MyList ,
 ,MyList <T> 
T

 , ?T   ?
 ,  

 ,   
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public class MyList <T> {
private static class   

Cell<S>  {
private S cont;
private Cell <S> next;

public Cell (S cont,
Cell <S> next) {

this.cont = cont;
this.next = next;
}

public S cont() {
return cont;

}
}

private Cell <T> head;
private Cell <T> curr;
public MyList (...) {
}

public boolean atEnd(){
return curr == null;

}

/** @pre !atEnd() */
public void advance() {

curr = curr.next();
}

.... 
}

1   Java 52

:printList()

printList() 
: –"  

 ."  

: toString–  

: ) ,  ,
 ( .  

  
Cell
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Iterator Design Pattern

")  
 (Iterator

Iterator    
 , ,  

)C++, Java, C#  (
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)(
char[] letters = {'a','b','c','d','e','f'};

void printLetters() {
System.out.print("Letters: ");

for (int i=0 ; i < letters.length ; i++) {
System.out.print(letters[i] + " ");

}

System.out.println();
}

 :   
)

(
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public class MyList<T> {
...

public void printList() {
System.out.print("Letters : ");

for (Cell<T> y = head; y != null ; y = y.getNext()) {
System.out.print(y.getCont() + " ");

}

System.out.println();
}

}

a b c d e f

 :

  
)

(  
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2 
:

  

MyList 
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 )interface (  
  

  

Java Iterator 4  
:

)hasNext()(
)next()(

)next()(
)remove() (–
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 , !next()   
pop()   

  

)c++ Eiffel:(

remove()   )  
  (
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collection :
for (Iterator iter = collection.iterator(); 

iter.hasNext( ); ) {
System.out.println(iter.next()); 

}

)  
Iterator (

MyList    
 ,

Iterator :
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MyListIterator 

class MyListIterator<S> implements Iterator<S> {
public MyListIterator(Cell<S> cell) {

this.curr = cell;
}

public boolean hasNext() { 
return curr != null;

}

public S next() {
S result = curr.getCont();
curr = curr.getNext();
return result;

} 

public void remove() {} // must be implemented

private Cell<S> curr;
}
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MyList<T> 

public class MyList<T> implements Iterable<T> {
//...
public Iterator<T> iterator() {

return new MyListIterator<T>(head);
}

}
iterator()   

Iterable<T> 

MyList - MyListIterator  .  
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printSquares

public void printSquares( MyList<Integer> list ) {

for (Iterator<Integer> iter = list.iterator(); 
iter.hasNext();) {
int i = iter.next();
System.out.println(i*i);

}
}

MyList<Integer>   
Iterable<Integer>, 

Autounboxing

What is the output for:
System.out.println(iter.next()*iter.next());

)(

Iterable<Integer> ds

ds
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for/in (foreach)
for     

 ,Java 5.0 )for/in(
:

public void printSquares(MyList<Integer> list) {
for (int i : list)

System.out.println(i*i);
}

  :
"i int list"...

list Iterable   
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for/in (foreach)

Iterable:

int[] arr = {6,5,4,3,2,1};
for (int i : arr) {
System.out.println(i*i);

}
for/in   


