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)(



1   Java 6

Template Method Design Pattern

)effective, concrete(
)abstract, deferred(

  ,
    )hooks (  
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 :changeTop 
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abstract class AbstStack <T> implements IStack<T> {

public void change_top(T t) {
pop (); 
push(t);

}

abstract public void push(T t);
abstract public void pop();

}

change_top push pop 
change_top 

pop - push hooks callbacks



1   Java 8

AbstStack hooks )abstract(  ,
" "

class StackImpl<T> extends AbstStack <T> {
public void push(T t) {…}
public void pop() {…}

}
  :

distance - toString AbstPoint
)
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–
)REAL ()NUMERIC ()COMPARABLE(

class NUMERIC {
...
NUMERIC add (NUMERIC other);
NUMERIC subtract (NUMERIC other);

}

class COMPARABLE {
...
boolean lessThan (COMPARABLE other);
boolean lessThanEqual (COMPARABLE other);

}

:
class REAL extends NUMERIC ,  COMPARABLE {

...
}

 Float?
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class GoodDriver implements driver {
    boolean signalBeforeTurns() 

{return true;};
}

class BadDriver implements driver {
boolean signalBeforeTurns()
{return false;};  
}

interface driver {
…
}

Class OpportunisticDriver
extends GoodDriver, BadDriver

(not possible)
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Java 
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AbstStack

ArrayListStack LinkedListStack StackedStack

:

:
AbstStack

BoundedStack LastModifiedStack SumStack
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")SumArrayListStack (Java ?
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AbstStack

ArrayListStack LinkedListStack StackedStack

LastModified
ArrayList

Stack

Bounded
ArrayList

Stack

LastModified
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public interface IStack<T> {
public void push (T e);
public void pop ();
public T top ();

}

public class SimpleStack<T> implements IStack<T> {

private IStackImpl<T> impl;
// MyArrayList or MyLinkedList

public SimpleStack(IStackImpl<T> impl) {
this.impl = impl;

}

public void pop()      {  impl.remove();     }
public void push(T e)  {  impl.insert(e);    }
public T top()         {  return impl.get(0);}

}
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public class LastModifiedStack<T> extends SimpleStack<T> {

private Date lastModified;

public LastModifiedStack(IStackImpl<T> impl) {
super(impl);
lastModified = new Date();

}

/** Push element and update date */
public void push(T e) {

lastModified = new Date();
super.push(e);

}

/** Remove top element and update date */
public void pop() {

lastModified = new Date();
super.pop();

}

public Date getLastModified() {
return lastModified;

}
}
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  IStack 
IStackImpl

IStack 
IStackImpl  

SimpleStack   Istack   
IStackImpl

) () (IStackImpl  
) (Istack 

public interface IStackImpl<T> {

public void insert(T e);

public void remove();

public T get(int index);

}
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•ArrayList:
public class ArrayListStackImpl<E> implements IStackImpl<E> {

ArrayList<E> rep = new ArrayList<E>();

public E get(int index) {  return rep.get(index);  }

public void insert(E e) {  rep.add(e);  }

public void remove()    {  rep.remove(rep.size()-1); }

}

•?

IStack<Integer> stack = 
new SimpleStack<Integer> (new ArrayListStackImpl<Integer>());

•?
•?

Bug
before we 
assume 0 is 
the latest
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Cast
'Cast   

 .
 (Type)  <Expression>

).(
Type <Expression> 

 ,.
Type

)downcast :( ,  
Type   .

)upcast :()
(

.

 , ;  

 :  
Type )ClassCastException (
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)compatible types (
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maxSide() )
 .(Shape 
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"getClass - 
Object class :

  Shape [] shapeArr = ....
  double maxSide = 0.0;
  double tmpSide;
  for (Shape shape : shapeArr) {

if (shape.getClass() == Polygon.class){
      tmpSide =((Polygon)shape).maxSide();
    if (tmpSide > maxSide)

   maxSide = tmpSide;
  }

}

Rectangle Triangle ?
  

Polygon 
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instanceof

instanceof    is-a  -   
 

Shape [] shapeArr = ....
double maxSide = 0.0;
double tmpSide;
for (Shape shape : shapeArr) {

if (shape instanceof Polygon){
  tmpSide =((Polygon)shape).maxSide();
  if (tmpSide > maxSide)

  maxSide = tmpSide;
}

} 
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instanceof

-Casting "
")-design ("

-Casting 
 ,

  
.
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Java 
Java 1.5

1.5 
)generics( ,  

 ,Object 
 

/  ,
 , , '

Generics

– ,)(
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interface Stack {
public Object top ();
public void push(Object t);
public void pop();
public boolean empty();
public boolean full();

}
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public class FixedCapacityStack implements Stack{

private Object [] content;
private int capacity;
private int topIndex;

public FixedCapacityStack(int capacity){
content = new Object[capacity];
this.capacity = capacity;
topIndex = -1;

}

public Object top () {
return content[topIndex]; 

}
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public void push(Object t) {
content[++topIndex] = t;

}

public void pop() {
topIndex--; 

}

public boolean empty() {
return (topIndex < 0);

}

public boolean full() {
return (topIndex >= capacity - 1) ;

}
} 
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?

:
Stack s = new FixedCapacityStack(5);
s.push("hello");
String t1 = s.top(); // compilation error
String t2 = (String) s.top(); //ok

   
)( ,Casting .

Stack s = new FixedCapacityStack(5);
s.push("hello");
s.push(new Integer(4));
s.push(new PolarPoint(3,2));
String t2 = (String) s.top(); //compilation ok. Runtime Error !
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FCStack<Something>  
) (FCStack<Object>

 ,   
-Object  ,String

  
ClassCastError:

String t = (String) s.top();

 ,)T (  ;
 ;

)erasure(
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Stack <String>  ss = new FCStack <String> (5);
ss.push("The letter A");
ss.push(new Integer(3));
String t = ss.top(); 

Stack <Rectangle>  sr = new FCStack <Rectangle>(5);
Rectangle rr = new Rectangle(...)
Rectangle rc = new ColoredRectangle(...)
ColoredRectangle cc = new ColoredRectangle(...)

sr.push(rr);
sr.push(rc);
sr.push(cc);

// same as:(String)ss.top();
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is-a

Stack <String>  ts = new FCStack <String> (5);
Stack <Object>  to = new FCStack <Object> (5);
to = ts;
ts.push("The letter A");
ts.push(new Integer(3));
to.push(new Integer(3));

 :FCStack<String>  FCStack<Object>
 .

?
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is-a )(
to = ts ).(

):(!
String [] as = new String[5];
Object [] ao = as;

:
ao[0] = new Integer(); // throws ArrayStoreException

Java

)T :(
content = new T[capacity] // compile error

) Type Safety Warning:(
content = (T[])new Object[capacity];



1   Java 40

)raw types(
' ,  

class FCStack <T> implements Stack <T> {…}

Stack <String> vs = new FCStack <String>();

Stack raw = new FCStack();
//same as: Stack<?> raw = new FCStack<Object>();

raw = vs;
vs = raw;

 ,"" )  
Object(

// ok
//"unckecked" compiler warning
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 ,

  

public class SortedSetImplementation<T extends Comparable> {
…
T elem1 = …
T elem2 = …
... elem1.compareTo( elem2)  ....
expectComparable(elem1);

}
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Comparable 
Comparable )raw(

  Comparable Comparable 
 :String  - Integer

 ,:

public class MyClass implements Comparable<MyClass> {
public int compareTo(MyClass other) {

...
}

}
 ,

 ,)  
(
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' ,  

 ,FCStack<String> 
FCStack<Integer> , ,

)instanceof(,  
 ,static

 ,:
<T> void m(T x) { T y = new T(); ...} // illegal

...
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...
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:
public static void printList(PrintWriter out, List list) {

for(int i=0, n=list.size(); i < n; i++) {
if (i > 0) out.print(", ");
out.print(list.get(i).toString());

}
}

List  :
public static void printList(PrintWriter out, List<Object> list) {

for(int i=0, n=list.size(); i < n; i++) {
if (i > 0) out.print(", ");
out.print(list.get(i).toString());

}
}

 ,List<String> 
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'
') - ?(

public static void printList(PrintWriter out, List<?> list) {
for(int i=0, n=list.size(); i < n; i++) {

if (i > 0) out.print(", ");
Object o = list.get(i);
out.print(o.toString());

}
}

  ,  
:

public static double sumList(List<? extends Number> list) {
double total = 0.0;
for(Number n : list) 

total += n.doubleValue();
return total;

}

:
public static Myclass addAll(Collection<? super Myclass> c, Myclass a)
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generics

) ,
 (  

)type safe(
 :

  
-is-a

')  
 (...

) , (4.1 :
 Java in a Nutshell, 5th Edition By David Flanagan 
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C A ,:
- C - A )(

C A 
)A(

C A A 
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l.r() C
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' 'AND   
  

) (
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)implicit ("
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AND 
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public class MATRIX {
...
/** inverse of current with precision epsilon 
* @pre epsilon >= 10 ^(-6)
* @post (this.mult($prev(this)) – ONE).norm <= epsilon

*/
void invert(double epsilon);
...

}
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public class ACCURATE_MATRIX extends MATRIX {
...
/** inverse of current with precision epsilon 
* @pre epsilon >= 10^(-20)
* @post (this.mult($prev(this)) – ONE).norm <= 
epsilon/2
*/
void invert(double epsilon);
...

}
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)TRUE ("  

!full() full() 
)false (

count()==capacity()

"  
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VEHICLE

  \CAR - AIRPLANE 
 ,

- VEHICLE 

VEHICLE 
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go() VEHICLE ?

–

CAR  ?–hasFuel()

BICYCLE  ?–hasAir()

VEHICLE go() "  
?

VEHICLE

CAR BICYCLE
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canGo() 

TRUE VEHICLE )
abstract( ,

go()   
"go_because_you_can() "  

""

VEHICLE

CAR BICYCLE



1   Java 66

 -)polymorphism (  

B -A  ,- B A )(

is-a is-part-of has-a
To be is also to have )

(

"?"
 :

?
Massachusetts - State?
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 :Rectangle 
- Square 
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public class Square {

protected double length;

public double getLength(){
return length;

}

public double getWidth(){
return length;

}

public double area(){
return length*length;

}
...

}

public class Rectangle 
extends Square {

protected double width; 

public double getWidth(){
return width;

}

public double area(){
return length*width;

}
...

}

–Rectangle is NOT a Square

 Square getLength()==getWidth()
 Rectangle 
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?
public class Rectangle {

protected double width; 
protected double length;

public double getWidth(){
return width;

}

public double getLength(){
return length;

}

public double area(){
return length*width;

}

public void widen(double delta){
width += delta;

}

...
}

is-a 

  
  

–  

  
?

"  
"


