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func:
(:: : @pre: a
@post: B

func':

@pre: vy
@post: &
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:Nan Tipn y'oin Client np72nnn qma

public class Client {

public static void g(String[] args)

{
List<String> 1lst = Arrays.aslist (args);

(A) poon XN List -1 (C) ni77n Xin Client IT XNNAITA

List NX nunnnw np'7nnn nxy? 7vi19a yraxn 1st — w 12 07N
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public class MathWizard {

/** returns the square root of num

* @pre epsilon >= 10 ~(-6)

* @post abs(Sret*$ret - num) <= epsilon
*/

double sqrt(int num, double epsilon);
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public class AccurateMathWizard extends MathWizard ({

/** returns the square root of num

* @pre epsilon >= 104 (-20)

* @post abs(Sret*$ret - num) <= epsilon/2
*/

double sqgrt(int num, double epsilon);
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|11 func 7w nIXoYAN 'an 17K A DR7NNN wIinm [NINQ IRNAIT?
? . .
public class A{ A n nuww'w B 7 qoin®

public void func() throws IOException{ }
}

public class B extends A{

M/ /public void func() {}
M/ /public void func() throws IOException {}

M/ /public void func() throws EOFException{}
[V /public void func() throws Exception{}
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public class A{
protected void func(){ }

}

public class B extends A{
M //public void func(){ }
M //protected void func() {}
Bl //void func() {}
[X] //private void func() {}
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|1 func 7w nIXoYAN an 17K A DR7NNN wIinm [NINQ IRNAIT?
?A nnuwr'w B 7 q'oin?

public class A{
public Number func() { return null; }

}

public class B extends A{
[Xl//public Object func() { return null; }
M//public Number func() { return null; }
M//public Integer func() { return null; }
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public class Square { public class Rectangle
extends Square {
protected double length; e

public double getLength () { protected double width;

return length;
} public double getWidth () {

return width;

public double getWidth () { }
return length;
} public double area() {
public double area(){ return length*width;
return length*length; }
}
}
} — w7 aix'vn " 1NaRectangle is NOT a Square

7¥ Inunn YunSquare NX 7'Dn7 1Y getLength () ==getWidth ()
® D NMiIRectangle)) 7V niv X7
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public class Rectangle { oN' 0"pNnis-a 7ax (]2'm xin vian)
protected double width; [NPY DV'pPNN X7 DTN '9'¥90N WiN'Na
protected double length; .N97NnAN
public double getWidth () { N 1AW WWPN 791 VIAaM2 Unnwng [N KY
return width; 2702 wnnwin? n'n

}
AI0 XIN Y12 N'OnNNNY |I1'DN — y'non nt
public double getLength () { ORIy v I lﬂlsglhy
return length;

}
V1AM NIR7NNN DX WNnd NRT 722 'R T

?
public double area() { ?[A7ni

return length*width;
} "Daxpd DNt NIYY? v ndinn 071va

public static void widen (Rectangle rect, double delta) {
rect.width += delta;

}
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(java.lang.String NN NNITYN90) 120 NN AT

static String valueOf (double d) {..}
static String valueOf (boolean b) {..}

?07 OV nn 72N
overloaded (Rectangle x) {..}

overloaded (ColoredRectangle x) {..}

,0'7NN7 20 YronIpn Xk XY

Rectangle r = new ColoredRectangle ()
ColoredRectangle cr = new ColoredRectangle () ;
overloaded(r); // we must use the more general method
overloaded(cr); // The more specific method applies
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overTheTop (Rectangle x, ColoredRectangle y) {..}
overTheTop (ColoredRectangle x, Rectangle y) {..}

ColoredRectangle a new ColoredRectangle () ;
ColoredRectangle b = new ColoredRectangle () ;
overTheTop(a, b);

?b ixa 770n19 nr'X 7w 7ax(casting) nnin nwaTIv 1N2
NIN'AQ N'ZIN X7 NNAYWN N7Y90 ;0'7NNT7 T 'R
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overTheTop (Rectangle x, ColoredRectangle y) {..}
overTheTop (ColoredRectangle x, Rectangle y) {..}

ColoredRectangle a = new ColoredRectangle ()
ColoredRectangle b = new ColoredRectangle ()
overTheTop (a, b);

N'PIN AN NNAYY AR L,NPZINTD N0NAN 71 ANTD DX

72X ;N'PIN X977 D291 ARMPEN L,NT71A00 NONAN NIX 0'9'0IN TWUKD
NINPZ21,TIAY7 1'Wnn NADINNE,NKR YAz 0T OX 0T DR 0720 X7 77790170
N7IN'N NoNA?

;NDINN NIANINN DX MYN NINWN K7W YAl ¥ 71 RNX7'onipw 110 X7
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public class A {

/%
/
/

public void fung(Object o, String s) {
System.out.println("calling version A");

1%/

L+
J /

¥

public class B extends A{

public void func(String s, Object o) {
System.out.println("calling version B");

}

public class C {

public static void main(String[] args) {

B a = new B();
a.func("abc", "abc");

7oNn711 "ynnn A 2 TIPn DX X'¥1 OX
7w xoNan oy YN?7ywnn C AN N
.B
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class B {
overloaded (Rectangle x) {..}

}

class S extends B {

overloaded (Rectangle
overloaded (ColoredRectangle x) {..} // overload

but no override!

x) {..} // override

S o = new S();
ColoredRectangle cr =

o.overloaded( cr );
((B) o) .overloaded( cr )

// invoke the purple
// What to invoke?
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class B {
overloaded(Rectangle x) {...}

}

class S extends B {

overloaded(Rectangle x) {...} /] override
overloaded(ColoredRectangle x) {...} // overload but no override!

}

S o0 = new §();

ColoredRectangle cr = ...

o.overloaded( cr); Il invoke the purple
((B) o).overloaded( cr) // What to invoke?

190N ,NNYN OYW ,0XVN 019'0) NNWA 7¢ Nn'NNN NIX NI '0VO0 XIN NONYNN [1121N
NP NN'Y AT'R VAL X7 1TV 7aK,(DMonon alol

NN (nx7'onip M) 'nan ( (B) o) .overloaded( cr )nX"pn QY
B.overloaded (Rectangle)

IDITRD XD '0127N TN NN B o19'un XN axnpn Tv'w 7722

D'NNNN NX ,NNT AN'MN 702 DMNYn "2 NNAY ,'NI TN NIA'Yn 11211 2U9In Nx¥"M Nt
70N NNYN 1NA] |3'7 , S NIN M1 TN 019'0N XN TY! 7¢ M1'TN 019'07 NI

B b =new S(); b.overloaded( cr ) :X'n XN DX 7"D
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abstract class AbstStack <T> implements IStack<T> {

public void changeTop(T t) {

pop ();
push(t);

}

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

DN7W NTINQ 71 K7X pop IX push 7w win'na 17N 12'Kk changeTop NNwn
220 DNMIATX N1dn changeTop
N'O'Y90 NMIN2 UNN7 NIDMX NivAI' Ni7nny hooks nn push -1 pop
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NTAINY) hooks N NX wnn? 1 NidMX AbstStack n niwAIrn nip'7nn
D"770n 0'MNMIA7RN DX "D1'N" niPapnt (abstract

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

:NI90I11 NINNAIT
D1IN1 N1AN 7¥ 011"'OXN NN'¥NT7 DNIVIV'NA YIN'Y &
AbstPoint 7w toString -1 distance D'nNWN =

NZ'7NN) wnnwunn v TIR? XNp'? Ndwn NDIN7 NN A YWONN AT .
(no>vnn Jw NP7NNN NYII'Y AND Unnunnw

YN 7Y 010N UIN'Y U'ATN N2 YUIN'yn — design pattern 2aIx'yv nnan It

NN 9'0INY 11Y2X 270 7UNn% Ind) 0'2IN1N 01907 NI7IVD q'oIN 'R WII'n =
nN'IoN T INIX (concretization) wnann X7x ,(]27M7 Nimivaxn nidn
N2 wNn? N1 P L,(N'0PIv0oaRN) 0'0aN NP7NNA VIT' IR WINMNY NINNY =

2750 DNMIAT7RN DX
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(COMPARABLE) nxuwn 2 nai (NUMERIC) moon na xin (REAL) 'wnn 190n
class NUMERIC {

NUMERIC add (NUMERIC other);
NUMERIC subtract (NUMERIC other);
}

class COMPARABLE {

boolean lessThan (COMPARABLE other);
boolean lessThanEqual (COMPARABLE other);

NN wArY IR N P
,  COMPARABLE {

class RPAL &xsends NUMERIC
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ni7nn nd>vn nin's — Bridge Design Pattern
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class GoodDriver implements Driver {
boolean signalBeforeTurns()
{return true;}

}
interface Driver { Class OpportunisticDriver
e extends GoodDriver, BadDriver
} (not possible)

class BadDriver implements Driver {
boolean signalBeforeTurns()
{return false;}
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BoundedStack | [LastModifiedStack
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? SumArrayListStack :7wn7 nx¥11 ox N7 Nn
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Bridge n"an niy¥nxa aIx'y

[ (LastModified ,Bounded) nianann WxNn ]

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

[

(ArrayList, LinkedList) aix'" "'xnn

public interface IStackImpl<T> {
public void insert (T e);
public void remove() ;

public T get(int index) ;
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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 () { 4impl.remove() ; }
public void push(T e) { 4impl.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();

supet.pop();
}
win'n? nwX LastModifiedStack
public Date getLastModified() { DY NNT NIX2 TIAYNI ,nonnn v
return lastModified; NINW 2IX" ‘7D
}
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public interface IStackImpl<T> {
public void insert (T e);
public void remove() ;

public T get(int index);

7winn |'al IStack pwinn aw 71207 27 0'w
IStackImpl

naonnn NX ax'n IStack pwinn =
naonnn aix" INwmm X ax'n IStackImpl pwinn =

n7On Istack NN Nunnnn SimpleStack np7nnn
IStackImpl NX NwnNnnn Np7Nn 7w yoin

IStackImpl N YXINN X" DIIX7? (UMm) nwlin =
Istack N YXAINN NOYWON7 Nyann (Uin'm) nwIin =
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ArrayList niyxnxa nonnn winm? XnaiT

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); }

?N10NN 7Y oI 1IX'7 |'a1vny 'o19'u NI AR N

SimpleStack<Integer> stack =
new SimpleStack<Integer> (new IA.trayListStackImpl|<Integer> 0);

07T NM1an 7w nnnonn nn
?DNIX NINO97 [N N
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Bridge aIx'vin nnan
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DNIX NX 21ir1a IStackimpl 2 A T1an% (101 'y nxNl =
IStack 2 w'w o'nin'wn

DY D'YIn Y 7V 2MNY7 0'¥N 1INIX — 1Y TXN =
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|IStackimpl
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OOl QX'

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

[ (LastModified ,Bounded) nianann WxNn ]

public interface IStack<T> extends IStackBase<T>{

}

[ (ArrayList, LinkedList) aiy 1xnn

public interface IStackImpl<T> extends IStackBase<T>{

}
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OOl QX'

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.pop():; }
public void push (T e) { impl.push(e); }
public T top() { return impl.top();}
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0011 AIX'Y

public class ArrayListStackImpl<E>
implements IStackImpl<E> {

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

public E top() { return rep.get(rep.size()-1);
public void push(E e) { rep.add(e); }

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

}

}
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OOl QX'

YD 7V D'NIY 1NIX YUTNN AIX'va
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