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class Check {
gatic public void main(String[] args) {
MyArray myArray = new MyArray();
A a=newA();
myArray.set(0,a);
myArray.set(1,a);
myArray.set(2,a);
a.set(17);
myArray.print();
}
}

class MyArray {
private Object[] _array = new Object[10];
void set(int i, Object 0) { _array[i] =0; }
void print() {
for(int i=0; i<10; ++i)
System.out.print(_array[i]+"[");
}
}

class A {
int_a=1;
public void set(int a) {_a=a;}
public String toString() {return
}

+ a}
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import java.util.*;

class Check {
gatic public void main(String[] args) {
LinkedList list = new LinkedList();
A a=newA();
list.add(a);
a.set(17);
System.out.printin(list.getFirst());



}

class A {
int_a=1;
public void set(int a) {_a=a;}
public String toString() {return ""+_a}
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list.add(new A(7));
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import java.util.*;

class Check {
gatic public void main(String[] args) {
LinkedList list = new LinkedList();
ArrayList array = new ArrayList();
A a=newA();
list.add(a);
array.add(a);
((A)list.getFirst()).set(17);
System.out.printin(array.get(0));
}
}

class A {

int_a=1;

public void set(int a) {_a=a;}

public String toString() {return ""+_a}
}
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class Check {
gatic public void main(String[] args) {
MyArray myArray = new MyArray();

A a=newA();
myArray.set(0,a);
myArray.set(1,a);
myArray.set(2,a);
a.set(17);
myArray.print();
}
}
class MyArray {
private Object[] _array = new Object[10];
void set(int i, Copiable o) { _array[i] = 0.getCopy(); }
void print() {
for(int i=0; i<10; ++i)
System.out.print(_array[i]+"[");
}
}

interface Copiable {
public Object getCopy();

class A implements Copiable {
int_a=1;
public void set(int a) {_a=a;}
public String toString() {return ""+_a}
public Object getCopy() {
A a=new A();
a_a=_a
return a;
}
}

1)1{2|null jull jnulljul jnuljaul jnull|
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Class Check {
gatic public void main(String[] args) {

MyArray myArray = new MyArray();
myArray.set(0,new A(1));
myArray.set(1,new A(2));
myArray.set(2,myArray);
System.out.printin(myArray);
myArray.set(1,new A(17));
System.out.printin(myArray);



}
}

class MyArray implements Copiable {
private Object[] _array = new Object[5];
public void set(int i, Copiable 0) { _array[i] = 0.getCopy(); }
public Object getCopy() {
MyArray myArray = new MyArray();
for(int i=0; i<5; ++i)
ifCarray[i] '=null)

myArray._array[i] = ((Copiable)_array]i]).getCopy();

return myArray;

}

public String toString() {
Strings="[",
for(int i=0; i<5; ++i)

st=_array[i]+"[";

return s+"]";

}

}

interface Copiable {
public Object getCopy();

}

class A implements Copiable {
privateint_a=1;
public A(inta) {_a=a}
public void set(int a) {_a=a;}
public String toString() {return ""+_a}
public Object getCopy() { return new A(_a); }

}

[2[2[[2[2lnull jnulljnul | jnuljnul 1 ]
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class Tree implements Copiable {
datic private class Node {
int_data;
Node Is, rs;
Node(int data) { _data= data; }
}

private Node _root;

public void insert(int data) {
if(_root ==null) {
_root = new Node(data);
return;
}
Node p = _root;
while(true) {



if(data< p._data)
if(p._Is!=null)
p=p._ls
else{
p._Is=new Node(data);
break;
}
ese
if(p._rs!'=null)
p=p._rs
else{
p._rs=new Node(data);
break;
}

}

public String toString() {
return toString(_root);

}
datic private String toString(Node p) {
if(p ==null)
return "n";
return "(" + toString(p._ls) +"," + p._data+"," +
toString(p._rs) +")";
}

public Object getCopy() {
Treetree=new Treeg();
tree._root = getCopy(_root);
return tree;
}

static private Node getCopy(Node p) {
if(p==null)
return null;
Node p1 = new Node(p._data);
pl._Is=getCopy(p._Is);
pl. rs=getCopy(p._rs);
return pl;

}

gatic public void main(String[] args) {
int[] array ={7,2,4,3,1,6,5};
Treetree = new Treg();
for(int i=0; i<array.length; ++i)

tree.insert(array[i]);

Treetreel = (Tree)tree.getCopy();
treeinsert(1777);
System.out.printin(tree);
System.out.printin(treel);

}
}

interface Copiable {
public Object getCopy();

}



: VD9
(((n,1,n),2,((n,3,n),4,((n,5,n),6,n))),7,(n,1777,n))
(((n,1,n),2,((n,3,n),4,((n,5,n),6,n))),7,n)

Java - a clone - n pam
,0D VPN DHOYD OI¥IT YN .DOVPMIIN DY NPNYND IRITN 2979 P o»p Java-2a

:IONTY . PNYN 0PN VY clone 8PN NN DYDIYaN
import java.util.*;

class Check {
gatic public void main(String[] args) {
ArrayList al = new ArrayList();
for(int i=0; i<7; ++i)
al.add(new A());
ArrayList a2 = (ArrayList)al.clone();
((A)al.get(3))._a= 1000;
al.remove(0);
System.out.printin(al+"\n"+a2);
}
}

class A {
publicint_a=1;
public String toString() { return Integer.toString(_a);}
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.deep copy - 7pniy poyn” XIPIw MyATrray - 2 nysay

NN DNN N0 PN NPNYN YNIN XD Javabw vinin TIvnn ¥Tn mado 1900 pwd
217 ,NYYND .DPNYND 0012 ,P2TNN XINY DYOPMIIND YD NMIND 21D XD TIvnnY

PNYNY 0 0PN Javadby moITIVDN NMI1901 DVPIAIND
AWNNa IR IR Har clone Yy vindnn 19IND NNIYPN NIDN NV MY

Yo Hava Java- 2 nponn Yoy nwan P9 Object npdnna nwnimn cloneg() Ndxpnan
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: NaN P2 wann .protected xon Object.clong()
class Check {
gatic public void main(String[] args) {
A a=newA();
/I a.clone(); // c.error: Object.cloneis protected

}

class A{
void foo() { clone(); }

1) Han protected 2Ny Pon NPoNNY INK clones X1pY 1R XY NINID 1NNIY 29D
2y 85 3 TR Nwynd) Object nx nwAY A - w )1on A DY NP TInn Nd XPD
(TUnna anavy Py exception - 5 NNYPN N0 PEDINIP



pwnnn .Cloneable pwnnn NX wnnd 8 NI ,2195W5 110 1PN VPYIINY T2
NI 270 .D199WD 110 LPYPAIRNY DTN AN PIXY P TYNY P pwnn XN Cloneable
2o Object.clong() ,7mn 120w 095 .clone owa 71298 PPN wnnd XN MUY vy
AN PN DY NNYIN DY PPN Y override nb yxab yn2) 19 protected ndxpng
TPNPTYIN DAY NIN,NP8PNAY MY overriding y¥a Xow VPPN DAY NDY MONN DX
292190 NPNY NNR NOY VPMIIN D9OYUD NONY PP N2
NP2 NN DT I9INA .SUpeEr - N DY clone- 5 NP 91995 Tn nx clone by widnn
: M2 Ny nyxan Object.clone() mypnan .Object.clong() M ¥pnon 127 Hv 1mva
2N v Cloneable nx nwnnn 1N VPYAIND DY NINIDN NPINDNY PITAD NN NNXD
NUNNN XY PNIDN NPINNNY N2 NPSPNN OX OPMIIND DY NPNYNN NN YNID
npnynn .CloneNotSupportedException »on Exception npt 200 cloneable
bitwise nxIPI AN NPNYN .12 DIPHN DY NVIVS NPNYN XN NYNNH DNPNINY
DYVPMIIN NPPAYA KY TR DMDVINIY OINYA NPINYR NN NPNHYNY 15 ©XWo > .CopY
5v 1o oxya 2N Object.clone() S¥ NpnYNN .(OMOX DWIAXNN DX PI NPINY NO)
0N YN TP 7O 1IN W ,pniy npnyna ooynyn ox .shallow copy
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class A implements Cloneabl g
publicint _&
publicA(inta) {_a=a;}
public Object clong() {
Object o=null;

try {

0 = super.clone();
} catch (CloneNotSupportedException €) {}
return o;
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class Check {
public static void main(String[] args) {
A
a=new A(7),
al = (A)aclong();
a_at+;
System.out.printin(a._at+" " + al._a);
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class Check {
datic private void foo(A a) {
a=(A)acloneg();
a_a=177,
System.out.printin(a._a);



public static void main(String[] args) {

A a=new A(7);

foo(a);

System.out.printin(a._a);

}
}
1009
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7
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public static void main(String[] args) {
A al,a2,a3,a4;
al =a2=new A(17);
a3 = (A)al.clone();
a4 = (A)a2.clone);
System.out.printin((al==a2) + " " + (a2==a3) + " " + (a3==a4));
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class Try {
gatic public void main(String[] args) {
A a=new A(new B()), al = (A)a.clon&();
a_ b b=8
System.out.printin(al);
}
}

class A implements Cloneabl g
public B _b;
public A(B b) {_b=b;}
public String toString() { return _b+""; }
public Object clone() {
Object o=null;
try {
0 = super.clong();
} catch (CloneNotSupportedException €) {}
return o;
}
}

classB {
publicint _b=1;
public String toString() { return ""+_b; }

.8:099
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public Object clone() {
Object o=null;
try {
0 = super.clong();
} catch (CloneNotSupportedException €) {}
inttmp =_b. b;



_b =new B(); // could use _b.clone() if B was colneable

_b._b=tmp;
return o;
}
DONYN RN DTN NODIND oK .cloneable nvnivin XN cloneable oowAay Ywnd
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class Try {

gatic public void main(String[] args) {
B b =new B(1,2), bl = (B)b.clone();
b. a+=5;
System.out.printin(" b: " +b+"\nbl: " +b1);
}
}

class A implements Cloneabl g

publicint _&

publicA(inta) {_a=a;}

public Object clong() {
Object o=null;
try {

0 = super.clong();

} catch (CloneNotSupportedException €) {}
return o;

}
}

class B extends A {

/I no clone code is needed

privateint _b;

public B(int a,int b) {
super (a);
_b=b;

}

public String toString() {
return_a+""+ b;

}

}

b: 62
bl:12

: VD9

2195WH Java oY NIANIN 2190WN PINNI YINPY DY DITHN PINPN NN NINRID NDNRID NONTH
D778 19”7, getCopy NN NWDIY Y9I ,1ININT XIY 1T NONT DIWHNN 1IN DX .OMOPIIIN
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class Check {
gatic public void main(String[] args) {
B b =new B(1,2), bl = (B)b.getCopy();



b. a+=5;
System.out.printin("b: "+b+"\nbl: "+bl);
}
}

class A implements Copiabl g
publicint _&
publicA(inta) { _a=4a}
public A(A other) {_a=other._a;}
public Object getCopy() { return new A(this); }

class B extends A {
privateint _b;
public B(int a,int b) {
super (a);
_b=b;

}

public B(B other) {
super (other);
_b=other. b;

}
public Object getCopy() { return new B(this); }

public String toString() {
reurn _a+""+ b;
}

}

ctor - 2 vIw TIN YTN VPPN NN VIV getCopy() NPXPNON ,MNID INNIW 9D
2 AN PRYNI YIPH DY OIPXIDN PONN DY M2)AN TIP NX P 9210 CLtor 1mx .590wn
VTN VPN NI PR IRNNDN CLOr - 5 .Y NN NPSNNN DY Ctor - N >7°2 YN Ponn
.COpY Ctor oxXMp ,N0 IMNXN 0MP VPPN DY PHYND
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class MyArray implements Cloneable {
Object[] _array = new Object[10];
public Object clong() {
MyArray ret = new MyArray();
for(int i=0; i<10; ++i)
ret. array[i] = _arrayli].clong(); // c.error: Object.clong() is protected
return ret;

VINI NN RD AN NIYVAN X 111208 N Object.clone() ox

,NPRAY NN NNRD LTI DD NS0 NN clone DY N Java NAYN YAV YITH MNND O¥av
P8P NN Object.clong) ,0>1PWIN NXIWN NAY DY MPISVNIND TY NN Java IUND
Jinternet - N NYIA 2N YINOWS NTYPHIN NOYD NN Java TWRDI ,INY INNRD P .10NDY
NIOINY M2 .clone() - N PINNT MNVIANX POIN ININI NIV DN, NNVIR NPYIIZIND
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