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k 9E0*R�%'8@)lS m@%'=Z:I02+*-�&�%'#6&�9�9Z&':<0 D N1%'#2)"(X-�%�&�-�(2#*7�(JB�$*02%�GE9Z8":<%/.`SQ%')�:1-�V
class Check {
    static public void main(String[] args) {

MyArray myArray = new MyArray();
A a = new A();
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 o) { _array[i] = o; }
    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;}
}

k a6)�B
17|17|17|null|null|null|null|null|null|null|

SQ+�-�&�%'#*&�9]9A&':I0�)�.�."-'B@(�92OQ%'#*W6&�N�9K7@=6$J)�O
a n :b%'&'.M?�:<(2-�%H&�-�(�92O[#^%�$J7@-�) D #6-�&�(X-'BMN

k 9�.
B1%'#h9Z#�%�$�#�0E-�-�VoO
Java

)"(P+*-�-�a67�8@&�a*W�9]+*-�&�%'#*&�9>-�&':<0�)
N":
import java.util.*;

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

LinkedList list = new LinkedList();
A a = new A();
list.add(a);
a.set(17);
System.out.println(list.getFirst());

    }
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}

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

k a6)�B

+*-�&�%'#*&�9]9A&':I0 D N�%'#h)"(2-�%H&�-�(27�(JB1$J#�0*( D %�%'-�N�029Z-�?�)"%'WEB"V*&�$Z:b94.M-�RHB"N`9�.
B@%'#E:`#�%�$J7@-�) D #*-�&
9Z-'.
:I9XOQ\"W�%'&':>SQ%'-�N@7�.
:`V67;OQ+*-�&�%'#*&�9�9Z&':1-�0�)"(X-�0E-�&'B@9�9Z&':I0A:�.@%�RHBM)Y#�%'7�(JB1$ D -�$�-�&�(28�?<0PS m@%'=Z:I0

SQ+�-�&�%'#*&�9�9Z&':1-�0�)"(P-�0J-�&'B�9K8�%'VE:`#�%')
#6)�#�0J71%�RE$J)5%'&�7�$E-�#�(
+*-�a6V*-�-':<%�$�)iB"N�(�02%'&�-�$2$*%�9E(�."8�%'-�%<%')"(2#�%�R�9Z&�#�9E9>#�$�7�-�N10POQ+�-�&�%'#*&�9�9Z&':I0A:b(�0J#�(�0*9]+�$
."&�0E-�9Z)TOU9J06R�%'8�)�O[)CN�%'-E$6%�9XSQ+�$E#�9�:b%/:b(�0J#�(�9A)�)
N1%'-E$*%�92OQ+�9Z-�)"$2+*-'."-':1?<0�V*-�G�=60�V*7`$J)M$

k +_-�&�%'#6&�9�9Z&':<0E) D #*-�&�(Xa6V*-�-':<%�$Z:b(�0J#�(�9A)M0
list.add(new A(7));

k )"%/B"N1(�9K7�W�%'=�#�$�)
?�&�)5%')
-'B�$2%�$
import java.util.*;

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

LinkedList list = new LinkedList();
ArrayList array = new ArrayList();
A a = new A();
list.add(a);
array.add(a);
((A)list.getFirst()).set(17);
System.out.println(array.get(0));

    }
}

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

8�=6$�3�%'#�0�a*V6-�-':<%�$*9>)"(P-�-�%'&�-�(oSQ+*-�&�%'#*&<-�&':<0�-�&�(*)
A
R�%'W�0�a6V*-�-':<%�$69�%'#�%�$�W*&�N�%�02%�GA9E0*R�%'8":

� #*-�(�%�0*-�(2#�%'-�9Z)59A-�%�(J.,%�G�N�#�%�R�9Z&�#�9>-�#�0PS[-�&�(�9�+*-�&�%'#6&�9�9Z&':<02)�.�."-'B@(�0h+*-�&�%'#*&�9>-�&':<060
SQ+�-�(*&�$�)M(j+*-�&�%'#*&4+*-�7�$E#�0*9]+*-�a*V6-�-':<%�$29ZV*-�G�=6029Z&�N�%'#�92OQ9E0ER�%'8�)5+*8�$�=6%'N�)"%�9Z-�&�)59Z&�N�%'#E:

+*-�8":<%/.@9>)"(j+*-�&�%'#6&�9�9Z&':<0 k #6-�&�0_GE%/:b+�-�&�%'#*&<-�&':<0�7"B"W�0Z:b$J?<0E-�9K)"%'N@-Z+*-�%�W�02+*81$�)"(Xa6V*-�-':I%�$
)"(h+*-�7�%�R�069�+�%'V�0*(�.@R�7�:>S��UN1%�+*-�8":<%/.@9>8�.@%')5+*-�N�-�(�9]+*-�8�:I%/.@9K)"( +*-�&�%'#*&�9�9Z&':I0PO +*-�V6-�#�%�%�9
-�&':I0�)
N`+�$PS +*-�&�%'#*&�9K-�&':I0�)
N�:`#6-�a^0*%'a�%�$2%'&�N�8�.M#*-4+*-�a*7�B�9J( +*-�?<%'7`%'&�-�-�9XOQ9Z&�#�(�02+*81$*9

S -�a�0*%'a^%�$ D B�%�$A:b+*)"%'N�)
.�."-'B@(*-Za6V*-�-':I%�$*9K-�%'&�-�(jO[a�V*-�-':I%�$2%'#�%�$J)F."-':1?<0�V*7`+*-�V*-�G�=602+*-�&�%'#*&�9

k +*-�&�%'#*&<-�&':<0�7�BMW�0�-�� .�.
:1?<%�0�8�=6$�a*V6-�-':<%�$2%/:L:1?<0*9>#�$2(*-�=60*02$Z:<9K71%'-�$*9
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+*-�&�%'#6&Z9Z&':<0Z:b+*-�&�-�&�%'.@02%'&�$2+�-�#J.")�O +*-�)�B"N1(�0P$E)5+*-�&�%'#*&<-�&':<0�#�%'N<G�:b%'7�0*$E&�(P+*-�7":�8@9K)CN�#�%'7�0E)
)�.,9�.
B1(�9E02(�(*=2$*)
)5+*-�-�0J-�&'B@9]%'-�N�7�.5#�$�#�%'&�(*)L)CN�%'-�(h+_-�&�%'#6&Z9Z&':<0PS -�&�%'?�-�=69�+*)M%/.
:`-�%')
#2-�#*)i:
S[#6-�&�N�%'#J:b+*-�7@=6$2+*-�V6)
=�-�� .,%'#�%�(*7�:<(h+*-�N�7".@9K-�%�&�-�(�0h(�(*=2$J)C)�%�#*-�&�N1%'#�9>)"(P+*-�7@=6$2+*-�V*)
=

k )�B"N�(�0h+*-�&�%'#*&49A&':I0J)5%'#�%�$�31%/B@9Z)"% MyArray +*-�&�%'#6&�9�9Z&':<0�#�$�#�%'&�(�) D #*-�&
class Check {
    static public void main(String[] args) {

MyArray myArray = new MyArray();
A a = new A();
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] = o.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;

    }
}

k a6)�B
1|1|1|null|null|null|null|null|null|null|

OQ)"%/B"N1(*) D #*-�&�9>a*V6-�-':<%�$JN;S )"%/B"N�-�(27�?�-�-�)�#�%'71(JB@$*9>#�$
MyArray

+*-�&�%'#*&�9�9Z&':I0J)5+�RE\�-�W�%'&<#J.MN
S
MyArray

+*-�&�%'#*&�9]9A&':I0J)5%'#�%�$�W6-�&�N�9Z)59Z-�9A-<7�(JB�$

Class Check {
    static 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.println(myArray);
myArray.set(1,new A(17));
System.out.println(myArray);
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    }
}

class MyArray implements Copiable {
    private Object[] _array = new Object[5];
    public void set(int i, Copiable o) { _array[i] = o.getCopy(); }
    public Object getCopy() {

MyArray myArray = new MyArray();
for(int i=0; i<5; ++i)
    if(_array[i] != null)

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

    }
    public String toString() {

String s = "[";
for(int i=0; i<5; ++i)
    s+=_array[i]+"|";
return s+"]";

    }
}

interface Copiable {
    public Object getCopy();
}

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

k a6)�B
[1|2|[1|2|null|null|null|]|null|null|]
[1|17|[1|2|null|null|null|]|null|null|]

k 9E$�:<9K81%'V�9>#*7�%�(J:b%'&�&�%/:1#�9
myArray.set(2,myArray);

S[)�BMN�(�0h+*-�&�%'#*&49A&':I029Z-�9�$J)
MyArray

%')
-�$�#�0E7�%�RE9Z#*-�-�9]9J0E)F:<%�(*=E)5%'W*&�%

k D -�%�0*0�-�7�$E&�-':�m
. +J.
B@92Oi)�%/BMN�(*) D #*-�&�9]+_-�&�%'#6&Z9Z&':<0E)�#JB"W�%'&Z9E0*R�%'8 D #*-�&

class Tree implements Copiable {
    static private class Node {

int _data;
Node _ls,_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) {
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    if(data < p._data)
if(p._ls != null)
    p = p._ls;
else {
    p._ls = new Node(data);
    break;
}

    else
if(p._rs != null)
    p = p._rs;
else {
    p._rs = new Node(data);
    break;
}

}
    }

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

    }

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

    }

    public Object getCopy() {
Tree tree = new Tree();

        tree._root = getCopy(_root);
return tree;

    }

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

    }

    static public void main(String[] args) {
int[] array = {7,2,4,3,1,6,5};
Tree tree = new Tree();
for(int i=0; i<array.length; ++i)
    tree.insert(array[i]);
Tree tree1 = (Tree)tree.getCopy();
tree.insert(1777);
System.out.println(tree);
System.out.println(tree1);

    }
}

interface Copiable {
    public Object getCopy();
}
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k a6)�B
(((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 �
� clone �

!��'	�d�� d�f
OQ+*-�-�V2a*V*-�-':I%�$�)�B"N1(*)�+*-�?<%'7�7�(�$EN;SQ+�-�a*V*-�-':I%�$�)"(h9AV6#J.@9Z)5R�$6%'8�9K-�0E-�&'B D %H&�R�&�02+*-�-�V Java n :

k 9J06R�%'8�)�S[V�#E.@9�+*-�)i:�V�06%�%')M( clone 9Z-�?�V*&�%/B�9K#^$2+*-�)
-'.
B�0
import java.util.*;

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

ArrayList a1 = new ArrayList();
for(int i=0; i<7; ++i)
    a1.add(new A());
ArrayList a2 = (ArrayList)a1.clone();
((A)a1.get(3))._a = 1000;
a1.remove(0);
System.out.println(a1+"\n"+a2);

    }
}

class A {
    public int _a = 1;
    public String toString() {return Integer.toString(_a);}
}

k a6)�B
[1, 1, 1000, 1, 1, 1]
[1, 1, 1, 1000, 1, 1, 1]

)"(P$E)�)�:<$>3�7�.�0*9K)M(XV6#J.@9]9A7@-�G�=*0 ArrayList )"( clone 9Z-�?�V*&�%/B@92O #�%�$J7@) D #6-�&�(X-'BMN
$J)"069KV*#E.@9Z)�8�%�R�-�&': shallow copy n 81%'8�75V*#J.�9�$J7@V*&49*G�N�V6#J.@92SQ%/:b+*-�7�%�06(�9�+*-�N@7�.@9S deep copy n ��V�0*%/.5V*#E.@9 � $J7�V6&�( MyArray n :b%'&'.M?�-':<(
$J-�9>#*=6$29�:�-�W S[V�06%/.L#6V*#E.@9 ."?�:I02$J) Java )"(h(*-�0*R�9>3�7".@0*9;.@%'8�0�#�%/:�-�W27�BMW�0 D &�(*-:I%'7;OQ9E(J.@0J)�S 9ZV*#E.@9Z)L+*-�&�#�-�&EO[V6-�G�=602$6%�9J(h+*-�a*V6-�-':<%�$69K-�N�=E-�&�9Z)Y)M%'N�-4$J)�3�7".@0*9E(

SQ9ZV6#J.@9Z)5+_-�&�#6-�&E+*&�-�$jO Java )"(2#*-�a67�8@&�a*W�9]9Z-�-�7�B"WE:b+*-�a*V*-�-':I%�$*9S[31(�0*9�:b9E$J7�-�&49Z#�%�$�)�:I$ clone )M(P(�%�0J-�069 D B@%�$E)L9Z71%�(*V�9K#EB"W�%'&49�:�-�Wh9Z&�(*-

.@%�&�0J)�)
-':<(J:>S Java n :b9ZV*)
=60�)
N�-�� .5#�(*7�%'& D N�)"% Object 9ZV*)C=*0Z:`#�(^0*%�060 clone() 9Z-�?�V*&�%/B@9)M(P9E(*-�R�9>#�$*(*719�(*71%/B@0 D B�%�$A:`)"%/B"N@-�(X#�(�0�0*02$E)"(P9ZV6)
=60�)
N�0�)"%/BMN�(2#�%'7�(JB�$
k $Z:<9;8�%'VE:b%'&�&�%/:�#�9XS protected $J-�9 Object.clone()

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

A a = new A();
// a.clone(); // c.error: Object.clone is protected

    }
}

class A{
    void foo() { clone(); }
} D #*-�&<)�:<$ protected $E-�9J( D %�%'-�N�029ZV*)
=60E) m�%'=*0 clone )5$*%'7�V6) D #�-�&Z$E)TO #^%�$J7�) D #6-�&�(X-'B"N

71%/:�."-4$J)59*GZ81%'Vh9E(J.@0J)�� Object #�$�#�(*7�%'- A n ( D %�%'-�N�0 A )M(P9Z-�?�V*&�%/B531%'#�029Z)5$*%'7�V6)
S�� 31(�0*9�:`7�9�:I%'-�( D -�-�&'.`O exception n )L9Z71%�(*V�9�9�:1-�WJ:b9Z-�?�)
-'B@06%'V
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V�(�060*92S Cloneable V�(�060*9K#�$2(�0*0E)Y3@-�7�?b$*%�92O[)"%/B"N1(*) D #6-�&Z9Z-�9Z-<a*V*-�-':I%�$*(2-�8�N":
$A:I9 7":�819XS[)@%/B"N1(*) D #6-�&�a6V*-�-':I%�$*9E(P9Z8":<%/.@9>#�$ D -�-�?�)�V*7�8".@%H&�(jO[V�-�7�V�(�0*02$*%�9 Cloneable
$E-�9 Object.clone() O[7�06$J&<7�:1N�(P-'B"N;S clone +�(J: e*� ��	����� 9Z-�?<V*&�%/B,(�0�0J)5$6%�9K#�%�(J.@)5(*-�(
S 7�#�%'-4#*-�&�7�-�#�029E(*-�RA#�$*(*719�+J.,9Z-�?�V*&�%'BL-�� . override 9A)F."?�:1) D #*-�& D N�)"% protected 9A-�?�V6&�%/B9Z-�?�V*-�8@&�-�$�)�:�V6-Z$6%�9XOQ9E-�?�V*&�%/B")�-�7�%/:1-�? overriding ."?�:b$J)M(Pa*V6-�-':<%�$�)�B"N1(*)59AW6&�-�#6&�N�#�02+�$S )MBMN�%�(�0�#�%'-�9Z)�7�%�06$P$E)"(2a*V*-�-':I%�$�)�B"N1(*)�9ZW*-�&�(h9Z-�?�)
-'B@0*%'V D 0�G�:
$J7@V*-�9Z)59Z7�%�0*$29*G D B@%�$A:>S super n 9K)"( clone n )59E$J-�7�V2)M%')
N�)�8�-�0E#27�%�06$ clone )"(P(�%�0E-�0*9

k #�%�)"%/.
B5-�#�(X#E."?�:<0 Object.clone() 9A-�?�V6&�%/B@9XSObject.clone() 9Z-�?�V6&�%/B@9XO[7":�8�)"(h%/B@%'WE:
$J-�9]9Z-�&�( 9E% Cloneable #�$�#�(�0*060 D N�$�a*V6-�-':<%�$69K)"(2#*-'B"-�?�BMW�9>9ZV*)
=60*9E(2V�%'8":�)5$J-�9>#*=6$*9#�(�060*02$J)�#6-'B"-�?�B"W�9]9ZV*)
=60*9E(h9Z)"R�029Z-�?�V*&�%/B@9]+�$PS[a*V6-�-':<%�$69K)"(h9ZV*#J.�9J9>#�$K."?�:1)

9ZV*#E.@9E9XSCloneNotSupportedException R�%'W�0 Exception #*V67�%�GE$E-�9XO cloneable
 bitwise #�$J7�V6&�#�$_G�N`9ZV*#E.@9XS D %'7@N�-�G�:b+�%'V�069K)"(h9Za�%�(*B,9AV6#J.@9]$J-�9>#�(�0*06029Z-�?�V*&�%/B@9E(

+*-�a*V*-�-':I%�$29ZV*-�#J.�02$J)�3�$2+�-�-':�-�a6-�0J-�7�B,+*-�&�#�(�029ZV*-�#E.@0�#�$�G�N`9AV6#J.@9E(�:�)5+*-�(*)�(*-ES copy
)M(PR�%'Wh+*?�.C:b$J-�9 Object.clone() )"(h9AV6#J.@9E92S�� +�9A-�)M$2+*-'."-':�?<069K#�$�V67`9ZV*-�#J.�02$J-�9 �SU\�W�%'&4(*7�%/B�0�8�%'V23�)F:I%'#*N�)5(*-*O V�0*%/.5#6V*#J.�94:b+*-�&�-�&�%/.102+�$PS shallow copy

 k 9AV6#J.@9Z)�#*&�#6-�&�9�9ZV*)C=*02(�%�0E-�0J)�#*-�W6-�WJ:b9E0*R�%'8 D #*-�&
class A implements Cloneable{
    public int _a;
    public A(int a) {_a = a; }
    public Object clone() {

Object o=null;
try {
    o = super.clone();
} catch (CloneNotSupportedException e) {}
return o;

    }
}

k $A:I9 D B@%�$Z:b9�:b(�0*#�(�9Z) D #*-�&

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

  a = new A(7),
  a1 = (A)a.clone();

      a._a++;
      System.out.println(a._a+ " " + a1._a);
  }
}

 
8 7 k a6)�B

k by value n )M%'N�-':�N A R�%'W�0�a*V*-�-':I%�$�)"(h9A7":".@9�+*-�R�810�$Z:<9K81%'V�9
 

class Check {
    static private void foo(A a) {

a = (A)a.clone();
a._a = 177;
System.out.println(a._a);

    }



8

    public static void main(String[] args) {
A a = new A(7);
foo(a);
System.out.println(a._a);

    }
}

k a6)�B
177
7

k D %'7@N�-�G�:`8�7"B"&Z+�%'V�0A:b$E?<0J&<)"%/B"N�-�(2)
N1(P9Z8
:<%/.@9>#�$2+*-�R�810�$Z:<9K81%'V�9
public static void main(String[] args) {

A a1,a2,a3,a4;
a1 = a2 = new A(17);
a3 = (A)a1.clone();
a4 = (A)a2.clone();
System.out.println((a1==a2) + " " + (a2==a3) + " " + (a3==a4));

    }
k a6)�B

 true false false

k shallow copy )"(hR�%'Wh+�?�.
:b$J-�9 Object.clone -�� .L#E."?<%/:<069�9ZV*#E.@9E9E(P+*-�R�810�$Z:<9K81%'V�9
 

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

A a = new A(new B()), a1 = (A)a.clone();
a._b._b = 8;
System.out.println(a1);

    }
}

class A implements Cloneable{
    public B _b;
    public A(B b) {_b = b;}
    public String toString() { return _b + ""; }
    public Object clone() {

Object o=null;
try {
    o = super.clone();
} catch (CloneNotSupportedException e) {}
return o;

    }
}

class B {
    public int _b=1;
    public String toString() { return ""+_b; }
}

 
S � k a6)�B

k $A:<9>8�%'V�9K#�$ clone() )5\�-�W�%�9A)5(*-ZV�0*%/.5#*V6#J.@9�:`)�BMN�%�(*# A 9AVE=60*9E(2-�8�N":

public Object clone() {
Object o=null;
try {
    o = super.clone();
} catch (CloneNotSupportedException e) {}
int tmp = _b._b;
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_b = new B(); // could use _b.clone() if B was colneable
_b._b = tmp;
return o;

    }

+*-�&�#�(�02$J-�9]9Z8�-�=E-�9K#EB"W�%'#�9�+�$jS cloneable #*-�a�06%'a^%�$2$*%�9 cloneable +*-�(*7�%'-<7�(�$EN
k )@%/B"N1(*)�8�%'Vh+�%�(h\�-�W�%�9Z)�3�71%'? D -�$POQ+*-�-':1-�a*-�0J-�7"B

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

B b = new B(1,2), b1 = (B)b.clone();
b._a +=5;
System.out.println("b: "+b+"\nb1: "+b1);

    }
}

class A implements Cloneable{
    public int _a;
    public A(int a) {_a = a; }
    public Object clone() {

Object o=null;
try {
    o = super.clone();
} catch (CloneNotSupportedException e) {}
return o;

    }
}

class B extends A {
    // no clone code is needed 
    private int _b;
    public B(int a,int b) {

super(a);
_b = b;

    }
    public String toString() {

return _a + " " + _b ;
    }
}

k a6)�B
b: 6 2
b1: 1 2

)"%/B"N�(*)
Java

)"(h9A&':I%�0*9>)"%/B"N�(�9 D %'&�R�&�0A:b(�%�0E-�(X)M(X)"%'81R�9 D %'7@#E-�9K#�$29E$E7�0�#�$�G�9K9E06R�%'8�9
+*-�N�-�7@?;%'&�-�-�92O

getCopy
#�$2%'&�(�0J-�0*(h-'B"N;O D %'&�R�&�069�$J)C)L%�GA9E0*R�%'8`+*-�(�0*0602%H&�-�-�9]+�$ SQ+*-�a6V*-�-':I%�$

B.getCopy() n +*-':1#�%'N`%'&�-�-�9E(P9Z-�?�V6&�%/B�9Z#�%�$PSQ9ZV*#J.�9A)�#�R�$*%'819�9Z-�?�V*&�%/BbO B 9AV6)
=60A:b+�RE(�0*0E)
 bitwise

#�(�060*0
Object.clone()

(X)C)"RH: S
A.getCopy() n :�7":�NL."-'B�%�9J(28�%'V�9K#�$K:<%�(h9A)C-�N�029Z#*-�-�9S 8�%'V2)"%/B"N1(P%'#�%�$2%'&�#�$60�3�W*=E&EO ���<�� "��g^!2����������	��E!2
��"	 � � D %'7@N�-�G�9�\"?�7�)"(

copy

Copy ctor

-�V*&49A-�9Z- D -�-�8�.@(�% clone n :b(�%�0J-�(h$J)
)59Z&�%'7�=A$*9�9E06R�%'8�9>)"(X81%'V�9>#�$K:<%'#6N�)�#�%'71(JB@$2(*-
\�W�%'& ctor (�0*0E)"%Z(*7�%'&<a*V6-�-':<%�$�#�-�-�&': D %'&�R�&�0Z:b(�0J#�(�9A)5$E-�9K#�$�GZ#�%�(J.")�3�7�819XS[81%'V2-�)"%/B"N1(�0

k +*-�-�V2a*V6-�-':<%�$2)"(2)"%/B"N�-�(2#�%'&':1)F."8�%'-�9
class Check {
    static public void main(String[] args) {

B b = new B(1,2), b1 = (B)b.getCopy();
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b._a +=5;
System.out.println("b: "+b+"\nb1: "+b1);

    }
}

class A implements Copiable{
    public int _a;
    public A(int a) { _a = a; }
    public A(A other) {_a = other._a;}
    public Object getCopy() { return new A(this); }
}

class B extends A {
    private int _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() {

return _a + " " + _b ;
    }
}

ctor n :b(�%�0J-�(23�%'#h(*8�=]a*V6-�-':<%�$�#*7@?<%'-�a�%�(JB getCopy() 9Z-�?�V*&�%/B@92O #�%�$J7@) D #6-�&�(X-'BMN
#*-�-�&':`#�$�7�-�$6(�0*%<(*7�%'-�9K)M(X-'B"-�?�BMW�9KV6)
=69K)"(h9Z-�&':<9;8�%'V2#�$�V*7�)
)M%'N ctor %'#�%�$PS[)�B"N1(�0(*8@=�a*V6-�-':<%�$�#�%'&':�)�3�-�$�71$A#�0*9 ctor n )�SQ9E(*-�7�%�0*9]9ZV*)
=60*9>)"( ctor n 9>-�8�-':b(*7�%'&�9>V*)
=69

S copy ctor +*-�$J7�%'V OQR�%'Wh%'#�%�$�02+*-�-�V2a*V6-�-':<%�$�)"(2V*#E.@9ZN
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Java �
� clone 
M� 
�	����ig^!

a6V*-�-':<%�$2)"(2)"%/B"N@-�(X81R�&�#�%'=EaJ:<$�)M(j+*-�R�%'W2-�&�(P)
)M%'N Java n : clone n 9 D %'&�R�&�0POQ%'&�-�$J757�:�N1(X-'BMN

n N clone #�(�060*02$J)59ZV*)C=*069�+�$ n 9Z-�?�)
-'B@06%'V D 0_G�:`#�$EaJ:�#�0�#*=6$29Z=EaJ:<$PS 3�N�)�8".@%'-Z$E)"(
9Z=JaE:<$69XSQ9E-�?�)
-'B@0*%'V271%/:�."-4$J)�)�BMN�#�(�9Z)�a*V6-�-':<%�$69J02(�VJ:1)�O[-�&�%H?�-�= D %'-�W*-�&<)
N;G�$ public R�#�9KV�(�0*02#�$�#�(�0*0*02$E)�a*V*-�-':I%�$*9>)"(X#6-'B"-�?�B"W�9�9ZV*)
=6069�+�$ k 9Z?�-�7 D 0�GH:`#�$JaE:�#�029Z-�&�(�9

9Z=EaJ:<$69E(X8".
:<(�:�)5+*-�(*)�(*-ESObject.clone() -�� . exception 9Z?�-�7 D 0_G�:`V67�G�-�-JO cloneable n#�$29Z)
-':IR�02(�0*029Z-�?�)
-'B@06%'V D 0_G�:<(h9Z=EaJ:<$69XO[)M%/B"N�(�9;8�%'VE: D a*V2)"%/:17�W6)Y#�0J71%�R�OU9A?�-�7 D 0�G�:<(
3@7�8�a*V6-�-':<%�$�)�BMN�(*)�7�(JB@$�-�$6(P9Z8":�%/.�9J0�#E.
:<%'&49Z)�:<R�9J92S clone n :b(�%�0J-�(�9>#�%'-�7�(JB�$

k Obect n N`%'-�)"$�#�%'W*=E-�-�#�9

class MyArray implements Cloneable {
    Object[] _array = new Object[10];
    public Object clone() {

MyArray ret = new MyArray();
for(int i=0; i<10; ++i)
    ret._array[i] = _array[i].clone(); // c.error: Object.clone() is protected
return ret;

    }
}

S[#E."&�0J&49Z#*-�-�9]$J)�#�$�G�N�#�%'7�(JB@$PG�$�#6-�7�%/:�-�?b9Z#*-�-�9 Object.clone() +�$O[7�%'V�0A:<(h$J-�9>#�06$*9XS 3�NL)CN`9A)C-':<R�029A71%'?�:
clone

)i.�%'&�R�9
Java

9�B@(�9K-':1?�.@0K.@%'810�#�%�9Z#*)�-'.
:1a
9Z-�?�V*&�%/B,9Z#*-�-�9

Object.clone()
OQ+*-�7�-�(*N10�#*?�:<%�(�029�B@(2)"(h9Z-�?�a*&�-�7�%�$Z:`8�.5#*-�-�9

Java
7�(�$EN

O
internet n 9K#�(*7�:�:�=E7@&Z(�%�0E-�(*)Y#68�.@%'-�069�9�B@(*)59ZN
B@9 Java

71(�$JN;O[7@#�%'-<7�=6%�$*0�V67;S[#*-�71%/:�-�?
#JBMW�%�9E(X71%'7�:>S

clone() n 9 D %'&�R�&�0E)Y#�%'=EaJ:<$2\"-�W�%�9Z)5%'?�)"$J&49�B@(�9K-�&�&�N@#�06%AOQ9Z=EaJ:I$�#�%'-'.
:b%')MR�#�9SU%/:b(�%�0J-�(�9K#�%'=6%'&':<% D %'&�R�&�0A:T9J06RHB5#�%'=EaJ:I$*9
 

 


