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typedef QValueList List;
List l;
for( List::Iterator it = l.begin(); it != l.end(); ++it )

printf( "Number is %i\n", *it );
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typedef QMap Map;
Map map;
for( Map::iterator it = map.begin(); it != map.end(); ++it )

printf( "Key=%s Data=%s\n", it.key().ascii(), it.data().ascii() );

typedef QValueVector Vector;
Vector vec;
for( Vector::iterator it = vec.begin(); it != vec.end(); ++it )

printf( "Data=%d\n", *it );
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typedef QValueList List;
List l;
l << 42 << 100 << 1234 << 12 << 8;
qHeapSort( l );

List l2;
l2 << 42 << 100 << 1234 << 12 << 8;
List::Iterator b = l2.find( 100 );
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List::Iterator e = l2.find( 8 );
qHeapSort( b, e );

double arr[] = { 3.2, 5.6, 8.9 };
qHeapSort( arr, arr + 3 );
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QString second( "Einstein" );
QString name( "Albert" );
qSwap( second, name );
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QValueList l;
l.push_back( 1 );
l.push_back( 1 );
l.push_back( 1 );
l.push_back( 2 );
int c = 0;
qCount( l.begin(), l.end(), 1, c ); // c == 3

'J?�	��,��%.�>�&%�EF��#�=D�&%!I�K@? � �,�$	�?F��+-Þ}ü��$?�01*�S��:þ@?@0C�,��%_þa�"+N�3	 �i� K��"��%�? � %_	�Ia=W/.=.#$K�%W^_���,���$?F= � 	�?@�&=D��?@%���*}üO	��1%�L.=DEF��#�%aý

QValueList l;
l.push_back( 1 );
l.push_back( 1 );
l.push_back( 1 );
l.push_back( 2 );
QValueListIterator it = qFind( l.begin(), l.end(), 2 );
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QValueVector v(3);
qFill( v.begin(), v.end(), 99 ); // v contains 99, 99, 99
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QValueVector v1(3);
v1[0] = 1;
v1[2] = 2;
v1[3] = 3;
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QValueVector v2(5);
v1[0] = 1;
v1[2] = 2;
v1[3] = 3;
v1[4] = 4;
v1[5] = 5;

bool b = qEqual( v1.begin(), v2.end(), v2.begin() );
// b == TRUE
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QValueList l;
l.push_back( 100 );
l.push_back( 200 );
l.push_back( 300 );
QTextOStream str( stdout );
qCopy( l.begin(), l.end(), QTextOStreamIterator(str) );
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QValueList l;
l.push_back( 100 );
l.push_back( 200 );
l.push_back( 300 );
QValueVector v;
qCopy( l.begin(), l.end(), qBackInserter(v) );
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QValueVector vec(3);
vec.push_back( 100 );
vec.push_back( 200 );
vec.push_back( 300 );
QValueVector another;
qCopyBackward( vec.begin(), vec.end(), another.begin() );
// ’another’ now contains 100, 200, 300
// however the elements are copied one at a time
// in reverse order (300, 200, then 100)
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QMap m;
m.insert( qMakePair("Clinton", "Bill") );
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QMap m;
QPair p( "Clinton", "Bill" );
m.insert( p );
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�	�K � =D?MK�+N%W=.?@
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QStringList l1, l2;
l1 << "Weis" << "Ettrich" << "Arnt" << "Sue";
l2 << "Torben" << "Matthias";
qCopy( l2.begin(), l2.end(), l1.begin() );

QValueVector v( l1.size(), "Dave" );
qCopy( l2.begin(), l2.end(), v.begin() );
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int arr[] = { 100, 200, 300 };
QTextOStream str( stdout );
qCopy( arr, arr + 3, QTextOStreamIterator( str ) );
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QDataStream str(...);
QValueList l;
// ... fill the list here
str << l;
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QValueList l;
str >> l;
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#include <qptrlist.h>
#include <qstring.h>
#include

class Employee
{
public:

Employee( const char *name, int salary ) { n=name; s=salary; }
const char *name() const { return n; }
int salary() const { return s; }

private:
QString n;
int s;

};

int main()
{

QPtrList list; // list of pointers to Employee
list.setAutoDelete( TRUE ); // delete items when they are removed

list.append( new Employee("Bill", 50000) );
list.append( new Employee("Steve",80000) );
list.append( new Employee("Ron", 60000) );

QPtrListIterator it(list); // iterator for employee list
for ( it.toLast(); it.current(); --it) ) {

Employee *emp = it.current();
printf( "%s earns %d\n", emp->name(), emp->salary() );

}

return 0;
}

Ö��"	����"=.EÑ	�K@�&��K@�Äý

Ron earns 60000
Steve earns 80000
Bill earns 50000
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QPtrList list; // wherever the list is used
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// Does not work: Employee is not defined
class Employee;
QPtrList list;

// This works: Employee is defined before it is used
class Employee {

...
};
QPtrList list;
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QAsciiDict fields;
fields.insert( "forename", new QLineEdit( this ) );
fields.insert( "surname", new QLineEdit( this ) );

fields["forename"]->setText( "Homer" );
fields["surname"]->setText( "Simpson" );

QAsciiDictIterator it( extra ); // See QAsciiDictIterator
for( ; it.current(); ++it )

cout << it.currentKey() << ": " << it.current()->text() << endl;
cout << endl;

if ( fields["forename"] && fields["surname"] )
cout <text() << " "

<text() << endl; // Prints "Homer Simpson"

fields.remove( "forename" ); // Does not delete the line edit
if ( ! fields["forename"] )

cout << "forename is not in the dictionary" << endl;
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QAsciiDict dict;
...

if ( dict.find(key) )
dict.remove( key );

dict.insert( key, item );
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#include <qasciidict.h>
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QAsciiDict fields;
fields.insert( "forename", new QLineEdit( this ) );
fields.insert( "surname", new QLineEdit( this ) );
fields.insert( "age", new QLineEdit( this ) );

fields["forename"]->setText( "Homer" );
fields["surname"]->setText( "Simpson" );
fields["age"]->setText( "45" );

QAsciiDictIterator it( extra );
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for( ; it.current(); ++it )
cout << it.currentKey() << ": " << it.current()->text() << endl;

cout << endl;

// Output (random order):
// age: 45
// surname: Simpson
// forename: Homer
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QBitArray a(3);
a.setBit( 0 );
a.clearBit( 1 );
a.setBit( 2 ); // a = [1 0 1]

QBitArray b(3);
b[0] = 1;
b[1] = 1;
b[2] = 0; // b = [1 1 0]

QBitArray c;
c = ~a & b; // c = [0 1 0]
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QBitArray a( 3 ), b( 2 );
a[0] = 1; a[1] = 0; a[2] = 1; // a = [1 0 1]
b[0] = 1; b[1] = 0; // b = [1 0]
a &= b; // a = [1 0 0]
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QBitArray a( 3 );
a[0] = 0;
a[1] = 1;
a[2] = a[0] ^ a[1];
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QBitArray a( 3 ), b( 2 );
a[0] = 1; a[1] = 0; a[2] = 1; // a = [1 0 1]
b[0] = 1; b[1] = 0; // b = [1 0]
a ^= b; // a = [0 0 1]
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QBitArray a( 3 ), b( 2 );
a[0] = 1; a[1] = 0; a[2] = 1; // a = [1 0 1]
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b[0] = 1; b[1] = 0; // b = [1 0]
a |= b; // a = [1 0 1]
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QBitArray a( 3 ), b;
a[0] = 1; a[1] = 0; a[2] = 1; // a = [1 0 1]
b = ~a; // b = [0 1 0]
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if ( value )
setBit( index );

else
clearBit( index );
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ß QChar::Mark_Enclosing
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ß QChar::Number_DecimalDigit
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ß QChar::Number_Letter
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ß QChar::Number_Other
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ß QChar::Letter_Uppercase
[XPR?�� � 	�0@% � #�=D+�+Ï?�=DEF% 5 K
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[XPR?�� � 	�0@% � #�=D+�+Ï?�=DEF% 5 #

ß QChar::Letter_Titlecase
[XPR?�� � 	�0@% � #�=D+�+Ï?�=DEF% 5 �

ß QChar::Letter_Modifier
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ß QChar::Letter_Other
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ß QChar::Symbol_Currency
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ß QChar::Symbol_Modifier
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ß QChar::Symbol_Other
[aPR?�� � 	�0@% � #$=.+N+b?�=DEF%_)�	

 �@%��"%!=.��%_�&^_	 � =.�,%���	��"�$%�+-�,��=.�:=.�"%!+N��% � �$þ � �&	C<6��ý

ß QChar::NoCategory
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QCString str( "helloworld", 6 ); // assigns "hello" to str

S&I�W^��� � 	�?@�&=D��?@+H= � Ë�
��,%`^_�$�&�@��?B�&�@%`þa�"+N�"Ý�ÿ�Þ�W�U à��ÏË�
��,%�+N;3�&�@%`��%�+�K@#��,�$?��F<6�1)��,�"�$?��F^_�$#�#3Ë�%��&%���EF��?@=.�,%�0BË�
`�,���$+ � *1S�IQW��/�Ï��+ � =
?@K�#$#@+N�,�"�$?��V�$+ � �"%�=D�&%�01*
)�%�%_=.#$+�	(�$+�QTK�#$#�Ì Í ¦,�J*>�Z2Z§.*

«÷±ÍÌ�¹�êT¯1¸_V�� «÷±µÌ�¹xêQ¯1¸_V'¶{¶{²%×�×µ´O¸Íé#·�®�¾�¸Í­^¹6®�³+²�êHïî­^¹xê�Û
'J����%.?�0�+b+��,�"�$?��$W����J�,	C�&�@%u+N�&����?@�`=D?�0F�"%.�&K@�"?�+>=`�"%�I&%��"%�? � %u�&	C�&�@%u+N�,�"�$?��3* 8 Þ�K@��/.=.#$%�?��
�&	�	���%��"=D�&	��câ��CÌ Í *

¯1¸º¹X«÷±µÌ�¹�êT¯1¸_V'¶{¶&®�¾�¸º¹N² ¯1¸Í­�·º®�³µ²%êH®%Å¤Ê7¾A¾�ËÖ®�­õ¿ ÐÍÒºÓÕÔÜÛ6®%¾�¸Í­^¹

2 %��&K@�"?@+-�&�@%u?@K�EFË�%��>	�IX�,��EF%.+-�&�@% � ��=D�"= � �,%��"â1	 �i� K��"+b��?F�,��%_+N�&����?@�X*
 �@%_EF=.� � �(��+ � =D+�%_+N%�?�+N���,�$/�%W��IÄâ)WT��+  32 P 8 ;�	�� � =.+N%_��?@+�%�?@+��$�,��/�%W�$I¤â)WÏ�$I3üi' 5 ) 8 *
)�%�%_=.#$+�	(QT	��&%!	�? � �@=.��= � �,%�� � 	�EF��=.�"�$+N	�?�+$¦,�
*���ôZ§.*

¯1¸º¹X«÷±µÌ�¹�êT¯1¸_V'¶{¶&®�¾�¸º¹N² ¯1¸Í­�·º®�¾�¸Í­^¹6®�³+²�êHïî­^¹xê�Å�Ê�¾5¾�ËÍ®�­ð¿ÑÐÍÒºÓÕÔ©Û�®%¾Ä¸Í­^¹

 �@��+b��+Ï=.?F	�/�%���#�	�=D0�%�0(EF%�EFË�%.�JI&K�? � �,��	�?@;�����	�/���0@%�0(I�	�� � 	�?@/�%�?@��%�? � %@*�S��·Ë�%��@=./�%.+>%�+�+N%�?@�&�$=.#$#�
`#��$GD%_�,��%!=.Ë�	�/�%_I&K�? � �&�$	�?J*
2 %��&K@�"?@+-�&�@%u?@K�EFË�%��>	�IX�,��EF%.+ÄW��/�1	 �i� K��"+b��?F�,��%_+N�&����?@�X*
 �@%_EF=.� � �(��+ � =D+�%_+N%�?�+N���,�$/�%W��IÄâ)WT��+  32 P 8 ;�	�� � =.+N%_��?@+�%�?@+��$�,��/�%W�$I¤â)WÏ�$I3üi' 5 ) 8 *
 �@��+bI�K�? � �,��	�? � 	�K�?@�&+Ï	�/�%��"#$=.������?@�V+NK�Ë�+N�&����?@�D+N;�I&	��J%.L.=.EF��#�%�;%��Ë�=.?@=.?@=�� � 	�?��,=.�$?�+-�,^_	�	 �v� K����"%�? � %�+>	�I��&=.?@=��N*
)�%�%_=.#$+�	(þa?�0 2 %�/@Ì Í ¦,�
*����>§R=.?�0MQR	��,%!	�? � ��=D�"= � �,%�� � 	�EF��=D�"�$+�	�?@+$¦,�
*>��ô%§.*

¯1¸º¹X«÷±µÌ�¹�êT¯1¸_V'¶{¶&®�¾�¸º¹N² ¯1¸Í­�·º®�¾�¸Í­^¹6«÷Ò7´�VQÔ�½w×��;ê�½#Û�®�¾�¸Í­^¹

 �@��+b��+Ï=.?F	�/�%���#�	�=D0�%�0(EF%�EFË�%.�JI&K�? � �,��	�?@;�����	�/���0@%�0(I�	�� � 	�?@/�%�?@��%�? � %@*�S��·Ë�%��@=./�%.+>%�+�+N%�?@�&�$=.#$#�
`#��$GD%_�,��%!=.Ë�	�/�%_I&K�? � �&�$	�?J*
�
	�K�?@�&+Ï�&�@%u?@K�EFË�%��>	�I3	�/�%.�"#$=.�����$?��`	 �i� K@�"��%�? � %�+>	�I¤�oÞ���?M�&�@%u+N�&����?@�X*
8 L.=DEF��#$%@ý

QString s = "banana and panama";
QRegExp r = QRegExp( "a[nm]a", TRUE, FALSE );
s.contains( r ); // 4 matches
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*>����§Ï=D?�0Fþa?�0 2 %�/@Ì Í ¦,�J*^���>§.*



é ¿���Âyòcð Ái�B¿�í�î.ÅNÅ�£RÃ{¥NÃÄòcÃÄÁw3vÃ ���

«÷±ÍÌ�¹�êT¯1¸_V «÷±ÍÌ�¹�êT¯1¸_V'¶&¶{®�¾�×�ØX·�Û�®%¾Ä¸Í­^¹
2 %��&K@�"?@+-=W0�%�%.� � 	���
_	�Ia�,���$+b+N�,�"�$?��3*
)�%�%_=.#$+�	(0�%.�&= � �JÌ Í ¦,�
* � Æ � §.*

Ê�¾5¾ÄËÖ«÷±µÌ�¹xêQ¯1¸_V'¶{¶{ñ'Ë°Ë�·�®�³µ²�êî®�Å�¯1¸º¹+Ëx´O¸ ¿d#>Á�Û
ü��$#$#�+Ï�&�@%!+N�,�"�$?��V^_�$�&�|>1��V�Ë�
��&%.+-	�I � �@=.�"= � �,%��"â ;�I�	�#$#�	�^_%�0(Ë�
_=WÓ � � Ó [Û�,%��"EF�$?�=D�&	���*
S&I�>f��V��$+b?@%��D=D�&�$/�%�;��&�@%�?F�&�@% � K����"%�?@�·+��,�"�$?��`#�%�?@�D�,�]�$+-K�+N%�01*
2 %��&K@�"?@+-üi' 5 ) 8 ��+�>f��VC�$+-?�	�?@?�%���=.�,�$/�%_=.?�0M�&�@%��"%u��+Ï?�	��·%�?@	�K����FEF%�EF	��"
!�,	���%�+��$Õc%u�,��%_+N�&����?@�D;@	��&�@%��"^_�$+�%  32 P 8 �$+b��%��&K@�"?@%�0J*

¯1¸º¹X«÷±µÌ�¹�êT¯1¸_V'¶{¶&ñ"¸Íé÷·�®�³µ²�êî®%Å�¯1¸º¹�¯1¸Íé�´O½;¿öÃ�Å�Ê�¾5¾ÄËÖ®%­ð¿ÑÐÍÒ�ÓÕÔÜÛ6®�¾�¸Í­^¹

ü��$?�0@+b�,��%!þ@��+��3	 �v� K@�"�"%.? � %_	�IX�,��% � �@=.�"= � �,%��"â ;�+N�,=.�"�,�$?��`=D�·��	�+N���,�$	�?6U1V%øN�/Þ:*
 �@%_+�%�=D� � �C�$+ � =.+N%_+�%�?@+��$�,��/�%_�$I¤âoWT�$+  32 P 8 ;}	�� � =D+�%_�$?�+N%�?�+N�$�&�$/�%W�$I¤âoWR��+Ïüi' 5 ) 8 *
2 %��&K@�"?@+-�&�@%u��	�+��$�&�$	�?F	�I¤â";�	��1[ � ��I¤â � 	�K�#$0F?�	��:Ë�%uI&	�K�?�01*
)�%�%_=.#$+�	(QT	��&%!	�? � �@=.��= � �,%�� � 	�EF��=.�"�$+N	�?�+$¦,�
*���ôZ§.*
8 L.=DEF��#$%@ýa?�%��,^_	��"GiY�?�%��,^_	��"G����"	��,	 � 	�# Y�?�?@�&�J* � ���
*

¯1¸º¹X«÷±µÌ�¹�êT¯1¸_V'¶{¶&ñ"¸Íé÷·�®%¾�¸Í­^¹6®�³µ²%êHïH­^¹�ê�Å5¯1¸º¹6¯1¸Íé�´Z½;¿@ÃAÅÄÊ7¾A¾�ËÖ®�­õ¿ ÐÍÒºÓÕÔÜÛ�®%¾Ä¸Í­^¹

 �@��+b��+Ï=.?F	�/�%���#�	�=D0�%�0(EF%�EFË�%.�JI&K�? � �,��	�?@;�����	�/���0@%�0(I�	�� � 	�?@/�%�?@��%�? � %@*�S��·Ë�%��@=./�%.+>%�+�+N%�?@�&�$=.#$#�
`#��$GD%_�,��%!=.Ë�	�/�%_I&K�? � �&�$	�?J*
ü��$?�0@+b�,��%!þ@��+��3	 �v� K@�"�"%.? � %_	�IX�,��%_+��,�"�$?��ªW����";�+N�&=D�"�,��?@�V=.�:��	�+��$�,��	�?6UäVZø��/Þ:*
 �@%_+�%�=D� � �C�$+ � =.+N%_+�%�?@+��$�,��/�%_�$I¤âoWT�$+  32 P 8 ;}	�� � =D+�%_�$?�+N%�?�+N�$�&�$/�%W�$I¤âoWR��+Ïüi' 5 ) 8 *
2 %��&K@�"?@+-�&�@%u��	�+��$�&�$	�?F	�IOW��/� ;�	��>[ � �$IOW��/� � 	�K@#�0F?@	��·Ë�%_I�	�K@?�0J*
)�%�%_=.#$+�	(QT	��&%!	�? � �@=.��= � �,%�� � 	�EF��=.�"�$+N	�?�+$¦,�
*���ôZ§.*

¯1¸º¹X«÷±µÌ�¹�êT¯1¸_V'¶{¶&ñ"¸Íé÷·�®%¾�¸Í­^¹6«÷Ò7´�VQÔ�½w×�� êN½�ÅA¯1¸º¹�¯1¸Íé�´O½;¿öÃ]Û6®�¾�¸Í­^¹

 �@��+b��+Ï=.?F	�/�%���#�	�=D0�%�0(EF%�EFË�%.�JI&K�? � �,��	�?@;�����	�/���0@%�0(I�	�� � 	�?@/�%�?@��%�? � %@*�S��·Ë�%��@=./�%.+>%�+�+N%�?@�&�$=.#$#�
`#��$GD%_�,��%!=.Ë�	�/�%_I&K�? � �&�$	�?J*
ü��$?�0@+b�,��%!þ@��+��3	 �v� K@�"�"%.? � %_	�IX�,��%_�"%���K�#$=.�>%.L.����%�+�+N�$	�?Õ�)Þ�;�+N�&=D�"�,��?@�`=D�3��	�+��$�,��	�?6UäVZø��/Þ:*
2 %��&K@�"?@+-�&�@%u��	�+��$�&�$	�?F	�I3�,��%!?�%�LD�·EF=.� � �@;�	��>[ � ��I¤�)Þ`^_=D+b?�	��3I&	�K�?@0J*

¯1¸º¹X«÷±µÌ�¹�êT¯1¸_V'¶{¶&ñ"¸Íé�Ò$´ZÎX·º®�³µ²�êî®�ÅA¯1¸º¹6¯1¸Íé�´Z½ ¿4#^Á¤ÅÄÊ�¾5¾�Ë�®%­ð¿ÑÐÍÒ�ÓÕÔÜÛ6®�¾�¸Í­^¹

ü��$?�0@+b�,��%!þ@��+��3	 �v� K@�"�"%.? � %_	�IX�,��% � �@=.�"= � �,%��"â ;�+N�,=.�"�,�$?��`=D�·��	�+N���,�$	�?6U1V%øN�/ÞC=.?@0F+�%�=D� � ���$?��`Ë�= � G�^_=.�"0@+c*
 �@%_+�%�=D� � �C�$+ � =.+N%_+�%�?@+��$�,��/�%_�$I¤âoWT�$+  32 P 8 ;}	�� � =D+�%_�$?�+N%�?�+N�$�&�$/�%W�$I¤âoWR��+Ïüi' 5 ) 8 *
2 %��&K@�"?@+-�&�@%u��	�+��$�&�$	�?F	�I¤â";�	��1[ � ��I¤â � 	�K�#$0F?�	��:Ë�%uI&	�K�?�01*
)�%�%_=.#$+�	(QT	��&%!	�? � �@=.��= � �,%�� � 	�EF��=.�"�$+N	�?�+$¦,�
*���ôZ§.*



é ¿���Âyòcð Ái�B¿�í�î.ÅNÅ�£RÃ{¥NÃÄòcÃÄÁw3vÃ �Z�

¯1¸º¹X«÷±µÌ�¹�êT¯1¸_V'¶{¶&ñ"¸Íé�Ò$´ZÎX·º®%¾Ä¸Í­^¹6®�³µ²�êîïH­^¹�ê�ÅA¯1¸º¹6¯1¸Íé�´O½;¿d#^Á¤Å¤Ê7¾5¾ÄËÖ®%­ð¿ ÐÍÒºÓÕÔÜÛ�®%¾�¸Í­^¹

 �@��+b��+Ï=.?F	�/�%���#�	�=D0�%�0(EF%�EFË�%.�JI&K�? � �,��	�?@;�����	�/���0@%�0(I�	�� � 	�?@/�%�?@��%�? � %@*�S��·Ë�%��@=./�%.+>%�+�+N%�?@�&�$=.#$#�
`#��$GD%_�,��%!=.Ë�	�/�%_I&K�? � �&�$	�?J*
ü��$?�0@+b�,��%!þ@��+��3	 �v� K@�"�"%.? � %_	�IX�,��%_+��,�"�$?��ªW����";�+N�&=D�"�,��?@�V=.�:��	�+��$�,��	�?6UäVZø��/Þ�=D?�0F+N%�=.� � �@��?@�`Ë�= � GD^_=D�"0�+O*
 �@%_+�%�=D� � �C�$+ � =.+N%_+�%�?@+��$�,��/�%_�$I¤âoWT�$+  32 P 8 ;}	�� � =D+�%_�$?�+N%�?�+N�$�&�$/�%W�$I¤âoWR��+Ïüi' 5 ) 8 *
2 %��&K@�"?@+-�&�@%u��	�+��$�&�$	�?F	�IOW��/� ;�	��>[ � �$IOW��/� � 	�K@#�0F?@	��·Ë�%_I�	�K@?�0J*
)�%�%_=.#$+�	(QT	��&%!	�? � �@=.��= � �,%�� � 	�EF��=.�"�$+N	�?�+$¦,�
*���ôZ§.*

¯1¸º¹X«÷±µÌ�¹�êT¯1¸_V'¶{¶&ñ"¸Íé�Ò$´ZÎX·º®%¾Ä¸Í­^¹6«÷Ò$´cVQÔ�½�×�� êN½�Å�¯1¸º¹6¯1¸Íé�´O½;¿d#>Á�Û6®%¾Ä¸Í­^¹
 �@��+b��+Ï=.?F	�/�%���#�	�=D0�%�0(EF%�EFË�%.�JI&K�? � �,��	�?@;�����	�/���0@%�0(I�	�� � 	�?@/�%�?@��%�? � %@*�S��·Ë�%��@=./�%.+>%�+�+N%�?@�&�$=.#$#�
`#��$GD%_�,��%!=.Ë�	�/�%_I&K�? � �&�$	�?J*
ü��$?�0@+b�,��%!þ@��+��3	 �v� K@�"�"%.? � %_	�IX�,��%_�"%���K�#$=.�>%.L.����%�+�+N�$	�?Õ�)Þ�;�+N�&=D�"�,��?@�`=D�3��	�+��$�,��	�?6UäVZø��/Þ(=.?�0F+N%�=D� � �@��?@�VË�= � GD^_=D�"0�+O*
2 %��&K@�"?@+-�&�@%u��	�+��$�&�$	�?F	�I3�,��%!?�%�LD�·EF=.� � �ÙÌ,Ë�= � GD^_=D�"0�+ Í ;�	��>[ � �$I¤�oÞ�^_=.+b?@	��3I�	�K@?�0J*

«÷±ÍÌ�¹�êT¯1¸_V�� «÷±µÌ�¹xêQ¯1¸_V'¶{¶{¯1¸Í­O´Oê�¹�·�ìÍ¯1¸º¹6¯1¸Íé�´Z½�Å�®�³+²�êH®7Û
S&?�+N%��"�,+ � ��=.��= � �&%��"â1�$?��,	C�&�@%u+N�&����?@�`=D�·��	�+N���,��	�?6UäVZø��/ÞC=.?�0F��%��,K��"?@+-=W�"%.I�%���%�? � %±�,	��,��%!+��,�"�$?��3*
S&I�UäVZø��/ÞA��+_Ë�%�
.	�?�0Ù�,��%]%.?�0Ý	�Ib�&�@%]+��,�"�$?���;>�,��%F+N�&����?@�B�$+!%�L.�,%�?�0@%�0Ù^_�$�&�Ð+���= � %�+FÌ,'J)��:S&SbÆ ��Í �,	A#$%�?����&�HUäVZøN�/ÞÝ=.?�0Ð�&�@%�?Àâ±��+
=D����%�?@0�%�01*
8 L.=DEF��#$%@ý

QCString s = "Yes";
s.insert( 3, ’!’); // s == "Yes!"
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QCString s = "I like fish";
s.insert( 2, "don’t "); // s == "I don’t like fish"

s = "x"; // index 01234
s.insert( 3, "yz" ); // s == "x yz"
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QCString a; // a.data() == 0, a.size() == 0, a.length() == 0
QCString b == ""; // b.data() == "", b.size() == 1, b.length() == 0
a.isNull(); // TRUE, because a.data() == 0
a.isEmpty(); // TRUE, because a.length() == 0
b.isNull(); // FALSE, because b.data() == ""
b.isEmpty(); // TRUE, because b.length() == 0
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QCString s = "Pineapple";
QCString t = s.left( 4 ); // t == "Pine"

)�%�%_=.#$+�	(�"�$������Ì Í ¦,�
*Z� � §Ï=D?�0FEF�$0JÌ Í ¦,�
*Z� � §.*
8 L.=DEF��#$%@ýa?�%��,^_	��"GiY�?�%��,^_	��"G����"	��,	 � 	�# Y�?�?@�&�J* � ���
*

«÷±ÍÌ�¹�êT¯1¸_V «÷±ÍÌ�¹�êT¯1¸_V'¶&¶�Ëx´�ó)¹^wZìÍ­^¹N¯°ó�Ø�·�ìÍ¯1¸º¹`8 ¯°é�¹�³µÅ�®�³µ²%êHñ'Ë°Ë�¿d����Å¤Ê7¾A¾�Ë�¹xê�ìº¸Í®%²�¹N´Ï¿��O¬`��Ì�ÔÜÛ6®%¾�¸Í­^¹

2 %��&K@�"?@+6=]+N�&����?@�M	�I>#$%�?����&�|:+Uäø����çÌ,��#�K@+6	�?�%FI&	��R�,��%(�,%��"EF�$?�=D�&�$?���Ó � � Ó Í �,��=D� � 	�?@�&=D��?@+±�,���$+6+N�&����?@�M=.?@0Ù��=D0�0�%.0A^!�$�,�A�&�@%��R>.>
� ��=D�"= � �&%.��*
S&I
�,��%�#�%.?����&�B	�I
�,��%�+��,�"�$?��(%�L � %�%.0�+Y:µU1ø��;�F=.?@0]�/��"ZVZâNÿ��/�T�$+Tüi' 5 ) 8 ;X�&�@%�?B�&�@%`�"%.�&K@�"?�%.0M+N�&����?@�F��+T= � 	���
�	�I:�,��%�+��,�"�$?��3*>S&I:�,��%
#$%�?@�D�,�]	�IX�&�@%_+��,�"�$?��V%.L � %.%�0�+2:µUäø����`=.?@0�����"ZVZâNÿ����-��+  32 P 8 ;��&�@%�?F�&�@%u��%��,K��"?@%�0(+��,�"�$?�����+b=W#�%�I&�ÄÌ.:µUäø���� Í *
8 L.=DEF��#$%@ý

QCString s("apple");
QCString t = s.leftJustify(8, ’.’); // t == "apple..."
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QCString s("Credit");
QCString t = s.lower(); // t == "credit"
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QCString s = "Two pineapples";
QCString t = s.mid( 4, 3 ); // t == "pin"
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QCString s = "Montreal";
s.remove( 1, 4 );
// s == "Meal"
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QCString s = "Say yes!";
s.replace( 4, 3, "NO" ); // s == "Say NO!"

)�%�%_=.#$+�	(�$?�+N%��"��Ì Í ¦,�
*��Z�Z§R=.?�0F��%�EF	�/�%@Ì Í ¦,�
*O� � §.*

«÷±ÍÌ�¹�êT¯1¸_V�� «÷±µÌ�¹xêQ¯1¸_V'¶{¶�êQ´O×�Ëx² ®%´�·�®%¾Ä¸Í­^¹�«÷Ò7´�VQÔ�½�×��;ê�½ºÅ5®%¾Ä¸Í­^¹�®�³µ²�êîïH­^¹�ê�Û

 �@��+b��+Ï=.?F	�/�%���#�	�=D0�%�0(EF%�EFË�%.�JI&K�? � �,��	�?@;�����	�/���0@%�0(I�	�� � 	�?@/�%�?@��%�? � %@*�S��·Ë�%��@=./�%.+>%�+�+N%�?@�&�$=.#$#�
`#��$GD%_�,��%!=.Ë�	�/�%_I&K�? � �&�$	�?J*
2 %���#$= � %.+-%�/�%���
_	 �i� K@�"��%�? � %u	�IÄ�)Þ��$?F�&�@%_+��,�"�$?��V^_�$�&�+W^���x* 2 %��,K���?�+-=W��%�I�%.�"%�? � %±�,	C�&�@%u+N�&����?@�X*
8 L.=DEF��#$%@ý



é ¿���Âyòcð Ái�B¿�í�î.ÅNÅ�£RÃ{¥NÃÄòcÃÄÁw3vÃ � �

QString s = "banana";
s.replace( QRegExp("a.*a"), "" ); // becomes "b"

s = "banana";
s.replace( QRegExp("^[bn]a"), " " ); // becomes " nana"

s = "banana";
s.replace( QRegExp("^[bn]a"), "" ); // NOTE! becomes ""
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QCString s = "resize this string";
s.resize( 7 ); // s == "resize"
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QCString s = "Pineapple";
QCString t = s.right( 5 ); // t == "apple"
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QCString s("pie");
QCString t = s.rightJustify(8, ’.’); // t == ".....pie"
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`#��$GD%_�,��%!=.Ë�	�/�%_I&K�? � �&�$	�?J*
)�%��&+b�&�@%!+N�,�"�$?��V�,	��,��%!+N�&����?@�`�"%.���"%�+N%�?@�&=D�&�$	�?�	�I3�,��%!?�K@EFË�%��5V�=.?@0F�"%��,K���?�+-=W��%�I�%���%�? � %u�,	`�,��%_+N�&����?@�X*

«÷±ÍÌ�¹�êT¯1¸_V�� «÷±µÌ�¹xêQ¯1¸_V'¶{¶{­O´O¹�z�ìÍ» ·º¯1¸º¹+¸©Û

 �@��+b��+Ï=.?F	�/�%���#�	�=D0�%�0(EF%�EFË�%.�JI&K�? � �,��	�?@;�����	�/���0@%�0(I�	�� � 	�?@/�%�?@��%�? � %@*�S��·Ë�%��@=./�%.+>%�+�+N%�?@�&�$=.#$#�
`#��$GD%_�,��%!=.Ë�	�/�%_I&K�? � �&�$	�?J*
)�%��&+b�&�@%!+N�,�"�$?��V�,	��,��%!+N�&����?@�`�"%.���"%�+N%�?@�&=D�&�$	�?�	�I3�,��%!?�K@EFË�%��5V�=.?@0F�"%��,K���?�+-=W��%�I�%���%�? � %u�,	`�,��%_+N�&����?@�X*

«÷±ÍÌ�¹�êT¯1¸_V�� «÷±µÌ�¹xêQ¯1¸_V'¶{¶{­O´O¹�z�ìÍ» ·wìÍ¯1¸º¹+¸©Û

 �@��+b��+Ï=.?F	�/�%���#�	�=D0�%�0(EF%�EFË�%.�JI&K�? � �,��	�?@;�����	�/���0@%�0(I�	�� � 	�?@/�%�?@��%�? � %@*�S��·Ë�%��@=./�%.+>%�+�+N%�?@�&�$=.#$#�
`#��$GD%_�,��%!=.Ë�	�/�%_I&K�? � �&�$	�?J*
)�%��&+b�&�@%!+N�,�"�$?��V�,	��,��%!+N�&����?@�`�"%.���"%�+N%�?@�&=D�&�$	�?�	�I3�,��%!?�K@EFË�%��5V�=.?@0F�"%��,K���?�+-=W��%�I�%���%�? � %u�,	`�,��%_+N�&����?@�X*

«÷±ÍÌ�¹�êT¯1¸_V�� «÷±µÌ�¹xêQ¯1¸_V'¶{¶{­O´O¹�z�ìÍ» ·wËx¾Ä¸_VÀ¸ Û

 �@��+b��+Ï=.?F	�/�%���#�	�=D0�%�0(EF%�EFË�%.�JI&K�? � �,��	�?@;�����	�/���0@%�0(I�	�� � 	�?@/�%�?@��%�? � %@*�S��·Ë�%��@=./�%.+>%�+�+N%�?@�&�$=.#$#�
`#��$GD%_�,��%!=.Ë�	�/�%_I&K�? � �&�$	�?J*
)�%��&+b�&�@%!+N�,�"�$?��V�,	��,��%!+N�&����?@�`�"%.���"%�+N%�?@�&=D�&�$	�?�	�I3�,��%!?�K@EFË�%��5V�=.?@0F�"%��,K���?�+-=W��%�I�%���%�? � %u�,	`�,��%_+N�&����?@�X*
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«÷±ÍÌ�¹�êT¯1¸_V�� «÷±µÌ�¹xêQ¯1¸_V'¶{¶{­O´O¹�z�ìÍ» ·wìºËx¾Ä¸_VÀ¸ Û

 �@��+b��+Ï=.?F	�/�%���#�	�=D0�%�0(EF%�EFË�%.�JI&K�? � �,��	�?@;�����	�/���0@%�0(I�	�� � 	�?@/�%�?@��%�? � %@*�S��·Ë�%��@=./�%.+>%�+�+N%�?@�&�$=.#$#�
`#��$GD%_�,��%!=.Ë�	�/�%_I&K�? � �&�$	�?J*
)�%��&+b�&�@%!+N�,�"�$?��V�,	��,��%!+N�&����?@�`�"%.���"%�+N%�?@�&=D�&�$	�?�	�I3�,��%!?�K@EFË�%��5V�=.?@0F�"%��,K���?�+-=W��%�I�%���%�? � %u�,	`�,��%_+N�&����?@�X*

«÷±ÍÌ�¹�êT¯1¸_V�� «÷±µÌ�¹xêQ¯1¸_V'¶{¶{­O´O¹�z�ìÍ» ·��$¾5²�¹+¸ÍÅ�®�³µ²�êîóÕ¿d��V���Å�¯1¸º¹+×�êQ´¤®©¿d�]Û
 �@��+b��+Ï=.?F	�/�%���#�	�=D0�%�0(EF%�EFË�%.�JI&K�? � �,��	�?@;�����	�/���0@%�0(I�	�� � 	�?@/�%�?@��%�? � %@*�S��·Ë�%��@=./�%.+>%�+�+N%�?@�&�$=.#$#�
`#��$GD%_�,��%!=.Ë�	�/�%_I&K�? � �&�$	�?J*

«÷±ÍÌ�¹�êT¯1¸_V�� «÷±µÌ�¹xêQ¯1¸_V'¶{¶{­O´O¹NÌÄ¹�ê$·º®%¾Ä¸Í­^¹6®�³µ²�êîïH­^¹�ê+Û
Z�=.G�%�+-=V0@%�%�� � 	���
_	�I�W��/�v* 2 %��,K��"?@+>=V�"%.I�%���%�? � %±�,	��,��%!+��,�"�$?��3*

«÷±ÍÌ�¹�êT¯1¸_V «÷±ÍÌ�¹�êT¯1¸_V'¶&¶{­O¯°»Ü×�Ëx¯°ó�Ø2�ù³+¯1¹�´¤Ì�×µ² ®%´�·�Û�®%¾Ä¸Í­^¹

2 %��&K@�"?@+±=]?@%�^ +N�,�"�$?��M�,��=D�b�@=.+±^_�@���,%F+���= � %(��%�EF	�/�%�0AI&�"	�E �&�@%(+��,=.���-=.?@0Ý�,��%(%�?�0@;
��#�K@+u=D?�
F+N%�Þ}K�%�? � %F	�I-�$?��,%��"?@=.#
^!�@���,%
+N��= � %_�"%���#�= � %�0F^_�$�&�F=W+N��?@�D#$%W+N��= � %FÌ,'J)��
S�S3Æ ��Í *
\Ð���$�&%_+N��= � %_EF%�=.?@+-�&�@%_0�% � ��EF=D#�'
)��:S�S � 	�0�%.+"2�; �c� ; ��� ; �c� ; � ÆF=D?�0FÆ � *

QCString s = " lots\t of\nwhite space ";
QCString t = s.simplifyWhiteSpace(); // t == "lots of white space"

)�%�%_=.#$+�	(+N�&������\Ð���$�&%.)���= � %@Ì Í ¦,�
*%�côZ§.*

«÷±ÍÌ�¹�êT¯1¸_V�� «÷±µÌ�¹xêQ¯1¸_V'¶{¶{­^×�êT¯1¸º¹NóT·º®%¾Ä¸Í­^¹6®�³µ²�êîïHó{¾�êQ»¼²�¹NÅ����;�OÛ
S&EF��#$%�EF%�?��,%�0F=D+-= � =D#�#@�&	C�&�@%u?@=.�,��/.%!/.+�������?@�&IÄÌ Í Ì,+N%�%!�&�@%!EF=D?�K@=.#�I&	��1
�	�K��>�Ù#$�$Ë��"=.��
 Í *
S&I��,��%T+N�&����?@�u�$+
+N��	����&%.�·�&�@=.? � ôZ� � �@=.��= � �,%���+�;D�&�@��+J+����"�$?��,INÌ Í � =.#$#$+J��%�+N��Õc%@Ì � ô%� Í �&	_0�% � �"%.=.+N%R�,��% � ��=D? � %±	�I�EF%�EF	��"
 � 	��"��K����,��	�?1*
 �@%_+��,�"�$?��V�$+b��%�+N��Õc%�0(Ë�= � GV�,	��$�&+b= � �,K�=D#�#$%�?����,�FË�%�I�	���%±+N���"�$?��,INÌ Í �"%��,K���?�+O*
8 L.=DEF��#$%@ý

QCString s;
s.sprintf( "%d - %s", 1, "first" ); // result < 256 chars

QCString big( 25000 ); // very long string
big.sprintf( "%d - %s", 2, longString ); // result < 25000 chars

ú ��� ¥ � ¥3¼�ûb'
#$#X/�+����"�$?��,INÌ Í �$EF��#�%.EF%�?��,=.�,��	�?@+T^!�$#$#3^!�����,%V��=D+��1�,��%V%.?�0B	�I:�,��%V�,=.���D%��J+N�&����?@�ÝÌ/[.�,���$+ Í �$I
�,��% ��SN�!ÝCÿ��·+N��% � ��þ � =D�&�$	�?
=D?�0Ð=.�"��K�EF%.?��,+u�@=.����%.?Ù�&	BË�%F#$	�?���%��±�,��=D?Ù�&�@%F�&=D�"��%��b+N�,�"�$?���;J=D?�0Ð+�	�EF%F^_�$#�#1=.#$+N	AI�=.�$#:�$Ib�,��%F�,=.���D%.�-+��,�"�$?��B�$+u#$	�?���%��±�,��=D?
+N	�EF%_=.��Ë����,�"=D�"
!��EF��#$%�EF%�?@�&=D�&�$	�?F#$��EF�$�Ä*
áR�$/���?@�WK�+N%��"[�+�K@����#$��%�0F=D�"��K�EF%�?@�&+1�,	V+N���"�$?��,INÌ Í �$+>=.+NGD�$?��WI&	��
�,�"	�K@Ë�#�%a*�)�	�	�?�%��J	��J#�=D�&%��J+N	�EF%�	�?�%

will
��=.+N�&%u=_Æ ����� [ � ��=D�"= � �,%��

#$�$?�%W�$?��,	�
�	�K@�>=.����#�� � =D�&�$	�?J*
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«÷±ÍÌ�¹�êT¯1¸_V «÷±ÍÌ�¹�êT¯1¸_V'¶&¶{­^¹�êT¯1×3��³µ¯1¹N´�Ì�×µ² ®%´�·NÛ6®%¾�¸Í­^¹

2 %��&K@�"?@+-=W?�%�^�+��,�"�$?����&�@=.�3�@=.+-^_���$�,%!+N��= � %_�"%�EF	�/.%�0(I��"	�E �&�@%u+N�,=.�"�:=.?�0F�,��%_%�?@0J*
\Ð���$�&%_+N��= � %_EF%�=.?@+-�&�@%_0�% � ��EF=D#�'
)��:S�S � 	�0�%.+"2�; �c� ; ��� ; �c� ; � ÆF=D?�0FÆ � *
8 L.=DEF��#$%@ý

QCString s = " space ";
QCString t = s.stripWhiteSpace(); // t == "space"

)�%�%_=.#$+�	(+N��EF��#$�$I�
�\Ð���$�&%�)���= � %@Ì Í ¦,�
*%�cèZ§.*

é�¾ÄìºÊ5Ëx´ «÷±µÌ�¹�êT¯1¸_V'¶{¶)¹�¾)-À¾ÄìºÊ5Ëx´�·�Ê7¾5¾ÄËÖïH¾�òÑ¿@ÃXÛ�®%¾Ä¸Í­^¹

2 %��&K@�"?@+-�&�@%u+N�,�"�$?�� � 	�?�/�%.�"�,%�0(�&	�=
double

/�=D#�K@%@*
S&I5S�ô��$+6?�	�?@?�K�#$#$;R��S�ô��$+6+�%.�>�&	�üi' 5 ) 8 ��I1�,��%C+��,�"�$?��]�$+6?@	��>=F?�K�EFË�%.��;·	��T�$I>���>�@=.+6�,�"=D��#$�$?��]��=.��Ë�=.��%�.b	��,��%���^_��+N%���S�ôC�$+6+�%.�>�&	
 32 P 8 *

�$¾5²�¹�«÷±µÌÄ¹�êQ¯1¸_V'¶{¶�¹N¾2�'Ëx¾5²�¹�·wÊ�¾5¾�ËÍïH¾ÄòÑ¿öÃ]Û6®�¾�¸Í­^¹

2 %��&K@�"?@+-�&�@%u+N�,�"�$?�� � 	�?�/�%.�"�,%�0(�&	�=
float

/�=.#$K�%@*
S&I5S�ô��$+6?�	�?@?�K�#$#$;R��S�ô��$+6+�%.�>�&	�üi' 5 ) 8 ��I1�,��%C+��,�"�$?��]�$+6?@	��>=F?�K�EFË�%.��;·	��T�$I>���>�@=.+6�,�"=D��#$�$?��]��=.��Ë�=.��%�.b	��,��%���^_��+N%���S�ôC�$+6+�%.�>�&	
 32 P 8 *

¯1¸º¹X«÷±µÌ�¹�êT¯1¸_V'¶{¶)¹�¾��/¸º¹�·�Ê�¾5¾�Ë�ïÀ¾ÄòÑ¿öÃ]Û6®�¾�¸Í­^¹

2 %��&K@�"?@+-�&�@%u+N�,�"�$?�� � 	�?�/�%.�"�,%�0(�&	�=
int

/�=.#$K�%a*
S&I5S�ô��$+6?�	�?@?�K�#$#$;R��S�ô��$+6+�%.�>�&	�üi' 5 ) 8 ��I1�,��%C+��,�"�$?��]�$+6?@	��>=F?�K�EFË�%.��;·	��T�$I>���>�@=.+6�,�"=D��#$�$?��]��=.��Ë�=.��%�.b	��,��%���^_��+N%���S�ôC�$+6+�%.�>�&	
 32 P 8 *

Ëx¾Ä¸_V
«÷±µÌ�¹xêQ¯1¸_V'¶{¶�¹N¾)�$¾Ä¸_V6·�Ê7¾A¾�ËÖïî¾�òÑ¿@Ã]Û6®%¾Ä¸Í­^¹

2 %��&K@�"?@+-�&�@%u+N�,�"�$?�� � 	�?�/�%.�"�,%�0(�&	�=
long

/�=D#�K@%@*
S&I5S�ô��$+6?�	�?@?�K�#$#$;R��S�ô��$+6+�%.�>�&	�üi' 5 ) 8 ��I1�,��%C+��,�"�$?��]�$+6?@	��>=F?�K�EFË�%.��;·	��T�$I>���>�@=.+6�,�"=D��#$�$?��]��=.��Ë�=.��%�.b	��,��%���^_��+N%���S�ôC�$+6+�%.�>�&	
 32 P 8 *

­^³µ¾Äê�¹�«÷±µÌÄ¹�êQ¯1¸_V'¶{¶�¹N¾AÌ�³µ¾�êN¹A·wÊ7¾A¾�ËÍïH¾�òÑ¿@ÃXÛ�®%¾Ä¸Í­^¹

2 %��&K@�"?@+-�&�@%u+N�,�"�$?�� � 	�?�/�%.�"�,%�0(�&	�=
short

/�=.#$K�%@*
S&I5S�ô��$+6?�	�?@?�K�#$#$;R��S�ô��$+6+�%.�>�&	�üi' 5 ) 8 ��I1�,��%C+��,�"�$?��]�$+6?@	��>=F?�K�EFË�%.��;·	��T�$I>���>�@=.+6�,�"=D��#$�$?��]��=.��Ë�=.��%�.b	��,��%���^_��+N%���S�ôC�$+6+�%.�>�&	
 32 P 8 *
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ìÍ¯1¸º¹X«÷±µÌ�¹�êT¯1¸_V'¶{¶)¹�¾�ÓK�/¸º¹�·�Ê�¾5¾�Ë�ïÀ¾ÄòÑ¿öÃ]Û6®�¾�¸Í­^¹

2 %��&K@�"?@+-�&�@%u+N�,�"�$?�� � 	�?�/�%.�"�,%�0(�&	�=.?
unsigned int

/.=.#$K�%@*
S&I5S�ô��$+6?�	�?@?�K�#$#$;R��S�ô��$+6+�%.�>�&	�üi' 5 ) 8 ��I1�,��%C+��,�"�$?��]�$+6?@	��>=F?�K�EFË�%.��;·	��T�$I>���>�@=.+6�,�"=D��#$�$?��]��=.��Ë�=.��%�.b	��,��%���^_��+N%���S�ôC�$+6+�%.�>�&	
 32 P 8 *

ìºËx¾Ä¸_V
«÷±µÌ�¹xêQ¯1¸_V'¶{¶�¹N¾�Ó��$¾Ä¸_V6·�Ê7¾A¾�ËÖïî¾�òÑ¿@Ã]Û6®%¾Ä¸Í­^¹

2 %��&K@�"?@+-�&�@%u+N�,�"�$?�� � 	�?�/�%.�"�,%�0(�&	�=.?
unsigned long

/�=.#$K�%a*
S&I5S�ô��$+6?�	�?@?�K�#$#$;R��S�ô��$+6+�%.�>�&	�üi' 5 ) 8 ��I1�,��%C+��,�"�$?��]�$+6?@	��>=F?�K�EFË�%.��;·	��T�$I>���>�@=.+6�,�"=D��#$�$?��]��=.��Ë�=.��%�.b	��,��%���^_��+N%���S�ôC�$+6+�%.�>�&	
 32 P 8 *

ìÍ­^³µ¾Äê�¹6«÷±µÌÄ¹�êQ¯1¸_V'¶{¶�¹N¾�Ó#ÌÄ³µ¾�ê�¹�·wÊ7¾A¾�ËÍïH¾�òÑ¿@ÃXÛ�®%¾Ä¸Í­^¹

2 %��&K@�"?@+-�&�@%u+N�,�"�$?�� � 	�?�/�%.�"�,%�0(�&	�=.?
unsigned short

/�=D#�K@%@*
S&I5S�ô��$+6?�	�?@?�K�#$#$;R��S�ô��$+6+�%.�>�&	�üi' 5 ) 8 ��I1�,��%C+��,�"�$?��]�$+6?@	��>=F?�K�EFË�%.��;·	��T�$I>���>�@=.+6�,�"=D��#$�$?��]��=.��Ë�=.��%�.b	��,��%���^_��+N%���S�ôC�$+6+�%.�>�&	
 32 P 8 *

Ê�¾5¾ÄËÖ«÷±µÌ�¹xêQ¯1¸_V'¶{¶�¹�ê�ìº¸Í®�²%¹�´Ö·�ìÍ¯1¸º¹+×µ¾5­$Û
 ��K�? � =.�,%�+-�,��%!+��,�"�$?���=.�·��	�+��$�&�$	�?+R�S�WD*
8 Þ}K��$/�=.#$%�?@�:�,	 � =.#$#��$?��

resize(pos+1)
*

8 L.=DEF��#$%@ý

QCString s = "truncate this string";
s.truncate( 5 ); // s == "trunc"

)�%�%_=.#$+�	(�"%.+��$Õc%@Ì Í ¦,�
*O� � §.*

«÷±ÍÌ�¹�êT¯1¸_V «÷±ÍÌ�¹�êT¯1¸_V'¶&¶�ìº×�×µ´Oê�·NÛ�®�¾�¸Í­^¹
2 %��&K@�"?@+-=W?�%�^�+��,�"�$?����&�@=.�3�$+b= � 	���
u	�I3�,���$+-+N�&����?@� � 	�?�/�%����&%.0��,	�K@����%�� � =.+N%@*
8 L.=DEF��#$%@ý

QCString s( "Debit" );
QCString t = s.upper(); // t == "DEBIT"

)�%�%_=.#$+�	(#$	�^!%.�xÌ Í ¦,�J*Z� � §R=.?@0FQR	��,%_	�? � �@=.�"= � �,%�� � 	�EF��=D�"�$+�	�?@+$¦,�
*>��ôZ§.*

_Ý÷ 	 ùWö�÷7?@¨ª8�-64bö�
7ú�-Mû

Ê�¾5¾ÄËÖ¾�×µ´OêT²�¹N¾�ê/}�¿J·�®%¾Ä¸Í­^¹6«÷±µÌ�¹�êT¯1¸_Vb�M­¤Á¤ÅA®�¾�¸Í­^¹6«÷±µÌÄ¹�êQ¯1¸_V�� ­NX]Û
2 %��&K@�"?@+  32 P 8 �$IOW\Z�=.?@0+W�[�=.�"%!0��$I�I&%��"%.?��/.a	��,��%.�"^_��+N%!�"%��,K���?�+>üi' 5 ) 8 *
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8 Þ}K��$/�=.#$%�?@�:�,	�Þ}+N�&� � EF�
Ì1W\Z�;�W�[ Ív� � � *

Ê�¾5¾ÄËÖ¾�×µ´OêT²�¹N¾�ê/}�¿J·�®%¾Ä¸Í­^¹6«÷±µÌ�¹�êT¯1¸_Vb�M­¤Á¤ÅA®�¾�¸Í­^¹6®�³µ²�êîïH­NX]Û
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QDict fields;
fields.insert( "forename", new QLineEdit( this ) );
fields.insert( "surname", new QLineEdit( this ) );

fields["forename"]->setText( "Homer" );
fields["surname"]->setText( "Simpson" );

QDictIterator it( extra ); // See QDictIterator
for( ; it.current(); ++it )

cout << it.currentKey() << ": " << it.current()->text() << endl;
cout << endl;
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if ( fields["forename"] && fields["surname"] )
cout <text() << " "

<text() << endl; // Prints "Homer Simpson"

fields.remove( "forename" ); // Does not delete the line edit
if ( ! fields["forename"] )

cout << "forename is not in the dictionary" << endl;
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QStringList styleList = QStyleFactory::styles();
styleList.sort();
QDict letterDict( 17, FALSE );
for ( QStringList::Iterator it = styleList.begin(); it != styleList.end(); ++it ) {

QString styleName = *it;
QString styleAccel = styleName;
if ( letterDict[styleAccel.left(1)] ) {

for ( uint i = 0; i < styleAccel.length(); i++ ) {
if ( ! letterDict[styleAccel.mid( i, 1 )] ) {

styleAccel = styleAccel.insert( i, ’&’ );
letterDict.insert(styleAccel.mid( i, 1 ), (const int *)1);
break;

}
}

} else {
styleAccel = "&" + styleAccel;
letterDict.insert(styleAccel.left(1), (const int *)1);

}
(void) new QAction( styleName, QIconSet(), styleAccel, parent );

}
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µô��çY3;�	��>?�K�#$#��$I3�,��%_GD%.
u0@	�%�+-?�	��:%�L.�$+��:��?F�,��%!0�� � �,��	�?@=.��
i*
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QDict dict;
...

if ( dict.find( key ) )
dict.remove( key );

dict.insert( key, item );
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 �@%_<�(Ï� � �,S��,%���=.�,	�� � #$=.+N+b���"	�/��$0�%�+b=.?F�$�&%���=.�,	��1I�	��1<�(R� � � � 	�#$#�% � �&�$	�?�+O*
#include <qdict.h>
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!	���0�%���*
Z�K�#$�&�$��#$%±�$�&%.�"=.�,	��"+
EF=.
u��?@0�%���%.?�0�%.?��,#�
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�&�@=.�a=.��%6	���%���=.�,��?@�
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�;1<�(R� � �-K���0@=.�,%F=.#$#
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8 L.=DEF��#$%@ý

QDict fields;
fields.insert( "forename", new QLineEdit( this ) );
fields.insert( "surname", new QLineEdit( this ) );
fields.insert( "age", new QLineEdit( this ) );
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fields["forename"]->setText( "Homer" );
fields["surname"]->setText( "Simpson" );
fields["age"]->setText( "45" );

QDictIterator it( extra );
for( ; it.current(); ++it )

cout << it.currentKey() << ": " << it.current()->text() << endl;
cout << endl;

// Output (random order):
// age: 45
// surname: Simpson
// forename: Homer
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long
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QIntDict fields;
for ( int i = 0; i < 3; i++ )

fields.insert( i, new QLineEdit( this ) );

fields[0]->setText( "Homer" );
fields[1]->setText( "Simpson" );
fields[2]->setText( "45" );

QIntDictIterator it( fields ); // See QIntDictIterator
for ( ; it.current(); ++it )

cout << it.currentKey() << ": " << it.current()->text() << endl;

for ( int i = 0; i < 3; i++ )
cout <text() << " "; // Prints "Homer Simpson 45"

cout << endl;

fields.remove( 1 ); // Does not delete the line edit
for ( int i = 0; i < 3; i++ )

if ( fields[i] )
cout <text() << " "; // Prints "Homer 45"
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// ...
if ( dict.find(key) )

dict.remove( key );
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QIntDict fields;
for ( int i = 0; i < 3; i++ )

fields.insert( i, new QLineEdit( this ) );

fields[0]->setText( "Homer" );
fields[1]->setText( "Simpson" );
fields[2]->setText( "45" );

QIntDictIterator it( fields );
for ( ; it.current(); ++it )

�c� �
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cout << it.currentKey() << ": " << it.current()->text() << endl;

// Output (random order):
// 0: Homer
// 1: Simpson
// 2: 45
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#include <qstring.h>
#include <qmap.h>
#include <qstring.h>

class Employee
{
public:

Employee(): sn(0) {}
Employee( const QString& forename, const QString& surname, int salary )

: fn(forename), sn(surname), sal(salary)
{ }

QString forename() const { return fn; }
QString surname() const { return sn; }
int salary() const { return sal; }
void setSalary( int salary ) { sal = salary; }

private:
QString fn;
QString sn;
int sal;

};

int main(int argc, char **argv)
{

QApplication app( argc, argv );

typedef QMap EmployeeMap;
EmployeeMap map;

map["JD001"] = Employee("John", "Doe", 50000);
map["JD002"] = Employee("Jane", "Williams", 80000);
map["TJ001"] = Employee("Tom", "Jones", 60000);

Employee sasha( "Sasha", "Hind", 50000 );
map["SH001"] = sasha;
sasha.setSalary( 40000 );

EmployeeMap::Iterator it;
for ( it = map.begin(); it != map.end(); ++it ) {

printf( "%s: %s, %s earns %d\n",
it.key().latin1(),
it.data().surname().latin1(),
it.data().forename().latin1(),
it.data().salary() );

}
return 0;

}
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JD001: Doe, John earns 50000
JW002: Williams, Jane earns 80000
SH001: Hind, Sasha earns 50000
TJ001: Jones, Tom earns 60000
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QMap map;
map["Clinton"] = "Bill";
str << map["Clinton"] << map["Bush"] << endl;
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QMap map;
map["Clinton"] = "Bill";
map.insert( qMakePair("Bush", "George") );
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QMap map;
map["Clinton"] = "Bill";
stream << map["Clinton"];
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#include <qmap.h>
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#include <qmemarray.h>
#include

QMemArray fib( int num ) // returns fibonacci array
{

Q_ASSERT( num > 2 );
QMemArray f( num ); // array of ints
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f[0] = f[1] = 1;
for ( int i = 2; i < num; i++ )

f[i] = f[i-1] + f[i-2];

return f;
}

int main()
{

QMemArray a = fib( 6 ); // get 6 first fibonaccis
for ( int i = 0; i < a.size(); i++ )

qDebug( "%d: %d", i, a[i] );

qDebug( "1 is found %d times", a.contains(1) );
qDebug( "5 is found at index %d", a.find(5) );

return 0;
}

Ö��"	����"=.EÑ	�K@�&��K@�Äý

0: 1
1: 1
2: 2
3: 3
4: 5
5: 8
1 is found 2 times
5 is found at index 4
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// MyStruct may be padded to 4 or 8 bytes
struct MyStruct
{

short i; // 2 bytes
char c; // 1 byte

};

QMemArray a(1);
a[0].i = 5;
a[0].c = ’t’;

MyStruct x;
x.i = ’5’;
x.c = ’t’;
int i = a.find( x ); // may return -1 if the pad bytes differ

 	�^_	���G]=.��	�K�?�0A�,���$+N;:EF=.G�%(+�K@�"%(�,��=.�b
�	�KAK�+N%F=F+��,�"K � �-^_�@%��"%C+��$Õc%�	�INÌ Í �"%��,K���?�+6�,��%C+N=.EF%(=.+u�&�@%�+NK�E 	�I>�,��%C+��$Õc%�+±	�I1�,��%
EF%.EFË�%��"+-%.���,��%��1Ë�
 � �@=.?@�D�$?����&�@%!�,
���%.+>	�I3�&�@%u+N�&��K � �·EF%�EFË�%���+>	��>Ë�
u=D0�0��$?���0�K@EFEF
WEF%�EFË�%��"+O*



é�© ÃÄë ¡ ò"òcî�ó]¿�í�î.ÅNÅ�£ÏÃ�¥NÃÄòcÃÄÁw3vÃ �O� 2

<±ZM%�EF'J�"��=.
`0@=.�,= � =.?�Ë�%V�,�"=./.%��"+N%�0MË�
����,%���=.�,	��"+WÌ,+�%�%�Ë�%�����?1Ì Í =.?@0�%�?@0JÌ Í�Í *  ��%�?�K@EFË�%��b	�IJ���,%�EF+T�$+R��%��,K��"?@%�0MË�
 � 	�K@?���Ì Í *
 �@%_=.�"��=.
 � =D?]Ë�%u��%�+N��Õc%�0F^_�$�&�F��%�+��$Õc%@Ì Í =D?�0Fþa#�#$%�0FK@+��$?���þ@#$#�Ì Í *
Ø.	�K � =.?FEF=DGD%_=W+N��=D#�#$	�^ � 	���
_	�IX�&�@%!=D�"��=.
_^_���,�(=.+N+��$�D?1Ì Í Ì,	��J	���%��"=D�&	��>�CÌ Í�Í =.?�0F=W0@%�%�� � 	���
_^_�$�&�F0@K���#$� � =.�,%@Ì Í *
)�%�=.� � �CI�	��J/�=.#$K�%�+>�$?(�&�@%6=.���"=D
±^_���,�(þ@?@0JÌ Í =D?�0 � 	�?@�&=D��?@+cÌ Í *�üO	��
+�	����&%�0C=.���"=D
�+6Ì,+�%�%u+�	����ÄÌ Í�Í 
�	�K � =.?C+�%�=D� � ��K@+��$?��VË�+N%�=D� � �1Ì Í *
Ø.	�K � =.?F+N%��·�,��%_0@=.�,=W0��$�"% � �&#$
_K�+N��?@�`+N%�� 2 =D^7(R=.�,=aÌ Í =.?�0F��%�+N%�� 2 =D^7(R=.�,=aÌ Í ;}=D#��,��	�K@�D�F�,���$+-�"%.Þ�K@����%�+ � =.�"%a*
)�%�%_=.#$+�	()��@=.�"%.0C�
#�=D+�+N%�++¦,Ö��"	����"=DEFEF��?@�`^_�$�&�(<6�/§Ï=D?�0FQT	�?�[�áÏPRS3�:#$=.+N+�%.+c*

K ÷$�,=C÷!øbrYs�:M÷;  ú�458�� ÷7-Mö�ùWöN
iú�-

«�ü ´¤»Ü¬+êNêQ²�ØA¶{¶{±7¾Ä¸Í­^¹A�/¹N´ZêQ²�¹N¾�ê
' � 	�?@+��·<±ZM%�EF'J�"��=.
!���,%��"=D�&	���*
)�%�%_=.#$+�	(Ë�%�����?1Ì Í ¦,�
* � Æ � §T=.?@0F%�?�01Ì Í ¦,�
* � Æ � §.*

«�ü ´¤»Ü¬+êNêQ²�ØA¶{¶?�/¹N´OêT²%¹�¾�ê
'Ð<6ZM%.EF'
���"=.
!�$�&%���=.�,	���*
)�%�%_=.#$+�	(Ë�%�����?1Ì Í ¦,�
* � Æ � §T=.?@0F%�?�01Ì Í ¦,�
* � Æ � §.*

K ÷$�,=C÷!ø©¨ª8�-64bö�
7ú�-J  ú�4A86� ÷$-�öDùWö�
7ú�-

«�ü ´¤»Ü¬+êNêQ²�ØA¶{¶{«�üù´�»Ú¬+êNêQ²�Ø÷·�¯1¸º¹�Å�¯1¸º¹�Ûîë�×�êQ¾Ä¹N´¤®�¹N´¤é�í

�
	�?�+N�&��K � �&+Ï=.?F=.���"=D
�:µUä�;�ZS�"Z�3ÿ=>.>fSNâ�ÿ��/UäVT�W=.���"=.
_+N��= � %@*  �@%u=D�"��K�EF%�?@�&+b+��@	�K�#$0]Ë�%(Ì � ; ��Í *�PR+N%u=D�·
�	�K��>	�^_?F����+NGX*

«�ü ´¤»Ü¬+êNêQ²�ØA¶{¶{«�üù´�»Ú¬+êNêQ²�Ø÷·NÛ

�
	�?�+N�&��K � �&+Ï=W?�K�#$#�=D�"��=.
i*
)�%�%_=.#$+�	(�$+�QTK�#$#�Ì Í ¦,�J* � Æ � §.*

«�ü ´¤»Ü¬+êNêQ²�ØA¶{¶{«�üù´�»Ú¬+êNêQ²�Ø÷·�¯1¸º¹X­O¯°ÆQ´�Û

�
	�?�+N�&��K � �&+Ï=.?F=.���"=D
!^_�$�&�F��	�	�E�I&	��QW^U à��-%.#�%�EF%.?��,+c*}Z�=.G�%�+-=W?@K�#$#�=.���"=D
!�$IOW�U à��7��� � *
 �@%_%�#�%.EF%�?��,+-=.��%u#$%�I&�·K�?@��?@���,��=D#��$Õc%�0J*
)�%�%_=.#$+�	(�"%.+��$Õc%@Ì Í ¦,�
* � Æ�èZ§T=.?@0F��+NQTK�#$#�Ì Í ¦,�
* � Æ � §.*

«�ü ´¤»Ü¬+êNêQ²�ØA¶{¶{«�üù´�»Ú¬+êNêQ²�Ø÷·�®�¾�¸Í­^¹�«�ü ´¤»Ü¬+êNêQ²�Øu�Õ¹�ØÄ×µ´��4� ²�Û

�
	�?�+N�&��K � �&+Ï=W+��@=.#$#�	�^ � 	���
!	�I:ÿX*



é�© ÃÄë ¡ ò"òcî�ó]¿�í�î.ÅNÅ�£ÏÃ�¥NÃÄòcÃÄÁw3vÃ � Æ �

)�%�%_=.#$+�	(=.+N+N����?JÌ Í ¦,�
* � Æ � §.*

«�ü ´¤»Ü¬+êNêQ²�ØA¶{¶{èÜ«�ü ´¤»Ü¬+ê�êT²�Ø]·�Û

(R%���%�I�%���%�? � %�+1�&�@%_=.�"��=.
_0�=D�&=_=D?�0]0@%�#�%.�&%�+>�$�·�$I3�&�@��+b^!=D+b�,��%!#�=D+��
�"%�I&%��"%.? � %a*

«�ü ´¤»Ü¬+êNêQ²�Øu�Õ¹�ØÄ×µ´����M«�ü ´¤»Ü¬+ê�êT²�ØA¶{¶&² ­O­O¯�VQ¸©·�®�¾�¸Í­^¹6«�ü ´¤»Ü¬+ê�êT²�Øu��¹xØÄ×µ´����M²�Û

)���=.#$#$	�^ � 	���
i*�(Ï%.�"%�I&%��"%�? � %�+R�,��% � K����"%�?@�>=.���"=.
(=D?�0��"%�I&%��"%.? � %.+H�&�@%�0@=.�,= � 	�?��,=.�$?�%�0A�$?Ýÿ(�$?�+N�&%.=.0J* 2 %��&K@�"?@+H=F�"%�I&%��"%�? � %��&	
�,���$+b=D�"��=.
i*
)�%�%_=.#$+�	(	���%���=.�,	��^�(Ì Í ¦,�
* � Æ�ÆZ§.*

«�ü ´¤»Ü¬+êNêQ²�Øu�Õ¹�ØÄ×µ´����M«�ü ´¤»Ü¬+ê�êT²�ØA¶{¶&² ­O­O¯�VQ¸©·�®�¾�¸Í­^¹+¹�Ø¤×+´Úïîé�²�¹N² Å�ìÍ¯1¸º¹6­O¯°ÆT´�Û

 �@��+b��+Ï=.?F	�/�%���#�	�=D0�%�0(EF%�EFË�%.�JI&K�? � �,��	�?@;�����	�/���0@%�0(I�	�� � 	�?@/�%�?@��%�? � %@*�S��·Ë�%��@=./�%.+>%�+�+N%�?@�&�$=.#$#�
`#��$GD%_�,��%!=.Ë�	�/�%_I&K�? � �&�$	�?J*
)���=.#$#$	�^ � 	���
i*�(R%���%�I�%���%�? � %�+·�,��% � K����"%�?@�@=D�"�"=D
6=.?@0���%�I�%.�"%�? � %�+
�&�@%6=.���"=.
±0�=.�,=7ø�ÿ��&ÿD;}^_��� � � � 	�?��,=.�$?�+TW�U à��J%�#�%.EF%�?��,+c* 2 %��&K@�"?@+
=`�"%�I&%��"%�? � %u�&	C�&�@��+b=.�"��=.
i*
(R	C?�	��·0@%�#�%.�&%+øDÿ��,ÿ_#$=.�,%��0.3<6Z�%�EF'J�"�"=D
u^_�$#�#@�&=DGD% � =D�"%_	�IX����*

¹xØÄ×µ´!� «�ü ´¤»Ü¬+êNêQ²�ØA¶{¶{²%¹º·�ìÍ¯1¸º¹6¯1¸Íé�´O½ÀÛ�®�¾�¸Í­^¹

2 %��&K@�"?@+-=W�"%�I&%��"%.? � %u�&	C�,��%!%�#�%.EF%�?��·=D�·��	�+N���,�$	�?6U1V%øN�/ÞC��?M�&�@%u=D�"�"=D
i*
 �@��+ � =.?MË�%uK@+�%�0M�&	�Ë�	��&�(�"%.=.0F=.?@0F+�%.�·=.?F%�#$%�EF%�?@�Ä*
)�%�%_=.#$+�	(	���%���=.�,	��^¦/§.Ì Í ¦,�
* � Æ�ÆZ§.*

�/¹�´OêQ²�¹N¾Äêî«�ü ´¤»Ü¬+ê�êT²�ØA¶{¶)Ê�´�V'¯1¸
·NÛ

2 %��&K@�"?@+>=.?F�$�&%���=.�,	��
��	���?@�&�$?��V=D�3�&�@%uË�%.�D�$?�?@��?@�V	�IX�&�@��+-=D�"��=.
i*  �@��+>�$�&%.�"=.�,	�� � =.?FË�%!K�+N%�0(�$?F�&�@%u+N=.EF%!^_=.
_=.+>�,��%!���,%���=.�,	��"+1	�I
<>Úa=.#$K�% 5 �$+��
=.?@0F<6ZM=D��;�I�	��1%�LD=.EF��#$%@*}S&?FI�= � �,;�?�	��·	�?@#�
_0@	�%�+-�$�·Ë�%���=D/�%!#��$GD%W=WK@+�K@=.#@��	���?@�&%.��;��$�·�$+b=W��	��$?��,%���*

±�¾Ä¸Í­^¹A�/¹N´OêT²�¹N¾�êÀ«�ü ´¤»Ü¬+êNêQ²�ØA¶{¶�Ê7´�V'¯1¸
·�Û�®%¾Ä¸Í­^¹

 �@��+b��+Ï=.?F	�/�%���#�	�=D0�%�0(EF%�EFË�%.�JI&K�? � �,��	�?@;�����	�/���0@%�0(I�	�� � 	�?@/�%�?@��%�? � %@*�S��·Ë�%��@=./�%.+>%�+�+N%�?@�&�$=.#$#�
`#��$GD%_�,��%!=.Ë�	�/�%_I&K�? � �&�$	�?J*
2 %��&K@�"?@+:= � 	�?�+N���$�&%���=.�,	��3��	��$?��,��?@�±=.�@�&�@%TË�%��D�$?�?@��?@�_	�I��&�@��+
=.�"��=.
i*  �@��+
���,%��"=D�&	�� � =.?VË�%HK@+�%.0V��?`�&�@%H+�=DEF%H^!=D
H=.+
�&�@%H���,%��"=D�&	���+
	�I3<>Úa=.#$K�% 5 �$+��
=.?@0F<6ZM=D��;�I�	��>%�LD=.EF��#$%@*}S&?FI�= � �,;�?�	��3	�?@#�
W0@	�%�+>���
Ë�%���=D/�%!#��$GD%_=WK@+�K@=.#a��	���?@�&%.��;��$�·�$+-=W��	��$?��,%���*

¯1¸º¹X«�üù´�»Ú¬+êNêQ²�ØA¶{¶�Ê7­O´�²%êT®�³©·�®�¾�¸Í­^¹+¹�Ø¤×+´¬� Î÷Û�®%¾Ä¸Í­^¹

S&?]=`+N	��"�,%�0F=D�"�"=D
�;�þa?�0@+-�&�@%Wþ@��+��:	 �i� K@�"��%�? � %!	�I%åVË�
WK�+N��?@�(Ë���?@=.�"
W+N%�=D� � �1*@üO	��J=`+�	����&%�0F=D�"��=.
W�,���$+b�$+Ï��%�?�%.�"=.#$#$
WEFK � ��I�=D+��,%��
�,��=D?Fþ@?@0JÌ Í ;�^_��� � �F0@	�%�+-=W#$��?@%�=.�b+�%�=D� � �J*
2 %��&K@�"?@+-�&�@%u��	�+��$�&�$	�?F	�IOå�;�	��1[ � ��IOå � 	�K�#$0F?�	��:Ë�%uI&	�K�?�01*



é�© ÃÄë ¡ ò"òcî�ó]¿�í�î.ÅNÅ�£ÏÃ�¥NÃÄòcÃÄÁw3vÃ � Æ �

)�%�%_=.#$+�	(+N	��"��Ì Í ¦,�
* � Æ�ôZ§T=.?�0Fþa?�01Ì Í ¦,�
* � Æ � §.*

¯1¸º¹X«�üù´�»Ú¬+êNêQ²�ØA¶{¶{®%¾Ä¸º¹N² ¯1¸Í­$·�®%¾Ä¸Í­^¹+¹�ØÄ×µ´!�;Î]Û6®%¾�¸Í­^¹

2 %��&K@�"?@+-�&�@%u?@K�EFË�%��>	�IX�,��EF%.+ÄåV	 �i� K���+-��?M�&�@%u=D�"�"=D
i*
)�%�%_=.#$+�	(þa?�0JÌ Í ¦,�
* � Æ � §.*

«�ü ´¤»Ü¬+êNêQ²�Øu�Õ¹�ØÄ×µ´��J«�üù´�»Ü¬+ê�êQ²�ØA¶{¶{®%¾Ä×�Ø]·�Û6®�¾�¸Í­^¹

2 %��&K@�"?@+-=W0�%�%.� � 	���
_	�Ia�,���$+b=D�"��=.
i*
)�%�%_=.#$+�	(0�%.�&= � �JÌ Í ¦,�
* � Æ � §R=D?�0F0@K���#$� � =.�,%@Ì Í ¦,�J* � Æ � §.*

ìÍ¯1¸º¹X«�üù´�»Ú¬+êNêQ²�ØA¶{¶{®%¾Äìº¸º¹�·�Û�®%¾Ä¸Í­^¹

2 %��&K@�"?@+-�&�@%u+N=.EF%_=D+b+N��Õc%@Ì Í *
)�%�%_=.#$+�	(+N��Õc%@Ì Í ¦,�
* � Æ�è%§.*
8 L.=DEF��#$%@ýa+ � �"�$Ë�Ë�#�%�Y�+ � �"�$Ë�Ë�#�%@* � ���
*

¹xØÄ×µ´ðïH«�üù´�»Ú¬+êNêQ²�ØA¶{¶{é�²%¹�²�·NÛ�®%¾Ä¸Í­^¹

2 %��&K@�"?@+-=W��	��$?��,%��1�&	C�&�@%u= � �,K�=D#�=.���"=D
!0@=.�,=a*
 �@%_=.�"��=.
!��+Ï=W?�K@#�#@=.�"��=.
_�$I30�=.�,=aÌ Í ��� � Ì,?�K@#�#@��	��$?��,%�� Í *
)�%�%_=.#$+�	(�$+�QTK�#$#�Ì Í ¦,�J* � Æ � §.*
8 L.=DEF��#$%�+cýaþa#$%�� � 	�?�/��$%�^ÏY�Þ}þ@#$%�� � 	�?@/���%.^H* � ���C=D?�0F?@%��&^_	���G7Y�?@%��&^_	���GD����	��&	 � 	�# Y�?@?��,�
* � ���
*

Î�¾5¯°éE«�ü ´¤»Ü¬+ê�êT²%Ø�¶&¶{é�´O¹�²w®�³ ·�ÛÀë�ÎA¯1ê�¹xìÍ²%Ëxí

(R%��,= � ��%�+>�,���$+b=D�"�"=D
uI&�"	�E +��@=.��%�0(=.�"��=.
_0�=D�&=N.X��* %@*��$�·EF=DGD%�+b=W���"�$/�=.�,%�;�0@%�%�� � 	���
_	�IX�,��%_0�=D�&=X*
�
	���
��$?���^!�$#$#@Ë�%!��%���I�	��"EF%.0�	�?@#�
W�$I3�&�@%u��%�I�%.�"%�? � % � 	�K�?@�·��+Ï�D��%�=.�,%��1�,��=.?F	�?@%@*
)�%�%_=.#$+�	 � 	���
@Ì Í ¦,�
* � Æ � §.*
2 %���EF��#�%�EF%.?��,%�0(��?]<ª�3���,'
���"=D
i*

«�ü ´¤»Ü¬+êNêQ²�Øu�Õ¹�ØÄ×µ´����M«�ü ´¤»Ü¬+ê�êT²�ØA¶{¶&é�ìº×�Ëx¯°®%²�¹N´Õ·�®�¾�¸Í­^¹�«�ü ´¤»Ü¬+ê�êT²�Øu��¹xØÄ×µ´��d� ²�Û

(R%�%�� � 	���
i*¤(Ï%.�"%�I&%��"%�? � %�+b�&�@% � K@�"�"%.?��J=.�"��=.
V=D?�0�	�Ë��&=D��?@+R= � 	���
`	�I:�,��%V0@=.�,= � 	�?@�&=D��?@%�0M�$?Aÿ`�$?�+N�,%�=.01* 2 %��&K@�"?@+Ï=��"%�I&%��"%�? � %
�,	C�&�@��+-=D�"��=.
i*
)�%�%_=.#$+�	 � 	���
@Ì Í ¦,�
* � Æ � §.*



é�© ÃÄë ¡ ò"òcî�ó]¿�í�î.ÅNÅ�£ÏÃ�¥NÃÄòcÃÄÁw3vÃ � Æ �

«�ü ´¤»Ü¬+êNêQ²�Øu�Õ¹�ØÄ×µ´����M«�ü ´¤»Ü¬+ê�êT²�ØA¶{¶&é�ìº×�Ëx¯°®%²�¹N´Õ·�®�¾�¸Í­^¹µ¹�Ø¤×+´Úïîé�²�¹N² Å¤ìÍ¯1¸º¹6­O¯°ÆQ´�Û

 �@��+b��+Ï=.?F	�/�%���#�	�=D0�%�0(EF%�EFË�%.�JI&K�? � �,��	�?@;�����	�/���0@%�0(I�	�� � 	�?@/�%�?@��%�? � %@*�S��·Ë�%��@=./�%.+>%�+�+N%�?@�&�$=.#$#�
`#��$GD%_�,��%!=.Ë�	�/�%_I&K�? � �&�$	�?J*
(R%�%�� � 	���
i*�(Ï%���%�I�%.�"%�? � %�+R�&�@% � K����"%�?@�>=.�"��=.
(=.?@0�	�Ë��&=D��?@+6= � 	���
C	�I1�&�@%�=D�"��=.
(0�=D�&=�ø�ÿ��,ÿ(�$?�+N�&%.=.0J* 2 %��&K@�"?@+H=F�"%�I&%��"%�? � %��&	
�,���$+b=D�"��=.
i*  �@%u+N��Õc%_	�I3�,��%!=.�"��=.
_�$+-�D�$/�%�?MË�
�W^U à��O*
)�%�%_=.#$+�	 � 	���
@Ì Í ¦,�
* � Æ � §.*

�/¹�´OêQ²�¹N¾Äêî«�ü ´¤»Ü¬+ê�êT²�ØA¶{¶&´Z¸Íé�·�Û

2 %��&K@�"?@+±=.?Ð���,%���=.�,	��H��	���?@�&�$?��BË�%��@��?@0Ù�&�@%F#�=D+��R%�#$%�EF%�?@�b	�I-�,���$+±=D�"�"=D
i*  ���$+u�$�,%��"=D�&	�� � =.?ÙË�%FK@+�%�0Ð��?Ð�&�@%(+�=DEF%]^_=.
]=D+±�,��%
�$�,%��"=D�&	���+>	�I3<1Úa=D#�K@% 5 �$+N�:=.?@0F<6ZM=D��;�I�	��>%.L.=.EF��#�%@*�S�?FI�= � �,;�?�	��3	�?@#�
W0@	�%�+-�$�·Ë�%��@=./�%!#��$G�%!=WK@+�K@=.#a��	��$?��,%���;��$�·�$+-=V��	��$?��,%���*

±�¾Ä¸Í­^¹A�/¹N´OêT²�¹N¾�êÀ«�ü ´¤»Ü¬+êNêQ²�ØA¶{¶{´O¸Íé#·�Û�®�¾�¸Í­^¹

 �@��+b��+Ï=.?F	�/�%���#�	�=D0�%�0(EF%�EFË�%.�JI&K�? � �,��	�?@;�����	�/���0@%�0(I�	�� � 	�?@/�%�?@��%�? � %@*�S��·Ë�%��@=./�%.+>%�+�+N%�?@�&�$=.#$#�
`#��$GD%_�,��%!=.Ë�	�/�%_I&K�? � �&�$	�?J*
2 %��&K@�"?@+>= � 	�?�+N�3���,%���=.�,	��
��	��$?��,�$?��VË�%��@��?@0(�&�@%±#$=.+N�·%�#$%�EF%�?��X	�IX�,���$+>=.�"��=.
i*  �@��+>�$�,%��"=D�&	�� � =D?CË�%!K�+N%�0(�$?F�&�@%±+N=.EF%_^_=.
!=.+>�,��%
�$�,%��"=D�&	���+>	�I3<1Úa=D#�K@% 5 �$+N�:=.?@0F<6ZM=D��;�I�	��>%.L.=.EF��#�%@*�S�?FI�= � �,;�?�	��3	�?@#�
W0@	�%�+-�$�·Ë�%��@=./�%!#��$G�%!=WK@+�K@=.#a��	��$?��,%���;��$�·�$+-=V��	��$?��,%���*

Ê�¾5¾ÄËÖ«�üù´�»Ü¬+ê�êQ²�ØA¶{¶{ñ'Ë°Ë ·�®%¾�¸Í­^¹Í¹�ØÄ×µ´!�;ÎOÅ�¯1¸º¹6­O¯°ÆT´Ç¿d#>Á�Û
ü��$#$#�+-�,��%u=.���"=.
u^_���,�(�&�@%±/�=D#�K@%Aå3*}S�I�W�U à��>��+-+N��% � ��þa%�0C=.+>0@��I&I�%���%�?��aI���	�E [ � ;��,��%�?(�,��%u=.�"��=.
u^!�$#$#�Ë�%±��%�+��$Õc%�0CË�%�I�	���%6Ë�%��$?��Wþa#�#$%�0J*
2 %��&K@�"?@+  32 P 8 �$I3+�K �i� %�+�+NI�K@#�;@	��1üi' 5 ) 8 ��I3�,��%!EF%�EF	��"
 � =.?�?@	��·Ë�%!=.#$#�	 � =.�,%�0ÐÌ,	�?�#$
_^_��%�?+W�U à�� � �ã[ �cÍ *
)�%�%_=.#$+�	(�"%.+��$Õc%@Ì Í ¦,�
* � Æ�èZ§.*

¯1¸º¹X«�üù´�»Ú¬+êNêQ²�ØA¶{¶{ñ'¸Íé�·�®�¾�¸Í­^¹µ¹�Ø¤×+´¬� ÎZÅÄìÍ¯1¸º¹6¯1¸Íé�´Z½;¿@Ã]Û6®%¾Ä¸Í­^¹

ü��$?�0@+b�,��%!þ@��+��3	 �v� K@�"�"%.? � %_	�I�å�;�+��,=.���&�$?��`=.�·��	�+N�$�&�$	�?6UäVZøN�/Þ:*
2 %��&K@�"?@+-�&�@%u��	�+��$�&�$	�?F	�IOå�;�	��1[ � ��IOå � 	�K�#$0F?�	��:Ë�%uI&	�K�?�01*
)�%�%_=.#$+�	 � 	�?@�&=D��?@+cÌ Í ¦,�
* � Æ � §.*

Ê�¾5¾ÄËÖ«�üù´�»Ü¬+ê�êQ²�ØA¶{¶{¯°­^Ôµ»Ü×�¹xØ]·�Û�®%¾Ä¸Í­^¹

2 %��&K@�"?@+  32 P 8 �$I3�&�@%u=D�"��=.
_��+b%�EF���,
�.X	��&�@%��"^_�$+�%!�"%��,K���?�+-üv' 5 ) 8 *
�$+ 8 EF���,
@Ì Í ��+b%�Þ}K��$/�=.#$%�?��
�&	���+NQTK�#$#�Ì Í I&	��J<±ZM%�EF'J�"��=.
]Ì,K�?@#��$GD%_<6)��&����?@� Í *

Ê�¾5¾ÄËÖ«�üù´�»Ü¬+ê�êQ²�ØA¶{¶{¯°­Oz6ìºË°Ë ·NÛ�®%¾Ä¸Í­^¹
2 %��&K@�"?@+  32 P 8 �$I3�&�@%u=D�"��=.
_��+b?�K�#$#1.·	��&�@%��"^_�$+�%!�"%.�&K@�"?�+büi' 5 ) 8 *
'Ð?�K@#�#@=.�"��=.
_��=D+-+N��Õc%@Ì Í ��� � =.?@0F0�=.�,=aÌ Í ��� � *



é�© ÃÄë ¡ ò"òcî�ó]¿�í�î.ÅNÅ�£ÏÃ�¥NÃÄòcÃÄÁw3vÃ � Æ�Æ

ìÍ¯1¸º¹X«�üù´�»Ú¬+êNêQ²�ØA¶{¶�¸ºêQ´�ó&­ª·NÛ�®�¾�¸Í­^¹

2 %��&K@�"?@+-�&�@%u��%�I�%.�"%�? � % � 	�K�?@�·I�	��1�,��%!+��@=.��%�0F=.���"=.
_0@=.�,=a*  �@��+-��%�I�%.�"%�? � % � 	�K�?@�·��+Ï=.#$^_=.
�+Ï�D��%�=.�,%��1�&�@=.?FÕc%���	:*

«�ü ´¤»Ü¬+êNêQ²�ØA¶{¶{¾�×µ´OêT²%¹�¾�êî®�¾�¸Í­^¹µ¹xØÄ×µ´ðïÀ·�Û6®�¾�¸Í­^¹

�
=.+N�:	���%.�"=.�,	���* 2 %��,K��"?@+>=W��	��$?��,%��1�&	C�&�@%u=D�"��=.
i*
)�%�%_=.#$+�	(0�=D�&=XÌ Í ¦,�
* � Æ � §.*

Ê�¾5¾ÄËÖ«�üù´�»Ü¬+ê�êQ²�ØA¶{¶{¾�×µ´ZêQ²�¹N¾�ê/}�¿@·�®%¾Ä¸Í­^¹6«�üù´�»Ü¬+ê�êQ²�Øu�Õ¹�ØÄ×µ´3�4� ²�Û6®�¾�¸Í­^¹

2 %��&K@�"?@+  32 P 8 �$I3�&�@��+b=.�"��=.
!��+Ï0��$I�I&%��"%�?@�3I���	�E ÿN.X	��&�@%��"^_�$+�%!�"%��,K���?�+-üv' 5 ) 8 *
 �@%_�&^_	`=D�"��=.
�+-=D�"% � 	�EF��=.�"%.0CË��$�,^!�$+N%@*
)�%�%_=.#$+�	(	���%���=.�,	��^���(Ì Í ¦,�
* � Æ�ÆZ§.*

«�ü ´¤»Ü¬+êNêQ²�Øu�Õ¹�ØÄ×µ´����M«�ü ´¤»Ü¬+ê�êT²�ØA¶{¶&¾Ä×µ´OêQ²�¹N¾Äê'¿J·�®%¾�¸Í­^¹X«�üù´�»Ú¬+êNêQ²�Øu�Õ¹�ØÄ×µ´��4� ²6Û

'J+N+��$�D?@+Ï=W+N��=D#�#$	�^ � 	���
_	�I·ÿW�,	`�,���$+-=.���"=D
!=D?�0F��%��&K@�"?@+-=W�"%�I&%��"%.? � %!�,	`�,���$+-=.���"=.
i*
8 Þ}K��$/�=.#$%�?@�:�,	�=D+�+N����?JÌ
= Í *

Ê�¾5¾ÄËÖ«�üù´�»Ü¬+ê�êQ²�ØA¶{¶{¾�×µ´ZêQ²�¹N¾�ê"¿Ü¿J·�®%¾Ä¸Í­^¹6«�üù´�»Ú¬+êNêQ²�Øu�Õ¹�ØÄ×µ´���� ²ÕÛ6®%¾Ä¸Í­^¹

2 %��&K@�"?@+  32 P 8 �$I3�&�@��+b=.�"��=.
!��+Ï%�Þ}K�=D#��,	CÿN.X	��&�@%��"^_�$+�%!�"%��,K���?�+-üv' 5 ) 8 *
 �@%_�&^_	`=D�"��=.
�+-=D�"% � 	�EF��=.�"%.0CË��$�,^!�$+N%@*
)�%�%_=.#$+�	(	���%���=.�,	�� � �(Ì Í ¦,�
* � Æ�Æ%§.*

¹xØÄ×µ´!� «�ü ´¤»Ü¬+êNêQ²�ØA¶{¶{¾�×µ´OêT²%¹�¾�ê'ë�í]·º¯1¸º¹6¯1¸Íé�´O½ÀÛ6®%¾�¸Í­^¹

2 %��&K@�"?@+-=W�"%�I&%��"%.? � %u�&	C�,��%!%�#�%.EF%�?��·=D�·��	�+N���,�$	�?6U1V%øN�/ÞC��?M�&�@%u=D�"�"=D
i*
 �@��+ � =.?MË�%uK@+�%�0M�&	�Ë�	��&�(�"%.=.0F=.?@0F+�%.�·=.?F%�#$%�EF%�?@�Ä* 8 Þ}K��$/�=D#�%�?@�:�,	`=D�ÄÌ Í *
)�%�%_=.#$+�	(=.��Ì Í ¦,�J* � Æ � §.*

Î�¾5¯°éE«�ü ´¤»Ü¬+ê�êT²%Ø�¶&¶�êT´¤­O´O¹�ÒÍ²i8¯-À²�¹N²Õ·�®%¾Ä¸Í­^¹µ¹�ØÄ×µ´ðïîé�²%¹�²wÅ�ìÍ¯1¸º¹6­O¯°ÆT´�Û
2 %�+�%.�&+-��=.^�0�=.�,=W�,��=.�3^_=D+-+�%.�·K�+N��?@��+N%�� 2 =.^�(Ï=D�&=XÌ Í *
 �@%_=.�"��K�EF%.?��,+-EFK�+N�·Ë�%_�&�@%�ø�ÿ��&ÿV=.?@0F#�%�?@�D�,��;�W�U à��N;��,��=D�3^!%.�"%_��=.+N+N%�0F�&	�+�%.� 2 =.^�(R=.�,=aÌ Í *  �@��+-�$+-I&	�� � 	�?�+N��+N�,%�? � 
 � ��% � G���?@�X*
)�%�%_=.#$+�	(+N%�� 2 =D^7(R=.�,=aÌ Í ¦,�
* � Æ�è%§.*



é�© ÃÄë ¡ ò"òcî�ó]¿�í�î.ÅNÅ�£ÏÃ�¥NÃÄòcÃÄÁw3vÃ � Æ�è

Ê�¾5¾ÄËÖ«�üù´�»Ü¬+ê�êQ²�ØA¶{¶�êQ´�­O¯°ÆT´�·wìÍ¯1¸º¹6­O¯°ÆT´�Û

2 %�+��$Õc%�+uÌ,%�LD��=.?@0�+>	��>+N������?@GD+ Í �,��%!=.���"=D
!�,	7W�U à��>%.#�%�EF%.?��,+c*  �@%_=.�"��=.
!Ë�% � 	�EF%.+-=W?�K@#�#@=.�"��=.
_�$IOW�U à��ª��� � *
2 %��&K@�"?@+  32 P 8 �$I3+�K �i� %�+�+NI�K@#�;@	��1üi' 5 ) 8 ��I3�,��%!EF%�EF	��"
 � =.?�?@	��·Ë�%!=.#$#�	 � =.�,%�0J*
QT%�^�%�#$%�EF%�?��,+-^_�$#�#a?�	��3Ë�%_�$?��$�&�$=.#$��Õc%�01*
)�%�%_=.#$+�	(+N��Õc%@Ì Í ¦,�
* � Æ�è%§.*
8 L.=DEF��#$%@ýaþ@#$%�� � 	�?@/���%.^bY�Þ}þa#�%.� � 	�?�/��$%�^6* � ���
*

«�ü ´¤»Ü¬+êNêQ²�Øu�Õ¹�ØÄ×µ´����M«�ü ´¤»Ü¬+ê�êT²�ØA¶{¶&­O´Z¹NÒÍ²i8¯-À²�¹N²Õ·º®�¾�¸Í­^¹+¹�Ø¤×+´Úïîé�²�¹N² Å¤ìÍ¯1¸º¹6­O¯°ÆQ´�Û

)�%��&+b�"=.^�0�=D�&=W=D?�0F�"%.�&K@�"?�+b=W�"%�I&%��"%�? � %!�&	��&�@%_=.�"��=.
i*
(R%���%�I�%���%�? � %�+R�&�@% � K@�"�"%.?��1=.���"=.
�=.?@0B+N%��,+T�&�@%`?�%.^ =.���"=.
�0�=D�&=C�&	XøDÿ��,ÿC=.?�0B�,��%`?@%�^×=.���"=D
�+N��Õc%��&	µW^U à��O* (R	]?�	��1=.�,�,%�EF���J�&	
��%�+N��Õc%_	��>�"%�[�=.+N+��$�D?M�&�@%u=D�"�"=D
_0�=.�,=W^_��%�?F��=.^�0�=.�,=W��=D+-Ë�%�%�?(+N%���*��:=D#�#@�"%�+N%�� 2 =.^�(Ï=D�&=XÌ°øDÿ��,ÿD;^W^U à�� Í �,	`��%�+�%.�3�&�@%!=D�"��=.
i*
)�%��&�,�$?��`��=.^�0�=.�,=W�$+-K�+N%�I�K@#�Ë�% � =.K@+�%_�$�·+�%.�&+-<±ZM%�EF'J�"��=.
!0�=.�,=W^_���,��	�K@�3=.#$#�	 � =.�,��?@��EF%.EF	��"
!	�� � 	���
��$?��`0�=.�,=a*
8 L.=DEF��#$%!SbÌ,�$?��,%�?@0�%�0(K�+N% Í ý

static char bindata[] = { 231, 1, 44, ... };
QByteArray a;
a.setRawData( bindata, sizeof(bindata) ); // a points to bindata
QDataStream s( a, IO_ReadOnly ); // open on a’s data
s >> ; // read raw bindata
a.resetRawData( bindata, sizeof(bindata) ); // finished

8 L.=DEF��#$%!S&SbÌ,
�	�KF0�	�?@Ó �3^_=.?@�·�,	�0@	`�,���$+ Í ý

static char bindata[] = { 231, 1, 44, ... };
QByteArray a, b;
a.setRawData( bindata, sizeof(bindata) ); // a points to bindata
a.resize( 8 ); // will crash
b = a; // will crash
a[2] = 123; // might crash
// forget to resetRawData: will crash
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QPtrDict extra;

QLineEdit *le1 = new QLineEdit( this );
le1->setText( "Simpson" );
QLineEdit *le2 = new QLineEdit( this );
le2->setText( "Homer" );
QLineEdit *le3 = new QLineEdit( this );
le3->setText( "45" );

extra.insert( le1, "Surname" );
extra.insert( le2, "Forename" );
extra.insert( le3, "Age" );

QPtrDictIterator it( extra ); // See QPtrDictIterator
for( ; it.current(); ++it )

cout << it.current() << endl;
cout << endl;

if ( extra[le1] ) // Prints "Surname: Simpson"
cout << extra[le1] << ": " <text() << endl;

if ( extra[le2] ) // Prints "Forename: Homer"
cout << extra[le2] << ": " <text() << endl;

extra.remove( le1 ); // Removes le1 from the dictionary
cout <text() << endl; // Prints "Simpson"
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QPtrDict dict;
...

if ( dict.find( key ) )
dict.remove( key );

dict.insert( key, item );
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#include <qptrdict.h>
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QPtrDict extra;

QLineEdit *le1 = new QLineEdit( this );
le1->setText( "Simpson" );
QLineEdit *le2 = new QLineEdit( this );
le2->setText( "Homer" );
QLineEdit *le3 = new QLineEdit( this );
le3->setText( "45" );

extra.insert( le1, "Surname" );
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extra.insert( le2, "Forename" );
extra.insert( le3, "Age" );

QPtrDictIterator it( extra );
for( ; it.current(); ++it ) {

QLineEdit *le = (QLineEdit)it.currentKey();
cout << it.current() << ": " <text() << endl;

}
cout << endl;

// Output (random order):
// Forename: Homer
// Age: 45
// Surname: Simpson
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class Employee
{
public:

Employee() : sn( 0 ) { }
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Employee( const QString& forename, const QString& surname, int salary )
: fn( forename ), sn( surname ), sal( salary )

{ }

void setSalary( int salary ) { sal = salary; }

QString forename() const { return fn; }
QString surname() const { return sn; }
int salary() const { return sal; }

private:
QString fn;
QString sn;
int sal;

};

QPtrList list;
list.setAutoDelete( TRUE ); // the list owns the objects

list.append( new Employee("John", "Doe", 50000) );
list.append( new Employee("Jane", "Williams", 80000) );
list.append( new Employee("Tom", "Jones", 60000) );

Employee *employee;
for ( employee = list.first(); employee; employee = list.next() )

cout <surname().latin1() << ", " <forename().latin1() << " earns " <salary() << endl;
cout << endl;

// very inefficient for big lists
for ( uint i = 0; i < list.count(); ++i )

if ( list.at(i) )
cout << list.at( i )->surname().latin1() << endl;

 �@%_	�K��,��K��3�$+

Doe, John earns 50000
Williams, Jane earns 80000
Jones, Tom earns 60000

Doe
Williams
Jones

<±Ö��&� 5 �$+N�·��=D+>+�%�/.%��"=D#�EF%�EFË�%��1I�K@? � �,�$	�?�+>I�	��1�,�"=D/�%��"+N�$?��W�,��%!#��$+��,;�Ë�K@�3K�+N��?@�V=W<6Ö��,� 5 ��+N�,S��,%��"=D�&	�� � =.?FË�%!EF	��"%u���"= � �,� � =.#�*�Z�K�#$�&�$[
��#�%_#$��+N�:�$�&%.�"=.�,	��"+>EF=D
_�&��=./�%���+�%!�,��%_+�=DEF%_#��$+��,;��$?�0@%���%�?@0�%�?@�&#$
_	�IX%�= � �F	��&�@%��1=.?�0F	�IX�,��% � K@�"��%�?��3#$��+N�:�$�,%�EÝ*
S&?M�,��%_%�LD=.EF��#$%W=.Ë�	�/�%W^_%WEF=DGD%W�,��% � =D#�#a+N%��&'JK��,	O(R%�#�%.�&%@Ì  32 P 8@Í * 8 ?�=DË�#��$?��C=.K@�&	�[Û0@%�#$%��&�$	�?M�,%�#$#�+Ï�&�@%W#��$+N�
�,	(0�%�#$%��,%!�$�,%�EF+b�,��=D�
=D�"%��"%�EF	�/�%.0]I���	�E �&�@%V#��$+N�Ä*  �@%V0�%�I&=.K@#��1�$+R�,	F?�	��10@%�#�%.�&%V�$�,%�EF+Ï^_�@%�?��,��%.
V=.��%V�"%�EF	�/.%�0MË�K@�
�,��=D�
^_	�K�#$0 � =.K@+�%C=`EF%.EF	��"

#$%�=DG`�$?F	�K��>%�LD=.EF��#$%_Ë�% � =DK�+N%u^_%_��=D/�%_?�	C	��&�@%��1�"%�I&%��"%�? � %�+>�,	`�,��%_#$��+N�·�$�&%.EF+c*
5 �$+��T�$�&%�EF+u=.��%]+��,	��"%.0Ù=.+

void*
�$?Ý=.?Ð��?@�&%.�"?�=D#
< 5 QT	�0�%.;J^_�@� � �Ý=.#$+N	A��	�#$0�+!��	���?@�&%.�"+±�,	A�,��%F?�%.L.�b=D?�0Ð���"%�/.��	�K@+±#$��+N�T���,%�EF+O*

 �@%6I�K@? � �&�$	�?�+ � K@�"��%�?��,QT	�0�%@Ì Í ;D�"%�EF	�/�%.QR	�0@%@Ì Í ;.=D?�0��&=DGD%�QT	�0@%@Ì Í 	���%��"=D�&%H0@����% � �,#$
6	�?��,��%H< 5 QT	�0�%.;�Ë�K@�@�,��%.
6+��@	�K�#$0�Ë�%±K�+N%�0
^_�$�&� � =.��%@*  �@%u0@=.�,= � 	�EF��	�?@%�?��3	�IX�,��%_?�	�0@%u�$+b=D/�=.�$#�=DË�#�%W�,����	�K����(< 5 QT	�0@%@ýÛý ��%��/(Ï=D�&=XÌ Í *
\Ð��%�?Ü��?@+�%����&�$?��Ð=.?ç�$�&%.E �$?��,	ä=A#��$+��u	�?�#$
A�&�@%���	���?@�&%.�!�$+ � 	����$%�0�;T?�	��±�&�@%��$�&%.E �$�&+N%�#$I�;R��* %@*Ù^_%�EF=.G�%�=Ù+N��=.#$#$	�^ � 	���
i*AS&�



é�± Âyò�ïXð$ÅNÂ·¿�í�î.ÅNÅÄ£RÃ{¥NÃÄòcÃÄÁw3vÃ � ô�Æ

�$+W��	�+N+��$Ë�#$%]�&	AEF=DGD%��&�@%]#$��+N� � 	���
]=D#�#>	�IÏ�&�@%]�$�&%�EFÓ +u0@=.�,=äÌ,0@%�%�� � 	���
 Í ^_��%�?æ=.?æ�$�&%�E �$+_��?@+�%.�"�,%�0J*��$?�+N%��"��Ì Í ;>��?@)�	��"��Ì Í =.?@0
=D����%�?@0JÌ Í � =.#$#��&�@%6/��$�"�,K�=.#�I&K�? � �,��	�?�<6Ö��,�"�:	�#$#$% � �,��	�?1ýÛý ?@%�^_S��,%�EÝÌ Í I�	��
�&�@%6�$�&%�E��&	VË�%±��?@+�%����&%.0J*�S�?@��%������X=!#��$+N�a=D?�0C�"%��$EF��#$%�EF%�?@�
�$�·�$I3
�	�K]^_=.?@�·0�%.%�� � 	����$%�+c*
\Ð��%�?Ò�"%.EF	�/���?@�ä=.? ���,%�E I&�"	�E =æ#��$+N�&;!�&�@%Ù/��$�"�,K�=D#RI&K�? � �,��	�?Ò<6Ö��,�"�
	�#�#$% � �,�$	�?JýÛý 0@%�#$%��&%.S��,%�EÝÌ Í �$+ � =.#$#�%.0J* <6Ö��&� 5 �$+��,Ó +(0@%�I�=DK�#$�
�$EF��#$%�EF%�?@�&=D�&�$	�?F��+Ï�&	�0�%�#$%��,%_�&�@%u�$�&%.E �$I3=.K@�&	�[Û0@%�#$%��&�$	�?F�$+b%�?@=.Ë�#$%�0J*
 �@%W/��$�"�,K�=.#aI�K@? � �&�$	�? � 	�EF��=.��%�S��,%�EF+OÌ Í � =D?MË�%W��%���EF��#�%�EF%.?��,%�0F�&	 � 	�EF��=.��%W�&^_	(#��$+N�
�$�&%.EF+c*  �@��+ÏI�K@? � �,�$	�?M�$+ � =.#$#�%�0�I���	�E =D#�#
#$�$+��·I&K�? � �,��	�?@+>�&�@=.�X?�%�%.0C�,	 � 	�EF��=.��%±#$��+N�·�$�&%�EF+N;�I�	��J�$?�+N�&=D? � %!�"%.EF	�/�%@Ì � 	�?@+��X�,
���%�[ Í *DS�IX
�	�K(	�?�#$
u^_=D?��3�,	V0�%�=D#�^_���,�C��	���?@�&%.�"+N;
�,��%.�"%±=D�"%6I&K�? � �,��	�?@+>�&�@=.� � 	�EF��=D�"%±��	���?@�&%���+
�$?�+N�,%�=.0@;�I�	��J��?@+��,=.? � %±��%�EF	�/�% 2 %�INÌ � 	�?�+N���,
���%�[ Í *  ��%�+N%6I�K@? � �&�$	�?�+1=.��%±+N	�EF%�^_��=D�
I&=.+N�&%.�>�&�@=.?F�,��	�+N%u�,��=D� � =.#$# � 	�EF��=.��%�S��,%�EF+OÌ Í *
 �@%±<6)��&� 5 �$+�� � #�=D+�+>0@%�þa?�%�0C��?(Þ}+N�&��#��$+���* �C�$+>=_#��$+N�3	�I

char*
*�S��X�"%.��EF��#$%�EF%�?@�&+>?@%�^_S��,%�EÝÌ Í ;�0�%�#$%��,%�S��,%�EÝÌ Í =.?@0 � 	�EF��=D�"%�S&�&%�EF+OÌ Í *

)�%�%_=.#$+�	(<6Ö��,� 5 �$+��,S��,%��"=D�&	��º¦,�
* � ��ÆZ§�;��
	�#�#$% � �,�$	�?]�:#$=.+N+�%.+�¦,�
*�2Z§Ï=D?�0FQT	�?�[�áÏPRS3�:#$=.+N+�%.+c*

K ÷$�,=C÷!ø©¨ª8�-64bö�
7ú�-J  ú�4A86� ÷$-�öDùWö�
7ú�-

«10�¹�êA�º¯°­^¹�¶&¶{«10�¹�ê���¯°­^¹�·NÛ
�
	�?�+N�&��K � �&+Ï=.?F%�EF���,
!#��$+���*

«10�¹�êA�º¯°­^¹�¶&¶{«10�¹�ê���¯°­^¹�·�®�¾�¸Í­^¹�«10�¹�êA�º¯°­^¹)��¹�Ø¤×+´3���;Ëx¯°­^¹�Û

�
	�?�+N�&��K � �&+Ï= � 	���
_	�I2>fU W��N*
8 = � �F���,%�E ��?¢>fU W��a�$+-=.����%�?�0@%�0(�&	C�,���$+-#��$+N�Ä* 4 ?�#$
W�&�@%u��	���?@�&%���+>=.��% � 	����$%�0ÝÌ,+��@=.#$#�	�^ � 	���
 Í *

«10�¹�êA�º¯°­^¹�¶&¶{è «10A¹xê���¯°­^¹�·�Û
2 %�EF	�/�%�+-=D#�#@���,%�EF+-I&�"	�E �&�@%u#$��+N�:=D?�0F0@%�+��,�"	�
.+-�&�@%u#$�$+���*
'J#$#�#$��+N�:�$�&%.�"=.�,	��"+>�,��=D�·= �v� %�+N+-�,���$+-#$��+N�:^_�$#�#@Ë�%u��%�+�%.�Ä*
)�%�%_=.#$+�	(+N%��&'JK��,	O(R%�#�%.�&%@Ì Í ¦,�J* � è � §.*

Î�¾5¯°éE«10�¹�ê���¯°­^¹N¶{¶{²�×�×µ´Z¸Íé�·�®%¾�¸Í­^¹+¹xØÄ×µ´ðïH¯1¹N´¤»@Û

S&?�+N%��"�,+-�,��%µUä����Ýå=D�·�,��%!%�?�0F	�I3�,��%!#��$+N�Ä*
 �@%_��?@+�%����&%.0C�$�,%�E Ë�% � 	�EF%�+>�,��% � K@�"��%�?��3#$��+N�:�$�,%�EÝ*  ���$+-�$+b%�Þ}K@��/�=D#�%.?��·�,	

insert( count(), item )
*

 �@%µU1�/��ÝåEFK�+N�·?@	��·Ë�%_=W?�K�#$#���	���?@�&%���*
)�%�%_=.#$+�	(�$?�+N%��"��Ì Í ¦,�
* � ô��>§�; � K����"%�?@�ÄÌ Í ¦,�
* � ô�ô%§Ï=D?�0]����%���%�?@0JÌ Í ¦,�J* � ôZ�Z§.*
8 L.=DEF��#$%�+cý � K�+N�&	�EF#$=.
.	�K��mY�Ë�	��"0�%.��* � ����; � K�+N�,	�EF#�=D
�	�K��mY � =D�"0J* � ����; � K@+��,	�EF#�=D
�	�K��mY � 	�^H* � ����;����"=.����%��ÛY��D��=.���@%���* � ����;
#$�$+��,/��$%�^_+ÛY�#$��+N�,/���%.^!+O* � ����;a#$��+N�&/.��%�^_+�Y�#��$+N�&/��$%�^_+O* �]=D?�0]Þ}^_%����&
ÄY�Þ}^_%����&
i* � ���J*

¹xØÄ×µ´ðïH«10A¹�êA��¯°­^¹N¶{¶&²�¹�·¤ìÍ¯1¸º¹X¯1¸Íé�´Z½#Û
2 %��&K@�"?@+-=W��	��$?��,%��1�&	C�&�@%u�$�,%�E =D�·��	�+N���,�$	�?6U1V%øN�/ÞC��?M�&�@%u#$��+N�,;�	��1?�K@#�#a��I3�,��%!�$?�0�%.LW��+-	�K@�·	�I3�"=D?���%@*



é�± Âyò�ïXð$ÅNÂ·¿�í�î.ÅNÅÄ£RÃ{¥NÃÄòcÃÄÁw3vÃ � ô�è

)�%��&+b�&�@% � K����"%�?@�3#��$+��
���,%�E �&	��&�@��+b���,%�E ��I¤UäVZø��/Þ��$+b/.=.#$��01*  ��%!/�=D#��$0]�"=D?���%_��+
0..(count() - 1)

��? � #$K�+N��/�%a*
 �@��+TI&K�? � �&�$	�?B��+H/�%.�"
V%�I&þ � ��%.?���*:S&�1+��,=.���&+T+ � =.?@?��$?��FI&�"	�E �,��%`þa�"+N�J���,%�EF;X#�=D+��>�$�,%�EF;X	�� � K��"��%�?��J�$�&%�EF;3^_�@� � ��%�/�%.�b�$+ � #�	�+N%�+N�1�&	
UäVZø��/Þ:*
)�%�%_=.#$+�	 � K@�"��%�?���Ì Í ¦,�
* � ô�ôZ§.*
8 L.=DEF��#$%�+cý � K�+N�&	�EF#$=.
.	�K��mY�Ë�	��"0�%.��* � ����; � K�+N�,	�EF#�=D
�	�K��mY � =D�"0J* � ����; � K@+��,	�EF#�=D
�	�K��mY � 	�^H* � ����;�0��$�"/.��%�^ÏY�0@����/���%.^H* � ����;
þa#$%�� � 	�?�/��$%�^ÏY�Þ}þ@#$%�� � 	�?@/���%.^H* � ����;�EF0�� Y�=.����#�� � =D�&�$	�?J* � ���C=D?�0]Þ}^_%����&
ÄY�Þ}^_%����&
i* � ���J*

¯1¸º¹X«10A¹�êA��¯°­^¹N¶{¶&²�¹�·NÛ�®�¾�¸Í­^¹
 �@��+b��+Ï=.?F	�/�%���#�	�=D0�%�0(EF%�EFË�%.�JI&K�? � �,��	�?@;�����	�/���0@%�0(I�	�� � 	�?@/�%�?@��%�? � %@*�S��·Ë�%��@=./�%.+>%�+�+N%�?@�&�$=.#$#�
`#��$GD%_�,��%!=.Ë�	�/�%_I&K�? � �&�$	�?J*
2 %��&K@�"?@+-�&�@%u�$?�0@%�LW	�I3�,��% � K����"%�?@�3#��$+N�:�$�&%�EÝ*  ��%!�"%��,K���?�%�0(/�=D#�K@%_��+Ï[ � ��I3�,��% � K@�"��%�?��3�$�&%.E �$+b?@K�#$#�*
)�%�%_=.#$+�	 � K@�"��%�?���Ì Í ¦,�
* � ô�ôZ§.*

Ê�¾5¾ÄËÖ«10A¹xêQ±�¾�Ë°Ëx´�®�¹N¯°¾Ä¸Í¶&¶{²�ìº¹N¾2-À´OËx´Z¹N´6·�Û�®%¾Ä¸Í­^¹
2 %��&K@�"?@+-�&�@%u+N%��,�&�$?���	�IX�&�@%u=DK��,	�[Û0�%�#$%��,%_	����&�$	�?J*  ��%!0�%�I&=.K�#$�·�$+büv' 5 ) 8 *
)�%�%_=.#$+�	(+N%��&'JK��,	O(R%�#�%.�&%@Ì Í ¦,�J* � è � §.*

Î�¾5¯°éE«10�¹�ê���¯°­^¹N¶{¶{®�Ëx´�²%êµ·�ÛÀë�ÎA¯1ê�¹xìÍ²%Ëxí
2 %�EF	�/�%�+-=D#�#@���,%�EF+-I&�"	�E �&�@%u#$��+N��*
 �@%_�"%�EF	�/�%.0C�$�,%�EF+-=.��%u0@%�#$%��&%.0F��I3=DK��,	�[Û0�%�#$%��,��	�?F�$+-%�?@=.Ë�#$%�0J*
'J#$#�#$��+N�:�$�&%.�"=.�,	��"+>�,��=D�·= �v� %�+N+-�,���$+-#$��+N�:^_�$#�#@Ë�%u��%�+�%.�Ä*
)�%�%_=.#$+�	(�"%.EF	�/�%@Ì Í ¦,�
* � ôZ2Z§�;��,=.G�%@Ì Í ¦,�
* � � � §R=D?�0F+N%��,'
K@�&	O(R%�#$%��&%aÌ Í ¦,�
* � è � §.*
2 %���EF��#�%�EF%.?��,%�0(I��"	�E <6Ö��,�"�
	�#�#$% � �,�$	�?À¦,�
* � Æ%2Z§.*

¯1¸º¹X«10A¹�êA��¯°­^¹N¶{¶&®�¾5»Ü×µ²�êQ´��/¹�´¤»¼­�·º«10�¹�êQ±�¾�Ë°Ëx´�®�¹N¯°¾Ä¸Í¶{¶��/¹�´¤» ¯1¹N´¤» Á¤Å
«10�¹�êQ±�¾�Ë°Ëx´�®�¹N¯°¾Ä¸Í¶{¶��/¹�´¤»C¯1¹N´�»°X]ÛHë°Î�¯1ê�¹�ìÍ²�Ëº×�êQ¾Ä¹N´¤®�¹N´¤é�í

 �@��+b/������&K@=.#@I�K�? � �,��	�? � 	�EF��=.��%�+>�,^!	C#$��+N�:�$�&%.EF+c*
2 %��&K@�"?@+cý

ß Õc%��"	���I¤Uä�/��Ý�Z]��� Uä�/��Ý&[
ß ?�	�?@Õc%��"	���I¤Uä�/��Ý�Z � � Uä����ÝR[

 �@��+bI�K�? � �,��	�?F��%��,K��"?@+AUäVZ�X��=.�,��%��1�,��=.?|<NS�SA>�+�	C�&�@=.�3��%���EF��#�%�EF%.?��,=.�,��	�?@+ � =D?F�"%��,K���?F�&�@�"%�%u/�=.#$K�%�+Ï=.?@0]K�+N%_���·�,	`+N	��"�:Ë�
@ý

ß � ��I¤Uä�/��Ý�Z]��� Uä�/��Ý&[
ß � � Ì,��	�+N�$�&�$/�%_��?@�&%.�D%�� Í �$I¤Uä����Ý1Z]� Uä����ÝR[
ß à � Ì,?@%��D=D�&�$/�%_�$?��,%��D%.� Í ��I¤Uä�/��Ý�ZBàÇUä�/��Ý&[



é�± Âyò�ïXð$ÅNÂ·¿�í�î.ÅNÅÄ£RÃ{¥NÃÄòcÃÄÁw3vÃ � ô�ô

�$?�)�	��"��Ì Í ��%�Þ}K��$�"%�+>�,��=D� � 	�EF��=D�"%�S&�&%.EF+cÌ Í �$+-�$EF��#$%�EF%�?��,%�0F=D+-0�%�+ � ����Ë�%.0F��%���%@*
 �@��+bI�K�? � �,��	�?F+N��	�K@#�0M?�	��·EF	�0@��I&
u�,��%_#$��+N�·Ë�% � =.K�+N%_+�	�EF% � 	�?�+N�·I�K@? � �,�$	�?�+ � =.#$# � 	�EF��=.�"%.S��,%�EF+cÌ Í *
 �@%_0�%�I&=.K�#$�·�$EF��#$%�EF%�?��,=.�,�$	�? � 	�EF��=.��%�+-�,��%!��	��$?��,%��"+O*

ìÍ¯1¸º¹X«10A¹�êA��¯°­^¹N¶{¶&®�¾�¸º¹N² ¯1¸Í­$·�®�¾�¸Í­^¹+¹�Ø¤×+´Úïî¯1¹�´¤»@Û�®%¾�¸Í­^¹

�
	�K�?@�&+Ï=.?�0F��%��,K��"?@+-�,��%!?�K�EFË�%.�>	�Ia	 �v� K@�"�"%.? � %.+-	�IÄU1�/��Ý �$?F�&�@%_#��$+���*
 �@% � 	�EF��=.�"%.S��,%�EF+cÌ Í I&K�? � �&�$	�?M�$+ � =D#�#$%�0�^_��%�?�#�	�	�G���?@�(I�	��b�,��%�U1�/��Ý���?B�&�@%V#$��+N�Ä*JS&I � 	�EF��=.��%�S��,%�EF+OÌ Í �$+T?�	��1�"%��$EF��#$%�EF%�?@�&%�0@;
�$�·�$+bEF	���%u%�I&þ � ��%.?��3�,	 � =.#$# � 	�?@�&=D��?@+ 2 %�INÌ Í *
 �@��+bI�K�? � �,��	�?F0@	�%�+-?@	��·=.I&I�% � �3�&�@% � K��"��%�?��:#��$+��:���,%�EÝ*
)�%�%_=.#$+�	 � 	�?@�&=D��?@+ 2 %�INÌ Í ¦,�J* � ô�ôZ§T=D?�0 � 	�EF��=.�"%.S��,%�EF+cÌ Í ¦,�
* � ô�è%§.*

ìÍ¯1¸º¹X«10A¹�êA��¯°­^¹N¶{¶&®�¾�¸º¹N² ¯1¸Í­OÒ7´¤óÄ·�®�¾�¸Í­^¹µ¹�Ø¤×+´Úïî¯1¹�´¤»öÛ6®�¾�¸Í­^¹

�
	�K�?@�&+Ï=.?�0F��%��,K��"?@+-�,��%!?�K�EFË�%.�>	�Ia	 �v� K@�"�"%.? � %.+-	�IÄU1�/��Ý �$?F�&�@%_#��$+���*
�
=.#$#��$?��B�,���$+HI�K�? � �,��	�?��$+6EFK � ��I�=.+N�,%��T�&�@=.? � 	�?@�&=D��?@+cÌ Í Ë�% � =DK�+N% � 	�?��,=.�$?�+OÌ Í � 	�EF��=.�"%.+ºUä�/��Ý ^_���,��%�= � �B#$�$+��-�$�,%�E K@+��$?�� � 	�EF[
��=.�"%.S��,%�EF+cÌ Í *  �@��+bI�K�? � �,��	�?F	�?@#�
 � 	�EF��=.��%�+>�,��%!��	���?@�&%.�"+O*
 �@��+bI�K�? � �,��	�?F0@	�%�+-?@	��·=.I&I�% � �3�&�@% � K��"��%�?��:#��$+��:���,%�EÝ*
)�%�%_=.#$+�	 � 	�?@�&=D��?@+cÌ Í ¦,�
* � ô�ôZ§.*

ìÍ¯1¸º¹X«10A¹�êA��¯°­^¹N¶{¶&®�¾�ìº¸º¹�·NÛ�®�¾�¸Í­^¹Hë�ÎA¯1êN¹�ìÍ²�Ëxí
2 %��&K@�"?@+-�&�@%u?@K�EFË�%��>	�IX�$�&%.EF+-��?M�&�@%u#$��+N��*
)�%�%_=.#$+�	(�$+ 8 EF���,
@Ì Í ¦,�
* � ô��>§.*
8 L.=DEF��#$%�+cý � K�+N�&	�EF#$=.
.	�K��mY�Ë�	��"0�%.��* � ����; � K�+N�,	�EF#�=D
�	�K��mY � =D�"0J* � ����; � K@+��,	�EF#�=D
�	�K��mY � 	�^H* � ����;�þa#�%�� � 	�?@/��$%�^ÏY�Þ�þa#$%�� � 	�?�/��$%�^6* � ����;
���"=D����%.�nY����"=.����%���* � ����;}EF0�� Y�=.����#�� � =D�&�$	�?J* � ���C=D?�0]Þ}^_%����&
ÄY�Þ}^_%����&
i* � ���J*
2 %���EF��#�%�EF%.?��,%�0(I��"	�E <6Ö��,�"�
	�#�#$% � �,�$	�?À¦,�
* � Æ%2Z§.*

¹xØÄ×µ´ðïH«10A¹�êA��¯°­^¹N¶{¶&®�ìºê�êT´O¸º¹º·NÛ�®�¾�¸Í­^¹
2 %��&K@�"?@+-=W��	��$?��,%��1�&	C�&�@% � K����"%�?@�·#��$+N�·���,%�EÝ*  ��% � K����"%�?@�3���,%�E EF=.
_Ë�%_?�K@#�#1Ì,��EF��#$�$%�+b�,��=D�3�&�@% � K��"��%�?��:��?@0�%�LW�$+-[ �cÍ *
)�%�%_=.#$+�	(=.��Ì Í ¦,�J* � ô�ÆZ§.*

«1�YzH¾5é�´ÜïH«10�¹�ê���¯°­^¹N¶{¶{®�ìºêNêQ´Z¸º¹�zî¾Aé�´�·�Û6®�¾�¸Í­^¹
2 %��&K@�"?@+-=W��	��$?��,%��1�&	C�&�@% � K����"%�?@�·#��$+N�·?�	�0@%@*
 �@%u?@	�0�% � =D?FË�%uG�%����3=D?�0F�"%.EF	�/�%�0C#�=D�&%��1K@+��$?����"%�EF	�/�%.QR	�0@%@Ì Í *  ��%u=.0@/�=.?@�&=D�D%_�$+-�&�@=.�3�,��%!���,%�E � =.?FË�%!�"%.EF	�/�%�0(0��$�"% � �&#$

^_�$�&�@	�K��·+N%�=D� � �@��?@�`�,��%!#��$+N�Ä*
ú ��� ¥ � ¥3¼�û�(R	`?@	�� � =D#�#@�&�@��+bI�K�? � �,��	�?FK@?�#$%�+N+b
�	�K]=D�"%!=.?]%.L.��%����Ä*
)�%�%_=.#$+�	(�"%.EF	�/�%�QT	�0�%@Ì Í ¦,�
* � � � §�;��&=DGD%.QR	�0@%@Ì Í ¦,�J* � � � §T=.?@0 � K@�"�"%.?���Ì Í ¦,�
* � ô�ôZ§.*



é�± Âyò�ïXð$ÅNÂ·¿�í�î.ÅNÅÄ£RÃ{¥NÃÄòcÃÄÁw3vÃ � ôZ�

¯1¸º¹X«10A¹�êA��¯°­^¹N¶{¶&ñ"¸Íé÷·º®%¾Ä¸Í­^¹+¹�ØÄ×µ´ðïH¯1¹N´¤»JÛ

ü��$?�0@+b�,��%!þ@��+��3	 �v� K@�"�"%.? � %_	�IÄUä����Ý×��?F�,��%!#��$+N�Ä*
S&I
�,��%`���,%�E �$+TI�	�K�?@0�;3�,��%V#$�$+��>+N%��,+R�,��% � K����"%�?@�
�$�,%�E �,	]��	��$?��J�&	]�,��%`I�	�K�?@0��$�,%�E =.?@0B��%��,K��"?@+Ï�,��%`��?@0�%�LC	�I
�,���$+T���,%�EÝ*JS&I:�,��%
�$�,%�E �$+b?@	��3I�	�K@?�0�;��&�@%!#$�$+��·+N%��,+-�,��% � K@�"�"%.?��3�$�&%�E �,	�?@K�#$#�;@�&�@% � K��"��%�?��:��?@0�%�LW�,	`[ � ;�=.?@0F�"%��,K���?�+-[ � *
 �@% � 	�EF��=.��%�S��,%�EF+OÌ Í I&K�? � �&�$	�?C��+ � =.#$#�%�0C^_��%�?C+N%�=.� � ���$?��_I&	��:�,��%±�$�,%�E×��?(�,��%6#$�$+���*}S�I � 	�EF��=.�"%.S��,%�EF+cÌ Í �$+1?�	��X�"%��$EF��#$%�EF%�?@�&%�0@;
�$�·�$+bEF	���%u%�I&þ � ��%.?��3�,	 � =.#$#�þa?�0 2 %�INÌ Í *
)�%�%_=.#$+�	(þa?�0�QT%�LD�ÄÌ Í ¦,�
* � ôZ�%§�;�þa?�0 2 %�INÌ Í ¦,�J* � ôZ�Z§�; � 	�EF��=D�"%�S&�&%�EF+OÌ Í ¦,�
* � ô�èZ§R=.?@0 � K@�"�"%.?���Ì Í ¦,�
* � ô�ôZ§.*

¯1¸º¹X«10A¹�êA��¯°­^¹N¶{¶&ñ"¸Íéczî´O½w¹º·�®�¾�¸Í­^¹+¹�Ø¤×+´Úïî¯1¹�´¤»@Û

ü��$?�0@+b�,��%!?�%�LD�·	 �i� K����"%�? � %!	�I�Uä�/��Ý �$?F�&�@%!#$�$+��,;�+N�&=D�"�,��?@�`I���	�E��,��% � K@�"�"%.?��·#$��+N�·�$�&%.EÝ*
S&I
�,��%`���,%�E �$+TI�	�K�?@0�;3�,��%V#$�$+��>+N%��,+R�,��% � K����"%�?@�
�$�,%�E �,	]��	��$?��J�&	]�,��%`I�	�K�?@0��$�,%�E =.?@0B��%��,K��"?@+Ï�,��%`��?@0�%�LC	�I
�,���$+T���,%�EÝ*JS&I:�,��%
�$�,%�E �$+b?@	��3I�	�K@?�0�;��&�@%!#$�$+��·+N%��,+-�,��% � K@�"�"%.?��3�$�&%�E �,	�?@K�#$#�;@�&�@% � K��"��%�?��:��?@0�%�LW�,	`[ � ;�=.?@0F�"%��,K���?�+-[ � *
 �@% � 	�EF��=.��%�S��,%�EF+OÌ Í I&K�? � �&�$	�?C��+ � =.#$#�%�0C^_��%�?C+N%�=.� � ���$?��_I&	��:�,��%±�$�,%�E×��?(�,��%6#$�$+���*}S�I � 	�EF��=.�"%.S��,%�EF+cÌ Í �$+1?�	��X�"%��$EF��#$%�EF%�?@�&%�0@;
�$�·�$+bEF	���%u%�I&þ � ��%.?��3�,	 � =.#$#�þa?�0�QT%�LD� 2 %�INÌ Í *
)�%�%_=.#$+�	(þa?�0JÌ Í ¦,�
* � ô%�Z§�;�þa?�0�QT%�LD� 2 %�INÌ Í ¦,�J* � ôZ�Z§�; � 	�EF��=D�"%�S&�&%�EF+OÌ Í ¦,�
* � ô�èZ§R=.?@0 � K@�"�"%.?���Ì Í ¦,�
* � ô�ôZ§.*

¯1¸º¹X«10A¹�êA��¯°­^¹N¶{¶&ñ"¸Íéczî´O½w¹NÒ7´¤óÄ·�®�¾�¸Í­^¹µ¹�Ø¤×+´ÚïÀ¯1¹N´�»@Û

ü��$?�0@+b�,��%!?�%�LD�·	 �i� K����"%�? � %!	�I�Uä�/��Ý �$?F�&�@%!#$�$+��,;�+N�&=D�"�,��?@�`I���	�E��,��% � K@�"�"%.?��·#$��+N�·�$�&%.EÝ*
S&I
�,��%`���,%�E �$+TI�	�K�?@0�;3�,��%V#$�$+��>+N%��,+R�,��% � K����"%�?@�
�$�,%�E �,	]��	��$?��J�&	]�,��%`I�	�K�?@0��$�,%�E =.?@0B��%��,K��"?@+Ï�,��%`��?@0�%�LC	�I
�,���$+T���,%�EÝ*JS&I:�,��%
�$�,%�E �$+b?@	��3I�	�K@?�0�;��&�@%!#$�$+��·+N%��,+-�,��% � K@�"�"%.?��3�$�&%�E �,	�?@K�#$#�;@�&�@% � K��"��%�?��:��?@0�%�LW�,	`[ � ;�=.?@0F�"%��,K���?�+-[ � *
�
=.#$#��$?����&�@��+TI&K�? � �&�$	�?B��+HEFK � �BI�=.+N�,%��Ï�,��=D?�þa?�0@QT%�L.��Ì Í Ë�% � =DK�+N%`þa?�0�QT%�LD�ÄÌ Í � 	�EF��=.��%�+�Uä����Ý�^_���,��%.= � �B#$��+N�>���,%�E K@+��$?�� � 	�EF[
��=.�"%.S��,%�EF+cÌ Í *  �@��+bI�K�? � �,��	�?F	�?@#�
 � 	�EF��=.��%�+>�,��%!��	���?@�&%.�"+O*
)�%�%_=.#$+�	(þa?�0 2 %�INÌ Í ¦,�J* � ôZ�Z§�;�þ@?@0�QT%�L.��Ì Í ¦,�J* � ôZ�Z§R=.?@0 � K@�"�"%.?���Ì Í ¦,�
* � ô�ôZ§.*

¯1¸º¹X«10A¹�êA��¯°­^¹N¶{¶&ñ"¸Íé�Ò$´�óÄ·�®%¾�¸Í­^¹+¹xØÄ×µ´ðïH¯1¹N´¤»@Û

ü��$?�0@+b�,��%!þ@��+��3	 �v� K@�"�"%.? � %_	�IÄUä����Ý×��?F�,��%!#��$+N�Ä*
S&I
�,��%`���,%�E �$+TI�	�K�?@0�;3�,��%V#$�$+��>+N%��,+R�,��% � K����"%�?@�
�$�,%�E �,	]��	��$?��J�&	]�,��%`I�	�K�?@0��$�,%�E =.?@0B��%��,K��"?@+Ï�,��%`��?@0�%�LC	�I
�,���$+T���,%�EÝ*JS&I:�,��%
�$�,%�E �$+b?@	��3I�	�K@?�0�;��&�@%!#$�$+��·+N%��,+-�,��% � K@�"�"%.?��3�$�&%�E �,	�?@K�#$#�;@�&�@% � K��"��%�?��:��?@0�%�LW�,	`[ � ;�=.?@0F�"%��,K���?�+-[ � *
�
=.#$#��$?����&�@��+1I&K�? � �&�$	�?C��+>EFK � �CI�=.+N�,%��:�,��=D?�þa?�01Ì Í Ë�% � =DK�+N%±þa?�01Ì Í � 	�EF��=D�"%�+'Uä����Ý�^_���,�C%�= � ��#$��+N�X���,%�E K@+��$?�� � 	�EF��=D�"%�S&�&%�EF+OÌ Í *
 �@��+bI�K�? � �,��	�?F	�?@#�
 � 	�EF��=.��%�+>�,��%_��	��$?��,%��"+O*
)�%�%_=.#$+�	(þa?�0�QT%�LD� 2 %�INÌ Í ¦,�
* � ôZ�Z§�;@þ@?@0JÌ Í ¦,�J* � ôZ�Z§R=.?@0 � K@�"�"%.?���Ì Í ¦,�
* � ô�ôZ§.*

¹xØÄ×µ´ðïH«10A¹�êA��¯°­^¹N¶{¶&ñ"êQ­^¹A·�Û
2 %��&K@�"?@+-=W��	��$?��,%��1�&	C�&�@%uþa�"+N�·�$�&%.E��$?]�&�@%u#$�$+��
=.?�0FEF=DGD%.+-�&�@��+b�&�@% � K����"%�?@�3#��$+��
���,%�EF;�	��1?@K�#$#@�$IX�&�@%!#$�$+��
��+-%.EF���&
i*
)�%�%_=.#$+�	(��%��&ü��$�"+N��Ì Í ¦,�
* � ôw�>§�;�#$=.+N�ÄÌ Í ¦,�
* � ôZ�Z§�;�?@%�L.��Ì Í ¦,�
* � ôZ�Z§�;����"%�/@Ì Í ¦,�
* � ô%�Z§Ï=D?�0 � K��"��%�?���Ì Í ¦,�J* � ô�ôZ§.*
8 L.=DEF��#$%�+cýa���"=D����%.�nY����"=.����%���* � ����;}#$��+N�&/.��%�^_+�Y�#��$+N�&/��$%�^_+O* ��=.?�0F+N��	�^_�$EF�7Y�+N��	�^_�$EF�X* � ���
*



é�± Âyò�ïXð$ÅNÂ·¿�í�î.ÅNÅÄ£RÃ{¥NÃÄòcÃÄÁw3vÃ � ô��

¹xØÄ×µ´ðïH«10A¹�êA��¯°­^¹N¶{¶�V'´Z¹��º¯1êQ­^¹�·�Û�®�¾�¸Í­^¹
2 %��&K@�"?@+-=W��	��$?��,%��1�&	C�&�@%uþa�"+N�·�$�&%.E��$?]�&�@%u#$�$+��,;�	��>?@K�#$#��$I3�&�@%u#$��+N�:�$+-%�EF���&
i*
 �@��+bI�K�? � �,��	�?F0@	�%�+-?@	��·=.I&I�% � �3�&�@% � K��"��%�?��:#��$+��:���,%�EÝ*
)�%�%_=.#$+�	(þa�"+N�ÄÌ Í ¦,�J* � ôZ�Z§T=D?�0F��%�� 5 =.+N��Ì Í ¦,�
* � ô��>§.*

¹xØÄ×µ´ðïH«10A¹�êA��¯°­^¹N¶{¶�V'´Z¹��$² ­^¹A·�Û6®�¾�¸Í­^¹
2 %��&K@�"?@+-=W��	��$?��,%��1�&	C�&�@%u#$=.+N�:�$�,%�E �$?F�,��%!#��$+��,;�	��>?@K�#$#��$I3�&�@%u#$�$+��
��+Ï%�EF���,
i*
 �@��+bI�K�? � �,��	�?F0@	�%�+-?@	��·=.I&I�% � �3�&�@% � K��"��%�?��:#��$+��:���,%�EÝ*
)�%�%_=.#$+�	(#$=.+N�ÄÌ Í ¦,�
* � ôZ�%§R=D?�0F��%��,ü�����+���Ì Í ¦,�
* � ô��>§.*

Î�¾5¯°éE«10�¹�ê���¯°­^¹N¶{¶{¯1¸ÍÌ5¾Äê�¹�·�®�¾�¸Í­^¹µ¹�Ø¤×+´Úïî¯1¹�´¤»öÛ

S&?�+N%��"�,+-�,��%µUä����Ýå=D�·�$�&+-+N	��"�,%�0(��	�+N���,�$	�?F��?]�,��%!#$��+N�Ä*
 �@%`+N	��"�J	��"0@%��b0@%���%�?@0�+T	�?��,��%�/��$�"�,K�=.# � 	�EF��=.��%�S��,%�EF+OÌ Í I&K�? � �,��	�?1*1'
#$#3�$�&%�EF+TEFK@+��>Ë�%V�$?�+N%����&%�0B^_���,�B��?@)�	��"��Ì Í �&	MEF=.�$?��,=.�$?
�,��%_+N	��"�,��?@�V	��"0@%���*
 �@%_��?@+�%����&%.0C�$�,%�E Ë�% � 	�EF%�+>�,��% � K@�"��%�?��3#$��+N�:�$�,%�EÝ*
 �@%µU1�/��ÝåEFK�+N�·?@	��·Ë�%_=W?�K�#$#���	���?@�&%���*
Ö�#�%�=D+�%M?�	��,%C�,��=D�-�$?�)�	����ÄÌ Í ��+!+�#$	�^6*6S&I-
�	�KA^_=.?@�b�,	��$?�+N%����b#$	��&+u	�I>���,%�EF+6�$?Ù=]#$��+N�b=D?�0Ù+N	��"�b=.I��,%��H�$?�+N%��"�,�$?���;J
.	�KA+��@	�K�#$0ÙK�+N%
+N	��"��Ì Í *`��?@)�	��"��Ì Í �&=DGD%.+uK@�Ý�,	 4 Ì,? Í � 	�EF��=.��%�+c*  ��=D�ÏEF%.=.?�+_�$?�+N%��"�,�$?���?Ð�$�,%�EF+_��?æ
�	�K��u#��$+N�H^!�$#$#J?@%�%�0 4 Ì,?�I ��Í � 	�EF��=.�"%.+
^_�@%��"%�=D+Ï+N	��"��Ì Í 	�?�#$
`?@%�%�0�+ 4 Ì,?�[.#$	���? Í I�	��-�,��%V+N=.EF%`�&=D+�G3*
)�	FK�+N%V�$?�)�	����ÄÌ Í 	�?@#�
���I

�	�KM=D#���%�=.0@
`��=D/�%V=����"%�+N	��"�,%�0]#$�$+��1=.?@0
^_=D?��:�,	`�$?�+N%����}Î,K@+��·=WI&%�^ =D0�0@���,��	�?@=.#@���,%�EF+O*
)�%�%_=.#$+�	(�$?�+N%��"��Ì Í ¦,�
* � ô��>§�; � 	�EF��=.��%�S��,%�EF+OÌ Í ¦,�
* � ô�èZ§�; � K����"%�?@�ÄÌ Í ¦,�J* � ô�ôZ§T=D?�0F+N	��"��Ì Í ¦,�
* � � � §.*

Ê�¾5¾ÄËÖ«10A¹xê���¯°­^¹N¶{¶{¯1¸Í­O´Oê�¹�·�ìÍ¯1¸º¹�¯1¸Íé�´O½ºÅA®�¾�¸Í­^¹µ¹�Ø¤×+´Úïî¯1¹�´¤»öÛ

S&?�+N%��"�,+-�,��%µUä����Ýå=D�·�,��%!��	�+��$�,��	�?6UäVZø��/Þ��$?]�,��%!#��$+N�Ä*
2 %��&K@�"?@+  32 P 8 ��I
+�K �i� %�+�+NI�K@#X	��-üi' 5 ) 8 �$I�UäVZø��/ÞF��+T	�K��
	�I·�"=D?���%@*  ��%W/�=D#��$0M��=.?���%V�$+ � �&	 � 	�K�?���Ì Í Ì,��? � #$K�+N��/.%�#�
 Í *  �@%W���,%�EÑ��+
=D����%�?@0�%�0F�$I¤UäVZø��/Þ]��� � 	�K�?@�ÄÌ Í *
 �@%_��?@+�%����&%.0C�$�,%�E Ë�% � 	�EF%�+>�,��% � K@�"��%�?��3#$��+N�:�$�,%�EÝ*
 �@%µU1�/��ÝåEFK�+N�·?@	��·Ë�%_=W?�K�#$#���	���?@�&%���*
)�%�%_=.#$+�	(=.����%�?�01Ì Í ¦,�
* � ô�ÆZ§T=.?@0 � K����"%�?@�ÄÌ Í ¦,�
* � ô�ôZ§.*

Ê�¾5¾ÄËÖ«10A¹xê���¯°­^¹N¶{¶{¯°­^Ô+»Ü×�¹�Ø]·NÛ�®�¾�¸Í­^¹

2 %��&K@�"?@+  32 P 8 �$I3�&�@%u#$�$+��
��+-%.EF���&
�.a	��,��%.�"^_��+N%!�"%��,K���?�+-üv' 5 ) 8 *
)�%�%_=.#$+�	 � 	�K@?���Ì Í ¦,�
* � ô�ôZ§.*



é�± Âyò�ïXð$ÅNÂ·¿�í�î.ÅNÅÄ£RÃ{¥NÃÄòcÃÄÁw3vÃ � ôZ�

¹xØÄ×µ´ðïH«10A¹�êA��¯°­^¹N¶{¶)Ëx² ­^¹�·NÛ
2 %��&K@�"?@+-=W��	��$?��,%��1�&	C�&�@%u#$=.+N�:�$�,%�E �$?F�,��%!#��$+��
=.?@0FEF=.G�%�+-�,���$+-�&�@% � K����"%�?@�3#��$+N�:�$�&%�EF;�	��J?@K�#$#@�$I3�,��%!#��$+��
��+b%�EF���,
i*
)�%�%_=.#$+�	(��%�� 5 =.+N��Ì Í ¦,�
* � ô��>§�;�þa�"+N��Ì Í ¦,�
* � ô%�Z§�;�?@%�L.��Ì Í ¦,�
* � ôZ�Z§�;����"%�/@Ì Í ¦,�
* � ôZ�%§R=D?�0 � K��"��%�?���Ì Í ¦,�J* � ô�ôZ§.*

¹xØÄ×µ´ðïH«10A¹�êA��¯°­^¹N¶{¶)¸Í´Z½�¹�·NÛ
2 %��&K@�"?@+R=C��	��$?��,%��b�,	]�,��%V�$�,%�E +NK �i� %�%�0@��?@�F�&�@% � K@�"��%�?��J���,%�EÝ* 2 %.�&K@�"?�+T?@K�#$#3��IJ�&�@% � K��"��%�?��J�$�&%�E ��+H?@K�#$#3	��b%�Þ}K�=D#3�&	M�&�@%V#�=D+��
�$�,%�EÝ*
Z�=.G�%�+-�,��%!+�K �i� %�%�0��$?������,%�E � K����"%�?@�Ä*�S�IX�&�@% � K����"%�?@�3���,%�E Ë�%�I�	���%±�,���$+-I�K@? � �,�$	�? � =.#$#�^_=.+b�&�@%u#$=.+N�·�$�&%�EF;��&�@% � K��"��%�?��3�$�,%�E ^_�$#�#
Ë�%_+N%��·�,	`?@K�#$#�*�S�I3�,��% � K@�"�"%.?��·�$�&%.E�^_=.+Ï?�K�#$#$;��,���$+-I�K@? � �,�$	�?F0�	�%�+-?@	��&�@��?@�X*
)�%�%_=.#$+�	(þa�"+N�ÄÌ Í ¦,�J* � ôZ�Z§�;@#�=D+���Ì Í ¦,�
* � ôZ�Z§�;@���"%./@Ì Í ¦,�
* � ôZ�Z§T=.?@0 � K����"%�?@�ÄÌ Í ¦,�
* � ô�ôZ§.*
8 L.=DEF��#$%�+cýa���"=D����%.�nY����"=.����%���* � ����;}#$��+N�&/.��%�^_+�Y�#��$+N�&/��$%�^_+O* ��=.?�0F+N��	�^_�$EF�7Y�+N��	�^_�$EF�X* � ���
*

«10�¹�êA�º¯°­^¹)��¹�Ø¤×+´3�d� «10A¹xê���¯°­^¹N¶{¶{¾�×µ´OêT²%¹�¾�ê'¿@·�®%¾�¸Í­^¹X«10A¹�êA��¯°­^¹/��¹xØÄ×µ´����;Ëx¯°­^¹�Û

'J+N+��$�D?@+3>1U W��a�,	��,���$+-#$��+N�·=.?@0]�"%.�&K@�"?�+>=W��%�I�%.�"%�? � %!�&	��&�@��+-#$�$+���*
 �@��+R#$��+N�
�$+Tþ@��+�� � #$%�=.��%�0]=D?�0M�,��%.?]%�= � �M�$�&%.E �$?¢>1U W��3�$+R=.����%.?�0�%.0]�&	(�,���$+Ï#$�$+���* 4 ?�#$
V�&�@%W��	��$?��,%��"+Ï=.�"% � 	����$%�0ÐÌ,+N��=.#$#$	�^ � 	���
 Í
K@?�#$%�+N+Ï?@%�^_S��,%�EÝÌ Í ��=D+-Ë�%�%�?F��%��$EF��#�%.EF%�?��,%�0JÌ Í *

Ê�¾5¾ÄËÖ«10A¹xê���¯°­^¹N¶{¶{¾�×µ´OêT²%¹�¾�ê'¿ ¿ö·º®�¾�¸Í­^¹6«10�¹�ê���¯°­^¹/�Õ¹�ØÄ×µ´3�d� Ëx¯°­^¹ºÛ6®�¾�¸Í­^¹

�
	�EF��=.��%�+-�,���$+-#$��+N�:^_�$�&�|>1U W���* 2 %��,K��"?@+  32 P 8 �$I3�&�@%u#$�$+��,+ � 	�?��,=.�$?F�&�@%!+N=.EF%_0@=.�,=�.X	��&�@%��"^_�$+�%!�"%.�&K@�"?�+büi' 5 ) 8 *

Î�¾5¯°éE«10�¹�ê���¯°­^¹N¶{¶�×�êQ´O×µ´Z¸Íé�·�®%¾�¸Í­^¹+¹xØÄ×µ´ðïH¯1¹N´¤»@Û

S&?�+N%��"�,+-�,��%µUä����Ýå=D�·�,��%!+��,=.���·	�IX�&�@%!#$�$+���*
 �@%_��?@+�%����&%.0C�$�,%�E Ë�% � 	�EF%�+>�,��% � K@�"��%�?��3#$��+N�:�$�,%�EÝ*  ���$+-�$+b%�Þ}K@��/�=D#�%.?��·�,	

insert( 0, item )
*

 �@%µU1�/��ÝåEFK�+N�·?@	��·Ë�%_=W?�K�#$#���	���?@�&%���*
)�%�%_=.#$+�	(=.����%�?�01Ì Í ¦,�
* � ô�ÆZ§�;��$?�+N%����ÄÌ Í ¦,�
* � ô���§Ï=D?�0 � K��"��%�?���Ì Í ¦,�
* � ô�ôZ§.*

¹xØÄ×µ´ðïH«10A¹�êA��¯°­^¹N¶{¶)×�êT´OÎX·�Û
2 %��&K@�"?@+H=C��	���?@�&%��T�,	]�,��%C���,%�E ���"% � %�0��$?��F�,��% � K����"%�?@�>���,%�EÝ* 2 %��,K���?�+T?�K@#�#
��I1�,��% � K����"%�?@�>���,%�E ��+H?@K�#$#:	��R%�Þ}K�=.#:�&	��&�@%`þa�"+N�
�$�,%�EÝ*
Z�=.G�%�+b�,��%W���"% � %�0��$?��V�$�,%�E � K����"%�?@�Ä*@S&I3�&�@% � K����"%�?@�:�$�&%�E Ë�%�I&	��"%_�&�@��+ÏI�K@? � �,�$	�? � =D#�#a^_=.+b�,��%_þa�"+N�·�$�&%�EF;@�&�@% � K@�"�"%.?��·�$�&%.E ^_�$#�#
Ë�%_+N%��·�,	`?@K�#$#�*�S�I3�,��% � K@�"�"%.?��·�$�&%.E�^_=.+Ï?�K�#$#$;��,���$+-I�K@? � �,�$	�?F0�	�%�+-?@	��&�@��?@�X*
)�%�%_=.#$+�	(þa�"+N�ÄÌ Í ¦,�J* � ôZ�Z§�;@#�=D+���Ì Í ¦,�
* � ôZ�Z§�;@?�%�LD�ÄÌ Í ¦,�
* � ô%�Z§Ï=D?�0 � K��"��%�?���Ì Í ¦,�J* � ô�ôZ§.*



é�± Âyò�ïXð$ÅNÂ·¿�í�î.ÅNÅÄ£RÃ{¥NÃÄòcÃÄÁw3vÃ � ôZ2

«1-î²%¹�²wÌÄ¹�êQ´�² »5� «10A¹xê���¯°­^¹N¶{¶�êQ´¤² é�·�«1-À²�¹N² ÌÄ¹�êQ´�²w»¤� ­OÅ
«10�¹�êQ±�¾�Ë°Ëx´�®�¹N¯°¾Ä¸Í¶{¶��/¹�´¤»7� ¯1¹N´¤»öÛHë°Î�¯1ê�¹�ìÍ²�Ë�×�êQ¾�¹�´¤®�¹�´¤é�í

2 %�=.0@+-=W#��$+N�:�$�&%�E I���	�E��,��%!+��,�"%.=.EÏWR=D?�0F��%��&K@�"?@+>=V�"%�I&%��"%.? � %u�&	C�,��%!+��,�"%�=DEÝ*
 �@%_0�%�I&=.K�#$�·�$EF��#$%�EF%�?��,=.�,�$	�?C+N%��,+AUä����Ý×�&	 � *
)�%�%_=.#$+�	(^_�"�$�&%aÌ Í ¦,�
* � � � §.*

Ê�¾5¾ÄËÖ«10A¹xê���¯°­^¹N¶{¶�êQ´¤»¼¾ÄÎA´�·¤ìÍ¯1¸º¹6¯1¸Íé�´Z½ÀÛ

2 %�EF	�/�%�+-�,��%!�$�&%�E =.�:��	�+��$�,��	�?6UäVZø��/Þ��$?F�,��%_#��$+N�Ä*
2 %��&K@�"?@+  32 P 8 �$I3+�K �i� %�+�+NI�K@#�;@	��1üi' 5 ) 8 ��I¤UäVZø��/Þ��$+b	�K@�·	�IX�"=D?���%@*  �@%u/�=D#��$0]��=.?���%_��+

0..(count() - 1)
��? � #$K�+N��/.%@*

 �@%_�"%�EF	�/�%.0C�$�,%�E��$+b0@%�#�%.�&%�0(�$I3=.K@�&	�[Û0@%�#$%��&�$	�?F�$+b%�?@=.Ë�#$%�0J*
 �@%W���,%�EÑ=.I&�&%.�-�&�@%_�"%�EF	�/�%.0]���,%�EÑË�% � 	�EF%�+b�,��%_?�%.^ � K����"%�?@�:#$��+N�
�$�,%�EÑ��I·�,��%W��%�EF	�/�%�0F�$�,%�E ��+Ï?�	��J�&�@%_#�=D+��J���,%�EÑ�$?M�,��%W#$��+N�Ä*
S&I3�&�@%u#$=.+N�:�$�,%�E �$+-��%�EF	�/�%�0@;��&�@%!?@%�^ #$=.+N�·�$�&%.E Ë�% � 	�EF%�+>�,��% � K@�"�"%.?��3�$�&%�EÝ*
'J#$#�#$��+N�:�$�&%.�"=.�,	��"+>�,��=D�·�"%.I�%��J�&	C�,��%!�"%�EF	�/�%.0C�$�,%�E ^_�$#�#@Ë�%_+�%��3�,	C��	���?@�·�,	`�,��%_?�%�^ � K@�"�"%.?��3�$�&%�EÝ*
)�%�%_=.#$+�	(�,=.G�%@Ì Í ¦,�
* � � � §�; � #�%.=.�xÌ Í ¦,�
* � ô�èZ§�;�+N%��,'
K@�&	O(R%�#$%��&%aÌ Í ¦,�
* � è � §�; � K@�"��%�?���Ì Í ¦,�
* � ô�ôZ§T=.?@0F�"%�EF	�/�% 2 %�INÌ Í ¦,�
* � � � §.*

Ê�¾5¾ÄËÖ«10A¹xê���¯°­^¹N¶{¶�êQ´¤»¼¾ÄÎA´�·NÛ

 �@��+b��+Ï=.?F	�/�%���#�	�=D0�%�0(EF%�EFË�%.�JI&K�? � �,��	�?@;�����	�/���0@%�0(I�	�� � 	�?@/�%�?@��%�? � %@*�S��·Ë�%��@=./�%.+>%�+�+N%�?@�&�$=.#$#�
`#��$GD%_�,��%!=.Ë�	�/�%_I&K�? � �&�$	�?J*
2 %�EF	�/�%�+-�,��% � K@�"��%�?��3#$��+N�:�$�,%�EÝ*
2 %��&K@�"?@+  32 P 8 �$I3+�K �i� %�+�+NI�K@#�;@	��1üi' 5 ) 8 ��I3�,��% � K@�"�"%.?��·�$�&%.E �$+-?�K@#�#�*
 �@%_�"%�EF	�/�%.0C�$�,%�E��$+b0@%�#�%.�&%�0(�$I3=.K@�&	�[Û0@%�#$%��&�$	�?F�$+b%�?@=.Ë�#$%�0J*
 �@%±�$�&%.E×=.I��,%��
�&�@%6�"%�EF	�/.%�0`�$�&%.E Ë�% � 	�EF%.+
�,��%6?@%�^ � K@�"��%�?��a#��$+N�3���,%�E×�$I@�,��%6��%�EF	�/�%�0����,%�E �$+1?�	��X�,��%6#$=.+N�X���,%�E �$?��,��%u#��$+N�Ä*}S&I
�,��%!#$=.+N�·���,%�E ��+b�"%�EF	�/�%.0�;��,��%±?@%�^ #$=.+N�·�$�&%.E�Ë�% � 	�EF%�+>�&�@% � K����"%�?@�3���,%�EÝ*  �@% � K��"��%�?��3�$�,%�E��$+b+N%��3�,	`?�K@#�#@��IX�,��%!#��$+N�·Ë�% � 	�EF%.+
%.EF���&
i*
'J#$#�#$��+N�:�$�&%.�"=.�,	��"+>�,��=D�·�"%.I�%��J�&	C�,��%!�"%�EF	�/�%.0C�$�,%�E ^_�$#�#@Ë�%_+�%��3�,	C��	���?@�·�,	`�,��%_?�%�^ � K@�"�"%.?��3�$�&%�EÝ*
)�%�%_=.#$+�	(�,=.G�%@Ì Í ¦,�
* � � � §�; � #�%.=.�xÌ Í ¦,�
* � ô�èZ§�;�+N%��,'
K@�&	O(R%�#$%��&%aÌ Í ¦,�
* � è � §�; � K@�"��%�?���Ì Í ¦,�
* � ô�ôZ§T=.?@0F�"%�EF	�/�% 2 %�INÌ Í ¦,�
* � � � §.*

Ê�¾5¾ÄËÖ«10A¹xê���¯°­^¹N¶{¶�êQ´¤»¼¾ÄÎA´�·�®�¾�¸Í­^¹µ¹xØÄ×µ´ðïÀ¯1¹�´¤»@Û

 �@��+b��+Ï=.?F	�/�%���#�	�=D0�%�0(EF%�EFË�%.�JI&K�? � �,��	�?@;�����	�/���0@%�0(I�	�� � 	�?@/�%�?@��%�? � %@*�S��·Ë�%��@=./�%.+>%�+�+N%�?@�&�$=.#$#�
`#��$GD%_�,��%!=.Ë�	�/�%_I&K�? � �&�$	�?J*
2 %�EF	�/�%�+-�,��%!þa�"+N�3	 �i� K@�"��%�? � %!	�IÄUä�/��ÝåI��"	�E �,��%!#��$+���*
2 %��&K@�"?@+  32 P 8 �$I3+�K �i� %�+�+NI�K@#�;@	��1üi' 5 ) 8 ��I3�,��%!���,%�E � 	�K@#�0]?@	��3Ë�%_I�	�K�?@0F��?F�,��%_#$��+N��*
 �@%_�"%�EF	�/�%.0C�$�,%�E��$+b0@%�#�%.�&%�0(�$I3=.K@�&	�[Û0@%�#$%��&�$	�?F�$+b%�?@=.Ë�#$%�0J*
 �@% � 	�EF��=.��%�S��,%�EF+OÌ Í I&K�? � �&�$	�?C��+ � =.#$#�%�0C^_��%�?C+N%�=.� � ���$?��_I&	��:�,��%±�$�,%�E×��?(�,��%6#$�$+���*}S�I � 	�EF��=.�"%.S��,%�EF+cÌ Í �$+1?�	��X�"%��$EF��#$%�EF%�?@�&%�0@;
�$�·�$+bEF	���%u%�I&þ � ��%.?��3�,	 � =.#$#��"%.EF	�/�% 2 %�IÄÌ Í *
 �@%±�$�&%.E×=.I��,%��
�&�@%6�"%�EF	�/.%�0`�$�&%.E Ë�% � 	�EF%.+
�,��%6?@%�^ � K@�"��%�?��a#��$+N�3���,%�E×�$I@�,��%6��%�EF	�/�%�0����,%�E �$+1?�	��X�,��%6#$=.+N�X���,%�E �$?��,��%u#��$+N�Ä*}S&I
�,��%!#$=.+N�·���,%�E ��+b�"%�EF	�/�%.0�;��,��%±?@%�^ #$=.+N�·�$�&%.E�Ë�% � 	�EF%�+>�&�@% � K����"%�?@�3���,%�EÝ*  �@% � K��"��%�?��3�$�,%�E��$+b+N%��3�,	`?�K@#�#@��IX�,��%!#��$+N�·Ë�% � 	�EF%.+
%.EF���&
i*



é�± Âyò�ïXð$ÅNÂ·¿�í�î.ÅNÅÄ£RÃ{¥NÃÄòcÃÄÁw3vÃ � � �

'J#$#�#$��+N�:�$�&%.�"=.�,	��"+>�,��=D�·�"%.I�%��J�&	C�,��%!�"%�EF	�/�%.0C�$�,%�E ^_�$#�#@Ë�%_+�%��3�,	C��	���?@�·�,	`�,��%_?�%�^ � K@�"�"%.?��3�$�&%�EÝ*
)�%�%_=.#$+�	(�"%.EF	�/�% 2 %�IÄÌ Í ¦,�
* � � � §�;��,=.G�%@Ì Í ¦,�
* � � � §�; � #$%�=.�cÌ Í ¦,�
* � ô�èZ§�;�+N%��,'
K@�&	O(R%�#$%��,%@Ì Í ¦,�
* � è � §�; � 	�EF��=.��%�S��,%�EF+OÌ Í ¦,�
* � ô�èZ§
=D?�0 � K����"%�?@�ÄÌ Í ¦,�J* � ô�ôZ§.*

Ê�¾5¾ÄËÖ«10A¹xê���¯°­^¹N¶{¶�êQ´¤»¼¾ÄÎA´N�º¯1êQ­^¹º·NÛ
2 %�EF	�/�%�+-�,��%!þa�"+N�3���,%�E I��"	�E �&�@%_#��$+���* 2 %��&K@�"?@+  32 P 8 �$I3+�K �i� %.+�+NI�K@#�;@	��>üi' 5 ) 8 ��I3�,��%!#��$+N�:�$+-%�EF���,
i*
 �@%_�"%�EF	�/�%.0C�$�,%�E��$+b0@%�#�%.�&%�0(�$I3=.K@�&	�[Û0@%�#$%��&�$	�?F�$+b%�?@=.Ë�#$%�0J*
 �@%_þ@��+��3�$�&%.E �$?F�&�@%_#��$+��:Ë�% � 	�EF%�+b�&�@%u?@%�^ � K��"��%�?��:#��$+��:���,%�EÝ*  �@% � K����"%�?@�3���,%�E ��+Ï+�%��3�,	C?�K�#$#��$I3�,��%_#��$+N�·Ë�% � 	�EF%.+-%�EF���,
i*
'J#$#�#$��+N�:�$�&%.�"=.�,	��"+>�,��=D�·�"%.I�%��J�&	C�,��%!�"%�EF	�/�%.0C�$�,%�E ^_�$#�#@Ë�%_+�%��3�,	C��	���?@�·�,	`�,��%_?�%�^ � K@�"�"%.?��3�$�&%�EÝ*
)�%�%_=.#$+�	(�"%.EF	�/�% 5 =.+N�ÄÌ Í ¦,�J* � � � §�;@+�%.�&'JK��,	O(Ï%.#�%��,%@Ì Í ¦,�
* � è � §�; � K����"%�?@�ÄÌ Í ¦,�
* � ô�ô%§R=D?�0F��%�EF	�/�%@Ì Í ¦,�J* � ôZ2Z§.*

Ê�¾5¾ÄËÖ«10A¹xê���¯°­^¹N¶{¶�êQ´¤»¼¾ÄÎA´N�$² ­^¹�·NÛ
2 %�EF	�/�%�+-�,��%!#$=.+N�·���,%�E I���	�E��,��%_#��$+N�Ä* 2 %��,K��"?@+  32 P 8 �$I3+�K �i� %�+�+NI�K@#�;@	��>üi' 5 ) 8 ��I3�,��%!#$��+N�:�$+-%�EF���,
i*
 �@%_�"%�EF	�/�%.0C�$�,%�E��$+b0@%�#�%.�&%�0(�$I3=.K@�&	�[Û0@%�#$%��&�$	�?F�$+b%�?@=.Ë�#$%�0J*
 �@%_#�=D+��·�$�,%�E �$?F�,��%_#��$+N�:Ë�% � 	�EF%�+>�&�@%u?@%�^ � K����"%�?@�·#��$+N�·���,%�EÝ*  ��% � K����"%�?@�3���,%�E ��+Ï+�%.�3�&	C?�K@#�#@��I3�,��%_#$��+N�·Ë�% � 	�EF%�+-%�EF���,
i*
'J#$#�#$��+N�:�$�&%.�"=.�,	��"+>�,��=D�·�"%.I�%��J�&	C�,��%!�"%�EF	�/�%.0C�$�,%�E ^_�$#�#@Ë�%_+�%��3�,	C��	���?@�·�,	`�,��%_?�%�^ � K@�"�"%.?��3�$�&%�EÝ*
)�%�%_=.#$+�	(�"%.EF	�/�%�ü��$�"+N�ÄÌ Í ¦,�J* � � � §�;@+�%��,'JK��,	O(Ï%�#$%��,%@Ì Í ¦,�
* � è � §R=.?@0 � K����"%�?@�ÄÌ Í ¦,�
* � ô�ôZ§.*

Î�¾5¯°éE«10�¹�ê���¯°­^¹N¶{¶�êQ´�»Ï¾ÄÎA´NzH¾5é�´Õ·�«1�Yzî¾5é�´ ï�¸Í¾5é�´ÕÛ

2 %�EF	�/�%�+-�,��%+VZSNøN�bI���	�E �,��%!#��$+N�Ä*
 �@��+b?�	�0�%_EFK@+��·%.L.�$+��·�$?]�,��%!#��$+N�&;@	��&�@%��"^_�$+�%!�&�@%u���"	����"=.E EF=.
 � �"=.+N�J*
 �@%_�"%�EF	�/�%.0C�$�,%�E��$+b0@%�#�%.�&%�0(�$I3=.K@�&	�[Û0@%�#$%��&�$	�?F�$+b%�?@=.Ë�#$%�0J*
 �@%uþa�"+N�3�$�&%�E �$?F�&�@%u#$��+N�·^_�$#�#@Ë�% � 	�EF%!�&�@%u?@%�^ � K��"��%�?��3#$�$+��·�$�,%�EÝ*  �@% � K��"��%�?��3�$�,%�E��$+-+N%��·�,	`?�K@#�#@��IX�,��%!#��$+N�·Ë�% � 	�EF%.+>%�EF���,
i*
'J#$#@#$��+N�:�$�,%��"=D�&	���+>�&�@=.�·��%�I�%��1�,	��,��%_��%�EF	�/�%�0(�$�&%�E ^_��#$#aË�%!+N%��·�,	C��	���?@�·�,	��,��%!���,%�EÑ+NK �i� %�%�0@��?@�`�,���$+-���,%�E 	��>�&	C�,��%_���"% � %�0@��?@�
�$�,%�E �$I3�,��%_�"%�EF	�/.%�0(���,%�E�^_=D+b�,��%!#�=D+��
���,%�EÝ*
ú ��� ¥ � ¥3¼�û�(R	`?@	�� � =D#�#@�&�@��+bI�K�? � �,��	�?FK@?�#$%�+N+b
�	�K]=D�"%!=.?]%.L.��%����Ä*
)�%�%_=.#$+�	(�,=.G�%�QT	�0�%@Ì Í ¦,�J* � � � §�; � K@�"�"%.?��,QR	�0@%@Ì Í ¦,�
* � ô�ôZ§�;���%�EF	�/�%@Ì Í ¦,�
* � ôZ2%§R=D?�0F��%�EF	�/�% 2 %.INÌ Í ¦,�
* � � � §.*

Ê�¾5¾ÄËÖ«10A¹xê���¯°­^¹N¶{¶�êQ´¤»¼¾ÄÎA´¤Ò7´¤óÄ·º®�¾�¸Í­^¹+¹�Ø¤×+´Úïî¯1¹�´¤»@Û

2 %�EF	�/�%�+-�,��%!þa�"+N�3	 �i� K@�"��%�? � %!	�IÄUä�/��ÝåI��"	�E �,��%!#��$+���*
2 %��&K@�"?@+  32 P 8 �$I3+�K �i� %�+�+NI�K@#�;@	��1üi' 5 ) 8 ��I3�,��%!���,%�E � =D?�?�	��:Ë�%!I&	�K�?@0F��?F�,��%!#��$+N�Ä*
 �@%_�"%�EF	�/�%.0C�$�,%�E��$+b0@%�#�%.�&%�0(�$I3=.K@�&	�[Û0@%�#$%��&�$	�?F�$+b%�?@=.Ë�#$%�0J*
 �@%_#��$+��:��+Ï+ � =.?�?@%�0FK�?@�&�$#��,��%_��	��$?��,%��"Uä����Ýå�$+bI&	�K�?@0J*}S&�·��+b�"%�EF	�/�%.0C�$I3�$�·��+ÏI�	�K@?�0J*
8 Þ}K��$/�=.#$%�?@�:�,	:ý



é�± Âyò�ïXð$ÅNÂ·¿�í�î.ÅNÅÄ£RÃ{¥NÃÄòcÃÄÁw3vÃ � � �

if ( list.findRef( item ) != -1 )
list.remove();
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#include <qptrlist.h>
S&?��@%��"�$�&%.0FË�
u<6)��&� 5 �$+��,S��,%���=.�,	��º¦,�J* ��� ôZ§.*

D 8�= 	 
�4�K ÷$�,=(÷uø3û

�±¾X�������n¦v��®,���}����� £ � Ì � 	�?�+N�·<6Ö��,� 5 ��+N��à±�,
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QPtrList list;

� ��Æ



é�± Âyò�ïXð$ÅNÂ��&Â&ÃÄòcî.Â,Àxò6¿�í�î.ÅNÅ�£ÏÃ{¥ÄÃÄòxÃ�Áw3iÃ � ��è

list.append( new Employee("John", "Doe", 50000) );
list.append( new Employee("Jane", "Williams", 80000) );
list.append( new Employee("Tom", "Jones", 60000) );

QPtrListIterator it( list );
Employee *employee;
while ( (employee = it.current()) != 0 ) {

++it;
cout <surname().latin1() << ", " <forename().latin1() << " earns " <salary() << endl;

}
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Doe, John earns 50000
Williams, Jane earns 80000
Jones, Tom earns 60000

PR+N��?@�`=_#��$+N�·���,%���=.�,	��
�$+-=WEF	��"%u�"	�Ë�K@+��3^_=.
_	�IX�,�"=./.%��"+N��?@�W�&�@%u#$�$+��·�,��=D?(K�+N��?@�`�,��%!<6Ö��,� 5 ��+N�3EF%�EFË�%��JI�K@? � �,�$	�?�+-þa�"+N�ÄÌ Í ;}?@%�L.��Ì Í ;
� K����"%�?@�ÄÌ Í ;�%�� � * ;�=D+-EF=.?@
W���,%��"=D�&	���+ � =D?F�&��=./�%���+�%!�,��%_+�=DEF%_#��$+��:��?@0�%���%.?�0�%.?��,#�
i*
'J?]�$�&%.�"=.�,	��>��=D+-�$�&+Ï	�^!? � K����"%�?@�·#$��+N�:�$�&%.E =D?�0 � =.?]��%��·�,��%_?�%.L.�·=D?�0]����%�/��$	�K�+Ï#��$+��
���,%�EF+O*�S&�·0�	�%.+�?@Ó �·EF	�0@��þa%�+-�,��%_#$��+N�:�$?]=.?@

^_=D
i*
\Ð��%�?�=.?����,%�EÑ��+R�"%.EF	�/�%�0FI���	�EÑ�&�@%W#��$+��,;a=.#$#a�$�,%��"=D�&	��>�,��=D�:��	��$?��,+b�,	(�&�@=.�:�$�,%�EÑ=.�"%WK@��0�=D�&%.0]�&	(��	��$?��
�&	(<6Ö��&� 5 �$+���ýÛý � K����"%�?@�ÄÌ Í
�$?�+N�,%�=.0]�,	`=D/�	��$0F0�=.?@�D#$�$?��C�"%�I&%��"%�? � %�+O*
)�%�%_=.#$+�	(<6Ö��,� 5 �$+��A¦,�J* � ô � §�;@�:	�#$#�% � �&�$	�?]�
#�=D+�+N%�+7¦,�J*>2Z§R=.?�0MQR	�?@[ÛáRPÏSX�:#$=.+N+N%�+c*

K ÷$�,=C÷!ø©¨ª8�-64bö�
7ú�-J  ú�4A86� ÷$-�öDùWö�
7ú�-

«10�¹�êA�º¯°­^¹@�/¹N´OêT²%¹�¾�êQ¶{¶{«10�¹�ê���¯°­^¹A�/¹N´ZêQ²�¹N¾Äê+·�®�¾�¸Í­^¹�«10�¹�ê���¯°­^¹/�Õ¹�ØÄ×µ´3��� Ëx¯°­^¹ºÛ

�
	�?�+N�&��K � �&+Ï=.?F�$�&%���=.�,	��1I�	��(>fU W��N*  �@% � K��"��%�?��3�$�,%��"=D�&	��1�$�&%�E �$+b+N%��3�&	C��	��$?��·	�?F�,��%!þa�"+N�3���,%�E ��?]�,��%`>1U W^��*

«10�¹�êA�º¯°­^¹@�/¹N´OêT²%¹�¾�êQ¶{¶{è «10A¹�êA��¯°­^¹A�/¹N´OêT²�¹N¾�êµ·�Û
(R%�+N�&��	�
�+-�,��%!���,%���=.�,	���*

Ê�¾5¾ÄËÖ«10A¹xê���¯°­^¹A�/¹N´ZêQ²�¹N¾�êT¶{¶&²�¹��º¯1êQ­^¹�·NÛ6®%¾�¸Í­^¹
2 %��&K@�"?@+  32 P 8 �$I3�&�@% � K����"%�?@�3���,%��"=D�&	��1�$�&%.E �$+b�,��%!þ@��+��3#$�$+��
���,%�EÕ.X	��&�@%��"^_�$+�%!�"%.�&K@�"?�+büi' 5 ) 8 *
)�%�%_=.#$+�	(�,	�ü�����+���Ì Í ¦,�
* � �Z�Z§R=.?�0M=.� 5 =D+���Ì Í ¦,�
* � ��èZ§.*

Ê�¾5¾ÄËÖ«10A¹xê���¯°­^¹A�/¹N´ZêQ²�¹N¾�êT¶{¶&²�¹��7²w­^¹�·NÛ6®%¾�¸Í­^¹
2 %��&K@�"?@+  32 P 8 �$I3�&�@% � K����"%�?@�3���,%��"=D�&	��1�$�&%.E �$+b�,��%!#�=D+��:#��$+��
���,%�EÕ.X	��,��%���^!�$+N%!��%��,K��"?@+>üi' 5 ) 8 *
)�%�%_=.#$+�	(�,	 5 =D+���Ì Í ¦,�
* � �Z�Z§R=.?@0F=.�,ü�����+���Ì Í ¦,�
* � ��èZ§.*



é�± Âyò�ïXð$ÅNÂ��&Â&ÃÄòcî.Â,Àxò6¿�í�î.ÅNÅ�£ÏÃ{¥ÄÃÄòxÃ�Áw3iÃ � ��ô

ìÍ¯1¸º¹X«10A¹�êA��¯°­^¹A�/¹N´OêT²�¹N¾�êT¶&¶{®�¾�ìº¸º¹º·NÛ�®�¾�¸Í­^¹
2 %��&K@�"?@+-�&�@%u?@K�EFË�%��>	�IX�$�&%.EF+-��?M�&�@%u#$��+N�:�,���$+-�$�&%.�"=.�,	��1	���%���=.�,%�+>	�?J*
)�%�%_=.#$+�	(�$+ 8 EF���,
@Ì Í ¦,�
* � ��ôZ§.*
8 L.=DEF��#$%@ý � K@+��,	�EF#�=D
�	�K��mY � =D�"01* � ���
*

¹xØÄ×µ´ðïH«10A¹�êA��¯°­^¹A�/¹N´OêT²�¹N¾�êT¶&¶{®�ìºê�êQ´Z¸º¹�·�Û�®�¾�¸Í­^¹
2 %��&K@�"?@+-=W��	��$?��,%��1�&	C�&�@% � K����"%�?@�·���,%���=.�,	��
�$�&%.EÝ*
8 L.=DEF��#$%�+cý � K�+N�&	�EF#$=.
.	�K��mY � =.��0J* � ���(=D?�0 � K@+��,	�EF#$=.
�	�K@�yY � 	�^6* � ���
*

Ê�¾5¾ÄËÖ«10A¹xê���¯°­^¹A�/¹N´ZêQ²�¹N¾�êT¶{¶&¯°­^Ôµ»Ü×�¹�Ø÷·NÛ�®�¾�¸Í­^¹

2 %��&K@�"?@+  32 P 8 �$I3�&�@%u#$�$+��
��+-%.EF���&
�.a	��,��%.�"^_��+N%!�"%��,K���?�+-üv' 5 ) 8 *
)�%�%_=.#$+�	 � 	�K@?���Ì Í ¦,�
* � ��ôZ§.*

«10�¹�êA�º¯°­^¹@�/¹N´OêT²%¹�¾�êQ¶{¶{¾�×µ´ZêQ²�¹N¾�ê�¹�ØÄ×µ´ðïH·�Û�®%¾Ä¸Í­^¹
�
=.+N�:	���%.�"=.�,	���* 2 %��,K��"?@+>=W��	��$?��,%��1�&	C�&�@% � K����"%�?@�·���,%���=.�,	��J�$�,%�EÝ*})�=DEF%!=D+ � K@�"��%�?���Ì Í *

¹xØÄ×µ´ðïH«10A¹�êA��¯°­^¹A�/¹N´OêT²�¹N¾�êT¶&¶{¾Ä×+´ZêQ²�¹N¾ÄêQ·�Û6·�Û
Z�=.G�%�+-�,��%_+NK �i� %�%�0@��?@�`�$�&%�E � K@�"�"%.?��·=D?�0F�"%.�&K@�"?�+b�&�@%u	���������?@=.# � K����"%�?@�·�$�&%�EÝ*
S&I3�&�@% � K����"%�?@�·���,%���=.�,	��J�$�,%�E ^_=D+-�&�@%u#$=.+N�:�$�,%�E �$?F�,��%!#��$+��
	��>��I3�$�·^_=.+b?�K�#$#$;�?�K@#�#a�$+-�"%��,K���?�%�01*

¹xØÄ×µ´ðïH«10A¹�êA��¯°­^¹A�/¹N´OêT²�¹N¾�êT¶&¶{¾Ä×+´ZêQ²�¹N¾ÄêQïõ·�Û
'J+N�&%�����LW	���%��"=D�&	���* 2 %��,K���?�+>=W��	��$?��,%��1�&	C�,��% � K����"%�?@�·�$�&%���=.�,	��1���,%�EÝ*})�=DEF%_=.+ � K��"��%�?���Ì Í *

¹xØÄ×µ´ðïH«10A¹�êA��¯°­^¹A�/¹N´OêT²�¹N¾�êT¶&¶{¾Ä×+´ZêQ²�¹N¾Äê����@·�Û

Ö��"%�þaLMâ(âãEF=.G�%�+-�,��%_+NK �v� %�%�0@��?@�V�$�&%�E � K@�"��%�?��·=D?�0F��%��&K@�"?@+>�&�@%!?@%�^ � K����"%�?@�3���,%�EÝ*
S&I3�&�@% � K����"%�?@�·���,%���=.�,	��J�$�,%�E ^_=D+-�&�@%u#$=.+N�:�$�,%�E �$?F�,��%!#��$+��
	��>��I3�$�·^_=.+b?�K�#$#$;�?�K@#�#a�$+-�"%��,K���?�%�01*

¹xØÄ×µ´ðïH«10A¹�êA��¯°­^¹A�/¹N´OêT²�¹N¾�êT¶&¶{¾Ä×+´ZêQ²�¹N¾Äê�� ¿@·�ìÍ¯1¸º¹��xìÍ»Ü×ÚÛ

)�%��&+b�&�@% � K����"%�?@�3���,%�E �&	C�&�@%u�$�,%�E! �"ZÝªR]��	�+N���,��	�?@+-=.I&�&%.�J�,��% � K@�"��%�?��·�$�,%�E�=D?�0]��%��&K@�"?@+>=W��	���?@�&%.�>�&	��&�@=.�·�$�&%.EÝ*
S&I3�&�@=.�·�$�,%�E��$+bË�%�
.	�?�0(�&�@%_#�=D+��·�$�,%�E 	��>�$I3�,��%!0�� � �,��	�?@=.�"
_�$+b%�EF���&
�;��$�·+N%��&+b�&�@% � K��"��%�?��:���,%�E �&	�?�K�#$#�=D?�0]��%��,K��"?@+>?�K@#�#



é�± Âyò�ïXð$ÅNÂ��&Â&ÃÄòcî.Â,Àxò6¿�í�î.ÅNÅ�£ÏÃ{¥ÄÃÄòxÃ�Áw3iÃ � �Z�

¹xØÄ×µ´ðïH«10A¹�êA��¯°­^¹A�/¹N´OêT²�¹N¾�êT¶&¶{¾Ä×+´ZêQ²�¹N¾Äê$#e#7·�Û
Ö��"%�þaLW[XEF=.G�%�+-�,��%_���"% � %�0@��?@�V���,%�E � K����"%�?@�·=.?@0F�"%��,K���?�+-�,��%!?�%.^ � K@�"��%�?��3�$�&%.EÝ*
S&I3�&�@% � K����"%�?@�·���,%���=.�,	��J�$�,%�E ^_=D+-�&�@%uþa�"+N�·�$�&%.E��$?]�&�@%u#$�$+��
	��>��I3�$�·^_=.+-?@K�#$#�;@?�K@#�#a��+b�"%��,K���?�%�01*

¹xØÄ×µ´ðïH«10A¹�êA��¯°­^¹A�/¹N´OêT²�¹N¾�êT¶&¶{¾Ä×+´ZêQ²�¹N¾Äê$#^¿J·wìÍ¯1¸º¹��xìÍ»Ü×ðÛ

2 %��&K@�"?@+±�,��%(���,%�E' 
"%Ý�RÙ��	�+��$�&�$	�?�+uË�%�I�	���%(�&�@% � K����"%�?@�-���,%�E 	��H?�K@#�#J�$I-���Ï��+!Ë�%�
�	�?@0A�&�@%(þ@��+��-�$�,%�EÝ*uZM=.G�%�+u�&�@��+u�&�@% � K����"%�?@�
�$�,%�EÝ*

«10�¹�êA�º¯°­^¹@�/¹N´OêT²%¹�¾�ê��Õ¹�ØÄ×µ´3�4� «10A¹�êA��¯°­^¹A�/¹N´OêT²�¹N¾�êT¶&¶{¾Ä×+´ZêQ²�¹N¾Äê'¿J·�®�¾�¸Í­^¹�«10�¹�êA�º¯°­^¹@�/¹N´OêT²%¹�¾�ê��Õ¹�ØÄ×µ´3�d�M¯1¹ºÛ

'J+N+��$�D?@EF%�?���*�ZM=.G�%�+-= � 	���
_	�IX�&�@%!�$�,%��"=D�&	��"Uä�a=.?@0F�"%��,K���?�+-=W��%�I�%���%�? � %±�,	��,���$+-�$�&%.�"=.�,	���*

¹xØÄ×µ´ðïH«10A¹�êA��¯°­^¹A�/¹N´OêT²�¹N¾�êT¶&¶�¹N¾2��¯1êT­^¹�·�Û
)�%��&+H�,��% � K@�"�"%.?��1���,%���=.�,	��b�$�&%�E �&	���	���?@�1�&	]�,��%�þ@��+��1#$��+N�>�$�&%�E =.?�0���%��&K@�"?@+R=(��	��$?��,%��R�&	M�&�@%`�$�&%�EÝ*-)�%��,+T�&�@% � K@�"��%�?��1�$�&%�E �&	
?@K�#$#@=D?�0F��%��&K@�"?@+-?�K@#�#@��I3�,��%!#��$+N�:�$+-%�EF���,
i*
)�%�%_=.#$+�	(�,	 5 =D+���Ì Í ¦,�
* � �Z�Z§R=.?@0F=.�,ü�����+���Ì Í ¦,�
* � ��èZ§.*

¹xØÄ×µ´ðïH«10A¹�êA��¯°­^¹A�/¹N´OêT²�¹N¾�êT¶&¶�¹N¾2�$² ­^¹�·�Û
)�%��&+H�,��% � K@�"��%�?��1�$�&%���=.�,	��Ï�$�,%�E �,	M��	��$?��>�,	]�,��%C#�=D+��>#$�$+��-�$�,%�E =D?�0��"%��,K���?�+H=(��	��$?��,%��T�&	M�&�@%��$�&%.EÝ*-)�%.�&+H�,��% � K@�"�"%.?��1���,%�E �&	
?@K�#$#@=D?�0F��%��&K@�"?@+-?�K@#�#@��I3�,��%!#��$+N�:�$+-%�EF���,
i*
)�%�%_=.#$+�	(�,	�ü�����+���Ì Í ¦,�
* � �Z�Z§R=.?�0M=.� 5 =D+���Ì Í ¦,�
* � ��èZ§.*



 �@%_<6Ö��,�"<6K@%�K�% � #$=.+N+b�$+-=V�,%�EF��#$=.�,% � #�=D+�+Ï�&�@=.�3����	�/��$0�%�+-=WÞ}K@%�K�%@*
#include <qptrqueue.h>

D 8�= 	 
�4�K ÷$�,=(÷uø3û

�±¾X�����uÇ3��Ç3� Ì Í
�±¾X�����uÇ3��Ç3� Ì � 	�?�+N�·<6Ö��,�"<±K�%�K@%@àu�&
���%��©ýÜÞ}K@%�K�% Í
� �±¾X�����±Ç3�}Ç3� Ì Í
<6Ö��,�"<±K�%�K@%@àu�&
���%��©ý³£ �X������� £ ��þ Ì � 	�?@+��:<6Ö��,�"<6K@%�K�%@àu�,
���%��
ýÜÞ}K�%�K@% Í
Ë�	�	�# ��Ç3� £ °T���n�}��� Ì Í � 	�?@+��
/�	��$0 ¦i�}��¨1Ç3� £ °T�}�n�}��� Ì.Ë�	�	�#�%�?�=DË�#�% Í
K��$?�� ¤ £ Ç ¥ � Ì Í � 	�?�+N�
Ë�	�	�# �n¦��a���X��  Ì Í � 	�?@+��
/�	��$0 � ¥)� Ç3�}Ç3� Ì � 	�?@+��·�,
���%�[_0 Í
�,
���%7[WÉ � � Ç3�}Ç3� Ì Í
Ë�	�	�# ���}� £�� � Ì Í
/�	��$0 ¤O�n�}��� Ì Í
�,
���%7[ ©3��� ÉFÌ Í � 	�?�+N�
£ �a�}����� £ �Ï�� ��X��� Ì Í � 	�?�+N�

ß �,
���%7[ ¤OÇ3����� ¥ � Ì Í � 	�?�+N�

D ø3ú(ö�÷$4ÏöD÷7?@K ÷7�J=(÷!ø3û

/��$�"�,K�=D#�<�(R=.�,=.)��,�"%.=.E ý ����� ÉFÌ.<�(Ï=D�&=D)��,�"%�=DE ý³+N;�<6Ö��&���:	�#$#�% � �&�$	�?Jý�ý S��,%�E�ýÜ�$�&%�E Í
/��$�"�,K�=D#�<�(R=.�,=.)��,�"%.=.E ý+* ���n��� ÌD<�(R=.�,=.)��,�"%.=.E ýÔ+�;�<±Ö��&���:	�#$#�% � �,��	�?1ýÛý S��,%�EÑ�$�&%�E Í � 	�?�+N�

  ÷uö�ù+
 	 ÷7?@  ÷!û�4Ïø�
�:]ö�
7ú�-

 �@%_<6Ö��,�"<6K@%�K�% � #$=.+N+b�$+-=V�,%�EF��#$=.�,% � #�=D+�+Ï�&�@=.�3����	�/��$0�%�+-=WÞ}K@%�K�%@*
'Ð�&%.EF��#�=D�&%!�$?�+N�&=D? � %_<6Ö��&��<6K�%�K@%@àuU5�ã�$+-=WÞ}K�%�K@%W�&�@=.�3	���%.�"=.�,%�+>	�?F��	��$?��,%���+>�&	CUäÌ,U�[ Í *
'ÝÞ�K@%�K�%_�$+-=_þ@��+��3�$?�;�þ@��+��3	�K@�3+��,�"K � �,K��"%a*}S��,%�EF+>=.��%u=D0�0@%�0(�&	��&�@%u�,=.�$#�	�IX�&�@%uÞ}K@%�K�%_^_���,�(%�?�Þ}K@%�K�%@Ì Í =.?@0F�"%��,�"�$%�/�%�0CI���	�E �,��%
�@%�=.0F^_�$�&�F0@%�Þ}K�%�K@%@Ì Í *}Ø�	�K � =.?]��%.%�GW=.�·�,��%!��%.=.0F�$�&%�E ^_���,��	�K@�30�%�Þ}K@%���?@�`�$�·K�+N�$?��`�@%�=.01Ì Í *

� ���



é�± Âyò é&³ Ã ³ Ã_¿�í�î.ÅNÅ�£ÏÃ�¥NÃÄòcÃÄÁw3vÃ � �Z�

Ø.	�K � =.? � 	�?��,�"	�#��,��%!Þ}K�%�K@%�Ó +Ï0�%�#$%��,��	�?(��	�#$� � 
W^_���,�F+N%��&'JK��,	O(R%�#�%.�&%@Ì Í *
üO	�� � 	�EF��=.�,��Ë��$#$���,
_^!�$�,�F�&�@%!<±Ö��&���:	�#$#�% � �,��	�? � #�=D+�+N%�+N; � K@�"��%�?���Ì Í =D?�0F�"%.EF	�/�%@Ì Í =D�"%_���"	�/.��0@%�0%.aË�	��&�(	���%.�"=.�,%!	�?F�&�@%u�@%�=.01Ì Í *
)�%�%_=.#$+�	(<6Ö��,� 5 �$+��A¦,�J* � ô � §�;@<6Ö��,�")��,= � G�¦,�
* � � � §�;��:	�#$#$% � �,��	�?M�:#$=.+N+�%�+�¦,�
*>2Z§R=.?@0FQT	�?�[ÛáRPÏS3�
#�=D+�+N%�+O*

K ÷$�,=C÷!ø©¨ª8�-64bö�
7ú�-J  ú�4A86� ÷$-�öDùWö�
7ú�-

«10�¹�êT«�ìÍ´OìÍ´¤¶{¶{«10�¹�êQ«�ìÍ´ZìÍ´�·�Û
�
�"%�=D�&%.+-=.?]%.EF���&
!Þ}K�%�K@%_^!�$�,�F=.K��,	O(R%�#�%.�&%@Ì Í +�%��:�&	�üi' 5 ) 8 *

«10�¹�êT«�ìÍ´OìÍ´¤¶{¶{«10�¹�êQ«�ìÍ´ZìÍ´�·�®�¾�¸Í­^¹6«10�¹�êQ«�ìÍ´ZìÍ´��Õ¹�ØÄ×µ´��4�´ ÄìÍ´OìÍ´�Û
�
�"%�=D�&%.+-=WÞ}K�%�K@%WI��"	�E�µA"%�
"Z�O*
4 ?�#$
W�&�@%u��	��$?��,%���+-=.��% � 	�����%.0%.X�&�@%_���,%�EF+-=D�"%!?�	���*  ��%!=.K@�&	O(R%�#$%��,%@Ì Í � =.�`�$+-+N%��·�,	`üv' 5 ) 8 *

«10�¹�êT«�ìÍ´OìÍ´¤¶{¶{è «10A¹�êT«�ìÍ´OìÍ´�·�Û
(R%�+N�&��	�
�+-�,��%!Þ}K�%�K@%@*�S&�&%�EF+>�$?]�,��%!Þ}K�%�K@%!=D�"%_0�%.#�%��,%�0(�$I3=.K��,	O(R%�#�%.�&%@Ì Í ��+  32 P 8 *

Ê�¾5¾ÄËÖ«10A¹xêQ«�ìÍ´OìÍ´�¶{¶&²�ìº¹N¾2-À´OËx´Z¹N´�·NÛ�®%¾Ä¸Í­^¹
2 %��&K@�"?@+-�&�@%u+N%��,�&�$?���	�IX�&�@%u=DK��,	�[Û0�%�#$%��,%_	����&�$	�?J*  ��%!0�%�I&=.K�#$�·�$+büv' 5 ) 8 *
)�%�%_=.#$+�	(+N%��&'JK��,	O(R%�#�%.�&%@Ì Í ¦,�J* � � � §.*

Î�¾5¯°éE«10�¹�êQ«�ìÍ´ZìÍ´¤¶{¶{®�Ëx´¤²�êµ·�Û
2 %�EF	�/�%�+-=D#�#@���,%�EF+-I&�"	�E �&�@%uÞ}K�%.K�%�;�=D?�0]0@%�#$%��&%.+>�&�@%�E �$I3=.K@�&	O(R%�#$%��,%@Ì Í �$+  32 P 8 *
)�%�%_=.#$+�	(�"%.EF	�/�%@Ì Í ¦,�
* � � � §.*

ìÍ¯1¸º¹X«10A¹�êT«�ìÍ´OìÍ´�¶&¶{®�¾�ìº¸º¹�·�Û6®�¾�¸Í­^¹
2 %��&K@�"?@+-�&�@%u?@K�EFË�%��>	�IX�$�&%.EF+-��?M�&�@%uÞ}K�%.K�%@*
)�%�%_=.#$+�	(�$+ 8 EF���,
@Ì Í ¦,�
* � �Z2Z§.*

¹xØÄ×µ´ðïH«10A¹�êT«�ìÍ´OìÍ´�¶&¶{®�ìºê�êQ´Z¸º¹�·�Û�®�¾�¸Í­^¹
2 %��&K@�"?@+-=W�"%�I&%��"%.? � %u�&	C�,��%!��%�=D0F���,%�E ��?F�,��%_Þ}K�%�K@%@*  �@%!Þ}K@%�K�%_�$+-?�	�� � ��=D?���%�0J*
)�%�%_=.#$+�	(0�%.Þ�K@%�K�%aÌ Í ¦,�
* � �Z2Z§R=.?�0F�$+ 8 EF���,
@Ì Í ¦,�
* � �Z2%§.*



é�± Âyò é&³ Ã ³ Ã_¿�í�î.ÅNÅ�£ÏÃ�¥NÃÄòcÃÄÁw3vÃ � �Z2

¹xØÄ×µ´ðïH«10A¹�êT«�ìÍ´OìÍ´�¶&¶{é�´� ÄìÍ´OìÍ´�·�Û
 =.G�%�+-�,��%!��%�=D0F���,%�E I���	�E��,��%!Þ�K@%�K�%W=D?�0F��%��&K@�"?@+>=V��	��$?��,%��1�&	�����*
)�%�%_=.#$+�	(%�?@Þ�K@%�K�%aÌ Í ¦,�
* � �Z2Z§R=.?�0 � 	�K�?@�ÄÌ Í ¦,�
* � �%�Z§.*

Î�¾5¯°éE«10�¹�êQ«�ìÍ´ZìÍ´¤¶{¶{´O¸_ �ìÍ´ZìÍ´�·�®�¾�¸Í­^¹+¹�Ø¤×+´Úïîé#Û

'J0�0@+b�$�&%.E�øW�,	`�,��%_�,=.�$#�	�I3�,��%!Þ�K@%�K�%a*
)�%�%_=.#$+�	 � 	�K@?���Ì Í ¦,�
* � �Z�Z§R=.?@0]0�%�Þ}K@%�K�%@Ì Í ¦,�
* � �Z2%§.*

¹xØÄ×µ´ðïH«10A¹�êT«�ìÍ´OìÍ´�¶&¶�³µ´¤² éÀ·NÛ�®�¾�¸Í­^¹
2 %��&K@�"?@+-=W�"%�I&%��"%.? � %u�&	C�,��%!��%�=D0F���,%�E ��?F�,��%_Þ}K�%�K@%@*  �@%!Þ}K@%�K�%_�$+-?�	�� � ��=D?���%�0J*
)�%�%_=.#$+�	(0�%.Þ�K@%�K�%aÌ Í ¦,�
* � �Z2Z§R=.?�0F�$+ 8 EF���,
@Ì Í ¦,�
* � �Z2%§.*

Ê�¾5¾ÄËÖ«10A¹xêQ«�ìÍ´OìÍ´�¶{¶&¯°­^Ôµ»Ü×�¹�ØX·�Û6®�¾�¸Í­^¹

2 %��&K@�"?@+  32 P 8 �$I3�&�@%uÞ}K@%�K�%_�$+b%�EF���,
�.X	��,��%���^!�$+N%u��%��&K@�"?@+>üi' 5 ) 8 *
)�%�%_=.#$+�	 � 	�K@?���Ì Í ¦,�
* � �Z�Z§�;�0@%�Þ}K�%�K@%@Ì Í ¦,�J* � �Z2Z§T=D?�0F��%.=.0JÌ Í ¦,�
* � �%2Z§.*

«10�¹�êT«�ìÍ´OìÍ´¤¶{¶{¾�×µ´ZêQ²�¹N¾�ê�¹�ØÄ×µ´ðïH·�Û�®%¾Ä¸Í­^¹
2 %��&K@�"?@+-=W�"%�I&%��"%.? � %u�&	C�,��%!��%�=D0F���,%�E ��?F�,��%_Þ}K�%�K@%@*  �@%!Þ}K@%�K�%_�$+-?�	�� � ��=D?���%�0J*
)�%�%_=.#$+�	(0�%.Þ�K@%�K�%aÌ Í ¦,�
* � �Z2Z§R=.?�0F�$+ 8 EF���,
@Ì Í ¦,�
* � �Z2%§.*

«10�¹�êT«�ìÍ´OìÍ´��Õ¹�ØÄ×µ´3�d� «10A¹�êT«�ìÍ´OìÍ´�¶&¶{¾Ä×+´ZêQ²�¹N¾Äê'¿J·�®�¾�¸Í­^¹6«10�¹�êQ«�ìÍ´ZìÍ´��Õ¹�ØÄ×µ´��4�´ ÄìÍ´OìÍ´�Û
'J+N+��$�D?@+3µ@"Z�
"Z�b�,	`�,���$+-Þ}K�%�K@%W=.?�0F��%��,K��"?@+>=V�"%.I�%���%�? � %±�,	��,���$+-Þ}K�%�K@%@*
 �@��+bÞ�K@%�K�%W�$+-þa�"+N� � #$%�=.��%�0F=.?@0F�&�@%�?F%�= � �F�$�&%�E �$?|µA"Z�
"%�-�$+-%�?@Þ�K@%�K�%.0F�&	C�&�@��+bÞ�K@%�K�%a* 4 ?@#�
_�,��%_��	��$?��,%��"+>=D�"% � 	����$%�01*
QT	��,%V�,��=.�
�&�@%V=.K@�&	O(R%�#$%��,%@Ì Í � =.�C�$+R?@	��:EF	�0@��þa%�0J*·S�I·�$�J���  32 P 8 I�	��-Ë�	��,�«µ@"Z�
"Z�R=.?@0M�,���$+ÏÞ}K@%�K�%�;X0@%�#�%.�&�$?��C�&�@%W�&^_	F#$��+N�,+R^_�$#�#
� =.K@+�%W0@	�K�Ë�#$%�[Û0�%.#�%��,�$	�?F	�Ia�,��%_�$�&%.EF+c*

«1-î²%¹�²wÌÄ¹�êQ´�² »5� «10A¹xêQ«�ìÍ´OìÍ´�¶{¶)êT´¤² é�·�«1-À²�¹N² Ì�¹xêQ´¤² »¤� ­OÅ
«10�¹�êQ±�¾�Ë°Ëx´�®�¹N¯°¾Ä¸Í¶{¶��/¹�´¤»7� ¯1¹N´¤»öÛHë°Î�¯1ê�¹�ìÍ²�Ë�×�êQ¾�¹�´¤®�¹�´¤é�í

2 %�=.0@+-=WÞ}K�%�K@%!�$�,%�EF;�Uä����Ý`;�I&�"	�E��,��%!+N�&��%�=.EÏWT=.?�0F��%��,K��"?@+-=W�"%.I�%���%�? � %±�,	��,��%!+��,�"%.=.EÝ*
 �@%_0�%�I&=.K�#$�·�$EF��#$%�EF%�?��,=.�,�$	�?C+N%��,+AUä����Ý×�&	 � *
)�%�%_=.#$+�	(^_�"�$�&%aÌ Í ¦,�
* � � � §.*



é�± Âyò é&³ Ã ³ Ã_¿�í�î.ÅNÅ�£ÏÃ�¥NÃÄòcÃÄÁw3vÃ � � �

Ê�¾5¾ÄËÖ«10A¹xêQ«�ìÍ´OìÍ´�¶{¶)êT´¤»¼¾�Î�´�·�Û

2 %�EF	�/�%�+-�,��%!��%.=.0F�$�&%�E I���	�E �,��%!Þ}K�%�K@%�;�=.?@0F�"%��,K���?�+  32 P 8 ��I3�,��%.�"%!^!=D+-=.?F�$�,%�E 	��>üv' 5 ) 8 �$IX�&�@%_Þ�K@%�K�%_^_=.+b%�EF���,
i*
 �@%_���,%�E��$+b0@%�#$%��&%.0C�$I3=.K@�&	O(R%�#$%��,%@Ì Í �$+  32 P 8 *
)�%�%_=.#$+�	(��%.=.0JÌ Í ¦,�
* � �%2Z§�;��$+ 8 EF���,
@Ì Í ¦,�
* � �Z2Z§T=.?@0F0�%�Þ}K@%�K�%@Ì Í ¦,�
* � �%2Z§.*

Î�¾5¯°éE«10�¹�êQ«�ìÍ´ZìÍ´¤¶{¶{­O´O¹�¬+ìº¹N¾2-À´OËx´Z¹N´�·¤Ê�¾5¾ÄËÖ´O¸Í²�Ê5Ëx´ÕÛ
)�%��&+b�&�@%!Þ}K@%�K�%_�,	`=.K@�&	�[�0�%�#$%��,%!�$�,+ � 	�?@�&%�?@�&+b��I¤��V�ÿ=<A>f�b��+  32 P 8 =.?@0]?�	��3�,	C0�%�#$%��,%u�,��%�E �$I¤��V�ÿ=<�>1�-�$+-üi' 5 ) 8 *
S&I1=.K��,	�[Û0@%�#�%.�&�$?��]�$+H�,K��"?@%�0�	�?�;·=D#�#3�,��%C�$�&%�EF+H�$?�=(Þ�K@%�K�%C=.��%�0@%�#$%��&%.0�^_��%.?B�,��%�Þ}K�%�K@%��$�&+N%�#$I1��+H0@%�#�%.�&%�01*  �@��+ � =.?�Ë�%CÞ�K@���,%
� 	�?�/�%.?��$%�?��·�$I3�,��%_Þ}K�%�K@%!�@=.+-�,��%!	�?�#$
W��	��$?��,%��1�&	C�,��%!���,%�EF+O*
 �@%W0�%�I&=.K@#��J+�%.�&�,��?@���$+Rüi' 5 ) 8 ;aI�	��-+N=.I&%��&
i*3S�I:
.	�KM�,K��"?����
	�?�;XË�% � =D�"%�I&K�#a=.Ë�	�K@� � 	���
���?@���,��%`Þ�K@%�K�%aý·
�	�K�EF�������Jþa?�0M
.	�K��"+N%�#$I
^_�$�&�F�,^_	�Þ}K@%�K�%�+b0�%�#$%��,��?@�`�,��%!+�=DEF%!�$�,%�EF+c*
)�%�%_=.#$+�	(=.K@�&	O(R%�#$%��,%@Ì Í ¦,�
* � �Z�Z§.*

«1-î²%¹�²wÌÄ¹�êQ´�² »5� «10A¹xêQ«�ìÍ´OìÍ´�¶{¶~8õêT¯1¹N´�·�«1-î²%¹�²wÌÄ¹�êQ´�² »5� ­OÅ5«10�¹�êQ±�¾ÄË°Ëx´¤®�¹�¯°¾�¸Í¶{¶?�/¹N´¤»C¯1¹N´�»@Û
®%¾Ä¸Í­^¹îë�ÎA¯1ê�¹�ìÍ²�Ëº×�êQ¾Ä¹N´¤®�¹N´¤é�í

\B�"�$�,%�+-=VÞ}K�%.K�%_���,%�EF;�Uä�/��ÝV;��,	C�&�@%u+N�&��%�=.EÏWR=.?�0M�"%��,K���?�+>=W�"%.I�%���%�? � %u�,	`�,��%_+N�&��%�=.EÝ*
 �@%_0�%�I&=.K�#$�·�$EF��#$%�EF%�?��,=.�,�$	�?C0@	�%�+-?@	��&�@��?@�X*
)�%�%_=.#$+�	(�"%.=.0JÌ Í ¦,�
* � �Z2%§.*



 �@%_<6Ö��,�")��,= � G � #$=.+N+b�$+b=W�,%�EF��#$=.�,% � #�=D+�+Ï�&�@=.�·����	�/��$0�%�+>=W+N�&= � G3*
#include <qptrstack.h>

D 8�= 	 
�4�K ÷$�,=(÷uø3û

�±¾X����»@����¤OÈ Ì Í
�±¾X����»@����¤OÈ Ì � 	�?�+N�·<6Ö��,�")��,= � GXàu�,
���%��
ý³+ Í
� �±¾X����»�����¤OÈ Ì Í
<6Ö��,�")��&= � G3à±�,
���%Q�©ýÜ£ �X������� £ ��þ Ì � 	�?@+��·<±Ö��&��)��,= � G3àu�&
.��%��
ýÜ+ Í
Ë�	�	�# ��Ç3� £ °T���n�}��� Ì Í � 	�?@+��
/�	��$0 ¦i�}��¨1Ç3� £ °T�}�n�}��� Ì.Ë�	�	�#�%�?�=DË�#�% Í
K��$?�� ¤ £ Ç ¥ � Ì Í � 	�?�+N�
Ë�	�	�# �n¦��a���X��  Ì Í � 	�?@+��
/�	��$0 �XÇ3¦i© Ì � 	�?�+N�·�,
���%7[W0 Í
�,
���%7[ � £ � Ì Í
Ë�	�	�# ���}� £�� � Ì Í
/�	��$0 ¤O�n�}��� Ì Í
�,
���%7[ � £ � Ì Í � 	�?�+N�
£ �a�}����� £ �Ï�� ��X��� Ì Í � 	�?�+N�

ß �,
���%7[ ¤OÇ3����� ¥ � Ì Í � 	�?�+N�

D ø3ú(ö�÷$4ÏöD÷7?@K ÷7�J=(÷!ø3û

/��$�"�,K�=D#�<�(R=.�,=.)��,�"%.=.E ý ����� ÉFÌ.<�(Ï=D�&=D)��,�"%�=DE ý³+N;�<6Ö��&���:	�#$#�% � �&�$	�?Jý�ý S��,%�E�ýÜ�$�&%�E Í
/��$�"�,K�=D#�<�(R=.�,=.)��,�"%.=.E ý+* ���n��� ÌD<�(R=.�,=.)��,�"%.=.E ýÔ+�;�<±Ö��&���:	�#$#�% � �,��	�?1ýÛý S��,%�EÑ�$�&%�E Í � 	�?�+N�

  ÷uö�ù+
 	 ÷7?@  ÷!û�4Ïø�
�:]ö�
7ú�-

 �@%_<6Ö��,�")��,= � G � #$=.+N+b�$+b=W�,%�EF��#$=.�,% � #�=D+�+Ï�&�@=.�·����	�/��$0�%�+>=W+N�&= � G3*
(R%�þa?�%!=V�,%�EF��#$=.�,%u�$?�+N�&=D? � %!<±Ö��&��)��,= � G3àuU5�ã�,	 � �"%�=D�&%_=W+N�&= � GV�,��=D�3	���%��"=D�&%.+>	�?F��	���?@�&%.�"+-�,	`U3;
Ì,U�[ Í *
'ç+N�,= � G(�$+H=�#$=.+N�>�$?�;3þa�"+N�J	�K@�6Ì 5 S&ü 46Í +��,�"K � �,K���%@*JS��,%�EF+T=.��%`=.0@0�%�0B�,	F�&�@%`�,	��]	�I
�,��%�+��,= � G(^!�$�,����K@+��1Ì Í =.?@0B��%��,�"�$%�/�%�0�I��"	�E
�,��%_�,	���^_�$�&�F��	��
Ì Í *�PÏ+N%_�&	��JÌ Í �&	C��%��·=W�"%.I�%���%�? � %±�,	��,��%!�&	��(%�#$%�EF%�?@�3^_���,��	�K@� � �@=.?����$?��`�,��%_+N�&= � G3*

� � �



é�± ÂyòT��Â,î�3�¶B¿�í�î.ÅNÅ�£ÏÃ{¥ÄÃÄòxÃ�Áw3iÃ � � �

Ø.	�K � =.? � 	�?��,�"	�#��,��%!+N�&= � G�Ó +-0@%�#�%.�&�$	�?F��	�#$� � 
W^!�$�,�C+N%��,'
K@�&	O(R%�#$%��,%@Ì Í *
üO	�� � 	�EF��=.�,��Ë��$#��$�,
u^_�$�&�(�,��%±<±Ö��&���:	�#$#�% � �,��	�? � #$=.+N+N%�+ � K@�"��%�?���Ì Í =.?@0(�"%�EF	�/�%aÌ Í =.�"%u���"	�/.��0@%�0%.a�&�@%�
!Ë�	��&�C	���%���=.�,%6	�?(�&�@%±�,	��
Ì Í *
)�%�%_=.#$+�	(<6Ö��,� 5 �$+��A¦,�J* � ô � §�;@<6Ö��,�"<6K@%�K�%Õ¦,�
* � �w�>§T=.?�0FQT	�?@[ÛáÏPRS3�:#$=.+N+N%�+c*

K ÷$�,=C÷!ø©¨ª8�-64bö�
7ú�-J  ú�4A86� ÷$-�öDùWö�
7ú�-

«10�¹�êTÌ�¹N² ®�òª¶{¶{«10�¹�êQÌÄ¹N² ®�òî·�Û
�
�"%�=D�&%.+-=.?]%.EF���&
!+N�&= � G3*

«10�¹�êTÌ�¹N² ®�òª¶{¶{«10�¹�êQÌÄ¹N² ®�òî·�®�¾�¸Í­^¹6«10�¹�êQÌÄ¹N² ®�ò1�Õ¹�ØÄ×µ´��4� ­�Û

�
�"%�=D�&%.+-=W+��,= � GVË�
_EF=.G���?@�`=W+N��=D#�#$	�^ � 	���
_	�IX=.?�	��,��%.�>+��,= � G�WD*

«10�¹�êTÌ�¹N² ®�òª¶{¶{è «10A¹�êTÌ�¹N² ®�òî·�Û
(R%�+N�&��	�
�+-�,��%!+��,= � GX*�'
#$#��$�&%.EF+-^_��#$#@Ë�%!0�%.#�%��,%�0F�$I3=.K@�&	O(R%�#$%��&%aÌ Í ��+  32 P 8 *

Ê�¾5¾ÄËÖ«10A¹xêQÌ�¹�²w®�òª¶{¶&²�ìº¹N¾2-À´OËx´Z¹N´Õ·�Û�®%¾Ä¸Í­^¹
 �@%_+�=DEF%!=D+-<6Ö��,�"�
	�#�#$% � �&�$	�?JýÛý =.K��,	O(R%�#�%.�&%@Ì Í *
)�%�%_=.#$+�	(+N%��&'JK��,	O(R%�#�%.�&%@Ì Í ¦,�J* � �cÆZ§.*

Î�¾5¯°éE«10�¹�êQÌÄ¹N² ®�òª¶{¶{®�Ëx´¤²�êµ·�Û
2 %�EF	�/�%�+-=D#�#@���,%�EF+-I&�"	�E �&�@%u+N�&= � G�;�0�%.#�%��,�$?��`�,��%.E��$I3=.K��,	O(R%�#�%.�&%@Ì Í ��+  32 P 8 *
)�%�%_=.#$+�	(�"%.EF	�/�%@Ì Í ¦,�
* � �cÆZ§.*

ìÍ¯1¸º¹X«10A¹�êTÌ�¹N² ®�òª¶&¶{®�¾�ìº¸º¹�·�Û6®�¾�¸Í­^¹
2 %��&K@�"?@+-�&�@%u?@K�EFË�%��>	�IX�$�&%.EF+-��?M�&�@%u+N�&= � G3*
)�%�%_=.#$+�	(�$+ 8 EF���,
@Ì Í ¦,�
* � � � §.*

¹xØÄ×µ´ðïH«10A¹�êTÌ�¹N² ®�òª¶&¶{®�ìºê�êQ´Z¸º¹�·�Û�®�¾�¸Í­^¹
2 %��&K@�"?@+-=W�"%�I&%��"%.? � %u�&	C�,��%!�&	��(�$�&%�E 	�?(�&�@%_+��,= � G�Ì,EF	�+��3��% � %.?��,#�
_��K@+��@%�0 Í *  �@%u+N�,= � G`��+Ï?�	�� � ��=.?@�D%.0J*

Ê�¾5¾ÄËÖ«10A¹xêQÌ�¹�²w®�òª¶{¶&¯°­^Ôµ»Ü×�¹�ØX·�Û6®�¾�¸Í­^¹

2 %��&K@�"?@+  32 P 8 �$+-�,��%_+��,= � G � 	�?@�&=D��?@+-?�	C%�#$%�EF%�?@�&+-�,	`Ë�%_��	�����%�0%.a	��,��%���^!�$+N%u��%��&K@�"?@+-üi' 5 ) 8 *



é�± ÂyòT��Â,î�3�¶B¿�í�î.ÅNÅ�£ÏÃ{¥ÄÃÄòxÃ�Áw3iÃ � �cÆ

«10�¹�êTÌ�¹N² ®�òª¶{¶{¾�×µ´ZêQ²�¹N¾�ê�¹�ØÄ×µ´ðïH·�Û�®%¾Ä¸Í­^¹
2 %��&K@�"?@+-=W�"%�I&%��"%.? � %u�&	C�,��%!�&	��(�$�&%�E 	�?(�&�@%_+��,= � G�Ì,EF	�+��3��% � %.?��,#�
_��K@+��@%�0 Í *  �@%u+N�,= � G`��+Ï?�	�� � ��=.?@�D%.0J*

«10�¹�êTÌ�¹N² ®�ò1�Õ¹�ØÄ×µ´3�d� «10A¹�êTÌ�¹N² ®�òª¶&¶{¾Ä×+´ZêQ²�¹N¾Äê'¿J·�®�¾�¸Í­^¹6«10�¹�êQÌÄ¹N² ®�ò1�Õ¹�ØÄ×µ´��4� ­ªÛ

)�%��&+u�&�@% � 	�?��,%�?@�&+u	�I>�&�@��+u+��,= � GMË�
FEF=.G��$?��M=M+��@=.#$#�	�^ � 	���
F	�I>=.?�	��,��%.�H+��,= � GÍWD* 8 #�%�EF%.?��,+ � K@�"�"%.?��,#�
F�$?Ù�,���$+±+N�&= � GM^_�$#�#JË�%
0@%�#$%��&%.0F��I3=DK��,	O(Ï%�#$%��,%@Ì Í �$+  32 P 8 *

¹xØÄ×µ´ðïH«10A¹�êTÌ�¹N² ®�òª¶&¶�×µ¾�× ·NÛ

2 %�EF	�/�%�+-�,��%!�,	����$�&%.E I&�"	�E��,��%_+N�&= � GV=D?�0F��%��&K@�"?@+-����*

Î�¾5¯°éE«10�¹�êQÌÄ¹N² ®�òª¶{¶�×�ìÍ­^³Ú·�®�¾�¸Í­^¹+¹�ØÄ×µ´ðïHé�Û

'J0�0@+b=D?F%�#�%.EF%�?���øW�&	C�&�@%u�,	��C	�I3�&�@%u+N�&= � G3* 5 =.+N�·�$?�;�þa�"+N�3	�K���*

«1-î²%¹�²wÌÄ¹�êQ´�² »5� «10A¹xêQÌ�¹�²w®�òª¶{¶)êT´¤² é�·�«1-À²�¹N² Ì�¹xêQ´¤² »¤� ­OÅ
«10�¹�êQ±�¾�Ë°Ëx´�®�¹N¯°¾Ä¸Í¶{¶��/¹�´¤»7� ¯1¹N´¤»öÛHë°Î�¯1ê�¹�ìÍ²�Ë�×�êQ¾�¹�´¤®�¹�´¤é�í

2 %�=.0@+-=W+��,= � GV�$�&%�EF;QU1�/��Ý`;�I���	�E��,��%!+��,�"%�=DEÇWT=D?�0F�"%.�&K@�"?�+>=`�"%�I&%��"%�? � %u�&	C�&�@%u+N�,�"%�=DEÝ*
 �@%_0�%�I&=.K�#$�·�$EF��#$%�EF%�?��,=.�,�$	�?C+N%��,+AUä����Ý×�&	 � *
)�%�%_=.#$+�	(^_�"�$�&%aÌ Í ¦,�
* � �OèZ§.*

Ê�¾5¾ÄËÖ«10A¹xêQÌ�¹�²w®�òª¶{¶)êT´¤»¼¾�Î�´�·�Û

2 %�EF	�/�%�+>�,��%!�&	������,%�E I���	�E �&�@%u+N�,= � G`=.?�0(0@%�#�%.�&%�+>�$�·�$IX=.K��,	O(R%�#�%.�&%@Ì Í ��+  32 P 8 * 2 %.�&K@�"?�+  32 P 8 ��IX�,��%���%±^_=.+-=D?F���,%�E �&	���	��Z.
	��,��%.�"^_��+N%_�"%��,K���?�+>üv' 5 ) 8 *
)�%�%_=.#$+�	 � #$%�=D�xÌ Í ¦,�J* � � � §.*

Î�¾5¯°éE«10�¹�êQÌÄ¹N² ®�òª¶{¶{­O´O¹�¬+ìº¹N¾2-À´OËx´Z¹N´�·¤Ê�¾5¾ÄËÖ´O¸Í²�Ê5Ëx´ÕÛ
(R%�þa?�%�+b^!�@%��,��%��J�&�@��+b+��,= � GV=.K@�&	�[Û0@%�#$%��&%.+-���,+ � 	�?��,%�?��,+O*  ��%!+�=DEF%_=.+b<±Ö��&���:	�#$#�% � �,��	�?1ýÛý +N%��&'JK��,	O(R%�#�%.�&%@Ì Í *
S&I¤��V�ÿ=<�>1�-�$+  32 P 8 �&�@%!+N�,= � G`=.K��,	�[Û0@%�#�%.�&%�+b���,+ � 	�?@�&%.?��,+!.X�$I¤��V�ÿ=<�>1�-�$+büv' 5 ) 8 �,��%!+��,= � GV0�	�%.+-?�	��·0@%�#$%��&%!�$�&+ � 	�?��,%�?��,+O*
)�%�%_=.#$+�	(=.K@�&	O(R%�#$%��,%@Ì Í ¦,�
* � � � §.*

¹xØÄ×µ´ðïH«10A¹�êTÌ�¹N² ®�òª¶&¶�¹N¾Ä×Ü·�Û�®%¾Ä¸Í­^¹

2 %��&K@�"?@+-=W�"%�I&%��"%.? � %u�&	C�,��%!�&	��(�$�&%�E 	�?(�&�@%_+��,= � G�Ì,EF	�+��3��% � %.?��,#�
_��K@+��@%�0 Í *  �@%u+N�,= � G`��+Ï?�	�� � ��=.?@�D%.0J*



é�± ÂyòT��Â,î�3�¶B¿�í�î.ÅNÅ�£ÏÃ{¥ÄÃÄòxÃ�Áw3iÃ � �cè

«1-î²%¹�²wÌÄ¹�êQ´�² »5� «10A¹xêQÌ�¹�²w®�òª¶{¶~8õêT¯1¹N´�·�«1-î²%¹�²wÌÄ¹�êQ´�² »5� ­OÅ5«10�¹�êQ±�¾ÄË°Ëx´¤®�¹�¯°¾�¸Í¶{¶?�/¹N´¤»C¯1¹N´�»@Û
®%¾Ä¸Í­^¹îë�ÎA¯1ê�¹�ìÍ²�Ëº×�êQ¾Ä¹N´¤®�¹N´¤é�í

\B�"�$�,%�+-=V+N�&= � GV�$�,%�EF;�Uä����Ý`;��,	��,��%!+��,�"%.=.EÏWÏ=D?�0]��%��&K@�"?@+>=W�"%�I&%��"%�? � %!�&	��&�@%_+��,�"%�=DEÝ*
 �@%_0�%�I&=.K�#$�·�$EF��#$%�EF%�?��,=.�,�$	�?C0@	�%�+-?@	��&�@��?@�X*
)�%�%_=.#$+�	(�"%.=.0JÌ Í ¦,�
* � �cÆ%§.*



 �@%_<6Ö��,�nÚa% � �,	�� � #�=D+�+Ï��+b=W�&%�EF��#�=D�&% � 	�#$#$% � �,��	�? � #�=D+�+Ï�&�@=.�·���"	�/��$0�%�+>=W/.% � �,	��6Ì,=.�"��=.
 Í *
#include <qptrvector.h>
S&?��@%��"�$�&+b<6Ö��,�"�:	�#$#$% � �,��	�?#¦,�J* � ÆZ�Z§.*

D 8�= 	 
�4�K ÷$�,=(÷uø3û

�±¾X���,¶·�}¤O� £ � Ì Í
�±¾X���,¶·�}¤O� £ � ÌDK��$?��·+N��Õc% Í
�±¾X���,¶·�}¤O� £ � Ì � 	�?�+N�·<6Ö��&�ÛÚa% � �&	��cà±�,
���%Q� ýÜ/ Í
� �±¾X���,¶·�}¤O� £ � Ì Í
<6Ö��,�nÚX% � �,	��xàu�,
���%��
ý³£ �X�}����� £ ��þ Ì � 	�?�+N�·<6Ö��&�ÛÚa% � �&	��cà±�,
���%Q�©ý³/ Í
Ë�	�	�#�£ �X������� £ ��þ�þ Ì � 	�?@+��·<±Ö��&�ÛÚa% � �&	��càu�&
���%�� ýÜ/ Í � 	�?�+N�
�,
���%7[�[WÉ ����� Ì Í � 	�?@+��
K��$?�� ¦i����� Ì Í � 	�?�+N�
/��$�"�,K�=D#�K��$?�� ¤ £ Ç ¥ � Ì Í � 	�?�+N�
Ë�	�	�# �n¦��a���X��  Ì Í � 	�?@+��
Ë�	�	�# �n¦\oHÇ3�n� Ì Í � 	�?@+��
Ë�	�	�# ���}¦i���.� ÌDK��$?��·+N�$Õx% Í
Ë�	�	�# � ¥ ¦v����� ÌDK��$?��·�$; � 	�?�+N�·�,
���%7[W0 Í
Ë�	�	�# ���}� £�� � ÌDK��$?��:� Í
�,
���%7[ ����È�� ÌDK��$?��:� Í
/��$�"�,K�=D#�/�	��$0 ¤O�n�}��� Ì Í
Ë�	�	�#Z� �n� Ì � 	�?@+��:�&
���%$[W0@;���?@�·+N��Õc%6�ã[ �JÍ
/�	��$0 ¦ £ ��� Ì Í
�$?�� �a¦i�}����¤O© Ì � 	�?�+N�·�&
.��%�[!0 Í � 	�?�+N�
�$?��Ä�
¥3É ªJ�}« Ì � 	�?@+��·�,
���%�[_0�;�K��$?��:�w� �HÍ � 	�?�+N�
�$?��Ä�
¥3É(Ì � 	�?@+��:�&
���%$[W0@;�K��$?��·� � �HÍ � 	�?@+��
K��$?�� ¤ £@¥ ����� ¥ ¦vª
�}« Ì � 	�?@+��:�&
���%7[_0 Í � 	�?@+��
K��$?�� ¤ £@¥ ����� ¥ ¦ Ì � 	�?�+N�·�&
.��%$[W0 Í � 	�?@+��
�,
���%7[W£ �X�}����� £ ����� Ì��$?��·� Í � 	�?�+N�

ß �,
���%7[ ��� Ì.K��$?��
� Í � 	�?�+N�
ß /�	��$0 � £ ���n¦v� Ì�<6á 5 ��+N�Ä[_#��$+N� Í � 	�?@+��

� �cô



é�± ÂyòTa.Ã�3vÂ&Àxò6¿�í�îDÅ�Å¤£ÏÃ{¥ÄÃÄòxÃÄÁ 3iÃ � �>�

õN�J:]ú(ø3ö�ù+-Möæõ�-��]÷uø�
iöD÷7?JK ÷7�J=(÷!ø3û

Ë�	�	�# ��Ç3� £ °T���n�}��� Ì Í � 	�?@+��
/�	��$0 ¦i�}��¨1Ç3� £ °T�}�n�}��� Ì.Ë�	�	�#�%�?�=DË�#�% Í

D ø3ú(ö�÷$4ÏöD÷7?@K ÷7�J=(÷!ø3û

/��$�"�,K�=D#��$?�� ¤ £ ���a�����}®����}��¦ Ì�<6Ö��&���:	�#$#�% � �&�$	�?Jý�ý S��,%�EÑ0 � ;�<6Ö��,�"�:	�#$#$% � �,��	�?1ýÛý S&�&%�E 0 �HÍ
/��$�"�,K�=D#�<�(R=.�,=.)��,�"%.=.E ý ����� ÉFÌ.<�(Ï=D�&=D)��,�"%�=DE ý³+N;�<6Ö��&���:	�#$#�% � �&�$	�?Jý�ý S��,%�E�ýÜ�$�&%�E Í
/��$�"�,K�=D#�<�(R=.�,=.)��,�"%.=.E ý+* ���n��� ÌD<�(R=.�,=.)��,�"%.=.E ýÔ+�;�<±Ö��&���:	�#$#�% � �,��	�?1ýÛý S��,%�EÑ�$�&%�E Í � 	�?�+N�

  ÷uö�ù+
 	 ÷7?@  ÷!û�4Ïø�
�:]ö�
7ú�-

 �@%_<6Ö��,�nÚa% � �,	�� � #�=D+�+Ï��+b=W�&%�EF��#�=D�&% � 	�#$#$% � �,��	�? � #�=D+�+Ï�&�@=.�·���"	�/��$0�%�+>=W/.% � �,	��6Ì,=.�"��=.
 Í *
<±Ö��&�ÛÚa% � �&	��u��+W�$EF��#$%�EF%�?@�&%�0Ð=.+_=B�&%�EF��#�=D�&% � #�=D+�+O*�(R%�þa?�%�+!=��,%�EF��#$=.�,%]�$?�+N�&=D? � %M<6Ö��,�nÚX% � �,	��xàuU5� �,	 � ��%�=.�,%F=�/.% � �,	��±�,��=D�
� 	�?��,=.�$?�+Ï��	���?@�&%.�"+>�,	�UçÌ,U�[ Í *
'Ü/�% � �,	��T��+±�&�@%�+N=.EF%(=.+±=.?A=.���"=D
i*  ��%CEF=.�$?A0��$I�I�%.�"%�? � %`Ë�%.�&^_%�%�?�<6Ö��&�ÛÚa% � �&	��T=.?@0A<6ZM%.EF'
���"=.
���+u�&�@=.�><6Ö��&�ÛÚa% � �&	��R+��,	��"%.+
��	���?@�&%���+u�,	A�,��%F%�#$%�EF%�?@�&+N;>^_��%���%�=.+!<6ZM%.EF'
���"=.
F+N�,	��"%�+u�&�@%]%�#$%�EF%�?��,+!�&�@%�EF+�%.#�/�%.+(Ì,��* %a*V<6Z�%�EF'J�"�"=D
F��+_/�=D#�K@%�[ÛË�=D+�%�0æ=.?@0
<±Ö��&�ÛÚa% � �&	��1�$+b��	��$?��,%���[ÛË�=.+N%�0 Í *
S&�&%.EF+6=.��%�=D0�0�%.0B�,	M�,��%C/�% � �&	��RK�+N�$?��M�$?�+N%����ÄÌ Í 	��Rþa#$#�Ì Í *ÏS��,%�EF+6=D�"%C�"%�EF	�/.%�0�^_�$�&����%�EF	�/�%@Ì Í *ÏØ�	�K � =D?A�D%.�>=F��	���?@�&%.�Ï�,	M=D?
�$�,%�E =D�·=W��=D�"�,� � K�#$=.�>�$?�0�%.LW��	�+��$�,��	�?FK@+��$?��C=.��Ì Í *
PR?�#$%�+N+`	��,��%���^_��+N%�+N�,=.�,%�0�;R=.#$#bI&K�? � �&�$	�?�+`�&�@=.�6��%�EF	�/�%B���,%�EF+VI&�"	�E��,��%�/�% � �,	��!^_�$#�#Ï=.#$+�	æ0�%.#�%��,%��&�@%�%.#�%�EF%.?��6��	��$?��,%�0ä�,	Ð�$I
=DK��,	�[Û0�%.#�%��,�$	�?]��+R%�?@=.Ë�#$%�0J*��3
W0�%.I�=.K@#��,;�=DK��,	�[Û0�%.#�%��,�$	�?]��+R0��$+N=.Ë�#$%�0%.·+N%�%_+N%��&'JK��,	O(R%�#�%.�&%@Ì Í *  ���$+bË�%��@=./��$	�K�� � =.?�Ë�% � ��=D?���%�0]�$?
=`+�K@Ë � #$=.+N+bË�
_�"%��$EF��#$%�EF%�?@�&�$?��V�,��%!/��$�"�,K�=D#�I�K@? � �&�$	�?F0�%�#$%��,%�S��,%�EÝÌ Í *
ü�K@? � �&�$	�?�+1�,��=.� � 	�EF��=D�"%H�$�&%.EF+TÌ,þa?�01Ì Í =D?�0�+�	����ÄÌ Í I�	��:%�L.=DEF��#�% Í ^_�$#�#}0@	W+�	WK@+��$?��_�,��%H/��$�"�,K�=D#�I&K�? � �,��	�? � 	�EF��=D�"%�S&�&%�EF+OÌ Í *  ��%
0@%�I�=DK�#$�:�$EF��#$%�EF%�?��,=.�,�$	�?]	�I·�,���$+bI�K@? � �&�$	�?]	�?�#$
 � 	�EF��=.��%�+-�,��%W��	��$?��,%��>/�=D#�K@%�+c* 2 %���EF��#�%�EF%.?�� � 	�EF��=.��%�S��,%�EF+OÌ Í �$?]=`+NK�Ë � #�=D+�+
�,	B�D%��b+�%�=D� � ���$?��]=D?�0A+N	��"�,��?@�MË�=.+N%�0�	�?A�,��%(���,%�E � 	�?��,%�?@�&+O*TØ�	�K � =.?A��%���I�	���E =F#$��?@%�=.�H+N%�=.� � �AI&	��R=F��	���?@�&%��T�$?A�&�@%(/�% � �,	��
K@+��$?��Bþa?�0 2 %�INÌ Í ;3	��T=FË��$?�=.��
(+�%�=D� � �ÜÌ,	�IJ=F+N	��"�,%�0�/�% � �&	�� Í K@+��$?���Ë�+�%�=D� � �JÌ Í *RØ�	�K � =D? � 	�K@?��-�,��%C?�K@EFË�%��T	�I>�&�$EF%�+6=D?A���,%�E
=D����%�=D�"+-�$?F�,��%_/�% � �&	��1^_���,� � 	�?@�&=D��?@+cÌ Í 	�� � 	�?@�&=D��?@+ 2 %.INÌ Í *
)�%�%_=.#$+�	(<6Z�%�EF'
���"=D
�¦,�
* �c� �Z§R=.?@0FQR	�?@[ÛáRPÏS3�
#�=D+�+N%�+O*

K ÷$�,=C÷!ø©¨ª8�-64bö�
7ú�-J  ú�4A86� ÷$-�öDùWö�
7ú�-

«10�¹�êAP�´¤®�¹N¾�êT¶{¶&«10�¹�êAP�´¤®�¹N¾�ê�·NÛ
�
	�?�+N�&��K � �&+Ï=W?�K�#$#�/.% � �,	���*
)�%�%_=.#$+�	(�$+�QTK�#$#�Ì Í ¦,�J* � �>2Z§.*

«10�¹�êAP�´¤®�¹N¾�êT¶{¶&«10�¹�êAP�´¤®�¹N¾�ê�·�ìÍ¯1¸º¹6­O¯°ÆQ´�Û
�
	�?�+N�&��K � �&+Ï=.?F/�% � �&	��1^_�$�&�F��	�	�E�I�	���W^U à��>�$�&%.EF+c*}Z�=.G�%�+-=V?@K�#$#�/�% � �,	��J�$IOW�U à��$��� � *



é�± ÂyòTa.Ã�3vÂ&Àxò6¿�í�îDÅ�Å¤£ÏÃ{¥ÄÃÄòxÃÄÁ 3iÃ � �Z�

'J#$#�W�U à��b��	�+N���,�$	�?�+-�$?F�&�@%_/�% � �,	��1=.��%u�$?��$�&�$=.#$�$Õx%.0]�&	 � *
)�%�%_=.#$+�	(+N��Õc%@Ì Í ¦,�
* � � � §�;��"%.+��$Õc%@Ì Í ¦,�
* � � � §T=.?@0F��+NQTK�#$#�Ì Í ¦,�
* � �>2Z§.*

«10�¹�êAP�´¤®�¹N¾�êT¶{¶&«10�¹�êAP�´¤®�¹N¾�ê�·�®%¾�¸Í­^¹6«10�¹�êAP�´¤®�¹N¾�ê(��¹xØÄ×µ´���� Î]Û

�
	�?�+N�&��K � �&+Ï= � 	���
_	�I�åX* 4 ?�#$
W�&�@%u��	���?@�&%���+-=.��% � 	����$%�0ÝÌ,��* %@*}+N��=D#�#$	�^ � 	���
 Í *

«10�¹�êAP�´¤®�¹N¾�êT¶{¶&è «10�¹�ê�P�´¤®�¹�¾�ê�·�Û
2 %�EF	�/�%�+-=D#�#@���,%�EF+-I&�"	�E �&�@%u/�% � �,	���;�=D?�0F0�%.+��,�"	�
�+b�&�@%u/�% � �,	��J�$�,+�%�#$I *
)�%�%_=.#$+�	 � #$%�=D�xÌ Í ¦,�J* � �Z�>§.*

¹xØÄ×µ´ðïH«10A¹�êAP�´�®�¹N¾ÄêQ¶{¶{²%¹�·�ìÍ¯1¸º¹6¯%Û�®%¾Ä¸Í­^¹
2 %��&K@�"?@+-�&�@%u�$�,%�E =D�·��	�+N���,�$	�?6Um;�	�� � �$I3�,��%���%u�$+-?�	C�$�&%�E =.�:�&�@=.�3��	�+N���,�$	�?J*%U�EFK�+N�·Ë�%!#�%�+N+b�,��=D?F+��$Õc%@Ì Í *

Ê�¾5¾ÄËÖ«10A¹xêQ±�¾�Ë°Ëx´�®�¹N¯°¾Ä¸Í¶&¶{²�ìº¹N¾2-À´OËx´Z¹N´6·�Û�®%¾Ä¸Í­^¹
2 %��&K@�"?@+-�&�@%u+N%��,�&�$?���	�IX�&�@%u=DK��,	�[Û0�%�#$%��,%_	����&�$	�?J*  ��%!0�%�I&=.K�#$�·�$+büv' 5 ) 8 *
)�%�%_=.#$+�	(+N%��&'JK��,	O(R%�#�%.�&%@Ì Í ¦,�J* � è � §.*

¯1¸º¹X«10A¹�êAP�´�®�¹N¾ÄêQ¶{¶�Ê7­O´¤²�êT®�³
·�®�¾�¸Í­^¹+¹�Ø¤×+´Úïîé#Û6®%¾Ä¸Í­^¹

S&?�=�+�	����&%.0]=.���"=.
�;aþa?�0�+R�,��%Wþa�"+N�
	 �v� K����"%�? � %W	�I�ø�K@+��$?��(=`Ë��$?�=D�"
�+�%�=D� � �J*3üO	��>=C+N	��"�,%�0]=.���"=D
�;@�,���$+Ï�$+R�D%�?@%��"=D#�#$
`EFK � �BI�=D+��,%��
�,��=D?Fþ@?@0JÌ Í ;�^_��� � �F0@	�%�+-=W#$��?@%�=.�b+�%�=D� � �J*
2 %��&K@�"?@+-�&�@%u��	�+��$�&�$	�?F	�I¤ø.;�	��>[ � �$I�ø � 	�K@#�0F?@	��·Ë�%_I�	�K�?@0J*ZøVEF=.
_?�	��3Ë�% � *
�
	�EF��=.��%�+-�$�&%.EF+-K�+N��?@���,��%!/��$�"�,K�=D#�I�K@? � �&�$	�? � 	�EF��=D�"%�S&�&%.EF+cÌ Í *
)�%�%_=.#$+�	(+N	��"��Ì Í ¦,�
* � � � §T=.?�0Fþa?�01Ì Í ¦,�
* � �>2Z§.*

Î�¾5¯°éE«10�¹�ê�P�´¤®�¹�¾�êQ¶{¶{®�Ëx´�²�êÖ·NÛîë°Î�¯1ê�¹�ìÍ²�Ëxí
2 %�EF	�/�%�+-=D#�#@���,%�EF+-I&�"	�E �&�@%u/�% � �,	���;�=D?�0F0�%.+��,�"	�
�+b�&�@%u/�% � �,	��J�$�,+�%�#$I *
 �@%_/�% � �,	��1Ë�% � 	�EF%.+>=W?�K�#$#a/�% � �,	���*
)�%�%_=.#$+�	(�$+�QTK�#$#�Ì Í ¦,�J* � �>2Z§.*
2 %���EF��#�%�EF%.?��,%�0(I��"	�E <6Ö��,�"�
	�#�#$% � �,�$	�?À¦,�
* � Æ%2Z§.*

¯1¸º¹X«10A¹�êAP�´�®�¹N¾ÄêQ¶{¶{®%¾5»Ü×µ²�êQ´c�/¹N´¤»¼­7·�«10�¹�êT±7¾ÄË°Ëx´¤®�¹N¯°¾�¸Í¶{¶?�/¹N´¤»CéµÁ¤Å
«10�¹�êQ±�¾�Ë°Ëx´�®�¹N¯°¾Ä¸Í¶{¶��/¹�´¤»Cé3X÷ÛÀë�ÎA¯1ê�¹xìÍ²%Ëº×�êT¾�¹N´�®�¹N´�é�í

 �@��+b/������&K@=.#@I�K�? � �,��	�? � 	�EF��=.��%�+>�,^!	C#$��+N�:�$�&%.EF+c*



é�± ÂyòTa.Ã�3vÂ&Àxò6¿�í�îDÅ�Å¤£ÏÃ{¥ÄÃÄòxÃÄÁ 3iÃ � �>�

2 %��&K@�"?@+cý

ß Õc%��"	���I¤ø@Z÷��� ø^[
ß ?�	�?@Õc%��"	���I¤ø@Z � �Çø�[

 �@��+HI&K�? � �,��	�?��"%.�&K@�"?�+�UäVZ�J��=.�,��%��R�&�@=.?�<�SNS�>@+�	��&�@=.�1�"%.��EF��#$%�EF%�?@�&=D�&�$	�?�+ � =.?��"%.�&K@�"?B	�?�%C	�I
�,����%�%V/�=D#�K@%�+6=.?@0�K�+N%��$�>�&	M+�	����
Ë�
aý

ß � ��I¤ø@Z÷��� ø^[
ß � � Ì,��	�+N�$�&�$/�%_��?@�&%.�D%�� Í �$I¤øAZ÷�Çø�[
ß à � Ì,?@%��D=D�&�$/�%_�$?��,%��D%.� Í ��I¤ø@Z�àÇø^[

 �@%_+�	����ÄÌ Í =D?�0]Ë�+N%�=D� � �1Ì Í I�K@? � �&�$	�?�+Ï�"%�Þ}K��$�"%!�,��=.� � 	�EF��=D�"%�S&�&%�EF+OÌ Í �$+-�$EF��#�%.EF%�?��,%�0F=.+b0�%�+ � ����Ë�%�0(�@%��"%@*
 �@��+bI�K�? � �,��	�?F+N��	�K@#�0M?�	��·EF	�0@��I&
u�,��%_/�% � �&	��1Ë�% � =.K@+�%_+N	�EF% � 	�?�+N�·I�K@? � �,�$	�?�+ � =.#$# � 	�EF��=.��%�S��,%�EF+OÌ Í *

ìÍ¯1¸º¹X«10A¹�êAP�´�®�¹N¾ÄêQ¶{¶{®%¾�¸º¹�²w¯1¸Í­�·�®%¾Ä¸Í­^¹+¹�ØÄ×µ´ðïHé�Û�®%¾�¸Í­^¹
2 %��&K@�"?@+-�&�@%u?@K�EFË�%��>	�IX	 �v� K����"%�? � %�+b	�Ia�$�,%�EùøV��?F�,��%_/�% � �,	���*
�
	�EF��=.��%�+-�$�&%.EF+-K�+N��?@���,��%!/��$�"�,K�=D#�I�K@? � �&�$	�? � 	�EF��=D�"%�S&�&%.EF+cÌ Í *
)�%�%_=.#$+�	 � 	�?@�&=D��?@+ 2 %�INÌ Í ¦,�J* � �>�Z§.*

ìÍ¯1¸º¹X«10A¹�êAP�´�®�¹N¾ÄêQ¶{¶{®%¾�¸º¹�²w¯1¸Í­OÒ7´¤ów·�®%¾Ä¸Í­^¹+¹�ØÄ×µ´Úïîé�Û6®�¾�¸Í­^¹

2 %��&K@�"?@+-�&�@%u?@K�EFË�%��>	�IX	 �v� K����"%�? � %�+b	�Ia�,��%_�$�&%.E ��	��$?��,%��"ø_�$?]�,��%!/�% � �,	���*
 �@��+bI�K�? � �,��	�?F0@	�%�+AVZSN�XK�+N% � 	�EF��=D�"%�S&�&%.EF+cÌ Í �,	 � 	�EF��=.��%_���,%�EF+O*
)�%�%_=.#$+�	(þa?�0 2 %�INÌ Í ¦,�J* � �>2Z§.*

ìÍ¯1¸º¹X«10A¹�êAP�´�®�¹N¾ÄêQ¶{¶{®%¾�ìº¸º¹�·�Û�®%¾Ä¸Í­^¹Hë�ÎA¯1ê�¹xìÍ²%Ëxí
2 %��&K@�"?@+-�&�@%u?@K�EFË�%��>	�IX�$�&%.EF+-��?M�&�@%u/�% � �,	���*  �@%u/.% � �,	��1��+Ï%�EF���,
u�$I � 	�K@?���Ì Í ��� � *
)�%�%_=.#$+�	(�$+ 8 EF���,
@Ì Í ¦,�
* � �>2Z§R=.?@0F+��$Õc%@Ì Í ¦,�J* � � � §.*
2 %���EF��#�%�EF%.?��,%�0(I��"	�E <6Ö��,�"�
	�#�#$% � �,�$	�?À¦,�
* � Æ%2Z§.*

¹xØÄ×µ´ðï�ïH«10A¹�êAP�´�®�¹N¾ÄêQ¶{¶{é�²�¹N²�·NÛ�®%¾Ä¸Í­^¹
2 %��&K@�"?@+-=W��	��$?��,%��1�&	C�&�@%u= � �,K�=D#�/�% � �&	��10@=.�,=.;�^_��� � �F�$+-=D?]=.���"=.
_	�IX�,
���%�[X*
 �@%_/�% � �,	��1��+b=W?�K�#$#a/�% � �,	��1��I30@=.�,=aÌ Í ��� � Ì,?�K@#�#���	���?@�&%�� Í *
)�%�%_=.#$+�	(�$+�QTK�#$#�Ì Í ¦,�J* � �>2Z§.*



é�± ÂyòTa.Ã�3vÂ&Àxò6¿�í�îDÅ�Å¤£ÏÃ{¥ÄÃÄòxÃÄÁ 3iÃ � �>2

Ê�¾5¾ÄËÖ«10A¹xê�P�´�®�¹N¾ÄêQ¶{¶{ñ'Ë°Ë'·º®%¾Ä¸Í­^¹+¹�ØÄ×µ´ðïHé�ÅA¯1¸º¹6­O¯°ÆT´Ï¿4#^Á�Û
S&?�+N%��"�,+-�$�&%.EùøV��?F=D#�#@��	�+��$�,��	�?@+-��?M�&�@%u/�% � �,	���*�'J?�
W%�LD��+N�,��?@�V���,%�EF+-=D�"%_�"%.EF	�/�%�0J*�S�IÄøW�$+ � ;@�&�@%u/�% � �,	��JË�% � 	�EF%�+>%�EF���&
i*
S&IOW�U à��$��� � ;��,��%_/�% � �,	��J�$+-þa�"+N�·�"%.+��$Õc%�0(�&	7W�U à��O*��3
_0@%�I�=DK�#$�&;�W^U à��>�$+b[ � *
2 %��&K@�"?@+  32 P 8 �$I3+�K �i� %�+�+NI�K@#�;@	��1üi' 5 ) 8 ��I3�,��%!EF%�EF	��"
 � =.?�?@	��·Ë�%!=.#$#�	 � =.�,%�0ÐÌ,	�?�#$
_��I3=W��%�+N��Õc%_��=D+-Ë�%�%�?(�"%.Þ�K@%�+N�&%�0 Í *
)�%�%_=.#$+�	(�"%.+��$Õc%@Ì Í ¦,�
* � � � §�;��$?�+N%����ÄÌ Í ¦,�
* � �>2%§R=D?�0F�$+ 8 EF���,
@Ì Í ¦,�J* � �>2Z§.*

¯1¸º¹X«10A¹�êAP�´�®�¹N¾ÄêQ¶{¶{ñ'¸Íé#·�®�¾�¸Í­^¹µ¹�Ø¤×+´Úïîé�Å¤ìÍ¯1¸º¹6¯µ¿öÃ÷Û�®�¾�¸Í­^¹

ü��$?�0@+H�&�@%Vþa�"+N�J	 �v� K@�"�"%.? � %`	�I
�$�&%.E øC��?B�,��%`/.% � �,	��bK@+��$?��]=C#$��?@%�=.�T+N%�=.� � �J*  �@%`+N%�=.� � �B+��,=.���&+R=.�>��	�+��$�&�$	�?÷Um;3^_�@� � ��EFK@+��1Ë�%
#$%�+N+b�,��=D?F+��$Õc%@Ì Í *ZU��$+-Ë�
_0�%.I�=.K@#�� � .3��* %@*��&�@%u+N%�=.� � �F+N�&=D�"�,+>=.�·�,��%_+N�&=D�"�3	�I3�,��%!/�% � �&	���*
2 %��&K@�"?@+-�&�@%u��	�+��$�&�$	�?F	�I¤ø.;�	��>[ � �$I�ø � 	�K@#�0F?@	��·Ë�%_I�	�K�?@0J*
�
	�EF��=.��%�+-�$�&%.EF+-K�+N��?@���,��%!/��$�"�,K�=D#�I�K@? � �&�$	�? � 	�EF��=D�"%�S&�&%.EF+cÌ Í *
PR+N%!�,��%_EFK � �FI�=D+��,%��1Ë�+N%�=.� � �JÌ Í �&	�+�%.=.� � �F=W+�	����&%.0C/.% � �,	���*
)�%�%_=.#$+�	(þa?�0 2 %�INÌ Í ¦,�J* � �>2Z§R=.?@0FË�+�%.=.� � �JÌ Í ¦,�
* � �Z��§.*

¯1¸º¹X«10A¹�êAP�´�®�¹N¾ÄêQ¶{¶{ñ'¸Íé�Ò$´�ó¤·º®�¾�¸Í­^¹+¹�ØÄ×µ´ðïHé�Å¤ìÍ¯1¸º¹6¯Í¿öÃ]Û6®�¾�¸Í­^¹

ü��$?�0@+>�&�@%±þa�"+N�@	 �v� K@�"�"%.? � %u	�I@�,��%±���,%�E ��	��$?��,%��'ø!��?C�,��%±/.% � �,	��
K@+��$?��W=_#$��?@%�=.�J+N%�=.� � �J*  ��%±+N%�=D� � �C+N�&=D�"�,+J=D�X��	�+��$�,��	�?ÕU�;�^!�@� � �
EFK@+��
Ë�%u#$%�+N+b�,��=D?F+��$Õc%@Ì Í *ZU��$+-Ë�
_0�%.I�=.K@#�� � .3��* %@*}�,��%_+N%�=.� � �F+N�&=D�"�,+>=.�·�,��%_+N�&=D�"�3	�I3�,��%!/�% � �&	���*
2 %��&K@�"?@+-�&�@%u��	�+��$�&�$	�?F	�I¤ø.;�	��>[ � �$I�ø � 	�K@#�0F?@	��·Ë�%_I�	�K�?@0J*
 �@��+bI�K�? � �,��	�?F0@	�%�+AVZSN�XK�+N% � 	�EF��=D�"%�S&�&%.EF+cÌ Í �,	 � 	�EF��=.��%_���,%�EF+O*
PR+N%!�,��%_EFK � �FI�=D+��,%��1Ë�+N%�=.� � �JÌ Í �&	�+�%.=.� � �F=W+�	����&%.0C/.% � �,	���*
)�%�%_=.#$+�	(þa?�0JÌ Í ¦,�
* � ��2Z§Ï=D?�0FË�+N%�=.� � �1Ì Í ¦,�
* � �Z�>§.*

Ê�¾5¾ÄËÖ«10A¹xê�P�´�®�¹N¾ÄêQ¶{¶{¯1¸Í­O´OêN¹º·�ìÍ¯1¸º¹6¯°Å�®%¾Ä¸Í­^¹µ¹�ØÄ×µ´ðïHé�Û
)�%��&+!��	�+N���,�$	�?îU
��?Ð�&�@%F/�% � �&	��6�,	 � 	�?@�&=D��?Ð�&�@%F���,%�EMøa*ÖU:EFK�+N�TË�%F#�%.+�+_�,��=.?Ý+��$Õc%@Ì Í *W'J?�
]���"%�/��$	�K�+!%�#$%�EF%�?@�b�$?Ð��	�+N�$�&�$	�?ÀU
��+
��%�EF	�/�%�01*
)�%�%_=.#$+�	(=.��Ì Í ¦,�J* � �Z�>§.*

Ê�¾5¾ÄËÖ«10A¹xê�P�´�®�¹N¾ÄêQ¶{¶{¯°­^Ôµ»Ú×�¹�Ø�·�Û�®%¾Ä¸Í­^¹

2 %��&K@�"?@+  32 P 8 �$I3�&�@%u/.% � �,	��1��+Ï%�EF���,
�.@	��,��%.�"^_��+N%_�"%��,K���?�+>üv' 5 ) 8 *
)�%�%_=.#$+�	 � 	�K@?���Ì Í ¦,�
* � �>�Z§.*

Ê�¾5¾ÄËÖ«10A¹xê�P�´�®�¹N¾ÄêQ¶{¶{¯°­Oz6ìºË°Ë"·�Û�®%¾Ä¸Í­^¹
2 %��&K@�"?@+  32 P 8 �$I3�&�@%u/.% � �,	��1��+Ï?�K�#$#1.3	��&�@%��"^_�$+�%!�"%��,K���?�+-üv' 5 ) 8 *
'Ð?�K@#�#@/�% � �,	��1��=D+-+��$Õc%@Ì Í ��� � =.?�0F0@=.�,=aÌ Í ��� � *



é�± ÂyòTa.Ã�3vÂ&Àxò6¿�í�îDÅ�Å¤£ÏÃ{¥ÄÃÄòxÃÄÁ 3iÃ � � �

)�%�%_=.#$+�	(+N��Õc%@Ì Í ¦,�
* � � � §.*

«10�¹�êAP�´¤®�¹N¾�ê(��¹xØÄ×µ´���� «10�¹�êAP�´¤®�¹N¾�êT¶{¶&¾Ä×µ´OêQ²�¹N¾Äê'¿,·�®%¾Ä¸Í­^¹6«10A¹�êAP�´�®�¹N¾Äê��Õ¹�ØÄ×µ´����;ÎXÛ

'J+N+��$�D?@+�å`�&	��&�@��+-/.% � �,	��>=.?@0F�"%��,K���?�+>=V��%�I�%���%�? � %±�,	`�,���$+b/�% � �,	���*
 �@��+H/.% � �,	��Ï�$+Hþa�"+N� � #�%.=.�"%.0B=D?�0B�&�@%�?�=.#$#3�&�@%`�$�&%.EF+HI��"	�E åC=D�"% � 	����$%�0B��?@�&	��&�@%`/�% � �,	���* 4 ?�#$
��,��%���	���?@�&%.�"+T=.��% � 	�����%.0äÌ,��* %a*
+N��=D#�#$	�^ � 	���
 Í *
)�%�%_=.#$+�	 � #$%�=D�xÌ Í ¦,�J* � �Z�>§.*

Ê�¾5¾ÄËÖ«10A¹xê�P�´�®�¹N¾ÄêQ¶{¶{¾�×µ´OêT²�¹N¾�ê"¿Ü¿,·�®%¾Ä¸Í­^¹�«10A¹xê�P�´�®�¹N¾Äê��Õ¹�ØÄ×µ´����;Î]Û�®�¾�¸Í­^¹

2 %��&K@�"?@+  32 P 8 �$I3�&�@��+b/�% � �,	��1=.?@0+åV=.��%u%�Þ}K@=.#1.·	��&�@%��"^_�$+�%!�"%.�&K@�"?�+>üv' 5 ) 8 *

¹xØÄ×µ´ðïH«10A¹�êAP�´�®�¹N¾ÄêQ¶{¶{¾�×µ´OêT²%¹�¾�ê'ë�í�·�¯1¸º¹6¯�Û6®%¾Ä¸Í­^¹
2 %��&K@�"?@+-�&�@%u�$�,%�E =D�·��	�+N���,�$	�?6Um;�	�� � �$I3�,��%���%u�$+-?�	C�$�&%�E =.�:�&�@=.�3��	�+N���,�$	�?J*%U�EFK�+N�·Ë�%!#�%�+N+b�,��=D?F+��$Õc%@Ì Í *
8 Þ}K��$/�=.#$%�?@�:�,	�=D�ÄÌ�U Í *
)�%�%_=.#$+�	(=.��Ì Í ¦,�J* � �Z�>§.*

«1-î²%¹�²wÌÄ¹�êQ´�² »5� «10A¹xê�P�´�®�¹N¾ÄêQ¶{¶�êQ´�²wéî·�«1-À²�¹N² Ì�¹�êT´¤² »¤�M­OÅ
«10�¹�êQ±�¾�Ë°Ëx´�®�¹N¯°¾Ä¸Í¶{¶��/¹�´¤»7� ¯1¹N´¤»öÛHë°Î�¯1ê�¹�ìÍ²�Ë�×�êQ¾�¹�´¤®�¹�´¤é�í

2 %�=.0@+-=W/�% � �&	��1�$�&%�EF;QU1�/��Ý`;�I���	�E��,��%!+��,�"%�=DEÇWT=D?�0F�"%.�&K@�"?�+>=`�"%�I&%��"%�? � %u�&	C�&�@%u+N�,�"%�=DEÝ*
 �@%_0�%�I&=.K�#$�·�$EF��#$%�EF%�?��,=.�,�$	�?C+N%��,+AUä����Ý×�&	 � *
)�%�%_=.#$+�	(^_�"�$�&%aÌ Í ¦,�
* � � � §.*

Ê�¾5¾ÄËÖ«10A¹xê�P�´�®�¹N¾ÄêQ¶{¶�êQ´�»Ï¾ÄÎA´�·�ìÍ¯1¸º¹6¯%Û

2 %�EF	�/�%�+-�,��%!�$�&%�E =.�:��	�+��$�,��	�?6U}�$?]�,��%!/�% � �&	��$;���I3�,��%.�"%!��+Ï	�?�%@*ZU�EFK�+N�·Ë�%_#�%.+�+-�,��=D?F+��$Õc%@Ì Í *
2 %��&K@�"?@+  32 P 8 K@?�#$%�+�+�U��$+-	�K��:	�Ia��=.?@�D%@*
)�%�%_=.#$+�	(�,=.G�%@Ì Í ¦,�
* � � � §T=.?@0F=.��Ì Í ¦,�
* � �Z�>§.*

Ê�¾5¾ÄËÖ«10A¹xê�P�´�®�¹N¾ÄêQ¶{¶�êQ´�­O¯°ÆQ´6·¤ìÍ¯1¸º¹6­O¯°ÆT´�Û
2 %�+��$Õc%�+uÌ,%�LD��=.?@0�+>	��>+N������?@GD+ Í �,��%!/�% � �&	��1�,	$W^U à��>%�#$%�EF%�?@�&+O*  �@%u=D�"��=.
_Ë�% � 	�EF%.+>=W?�K�#$#a=.�"��=.
!��IOW^U à��$��� � *
'J?�
W�$�,%�EF+-=.�:��	�+��$�,��	�?+W�U à��>	��>Ë�%�
�	�?@0(��?]�,��%!/�% � �&	��1=D�"%_�"%�EF	�/.%�0J*�QT%�^���	�+��$�,��	�?@+-=.��%!�$?��$�,��=D#��$Õc%�0 � *
2 %��&K@�"?@+  32 P 8 �$I3+�K �i� %�+�+NI�K@#�;@	��1üi' 5 ) 8 ��I3�,��%!EF%�EF	��"
 � =.?�?@	��·Ë�%!=.#$#�	 � =.�,%�0J*
)�%�%_=.#$+�	(+N��Õc%@Ì Í ¦,�
* � � � §Ï=D?�0]�$+�QTK@#�#�Ì Í ¦,�
* � �>2%§.*



é�± ÂyòTa.Ã�3vÂ&Àxò6¿�í�îDÅ�Å¤£ÏÃ{¥ÄÃÄòxÃÄÁ 3iÃ � � �

Î�¾5¯°éE«10�¹�êQ±�¾�Ë°Ëx´�®�¹N¯°¾Ä¸Í¶{¶&­O´Z¹�¬+ìº¹N¾2-À´OËx´Z¹N´Õ·wÊ7¾A¾�ËÍ´O¸Í²�ÊAËx´ÕÛ
)�%��&+b�&�@% � 	�#�#$% � �&�$	�?F�&	C=.K@�&	�[�0�%�#$%��,%u�$�&+ � 	�?@�&%�?@�&+>�$I¤��V�ÿ=<�>1�b��+  32 P 8 =.?@0F�&	�?�%�/.%��>0�%�#$%��,%u�,��%.E �$I¤��V�ÿ=<�>1�-�$+-üv' 5 ) 8 *
S&IH=.K@�&	�[Û0@%�#$%��&�$?��Ð��+`�&K@�"?�%.0ç	�?�;R=.#$#b�,��%B���,%�EF+V�$?³= � 	�#$#$% � �,��	�?ç=D�"%�0�%.#�%��,%�0ä^_��%�?ç�,��% � 	�#$#$% � �,��	�?ç�$�,+�%�#$IH�$+`0�%.#�%��,%�01*  ���$+V��+
� 	�?�/�%.?��$%�?��·�$I3�,��% � 	�#$#�% � �,��	�?F�@=.+-�,��%_	�?�#$
_��	��$?��,%��1�&	C�&�@%u�$�,%�EF+c*
 �@%�0@%�I�=DK�#$�T+�%��,�,��?@�Ù��+Wüv' 5 ) 8 ;>I�	��!+�=DI�%��,
i*MS�IT
�	�Kä�&K@�"?ä�$�H	�?�;bË�% � =D�"%�I&K�#>=.Ë�	�K@� � 	���
.��?@�A�&�@% � 	�#�#$% � �,�$	�?æ[T
�	�KäEF�$�D�@�Hþ@?@0

.	�K��"+N%�#$I3^_���,�F�&^_	 � 	�#$#�% � �,��	�?@+-0�%�#$%��,��?@�`�,��%!+�=DEF%_���,%�EF+O*
QT	��,%��&�@=.�H�,��%B=.K��,	�[Û0@%�#�%.�&%B+�%.�&�,��?@�ÙEF=.
�=D#�+N	Ð=DI�I&% � �H	��,��%��!I�K@? � �&�$	�?�+V�$?ç+NK�Ë � #$=.+N+N%�+c*ÙüO	��u%.L.=.EF��#�%�;R=A+NK�Ë � #$=.+N+`�,��=D�H��=D+V=
��%�EF	�/�%@Ì Í I�K�? � �,��	�?F^_�$#�#@�"%�EF	�/.%u�,��%!���,%�E I��"	�E ���,+-0@=.�,=W+��,�"K � �,K��"%.;�=.?�0F�$IX=.K@�&	�[Û0@%�#$%��&%_�$+-%�?@=.Ë�#$%�0�;�^_�$#�#@=.#$+�	C0�%.#�%��,%!�&�@%u�$�&%.EÝ*
)�%�%_=.#$+�	(=.K@�&	O(R%�#$%��,%@Ì Í ¦,�
* � ÆZ2Z§.*
8 L.=DEF��#$%�+cýa���"=D����%.�nY����"=.����%���* � ����;}+ � �"�$Ë�Ë�#$%ÄY�+ � �"�$Ë�Ë�#�%a* � ���(=.?�0F�,=.Ë�#$%ÄY�Ë��$�D�,=.Ë�#$%ÄY�EF=D��?1* � ���
*

ìÍ¯1¸º¹X«10A¹�êAP�´�®�¹N¾ÄêQ¶{¶{­O¯°ÆQ´Õ·�Û�®�¾�¸Í­^¹
2 %��&K@�"?@+J�,��%±+��$Õc%±	�I��,��%u/�% � �&	��$;D��* %@*}�,��%6?@K�EFË�%��J	�I�/�% � �,	��:��	�+N���,�$	�?�+O*  ���$+
�$+>=.#$+N	V�&�@%±EF=DL.�$EFK�E ?@K�EFË�%��
	�I@�$�&%.EF+
�,��%u/�% � �,	��
� =.?]�@	�#�01*
 �@%_/�% � �,	��1��+b=W?�K�#$#a/�% � �,	��1��I3+N�$Õx%aÌ Í ��� � *
)�%�%_=.#$+�	(�$+�QTK�#$#�Ì Í ¦,�J* � �>2Z§�;��"%�+N��Õc%@Ì Í ¦,�
* � � � §Ï=D?�0 � 	�K�?@�ÄÌ Í ¦,�
* � �>�%§.*

Î�¾5¯°éE«10�¹�ê�P�´¤®�¹�¾�êQ¶{¶{­O¾�êN¹�·�Û
)�	��"�,+-�&�@%u�$�,%�EF+-�$?]=.+ � %�?@0��$?���	��"0�%.��*�'J?�
W%�EF���&
!��	�+N���,��	�?@+-^_��#$#�Ë�%_��K@�·#$=.+N�Ä*
�
	�EF��=.��%�+-�$�&%.EF+-K�+N��?@���,��%!/��$�"�,K�=D#�I�K@? � �&�$	�? � 	�EF��=D�"%�S&�&%.EF+cÌ Í *
)�%�%_=.#$+�	(Ë�+N%�=.� � �JÌ Í ¦,�
* � �Z��§.*

¹xØÄ×µ´ðïH«10A¹�êAP�´�®�¹N¾ÄêQ¶{¶�¹N²�òª´Õ·¤ìÍ¯1¸º¹X¯%Û
2 %��&K@�"?@+Ï�,��%W�$�&%.E =D�
��	�+��$�&�$	�?XU@�$?M�,��%W/�% � �,	���;@=.?�0��"%�EF	�/.%�+b�,��=D�:�$�&%�E I&�"	�EÑ�,��%W/�% � �&	���*ÄU@EFK�+N�JË�%W#�%�+N+R�&�@=.?M+N�$Õx%aÌ Í *XS�I
�&�@%��"%
�$+b?@	��$�,%�E =D�·��	�+N���,�$	�?6Um; � �$+-��%��&K@�"?@%�0J*
S&? � 	�?@�&��=.+N�3�&	C�"%.EF	�/�%@Ì Í ;}�&�@��+bI�K�? � �,��	�?F0@	�%�+AVZSN� � =D#�#@0�%�#$%��,%�S��,%�EÝÌ Í I&	��>�&�@%u��%�EF	�/�%�0(�$�&%�EÝ*
)�%�%_=.#$+�	(�"%.EF	�/�%@Ì Í ¦,�
* � � � §R=.?@0]=.��Ì Í ¦,�
* � �Z�>§.*

Î�¾5¯°éE«10�¹�ê�P�´¤®�¹�¾�êQ¶{¶�¹N¾2�º¯°­^¹º·º«�²u��¯°­^¹�ï�Ëx¯°­^¹�Û6®�¾�¸Í­^¹
�
	����$%�+b=D#�#@���,%�EF+-�$?F�&�@��+b/�% � �,	��1�&	C�,��%!#��$+��Y>fU W��N*9>1U W��a��+bþ@��+�� � #�%.=.�"%.0C=D?�0]�,��%.?C=D#�#@���,%�EF+-=D�"%_=.����%�?�0@%�0(�&	�>1U W^��*
)�%�%_=.#$+�	(<6Ö��,� 5 �$+��A¦,�J* � ô � §�;@<6Ö��,�")��,= � G�¦,�
* � � � §R=D?�0F<6Ö��&��<6K�%�K@%�¦,�J* � ���>§.*

«1-î²%¹�²wÌÄ¹�êQ´�² »5� «10A¹xê�P�´�®�¹N¾ÄêQ¶{¶�8õêQ¯1¹N´Õ·�«1-À²�¹N² ÌÄ¹�êQ´�²w»¤�M­OÅ�«10�¹�êQ±�¾�Ë°Ëx´�®�¹N¯°¾Ä¸Í¶{¶��/¹�´¤»C¯1¹N´�»öÛ
®%¾Ä¸Í­^¹îë�ÎA¯1ê�¹�ìÍ²�Ëº×�êQ¾Ä¹N´¤®�¹N´¤é�í

\B�"�$�,%�+-=V/�% � �,	��J�$�,%�EF;�Uä����Ý`;��,	��,��%!+��,�"%.=.EÏWÏ=D?�0]��%��&K@�"?@+>=W�"%�I&%��"%�? � %!�&	��&�@%_+��,�"%�=DEÝ*



é�± ÂyòTa.Ã�3vÂ&Àxò6¿�í�îDÅ�Å¤£ÏÃ{¥ÄÃÄòxÃÄÁ 3iÃ � � �

 �@%_0�%�I&=.K�#$�·�$EF��#$%�EF%�?��,=.�,�$	�?C0@	�%�+-?@	��&�@��?@�X*
)�%�%_=.#$+�	(�"%.=.0JÌ Í ¦,�
* � � � §.*



 �@%_<6)��,�"S 5 �$+�� � #�=D+�+Ï���"	�/��$0�%.+-=W0�	�K@Ë�#�
�[�#��$?�G�%�0]#$��+N�:	�I � ��=.�![_^!�$�,� � =.+N%�[Û�$?�+N%�?@+��$�&�$/�% � 	�EF��=.����+N	�?J*
#include <qstrlist.h>
S&?��@%��"�$�&+b<6)��,� 5 ��+N�A¦,�
* ��� ÆZ§.*

D 8�= 	 
�4�K ÷$�,=(÷uø3û

�±»@����®����n¦i� Ì.Ë�	�	�#�0�%�%.���:	����$%�+ª�  32 P 8HÍ
� �±»@����®,���n¦v� Ì Í

  ÷uö�ù+
 	 ÷7?@  ÷!û�4Ïø�
�:]ö�
7ú�-

 �@%_<6)��,�"S 5 �$+�� � #�=D+�+Ï���"	�/��$0�%.+-=W0�	�K@Ë�#�
�[�#��$?�G�%�0]#$��+N�:	�I � ��=.�![_^!�$�,� � =.+N%�[Û�$?�+N%�?@+��$�&�$/�% � 	�EF��=.����+N	�?J*
 �@��+ � #$=.+N+b�$+b=W<6Ö��,� 5 �$+���à � ��=D�^� ��?@+��,=.? � %]Ì,=W#��$+N�:	�I � �@=.�0[ Í *
<±)��&��S 5 ��+N�J��+T�$0�%�?@�&� � =D#a�,	(<6)��,� 5 ��+N�J%�L � %����:�,��=D�
�,��%W/.�����&K@=.# � 	�EF��=D�"%�S&�&%.EF+cÌ Í I�K@? � �,�$	�?M�$+R��%��$EF��#�%.EF%�?��,%�0]�,	 � 	�EF��=D�"%W+N�&����?@�D+
� =.+N%�[Û�$?�+N%�?�+N�$�&�$/�%�#$
i*  ��%W�$?�)�	����ÄÌ Í I&K�? � �&�$	�?M�$?�+N%����&+R+��,�"�$?���+T��?B=`+N	��"�,%�0]	���0�%���*XS&?M��%�?�%���=.#X�$�
�$+ÏI&=.+N�&%.+��J�&	(�$?�+N%��"�J�,��%V+N�&����?@�D+R=.+
�,��%.
 � 	�EF%W=D?�0B+�	����ÄÌ Í =.�J�&�@%V%�?@0%.:�$?�)�	��"��Ì Í �$+RK�+N%�I�K@#a^_�@%�?M
�	�KVÎ,K@+��J��=D/�%V�,	C=D0�0�=`I�%.^å%.L.�,�"=V+N�&����?@�D+T�,	(=.?M=D#���%�=.0@
`+N	��"�,%�0
#$�$+���*
 �@%_<6)��,� 5 ��+N�&S&�&%.�"=.�,	�� � #$=.+N+b^_	��"G�+>I�	��><6)��&��S 5 ��+N�Ä*
)�%�%_=.#$+�	(�:	�#$#$% � �,��	�?M�:#$=.+N+�%�+�¦,�
*>2Z§R=.?@0FQT	�?�[ÛáRPÏS3�
#�=D+�+N%�+O*

K ÷$�,=C÷!ø©¨ª8�-64bö�
7ú�-J  ú�4A86� ÷$-�öDùWö�
7ú�-

«÷ÌÄ¹�ê$�;��¯°­^¹N¶{¶{«÷Ì�¹xê$�;��¯°­^¹A·�Ê7¾A¾�ËÖé�´¤´Z×µ±7¾Ä×µ¯°´¤­Ú¿ÑÐÍÒ�ÓÕÔÜÛ

�
	�?�+N�&��K � �&+Ï=V#��$+N�
	�I3+N�&����?@�D+O*@\A��#$#XEF=.G�%_0�%�%�� � 	�����%.+b	�I3=.#$#a��?@+�%����&%.0F+��,�"�$?���+b�$I�ø����/RTß�S�RTUä�/WH�$+  32 P 8 ;�	��>K@+�%W+N��=D#�#$	�^ � 	����$%�+b�$I
ø����/R�ß�S�R�U1�/WH�$+-üv' 5 ) 8 *

«÷ÌÄ¹�ê$�;��¯°­^¹N¶{¶{è «÷Ì�¹�ê/�;�º¯°­^¹�·NÛ
(R%�+N�&��	�
�+-�,��%!#��$+N�Ä*�'
#$#�+N�&����?@�D+Ï=.��%!��%�EF	�/�%�01*

� ��Æ



 �@%_<6)��,�"�$?�� � #�=D+�+Ï���"	�/��$0�%.+>=.?]=DË�+��,�"= � �,��	�?(	�I3PR?�� � 	�0�%!�,%�L.�3=D?�0]�,��% � #$=.+N+�� � �Ù?@K�#$#�[��&%���EF��?@=.�,%�0 � ��=.�1=D�"�"=D
i*
#include <qstring.h>

D 8�= 	 
�4�K ÷$�,=(÷uø3û

�±»@����� ¥3¼`Ì Í
�±»@����� ¥3¼`ÌD<6�:�@=.� � � Í
�±»@����� ¥3¼`Ì � 	�?�+N�·<6)��&����?@�µýÜ+ Í
�±»@����� ¥3¼`Ì � 	�?�+N�·<��3
.�&%�'J�"��=.
7ý³Ë�= Í
�±»@����� ¥3¼`Ì � 	�?�+N�·<6�
��=D�'[!K@?�� � 	�0@%�;�K��$?��
#�%.?����&� Í
�±»@����� ¥3¼`Ì � 	�?�+N� � ��=.�'[_+N�&� Í
� �±»@����� ¥3¼�Ì Í
<6)��,�"�$?��ÍýÜ£ �a�}����� £ ��þ Ì � 	�?@+��·<±)��&����?@�µý³+ Í
<6)��,�"�$?��ÍýÜ£ �a�}����� £ ��þ Ì � 	�?@+�� � ��=D�w[W+N�,� Í
<6)��,�"�$?��ÍýÜ£ �a�}����� £ ��þ Ì � 	�?@+��·<±�J)��&����?@�µý � + Í
<6)��,�"�$?��ÍýÜ£ �a�}����� £ ��þ ÌD<6�:�@=.� � Í
<6)��,�"�$?��ÍýÜ£ �a�}����� £ ��þ Ì � �@=.� � Í
Ë�	�	�# �n¦\oHÇ3�n� Ì Í � 	�?@+��
Ë�	�	�# �n¦��a���X��  Ì Í � 	�?@+��
K��$?�� �n� ¥3¼ ��© Ì Í � 	�?@+��
/�	��$0 ����Ç ¥ ¤O����� ÌDK��$?��·?@%�^ 5 %.? Í
<6)��,�"�$?��ÍýÚ� �n� Ì.<6�:�@=.� � ;���?@�·#$%�?À�ã[ �1Í
<6)��,�"�$?�� � 	���
±Ì Í � 	�?�+N�¸·�S�<�W�S�>1�����;¹
<6)��,�"�$?�� ��� ¼`Ì�#$	�?���=.;��$?��
þ@%�#$0�^_�$0��,��� � ;@��?@�·Ë�=.+N%�� �c�HÍ � 	�?@+��
<6)��,�"�$?�� ��� ¼`Ì�K@#�	�?@�`=.;@��?@�·þa%�#�0@^_��0@�&��� � ;��$?��·Ë�=D+�%�� �O�HÍ � 	�?�+N�
<6)��,�"�$?�� ��� ¼`Ì��$?��
=.;��$?��·þa%�#$0�^_�$0��,�#� � ;��$?��:Ë�=.+N%Õ� �c�6Í � 	�?�+N�
<6)��,�"�$?�� ��� ¼`Ì�K@��?@�:=.;���?@�·þ@%.#�0@^!�$0��,�#� � ;���?@�:Ë�=D+�%Õ� �O�HÍ � 	�?�+N�
<6)��,�"�$?�� ��� ¼`Ì�+N��	����·=.;��$?��:þ@%�#$0�^_�$0��,�#� � ;���?@�·Ë�=.+N%�� �c�HÍ � 	�?@+��
<6)��,�"�$?�� ��� ¼`Ì�K@+��@	��"�·=D;���?@�·þa%�#�0@^_��0@�&�#� � ;��$?��:Ë�=D+�%�� �c�HÍ � 	�?�+N�
<6)��,�"�$?�� ��� ¼`Ì � ��=.�>=D;��$?��:þa%�#$0�^_�$0��,�÷� �HÍ � 	�?�+N�
<6)��,�"�$?�� ��� ¼`Ì�<6�
��=D�>=.;��$?��
þ@%�#$0�^_�$0��,��� �HÍ � 	�?�+N�
<6)��,�"�$?�� ��� ¼`Ì � 	�?�+N�·<6)��,�"�$?��µýÔ=.;��$?��:þ@%�#$0�^_�$0��,�#� �HÍ � 	�?@+��
<6)��,�"�$?�� ��� ¼`Ì�0@	�K�Ë�#$%!=D;��$?��:þa%�#$0�^_�$0��,�÷� � ; � ��=D�>I�EF�5�ãÓ �DÓ ;��$?��·����% � �ã[ �JÍ � 	�?�+N�
<6)��,�"�$?��Íý ¦i�X��� ¥ ��« Ì � 	�?�+N� � �@=.� [ � I&	��"EF=D�&;:*$*�* Í

� ��è



é ��Âyòcð Ái�B¿�í�îDÅ�ÅÄ£ÏÃ{¥NÃ�òxÃÄÁ 3iÃ � ��ô

�$?��Ä�
¥3É(ÌD<6�
��=.� � ;��$?��·�$?�0@%�L6� � ;@Ë�	�	�# � +��  32 P 8HÍ � 	�?@+��
�$?��Ä�
¥3É(Ì � �@=.� � ;���?@�·�$?�0�%.L6� � ;�Ë�	�	�# � +$�  32 P 8HÍ � 	�?@+��
�$?��Ä�
¥3É(Ì � 	�?@+��:<6)��,�"�$?��µýÔ+��,��;��$?��:��?@0�%�L6� � ;�Ë�	�	�# � +$�  32 P 86Í � 	�?�+N�
�$?��Ä�
¥3É(Ì � 	�?@+��:< 2 %�� 8 LD�ÖýÜ�"L.;���?@�·��?@0�%�L6� �HÍ � 	�?�+N�
�$?��Ä�
¥3É(Ì � 	�?@+�� � ��=D�'[_+��,��;���?@�·��?@0�%�L6� �HÍ � 	�?�+N�
�$?��Ä�
¥3É ªJ� �uÌD<6�:�@=.� � ;@��?@�·�$?�0�%.L6�ã[ � ;@Ë�	�	�# � +7�  32 P 8±Í � 	�?@+��
�$?��Ä�
¥3É ªJ� �uÌ � �@=.� � ;��$?��
��?@0�%�L6� [ � ;@Ë�	�	�# � +7�  32 P 8HÍ � 	�?@+��
�$?��Ä�
¥3É ªJ� �uÌ � 	�?@+��·<±)��&����?@�µý³+N�&�$;��$?��·�$?�0@%�L6�ã[ � ;�Ë�	�	�# � +$�  32 P 86Í � 	�?�+N�
�$?��Ä�
¥3É ªJ� �uÌ � 	�?@+��·< 2 %�� 8 LD�ÍýÜ��L.;��$?��:��?@0�%�L6� [ �JÍ � 	�?�+N�
�$?��Ä�
¥3É ªJ� �uÌ � 	�?@+�� � ��=D�w[W+N�,��;��$?��
��?@0�%�L6� [ �JÍ � 	�?�+N�
�$?�� ¤ £a¥ ����� ¥ ¦ ÌD<6�:�@=.� � ;�Ë�	�	�# � +��  32 P 8±Í � 	�?@+��
�$?�� ¤ £a¥ ����� ¥ ¦ Ì � �@=.� � ;@Ë�	�	�# � +7�  32 P 8HÍ � 	�?@+��
�$?�� ¤ £a¥ ����� ¥ ¦ Ì � 	�?@+�� � ��=D�w[W+N�,��;�Ë�	�	�# � +7�  32 P 8HÍ � 	�?�+N�
�$?�� ¤ £a¥ ����� ¥ ¦ Ì � 	�?@+��·<±)��&����?@�µý³+N�&�$;�Ë�	�	�# � +$�  32 P 86Í � 	�?�+N�
�$?�� ¤ £a¥ ����� ¥ ¦ Ì � 	�?@+��·< 2 %�� 8 LD�ÍýÜ��L Í � 	�?�+N�
%�?@K�E »��}¤O��� £@¥ ÿ��n� ¼ ¦�f )�% � �,��	�?�(Ï%.I�=.K@#��5� � L ��� ;�)�% � �,��	�?@)�GD�$� 8 EF���,
�� � L �J� ;�)�% � �&�$	�?�S&? � #�K@0�% 5 %�=.0@��?@�D)�%��#� � L ��� ;
)�% � �&�$	�?�S&? � #�K@0�%  �"=D��#$�$?���)�%��#� � L � è�;�)�% � �,�$	�?��:=D+�%.S�?�+N%�?@+��$�&�$/�%�)�%���+7� � L � � k
<6)��,�"�$?�� ¦i�}¤O��� £@¥FÌD<6�:�@=.�>+N%���;��$?��:+��,=.���&;��$?��
%�?�0�� � L.I&I�I�I&I�I&I�I�;D�$?�� � =D�D+��ã)�% � �&�$	�?%(R%�I&=.K�#$� Í � 	�?@+��
<6)��,�"�$?�� ¦i�}¤O��� £@¥FÌ � �@=.�>+N%���;��$?��:+N�,=.�"�,;��$?��·%�?@0#� � L.I�I&I�I&I�I�I&I�;D�$?�� � =.��+7� )�% � �&�$	�?%(R%�I�=DK�#$� Í � 	�?�+N�
<6)��,�"�$?�� ¦i�}¤O��� £@¥FÌ � 	�?@+�� � ��=D�w[W+N%���;���?@�·+��,=.���&;���?@�·%�?�0#� � L.I&I�I&I�I�I&I�I�;���?@� � =.��+$� )�% � �,��	�?�(Ï%.I�=.K@#�� Í � 	�?@+��
<6)��,�"�$?�� ¦i�}¤O��� £@¥FÌ � 	�?@+��·<±)��&����?@�µý³+N%���;��$?��
+��,=.���&;��$?��:%�?�0#� � L.I&I�I&I�I�I&I�I�;���?@� � =D�D+��ã)�% � �,��	�?�(Ï%�I&=.K@#�� Í � 	�?@+��
<6)��,�"�$?�� ¦i�}¤O��� £@¥FÌ � 	�?@+��·< 2 %�� 8 LD�Öý³��%���;���?@�·+N�&=D�"�,;���?@�·%�?@0#� � LDI�I�I&I�I&I�I�I�;}�$?�� � =.��+7� )�% � �,�$	�?%(R%�I�=DK�#$� Í � 	�?�+N�
<6)��,�"�$?�� �n��«,� Ì�K@��?@�:#$%�? Í � 	�?@+��
<6)��,�"�$?�� ��� ¼ ©3� ÌDK@��?@�·#�%.? Í � 	�?�+N�
<6)��,�"�$?�� �B� É]Ì.K��$?��
��?@0�%�LD;�K��$?��·#$%�?À� � L.I&I�I&I�I�I&I�I Í � 	�?�+N�
<6)��,�"�$?�� �n��«,� l Ç3¦i���n«,  ÌDK��$?��·^_�$0��,��;�<±�:��=D�>þ@#$#w� ÓOÓ ;�Ë�	�	�#��,�"K@? � =.�,%Õ� üi' 5 ) 8±Í � 	�?�+N�
<6)��,�"�$?�� ��� ¼ ©3� l Ç3¦i���n«,  Ì�K@��?@�:^_�$0��,��;�<6�
��=D�>þ@#$#��ãÓOÓ ;�Ë�	�	�#��,�"K@? � =D�&%Õ� üi' 5 ) 8±Í � 	�?�+N�
<6)��,�"�$?�� � £i* �}� Ì Í � 	�?�+N�
<6)��,�"�$?�� Ç3�a�X�}� Ì Í � 	�?�+N�
<6)��,�"�$?�� ¦i�����n� ú ©3�n����»@�X��¤O� Ì Í � 	�?�+N�
<6)��,�"�$?�� ¦i�n���X�n�n«&  ú ©3�n����»@�X��¤O� Ì Í � 	�?�+N�
<6)��,�"�$?��Íý � ¥ ¦i�}��� ÌDK��$?��·�$?�0@%�L.; � 	�?�+N�·<6)��,�"�$?��ÍýÜ+ Í
<6)��,�"�$?��Íý � ¥ ¦i�}��� ÌDK��$?��·�$?�0@%�L.; � 	�?�+N�·<6�
��=.�'[W+N;�K@��?@�:#$%�? Í
<6)��,�"�$?��Íý � ¥ ¦i�}��� ÌDK��$?��·�$?�0@%�L.;�<±�:��=D� � Í
<6)��,�"�$?��Íý � ¥ ¦i�}��� ÌDK��$?��·�$?�0@%�L.; � ��=D� � Í
<6)��,�"�$?��Íý ���X�X� ¥3ÉFÌ � �@=.� � � Í
<6)��,�"�$?��Íý ���X�X� ¥3ÉFÌD<6�:�@=.� � � Í
<6)��,�"�$?��Íý ���X�X� ¥3ÉFÌ � 	�?@+��3<6)��&����?@�Íý³+N�&� Í
<6)��,�"�$?��Íý �X���}�a� ¥3É(Ì � ��=D� � � Í
<6)��,�"�$?��Íý �X���}�a� ¥3É(Ì.<±�:��=D� � � Í
<6)��,�"�$?��Íý �X���}�a� ¥3É(Ì � 	�?�+N�·<6)��,�"�$?��Íý³+ Í
<6)��,�"�$?��Íý ���}� £�� � ÌDK��$?��·�$?�0@%�L.;�K��$?��·#$%�? Í
<6)��,�"�$?��Íý ���}�X�n��¤O� ÌDK��$?��·�$?�0@%�L.;�K@��?@�:#$%�?�; � 	�?�+N�·<6)��&����?@�µýÜ+ Í
<6)��,�"�$?��Íý ���}�X�n��¤O� ÌDK��$?��·�$?�0@%�L.;�K@��?@�:#$%�?�; � 	�?�+N�·<6�
��=D�'[W+�;�K@��?@�:+N#�%.? Í
<6)��,�"�$?��Íý ���}�X�n��¤O� Ì � 	�?�+N�·< 2 %�� 8 L.��ý³��L.; � 	�?�+N�·<6)��,�"�$?��µýÔ+��,� Í
+N��	��"� � £ »�© £ ��� Ì.Ë�	�	�#O[W	�GX� � ;��$?��:Ë�=.+N%Õ� �c�6Í � 	�?�+N�



é ��Âyòcð Ái�B¿�í�îDÅ�ÅÄ£ÏÃ{¥NÃ�òxÃÄÁ 3iÃ � �Z�

K�+N��	���� � £$� »@© £ ��� Ì�Ë�	�	�#%[W	�G6� � ;���?@�·Ë�=.+N%�� �c�HÍ � 	�?@+��
�$?�� � £ ® ¥ � Ì.Ë�	�	�#Z[W	�G�� � ;��$?��·Ë�=D+�%�� �c�6Í � 	�?�+N�
K��$?�� � £i� ® ¥ � Ì�Ë�	�	�#Z[W	�G6� � ;��$?��:Ë�=.+N%Õ� �c�HÍ � 	�?�+N�
#$	�?�� � £ � £a¥3¼VÌ�Ë�	�	�#%[W	�G6� � ;���?@�·Ë�=.+N%�� �c�HÍ � 	�?@+��
K�#$	�?�� � £i� � £@¥3¼VÌ.Ë�	�	�#Z[_	�G�� � ;@��?@�·Ë�=.+N%�� �c�HÍ � 	�?@+��
� 	�=.� � £ ÿ�� £ ��� Ì.Ë�	�	�#Z[W	�G�� �HÍ � 	�?@+��
0�	�K@Ë�#�% � £ ° £ Ç3�a�n� ÌDË�	�	�#O[W	�G�� �HÍ � 	�?�+N�
<6)��,�"�$?��Íý ¦i�}��oHÇ3� Ì.+N��	����3?�;��$?��:Ë�=.+N%Õ� �c�HÍ
<6)��,�"�$?��Íý ¦i�}��oHÇ3� Ì.K@+��@	��"�3?@;���?@�:Ë�=D+�%�� �O�HÍ
<6)��,�"�$?��Íý ¦i�}��oHÇ3� Ì.�$?��:?�;��$?��·Ë�=D+�%�� �c�6Í
<6)��,�"�$?��Íý ¦i�}��oHÇ3� Ì.K@��?@�·?�;���?@�:Ë�=.+N%Õ� �c�HÍ
<6)��,�"�$?��Íý ¦i�}��oHÇ3� Ì.#$	�?��`?�;��$?��:Ë�=.+N%Õ� �c�HÍ
<6)��,�"�$?��Íý ¦i�}��oHÇ3� Ì.K@#�	�?@�`?@;���?@�·Ë�=.+N%�� �c�HÍ
<6)��,�"�$?��Íý ¦i�}��oHÇ3� Ì � 	�=.�3?@; � ��=.�1I5� Ó ��Ó ;��$?��·���"% � � � Í
<6)��,�"�$?��Íý ¦i�}��oHÇ3� Ì.0@	�K�Ë�#$%u?@; � ��=.�>I"� Ó ��Ó ;��$?��
���"% � � � Í
/�	��$0F+�%.� 8 L.��=D?�0`Ì.K��$?��
��?@0�%�LD;�<6�:�@=.� � Í ·�SA<�W�SA>f���/�;¹
<6)��,�"�$?��ÍýÜ£ �a�}����� £ ����þ Ì � 	�?�+N�·<6)��&����?@�µý³+N�&� Í
<6)��,�"�$?��ÍýÜ£ �a�}����� £ ����þ ÌD<6�:�@=.� � Í
<6)��,�"�$?��ÍýÜ£ �a�}����� £ ����þ Ì � ��=D� � Í
<6�
��=.� ��� Ì.K��$?��·� Í � 	�?�+N�
<6�
��=.�>£ �X�}����� £ ����� Ì.�$?��·� Í � 	�?�+N�
<6�
��=.� 2 %�I ��� Ì�K@��?@�·� Í
<6�
��=.� 2 %�IX£ �a�}����� £ ���°� Ì.��?@�·� Í
<6�
��=.� ¤ £a¥ ¦i�����}« Ì.K��$?��
� Í � 	�?@+��
<6�
��=.�'ý ����« Ì�K@��?@�:� Í
� 	�?@+��:<6�:�@=.�'[ Ç ¥ �n¤ £@É � Ì Í � 	�?�+N�
� 	�?@+�� � ��=D�'[_=.+ � �$�}Ì Í � 	�?�+N�¸·�S�<�W�S�>1�����;¹
� 	�?@+�� � ��=D�'[ �n����� ¥b¬uÌ Í � 	�?�+N�
<6�1)��,�"�$?�� Ç3��« ¹CÌ Í � 	�?@+��
<6�1)��,�"�$?�� � £ ¤O��� ¹ ´:�n� Ì Í � 	�?�+N�
Ë�	�	�#�£ �X������� £ ��q Ì Í � 	�?�+N�
£ �a�}����� £ �Ï¤ £a¥ ¦i�1¤O©3����� Ì Í � 	�?�+N�
<6)��,�"�$?��Íý ¦i�}� �T¥ �n¤ £aÉ � Ì � 	�?�+N�·<6�
��=.�'[_K@?�� � 	�0�%.;�K��$?��
#�%�? Í
<6)��,�"�$?��Íý ¦i�}� �T¥ �n¤ £aÉ � ¢J£@É �}¦ Ì � 	�?�+N�·K@+��@	��"��[WK�?@� � 	�0�%
gD=.+�g.K@+��@	��"�,+�;�K@��?@�:#$%�? Í

ß <6)��,�"�$?��Íý ¦i�}���@����� ¥b¬6Ì � 	�?�+N� � ��=.� [W+N�&�$;��$?��·#$%�?#� [ �1Í
ß �$?�� ¤ £ ���a����� Ì � 	�?�+N�·<6)��&����?@�µý³+ Í � 	�?@+��
ß �$?�� � £ ¤O���n�}¨ * ����� ¢
£ ���a����� Ì � 	�?�+N�·<6)��&����?@�µýÜ+ Í � 	�?@+��
ß /�	��$0 ¤ £ ��� £ ¦i� Ì Í
ß � 	�?@+�� � ��=D�'[_0�=.�,=uÌ Í � 	�?�+N�¸·�S�<�W�S�>1�����;¹
ß Ë�	�	�# ¦v��������¦ ú �n��© Ì � 	�?�+N�·<6)��,�"�$?��ÍýÜ+ Í � 	�?@+��
ß Ë�	�	�# � ¥3É ¦ ú �n��© Ì � 	�?�+N�·<6)��&����?@�Íý³+ Í � 	�?�+N�
ß /�	��$0 ¦i�}����� ¥3¼ ��© Ì�K@��?@�·?�%.^ 5 %�? Í



é ��Âyòcð Ái�B¿�í�îDÅ�ÅÄ£ÏÃ{¥NÃ�òxÃÄÁ 3iÃ � ���

* ö�ùWöN
�4 D 86= 	 
�4�K ÷7�J=(÷!ø3û

<6)��,�"�$?��`¥ Ç3�B�a�}� ÌD#$	�?���?�;��$?��·Ë�=D+�%�� �c�6Í
<6)��,�"�$?��`¥ Ç3�B�a�}� ÌDK@#�	�?@�`?�;���?@�:Ë�=.+N%Õ� �c�HÍ
<6)��,�"�$?��`¥ Ç3�B�a�}� ÌD�$?��·?@;��$?��:Ë�=D+�%�� �c�HÍ
<6)��,�"�$?��`¥ Ç3�B�a�}� ÌDK@��?@�·?�;@��?@�·Ë�=.+N%�� �c�HÍ
<6)��,�"�$?��`¥ Ç3�B�a�}� ÌD0@	�K�Ë�#$%!?@; � �@=.�>I5� Ó ��Ó ;��$?��·���"% � � � Í
<6)��,�"�$?�� «&� £ ��������� ¥b¬!Ì � 	�?�+N� � �@=.�'[ � �@=.�"+N;��$?��
#�%�?#� [ �1Í
<6)��,�"�$?�� «&� £ � � ��« ¹CÌ � 	�?@+�� � ��=D�'[WK��,I)��;���?@�·#�%.?#� [ �JÍ
<6)��,�"�$?�� «&� £ ��� £ ¤O��� ¹ ´
�n� Ì � 	�?�+N� � �@=.� [W#�	 � =.#1�Z�3�$�&;@��?@�·#�%.?À�ã[ �JÍ
�$?�� ¤ £ ���a����� Ì � 	�?�+N�·<6)��&����?@�µý³+ � ; � 	�?�+N�·<6)��,�"�$?��µýÔ+ �HÍ
�$?�� � £ ¤O���n�}¨ * ����� ¢
£ ���a����� Ì � 	�?�+N�·<6)��&����?@�µýÜ+ � ; � 	�?�+N�·<6)��,�"�$?��µýÔ+ �HÍ

_Ý÷ 	 ùWö�÷7?@¨ª8�-64bö�
7ú�-Mû

Ë�	�	�#�£ �X������� £ ��þ�þ Ì � 	�?@+��·<±)��&����?@�µý³+ � ; � 	�?�+N�·<6)��,�"�$?��ÍýÜ+ �HÍ
Ë�	�	�#�£ �X������� £ ��þ�þ Ì � 	�?@+��·<±)��&����?@�µý³+ � ; � 	�?�+N� � �@=.�'[_+ �HÍ
Ë�	�	�#�£ �X������� £ ��þ�þ Ì � 	�?@+�� � ��=D�w[W+ � ; � 	�?�+N�3<6)��,�"�$?��Öý³+ �HÍ
Ë�	�	�#�£ �X������� £ ��q/þ Ì � 	�?�+N�·<6)��&����?@�µý³+ � ; � 	�?�+N�·<6)��,�"�$?��µýÔ+ �HÍ
Ë�	�	�#�£ �X������� £ ��q/þ Ì � 	�?�+N�·<6)��&����?@�µý³+ � ; � 	�?�+N� � �@=.�'[_+ �HÍ
Ë�	�	�#�£ �X������� £ ��q/þ Ì � 	�?�+N� � ��=.� [W+ � ; � 	�?�+N�·<6)��,�"�$?��Íý³+ �HÍ
Ë�	�	�#�£ �X������� £ ��E Ì � 	�?@+��:<6)��,�"�$?��µý³+ � ; � 	�?�+N� � ��=.� [W+ �HÍ
Ë�	�	�#�£ �X������� £ ��E Ì � 	�?@+�� � ��=D� [W+ � ; � 	�?�+N�·<6)��&����?@�Íý³+ �HÍ
Ë�	�	�#�£ �X������� £ ��E�þ Ì � 	�?@+��·<±)��&����?@�µý³+ � ; � 	�?�+N� � �@=.�'[_+ �HÍ
Ë�	�	�#�£ �X������� £ ��E�þ Ì � 	�?@+�� � ��=D�w[W+ � ; � 	�?�+N�3<6)��,�"�$?��Öý³+ �HÍ
Ë�	�	�#�£ �X������� £ ��F Ì � 	�?@+��:<6)��,�"�$?��µý³+ � ; � 	�?�+N� � ��=.� [W+ �HÍ
Ë�	�	�#�£ �X������� £ ��F Ì � 	�?@+�� � ��=D� [W+ � ; � 	�?�+N�·<6)��&����?@�Íý³+ �HÍ
Ë�	�	�#�£ �X������� £ ��F�þ Ì � 	�?@+��·<±)��&����?@�µý³+ � ; � 	�?�+N� � �@=.�'[_+ �HÍ
Ë�	�	�#�£ �X������� £ ��F�þ Ì � 	�?@+�� � ��=D�w[W+ � ; � 	�?�+N�3<6)��,�"�$?��Öý³+ �HÍ
� 	�?@+��:<6)��,�"�$?��V£ �X������� £ ��� Ì � 	�?@+��:<6)��,�"�$?��µýÔ+ � ; � 	�?�+N�·<6)��&����?@�µýÜ+ �HÍ
� 	�?@+��:<6)��,�"�$?��V£ �X������� £ ��� Ì � 	�?@+��:<6)��,�"�$?��µýÔ+ � ; � 	�?�+N� � ��=.�'[_+ �6Í
� 	�?@+��:<6)��,�"�$?��V£ �X������� £ ��� Ì � 	�?@+�� � ��=D�'[_+ � ; � 	�?@+��·<±)��&����?@�µý³+ �6Í
� 	�?@+��:<6)��,�"�$?��V£ �X������� £ ��� Ì � 	�?@+��:<6)��,�"�$?��µýÔ+�; � ��=D� � Í
� 	�?@+��:<6)��,�"�$?��V£ �X������� £ ��� Ì � �@=.� � ; � 	�?@+��·<±)��&����?@�µýÜ+ Í
<�(R=.�,=.)��,�"%.=.E ýÜ£ �X�}����� £ ��E�E Ì�<�(R=.�,=.)��&��%�=.E ý³+�; � 	�?@+��·<±)��&����?@�µý³+N�&� Í

ß <�(R=.�,=.)��,�"%.=.E ýÜ£ �X�}����� £ ��F�F Ì�<�(R=.�,=.)��&��%�=.E ý³+�;@<6)��,�"�$?��µýÜ+��,� Í

  ÷uö�ù+
 	 ÷7?@  ÷!û�4Ïø�
�:]ö�
7ú�-

 �@%_<6)��,�"�$?�� � #�=D+�+Ï���"	�/��$0�%.+>=.?]=DË�+��,�"= � �,��	�?(	�I3PR?�� � 	�0�%!�,%�L.�3=D?�0]�,��% � #$=.+N+�� � �Ù?@K�#$#�[��&%���EF��?@=.�,%�0 � ��=.�1=D�"�"=D
i*
<±)��&����?@�`K@+�%�+b��EF��#$� � �$�:+N��=.����?@�D;@^_��� � �FEF=.G�%�+-�$�·/�%.�"
!%�I�þ � �$%�?��:=.?�0F%.=.+N
!�,	CK�+N%@*
S&?M=D#�#X	�I·�,��%W<6)��&����?@��EF%��,��	�0@+b�,��=D�:�,=.G�%

const char *
��=D�"=DEF%��&%.�"+N;��,��%

const char *
��+R��?@�&%.�"����%��&%.0F=.+R= � #$=.+N+N� � �1[Û+��,
�#$%

� [Û�&%.�"EF�$?�=.�,%�0('J)��:S&S3+��,�"�$?��3*�S&�a�$+-#$%���=.#�I&	��
�,��%
const char *

��=.��=.EF%��,%��J�&	`Ë�% � *�S�IX�&�@%
const char *

�$+>?�	�� � [Û�&%.�"EF�$?�=.�,%�0@;



é ��Âyòcð Ái�B¿�í�îDÅ�ÅÄ£ÏÃ{¥NÃ�òxÃÄÁ 3iÃ � �Z�

�,��%u�"%�+NK�#$�,+J=D�"%uK�?�0@%�þa?�%�01*�ü�K�? � �&�$	�?�+>�,��=D� � 	���
 � #�=D+�+N� � ��+N�&����?@�D+>�$?��,	V=!<6)��,�"�$?��_^_��#$#�?�	�� � 	���
±�,��%6�,%���EF��?@=.�,��?@� � � �@=.��= � �,%���*
 �@%_<6�:�@=.�>=.���"=D
u	�I3�,��%!<6)��,�"�$?���Ì,=D+-�"%.�&K@�"?�%.0CË�
_K@?�� � 	�0�%aÌ Í�Í �$+b��%�?�%���=.#$#�
W?@	��·�,%��"EF�$?�=D�&%�0(Ë�
_=W?�K@#�#�*
'Ò<6)��,�"�$?����&�@=.�-�@=.+!?�	��-Ë�%.%�?Ù=.+N+N����?�%�0Ð�&	B=.?@
��,���$?��B��++V9"9>.>y;J��* %@* ;1Ë�	��&�A�,��%F#$%�?@�D�,�Ù=.?@0Ù0�=D�&=M��	���?@�&%.�H��+ � *!'Ü<±)��&����?@�M�,��=D�
��%�I�%.�"%�? � %�+_�,��%M%.EF���&
B+N�&����?@�ÜÌ/�)��;R=�+��$?���#$%BÓ � � Ó � �@=.� Í ��+Ö��ÝªR�� YÏ*6�3	��&�æ?�K@#�#Ï=.?�0ä%�EF���&
�<6)��,�"�$?���+V=.��%M#$%��D=D#-��=D�"=.EF%.�&%���+_�&	
�,��%FEF%.�&�@	�0�+O*!'
+N+��$��?��$?��

(const char *) 0
�,	�<6)��,�"�$?����D�$/�%�+!=M?@K�#$#
<6)��&����?@�X*_üO	�� � 	�?�/�%.?��$%�? � %�;1<6)��,�"�$?��3ýÛý ?�K@#�#>�$+!=]?�K@#�#

<±)��&����?@�X*
QT	��,%V�,��=.�
��I

�	�KMþa?�0��&�@=.�J
�	�KM=D�"%WEF�$L.�$?��(K�+N=.��%`	�I
<6�1)��,�"�$?���;@<6)��&����?@�D;X=.?@0M<��3
.�&%�'J�"��=.
�;a�&�@��+ � =DK�+N%�+T#�	��,+R	�I·K�?@?�% � %�+�+N=.��

� 	���
��$?��!=.?@0VEF�������a�$?�0�� � =D�&%H�,��=D���,��%T�,�"K�%H?@=.�,K���%H	�I��&�@%H0�=.�,=6
�	�K`=.�"%H0@%�=.#$�$?��!^!�$�,�V��+JK�? � %����&=D��?1*�S�I��,��%T0@=.�,=6��+ � [Û�,%���EF��?@=.�,%�0
��[ÛË����
0�=D�&=D;�K�+N%_<6�1)��&����?@�N.3�$I3�$�·��+bK�?��,%���EF��?@=.�,%�0ÝÌ,��* %@* � 	�?��,=.�$?�+ � + Í ��[ÛË��$�·0@=.�,=.;�K@+�%W<��3
.�&%�'J�"��=.
�.a�$I3���·�$+b�,%�LD�&;�K@+�%_<6)��,�"�$?��3*
5 �$+��,+>	�I�+N�&����?@�D+>=D�"%u��=.?@0�#$%�0CË�
±�,��%6<6)��&����?@� 5 ��+N� � #$=.+N+O*�Ø�	�K � =.?C+N��#��$�3=!+��,�"�$?��_�$?��,	V=u#$�$+��3	�Ia+��,�"�$?���+1K�+N��?@�V<6)��,�"�$?�� 5 ��+N�Äý�ý +���#��$�ÄÌ Í ;
=D?�0uÎ,	��$?C=!#$�$+��X	�Ia+��,�"�$?���+>��?@�&	`=u+N��?@�D#$%_+��,�"�$?��W^_�$�&�C=.?C	����,��	�?@=.#}+N%���=.��=.�,	��:K@+��$?��V<±)��&����?@� 5 �$+���ýÛý Î�	���?1Ì Í *�Ø�	�K � =D?�	�Ë��,=.�$?�=!#$��+N�3	�I
+N�,�"�$?���+bI���	�E�=V+N�,�"�$?��V#$��+N�:�,��=D� � 	�?@�&=D��?F=V��=.�"�,� � K�#$=.�>+NK�Ë�+N�,�"�$?��V	��>�,��=D�3EF=.� � �F=W��=D�"�,� � K�#$=.�>�"%.�D%�LWK@+��$?���<6)��,�"�$?�� 5 �$+N�ÄýÛý �D��%��
Ì Í *
o £ ���C« £ � ¢ �X� £a¼ �������B�}��¦
(RK�%M�&	A�TâCâuÓ +!�,
���%F+N
�+N�&%.E =.?�0æ�,��%FI�= � �R�&�@=.�Ï<6)��,�"�$?�����+!�$EF��#�� � �$�,#�
�+��@=.�"%.0�;><6)��,�"�$?���+!EF=.
MË�%F�,�"%.=.�,%�0Ù#$��G�%M�$?��,+u	��u	��&�@%��
+N�$EF��#�%WË�=D+�%_�,
���%�+O*}üO	��1%�LD=.EF��#$%@ý

QString boolToString( bool b )
{

QString result;
if ( b )

result = "True";
else

result = "False";
return result;

}
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QString func( const QString& input )
{

QString output = input;
// process output
return output;

}
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ß QString::SectionDefault
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ß QString::SectionIncludeLeadingSep
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string = "Test";
string.append( "ing" ); // string == "Testing"
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QString firstName( "Joe" );
QString lastName( "Bloggs" );
QString fullName;
fullName = QString( "First name is ’%1’, last name is ’%2’" )

.arg( firstName )

.arg( lastName );

// fullName == First name is ’Joe’, last name is ’Bloggs’
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QString str;
str = QString( "Decimal 63 is %1 in hexadecimal" )

.arg( 63, 0, 16 );
// str == "Decimal 63 is 3f in hexadecimal"
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double d = 12.34;
QString ds = QString( "’E’ format, precision 3, gives %1" )

.arg( d, 0, ’E’, 3 );
// ds == "1.234E+001"
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const QString string( "abcdefgh" );
QChar ch = string.at( 4 );
// ch == ’e’
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int a = QString::compare( "def", "abc" ); // a > 0
int b = QString::compare( "abc", "def" ); // b < 0
int c = QString::compare(" abc", "abc" ); // c == 0
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QString string( "Trolltech and Qt" );
int i = string.contains( ’t’, FALSE ); // i == 3
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QString str( "bananas" );
int i = str.contains( "ana" ); // i == 2
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QString str = "banana and panama";
QRegExp rxp = QRegExp( "a[nm]a", TRUE, FALSE );
int i = str.contains( rxp ); // i == 4
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QString str;
str.fill( ’g’, 5 ); // string == "gggggg"
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QString string( "bananas" );
int i = string.find( QRegExp("an"), 0 ); // i == 1
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QString string( "bananas" );
int i = string.findRev( ’a’ ); // i == 5
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QString string("bananas");
int i = string.findRev( "ana" ); // i == 3
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QString string( "bananas" );
int i = string.findRev( QRegExp("an") ); // i == 3
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QString str = QString::fromLatin1( "123456789", 5 );
// str == "12345"
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QString str = QString::fromLocal8Bit( "123456789", 5 );
// str == "12345"
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QString str = QString::fromUtf8( "123456789", 5 );
// str == "12345"
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QString string( "I like fish" );
str = string.insert( 2, "don’t " );
// str == "I don’t like fish"
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QString a( "" );
a.isEmpty(); // TRUE
a.isNull(); // FALSE

QString b;
b.isEmpty(); // TRUE
b.isNull(); // TRUE
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QString a; // a.unicode() == 0, a.length() == 0
a.isNull(); // TRUE, because a.unicode() == 0
a.isEmpty(); // TRUE
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QString s = "Pineapple";
QString t = s.left( 4 ); // t == "Pine"
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QString s( "apple" );
QString t = s.leftJustify( 8, ’.’ ); // t == "apple..."
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QString string( "TROlltECH" );
str = string.lower(); // str == "trolltech"
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QString s( "Five pineapples" );
QString t = s.mid( 5, 4 ); // t == "pine"
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long a = 63;
QString str = QString::number( a, 16 ); // str == "3f"
QString str = QString::number( a, 16 ).upper(); // str == "3F"
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double d = 12.34;
QString ds = QString( "’E’ format, precision 3, gives %1" )

.arg( d, 0, ’E’, 3 );
// ds == "1.234E+001"
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QString name = getName();
if ( !name )

name = "Rodney";

QT	��,%_�&�@=.�3�$I3
�	�K]+N=.


QString name = getName();
if ( name )

doSomethingWith(name);

S&�
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QString name = getName();
if ( !name.isNull() )

doSomethingWith(name);
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�	�?�0F�,��%_#$%�?����&�M	�I3�&�@%!+N�,�"�$?��`�,��%.?F�&�@%!+N�,�"�$?��`�$+b%.L.��=D?�0�%.0C^_�$�&�M<6�:�@=.�xý�ý ?�K@#�#$+�;X+N	��,��=D�·�,��%_<6�:�@=.� 2 %�IX�"%�I&%��"%.? � %.+-=
/.=.#$��0ÐÌ,?@K�#$# Í � ��=.��= � �&%��1�$?F�&�@%_+��,�"�$?��3*
 �@%�<±�:��=D� 2 %.I:�$?��,%��"?@=.# � #$=.+N+ � =.?AË�%`K@+�%.0BEFK � ��#$��G�%�= � 	�?�+N�&=D?��><6�
��=.�$;·Ë�K@�>��IJ
�	�K�=.+N+��$��?Ù�&	M���,;·
�	�K � �@=.?@�D%C�&�@%�	��������$?�=.#
+N�,�"�$?��æÌ,^_�@� � �B^_�$#�#
0�%��,= � �����,+�%.#�I>Ë�% � =.K@+�%C	�I1<6)��,�"�$?���Ó + � 	���
�[Û	�?@[Û^_�"�$�&%(+N%�EF=.?@�&� � + Í *TØ�	�K�^_��#$#:��%�� � 	�EF����#$=.�,�$	�?A%��"��	��"+H�$I>
�	�K
�,�"
_�,	�K@+�%_�,��%!�"%�+NK�#$�·=D+b=.?@
��,���$?��`Ë�K@�3=V<6�
��=.��*
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«÷ÌÄ¹�êQ¯1¸_Vb� «÷Ì�¹�êT¯1¸_V'¶{¶)×�êT´O×µ´O¸Íé�·�®�¾�¸Í­^¹6«÷Ì�¹xêQ¯1¸_Vb� ­ªÛ

S&?�+N%��"�,+ÄWT=.�:�&�@%uË�%����$?�?��$?��C	�IX�&�@%_+��,�"�$?��V=D?�0F��%��&K@�"?@+-=W�"%�I&%��"%.? � %!�,	`�,��%!+��,�"�$?��3*
8 Þ}K��$/�=.#$%�?@�:�,	��$?�+N%��"��Ì � ;�W Í *

QString string = "42";
string.prepend( "The answer is " );
// string == "The answer is 42"

)�%�%_=.#$+�	(�$?�+N%��"��Ì Í ¦,�
* � 2Z�Z§.*

«÷ÌÄ¹�êQ¯1¸_Vb� «÷Ì�¹�êT¯1¸_V'¶{¶)×�êT´O×µ´O¸Íé�·�®�³+²�êH®�³ÜÛ

 �@��+b��+Ï=.?F	�/�%���#�	�=D0�%�0(EF%�EFË�%.�JI&K�? � �,��	�?@;�����	�/���0@%�0(I�	�� � 	�?@/�%�?@��%�? � %@*�S��·Ë�%��@=./�%.+>%�+�+N%�?@�&�$=.#$#�
`#��$GD%_�,��%!=.Ë�	�/�%_I&K�? � �&�$	�?J*
S&?�+N%��"�,+Aâ���=.�·�,��%!Ë�%�����?@?��$?��`	�I3�,��%!+N�&����?@�`=.?@0F�"%��,K���?�+-=W��%�I�%.�"%�? � %±�,	C�&�@%u+N�&����?@�X*
8 Þ}K��$/�=.#$%�?@�:�,	��$?�+N%��"��Ì � ;%â�� Í *
)�%�%_=.#$+�	(�$?�+N%��"��Ì Í ¦,�
* � 2Z�Z§.*

«÷ÌÄ¹�êQ¯1¸_Vb� «÷Ì�¹�êT¯1¸_V'¶{¶)×�êT´O×µ´O¸Íé�·�«÷±A³µ²�êÀ®�³©Û

 �@��+b��+Ï=.?F	�/�%���#�	�=D0�%�0(EF%�EFË�%.�JI&K�? � �,��	�?@;�����	�/���0@%�0(I�	�� � 	�?@/�%�?@��%�? � %@*�S��·Ë�%��@=./�%.+>%�+�+N%�?@�&�$=.#$#�
`#��$GD%_�,��%!=.Ë�	�/�%_I&K�? � �&�$	�?J*
S&?�+N%��"�,+Aâ���=.�·�,��%!Ë�%�����?@?��$?��`	�I3�,��%!+N�&����?@�`=.?@0F�"%��,K���?�+-=W��%�I�%.�"%�? � %±�,	C�&�@%u+N�&����?@�X*
8 Þ}K��$/�=.#$%�?@�:�,	��$?�+N%��"��Ì � ;%â�� Í *
)�%�%_=.#$+�	(�$?�+N%��"��Ì Í ¦,�
* � 2Z�Z§.*

«÷±A³µ²�ê¾� «÷Ì�¹�êT¯1¸_V'¶&¶�êT´¤ó�·wìÍ¯1¸º¹6¯%Û
2 %��&K@�"?@+b�,��%_<6�:�@=.�-=D�:�$?�0@%�LÍU�Ë�
W��%�I�%.�"%�? � %�;�%.L.��=D?�0��$?����&�@%_+��,�"�$?��C^_���,�F<6�:�@=.�cýÛý ?�K@#�#X�$I·?�% � %�+N+�=D�"
i*  ��%_��%�+�K@#��,�$?��C�"%�I&%��"%�? � %
� =.?äË�%M=D+�+N�$�D?@%�0ä�&	�;-	��u	��&�@%��"^_�$+�%�K�+N%�0æ��EFEF%�0@��=D�&%.#�
�;-Ë�K@�TË�% � 	�EF%�+_�$?�/�=D#��$0ä	�? � %MI�K@�"�@%��±EF	�0@��þ � =D�&�$	�?�+_=.��%MEF=D0�%M�,	A�,��%
+N�,�"�$?��3*

QString string("ABCDEF");
QChar ch = string.ref( 3 ); // ch == ’D’

)�%�%_=.#$+�	 � 	�?@+��,�"%.INÌ Í ¦,�
* � 2�èZ§.*

«÷ÌÄ¹�êQ¯1¸_Vb� «÷Ì�¹�êT¯1¸_V'¶{¶)êT´¤»¼¾�Î�´�·�ìÍ¯1¸º¹6¯1¸Íé�´O½ºÅ�ìÍ¯1¸º¹+Ëx´O¸©Û

2 %�EF	�/�%�+W>1��V � �@=.�"= � �,%��"+>+N�,=.�"�,�$?��V=D�·��	�+N���,��	�?6UäVZø��/Þ(I���	�E��,��%!+��,�"�$?���=.?�0F��%��,K��"?@+-=W�"%.I�%���%�? � %±�,	��,��%!+��,�"�$?��3*
S&I UäVZø��/Þ]�$+HË�%�
�	�?@0M�,��%V#$%�?����,�B	�I
�&�@%V+N�&����?@�D;·?@	��&�@��?@�(��=.����%�?�+O*JS�I'UäVZø��/Þ]��+T^_�$�&�@��?B�&�@%`+N�&����?@�D;3Ë�K@�"U1V%øN�/Þ]��#�K@+R>f��V]��+TË�%�
�	�?@0
�,��%_%�?@0F	�IX�&�@%!+N�,�"�$?���;��&�@%_+��,�"�$?��V�$+b�,�"K@? � =.�,%�0(=.�·��	�+N�$�&�$	�?6UäVZøN�/Þ:*

QString string( "Montreal" );
string.remove( 1, 4 ); // string == "Meal"
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)�%�%_=.#$+�	(�$?�+N%��"��Ì Í ¦,�
* � 2Z�Z§R=.?@0F�"%���#$= � %@Ì Í ¦,�J* ��� �Z§.*

«÷ÌÄ¹�êQ¯1¸_Vb� «÷Ì�¹�êT¯1¸_V'¶{¶)êT´O×�Ëx² ®%´�·�ìÍ¯1¸º¹6¯1¸Íé�´O½ºÅ¤ìÍ¯1¸º¹+Ëx´Z¸ÍÅ�®%¾�¸Í­^¹6«÷ÌÄ¹�êQ¯1¸_Vb� ­�Û

2 %���#$= � %.+W>f��V � ��=.��= � �&%���+-+N�&=D�"�,��?@�V=.�·��	�+��$�&�$	�?6UäVZø��/Þ�I&�"	�E��,��%_+N�&����?@�V^_���,�+W7;�=D?�0F��%��&K@�"?@+-=W�"%�I&%��"%.? � %u�&	C�,��%!+��,�"�$?��3*
S&ITUäVZø��/ÞV�$+>Ë�%�
�	�?@0`�,��%6#$%�?����,��	�Ia�&�@%6+N�&����?@�D;�?@	��&�@��?@�!�$+>0�%.#�%��,%�0�=.?�07Wb�$+1=.����%�?�0@%�0`=D�a�,��%±%�?�0C	�I��,��%6+N�,�"�$?��3*�S�ITUäVZøN�/Þ���+1/�=D#��$0�;
Ë�K@�AUäVZø��/ÞM��#$K�+]>1��V���+±Ë�%�
�	�?�0��,��%C%�?�0�	�I1�,��%C+��,�"�$?���;:�,��%C+��,�"�$?��M��+6�,�"K@? � =.�,%�0�=.�>��	�+N���,�$	�?÷UäVZø��/Þ�;:�,��%.?�W!�$+6=.����%�?�0@%�0�=.�>�,��%
%.?�0J*

QString string( "Say yes!" );
string = string.replace( 4, 3, "NO" );
// string == "Say NO!"

)�%�%_=.#$+�	(�$?�+N%��"��Ì Í ¦,�
* � 2Z�Z§R=.?@0F�"%�EF	�/�%aÌ Í ¦,�
* ��� ôZ§.*
8 L.=DEF��#$%�+cýa#$�$+��,/��$%�^_+ÛY�#$��+N�,/���%.^!+O* � ����;a?�%.�&^_	��"GiY�?�%.�&^_	��"G�����	��&	 � 	�# Y�?@?��,�
* � ���W=.?@0FÞ}EF=.�iY�Þ�EF=D�X* � ���
*

«÷ÌÄ¹�êQ¯1¸_Vb� «÷Ì�¹�êT¯1¸_V'¶{¶)êT´O×�Ëx² ®%´�·�ìÍ¯1¸º¹6¯1¸Íé�´O½ºÅ¤ìÍ¯1¸º¹+Ëx´Z¸ÍÅ�®%¾�¸Í­^¹6«÷±A³µ²�êÀïH­OÅÄìÍ¯1¸º¹6­^Ëx´Z¸ Û

 �@��+b��+Ï=.?F	�/�%���#�	�=D0�%�0(EF%�EFË�%.�JI&K�? � �,��	�?@;�����	�/���0@%�0(I�	�� � 	�?@/�%�?@��%�? � %@*�S��·Ë�%��@=./�%.+>%�+�+N%�?@�&�$=.#$#�
`#��$GD%_�,��%!=.Ë�	�/�%_I&K�? � �&�$	�?J*
2 %���#$= � %.+]>f��V � ��=.��= � �&%���+H+��,=.���&�$?��M=.�-��	�+N�$�&�$	�?#UäVZøN�/ÞBË�
�W\>1��V � ��=D�"= � �&%.�"+H	�I1<6�:�@=.�H0@=.�,=CI&�"	�E W7;:=D?�0A�"%.�&K@�"?�+±=F�"%�I&%��"%�? � %��&	
�,��%_+N�&����?@�X*
)�%�%_=.#$+�	(�$?�+N%��"��Ì Í ¦,�
* � 2Z�Z§R=.?@0F�"%�EF	�/�%aÌ Í ¦,�
* ��� ôZ§.*

«÷ÌÄ¹�êQ¯1¸_Vb� «÷Ì�¹�êT¯1¸_V'¶{¶)êT´O×�Ëx² ®%´�·�®%¾Ä¸Í­^¹�«÷Ò$´cVQÔ�½�×�� êN½�ÅA®%¾Ä¸Í­^¹�«÷Ì�¹�êT¯1¸_V+� ­^¹�ê+Û

 �@��+b��+Ï=.?F	�/�%���#�	�=D0�%�0(EF%�EFË�%.�JI&K�? � �,��	�?@;�����	�/���0@%�0(I�	�� � 	�?@/�%�?@��%�? � %@*�S��·Ë�%��@=./�%.+>%�+�+N%�?@�&�$=.#$#�
`#��$GD%_�,��%!=.Ë�	�/�%_I&K�? � �&�$	�?J*
2 %���#$= � %.+-%�/�%���
_	 �i� K@�"��%�? � %u	�IX�,��%_�"%���%�LD���)Þ��$?F�,��%!+��,�"�$?���^!�$�,�+W����x* 2 %.�&K@�"?�+>=`�"%�I&%��"%�? � %u�&	C�&�@%u+N�,�"�$?��3*

QString string = "banana";
string = string.replace( QRegExp("an"), "" ); // string == "ba"

)�%�%_=.#$+�	(þa?�0JÌ Í ¦,�
* � 2�ôZ§Ï=D?�0Fþa?�0 2 %�/@Ì Í ¦,�
* � 2Z�%§.*

«÷ÌÄ¹�êQ¯1¸_V©«÷ÌÄ¹�êQ¯1¸_V'¶{¶�êQ¯�VQ³�¹�·wìÍ¯1¸º¹+Ëx´Z¸ Û�®%¾�¸Í­^¹

2 %��&K@�"?@+-=W+��,�"�$?����&�@=.� � 	�?��,=.�$?�+b�,��%`>1��V`���������,EF	�+N� � �@=.�"= � �,%��"+>	�I3�,��%!+N�&����?@�X*
S&I�>f��V��$+b���"%�=D�&%.�J�,��=D?F�&�@%u#$%�?@�D�,�]	�IX�&�@%_+��,�"�$?��V�,��%.?F�&�@%u^_��	�#$%_+��,�"�$?�����+b�"%��,K���?�%�01*

QString string( "Pineapple" );
QString t = string.right( 5 ); // t == "apple"

)�%�%_=.#$+�	(#$%�I���Ì Í ¦,�
* ����� §�;�EF�$0JÌ Í ¦,�
* ���J� §T=.?�0F�$+ 8 EF���,
@Ì Í ¦,�
* � 2Z2%§.*
8 L.=DEF��#$%@ýaþ@#$%�� � 	�?@/���%.^bY�Þ}þa#�%.� � 	�?�/��$%�^6* � ���
*
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«÷ÌÄ¹�êQ¯1¸_V©«÷ÌÄ¹�êQ¯1¸_V'¶{¶�êQ¯�VQ³�¹�wZìÍ­^¹�¯°ó)Ø]·wìÍ¯1¸º¹`8 ¯°é�¹�³µÅA«÷±A³µ²�êÀñ'Ë°ËX¿4����Å¤Ê7¾A¾�Ë�¹xê�ìº¸Í®%²�¹N´Ï¿��O¬`��Ì�ÔÜÛ�®%¾Ä¸Í­^¹

2 %��&K@�"?@+-=W+��,�"�$?���	�IX#�%�?@�D�,�`:µUäøN�;���&�@=.� � 	�?��,=.�$?�+-�,��%c�R>j> � ��=.��= � �&%��1I&	�#�#$	�^_%�0FË�
_�&�@%u+N�&����?@�X*
S&I¤����"ZVZâNÿ����-��+Ïüi' 5 ) 8 =.?�0M�&�@%u#$%�?����,�F	�I3�&�@%u+N�&����?@�`�$+-EF	��"%_�,��=D?`:+Uäø�����;��&�@%�?(�&�@%u��%��,K��"?@%�0F+N�&����?@�V��+Ï= � 	���
!	�I3�,��%!+��,�"�$?��3*
S&I5����"ZVZâNÿ����6��+  32 P 8 =.?@0Ù�,��%C#�%�?@�D�,�Ù	�I1�,��%(+��,�"�$?��M��+uEF	��"%C�&�@=.?�:µUäøN�;�};:�,��%.?A�&�@%���%�+�K@#��,�$?��M+N�,�"�$?��M�$+6�,�"K@? � =D�&%.0A=.�-��	�+N�$�&�$	�?
:µUäø����·*

QString string( "apple" );
QString t = string.rightJustify( 8, ’.’ ); // t == "...apple"

)�%�%_=.#$+�	(#$%�I��/�iK@+��,��I&
@Ì Í ¦,�J* ����� §.*

«÷ÌÄ¹�êQ¯1¸_V©«÷ÌÄ¹�êQ¯1¸_V'¶{¶{­O´¤®�¹N¯°¾�¸©·�«÷±A³µ²�êÀ­O´O×µÅ�¯1¸º¹6­^¹N²�ê�¹NÅA¯1¸º¹6´O¸Íé ¿öÃ¤½ºó&ó{ó{ó{ó{ó&ó{ó°Å�¯1¸º¹|�ª²YV'­ð¿
Ì5´�®�¹N¯°¾Ä¸�-À´¤ó{²�ìºË°¹�Û6®�¾�¸Í­^¹

 �@��+bI�K�? � �,��	�?F��%��,K��"?@+-=W+N% � �,��	�?F	�I3�,��%!+N�&����?@�X*
 �@��+H+N�,�"�$?��(��+H�,�"%.=.�,%�0M=D+R=(+N%�Þ}K�%�? � %�	�I
þa%�#$0�+T+�%.��=.��=.�,%�0MË�
��&�@% � �@=.��= � �,%��$;�W��/R1*  �@%`��%��&K@�"?@%�0M+N�&����?@� � 	�?@+��$+��,+H	�I:�,��%�þ@%.#�0@+
I&�"	�E ��	�+��$�,��	�?+W��,ÿ��!�@�,	`��	�+N�$�&�$	�?6��VZøW�$? � #�K@+��$/�%@*�S�I¤��VZøW��+-?@	��·+N��% � �$þa%�0�;�=D#�#@þ@%�#$0�+>I&�"	�E ��	�+��$�,��	�?+W��,ÿ��!�@�,	`�,��%!%�?�0F	�IX�,��%!+��,�"�$?��
=D�"%_�$? � #$K�0@%�0J*
 �@%(¿±ÿ\��Wu=D�"��K�EF%�?@� � =D?AË�%�K@+�%�0��,	M=DI�I�% � �1+�	�EF%C=.+N��% � �&+H	�I1�,��%CI�K@? � �,�$	�?�Ó +HË�%.��=./.��	�K@��;3%@* �3*R^!�@%��,��%��R�&	�Ë�% � =.+N%�+N%�?@+��$�&�$/�%�;
^_�@%��&�@%��1�&	C+NGD�$�(%�EF���,
uþa%�#$0�+-=D?�0]�@	�^ �&	C0�%.=.#�^_�$�&�F#$%�=.0@��?@�`=D?�0F�,�"=.�$#$��?@�`+N%���=.��=.�,	��"+&.X+�%�%_)�% � �,��	�?@ü�#�=D�D+O*

QString csv( "forename,middlename,surname,phone" );
QString s = csv.section( ’,’, 2, 2 ); // s == "surname"

QString path( "/usr/local/bin/myapp" ); // First field is empty
QString s = path.section( ’/’, 3, 4 ); // s == "bin/myapp"
QString s = path.section( ’/’, 3, 3, SectionSkipEmpty ); // s == "myapp"

S&I'W��,ÿ��&�Ï	��µ��VZøA�$+V?�%.�D=D�&�$/�%�;R^_% � 	�K�?@�Hþ@%�#$0�+`I��"	�E �&�@%����������H	�IT�,��%B+��,�"�$?���;T�&�@%����������,[ÛEF	�+N�6þa%�#�0äË�%��$?��Ý[ � ;T�&�@%�	�?@%�I��"	�E
���������,[ÛEF	�+N�:þa%�#$0CË�%.��?@�`[ � ;@=.?@0F+�	C	�?J*

QString csv( "forename,middlename,surname,phone" );
QString s = csv.section( ’,’, -3, -2 ); // s == "middlename,surname"

QString path( "/usr/local/bin/myapp" ); // First field is empty
QString s = path.section( ’/’, -1 ); // s == "myapp"

)�%�%_=.#$+�	(<6)��,�"�$?�� 5 ��+N�Äý�ý +���#��$�ÄÌ Í ¦,�
* ����� §.*

«÷ÌÄ¹�êQ¯1¸_V©«÷ÌÄ¹�êQ¯1¸_V'¶{¶{­O´¤®�¹N¯°¾�¸©·�®�³µ²%êH­O´O×µÅ�¯1¸º¹6­^¹N²�ê�¹NÅA¯1¸º¹6´O¸Íé ¿öÃ¤½�ó{ó{ó{ó{ó&ó{ó{ó°Å�¯1¸º¹|�ª²YV'­ð¿öÌ5´�®�¹N¯°¾Ä¸�-À´¤ó{²�ìºË°¹�Û
®%¾Ä¸Í­^¹
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QString data( "forename**middlename**surname**phone" );
QString s = data.section( "**", 2, 2 ); // s == "surname"
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QString data( "forename**middlename**surname**phone" );
QString s = data.section( "**", -3, -2 ); // s == "middlename**surname"
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QString line( "forename\tmiddlename surname \t \t phone" );
QRegExp sep( "\s+" );
QString s = line.section( sep, 2, 2 ); // s == "surname"
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QString line( "forename\tmiddlename surname \t \t phone" );
QRegExp sep( "\\s+" );
QString s = line.section( sep, -3, -2 ); // s == "middlename surname"
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QString result;
int resultLength = 0;
result.setLength( newLen ) // allocate some space
while ( ... ) {

result[resultLength++] = ... // fill (part of) the space with data
}
result.truncate[resultLength]; // and get rid of the undefined junk
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QString string;
string = string.setNum( 1234 ); // string == "1234"
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QString string = " lots\t of\nwhite space ";
QString t = string.simplifyWhiteSpace();
// t == "lots of white space"
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QString str;
QString s = ...;
int x = ...;
QTextOStream( &str ) << s << " : " << x;
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QString string("Bananas");
bool a = string.startsWith("Ban"); // a == TRUE
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QString string = " white space ";
QString s = string.stripWhiteSpace(); // s == "white space"
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QString string( "1234.56" );
double a = string.toDouble(); // a == 1234.56
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QString str( "FF" );
bool ok;
int hex = str.toInt( &ok, 16 ); // hex == 255, ok == TRUE
int dec = str.toInt( &ok, 10 ); // dec == 0, ok == FALSE
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QString s = "truncate this string";
s.truncate( 5 ); // s == "trunc"
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QString string( "TeXt" );
str = string.upper(); // t == "TEXT"
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QStringList fonts;
fonts.append( "Times" );
fonts += "Courier";
fonts += "Courier New";
fonts << "Helvetica [Cronyx]" << "Helvetica [Adobe]";

)��&����?@�`#$��+N�&+Ï��=D/�%_=.?F�$�&%���=.�,	���;�<±)��&����?@� 5 �$+���ýÛý S&�&%���=.�,	��xÌ Í ;�%@* �3*

for ( QStringList::Iterator it = fonts.begin(); it != fonts.end(); ++it ) {
cout << *it << ":";

}
cout << endl;
// Output:
// Times:Courier:Courier New:Helvetica [Cronyx]:Helvetica [Adobe]:
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QString allFonts = fonts.join( ", " );
cout << allFonts << endl;
// Output:
// Times, Courier, Courier New, Helvetica [Cronyx], Helvetica [Adobe]
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fonts.sort();
cout << fonts.join( ", " ) << endl;
// Output:
// Courier, Courier New, Helvetica [Adobe], Helvetica [Cronyx], Times

QStringList helveticas = fonts.grep( "Helvetica" );
cout << helveticas.join( ", " ) << endl;
// Output:
// Helvetica [Adobe], Helvetica [Cronyx]
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QString s = "Red\tGreen\tBlue";
QStringList colors = QStringList::split( "\t", s );
cout << colors.join( ", " ) << endl;
// Output:
// Red, Green, Blue
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QStringList items;
items << "Buy" << "Sell" << "Update" << "Value";
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class Employee
{
public:

Employee(): sn(0) {}
Employee( const QString& forename, const QString& surname, int salary )

: fn(forename), sn(surname), sal(salary)
{}

QString forename() const { return fn; }
QString surname() const { return sn; }
int salary() const { return sal; }
void setSalary( int salary ) { sal = salary; }

private:
QString fn;
QString sn;
int sal;

};

typedef QValueList EmployeeList;
EmployeeList list;

list.append( Employee("John", "Doe", 50000) );
list.append( Employee("Jane", "Williams", 80000) );
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list.append( Employee("Tom", "Jones", 60000) );

Employee mary( "Mary", "Hawthorne", 90000 );
list.append( mary );
mary.setSalary( 100000 );

EmployeeList::iterator it;
for ( it = list.begin(); it != list.end(); ++it )

cout << (*it).surname().latin1() << ", " <<
(*it).forename().latin1() << " earns " <<
(*it).salary() << endl;

// Output:
// Doe, John earns 50000
// Williams, Jane earns 80000
// Hawthorne, Mary earns 90000
// Jones, Tom earns 60000
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QValueList list;
...
QValueList::iterator it = qFind( list.begin(), list.end(), 3 );
if ( it != list.end() )

// it points to the found item
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QValueList list;
list.append( 1 );
list.append( 2 );
list.append( 3 );
...
if ( !list.empty() ) {

// OK, modify the first item
int& i = list.first();
i = 18;

}
...
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QValueList dlist;
double d = dlist.last(); // undefined
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QValueList l;
l.append( 5 );
l.append( 8 );
l.append( 3 );
l.append( 4 );
qHeapSort( l );
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EmployeeList::iterator it;
for ( it = list.begin(); it != list.end(); ++it )

cout << (*it).surname().latin1() << ", " <<
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(*it).forename().latin1() << " earns " <<
(*it).salary() << endl;

// Output:
// Doe, John earns 50000
// Williams, Jane earns 80000
// Hawthorne, Mary earns 90000
// Jones, Tom earns 60000
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QValueStack stack;
stack.push( 1 );
stack.push( 2 );
stack.push( 3 );
while ( ! stack.isEmpty() )

cout << "Item: " << stack.pop() << endl;

// Output:
// Item: 3
// Item: 2
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#include <qvaluevector.h>
#include <qstring.h>
#include

class Employee
{
public:

Employee(): s(0) {}
Employee( const QString& name, int salary )

: n(name), s(salary)
{}

QString name() const { return n; }
int salary() const { return s; }
void setSalary( int salary ) { s = salary; }

private:
QString n;
int s;

};

int main()
{

typedef QValueVector EmployeeVector;
EmployeeVector vec( 4 ); // vector of 4 Employees

vec[0] = Employee("Bill", 50000);
vec[1] = Employee("Steve",80000);
vec[2] = Employee("Ron", 60000);

Employee joe( "Joe", 50000 );
vec.push_back( joe );
joe.setSalary( 4000 );

EmployeeVector::iterator it;
for( it = vec.begin(); it != vec.end(); ++it )

printf( "%s earns %d\n", (*it).name().latin1(), (*it).salary() );

return 0;
}

Ö��"	����"=.EÑ	�K@�&��K@�Äý

Bill earns 50000
Steve earns 80000
Ron earns 60000
Joe earns 50000
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QValueVector vec1; // an empty vector
vec1[10] = 4; // WARNING: undefined, probably a crash

QValueVector vec2(25); // initialize with 25 elements
vec2[10] = "Dave"; // OK
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void func( QValueVector& vec )
{

if ( vec.size() > 10 ) {
vec[9] = 99; // OK

}
};
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QValueVector vec;
...
QValueVector::const_iterator it = qFind( vec.begin(), vec.end(), 3 );
if ( it != vector.end() )

// ’it’ points to the found element
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QValueVector vec( 3 );
vec.push_back( 1 );
vec.push_back( 2 );
vec.push_back( 3 );
...
if ( !vec.empty() ) {

// OK: modify the first element
int& i = vec.front();
i = 18;

}
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...
QValueVector dvec;
double d = dvec.back(); // undefined behavior
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QValueVector v( 4 );
v.push_back( 5 );
v.push_back( 8 );
v.push_back( 3 );
v.push_back( 4 );
qBubbleSort( v );
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QValueVector(size_type n)
*
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F<6S&EF=.��%�;:<±Ö.	��$?��,'
���"=.
�;
=.?@0A<6�1)��&����?@�D;
=D?�0æ��?Ð�&�@%�+N% � =.+N%�+!�&�@%]�,	  Ì Í EF%��,��	�0@+±��%��&K@�"?Ù=�+��@=.#$#�	�^ � 	���
i*WS&?Ý=D#�EF	�+N�Ï=D#�# � =.+N%�+u
.	�KÝEFK�+N�REF=.G�%]=M0@%�%�� � 	���
]	�I-�,��%
��%��,K��"?@%�0F/�=D#�K@%�+-Ë�%�I&	��"%!EF	�0��$I�
��$?��V�,��%.EÝ*
 �@%(=.+  Ì Í I�K@? � �&�$	�?�+6=D�"%(?�	�� � 	�?�+N�Ä*  ��%�
C0�	 � 	�?@/�%���+��$	�?A#��$G�%C�,��%(�,	  Ì Í EF%��,��	�0@+�;
+�%��>�,��%(/�=D�"�$=.?@�-�&	���	�#$0A�&�@% � 	�?�/.%��"�,%�0
/.=.#$K�%�;@=.?�0F��%��,K��"?F=W��%�I�%.�"%�? � %±�,	C�&�@%u?@%�^ � 	�?��,%�?��,+-	�IX�&�@%_/�=.����=D?���*
9±%��"%_�$+b%�LD=.EF��#$% � 	�0�%_�,	`0�%.EF	�?�+N�&��=.�,%u�,��%_K�+N%_	�IX<1Úa=D�"�$=.?���ý

QDataStream out(...);
QVariant v(123); // The variant now contains an int
int x = v.toInt(); // x = 123
out << v; // Writes a type tag and an int to out
v = QVariant("hello"); // The variant now contains a QCString
v = QVariant(tr("hello"));// The variant now contains a QString
int y = v.toInt(); // y = 0 since v cannot be converted to an int
QString s = v.toString(); // s = tr("hello") (see QObject::tr())
out << v; // Writes a type tag and a QString to out
...
QDataStream in(...); // (opening the previously written stream)
in >> v; // Reads an Int variant
int z = v.toInt(); // z = 123
qDebug("Type is %s", // prints "Type is int"

v.typeName());
v.asInt() += 100; // The variant now hold the value 223.
v = QVariant( QStringList() );
v.asStringList().append( "Hello" );
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ß QVariant::Invalid
[a?@	��,
���%

ß QVariant::List
[X=V<1ÚX=.#$K�% 5 �$+��

ß QVariant::Map
[X=W<6ZM=D�

ß QVariant::String
[X=W<6)��,�"�$?��

ß QVariant::StringList
[X=V<6)��,�"�$?�� 5 ��+N�

ß QVariant::Font
[X=V<6üO	�?@�

ß QVariant::Pixmap
[X=W<6Ö��$L.EF=D�

ß QVariant::Brush
[3=W<��3�"K@+��

ß QVariant::Rect
[X=V< 2 % � �

ß QVariant::Size
[X=V<6)���Õc%

ß QVariant::Color
[3=W<6�:	�#$	��

ß QVariant::Palette
[a=`<6Ö�=.#$%��,�&%

ß QVariant::ColorGroup
[X=V<6�
	�#�	���áÏ��	�K��

ß QVariant::IconSet
[a=`<6S � 	�?�)�%��

ß QVariant::Point
[3=W<6Ö.	��$?��

ß QVariant::Image
[3=W<6S�EF=D�D%

ß QVariant::Int
[X=.?F�$?��

ß QVariant::UInt
[X=.?MK�?�+N�$�D?@%�0]�$?��

ß QVariant::Bool
[X=VË�	�	�#

ß QVariant::Double
[X=W0�	�K@Ë�#�%

ß QVariant::CString
[a=`<6�1)��&����?@�

ß QVariant::PointArray
[X=V<6ÖD	���?@�&'J�"��=.


ß QVariant::Region
[X=W< 2 %.�D�$	�?

ß QVariant::Bitmap
[X=W<��3�$�&EF=D�

ß QVariant::Cursor
[X=W<6�
K��"+N	��

ß QVariant::Date
[X=V<�(R=.�,%

ß QVariant::Time
[X=V<  �$EF%

ß QVariant::DateTime
[3=W<�(R=.�,%  ��EF%

ß QVariant::ByteArray
[a=W<ª�3
��&%.'
���"=.


ß QVariant::BitArray
[3=W<��3�$�&'J�"��=.


ß QVariant::SizePolicy
[X=V<6)��$Õc%�Ö.	�#$� � 


ß QVariant::KeySequence
[3=W<ª�a%.
�)�%�Þ}K�%.? � %
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