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� @0AFN�-H%"�.��%0-�%"MWNBA � �.�$	�A�-Ò�$A�-H�.%�@034*

� 	�IJ��@0��%�3P�&	c�.��%d) !68 =��.��%�> !68 � 	�A��.@0�$A�-4	�A�#$d�.��%�IJ	�-��Z�$IJ��	��2�.@0AB�BM&%�@0�.N���%�- 	�MB�&�B%�) !68 � 	�AB�&@E��AB%��+' ×�T&=]��@0-4AB	Ï��#$@0�.MW	��2I
3B��M&MW%���%�A � %�-H=���-L	�MW�.%�A(@c#��$�&�.#$%c-�#$	�bY%��X@0AB3J	�MW�.%�A(%�O0��@EA�3B-/�&	^#�%0-�-L	�ÍxÑ.% � � � 	�3�%?*
T&MZ�	�N � @0ABA�	��6IJ@0K�% � 	����$%�-X	�MB�.��%d	�ÍxÑ.% � �&-4�	�N(bY@0AB�Z�&	Ï-H�.	��2%�0	�NP@E�2%dÍ�%��&�.%�� 	�MWM?b"�$�.�P>�×��&���
	�#$#�% � �.��	�AP@0AB3PM&�2�$%�A�3B-,* ! ��%�
bY%���%F3B%�-��$��A�%�3Ø�.	Ù��@EA�3�#$%F%0O0@ � �&#$��&�B@0�QKE�$A�3Ø	�MQ��	���AB�&%0��-H%�IJ@0AB�&� � -e* ! �B��-Y@0����#��$%�-cM&	��d%�OE@0IJ��#$%D�.	Ù@0#$# � #�@E-�-H%�-c3�%0�2�$1�%�3
M&�2	�IÚ> 7 ÍxÑ.% � �Æ* 'Ø> 7 ÍxÑ|% � �+3�	�%0-QAB	��4��@010%Ï@ � 	��� � 	�A�-H�&��N � �&	��$=Z-�	DNB-��$A��F���4@0-U1�@E#�NB%^�$-U��IJ��	�-�-H��Í�#$%B*4Û0	�NCIJ@E � �B	�	�-�%^�&	
-H�.	��2%(��	��$A��.%��2-~�.	C> 7 ÍxÑ.% � �&-~�$Aa@J>4ÜZ@0#$N�% 8 ��-H�.= Í�NB�/N�-H��AB�F>9×��&� 8 �$-��Ò3��$�2% � �&#$(-�%�%0IJ-9�&	�Í�%P�&�B%PÍ�%0�&�.%�� � ��	�� � %(M&	��Q�.���$-9K���AB3
	�M @0����#�� � @E�&�$	�AC3B	�IJ@0�$A+*+>9×��&� 8 �$-��.=Z#��$K�%G@0#$#Z	��&�B%��Ò>�×��&���
	�#$#�% � �.��	�ACÍ�@0-H%�3 � 	�A��.@0�$A�%���-�=Z����	�1��$3�%�-QMW@E�ÒIJ	��2%G-�@EA��$�& � ��% � K���AB�
�.��@EAJ@c-���%�%�3�ÝW	����&�$IJ�$Öx%03J1�@0#$N�%YÍ�@0-H%�3 � 	�A��.@0�$A�%���*
T&M4�	�Na��@E1�%^	�ÍxÑ|% � �.-~�.��@0�4�$IJ��#$%�IJ%�A��Ò1�@0#$N�%(-H%�IJ@0AB�&� � -H=
@EA�3��&�B%^) !68 ��-9AB	��X@01�@E��#$@0Í�#$%(	�Aa�	�N��U�.@0���E%��X��#�@E�&M&	��2IJ=6�.��%P>9�
! %�IJ��#$@0�.% 8 �$Í��2@E�2 � @0AFÍ�%dNB-�%�3F��AB-��.%�@034*kÜ?@E#�NB%c-�%0IJ@0A��.� � -/��%�Þ]N��$�2%Y@0�º#$%�@E-��

ß @ � 	��� � 	�A�-H�&��N � �&	��$=
ß @0AJ@E-�-H�$�EABIJ%�A�� 	���%��2@E�&	��4@EA�3
ß @c3�%0MW@0NB#�� � 	�AB-��.�2N � �.	���=���* %B*�@ � 	�A�-H�&��N � �.	��4�&�B@0�63B	�%�-/A�	��
�&@EKE%"@0ABc@0�2��N�IJ%0A��.-,*

SU	��.%Ï�.��@0� @GM&@0-H� � 	��� � 	�A�-H�.�2N � �&	��Ò��-Q@0Í�-H	�#�NB�&%0#� � �2N � �$@0#ZMW	��/@^�E	�	�3F	�1�%��2@E#�#?��%���MW	���IJ@0A � %Y	�Mº�&�B% � 	�AB�&@E��AB%���=?-H��A � %ÏIJ@EA�
� 	���Y	���%���@0�.��	�AB-X@0�2%Y��	���AB�G�.	^�B@0����%�A+*
T&M6�	�NJ�$A��.%�A�3J-H	��2�.��AB�G�	�NB�43�@0�.@c�	�NDIJNB-��
��IJ��#$%�IJ%�AB�º	���%���@0�.	��xà(Î Ð MW	��X0	�N��43�@E�&@EÕ - � #�@E-�-e*
áQ	�	�3 � @0A�3B��3B@0�.%�-QMW	��X1�@E#�NB%ÏÍ�@0-H%�3 � #�@E-�-H%�-Q@0��%c> 5 % � �&=B>9×0	��$A��.=B>�)���Ö,%�=?>9)��.�2�$A��^@0AB3F@0#$#Z-��$IJ��#$%c�Qâ(âã�.���%�-H=�-HN � �F@0-Q�$A��.=
Í�	�	�#�	��X3�	�N�Í�#$%B*
! �B%d>�� ! %�IJ��#$@0�.% 8 �$Í��2@0��d�$-/3B%�-��$��A�%�3JM&	�� -H��%�%�34*]TW�.%���@0�.	��2-4@0��%d%�OE�&��%�IJ%�#$�M&@0-H�Æ* ! 	Ï@ � ���$%�1�%"�.���$-/��%���MW	��2IJ@EA � %�=]#�%�-H-/%����2	��
� ��% � KE�$A��C��-d3�	�AB%P�.��@EAÙ�$AÙ�&�B%^>�×��&���
	�#$#�% � �.��	�AÙÍ�@E-�%03 � 	�A��.@0�$A�%0�2-e*9'ä> !68 � 	�AB�&@E��AB%���=+MW	��U%�OE@0IJ��#$%�=+3�	�%�-�A�	��/�.�2@ � KD@EA�
@E-�-H	 � �$@0�.%�3����.%���@0�.	��2-e* ! ���$-UIJ@0K�%�- � %��2�.@0�$AF10@0#$��3B���. � �B% � K�-H=?M&	��/%�OE@0IJ��#$%ÏbY��%�AC�2%�IJ	�10��AB�^�$�&%0IJ-�=Z�$IJ��	�-�-H�$Í�#�%Ï�.	J��%���MW	���I
@EN��.	�IJ@0�.� � @0#$#��=B��	�bY%�1�%0�+�$�º����	�1��$3�%�-/%0O0�.�2%�IJ%�#$"�E	�	�3J��%0�2MW	���IJ@0A � %B*
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! �B%C>�� ! %�IJ��#$@0�.% 8 ��Í���@0��C3B%�@0#$-cbY���.�Ø1�@0#$N�%�	�ÍxÑ.% � �&-H=ÒAB	��Ub"�$�.�ì��	���AB�&%���-,*Díe	��d�.��@E�U�2%�@E-�	�AB=Ò�.��%���%F�$-cA�	°	��.��%0�dbY@0�	�M
�$�.%��2@E�&�$A��D	�10%�� � 	�A��.@0�$A�%���-~	��&�B%��Q�&�B@0A�bY���.�����.%��2@E�&	���-,* ! ���$-~�$-~A�	F3B��-H@03B1�@0AB�&@E�E%(@E-9�&�B%G-H��Ö,%P	�M4@0A����.%���@0�.	��LIJ@E� � ��%�-~�.��%
-H�$Öx%c	�MZ@cAB	��2IJ@0#���	���AB�&%0�|*
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! 	^�$�.%��2@E�&%"	�1�%��4@ � 	�AB�&@E��AB%��$=�N�-H%Y@c#�	�	��(#$��K�%c�&�B��-eû

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

printf( "Number is %i\n", *it );

Í�%0�E�$A+Î Ð �2%��.N���A�-~�.��%G�$�.%��2@E�&	��Q��	��$A��.��AB�J@0�X�.��%Gü?�2-H�4%�#$%�IJ%�A��.=ºbY���$#$%^%�AB3+Î Ð ��%��.N��2AB-~@0A��$�&%���@0�.	��L�.��@E�4��	���AB�&-�ý�þkÿ����Q�&�B%G#$@0-H�
%0#�%�IJ%0A���*Ò%0A�3+Î Ð IJ@0�2K�-9@EA��$A�10@0#$��3a��	�-H�$�&�$	�A�= ��� � @0A�A�%�10%��UÍ�%^3B%��2%�M&%��2%0A � %03+*XT&�&Õ -U�&�B%^Í���%�@0K � 	�AB3��$�&�$	�Aa�$A�@EA�(�$�&%���@0�.��	�AB=
IJ@E^�$�XÍ�%PMW�2	�I Í�%��E�$A+Î Ð 	��LM&�2	�I 8 @0-H�ÆÎ Ð */íe	��ÒIJ@0OE��IJNBI -H��%�%�3B=ºN�-H%P��A � �2%0IJ%�A��4	��Q3�% � �2%�IJ%�AB�4���.%��2@E�&	���-Ub"�$�.���.��%^���2%0üBO
	���%��2@E�&	��9Î�â(âd���.=�Ý�Ý��$� Ð �$A�-H�&%0@03D	�MZ�.��%Y��	�-H�&ü?Od	�AB%DÎ.����â(â�=����.Ý�Ý Ð =B-��$A � %"�.��%YM&	��2IJ%��4�$-/-�#$�$�E�B�&#$cMW@E-��.%���*
! �B%Y-�@EIJ% � 	�A � %����6@0����#��$%�-/�.	P�&�B%d	��.��%�� � 	�A��.@0�$A�%�� � #�@E-�-H%�-eû

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 );

! �B%��2%�@0�2%��&bY	cK���AB3^	�MB���.%��2@E�&	���-�=]�.��%910	�#�@E�&�$#�%d���.%���@0�.	��º-��B	�bYA^�$A^�.��%�%�O0@EIJ��#�%0-+@EÍ�	�1�%9@EA�3P@d1�%0�2-H��	�A^�&�B@0�?�2%��.N���A�-4@ � 	�A�-H�
��%�MW%0�2%�A � %9�.	c���.- � NB�2��%�A��?	�ÍxÑ.% � �&=]�.��%9� 	�A�-H�&T&�&%0�2@0�.	���*��
	�A�-H�Z���.%���@0�.	��2-+@0�2%d�2%�Þ]NB����%�3GbY��%0A�%�1�%0� �.��% � 	�A��.@0�$A�%��+�$�&-H%�#$MB�$- � 	�A�-H�.=
-HN � �D@0-Ò@cIJ%�IJÍ�%��41�@0����@EÍ�#�%Y�$A�-H��3B%c@ � 	�AB-��ºM&N�A � �.��	�A4*]' -H-H����A��$A��(@c�
	�AB-��.TW�.%���@0�.	�� �.	^@cAB	��2IJ@E#�TW�.%��2@E�&	��4�$-/A�	��
@0#$#�	�bY%�3J@E-
�$�ºbY	�N�#$3D1��$	�#$@0�.% � 	�A�-H�º-H%�IJ@0AB�&� � -e*

����� ê(è
	:æ��� ë

! �B%a>9� ! %�IJ��#$@0�.% 8 �$Í��2@E�2a3�%0üBAB%�-G@ÙABN�IJÍ�%��G	�M9@0#$�E	������.��IJ-^�&�B@0�d	���%��2@E�&%�	�Aä�$�.- � 	�A��.@0�$A�%���-,* ! �B%�-�%�@E#���	��2�$�&�BIJ-^@E�2%
�$IJ��#$%�IJ%�AB�&%�3`@0-"�&%0IJ��#�@E�&%FMWN�A � �.��	�AB-d@EA�3`���2	�1��$3�%JNB-�%0MWN�#4��%�A�%0�2� �G� 	�3B%JbY��� � � � @0AìÍ�%J@0����#��$%�3°�.	a@0AB � 	�AB�&@E��AB%����.��@E�
���2	�1��$3�%�-Ò���.%��2@E�&	���-�Î.%�1�%�A(�	�NB�X	�bYA � 	�A��.@0�$A�%0�2- Ð *
Þ]<9%0@0��)�	����ÆÎ Ð @0AB3JÞ��6NBÍ�Í�#�%0)�	��2��Î Ð ����	�1��$3�%"�&�B%"bY%�#$#�K�A�	�bYAJ-H	��2�.��AB�G@0#$��	��2�$�&�BIJ-,*�Û�	�N � @0AFN�-H%"�.��%0I #$��K�%c�&�B��-eû

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 );
List::Iterator e = l2.find( 8 );
qHeapSort( b, e );

double arr[] = { 3.2, 5.6, 8.9 };
qHeapSort( arr, arr + 3 );

! �B%dü?�2-H�6%�OE@0IJ��#$%d-H	��2�.-X�.��%"%�A��.����%�#$��-H��* ! ��%"-H% � 	�AB3P	�AB%d-H	��2�.-/@E#�#�%0#�%�IJ%0A��.-X%�A � #�	�-H%�3J�$AP�.��%"�.b"	^���.%���@0�.	��2-H=�A�@0IJ%0#� �,��� =
�e� È�îJ@0AB3 �,� * ! ��%Y�&�B����3(%�O0@EIJ��#�%Y-H��	�bY-/�.��@E�6���.%��2@E�&	���-X@ � �º#��$K�%c��	���AB�&%0�2-X@0AB3 � @EADÍ�%d�.�2%0@0�.%�3(@0-/-HN � �+*
T&M6N�-H��AB�G�	�NB�X	�bYAJ3�@0�.@c�.���%�-/0	�NJIJN�-H�º��IJ��#�%�IJ%0A��º	���%0�2@0�.	��xà(Î Ð M&	��4�	�N��X3B@0�.@0Õ - � #$@0-H-,*
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SU@E�&NB�2@0#$#$�=��.��%Y-�	����&�$A��G�&%�IJ��#�@E�&%�-Òb"	�ABÕ �6bY	��2KGb"�$�.� � 	�A�-H�º�$�&%���@0�.	��2-e*
'+A�	��.��%0�XN��.��#$���.Y��-LÞ])�bY@0� Î Ð *]T&�6%�O � ��@EA���%�-Ò�.��%"1�@0#$N�%0-Ò	�MZ�&bY	P1�@0����@EÍ�#�%0-,û

QString second( "Einstein" );
QString name( "Albert" );
qSwap( second, name );

'+A�	��.��%0���.%�IJ��#$@0�.%FMWNBA � �&�$	�A°�$-cÞ]�
	�N�AB�ÆÎ Ð *PT&� � 	�N�AB�&-Y�.��%FABN�IJÍ�%��d	�ML	 �k� NB�2�2%0A � %0-d	�ML@C1�@E#�NB%CbY�$�&�B��Aì@ � 	�A��.@0�$A�%0�|*Píe	��
%0O0@0IJ��#�%Bû

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

'+A�	��.��%0�X�&%�IJ��#�@E�&%"MWNBA � �.�$	�AJ��-/Þ]í��$A�34*�TW�
üBAB3P�.��%Yü?�2-H�6	 �}� N��2��%�A � %Y	�M?@c10@0#$N�%cbY���.���$AJ@ � 	�AB�&@E��AB%���*]íe	��4%�O0@EIJ��#�%?û

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 );

'+A�	��.��%0�X�&%�IJ��#�@E�&%"MWNBA � �.�$	�AJ��-/Þ]í��$#�#�*�TW�6ü?#�#$-Ò@c��@0A���%cbY���.� � 	����$%�-/	�M6@c10@0#$N�%B*�íe	��+%0O0@0IJ��#�%Bû

QValueVector v(3);
qFill( v.begin(), v.end(), 99 ); // v contains 99, 99, 99

'+A�	��.��%0�/�&%0IJ��#�@E�&%YM&N�A � �&�$	�AD�$-ÒÞ ; Þ�NB@0#�*ZTW� � 	�IJ��@E�2%�-Ò�&bY	(�2@EA���%�-ÒM&	��X%�Þ]N�@0#$�$�&Ï	�M6�.��%0���/%0#�%�IJ%0A��.-,*BSU	��&%c�.��@E�º�.��%cA�NBIJÍ�%��
	�M %�#$%�IJ%�A��.-U��A�%�@ � �F��@0AB�E%Ï�$-UA�	�� � 	�AB-��$3�%0�2%�3B=B	�AB#�^��M �&�B%Ï%�#$%�IJ%�A��.-U��AC�&�B%Ïü?�2-H� ��@0A���%G@E�2%Ï%0Þ�NB@0#Z�.	J�&�B% � 	����2%�-H��	�A�3B��AB�
%0#�%�IJ%0A��.-/��AF�&�B%d-H% � 	�AB3J�2@EA���%JÎ � 	�A�-H%�Þ]N�%�AB�&#$�=�Í�	��.�(�2@0AB�E%0-ÒIJN�-H�ºÍ�%Y1�@E#��$3 Ð *�íe	�� %�OE@0IJ��#$%Bû

QValueVector v1(3);
v1[0] = 1;
v1[2] = 2;
v1[3] = 3;

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

'+A�	��.��%0�"�.%�IJ��#$@0�.%�MWN�A � �.��	�AØ�$-ÏÞ]�
	���?Î Ð *FT&� � 	����$%�-c@a��@0A���%�	�MQ%0#�%�IJ%0A��.-Ï�&	`@0A 7 NB�&��NB�&T&�&%0�2@0�.	��$=/��A �.���$- � @E-�%�@�> ! %�O0Ý
� 7 )��.�2%0@0IJTW�.%���@0�.	��xû
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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) );

<�%��2%P��-�@0A�	��.��%0�L%�OE@0IJ��#$%Pb"�B� � � � 	����$%�-~@(�2@EA���%^	�M4%�#$%�IJ%�AB�&-~M&�2	�I 	�A�% � 	�A��.@0�$A�%0�Q�$A��.	F@EA�	��.��%���*ÒTW�XN�-H%�-9�.��%^Þ��6@ � K�TWABÝ
-H%����&%��,Î Ð �.%�IJ��#$@0�.%DM&N�A � �&�$	�AÙbY��� � � � ��%�@0�.%�-�@C>��6@ � KET&A�-H%��2�.TW�.%���@0�.	��~b"�B	�-�%cÑ.	�Í���-"�.	a��AB-�%����Ò%�#$%�IJ%�AB�&-"�$A��.	a�&�B%J%�A�3`	�M/@
� 	�A��.@0�$A�%���*]íe	��4%�OE@0IJ��#$%Bû

QValueList l;
l.push_back( 100 );
l.push_back( 200 );
l.push_back( 300 );
QValueVector v;
qCopy( l.begin(), l.end(), qBackInserter(v) );

'+A�	��.��%0�~�&%�IJ��#�@E�&%(MWNBA � �&�$	�Aa��-dÞ]�
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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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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;
}
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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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k h���y
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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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5 %���#$@ � %0-/@0AJ�$�&%0I �.��@E�º��@E-/@cKE%0"%0Þ�NB@0#B�&	5òK�sTabY���.��O$ÿ���Ü�*
T&M6�&�B%d�$�.%�I 3B	�%�-/AB	��º@0#$�2%�@E3�Y%�OE��-H�&=����ºbY�$#�#BÍ�%Y��AB-�%����&%03+*
SUNB#�#?���.%�IJ-/@E�2%"A�	��º@E#�#$	�bY%�3+*
; Þ]N��$1�@0#$%�AB�
�.	
û

QAsciiDict dict;
...

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

dict.insert( key, item );
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�$�.%�I°*
)�%�%Y@0#$-�	(@0NB�&	"#Q%�#$%��.%BÎ Ð ¢.� * � È�ÈU£0*
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	���3�%���*
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¯�¿Å¹Î®[ºìèyÏ«°,ç�º�éÎ²�Ì»Ö¸çf¿ÅºK´§¯�ºK´§æ¸ê
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#include <qasciidict.h>

@ 3�9 � 	�/�G çJ'9(çdè6ë

��«4©k§e�p�p´Q�p§e��²|���]¡���� ¦ ¡ Î � 	�AB-��
>9' - � �$�,#L� � ��àd�&���%���û 3�� � � Ð
� ��«4©}§e�p�p´U�p§e��²|���]¡���� ¦ ¡ Î Ð
N��$A�� § ¦ É ¨ � Î Ð � 	�A�-H�
Í�	�	�# �p©��?���Z��¢ Î Ð � 	�AB-��
�.���%2W � ¦ ý]�p¡�©}� Î Ð
¦ �?�]¡���� ¦ ¡L��¢��Z��þ Î Ð � 	�A�-H�
�.���%2W §eÉ6¡�¡�� ¨ � Î Ð � 	�A�-H�
� 	�AB-�� � ��@E�!W §eÉ6¡�¡�� ¨ ��ÿ
��¢ Î Ð � 	�AB-��
�.���%2Wc¦ �Z�]¡���� ¦ ¡���� Î Ð
�.���%2Wc¦ �Z�]¡���� ¦ ¡���� Î Ð
�.���%2Wc¦ �Z�]¡���� ¦ ¡��5ü Î�NB��AB�]Ñ.NBIJ� Ð

¡ çdæ�é&	 � ç2;<¡ ç"ë�/Lè
	�6Dæ�	:ê5(

! �B%Y>9' - � �$�,#L� � �.TW�.%��2@E�&	�� � #$@0-H-Ò���2	�1��$3�%�-Ò@0AJ�$�&%���@0�.	��4MW	��4>9'+- � ���,#L� � � � 	�#$#�% � �&�$	�A�-e*
>�' - � �$�d#Q� � �.TW�.%��2@E�&	��4�$-/��IJ��#�%�IJ%0A��.%�3(@0-/@c�.%�IJ��#$@0�.% � #�@E-�-e*"#Q%�ü?A�%"@c�&%0IJ��#�@E�&%"�$A�-H�&@EA � %Y>9'+- � �$�d#Q� � �&T&�&%0�2@0�.	��xàdV0� �.	 � �2%�@E�&%
@G3�� � �.��	�AB@0�2Y�$�&%0�2@0�.	��+�&�B@0�º	���%0�2@0�.%�-X	�AJ>9'+- � �$�d#Q� � �ÆàdV0� Î.3�� � �.��	�AB@0�2Y	�MZV
W Ð *
; O0@EIJ��#$%Bû

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

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

// Output (random order):

� �
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// age: 45
// surname: Simpson
// forename: Homer

T&A �&�B%�%�O0@EIJ��#�%�bY%���AB-�%����~-�	�IJ%�#$��AB%a%�3��$�.-c��AB�&	ì@a3�� � �.��	�AB@0���=L�.��%�A �$�.%��2@E�&%�	�1�%��Y�.��%�3�� � �.��	�AB@0�2�������AB�&�$A��°�&�B%�-H�.�2�$A���-
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�.��@E�º@0��%Y�2%�M&%��2����AB�c�&�B%d��%�IJ	�1�%�3(�$�&%�IÓ�.	G��	��$A��º�.	P�&�B%dAB%�O0�º�$�.%�I �$AD�.��%JÎ.@0�2Í��$�.�2@0�� Ð �.�2@E1�%���-�@E#�	��23B%��|*
)�%�%Y@0#$-�	(>9'+- � ���,#Q� � �«¢.� * ��� £�=��
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ºv×ÅÖµ´îíD¬�1®"¯�°�°)(Á°�¯�º<��ºK´"çV²�ºK¿
çV¶�¶{¯�é»ç�çf´U¹»ºX·KÚ1¯�¿
¹Î®[º
5 %��&NB�2AB-/@c��	��$A��.%��4�&	P�&�B% � N����2%�AB�º���.%���@0�.	�� �$�&%0I°*

¯�¿
¹Î®[º�¯�³µ²�çDíD¬�1®"¯�°�°)(Á°�¯�º<��ºK´"çV²�ºK¿
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T&M6�&�B% � N����2%�AB�º���.%���@0�.	��+�$�.%�I bY@E-/�&�B%d#$@0-H�
�$�.%�I �$AJ�.��%"3�� � �.��	�AB@0�2c	��4�$M6���
b"@E-/A�NB#�#$=?A�N�#$#��$-Ò��%��.N��2AB%�3+*

ºv×ÅÖµ´îíD¬�1®"¯�°�°)(Á°�¯�º<��ºK´"çV²�ºK¿
çV¶�¶{¿ÅÖ&´Uçf²�ºK¿Åç�� ÀF·uéÎ°,¹»º��véÎ¼ÛÖÙÚ
)�%��&-Ò�&�B% � N����2%�AB�6���.%�IÓ�&	P�&�B%d�$�.%�I=���UÜXMD��	�-H���.��	�AB-/@0M&�&%0�+�.��% � NB�2��%�A��º�$�.%�IJ=�@0AB3D�2%��.N���A�-X@c��	��$A��.%��X�.	G�.��@E�º���.%�I°*
T&M6�&�B@0�º�$�.%�I �$-ÒÍ�%�0	�A�3(�&�B%Y#�@E-��º�$�.%�I 	��X�$M6�.��%"3�� � �.��	�AB@0�2Y�$-Ò%�IJ���&�=��$�º-H%��&-Ò�&�B% � N��2��%�A��
���.%�IÓ�&	^A�N�#$#�@EA�3D��%��.N��2AB-XA�NB#�#�*

ºv×ÅÖµ´îíD¬�1®"¯�°�°)(Á°�¯�º<��ºK´"çV²�ºK¿
çV¶�¶�ºK¿-�¸°,çV®[º�·KÚ
)�%��&-��&�B% � N����2%�AB�X���.%��2@E�&	��U�$�&%0I �.	C��	���AB�X�&	��&�B%^ü?�2-H�/�$�&%0I �$Aa�&�B%^3B� � �&�$	�A�@E�2J@EA�3a�2%0�&NB�2A�-~@F��	���AB�&%0�Q�.	F�.��%(�$�&%0I°*UTWMX�.��%
3B� � �&�$	�A�@E�2Y�$-Ò%�IJ���."���º-H%��.-/�.��% � NB�2�2%0A��6�$�&%�IÓ�.	^ABN�#$#�@0AB3J�2%��.N���A�-/ABN�#$#|*



! �B%Y>��6���.'+�2�2@E � #�@E-�-L���2	�10��3B%�-/@0AJ@E�2��@0Y	�MZÍ����.-,*
#include <qbitarray.h>
T&A��B%��2�$�&-Ò>��6��.%�' ���2@E5¢.� *eÈ��:£0*

@ 3�9 � 	�/�G çJ'9(çdè6ë

��¸ �p��«4¡�¡���¢ Î Ð
��¸ �p��«4¡�¡���¢ ÎEN��$A��º-H�$Öx% Ð
��¸ �p��«4¡�¡���¢ Î � 	�AB-��º>X�6���.' ���2@EJû @ Ð
>��6�$�&'+�2��@0�ûä¦ �Z��¡���� ¦ ¡�ü Î � 	�AB-��
>��6���.'+�2�2@EJû @ Ð
N��$A�� ©}����� Î Ð � 	�A�-H�
Í�	�	�# ¡��]©}���0� ÎEN��$A��º-H�$Öx% Ð
Í�	�	�#U� �p� Î0Í�	�	�#�1�=���AB�º-��$Ö,%�� Ý �+Ð
1��$�2�.N�@E#�1�	��$3JË ������§e¬ Î Ð
>��6�$�&'+�2��@0 § ¦ �?¢ Î Ð � 	�AB-��
Í�	�	�# ���]©}��¸ �p� Î0N��$A�� ��AB3�%�O Ð � 	�AB-��
1�	��$3 ©}�]��¸
�p� ÎEN��$A��º�$A�3B%�O Ð
1�	��$3 ©}�]��¸
�p� ÎEN��$A��º�$A�3B%�O0=�Í�	�	�#�1�@0#$N�% Ð
1�	��$3 §e�p�]��¡�¸
�p� Î0NB��AB�º�$A�3�%0O Ð
Í�	�	�# � ¦?¾�¾ �p�]¸
�p� Î0N��$A��
�$A�3B%�O Ð
Í�	�	�# ��� ÎEN��$A��º�$A�3B%�O Ð � 	�A�-H�
>��6�$�oÜZ@0#�¦ �Z�]¡���� ¦ ¡��y  ÎE�$A��º�$A�3B%�O Ð
Í�	�	�#�¦ �Z��¡���� ¦ ¡���  Î0��AB�º�$A�3�%0O Ð � 	�A�-H�
>��6�$�&'+�2��@0�ûä¦ �Z��¡���� ¦ ¡�>�ü Î � 	�A�-H�º>��6�$�&'+�2��@0�ûä@ Ð
>��6�$�&'+�2��@0�ûä¦ �Z��¡���� ¦ ¡ ?�ü Î � 	�A�-H�º>��6�$�&'+�2��@0�ûä@ Ð
>��6�$�&'+�2��@0�ûä¦ �Z��¡���� ¦ ¡ @\ü Î � 	�A�-H�º>��6�$�.' ���2@02û @ Ð

ß >��6�$�&'+�2��@0Y¦ �?�]¡���� ¦ ¡ � Î Ð � 	�A�-H�

]°ç � écæ�ç2;<©X3�(1/Òæ�	:ê5(Fë

>��6�$�&'+�2��@0Y¦ �?�]¡���� ¦ ¡�> Î � 	�A�-H�º>��6�$�&'+�2��@02û @ � = � 	�AB-��º>X�6���.' ���2@E2û @ �~Ð
>��6�$�&'+�2��@0Y¦ �?�]¡���� ¦ ¡ ? Î � 	�A�-H�º>��6�$�&'+�2��@02û @ � = � 	�AB-��º>X�6���.' ���2@E2û @ �~Ð
>��6�$�&'+�2��@0Y¦ �?�]¡���� ¦ ¡ @ Î � 	�A�-H�º>��6�$�&'+�2��@0�ûä@ � = � 	�A�-H�º>��6�$�&'+�2��@02û @ �~Ð
>�#Q@0�.@0)��.�2%0@0I û ¦ �Z�]¡���� ¦ ¡�A�A Î�>�#Q@0�.@0)��&��%�@0I ûä-�= � 	�AB-��º>X�6���.' ���2@EJû @ Ð
>�#Q@0�.@0)��.�2%0@0I û ¦ �Z�]¡���� ¦ ¡�B�B Î�>�#Q@0�.@0)��&��%�@0I ûä-�=B>��6�$�&'+�2��@02û @ Ð

� -
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¡ çdæ�é&	 � ç2;<¡ ç"ë�/Lè
	�6Dæ�	:ê5(

! �B%Y>��6���.'+�2�2@E � #�@E-�-L���2	�10��3B%�-/@0AJ@E�2��@0Y	�MZÍ����.-,*
�6% � @0NB-�%c>X�6���.' ���2@Ed�$-Ò@c>9\C%�IJ'+�2�2@E�=����
N�-H%�-Ò%�OE��#$� � ���º-H��@E�2�$A��ÏbY�$�&�J@c��%�MW%0�2%�A � % � 	�N�AB�Æ*
'Ø>��6�$�.' ���2@0c�$-Q@^-H��% � ��@E#BÍ���.%c@0���2@EÏ�&�B@0� � @EAF@ �k� %�-H-Q��AB3��$1���3BN�@E#6Í����.-L@EA�3C��%��2M&	��2IÓÍ����.Ý�	���%0�2@0�.�$	�A�-cÎ.' S¸#Q= 795 =?V 795 @0AB3
S 79!6Ð 	�AJ%�AB�&�$�2%"@0���2@00-/	��XÍ����.-e*
�6�$�.- � @0A Í�%aIJ@0A��$��NB#�@E�&%�3 Í�Ù�.��%a-H%����6����Î Ð @0A�3 � #$%�@0�*�6����Î Ð MWNBA � �.�$	�A�-H=9Í�N��"���"�$-^@E#�-H	ä��	�-H-��$Í�#$%Ù�&	ØNB-�%`�&�B%a��AB3�%�OE��AB�ª¢�£
	���%��2@E�&	��4�.	P�.%�-H�º@0AB3D-H%��º�$A�3��$1��$3�NB@0#?Í����.-,* ! �B% ¢�£Q	���%���@0�.	��4��-L@Ï#��$�.�&#$%c-�#$	�bY%��/�.��@EAJ-�%����6�$�ÆÎ Ð @0AB3 � #$%�@0�*�6����Î Ð Í�% � @EN�-H%c-�	�IJ%
�.�2� � K�-/@E�2%Y�2%�Þ]NB����%�3J�&	^��IJ��#�%�IJ%0A��º-H��AB�E#$%�Ý�Í��$�
@E-�-H�$�EABIJ%�A��.-,*
; O0@EIJ��#$%Bû

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]

_`��%�AC@^>X�6���.' ���2@Ec��- � 	�AB-��.�2N � �.%�3F�.��%cÍ��$�.-L@E�2%ÏNBA��$A��$�&�$@0#$��Ö,%�34*+RL-H%cü?#�#�Î Ð �&	J-H%��+@0#$#Z�&�B%ÏÍ����.-Q�&	 � 	�� � * ! ��%c@0���2@E � @EACÍ�%
��%�-H��Ö,%�3Cb"�$�.�D�2%�-H�$Öx%?Î Ð @EA�3 � 	����$%�3DbY���.� � 	���BÎ Ð *f�6�$�&- � @EADÍ�%Ï-H%��
bY�$�&�F-�%����6�$�ÆÎ Ð @0AB3 � #�%�@E�2%�3Fb"�$�.� � #$%�@0�*�6����Î Ð *V�6�$�&- � @EAFÍ�%
�.	����E#$%�3DbY�$�&�J�.	��E��#$%��6����Î Ð *]'ÙÍ��$�.Õ -/1�@E#�NB% � @EAJÍ�%"	�Í��.@0�$A�%03PbY�$�&�J�.%�-H���6�$��Î Ð @0AB3JbY���.�J@0��Î Ð *
>X�6���.' ���2@E"-HN�����	��2�.-X�&�B%�û�Î.' S¸# Ð =.DLÎ 7954Ð =�E Î.V 7954Ð @0AB3GF Î.S 79!6Ð 	���%��2@E�&	���-,*
)�%�%Y@0#$-�	(�
	�#$#$% � �.��	�AF�
#$@0-H-�%�-�¢.� *:-U£�=�TWIJ��#$� � ���.#$c@0A�3 ; O0��#�� � �$�&#$c)��B@0�2%03P� #�@E-�-H%�-Q@0AB3JSQ	�ABÝ�áQRLT6� #�@E-�-H%�-e*

G çJ'9Pç"èª©X3�(1/Òæ�	:ê5(F¡ ê�/«31 çJ(CæEécæ�	:ê5(

¬,H °,º�&çKçf²�×«¶{¶{¬,H5°,º�&çKçf²�×ë·�Ú
� 	�A�-H�&��N � �&-L@0AJ%�IJ���."Í����º@E�2��@0}*

¬,H °,º�&çKçf²�×«¶{¶{¬,H5°,º�&çKçf²�×ë·uéÎ°,¹»º1®"°�ÇV´5Ú
� 	�A�-H�&��N � �&-L@cÍ����º@E�2��@0Y	�M�R�O ß��XÍ��$�.-,* ! ��%"Í����.-/@0��%YN�A��$A��$�.��@E#��$Ö,%�3+*
)�%�%Y@0#$-�	(ü?#�#�Î Ð ¢.�+*xÈ � £0*

¬,H °,º�&çKçf²�×«¶{¶{¬,H5°,º�&çKçf²�×ë·»¯�¿
¹Î®[º1¬,H °,º�&ç�çV²�×I� ² Ú

� 	�A�-H�&��N � �&-L@c-��B@0#$#�	�b � 	���"	�M
ýZ*

Ë�¿0¿ÅÌ�¬,H5°,ºv&ç�çf²�×«¶{¶{²�º=·�éÎ°,¹»º1°,¹Îæ¸´"¾ÁÚ�¯�¿Å¹Î®[º
5 %��&NB�2AB-/�&�B%d10@0#$N�%FÎ � 	�� �,Ð 	�M6�.��%"Í��$�º@0�º��	�-��$�&�$	�A1OQPUö���Ý
*
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)�%�%Y@0#$-�	(	���%���@0�.	��[¢�£0Î Ð ¢.� *eÈ � £0*

Ï=¿0°�æA¬,H °,º�&ç�çV²�×=¶�¶{¯�Ìv´§²�ç�H °,º¸·�éÎ°,¹»º1°,¹Îæ¸´"¾ìÚ
� #�%0@0�2-L�&�B%YÍ����6@E�º��	�-H���.��	�A1OQPUö���ÝaÎ.-�%��.-/�$�º�.	 ��Ð *
)�%�%Y@0#$-�	(-H%����6�$��Î Ð ¢.� *,È�ÈU£L@EA�3J�.	��E��#$%��6����Î Ð ¢.� *,È�ÈU£0*

¬,H °,º�&çKçf²�× ¬,H5°,ºv&ç�çf²�×«¶{¶{¯�¿ÅÖ¸×Z·�Ú1¯�¿
¹Î®[º
5 %��&NB�2AB-/@c3�%�%0� � 	���Y	�M?�.��%YÍ��$�º@0���2@E}*
)�%�%Y@0#$-�	(3�%0�&@ � �+Î Ð ¢.� *,È � £0*

Ï=¿0°�æA¬,H °,º�&ç�çV²�×=¶�¶{æ¸´"º�²u¯�³Û·�ÚìèyÏ«°,ç�ºvéÎ²�Ìvê
#Q%��.@ � ��%�-XM&�2	�IÓ-��B@0�2%03PÍ��$�º@E�2�2@EY3�@0�.@c@0AB3JIJ@0K�%�-/-HN���%"�.��@E�6�&�B��-LÍ����6@E�2��@0Y��-L�&�B%d	�AB#�c	�AB%d��%�MW%0�2�2�$A��G�&	^�&�B%d3B@0�.@?*
T&M6IJN�#$�&�$��#$%cÍ����
@0�2��@0�-Ò-��B@0�2% � 	�IJIJ	�AJ3�@0�.@0=��&�B��-/Í��$�º@E�2�2@EY3�%���%�MW%���%�A � %�-4�&�B%Y3�@0�.@c@0AB3J�E%0�&-L@ � 	���Y	�M6�.��%"3�@0�.@?*�SU	��&�B��AB�
bY�$#�#?Í�%"3�	�A�%Y�$M6�&�B%��2%"�$-ZÑ.NB-�� @c-��$A���#�%c��%�MW%0�2%�A � %B*
)�%�%Y@0#$-�	 � 	���BÎ Ð ¢.� *eÈ � £0*
5 %���IJ��#�%�IJ%0A��.%�3(MW�2	�I >9\F%0IJ' ���2@0�¢.� * �e� úU£0*

Ë�¿0¿ÅÌ�¬,H5°,ºv&ç�çf²�×«¶{¶{ï!Ì�Ì�·�Ë2¿0¿ÅÌ�ÏUÆ«°,¹»º1®"°�ÇV´ÈÀ/�[Â�Ú
í��$#$#�-L�&�B%"Í��$�º@E�2�2@EdbY�$�&�&ã�Î � Õ -/�$M"ãÏ�$- !65 R ; =�	�� � Õ -L��M�ãÏ�$-Òík' 8 ) ;?Ð *
ü?#$#|Î Ð �2%�-H�$Öx%0-/�&�B%dÍ��$�º@E�2�2@EY�&	2R�O ß��/Í����.-/�$M"R�O ß��X�$-ÒAB	�A�AB%��E@E�&�$1�%B*
5 %��&NB�2AB-/í}' 8 ) ; ��M6@cAB	�A�AB%��E@E�&�$1�%¸R�O ß��ÒbY@0-/-H��% � ��ü?%�3(@0AB3D�.��%"Í����º@E�2��@0 � 	�NB#�3JAB	��ºÍ�%d��%�-H��Ö,%�3�)?	��.��%0�2bY��-H%"�2%��.N���A�- !65 R ; *
)�%�%Y@0#$-�	(�2%0-��$Ö,%BÎ Ð ¢.� *xÈ�ÈU£0*

¬,H °,º�&çKçf²�×I� ¬,H °,º�&çKçf²�×«¶{¶{¿
Öµ´"çV²�º�¿
ç �îÀ<·=¯�¿
¹Î®[º�¬,H °,º�&çKçf²�×I�I²�Ú
×0%��2M&	��2IJ-/�.��%"' S¸#ä	���%��2@E�&�$	�A(Í�%��&bY%�%0AP@E#�#BÍ����.-/�$AD�.���$-/Í����
@0�2��@0"@0AB3CýZ* 5 %��.N���A�-X@c�2%0MW%���%�A � %d�.	G�.���$-ÒÍ��$�6@0���2@0}*
T&M
�.��%Ï@E�2��@0�-Q��@E1�%Ï3��$MWM&%��2%0A��º-H��Ö,%�-H=Z�&�B%Ï'+S=# 	���%���@0�.��	�AFN�-H%�- � MW	��/�.��%cIJ�$-H-��$A��JÍ��$�&-H=Z@0-Q�&�B%ÏMW	�#$#$	�b"�$A��(%�OE@0IJ��#$%c3�%0IJ	�A�Ý
-H�.�2@0�.%�-eû

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]

)�%�%Y@0#$-�	(	���%���@0�.	��JD��PÎ Ð ¢.�+*,È � £�=�	���%��2@E�&	��4E��(Î Ð @EA�3J	���%���@0�.	��KF(Î Ð *

¬,H °,º�&çKçf²�×I� ¬,H °,º�&çKçf²�×«¶{¶{¿
Öµ´"çV²�º�¿
ç!À<·»¯�¿Å¹Î®[º1¬,H5°,º�&çKçf²�×I� ² Ú

'+-H-��$�EAB-L@c-H��@E#�#$	�b � 	���Y	�Mºýc�.	G�.���$-/Í��$�º@0���2@0Y@EA�3J�2%0�&NB�2A�-Ò@c�2%�M&%��2%�A � %d�&	P�&�B��-Ò@0�2��@0}*
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¬,H °,º�L¸²�ÌÎ¬,H °,º�&çKçf²�×«¶{¶{¿
Öµ´"çV²�º�¿
ç!è�êë·¸°,¹»º�°,¹Îæ¸´"¾ÁÚ
T&IJ��#$%�IJ%�A��.-/�.��%�¢�£Q	���%��2@E�&	��+MW	��4Í��$�º@0���2@E�-,*
! �B%Y�2%��.N���A�%�3(>��6�$�oÜZ@0#��$-Ò@ � 	�A��.%�O0�6	�ÍxÑ|% � ��*]T&�6IJ@0K�%�-/�$�º��	�-H-��$Í�#�%c�.	G��%��º@EA�3J-H%��º@c-H��AB�E#$%ÏÍ��$�61�@0#$N�%cÍ�Y�$�&-=O,P�öK��Ý(��	�-H���.�$	�A+*
; O0@EIJ��#$%Bû

QBitArray a( 3 );
a[0] = 0;
a[1] = 1;
a[2] = a[0] ^ a[1];

! �B%YMWN�A � �.��	�AB-/�.%�-����6�$�ÆÎ Ð =�-H%����6����Î Ð @EA�3 � #$%�@E�+�6�$�ÆÎ Ð @0��%dM&@0-H�&%���*
)�%�%Y@0#$-�	(@0��Î Ð ¢.�+*,È � £0*

Ë�¿0¿ÅÌ�¬,H5°,ºv&ç�çf²�×«¶{¶{¿
Öµ´Uçf²�ºK¿
ç�è�êë·¸°,¹»º1°,¹Îæ¸´"¾ìÚ1¯�¿Å¹Î®[º
! �B��-Ò��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÍ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�ºÍ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Í�	�1�%YM&N�A � �&�$	�A+*
T&IJ��#$%�IJ%�A��.-/�.��%�¢�£Q	���%��2@E�&	��+MW	�� � 	�A�-H�&@EA��ºÍ��$�º@0���2@E�-,*

¬,H °,º�&çKçf²�×I� ¬,H °,º�&çKçf²�×«¶{¶{¿
Öµ´"çV²�º�¿
çNM�À<·¸¯�¿
¹Î®[ºë¬,H5°,º�&çKçf²�×O� ²1Ú

×0%��2M&	��2IJ-/�.��%"V 7�5 	���%���@0�.��	�A(Í�%��.bY%�%�A(@0#$#�Í��$�.-/��AF�&�B��-/Í��$�6@0���2@E"@EA�3FýZ* 5 %��&NB�2AB-X@c�2%�M&%��2%�A � %"�&	^�&�B��-ÒÍ����º@E�2��@0}*
! �B%c�2%�-HN�#$�
�B@0-L�&�B%"#$%�AB�E�.�F	�M6�.��%c#$	�A���%�-H�
Í��$�
@0���2@Ec	�M6�&�B%"�.bY	�=�bY�$�&�D�.��%YÍ��$�&-LIJ��-H-H��AB�PM&�2	�IÓ�&�B%c-��B	��2�.%�-H�º@0���2@0Y�.@0K�%�AD@E-
� *
; O0@EIJ��#$%Bû

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]

)�%�%Y@0#$-�	(	���%���@0�.	��+û&�(Î Ð ¢.� *,È � £�=�	���%���@0�.	��JD��(Î Ð ¢.� *eÈ � £U@0AB3J	���%��2@E�&	��PF(Î Ð *

¬,H °,º�&çKçf²�×I� ¬,H °,º�&çKçf²�×«¶{¶{¿
Öµ´"çV²�º�¿
çNQ�À<·¸¯�¿
¹Î®[ºë¬,H5°,º�&çKçf²�×I�I²1Ú
×0%��2M&	��2IJ-/�.��% 795 	���%��2@E�&�$	�A(Í�%��&bY%�%0AP@E#�#BÍ����.-/�$AJ�&�B��-ÒÍ����º@E�2��@0Y@0AB3Fý?* 5 %��.N��2AB-/@c�2%0MW%���%�A � %��.	^�.���$-/Í��$�º@0���2@0}*
! �B%c�2%�-HN�#$�
�B@0-L�&�B%"#$%�AB�E�.�F	�M6�.��%c#$	�A���%�-H�
Í��$�
@0���2@Ec	�M6�&�B%"�.bY	�=�bY�$�&�D�.��%YÍ��$�&-LIJ��-H-H��AB�PM&�2	�IÓ�&�B%c-��B	��2�.%�-H�º@0���2@0Y�.@0K�%�AD@E-
� *
; O0@EIJ��#$%Bû

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 1]

)�%�%Y@0#$-�	(	���%���@0�.	��+û&�(Î Ð ¢.� *,È � £�=�	���%���@0�.	��JE\�PÎ Ð @0A�3J	���%��2@E�&	��PFPÎ Ð *
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¬,H °,º�&çKçf²�× ¬,H5°,ºv&ç�çf²�×«¶{¶{¿
Öµ´Uçf²�ºK¿
çVåÃ·�Ú�¯�¿
¹Î®[º

5 %��&NB�2AB-/@cÍ����
@0�2��@0Y�.��@0� � 	�A��.@0�$A�-L�&�B%d�$A�1�%0�2�.%�3(Í����.-/	�M6�.���$-/Í����
@0�2��@0}*
; O0@EIJ��#$%Bû

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

Ë�¿0¿ÅÌ�¬,H5°,ºv&ç�çf²�×«¶{¶�çf´�®"°�ÇV´�·�éÎ°,¹»º1®"°�ÇV´5Ú
5 %�-��$Ö,%�-/�.��%YÍ��$�6@0�2��@0Y�.	JR�O ß��XÍ��$�&-/@EA�3J��%��&NB�2AB- !65 R ; �$M6�&�B%dÍ��$�º@E�2�2@E � 	�N�#$3JÍ�%Y�2%�-H�$Öx%03�=�@0AB3Jí}' 8 ) ; 	��&�B%��2bY�$-�%?*
T&M6�&�B%d@E�2��@0Y��-L%�O0��@0A�3B%�3�=��.��%"A�%0b Í��$�&-/@E�2%Y-H%��º�.	 � *
)�%�%Y@0#$-�	(-H��Ö,%BÎ Ð ¢.� *,È�ÈU£0*

Ï=¿0°�æA¬,H °,º�&ç�çV²�×=¶�¶{®"´Uº�H5°,º=·§éÎ°,¹»º1°,¹Îæ¸´U¾¸Æ�Ë2¿«¿
Ì�Ï=²�Ì�éÎ´5Ú
)�%��&-Ò�&�B%"Í��$�º@E�6��	�-��$�.��	�A1OQPUö���Ý(�&	Jã]ý89)�U�e*
; Þ]N��$1�@0#$%�AB�
�.	
û

if ( value )
setBit( index );

else
clearBit( index );

)�%�%Y@0#$-�	 � #$%�@E�+�6�$�ÆÎ Ð ¢.� *,È � £Q@0AB3D�.	��E��#�%��6����Î Ð ¢.�+*xÈ�ÈU£0*

Ï=¿0°�æA¬,H °,º�&ç�çV²�×=¶�¶{®"´Uº�H5°,º=·§éÎ°,¹»º1°,¹Îæ¸´U¾ÁÚ
! �B��-Ò��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÍ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�ºÍ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Í�	�1�%YM&N�A � �&�$	�A+*
)�%��&-Ò�&�B%"Í��$�º@E�6��	�-��$�.��	�A1OQPUö���ÝÙÎ.-�%��.-X�$�º�&	 �,Ð *
)�%�%Y@0#$-�	 � #$%�@E�+�6�$�ÆÎ Ð ¢.� *,È � £Q@0AB3D�.	��E��#�%��6����Î Ð ¢.�+*xÈ�ÈU£0*

éÎ°,¹»ºë¬,H5°,º�&çKçf²�×«¶{¶{®"°�ÇV´�·�Ú�¯�¿Å¹Î®[º
5 %��&NB�2AB-/�&�B%d-H�$Öx%DÎ.ABN�IJÍ�%��X	�MZÍ��$�&- Ð 	�MZ�.��%YÍ��$�º@0���2@0}*
)�%�%Y@0#$-�	(�2%0-��$Ö,%BÎ Ð ¢.� *xÈ�ÈU£0*

Ë�¿0¿ÅÌ�¬,H5°,ºv&ç�çf²�×«¶{¶�ºK´�®[º�H5°,º=·§éÎ°,¹»º1°,¹Îæ¸´U¾ÁÚ1¯�¿
¹Î®[º
5 %��&NB�2AB- !65 R ; �$M6�&�B%dÍ��$�º@E�º��	�-H���.��	�A1OQPUö���ÝP��-/-H%��.=���* %B*���- � *
)�%�%Y@0#$-�	(-H%����6�$��Î Ð ¢.� *,È�ÈU£L@EA�3 � #�%�@E�+�6�$�ÆÎ Ð ¢.� *,È � £0*

Ë�¿0¿ÅÌ�¬,H5°,ºv&ç�çf²�×«¶{¶�ºK¿SR�RfÌv´JH °,º=·uéÎ°,¹»º1°,¹Îæ¸´"¾\Ú
! 	��E��#$%�-Ò�.��%"Í����
@0�º��	�-H�$�&�$	�A1OQPUöK��Ý
*
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T&M6�&�B%d���2%�1��$	�N�-Ò1�@0#$N�%cbY@0- � =��.��%"A�%�b�1�@0#$N�%cbY�$#�#BÍ�% � *�TWM6�.��%"����%�1��$	�N�-/1�@E#�NB%Yb"@E- � =��&�B%"AB%�b 10@0#$N�%YbY��#$#�Í�% � *
)�%�%Y@0#$-�	(-H%����6�$��Î Ð ¢.� *,È�ÈU£L@EA�3 � #�%�@E�+�6�$�ÆÎ Ð ¢.� *,È � £0*

]°ç � écæ�ç2;<©X3�(1/Òæ�	:ê5(Fë

¬,H °,º�&çKçf²�× ¿
Öµ´"çV²�ºK¿
ç*� ·¸¯�¿
¹Î®[º1¬,H °,º�&ç�çV²�×I� ²�ÂÅÆ=¯�¿Å¹Î®[º1¬,H5°,ºv&ç�çf²�×I� ²UTëÚ
5 %��&NB�2AB-/�&�B%d'+S¸#ä�2%0-�NB#��ºÍ�%0�&bY%�%�A(�.��%YÍ��$�6@0�2��@0�-Qý;V^@EA�3CýXWL*
)�%�%Y@0#$-�	(>��6�$�&'+�2��@0BûWû 	���%���@0�.	��+û&�PÎ Ð ¢.� *,È � £0*

¬,(ì²�º�²uÍÅº�çf´�²�¼0� ¿
Öµ´"çV²�ºK¿
ç#&F·¸¬,(Á²�ºK²�Í
º�çV´§²�¼0� ®"Æ0¯�¿
¹Î®[º1¬,H °,º�&ç�çV²�×I� ²�Ú

_��2�$�.%�-/Í��$�º@0���2@0ÏýÏ�&	^-��.�2%�@EIÈR�*
)�%�%Y@0#$-�	(íe	��2IJ@E�Z	�M6�&�B%d>�#Q@0�.@0)��&��%�@0I 	���%��2@E�&	���-�¢.TWA���N���[ 7 N��.��N��6@EA�3DSU%��.bY	��2K���AB�ÏbY���.�J>9��£0*

¬,(ì²�º�²uÍÅº�çf´�²�¼0� ¿
Öµ´"çV²�ºK¿
ç#�&�F·¸¬,(Á²�ºK²�Í
º�çV´§²�¼0� ®"Æ0¬,H °,º�&çKçf²�×I�I²�Ú
5 %�@03B-/@cÍ����
@0�2��@0Y�$A��.	(ýYM&�2	�IÓ-��.�2%0@0I R�*
)�%�%Y@0#$-�	(íe	��2IJ@E�Z	�M6�&�B%d>�#Q@0�.@0)��&��%�@0I 	���%��2@E�&	���-�¢.TWA���N���[ 7 N��.��N��6@EA�3DSU%��.bY	��2K���AB�ÏbY���.�J>9��£0*

¬,H °,º�&çKçf²�× ¿
Öµ´"çV²�ºK¿
çYM ·=¯�¿
¹Î®[º1¬,H °,º�&ç�çV²�×I� ²�Â§Æ«¯�¿
¹Î®[º1¬,H °,º�&ç�çV²�×I� ²UTZÚ
5 %��&NB�2AB-/�&�B%dV 795 �2%�-HN�#$�ºÍ�%��.bY%�%�A(�&�B%dÍ��$�º@E�2�2@E�-Lý8V^@0AB3FýZWQ*
)�%�%Y@0#$-�	(>��6�$�&'+�2��@0BûWû 	���%���@0�.	��JE°Î Ð *

¬,H °,º�&çKçf²�× ¿
Öµ´"çV²�ºK¿
çYQÎ·=¯�¿
¹Î®[º1¬,H °,º�&ç�çV²�×I� ²�Â§Æ«¯�¿
¹Î®[º1¬,H °,º�&ç�çV²�×I� ²UTZÚ
5 %��&NB�2AB-/�&�B% 7�5 �2%0-�NB#��ºÍ�%0�&bY%�%�A(�.��%"Í����
@0�2��@0�-Qý;V^@EA�3FýXWL*
)�%�%Y@0#$-�	(>��6�$�&'+�2��@0BûWû 	���%���@0�.	��JD��(Î Ð ¢.� *eÈ � £0*



! �B%Y>��6����Ü?@E# � #$@0-H-Ò�$-Ò@EAJ��AB�&%0�2A�@E# � #$@0-H-H=�N�-H%�3DbY�$�&�J>X�6���.' ���2@E}*
#include <qbitarray.h>

@ 3�9 � 	�/�G çJ'9(çdè6ë

��¸ �p�$¹º��� ÎE>��6�$�.' ���2@02Wc@0=�N��$A��
� Ð
¦ �?�]¡���� ¦ ¡L� ¨ � Î Ð
>��6�$�oÜZ@0#Uû ¦ �Z�]¡���� ¦ ¡�ü Î � 	�A�-H�º>��6�$��Ü?@0#�û 1 Ð
>��6�$�oÜZ@0#Uû ¦ �Z�]¡���� ¦ ¡�ü ÎEÍ�	�	�#�1 Ð

¡ çdæ�é&	 � ç2;<¡ ç"ë�/Lè
	�6Dæ�	:ê5(

! �B%Y>��6����Ü?@E# � #$@0-H-Ò�$-Ò@EAJ��AB�&%0�2A�@E# � #$@0-H-H=�N�-H%�3DbY�$�&�J>X�6���.' ���2@E}*
! �B%Y>��6����Ü?@E#��$-Ò�2%0Þ�NB����%�3(Í�Y�&�B%"�$A�3B%�O0�$A��ë¢�£L	���%0�2@0�.	��4	�AJÍ����6@E�2��@0�-e*"#Q	�A�Õ �6N�-H%"�$�º�$AD@0ABY	��&�B%�� � 	�A��.%�OE�Æ*
)�%�%Y@0#$-�	(�
	�#$#$% � �.��	�AF�
#$@0-H-�%�-�¢.� *:-U£0*

G çJ'9Pç"èª©X3�(1/Òæ�	:ê5(F¡ ê�/«31 çJ(CæEécæ�	:ê5(

¬,H °,º�L¸²�Ìv¶{¶{¬,H °,º�L=²�Ìu·¸¬,H °,º�&ç�çV²�× íì²�Æ§éÎ°,¹»º1°�Ú
� 	�A�-H�&��N � �&-Y@��2%�M&%��2%�A � %J�.	a%�#$%�IJ%�A��»O+�$A`�.��%D>X�6���.' ���2@ECýZ* ! �B��-"�$-"bY�B@0�U>��6�$�&'+�2��@0Bû�û 	���%��2@E�&	��:¢�£ � 	�A�-H�.�2N � �&-"�$�&-Y�2%0�&NB�2A
10@0#$N�%cbY���.�+*

¬,H °,º�L¸²�Ìv¶{¶{¿
Öµ´Uçf²�ºK¿
çD°,¹»º¸·�Ú
5 %��&NB�2AB-/�&�B%d10@0#$N�%c�2%0MW%���%�A � %�3^Í�Y�.��%">��6�$�oÜZ@0#�*

¬,H °,º�L¸²�Ì[� ¬,H5°,ºZL=²�Ìv¶{¶�¿ÅÖµ´"çf²�ºK¿Åç!ÀF·¸¯�¿
¹Î®[ºë¬,H5°,º�L¸²�Ì\�7ÏõÚ
)�%��&-Ò�&�B%"10@0#$N�%Y�2%�M&%��2%0A � %03PÍ�Y�.��%">��6�$�oÜZ@0#��.	^�.��@E�6�2%�M&%��2%0A � %03PÍ�Y>��6�$��Ü?@0#�ãZ*

¬,H °,º�L¸²�Ì[� ¬,H5°,ºZL=²�Ìv¶{¶�¿ÅÖµ´"çf²�ºK¿Åç!ÀF·�Ë2¿0¿ÅÌ�ÏõÚ

! �B��-Ò��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÍ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�ºÍ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Í�	�1�%YM&N�A � �&�$	�A+*
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! �B%Y>��6��.%�' ���2@E � #�@E-�-L���2	�1��$3�%0-X@0AD@E�2�2@Ed	�M6Í�0�&%�-e*
#include <qcstring.h>
T&A��B%��2�$�&-Ò>9\F%�IJ'+�2��@0 ¢.� * �,��� £0à � ��@E�[�(*
T&A��B%��2�$�&%03JÍ�d>��6�$�.' ���2@0�¢.� * � -U£Q@0A�3J>��+)��&����AB�ë¢.� *,ú��U£0*

@ 3�9 � 	�/�G çJ'9(çdè6ë

��¸ ¢E���]«4¡�¡���¢ Î Ð
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¡ çdæ�é&	 � ç2;<¡ ç"ë�/Lè
	�6Dæ�	:ê5(

! �B%Y>��6��.%�' ���2@E � #�@E-�-L���2	�1��$3�%0-X@0AD@E�2�2@Ed	�M6Í�0�&%�-e*
! �B%Y>��6��.%�' ���2@E � #�@E-�-L���2	�10��3B%�-/@0AF%�O0��#$� � �$�&#$c-��B@0��%�3J@0���2@0Y	�M6Í���.%�-e*�T&�
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� N�-H�&	�I 3B@0�.@?*Z>X�6��&%0' ���2@0c�$-Q��IJ��#$%�IJ%�AB�&%03D@0-Q>9\F%0IJ' ���2@0?à � ��@E�[�(*Z)�%�%c�.��%c>�\F%�IJ'+�2��@0c3�	 � N�IJ%�AB�&@E�&�$	�ADM&	��/MWNB�2�.��%��
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)�%�%Y@0#$-�	(�
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#include <qcache.h>
T&A��B%��2�$�&-Ò>9×��.�2�
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�$�+#��$KE%^@��&-��B	��2�+��AB�Æ* �~Î.TWAF@PMW%0b��%0@0�2-U�$� IJ@EGÍ�%
AB% � %0-�-H@0��F�.	aIJ@0K�%D>9�
�B@0�dÈ � Ý�Í��$�Ub"�B%�A°IJ	���%J�&�B@0AÁ��ú�ú�ÈU�`RLAB� � 	�3�% � 	�3�%D��	���AB�&-"��@E1�%DÍ�%�%�A`3�%�ü?A�%03Ù@0AB3 � 	�IJ%J��AB�&	
NB-�%?* Ð
>��
��@E�~���2	�10��3B%�-9@JMWNB#�# � 	�IJ��#$%�IJ%�AB�/	�M4�&%0-��.��AB�:[ � #�@E-�-H�$ü � @0�.��	�AÙM&N�A � �.��	�AB-�= � 	�AB1�%��2�.�$A��D�.	C@EA�3aM&�2	�I 	��.��%0�QM&	��2IJ@E�&-H= � 	�A�Ý
10%��2�.��AB�GM&�2	�I � 	�IJ��	�-H%�3(�&	P3�% � 	�IJ��	�-H%�3^RQA�� � 	�3B%�=�@EA�3J�.�2��$A��^�&	 � 	�IJ��@E�2%"@0A�3 � @0-H%�Ý � 	�A�1�%0�2�6�$M6�	�ND@0-HKÏ�$�º�.	
*
! �B% � #$@0-H-��$ü � @0�.�$	�A MWNBA � �&�$	�A�-P��A � #$N�3B%ÙMWNBA � �.�$	�A�-G#$�$KE%Ù�.��	�-H%a�$A � �.���%?* �B=QÍ�NB��	���%0�2@0�.�$A��°	�A �&�B%�MWN�#$#U�2@EA���%a	�M9RLAB� � 	�3�%
� ��@E�2@ � �&%0�2-e* ! ��%�d@0#$#��2%0�&NB�2A !65 R ; ��M?�.��% � ��@E�2@ � �.%�� �$-X@ � %����&@E��A(�.���%d	�M � ��@0��@ � �&%��*)B	��.��%0�2bY��-H%��.��%0��2%0�&NB�2APí}' 8 ) ; * ! ��%0-�%
� #�@E-�-H�$ü � @0�.��	�A�MWNBA � �&�$	�A�-U@0��%Ï�$-�SUN�#$#�Î Ð Î.�2%��.N���A�- !65 R ; ��M+�&�B% � �B@0��@ � �.%��/�$-URYâ ��������Ð =6�$-�×�����AB�ÆÎ Ð Î !65 R ; �$M
�.��% � ��@E�2@ � �&%0�Ò�$-
@EA�9-H	��2�B	�M�������AB�&@EÍ�#�% � ��@0��@ � �&%��$=0�$A � #�NB3��$A��YbY���$�&%0-���@ � % Ð =E��-H×�NBA � ��Î Ð Î.@0AB~-�	�����	�M���N�A � �&@E�&�$	�A Ð =��$-�\C@0�2K6Î Ð Î.RLAB� � 	�3�%~\F@E�2K Ð =
�$- 8 %��.�.%���Î.@Y#�%��.�.%�� Ð =��$-�SUNBIJÍ�%��xÎ Ð Î.@0A�Y-H	��2�6	�MZA�NBIJ%��2� �~� �B@0��@ � �.%�� Ð =���- 8 %0�&�.%�� 7 �2SUN�IJÍ�%��,Î Ð =E@EA�3J�$-*#Q�$�E�$�ÆÎ Ð Î.3�% � �$IJ@0#�3B�������.- Ð *
'+#$#�	�M6�.��%�-H%d@E�2%YbY�2@E����%���-X@0�2	�NBA�3 � @0�.%��E	���BÎ Ð bY�B� � �J�2%��.N���AP�.��%YRQA�� � 	�3B%�Ý�3�%0üBAB%�3 � @0�.%���	��2"	�M6%�@ � � � �B@0�2@ � �.%���*
>��
��@E�ÒM&N��2�.��%0�/���2	�10��3B%�-Ò3B����% � �.��	�A4Î Ð =BbY�B� � �F�$A�3�� � @E�&%0-L�.��%&�&A�@0�.N���@0#,�4b"�����.�$A��P3��$�2% � �&�$	�AF	�Mº�.���$- � �B@0�2@ � �.%���* ! ��%QÑ|	���AB��AB�ZÎ Ð
M&N�A � �.��	�A`��AB3�� � @0�.%�-Y��	�bÓ�.��% � ��@0��@ � �&%��XÑ.	��$A�-"b"�$�.�°�$�&-"A�%��$����Í�	��2-JÎ.A�%0%�3�%�3°IJ	�-��.#�FMW	��9'+�2@EÍ�� � Ð @EA�3`üBAB@0#$#�CIJ�����2	��2%03+Î Ð =
bY�B� � �J��AB3�� � @0�.%�-Lb"�B%��.��%��4�.��% � ��@E�2@ � �.%��4A�%�%�3B-/�.	GÍ�%YIJ�����2	���%�3(b"�B%�AJ�$�º��-Ò���2�$A��.%�3J�$AJ���.-��WNBA�AB@0�.N��2@E#d� bY�2�$�&�$A��^3��$�2% � �&�$	�A+*
� 	�IJ��	�-H%�3 RLAB� � 	�3�% � ��@E�2@ � �&%0�2-ÙÎ.#��$K�%\ûQ@0�2�$A���) Ð � @0A Í�% � 	�A�1�%����&%03 �.	 3�% � 	�IJ��	�-H%�3 RQA�� � 	�3B% Î��&@��YMW	�#$#�	�bY%�3 Í�Á�W�2�$A��
@EÍ�	�1�%�� Ð Í�YN�-H�$A��G3B% � 	�IJ��	�-��$�&�$	�A+Î Ð *
T&ACRQA�� � 	�3B%�= � 	�IJ��@E�2�$-�	�AC��-UAB	�� AB% � %�-H-H@0�2�$#$^��	�-H-H��Í�#$%Ï@0AB3 � @0-H% � 	�A�1�%���-��$	�AF�$-U1�%���Ï3��$MWü � NB#��4@0�+Í�%�-H�Æ*
RQA�� � 	�3�%0= � 	�1�%�����AB�
�.��%&�&%�A��.�$�2%��ºbY	���#�3B=�@0#$-H	P�$A � #�NB3�%�-QIJ	�-H�º	�Mº�.��%YbY	��2#$3�Õ - � @E-�%Y@0AB3D-H	��2�.��AB�^����	�Í�#�%0IJ-,*�>9�º�.�2�$%�-H=�Í�N�� A�	��º10%��2c�B@0�234ûZ	���%���@0Ý
�.	��[�5��@0AB3DMW����%0A�3�-QbY��#$#?3�	 � 	�IJ��@0�2�$-H	�ADÍ�@0-H%�3D��NB�2%�#$Ï	�AD�.��%cABN�IJ%���� � RLAB� � 	�3�%c1�@E#�NB%CÎ � 	�3B%c��	��$A�� Ð 	�M
�&�B% � ��@E�2@ � �.%��2-H=
@EA�3JNB����%��,Î Ð @0AB3J#�	�bY%��,Î Ð bY��#$#�3B	 � @E-�% � ��@0AB�E%0-/bY��%�A(�.��% � ��@E�2@ � �.%��4��@0-X@cbY%�#$#$Ý�3�%�ü?A�%03JN�����%0�p[�#$	�b"%0�2Ý � @0-H%d%�Þ]NB��1�@E#�%0A���*
! �B%��2%^��-~AB	D����	�1���-H�$	�A�M&	��L#$	 � @E#�%0Ý�3�%���%�A�3B%�A�� � @E-�%PMW	�#$3��$A��J��N�#$%�-~	�� � 	�IJ��@E�2�$-�	�A�)X�&�B%�-�%^MWNBA � �.�$	�A�-~@0��%GIJ%�@EA��4�.	DÍ�%^M&@0-H�
-H	P�&�B%� � @0AJÍ�%YNB-�%�3JNBA�@EIJÍ�����N�	�NB-�#$Ï�$AJ3�@0�.@c-H�&��N � �.N���%�-e*
! �B% � 	�A�10%��2-H��	�AJM&N�A � �.��	�AB-/��A � #$N�3B%cN�A�� � 	�3B%BÎ Ð Î.�.	G@c- � @E#�@E� Ð =B#�@E�&�$A � Î Ð Î.�.	G- � @0#$@0�$=�Í�NB� � 	�AB1�%��2�.-/@E#�#BA�	�A�Ý 8 @E�&�$A � � ��@0��@ � �&%���-
�.	 ��Ð =��2	�bDÎ Ð Î.���$1�%�-/�.��%"RLAB� � 	�3�%"�2	�b Ð = � %0#�#�Î Ð Î.����10%�-/�.��%YRLAB� � 	�3�% � %�#$# Ð =�3��$�E�$��Ü?@0#$N�%?Î Ð Î.����10%�-/�.��%"��AB�&%���%��41�@E#�NB%c	�M?@EA�Y	�M
�.��%YABN�IJ%���	�N�-/3B������� � �B@0�2@ � �.%��2- Ð =�@0AB3J@c��	�-H�º	�M � 	�AB-��.�2N � �.	��2-e*
\C	��2%Y�$A�MW	���IJ@0�.��	�A � @0ADÍ�%"MW	�NBA�3J�$AJ�&�B%"3B	 � NBIJ%�A��6'+Í�	�N��ºRQA�� � 	�3B%B*
)�%�%Y@0#$-�	(>9)��.�2�$A��ë¢.� * � �,ú�£�=�>9�
�B@0� 5 %�M�¢.� *,ú�ú�£L@EA�3 ! %�O0� 5 %�#$@0�.%�3J� #�@E-�-H%�-e*
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çK×
! �B��-Ò%�A�NBIÓIJ@E��-/�.��%"RLAB� � 	�3�% � �B@0��@ � �.%�� � @E�&%0�E	�����%�-e* ! �B%dM&	�#�#$	�bY��AB� � �B@0��@ � �.%���-X@0�2%YAB	��2IJ@0�.�$1�%Y��AJRQA�� � 	�3B%Bû

ß QChar::Mark_NonSpacing
ÝZRLAB� � 	�3�% � #$@0-H-ÒAB@0IJ%Y\FA

ß QChar::Mark_SpacingCombining
ÝZRLAB� � 	�3�% � #$@0-H-ÒAB@0IJ%Y\ �

ß QChar::Mark_Enclosing
Ý6RQA�� � 	�3B% � #�@E-�-LA�@EIJ%"\C%

ß QChar::Number_DecimalDigit
Ý6RLAB� � 	�3�% � #$@0-H-ÒAB@0IJ%YSU3

ß QChar::Number_Letter
ÝZRLAB� � 	�3�% � #$@0-H-ÒAB@0IJ%YSU#

ß QChar::Number_Other
Ý?RQA�� � 	�3B% � #$@0-H-ÒA�@EIJ%YSQ	

ß QChar::Separator_Space
ÝZRLAB� � 	�3�% � #$@0-H-ÒAB@0IJ%srZ-

ß QChar::Separator_Line
Ý6RQA�� � 	�3B% � #�@E-�-LA�@EIJ%trZ#

ß QChar::Separator_Paragraph
Ý6RLAB� � 	�3�% � #$@0-H-ÒAB@0IJ%srZ�
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ß QChar::Other_Control
ÝZRLAB� � 	�3�% � #$@0-H-ÒAB@0IJ%Y� �

ß QChar::Other_Format
Ý?RQA�� � 	�3B% � #$@0-H-ÒA�@EIJ%Y�
M

ß QChar::Other_Surrogate
ÝZRLAB� � 	�3�% � #$@0-H-ÒAB@0IJ%Y�
-

ß QChar::Other_PrivateUse
ÝZRQA�� � 	�3B% � #�@E-�-LA�@EIJ%"� 	

ß QChar::Other_NotAssigned
Ý6RLAB� � 	�3�% � #$@0-H-ÒAB@0IJ%Y�
A

! �B%YMW	�#$#�	�bY�$A�� � @0�.%���	��2�$%�-X@0��%"�$A�M&	��2IJ@E�&�$1�%"��ADRQA�� � 	�3B%Bû

ß QChar::Letter_Uppercase
ÝZRQA�� � 	�3B% � #�@E-�-LA�@EIJ% 8 N

ß QChar::Letter_Lowercase
ÝZRQA�� � 	�3B% � #�@E-�-LA�@EIJ% 8 #

ß QChar::Letter_Titlecase
ÝZRQA�� � 	�3B% � #�@E-�-LA�@EIJ% 8 �

ß QChar::Letter_Modifier
ÝZRLAB� � 	�3�% � #$@0-H-ÒAB@0IJ% 8 I

ß QChar::Letter_Other
Ý?RQA�� � 	�3B% � #$@0-H-ÒA�@EIJ% 8 	

ß QChar::Punctuation_Connector
ÝZRLAB� � 	�3�% � #$@0-H-ÒAB@0IJ%Y× �

ß QChar::Punctuation_Dash
ÝZRQA�� � 	�3B% � #�@E-�-LA�@EIJ%"×�3

ß QChar::Punctuation_Open
ÝZRQA�� � 	�3B% � #�@E-�-LA�@EIJ%"×�-

ß QChar::Punctuation_Close
Ý6RLAB� � 	�3�% � #$@0-H-ÒAB@0IJ%Y×�%

ß QChar::Punctuation_InitialQuote
ÝZRQA�� � 	�3�% � #�@E-�-LA�@0IJ%Y×��

ß QChar::Punctuation_FinalQuote
Ý6RQA�� � 	�3B% � #�@E-�-LA�@0IJ%Y×�M

ß QChar::Punctuation_Other
Ý6RLAB� � 	�3�% � #$@0-H-ÒAB@0IJ%Y×0	

ß QChar::Symbol_Math
Ý6RQA�� � 	�3�% � #$@0-H-ÒAB@0IJ%Y)�I

ß QChar::Symbol_Currency
ÝZRLAB� � 	�3�% � #$@0-H-ÒAB@0IJ%Y) �

ß QChar::Symbol_Modifier
ÝZRLAB� � 	�3�% � #$@0-H-ÒAB@0IJ%Y)�K

ß QChar::Symbol_Other
Ý?RQA�� � 	�3B% � #$@0-H-ÒA�@EIJ%Y)�	

! �B%��2%"@0��%Y�&bY	 � @0�.%���	��2�$%�-/�.��@0�
@0�2%"-H��% � �$ü � �&	P>9��û

ß QChar::NoCategory
Ý?NB-�%03DbY��%�A(>9�º�$-/3B@0Ö,%�3J@0AB3 � 	�ABMWN�-H%�3J@EA�3 � @EA�AB	��ºIJ@0K�%Y-�%�AB-�%Y	�M6@EA���.���$A��6*

ß QChar::Punctuation_Dask
ÝZ	�#$3D�.���	G@E#��$@0-LMW	��4×�NBA � �.N�@E�&�$	�AdcK#L@E-��

¬õ±«³µ²�çf¶{¶{±�¿0¼ÛË2°,¹Î°,¹[R!±«Ìv²�®"®
! �B��-Y%�ABN�I 3�%�ü?A�%�-"A�@EIJ%�-YMW	��d-�	�IJ%C	�ML�.��% � 	�IJÍ���AB��AB� � #$@0-H-�%0-c3�%�ü?A�%�3`��Aì�.��%FRQA�� � 	�3B%D-H�&@EA�3�@E�234*()�%�%D�.��%CRLAB� � 	�3�%
)��&@EA�3�@E�23JM&	��+@GIJ	��2%"3�%��.@0�$#�%03J3�%�- � �������.�$	�A+*

¬õ±«³µ²�çf¶{¶�(Á´§¯�¿0¼ÛÖµ¿0®"°,ºK°�¿Å¹
! �B��-~%0A�N�I �.���%G3B%�ü?A�%�-~�.��%^RLAB� � 	�3�%P3�% � 	�IJ��	�-��$�.��	�A�@0�.�&����Í�NB�&%0-,*Ò)�%�%P�&�B%^RQA�� � 	�3B%G)��.@0AB3�@E�23�MW	��U@(3�%�- � �������&�$	�AC	�M4�.��%
10@0#$N�%�-e*

¬õ±«³µ²�çf¶{¶�(Á°,çf´�¯�ºK°�¿Å¹
! �B��-Ò%�A�NBIÓ�.���%"3�%0üBAB%�-/�.��%"RLAB� � 	�3�%"3��$�2% � �&�$	�AJ@0�.�&����Í�NB�&%0-,*])�%�%Y�&�B%dRQA�� � 	�3B%")��&@EA�3�@E�23(MW	��X@c3B%�- � �2�$���.��	�A(	�M6�.��%"1�@0#$N�%0-,*
T&AD	��23B%��+�&	 � 	�ABMW	��2I �&	P��[��Uâ(â AB@0IJ�$A�� � 	�A�1�%0A��.��	�AB-��$#Q���*�º�$-/���2%0��%�A�3B%�3(�&	^�&�B% � 	�3�%0-XN�-H%�3D�$AJ�&�B%"RQA�� � 	�3B%d)��&@EA�3�@E�234*
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! �B��-~%0A�N�I �.���%G3B%�ü?A�%�-~�.��%^RLAB� � 	�3�%P3�% � 	�IJ��	�-��$�.��	�A�@0�.�&����Í�NB�&%0-,*Ò)�%�%P�&�B%^RQA�� � 	�3B%G)��.@0AB3�@E�23�MW	��U@(3�%�- � �������&�$	�AC	�M4�.��%
10@0#$N�%�-e*
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¬õ±«³µ²�çf¶{¶{¬õ±«³&²�çµ·�Ú

� 	�A�-H�&��N � �&-L@cA�N�#$#�>��
��@E��Î.	�A�%"�&�B@0�º�$-HSQNB#�#�Î Ð�Ð *

¬õ±«³µ²�çf¶{¶{¬õ±«³&²�çµ·¸¯�³µ²�çì¯�Ú

� 	�A�-H�&��N � �&-L@c>9�
�B@0� � 	����2%�-H��	�AB3��$A��c�.	^'+)��
T&T [ 8 @0�.��A � � �B@0�2@ � �.%���ák*

¬õ±«³µ²�çf¶{¶{¬õ±«³&²�çµ·�éÎ¯�³µ²�çì¯�Ú

� 	�A�-H�&��N � �&-L@c>9�
�B@0� � 	����2%�-H��	�AB3��$A��c�.	^'+)��
T&T [ 8 @0�.��A � � �B@0�2@ � �.%���ák*

¬õ±«³µ²�çf¶{¶{¬õ±«³&²�çµ·�éÎ¯�³µ²�çì¯�ÆÅéÎ¯�³&²�ç�ç&Ú

� 	�A�-H�&��N � �&-L@c>9�
�B@0�XMW	��4RQA�� � 	�3B% � %�#$#�á4�$AJ�2	�bÐ�x*

¬õ±«³µ²�çf¶{¶{¬õ±«³&²�çµ·¸¯�¿Å¹Î®[º�¬õ±«³&²�çv� ¯&Ú

� 	�A�-H�&��N � �&-L@ � 	���Y	�MÅák* ! ���$-/��-L@c3�%�%0� � 	����=��$M6-�N � �J@c#$�������.bY%�������� 	�ÍxÑ.% � � � @EADÍ�%d-H@0�$3D�.	G�B@01�%Y3�%0%�� � 	����$%�-,*

¬õ±«³µ²�çf¶{¶{¬õ±«³&²�çµ·�éÎ®[³µ¿
ç�º&çV¯�Ú

� 	�A�-H�&��N � �&-L@c>9�
�B@0�XMW	��4�.��% � �B@0�2@ � �.%��4bY���.�JRLAB� � 	�3�% � 	�3B%d��	���AB���*áx*

¬õ±«³µ²�çf¶{¶{¬õ±«³&²�çµ·¸®[³µ¿
ç�º&çV¯�Ú

� 	�A�-H�&��N � �&-L@c>9�
�B@0�XMW	��4�.��% � �B@0�2@ � �.%��4bY���.�JRLAB� � 	�3�% � 	�3B%d��	���AB���*áx*

¬õ±«³µ²�çf¶{¶{¬õ±«³&²�çµ·�éÎ°,¹»º&çf¯�Ú

� 	�A�-H�&��N � �&-L@c>9�
�B@0�XMW	��4�.��% � �B@0�2@ � �.%��4bY���.�JRLAB� � 	�3�% � 	�3B%d��	���AB���*áx*

¬õ±«³µ²�çf¶{¶{¬õ±«³&²�çµ·¸°,¹»ºµçf¯�Ú

� 	�A�-H�&��N � �&-L@c>9�
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��%�-H��% � �.�$1�%�#$}*
)��&����AB�E-Q�&�B@0� � 	�A��.@0�$AFABN�IJÍ�%���- � @EAFÍ�% � 	�AB1�%��2�.%�3J�.	(A�N�IJÍ�%0�2-/bY�$�&�D�.	�)��B	��2��Î Ð =��&	�T&A���Î Ð =��&	 8 	�A��6Î Ð =��.	�R 8 	�AB�ZÎ Ð =��.	�í�#$	�@0��Î Ð
@EA�3D�.	"#Q	�N�Í�#$%BÎ Ð *ESQNBIJÍ�%��2- � @0AFÍ�% � 	�A�1�%����&%03P�.	P-��.�2�$A���-ÒbY�$�&�(-H%��&SUNBI°Î Ð *
\C@0ABd	���%0�2@0�.	��2-4@E�2%�	�10%��2#$	�@03B%�3^�.	ÏbY	��2KYbY�$�&�(>9�4)��.�2�$A���-,*�>9�4)��.�2�$A��c@0#$-H	G-HN�����	����&-4-H	�IJ%�IJ	���%�	�Í�- � N���%dM&N�A � �.��	�AB-�=�%B* �6*
-H������AB�&MÆÎ Ð =�-�%��.)��.�xÎ Ð @0A�3J-H%�� ; OE��@0AB3+Î Ð *
m ¦ ��� ¦?¨a¥ ¬6��¡���§e����¡ ¥ ¦ ���Z��¡��p© ¦?¨ ©
T&A`>��+)��&����AB���.��%FA�	��.��	�Aì	�MÒNB����%�� � @0-H%D@EA�3ì#�	�bY%�� � @0-H%D@EA�3ì	�MÒbY��� � � � �B@0�2@ � �.%����$-Y�E��%�@0�.%��d�&�B@0A°	��d#�%0-�-c�.��@EA°@0AB	��&�B%��
� ��@E�2@ � �&%0�d�$-Y#�	 � @0#$%C3B%���%�AB3�%�AB�Æ* ! �B��-Y@0M&MW% � �&-YM&N�A � �&�$	�A�-YbY��� � �ì-HN�����	����U@ � @0-H%C�$A�-H%�A�-H�$�&�$1�%�	����&�$	�A°	��"bY��� � � � 	�IJ��@E�2%
	��U#$	�bY%�� � @0-H%^	��UN�����%�� � @0-H%^�.��%0���Q@0���ENBIJ%�A��.-,*Q� @0-H%(��AB-�%�AB-��$�.��1�%(	���%0�2@0�.�$	�A�-U@0AB3 � 	�IJ��@E�2�$-�	�AB-~b"�$#$#ºÍ�%^@ �}� N��2@E�&%P�$M+Í�	��.�
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TWT � ��@E�2@ � �.%��2-e* Î.T&M
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�.���$-4@0M&MW% � �&-4�$A � #$N�3B% � 	�A��.@0�$A�-eÎ Ð =�ü?A�34Î Ð =]üBAB3 5 %�1?Î Ð =E	���%0�2@0�.	��xà(Î Ð =E	���%��2@E�&	��,à5�PÎ Ð =E	���%���@0�.	��[�(Î Ð =0	���%0�2@0�.	��[�5�(Î Ð =0#$	�bY%��xÎ Ð
@EA�3DNB����%��,Î Ð *
×0%��2M&	��2IJ@0A � %cAB	��&%Bû ! ��%c>9�4)��.�2�$A��PIJ%��.��	�3B-/MW	��/> 5 %�� ; OE�P-H%�@E� � �B��AB�^@E�2%c�$IJ��#$%�IJ%�A��.%�3DÍ� � 	�A�1�%0�2�.��AB�G�.��%c>9�4)��.�2�$A��P�&	
@(>9)��&����AB�J@0A�3���%0�2MW	���IJ��AB�(�&�B%G-H%�@0� � ��	�AC�.��@E�Æ* ! ���$-~��IJ��#��$%�-~@(3�%�%0� � 	���^	�M+�&�B%G>9�4)��.�2�$A��J3B@0�.@?*/TWM4�	�N�@0��%G��	���AB�D�&	
��%��2M&	��2IÔIJ@EA�Y> 5 %�� ; O0�P-�%�@E� � ��%�-X	�AJ@c#$@0���E%Y>9�4)��.�2�$A���=��	�N(bY��#$#���%��ºÍ�%0�&�.%��+��%��2M&	��2IJ@EA � %dÍ� � 	�A�1�%0�2�.��AB�Ï�&�B%d>��+)��&����AB�
�.	P@c>9)��.�2�$A��Ï�	�NB�2-H%�#$M$=�@0A�3F�&�B%�A(-�%�@E� � ���$A��G�$AJ�.��%">9)��.�2�$A��6*
)�%�%Y@0#$-�	(�
	�#$#$% � �.��	�AF�
#$@0-H-�%�-�¢.� *:-U£�=�TWIJ��#$� � ���.#$c@0A�3 ; O0��#�� � �$�&#$c)��B@0�2%03P� #�@E-�-H%�-H= ! %�O0� 5 %�#�@E�&%03P� #�@E-�-H%�-L@0A�3FSQ	�ABÝ�áQRLT
� #�@E-�-H%�-e*

G çJ'9Pç"èª©X3�(1/Òæ�	:ê5(F¡ ê�/«31 çJ(CæEécæ�	:ê5(

¬õ±ÎÍ
º�çV°,¹[R!¶�¶{¬õ±µÍÅº�çf°,¹[R ·�Ú
� 	�A�-H�&��N � �&-L@cA�N�#$#�-H�.�2�$A��6*
)�%�%Y@0#$-�	(�$-�SUN�#$#�Î Ð ¢.�+*:��îU£0*

¬õ±ÎÍ
º�çV°,¹[R!¶�¶{¬õ±µÍÅº�çf°,¹[R ·¸°,¹»º�®"°�ÇV´5Ú
� 	�A�-H�&��N � �&-L@c-��.�2�$A��ÏbY�$�&�J��	�	�I M&	��VR�O ß�� � ��@E�2@ � �&%0�2-H=���A � #$N�3B��AB�G�.��%YÕ � � Õ Ý��.%��2IJ�$A�@E�&	���*�\F@EKE%�-Ò@cA�N�#$#�-H�.�2�$A��G�$M"R�O ß��J�5� � *
T&M�R�O ß��=� � =E�.��%�A^�&�B%~üB��-��?@0AB3G#$@0-H� � ��@E�2@ � �&%0�2-+��A^�&�B%9-��.�2�$A��"@0��%9�$A��$�&�$@0#$��Ö,%�3P�.	"Õ � � Õ$*�'+#$#�	��.��%0� � �B@0�2@ � �.%��2- @0��%9N�AB��AB���.��@E#��$Ö,%�3+*
)�%�%Y@0#$-�	(�2%0-��$Ö,%BÎ Ð ¢.� *[�u�:£U@0A�3J�$-HSQNB#�#�Î Ð ¢.� *:��î�£0*

¬õ±ÎÍ
º�çV°,¹[R!¶�¶{¬õ±µÍÅº�çf°,¹[R ·¸¯�¿
¹Î®[º�¬õ±µÍÅº�çf°,¹[R�� ®�Ú

� 	�A�-H�&��N � �&-L@c-��B@0#$#�	�b � 	���=RE*
)�%�%Y@0#$-�	(@0-H-H����A+Î Ð ¢.� * �,� ÈU£0*

¬õ±ÎÍ
º�çV°,¹[R!¶�¶{¬õ±µÍÅº�çf°,¹[R ·¸¯�¿
¹Î®[º�¯�³&²�çDíÁ®[º�ç&Ú
� 	�A�-H�&��N � �&-L@c-��.�2�$A��Ï�.��@E�º�$-/@Ï3�%0%�� � 	���Y	�M�Rkÿ��x*
T&M"Rkÿ��4��- � @cABN�#$#B-H�.�2�$A��Ï�$- � �2%�@E�&%�34*
)�%�%Y@0#$-�	(�$-�SUN�#$#�Î Ð ¢.�+*:��îU£0*

¬õ±ÎÍ
º�çV°,¹[R!¶�¶{¬õ±µÍÅº�çf°,¹[R ·¸¯�¿
¹Î®[º�¯�³&²�çDíÁ®[º�ç[Æ
éÎ°,¹»º1¼½²�¾¸®"°�ÇV´5Ú
� 	�A�-H�&��N � �&-L@c-��.�2�$A��Ï�.��@E�º�$-/@Ï3�%0%�� � 	���Y	�M�Rkÿ��2=��.��@E�6��-LA�	PIJ	��2%"�&�B@0A1ÜPývÝ�R[O ß��4Í���.%�-/#$	�A��Ï�$A � #�NB3��$A��P�&�B%YÕ � � Õ Ý��&%0�2IJ�$A�@0�.	���*
; O0@EIJ��#$%Bû

QCString str( "helloworld", 6 ); // assigns "hello" to str

T&MURkÿ�� � 	�AB�&@E��AB-Ò@ � Í���.%YbY���.���$AD�.��%YüB��-��uÜ^ý�Ý�R�O ß��XÍ���&%0-�=B�&�B%"��%�-HN�#$�&�$A��^>9�4)��&����AB�GbY�$#�#?Í�%Y�&%���IJ��AB@0�.%�3(Í�c�&�B��- � *�TWM"Rkÿ��4�$- �
@GA�N�#$#�-H�.�2�$A��Ï�$- � �2%�@E�&%�34*
)�%�%Y@0#$-�	(�$-�SUN�#$#�Î Ð ¢.�+*:��îU£0*
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¬õ±ÎÍ
º�çV°,¹[R�� ¬õ±µÍ
ºvçf°,¹[R!¶{¶{²�Ö¸Öµ´"¹Îæ\·=¯�¿
¹Î®[º1¯�³&²�çDíì®[ºvç�Ú
'+����%0A�3�-Ò-��.�2�$A��JRkÿ��+�.	P�&�B%d-H�&����AB�G@EA�3J�2%0�&NB�2A�-X@G�2%�M&%��2%�A � %d�&	P�&�B%d-H�.�2�$A��6* ; Þ�NB��10@0#$%�A�� �&	^	���%��2@E�&	��,â5�PÎ Ð *

°,¹»ºë¬õ±µÍ
º�çV°,¹[R!¶{¶�¯�¿
¹»ºK²�°,¹Î®�·»¯�³µ²�çD¯�Æ§Ë2¿«¿
Ì�¯�®óÀ ÑÎÓ»Ô ÕÛÚ1¯�¿
¹Î®[º
5 %��&NB�2AB-/�&�B%dABN�IJÍ�%��X	�MZ�.��IJ%0-/�&�B% � ��@E�2@ � �.%���á4	 �}� N��2-Ò��AJ�.��%Y-H�&����AB�Z*
! �B%YIJ@0� � �(��- � @E-�%Y-H%�A�-H���.�$1�%c��MÅá$RU��- !65 R ; =�	�� � @0-H%Y��AB-�%�AB-��$�.��1�%c�$M§á$RL�$M6í}' 8 ) ; *
)�%�%Y@0#$-�	(SU	��&%"	�A � �B@0��@ � �.%�� � 	�IJ��@0�2�$-H	�A�-J¢.� *�� � £0*

°,¹»ºë¬õ±µÍ
º�çV°,¹[R!¶{¶�¯�¿
¹»ºK²�°,¹Î®�·»¯�¿
¹Î®[º1¯�³&²�çDíì®[ºvç�Æ
Ë�¿0¿
ÌÎ¯�®îÀÒÑÎÓ»Ô ÕªÚ�¯�¿Å¹Î®[º
! �B��-Ò��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÍ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�ºÍ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Í�	�1�%YM&N�A � �&�$	�A+*
5 %��&NB�2AB-/�&�B%dABN�IJÍ�%��X	�MZ�.��IJ%0-ÅRkÿ��4	 �}� N��2-Ò��AJ�.��%Y-H�&����AB�Z*
! �B%YIJ@0� � �(��- � @E-�%Y-H%�A�-H���.�$1�%c��MÅá$RU��- !65 R ; =�	�� � @0-H%Y��AB-�%�AB-��$�.��1�%c�$M§á$RL�$M6í}' 8 ) ; *
! �B��-ÒMWN�A � �.��	�A � 	�N�AB�&-L	�1�%��2#$@0������AB�Ï-HN�Í�-H�&����AB�E-H=�M&	��+%0O0@0IJ��#�%�=��WÍ�@0AB@0AB@�� � 	�A��.@0�$A�-/�.bY	^	 �k� N����2%�A � %�-X	�M
�&@0AB@��H*
)�%�%Y@0#$-�	(ü?A�3 5 %�1BÎ Ð ¢.� *���ÈU£Q@0A�3FSQ	��.%"	�A � ��@E�2@ � �.%�� � 	�IJ��@E�2�$-�	�AB-J¢.� *:� � £0*

°,¹»ºë¬õ±µÍ
º�çV°,¹[R!¶{¶�¯�¿
¹»ºK²�°,¹Î®�·»¯�¿
¹Î®[º1¬õÓ2´�RfÕ¸¾uÖ��7ç�¾\Ú�¯�¿
¹Î®[º
! �B��-Ò��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÍ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�ºÍ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Í�	�1�%YM&N�A � �&�$	�A+*
� 	�N�AB�&-L�&�B%dABN�IJÍ�%��X	�M6	�1�%0�2#$@0�����$A��G	 �}� NB�2��%�A � %�-X	�M§�SÝ^��AF�&�B%d-H�&����AB�Z*
; O0@EIJ��#$%Bû

QString s = "banana and panama";
QRegExp r = QRegExp( "a[nm]a", TRUE, FALSE );
s.contains( r ); // 4 matches

)�%�%Y@0#$-�	(ü?A�3+Î Ð ¢.� *:� � £L@EA�3Jü?A�3 5 %�1BÎ Ð ¢.�+*[��ÈU£0*

¬õ±ÎÍ
º�çV°,¹[R ¬õ±ÎÍ
º�çV°,¹[R!¶�¶{¯�¿
Ö¸×ë·�Ú�¯�¿Å¹Î®[º
5 %��&NB�2AB-/@c3�%�%0� � 	���Y	�M?�.���$-Ò-H�.�2�$A��6*
)�%�%Y@0#$-�	(3�%0�&@ � �+Î Ð ¢.� * �,� ú�£0*

Ë�¿0¿ÅÌ�¬õ±µÍ
ºvçf°,¹[R!¶{¶{ï!Ì�Ì�·¸¯�³µ²�çì¯�Æ¸°,¹»º&Ìv´"¹ À`�:Â�Ú
í��$#$#�-L�&�B%"-H�.�2�$A��ÏbY�$�&�z9,��P^Í���&%0-/	�M � �B@0�2@ � �.%���á�=�MW	�#$#�	�bY%�3(Í�Y@cÕ � � Õ Ý��.%��2IJ�$A�@E�&	���*
T&M�9d��P^�$-ÒAB%��E@E�&�$1�%�=��&�B%�AJ�&�B% � N����2%�AB�º-��.�2�$A��G#�%�AB�E�.�D�$-/N�-H%�34*
5 %��&NB�2AB-Pík' 8 ) ; �$-h9,��P ��-(A�	�ABA�%���@0�.�$1�%`@EA�3 �&�B%��2%°��-JAB	��d%�AB	�N���� IJ%�IJ	��2Ù�.	ä��%�-��$Ö,%Ù�.��%°-H�.�2�$A���=d	��.��%���bY��-H% !65 R ; �$-
��%��.N��2AB%�3+*

°,¹»ºë¬õ±µÍ
º�çV°,¹[R!¶{¶�ï�¹Îæõ·¸¯�³µ²�çì¯�Æ=°,¹»º�°,¹Îæ¸´"¾7ÀôÄ=Æ
Ë�¿0¿ÅÌ�¯�®îÀÒÑÎÓ�Ô ÕÛÚ1¯�¿
¹Î®[º

í��$A�3B-Ò�.��%"üB��-��6	 �k� NB�2�2%0A � %Y	�MZ�.��% � �B@0�2@ � �.%���á�=�-H�.@0�2�.�$A��G@E�º��	�-H���.�$	�A1O,P�öK��Ý
*
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! �B%Y-�%�@E� � �P�$- � @0-H%Y-�%�AB-��$�.��1�%Y�$M§áSRU�$- !65 R ; =]	�� � @E-�%Y�$A�-H%�A�-H�$�&�$1�%c�$M§áSRQ��-Lí}' 8 ) ; *
5 %��&NB�2AB-/�&�B%d��	�-��$�&�$	�AJ	�M§á2=�	��4Ý � ��M§á � 	�N�#$3JA�	��
Í�%dM&	�N�A�34*
)�%�%Y@0#$-�	(SU	��&%"	�A � �B@0��@ � �.%�� � 	�IJ��@0�2�$-H	�A�-J¢.� *�� � £0*
; O0@EIJ��#$%Bû?A�%��.bY	��2K}[�A�%��.bY	��2K����2	��.	 � 	�# [�A�AB�&�+* � ��� *

°,¹»ºë¬õ±µÍ
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Ì�¯�®óÀ ÑÎÓ»Ô ÕÛÚ�¯�¿Å¹Î®[º

! �B��-Ò��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÍ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�ºÍ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Í�	�1�%YM&N�A � �&�$	�A+*
í��$A�3B-Ò�.��%"üB��-��6	 �k� NB�2�2%0A � %Y	�MZ�.��%Y-��.�2�$A��XRkÿ��2=�-H�&@E�2�.��AB�Ï@0�
��	�-��$�.��	�A1OQPUö���Ý
*
! �B%Y-�%�@E� � �P�$- � @0-H%Y-�%�AB-��$�.��1�%Y�$M§áSRU�$- !65 R ; =]	�� � @E-�%Y�$A�-H%�A�-H�$�&�$1�%c�$M§áSRQ��-Lí}' 8 ) ; *
5 %��&NB�2AB-/�&�B%d��	�-��$�&�$	�AJ	�M"Rkÿ���=�	��XÝ � �$M"Rkÿ�� � 	�NB#�3JAB	��ºÍ�%YMW	�NBA�3+*
)�%�%Y@0#$-�	(SU	��&%"	�A � �B@0��@ � �.%�� � 	�IJ��@0�2�$-H	�A�-J¢.� *�� � £0*
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í��$A�3B-Ò�.��%"üB��-��6	 �k� NB�2�2%0A � %Y	�MZ�.��%Y�2%���N�#$@0�X%0O0����%�-�-H�$	�A �$Ý�=�-H�&@E�2�.��AB�G@E�6��	�-��$�.��	�A1OQPUö���Ý
*
5 %��&NB�2AB-/�&�B%d��	�-��$�&�$	�AJ	�M6�.��%"A�%�OE�ºIJ@0� � �B=�	��XÝ � ��M§�$ÝGbY@E-ÒA�	��6M&	�N�AB3+*
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Ì�¯�®îÀÒÑÎÓ�Ô ÕÛÚ1¯�¿
¹Î®[º
í��$A�3B-Ò�.��%"üB��-��6	 �k� NB�2�2%0A � %Y	�MZ�.��% � �B@0�2@ � �.%���á�=�-H�.@0�2�.�$A��G@E�º��	�-H���.�$	�A1O,P�öK��ÝP@0AB3J-�%�@E� � ���$A��GÍ�@ � K�bY@0�23B-,*
! �B%Y-�%�@E� � �P�$- � @0-H%Y-�%�AB-��$�.��1�%Y�$M§áSRU�$- !65 R ; =]	�� � @E-�%Y�$A�-H%�A�-H�$�&�$1�%c�$M§áSRQ��-Lí}' 8 ) ; *
5 %��&NB�2AB-/�&�B%d��	�-��$�&�$	�AJ	�M§á2=�	��4Ý � ��M§á � 	�N�#$3JA�	��
Í�%dM&	�N�A�34*
)�%�%Y@0#$-�	(SU	��&%"	�A � �B@0��@ � �.%�� � 	�IJ��@0�2�$-H	�A�-J¢.� *�� � £0*

°,¹»ºë¬õ±µÍ
º�çV°,¹[R!¶{¶�ï�¹Îæ¸ÓJ´UÏë·»¯�¿Å¹Î®[º1¯�³µ²�çìíD®[º�ç�Æ«°,¹»º1°,¹Îæ¸´"¾7À`�[Â§Æ§Ë2¿0¿ÅÌ�¯�®îÀ ÑÎÓ»Ô ÕÛÚ�¯�¿
¹Î®[º
! �B��-Ò��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÍ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�ºÍ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Í�	�1�%YM&N�A � �&�$	�A+*
í��$A�3B-Ò�.��%"üB��-��6	 �k� NB�2�2%0A � %Y	�MZ�.��%Y-��.�2�$A��XRkÿ��2=�-H�&@E�2�.��AB�Ï@0�
��	�-��$�.��	�A1OQPUö���Ý^@EA�3J-H%�@0� � �B��AB�GÍ�@ � KEbY@E�23�-e*
! �B%Y-�%�@E� � �P�$- � @0-H%Y-�%�AB-��$�.��1�%Y�$M§áSRU�$- !65 R ; =]	�� � @E-�%Y�$A�-H%�A�-H�$�&�$1�%c�$M§áSRQ��-Lí}' 8 ) ; *
5 %��&NB�2AB-/�&�B%d��	�-��$�&�$	�AJ	�M"Rkÿ���=�	��XÝ � �$M"Rkÿ�� � 	�NB#�3JAB	��ºÍ�%YMW	�NBA�3+*
)�%�%Y@0#$-�	(SU	��&%"	�A � �B@0��@ � �.%�� � 	�IJ��@0�2�$-H	�A�-J¢.� *�� � £0*

°,¹»ºë¬õ±µÍ
º�çV°,¹[R!¶{¶�ï�¹Îæ¸ÓJ´UÏë·»¯�¿Å¹Î®[º1¬õÓJ´_RfÕ¸¾�Ö�� çK¾¸Æ=°,¹»º1°,¹Îæ¸´"¾7À`�:Â�Ú1¯�¿Å¹Î®[º
! �B��-Ò��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÍ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�ºÍ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Í�	�1�%YM&N�A � �&�$	�A+*
í��$A�3B-Ò�.��%"üB��-��6	 �k� NB�2�2%0A � %Y	�MZ�.��%Y�2%���N�#$@0�X%0O0����%�-�-H�$	�A �$Ý�=�-H�&@E�2�.��AB�G@E�6��	�-��$�.��	�A1OQPUö���Ý(@0A�3J-H%�@E� � �B��AB�ÏÍ�@ � KEbY@E�23�-e*
5 %��&NB�2AB-/�&�B%d��	�-��$�&�$	�AJ	�M6�.��%"A�%�OE�ºIJ@0� � �ÙÎ.Í�@ � KEbY@E�23�- Ð =�	��XÝ � �$M§�SÝ^bY@0-ÒAB	��6MW	�NBA�3+*
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¬õ±ÎÍ
º�çV°,¹[R�� ¬õ±µÍ
ºvçf°,¹[R!¶{¶{°,¹Î®"´"ç�º¸·�éÎ°,¹»º1°,¹Îæ=´U¾¸Æ¸¯�³&²�çD¯2Ú
T&A�-H%��2�.- � ��@0��@ � �&%���á4�$A��.	P�&�B%d-H�&����AB�G@E�º��	�-H���.��	�A1OQPUö���ÝP@0A�3J��%��.N��2AB-/@c�2%0MW%���%�A � %��.	^�.��%"-��.�2�$A��6*
T&M�OQPUö���ÝP�$-QÍ�%��	�A�3J�.��%c%0A�3D	�M6�.��%c-H�&����AB�E=B�&�B%c-��.�2�$A��^��-Q%�OE�&%�AB3�%�3JbY�$�&�F-���@ � %�-YÎ.' )��
TWT
È ��Ð �&	(#$%�A����.��OQPUöK��Ý(@EA�3D�.��%�AëáX�$-
@E����%�AB3�%�34*
; O0@EIJ��#$%Bû

QCString s = "Yes";
s.insert( 3, ’!’); // s == "Yes!"

)�%�%Y@0#$-�	(�2%0IJ	�1�%BÎ Ð ¢.� *��U�U£Q@0A�3J��%���#$@ � %BÎ Ð ¢.� *����:£0*

¬õ±ÎÍ
º�çV°,¹[R�� ¬õ±µÍ
ºvçf°,¹[R!¶{¶{°,¹Î®"´"ç�º¸·�éÎ°,¹»º1°,¹Îæ=´U¾¸Æ¸¯�¿
¹Î®[º1¯�³µ²�çìíD®�Ú
! �B��-Ò��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÍ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�ºÍ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Í�	�1�%YM&N�A � �&�$	�A+*
T&A�-H%��2�.-/-H�&����AB�XRU�$A��.	^�.��%"-��.�2�$A��G@0�º��	�-H�$�&�$	�A1OQPUöK��Ý
*
T&M�OQPUö���ÝJ��-LÍ�%��	�A�3F�&�B%"%0A�3D	�Mº�.��%Y-H�&����AB�E=?�.��%c-H�&����AB�G�$-L%�OE�&%0A�3�%03Jb"�$�.�D-���@ � %0-"Î.'+)��
T&TºÈ ��Ð �.	P#$%�AB�E�.�ëOQPUö���Ý(@0A�3F�&�B%�AµR~�$-
@E����%�AB3�%�34*

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"

Ë�¿0¿ÅÌ�¬õ±µÍ
ºvçf°,¹[R!¶{¶{°�®[Õ&¼ÛÖ¸º�×Z·KÚ�¯�¿
¹Î®[º
5 %��&NB�2AB- !65 R ; �$M6�&�B%d-H�.�2�$A��G�$-/%�IJ���&�=���* %?*��$M6#�%�AB�E�.�+Î Ð �5� � *�' AJ%0IJ���&Y-H�&����AB�Ï�$-ÒA�	��6@E#�bY@E�-Ò@ÏABN�#$#�-H�&����AB�Z*
)�%�%Y%�O0@EIJ��#�%Y�$AJ��-HSUN�#$#|Î Ð *
)�%�%Y@0#$-�	(�$-�SUN�#$#�Î Ð ¢.�+*:��îU£�=�#$%�AB�E�.�+Î Ð ¢.� *:��ú�£L@EA�3J-H��Ö,%BÎ Ð ¢.� * �,� ��£0*

Ë�¿0¿ÅÌ�¬õ±µÍ
ºvçf°,¹[R!¶{¶{°�®Kx1é»Ì�Ì�·�Ú1¯�¿
¹Î®[º
5 %��&NB�2AB- !65 R ; �$M6�&�B%d-H�.�2�$A��G�$-/ABN�#$#�=B�|* %B*��$M63�@E�&@ZÎ Ð �5� � *]'°ABN�#$#�-H�&����AB�Ï�$-Ò@0#$-H	P@EAJ%�IJ���.d-H�.�2�$A��6*
; O0@EIJ��#$%Bû

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

)�%�%Y@0#$-�	(�$- ; IJ���.BÎ Ð ¢.� *���îU£�=�#$%�A����.�+Î Ð ¢.� *:��úU£Q@0AB3J-��$Ö,%BÎ Ð ¢.� * �,� �U£0*

¬õ±ÎÍ
º�çV°,¹[R ¬õ±ÎÍ
º�çV°,¹[R!¶�¶�Ìv´�ñ$º=·§éÎ°,¹»º&Ìv´U¹ªÚ1¯�¿
¹Î®[º
5 %��&NB�2AB-/@c-�NBÍ�-��.�2�$A��^�&�B@0� � 	�A��.@0�$A�-Ò�.��%\9,��PG#$%�M&�&IJ	�-H� � �B@0��@ � �.%���-X	�M?�.��%Y-H�&����AB�Z*
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! �B%Yb"�B	�#�%Y-H�&����AB�Ï�$-Ò�2%0�&NB�2A�%03P�$M�9,��PG%0O � %0%�3�-X�.��%Y#$%�A����&�J	�MZ�.��%Y-H�&����AB�Z*
; O0@EIJ��#$%Bû

QCString s = "Pineapple";
QCString t = s.left( 4 ); // t == "Pine"

)�%�%Y@0#$-�	(�2�$������Î Ð ¢.� *:�u�:£L@EA�3JIJ�$3+Î Ð ¢.� *:��ú�£0*
; O0@EIJ��#$%Bû?A�%��.bY	��2K}[�A�%��.bY	��2K����2	��.	 � 	�# [�A�AB�&�+* � ��� *

¬õ±ÎÍ
º�çV°,¹[R ¬õ±ÎÍ
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5 %��&NB�2AB-+@Y-H�&����AB�c	�MB#$%�AB�E�.�s5&OQö�ÿ���Î.��#$N�-X	�AB%�MW	��+�.��%��.%���IJ��AB@0�.��AB�"Õ � � Õ Ð �&�B@0� � 	�AB�&@E��AB-X�&�B��-X-H�&����AB�c@0AB3P��@03�3B%�3Pb"�$�.�^�.��%-�l9)9
� ��@E�2@ � �&%0�|*
T&M �.��%^#�%0A����&��	�M
�.��%^-��.�2�$A��J%0O � %0%�3�-U5µOQöEÿ6�J@EA�3aÿ����UPUáHý]ÿ��Q�$-~í}' 8 ) ; =Z�.��%�A��&�B%G��%��&NB�2AB%�3F-H�&����AB�J��-~@ � 	���G	�M+�&�B%G-H�&����AB�Z*/TWM
�.��%Y#$%�A����.�J	�M6�&�B%d-H�&����AB�G%�O � %�%03�-$5µOQöEÿ6�^@0A�3Fÿ����UPUáHý�ÿ��X�$- !65 R ; =]�.��%�AJ�.��%"�2%0�&NB�2A�%03P-H�.�2�$A��G�$-/@Ï#$%�M&�ÆÎ)5µOQöEÿ6� Ð *
; O0@EIJ��#$%Bû

QCString s("apple");
QCString t = s.leftJustify(8, ’.’); // t == "apple..."

)�%�%Y@0#$-�	(�2�$�������}N�-H�.��M&BÎ Ð ¢.� *��U�U£0*

éÎ°,¹»ºë¬õ±µÍ
º�çV°,¹[R!¶{¶$Ìv´U¹[Rfº�³Ù·�Ú�¯�¿Å¹Î®[º
5 %��&NB�2AB-/�&�B%d#$%�AB�E�.�D	�MZ�&�B%Y-��.�2�$A���=�%�O � #$N�3��$A��^�&�B%YÕ � � Õ Ý��&%0�2IJ�$A�@0�.	���* ; Þ]N��$1�@E#�%�AB�º�.	 � @0#$#��$A��

strlen(data())
*

SUNB#�#?-��.�2�$A���-Ò@EA�3J%�IJ���&"-��.�2�$A���-Ò�B@01�%YÖ,%���	G#$%�A����&�4*
)�%�%Y@0#$-�	(-H��Ö,%BÎ Ð ¢.� * �,� ��£�=��$-�SUN�#$#�Î Ð ¢.�+*[��îU£U@0AB3J��- ; IJ���&BÎ Ð ¢.� *:��î�£0*
; O0@EIJ��#$%Bû?A�%��.bY	��2K}[�A�%��.bY	��2K����2	��.	 � 	�# [�A�AB�&�+* � ��� *

¬õ±ÎÍ
º�çV°,¹[R ¬õ±ÎÍ
º�çV°,¹[R!¶�¶�Ìv¿-3 ´"ç&·KÚ�¯�¿
¹Î®[º
5 %��&NB�2AB-/@cA�%�b�-��.�2�$A��^�&�B@0�6�$-Ò@ � 	���d	�M6�.���$-/-H�&����AB� � 	�A�1�%����&%03^�.	^#$	�bY%�� � @E-�%?*
; O0@EIJ��#$%Bû

QCString s("Credit");
QCString t = s.lower(); // t == "credit"

)�%�%Y@0#$-�	(N�����%��xÎ Ð ¢.� *U� � £Q@0AB3DSU	��&%"	�A � �B@0��@ � �.%�� � 	�IJ��@0�2�$-H	�A�-J¢.� *�� � £0*
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¹Î®[º

5 %��&NB�2AB-/@c-�NBÍ�-��.�2�$A��^�&�B@0� � 	�A��.@0�$A�-�9,��P � �B@0�2@ � �.%��2-X	�M6�.���$-/-H�&����AB�E=�-��.@0���&�$A��^@0�º��	�-H�$�&�$	�A1OQPUöK��Ý
*
5 %��&NB�2AB-G@°ABN�#$#U-��.�2�$A��ì��Md�&�B%a-��.�2�$A��ì�$-^%�IJ���&a	��Ï�$MJOQPUö���Ý ��-P	�N��"	�M9��@0A���%B* 5 %��&NB�2AB-G�.��%abY��	�#$%Ù-H�&����AB�`M&�2	�I<OQPUöK��ÝØ�$M
OQPUö���Ý��Y9d��PP%0O � %0%�3�-X�.��%Y#$%�A����&�J	�M6�.��%"-H�&����AB�Z*
; O0@EIJ��#$%Bû



ï Á���Äoø,ö Ãe��Á�ó�ô0ÇHÇ
¦QÅ{¨HÅÆø,ÅÆÃu.kÅ �U�

QCString s = "Two pineapples";
QCString t = s.mid( 4, 3 ); // t == "pin"

)�%�%Y@0#$-�	(#$%�MW��Î Ð ¢.� *[��îU£U@0A�3J����������Î Ð ¢.�+*:���:£0*
; O0@EIJ��#$%Bû?A�%��.bY	��2K}[�A�%��.bY	��2K����2	��.	 � 	�# [�A�AB�&�+* � ��� *

¬õ±ÎÍ
º�çV°,¹[R!¶�¶{¿ÅÖ&´Uçf²�ºK¿ÅçÁ¯�¿Å¹Î®[º1¯�³µ²�çìíD·KÚ�¯�¿Å¹Î®[º
5 %��&NB�2AB-/�&�B%d-H�.�2�$A��G3B@0�.@?*

¬õ±ÎÍ
º�çV°,¹[R�� ¬õ±µÍ
ºvçf°,¹[R!¶{¶{¿
Öµ´"çV²�º�¿
ç�� Àô·¸¯�¿
¹Î®[º�¯�³&²�çDíÁ®[º�ç&Ú

'+����%0A�3�-Ò-��.�2�$A��JRkÿ��+�.	P�&�B%d-H�&����AB�G@EA�3J�2%0�&NB�2A�-X@G�2%�M&%��2%�A � %d�&	P�&�B%d-H�.�2�$A��6*

¬õ±ÎÍ
º�çV°,¹[R�� ¬õ±µÍ
ºvçf°,¹[R!¶{¶{¿
Öµ´"çV²�º�¿
ç�� Àô·¸¯�³&²�çD¯2Ú

! �B��-Ò��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÍ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�ºÍ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Í�	�1�%YM&N�A � �&�$	�A+*
'+����%0A�3�- � ��@E�2@ � �.%���á4�&	^�&�B%Y-��.�2�$A��Ï@EA�3D��%��.N��2AB-X@c�2%�M&%��2%0A � %"�.	G�.��%Y-��.�2�$A��6*

¬õ±ÎÍ
º�çV°,¹[R�� ¬õ±µÍ
ºvçf°,¹[R!¶{¶{¿
Öµ´"çV²�º�¿
ç!À<·¸¯�¿
¹Î®[ºë¬õ±µÍ
º�çV°,¹[R&� ®�Ú

'+-H-��$�EAB-L@c-H��@E#�#$	�b � 	���Y	�M�RU�&	^�&�B��-L-��.�2�$A��Ï@EA�3J��%��&NB�2AB-/@c�2%�M&%��2%0A � %"�.	G�.���$-/-��.�2�$A��6*

¬õ±ÎÍ
º�çV°,¹[R�� ¬õ±µÍ
ºvçf°,¹[R!¶{¶{¿
Öµ´"çV²�º�¿
ç!À<·¸¯�¿
¹Î®[ºë¯�³µ²�çìíì®[º�ç�Ú

! �B��-Ò��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÍ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�ºÍ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Í�	�1�%YM&N�A � �&�$	�A+*
'+-H-��$�EAB-L@c3B%�%�� � 	���Y	�M"Rkÿ��+�.	^�.���$-/-H�&����AB�Ï@0AB3D�2%��.N���A�-X@c��%�MW%���%�A � %d�.	G�.���$-/-H�&����AB�Z*
T&M"Rkÿ��4��- � @cABN�#$#B-H�.�2�$A��Ï�$- � �2%�@E�&%�34*
)�%�%Y@0#$-�	(�$-�SUN�#$#�Î Ð ¢.�+*:��îU£0*

¬õ±ÎÍ
º�çV°,¹[R�� ¬õ±µÍ
ºvçf°,¹[R!¶{¶�Ö=çV´"Öµ´"¹Îæ\·=¯�¿
¹Î®[º1¯�³&²�çDíì®XÚ
×��2%���%0A�3&RU�&	^�&�B%Y-��.�2�$A��6* ; Þ]N��$1�@0#$%�A��
�&	P��AB-�%0�2��Î � =�- Ð *
)�%�%Y@0#$-�	(�$A�-H%��2��Î Ð ¢.� *���îU£0*

¬õ±ÎÍ
º�çV°,¹[R�� ¬õ±µÍ
ºvçf°,¹[R!¶{¶�çf´§¼½¿ÅÏ«´5·§éÎ°,¹»º1°,¹Îæ¸´U¾¸Æ�éÎ°,¹»º&Ìv´"¹ªÚ
5 %�IJ	�1�%�-S9,��P � �B@0�2@ � �.%��2-X-H�.@0�2�.�$A��Ï@E�º��	�-H���.��	�A1OQPUö���Ý(MW��	�I �.��%"-��.�2�$A��^@0A�3J��%��.N��2AB-/@c�2%0MW%���%�A � %��.	^�.��%"-��.�2�$A��6*
T&M�O,P�öK��ÝC��-9	�NB�X	�M ��@0AB�E%�=
A�	��.���$A��D�B@0����%0A�-e*/T&M�OQPUö���ÝC�$-~1�@E#��$3�= Í�N��0OQPUö���Ýìâ�9,��PC��-~#$@0���E%��U�.��@EA��.��%P#$%�A����&��	�M+�&�B%^-H�.�2�$A���=
�.��%Y-H�&����AB�Ï�$-Ò�.�2N�A � @E�&%�3(@E�º��	�-H���.��	�A1OQPUö���Ý
*

QCString s = "Montreal";
s.remove( 1, 4 );
// s == "Meal"
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)�%�%Y@0#$-�	(�$A�-H%��2��Î Ð ¢.� *���îU£Q@0A�3J��%���#$@ � %BÎ Ð ¢.� *����:£0*
; O0@EIJ��#$%Bû?A�%��.bY	��2K}[�A�%��.bY	��2K����2	��.	 � 	�# [�A�AB�&�+* � ��� *

¬õ±ÎÍ
º�çV°,¹[R�� ¬õ±µÍ
ºvçf°,¹[R!¶{¶�çf´"Ö¸Ìv²�¯�´5·�éÎ°,¹»º1°,¹Îæ¸´"¾»Æ�éÎ°,¹»º&Ìv´"¹ÎÆ¸¯�¿Å¹Î®[º1¯�³µ²�çìíD®[º�ç&Ú
5 %���#$@ � %0-S9d��P � ��@0��@ � �&%���-/-H�&@E�2�.��AB�Ï@0�º��	�-��$�&�$	�A1OQPUö���Ý^M&�2	�I �.��%Y-H�&����AB�ÏbY���.�&Rkÿ���=�@0A�3J��%��.N��2AB-/@c�2%0MW%���%�A � %��.	^�.��%"-��.�2�$A��6*
T&M�OQPUö���ÝP�$-Ò	�NB�
	�M6��@0A���%�=?A�	��.���$A��^��-L�2%�IJ	�1�%03J@0A�3ÎRkÿ��X��-Q@0����%�A�3B%�3J@0� �&�B%"%0A�3J	�Mº�.��%Y-H�&����AB�Z*?T&M§O,P�öK��Ý(�$-L1�@E#��$3�=BÍ�N���O,P�öK��Ý
â�9,��PG�$-/#$@0���E%��Ò�&�B@0AJ�.��%"#�%�AB�E�.�J	�M6�.��%"-��.�2�$A���=�Rkÿ��+�2%0��#�@ � %�-Ò�&�B%"��%�-H�6	�M?�.��%Y-H�&����AB�ÏMW��	�I ��	�-��$�&�$	�A1OQPUö���Ý
*

QCString s = "Say yes!";
s.replace( 4, 3, "NO" ); // s == "Say NO!"

)�%�%Y@0#$-�	(�$A�-H%��2��Î Ð ¢.� *���îU£Q@0A�3J��%�IJ	�1�%BÎ Ð ¢.� *[�U�U£0*

¬õ±ÎÍ
º�çV°,¹[R�� ¬õ±µÍ
ºvçf°,¹[R!¶{¶�çf´"Ö¸Ìv²�¯�´5·¸¯�¿Å¹Î®[º�¬õÓ2´�RfÕ¸¾�Ö��7ç�¾»Æ0¯�¿Å¹Î®[º�¯�³µ²�çìíD®[º�ç�Ú
! �B��-Ò��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÍ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�ºÍ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Í�	�1�%YM&N�A � �&�$	�A+*
5 %���#$@ � %0-/%�1�%���Y	 �}� NB�2��%�A � %d	�MÅ�$Ý^�$AJ�&�B%Y-��.�2�$A��ÏbY�$�&�&Rxÿ��x* 5 %��.N���A�-/@c��%�MW%0�2%�A � %��.	P�&�B%d-H�&����AB�Z*
; O0@EIJ��#$%Bû

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 ""

! �B%d#$@0-H�6%�OE@0IJ��#$%dIJ@EdÍ�%d-�NB�2������-H�$A��6* ! ��%d-�%0IJ@0A��.� � -/@E�2%��.��@E�6�&�B%���%��E%0O"�$-X@0����#��$%�3(�.	Ï�&�B%d-H�.�2�$A��Î����MV��ý]ÿ���ö<9 Tº=�-�	^üB��-��Z�.��%
#$%�@E3��$A����WÍ�@��6�$-Ò��%�IJ	�1�%�3B=��&�B%�AJ�.��%2�WA�@K�W=B�&�B%�AJ�&�B%dü?A�@E#��&A�@��
#�%�@E1��$A��G@EAJ%�IJ���.Y-��.�2�$A��6*

Ë�¿0¿ÅÌ�¬õ±µÍ
ºvçf°,¹[R!¶{¶�çf´§®"°�ÇV´�·�éÎ°,¹»ºµÌv´"¹ªÚ
; O0�.%�AB3�-/	��4-H���2�$A�K�-Ò�.��%"-H�&����AB�G�.	,9,��PPÍ���&%0-�=��$A � #�NB3��$A��P�&�B%"Õ � � Õ ÝW�&%���IJ��AB@0�.	��|*
'`Õ � � Õ Ý��.%��2IJ�$A�@E�&	��+��-L-�%0�º@0�º��	�-��$�&�$	�A

len - 1
N�AB#�%�-H-

len == 0
*

; O0@EIJ��#$%Bû

QCString s = "resize this string";
s.resize( 7 ); // s == "resize"

)�%�%Y@0#$-�	(�.�2N�A � @E�&%BÎ Ð ¢.� *"� � £0*
; O0@EIJ��#$%Bû?A�%��.bY	��2K}[�A�%��.bY	��2K����2	��.	 � 	�# [�A�AB�&�+* � ��� *

¬õ±ÎÍ
º�çV°,¹[R ¬õ±ÎÍ
º�çV°,¹[R!¶�¶�çV°�Rf³=º=·uéÎ°,¹»º&Ìv´"¹ Ú�¯�¿Å¹Î®[º
5 %��&NB�2AB-/@c-�NBÍ�-��.�2�$A��^�&�B@0� � 	�A��.@0�$A�-Ò�.��%\9,��PG���������.IJ	�-H� � �B@0�2@ � �.%��2-X	�M6�.��%"-H�&����AB�Z*
! �B%Yb"�B	�#�%Y-H�&����AB�Ï�$-Ò�2%0�&NB�2A�%03P�$M�9,��PG%0O � %0%�3�-X�.��%Y#$%�A����&�J	�MZ�.��%Y-H�&����AB�Z*
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; O0@EIJ��#$%Bû

QCString s = "Pineapple";
QCString t = s.right( 5 ); // t == "apple"

)�%�%Y@0#$-�	(#$%�MW��Î Ð ¢.� *[��îU£U@0A�3JIJ�$3+Î Ð ¢.� *[��ú�£0*
; O0@EIJ��#$%Bû?A�%��.bY	��2K}[�A�%��.bY	��2K����2	��.	 � 	�# [�A�AB�&�+* � ��� *

¬õ±ÎÍ
º�çV°,¹[R ¬õ±ÎÍ
º�çV°,¹[R!¶�¶�çV°�Rf³=ºZuUéÎ®[ºK°�ñ�×�·uéÎ°,¹»º\3 °�æ�º�³µÆ«¯�³µ²�çDï!Ì�ÌëÀ�����Æ§Ë2¿«¿
Ì�ºvç�é»¹Î¯�²�ºK´ÐÀ��"\��Í
ÕÛÚ1¯�¿
¹Î®[º
5 %��&NB�2AB-Ò@G-H�.�2�$A��P	�Mº#�%0A����&��5&OQö�ÿ��°Î.��#�NB-L	�AB%cMW	��/�.��%c�.%���IJ��AB@0�.��AB�^Õ � � Õ Ð �.��@0� � 	�AB�&@E��AB-L�.��%��N9f9 � �B@0�2@ � �.%��XMW	�#$#$	�b"%03FÍ�c�.���$-
-H�.�2�$A��6*
T&M �.��%^#�%0A����&��	�M
�.��%^-��.�2�$A��J%0O � %0%�3�-U5µOQöEÿ6�J@EA�3aÿ����UPUáHý]ÿ��Q�$-~í}' 8 ) ; =Z�.��%�A��&�B%G��%��&NB�2AB%�3F-H�&����AB�J��-~@ � 	���G	�M+�&�B%G-H�&����AB�Z*/TWM
�.��%Y#$%�A����.�J	�M6�&�B%d-H�&����AB�G%�O � %�%03�-$5µOQöEÿ6�^@0A�3Fÿ����UPUáHý�ÿ��X�$- !65 R ; =]�.��%�AJ�.��%"�2%0�&NB�2A�%03P-H�.�2�$A��G�$-/@Ï#$%�M&�ÆÎ)5µOQöEÿ6� Ð *
; O0@EIJ��#$%Bû

QCString s("pie");
QCString t = s.rightJustify(8, ’.’); // t == ".....pie"

)�%�%Y@0#$-�	(#$%�MW���}NB-��.��M&BÎ Ð ¢.�+*:��úU£0*

Ë�¿0¿ÅÌ�¬õ±µÍ
ºvçf°,¹[R!¶{¶{®"´"º�Õ¸¾uÖ&²�¹Îæõ·�éÎ°,¹»º1°,¹Îæ¸´"¾»Æ¸¯�³µ²�çì¯�Ú
)�%��&-Ò�&�B% � ��@E�2@ � �&%0�+@E�º��	�-H���.�$	�A1O,P�öK��ÝP�&	5á4@0AB3D%�OE��@0AB3�-X�.��%Y-��.�2�$A��G��M6AB% � %�-H-H@0�2�=�üB#$#��$A��PbY���.�(-���@ � %0-,*
5 %��&NB�2AB-/í}' 8 ) ; ��M§OQPUö���ÝPb"@E-/	�N��
	�M6�2@0AB�E%Y@EA�3J�.��%"-��.�2�$A�� � 	�N�#$3JA�	��
Í�%"%0O0��@EA�3�%03�=�	��.��%���b"�$-H% !65 R ; *

¬õ±ÎÍ
º�çV°,¹[R�� ¬õ±µÍ
ºvçf°,¹[R!¶{¶{®"´"º�x�éÎ¼ ·»æ¸¿Åé»Ë0Ìv´õ¹ÎÆ=¯�³µ²�çìñ À`��R���Æ¸°,¹»º&Ö¸çf´�¯ÛÀ`�õÚ
)�%��&-Ò�&�B%"-H�.�2�$A��Ï�.	^�.��%"-H�&����AB�G�2%0���2%�-H%�AB�&@E�&�$	�A^	�M6�.��%"A�NBIJÍ�%��0P^@0AB3J�2%��.N���A�-/@c��%�MW%���%�A � %d�.	G�.��%Y-H�&����AB�Z*
! �B%GM&	��2IJ@0�+	�M
�.��%^-��.�2�$A��J��%�����%�-�%0A��.@0�.��	�AD�$-~-H��% � �$ü?%�3CÍ�^�&�B%ÏMW	���IJ@0� � �B@0�2@ � �.%���þ:=º@EA�3��&�B%Ï����% � �$-��$	�AäÎ.A�NBIJÍ�%��Ò	�M+3��$�E�$�.-
@EMW�.%��4�&�B%Y3�% � ��IJ@E#���	��$A�� Ð �$-/-H��% � �$ü?%�3JbY���.�&MV����áx*
! �B%(1�@0#$��3°MW	��2IJ@E�&-~M&	��Bþ"@0��%(Õ %�Õ =
Õ ; Õ =6Õ M�Õ =
Õ �EÕ�@EA�3aÕ áQÕ$* ! �B%(MW	��2IJ@E�&-~@E�2%P�&�B%(-�@EIJ%P@E-�M&	��Q-H������AB�&MÆÎ Ð )/�&�B%�P@0�2%(%�OE��#$@0�$A�%�3a�$A
>�)��&����AB�ZûWû @0���ZÎ Ð *

¬õ±ÎÍ
º�çV°,¹[R�� ¬õ±µÍ
ºvçf°,¹[R!¶{¶{®"´"º�x�éÎ¼ ·»®[³µ¿Åç�º&¹ Ú
! �B��-Ò��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÍ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�ºÍ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Í�	�1�%YM&N�A � �&�$	�A+*
)�%��&-Ò�&�B%"-H�.�2�$A��Ï�.	^�.��%"-H�&����AB�G�2%0���2%�-H%�AB�&@E�&�$	�A^	�M6�.��%"A�NBIJÍ�%��0P^@0AB3J�2%��.N���A�-/@c��%�MW%���%�A � %d�.	G�.��%Y-H�&����AB�Z*

¬õ±ÎÍ
º�çV°,¹[R�� ¬õ±µÍ
ºvçf°,¹[R!¶{¶{®"´"º�x�éÎ¼ ·uéÎ®[³µ¿Åç�º�¹ Ú
! �B��-Ò��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÍ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�ºÍ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Í�	�1�%YM&N�A � �&�$	�A+*
)�%��&-Ò�&�B%"-H�.�2�$A��Ï�.	^�.��%"-H�&����AB�G�2%0���2%�-H%�AB�&@E�&�$	�A^	�M6�.��%"A�NBIJÍ�%��0P^@0AB3J�2%��.N���A�-/@c��%�MW%���%�A � %d�.	G�.��%Y-H�&����AB�Z*
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¬õ±ÎÍ
º�çV°,¹[R�� ¬õ±µÍ
ºvçf°,¹[R!¶{¶{®"´"º�x�éÎ¼ ·»°,¹»º&¹ªÚ
! �B��-Ò��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÍ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�ºÍ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Í�	�1�%YM&N�A � �&�$	�A+*
)�%��&-Ò�&�B%"-H�.�2�$A��Ï�.	^�.��%"-H�&����AB�G�2%0���2%�-H%�AB�&@E�&�$	�A^	�M6�.��%"A�NBIJÍ�%��0P^@0AB3J�2%��.N���A�-/@c��%�MW%���%�A � %d�.	G�.��%Y-H�&����AB�Z*

¬õ±ÎÍ
º�çV°,¹[R�� ¬õ±µÍ
ºvçf°,¹[R!¶{¶{®"´"º�x�éÎ¼ ·uéÎ°,¹»º&¹ªÚ
! �B��-Ò��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÍ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�ºÍ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Í�	�1�%YM&N�A � �&�$	�A+*
)�%��&-Ò�&�B%"-H�.�2�$A��Ï�.	^�.��%"-H�&����AB�G�2%0���2%�-H%�AB�&@E�&�$	�A^	�M6�.��%"A�NBIJÍ�%��0P^@0AB3J�2%��.N���A�-/@c��%�MW%���%�A � %d�.	G�.��%Y-H�&����AB�Z*

¬õ±ÎÍ
º�çV°,¹[R�� ¬õ±µÍ
ºvçf°,¹[R!¶{¶{®"´"º�x�éÎ¼ ·uÌv¿Å¹[RÁ¹ Ú
! �B��-Ò��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÍ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�ºÍ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Í�	�1�%YM&N�A � �&�$	�A+*
)�%��&-Ò�&�B%"-H�.�2�$A��Ï�.	^�.��%"-H�&����AB�G�2%0���2%�-H%�AB�&@E�&�$	�A^	�M6�.��%"A�NBIJÍ�%��0P^@0AB3J�2%��.N���A�-/@c��%�MW%���%�A � %d�.	G�.��%Y-H�&����AB�Z*

¬õ±ÎÍ
º�çV°,¹[R�� ¬õ±µÍ
ºvçf°,¹[R!¶{¶{®"´"º�x�éÎ¼ ·ué»Ìv¿Å¹[RÁ¹ Ú
! �B��-Ò��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÍ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�ºÍ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Í�	�1�%YM&N�A � �&�$	�A+*
)�%��&-Ò�&�B%"-H�.�2�$A��Ï�.	^�.��%"-H�&����AB�G�2%0���2%�-H%�AB�&@E�&�$	�A^	�M6�.��%"A�NBIJÍ�%��0P^@0AB3J�2%��.N���A�-/@c��%�MW%���%�A � %d�.	G�.��%Y-H�&����AB�Z*

¬õ±ÎÍ
º�çV°,¹[R�� ¬õ±µÍ
ºvçf°,¹[R!¶{¶{®"´"º�x�éÎ¼ ·��J¿0²�º&¹ÎÆ=¯�³µ²�çìñ À`��R���Æ¸°,¹»º&Ö¸çf´§¯ªÀ`�ZÚ
! �B��-Ò��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÍ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�ºÍ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Í�	�1�%YM&N�A � �&�$	�A+*

¬õ±ÎÍ
º�çV°,¹[R�� ¬õ±µÍ
ºvçf°,¹[R!¶{¶{®"´"ºKÍÅº�çJ·»¯�¿Å¹Î®[º1¯�³µ²�çìíD®[º�ç&Ú
\C@0K�%�-/@Ï3B%�%�� � 	���Y	�M�Rkÿ��k* 5 %��.N��2AB-X@Ï�2%0MW%���%�A � %��.	^�.��%"-��.�2�$A��6*

¬õ±ÎÍ
º�çV°,¹[R ¬õ±ÎÍ
º�çV°,¹[R!¶�¶{®"°�¼ÛÖ¸Ìv°�ñ�×-�÷³&°,º�´§Í
Öµ²�¯�´5·�Ú�¯�¿Å¹Î®[º
5 %��&NB�2AB-X@"AB%�b -H�&����AB�Ï�.��@0�Z�B@0-/bY���$�.%�-H��@ � %d��%�IJ	�1�%�3PMW��	�IÔ�&�B%d-H�.@0�2�6@EA�3(�.��%�%0A�3�=���#�NB-/@0AB"-H%�Þ]N�%0A � %"	�M?��AB�&%���A�@E#�bY���$�&%
-H��@ � %Y�2%���#�@ � %�3JbY�$�&�J@c-H��AB�E#$%c-H��@ � %JÎ.'+)�� TWT6È ��Ð *
_`���$�&%Y-H��@ � %YIJ%�@0AB-/�&�B%Y3�% � ��IJ@E#�' )��
TWT � 	�3�%0-�-�= �,� = ��� = �,� = � ÈJ@EA�3JÈ � *

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

)�%�%Y@0#$-�	(-H�&������_`���$�&%0)���@ � %BÎ Ð ¢.� *�� � £0*

¬õ±ÎÍ
º�çV°,¹[R�� ¬õ±µÍ
ºvçf°,¹[R!¶{¶{®[Ö=çV°,¹»ºKñV·»¯�¿Å¹Î®[º1¯�³µ²�çìíDñ{¿
çf¼½²�ºKÆ����6�"Ú
T&IJ��#$%�IJ%�A��.%�3J@E-/@ � @E#�#B�&	P�&�B%dAB@0�.��10%"10-�������AB�&MÆÎ Ð Î.-H%�%"�&�B%"IJ@EA�NB@0#�M&	��4�	�N��X�Ù#$�$Í��2@0�� Ð *
T&Md�.��%`-��.�2�$A��Ø�$-J-��B	��2�.%��Ï�.��@EA � ú�� � ��@0��@ � �&%���-�=d�&�B��-(-H���2�$A��.MHÎ Ð � @0#$#�-J��%�-H��Ö,%BÎ � ú�� Ð �&	 3�% � �2%�@E-�%Ù�.��% � �B@0A � %Ù	�M"IJ%�IJ	��2
� 	��2��N����.��	�A4* ! ��%"-H�&����AB�G�$-/�2%�-H�$Öx%03JÍ�@ � KG�&	^���.-Ò@ � �.N�@0#�#�%�AB�E�.�DÍ�%�M&	��2%d-�������AB�&MÆÎ Ð ��%��&NB�2AB-,*
; O0@EIJ��#$%Bû
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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

ø ��¡ ¨ � ¨6¾�ùB' #$#010-�������AB�&MÆÎ Ð �$IJ��#�%0IJ%�A��.@0�.��	�AB-ºbY��#$#0bY�����.%L��@0-H���&�B%L%�AB3c	�M]�&�B%L�.@0���E%���-H�.�2�$A��^Î�WE�&�B��- Ð �$M]�&�B%�þ�N���ÜPý�ÿ�-H��% � ��ü � @E�&�$	�A
@EA�3J@E�2��N�IJ%�AB�&-L��@0����%�A(�&	^Í�%Y#�	�AB�E%��X�.��@EA(�&�B%"�.@0���E%0�6-��.�2�$A���=�@0AB3J-�	�IJ%YbY�$#�#B@0#$-�	PMW@E��#��$M6�.��%"�&@E�2��%��º-H�&����AB�Ï��-Ò#�	�AB�E%��X�.��@EA
-H	�IJ%Y@0��Í����.�2@E�2"��IJ��#$%�IJ%�AB�&@E�&�$	�AJ#$��IJ�$�Æ*
áQ�$1���AB�°NB-�%���Ý�-HN�����#$�$%�3 @0���ENBIJ%�A��.-Ï�.	°-H���2�$A��.MHÎ Ð �$-Ï@E-�K���AB�°M&	��"�.�2	�NBÍ�#�%?*F)�	�	�A�%��Y	��Y#�@E�&%0�"-H	�IJ%�	�AB%

will
��@0-H�&%�@aÈ ����� Ý

� ��@E�2@ � �&%0�X#��$A�%Y�$A��.	^�	�NB�X@0����#�� � @E�&�$	�A+*

¬õ±ÎÍ
º�çV°,¹[R ¬õ±ÎÍ
º�çV°,¹[R!¶�¶{®[º�çV°,Ö.��³µ°,ºK´�Í
Öµ²�¯�´�·KÚ1¯�¿
¹Î®[º
5 %��&NB�2AB-/@cA�%�b�-��.�2�$A��^�&�B@0�6�B@0-/bY���$�.%"-H��@ � %Y�2%�IJ	�10%�3(MW�2	�I �&�B%d-H�.@0�2�
@0A�3J�.��%Y%�AB3+*
_`���$�&%Y-H��@ � %YIJ%�@0AB-/�&�B%Y3�% � ��IJ@E#�' )��
TWT � 	�3�%0-�-�= �,� = ��� = �,� = � ÈJ@EA�3JÈ � *
; O0@EIJ��#$%Bû

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

)�%�%Y@0#$-�	(-H��IJ��#$�$MW�_`���$�&%�)���@ � %BÎ Ð ¢.� *��U-U£0*

æ¸¿Åé»Ë0Ìv´ ¬õ±µÍ
º�çV°,¹[R!¶{¶$º�¿$(Á¿Åé»Ë0Ìv´5·�Ë2¿0¿ÅÌ�íD¿
ðÒÀ<ÄëÚ�¯�¿Å¹Î®[º

5 %��&NB�2AB-/�&�B%d-H�.�2�$A�� � 	�A�1�%0�2�.%�3(�&	^@
double

1�@E#�NB%B*
T&MÅN�ò"�$-/A�	�ABA�N�#$#$=���NKòd��-/-H%��6�.	Gík' 8 ) ; �$M?�.��%"-H�&����AB�Ï��-XAB	��6@cA�NBIJÍ�%���=�	��4�$MZ���6�B@0-/�.�2@E��#$��AB�Ï��@0�2Í�@E�E%�)?	��.��%0�2bY��-H%z��N�òd�$-/-H%��6�&	
!65 R ; *

�J¿0²�º�¬õ±µÍÅº�çf°,¹[R!¶{¶�ºK¿-�!Ìv¿0²�º=·uË�¿0¿
ÌÎíD¿ÅðÒÀôÄZÚ1¯�¿
¹Î®[º

5 %��&NB�2AB-/�&�B%d-H�.�2�$A�� � 	�A�1�%0�2�.%�3(�&	^@
float

1�@0#$N�%B*
T&MÅN�ò"�$-/A�	�ABA�N�#$#$=���NKòd��-/-H%��6�.	Gík' 8 ) ; �$M?�.��%"-H�&����AB�Ï��-XAB	��6@cA�NBIJÍ�%���=�	��4�$MZ���6�B@0-/�.�2@E��#$��AB�Ï��@0�2Í�@E�E%�)?	��.��%0�2bY��-H%z��N�òd�$-/-H%��6�&	
!65 R ; *

°,¹»ºë¬õ±µÍ
º�çV°,¹[R!¶{¶$º�¿���¹»º=·�Ë�¿0¿
Ì�íÁ¿ÅðÒÀôÄZÚ1¯�¿
¹Î®[º

5 %��&NB�2AB-/�&�B%d-H�.�2�$A�� � 	�A�1�%0�2�.%�3(�&	^@
int

1�@0#$N�%?*
T&MÅN�ò"�$-/A�	�ABA�N�#$#$=���NKòd��-/-H%��6�.	Gík' 8 ) ; �$M?�.��%"-H�&����AB�Ï��-XAB	��6@cA�NBIJÍ�%���=�	��4�$MZ���6�B@0-/�.�2@E��#$��AB�Ï��@0�2Í�@E�E%�)?	��.��%0�2bY��-H%z��N�òd�$-/-H%��6�&	
!65 R ; *

Ìv¿Å¹[R�¬õ±µÍ
ºvçf°,¹[R!¶{¶�ºK¿$�J¿Å¹[R1·�Ë2¿«¿
Ì�íì¿
ðÒÀ<ÄZÚ1¯�¿Å¹Î®[º

5 %��&NB�2AB-/�&�B%d-H�.�2�$A�� � 	�A�1�%0�2�.%�3(�&	^@
long

1�@E#�NB%B*
T&MÅN�ò"�$-/A�	�ABA�N�#$#$=���NKòd��-/-H%��6�.	Gík' 8 ) ; �$M?�.��%"-H�&����AB�Ï��-XAB	��6@cA�NBIJÍ�%���=�	��4�$MZ���6�B@0-/�.�2@E��#$��AB�Ï��@0�2Í�@E�E%�)?	��.��%0�2bY��-H%z��N�òd�$-/-H%��6�&	
!65 R ; *
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®[³µ¿Åç�º�¬õ±µÍÅº�çf°,¹[R!¶{¶�ºK¿«Í
³µ¿
çKº«·uË2¿«¿
ÌÎíD¿
ðÒÀ<ÄëÚ�¯�¿Å¹Î®[º

5 %��&NB�2AB-/�&�B%d-H�.�2�$A�� � 	�A�1�%0�2�.%�3(�&	^@
short

1�@0#$N�%B*
T&MÅN�ò"�$-/A�	�ABA�N�#$#$=���NKòd��-/-H%��6�.	Gík' 8 ) ; �$M?�.��%"-H�&����AB�Ï��-XAB	��6@cA�NBIJÍ�%���=�	��4�$MZ���6�B@0-/�.�2@E��#$��AB�Ï��@0�2Í�@E�E%�)?	��.��%0�2bY��-H%z��N�òd�$-/-H%��6�&	
!65 R ; *

éÎ°,¹»ºë¬õ±µÍ
º�çV°,¹[R!¶{¶$º�¿
ÔG��¹»º=·�Ë�¿0¿
Ì�íÁ¿ÅðÒÀôÄZÚ1¯�¿
¹Î®[º

5 %��&NB�2AB-/�&�B%d-H�.�2�$A�� � 	�A�1�%0�2�.%�3(�&	^@0A
unsigned int

10@0#$N�%B*
T&MÅN�ò"�$-/A�	�ABA�N�#$#$=���NKòd��-/-H%��6�.	Gík' 8 ) ; �$M?�.��%"-H�&����AB�Ï��-XAB	��6@cA�NBIJÍ�%���=�	��4�$MZ���6�B@0-/�.�2@E��#$��AB�Ï��@0�2Í�@E�E%�)?	��.��%0�2bY��-H%z��N�òd�$-/-H%��6�&	
!65 R ; *

é»Ìv¿Å¹[R�¬õ±µÍ
ºvçf°,¹[R!¶{¶�ºK¿
Ôh�J¿Å¹[R1·�Ë2¿«¿
Ì�íì¿
ðÒÀ<ÄZÚ1¯�¿Å¹Î®[º

5 %��&NB�2AB-/�&�B%d-H�.�2�$A�� � 	�A�1�%0�2�.%�3(�&	^@0A
unsigned long

1�@0#$N�%?*
T&MÅN�ò"�$-/A�	�ABA�N�#$#$=���NKòd��-/-H%��6�.	Gík' 8 ) ; �$M?�.��%"-H�&����AB�Ï��-XAB	��6@cA�NBIJÍ�%���=�	��4�$MZ���6�B@0-/�.�2@E��#$��AB�Ï��@0�2Í�@E�E%�)?	��.��%0�2bY��-H%z��N�òd�$-/-H%��6�&	
!65 R ; *

éÎ®[³µ¿Åç�º1¬õ±µÍÅº�çf°,¹[R!¶{¶�ºK¿
Ô\ÍÅ³µ¿
ç�º¸·uË2¿«¿
ÌÎíD¿
ðÒÀ<ÄëÚ�¯�¿Å¹Î®[º

5 %��&NB�2AB-/�&�B%d-H�.�2�$A�� � 	�A�1�%0�2�.%�3(�&	^@0A
unsigned short

1�@E#�NB%B*
T&MÅN�ò"�$-/A�	�ABA�N�#$#$=���NKòd��-/-H%��6�.	Gík' 8 ) ; �$M?�.��%"-H�&����AB�Ï��-XAB	��6@cA�NBIJÍ�%���=�	��4�$MZ���6�B@0-/�.�2@E��#$��AB�Ï��@0�2Í�@E�E%�)?	��.��%0�2bY��-H%z��N�òd�$-/-H%��6�&	
!65 R ; *

Ë�¿0¿ÅÌ�¬õ±µÍ
ºvçf°,¹[R!¶{¶�º�ç�é»¹Î¯�²�º�´�·�éÎ°,¹»º&Öµ¿0®JÚ
! ��N�A � @0�.%�-/�.��%"-��.�2�$A��^@0�º��	�-��$�&�$	�A&M
N�RE*
; Þ]N��$1�@0#$%�AB�
�.	 � @0#$#��$A��

resize(pos+1)
*

; O0@EIJ��#$%Bû

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

)�%�%Y@0#$-�	(�2%0-��$Ö,%BÎ Ð ¢.� *[�u�:£0*

¬õ±ÎÍ
º�çV°,¹[R ¬õ±ÎÍ
º�çV°,¹[R!¶�¶�é»Ö¸Öµ´"ç�·KÚ�¯�¿
¹Î®[º
5 %��&NB�2AB-/@cA�%�b�-��.�2�$A��^�&�B@0�6�$-Ò@ � 	���d	�M6�.���$-/-H�&����AB� � 	�A�1�%����&%03^�.	^NB����%�� � @0-H%B*
; O0@EIJ��#$%Bû

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

)�%�%Y@0#$-�	(#$	�b"%0�xÎ Ð ¢.�+*:��úU£Q@0AB3JSQ	��.%Y	�A � �B@0�2@ � �.%�� � 	�IJ��@E�2�$-�	�AB-J¢.� *:� � £0*
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]°ç � écæ�ç2;<©X3�(1/Òæ�	:ê5(Fë

Ë�¿0¿ÅÌ�¿
Öµ´"çV²�ºK¿
ç*{�ÀF·¸¯�¿Å¹Î®[º1¬õ±µÍ
º�çV°,¹[R^�I®§Â§Æ«¯�¿
¹Î®[º1¬õ±µÍÅº�çf°,¹[R�� ®JTZÚ
5 %��&NB�2AB- !65 R ; �$M"RXV^@0AB3&R�W�@0�2%"3��$MWM&%��2%0A���)?	��.��%0�2bY��-H%"�2%��.N���A�-Xí}' 8 ) ; *
; Þ]N��$1�@0#$%�AB�
�.	^Þ]-H�&� � IJ� Î,RXV�=�R�W Ðt� � � *

Ë�¿0¿ÅÌ�¿
Öµ´"çV²�ºK¿
ç*{�ÀF·¸¯�¿Å¹Î®[º1¬õ±µÍ
º�çV°,¹[R^�I®§Â§Æ«¯�¿
¹Î®[º1¯�³µ²�çìíD®JTZÚ
! �B��-Ò��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÍ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�ºÍ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Í�	�1�%YM&N�A � �&�$	�A+*
5 %��&NB�2AB- !65 R ; �$M"RXV^@0AB3&R�W�@0�2%"3��$MWM&%��2%0A���)?	��.��%0�2bY��-H%"�2%��.N���A�-Xí}' 8 ) ; *
; Þ]N��$1�@0#$%�AB�
�.	^Þ]-H�&� � IJ� Î,RXV�=�R�W Ðt� � � *

Ë�¿0¿ÅÌ�¿
Öµ´"çV²�ºK¿
ç*{�ÀF·¸¯�¿Å¹Î®[º1¯�³µ²�çìíD®§ÂÅÆ«¯�¿Å¹Î®[º�¬õ±µÍ
ºvçf°,¹[R�� ®JTZÚ
! �B��-Ò��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÍ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�ºÍ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Í�	�1�%YM&N�A � �&�$	�A+*
5 %��&NB�2AB- !65 R ; �$M"RXV^@0AB3&R�W�@0�2%"3��$MWM&%��2%0A���)?	��.��%0�2bY��-H%"�2%��.N���A�-Xí}' 8 ) ; *
; Þ]N��$1�@0#$%�AB�
�.	^Þ]-H�&� � IJ� Î,RXV�=�R�W Ðt� � � *

¯�¿
¹Î®[º�¬õ±ÎÍ
º�çV°,¹[RÛ¿ÅÖ&´Uçf²�ºK¿Åç��F·=¯�¿
¹Î®[º1¬õ±µÍÅº�çf°,¹[R�� ®§ÂÅÆ«¯�¿
¹Î®[ºë¬õ±µÍ
º�çV°,¹[R&� ®JTZÚ
5 %��&NB�2AB-/@c-��.�2�$A��^bY��� � � � 	�AB-��$-H�&-/	�M6�.��% � 	�A � @E�&%�AB@0�.��	�AJ	�M�RXV^@EA�3µR�WQ*

¯�¿
¹Î®[º�¬õ±ÎÍ
º�çV°,¹[RÛ¿ÅÖ&´Uçf²�ºK¿Åç��F·=¯�¿
¹Î®[º1¬õ±µÍÅº�çf°,¹[R�� ®§ÂÅÆ«¯�¿
¹Î®[ºë¯�³µ²�çìíD®JTZÚ
! �B��-Ò��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÍ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�ºÍ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Í�	�1�%YM&N�A � �&�$	�A+*
5 %��&NB�2AB-/@c-��.�2�$A��^bY��� � � � 	�AB-��$-H�&-/	�M6�.��% � 	�A � @E�&%�AB@0�.��	�AJ	�M�RXV^@EA�3µR�WQ*

¯�¿
¹Î®[º�¬õ±ÎÍ
º�çV°,¹[RÛ¿ÅÖ&´Uçf²�ºK¿Åç��F·=¯�¿
¹Î®[º1¯�³&²�çDíì®§Â§Æ0¯�¿
¹Î®[º�¬õ±ÎÍ
º�çV°,¹[R&� ®JTZÚ
! �B��-Ò��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÍ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�ºÍ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Í�	�1�%YM&N�A � �&�$	�A+*
5 %��&NB�2AB-/@c-��.�2�$A��^bY��� � � � 	�AB-��$-H�&-/	�M6�.��% � 	�A � @E�&%�AB@0�.��	�AJ	�M�RXV^@EA�3µR�WQ*

¯�¿
¹Î®[º�¬õ±ÎÍ
º�çV°,¹[RÛ¿ÅÖ&´Uçf²�ºK¿Åç��F·=¯�¿
¹Î®[º1¬õ±µÍÅº�çf°,¹[R�� ®"Æ«¯�³&²�çD¯2Ú

! �B��-Ò��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÍ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�ºÍ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Í�	�1�%YM&N�A � �&�$	�A+*
5 %��&NB�2AB-/@c-��.�2�$A��^bY��� � � � 	�AB-��$-H�&-/	�M6�.��% � 	�A � @E�&%�AB@0�.��	�AJ	�M�RU@0AB31ák*

¯�¿
¹Î®[º�¬õ±ÎÍ
º�çV°,¹[RÛ¿ÅÖ&´Uçf²�ºK¿Åç��F·=¯�³µ²�çD¯�Æ=¯�¿Å¹Î®[º�¬õ±µÍ
ºvçf°,¹[R��I®XÚ
! �B��-Ò��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÍ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�ºÍ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Í�	�1�%YM&N�A � �&�$	�A+*
5 %��&NB�2AB-/@c-��.�2�$A��^bY��� � � � 	�AB-��$-H�&-/	�M6�.��% � 	�A � @E�&%�AB@0�.��	�AJ	�MÅá4@EA�3&RE*
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Ë�¿0¿ÅÌ�¿
Öµ´"çV²�ºK¿
ç#<·¸¯�¿Å¹Î®[º�¬õ±µÍÅº�çf°,¹[R��I®§Â§Æ«¯�¿
¹Î®[º1¯�³&²�çDíì®JTZÚ
5 %��&NB�2AB- !65 R ; �$M"RXV^��-Ò#�%�-H-Ò�.��@EA&R�WÅ)Z	��.��%���b"�$-H%d��%��&NB�2AB-/í}' 8 ) ; *
; Þ]N��$1�@0#$%�AB�
�.	^Þ]-H�&� � IJ� Î,RXV�=�R�W Ð à � *
)�%�%Y@0#$-�	(SU	��&%"	�A � �B@0��@ � �.%�� � 	�IJ��@0�2�$-H	�A�-J¢.� *�� � £0*

Ë�¿0¿ÅÌ�¿
Öµ´"çV²�ºK¿
ç#<·¸¯�¿Å¹Î®[º�¯�³µ²�çìíì®§Â§Æ«¯�¿
¹Î®[º1¬õ±µÍÅº�çf°,¹[R�� ®JTZÚ
! �B��-Ò��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÍ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�ºÍ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Í�	�1�%YM&N�A � �&�$	�A+*
5 %��&NB�2AB- !65 R ; �$M"RXV^��-Ò#�%�-H-Ò�.��@EA&R�WÅ)Z	��.��%���b"�$-H%d��%��&NB�2AB-/í}' 8 ) ; *
; Þ]N��$1�@0#$%�AB�
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! �B%^-H�$Öx%?Î Ð 	�M �.��%P3�� � �.�$	�A�@0��^�$-~1�%���^�$IJ��	����&@EA���*XTWA�	���3�%��Q�&	F�E%��X��	�	�3���%���MW	��2IJ@EA � %�=Z�	�Na-��B	�N�#$3�N�-H%^@(-HN��$�&@EÍ�#�(#$@0�2��%
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; O0@EIJ��#$%h� � û

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;

T&AÙ�.���$-�%�OE@0IJ��#$%(b"%JNB-�%J@F3�� � �.��	�AB@0�2(�.	�KE%�%0���.�2@ � KD	�MX�.��%(#$��AB%D%�3B���.-9bY%�Õ ��%(N�-H��AB�Z*"_J%J�$A�-H%��2�Ò%�@ � �Ù#��$A�%J%03��$�/��AB�&	��.��%
3B� � �&�$	�A�@E�2YbY���.�J@ÏNBA��$Þ�NB%YA�@0IJ%Y@EA�3D�.��%�A(@ �}� %0-�-L�&�B%d#$��AB%c%�3��$�.-/1��$@c�&�B%d3B� � �&�$	�A�@E�2}*
; O0@EIJ��#$%h� � û

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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QDict dict;
...

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

dict.insert( key, item );
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��%�IJ	�1�%BÎ Ð M&N�A � �.��	�A�bY��#$#6�2%0IJ	�1�%Ï�.��%G�$�.%�IÚMW��	�IÚ�$�&-~3B@0�.@^-H�&��N � �&NB�2%�=6@EA�3���M4@0NB�&	�ÝW3�%�#$%��.%G�$-~%�A�@EÍ�#�%�3B=6bY��#$#6@0#$-�	C3�%�#$%��.%G�.��%
�$�.%�I°*
)�%�%Y@0#$-�	(@0NB�&	"#Q%�#$%��.%BÎ Ð ¢.� * � È�ÈU£0*
; O0@EIJ��#$%�-,û?���2@E����%0�p[����2@0����%���* � ����=]- � �2�$Í�Í�#$%Æ[�- � �2�$Í�Í�#�%?* � ���(@0A�3J�.@0Í�#$%Æ[�Í��$�E�.@0Í�#$%Æ[�IJ@E��A4* � ��� *
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5 %��&NB�2AB-/�&�B%d-H�$Öx%Y	�M6�.��%"��AB�&%0�2A�@E#��B@0-H�J@0�2��@0JÎ.@0-/-H��% � ��ü?%�3J�$AJ�&�B% � 	�A�-H�.�2N � �&	�� Ð *
)�%�%Y@0#$-�	 � 	�NBA���Î Ð ¢.� *�� � £0*
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ºv×ÅÖµ´îíD¬,(Á°�¯�ºK¶{¶�ºK²�ðX´ ·¸¯�¿Å¹Î®[º1¬õÍ
º�çV°,¹[R��7ðX´"×õÚ
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T&M6�&�B%��2%"@0��%Y�&bY	G	��XIJ	���%d�$�.%�IJ-/bY���.�J%�Þ]N�@E#�K�%��-H=��.��%�A(�.��%Y#�@E-��
���.%�IÓ�&�B@0�6bY@0-L��AB-�%����&%03PbY�$#�#?Í�%"�&@EKE%�A4*
5 %��&NB�2AB-/@c��	��$A��.%��4�&	P�&�B%d�$�.%�I �.@0K�%�AJ	�NB�&=�	��4ABN�#$#��$M6�&�B%"K�%�Y3�	�%0-XA�	��º%�OE��-H�º�$AJ�&�B%Y3�� � �.��	�AB@0�2}*
'+#$#63�� � �.��	�AB@0�2^���.%���@0�.	��2-Q�&�B@0�4�2%�M&%��/�.	D�.��%Ï�.@0K�%�A����.%�I bY��#$#ºÍ�%Ï-H%��4�.	J��	���AB�4�&	J�.��%^A�%�OE� �$�&%0IÚ��A��.��%G3B� � �&�$	�A�@E�2^�&��@01�%���-�@E#
	���3�%���*
)�%�%Y@0#$-�	(�2%0IJ	�1�%BÎ Ð ¢.� *�� � £�= � #�%�@E�xÎ Ð ¢.� *:� � £L@EA�3J-H%��&'+N��.	"#Q%�#�%0�&%BÎ Ð ¢.� * � È�î�£0*
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¹Î¶{¶:��ºK´§¼'Ú
¯�¿Å¹Î®[ºìèyÏ«°,ç�º�éÎ²�Ì»Ö¸çf¿ÅºK´§¯�ºK´§æ¸ê
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! �B%Y>�#L� � �.TW�.%���@0�.	�� � #$@0-H-Ò���2	�1��$3�%�-Ò@0AJ�$�&%���@0�.	��4MW	��4>�#Q� � � � 	�#$#�% � �&�$	�A�-e*
#include <qdict.h>
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��´U�p§e��²|���]¡���� ¦ ¡ Î � 	�AB-��º>X#L� � ��àd�&���%��ªûä3B� � � Ð
� ��´U�p§e��²|���]¡���� ¦ ¡ Î Ð
N��$A�� § ¦ É ¨ � Î Ð � 	�A�-H�
Í�	�	�# �p©��?���Z��¢ Î Ð � 	�AB-��
�.���%2W � ¦ ý]�p¡�©}� Î Ð
¦ �?�]¡���� ¦ ¡L��¢��Z��þ Î Ð � 	�A�-H�
�.���%2W §eÉ6¡�¡�� ¨ � Î Ð � 	�A�-H�
>9)��.�2�$A�� §eÉ6¡�¡�� ¨ ��ÿ
��¢ Î Ð � 	�AB-��
�.���%2Wc¦ �Z�]¡���� ¦ ¡���� Î Ð

ß �.���%2Wc¦ �Z�]¡���� ¦ ¡���� Î Ð

¡ çdæ�é&	 � ç2;<¡ ç"ë�/Lè
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! �B%Y>�#L� � �.TW�.%���@0�.	�� � #$@0-H-Ò���2	�1��$3�%�-Ò@0AJ�$�&%���@0�.	��4MW	��4>�#Q� � � � 	�#$#�% � �&�$	�A�-e*
>X#L� � �.TW�.%��2@E�&	��4�$-L�$IJ��#$%�IJ%�AB�&%�3J@E-L@G�&%�IJ��#�@E�&% � #$@0-H-e*V#L%0üBAB%"@G�&%�IJ��#�@E�&%c�$A�-H�&@EA � %c>�#L� � �.TW�.%���@0�.	��xàdV0� �.	 � �2%�@E�&%c@Ï3B� � �&�$	�Ý
AB@0��c���.%��2@E�&	��+�.��@0�
	���%��2@E�&%0-X	�AJ>�#L� � ��àdV0�ÔÎ.3�� � �.�$	�A�@0��Y	�M?V
W Ð *
! �B%Ï�.�2@010%��2-H@0#?	��23B%��Ò�$-U@0�2Í��$�.�2@0���)
bY�B%�AFbY%G-H��%�@EK^	�M �&�B%µ�Wü?�2-H���W=V�W#$@0-H���4@EA�3ë�WA�%0O0���
�$�&%�I b"%G@0�2%G�&@E#�K���AB�J��AC�&%0�2IJ-Q	�M
�.���$-
@E�2Í��$�&��@0��"	���3�%���*
\CN�#$�&�$��#$%Ù�$�&%���@0�.	��2-ÏIJ@Ea��AB3�%���%�A�3B%�A��.#�a�.�2@E1�%���-�%��.��%a-H@0IJ%a3�� � �.�$	�A�@0��}*ì' >�#Q� � �9K�A�	�bY-G@EÍ�	�N��d@0#$#L�$�&%0�2@0�.	��2-G�&�B@0��@E�2%
	���%��2@E�&�$A��Ù	�A �&�B%C3B� � �&�$	�A�@E�2}*a_`��%�A @0A �$�&%�I �$-G�2%0IJ	�1�%�3ØMW��	�I �.��%�3�� � �.��	�AB@0���=Q>X#L� � �9NB��3�@E�&%�@E#�#L���.%��2@E�&	���-c�&�B@0�9@E�2%
��%�MW%0�2�2�$A��G�&	^�&�B%"��%�IJ	�1�%�3(�$�&%0I �.	^��	��$A��
�&	^�&�B%"AB%�O0�6�$�.%�I �$AJ�.��%Y�&��@01�%0�2-H@0#�	���3�%���*
; O0@EIJ��#$%Bû

QDict 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" );

QDictIterator it( extra );

��î
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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

T&A �&�B%�%�O0@EIJ��#�%�bY%���AB-�%����~-�	�IJ%�#$��AB%a%�3��$�.-c��AB�&	ì@a3�� � �.��	�AB@0���=L�.��%�A �$�.%��2@E�&%�	�1�%��Y�.��%�3�� � �.��	�AB@0�2�������AB�&�$A��°�&�B%�-H�.�2�$A���-
@E-�-H	 � �$@0�.%�3DbY�$�&�(�.��	�-H%Y#��$A�%Y%�3B���.-,*
)�%�%Y@0#$-�	(>�#Q� � �0¢.� *U�U��£�=��
	�#$#�% � �.��	�AD� #�@E-�-H%�-&¢.� *[-U£U@0AB3JSU	�A�Ý�áQRLT6� #�@E-�-H%�-e*
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� 	�A�-H�&��N � �&-Q@0AD�$�.%��2@E�&	��XM&	��«öKOQáHÿ�* ! �B% � N����2%�AB�º�$�&%���@0�.	��X���.%�I �$-L-H%��
�.	P��	���AB�
�.	(�&�B%"ü?�2-H�
�$�.%�I ��AD�.��%c3B� � �&�$	�A�@E�2�=VöKOQáHÿ�*?í��$�2-H�
�$AD�.���$- � 	�AB�&%0O0�6IJ%�@EA�-/ü?�2-H�º�$AJ�&�B%"@E�2Í��$�&��@0��d�.�2@E1�%��2-H@0#�	��23�%0�|*

¬,(ì°�¯�º<��ºK´Uçf²�ºK¿Åçf¶{¶{åÛ¬,(Á°�¯�º<��ºK´Uçf²�ºK¿
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¹Î®[º
5 %��&NB�2AB-/�&�B%dABN�IJÍ�%��X	�MZ�$�&%0IJ-/��AF�&�B%d3B� � �&�$	�A�@E�2Y	�1�%��XbY��� � �J�.��%"�$�&%���@0�.	��4��-/	���%��2@E�&�$A��6*
)�%�%Y@0#$-�	(�$- ; IJ���.BÎ Ð ¢.� *���úU£0*

ºv×ÅÖµ´îíD¬,(Á°�¯�º<��º�´"çf²�ºK¿Åçf¶{¶{¯�é»çKçf´"¹»º�·�Ú�¯�¿Å¹Î®[º
5 %��&NB�2AB-/@c��	��$A��.%��4�&	P�&�B% � N����2%�AB�º���.%���@0�.	�� �$�&%0IJÕ -/1�@E#�NB%B*

¬õÍÅº�çf°,¹[Rª¬,(Á°�¯�º<��ºK´Uçf²�ºK¿
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¹Î®[º
5 %��&NB�2AB-/�&�B% � N����2%�AB�º���.%���@0�.	��+�$�.%�IJÕ -XK�%�}*
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¹Î®[º
5 %��&NB�2AB- !65 R ; �$M6�&�B%d3B� � �&�$	�A�@E�2Y�$-Ò%�IJ���.�=���* %B* � 	�NBA���Î Ð �5� � )6	��.��%0�2bY��-H%"�2%��.N���A�-/ík' 8 ) ; *
)�%�%Y@0#$-�	 � 	�NBA���Î Ð ¢.� *���úU£0*

¬,(ì°�¯�º<��ºK´Uçf²�ºK¿Åçf¶{¶{¿
Öµ´"çV²�º�¿
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¹Î®[º
� @0-H�
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ºv×ÅÖµ´îíD¬,(Á°�¯�º<��º�´"çf²�ºK¿Åçf¶{¶{¿
Öµ´"çV²�ºK¿
çV·KÚë·KÚ
\C@0K�%�-/�.��%YA�%0O0�6�$�&%�I � NB�2��%�A��º@EA�3J��%��&NB�2AB-X�&�B%"	��������$A�@0# � NB�2�2%0A��6�$�&%�I°*
T&M6�&�B% � N����2%�AB�º���.%���@0�.	��+�$�.%�I bY@E-/�&�B%d#$@0-H�
�$�.%�I �$AJ�.��%"3�� � �.��	�AB@0�2c	��4�$M6���
b"@E- � = � �$-Ò��%��.N��2AB%�3+*

ºv×ÅÖµ´îíD¬,(Á°�¯�º<��º�´"çf²�ºK¿Åçf¶{¶{¿
Öµ´"çV²�ºK¿
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×��2%�ü?OFâ(â�IJ@0K�%�-/�.��%YAB%�O0�6�$�&%0I � N��2��%�A��6@EA�3D��%��.N��2AB-X�&�B%YA�%�b � N����2%�AB�6���.%�I°*
T&M6�&�B% � N����2%�AB�º���.%���@0�.	��+�$�.%�I bY@E-/�&�B%d#$@0-H�
�$�.%�I �$AJ�.��%"3�� � �.��	�AB@0�2c	��4�$M6���
b"@E- � = � �$-Ò��%��.N��2AB%�3+*
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�.�2@E1�%���-�@E#�	��23B%��|* 5 %��.N��2AB-X@c��	��$A��.%��4�&	P�&�B��-Ò���.%�I°*
T&M6�&�B%d3B� � �&�$	�A�@E�2c�$-/%�IJ���."���º-H%��.-/�.��% � NB�2�2%0A��6�$�&%�IÓ�.	 � @0AB3J�2%��.N���A�- � *
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#include <qintcache.h>
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��² ¨ � ¥ ��§e¬6� ÎE�$A��ºIJ@EO0�
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>�TWA��.�
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' � @ � �B%c��-Q@G#$%�@0-H�
��% � %0A��.#�cNB-�%�3ØÎ 8E5 R Ð #$�$-��+	�M � @ � �B%c���.%�IJ-H=B@ �}� %0-�-H%�3D1��$@

long
K�%��-e* ; @ � � � @ � ��%c�$�&%0I ��@0-L@ � 	�-���* ! ��%
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@ 3�9 � 	�/�G çJ'9(çdè6ë

��² ¨ ��´U�p§e� Î0��AB�º-��$Ö,%�� � � Ð
��² ¨ ��´U�p§e� Î � 	�A�-H�º>9T&A���#L� � ��àd�&0��%��ªûä3B� � � Ð
� ��² ¨ ��´U�p§e� Î Ð
>9T&A���#L� � ��àd�&���%��ªûä¦ �Z��¡���� ¦ ¡�ü Î � 	�AB-��
>9TWAB��#Q� � �Æàd�.���%���ûä3�� � � Ð
1��$�2�.N�@E#�N��$A�� § ¦ É ¨ � Î Ð � 	�A�-H�
N��$A�� ©}����� Î Ð � 	�A�-H�
Í�	�	�# �p©��?���Z��¢ Î Ð � 	�AB-��
1�	��$3 � ¨ ©}�]¡�� Î�#$	�A��^KE%0�= � 	�AB-��º�.���%2Wc�$�&%�I Ð
1�	��$3 ¡��]�?�p��§e� Î�#$	�A��^KE%0�= � 	�AB-��º�.���%2Wc�$�&%�I Ð
Í�	�	�# ¡��]� ¦�� � ÎE#$	�A��ÏK�%� Ð
�.���%2W ����Ê�� ÎE#$	�A��ÏK�%� Ð
�.���%2W&�
¨6ËJÎ0#$	�A��GKE%� Ð � 	�AB-��
�.���%2Wc¦ �Z�]¡���� ¦ ¡��y  Î�#$	�A��^KE%� Ð � 	�AB-��
1��$�2�.N�@E#�1�	��$3 §e�p�]��¡ Î Ð
1�	��$3 ¡��]©}����� Î0NB��AB�ºA�%0b"-H�$Öx% Ð

ß 1�	��$3 ©}�������p©k���p§e© Î Ð � 	�A�-H�

åKF6Dê(è6æ�é&(Fæìå�(��Dçdè
	}æEç2;FG ç2F9(ç"è6ë

Í�	�	�# ��É6� ¦ ´U���p�]��� Î Ð � 	�AB-��
1�	��$3 ©}�]��«4É6� ¦ ´U�]�p�]��� Î0Í�	�	�#�%�A�@EÍ�#�% Ð

@ è6ê(æ�çJ/LæEç2;<G ç2F9(ç"è6ë

1��$�2�.N�@E#�>�#Q@0�.@0)��.�2%0@0I û ¡���� ËJÎ0>�#L@E�&@E)��.�2%�@EI ûä-H=�>9×��&���
	�#$#�% � �&�$	�A+ûWû TW�.%�I�û �$�&%�I Ð
1��$�2�.N�@E#�>�#Q@0�.@0)��.�2%0@0I û&% ¡��p��� ÎE>�#Q@0�.@0)��.�2%0@0I û -�=�>�×��&���
	�#$#�% � �.��	�A4û�û TW�.%�I Ð � 	�A�-H�
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¡ çdæ�é&	 � ç2;<¡ ç"ë�/Lè
	�6Dæ�	:ê5(

! �B%Y>9TWAB��#Q� � � � #$@0-H-Ò�$-/@c�.%�IJ��#$@0�.% � #�@E-�-L�&�B@0�6����	�1��$3�%�-/@c3B� � �&�$	�A�@E�2YÍ�@0-H%�3J	�AJ#$	�A��ÏK�%��-e*
>�TWA���#Q� � �+�$-U��IJ��#�%�IJ%0A��.%�3C@E-~@^�.%�IJ��#$@0�.% � #�@E-�-e*!#Q%�ü?A�%Ï@(�.%�IJ��#$@0�.%Ï�$A�-H�&@EA � %P>9T&A���#L� � ��àdV0� �.	 � �2%�@E�&%Ï@(3B� � �&�$	�A�@E�2G�.��@E�
	���%��2@E�&%�-X	�AJ��	���AB�&%���-/�.	GV Î.V
W Ð *
'�3B� � �&�$	�A�@E�2��$-4@ � 	�#�#$% � �&�$	�A^	�MBKE%0�Ý�1�@E#�NB%���@E����-,* ! �B%9K�%�9�$-+@EA

long
NB-�%03^M&	��
�$A�-H%��2�.��	�AB=]�2%�IJ	�1�@E#E@EA�3P#�	�	�K�N��+* ! ��%910@0#$N�%

�$-Ò@c��	���AB�&%���*�#Q� � �&�$	�A�@E�2�$%�-X����	�1���3B%Y1�%��2"MW@E-��
��AB-�%����&�$	�AJ@0AB3J#�	�	�K�N��+*
; O0@EIJ��#$%Bû

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"

)�%�%Y>�#L� � �
MW	��4MWNB#�#�3B%��.@0�$#�-H=��$A � #�NB3��$A��P�&�B% � ��	�� � %Y	�MZ3�� � �.��	�AB@0�2c-H�$Öx%0=�@0AB3J��	�b 3B%�#$%��&�$	�A�-Ò@0�2%"��@EA�3B#�%�34*
)�%�%Y@0#$-�	(>9T&A���#L� � �.TW�.%��2@E�&	��¸¢.� * �,��� £�=�>�#Q� � �0¢.� *U���:£�=�>9'+- � ���,#Q� � �«¢.� * ��� £�=�>9×��.�+#Q� � �0¢.� * � È�úU£�=�� 	�#�#$% � �.�$	�AD�
#$@0-H-�%0-2¢.� *:-�£�=
� 	�#�#$% � �&�$	�AD�
#$@0-H-H%�-�¢.�+*:-U£Q@0A�3JSU	�ABÝ�áLRQT6�
#$@0-H-H%�-,*

G çJ'9Pç"èª©X3�(1/Òæ�	:ê5(F¡ ê�/«31 çJ(CæEécæ�	:ê5(

¬¡��¹»ºZ(Á°�¯�ºK¶{¶{¬¡��¹»º�(Á°�¯�ºX·¸°,¹»º1®"°�Çf´½ÀÉÂ§ÊZÚ

� 	�A�-H�&��N � �&-L@c3�� � �.��	�AB@0�2YNB-��$A��^@0AD�$A��.%��2AB@0#��B@0-H�J@0���2@0Y	�MZ-H��Ö,%¸R�O ß��e*
)�%��&�.�$A��2R�O ß��L�&	(@Ï-HN��$�.@0Í�#$Ï#�@E�2��%Ï������IJ%cABN�IJÍ�%��dÎ.%0Þ�NB@0#B�&	(	��/���2%�@E�&%0�/�&�B@0AD�.��%Y%�OE��% � �&%�3JABN�IJÍ�%��Ò	�Mº%�A��.�2�$%�- Ð IJ@0K�%�-Ò�.��%
�B@0-H�J3��$-��.�2�$Í�N��.�$	�AJÍ�%��&�.%��4@0AB3J��%�A � %Y�.��%"#�	�	�K�N��(MW@E-��.%���*

¬¡��¹»ºZ(Á°�¯�ºK¶{¶{¬¡��¹»º�(Á°�¯�ºX·¸¯�¿
¹Î®[º1¬¡��¹»ºZ(Á°�¯�º* º�×ÅÖµ´.�/� æ¸°�¯�º»Ú

� 	�A�-H�&��N � �&-L@ � 	���Y	�MÅöKOQáHÿ�*
; @ � �J���.%�IÓ��AëöKOQáHÿ?��-L��AB-�%����&%03P�$A��.	P�&�B��-/3B� � �&�$	�A�@E�2}* 7 A�#$Y�&�B%"��	���AB�&%���-X@0��% � 	����$%�3ÙÎ.-��B@0#$#�	�b � 	��� Ð *

¬¡��¹»ºZ(Á°�¯�ºK¶{¶{å ¬¡��¹»º�(Á°�¯�ºX·�Ú
5 %�IJ	�1�%�-/@E#�#B���.%�IJ-/M&�2	�I �&�B%d3B� � �&�$	�A�@E�2Y@0AB3J3�%�-H�&��	��-/�$�Æ*
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'+#$#��$�&%���@0�.	��2-X�.��@E�º@ �k� %�-H-/�.���$-/3�� � �.��	�AB@0��"bY�$#�#?Í�%"�2%�-H%���*
)�%�%Y@0#$-�	(-H%��&'+N��.	"#Q%�#�%0�&%BÎ Ð ¢.�+* � È�îU£0*

Ë�¿0¿ÅÌ�¬,+«ºvçf±�¿
Ì�Ìv´�¯�ºK°�¿Å¹Î¶�¶{²�é»ºK¿-(Á´"Ìv´UºK´1·�Ú�¯�¿Å¹Î®[º
5 %��&NB�2AB-/�&�B%d-H%��.�&�$A��^	�MZ�&�B%d@EN��.	�Ý�3�%�#$%��.%Y	����&�$	�A+* ! ��%"3�%�M&@0N�#$�º�$-Òík' 8 ) ; *
)�%�%Y@0#$-�	(-H%��&'+N��.	"#Q%�#�%0�&%BÎ Ð ¢.�+* � È�îU£0*

Ï=¿0°�æA¬¡��¹»º�(Á°�¯�ºK¶{¶{¯�Ìv´§²�çÎ·�ÚÁèyÏ«°,ç�ºvéÎ²�Ìvê
5 %�IJ	�1�%�-/@E#�#B���.%�IJ-/M&�2	�I �&�B%d3B� � �&�$	�A�@E�2}*
! �B%Y�2%�IJ	�1�%03P�$�.%�IJ-/@0��%d3B%�#$%��&%03J��M6@EN��.	�Ý�3�%�#$%��.��	�AJ�$-/%�AB@0Í�#$%�3+*
'+#$#�3�� � �.�$	�A�@0��Y���.%��2@E�&	���-X�&�B@0�º@ �}� %�-�-Ò�&�B��-/3B� � �&�$	�A�@E�2YbY��#$#?Í�%d��%�-�%0�Æ*
)�%�%Y@0#$-�	(�2%0IJ	�1�%BÎ Ð ¢.� *�-��:£�=��.@0K�%BÎ Ð ¢.�+*:-U�U£Q@0AB3D-�%0�&'+N��.	"#L%0#�%��.%BÎ Ð ¢.� * � È�îU£0*
5 %���IJ��#�%�IJ%0A��.%�3(MW�2	�I >9×��.�2� 	�#�#$% � �.�$	�AÁ¢.� * � È�ÈU£0*

éÎ°,¹»ºë¬¡��¹»º�(Á°�¯�º�¶�¶{¯�¿
é»¹»º»·KÚ�¯�¿
¹Î®[ºìèyÏ«°,çKº�éÎ²�Ìvê
5 %��&NB�2AB-/�&�B%dABN�IJÍ�%��X	�MZ�$�&%0IJ-/��AF�&�B%d3B� � �&�$	�A�@E�2}*
)�%�%Y@0#$-�	(�$- ; IJ���.BÎ Ð ¢.� *�-��:£0*
5 %���IJ��#�%�IJ%0A��.%�3(MW�2	�I >9×��.�2� 	�#�#$% � �.�$	�AÁ¢.� * � È�ÈU£0*

ºv×ÅÖµ´îíD¬¡��¹»º�(Á°�¯�º�¶�¶{ï�¹Îæ\·�Ìv¿
¹[RìðX´U×õÚ1¯�¿
¹Î®[º
5 %��&NB�2AB-/�&�B%d�$�.%�I @E-�-H	 � �$@0�.%�3JbY�$�&�1ò��sTº=�	��4A�NB#�#B��M6�.��%YK�%�Y3�	�%�-XAB	��º%�O0�$-H�º��AJ�.��%Y3B� � �&�$	�A�@E�2}*
! �B��-ÒMWN�A � �.��	�AJNB-�%0-Ò@0AJ�$A��.%���A�@0#B��@E-��B��AB�Ï@0#$�E	������.��I �.	G	����.�$IJ��Ö,%Y#�	�	�K�N��+*
T&M6�&�B%��2%"@0��%Y�&bY	G	��XIJ	���%d�$�.%�IJ-/bY���.�J%�Þ]N�@E#�K�%��-H=��.��%�A(�.��%Y#�@E-��
��AB-�%����&%03J	�M?�.��%0-�%YbY��#$#�Í�%"MW	�NBA�34*
; Þ]N��$1�@0#$%�AB�
�.	^�.��% ¢�£L	���%��2@E�&	���*
)�%�%Y@0#$-�	(	���%���@0�.	��[¢�£0Î Ð ¢.� *�-��:£0*
; O0@EIJ��#$%Bû?�&@EÍ�#�%�[�Í������&@EÍ�#�%�[�IJ@0�$A+* � ��� *

Ï=¿0°�æA¬¡��¹»º�(Á°�¯�ºK¶{¶{°,¹Î®"´"ç�º»·�Ìv¿
¹[RìðX´U×�Æ=¯�¿Å¹Î®[ºµº�×ÅÖµ´îíì°,ºK´§¼FÚ

T&A�-H%��2�
���.%�I O$ÿ���Üã�$A��.	^�.��%Y3�� � �.�$	�A�@0��YN�-H��AB�GK�%�µòK�sTL*
! �B%(KE%�J3B	�%�-9AB	��/��@E1�%J�&	�Í�%(N�AB��Þ]N�%?*"TWMXIJN�#$�.����#$%J�$�&%�IJ-d@0��%P�$A�-H%����&%�3abY�$�&�°�&�B%P-H@0IJ%(K�%��=+	�A�#$J�&�B%P#$@0-H�Q���.%�I b"�$#$# Í�%
10��-H��Í�#$%B*
SUNB#�#?���.%�IJ-/@E�2%"A�	��º@E#�#$	�bY%�3+*
)�%�%Y@0#$-�	(�2%0��#�@ � %BÎ Ð ¢.� *[-��:£0*
; O0@EIJ��#$%Bû?- � �2�$Í�Í�#�%�[�- � �2�$Í�Í�#�%B* � ��� *
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Ë�¿0¿ÅÌ�¬¡��¹»º�(Á°�¯�ºK¶{¶�°�®[Õµ¼ÛÖ¸º�×õ·KÚ�¯�¿
¹Î®[º
5 %��&NB�2AB- !65 R ; �$M6�&�B%d3B� � �&�$	�A�@E�2Y�$-Ò%�IJ���.�)?	��&�B%��2bY�$-�%Y��%��&NB�2AB-Xí}' 8 ) ; *
)�%�%Y@0#$-�	 � 	�NBA���Î Ð ¢.� *�-U�U£0*

¬¡��¹»ºZ(Á°�¯�º* º�×ÅÖµ´.�/� ¬¡��¹»º�(Á°�¯�ºK¶{¶�¿ÅÖµ´"çf²�ºK¿Åç!À'·¸¯�¿Å¹Î®[º1¬¡��¹»º�(Á°�¯�º$5º�×§Ö&´.�/� æ¸°�¯�º»Ú

'+-H-��$�EAB-¸ö�OQá�ÿ6�&	^�&�B��-/3B� � �&�$	�A�@E�2Y@0AB3D�2%0�&NB�2A�-X@c��%�MW%0�2%�A � %"�&	^�&�B��-/3B� � �&�$	�A�@E�2}*
! �B��-+3�� � �.�$	�A�@0��~��-+ü?�2-H� � #$%�@E�2%�3Ï@EA�3^�&�B%�AÏ%�@ � �Ï�$�&%0Iã�$A�ö�OQá�ÿ���-+�$A�-H%��2�.%�3Ï�$A��.	c�&�B��- 3�� � �.��	�AB@0��}* 7 A�#$9�.��%~��	��$A��.%��2- @0��% � 	����$%�3
Î.-H��@E#�#$	�b � 	��� Ð =�NBA�#$%�-H-ÒA�%0b"T&�&%0I°Î Ð ��@E-/Í�%�%�AJ��%��$IJ��#�%0IJ%�A��.%�3+*

ºv×ÅÖµ´îíD¬¡��¹»º�(Á°�¯�º�¶�¶{¿ÅÖ&´Uçf²�ºK¿Åç!è�êõ·�Ìv¿
¹[RìðX´"×õÚ1¯�¿
¹Î®[º
5 %��&NB�2AB-/�&�B%d�$�.%�I @E-�-H	 � �$@0�.%�3JbY�$�&�1ò��sTº=�	��4A�NB#�#B��M6�.��%YK�%�Y3�	�%�-XAB	��º%�O0�$-H�º��AJ�.��%Y3B� � �&�$	�A�@E�2}*
! �B��-ÒMWN�A � �.��	�AJNB-�%0-Ò@0AJ�$A��.%���A�@0#B��@E-��B��AB�Ï@0#$�E	������.��I �.	G	����.�$IJ��Ö,%Y#�	�	�K�N��+*
T&M6�&�B%��2%"@0��%Y�&bY	G	��XIJ	���%d�$�.%�IJ-/bY���.�J%�Þ]N�@E#�K�%��-H=��.��%�A(�.��%Y#�@E-��
��AB-�%����&%03J	�M?�.��%0-�%YbY��#$#�Í�%"MW	�NBA�34*
; Þ]N��$1�@0#$%�AB�
�.	^�.��%"üBAB3+Î Ð MWN�A � �.��	�A4*
)�%�%Y@0#$-�	(ü?A�3+Î Ð ¢.� *:-U��£0*

¬,(ì²�º�²uÍÅº�çf´�²�¼0� ¬¡��¹»º�(Á°�¯�ºK¶{¶$çV´§²�æ\·¸¬,(Á²�ºK²�ÍÅº�çf´�²u¼ � ®"Æ
¬,+=º�çf±�¿
Ì�Ìv´�¯�ºK°�¿Å¹Î¶{¶���º�´§¼2� °,ºK´§¼ôÚDè�Ï=°,ç�º�éÎ²�Ì¸Ö¸çf¿
º�´§¯�º�´§æ¸ê

5 %�@03B-/@c3�� � �.��	�AB@0��"�$�.%�I M&�2	�I �&�B%"-H�.�2%�@EI RU@0AB3J�2%��.N���A�-/@c��%�MW%���%�A � %��.	^�.��%"-H�&��%�@0I°*
! �B%Y3�%�M&@0N�#$�º�$IJ��#$%�IJ%�A��.@0�.�$	�AP-H%��.-«O�ÿ���Ü �&	 � *
)�%�%Y@0#$-�	(bY�2�$�&%?Î Ð ¢.� *[-U-�£0*

Ë�¿0¿ÅÌ�¬¡��¹»º�(Á°�¯�ºK¶{¶$çV´§¼½¿
Ï=´ ·§Ìv¿Å¹[RìðX´"×�Ú
5 %�IJ	�1�%�-~�.��%(�$�&%�I @0-H-�	 � ��@E�&%03ab"�$�.�\òK�sTØMW�2	�I �&�B%^3B� � �&�$	�A�@E�2}* 5 %��&NB�2AB- !65 R ; �$M+-HN �k� %�-H-HMWN�#,)Q	��&�B%��2bY�$-�%P�2%��.N���A�-~ík' 8 ) ; =
%?* �6*��$M6�&�B%YKE%�Y3B	�%�-XA�	��º%0O0�$-��º�$AJ�.��%Y3�� � �.��	�AB@0��}*
T&M6�&�B%��2%"@0��%Y�&bY	G	��XIJ	���%d�$�.%�IJ-/bY���.�J%�Þ]N�@E#�K�%��-H=��.��%�A(�.��%Y#�@E-��
��AB-�%����&%03J	�M?�.��%0-�%YbY��#$#�Í�%"�2%0IJ	�1�%�3+*
! �B%Y�2%�IJ	�1�%03P�$�.%�I �$-Ò3B%�#�%0�&%�3(�$M6@0NB�&	�Ý�3B%�#$%��&�$	�AJ�$-Ò%�AB@0Í�#$%�3+*
'+#$#Q3B� � �&�$	�A�@E�2Ù�$�.%��2@E�&	���-Ï�&�B@0�"�2%�M&%��c�.	ì�.��%a��%�IJ	�1�%�3 ���.%�I bY��#$#UÍ�%a-�%��"�.	ì��	���AB���.	 �&�B%aA�%�OE���$�&%�I �$A �.��%a3B� � �&�$	�A�@E�2�Õ -
�.�2@E1�%���-��$A��^	��23�%0�|*
)�%�%Y@0#$-�	(�.@0K�%BÎ Ð ¢.� *[-��U£�= � #�%�@E�xÎ Ð ¢.� *:-U�U£Q@0AB3D-H%��&'+N��.	"#Q%�#�%0�&%BÎ Ð ¢.�+* � È�îU£0*
; O0@EIJ��#$%Bû?�&@EÍ�#�%�[�Í������&@EÍ�#�%�[�IJ@0�$A+* � ��� *

Ï=¿0°�æA¬¡��¹»º�(Á°�¯�ºK¶{¶�çf´"Ö¸Ìv²�¯�´ ·�Ìv¿Å¹[RìðX´"×"Æ«¯�¿
¹Î®[ºµº�×§Ö&´Ùíì°,º�´§¼ôÚ

T&Mº�.��%Y3�� � �.��	�AB@0��"�B@0-LKE%�Îò��sTº=��.���$-ÒK�%��Õ -/���.%�I �$-Ò�2%0��#�@ � %�3JbY�$�&�1O�ÿ���ÜC*�TWM
�&�B%"3B� � �&�$	�A�@E�2Y3�	�%0-�ABÕ � � 	�A��.@0�$ADKE%0ÎòK�sTº=fO�ÿ���Ü �$-
�$A�-H%����&%�3J�$A��.	P�&�B%d3B� � �&�$	�A�@E�2YN�-H��AB�^K�%�µò��sTÒ*
SUNB#�#?���.%�IJ-/@E�2%"A�	��º@E#�#$	�bY%�3+*
; Þ]N��$1�@0#$%�AB�
�.	
û
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QIntDict dict;
// ...
if ( dict.find(key) )

dict.remove( key );
dict.insert( key, item );

T&M6�&�B%��2%"@0��%Y�&bY	G	��XIJ	���%d�$�.%�IJ-/bY���.�J%�Þ]N�@E#�K�%��-H=��.��%�A(�.��%Y#�@E-��
��AB-�%����&%03J	�M?�.��%0-�%YbY��#$#�Í�%"�2%0��#�@ � %�34*
)�%�%Y@0#$-�	(�$A�-H%��2��Î Ð ¢.� *�-U�U£0*
; O0@EIJ��#$%Bû?�&@EÍ�#�%�[�Í������&@EÍ�#�%�[�IJ@0�$A+* � ��� *

Ï=¿0°�æA¬¡��¹»º�(Á°�¯�ºK¶{¶�çf´§®"°�ÇV´ ·�éÎ°,¹»º&¹Î´J3 ®"°�ÇV´5Ú
� ��@EA���%�-U�&�B%c-��$Ö,%Ï	�Mº�.��%Y��@E-��B�&@EÍ�#�%Ï�.	�PU�65¸R�O ß��e* ! �B% � 	�AB�&%�AB�&-L	�Mº�.��%c3�� � �.�$	�A�@0��c@0��%c���2%�-H%���1�%�3�=BÍ�N�� @0#$#?�$�.%��2@E�&	���-/	�AF�.��%
3B� � �&�$	�A�@E�2YÍ�% � 	�IJ%"�$A�10@0#$��34*

Ï=¿0°�æA¬,+=º�çf±�¿
Ì�Ìv´�¯�ºK°�¿Å¹Î¶{¶�®"´Uº�&é»ºK¿-(Á´"Ìv´UºK´ ·uË2¿«¿
ÌÎ´"¹Î²�Ë«Ìv´ Ú
)�%��&-Ò�&�B% � 	�#�#$% � �&�$	�AJ�&	P@0NB�&	�ÝW3�%�#$%��.%d�$�&- � 	�AB�&%�AB�&-X�$M§��P�ý87�9,�Ò��- !65 R ; @0AB3J�&	^A�%�10%��X3�%�#$%��.%d�.��%0I �$M§��P�ý87�9,�/�$-/ík' 8 ) ; *
T&M4@0N��.	�Ý�3B%�#�%0�&�$A��J�$-~�&NB�2AB%�3�	�A�=6@0#$#º�.��%^���.%�IJ-~�$A�@ � 	�#�#$% � �.�$	�A�@E�2%^3�%�#$%��.%�3CbY�B%�AC�.��% � 	�#$#�% � �.��	�A��$�&-H%�#$M+�$-~3�%0#�%��.%�34* ! ���$-~�$-
� 	�A�1�%0A��$%�A��º�$M6�.��% � 	�#$#�% � �.��	�AJ�B@0-/�.��%Y	�A�#$Y��	��$A��.%��4�&	P�&�B%d�$�.%�IJ-,*
! �B%G3B%�MW@EN�#$� -H%��.�&�$A��J�$-Uí}' 8 ) ; =ZMW	��L-�@EMW%��.}*+TWM+�	�N��&NB�2A����4	�A�=ZÍ�% � @0��%�MWNB#Z@0Í�	�N�� � 	�����$A��(�&�B% � 	�#$#$% � �.��	�A�Ý �	�NCIJ�$�����Xü?A�3
0	�N��2-H%�#$M6bY���.�J�&bY	 � 	�#$#�% � �.��	�AB-/3�%�#$%��.��AB�G�.��%"-�@EIJ%Y���.%�IJ-e*
SU	��.%G�.��@E� �.��%Ï@EN��.	�Ý�3�%0#�%��.%G-H%��.�&�$A��(IJ@EG@0#$-H	D@0M&MW% � � 	��.��%��ÒMWN�A � �.��	�AB-U��A�-HN�Í � #$@0-H-H%�-,*Xíe	��/%�O0@EIJ��#$%�=Z@^-HN�Í � #�@E-�-~�.��@E� �B@0-U@
��%�IJ	�1�%BÎ Ð M&N�A � �.��	�A�bY��#$#6�2%0IJ	�1�%Ï�.��%G�$�.%�IÚMW��	�IÚ�$�&-~3B@0�.@^-H�&��N � �&NB�2%�=6@EA�3���M4@0NB�&	�ÝW3�%�#$%��.%G�$-~%�A�@EÍ�#�%�3B=6bY��#$#6@0#$-�	C3�%�#$%��.%G�.��%
�$�.%�I°*
)�%�%Y@0#$-�	(@0NB�&	"#Q%�#$%��.%BÎ Ð ¢.� * � È�ÈU£0*
; O0@EIJ��#$%�-,û?���2@E����%0�p[����2@0����%���* � ����=]- � �2�$Í�Í�#$%Æ[�- � �2�$Í�Í�#�%?* � ���(@0A�3J�.@0Í�#$%Æ[�Í��$�E�.@0Í�#$%Æ[�IJ@E��A4* � ��� *

éÎ°,¹»ºë¬¡��¹»º�(Á°�¯�º�¶�¶{®"°�ÇV´5·KÚ�¯�¿Å¹Î®[º
5 %��&NB�2AB-/�&�B%d-H�$Öx%Y	�M6�.��%"��AB�&%0�2A�@E#��B@0-H�J@0�2��@0JÎ.@0-/-H��% � ��ü?%�3J�$AJ�&�B% � 	�A�-H�.�2N � �&	�� Ð *
)�%�%Y@0#$-�	 � 	�NBA���Î Ð ¢.� *�-U�U£0*

Ï=¿0°�æA¬¡��¹»º�(Á°�¯�ºK¶{¶{®[ºK²�ºK°�®[ºK°�¯�®X·KÚ�¯�¿
¹Î®[º
#Q%�Í�NB�E����AB�EÝW	�A�#$ÏMWNBA � �.�$	�AJ�&�B@0�º������AB�&-Ò	�N��º�.��%"3�� � �.��	�AB@0��"3B��-H�.�2�$Í�N��.��	�AJNB-��$A��^Þ�#Q%�Í�NB�ZÎ Ð *

ºv×ÅÖµ´îíD¬¡��¹»º�(Á°�¯�º�¶�¶�ºK²�ðX´ ·�Ìv¿
¹[RìðX´U×ZÚ
! @0K�%�-/�.��%"���.%�IÓ@0-H-�	 � ��@E�&%03Jb"�$�.�1òK�sTa	�N��6	�M6�.��%"3�� � �.��	�AB@0��"bY�$�&�B	�N��º3B%�#$%��&�$A��G���LÎ.%01�%�AJ�$M6@0N��.	�Ý�3B%�#�%0�&�$	�AJ��-Ò%�A�@EÍ�#�%�3 Ð *
T&M6�&�B%��2%"@0��%Y�&bY	G	��XIJ	���%d�$�.%�IJ-/bY���.�J%�Þ]N�@E#�K�%��-H=��.��%�A(�.��%Y#�@E-��
��AB-�%����&%03J	�M?�.��%0-�%YbY��#$#�Í�%"�.@0K�%�A+*
5 %��&NB�2AB-/@c��	��$A��.%��4�&	P�&�B%d�$�.%�I �.@0K�%�AJ	�NB�&=�	��4ABN�#$#��$M6�&�B%"K�%�Y3�	�%0-XA�	��º%�OE��-H�º�$AJ�&�B%Y3�� � �.��	�AB@0�2}*
'+#$#�3�� � �.��	�AB@0����$�&%���@0�.	��2-+�&�B@0�Z�2%0MW%�� �&	Ï�.��%��&@EKE%�AP�$�&%�I b"�$#$#�Í�%�-H%��Z�&	c��	���AB�?�.	Ï�.��%dA�%�OE�?�$�.%�IÔ�$A^�.��%d3�� � �.��	�AB@0�20Õ -4�&��@01�%0�2-H��AB�
	���3�%���*
)�%�%Y@0#$-�	(�2%0IJ	�1�%BÎ Ð ¢.� *�-��:£�= � #�%�@E�xÎ Ð ¢.� *:-U��£L@EA�3J-H%��&'+N��.	"#Q%�#�%0�&%BÎ Ð ¢.� * � È�î�£0*
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¬,(ì²�º�²uÍÅº�çf´�²�¼0� ¬¡��¹»º�(Á°�¯�ºK¶{¶|3óçV°,ºK´5·¸¬,(Á²�ºK²�Í
º�çV´§²�¼0� ®"Æ0¬,+=º�çV±2¿ÅÌ�Ìv´§¯�ºK°�¿
¹Î¶{¶:��ºK´§¼ Ú
¯�¿Å¹Î®[ºìèyÏ«°,ç�º�éÎ²�Ì»Ö¸çf¿ÅºK´§¯�ºK´§æ¸ê

_��2�$�.%�-/@Ï3B� � �&�$	�A�@E�2Y���.%�I �&	P�&�B%d-H�.�2%�@EIÈRU@0AB3J�2%��.N���A�-/@c��%�MW%0�2%�A � %��.	P�&�B%d-H�&��%�@0I°*
)�%�%Y@0#$-�	(�2%0@03+Î Ð ¢.� *[-��:£0*



! �B%Y>9TWAB��#Q� � �&T&�&%0�2@0�.	�� � #�@E-�-L���2	�10��3B%�-/@0AJ�$�.%��2@E�&	��4MW	��4>9T&A���#L� � � � 	�#�#$% � �&�$	�A�-e*
#include <qintdict.h>

@ 3�9 � 	�/�G çJ'9(çdè6ë

��² ¨ ��´U�p§e��²|���]¡���� ¦ ¡ Î � 	�A�-H�º>9T&A���#L� � ��àd�&0��%��ªû 3�� � � Ð
� ��² ¨ ��´U�p§e��²|����¡���� ¦ ¡ Î Ð
N��$A�� § ¦ É ¨ � Î Ð � 	�A�-H�
Í�	�	�# �p©��?���Z��¢ Î Ð � 	�AB-��
�.���%2W � ¦ ý]�p¡�©}� Î Ð
¦ �?�]¡���� ¦ ¡L��¢��Z��þ Î Ð � 	�A�-H�
�.���%2W §eÉ6¡�¡�� ¨ � Î Ð � 	�A�-H�
#$	�A�� §eÉ6¡�¡�� ¨ ��ÿº�]¢ Î Ð � 	�A�-H�
�.���%2Wc¦ �Z�]¡���� ¦ ¡���� Î Ð
�.���%2Wc¦ �Z�]¡���� ¦ ¡���� Î Ð
�.���%2Wc¦ �Z�]¡���� ¦ ¡��5ü Î�NB��AB�]Ñ.NBIJ� Ð

¡ çdæ�é&	 � ç2;<¡ ç"ë�/Lè
	�6Dæ�	:ê5(

! �B%Y>9TWAB��#Q� � �&T&�&%0�2@0�.	�� � #�@E-�-L���2	�10��3B%�-/@0AJ�$�.%��2@E�&	��4MW	��4>9T&A���#L� � � � 	�#�#$% � �&�$	�A�-e*
>�TWA���#Q� � �&T&�&%���@0�.	��Ò�$-9�$IJ��#�%0IJ%�A��.%�3�@0-9@(�.%�IJ��#$@0�.% � #�@E-�-e*=#L%0üBAB%G@(�&%0IJ��#�@E�&%P�$A�-H�&@EA � %P>9T&A���#L� � �.TW�.%��2@E�&	��,àdV0� �.	 � �2%�@E�&%^@
3B� � �&�$	�A�@E�2Y�$�&%���@0�.	��4�&�B@0�º	���%0�2@0�.%�-X	�AJ>9T&A���#L� � ��àdV0�ÔÎ.3�� � �.�$	�A�@0��d	�M6V
W Ð *
; O0@EIJ��#$%Bû

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 )

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

// Output (random order):
// 0: Homer
// 1: Simpson

�,���
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// 2: 45

SU	��.%Y�&�B@0�6�.��%Y�&��@01�%0�2-H@0#�	���3�%��4�$-/@0��Í����.�2@E�2�)Z�	�NJ@E�2%YA�	��6��N�@E�2@0AB�&%0%�3J�&�B%Y	��23�%0�+@EÍ�	�1�%B*
\CN�#$�&�$��#$%J���.%���@0�.	��2-~IJ@0(�$A�3B%���%�AB3�%�AB�&#$(�&��@01�%���-�%P�.��%(-�@EIJ%(3�� � �.��	�AB@0�2}*~' >9T&A���#L� � �XK�A�	�bY-9@EÍ�	�N��X@0#$#
�.��%(�$�&%0�2@0�.	��2-~�.��@E�
@E�2%^	���%��2@E�&�$A��(	�A��&�B%G3B� � �&�$	�A�@E�2}*4_`��%�A�@0A��$�&%�I ��-~��%�IJ	�1�%�3CMW�2	�I �.��%^3�� � �.��	�AB@0���=6>9TWAB��#Q� � � NB��3�@E�&%0-Q@E#�#
���.%��2@E�&	���-L�.��@E�
��%�MW%0�+�.��%Y��%�IJ	�1�%�3P���.%�IÓ�&	P��	��$A��º�.	G�.��%YAB%�O0�6�$�&%0I �$AJ�&�B%Y�&��@01�%���-��$A��G	��23�%0�|*
)�%�%Y@0#$-�	(>9T&A���#L� � �0¢.� *�-�îU£�=�� 	�#�#$% � �.�$	�AD�
#$@0-H-�%0-2¢.� *:-�£L@EA�3DSU	�A�ÝWáLRQTZ�
#$@0-H-�%�-e*

G çJ'9Pç"èª©X3�(1/Òæ�	:ê5(F¡ ê�/«31 çJ(CæEécæ�	:ê5(

¬¡��¹»ºZ(Á°�¯�º<��º�´"çf²�ºK¿Åçf¶{¶{¬¡��¹»º�(Á°�¯�º<��ºK´"çV²�ºK¿
ç�·»¯�¿
¹Î®[º1¬¡��¹»º�(ì°�¯�º* º�×ÅÖµ´���� æ=°�¯�º¸Ú

� 	�A�-H�&��N � �&-U@0A��$�&%���@0�.	��ÒM&	��=ö�O,áHÿH* ! �B% � NB�2��%�A��+���.%���@0�.	��Ò�$�&%�I �$-~-H%�� �.	J��	��$A��4�.	J�&�B%ÏÕ ü?�2-H�&Õ0���.%�IÚ�$AC�.��%�öKOQáHÿ�* ! �B%cüB��-��4�$�&%�I
��%�MW%0�2-X�.	^�.��%"üB��-��
���.%�I �$AD�.��%"3�� � �.��	�AB@0���Õ -/@E�2Í��$�&��@0��"�$A��.%���A�@0#�	��23�%0�2�$A��6*

¬¡��¹»ºZ(Á°�¯�º<��º�´"çf²�ºK¿Åçf¶{¶{åÛ¬¡��¹»ºZ(Á°�¯�º<��º�´"çf²�ºK¿Åç�·�Ú
#Q%�-H�&��	��-/�.��%"���.%���@0�.	��|*

éÎ°,¹»ºë¬¡��¹»º�(Á°�¯�º;��ºK´"çV²�º�¿
çf¶{¶{¯�¿Åé»¹»º�·KÚ�¯�¿
¹Î®[º
5 %��&NB�2AB-/�&�B%dABN�IJÍ�%��X	�MZ�$�&%0IJ-/��AF�&�B%d3B� � �&�$	�A�@E�2Y�&�B��-Ò���.%��2@E�&	��4	���%0�2@0�.%�-X	�1�%0�|*
)�%�%Y@0#$-�	(�$- ; IJ���.BÎ Ð ¢.� * �,� � £0*

ºv×ÅÖµ´îíD¬¡��¹»º�(Á°�¯�º;��ºK´"çV²�º�¿
çf¶{¶{¯�é»çKçf´U¹»º»·�Ú�¯�¿
¹Î®[º
5 %��&NB�2AB-/@c��	��$A��.%��4�&	P�&�B% � N����2%�AB�º���.%���@0�.	�� �$�&%0I°*

Ìv¿Å¹[R�¬¡��¹»º�(Á°�¯�º<��ºK´"çV²�ºK¿
çV¶�¶{¯�é»ç�çf´U¹»ºKØ�´U×\·KÚ�¯�¿
¹Î®[º
5 %��&NB�2AB-/�&�B%dK�%�YMW	��4�.��% � NB�2��%�A��6�$�&%0�2@0�.	��4���.%�I°*

Ë�¿0¿ÅÌ�¬¡��¹»º�(Á°�¯�º<��ºK´"çV²�ºK¿
çV¶�¶{°�®[Õµ¼ÛÖ¸º�×�·KÚ�¯�¿
¹Î®[º
5 %��&NB�2AB- !65 R ; �$M6�&�B%d3B� � �&�$	�A�@E�2Y�$-Ò%�IJ���.�)?	��&�B%��2bY�$-�%Y%��.N���A�-Xík' 8 ) ; *
)�%�%Y@0#$-�	 � 	�NBA���Î Ð ¢.� * �,� � £0*

¬¡��¹»ºZ(Á°�¯�º<��º�´"çf²�ºK¿Åçf¶{¶{¿
Öµ´"çV²�ºK¿
çëº�×ÅÖµ´îíD·�Ú�¯�¿Å¹Î®[º
� @0-H�
	���%0�2@0�.	���* 5 %��.N��2AB-X@c��	��$A��.%��4�&	P�&�B% � N����2%�AB�º���.%���@0�.	��+�$�.%�I°*])�@EIJ%"@E- � NB�2��%�A���Î Ð *

ºv×ÅÖµ´îíD¬¡��¹»º�(Á°�¯�º;��ºK´"çV²�º�¿
çf¶{¶{¿
Öµ´Uçf²�ºK¿
çV·KÚë·�Ú
\C@0K�%�-/�.��%Y-HN �}� %�%�3B��AB�G�$�&%�I � NB�2�2%0A��º@EA�3J�2%0�&NB�2A�-Ò�&�B%d	���������AB@0# � N����2%�AB�º�$�&%�I°*
T&M6�&�B% � N����2%�AB�º���.%���@0�.	��+�$�.%�I bY@E-/�&�B%d#$@0-H�
�$�.%�I �$AJ�.��%"3�� � �.��	�AB@0�2c	��4�$M6���
b"@E-/A�NB#�#$=?A�N�#$#��$-Ò��%��.N��2AB%�3+*
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ºv×ÅÖµ´îíD¬¡��¹»º�(Á°�¯�º;��ºK´"çV²�º�¿
çf¶{¶{¿
Öµ´Uçf²�ºK¿
ç#�&�'·�Ú

×��2%�ü?OFâ(â�IJ@0K�%�-/�.��%Y-HN �k� %�%�3B��AB�Ï�$�&%�I � NB�2��%�A��º@EA�3J��%��&NB�2AB-X�&�B%"AB%�b � N����2%�AB�6���.%�I°*
T&M6�&�B% � N����2%�AB�º���.%���@0�.	��+�$�.%�I bY@E-/�&�B%d#$@0-H�
�$�.%�I �$AJ�.��%"3�� � �.��	�AB@0�2c	��4�$M6���
b"@E-/A�NB#�#$=?A�N�#$#��$-Ò��%��.N��2AB%�3+*

ºv×ÅÖµ´îíD¬¡��¹»º�(Á°�¯�º;��ºK´"çV²�º�¿
çf¶{¶{¿
Öµ´Uçf²�ºK¿
ç#�ÛÀ'·�éÎ°,¹»º��véÎ¼ÛÖÙÚ
)�%��&-Ò�&�B% � N����2%�AB�6���.%�IÓ�&	P�&�B%d�$�.%�I=���UÜXMD��	�-H���.��	�AB-/@0M&�&%0�+�.��% � NB�2��%�A��º�$�.%�IJ=�@0AB3D�2%��.N���A�-X@c��	��$A��.%��X�.	G�.��@E�º���.%�I°*
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#include <qmap.h>
#include <qstring.h>
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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;

};

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;

}

×��2	����2@0I 	�NB�&��NB�Æû

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"];

¯�¿
¹Î®[ºµÑ�� ¬�ú÷²�Öµ¶{¶{¿
Öµ´"çV²�º�¿
ç!è�êë·»¯�¿Å¹Î®[º1Ø�´"×©� ðìÚ�¯�¿
¹Î®[º
! �B��-Ò��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÍ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�ºÍ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Í�	�1�%YM&N�A � �&�$	�A+*
ø ��¡ ¨ � ¨6¾�ù ! �B��-UM&N�A � �&�$	�AF3B��M&MW%���-LM&�2	�I �.��%ÏAB	�A�Ý � 	�A�-H�41�%��2-H�$	�AF	�M
�.��%G-�@EIJ%GMWNBA � �&�$	�A+* TW�4bY�$#�#ÅPUNEÿº�$A�-H%��2�4@EAC%�IJ���&Ï10@0#$N�%
�$M4�&�B%GK�%��ò^3B	�%�-UA�	��4%�O0�$-H�Æ* ! �B��-~IJ@EG#$%�@03��.	D#$	��E� � %��2��	��2-Q��A��	�NB�L����	��E��@0I°*/Û�	�NC-H��	�NB#�3 � �B% � K(�$M4�&�B%Ï%�#$%�IJ%�A��4%�OE��-H�.-
Í�%0MW	��2% � @E#�#$�$A��P�&�B��-/M&N�A � �.��	�A4*
5 %��&NB�2AB-/�&�B%d10@0#$N�%c@0-H-H	 � �$@0�.%�3JbY���.�J�&�B%dK�%�µò?*]TWM6AB	^-HN � �JKE%�Y�$-Ò����%�-H%�A��.=�@c�2%�M&%��2%0A � %"�.	G@0AJ%0IJ���&Y�$�&%0I �$-/�2%0�&NB�2A�%03+*

Ï=¿0°�æA¬�ú ²�Öµ¶{¶�çf´�¼Ð¿ÅÏ«´5·¸°,ºK´"çV²�º�¿
çì°,º¸Ú

5 %�IJ	�1�%�-/�.��%"�$�&%�IÓ@0-H-H	 � �$@0�.%�3JbY���.�J�&�B%d�$�.%��2@E�&	���O�ÿZMW��	�I �.��%"IJ@0� *
)�%�%Y@0#$-�	 � #$%�@E�xÎ Ð ¢.�+* �,� �U£0*

Ï=¿0°�æA¬�ú ²�Öµ¶{¶�çf´�¼Ð¿ÅÏ«´5·¸¯�¿
¹Î®[ºëØ�´"×I�7ðìÚ
! �B��-Ò��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÍ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�ºÍ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Í�	�1�%YM&N�A � �&�$	�A+*
5 %�IJ	�1�%�-/�.��%"�$�&%�IÓbY���.�J�.��%"KE%�µòYM&�2	�I �&�B%dIJ@E� *

°,º�´"çf²�ºK¿Åçì¬�ú ²�Ö&¶{¶�çf´UÖ¸Ìv²u¯�´5·»¯�¿
¹Î®[º1ØX´"×©� ðXÆ«¯�¿
¹Î®[ºµÑ�� ÏõÚ
5 %���#$@ � %0-/�&�B%d10@0#$N�%cbY���.�JK�%�µòYMW��	�I �.��%"IJ@0�(��M6��	�-�-H��Í�#$%�=�@EA�3J�$A�-H%��2�.-Ò�.��%"A�%0b 1�@E#�NB%»ãcb"�$�.�JKE%�µòY�$AJ�.��%YIJ@0� *
)�%�%Y@0#$-�	(�$A�-H%��2��Î Ð ¢.� * ���,� £Q@0AB3J�2%�IJ	�1�%?Î Ð ¢.� * ����� £0*

®"°�ÇV´4§
º�×ÅÖµ´Ù¬�ú ²�Ö&¶{¶{®"°�ÇV´�·�Ú1¯�¿
¹Î®[º
5 %��&NB�2AB-/�&�B%dABN�IJÍ�%��X	�MZ�$�&%0IJ-/��AF�&�B%dIJ@E� *
! �B��-ÒMWN�A � �.��	�AJ�$-Ò���2	�1��$3�%�3(M&	��+) !68 � 	�IJ��@E�&�$Í��$#��$�&}*�TW�6�$-Ò%�Þ]NB��1�@E#�%0A��
�.	 � 	�N�AB�ÆÎ Ð *
)�%�%Y@0#$-�	(%�IJ���.BÎ Ð ¢.�+* �,� -U£0*



ï�¦ ô�òÙÁ�ó|ôEÇ�ÇÅ¦LÅ{¨HÅ�øxÅÆÃ�.}Å ���,�

]°ç � écæ�ç2;<©X3�(1/Òæ�	:ê5(Fë

¬,(ì²�º�²uÍÅº�çf´�²�¼0� ¿
Öµ´"çV²�ºK¿
ç#&F·¸¬,(Á²�ºK²�Í
º�çV´§²�¼0� ®"Æ0¯�¿
¹Î®[º1¬�ú ²�Öz\Ø�´U×�Æ§Ñ��`� ¼<Ú

_��2�$�.%�-/�.��%YIJ@0��Üã�.	^�.��%"-��.�2%0@0IÐRE* ! ��%Y�.���%�-
ä��sT�@EA�3z«PIJNB-�� ��IJ��#$%�IJ%�AB�6�&�B%Y-��.�2%�@EIJ��AB�Ï	���%���@0�.	��4@0-/bY%�#$#|*

¬,(ì²�º�²uÍÅº�çf´�²�¼0� ¿
Öµ´"çV²�ºK¿
ç#�&�F·¸¬,(Á²�ºK²�Í
º�çV´§²�¼0� ®"Æ0¬�ú ²�Ö¨�Ø�´U×�Æ§Ñ��`� ¼ôÚ

5 %�@03B-/�&�B%dIJ@E��Ü MW��	�I �.��%Y-��.�2%0@0I R�* ! ��%"�.���%�-
ä��sT�@EA�3¨«PIJNB-��º�$IJ��#$%�IJ%�AB�º�&�B%d-H�.�2%�@EIJ��AB�G	���%���@0�.	�� @E-/bY%�#$#|*



! �B%Y>9\F@E���
	�AB-��.TW�.%��2@E�&	�� � #$@0-H-Ò���2	�1��$3�%�-X@EAD�$�&%���@0�.	�� M&	��X>9\F@E� *
#include <qmap.h>

@ 3�9 � 	�/�G çJ'9(çdè6ë

�.���%�3B%�MZ-��.3+û�û Í���3B����% � �.��	�AB@0#)c0�$�&%0�2@0�.	��acE�&@E� �p���]¡���� ¦ ¡�¥E§e����� ¾�¦ ¡�¢
�.���%�3B%�M ! � ���pÉ6�;¥E��¢E�Z�
�.���%�3B%�M � 	�A�-H� ! W � ¦ � ¨ ���]¡
�.���%�3B%�M � 	�A�-H� ! û ¡��]®&�]¡�� ¨ §e�
��¿���� ¥ ¦?¨ ©}��²|���]¡���� ¦ ¡ Î Ð
��¿���� ¥ ¦?¨ ©}��²|���]¡���� ¦ ¡ Î0>9\C@0��SU	�3�%?àX�
= ! �ªWc� Ð
��¿���� ¥ ¦?¨ ©}��²|���]¡���� ¦ ¡ Î � 	�AB-��
>9\F@E���
	�AB-��.TW�.%��2@E�&	��,àJ�º= ! �ªû �$� Ð
��¿���� ¥ ¦?¨ ©}��²|���]¡���� ¦ ¡ Î � 	�AB-��
>9\F@E��TW�.%��2@E�&	��,àJ�º= ! ��û �$� Ð
Í�	�	�#�¦ �Z��¡���� ¦ ¡�ü5ü Î � 	�AB-��º>�\F@0���
	�A�-H�.TW�.%��2@E�&	��,àX�
= ! � ûä�$� Ð � 	�A�-H�
Í�	�	�#�¦ �Z��¡���� ¦ ¡�o�ü Î � 	�A�-H�º>9\C@0��� 	�A�-H�&T&�&%0�2@0�.	��xàJ�º= ! � ûä��� Ð � 	�A�-H�
� 	�AB-�� ! ûä¦ �Z�]¡���� ¦ ¡�þ Î Ð � 	�A�-H�
� 	�AB-��§�ëû Ê��]¢ Î Ð � 	�A�-H�
� 	�AB-�� ! ûäË ����� Î Ð � 	�A�-H�
>9\C@0��� 	�A�-H�&T&�&%���@0�.	��xàJ�º= ! ��û ¦ �Z�]¡���� ¦ ¡���� Î Ð
>9\C@0��� 	�A�-H�&T&�&%���@0�.	��xàJ�º= ! ��¦ �Z�]¡���� ¦ ¡���� Î0�$A�� Ð
>9\C@0��� 	�A�-H�&T&�&%���@0�.	��xàJ�º= ! ��û ¦ �Z�]¡���� ¦ ¡���� Î Ð

ß >9\C@0��� 	�A�-H�&T&�&%���@0�.	��xàJ�º= ! ��¦ �Z�]¡���� ¦ ¡���� ÎE�$A�� Ð

¡ çdæ�é&	 � ç2;<¡ ç"ë�/Lè
	�6Dæ�	:ê5(

! �B%Y>9\F@E���
	�AB-��.TW�.%��2@E�&	�� � #$@0-H-Ò���2	�1��$3�%�-X@EAD�$�&%���@0�.	�� M&	��X>9\F@E� *
T&A � 	�A��.�2@0-H�?�&	Y>9\C@0��T&�&%���@0�.	���=E�&�B��- � #$@0-H-4��-4N�-H%�3^�&	Y�$�&%���@0�.%~	�1�%�� @ � 	�AB-��BIJ@0� *�TW��3B	�%�-+A�	��?@0#$#�	�b �	�N^�&	cIJ	�3B��M&~�&�B%91�@0#$N�%0-
	�M6�.��%"IJ@0�(Í�% � @0NB-�%Y�.���$-/bY	�N�#$3DÍ��2%�@EKc�&�B% � 	�A�-H�º-H%�IJ@0AB�&� � -e*
íe	��4IJ	���%d�$A�M&	��2IJ@0�.�$	�AJ	�AJ>9\F@E�^�$�&%0�2@0�.	��2-H=�-H%�%">9\F@E��TW�.%��2@E�&	���*�@0AB3J�&�B%d>�\F@0�(%�OE@0IJ��#$%B*
)�%�%Y@0#$-�	(>9\C@0�õ¢.� * �,� È�£�=�>9\C@0��T&�&%���@0�.	��¸¢.�+* ��� �U£�=B>9� ! %0IJ��#�@E�&% 8 ��Í���@0�2"�
#$@0-H-H%�-L@EA�3JSU	�A�ÝWáLRQT6�
#$@0-H-�%0-,*

G çJ'9Pç"è^pUq�6Fç7¡ ê5/03� ç2(Fæ�écæK	}ê�(

¬�ú ²�Öµ±2¿Å¹Î®[º<��ºK´Uçf²�ºK¿
çV¶{¶�°,º�´"çf²�ºK¿Åç�§0¯�²�º�´�R!¿
çK×
! �B%Y�&���%d	�M6�$�&%0�2@0�.	�� � @0�.%���	��2�=

std::bidirectional_iterator_tag
*

��� È



ï�¦ ô�ò+Á
ÂxÃ+ÇHÄ6	WÄ.ÅÆøxôEÄ&Âxø9Á�ó�ô0ÇHÇ
¦QÅ{¨HÅÆø,ÅÆÃu.kÅ ��� î

¬�ú ²�Öµ±2¿Å¹Î®[º<��ºK´Uçf²�ºK¿
çV¶{¶$Öµ¿«°,¹»ºK´"ç
� 	�A�-H�
��	��$A��.%��4�.	^1�@E#�NB%
c0�.���%?*

¬�ú ²�Öµ±2¿Å¹Î®[º<��ºK´Uçf²�ºK¿
çV¶{¶$çV´§ñ{´"çV´"¹Î¯�´
� 	�A�-H�
��%�MW%���%�A � %��.	^10@0#$N�%
cE�&���%B*

¬�ú ²�Öµ±2¿Å¹Î®[º<��ºK´Uçf²�ºK¿
çV¶{¶$Ï=²�Ì�éÎ´4§
º�×ÅÖµ´
! �B%Y�&���%d	�M � 	�A�-H�º1�@0#$N�%?*

G çJ'9Pç"èª©X3�(1/Òæ�	:ê5(F¡ ê�/«31 çJ(CæEécæ�	:ê5(

¬�ú ²�Öµ±2¿Å¹Î®[º<��ºK´Uçf²�ºK¿
çV¶{¶�¬�ú ²�Öµ±2¿Å¹Î®[º<��ºK´Uçf²�ºK¿
ç&·�Ú
� 	�A�-H�&��N � �&-L@0AJN�AB��AB���.�$@0#$��Ö,%�3D�$�.%��2@E�&	���*

¬�ú ²�Öµ±2¿Å¹Î®[º<��ºK´Uçf²�ºK¿
çV¶{¶�¬�ú ²�Öµ±2¿Å¹Î®[º<��ºK´Uçf²�ºK¿
ç&·»¬�ú ²�Ö.xD¿0æ¸´�\Ø&Æ�Ñ��ôí�ÖÙÚ

� 	�A�-H�&��N � �&-L@0AJ�$�&%���@0�.	��4-��.@0���&�$A��Ï@E�ºA�	�3B%¸M4*

¬�ú ²�Öµ±2¿Å¹Î®[º<��ºK´Uçf²�ºK¿
çV¶{¶�¬�ú ²�Öµ±2¿Å¹Î®[º<��ºK´Uçf²�ºK¿
ç&·»¯�¿Å¹Î®[º1¬�ú÷²�Öµ±�¿
¹Î®[º<��º�´"çf²�ºK¿Åç�\Ø&Æ
Ñ����I°,º»Ú
� 	�A�-H�&��N � �&-L@ � 	���Y	�MZ�&�B%d�$�.%��2@E�&	��$=�O�ÿ�*

¬�ú ²�Öµ±2¿Å¹Î®[º<��ºK´Uçf²�ºK¿
çV¶{¶�¬�ú ²�Öµ±2¿Å¹Î®[º<��ºK´Uçf²�ºK¿
ç&·»¯�¿Å¹Î®[º1¬�ú÷²�Ö¬��ºK´Uçf²�ºK¿
ç#�Ø&Æ§Ñ��`� °,º=Ú

� 	�A�-H�&��N � �&-L@ � 	���Y	�MZ�&�B%d�$�.%��2@E�&	��$=�O�ÿ�*

¯�¿
¹Î®[ºµÑ�� ¬�ú÷²�Öµ±�¿
¹Î®[º<��º�´"çf²�ºK¿Åçf¶{¶{æ¸²�º�² ·KÚ�¯�¿
¹Î®[º
5 %��&NB�2AB-/@ � 	�AB-��º��%�MW%0�2%�A � %��.	P�&�B%d3B@0�.@c	�M6�&�B% � N��2��%�A��
���.%�I°*

¯�¿
¹Î®[º�Ø�� ¬�ú÷²�Öµ±�¿
¹Î®[º<��ºK´Uçf²�ºK¿Åçf¶{¶�ðX´"×õ·KÚ�¯�¿
¹Î®[º
5 %��&NB�2AB-/@ � 	�AB-��º��%�MW%0�2%�A � %��.	P�&�B% � N��2��%�A��
KE%�}*

Ë�¿0¿ÅÌ�¬�ú÷²�Öµ±�¿
¹Î®[º<��º�´"çf²�ºK¿Åçf¶{¶{¿
Öµ´"çV²�ºK¿
ç*{�À<·»¯�¿Å¹Î®[º1¬�ú÷²�Öµ±�¿
¹Î®[º<��ºK´Uçf²�ºK¿Åç�\Ø&Æ
Ñ��`� °,º»Ú1¯�¿Å¹Î®[º

� 	�IJ��@0��%�-/�.��%Y�$�&%���@0�.	�� �.	P�&�B%�O�ÿZ�$�&%0�2@0�.	��4@0AB3J�2%��.N���A�-/ík' 8 ) ; �$M6�&�B%�Y��	���AB�º�.	G�.��%Y-�@EIJ%Y���.%�I )Z	��&�B%��2bY�$-�%"�2%0�&NB�2A�- !65 R ; *

¯�¿
¹Î®[ºµÑ�� ¬�ú÷²�Öµ±�¿
¹Î®[º<��º�´"çf²�ºK¿Åçf¶{¶{¿
Öµ´"çV²�ºK¿
çVíì·�Ú�¯�¿
¹Î®[º
#Q%���%�MW%���%�A � %�	���%0�2@0�.	���* 5 %��.N��2AB-X@ � 	�AB-��º��%�MW%0�2%�A � %"�&	^�&�B% � N����2%�AB�6���.%�I°* ! �B%"-H@0IJ%Y@E-/3�@E�&@ZÎ Ð *



ï�¦ ô�ò+Á
ÂxÃ+ÇHÄ6	WÄ.ÅÆøxôEÄ&Âxø9Á�ó�ô0ÇHÇ
¦QÅ{¨HÅÆø,ÅÆÃu.kÅ ��� ú

¬�ú ²�Öµ±2¿Å¹Î®[º<��ºK´Uçf²�ºK¿
ç#�Ø&Æ§Ñ��`� ¬�ú ²�Öµ±�¿
¹Î®[º;��ºK´"çV²�º�¿
çf¶{¶{¿
Öµ´Uçf²�ºK¿
ç#�&�<·KÚ

×��2%�ü?OPâ(â IJ@0K�%�-+�&�B%9-�N �}� %�%�3��$A��Y�$�&%0I � N����2%�AB�B@EA�3G��%��.N��2AB- @EAG�$�&%0�2@0�.	��º��	��$A��.�$A��"�&	c�.��%~AB%�b � N����2%�AB�B�$�.%�I°* ! ��%9�$�.%��2@E�&	��
� @0ABA�	�� � �B% � K"bY��%��.��%�� ���Z��%�@ � ��%�3Ï�.��%�%�A�3P	�M��.��%9IJ@E� *]T&A � ��%�IJ%�AB�&�$A��Y�.��%9�$�&%0�2@0�.	��º��%��&NB�2AB%�3GÍ�d%�A�34Î Ð � @0NB-�%�-XNBA�3B%�üBAB%�3
��%�-HN�#$�&-e*

¬�ú ²�Öµ±2¿Å¹Î®[º<��ºK´Uçf²�ºK¿
ç#�Ø&Æ§Ñ��ô¬�ú ²�Öµ±2¿Å¹Î®[º<��ºK´Uçf²�ºK¿
çV¶{¶�¿ÅÖµ´"çf²�ºK¿Åç����ô·¸°,¹»º»Ú

! �B��-Ò��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÍ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�ºÍ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Í�	�1�%YM&N�A � �&�$	�A+*
×E	�-��.ü?O â(âÚIJ@EKE%�-P�.��%�-�N �}� %�%�3��$A��ì�$�&%�I � N��2��%�A��d@0AB3ä�2%��.N���A�-^@0A �$�.%��2@E�&	��Y��	��$A��.��AB�`�.	Ø�&�B%�A�%�b � NB�2��%�A��9�$�.%�I°* ! ��%
�$�.%��2@E�&	�� � @0ABA�	�� � �B% � K(bY��%0�&�B%��Ò�$�4�2%�@ � ��%03F�.��%Ï%�AB3C	�M+�.��%ÏIJ@E� *+TWA � �2%0IJ%�A��.��AB�(�&�B%G�$�&%���@0�.	��Ò��%��&NB�2AB%�3FÍ�^%�A�34Î Ð � @0NB-�%0-
NBA�3B%�üBAB%�3J�2%0-�NB#��.-,*

¬�ú ²�Öµ±2¿Å¹Î®[º<��ºK´Uçf²�ºK¿
ç#�Ø&Æ§Ñ��`� ¬�ú ²�Öµ±�¿
¹Î®[º;��ºK´"çV²�º�¿
çf¶{¶{¿
Öµ´Uçf²�ºK¿
ç*�a�J·KÚ
×��2%�ü?O�! IJ@0K�%�-9�.��%P���2%01���	�NB-~���.%�I � NB�2�2%0A��X@0AB3a�2%��.N���A�-~@EAa���.%��2@E�&	��Q��	��$A��.��AB�D�.	C�.��%PA�%�b � N����2%�AB�X���.%�I°* ! �B%^�$�.%��2@E�&	��
� @0ABA�	�� � ��% � KPb"�B%��.��%��/�$�+�2%�@ � ��%03D�&�B%cÍ�%�����ABA��$A��J	�Mº�.��%cIJ@E� *Å#Q% � �2%�IJ%�AB�&�$A��^�&�B%c���.%���@0�.	��/�2%��.N���A�%�3FÍ�ÏÍ�%�����A4Î Ð � @0NB-�%0-
NBA�3B%�üBAB%�3J�2%0-�NB#��.-,*

¬�ú ²�Öµ±2¿Å¹Î®[º<��ºK´Uçf²�ºK¿
ç#�Ø&Æ§Ñ��ô¬�ú ²�Öµ±2¿Å¹Î®[º<��ºK´Uçf²�ºK¿
çV¶{¶�¿ÅÖµ´"çf²�ºK¿Åç ���X·¸°,¹»º¸Ú
! �B��-Ò��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÍ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�ºÍ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Í�	�1�%YM&N�A � �&�$	�A+*
×E	�-��.ü?O�! IJ@0K�%�-U�.��%G���2%�1��$	�N�-U�$�&%0I � NB�2�2%0A��4@0AB3C��%��&NB�2AB-Q@EAC�$�.%��2@E�&	��L��	���AB�&�$A��J�.	D�.��%ÏAB%�b � N��2��%�A��+�$�&%�I°* ! ��%G�$�.%��2@E�&	��
� @0ABA�	�� � ��% � KPb"�B%��.��%��/�$�+�2%�@ � ��%03D�&�B%cÍ�%�����ABA��$A��J	�Mº�.��%cIJ@E� *Å#Q% � �2%�IJ%�AB�&�$A��^�&�B%c���.%���@0�.	��/�2%��.N���A�%�3FÍ�ÏÍ�%�����A4Î Ð � @0NB-�%0-
NBA�3B%�üBAB%�3J�2%0-�NB#��.-,*

Ë�¿0¿ÅÌ�¬�ú÷²�Öµ±�¿
¹Î®[º<��º�´"çf²�ºK¿Åçf¶{¶{¿
Öµ´"çV²�ºK¿
ç�ÀÛÀF·¸¯�¿
¹Î®[º1¬�ú ²�Öµ±2¿Å¹Î®[º<��ºK´Uçf²�ºK¿
ç#�Ø&ÆÅÑ��/� °,º¸Ú�¯�¿Å¹Î®[º

� 	�IJ��@0��%�-/�.��%Y�$�&%���@0�.	�� �.	P�&�B%�O�ÿZ�$�&%0�2@0�.	��4@0AB3J�2%��.N���A�- !65 R ; �$M6�.��%�Y��	��$A��6�.	^�.��%"-H@0IJ%c�$�&%�I )Z	��.��%���bY��-H%d��%��.N��2AB-/í}' 8 ) ; *



! �B%Y>9\F@E��TW�.%��2@E�&	�� � #$@0-H-Ò���2	�1��$3�%�-X@EAJ���.%���@0�.	��+M&	��4>9\F@E� *
#include <qmap.h>

@ 3�9 � 	�/�G çJ'9(çdè6ë

�.���%�3B%�MZ-��.3+û�û Í���3B����% � �.��	�AB@0#)c0�$�&%0�2@0�.	��acE�&@E� �p���]¡���� ¦ ¡�¥E§e����� ¾�¦ ¡�¢
�.���%�3B%�M ! � ���pÉ6�;¥E��¢E�Z�
�.���%�3B%�M ! W � ¦ � ¨ ���]¡
�.���%�3B%�M ! û ¡��]®.�]¡�� ¨ §e�
��¿����Z²|����¡���� ¦ ¡ Î Ð
��¿����Z²|����¡���� ¦ ¡ ÎE>9\F@E��SU	�3�%BàJ�º= ! �ªWc� Ð
��¿����Z²|����¡���� ¦ ¡ Î � 	�A�-H�º>9\C@0��T&�&%0�2@0�.	��xàJ�º= ! ��û ��� Ð
Í�	�	�#�¦ �Z��¡���� ¦ ¡�ü5ü Î � 	�AB-��º>�\F@0��TW�.%��2@E�&	��,àX�
= ! ��û �$� Ð � 	�A�-H�
Í�	�	�#�¦ �Z��¡���� ¦ ¡�o�ü Î � 	�A�-H�º>9\C@0��T&�&%0�2@0�.	��xàJ�º= ! �ªû ��� Ð � 	�A�-H�
! ûä¦ �Z�]¡���� ¦ ¡�þ Î Ð
� 	�AB-�� ! ûä¦ �Z�]¡���� ¦ ¡�þ Î Ð � 	�A�-H�
� 	�AB-��§�ëû Ê��]¢ Î Ð � 	�A�-H�
! ûäË ����� Î Ð
� 	�AB-�� ! ûäË ����� Î Ð � 	�A�-H�
>9\C@0��T&�&%���@0�.	��xàJ�º= ! ��û ¦ �Z�]¡���� ¦ ¡���� Î Ð
>9\C@0��T&�&%���@0�.	��xàJ�º= ! ��¦ �Z�]¡���� ¦ ¡���� ÎE�$A�� Ð
>9\C@0��T&�&%���@0�.	��xàJ�º= ! ��û ¦ �Z�]¡���� ¦ ¡���� Î Ð

ß >9\C@0��T&�&%���@0�.	��xàJ�º= ! ��¦ �Z�]¡���� ¦ ¡���� Î0�$A�� Ð

¡ çdæ�é&	 � ç2;<¡ ç"ë�/Lè
	�6Dæ�	:ê5(

! �B%Y>9\F@E��TW�.%��2@E�&	�� � #$@0-H-Ò���2	�1��$3�%�-X@EAJ���.%���@0�.	��+M&	��4>9\F@E� *
Û0	�N � @EA�A�	�� � ��%�@0�.%(@0A°�$�.%��2@E�&	��UÍ�J�	�NB�2-H%�#�M�*"T&A�-H�&%�@E3�=+�	�NÙ�B@01�%J�.	�@0-HKF@DIJ@E�a�&	�����1�%J0	�NÙ	�A�%B*"'+AÙ�$�&%0�2@0�.	��~�$-�@0-"Í��$�
@E-~@(��	���AB�&%0�+)4	�A�È � Ý�Í��$�XIJ@ � ���$A�%�-~�.��@E�+IJ%0@0A�-~î�Í���.%�-H=6	�A���î�Ý�Í����X	�AB%�-»��Í���&%0-,* ! ��@0�4IJ@EKE%�- � 	�����$A��J�.��%�IÚ10%��2PMW@E-���*
! �B%�"�2%�-H%�IJÍ�#$%��.��%"-�%�IJ@EA��.� � -X	�MZ��	���AB�&%0�2-4@0-/IJN � �(@0-X��	�-�-H��Í�#$%�=�@EA�3(�.��%�"@0��%�@0#$IJ	�-H�º@0-XM&@0-H�6@0-XN�-HN�@E#���	��$A��.%���-,*�)�%0%d�.��%
>�\F@0�(%�OE@0IJ��#$%�¢.� * �,� î�£0*
! �B%c	�A�#$cbY@0Ï�.	^�.�2@E1�%���-�%c@ÏIJ@E�J��-L�&	(NB-�%c�$�&%0�2@0�.	��2-e*B>9\F@E�J��-Q���$����#$Ï	����.��IJ�$Ö,%�3JMW	��X��%0�2MW	���IJ@0A � %Y@0AB3DIJ%�IJ	��2YNB-�@E�E%B*
7 AG�.��%9	��.��%��
��@0AB3G�.���$- IJ%0@0A�-+�.��@0�B�	�NG�B@01�%��&	cÍ�%~@dÍ����?IJ	��2% � @0�2%0MWN�#�bY���.�GbY�B@0�?�	�NG@E�2%93B	���AB�Z*]>�\F@0�c3B	�%�-+A�	���K�A�	�b
@EÍ�	�N��4@0#$#º�$�&-U�$�&%0�2@0�.	��2-H=6@0AB3C�.��%^���.%���@0�.	��2-Q3�	�A�Õ �4%�1�%�A�KEAB	�bÔ�.	Jb"�B� � ��IJ@0�F�.��%0GÍ�%�#$	�A��6* ! �B@0�4IJ@0K�%�-U�&�B��AB�E-~M&@0-H�4Í�N��4@
Í��$�º3B@0A���%���	�N�-/Í�% � @0NB-�%Y�$�6��-LN��P�&	P�	�NJ�.	GIJ@0K�%"-�NB�2%Y�&�B@0�6�.��%"���.%���@0�.	��2-X�	�NJ@E�2%"N�-H��AB�G@0��%Y-��.��#$#�10@0#$��34*�>�#Q� � �&T&�&%0�2@0�.	��
bY�$#�#
Í�%Y@EÍ�#�%Y�.	^����10%"bY@E�2A��$A���-H=�bY��%���%�@0-Ò>9\F@E��TW�.%��2@E�&	��+IJ@0Y%�AB3JN��(�$AJ@0ADNBA�3�%0üBAB%�3(-��.@0�.%B*

��� �



ï�¦ ô�ò�	WÄ.ÅÆøxôEÄ&Âxø~Á�ó�ô0ÇHÇÅ¦QÅ{¨HÅÆø,ÅÆÃu.kÅ ��� �

íe	��Y%�10%��2�TW�.%��2@E�&	��d�&�B%��2%��$-Ï@0#$-�	ì@��
	�AB-��.TW�.%��2@E�&	���*CÛ�	�NØ��@E1�%C�.	°NB-�%��.��%��
	�AB-��.TW�.%��2@E�&	��"�.	°@ �k� %�-H-Ï@a>9\C@0�ì��A @ � 	�A�-H�
%0A�1��$�2	�ABIJ%�A��º	��X�$M6�.��%Y�2%�M&%��2%0A � %"	��X��	��$A��.%��4�&	P�.��%YIJ@0�(�$-Ò�$�&-H%�#$M � 	�A�-H��*�T&�&-/-H%�IJ@EA��.� � -Ò@0��%Y�&�B%"-H@0IJ%0=�Í�N�� ���º��%��.N��2AB-/	�A�#$
� 	�A�-H�º�2%0MW%���%�A � %�-X�&	P�.��%"���.%�IÓ���º��	���AB�&-/�.	
*
)�%�%Y@0#$-�	(>9\C@0�õ¢.� * �,� È�£�=�>9\C@0��� 	�A�-H�&T&�&%���@0�.	��¸¢.�+* ��� ÈU£�=�>9� ! %0IJ��#�@E�&% 8 ��Í���@0�2Y� #�@E-�-H%�-Ò@EA�3JSU	�A�ÝWáLRQT6�
#$@0-H-�%0-,*

G çJ'9Pç"è^pUq�6Fç7¡ ê5/03� ç2(Fæ�écæK	}ê�(

¬�ú ²�Ö¬��ºK´"çV²�º�¿
çf¶{¶{°,ºK´Uçf²�ºK¿
ç<§0¯�²�ºK´_R!¿
ç�×
! �B%Y�&���%d	�M6�$�&%0�2@0�.	�� � @0�.%���	��2�=

std::bidirectional_iterator_tag
*

¬�ú ²�Ö¬��ºK´"çV²�º�¿
çf¶{¶�Öµ¿0°,¹»ºK´Uç
×E	���AB�&%0�X�&	P1�@0#$N�%�c0�.���%B*

¬�ú ²�Ö¬��ºK´"çV²�º�¿
çf¶{¶�çf´�ñ{´"çf´U¹Î¯�´
5 %�MW%���%�A � %d�.	G10@0#$N�%
cE�&���%B*

¬�ú ²�Ö¬��ºK´"çV²�º�¿
çf¶{¶�Ï«²�Ì�éÎ´J§
ºv×ÅÖµ´
! �B%Y�&���%d	�M61�@E#�NB%B*

G çJ'9Pç"èª©X3�(1/Òæ�	:ê5(F¡ ê�/«31 çJ(CæEécæ�	:ê5(

¬�ú ²�Ö¬��ºK´"çV²�º�¿
çf¶{¶{¬�ú ²�Ö¬��ºK´Uçf²�ºK¿Åç&·�Ú
� �2%�@E�&%0-/@0ADNBA��$A��$�&�$@0#$�$Öx%03D���.%���@0�.	��|*

¬�ú ²�Ö¬��ºK´"çV²�º�¿
çf¶{¶{¬�ú ²�Ö¬��ºK´Uçf²�ºK¿Åç&·»¬�ú ²�Ö.xì¿0æ¸´.�Ø&Æ�Ñ��ôí�ÖÙÚ

� 	�A�-H�&��N � �&-L@0AJ�$�&%���@0�.	��4-��.@0���&�$A��Ï@E�ºA�	�3B%¸M4*

¬�ú ²�Ö¬��ºK´"çV²�º�¿
çf¶{¶{¬�ú ²�Ö¬��ºK´Uçf²�ºK¿Åç&·»¯�¿
¹Î®[º1¬�ú ²�Ö\��º�´"çf²�ºK¿Åç�\Ø&ÆÅÑ��/� °,º¸Ú

� 	�A�-H�&��N � �&-L@ � 	���Y	�MZ�&�B%d�$�.%��2@E�&	��$=�O�ÿ�*

Ñª� ¬�ú÷²�Ö¬��ºK´Uçf²�ºK¿
çV¶{¶�æ¸²�ºK²�·�Ú
5 %��&NB�2AB-/@c�2%�M&%��2%0A � %d�&	P�.��% � N����2%�AB�º�$�&%�I°*

¯�¿
¹Î®[ºµÑ�� ¬�ú÷²�Ö¬��ºK´Uçf²�ºK¿
çV¶{¶�æ¸²�ºK²�·�Ú�¯�¿
¹Î®[º
! �B��-Ò��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÍ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�ºÍ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Í�	�1�%YM&N�A � �&�$	�A+*



ï�¦ ô�ò�	WÄ.ÅÆøxôEÄ&Âxø~Á�ó�ô0ÇHÇÅ¦QÅ{¨HÅÆø,ÅÆÃu.kÅ ��� �

5 %��&NB�2AB-/@ � 	�AB-��º��%�MW%0�2%�A � %��.	P�&�B%d3B@0�.@c	�M6�&�B% � N��2��%�A��
���.%�I°*

¯�¿
¹Î®[º�Ø�� ¬�ú÷²�Ö¬��ºK´"çV²�ºK¿
çV¶�¶�ðX´U×õ·�Ú�¯�¿
¹Î®[º
5 %��&NB�2AB-/@ � 	�AB-��º��%�MW%0�2%�A � %��.	P�&�B%d3B@0�.@c	�M6�&�B% � N��2��%�A��
KE%�}*

Ë�¿0¿ÅÌ�¬�ú÷²�Ö¬��ºK´Uçf²�ºK¿
çV¶{¶�¿ÅÖµ´"çf²�ºK¿Åç {�ÀF·=¯�¿
¹Î®[º1¬�ú ²�Ö\��º�´"çf²�ºK¿Åç�\Ø&ÆÅÑ��/� °,º»Ú1¯�¿
¹Î®[º

� 	�IJ��@0��%�-/�.��%Y�$�&%���@0�.	�� �.	P�&�B%�O�ÿZ�$�&%0�2@0�.	��4@0AB3J�2%��.N���A�-/ík' 8 ) ; �$M6�&�B%�Y��	���AB�º�.	G�.��%Y-�@EIJ%Y���.%�I )Z	��&�B%��2bY�$-�%"�2%0�&NB�2A�- !65 R ; *

Ñª� ¬�ú÷²�Ö¬��ºK´Uçf²�ºK¿
çV¶{¶�¿ÅÖµ´"çf²�ºK¿Åçfíó·�Ú
#Q%���%�MW%���%�A � %�	���%0�2@0�.	���* 5 %��.N��2AB-X@c�2%�M&%��2%0A � %"�.	G�.��% � NB�2�2%0A��6�$�&%�I°* ! ��%"-�@EIJ%Y@0-/3B@0�.@?Î Ð *

¯�¿
¹Î®[ºµÑ�� ¬�ú÷²�Ö¬��ºK´Uçf²�ºK¿
çV¶{¶�¿ÅÖµ´"çf²�ºK¿ÅçfíD·�Ú1¯�¿Å¹Î®[º
! �B��-Ò��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÍ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�ºÍ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Í�	�1�%YM&N�A � �&�$	�A+*
#Q%���%�MW%���%�A � %�	���%0�2@0�.	���* 5 %��.N��2AB-X@ � 	�AB-��º��%�MW%0�2%�A � %"�&	^�&�B% � N����2%�AB�6���.%�I°* ! �B%"-H@0IJ%Y@E-/3�@E�&@ZÎ Ð *

¬�ú ²�Ö¬��ºK´"çV²�º�¿
ç�\Ø&Æ§Ñ��`� ¬�ú÷²�Ö¬��ºK´"çV²�ºK¿
çV¶�¶{¿ÅÖ&´Uçf²�ºK¿Åç����<·�Ú

×��2%�ü?OPâ(â IJ@0K�%�-+�&�B%9-�N �}� %�%�3��$A��Y�$�&%0I � N����2%�AB�B@EA�3G��%��.N��2AB- @EAG�$�&%0�2@0�.	��º��	��$A��.�$A��"�&	c�.��%~AB%�b � N����2%�AB�B�$�.%�I°* ! ��%9�$�.%��2@E�&	��
� @0ABA�	�� � �B% � K"bY��%��.��%�� ���Z��%�@ � ��%�3Ï�.��%�%�A�3P	�M��.��%9IJ@E� *]T&A � ��%�IJ%�AB�&�$A��Y�.��%9�$�&%0�2@0�.	��º��%��&NB�2AB%�3GÍ�d%�A�34Î Ð � @0NB-�%�-XNBA�3B%�üBAB%�3
��%�-HN�#$�&-e*

¬�ú ²�Ö¬��ºK´"çV²�º�¿
ç�\Ø&Æ§Ñ��ô¬�ú ²�Ö¬��ºK´Uçf²�ºK¿Åçf¶{¶{¿
Öµ´"çV²�º�¿
ç����F·=°,¹»º»Ú

! �B��-Ò��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÍ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�ºÍ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Í�	�1�%YM&N�A � �&�$	�A+*
×E	�-��.ü?O â(âÚIJ@EKE%�-P�.��%�-�N �}� %�%�3��$A��ì�$�&%�I � N��2��%�A��d@0AB3ä�2%��.N���A�-^@0A �$�.%��2@E�&	��Y��	��$A��.��AB�`�.	Ø�&�B%�A�%�b � NB�2��%�A��9�$�.%�I°* ! ��%
�$�.%��2@E�&	�� � @0ABA�	�� � �B% � K(bY��%0�&�B%��Ò�$�4�2%�@ � ��%03F�.��%Ï%�AB3C	�M+�.��%ÏIJ@E� *+TWA � �2%0IJ%�A��.��AB�(�&�B%G�$�&%���@0�.	��Ò��%��&NB�2AB%�3FÍ�^%�A�34Î Ð � @0NB-�%0-
NBA�3B%�üBAB%�3J�2%0-�NB#��.-,*

¬�ú ²�Ö¬��ºK´"çV²�º�¿
ç�\Ø&Æ§Ñ��`� ¬�ú÷²�Ö¬��ºK´"çV²�ºK¿
çV¶�¶{¿ÅÖ&´Uçf²�ºK¿Åç �a�2·�Ú
×��2%�ü?O�! IJ@0K�%�-9�.��%P���2%01���	�NB-~���.%�I � NB�2�2%0A��X@0AB3a�2%��.N���A�-~@EAa���.%��2@E�&	��Q��	��$A��.��AB�D�.	C�.��%PA�%�b � N����2%�AB�X���.%�I°* ! �B%^�$�.%��2@E�&	��
� @0ABA�	�� � ��% � KPb"�B%��.��%��/�$�+�2%�@ � ��%03D�&�B%cÍ�%�����ABA��$A��J	�Mº�.��%cIJ@E� *Å#Q% � �2%�IJ%�AB�&�$A��^�&�B%c���.%���@0�.	��/�2%��.N���A�%�3FÍ�ÏÍ�%�����A4Î Ð � @0NB-�%0-
NBA�3B%�üBAB%�3J�2%0-�NB#��.-,*

¬�ú ²�Ö¬��ºK´"çV²�º�¿
ç�\Ø&Æ§Ñ��ô¬�ú ²�Ö¬��ºK´Uçf²�ºK¿Åçf¶{¶{¿
Öµ´"çV²�º�¿
ç ���J·¸°,¹»º»Ú
! �B��-Ò��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÍ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�ºÍ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Í�	�1�%YM&N�A � �&�$	�A+*
×E	�-��.ü?O�! IJ@0K�%�-U�.��%G���2%�1��$	�N�-U�$�&%0I � NB�2�2%0A��4@0AB3C��%��&NB�2AB-Q@EAC�$�.%��2@E�&	��L��	���AB�&�$A��J�.	D�.��%ÏAB%�b � N��2��%�A��+�$�&%�I°* ! ��%G�$�.%��2@E�&	��
� @0ABA�	�� � ��% � KPb"�B%��.��%��/�$�+�2%�@ � ��%03D�&�B%cÍ�%�����ABA��$A��J	�Mº�.��%cIJ@E� *Å#Q% � �2%�IJ%�AB�&�$A��^�&�B%c���.%���@0�.	��/�2%��.N���A�%�3FÍ�ÏÍ�%�����A4Î Ð � @0NB-�%0-
NBA�3B%�üBAB%�3J�2%0-�NB#��.-,*



ï�¦ ô�ò�	WÄ.ÅÆøxôEÄ&Âxø~Á�ó�ô0ÇHÇÅ¦QÅ{¨HÅÆø,ÅÆÃu.kÅ ��� -

Ë�¿0¿ÅÌ�¬�ú÷²�Ö¬��ºK´Uçf²�ºK¿
çV¶{¶�¿ÅÖµ´"çf²�ºK¿Åç!À À<·¸¯�¿
¹Î®[º�¬�ú ²�Ö\��º�´"çf²�ºK¿Åç�\Ø&Æ
Ñ����I°,º»Ú1¯�¿
¹Î®[º
� 	�IJ��@0��%�-/�.��%Y�$�&%���@0�.	�� �.	P�&�B%�O�ÿZ�$�&%0�2@0�.	��4@0AB3J�2%��.N���A�- !65 R ; �$M6�.��%�Y��	��$A��6�.	^�.��%"-H@0IJ%c�$�&%�I )Z	��.��%���bY��-H%d��%��.N��2AB-/í}' 8 ) ; *



! �B%Y>9\F%�IJ'+�2��@0 � #$@0-H-Ò�$-/@c�.%�IJ��#$@0�.% � #�@E-�-L�&�B@0�6����	�1��$3�%�-/@E�2��@0�-/	�MZ-H��IJ��#�%c�.���%�-e*
#include <qmemarray.h>
T&A��B%��2�$�&%03JÍ�d>��60�&%�'+�2��@0�¢.� *xÈ���£Q@EA�3J>9×E	���AB�&'+�2��@0 ¢.áL��@0���B� � -/bY���.�J>9��£0*

@ 3�9 � 	�/�G çJ'9(çdè6ë

�.���%�3B%�MZ�&���%JW ²|���]¡���� ¦ ¡
�.���%�3B%�M � 	�A�-H�º�.���%2Wc¥ ¦?¨ ©}��²|���]¡���� ¦ ¡
��¿��]��«+¡�¡���¢ Î Ð
��¿��]��«+¡�¡���¢ Î��$A�� -��$Ö,% Ð
��¿��]��«+¡�¡���¢ Î � 	�A�-H�º>9\C%�IJ' ���2@EBàd�&���%��ªû @ Ð
� ��¿��]��«4¡�¡���¢ Î Ð
>9\C%�IJ' ���2@EBàd�&���%��ªûä¦ �Z��¡���� ¦ ¡�ü Î � 	�AB-��
>9\F%�IJ'+�2��@0Bàd�.���%���ûä@ Ð
�.���%2WcË ����� Î Ð � 	�AB-��
N��$A��
¨ ¡���®.© Î Ð � 	�AB-��
N��$A�� ©}����� Î Ð � 	�A�-H�
N��$A�� § ¦ É ¨ � Î Ð � 	�A�-H�
Í�	�	�# �p©��?���Z��¢ Î Ð � 	�AB-��
Í�	�	�# �p©Xm~É6�p� Î Ð � 	�AB-��
Í�	�	�# ¡��]©}���0� ÎEN��$A��º-H�$Öx% Ð
Í�	�	�# ��¡�É ¨ §e����� ÎENB��AB�º��	�- Ð
Í�	�	�#U� �p� Î � 	�AB-��
�&���%Jû 1�=��$A��º-H��Ö,%1� Ý �+Ð
1��$�2�.N�@E#�1�	��$3JË ������§e¬ Î Ð
>9\C%�IJ' ���2@EBàd�&���%�� § ¦ �?¢ Î Ð � 	�AB-��
>9\C%�IJ' ���2@EBàd�&���%��ªû ��©k©}� ¾�¨FÎ � 	�AB-��º>�\F%�IJ'+�2��@0Bàd�.���%��ªû @ Ð
>9\C%�IJ' ���2@EBàd�&���%��ªû ��©k©}� ¾�¨FÎ � 	�AB-��º�.���%�WY3�@E�&@E=�N��$A�� -��$Ö,% Ð
>9\C%�IJ' ���2@EBàd�&���%��ªûäË É6�Z�p�p§e����� Î � 	�AB-��
>9\F%�IJ'+�2��@0Bàd�.���%���û @ Ð
>9\C%�IJ' ���2@EBàd�&���%��ªûäË É6�Z�p�p§e����� Î � 	�AB-��
�&���%2WY3B@0�.@0=�NB��AB�
-H��Ö,% Ð
>9\C%�IJ' ���2@EBàd�&���%��ªû ©k����Ò� % ´U����� Î � 	�A�-H�º�&0��%JWc3B@0�.@0=�NB��AB�
-H��Ö,% Ð
1�	��$3 ¡��]©}�]��/� % ´U����� Î � 	�A�-H�º�.���%2Wc3�@0�.@0=�N��$A��º-H��Ö,% Ð
�$A��Å� ¨6Ë(Î � 	�AB-��
�&���%Jû 1�=�N��$A��
��AB3�%�O1� �~Ð � 	�A�-H�
�$A�� § ¦?¨ ����� ¨ © Î � 	�AB-��º�.���%2û 1 Ð � 	�AB-��
1�	��$3 © ¦ ¡�� Î Ð
�$A��  ?©}�]��¡�§e¬ Î � 	�A�-H�º�&0��%�ûä1 Ð � 	�A�-H�
�.���%2û ¦ �?�]¡���� ¦ ¡���  Î0��AB�º��AB3�%�O Ð � 	�A�-H�
�.���%2û ��� Î�NB��AB�
�$A�3B%�O Ð � 	�A�-H�
¦ �?�]¡���� ¦ ¡L§ ¦?¨ ©}�4��¢��Z�Îþ Î Ð � 	�A�-H�
Í�	�	�#�¦ �Z��¡���� ¦ ¡�ü5ü Î � 	�AB-��º>�\F%�IJ'+�2��@0Bàd�.���%�� û @ Ð � 	�A�-H�

�,���



ï�¦ ÅÆñ ¤ ø2ø,ô�ùDÁ�ó�ô0ÇHÇ
¦LÅ�¨HÅÆø,ÅÆÃu.kÅ �,� �

Í�	�	�#�¦ �Z��¡���� ¦ ¡�o�ü Î � 	�A�-H�º>9\C%�IJ'+�2�2@EBàd�&0��%�� û @ Ð � 	�A�-H�
TW�.%���@0�.	��  ?� ¾ � ¨DÎ Ð

ß TW�.%���@0�.	�� � ¨6ËDÎ Ð
ß �
	�AB-��.TW�.%���@0�.	��  ?� ¾ � ¨JÎ Ð � 	�A�-H�
ß �
	�AB-��.TW�.%���@0�.	�� � ¨6ËJÎ Ð � 	�A�-H�

@ è6ê(æ�çJ/LæEç2;<G ç2F9(ç"è6ë

��¿��]��«+¡�¡���¢ Î��$A��.=��$A�� Ð

]°ç � écæ�ç2;<©X3�(1/Òæ�	:ê5(Fë

>lcERLT&S !Ò� ���?¥ ¬6�]§eÊ�©kÉ6� Î � 	�A�-H� � ��@0�!Wc3B@0�.@0=�NB��AB�º#$%�A Ð
>�#Q@0�.@0)��.�2%0@0I û ¦ �Z�]¡���� ¦ ¡�A�A Î�>�#Q@0�.@0)��&��%�@0I ûä-�= � 	�AB-��º>X�6��&%0' ���2@02ûä@ Ð
>�#Q@0�.@0)��.�2%0@0I û ¦ �Z�]¡���� ¦ ¡�B�B Î�>�#Q@0�.@0)��&��%�@0I ûä-�=B>��6��.%�'+�2�2@EJû @ Ð

¡ çdæ�é&	 � ç2;<¡ ç"ë�/Lè
	�6Dæ�	:ê5(

! �B%Y>9\F%�IJ'+�2��@0 � #$@0-H-Ò�$-/@c�.%�IJ��#$@0�.% � #�@E-�-L�&�B@0�6����	�1��$3�%�-/@E�2��@0�-/	�MZ-H��IJ��#�%c�.���%�-e*
>�\F%�IJ'+�2��@0P��-d��IJ��#$%�IJ%�AB�&%03�@E-�@J�.%�IJ��#$@0�.% � #�@E-�-e*X#L%�ü?A�%P@J�.%�IJ��#$@0�.%^�$A�-H�&@EA � %P>�\F%�IJ'+�2��@0BàdV0� �.	 � �2%�@E�&%P@0A°@0�2��@0
�.��@E� � 	�AB�&@E��AB-/V����.%�IJ-e*
>�\F%�IJ'+�2��@0J-H�&	���%�-��.��%J@E�2�2@EJ%�#$%�IJ%�A��.-�3B����% � �.#$D��A`�&�B%J@0���2@0}*"T&� � @0AÙ3B%�@0#+	�A�#$DbY�$�&�`-��$IJ��#$%J�&���%�-(Î.��* %B*"�Qâ(âÓ�.���%�-H=
-H�.�2N � �&-H=
@EA�3 � #�@E-�-H%�-9�.��@E�X��@010%PAB	 � 	�A�-H�&��N � �.	��2-H=º3B%�-��.�2N � �.	��2-H=º	��U1��$�2�.N�@0#
MWN�A � �.��	�AB- Ð *Q>�\F%�IJ'+�2��@0PN�-H%�-9Í��$�&bY�$-�%(	���%���@0Ý
�.�$	�A�-Ò�.	 � 	���Y@0AB3 � 	�IJ��@E�2%"@0�2��@0Y%�#$%�IJ%�AB�&-e*
! �B%Y>9×��.�pÜ?% � �.	�� � 	�#$#�% � �&�$	�A � #�@E-�-Q��-L@0#$-�	J@GKE�$A�3D	�M6@E�2��@0}* 8 �$KE%cIJ	�-H� � 	�#�#$% � �&�$	�A � #$@0-H-H%�-�=?�$�
��@E-Ò��	��$A��.%���-/�&	P�.��% � 	�AB�&@E��AB%�3
�$�.%�IJ-,*
>�\F%�IJ'+�2��@0�NB-�%0-+%0O0��#$� � ���Z-H��@E�2�$A��cbY���.�P@d��%�MW%���%�A � % � 	�NBA���*�TWM?IJ	��2%9�.��@EA^	�AB%�@E�2�2@E�-H��@E�2% � 	�IJIJ	�A^3B@0�.@d@EA�3P	�A�%d@0�2��@0
�$-ÒIJ	�3B��ü?%�3B=�@0#$#�@0���2@E�-/bY��#$#�Í�%YIJ	�3B��ü?%�3+*
! �B%GÍ�%�AB%�ü?� 	�M -��B@0�2�$A��J�$-~�.��@0�+@P���2	����2@EIÚ3�	�%�-UAB	�� AB%�%�3��&	D3BN���#$� � @0�.%G3B@0�.@^bY�B%�AC�$�4��-UAB	��+��%�Þ]N��$�2%�3B=Zb"�B� � ���2%�-HN�#$�&-U�$A
#$%�-H-ÒIJ%�IJ	���dNB-�@E�E%c@EA�3D#$%�-H- � 	������AB�G	�MZ3�@E�&@Z*
; O0@EIJ��#$%Bû

#include <qmemarray.h>
#include

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

Q_ASSERT( num > 2 );
QMemArray f( num ); // array of ints

f[0] = f[1] = 1;
for ( int i = 2; i < num; i++ )

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

return f;
}

int main()
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{
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;
}

×��2	����2@0I 	�NB�&��NB�Æû

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
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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
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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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Ï=¿0°�æA¬,+=º�çf±�¿
Ì�Ìv´�¯�ºK°�¿Å¹Î¶{¶�æ¸´UÌv´"ºK´_��ºK´§¼ ·.��ºK´§¼ æ�ÚìèyÏ«°,çKº�éÎ²�Ì¸Ö=çV¿
ºK´�¯�ºK´�æ¸ê

5 %���IJ��#�%�IJ%0A��º�.���$-/MWNBA � �&�$	�AJ��M60	�NJb"@EA��º�.	PÍ�%d@EÍ�#�%Y�.	^3B%�#�%0�&%"���.%�IJ-e*
#Q%�#$%��.%�-/@0AJ�$�.%�I �.��@E�6��-L@0Í�	�NB�6�&	PÍ�%Y�2%�IJ	�1�%03PM&�2	�I �&�B% � 	�#�#$% � �.�$	�A+*
! �B��-LMWNBA � �.�$	�AD��@E-Ò�.	^��%���IJ��#�%�IJ%0A��.%�3J��AF�&�B% � 	�#�#$% � �&�$	�AD�.%�IJ��#$@0�.% � #�@E-�-H%�-H=B@EA�3D-H��	�NB#�3ëN�P49 T�3B%�#$%��&%Y�$�&%0I öÏ��M
@0N��.	�Ý�3B%�#�%0�&%
�B@0-LÍ�%�%�A(%�A�@EÍ�#�%03+*



ï� Äoø,Á
Âxó$ó|Å�.}Ä.ö�ÂxÃ`Á�ó|ôEÇ�ÇÅ¦LÅ{¨ÆÅÆøxÅÆÃ�.}Å � È�î

ø ��¡ ¨ � ¨6¾�ù TWM6�	�NF�2%��$IJ��#$%�IJ%�A��
�&�B��-LMWN�A � �.��	�AF�	�NDIJN�-H�
@E#�-H	(�2%��$IJ��#$%�IJ%�AB�º�&�B%Y3�%�-H�&��N � �&	��X@EA�3 � @0#$#B�.��%Y1��$�2�.N�@E#�MWNBA � �&�$	�A
� #�%0@0�xÎ Ð MW�2	�I 0	�N��P3�%�-H�&��N � �&	���* ! ���$-(��-(3�NB%`�.	 �.��%°bY@E°1��$�2�.N�@E#~MWN�A � �.��	�AB-(@0A�3 3�%0-��.�2N � �.	��2-(bY	��2Kì��A �Qâ(â(ûPÜ/�$�2�.N�@E#
M&N�A � �.��	�AB-9��Aa3B%��2�$1�%�3 � #$@0-H-H%�- � @0A�AB	��XÍ�% � @0#$#�%03aMW�2	�I @J3�%�-H�&��N � �&	���*/T&M4�	�N�3�	FAB	��X3�	C�&�B��-H=
�	�NB�U3�%�#$%��.%�TW�.%�I°Î Ð MWNBA � �&�$	�A
bY�$#�#?A�	��6Í�% � @0#$#�%�3Fb"�B%�A(�&�B% � 	�A��.@0�$A�%0�X��-/3B%�-H�&��	��%�3+*
)�%�%Y@0#$-�	(A�%0b"T&�&%0I°Î Ð ¢.� * � È�îU£U@0A�3J-H%��.' NB�&	"#Q%�#$%��.%BÎ Ð ¢.� * � È�îU£0*

��º�´§¼ ¬,+«º�çV±�¿
Ì�Ìv´§¯�ºK°�¿
¹Î¶{¶�¹Î´J3I��º�´§¼ ·���º�´§¼ æ�ÚìèyÏ«°,çKº�éÎ²�Ì=Ö¸çV¿
ºK´�¯�ºK´�æ=ê

Ü/�$�2�.N�@E#�MWNBA � �&�$	�AJ�&�B@0� � �2%�@E�&%�-Ò@ � 	���Y	�MZ@0AJ	�ÍxÑ|% � �º�.��@E�6��-L@0Í�	�NB�6�&	PÍ�%d�$A�-H%����&%�3J�$A��.	P�&�B% � 	�#�#$% � �.�$	�A+*
! �B%Y3�%�M&@0N�#$�º�$IJ��#$%�IJ%�A��.@0�.�$	�AP��%��.N��2AB-/�.��%&öc��	��$A��.%��$=��|* %B*�AB	 � 	���"��-LIJ@03�%?*
! �B��-4M&N�A � �&�$	�A(��-4-H%�#$3�	�IÔ��%���IJ��#�%�IJ%0A��.%�3G�$A(�&�B% � 	�#$#$% � �.��	�AP�.%�IJ��#$@0�.% � #$@0-H-�%0-,*�TW�Z��-XAB	�� � 	�IJIJ	�AG���2@ � �&� � %d�&	cIJ@EKE%d@ � 	���
	�M6-H	�IJ%��.���$A��Ï�.��@E�º�$-/Í�%��$A��Ï�$A�-H%��2�.%�34*
)�%�%Y@0#$-�	(3�%0#�%��.%�T&�&%�I°Î Ð ¢.� * � È�È�£0*

Ï=¿0°�æA¬,+=º�çf±�¿
Ì�Ìv´�¯�ºK°�¿Å¹Î¶{¶�®"´Uº�&é»ºK¿-(Á´"Ìv´UºK´ ·uË2¿«¿
ÌÎ´"¹Î²�Ë«Ìv´ Ú
)�%��&-Ò�&�B% � 	�#�#$% � �&�$	�AJ�&	P@0NB�&	�ÝW3�%�#$%��.%d�$�&- � 	�AB�&%�AB�&-X�$M§��P�ý87�9,�Ò��- !65 R ; @0AB3J�&	^A�%�10%��X3�%�#$%��.%d�.��%0I �$M§��P�ý87�9,�/�$-/ík' 8 ) ; *
T&M4@0N��.	�Ý�3B%�#�%0�&�$A��J�$-~�&NB�2AB%�3�	�A�=6@0#$#º�.��%^���.%�IJ-~�$A�@ � 	�#�#$% � �.�$	�A�@E�2%^3�%�#$%��.%�3CbY�B%�AC�.��% � 	�#$#�% � �.��	�A��$�&-H%�#$M+�$-~3�%0#�%��.%�34* ! ���$-~�$-
� 	�A�1�%0A��$%�A��º�$M6�.��% � 	�#$#�% � �.��	�AJ�B@0-/�.��%Y	�A�#$Y��	��$A��.%��4�&	P�&�B%d�$�.%�IJ-,*
! �B%G3B%�MW@EN�#$� -H%��.�&�$A��J�$-Uí}' 8 ) ; =ZMW	��L-�@EMW%��.}*+TWM+�	�N��&NB�2A����4	�A�=ZÍ�% � @0��%�MWNB#Z@0Í�	�N�� � 	�����$A��(�&�B% � 	�#$#$% � �.��	�A�Ý �	�NCIJ�$�����Xü?A�3
0	�N��2-H%�#$M6bY���.�J�&bY	 � 	�#$#�% � �.��	�AB-/3�%�#$%��.��AB�G�.��%"-�@EIJ%Y���.%�IJ-e*
SU	��.%G�.��@E� �.��%Ï@EN��.	�Ý�3�%0#�%��.%G-H%��.�&�$A��(IJ@EG@0#$-H	D@0M&MW% � � 	��.��%��ÒMWN�A � �.��	�AB-U��A�-HN�Í � #$@0-H-H%�-,*Xíe	��/%�O0@EIJ��#$%�=Z@^-HN�Í � #�@E-�-~�.��@E� �B@0-U@
��%�IJ	�1�%BÎ Ð M&N�A � �.��	�A�bY��#$#6�2%0IJ	�1�%Ï�.��%G�$�.%�IÚMW��	�IÚ�$�&-~3B@0�.@^-H�&��N � �&NB�2%�=6@EA�3���M4@0NB�&	�ÝW3�%�#$%��.%G�$-~%�A�@EÍ�#�%�3B=6bY��#$#6@0#$-�	C3�%�#$%��.%G�.��%
�$�.%�I°*
)�%�%Y@0#$-�	(@0NB�&	"#Q%�#$%��.%BÎ Ð ¢.� * � È�ÈU£0*
; O0@EIJ��#$%�-,û?���2@E����%0�p[����2@0����%���* � ����=]- � �2�$Í�Í�#$%Æ[�- � �2�$Í�Í�#�%?* � ���(@0A�3J�.@0Í�#$%Æ[�Í��$�E�.@0Í�#$%Æ[�IJ@E��A4* � ��� *



! �B%Y>9×��.�+#Q� � � � #$@0-H-Ò�$-/@c�&%0IJ��#�@E�&% � #�@E-�-L�&�B@0�6����	�1���3B%�-/@c3B� � �&�$	�A�@E�2YÍ�@0-H%�3J	�AJ1�	��$3�WYK�%��-e*
#include <qptrdict.h>
T&A��B%��2�$�&-Ò>9×��.�2�
	�#$#$% � �.��	�A\¢.�+* � È � £0*

@ 3�9 � 	�/�G çJ'9(çdè6ë

��ÀZ��¡�´U�p§e� Î��$A��
-��$Ö,% � � � Ð
��ÀZ��¡�´U�p§e� Î � 	�A�-H�º>9×��.�+#Q� � ��à��.���%f�ªûä3�� � � Ð
� ��ÀZ��¡�´U�p§e� Î Ð
>9×��.�+#Q� � ��à��.���%f�ªûä¦ �?�]¡���� ¦ ¡�ü Î � 	�AB-��º>�×��&�*#L� � ��àd�&0��%��ªûä3B� � � Ð
1��$�2�.N�@E#�N��$A�� § ¦ É ¨ � Î Ð � 	�A�-H�
N��$A�� ©}����� Î Ð � 	�A�-H�
Í�	�	�# �p©��?���Z��¢ Î Ð � 	�AB-��
1�	��$3 � ¨ ©}�]¡�� Î�10	���3 WcK�%��= � 	�A�-H�6�&���%2WY�$�&%0I Ð
1�	��$3 ¡��]�?�p��§e� Î�10	���3 WcK�%��= � 	�A�-H�º�&0��%JWc�$�.%�I Ð
Í�	�	�# ¡��]� ¦�� � ÎE1�	��$3 WYKE%� Ð
�.���%2W ����Ê�� ÎE1�	��$3 WYKE%� Ð
�.���%2W&�
¨6ËJÎ010	���3 WYK�%� Ð � 	�A�-H�
�.���%2Wc¦ �Z�]¡���� ¦ ¡��y  Î�1�	��$3 WcK�%� Ð � 	�A�-H�
1��$�2�.N�@E#�1�	��$3 §e�p�]��¡ Î Ð
1�	��$3 ¡��]©}����� Î0NB��AB�ºA�%0b"-H�$Öx% Ð

ß 1�	��$3 ©}�������p©k���p§e© Î Ð � 	�A�-H�

åKF6Dê(è6æ�é&(Fæìå�(��Dçdè
	}æEç2;FG ç2F9(ç"è6ë

Í�	�	�# ��É6� ¦ ´U���p�]��� Î Ð � 	�AB-��
1�	��$3 ©}�]��«4É6� ¦ ´U�]�p�]��� Î0Í�	�	�#�%�A�@EÍ�#�% Ð

@ è6ê(æ�çJ/LæEç2;<G ç2F9(ç"è6ë

1��$�2�.N�@E#�>�#Q@0�.@0)��.�2%0@0I û ¡���� ËJÎ0>�#L@E�&@E)��.�2%�@EI ûä-H=�>9×��&���
	�#$#�% � �&�$	�A+ûWû TW�.%�I�û �$�&%�I Ð
1��$�2�.N�@E#�>�#Q@0�.@0)��.�2%0@0I û&% ¡��p��� ÎE>�#Q@0�.@0)��.�2%0@0I û -�=�>�×��&���
	�#$#�% � �.��	�A4û�û TW�.%�I Ð � 	�A�-H�

� È�ú
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! �B%Y>9×��.�+#Q� � � � #$@0-H-Ò�$-/@c�&%0IJ��#�@E�&% � #�@E-�-L�&�B@0�6����	�1���3B%�-/@c3B� � �&�$	�A�@E�2YÍ�@0-H%�3J	�AJ1�	��$3�WYK�%��-e*
>�×��&�*#L� � �+�$-~��IJ��#$%�IJ%�AB�&%03F@0-U@P�&%0IJ��#�@E�&% � #$@0-H-,*�#Q%�ü?A�%Ï@P�.%�IJ��#$@0�.%Ï��AB-��.@0A � %^>9×��.�+#Q� � �ÆàdV0���&	 � �2%�@E�&%G@^3B� � �&�$	�A�@E�2G�.��@E�
	���%��2@E�&%�-X	�AJ��	���AB�&%���-/�.	GV Î.V
W Ð *
'a3B� � �&�$	�A�@E�2"��-X@ � 	�#�#$% � �.�$	�AP	�M?K�%��Ý�1�@E#�NB%d��@0�$�2-e* ! ��%�KE%�"�$-X@"10	���3�WdNB-�%�3(M&	�� �$A�-H%��2�.�$	�A�=��2%0IJ	�1�@0#]@0AB3(#�	�	�K�N�� * ! ��%�10@0#$N�%
�$-Ò@c��	���AB�&%���*�#Q� � �&�$	�A�@E�2�$%�-X����	�1���3B%Y1�%��2"MW@E-��
��AB-�%����&�$	�AJ@0AB3J#�	�	�K�N��+*
; O0@EIJ��#$%Bû

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"

T&AD�.���$-/%�O0@EIJ��#$%dbY%YN�-H%Y@Ï3�� � �.��	�AB@0��"�.	G@E3�3J@EAJ%�O0�.�2@c����	���%����&(Î.@ � ��@E�+W Ð �.	G�.��%Y#��$A�%Y%�3B���.-/bY%�Õ �2%"N�-H��AB�Z*
)�%�%Y>�#L� � �
MW	��4MWNB#�#�3B%��.@0�$#�-H=��$A � #�NB3��$A��P�&�B% � ��	�� � %Y	�MZ3�� � �.��	�AB@0�2c-H�$Öx%0=�@0AB3J��	�b 3B%�#$%��&�$	�A�-Ò@0�2%"��@EA�3B#�%�34*
)�%�%Y@0#$-�	(>9×��.�+#Q� � �.TW�.%��2@E�&	��¸¢.� * � î � £�=�>�#Q� � �0¢.� *U�U��£�=�>9'+- � ���,#L� � �=¢.� * ��� £�=B>9TWAB��#Q� � �0¢.� *:-�îU£�=��
	�#$#$% � �.��	�AF�
#$@0-H-�%�-�¢.� *:-U£�=
� 	�#�#$% � �&�$	�AD�
#$@0-H-H%�-�¢.�+*:-U£Q@0A�3JSU	�ABÝ�áLRQT6�
#$@0-H-H%�-,*

G çJ'9Pç"èª©X3�(1/Òæ�	:ê5(F¡ ê�/«31 çJ(CæEécæ�	:ê5(

¬,+=º�ç<(Á°�¯�ºK¶{¶{¬,+=º�ç�(Á°�¯�º�·»°,¹»º1®"°�Çf´ÐÀÉÂ§ÊõÚ

� 	�A�-H�&��N � �&-L@c3�� � �.��	�AB@0�2YNB-��$A��^@0AD�$A��.%��2AB@0#��B@0-H�J@0���2@0YbY�$�&�J�.��%"-��$Ö,%¸R�O ß��e*
)�%��&�.�$A��2R�O ß��L�&	(@Ï-HN��$�.@0Í�#$Ï#�@E�2��%Ï������IJ%cABN�IJÍ�%��dÎ.%0Þ�NB@0#B�&	(	��/���2%�@E�&%0�/�&�B@0AD�.��%Y%�OE��% � �&%�3JABN�IJÍ�%��Ò	�Mº%�A��.�2�$%�- Ð IJ@0K�%�-Ò�.��%
�B@0-H�J3��$-��.�2�$Í�N��.�$	�AJÍ�%��&�.%��4@0AB3J��%�A � %Y�.��%"#�	�	�K�N��(MW@E-��.%���*

¬,+=º�ç<(Á°�¯�ºK¶{¶{¬,+=º�ç�(Á°�¯�º�·»¯�¿
¹Î®[º1¬,+=º�ç<(Á°�¯�º* º�×ÅÖµ´.�/� æ¸°�¯�º»Ú

� 	�A�-H�&��N � �&-L@ � 	���Y	�MÅöKOQáHÿ�*
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; @ � �J���.%�IÓ��AëöKOQáHÿ?��-L��AB-�%����&%03P�$A��.	P�&�B��-/3B� � �&�$	�A�@E�2}* 7 A�#$Y�&�B%"��	���AB�&%���-X@0��% � 	����$%�3ÙÎ.-��B@0#$#�	�b � 	��� Ð *

¬,+=º�ç<(Á°�¯�ºK¶{¶{å ¬,+«º�ç<(Á°�¯�º�·�Ú
5 %�IJ	�1�%�-/@E#�#B���.%�IJ-/M&�2	�I �&�B%d3B� � �&�$	�A�@E�2Y@0AB3J3�%�-H�&��	��-/�$�Æ*
'+#$#��$�&%���@0�.	��2-X�.��@E�º@ �k� %�-H-/�.���$-/3�� � �.��	�AB@0��"bY�$#�#?Í�%"�2%�-H%���*
)�%�%Y@0#$-�	(-H%��&'+N��.	"#Q%�#�%0�&%BÎ Ð ¢.�+* � È�îU£0*

Ë�¿0¿ÅÌ�¬,+«ºvçf±�¿
Ì�Ìv´�¯�ºK°�¿Å¹Î¶�¶{²�é»ºK¿-(Á´"Ìv´UºK´1·�Ú�¯�¿Å¹Î®[º
5 %��&NB�2AB-/�&�B%d-H%��.�&�$A��^	�MZ�&�B%d@EN��.	�Ý�3�%�#$%��.%Y	����&�$	�A+* ! ��%"3�%�M&@0N�#$�º�$-Òík' 8 ) ; *
)�%�%Y@0#$-�	(-H%��&'+N��.	"#Q%�#�%0�&%BÎ Ð ¢.�+* � È�îU£0*

Ï=¿0°�æA¬,+=º�ç�(Á°�¯�ºK¶{¶{¯�Ìv´§²�çÎ·�ÚÁèyÏ«°,ç�ºvéÎ²�Ìvê
5 %�IJ	�1�%�-/@E#�#B���.%�IJ-/M&�2	�I �&�B%d3B� � �&�$	�A�@E�2}*
! �B%Y�2%�IJ	�1�%03P�$�.%�IJ-/@0��%d3B%�#$%��&%03J��M6@EN��.	�Ý�3�%�#$%��.��	�AJ�$-/%�AB@0Í�#$%�3+*
'+#$#�3�� � �.�$	�A�@0��Y���.%��2@E�&	���-X�&�B@0�º@ �}� %�-�-Ò�&�B��-/3B� � �&�$	�A�@E�2YbY��#$#?Í�%d��%�-�%0�Æ*
)�%�%Y@0#$-�	(�2%0IJ	�1�%BÎ Ð ¢.� * � ÈU�U£�=��.@0K�%BÎ Ð ¢.� * � ÈU-�£Q@EA�3J-H%��.' NB�&	"#Q%�#$%��&%?Î Ð ¢.� * � È�îU£0*
5 %���IJ��#�%�IJ%0A��.%�3(MW�2	�I >9×��.�2� 	�#�#$% � �.�$	�AÁ¢.� * � È�ÈU£0*

éÎ°,¹»ºë¬,+«º�ç<(Á°�¯�º�¶�¶{¯�¿
é»¹»º»·KÚ�¯�¿
¹Î®[ºìèyÏ«°,çKº�éÎ²�Ìvê
5 %��&NB�2AB-/�&�B%dABN�IJÍ�%��X	�MZ�$�&%0IJ-/��AF�&�B%d3B� � �&�$	�A�@E�2}*
)�%�%Y@0#$-�	(�$- ; IJ���.BÎ Ð ¢.� * � ÈU�U£0*
5 %���IJ��#�%�IJ%0A��.%�3(MW�2	�I >9×��.�2� 	�#�#$% � �.�$	�AÁ¢.� * � È�ÈU£0*

ºv×ÅÖµ´îíD¬,+«º�ç<(Á°�¯�º�¶�¶{ï�¹Îæ\·�Ï«¿0°�æAí1ðX´"×�Ú�¯�¿
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...
if ( dict.find( key ) )

dict.remove( key );
dict.insert( key, item );
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3B� � �&�$	�A�@E�2Y�$�&%���@0�.	��4�&�B@0�º	���%0�2@0�.%�-X	�AJ>9×��&�*#L� � ��àdV0�ÔÎ.3�� � �.��	�AB@0��d	�M6V
W Ð *
; O0@EIJ��#$%Bû

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

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

}
cout << endl;

// Output (random order):
// Forename: Homer
// Age: 45
// Surname: Simpson

T&A �&�B%�%�O0@EIJ��#�%�bY%���AB-�%����~-�	�IJ%�#$��AB%a%�3��$�.-c��AB�&	ì@a3�� � �.��	�AB@0���=L�.��%�A �$�.%��2@E�&%�	�1�%��Y�.��%�3�� � �.��	�AB@0�2�������AB�&�$A��°�&�B%�-H�.�2�$A���-
@E-�-H	 � �$@0�.%�3DbY�$�&�(�.��	�-H%Y#��$A�%Y%�3B���.-,*
\CN�#$�&�$��#$%J���.%���@0�.	��2-~IJ@0(�$A�3B%���%�AB3�%�AB�&#$^�.�2@E1�%���-�%P�&�B%(-�@EIJ%P3B� � �&�$	�A�@E�2}*Q'ä>�×��&�*#L� � �XK�A�	�bY-9@EÍ�	�N��/@E#�# ���.%���@0�.	��2-U�&�B@0�/@E�2%
	���%��2@E�&�$A��Ï	�AJ�.��%Y3B� � �&�$	�A�@E�2}*]_`��%�AJ@EAD���.%�IÓ��-Ò�2%�IJ	�1�%03PM&�2	�I �&�B%"3B� � �&�$	�A�@E�2�=�>�×��&�*#L� � �6NB��3�@E�&%0-/@0#$#��$�&%0�2@0�.	��2-X�.��@E�º�2%0MW%��
�.��%Y��%�IJ	�1�%�3(�$�&%�IÓ�.	G��	��$A��º�.	G�.��%YAB%�O0�6�$�&%0I �$AD�.��%"�&��@01�%���-��$A��G	��23�%0�|*
)�%�%Y@0#$-�	(>9×��.�+#Q� � �0¢.� * � È�úU£�=�� 	�#�#$% � �.�$	�AD�
#$@0-H-�%0-2¢.� *:-�£Q@EA�3JSU	�A�ÝWáLRQT6�
#$@0-H-�%0-,*

G çJ'9Pç"èª©X3�(1/Òæ�	:ê5(F¡ ê�/«31 çJ(CæEécæ�	:ê5(

¬,+=º�ç<(Á°�¯�º<��º�´"çf²�ºK¿Åçf¶{¶{¬,+«ºvç�(Á°�¯�º<��ºK´"çV²�ºK¿
ç�·¸¯�¿
¹Î®[º�¬,+=º�ç�(ì°�¯�º* º�×ÅÖµ´����Iæ¸°�¯�º»Ú
� 	�A�-H�&��N � �&-L@0AJ�$�&%���@0�.	��4MW	���öKOQáHÿ�* ! ��% � NB�2�2%0A��6�$�&%���@0�.	��4���.%�IÓ��-/-H%��º�.	G��	���AB�º	�AJ�&�B%YüB��-��6�$�&%0I �$AJ�&�B%µöKOQáHÿ�*

¬,+=º�ç<(Á°�¯�º<��º�´"çf²�ºK¿Åçf¶{¶{åÛ¬,+=º�ç<(Á°�¯�º<��º�´"çf²�ºK¿Åç�·�Ú
#Q%�-H�&��	��-/�.��%"���.%���@0�.	��|*

éÎ°,¹»ºë¬,+«º�ç<(Á°�¯�º;��ºK´"çV²�º�¿
çf¶{¶{¯�¿Åé»¹»º�·KÚ�¯�¿
¹Î®[º
5 %��&NB�2AB-/�&�B%dABN�IJÍ�%��X	�MZ�$�&%0IJ-/��AF�&�B%d3B� � �&�$	�A�@E�2Y�&�B��-Ò���.%��2@E�&	��4	���%0�2@0�.%�-X	�A4*
)�%�%Y@0#$-�	(�$- ; IJ���.BÎ Ð ¢.� * � î � £0*

ºv×ÅÖµ´îíD¬,+«º�ç<(Á°�¯�º;��ºK´"çV²�º�¿
çf¶{¶{¯�é»çKçf´U¹»º»·�Ú�¯�¿
¹Î®[º
5 %��&NB�2AB-/@c��	��$A��.%��4�&	P�&�B% � N����2%�AB�º���.%���@0�.	�� �$�&%0I°*

Ï=¿0°�æAíD¬,+«ºvç�(Á°�¯�º<��ºK´"çV²�ºK¿
çV¶�¶{¯�é»ç�çf´U¹»ºKØ�´U×õ·�Ú�¯�¿
¹Î®[º
5 %��&NB�2AB-/�&�B%dK�%�YMW	��4�.��% � NB�2��%�A��6�$�&%0�2@0�.	��4���.%�I°*

Ë�¿0¿ÅÌ�¬,+«ºvç�(Á°�¯�º<��ºK´"çV²�ºK¿
çV¶�¶{°�®[Õµ¼ÛÖ¸º�×�·KÚ�¯�¿
¹Î®[º
5 %��&NB�2AB- !65 R ; �$M6�&�B%d3B� � �&�$	�A�@E�2Y�$-Ò%�IJ���.�)?	��&�B%��2bY�$-�%Y��%��&NB�2AB-Xí}' 8 ) ; *
)�%�%Y@0#$-�	 � 	�NBA���Î Ð ¢.� * � î � £0*
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¬,+=º�ç<(Á°�¯�º<��º�´"çf²�ºK¿Åçf¶{¶{¿
Öµ´"çV²�ºK¿
çëº�×ÅÖµ´îíD·�Ú�¯�¿Å¹Î®[º
� @0-H�
	���%0�2@0�.	���* 5 %��.N��2AB-X@c��	��$A��.%��4�&	P�&�B% � N����2%�AB�º���.%���@0�.	��+�$�.%�I°*])�@EIJ%"@E- � NB�2��%�A���Î Ð *

ºv×ÅÖµ´îíD¬,+«º�ç<(Á°�¯�º;��ºK´"çV²�º�¿
çf¶{¶{¿
Öµ´Uçf²�ºK¿
çV·KÚë·�Ú
\C@0K�%�-/�.��%Y-HN �}� %�%�3B��AB�G�$�&%�I � NB�2�2%0A��º@EA�3J�2%0�&NB�2A�-Ò�&�B%d	���������AB@0# � N����2%�AB�º�$�&%�I°*
T&M6�&�B% � N����2%�AB�º���.%���@0�.	��+�$�.%�I bY@E-/�&�B%d#$@0-H�
�$�.%�I �$AJ�.��%"3�� � �.��	�AB@0�2c	��4�$M6���
b"@E-/A�NB#�#$=?A�N�#$#��$-Ò��%��.N��2AB%�3+*

ºv×ÅÖµ´îíD¬,+«º�ç<(Á°�¯�º;��ºK´"çV²�º�¿
çf¶{¶{¿
Öµ´Uçf²�ºK¿
ç#�&�'·�Ú

×��2%�ü?OFâ(â�IJ@0K�%�-/�.��%Y-HN �k� %�%�3B��AB�Ï�$�&%�I � NB�2��%�A��º@EA�3J��%��&NB�2AB-X�&�B%"AB%�b � N����2%�AB�6���.%�I°*
T&M6�&�B% � N����2%�AB�º���.%���@0�.	��+�$�.%�I bY@E-/�&�B%d#$@0-H�
�$�.%�I �$AJ�.��%"3�� � �.��	�AB@0�2c	��4�$M6���
b"@E-/A�NB#�#$=?A�N�#$#��$-Ò��%��.N��2AB%�3+*

ºv×ÅÖµ´îíD¬,+«º�ç<(Á°�¯�º;��ºK´"çV²�º�¿
çf¶{¶{¿
Öµ´Uçf²�ºK¿
ç#�ÛÀ'·�éÎ°,¹»º��véÎ¼ÛÖÙÚ
)�%��&-Ò�&�B% � N����2%�AB�6���.%�IÓ�&	P�&�B%d�$�.%�I=���UÜXMD��	�-H���.��	�AB-/@0M&�&%0�+�.��% � NB�2��%�A��º�$�.%�I @EA�3D��%��&NB�2AB-X@c��	���AB�&%0�X�&	^�&�B@0�º�$�&%0I°*
T&M6�&�B@0�º�$�.%�I �$-ÒÍ�%�0	�A�3(�&�B%Y#�@E-��º�$�.%�I 	��X�$M6�.��%"3�� � �.��	�AB@0�2Y�$-Ò%�IJ���&�=��$�º-H%��&-Ò�&�B% � N��2��%�A��
���.%�IÓ�&	^A�N�#$#�@EA�3D��%��.N��2AB-XA�NB#�#�*

ºv×ÅÖµ´îíD¬,+«º�ç<(Á°�¯�º;��ºK´"çV²�º�¿
çf¶{¶�ºK¿-�¸°,çV®[º»·�Ú
)�%��&-��&�B% � N����2%�AB�X���.%��2@E�&	��U�$�&%0I �.	C��	���AB�X�&	��&�B%^ü?�2-H�/�$�&%0I �$Aa�&�B%^3B� � �&�$	�A�@E�2J@EA�3a�2%0�&NB�2A�-~@F��	���AB�&%0�Q�.	F�.��%(�$�&%0I°*UTWMX�.��%
3B� � �&�$	�A�@E�2Y�$-Ò%�IJ���.�=��$�º-�%0�&-/�.��% � N��2��%�A��6�$�.%�I �.	PA�N�#$#�@EA�3J��%��&NB�2AB-/A�NB#�#�*



! �B%Y>9×��.� 8 ��-H� � #$@0-H-Ò�$-/@c�.%�IJ��#$@0�.% � #$@0-H-Ò�.��@0�6���2	�1��$3�%�-X3B	�N�Í�#$�Ý�#$��ABKE%03F#$��-H�&-e*
#include <qptrlist.h>
T&A��B%��2�$�&-Ò>9×��.�2�
	�#$#$% � �.��	�A\¢.�+* � È � £0*
T&A��B%��2�$�&%03JÍ�d>9)�	��2�.%�3 8 ��-H�º@EA�3J>9)��.� 8 �$-��«¢.�+* � ��� £0*

@ 3�9 � 	�/�G çJ'9(çdè6ë

��ÀZ��¡����p©k� Î Ð
��ÀZ��¡����p©k� Î � 	�AB-��
>9×��.� 8 ��-H�Æàd�.���%�� ûä#$��-H� Ð
� ��ÀZ��¡����p©}� Î Ð
>9×��.� 8 �$-���àd�&���%���ûä¦ �Z�]¡���� ¦ ¡�ü Î � 	�A�-H�º>9×��.� 8 ��-H��à��.���%f�ªû #$��-H� Ð
Í�	�	�#�¦ �Z��¡���� ¦ ¡�ü5ü Î � 	�AB-��º>�×��&� 8 �$-H�Æàd�.���%��ªû #��$-H� Ð � 	�A�-H�
1��$�2�.N�@E#�N��$A�� § ¦ É ¨ � Î Ð � 	�A�-H�
Í�	�	�# �p©��?���Z��¢ Î Ð � 	�AB-��
Í�	�	�# � ¨ ©k��¡�� ÎEN��$A��º�$A�3B%�O0= � 	�A�-H�º�.���%�WY���.%�I Ð
1�	��$3 � ¨ ½ ¦ ¡�� Î � 	�A�-H�º�.���%2Wc���.%�I Ð
1�	��$3 �Z¡����Z� ¨6ËJÎ � 	�A�-H�º�&0��%JWc�$�.%�I Ð
1�	��$3 ���Z�?� ¨6ËJÎ � 	�A�-H�º�.���%2Wc���.%�I Ð
Í�	�	�# ¡��]� ¦�� � ÎEN��$A��
��AB3�%�O Ð
Í�	�	�# ¡��]� ¦�� � Î Ð
Í�	�	�# ¡��]� ¦�� � Î � 	�AB-��6�.���%�WY�$�&%�I Ð
Í�	�	�# ¡��]� ¦�� �] �]® Î � 	�AB-��º�.���%2Wc�$�&%�I Ð
1�	��$3 ¡��]� ¦f� �;m ¦?Ë � Î0> 8 SQ	�3B%�W"AB	�3�% Ð
Í�	�	�# ¡��]� ¦�� ��ý]�p¡�©}� Î Ð
Í�	�	�# ¡��]� ¦�� �]����©k� Î Ð
�.���%2W ����Ê�� ÎEN��$A��
��AB3�%�O Ð
�.���%2W ����Ê�� Î Ð
�.���%2W ����Ê��8m ¦BË � ÎE> 8 SU	�3�%2WcA�	�3B% Ð
1��$�2�.N�@E#�1�	��$3 §e�p�]��¡ Î Ð
1�	��$3 © ¦ ¡�� Î Ð
�$A��Å� ¨6Ë(Î � 	�AB-��
�&���%JWc�$�&%0I Ð
�$A��Å� ¨6Ë m~�]Ì]� Î � 	�A�-H�6�.���%�WY���.%�I Ð
�$A��Å� ¨6Ë +�]® Î � 	�AB-��º�.���%�WY�$�&%�I Ð
�$A��Å� ¨6Ë m~�]Ì]��+��® Î � 	�A�-H�º�.���%2Wc���.%�I Ð
N��$A�� § ¦B¨ ����� ¨ © Î � 	�A�-H�º�&0��%JWc�$�.%�I Ð � 	�AB-��
N��$A�� § ¦B¨ ����� ¨ ©k �]® Î � 	�AB-��
�&���%2WY�$�&%0I Ð � 	�AB-��
�.���%2W ��� Î0N��$A�� ��AB3�%�O Ð

� î�î



ï� Äoø�õZö$ÇHÄºÁ�ó�ô0ÇHÇÅ¦QÅ{¨HÅÆø,ÅÆÃu.kÅ � î�ú

�$A�� ��� Î Ð � 	�A�-H�
�.���%2W §eÉ6¡�¡�� ¨ � Î Ð � 	�A�-H�
> 8 SU	�3�%�W §eÉ6¡�¡�� ¨ ��m ¦?Ë � Î Ð � 	�A�-H�
�.���%2Wc¾ �]��ý��p¡�©k� Î Ð � 	�AB-��
�.���%2Wc¾ �]������©}� Î Ð � 	�A�-H�
�.���%2W&� ¡�©}� Î Ð
�.���%2W �p��©}� Î Ð

ß �.���%2Wc¨ ��Ì]� Î Ð
ß �.���%2W �?¡�� �dÎ Ð
ß 1�	��$3 � ¦ ¹º�]§e� ¦ ¡ Î0>9áºÜZ% � �.	���Wc1�% � Ð � 	�AB-��

åKF6Dê(è6æ�é&(Fæìå�(��Dçdè
	}æEç2;FG ç2F9(ç"è6ë

Í�	�	�# ��É6� ¦ ´U���p�]��� Î Ð � 	�AB-��
1�	��$3 ©}�]��«4É6� ¦ ´U�]�p�]��� Î0Í�	�	�#�%�A�@EÍ�#�% Ð

@ è6ê(æ�çJ/LæEç2;<G ç2F9(ç"è6ë

1��$�2�.N�@E#��$A�� § ¦ ���?��¡��]²|���]��© Î�>9×��&���
	�#$#�% � �&�$	�A+ûWû TW�.%�I ���.%�I � =�>9×��.�2�
	�#$#$% � �.��	�A4û�û T&�&%�IÓ�$�&%�I �~Ð
1��$�2�.N�@E#�>�#Q@0�.@0)��.�2%0@0I û ¡���� ËJÎ0>�#L@E�&@E)��.�2%�@EI ûä-H=�>9×��&���
	�#$#�% � �&�$	�A+ûWû TW�.%�I�û �$�&%�I Ð
1��$�2�.N�@E#�>�#Q@0�.@0)��.�2%0@0I û&% ¡��p��� ÎE>�#Q@0�.@0)��.�2%0@0I û -�=�>�×��&���
	�#$#�% � �.��	�A4û�û TW�.%�I �$�&%�I Ð � 	�A�-H�

¡ çdæ�é&	 � ç2;<¡ ç"ë�/Lè
	�6Dæ�	:ê5(

! �B%Y>9×��.� 8 ��-H� � #$@0-H-Ò�$-/@c�.%�IJ��#$@0�.% � #$@0-H-Ò�.��@0�6���2	�1��$3�%�-X3B	�N�Í�#$�Ý�#$��ABKE%03F#$��-H�&-e*
#Q%�ü?A�%"@Ï�.%�IJ��#$@0�.%d�$A�-H�&@EA � %">�×��&� 8 �$-H�ÆàdV0���.	 � �2%0@0�.%d@c#$��-H�
�.��@E�6	���%���@0�.%�-X	�AJ��	��$A��.%��2-/�.	GV Î.V
W Ð *
! �B%G#$��-H� � #$@0-H-~��-~�$A�3B%�O0@EÍ�#�%G@0A�3���@E-~@ � N����2%�AB� �$A�3B%�O^@EA�3�@ � N����2%�AB� �$�&%0I°* ! ��%Ïü?�2-H�4���.%�I � 	����2%�-H��	�AB3�-Q�&	D�$A�3B%�O � * ! ��%
� N����2%�AB�º��AB3�%�Oc�$-/Ý � �$M6�.��% � N����2%�AB�º�$�&%�IÓ�$-/A�NB#�#�*
T&�&%0IJ-Ò@0��%Y��AB-�%����&%03Jb"�$�.�D���2%0��%�A�34Î Ð =���AB-�%0�2��Î Ð 	��/@E����%�AB3+Î Ð *�T&�&%0IJ-/@0��%"��%�IJ	�1�%�3JbY�$�&�F�2%�IJ	�1�%?Î Ð =��2%�IJ	�1�% 5 %�MHÎ Ð =]��%�IJ	�1�%�Ý
í��$�2-H��Î Ð @EA�3C�2%�IJ	�1�% 8 @E-���Î Ð *BÛ�	�N � @0AF-H%�@E� � �FMW	��/@EAF�$�&%�I NB-��$A��(ü?A�3+Î Ð =BüBAB3�SU%�OE�ÆÎ Ð =�ü?A�3 5 %�MÆÎ Ð 	��/ü?A�3BSU%�O0� 5 %�MÆÎ Ð * ! �B%c#��$-H�
� @0AaÍ�%^-�	����&%�3�bY�$�&��-�	����ÆÎ Ð *ÒÛ�	�N � @EA � 	�N�AB�X�&�B%GABN�IJÍ�%��U	�M+	 �}� NB�2��%�A � %�-~	�M @EAa���.%�I b"�$�.� � 	�A��.@0�$A�-eÎ Ð 	�� � 	�AB�&@E��AB- 5 %0MHÎ Ð *
Û0	�N � @0Aa��%��X@(��	��$A��.%��L�.	F�.��% � NB�2�2%0A��4���.%�I b"�$�.� � N����2%�AB�ÆÎ Ð =6�.	F@EA��$�.%�I @E�X@P��@0�2�.� � N�#$@0�U�$A�3B%�O(��	�-��$�.��	�A��$A��.��%P#$��-H�XbY���.�
@E�ÆÎ Ð 	��U�&	C�&�B%(üB��-��X	��~#$@0-H�/�$�&%�I bY���.�a��%��&í��$�2-H��Î Ð @0AB3a�E%�� 8 @0-H�ÆÎ Ð *UÛ0	�N � @0Aa@E#�-H	����.%���@0�.%^	�1�%0�Q�.��%P#$��-H�ÒbY�$�&�aü?�2-H�ÆÎ Ð =
#�@E-���Î Ð =
AB%�O0��Î Ð @EA�3J����%�1BÎ Ð Î.b"�B� � �J@0#$#�NB��3�@E�&% � NB�2�2%0A���Î Ð�Ð * ! ��%"#��$-��.Õ -L3�%�#$%��.��	�AJ���2	���%����&d��-Ò-�%��
b"�$�.�J-�%��.'+N��.	"#L%�#$%��.%BÎ Ð *
; O0@EIJ��#$%Bû

class Employee
{
public:

Employee() : sn( 0 ) { }
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; }
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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;

! �B%Y	�N��.��N��6�$-

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

Doe
Williams
Jones
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QPtrList list;

list.append( new Employee("John", "Doe", 50000) );
list.append( new Employee("Jane", "Williams", 80000) );
list.append( new Employee("Tom", "Jones", 60000) );
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QPtrListIterator it( list );
Employee *employee;
while ( (employee = it.current()) != 0 ) {

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

}

! �B%Y	�N��.��N��6�$-

Doe, John earns 50000
Williams, Jane earns 80000
Jones, Tom earns 60000
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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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string = "Test";
string.append( "ing" ); // string == "Testing"

; Þ]N��$1�@0#$%�AB�
�.	^	���%0�2@0�.	��xâ5�(Î Ð *
; O0@EIJ��#$%Bû?3��$�21��$%�bL[�3��$�210��%�b9* � ���+*
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¬õÍÅº�çf°,¹[R^� ¬õÍ
º�çV°,¹[R!¶{¶�²�Ö¸Öµ´"¹Îæ�·¸¯�³&²�çD¯�³ Ú
! �B��-Ò��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÍ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�ºÍ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Í�	�1�%YM&N�A � �&�$	�A+*
'+����%0A�3�- � ��@E�2@ � �.%���á��^�.	G�.��%Y-��.�2�$A��G@0A�3J��%��.N��2AB-/@c�2%0MW%���%�A � %d�.	G�.��%Y�2%0-�NB#���*
; Þ]N��$1�@0#$%�AB�
�.	^	���%0�2@0�.	��xâ5�(Î Ð *

¬õÍÅº�çf°,¹[R^� ¬õÍ
º�çV°,¹[R!¶{¶�²�Ö¸Öµ´"¹Îæ�·¸¬õ±«³µ²�çÁ¯�³ªÚ
! �B��-Ò��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÍ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�ºÍ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Í�	�1�%YM&N�A � �&�$	�A+*
'+����%0A�3�- � ��@E�2@ � �.%���á��^�.	G�.��%Y-��.�2�$A��G@0A�3J��%��.N��2AB-/@c�2%0MW%���%�A � %d�.	G�.��%Y�2%0-�NB#���*
; Þ]N��$1�@0#$%�AB�
�.	^	���%0�2@0�.	��xâ5�(Î Ð *

¬õÍÅº�çf°,¹[Rª¬õÍÅº�çf°,¹[R!¶{¶{²�ç R�·¸¯�¿Å¹Î®[º�¬õÍ
ºvçf°,¹[R�� ²�Æ=°,¹»º�ïX´UÌvæ�3 °�æ�º�³ À<ÄëÚ�¯�¿Å¹Î®[º

! �B��-ÒMWN�A � �.��	�AJbY�$#�#?�2%0�&NB�2A(@c-��.�2�$A��^�&�B@0�6��%���#$@ � %0-/�&�B%d#$	�bY%�-H�º	 �}� N��2��%�A � %Y	�M
%i

Î
i
Í�%��$A��ÏÕ � Õe	��4Õ � Õe	���*$*$*]	��XÕ -�Õ Ð bY�$�&�FýZ*

! �B%.�X��9döZ5µO,ö�ÿ6�a1�@E#�NB%F-H��% � �$ü?%�-d�.��%FIJ��AB��IJNBI�@0IJ	�NBA��U	�MÒ-H��@ � %F�.��@E�Qý��$-"��@03�3B%�3°�.	
*G' ��	�-��$�&�$1�%D10@0#$N�%FbY�$#�#X���2	�3�N � %
���������.Ý�@E#��$�EAB%�3F�.%�OE�&=�bY��%0�2%�@E-/@cA�%���@0�.�$1�%Y1�@0#$N�%cbY�$#�#B���2	�3BN � %"#$%�MW�.Ý�@0#$�$�EAB%�3D�.%�O0��*

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’

ø ��¡ ¨ � ¨6¾�ùQTWM+�	�N�N�-H%P@0�2�6Î Ð �.	 � 	�A�-H�&��N � ���&�2%�@E#d�X-H%�A��.%�A � %�-~#$��K�%P�&�B%G	�A�%P-H��	�bYA���A��.��%G%0O0@0IJ��#�%�-~@EÍ�	�1�%�=6�.��%�A��.���$-~IJ@0
� @0NB-�%c����	�Í�#�%0IJ-Xb"�$�.�J�&��@0A�-H#$@0�.��	�A`Î.bY�B%�A(�	�NJN�-H%Y�&�B%"�.�xÎ Ð MWNBA � �.�$	�A Ð *
T&M
�.��%���%Y��-QA�	

%i
��@E�&�.%��2AB=B@Gb"@E�2AB��AB�PIJ%0-�-H@0��%CÎ.Þ]_D@0��A��$A��6Î Ð�Ð ��-U	�N��.��NB�&�.%�3J@0AB3F�.��%c�.%�O0� ��-Q@0����%�A�3B%�3D@E�
�.��%c%�AB3F	�Mº�.��%

-H�.�2�$A��6* ! �B��-X�$-Ò%����2	��4�2% � 	�1�%���d3B	�A�%"Í�Y�&�B%"M&N�A � �.��	�AJ@EA�3J-H��	�N�#$3JA�	��
	 �}� NB�X��A � 	��2��% � � � 	�3�%B*
)�%�%Y@0#$-�	(> 7 ÍxÑ|% � ��û�û �.�xÎ Ð ¢.' 3B3��$�&�$	�A�@E#�í�N�A � �.��	�AB@0#$���.YbY���.�J>9��£0*

¬õÍÅº�çf°,¹[Rª¬õÍÅº�çf°,¹[R!¶{¶{²�ç R�·�Ìv¿
¹[R�²�Æ=°,¹»º�ïX´UÌvæ_3 °�æ§ºv³IÀ<Ä«Æ=°,¹»º&Ë2²�®"´ÈÀÃÂÅÄõÚ1¯�¿
¹Î®[º

! �B��-Ò��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÍ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�ºÍ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Í�	�1�%YM&N�A � �&�$	�A+*
! �B%#�X��9,ö�5µOQöEÿ6�F1�@0#$N�%P-���% � �$üB%0-~�&�B%^IJ�$A��$IJN�I @0IJ	�NBA��X	�M+-���@ � %P�&�B@0�Òý(�$-~��@E3�3�%03��.	
*Ò' ��	�-��$�.��1�%P1�@E#�NB%PbY�$#�#
���2	�3BN � %^@
���������.Ý�@E#��$�EAB%�3FABN�IJÍ�%��$=�bY��%���%�@0-Ò@cA�%���@0�.��10%"10@0#$N�%cbY��#$#����2	�3�N � %"@Ï#$%�MW�.Ý�@0#$�$�EAB%�3DA�NBIJÍ�%���*
ýÏ��-L%�O0���2%�-H-�%03P�$AJÍ�@0-H%¬70ý�R��H=�bY�B� � �J��- �e� Í�"3B%�MW@EN�#$�6@0AB3DIJN�-H�ºÍ�%"Í�%��&bY%�%0A � @EA�3JÈU�+*

QString str;
str = QString( "Decimal 63 is %1 in hexadecimal" )

.arg( 63, 0, 16 );
// str == "Decimal 63 is 3f in hexadecimal"

¬õÍÅº�çf°,¹[Rª¬õÍÅº�çf°,¹[R!¶{¶{²�ç R�·�é»Ìv¿
¹[R�²�Æ=°,¹»º1ïX´UÌvæ�3 °�æ�º�³ À<Ä«Æ«°,¹»ºµË2²�®"´ÈÀÃÂÅÄZÚ�¯�¿
¹Î®[º

! �B��-Ò��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÍ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�ºÍ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Í�	�1�%YM&N�A � �&�$	�A+*
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ýÏ��-L%�O0���2%�-H-�%03P�$AJÍ�@0-H%¬70ý�R��H=�bY�B� � �J��- �e� Í�"3B%�MW@EN�#$�6@0AB3DIJN�-H�ºÍ�%"Í�%��&bY%�%0A � @EA�3JÈU�+*

¬õÍÅº�çf°,¹[Rª¬õÍÅº�çf°,¹[R!¶{¶{²�ç R�·¸°,¹»º�²�Æ=°,¹»º1ïX´"Ìvæ_3 °�æ�º�³ ÀôÄ=Æ=°,¹»º&Ë2²�®"´ÐÀÃÂÅÄZÚ1¯�¿
¹Î®[º

! �B��-Ò��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÍ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�ºÍ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Í�	�1�%YM&N�A � �&�$	�A+*
ýÏ��-L%�O0���2%�-H-�%03P�$AJÍ�@0-H%¬70ý�R��H=�bY�B� � �J��- �e� Í�"3B%�MW@EN�#$�6@0AB3DIJN�-H�ºÍ�%"Í�%��&bY%�%0A � @EA�3JÈU�+*

¬õÍÅº�çf°,¹[Rª¬õÍÅº�çf°,¹[R!¶{¶{²�ç R�·�éÎ°,¹»º1²�Æ«°,¹»ºëïX´"Ìvæ_3 °�æ�º�³ ÀôÄ=Æ=°,¹»º&Ë2²�®"´ÈÀÉÂ§ÄõÚ�¯�¿
¹Î®[º

! �B��-Ò��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÍ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�ºÍ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Í�	�1�%YM&N�A � �&�$	�A+*
ýÏ��-L%�O0���2%�-H-�%03P�$AJÍ�@0-H%¬70ý�R��H=�bY�B� � �J��- �e� Í�"3B%�MW@EN�#$�6@0AB3DIJN�-H�ºÍ�%"Í�%��&bY%�%0A � @EA�3JÈU�+*

¬õÍÅº�çf°,¹[Rª¬õÍÅº�çf°,¹[R!¶{¶{²�ç R�·¸®[³µ¿
çKº1²uÆ=°,¹»º�ïJ´"Ìvæ_3 °�æ�º�³ ÀôÄ=Æ«°,¹»º&Ë�²u®"´ÐÀÉÂ§ÄõÚ�¯�¿Å¹Î®[º

! �B��-Ò��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÍ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�ºÍ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Í�	�1�%YM&N�A � �&�$	�A+*
ýÏ��-L%�O0���2%�-H-�%03P�$AJÍ�@0-H%¬70ý�R��H=�bY�B� � �J��- �e� Í�"3B%�MW@EN�#$�6@0AB3DIJN�-H�ºÍ�%"Í�%��&bY%�%0A � @EA�3JÈU�+*

¬õÍÅº�çf°,¹[Rª¬õÍÅº�çf°,¹[R!¶{¶{²�ç R�·�éÎ®[³µ¿
çKº1²uÆ=°,¹»º�ïJ´"Ìvæ_3 °�æ�º�³ ÀôÄ=Æ«°,¹»º&Ë�²u®"´ÐÀÉÂ§ÄõÚ�¯�¿Å¹Î®[º

! �B��-Ò��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÍ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�ºÍ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Í�	�1�%YM&N�A � �&�$	�A+*
ýÏ��-L%�O0���2%�-H-�%03P�$AJÍ�@0-H%¬70ý�R��H=�bY�B� � �J��- �e� Í�"3B%�MW@EN�#$�6@0AB3DIJN�-H�ºÍ�%"Í�%��&bY%�%0A � @EA�3JÈU�+*

¬õÍÅº�çf°,¹[Rª¬õÍÅº�çf°,¹[R!¶{¶{²�ç R�·¸¯�³µ²�çì²�Æ=°,¹»º�ïX´UÌvæ_3 °�æ§ºv³IÀ<ÄZÚ1¯�¿Å¹Î®[º

! �B��-Ò��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÍ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�ºÍ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Í�	�1�%YM&N�A � �&�$	�A+*
ýÏ��-L@0-H-�NBIJ%�3J�.	^Í�%"��AF�&�B% 8 @0�.��A � � �B@0�2@ � �.%��4-�%0�Æ*

¬õÍÅº�çf°,¹[Rª¬õÍÅº�çf°,¹[R!¶{¶{²�ç R�·¸¬õ±«³µ²�çì²uÆ=°,¹»º�ïJ´"Ìvæ_3 °�æ�º�³ ÀôÄõÚ�¯�¿
¹Î®[º

! �B��-Ò��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÍ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�ºÍ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Í�	�1�%YM&N�A � �&�$	�A+*

¬õÍÅº�çf°,¹[Rª¬õÍÅº�çf°,¹[R!¶{¶{²�ç R�·¸æ¸¿
é»Ë«Ìv´Û²�Æ=°,¹»º1ïX´"Ìvæ_3 °�æ�º�³ À<Ä«Æ«¯�³µ²�çìñ{¼ÛºìÀ`��R���Æ=°,¹»ºµÖ¸çf´§¯ À`�[Â�Ú�¯�¿Å¹Î®[º
! �B��-Ò��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÍ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�ºÍ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Í�	�1�%YM&N�A � �&�$	�A+*
'+�2��N�IJ%0A��?ý~��- MW	��2IJ@E�&�.%�3Y@ �k� 	���3��$A��9�.	d�.��%�þ�Ü^ÿ�MW	��2IJ@E��-���% � �$üB%03�=0bY�B� � �c��-

g
Í�Q3B%�MW@EN�#$��@0AB3 � @EAÏÍ�%L@EA�~	�M��.��%QMW	�#$#�	�bY�$A��6û

ß e
Ý6MW	���IJ@0�6@E-J¢.ÝS£�- * -�%�¢�â´D.Ý$£�-U-U-

ß E
Ý6MW	���IJ@0�6@E-J¢.ÝS£�- * - ; ¢�â¡D|ÝS£�-U-U-

ß f
Ý6MW	���IJ@0�6@E-J¢.ÝS£�- * -

ß g
Ý6N�-H%

e
	��

f
MW	���IJ@0�.=�bY��� � ��%01�%��4��-L�&�B%dIJ	�-H� � 	�A � �$-H%

ß G
Ý6N�-H%

E
	��

f
MW	���IJ@0�.=�bY��� � ��%01�%��4��-L�&�B%dIJ	�-H� � 	�A � �$-H%

T&AD@0#$# � @0-H%�-/�.��%"A�NBIJÍ�%��X	�M63��$�E�$�.-/@0M&�&%��4�.��%Y3�% � �$IJ@0#���	��$A��
��-L%�Þ]N�@0#��&	P�&�B%d���2% � ��-H��	�AJ-H��% � ��ü?%�3(�$AµMV����áx*
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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"

¯�¿
¹Î®[º�¯�³µ²�çDíD¬õÍ
º�çV°,¹[R!¶�¶{²�®"¯�°�°�·KÚ1¯�¿
¹Î®[º
�6¬6�p©G®&É ¨ §e��� ¦?¨ �p© ¦  ?© ¦ �p�����8¶ TW�4�$-9���2	�10��3B%�3F�.	FK�%�%��C	�#�3�-H	�N�� � %GbY	��2K��$A��6*/_J%P-��.�2	�AB�E#$P@03�10��-H%^@E�E@E��AB-��ÒN�-H��AB�D���X�$A�A�%�b
� 	�3�%B*
! �B��-ÒMWN�A � �.��	�AJ-H�$IJ��#� � @0#$#�-L#�@E�&�$A � Î Ð @EA�3J��%��&NB�2AB-X�&�B%"��%�-HN�#$�Æ*
; O0@EIJ��#$%Bû?A�%��.bY	��2K}[�A�%��.bY	��2K����2	��.	 � 	�# [�A�AB�&�+* � ��� *

¬õ±«³µ²�çì¬õÍÅº�çf°,¹[R!¶{¶{²�º«·uéÎ°,¹»º1°�Ú�¯�¿
¹Î®[º
5 %��&NB�2AB-/�&�B% � ��@E�2@ � �&%0�+@E�º�$A�3�%0OÎO�=�	�� � �$M§O��$-/Í�%�0	�A�3J�.��%"#�%�AB�E�.�D	�MZ�.��%"-��.�2�$A��6*

const QString string( "abcdefgh" );
QChar ch = string.at( 4 );
// ch == ’e’

T&MZ�&�B%d>9)��&����AB�c��-XAB	�� � 	�A�-H�ÒÎ.��* %B* � 	�A�-H�6>9)��.�2�$A�� Ð 	�� � 	�A�-H��û Î.��* %?* � 	�AB-��6>9)��&����AB�&û Ð =��.��%0A^�.��%"A�	�ABÝ � 	�AB-��6	�1�%0�2#$	�@03(	�MB@E�ÆÎ Ð
bY�$#�#?Í�%"N�-H%�3J��AB-��.%�@E3+*

¬õ±«³µ²�çfÓ2´§ñ�¬õÍ
ºvçf°,¹[R!¶{¶{²�º¸·�éÎ°,¹»º1°�Ú
! �B��-Ò��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÍ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�ºÍ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Í�	�1�%YM&N�A � �&�$	�A+*
! �B%(MWN�A � �.��	�A°�2%��.N���A�-�@F�2%�M&%��2%�A � %P�&	��.��% � �B@0�2@ � �.%��~@0�L��AB3�%�OëO.* ! ��%(��%�-�NB#��.�$A����2%�M&%��2%�A � % � @EAÙ�&�B%�AÙÍ�%(@0-H-H����A�%�3`�&	�=+	��
NB-�%03D��IJIJ%03��$@0�.%�#��=�Í�N��º�$�ºbY��#$#�Í�% � 	�IJ%"��AB1�@0#$��3F	�A � %YM&N��2�.��%0�+IJ	�3B��ü � @E�&�$	�A�-X@E�2%YIJ@03B%Y�&	P�&�B%d	��������$A�@0#B-��.�2�$A��6*
T&M§O��$-ÒÍ�%�0	�A�3(�&�B%d#$%�AB�E�.�D	�MZ�&�B%Y-��.�2�$A��Ï�.��%0AJ�&�B%d-H�&����AB�G�$-/%�OE��@0AB3�%�3(bY���.�J>9� ��@0�,û�û ABN�#$#|*
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¹Î®[º1¬õÍÅº�çf°,¹[R^� ®JTZÚìè�®[ºK²�ºK°�¯�ê
8 %�OE� � @0#$#� � 	�IJ��@E�2%�-fRXVYbY�$�&�2R�WD@EA�3P�2%��.N���A�-+@0AP��AB�&%0�E%�� #�%0-�-4�.��@0AB=]%�Þ]N�@0#]�.	�=]	��
���2%�@E�&%�� �&�B@0A^Öx%0�2	c�$M�RXVÏ��-4#$%�-�-4�.��@EA�=]%�Þ]N�@E#
�.	�=�	��X���2%�@E�&%0�+�.��@EA&R�WL*
! �B% � 	�IJ��@E�2�$-�	�Aa�$-9Í�@0-H%�3a%�O � #$N�-H��10%�#�F	�Aa�&�B%^ABN�IJ%���� � RQA�� � 	�3B%^10@0#$N�%�-d	�MX�&�B% � ��@0��@ � �&%���-9@0AB3a��-d1�%���PM&@0-H�&= Í�N��/�$-�AB	��
bY�B@0�º@c�BN�IJ@0AFb"	�NB#�3J%0O0��% � �Æ*��
	�A�-H�$3�%��X-H	��2�.��AB�ÏN�-H%���Ý���AB�&%0�2MW@ � %Y-H�&����AB�E-Lb"�$�.�P>�)��&����AB�ZûWû #�	 � @0#$%�'ZbY@0�2%0�
	�IJ��@E�2%BÎ Ð *

int a = QString::compare( "def", "abc" ); // a > 0
int b = QString::compare( "abc", "def" ); // b < 0
int c = QString::compare(" abc", "abc" ); // c == 0

°,¹»ºë¬õÍ
º�çV°,¹[R!¶�¶{¯�¿0¼ÛÖµ²�çV´5·=¯�¿
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¹Î®[º

! �B��-Ò��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÍ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�ºÍ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Í�	�1�%YM&N�A � �&�$	�A+*
8 %�OE� � @0#$#� � 	�IJ��@E�2%�-4�.���$-4-��.�2�$A��YbY���.�2RÒ@0AB3^��%��.N��2AB- @EA(��AB�&%���%�� #�%�-H-X�.��@0AB=]%�Þ]N�@0#��.	�=]	��
���2%�@E�&%0� �.��@EAGÖ,%��2	c�$M?���Z�$-X#�%�-H-4�&�B@0AB=
%0Þ�NB@0#B�&	�=�	��4���2%�@E�&%0�X�&�B@0A�RE*
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Ï=¿0°�æA¬õÍ
ºvçf°,¹[R!¶{¶{¯�¿0¼ÛÖµ¿0®"´5·�Ú
SU	��.%J�&�B@0�L�&�B��-dMWN�A � �.��	�A°��-"A�	��L-�NB����	��2�.%�3a�$A°>9�LÈ * � @0A�3`��-"IJ%���%�#�JM&	��~%�O0��%��2�$IJ%�A��.@0# @0AB3Ù��#$#$N�-H�&��@0�.��1�%F��N�����	�-�%0-,*"T&�Ò�$-
IJ@E��AB#�G	�M?�$A��.%���%�-��6�.	P�&�B	�-�%"%�O0��%��2�$IJ%�A��.�$A��ÏbY�$�&�J'+�2@EÍ�� � @EA�3J	��.��%�� � 	�IJ��	�-��$�&�$	�A�ÝW�2� � �J�.%�O0�.-,*
'+����#$�$%�-
��	�-H-H��Í�#$%~#��$��@0�.N��2%0- �.	Y@~>9)��.�2�$A��6*]RL-H%�M&N�#0bY�B%�A � 	�IJ��	�-H�$�&�$	�A�Ý���� � �Ï�.%�O0����%�Þ]N��$�2%�-
�2%�AB3�%�����AB��bY���.�Ï��#�0����Ý���	�	��ºMW	�AB�&-H=
Í�NB�º�$�
@0#$-H	PIJ@EKE%0- � 	�IJ��	�-H�$�&�$	�A�-/-HN � �D@0-Ò>9�
�B@0�xÎ � O ��� î �,Ð Î.Õ '0Õ Ð @0AB3D>9� ��@0�,Î � O � È � � Ð Î.RLAB� � 	�3�%"@ �k� %�AB�º3��$@0��%�-��$- Ð =�����1��$A��
>��
��@E�xÎ � O ��� � î Ð Î.áQ%���IJ@0A('ÙRQIJ#�@EN�� Ð *

¬õ±«³µ²�çì¬õÍÅº�çf°,¹[R!¶{¶{¯�¿Å¹Î®[º�çf´�ñ
·§éÎ°,¹»º1°�Ú1¯�¿
¹Î®[º
5 %��&NB�2AB-/�&�B%d>��
��@E�X@0�º�$A�3B%�OÎO�Í�Y1�@E#�NB%B*
; Þ]N��$1�@0#$%�AB�
�.	^@E�ÆÎ�O Ð *
)�%�%Y@0#$-�	(�2%0MHÎ Ð ¢.� * � -�úU£0*
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¹»ºK²�°,¹Î®X·¸¬õ±«³µ²�çÁ¯�Æ�Ë2¿«¿
ÌÎ¯�®óÀ ÑÎÓ»Ô ÕÛÚ�¯�¿Å¹Î®[º
5 %��&NB�2AB-/�&�B%dABN�IJÍ�%��X	�MZ�.��IJ%0-/�&�B% � ��@E�2@ � �.%���á4	 �}� N��2-Ò��AJ�.��%Y-H�&����AB�Z*
T&M§áSRU�$- !65 R ; �.��%0AP�.��%YIJ@E� � �J��- � @0-H%Y-�%�AB-��$�.��1�%?*�TWM§á$RQ��-Lí}' 8 ) ; =��.��%�A(�.��%YIJ@0� � �(�$- � @0-H%"�$A�-H%�AB-��$�&�$1�%B*

QString string( "Trolltech and Qt" );
int i = string.contains( ’t’, FALSE ); // i == 3

; O0@EIJ��#$%�-,û?ü?#$%�� � 	�A�1��$%�bL[�Þ]üB#$%�� � 	�AB1���%0b~* � ���P@EA�3JIJ3B� [�@E����#$� � @0�.��	�A4* � ��� *
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! �B��-Ò��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÍ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�ºÍ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Í�	�1�%YM&N�A � �&�$	�A+*
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Ë2¿«¿
Ì�¯�®îÀÒÑÎÓ»Ô Õ Ú1¯�¿Å¹Î®[º
! �B��-Ò��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÍ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�ºÍ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Í�	�1�%YM&N�A � �&�$	�A+*
5 %��&NB�2AB-/�&�B%dABN�IJÍ�%��X	�MZ�.��IJ%0-/�&�B%Y-��.�2�$A���Rxÿ��4	 �k� NB�2-/�$AJ�&�B%Y-��.�2�$A��6*
T&M§áSRU�$- !65 R ; �.��%0AP�.��%YIJ@E� � �J��- � @0-H%Y-�%�AB-��$�.��1�%?*�TWM§á$RQ��-Lí}' 8 ) ; =��.��%�A(�.��%YIJ@0� � �(�$- � @0-H%"�$A�-H%�AB-��$�&�$1�%B*
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! �B��-Ò��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÍ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�ºÍ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Í�	�1�%YM&N�A � �&�$	�A+*
5 %��&NB�2AB-/�&�B%dABN�IJÍ�%��X	�MZ�.��IJ%0-ÅRkÿ��4	 �}� N��2-Ò��AJ�.��%Y-H�&����AB�Z*
! �B%YIJ@0� � �(��- � @E-�%Y-H%�A�-H���.�$1�%c��MÅá$RU��- !65 R ; 	�� � @E-�%Y�$A�-H%�A�-H���.�$1�%c��M§á$RQ��M6ík' 8 ) ; *
! �B��-ÒMWN�A � �.��	�A � 	�N�AB�&-L	�1�%��2#$@0������AB�Ï-H�&����AB�E-H=�-H	^�$AJ�.��%"%�O0@EIJ��#�%YÍ�%�#$	�b4=��.��%���%d@E�2%"�&bY	P��AB-��.@0A � %�-L	�Mf�&@0AB@��
�$A �WÍ�@EA�@EA�@0-��H*

QString str( "bananas" );
int i = str.contains( "ana" ); // i == 2

)�%�%Y@0#$-�	(ü?A�3 5 %�1BÎ Ð ¢.� * � �U�U£0*
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¹Î®[º
! �B��-Ò��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÍ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�ºÍ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Í�	�1�%YM&N�A � �&�$	�A+*
5 %��&NB�2AB-/�&�B%dABN�IJÍ�%��X	�MZ�.��IJ%0-/�&�B%Y�2%���%�O0��=��SÝ�=�	 �k� NB�2-/�$AD�.��%"-��.�2�$A��6*
! �B��-ÒMWN�A � �.��	�A � 	�N�AB�&-L	�1�%��2#$@0������AB�Ï	 �}� N����2%�A � %�-H=�-�	P�$AD�&�B%d%0O0@0IJ��#�%YÍ�%�#$	�b4=��&�B%��2%"@0��%dM&	�N��X�$A�-H�&@EA � %�-/	�M
�W@EA�@K�º	��!�W@EIJ@��H*

QString str = "banana and panama";
QRegExp rxp = QRegExp( "a[nm]a", TRUE, FALSE );
int i = str.contains( rxp ); // i == 4

)�%�%Y@0#$-�	(ü?A�3+Î Ð ¢.� * � ��úU£L@EA�3Jü?A�3 5 %�1BÎ Ð ¢.� * � �U��£0*

¬õÍÅº�çf°,¹[Rª¬õÍÅº�çf°,¹[R!¶{¶{¯�¿ÅÖ=×õ·�Ú�¯�¿Å¹Î®[º
�6¬6�p©G®&É ¨ §e��� ¦?¨ �p© ¦  ?© ¦ �p�����8¶ TW�4�$-9���2	�10��3B%�3F�.	FK�%�%��C	�#�3�-H	�N�� � %GbY	��2K��$A��6*/_J%P-��.�2	�AB�E#$P@03�10��-H%^@E�E@E��AB-��ÒN�-H��AB�D���X�$A�A�%�b
� 	�3�%B*
T&AD>9� � * � @0AB3J#�@E�&%0��=�@E#�# � @0#$#$-L�.	G�.���$-/MWNBA � �&�$	�AJ@0��%"AB%�%�3B#�%�-H-e*"�}NB-��
�2%�IJ	�1�%"�.��%�I°*
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�6¬6�p©G®&É ¨ §e��� ¦?¨ �p© ¦  ?© ¦ �p�����8¶ TW�4�$-9���2	�10��3B%�3F�.	FK�%�%��C	�#�3�-H	�N�� � %GbY	��2K��$A��6*/_J%P-��.�2	�AB�E#$P@03�10��-H%^@E�E@E��AB-��ÒN�-H��AB�D���X�$A�A�%�b
� 	�3�%B*
5 %��&NB�2AB-/@c��	��$A��.%��4�&	P@ � Ý��.%��2IJ�$A�@E�&%03 � #$@0-H-�� � �Ù-H�&����AB�Z*
T&AF>9� � * O0=?�&�B��-Q�2%��.N���A�%�3F@ � �B@0�*Wc@0#$#�	�bY�$A��J3��$�2% � �
IJ@EA��$��N�#$@0�.�$	�AF	�Mº�.��%c-H�&����AB�^@E-L@^-�%0Þ�NB%�A � %Ï	�MºÍ���.%�-e*ZTWAF>9� � * OÏbY�B%��2%
>�)��&����AB�G�$-Ò@cRQA�� � 	�3B%"-H�.�2�$A���= � �B@0�*W � 	�A�1�%0�2-H��	�A � 	�A�-H�&��N � �.-Ò@c�.%�IJ��	���@0��d-H�&����AB�E=B@0AB3J��%�A � %Y3��$�2% � � � �B@0��@ � �.%��4	���%���@0�.��	�AB-
@E�2%YIJ%�@EA��$A���#�%�-H-e*
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¹Î®[º

5 %��&NB�2AB- !65 R ; �$M6�&�B%d-H�.�2�$A��G%0A�3�-Òb"�$�.�&R�)Z	��&�B%��2bY�$-�%"���
�2%��.N���A�-/ík' 8 ) ; *
)�%�%Y@0#$-�	(-H�&@E�2�.-�_a�$�&�4Î Ð ¢.� * ��� � £0*

¬õÍÅº�çf°,¹[R^� ¬õÍ
º�çV°,¹[R!¶{¶�ï�Ì�Ì�·»¬õ±«³µ²�çì¯�Æ=°,¹»º&Ìv´"¹ À`�:Â�Ú
í��$#$#�-L�&�B%"-H�.�2�$A��ÏbY�$�&�z9,��P � ��@E�2@ � �.%��2-/	�MZ1�@E#�NB%Îá�=�@0A�3J��%��.N��2AB-/@c�2%0MW%���%�A � %��.	^�.��%"-��.�2�$A��6*
T&M�9d��P^�$-ÒAB%��E@E�&�$1�%DÎ.�.��%"3�%�M&@0N�#$� Ð =��&�B% � N����2%�AB�º-��.�2�$A��G#�%�AB�E�.�J�$-ÒN�-H%�34*

QString str;
str.fill( ’g’, 5 ); // string == "gggggg"
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í��$A�3B-L�.��%Yü?�2-H�
	 �k� N����2%�A � %Y	�Mº�.��% � 	�AB-��.@0AB�
��%��ENB#�@E�Ò%�OE���2%0-�-H��	�A1�$Ý�=�-H�.@0�2�.�$A��P@0�
��	�-��$�&�$	�A�OQPUö���Ý
*?TWM�OQPUö���Ý(��-QÝ � =?�.��%c-H%�@0� � �
-H�.@0�2�.-/@E�º�&�B%d#$@0-H� � ��@E�2@ � �&%0�+)Z��M6Ý � =�@0�
�&�B%"AB%�O0�6�.	P#�@E-�� � ��@E�2@ � �&%0�+@EA�3J-H	(	�A+*ºÎ.)�%0%dü?A�3 5 %�1BÎ Ð MW	��4-�%0@0� � ���$A��^Í�@ � K�bY@0��3�-e* Ð
5 %��&NB�2AB-/�&�B%d��	�-��$�&�$	�AJ	�M6�.��%"üB��-��6	 �k� N����2%�A � %Y	�MÅ�SÝP	��4Ý � �$M§�SÝPbY@0-/AB	��ºMW	�NBA�3+*
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QString string( "bananas" );
int i = string.find( QRegExp("an"), 0 ); // i == 1

)�%�%Y@0#$-�	(ü?A�3 5 %�1BÎ Ð ¢.� * � �U�U£�=B�2%���#$@ � %BÎ Ð ¢.� * � -�úU£U@0AB3 � 	�AB�&@E��AB-,Î Ð ¢.� * � ��îU£0*
; O0@EIJ��#$%Bû?A�%��.bY	��2K}[�IJ@0�$# [�-HIJ�.� * � ��� *
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� ��@E�2@ � �&%0�+)Z��M6Ý � =�@E�º�&�B%dAB%�O0�
�&	^#�@E-�� � ��@E�2@ � �.%��4@0A�3J-H	P	�A+*ºÎ.)�%0%"ü?A�3 5 %�1BÎ Ð MW	��4-�%0@0� � ���$A��^Í�@ � K�bY@0��3�-e* Ð
T&M§áSRU�$- !65 R ; =��.��%�A(�.��%Y-�%0@0� � �J��- � @0-H%Y-�%0A�-H���.��10%B*�T&M§áSRQ��-Lí}' 8 ) ; =��.��%0AP�.��%Y-H%�@0� � �(�$- � @E-�%Y�$A�-H%�A�-H�$�&�$1�%B*
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°,¹»ºë¬õÍ
º�çV°,¹[R!¶�¶{ï�¹Îæõ·»¯�³µ²�çì¯�Æ=°,¹»º1°,¹Îæ¸´"¾7ÀôÄ=ÆÅË�¿0¿ÅÌ�¯�®îÀÒÑÎÓ�Ô ÕÛÚ�¯�¿
¹Î®[º

! �B��-Ò��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÍ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�ºÍ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Í�	�1�%YM&N�A � �&�$	�A+*
í��$A�3 � ��@E�2@ � �.%���á4-��.@0���&�$A��GMW�2	�IÓ��	�-H���.�$	�A1O,P�öK��Ý
*�TWM§á$RQ�$- !65 R ; �&�B%�A(�&�B%YIJ@0� � �J�$- � @E-�%Y-H%�A�-H�$�&�$1�%B*�TWM§á$RL�$-Òík' 8 ) ; =��.��%�AJ�.��%
IJ@E� � �J��- � @E-�%Y�$A�-H%�A�-H���.�$1�%B*

°,¹»ºë¬õÍ
º�çV°,¹[R!¶�¶{ï�¹Îæõ·»¯�¿
¹Î®[º1¬õÍÅº�çf°,¹[R^� ®[º�ç�Æ0°,¹»ºë°,¹Îæ=´U¾ À<Ä«ÆÅË2¿«¿
Ì�¯�®óÀ ÑÎÓ»Ô ÕÛÚ�¯�¿Å¹Î®[º

! �B��-Ò��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÍ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�ºÍ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Í�	�1�%YM&N�A � �&�$	�A+*
í��$A�3B-c�&�B%Fü?�2-H�L	 �k� NB�2�2%0A � %C	�ML�.��%F-��.�2�$A�� Rkÿ��2=/-��.@0���&�$A��a@E�U��	�-��$�.��	�AóOQPUöK��Ý
*DTWM»OQPUöK��Ý°��-cÝ � =Ò�.��%F-H%�@E� � �ì-H�&@E�2�.-"@E�U�&�B%F#$@0-H�
� ��@E�2@ � �&%0��=��$M6���
��-LÝ � =�@E�º�.��%"A�%�OE�º�&	^#�@E-�� � �B@0�2@ � �.%��4@0AB3J-�	P	�A+*ºÎ.)�%�%YüBAB3 5 %�1?Î Ð MW	��4-H%�@0� � ���$A��^Í�@ � KEbY@0��3�-e* Ð
! �B%Y-�%�@E� � �P�$- � @0-H%Y-�%�AB-��$�.��1�%Y�$M§áSRU�$- !65 R ; 	�� � @0-H%Y��AB-�%�AB-��$�.��1�%c�$M§á$RL�$-Òík' 8 ) ; *
5 %��&NB�2AB-/�&�B%d��	�-��$�&�$	�AJ	�M"Rkÿ��+	��XÝ � ��M"Rxÿ�� � 	�N�#$3JA�	��ºÍ�%YM&	�N�A�34*

°,¹»ºë¬õÍ
º�çV°,¹[R!¶�¶{ï�¹Îæõ·»¯�¿
¹Î®[º1¯�³µ²�çDíD®[º�ç�Æ0°,¹»º1°,¹Îæ¸´U¾ À<ÄõÚ�¯�¿Å¹Î®[º

! �B��-Ò��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÍ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�ºÍ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Í�	�1�%YM&N�A � �&�$	�A+*
; Þ]N��$1�@0#$%�AB�
�.	^ü?A�34Î.>9)��.�2�$A��6Î,Rkÿ�� Ð =UOQPUöK��Ý Ð *

°,¹»ºë¬õÍ
º�çV°,¹[R!¶�¶{ï�¹Îæ=Ó2´"Ïõ·¸¯�¿Å¹Î®[º1¯�³µ²�çìíD®[º�ç�Æ«°,¹»º1°,¹Îæ=´U¾ À`�[Â�Ú1¯�¿
¹Î®[º
; Þ]N��$1�@0#$%�AB�
�.	^ü?A�3 5 %�1BÎ.>9)��&����AB�ZÎ,Rkÿ�� Ð =�OQPUö���Ý Ð *

°,¹»ºë¬õÍ
º�çV°,¹[R!¶�¶{ï�¹Îæ=Ó2´"Ïõ·¸¬õ±«³&²�çÁ¯�Æ«°,¹»ºë°,¹Îæ=´U¾ À/�[Â§ÆÅË�¿0¿ÅÌ�¯�®îÀÒÑÎÓ�Ô ÕÛÚ�¯�¿
¹Î®[º
! �B��-Ò��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÍ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�ºÍ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Í�	�1�%YM&N�A � �&�$	�A+*
í��$A�3B-L�.��%cü?�2-H�
	 �k� NB�2�2%0A � %Y	�Mº�.��% � ��@E�2@ � �&%0�0á�=?-��.@0���&�$A��P@0� ��	�-H���.��	�AZOQPUöK��Ý(@EA�3F-H%�@E� � �B��AB�^Í�@ � K�bY@0�23B-,*?T&Mº�.��%c�$A�3�%0OG�$-LÝ � =
�.��%Y-H%�@0� � �J-H�&@E�2�.-X@0�º�.��%Y#$@0-H� � �B@0��@ � �.%��$=���M6�$�º�$-ÒÝ � =�@0�º�.��%YAB%�O0�6�.	^#$@0-H� � ��@0��@ � �&%��4@EA�3D-H	^	�A4*
5 %��&NB�2AB-/�&�B%d��	�-��$�&�$	�AJ	�M§á+	��XÝ � �$M§á � 	�NB#�3DAB	��ºÍ�%"MW	�N�AB3+*
T&M§áSRU�$- !65 R ; �.��%0AP�.��%Y-H%�@0� � �(�$- � @E-�%Y-H%�A�-H�$�&�$1�%B*�TWM§á$RL�$-Òík' 8 ) ; �.��%�A(�.��%Y-H%�@0� � �(��- � @E-�%Y�$A�-H%�A�-H���.�$1�%B*
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QString string( "bananas" );
int i = string.findRev( ’a’ ); // i == 5

°,¹»ºë¬õÍ
º�çV°,¹[R!¶�¶{ï�¹Îæ=Ó2´"Ïõ·¸¯�³µ²�çì¯�Æ«°,¹»º�°,¹Îæ¸´U¾ À/�[Â§ÆÅË�¿0¿
Ì�¯�®îÀÒÑÎÓ�Ô ÕÛÚ�¯�¿Å¹Î®[º
! �B��-Ò��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÍ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�ºÍ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Í�	�1�%YM&N�A � �&�$	�A+*
í��$A�3 � �B@0��@ � �.%���á
-H�.@0�2�.�$A��cMW��	�I ��	�-H���.��	�A OQPUö���ÝÏ@0AB3^bY	��2K��$A��YÍ�@ � KEbY@0��3�-e*]TWM
á$R/��- !65 R ; �.��%0AG�.��%9IJ@E� � �^�$- � @E-�%d-�%�AB-��$�.��1�%?*
T&M§áSRU�$-/í}' 8 ) ; =��&�B%�AJ�&�B%dIJ@E� � �J��- � @0-H%Y��AB-�%0A�-H���.��10%B*

°,¹»ºë¬õÍ
º�çV°,¹[R!¶�¶{ï�¹Îæ=Ó2´"Ïõ·¸¯�¿Å¹Î®[º1¬õÍ
º�çV°,¹[R�� ®[º�ç�Æ«°,¹»º1°,¹Îæ¸´"¾7À`�[Â§Æ§Ë2¿0¿ÅÌ�¯�®îÀ ÑÎÓ»Ô ÕÛÚ�¯�¿
¹Î®[º
! �B��-Ò��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÍ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�ºÍ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Í�	�1�%YM&N�A � �&�$	�A+*
í��$A�3B-X�&�B%9ü?�2-H�?	 �k� NB�2�2%0A � %�	�M��.��%�-H�.�2�$A��»Rkÿ���=]-H�&@E�2�.��AB�Y@0�Z��	�-H���.��	�A OQPUö���ÝÏ@0AB3P-H%�@E� � �B��AB�YÍ�@ � K�bY@0��3�-e*]TWM?�&�B%9�$A�3�%0Od�$-XÝ � =��.��%
-H%�@E� � �J-H�.@0�2�.-/@E�º�&�B%d#$@0-H� � ��@E�2@ � �&%0��=��$M6���
��-/Ý � =�@E�º�&�B%dAB%�O0�
�&	^#�@E-�� � ��@E�2@ � �.%��4@0A�3J-H	P	�A+*
5 %��&NB�2AB-/�&�B%d��	�-��$�&�$	�AJ	�M"Rkÿ��+	��XÝ � ��M"Rxÿ�� � 	�N�#$3JA�	��ºÍ�%YM&	�N�A�34*
T&M§áSRU�$- !65 R ; �.��%0AP�.��%Y-H%�@0� � �(�$- � @E-�%Y-H%�A�-H�$�&�$1�%B*�TWM§á$RL�$-Òík' 8 ) ; �.��%�A(�.��%Y-H%�@0� � �(��- � @E-�%Y�$A�-H%�A�-H���.�$1�%B*

QString string("bananas");
int i = string.findRev( "ana" ); // i == 3

°,¹»ºë¬õÍ
º�çV°,¹[R!¶�¶{ï�¹Îæ=Ó2´"Ïõ·¸¯�¿Å¹Î®[º1¬õÓJ´_RfÕ=¾uÖ�� çK¾¸Æ«°,¹»º�°,¹Îæ¸´"¾7À`�:Â�Ú�¯�¿Å¹Î®[º
! �B��-Ò��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÍ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�ºÍ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Í�	�1�%YM&N�A � �&�$	�A+*
í��$A�3B-9�.��%Gü?�2-H�4	 �}� N��2��%�A � %G	�M4�.��%G��%���%�O0�Z�SÝ�=º-H�.@0�2�.�$A��J@0�X��	�-��$�&�$	�A�OQPUöK��ÝC@0AB3�-H%�@E� � �B��AB�JÍ�@ � KEbY@0��3�-e*/T&M4�&�B%G�$A�3�%0OP�$-9Ý � =
�.��%"-H%�@0� � �(-��.@0���&-4@E�6�&�B%d#$@0-H� � �B@0�2@ � �.%��$=��$MZ���6�$-/Ý � =�@0�6�.��%dA�%�OE�?�.	G#$@0-H� � �B@0��@ � �.%��4@0AB3(-�	^	�A+*ºÎ.)�%0%�ü?A�3 5 %�1BÎ Ð M&	�� -H%�@0� � �B��AB�
Í�@ � K�bY@0�23B-,* Ð
5 %��&NB�2AB-/�&�B%d��	�-��$�&�$	�AJ	�M§�$ÝG	��XÝ � �$M§�SÝ � 	�NB#�3DAB	��6Í�%YMW	�N�AB3+*

QString string( "bananas" );
int i = string.findRev( QRegExp("an") ); // i == 3

)�%�%Y@0#$-�	(ü?A�3+Î Ð ¢.� * � ��úU£0*

¬õÍÅº�çf°,¹[Rª¬õÍÅº�çf°,¹[R!¶{¶{ñ�çf¿0¼&�J²�ºK°,¹ëÂ�·¸¯�¿
¹Î®[º1¯�³µ²�çìíD¯�³&²�çV®"Æ=°,¹»º&Ìv´U¹ À`�:Â�ÚÁè�®[ºK²�ºK°�¯�ê
5 %��&NB�2AB-X�&�B%dNBA�� � 	�3�%"-H�&����AB�Ï3�% � 	�3�%�3(M&�2	�IÔ�.��%"üB��-���9,��P � ��@E�2@ � �.%��2-X	�MÅá���ý��SR:=]�$�EAB	��2�$A��^�&�B%��2%0-��6	�MÅá���ý��SRE*�T&M-9d��P^�$-/Ý � �&�B%�A
�.��%Y#$%�A����.�J	�M§á���ý��$RL�$-/NB-�%�34*�T&M$9,��PP�$-/Í�������%��/�.��@0AJ�.��%"#$%�A����&�J	�M§á���ý��$RL�.��%�A(�$�ºbY��#$#�NB-�%c�.��%"#$%�A����&�F	�M
á���ý��$RE*
! �B��-4�$-4�&�B%9-�@EIJ%�@E-+�.��%�>9)��.�2�$A��6Î � 	�A�-H� � ��@E�+W Ð � 	�A�-H�.�2N � �&	��$=�Í�N��?�	�N � @0APIJ@0K�%9�.��@0� � 	�A�-H�&��N � �.	��º�$A�1��$-H��Í�#$%d�$M?�	�N � 	�IJ����#$%
bY�$�&�J�.��%"3�%0üBAB%d> ! cES 7 c0�6'+) ! c0'+)�� TWTW=��$AJbY��� � � � @0-H%"0	�N � @0AJ%0O0��#$� � ���.#$ � �2%�@E�&%"@c>9)��.�2�$A��GMW�2	�I 8 @E�&�$A�Ý � �.%�OE�6N�-H��AB�G�.���$-
M&N�A � �.��	�A4*

QString str = QString::fromLatin1( "123456789", 5 );
// str == "12345"

; O0@EIJ��#$%�-,û?#$�$-��.Í�	�O�[�#$��-H�.Í�	�O?* � ���(@0AB3JA�%��.bY	��2K}[�IJ@0�$# [�-HIJ�.� * � ��� *
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¬õÍÅº�çf°,¹[Rª¬õÍÅº�çf°,¹[R!¶{¶{ñ�çf¿0¼&�J¿«¯�²�ÌZ·�H5°,º»·¸¯�¿
¹Î®[ºë¯�³µ²�çìí�Ìv¿0¯�²�ÌZ·�H °,ºKÆ¸°,¹»º&Ìv´"¹ À`�:Â�ÚÁè�®[ºK²�ºK°�¯�ê
5 %��&NB�2AB-9�&�B%^NBA�� � 	�3B%P-H�.�2�$A��F3B% � 	�3B%�3�MW��	�I �.��%PüB��-���9,��P � ��@E�2@ � �.%��2-~	�M�9,N�áHý89f¸P¹�O�ÿW=6����A�	�����AB�F�.��%P�2%�-H�/	�M#9dNKá�ý89)¸P¹�O�ÿ�*QT&M�9,��P
�$-9Ý � �.��%�A��&�B%G#$%�A����.��	�M�9,N�áHý;9)¸P¹�O�ÿº�$-~N�-H%�34*XTWM#9,��PJ�$-~Í�������%��U�&�B@0A��&�B%G#$%�A����.��	�M�9,N�áHý;9)¸P¹�O�ÿº�.��%0AC�$�4b"�$#$#ºN�-H%^�.��%^#�%0A����&��	�M
9,N�áHý89f¸º¹!O�ÿH*

QString str = QString::fromLocal8Bit( "123456789", 5 );
// str == "12345"

9,N�áHý89f¸º¹!O�ÿ?�$-/@0-H-HN�IJ%�3D�.	GÍ�%Y%�A � 	�3B%�3(��AD@c#$	 � @E#�%0Ý�-���% � �$ü � M&	��2IJ@E�Æ*
)�%�%Y> ! %�OE�&� 	�3�% � M&	��+IJ	���%d3B��10%��2-H% � 	�3��$A��}[�3�% � 	�3��$A��^	�MZRLAB� � 	�3�%Y-��.�2�$A���-e*

¬õÍÅº�çf°,¹[Rª¬õÍÅº�çf°,¹[R!¶{¶{ñ�çf¿0¼ÛÔ ºKñ:·Z·¸¯�¿Å¹Î®[º�¯�³µ²�çìí�é»ºKñ:·=Æ0°,¹»º&Ìv´"¹ À/�[Â�ÚÁè�®[ºK²�ºK°�¯�ê
5 %��&NB�2AB-Q�.��%GN�A�� � 	�3B%^-H�.�2�$A��(3�% � 	�3�%�3CMW��	�I �&�B%Gü?�2-H�U9,��P � ��@E�2@ � �&%0�2-Q	�M���ÿ þX¸]=6����A�	�����AB�J�&�B%G��%�-��+	�M���ÿ þX¸º*XTWM�9,��PF��-UÝ � �&�B%�A
�.��%Y#$%�A����.�J	�M���ÿ þX¸^�$-/N�-H%�3+*�TWM�9,��P^��-/Í��$���E%��Ò�&�B@0AJ�.��%"#�%�AB�E�.�J	�M���ÿ þX¸G�.��%0AJ���ºbY�$#�#BN�-H%Y�&�B%d#$%�A����.�D	�M-��ÿ þX¸º*

QString str = QString::fromUtf8( "123456789", 5 );
// str == "12345"

)�%�%Y> ! %�OE�&� 	�3�% � M&	��+IJ	���%d3B��10%��2-H% � 	�3��$A��}[�3�% � 	�3��$A��^	�MZRLAB� � 	�3�%Y-��.�2�$A���-e*
; O0@EIJ��#$%Bû?MW	�AB�&-W[�-��$IJ��#$%�Ý�Þ]MW	�AB�&ÝW3�%�IJ	x[�1��$%�bY%���* � ��� *

¬õÍÅº�çf°,¹[R^� ¬õÍ
º�çV°,¹[R!¶{¶�°,¹Î®"´Uç�º¸·§éÎ°,¹»º1°,¹Îæ¸´U¾¸Æ¸¯�¿Å¹Î®[º�¬õÍ
ºvçf°,¹[R�� ®�Ú

T&A�-H%��2�.-ÅRU�$A��.	^�.��%"-��.�2�$A��^Í�%�MW	���%���	�-H�$�&�$	�A1OQPUöK��Ý
*
T&M�OQPUö���ÝD�$-UÍ�%��	�A�3C�&�B%Ï%�AB3C	�M �&�B%Ï-��.�2�$A���=6�.��%Ï-H�&����AB�(��-U%�OE�&%�AB3�%�3CbY���.�F-H��@ � %�-U�&	J#$%�AB�E�.�ZOQPUö���ÝD@EA�3�R��$-Q�.��%0AF@0����%�A�3B%�3
@EA�3D��%��.N��2AB-X@c�2%�M&%��2%0A � %"�.	G�.��%Y-��.�2�$A��6*

QString string( "I like fish" );
str = string.insert( 2, "don’t " );
// str == "I don’t like fish"

)�%�%Y@0#$-�	(�2%0IJ	�1�%BÎ Ð ¢.� * � -�úU£Q@0AB3D�2%���#�@ � %BÎ Ð ¢.�+* � -�úU£0*
; O0@EIJ��#$%Bû?O0M&	��2I"[�O0M&	��2I°* � ���+*

¬õÍÅº�çf°,¹[R^� ¬õÍ
º�çV°,¹[R!¶{¶�°,¹Î®"´Uç�º¸·§éÎ°,¹»º1°,¹Îæ¸´U¾¸Æ¸¯�¿Å¹Î®[º�¬õ±«³µ²�çìíÁ®"Æ§éÎ°,¹»º&Ìv´"¹ªÚ
! �B��-Ò��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÍ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�ºÍ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Í�	�1�%YM&N�A � �&�$	�A+*
T&A�-H%��2�.-9�.��% � �B@0�2@ � �.%��Q��A RY�$A��.	F�.��%P-��.�2�$A��DÍ�%0MW	��2%^�&�B%^��	�-��$�&�$	�A\OQPUö���Ý¢9,��PDABN�IJÍ�%��~	�M4�.��IJ%0-~@0A�3a��%��.N��2AB-~@J�2%�M&%��2%0A � %^�&	
�.��%Y-H�&����AB�Z*

¬õÍÅº�çf°,¹[R^� ¬õÍ
º�çV°,¹[R!¶{¶�°,¹Î®"´Uç�º¸·§éÎ°,¹»º1°,¹Îæ¸´U¾¸Æ¸¬õ±«³µ²�çì¯2Ú
! �B��-Ò��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÍ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�ºÍ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Í�	�1�%YM&N�A � �&�$	�A+*
T&A�-H%��2�uá4��AB�&	P�.��%"-��.�2�$A��^@0�LÎ.Í�%�M&	��2% Ð ��	�-��$�&�$	�A1OQPUö���Ý^@EA�3D��%��&NB�2AB-X@c�2%�M&%��2%�A � %"�&	^�&�B%Y-��.�2�$A��6*
T&M�OQPUö���ÝP�$-QÍ�%��	�A�3J�.��%c%0A�3D	�M6�.��%c-H�&����AB�E=B�&�B%c-��.�2�$A��^��-Q%�OE�&%�AB3�%�3JbY�$�&�F-���@ � %�-YÎ.' )��
TWT
È ��Ð �&	(#$%�A����.��OQPUöK��Ý(@EA�3�á/��-Q�&�B%�A
@E����%�AB3�%�34*
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¬õÍÅº�çf°,¹[R^� ¬õÍ
º�çV°,¹[R!¶{¶�°,¹Î®"´Uç�º¸·§éÎ°,¹»º1°,¹Îæ¸´U¾¸Æ¸¯�³µ²�çì¯�Ú
! �B��-Ò��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÍ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�ºÍ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Í�	�1�%YM&N�A � �&�$	�A+*
T&A�-H%��2� � ��@E�2@ � �.%���á4@0�º��	�-��$�&�$	�A1OQPUö���Ý
*

Ë�¿0¿ÅÌ�¬õÍ
º�çV°,¹[R!¶{¶�°�®[Õµ¼ÛÖ¸º�×ë·�Ú�¯�¿
¹Î®[º
5 %��&NB�2AB- !65 R ; �$M6�&�B%d-H�.�2�$A��G�$-/%�IJ���&�=���* %?* =B��M6#$%�A����.�+Î Ð �5� � * ! �BN�-H=�A�NB#�#B-��.�2�$A���-Ò@E�2%"%�IJ���.Y-��.�2�$A���-,*

QString a( "" );
a.isEmpty(); // TRUE
a.isNull(); // FALSE

QString b;
b.isEmpty(); // TRUE
b.isNull(); // TRUE

)�%�%Y@0#$-�	(�$-�SUN�#$#�Î Ð ¢.�+* � �U-U£Q@0AB3J#�%0A����&�4Î Ð ¢.� * � - � £0*
; O0@EIJ��#$%�-,û?@E3�3B�2%�-H-�Í�	�	�K}[�IJ@0�$A�bY�$A�3B	�b~* � ����=���%0#�#$	x[�IJ@0�$A+* � ����=���%�#$��1��$%�bY%���[���%�#$��bY��AB3�	�b9* � ����=�IJ3B� [�@E����#$� � @0�.��	�A4* � ����=
AB%��.b"	���K:[�AB%��.b"	���KE���2	��.	 � 	�# [�A�A��.� * � ����=EÞ]IJ@0�}[�Þ]IJ@0�6* � ���J@0AB3JÞ]b"%0�2�.Æ[�Þ]b"%0�2�.}* � ��� *

Ë�¿0¿ÅÌ�¬õÍ
º�çV°,¹[R!¶{¶�°�®Kx�é»Ì�Ìu·�Ú�¯�¿Å¹Î®[º
5 %��&NB�2AB- !65 R ; �$M6�&�B%d-H�.�2�$A��G�$-/ABN�#$#|*�'ÙA�NB#�#B-��.�2�$A��^��-Ò@0#$b"@E�-Ò%0IJ���&}*

QString a; // a.unicode() == 0, a.length() == 0
a.isNull(); // TRUE, because a.unicode() == 0
a.isEmpty(); // TRUE

)�%�%Y@0#$-�	(�$- ; IJ���.BÎ Ð ¢.� * � �U-U£Q@0AB3J#�%�AB�E�.�+Î Ð ¢.� * � - � £0*
; O0@EIJ��#$%�-,û?� � ��A�[�IJ@0�$A+* � ���J@EA�3JÞ]3��$�p[�Þ]3B����* � ��� *

¯�¿
¹Î®[º�¯�³µ²�çDíD¬õÍ
º�çV°,¹[R!¶�¶�Ìv²�ºK°,¹ëÂ�·�Ú1¯�¿Å¹Î®[º
5 %��&NB�2AB-Ï@ 8 @E�&�$A�Ý � ��%�����%�-�%0A��.@0�.��	�Aì	�MU�&�B%C-H�&����AB�Z*aSQ	��.%��&�B@0�~�.��%��2%��.N���A�%�3ì1�@E#�NB%a��-ÏNBA�3B%�üBAB%�3Ø��M~�.��%�-H�&����AB� � 	�AB�&@E��AB-
AB	�A�Ý 8 @0�.�$A�Ý � � �B@0��@ � �.%���-,*�T&MB�	�NPbY@0AB�?�.	 � 	�AB1�%����?-H�.�2�$A���-+�$A��.	ÏM&	��2IJ@0�.-+	��&�B%��
�.��@EA^RQA�� � 	�3B%�=]-�%�%d�&�B%9> ! %�O0�.�
	�3B% �/� #$@0-H-H%�-,*
! �B��-ÒMWN�A � �.��	�AJ�$-ÒIJ@E��AB#�cNB-�%0MWN�#BMW	��4Í�	�	��.Ý�-��.�2@E�����$A��c#$%���@ �  � 	�3�%Y�.	GN�-H%cRQA�� � 	�3�%?*
! �B%Y�2%�-HN�#$�º�2%0IJ@0�$A�-/1�@E#��$3D-H	^#$	�A��^@0-/	�AB%YN�A�IJ	�3B��ü?%�3 � 	���"	�M6�.��%"-H	�N�� � %Y-��.�2�$A��Ï%0O0�$-��.-,*
)�%�%Y@0#$-�	(N��.M$�+Î Ð ¢.� * ��� ÈU£Q@0A�3J#$	 � @E#d���6����Î Ð ¢.� * � - � £0*
; O0@EIJ��#$%�-,û?ü?#$%�� � 	�A�1��$%�bL[�Þ]üB#$%�� � 	�AB1���%0b~* � ���P@EA�3JAB%��&bY	���K:[�AB%��&bY	���KE����	��&	 � 	�# [�ABA��.� * � ��� *

¬õÍÅº�çf°,¹[Rª¬õÍÅº�çf°,¹[R!¶{¶�Ìv´§ñ�º=·�éÎ°,¹»ºµÌv´U¹ Ú�¯�¿
¹Î®[º
5 %��&NB�2AB-/@c-�NBÍ�-��.�2�$A��^�&�B@0� � 	�A��.@0�$A�-Ò�.��%\9,��PG#$%�M&�&IJ	�-H� � �B@0��@ � �.%���-X	�M?�.��%Y-H�&����AB�Z*
! �B%Yb"�B	�#�%Y-H�&����AB�Ï�$-Ò�2%0�&NB�2A�%03P�$M�9,��PG%0O � %0%�3�-X�.��%Y#$%�A����&�J	�MZ�.��%Y-H�&����AB�Z*

QString s = "Pineapple";
QString t = s.left( 4 ); // t == "Pine"
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)�%�%Y@0#$-�	(�2�$������Î Ð ¢.� * � -U�U£�=�IJ�$3+Î Ð ¢.� * � - � £L@EA�3J�$- ; IJ���.BÎ Ð ¢.� * � �U-U£0*

¬õÍÅº�çf°,¹[Rª¬õÍÅº�çf°,¹[R!¶{¶�Ìv´§ñ�º�uUéÎ®[º�°�ñ$×Z·�éÎ°,¹»º¬3 °�æ�º�³µÆ«¬õ±«³µ²�çÁï!Ì�Ì�À`����Æ§Ë2¿«¿
Ì�ºvç�é»¹Î¯�²�ºK´ÐÀ��"\��Í
ÕÛÚ1¯�¿
¹Î®[º
5 %��&NB�2AB-/@c-��.�2�$A��^	�MZ#�%�AB�E�.�\5µOQöEÿ6�^�&�B@0� � 	�A��.@0�$A�-/�.���$-/-H�&����AB�G��@E3�3�%03PÍ�Y�.��%_�N9f9 � ��@0��@ � �&%���*
T&M
ÿ����UPUáHý]ÿ��X��-/ík' 8 ) ; @EA�3J�.��%"#�%�AB�E�.�J	�MZ�&�B%d-H�.�2�$A��Ï�$-/IJ	��2%"�.��@0As5µOQöEÿ6�]=��.��%�AJ�.��%d�2%��.N���A�%�3(-H�&����AB�Ï�$-/@ � 	���"	�MZ�&�B%d-H�.�2�$A��6*
T&Mºÿ����UPUáHý]ÿ��4�$- !65 R ; @EA�3J�.��%d#�%�AB�E�.�J	�M?�&�B%d-H�&����AB�Ï�$-/IJ	��2%d�&�B@0As5µO,ö�ÿ6�]=��&�B%�A(@0AB � ��@E�2@ � �&%0�2-4��AJ@ � 	���d	�MZ�.��%"-��.�2�$A��c@EMW�.%��
#$%�AB�E�.�¬5µOQöEÿ6�^@0�2%"�2%0IJ	�1�%�3�=�@EA�3D�.��% � 	���"�$-/��%��&NB�2AB%�3+*

QString s( "apple" );
QString t = s.leftJustify( 8, ’.’ ); // t == "apple..."

)�%�%Y@0#$-�	(�2�$�������}N�-H�.��M&BÎ Ð ¢.� * � -U�U£0*

éÎ°,¹»ºë¬õÍ
º�çV°,¹[R!¶�¶�Ìv´U¹[Rfº�³Ù·KÚ�¯�¿Å¹Î®[º
5 %��&NB�2AB-/�&�B%d#$%�AB�E�.�D	�MZ�&�B%Y-��.�2�$A��6*
SUNB#�#?-��.�2�$A���-Ò@EA�3J%�IJ���&"-��.�2�$A���-Ò�B@01�%YÖ,%���	G#$%�A����&�4*
)�%�%Y@0#$-�	(�$-�SUN�#$#�Î Ð ¢.�+* � �U-U£Q@0AB3J��- ; IJ���&?Î Ð ¢.� * � �U-U£0*
; O0@EIJ��#$%�-,û?ü?#$%�� � 	�A�1��$%�bL[�Þ]üB#$%�� � 	�AB1���%0b~* � ����=�A�%0�&bY	��2K}[�A�%0�&bY	��2K�����	��&	 � 	�# [�ABA��.� * � ���c@0AB3D�2	�� � È,[���	�� � È * � ��� *

¬õ±ÎÍ
º�çV°,¹[R ¬õÍÅº�çf°,¹[R!¶{¶�Ìv¿0¯�²�ÌZ·-H °,º¸·�Ú�¯�¿
¹Î®[º
5 %��&NB�2AB-G�.��%�-��.�2�$A��`%�A � 	�3�%�3 �$A @°#�	 � @0#$%�Ý�-H��% � �$ü � MW	���IJ@0��* 7 A V ��� =~�.���$-G�$-G�.��%�> ! %0O0�.�
	�3�% � û�û � 	�3�% � íe	�� 8 	 � @E#�%BÎ Ð * 7 A
_a�$A�3B	�bY-�=B���º�$-Ò@c-H�-H�&%0IJÝ�3�%�ü?A�%03J%�A � 	�3��$A��6*
)�%�%Y> ! %�OE�&� 	�3�% � M&	��+IJ	���%d3B��10%��2-H% � 	�3��$A��}[�3�% � 	�3��$A��^	�MZRLAB� � 	�3�%Y-��.�2�$A���-e*
)�%�%Y@0#$-�	(>9)��.�2�$A��6û�û M&�2	�I 8 	 � @E#d�U�6�$��Î Ð ¢.� * � �U�U£�=�#$@0�.�$A � Î Ð ¢.� * � ��-U£U@0A�3JNB�&M�� Î Ð ¢.�+* ��� ÈU£0*

°,¹»ºë¬õÍ
º�çV°,¹[R!¶�¶�Ìv¿«¯�²�Ìv´"�3 ²�çf´�±�¿0¼ÛÖµ²�çV´ ·¸¯�¿
¹Î®[ºë¬õÍ
º�çV°,¹[R&� ®§ÂÅÆ«¯�¿Å¹Î®[º�¬õÍ
º�çV°,¹[R&� ®JTZÚìè�®[ºK²�ºK°�¯�ê
� 	�IJ��@0��%�-uRXVJbY�$�&��R�WÙ@0AB3F��%��&NB�2AB-L@EAF�$A��.%��E%0�Ò#$%�-�-U�.��@EA�=Z%�Þ]N�@E#?�.	�=?	��Ò���2%�@E�&%��Ò�&�B@0AFÖ,%���	(��M�RXVJ�$-L#$%�-H-U�&�B@0A�=Z%�Þ]NB@0#Z�&	�=?	��
���2%0@0�.%��X�&�B@0A&R�WQ*
! �B% � 	�IJ��@0����-H	�AJ�$-/��%���MW	��2IJ%03G�$AJ@c#�	 � @0#$%�Ý6@0AB3J@0#$-�	P��#$@0�.MW	��2IJÝW3�%���%0A�3�%0A��ZIJ@0ABA�%���*]RQ-�%"�&�B��-ÒMWN�A � �.��	�A(�.	^���2%�-H%�A��Z-H	��2�.%�3
#$�$-��.-Ò	�M6-H�&����AB�E-L�&	^�&�B%YN�-H%��|*
�6NB�E-Q@0AB3J#��$IJ�$�&@E�&�$	�A�-eû

ß ! ���$-/M&N�A � �&�$	�AJ�$-/	�A�#$c��IJ��#�%�IJ%0A��.%�3J	�A(_a��AB3�	�bY-,* ; #�-H%�bY��%���%�=��$�º��-L@c-�0A�	�A�0IÓM&	��4>9)��.�2�$A��6û�û � 	�IJ��@0�2%?Î Ð *

)�%�%Y@0#$-�	(>9)��.�2�$A��6û�û � 	�IJ��@0��%BÎ Ð ¢.�+* � ��ÈU£U@EA�3J> ! %�O0�.�
	�3B% � û�û #�	 � @0#$%BÎ Ð ¢.' �}� %�-�-H�$Í���#$���.c@0AB3JTWAB�&%���A�@E�&�$	�A�@E#��$Ö,@0�.��	�AJbY�$�&�J>9��£0*

°,¹»ºë¬õÍ
º�çV°,¹[R!¶�¶�Ìv¿«¯�²�Ìv´"�3 ²�çf´�±�¿0¼ÛÖµ²�çV´ ·¸¯�¿
¹Î®[ºë¬õÍ
º�çV°,¹[R&� ®�Ú1¯�¿
¹Î®[º

! �B��-Ò��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÍ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�ºÍ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Í�	�1�%YM&N�A � �&�$	�A+*
� 	�IJ��@0��%�-/�.���$-/-H�&����AB�GbY���.�&RE*
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¬õÍÅº�çf°,¹[Rª¬õÍÅº�çf°,¹[R!¶{¶�Ìv¿$3 ´Uç&·�Ú�¯�¿
¹Î®[º
5 %��&NB�2AB-/@c-��.�2�$A��^�&�B@0�6�$-Ò�.��%"-��.�2�$A�� � 	�AB1�%��2�.%�3P�&	P#$	�b"%0� � @E-�%?*

QString string( "TROlltECH" );
str = string.lower(); // str == "trolltech"

)�%�%Y@0#$-�	(N�����%��xÎ Ð ¢.� * ��� È�£0*
; O0@EIJ��#$%Bû?- � �2�$Í�Í�#�%�[�- � �2�$Í�Í�#�%B* � ��� *

¬õÍÅº�çf°,¹[Rª¬õÍÅº�çf°,¹[R!¶{¶{¼½°�æ�·�éÎ°,¹»º1°,¹Îæ=´U¾¸Æ�éÎ°,¹»º&Ìv´U¹ ÀôÄ§¾¸ñ{ñ{ñ{ñ�ñ{ñ{ñ{ñ
Ú1¯�¿
¹Î®[º

5 %��&NB�2AB-/@c-��.�2�$A��^�&�B@0� � 	�A��.@0�$A�-Ò�.��%\9,��P � ��@E�2@ � �&%0�2-X	�M6�.���$-/-��.�2�$A���=�-H�.@0�2�.�$A��Ï@E�º��	�-H���.��	�A1OQPUö���Ý
*
5 %��&NB�2AB-+@YABN�#$#�-��.�2�$A��c�$M?�&�B%�-H�&����AB�c��-X%�IJ���&9	��!OQPUö���ÝG�$-X	�N��Z	�MB��@0AB�E%B* 5 %��.N��2AB-4�&�B%�bY��	�#$%�-H�&����AB�cMW��	�I OQPUöK��ÝG��MÅOQPUö���Ý��N9,��P
%0O � %0%�3�-/�.��%"#$%�A����&�J	�M6�.��%"-H�&����AB�Z*

QString s( "Five pineapples" );
QString t = s.mid( 5, 4 ); // t == "pine"

)�%�%Y@0#$-�	(#$%�MW��Î Ð ¢.� * � �U-U£U@0AB3J�2�$�E�B�ÆÎ Ð ¢.� * � -U��£0*
; O0@EIJ��#$%�-,û?AB%��.b"	���K:[�IJ@E��# [�-HIJ�&� * � ���^@EA�3JÞ]IJ@0�}[�Þ]IJ@0�6* � ��� *

¬õÍÅº�çf°,¹[Rª¬õÍÅº�çf°,¹[R!¶{¶�¹»éÎ¼ÛË2´"çµ·�Ìv¿
¹[Rì¹ÎÆ=°,¹»º&Ë2²�®"´½ÀÉÂ§ÄëÚDè�®[ºK²�ºK°�¯�ê

' � 	�A�10%�A��$%�A � %(MWN�A � �.��	�A��.��@E�X�2%��.N���A�-9@(-H�&����AB�D%�Þ]N��$1��$#�@EA��Ò	�M4�.��%PA�NBIJÍ�%���PF�.	FÍ�@E-�%»7EývR[�H=ºbY��� � �a�$- �,� Í�(3�%�M&@0N�#$�X@0AB3
IJNB-�� Í�%dÍ�%0�&bY%�%�A � @EA�3JÈU� *

long a = 63;
QString str = QString::number( a, 16 ); // str == "3f"
QString str = QString::number( a, 16 ).upper(); // str == "3F"

)�%�%Y@0#$-�	(-H%��&SUNBI°Î Ð ¢.� * � -U-U£0*
; O0@EIJ��#$%�-,û?@ � �.��	�A�[�@0����#�� � @E�&�$	�A+* � ����=�@0����#�� � @E�&�$	�Ae[�@E����#$� � @0�.��	�A4* � ����=�M&	�A��.-�[�-H��IJ��#�%�ÝWÞ�M&	�A��.Ý�3�%0IJ	x[�1���%0b"%0�|* � ����=
�B%�#$��1��$%�bY%��p[��B%�#���b"�$A�3B	�b9* � ����=�IJ3�� [�@0����#�� � @E�&�$	�A+* � ���P@EA�3J-HÞ]# [�	�1�%0�21��$%�bL[�%�O0�.�2@ � ��[�IJ@0�$A+* � ���+*

¬õÍÅº�çf°,¹[Rª¬õÍÅº�çf°,¹[R!¶{¶�¹»éÎ¼ÛË2´"çµ·�é»Ìv¿
¹[Rì¹ÎÆ=°,¹»º&Ë2²�®"´ÈÀÃÂÅÄõÚìèv®[º�²�º�°�¯�ê
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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";

SU	��.%Y�&�B@0�6�$M6�	�ND-H@0

QString name = getName();
if ( name )

doSomethingWith(name);
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QString name = getName();
if ( !name.isNull() )

doSomethingWith(name);
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QString string = "42";
string.prepend( "The answer is " );
// string == "The answer is 42"
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T&A�-H%��2�.-«á��^@0�º�.��%"Í�%�����ABA��$A��G	�M6�.��%"-H�&����AB�G@0AB3J�2%��.N���A�-/@c��%�MW%0�2%�A � %��.	P�&�B%d-H�&����AB�Z*
; Þ]N��$1�@0#$%�AB�
�.	^�$A�-H%��2��Î � =�á�� Ð *
)�%�%Y@0#$-�	(�$A�-H%��2��Î Ð ¢.� * � �U�U£0*

¬õÍÅº�çf°,¹[R^� ¬õÍ
º�çV°,¹[R!¶{¶$Ö¸çV´"Öµ´"¹Îæ�·¸¬õ±«³µ²�çÁ¯�³ªÚ
! �B��-Ò��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÍ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�ºÍ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Í�	�1�%YM&N�A � �&�$	�A+*
T&A�-H%��2�.-«á��^@0�º�.��%"Í�%�����ABA��$A��G	�M6�.��%"-H�&����AB�G@0AB3J�2%��.N���A�-/@c��%�MW%0�2%�A � %��.	P�&�B%d-H�&����AB�Z*
; Þ]N��$1�@0#$%�AB�
�.	^�$A�-H%��2��Î � =�á�� Ð *
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)�%�%Y@0#$-�	(�$A�-H%��2��Î Ð ¢.� * � �U�U£0*

¬õ±«³µ²�ç¼� ¬õÍ
º�çV°,¹[R!¶�¶�çV´§ñ
·uéÎ°,¹»º1°�Ú
5 %��&NB�2AB-P�.��%°>9�
�B@0�P@0�Y��AB3�%�OóOQÍ�°��%�MW%0�2%�A � %�=9%0O0��@EA�3��$A��Ø�.��%`-��.�2�$A��ØbY���.� >9�
�B@0�xûWû A�NB#�#9�$M"A�% � %�-�-H@0��}* ! ��%°�2%�-HN�#$�&�$A��
��%�MW%0�2%�A � % � @EA°Í�%J@0-H-H����A�%�3`�&	�=4	��9	��.��%0�2bY��-H%JN�-H%�3Ù�$IJIJ%�3B��@E�&%�#$�=4Í�N��QÍ�% � 	�IJ%0-9��AB1�@0#$�$3`	�A � %JMWNB�2�B%��~IJ	�3��$ü � @0�.��	�AB-d@E�2%
IJ@E3�%Y�.	^�.��%"-��.�2�$A��6*

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

)�%�%Y@0#$-�	 � 	�AB-��.�2%0MHÎ Ð ¢.� * � ��îU£0*

¬õÍÅº�çf°,¹[R^� ¬õÍ
º�çV°,¹[R!¶{¶$çV´§¼½¿
Ï=´�·�éÎ°,¹»º1°,¹Îæ¸´"¾»Æ�éÎ°,¹»º&Ìv´"¹ªÚ
5 %�IJ	�1�%�-S9,��P � �B@0�2@ � �.%��2-X-H�.@0�2�.�$A��Ï@E�º��	�-H���.��	�A1OQPUö���Ý(MW��	�I �.��%"-��.�2�$A��^@0A�3J��%��.N��2AB-/@c�2%0MW%���%�A � %��.	^�.��%"-��.�2�$A��6*
T&MfOQPUö���Ýc��-+Í�%��	�AB3Ï�.��%9#$%�A����.�G	�M��.��%~-H�&����AB�E=]AB	��&�B��AB�d�B@0����%0A�-e*�TWMfOQPUö���Ýc�$- bY�$�&�B��A^�&�B%~-��.�2�$A���=]Í�N��
O,P�öK��Ýc��#$N�-#9,��PY�$- Í�%�0	�A�3
�.��%Y%�AB3J	�MZ�&�B%"-H�.�2�$A���=��&�B%Y-��.�2�$A��Ï�$-Ò�.�2NBA � @0�.%�3(@0�º��	�-H�$�&�$	�A1OQPUöK��Ý
*

QString string( "Montreal" );
string.remove( 1, 4 ); // string == "Meal"

)�%�%Y@0#$-�	(�$A�-H%��2��Î Ð ¢.� * � �U�U£Q@0AB3J�2%���#$@ � %BÎ Ð ¢.�+* � -�úU£0*

¬õÍÅº�çf°,¹[R^� ¬õÍ
º�çV°,¹[R!¶{¶$çV´"Ö¸Ìv²�¯�´5·�éÎ°,¹»º1°,¹Îæ¸´"¾»Æ§éÎ°,¹»º&Ìv´U¹ÎÆ¸¯�¿
¹Î®[º1¬õÍÅº�çf°,¹[R^� ®�Ú

5 %���#$@ � %0-S9d��P � ��@0��@ � �&%���-/-H�&@E�2�.��AB�Ï@0�º��	�-��$�&�$	�A1OQPUö���Ý^M&�2	�I �.��%Y-H�&����AB�ÏbY���.�&R:=�@EA�3J��%��&NB�2AB-/@c�2%�M&%��2%0A � %d�&	P�.��%"-��.�2�$A��6*
T&M�OQPUö���ÝJ��-QÍ�%��	�AB3J�&�B%c#�%�AB�E�.�F	�M6�.��%c-H�.�2�$A���=BAB	��&�B��AB�^�$-Ò3B%�#�%0�&%�3F@0A�3ÎR~��-Q@0����%�A�3B%�3D@0� �&�B%Y%�A�3D	�M
�&�B%c-��.�2�$A��6*?TWM�OQPUö���ÝJ�$-
10@0#$��3B=�Í�N��§OQPUö���ÝG��#$N�-�9,��PG��-/Í�%0�	�A�3P�&�B%�%�AB3(	�MB�.��%d-��.�2�$A���=��.��%�-H�.�2�$A��c�$-X�&��N�A � @0�.%�3P@0�6��	�-H���.�$	�A OQPUö���Ý�=��.��%�A2RL�$-X@0����%�A�3B%�3
@E�º�.��%Y%�A�34*

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

)�%�%Y@0#$-�	(�$A�-H%��2��Î Ð ¢.� * � �U�U£Q@0AB3J�2%�IJ	�1�%?Î Ð ¢.� * � -�úU£0*
; O0@EIJ��#$%�-,û?#$�$-��.1��$%�bY-�[�#$��-H�.1���%0b"-e* � ����=?A�%0�&bY	��2K}[�A�%0�&bY	��2K�����	��&	 � 	�# [�ABA��.� * � ���c@0AB3JÞ]IJ@0�}[�Þ�IJ@E�Z* � ��� *

¬õÍÅº�çf°,¹[R^� ¬õÍ
º�çV°,¹[R!¶{¶$çV´"Ö¸Ìv²�¯�´5·�éÎ°,¹»º1°,¹Îæ¸´"¾»Æ§éÎ°,¹»º&Ìv´U¹ÎÆ¸¯�¿
¹Î®[º1¬õ±«³µ²�çÁíD®"ÆÅéÎ°,¹»º1®[Ìv´U¹ Ú
! �B��-Ò��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÍ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�ºÍ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Í�	�1�%YM&N�A � �&�$	�A+*
5 %���#$@ � %0-�9,��P � ��@E�2@ � �&%0�2-Q-��.@0���&�$A��(@0�+��	�-H���.�$	�AZOQPUö���ÝDÍ�XRK9d��P � ��@E�2@ � �&%0�2-Q	�M >9� ��@E�Ò3�@E�&@PMW��	�IAR:=Z@0AB3C��%��&NB�2AB-L@P�2%�M&%��2%0A � %
�.	P�&�B%d-H�&����AB�Z*
)�%�%Y@0#$-�	(�$A�-H%��2��Î Ð ¢.� * � �U�U£Q@0AB3J�2%�IJ	�1�%?Î Ð ¢.� * � -�úU£0*
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¬õÍÅº�çf°,¹[R^� ¬õÍ
º�çV°,¹[R!¶{¶$çV´"Ö¸Ìv²�¯�´5·¸¯�¿Å¹Î®[º�¬õÓJ´_RfÕ¸¾�Ö�� çK¾¸Æ«¯�¿Å¹Î®[º�¬õÍ
º�çV°,¹[R&� ®[º�ç&Ú

! �B��-Ò��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÍ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�ºÍ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Í�	�1�%YM&N�A � �&�$	�A+*
5 %���#$@ � %0-/%�1�%���Y	 �}� NB�2��%�A � %d	�MZ�.��%Y�2%���%�OE�5�$Ý^�$AJ�.��%"-��.�2�$A��^b"�$�.�&Rkÿ��x* 5 %0�&NB�2A�-X@G�2%�M&%��2%�A � %d�&	P�&�B%d-H�.�2�$A��6*

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

)�%�%Y@0#$-�	(ü?A�3+Î Ð ¢.� * � ��úU£L@EA�3Jü?A�3 5 %�1BÎ Ð ¢.� * � �U��£0*

¬õÍÅº�çf°,¹[Rª¬õÍÅº�çf°,¹[R!¶{¶�çf°�Rf³¸º=·uéÎ°,¹»º&Ìv´U¹ Ú�¯�¿
¹Î®[º
5 %��&NB�2AB-/@c-��.�2�$A��^�&�B@0� � 	�A��.@0�$A�-Ò�.��%\9,��PG���������.IJ	�-H� � �B@0�2@ � �.%��2-X	�M6�.��%"-H�&����AB�Z*
T&M�9d��P^�$-Ò���2%�@E�&%0�+�.��@EAJ�&�B%d#$%�AB�E�.�D	�MZ�&�B%Y-��.�2�$A��Ï�.��%0AJ�&�B%dbY��	�#$%Y-��.�2�$A��^��-Ò�2%��.N���A�%�34*

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

)�%�%Y@0#$-�	(#$%�MW��Î Ð ¢.� * � �U-U£�=�IJ�$3+Î Ð ¢.� * � - � £U@0A�3J�$- ; IJ���.BÎ Ð ¢.� * � �U-�£0*
; O0@EIJ��#$%Bû?üB#$%�� � 	�AB1���%0bÒ[�Þ]ü?#�%0� � 	�A�1��$%�b9* � ��� *

¬õÍÅº�çf°,¹[Rª¬õÍÅº�çf°,¹[R!¶{¶�çf°�Rf³¸º�uUéÎ®[º�°�ñ$×Z·uéÎ°,¹»º\3 °�æ�º�³µÆ«¬õ±«³µ²�çÁï!Ì�ÌëÀ/����Æ§Ë2¿«¿
Ì�ºvç�é»¹Î¯�²�ºK´ÐÀ��"\��Í
ÕÛÚ�¯�¿Å¹Î®[º
5 %��&NB�2AB-/@c-��.�2�$A��^	�MZ#�%�AB�E�.�\5µOQöEÿ6�^�&�B@0� � 	�A��.@0�$A�-/�.��%_�N9f9 � ��@0��@ � �&%��4M&	�#�#$	�bY%�3JÍ�Y�&�B%d-H�&����AB�Z*
T&M
ÿ����UPUáHý]ÿ��X��-/ík' 8 ) ; @EA�3J�.��%"#�%�AB�E�.�J	�MZ�&�B%d-H�.�2�$A��Ï�$-/IJ	��2%"�.��@0As5µOQöEÿ6�]=��.��%�AJ�.��%d�2%��.N���A�%�3(-H�&����AB�Ï�$-/@ � 	���"	�MZ�&�B%d-H�.�2�$A��6*
T&Mºÿ����UPUáHý]ÿ��+�$- !65 R ; @0AB3P�.��%d#�%0A����&�P	�MB�.��%d-��.�2�$A��c�$-XIJ	��2%d�&�B@0At5µO,ö�ÿ6�]=��&�B%�AP�&�B%��2%0-�NB#��.��AB�c-��.�2�$A��c�$-X�.�2N�A � @E�&%�3P@0�Z��	�-H�$�&�$	�A
5µOQö�ÿ��º*

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

)�%�%Y@0#$-�	(#$%�MW���}NB-��.��M&BÎ Ð ¢.�+* � - � £0*

¬õÍÅº�çf°,¹[Rª¬õÍÅº�çf°,¹[R!¶{¶{®"´§¯�ºK°�¿
¹ª·=¬õ±«³µ²�çÁ®"´"ÖµÆ=°,¹»º1®[ºK²�ç�ºKÆ«°,¹»º1´"¹Îæ ÀôÄ§¾»ñ�ñ{ñ{ñ{ñ{ñ�ñ{ñ�Æ=°,¹»ºz�X²UR!®îÀ
Í0´�¯�ºK°�¿Å¹�(Á´§ñ{²�é»Ì�º�Ú1¯�¿
¹Î®[º

! �B��-ÒMWN�A � �.��	�AJ��%��.N��2AB-/@c-H% � �.��	�AJ	�M6�.��%"-H�&����AB�Z*
! �B��-"-H�&����AB���$-"�&��%�@0�.%�3Ù@E-d@C-�%�Þ]NB%�A � %D	�M/ü?%�#�3B-d-H%���@E�2@E�&%�3°Í�D�&�B% � �B@0�2@ � �.%��$=fR[��M4* ! ��%J�2%0�&NB�2A�%03Ù-��.�2�$A�� � 	�AB-��$-H�&-Y	�M/�.��%
ü?%�#$3�-LMW�2	�I ��	�-H���.��	�A&Rxÿ&ý��Hÿ?�&	P��	�-H���.��	�A1��P�öÏ�$A � #�NB-��$1�%B*�TWM§��PUöÏ��-LA�	��º-H��% � ��ü?%�3B=�@0#$#�ü?%�#$3�-ÒM&�2	�I ��	�-��$�.��	�A&Rkÿ.ý���ÿ?�.	P�&�B%"%0A�3J	�M
�.��%Y-H�&����AB�Ï@0��%Y��A � #$N�3�%03+*
! �B%*½�ýZ~�RÒ@0�2��N�IJ%0A�� � @0APÍ�%9NB-�%�3^�&	c@EMWM&% � �B-�	�IJ%d@0-H��% � �.-+	�M��&�B%9MWNBA � �&�$	�A�Õ - Í�%��B@01��$	�N��$=]%B* �Z*]bY�B%��&�B%��º�.	cÍ�% � @E-�%d-�%�AB-��$�.��1�%0=
bY�B%��&�B%��4�&	P-HKE�$�(%�IJ���.dü?%�#$3�-/@EA�3D�B	�b �&	P3�%0@0#�bY�$�&�J#$%�@03B��AB�G@EA�3J�.�2@0�$#$��AB�G-H%���@0��@0�.	��2-�)Z-�%�%Y)�% � �.��	�ABí�#�@E�E-e*

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"
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T&MVRkÿ&ý��Hÿº	��»��PUöP�$-~A�%���@0�.�$1�%�=ºbY% � 	�N�AB�XüB%�#$3�-UM&�2	�IÚ�.��%^�2�$�E�B�+	�M+�.��%G-H�.�2�$A���=º�&�B%G���������.Ý�IJ	�-H�XüB%�#$3�Í�%���AB�JÝ � =º�.��%^	�A�%^MW�2	�I
���������.Ý�IJ	�-H�
ü?%�#$3PÍ�%0��AB�GÝ � =B@0AB3J-�	P	�A+*

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"

)�%�%Y@0#$-�	(>9)��.�2�$A�� 8 ��-H�ÆûWû -���#��$�ÆÎ Ð ¢.� * � �,� £0*
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¹ª·=¯�¿
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¹Î®[º

! �B��-Ò��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÍ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�ºÍ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Í�	�1�%YM&N�A � �&�$	�A+*
! �B��-ÒMWN�A � �.��	�AJ��%��.N��2AB-/@c-H% � �.��	�AJ	�M6�.��%"-H�&����AB�Z*
! �B��-U-H�&����AB�(��-Q�&��%�@0�.%�3C@0-Q@^-H%�Þ]N�%�A � %Ï	�M üB%0#�3B-L-H%���@E�2@0�.%�3CÍ�Ï�&�B%Ï-H�&����AB�E="R���MX* ! ��%Ï��%��&NB�2AB%�3D-H�&����AB� � 	�A�-H��-H�.-Q	�M �&�B%cüB%0#�3B-
M&�2	�IÚ��	�-��$�&�$	�A5Rkÿ.ý��Hÿ
�&	D��	�-��$�&�$	�A���PUöP�$A � #$N�-H�$1�%B*LTWM!��PUöP�$-~A�	��X-H��% � �$ü?%�3�=6@E#�#6ü?%�#$3�-~MW��	�IÚ��	�-H���.�$	�A�Rkÿ.ý���ÿ
�.	D�&�B%G%�AB3�	�M �.��%
-H�.�2�$A��G@E�2%Y�$A � #$N�3B%�3+*
! �B%*½�ýZ~�RÒ@0�2��N�IJ%0A�� � @0APÍ�%9NB-�%�3^�&	c@EMWM&% � �B-�	�IJ%d@0-H��% � �.-+	�M��&�B%9MWNBA � �&�$	�A�Õ - Í�%��B@01��$	�N��$=]%B* �Z*]bY�B%��&�B%��º�.	cÍ�% � @E-�%d-�%�AB-��$�.��1�%0=
bY�B%��&�B%��4�&	P-HKE�$�(%�IJ���.dü?%�#$3�-/@EA�3D�B	�b �&	P3�%0@0#�bY�$�&�J#$%�@03B��AB�G@EA�3J�.�2@0�$#$��AB�G-H%���@0��@0�.	��2-�)Z-�%�%Y)�% � �.��	�ABí�#�@E�E-e*

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

T&MVRkÿ&ý��Hÿº	��»��PUöP�$-~A�%���@0�.�$1�%�=ºbY% � 	�N�AB�XüB%�#$3�-UM&�2	�IÚ�.��%^�2�$�E�B�+	�M+�.��%G-H�.�2�$A���=º�&�B%G���������.Ý�IJ	�-H�XüB%�#$3�Í�%���AB�JÝ � =º�.��%^	�A�%^MW�2	�I
���������.Ý�IJ	�-H�
ü?%�#$3PÍ�%0��AB�GÝ � =B@0AB3J-�	P	�A+*

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

)�%�%Y@0#$-�	(>9)��.�2�$A�� 8 ��-H�ÆûWû -���#��$�ÆÎ Ð ¢.� * � �,� £0*

¬õÍÅº�çf°,¹[Rª¬õÍÅº�çf°,¹[R!¶{¶{®"´§¯�ºK°�¿
¹ª·=¯�¿
¹Î®[º�¬õÓ2´�RfÕ¸¾uÖ��7çf´_R!Æ«°,¹»º1®[º�²�çKºKÆ0°,¹»º1´U¹Îæ ÀôÄ§¾¸ñ{ñ{ñ{ñ�ñ{ñ{ñ{ñ�Æ«°,¹»ºz�J²UR!®óÀ
Í0´�¯�ºK°�¿Å¹�(Á´§ñ{²�é»Ì�º�Ú1¯�¿
¹Î®[º

! �B��-Ò��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÍ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�ºÍ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Í�	�1�%YM&N�A � �&�$	�A+*
! �B��-ÒMWN�A � �.��	�AJ��%��.N��2AB-/@c-H% � �.��	�AJ	�M6�.��%"-H�&����AB�Z*
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! �B��-Q-H�&����AB�P�$-U�&��%�@0�.%�3J@E-Q@^-�%0Þ�NB%�A � %Ï	�M
ü?%�#$3�-Q-�%0��@0��@0�.%�3DÍ�Ï�.��%c��%��ENB#�@E�L%0O0����%�-�-H�$	�A�=
�*�6~
* ! ��%c��%��&NB�2AB%�3D-H�&����AB� � 	�A�-H��-H�.-
	�M
�&�B%cüB%�#$3�-LMW��	�I ��	�-H�$�&�$	�AµRkÿ.ý���ÿZ�.	(��	�-H���.��	�Aë��PUöÏ�$A � #�NB-��$1�%B*6TWM���PUöG�$-ÒA�	�� -���% � �$üB%03�=�@E#�#?ü?%�#�3B-ÒM&�2	�IÓ��	�-��$�.��	�AµRxÿ&ý��HÿZ�&	(�.��%
%0A�3J	�M6�.��%"-��.�2�$A��^@0�2%"�$A � #$N�3B%�3+*
! �B%*½�ýZ~�RÒ@0�2��N�IJ%0A�� � @0APÍ�%9NB-�%�3^�&	c@EMWM&% � �B-�	�IJ%d@0-H��% � �.-+	�M��&�B%9MWNBA � �&�$	�A�Õ - Í�%��B@01��$	�N��$=]%B* �Z*]bY�B%��&�B%��º�.	cÍ�% � @E-�%d-�%�AB-��$�.��1�%0=
bY�B%��&�B%��4�&	P-HKE�$�(%�IJ���.dü?%�#$3�-/@EA�3D�B	�b �&	P3�%0@0#�bY�$�&�J#$%�@03B��AB�G@EA�3J�.�2@0�$#$��AB�G-H%���@0��@0�.	��2-�)Z-�%�%Y)�% � �.��	�ABí�#�@E�E-e*

QString line( "forename\tmiddlename surname \t \t phone" );
QRegExp sep( "\s+" );
QString s = line.section( sep, 2, 2 ); // s == "surname"

T&MVRkÿ&ý��Hÿº	��»��PUöP�$-~A�%���@0�.�$1�%�=ºbY% � 	�N�AB�XüB%�#$3�-UM&�2	�IÚ�.��%^�2�$�E�B�+	�M+�.��%G-H�.�2�$A���=º�&�B%G���������.Ý�IJ	�-H�XüB%�#$3�Í�%���AB�JÝ � =º�.��%^	�A�%^MW�2	�I
���������.Ý�IJ	�-H�
ü?%�#$3PÍ�%0��AB�GÝ � =B@0AB3J-�	P	�A+*

QString line( "forename\tmiddlename surname \t \t phone" );
QRegExp sep( "\\s+" );
QString s = line.section( sep, -3, -2 ); // s == "middlename surname"

ø ��¡ ¨ � ¨6¾�ù6)�% � �.��	�AJ	�AJ> 5 %�� ; OE�^�$-/IJN � �DIJ	��2%"%�OE��%�A�-H�$1�%d�.��@EAJ�&�B%Y	�1�%��2#$	�@03B%�3(-��.�2�$A��G@0A�3 � ��@E�2@ � �&%0�X1�%��2-H�$	�A�-e*
)�%�%Y@0#$-�	(>9)��.�2�$A�� 8 ��-H�ÆûWû -���#��$�ÆÎ Ð ¢.� * � �,� £Q@0AB3J-��$IJ��#$��M&�_°�B���.%�)���@ � %BÎ Ð ¢.� * ����� £0*

Ï=¿0°�æA¬õÍ
ºvçf°,¹[R!¶{¶{®"´"º�Õ¸¾uÖ&²�¹Îæõ·�éÎ°,¹»º�°,¹Îæ¸´"¾»Æ=¬õ±0³µ²�çì¯�Ú
�6¬6�p©G®&É ¨ §e��� ¦?¨ �p© ¦  ?© ¦ �p�����8¶ TW�4�$-9���2	�10��3B%�3F�.	FK�%�%��C	�#�3�-H	�N�� � %GbY	��2K��$A��6*/_J%P-��.�2	�AB�E#$P@03�10��-H%^@E�E@E��AB-��ÒN�-H��AB�D���X�$A�A�%�b
� 	�3�%B*
)�%��&-Ò�&�B% � ��@E�2@ � �&%0�+@E�º��	�-H���.�$	�A1O,P�öK��ÝP�&	5á4@0AB3D%�OE��@0AB3�-X�.��%Y-��.�2�$A��G��M6AB% � %�-H-H@0�2�=�üB#$#��$A��PbY���.�(-���@ � %0-,*
! �B��-ÒIJ%��&�B	�3(��-L�2%�3BN�A�3B@0AB�º��AJ>��ºÈ * O0=�Í�% � @0NB-�%Y	���%���@0�.	��[¢�£/bY�$#�#B%�O0��@0A�3J�.��%"-H�&����AB�G@0-ÒA�% � %�-�-H@0��}*

¬õÍÅº�çf°,¹[R^� ¬õÍ
º�çV°,¹[R!¶{¶�®"´Uº��J²�ºK°,¹ëÂ�·¸¯�¿Å¹Î®[º1¯�³µ²�çìíD®[º�ç�Æ«°,¹»º&Ìv´"¹ À`�:Â�Ú
)�%��&-Ò�&�B��-/-H�.�2�$A��G�.	2Rkÿ��2=��$A��.%��2����%��.%�3^@E-Ò@ � #�@E-�-H� � 8 @E�&�$A � �a-H�&����AB�Z*�TWM-9,��P^��-LÝ � Î.�&�B%d3B%�MW@EN�#$� Ð =��.��%0AJ���º�$-/-H%��º�.	^-H�.�2#$%�A+Î.-H�&� Ð *
T&M"Rkÿ��4��- � @cABN�#$#B-H�.�2�$A��Ï�$- � �2%�@E�&%�34*]TWM�Rkÿ��4�$-��$�&=�@EAD%�IJ���.d-H�.�2�$A��G�$- � �2%�@E�&%�34*
)�%�%Y@0#$-�	(�$-�SUN�#$#�Î Ð ¢.�+* � �U-U£Q@0AB3J��- ; IJ���&?Î Ð ¢.� * � �U-U£0*

Ï=¿0°�æA¬õÍ
ºvçf°,¹[R!¶{¶{®"´"º��J´U¹[Rfº�³Ù·�éÎ°,¹»º&¹Î´J3£�J´U¹ Ú
; A�-HN���%�-Ò�.��@E�6@0�º#$%�@E-���PU�65.¾���P � �B@0�2@ � �.%��2-X@E�2%Y@0#$#$	 � @0�.%�3J�.	^�.��%Y-H�&����AB�E=�@0A�3F-�%��.-/�.��%"#�%0A����&�D	�MZ�.��%Y-H�&����AB�Ï�&	 PU�65.¾���Pº*�'+A�
AB%�b -H��@ � %Y@0#$#�	 � @0�.%�3 � 	�A��.@0�$A�-/@E�2Í��$�&��@0�2"3�@E�&@Z*
T&M§PU�65.¾���PP�$- � =��.��%0AJ�&�B%d-H�&����AB�GÍ�% � 	�IJ%�-X%�IJ���.�=�N�AB#�%0-�-Q�&�B%d-H�.�2�$A��Ï�$-ÒABN�#$#�=B��ADbY�B� � � � @0-H%Y���
�2%�IJ@E��AB-/A�NB#�#�*
! �B��-ÒMWN�A � �.��	�AJ@E#�bY@E�-Ò3B%��&@ � �B%�-/�.��%"-��.�2�$A��^MW�2	�I 	��&�B%��4�2%�M&%��2%0A � %0-+�.	P�&�B%d-H@0IJ%Y3�@E�&@Z*
! �B��-�MWN�A � �.��	�A��$-~N�-H%�MWNB#ºMW	�� � 	�3B%^�.��@E�XA�%�%03�-~�.	FÍ�N��$#$3�NB��@P#$	�A��F-��.�2�$A��D@EA�3�bY@0AB�&-~�.	F@E1�	���3���%���%�@E�&%�3��2%0@0#$#�	 � @0�.��	�A4*ÒT&A
�.���$-4%�O0@EIJ��#$%�=EbY%9bY@EA��?�&	c@E3�3G�.	Y�&�B%9-H�&����AB�dNBA��.��#]-H	�IJ% � 	�AB3��$�&�$	�AG�$-4�&��N�%�=�@0AB3GbY%�Õ ��%~MW@E����#�d-�NB�2%9�.��@E��-H��Ö,%��$-+Í����Y%�AB	�N����+û

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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T&M§PU�65.¾���PP�$-Ò@0AJNBA�3B%��2%�-H�.��IJ@E�&%�=��&�B%dbY	��2-H�º�.��@E�6b"�$#$#���@E����%�AJ�$-/�.��@E�º�&�B%d#$	�	��(bY��#$#�-H#�	�b�3�	�bYA+*
)�%�%Y@0#$-�	(�.�2N�A � @E�&%BÎ Ð ¢.� * ��� È�£�=��$-�SUN�#$#�Î Ð ¢.�+* � �U-U£�=���- ; IJ���&BÎ Ð ¢.� * � ��-U£U@0A�3J#$%�AB�E�.�+Î Ð ¢.� * � - � £0*

¬õÍÅº�çf°,¹[R^� ¬õÍ
º�çV°,¹[R!¶{¶�®"´Uº�x1éÎ¼ ·uÌv¿Å¹[Rì¹ÎÆ«°,¹»º&Ë�²u®"´ÐÀÉÂ§ÄõÚ

)�%��&-Ò�&�B%"-H�.�2�$A��Ï�.	^�.��%"������AB�&%�3J10@0#$N�%Y	�M§P^��AJÍ�@E-�%¬70ý�R��Ò@0AB3J�2%��.N���A�-/@c��%�MW%0�2%�A � %��.	P�&�B%d-H�&����AB�Z*
! �B%YÍ�@0-H%"�$- �,� Í�Y3�%0MW@0NB#��
@0A�3FIJN�-H�ºÍ�%dÍ�%0�&bY%�%�A � @EA�3JÈU� *

QString string;
string = string.setNum( 1234 ); // string == "1234"

¬õÍÅº�çf°,¹[R^� ¬õÍ
º�çV°,¹[R!¶{¶�®"´Uº�x1éÎ¼ ·»®[³µ¿
çKº&¹ÎÆ«°,¹»º&Ë�²�®"´ÐÀ Â§ÄõÚ

! �B��-Ò��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÍ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�ºÍ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Í�	�1�%YM&N�A � �&�$	�A+*
)�%��&-Ò�&�B%"-H�.�2�$A��Ï�.	^�.��%"������AB�&%�3J10@0#$N�%Y	�M§P^��AJÍ�@E-�%¬70ý�R��Ò@0AB3J�2%��.N���A�-/@c��%�MW%0�2%�A � %��.	P�&�B%d-H�&����AB�Z*
! �B%YÍ�@0-H%"�$- �,� Í�Y3�%0MW@0NB#��
@0A�3FIJN�-H�ºÍ�%dÍ�%0�&bY%�%�A � @EA�3JÈU� *

¬õÍÅº�çf°,¹[R^� ¬õÍ
º�çV°,¹[R!¶{¶�®"´Uº�x1éÎ¼ ·uéÎ®[³µ¿
çKº&¹ÎÆ«°,¹»º&Ë�²�®"´ÈÀÉÂ§ÄõÚ

! �B��-Ò��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÍ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�ºÍ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Í�	�1�%YM&N�A � �&�$	�A+*
)�%��&-Ò�&�B%"-H�.�2�$A��Ï�.	^�.��%"������AB�&%�3J10@0#$N�%Y	�M§P^��AJÍ�@E-�%¬70ý�R��Ò@0AB3J�2%��.N���A�-/@c��%�MW%0�2%�A � %��.	P�&�B%d-H�&����AB�Z*
! �B%YÍ�@0-H%"�$- �,� Í�Y3�%0MW@0NB#��
@0A�3FIJN�-H�ºÍ�%dÍ�%0�&bY%�%�A � @EA�3JÈU� *

¬õÍÅº�çf°,¹[R^� ¬õÍ
º�çV°,¹[R!¶{¶�®"´Uº�x1éÎ¼ ·»°,¹»º&¹ÎÆ=°,¹»º&Ë2²�®"´ÐÀÃÂÅÄZÚ

! �B��-Ò��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÍ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�ºÍ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Í�	�1�%YM&N�A � �&�$	�A+*
)�%��&-Ò�&�B%"-H�.�2�$A��Ï�.	^�.��%"������AB�&%�3J10@0#$N�%Y	�M§P^��AJÍ�@E-�%¬70ý�R��Ò@0AB3J�2%��.N���A�-/@c��%�MW%0�2%�A � %��.	P�&�B%d-H�&����AB�Z*
! �B%YÍ�@0-H%"�$- �,� Í�Y3�%0MW@0NB#��
@0A�3FIJN�-H�ºÍ�%dÍ�%0�&bY%�%�A � @EA�3JÈU� *

¬õÍÅº�çf°,¹[R^� ¬õÍ
º�çV°,¹[R!¶{¶�®"´Uº�x1éÎ¼ ·uéÎ°,¹»º&¹ÎÆ=°,¹»º&Ë2²�®"´ÐÀÉÂÅÄõÚ

! �B��-Ò��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÍ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�ºÍ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Í�	�1�%YM&N�A � �&�$	�A+*
)�%��&-Ò�&�B%"-H�.�2�$A��Ï�.	^�.��%"������AB�&%�3J10@0#$N�%Y	�M§P^��AJÍ�@E-�%¬70ý�R��Ò@0AB3J�2%��.N���A�-/@c��%�MW%0�2%�A � %��.	P�&�B%d-H�&����AB�Z*
! �B%YÍ�@0-H%"�$- �,� Í�Y3�%0MW@0NB#��
@0A�3FIJN�-H�ºÍ�%dÍ�%0�&bY%�%�A � @EA�3JÈU� *

¬õÍÅº�çf°,¹[R^� ¬õÍ
º�çV°,¹[R!¶{¶�®"´Uº�x1éÎ¼ ·ué»Ìv¿Å¹[R\¹ÎÆ=°,¹»ºµË�²u®"´ÐÀÉÂ§ÄëÚ

! �B��-Ò��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÍ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�ºÍ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Í�	�1�%YM&N�A � �&�$	�A+*
)�%��&-Ò�&�B%"-H�.�2�$A��Ï�.	^�.��%"������AB�&%�3J10@0#$N�%Y	�M§P^��AJÍ�@E-�%¬70ý�R��Ò@0AB3J�2%��.N���A�-/@c��%�MW%0�2%�A � %��.	P�&�B%d-H�&����AB�Z*
! �B%YÍ�@0-H%"�$- �,� Í�Y3�%0MW@0NB#��
@0A�3FIJN�-H�ºÍ�%dÍ�%0�&bY%�%�A � @EA�3JÈU� *



ï ��Äoø,ö Ãe��Á�ó|ôEÇ�ÇÅ¦LÅ{¨HÅ�øxÅÆÃ�.}Å �����

¬õÍÅº�çf°,¹[R^� ¬õÍ
º�çV°,¹[R!¶{¶�®"´Uº�x1éÎ¼ ·��J¿0²�º&¹ÎÆ«¯�³µ²�çóñ�À/��R���Æ¸°,¹»º&Ö=çV´§¯ªÀ`�ZÚ
! �B��-Ò��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÍ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�ºÍ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Í�	�1�%YM&N�A � �&�$	�A+*
)�%��&-~�.��%^-��.�2�$A��J�.	F�.��%^���2�$A��.%�3�1�@0#$N�%P	�M!P]=ºMW	���IJ@0�.�&%03F�$A�M&	��2IJ@E�0þ"b"�$�.�C����% � �$-H��	�A5M
�*��á2=º@0AB3��2%��.N���A�-U@(�2%�M&%��2%�A � %Ï�.	D�.��%
-H�.�2�$A��6*
! �B%YMW	��2IJ@E�xþ � @0AJÍ�%YÕ MHÕ =�Õ í�Õ =�Õ %0Õ =�Õ ; Õ =�Õ ��Õe	��+Õ áLÕ�*,)�%�%"@0���ZÎ Ð MW	��4@EAJ%�O0��#$@0AB@0�.��	�AJ	�M6�.��%"MW	���IJ@0�.-,*

¬õÍÅº�çf°,¹[R^� ¬õÍ
º�çV°,¹[R!¶{¶�®"´Uº�x1éÎ¼ ·»æ¸¿
é»Ë«Ìv´õ¹ÎÆ=¯�³µ²�çìñ À`��R���Æ¸°,¹»º&Ö¸çf´�¯ÛÀ`�õÚ
! �B��-Ò��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÍ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�ºÍ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Í�	�1�%YM&N�A � �&�$	�A+*
)�%��&-~�.��%^-��.�2�$A��J�.	F�.��%^���2�$A��.%�3�1�@0#$N�%P	�M!P]=ºMW	���IJ@0�.�&%03F�$A�M&	��2IJ@E�0þ"b"�$�.�C����% � �$-H��	�A5M
�*��á2=º@0AB3��2%��.N���A�-U@(�2%�M&%��2%�A � %Ï�.	D�.��%
-H�.�2�$A��6*
! �B%YMW	��2IJ@E�xþ � @0AJÍ�%YÕ MHÕ =�Õ í�Õ =�Õ %0Õ =�Õ ; Õ =�Õ ��Õe	��+Õ áLÕ�*,)�%�%"@0���ZÎ Ð MW	��4@EAJ%�O0��#$@0AB@0�.��	�AJ	�M6�.��%"MW	���IJ@0�.-,*

¬õÍÅº�çf°,¹[R^� ¬õÍ
º�çV°,¹[R!¶{¶�®"´Uº�Ô ¹Î°�¯�¿«æ¸´ ·=¯�¿
¹Î®[º1¬õ±«³µ²�çÁí�é»¹Î°�¯�¿0æ¸´�ÆuéÎ°,¹»º&Ìv´"¹ Ú
5 %�-��$Ö,%�-Q�&�B%c-��.�2�$A��(�.	h9,��P � ��@E�2@ � �&%0�2-Ò@EA�3 � 	����$%�-��UPUOQá*NKöK�Q�$A��.	(�&�B%Ï-H�&����AB�Z*
TWM_��PUOQá*NKöK�Q�$-UA�N�#$#$=?AB	��&�B��AB�(��- � 	����$%�3B=BÍ�NB� �.��%
-H�.�2�$A��G�$-Ò-H�.��#$#���%�-��$Ö,%�3(�&	h9,��Pº*�T&M$9,��P^��-LÖ,%��2	�=��.��%�AJ�.��%"-H�&����AB�GÍ�% � 	�IJ%�-X@cA�NB#�#B-��.�2�$A��6*
)�%�%Y@0#$-�	(-H%�� 8 @0�.�$A � Î Ð ¢.� * � -U��£Q@EA�3J�$-�SUNB#�#�Î Ð ¢.� * � �U-�£0*

¬õÍÅº�çf°,¹[R^� ¬õÍ
º�çV°,¹[R!¶{¶�®"´Uº�Ô ¹Î°�¯�¿«æ¸´§±�¿0æ¸´§®2·¸¯�¿Å¹Î®[º&éÎ®[³&¿Åç�º1í�é»¹Î°�¯�¿«æ¸´J§0²�®K§
éÎ®[³µ¿
ç�º�®"Æ§éÎ°,¹»º&Ìv´U¹ Ú
5 %�-��$Ö,%�-4�&�B%�-H�&����AB�c�&	,9d��P � �B@0�2@ � �.%��2-+@0AB3 � 	����$%�-#�UPUOQá�N�ö��6¿?ý�R�¿ ��RX�UN��HÿsR+�$A��.	Ï�.��%d-��.�2�$A��FÎ.	�AP-�	�IJ%dV ��� � #$��%�AB�6��#$@0�.MW	��2IJ-+�.���$-
bY�$#�#?�$A�1�	�#$1�%Y@cÍ���.%�Ý�-Hb"@E�����$A��^��@0-H- Ð *
T&M-�UPUOQá*NKöK�6¿Zý�R�¿ �:RK�UN��HÿxRX�$-XA�NB#�#$=�AB	��&�B��AB�c��- � 	����$%�3�=�Í�NB�6�&�B%�-H�&����AB�Ï��-X-H�.��#$#��2%0-��$Ö,%�3(�&	�9,��Pº*�TWM$9d��PG��-ÒÖx%0�2	�=]�&�B%d-H�.�2�$A��cÍ�% � 	�IJ%�-
@GA�N�#$#�-H�.�2�$A��6*
)�%�%Y@0#$-�	(-H%�� 8 @0�.�$A � Î Ð ¢.� * � -U��£Q@EA�3J�$-�SUNB#�#�Î Ð ¢.� * � �U-�£0*

¬õÍÅº�çf°,¹[Rª¬õÍÅº�çf°,¹[R!¶{¶{®"°�¼ÛÖ=Ìv°�ñ�×-�÷³µ°,ºK´�Í
Öµ²�¯�´ ·�Ú�¯�¿Å¹Î®[º
5 %��&NB�2AB-+@"-H�&����AB�"�.��@E�B�B@0-4bY���$�&%0-���@ � %9��%�IJ	�1�%�3^MW��	�I �&�B%9-��.@0���Z@0A�3P�.��%9%�AB3G	�M?�&�B%9-H�&����AB�E=�@EA�3P@0A�d-�%0Þ�NB%�A � %�	�MB��AB�&%���A�@E#
bY�B���.%�-H��@ � %"�$-/��%���#$@ � %03Jb"�$�.�J@c-��$A���#�%c-H��@ � %B*
_`���$�&%0-���@ � %�IJ%�@EA�-Ï@EA� � �B@0��@ � �.%��YMW	��YbY��� � � >9�
�B@0�xûWû ��-H)���@ � %BÎ Ð �2%0�&NB�2A�- !65 R ; * ! ���$-Ï��A � #$N�3B%�-GRQSUTW� 7 # ; � ��@0��@ � �&%���-
bY�$�&�J3B% � �$IJ@0#B1�@0#$N�%0-0-ÙÎ ! 'u� Ð = �,� Î 8 í Ð = ��� Î�Ü !6Ð = �,� Î.í�í Ð = � ÈÙÎ.� 54Ð =�@0AB3JÈ � Î.)���@ � % Ð *

QString string = " lots\t of\nwhite space ";
QString t = string.simplifyWhiteSpace();
// t == "lots of white space"

)�%�%Y@0#$-�	(-H�&������_`���$�&%0)���@ � %BÎ Ð ¢.� * ��� � £0*

¬õÍÅº�çf°,¹[R^� ¬õÍ
º�çV°,¹[R!¶{¶�®[Ö¸çV°,¹»ºKñ
·¸¯�¿
¹Î®[º1¯�³µ²�çDíD¯�ñ{¿
çV¼Ð²�ºKÆ������"Ú
)�@0MW%0#�dÍ�N��$#�3B- @dMW	��2IJ@E�&�.%�3c-H�&����AB�YMW�2	�I �.��%~M&	��2IJ@0�B-��.�2�$A��&á þvNK�*ÜPý]ÿ�@EA�3G@EAG@E�2Í��$�&��@0�2~#$�$-��Z	�M�@E�2��N�IJ%�AB�&-e* ! ��%~M&	��2IJ@E��-H�&����AB�
-HN�����	��2�.-/@0#$#��.��%"%�- � @E��%Y-�%�Þ]NB%�A � %�-/	�M6������AB�&MÆÎ Ð ��AF�&�B%d-H�&@EA�3B@0�23J�°#��$Í��2@E�2}*
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! �B% à -U%�- � @E��%G-H%�Þ]N�%�A � %Ï%0O0��% � �&-Q@PN��.M$� Î Ð %�A � 	�3B%�3F-H�&����AB�Z* ! �B%ÏMW	���IJ@0�+-��.�2�$A���á þ�N���Ü^ý]ÿ
��-U%�OE��% � �.%�3D�.	DÍ�%Ï�$A�#�@E�&�$A � *XTWM
0	�NaA�%�%�3�@(N�AB� � 	�3�%(MW	���IJ@0�4-��.�2�$A���=ºNB-�%(@0���ZÎ Ð ��AB-��.%�@034*Líe	��L�.���%�-H@0M&%G-H�&����AB�JÍ�N��$#�3B��AB�E=+bY���.��MWNB#�#6RQA�� � 	�3B%^-HN�����	��2�.=6�	�N
� @0ADNB-�%Y> ! %�O0� 7 )��.�2%0@0IÔ#$��K�%Y�&�B��-eû

QString str;
QString s = ...;
int x = ...;
QTextOStream( &str ) << s << " : " << x;

íe	��U�.�2@EA�-H#�@E�&�$	�A�-H=
%�-H��% � ��@E#�#$J�$MX�&�B%^-H�&����AB�E- � 	�A��.@0�$A�-�IJ	��2%P�&�B@0Aa	�A�%P%�- � @E��%^-H%�Þ]N�%0A � %0=
�	�Na-H��	�NB#�3 � 	�A�-H��3B%��~N�-H��AB�F�.��%
@E�2�6Î Ð MWN�A � �.��	�AG��AB-��.%�@034* ! ���$-
@E#�#$	�bY- �.��%~	���3�%��6	�M��.��%U�2%0��#�@ � %�IJ%0A��.-
�.	dÍ�% � 	�A��.�2	�#$#�%�3GÍ�~�&�B%Q�.�2@EA�-H#�@E�&	��$=0@EA�3^��@0- RLAB� � 	�3�%
-HN�����	��2��*
)�%�%Y@0#$-�	(@0���ZÎ Ð ¢.� * � � � £0*
; O0@EIJ��#$%�-,û?3 � #$	 � K}[�3 � #�	 � KZ* � ����=�MW	���%�1�%���[�MW	��2%01�%���* � ����=0#$@00	�N���[�#�@E�	�N���* � ����=BÞ�IJ@E�:[�Þ]IJ@E�Z* � ����=�- � �2	�#$#�10��%�bL[�- � ��	�#�#$1��$%�b9* � ����=
�.	�	�#$�&�$�,[��.	�	�#��.���+* � ���^@EA�3JOEMW	��2I"[�OEMW	���I°* � ��� *

Ë�¿0¿ÅÌ�¬õÍ
º�çV°,¹[R!¶{¶�®[º�²�çKºK®K�7°,º�³Ù·¸¯�¿Å¹Î®[º1¬õÍ
º�çV°,¹[R^� ®�Ú�¯�¿Å¹Î®[º

5 %��&NB�2AB- !65 R ; �$M6�&�B%d-H�.�2�$A��G-H�.@0�2�.-XbY���.�&R�)Z	��.��%���b"�$-H%"�$�º��%��&NB�2AB-Xí}' 8 ) ; *

QString string("Bananas");
bool a = string.startsWith("Ban"); // a == TRUE

)�%�%Y@0#$-�	(%�AB3�-H_a���.�+Î Ð ¢.� * � ��ú�£0*

¬õÍÅº�çf°,¹[Rª¬õÍÅº�çf°,¹[R!¶{¶{®[º�çf°,Ö.�÷³µ°,ºK´§ÍÅÖµ²u¯�´5·KÚ�¯�¿
¹Î®[º
5 %��&NB�2AB-/@c-��.�2�$A��^�&�B@0�6�B@0-/bY���$�.%�-���@ � %Y��%�IJ	�1�%�3(MW��	�I �.��%"-��.@0���º@0AB3J�&�B%d%0A�3+*
_`���$�&%0-���@ � %�IJ%�@EA�-Ï@EA� � �B@0��@ � �.%��YMW	��YbY��� � � >9�
�B@0�xûWû ��-H)���@ � %BÎ Ð �2%0�&NB�2A�- !65 R ; * ! ���$-Ï��A � #$N�3B%�-GRQSUTW� 7 # ; � ��@0��@ � �&%���-
bY�$�&� 3B% � �$IJ@0#Ò1�@0#$N�%�-�- Î ! '�� Ð = �,� Î 8 í Ð = ��� Î�Ü !6Ð = �,� Î.í�í Ð = � È Î.� 54Ð @EA�3 È � Î.)���@ � % Ð =Ò@0AB3 IJ@0�@0#$-H	`�$A � #�NB3�%a	��.��%��
RQA�� � 	�3B% � ��@E�2@ � �.%��2-e*

QString string = " white space ";
QString s = string.stripWhiteSpace(); // s == "white space"

)�%�%Y@0#$-�	(-H��IJ��#$�$MW�_`���$�&%�)���@ � %BÎ Ð ¢.� * ����� £0*

æ¸¿Åé»Ë0Ìv´ ¬õÍ
º�çV°,¹[R!¶�¶�ºK¿-(Á¿
é»Ë«Ìv´ ·�Ë2¿0¿ÅÌ�íD¿
ð ÀôÄõÚ1¯�¿
¹Î®[º

5 %��&NB�2AB-/�&�B%d-H�.�2�$A�� � 	�A�1�%0�2�.%�3(�&	^@
double

1�@E#�NB%B*
T&M6@ � 	�AB1�%��2-H�$	�AJ%��2��	�� 	 �k� N���-�=���N�ò"�$-/-H%��º�.	Gík' 8 ) ; Î.NBA�#$%�-�-¸N�ò"�$-/A�NB#�#$=��.��%Y3B%�MW@EN�#$� Ð @0A�3 � �$-Ò��%��&NB�2AB%�3+* 7 �.��%0�2bY��-H%�=���N�ò"�$-
-H%��º�.	P�&��N�%B*

QString string( "1234.56" );
double a = string.toDouble(); // a == 1234.56

)�%�%Y@0#$-�	(A�NBIJÍ�%��xÎ Ð ¢.� * � - � £0*
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�J¿0²�º�¬õÍÅº�çf°,¹[R!¶{¶�ºK¿$�!Ìv¿«²�º¸·�Ë2¿«¿
Ì�íD¿Åð7À<ÄõÚ�¯�¿Å¹Î®[º

5 %��&NB�2AB-/�&�B%d-H�.�2�$A�� � 	�A�1�%0�2�.%�3(�&	^@
float

1�@0#$N�%B*
T&M6@ � 	�AB1�%��2-H�$	�AJ%��2��	�� 	 �k� N���-�=���N�ò"�$-/-H%��º�.	Gík' 8 ) ; Î.NBA�#$%�-�-¸N�ò"�$-/A�NB#�#$=��.��%Y3B%�MW@EN�#$� Ð @0A�3 � �$-Ò��%��&NB�2AB%�3+* 7 �.��%0�2bY��-H%�=���N�ò"�$-
-H%��º�.	P�&��N�%B*
)�%�%Y@0#$-�	(A�NBIJÍ�%��xÎ Ð ¢.� * � - � £0*

°,¹»ºë¬õÍ
º�çV°,¹[R!¶�¶�ºK¿S��¹»º=·�Ë2¿«¿
Ì�íD¿Åð7À<Ä«Æ=°,¹»º&Ë2²�®"´½ÀÉÂ§ÄëÚ�¯�¿Å¹Î®[º

5 %��&NB�2AB-Q�.��%G-��.�2�$A�� � 	�A�1�%����&%03F�.	J@0A
int

10@0#$N�%G�.	D�.��%ÏÍ�@E-�%�70ý�R��H=ZbY��� � ����- �e� Í�G3B%�MW@EN�#$�4@0A�3�IJN�-H�4Í�%GÍ�%��.bY%�%�A � @0AB3
È�� *
T&MY��N�ò^�$-9A�	�ABA�NB#�#$=
@EA�3���- !65 R ; �&�B%�A��&�B%��2%^��@010%^Í�%�%0A�AB	F%����2	���-Q�$A��&�B% � 	�A�1�%���-��$	�A+*LT&MN��N�ò^�$-~A�	�A�ABN�#$#�=+@0AB3���-~ík' 8 ) ; =
�.��%0AJ�&�B%d-H�&����AB�G�$-/A�	��
@cA�N�IJÍ�%0�X@0�º@E#�#B	��+�$�
�B@0-/�$A�10@0#$��3 � ��@E�2@ � �&%0�2-X@0�
�&�B%d%�AB3+*

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

)�%�%Y@0#$-�	(A�NBIJÍ�%��xÎ Ð ¢.� * � - � £0*

Ìv¿Å¹[R�¬õÍ
º�çV°,¹[R!¶{¶$º�¿$�J¿Å¹[R1·�Ë2¿«¿
Ì�íD¿
ðÒÀôÄ«Æ=°,¹»º&Ë2²�®"´ÐÀÃÂÅÄZÚ�¯�¿
¹Î®[º

5 %��&NB�2AB-Q�.��%^-��.�2�$A�� � 	�A�1�%����&%03F�.	D@
long

1�@0#$N�%P�&	F�&�B%ÏÍ�@0-H%,7EývR[�H=6b"�B� � �C�$- �,� Í�G3B%�MW@EN�#$�+@EA�3�IJN�-H�XÍ�%GÍ�%��.bY%�%�A � @0AB3
È�� *
T&M6@ � 	�AB1�%��2-H�$	�AJ%��2��	�� 	 �k� N���-�=���N�ò"�$-/-H%��º�.	Gík' 8 ) ; Î.NBA�#$%�-�-¸N�ò"�$-/A�NB#�#$=��.��%Y3B%�MW@EN�#$� Ð @0A�3 � �$-Ò��%��&NB�2AB%�3+* 7 �.��%0�2bY��-H%�=���N�ò"�$-
-H%��º�.	P�&��N�%B*
)�%�%Y@0#$-�	(A�NBIJÍ�%��xÎ Ð ¢.� * � - � £0*

®[³µ¿Åç�º�¬õÍÅº�çf°,¹[R!¶{¶�ºK¿0ÍÅ³µ¿
ç�º¸·�Ë2¿0¿ÅÌ�íD¿
ð ÀôÄ=Æ=°,¹»º&Ë2²�®"´ÐÀÃÂÅÄZÚ1¯�¿
¹Î®[º

5 %��&NB�2AB-Ò�.��%c-H�&����AB� � 	�A�1�%����&%03J�&	(@
short

10@0#$N�%Ï�.	(�&�B%cÍ�@0-H%[70ý�R��H=�bY�B� � �F�$- �,� Í�c3B%�MW@EN�#$�
@EA�3FIJNB-�� Í�%cÍ�%��.b"%0%�A � @0AB3
È�� *
T&M6@ � 	�AB1�%��2-H�$	�AJ%��2��	�� 	 �k� N���-�=���N�ò"�$-/-H%��º�.	Gík' 8 ) ; Î.NBA�#$%�-�-¸N�ò"�$-/A�NB#�#$=��.��%Y3B%�MW@EN�#$� Ð @0A�3 � �$-Ò��%��&NB�2AB%�3+* 7 �.��%0�2bY��-H%�=���N�ò"�$-
-H%��º�.	P�&��N�%B*

éÎ°,¹»ºë¬õÍ
º�çV°,¹[R!¶�¶�ºK¿ÅÔG��¹»º=·�Ë2¿«¿
Ì�íD¿Åð7À<Ä«Æ=°,¹»º&Ë2²�®"´½ÀÉÂ§ÄëÚ�¯�¿Å¹Î®[º

5 %��&NB�2AB-
�.��%U-��.�2�$A�� � 	�AB1�%��2�.%�3Y�.	d@EA
unsigned int

1�@E#�NB%~�&	Y�.��%UÍ�@0-H%l70ý�R��H=Eb"�B� � �Ï�$- �,� Í�~3B%�MW@EN�#$��@0AB3ÏIJN�-H��Í�%UÍ�%��.bY%�%�A
� @EA�3JÈU�+*
T&M6@ � 	�AB1�%��2-H�$	�AJ%��2��	�� 	 �k� N���-�=���N�ò"�$-/-H%��º�.	Gík' 8 ) ; Î.NBA�#$%�-�-¸N�ò"�$-/A�NB#�#$=��.��%Y3B%�MW@EN�#$� Ð @0A�3 � �$-Ò��%��&NB�2AB%�3+* 7 �.��%0�2bY��-H%�=���N�ò"�$-
-H%��º�.	P�&��N�%B*
)�%�%Y@0#$-�	(A�NBIJÍ�%��xÎ Ð ¢.� * � - � £0*

é»Ìv¿Å¹[R�¬õÍ
º�çV°,¹[R!¶{¶$º�¿
Ôh�J¿Å¹[R1·�Ë2¿«¿
Ì�íD¿
ðÒÀôÄ«Æ=°,¹»º&Ë2²�®"´ÐÀÃÂÅÄZÚ�¯�¿
¹Î®[º

5 %��&NB�2AB-Ï�&�B%�-��.�2�$A�� � 	�A�10%��2�.%�3Ø�&	ì@0A
unsigned long

10@0#$N�%a�.	`�.��%�Í�@0-H%´70ý�R��H=UbY��� � � �$- �,� Í��3B%�MW@EN�#$��@0AB3 IJN�-H��Í�%
Í�%0�&bY%�%�A � @EA�3JÈU� *
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T&M6@ � 	�AB1�%��2-H�$	�AJ%��2��	�� 	 �k� N���-�=���N�ò"�$-/-H%��º�.	Gík' 8 ) ; Î.NBA�#$%�-�-¸N�ò"�$-/A�NB#�#$=��.��%Y3B%�MW@EN�#$� Ð @0A�3 � �$-Ò��%��&NB�2AB%�3+* 7 �.��%0�2bY��-H%�=���N�ò"�$-
-H%��º�.	P�&��N�%B*
)�%�%Y@0#$-�	(A�NBIJÍ�%��xÎ Ð ¢.� * � - � £0*

éÎ®[³µ¿Åç�º1¬õÍ
ºvçf°,¹[R!¶{¶�ºK¿
Ô\ÍÅ³&¿Åç�º»·�Ë2¿0¿ÅÌ�íD¿
ð ÀôÄ=Æ=°,¹»º&Ë2²�®"´ÐÀÃÂÅÄZÚ1¯�¿
¹Î®[º

5 %��&NB�2AB-"�.��%C-��.�2�$A�� � 	�A�1�%����&%03`�.	a@0A
unsigned short

1�@0#$N�%��.	a�&�B%FÍ�@0-H%�7Eý�R��H=/bY��� � �ì��- �e� Í�C3�%�M&@0N�#$�U@0AB3`IJNB-��~Í�%
Í�%0�&bY%�%�A � @EA�3JÈU� *
T&M6@ � 	�AB1�%��2-H�$	�AJ%��2��	�� 	 �k� N���-�=���N�ò"�$-/-H%��º�.	Gík' 8 ) ; Î.NBA�#$%�-�-¸N�ò"�$-/A�NB#�#$=��.��%Y3B%�MW@EN�#$� Ð @0A�3 � �$-Ò��%��&NB�2AB%�3+* 7 �.��%0�2bY��-H%�=���N�ò"�$-
-H%��º�.	P�&��N�%B*

Ï=¿0°�æA¬õÍ
ºvçf°,¹[R!¶{¶�º�ç�é»¹Î¯�²�º�´�·�éÎ°,¹»º&¹Î´J3£�2´"¹ Ú
T&M�PU�65.¾���PC��-~#$%�-H-~�&�B@0A��&�B%G#$%�A����.��	�M+�.��%G-H�.�2�$A���=º�&�B%�A��&�B%G-H�&����AB�J��-~�.�2NBA � @E�&%03�@E�4��	�-��$�.��	�A�PU�65.¾���Pº* 7 �.��%���bY��-H%GAB	��&�B��AB�
bY�$#�#?��@E����%�A4*
T&AJ>9� � * O0=����ºbY@E-/��	�-H-��$Í�#�%Y�.	Î�&�&��N�A � @0�.%��º@c-H�&����AB�Ï�.	^@c#$	�A���%��X#$%�A����&�4* ! �B��-X�$-ÒAB	^#$	�A���%��X��	�-H-��$Í�#$%�)ZN�-H%"-H%�� 8 %0A����&�4Î Ð �$M6�	�N
AB%�%�3J�.	^%0O0�.%�A�3(�.��%"#�%�AB�E�.�D	�MZ@c-H�&����AB�Z*

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

)�%�%Y@0#$-�	(-H%�� 8 %�AB�E�.�+Î Ð ¢.� * � -U��£0*
; O0@EIJ��#$%Bû?A�%��.bY	��2K}[�IJ@0�$# [�-HIJ�.� * � ��� *

¯�¿
¹Î®[º�¬õ±«³µ²�çÁíD¬õÍ
º�çV°,¹[R!¶{¶$é»¹Î°�¯�¿0æ¸´ ·�Ú�¯�¿Å¹Î®[º
5 %��&NB�2AB-/�&�B%dRQA�� � 	�3B%Y�2%�����%�-H%�A��.@0�.��	�AP	�M6�.��%"-��.�2�$A��6* ! �B%"��%�-HN�#$�º�2%�IJ@E��AB-/1�@E#��$3DN�AB�&�$#��.��%"-H�&����AB�G�$-/IJ	�3��$üB%03+*

¬õÍÅº�çf°,¹[Rª¬õÍÅº�çf°,¹[R!¶{¶�é»Ö¸Ö&´Uç�·�Ú�¯�¿
¹Î®[º
5 %��&NB�2AB-/@c-��.�2�$A��^�&�B@0�6�$-Ò�.��%"-��.�2�$A�� � 	�AB1�%��2�.%�3P�&	PN�����%�� � @0-H%B*

QString string( "TeXt" );
str = string.upper(); // t == "TEXT"

)�%�%Y@0#$-�	(#$	�b"%0�xÎ Ð ¢.�+* � - � £0*
; O0@EIJ��#$%�-,û?- � ����Í�Í�#$%Æ[�- � ����Í�Í�#$%B* � ���(@0AB3J-�Þ]# [�	�1�%���1���%0bÒ[ � N�-H�&	�I � [�IJ@0�$A+* � ��� *

¬õ±ÎÍ
º�çV°,¹[R ¬õÍÅº�çf°,¹[R!¶{¶�é»ºKñ:·ë·KÚ�¯�¿
¹Î®[º
5 %��&NB�2AB-/�&�B%d-H�.�2�$A��G%0A � 	�3B%�3(��AFR ! í"�PMW	���IJ@0��*
)�%�%Y> ! %�OE�&� 	�3�% � M&	��+IJ	���%d3B��10%��2-H% � 	�3��$A��}[�3�% � 	�3��$A��^	�MZRLAB� � 	�3�%Y-��.�2�$A���-e*
)�%�%Y@0#$-�	(>9)��.�2�$A��6û�û M&�2	�IJRQ�&M�� Î Ð ¢.� * � �U�U£�=B#�	 � @0#,�U�6����Î Ð ¢.� * � - � £L@EA�3D#$@0�.��A � Î Ð ¢.� * � �U-�£0*
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]°ç � écæ�ç2;<©X3�(1/Òæ�	:ê5(Fë

Ë�¿0¿ÅÌ�¿
Öµ´"çV²�ºK¿
ç*{�ÀF·¸¯�¿Å¹Î®[º1¬õÍ
º�çV°,¹[R�� ®§Â§Æ0¯�¿Å¹Î®[º1¬õÍ
º�çV°,¹[R^� ®JTZÚ
5 %��&NB�2AB- !65 R ; ��MVRXVF��-~AB	��X%�Þ]N�@E#6�&	µRaW`	��Qí}' 8 ) ; ��M4�.��%�^@0�2%P%�Þ]N�@E#|*ÒSU	��&%P�.��@0�4@(A�NB#�#
-��.�2�$A��J�$-9A�	��4%�Þ]NB@0#º�.	D@0A�%�IJ���&
-H�.�2�$A��GbY�B� � �J��-LA�	�A�ABN�#$#|*
; Þ]N��$1�@0#$%�AB�
�.	 � 	�IJ��@0��%BÎ,RXV]=:R�W Ð\� � � *

Ë�¿0¿ÅÌ�¿
Öµ´"çV²�ºK¿
ç*{�ÀF·¸¯�¿Å¹Î®[º1¬õÍ
º�çV°,¹[R�� ®§Â§Æ0¯�¿Å¹Î®[º1¯�³µ²�çìíD®JTZÚ
! �B��-Ò��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÍ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�ºÍ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Í�	�1�%YM&N�A � �&�$	�A+*
5 %��&NB�2AB- !65 R ; ��MVRXVF��-~AB	��X%�Þ]N�@E#6�&	µRaW`	��Qí}' 8 ) ; ��M4�.��%�^@0�2%P%�Þ]N�@E#|*ÒSU	��&%P�.��@0�4@(A�NB#�#
-��.�2�$A��J�$-9A�	��4%�Þ]NB@0#º�.	D@0A�%�IJ���&
-H�.�2�$A��GbY�B� � �J��-LA�	�A�ABN�#$#|*
; Þ]N��$1�@0#$%�AB�
�.	 � 	�IJ��@0��%BÎ,RXV]=:R�W Ð\� � � *

Ë�¿0¿ÅÌ�¿
Öµ´"çV²�ºK¿
ç*{�ÀF·¸¯�¿Å¹Î®[º1¯�³µ²�çìíD®§ÂÅÆ«¯�¿Å¹Î®[º�¬õÍ
º�çV°,¹[R&� ®JTZÚ
! �B��-Ò��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÍ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�ºÍ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Í�	�1�%YM&N�A � �&�$	�A+*
5 %��&NB�2AB- !65 R ; ��MVRXVF��-~AB	��X%�Þ]N�@E#6�&	µRaW`	��Qí}' 8 ) ; ��M4�.��%�^@0�2%P%�Þ]N�@E#|*ÒSU	��&%P�.��@0�4@(A�NB#�#
-��.�2�$A��J�$-9A�	��4%�Þ]NB@0#º�.	D@0A�%�IJ���&
-H�.�2�$A��GbY�B� � �J��-LA�	�A�ABN�#$#|*
; Þ]N��$1�@0#$%�AB�
�.	 � 	�IJ��@0��%BÎ,RXV]=:R�W Ð\� � � *

¯�¿
¹Î®[º�¬õÍÅº�çf°,¹[R ¿
Öµ´Uçf²�ºK¿
ç#�<·¸¯�¿
¹Î®[º�¬õÍÅº�çf°,¹[R^�I®§Â§Æ=¯�¿
¹Î®[º1¬õÍÅº�çf°,¹[R^� ®JTëÚ
5 %��&NB�2AB-/@c-��.�2�$A��^bY��� � �J�$-/�&�B%Y�2%�-HN�#$�º	�M � 	�A � @0�.%�AB@0�.��AB�G�.��%"-��.�2�$A��JRXVÏ@EA�3D�.��%"-H�&����AB�XR�WL*
; Þ]N��$1�@0#$%�AB�
�.	JRXV
* @E����%�AB3+Î,R�W Ð *

¯�¿
¹Î®[º�¬õÍÅº�çf°,¹[R ¿
Öµ´Uçf²�ºK¿
ç#�<·¸¯�¿
¹Î®[º�¬õÍÅº�çf°,¹[R^�I®§Â§Æ=¯�¿
¹Î®[º1¯�³µ²�çDíD®JTëÚ
! �B��-Ò��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÍ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�ºÍ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Í�	�1�%YM&N�A � �&�$	�A+*
5 %��&NB�2AB-/@c-��.�2�$A��^bY��� � �J�$-/�&�B%Y�2%�-HN�#$�º	�M � 	�A � @0�.%�AB@0�.��AB�G�.��%"-��.�2�$A��JRXVÏ@EA�3 � ��@E�2@ � �&%0�fRaWL*
; Þ]N��$1�@0#$%�AB�
�.	JRXV
* @E����%�AB3+Î,R�W Ð *

¯�¿
¹Î®[º�¬õÍÅº�çf°,¹[R ¿
Öµ´Uçf²�ºK¿
ç#�<·¸¯�¿
¹Î®[º�¯�³&²�çDíì®§Â§Æ0¯�¿
¹Î®[º1¬õÍÅº�çf°,¹[R^� ®JTëÚ
! �B��-Ò��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÍ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�ºÍ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Í�	�1�%YM&N�A � �&�$	�A+*
5 %��&NB�2AB-/@c-��.�2�$A��^bY��� � �J�$-/�&�B%Y�2%�-HN�#$�º	�M � 	�A � @0�.%�AB@0�.��AB�G�.��% � ��@E�2@ � �.%��VRXV^@0A�3J-H�.�2�$A��XRaWL*

¯�¿
¹Î®[º�¬õÍÅº�çf°,¹[R ¿
Öµ´Uçf²�ºK¿
ç#�<·¸¯�¿
¹Î®[º�¬õÍÅº�çf°,¹[R^�I®"Æ=¯�³µ²�çì¯�Ú
! �B��-Ò��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÍ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�ºÍ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Í�	�1�%YM&N�A � �&�$	�A+*
5 %��&NB�2AB-/@c-��.�2�$A��^bY��� � �J�$-/�&�B%Y�2%�-HN�#$�º	�M � 	�A � @0�.%�AB@0�.��AB�G�.��%"-��.�2�$A��JRL@EA�3 � ��@0��@ � �&%���áx*
; Þ]N��$1�@0#$%�AB�
�.	JRE* @0����%�A�34Î�á Ð *



ï ��Äoø,ö Ãe��Á�ó|ôEÇ�ÇÅ¦LÅ{¨HÅ�øxÅÆÃ�.}Å ��� ú

¯�¿
¹Î®[º�¬õÍÅº�çf°,¹[R ¿
Öµ´Uçf²�ºK¿
ç#�<·¸¯�³&²�çó¯�Æ=¯�¿Å¹Î®[º1¬õÍ
º�çV°,¹[R�� ®�Ú

! �B��-Ò��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÍ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�ºÍ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Í�	�1�%YM&N�A � �&�$	�A+*
5 %��&NB�2AB-/@c-��.�2�$A��^bY��� � �J�$-/�&�B%Y�2%�-HN�#$�º	�M � 	�A � @0�.%�AB@0�.��AB�G�.��% � ��@E�2@ � �.%���á4@0AB3J-��.�2�$A��JRE*
; Þ]N��$1�@0#$%�AB�
�.	JRE* ����%���%�AB3+Î�á Ð *

Ë�¿0¿ÅÌ�¿
Öµ´"çV²�ºK¿
ç#<·¸¯�¿Å¹Î®[º�¬õÍ
ºvçf°,¹[R�� ®§Â§Æ0¯�¿
¹Î®[º�¯�³&²�çDíÁ®JTZÚ
5 %��&NB�2AB- !65 R ; ��M�RXV(�$-U#�%�OE� � @0#$#�^#�%0-�-Q�&�B@0A�R�WÙ	��/ík' 8 ) ; ��M ���+��-QA�	���* ! �B% � 	�IJ��@E�2�$-�	�AC��- � @0-H%Ï-�%0A�-H���.��10%B*6SU	��.%Ï�&�B@0� @GA�NB#�#
-H�.�2�$A��G�$-ÒAB	��6%�Þ]N�@E#��.	G@0AF%�IJ���.d-H�&����AB�GbY��� � �J�$-/AB	�A�A�NB#�#�*
; Þ]N��$1�@0#$%�AB�
�.	 � 	�IJ��@0��%BÎ,RXV]=:R�W Ð à � *

Ë�¿0¿ÅÌ�¿
Öµ´"çV²�ºK¿
ç#<·¸¯�¿Å¹Î®[º�¯�³µ²�çìíì®§Â§Æ«¯�¿
¹Î®[º1¬õÍ
ºvçf°,¹[R^�I®JTZÚ
! �B��-Ò��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÍ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�ºÍ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Í�	�1�%YM&N�A � �&�$	�A+*
5 %��&NB�2AB- !65 R ; ��M�RXV(�$-U#�%�OE� � @0#$#�^#�%0-�-Q�&�B@0A�R�WÙ	��/ík' 8 ) ; ��M ���+��-QA�	���* ! �B% � 	�IJ��@E�2�$-�	�AC��- � @0-H%Ï-�%0A�-H���.��10%B*6SU	��.%Ï�&�B@0� @GA�NB#�#
-H�.�2�$A��G�$-ÒAB	��6%�Þ]N�@E#��.	G@0AF%�IJ���.d-H�&����AB�GbY��� � �J�$-/AB	�A�A�NB#�#�*
; Þ]N��$1�@0#$%�AB�
�.	 � 	�IJ��@0��%BÎ,RXV]=:R�W Ð à � *

¬,(ì²�º�²uÍÅº�çf´�²�¼0� ¿
Öµ´"çV²�ºK¿
ç#&F·¸¬,(Á²�ºK²�Í
º�çV´§²�¼0� ®"Æ0¯�¿
¹Î®[º1¬õÍÅº�çf°,¹[R^� ®[º�ç2Ú

_��2�$�.%�-/�.��%Y-��.�2�$A��XRkÿ��X�&	^�&�B%"-H�.�2%�@EI RE*
)�%�%Y@0#$-�	(íe	��2IJ@E�Z	�M6�&�B%d>�#Q@0�.@0)��&��%�@0I 	���%��2@E�&	���-�¢.TWA���N���[ 7 N��.��N��6@EA�3DSU%��.bY	��2K���AB�ÏbY���.�J>9��£

Ë�¿0¿ÅÌ�¿
Öµ´"çV²�ºK¿
ç#ÛÀF·¸¯�¿
¹Î®[ºë¬õÍ
º�çV°,¹[R&� ®§ÂÅÆ«¯�¿Å¹Î®[º�¯�³µ²�çìíì®JTZÚ
5 %��&NB�2AB- !65 R ; ��MURKVP��-Q#�%0O0� � @0#$#$G#$%�-�-L�&�B@0AC	��X%�Þ]N�@0#?�.	2RaWa	��/í}' 8 ) ; �$Mº��� ��-QA�	���* ! ��% � 	�IJ��@0����-H	�AD�$- � @0-H%c-�%�AB-��$�.��1�%?*ZSU	��&%
�.��@E�º@cA�NB#�#B-��.�2�$A��^��-ÒA�	��º%�Þ]NB@0#��.	G@EAD%�IJ���."-��.�2�$A��^b"�B� � �J��-ÒA�	�A�ABN�#$#|*
; Þ]N��$1�@0#$%�AB�
�.	 � 	�IJ��@0��%BÎ,RXV]= R�W Ð à5� � *

Ë�¿0¿ÅÌ�¿
Öµ´"çV²�ºK¿
ç#ÛÀF·¸¯�¿
¹Î®[ºë¯�³µ²�çìíì®§ÂÅÆ=¯�¿Å¹Î®[º1¬õÍ
º�çV°,¹[R�� ®JTZÚ
! �B��-Ò��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÍ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�ºÍ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Í�	�1�%YM&N�A � �&�$	�A+*
5 %��&NB�2AB- !65 R ; ��MURKVP��-Q#�%0O0� � @0#$#$G#$%�-�-L�&�B@0AC	��X%�Þ]N�@0#?�.	2RaWa	��/í}' 8 ) ; �$Mº��� ��-QA�	���* ! ��% � 	�IJ��@0����-H	�AD�$- � @0-H%c-�%�AB-��$�.��1�%?*ZSU	��&%
�.��@E�º@cA�NB#�#B-��.�2�$A��^��-ÒA�	��º%�Þ]NB@0#��.	G@EAD%�IJ���."-��.�2�$A��^b"�B� � �J��-ÒA�	�A�ABN�#$#|*
; Þ]N��$1�@0#$%�AB�
�.	 � 	�IJ��@0��%BÎ,RXV]=:R�W Ð à5� � *

Ë�¿0¿ÅÌ�¿
Öµ´"çV²�ºK¿
ç�ÀÛÀF·¸¯�¿
¹Î®[ºë¬õÍ
º�çV°,¹[R&� ®§ÂÅÆ«¯�¿Å¹Î®[º�¬õÍ
º�çV°,¹[R&� ®JTZÚ
5 %��&NB�2AB- !65 R ; �$M
RXVC��-9%0Þ�NB@0#º�.	�R�W`	��~ík' 8 ) ; �$MX�&�B%�P@0�2%P3��$MWM&%��2%0A���*QSQ	��.%P�&�B@0�X@JA�NB#�# -��.�2�$A��C��-�A�	��X%�Þ]N�@E#
�.	F@JAB	�A�A�NB#�#
%0IJ���&Y-H�&����AB�Z*
; Þ]N��$1�@0#$%�AB�
�.	 � 	�IJ��@0��%BÎ,RXV]=:R�W Ð\� � � *
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Ë�¿0¿ÅÌ�¿
Öµ´"çV²�ºK¿
ç�ÀÛÀF·¸¯�¿
¹Î®[ºë¬õÍ
º�çV°,¹[R&� ®§ÂÅÆ«¯�¿Å¹Î®[º�¯�³µ²�çìíì®JTZÚ
! �B��-Ò��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÍ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�ºÍ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Í�	�1�%YM&N�A � �&�$	�A+*
5 %��&NB�2AB- !65 R ; �$M
RXVC��-�%�Þ]N�@0# �&	�R�WØ	��Uí}' 8 ) ; ��MX�.��%0P@E�2%P3��$MWM&%��2%�AB�Æ*~SQ	��.%P�&�B@0�/@JABN�#$#
-H�&����AB�F�$-�A�	��X%0Þ�NB@0# �&	�@0Aa%�IJ���&
-H�.�2�$A��GbY�B� � �J��-LA�	�A�ABN�#$#|*
; Þ]N��$1�@0#$%�AB�
�.	 � 	�IJ��@0��%BÎ,RXV]=:R�W Ð �5� � *
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Öµ´"çV²�ºK¿
ç�ÀÛÀF·¸¯�¿
¹Î®[ºë¯�³µ²�çìíì®§ÂÅÆ=¯�¿Å¹Î®[º1¬õÍ
º�çV°,¹[R�� ®JTZÚ
! �B��-Ò��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÍ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�ºÍ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Í�	�1�%YM&N�A � �&�$	�A+*
5 %��&NB�2AB- !65 R ; �$M
RXVC��-�%�Þ]N�@0# �&	�R�WØ	��Uí}' 8 ) ; ��MX�.��%0P@E�2%P3��$MWM&%��2%�AB�Æ*~SQ	��.%P�&�B@0�/@JABN�#$#
-H�&����AB�F�$-�A�	��X%0Þ�NB@0# �&	�@0Aa%�IJ���&
-H�.�2�$A��GbY�B� � �J��-LA�	�A�ABN�#$#|*
; Þ]N��$1�@0#$%�AB�
�.	 � 	�IJ��@0��%BÎ,RXV]=:R�W Ð �5� � *

Ë�¿0¿ÅÌ�¿
Öµ´"çV²�ºK¿
ç#�<·¸¯�¿Å¹Î®[º�¬õÍ
ºvçf°,¹[R�� ®§Â§Æ0¯�¿
¹Î®[º�¯�³&²�çDíÁ®JTZÚ
5 %��&NB�2AB- !65 R ; �$MVRXVJ�$-~#$%�O0� � @E#�#$(�E��%�@0�.%��Ò�.��@EA5R�W°	��Qí}' 8 ) ; �$M+���X�$-~A�	���* ! ��% � 	�IJ��@E�2�$-�	�A��$- � @0-H%G-H%�AB-��$�&�$1�%B*/SU	��&%^�&�B@0�4@
ABN�#$#B-H�.�2�$A��Ï�$-ÒAB	��º%�Þ]N�@E#��&	P@0AJ%0IJ���&"-H�&����AB�GbY��� � �J�$-ÒAB	�A�A�NB#�#�*
; Þ]N��$1�@0#$%�AB�
�.	 � 	�IJ��@0��%BÎ,RXV]=:R�W Ð � � *

Ë�¿0¿ÅÌ�¿
Öµ´"çV²�ºK¿
ç#�<·¸¯�¿Å¹Î®[º�¯�³µ²�çìíì®§Â§Æ«¯�¿
¹Î®[º1¬õÍ
ºvçf°,¹[R^�I®JTZÚ
! �B��-Ò��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÍ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�ºÍ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Í�	�1�%YM&N�A � �&�$	�A+*
5 %��&NB�2AB- !65 R ; �$MVRXVJ�$-~#$%�O0� � @E#�#$(�E��%�@0�.%��Ò�.��@EA5R�W°	��Qí}' 8 ) ; �$M+���X�$-~A�	���* ! ��% � 	�IJ��@E�2�$-�	�A��$- � @0-H%G-H%�AB-��$�&�$1�%B*/SU	��&%^�&�B@0�4@
ABN�#$#B-H�.�2�$A��Ï�$-ÒAB	��º%�Þ]N�@E#��&	P@0AJ%0IJ���&"-H�&����AB�GbY��� � �J�$-ÒAB	�A�A�NB#�#�*
; Þ]N��$1�@0#$%�AB�
�.	 � 	�IJ��@0��%BÎ,RXV]=:R�W Ð � � *

Ë�¿0¿ÅÌ�¿
Öµ´"çV²�ºK¿
ç#�ÛÀF·¸¯�¿
¹Î®[ºë¬õÍ
º�çV°,¹[R&� ®§ÂÅÆ«¯�¿Å¹Î®[º�¯�³µ²�çìíì®JTZÚ
5 %��&NB�2AB- !65 R ; ��M
RKVD�$-9#$%�O0� � @E#�#$J�E��%�@0�.%��Q�&�B@0Aa	��U%�Þ]N�@E#º�.	ÎR�Wì	��Uí}' 8 ) ; �$MX�$�X��-9AB	��Æ* ! �B% � 	�IJ��@0����-H	�A���- � @0-H%(-�%�AB-��$�.��1�%?*
SU	��.%Y�&�B@0�6@ÏABN�#$#�-H�&����AB�Ï��-LA�	��º%0Þ�NB@0#��.	P@0AJ%�IJ���.Y-��.�2�$A��Gb"�B� � �J��-LA�	�ABA�N�#$#�*
; Þ]N��$1�@0#$%�AB�
�.	 � 	�IJ��@0��%BÎ,RXV]=:R�W Ð �5� � *

Ë�¿0¿ÅÌ�¿
Öµ´"çV²�ºK¿
ç#�ÛÀF·¸¯�¿
¹Î®[ºë¯�³µ²�çìíì®§ÂÅÆ=¯�¿Å¹Î®[º1¬õÍ
º�çV°,¹[R�� ®JTZÚ
! �B��-Ò��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÍ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�ºÍ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Í�	�1�%YM&N�A � �&�$	�A+*
5 %��&NB�2AB- !65 R ; ��M
RKVD�$-9#$%�O0� � @E#�#$J�E��%�@0�.%��Q�&�B@0Aa	��U%�Þ]N�@E#º�.	ÎR�Wì	��Uí}' 8 ) ; �$MX�$�X��-9AB	��Æ* ! �B% � 	�IJ��@0����-H	�A���- � @0-H%(-�%�AB-��$�.��1�%?*
SU	��.%Y�&�B@0�6@ÏABN�#$#�-H�&����AB�Ï��-LA�	��º%0Þ�NB@0#��.	P@0AJ%�IJ���.Y-��.�2�$A��Gb"�B� � �J��-LA�	�ABA�N�#$#�*
; Þ]N��$1�@0#$%�AB�
�.	 � 	�IJ��@0��%BÎ,RXV]=:R�W Ð �5� � *

¬,(ì²�º�²uÍÅº�çf´�²�¼0� ¿
Öµ´"çV²�ºK¿
ç#�&�F·¸¬,(Á²�ºK²�Í
º�çV´§²�¼0� ®"Æ0¬õÍÅº�çf°,¹[R^� ®[º�ç�Ú

5 %�@03B-/@c-��.�2�$A��^MW��	�I �.��%"-��.�2%�@EIÈRU�$A��.	^-H�.�2�$A���Rkÿ��x*
)�%�%Y@0#$-�	(íe	��2IJ@E�Z	�M6�&�B%d>�#Q@0�.@0)��&��%�@0I 	���%��2@E�&	���-�¢.TWA���N���[ 7 N��.��N��6@EA�3DSU%��.bY	��2K���AB�ÏbY���.�J>9��£



! �B%Y>9)��.�2�$A�� 8 �$-�� � #$@0-H-Ò����	�1���3B%�-/@c#$��-H�
	�MZ-H�&����AB�E-e*
#include <qstringlist.h>
T&A��B%��2�$�&-Ò>4Ü?@E#�NB% 8 �$-H�=¢.� * �+� îU£0àd>9)��.�2�$A��
�(*

@ 3�9 � 	�/�G çJ'9(çdè6ë

��½B��¡�� ¨6¾ ���p©}� Î Ð
��½B��¡�� ¨6¾ ���p©}� Î � 	�AB-��
>9)��.�2�$A�� 8 �$-���ûä# Ð
��½B��¡�� ¨6¾ ���p©}� Î � 	�AB-��
>4Ü?@E#�NB% 8 �$-H�Æàd>9)��.�2�$A��
� û # Ð
��½B��¡�� ¨6¾ ���p©}� Î � 	�AB-��
>9)��.�2�$A��µû � Ð
��½B��¡�� ¨6¾ ���p©}� Î � 	�AB-�� � ��@E�!WY� Ð
1�	��$3 © ¦ ¡�� Î Ð
>9)��.�2�$A���k2¦ � ¨DÎ � 	�AB-��º>�)��&����AB�µûä-H%�� Ð � 	�A�-H�
>9)��.�2�$A�� 8 ��-H�
¾ ¡��]� Î � 	�A�-H�º>9)��.�2�$A��µû -��.�$=�Í�	�	�# � -J� !65 R ;~Ð � 	�AB-��
>9)��.�2�$A�� 8 ��-H�
¾ ¡��]� Î � 	�A�-H�º> 5 %�� ; O0��ûä%�O0��� Ð � 	�A�-H�

% æ�écæK	�/ @ 319 � 	�/�G ç2F9(ç"è6ë

>9)��.�2�$A�� 8 ��-H� ®.¡ ¦ ��½B��¡����p©}� Î � 	�A�-H�º>9)��.� 8 �$-��Åû @0- � �$� Ð
>9)��.�2�$A�� 8 ��-H� ©k�?�p�p� Î � 	�AB-��º>�)��&����AB�µû -H%���= � 	�A�-H�º>9)��&����AB�µû -H�&�$=�Í�	�	�#�@E#�#$	�b ; IJ���. ; A��.�2�$%�-J� í}' 8 ) ;�Ð
>9)��.�2�$A�� 8 ��-H� ©k�?�p�p� Î � 	�AB-��º>��
��@E�!û -H%���= � 	�A�-H�6>9)��.�2�$A���ûä-��.�$=�Í�	�	�#�@0#$#$	�b ; IJ���. ; A��.�2�$%�-X� ík' 8 ) ;9Ð
>9)��.�2�$A�� 8 ��-H� ©k�?�p�p� Î � 	�AB-��º> 5 %�� ; OE��û -�%���= � 	�A�-H�º>9)��&����AB�Îûä-H�&�$=�Í�	�	�#�@E#�#$	�b ; IJ���. ; A��.�2�$%�-J� í}' 8 ) ;dÐ

¡ çdæ�é&	 � ç2;<¡ ç"ë�/Lè
	�6Dæ�	:ê5(

! �B%Y>9)��.�2�$A�� 8 �$-�� � #$@0-H-Ò����	�1���3B%�-/@c#$��-H�
	�MZ-H�&����AB�E-e*
T&�L�$-YN�-H%�3°�.	a-H�&	���%J@0A�3ìIJ@0AB����N�#$@0�.%F-H�&����AB�E-Y�.��@0�L#�	���� � @0#$#$CÍ�%�#$	�A����.	��E%0�&�B%��|*&�6@0-H� � @0#$#��>9)��.�2�$A�� 8 �$-H�Q�$-Y@F>4ÜZ@0#$N�% 8 �$-��U	�M
>�)��&����AB�F	�ÍxÑ|% � �.-,*~' -9	�����	�-�%03��.	�>9)��.� 8 ��-H�&= bY��� � �a-H�&	���%�-~��	��$A��.%��2-9�.	 � ��@E�2@ � �&%0�2-H=
>9)��.�2�$A�� 8 ��-H�Ò3B%�@0#$-9bY���.�a�2%0@0#º>9)��&����AB�
	�ÍxÑ|% � �.-e*QTW�X�$-9�&�B% � #�@E-�-d	�M � ��	�� � %PbY��%�AB%�1�%��U�	�NabY	���KJb"�$�.��RQA�� � 	�3B%^-H�.�2�$A���-,*U>�)��&����AB� 8 �$-��/�$-9��@E�2�X	�M4�.��%P>9� ! %�IJ��#�@E�&%
8 �$Í��2@0��}*
8 �$KE%Ï>�)��&����AB�G�$�&-H%�#$M�=B>9)��&����AB� 8 ��-H�
	�ÍxÑ|% � �.-Ò@E�2%c�$IJ��#$� � ���.#�G-��B@0�2%03+*?×�@E-�-H��AB�(�&�B%�I @0�2	�NBA�3D@E-L10@0#$N�%�Ý���@0�2@EIJ%��.%��2-L��-LÍ�	��&�DM&@0-H�
@EA�3D-H@0M&%B*
)��&����AB�E- � @0AFÍ�%d@E3�3�%03J�&	^@c#��$-�� N�-H��AB�^@E����%�AB3+Î Ð =]	���%���@0�.	��xâ5�(Î Ð 	��X	���%���@0�.	��xà(à(Î Ð =]%B* �6*
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QStringList fonts;
fonts.append( "Times" );
fonts += "Courier";
fonts += "Courier New";
fonts << "Helvetica [Cronyx]" << "Helvetica [Adobe]";

)��&����AB�G#$��-H�&-L��@E1�%Y@0AJ�$�&%���@0�.	���=�>�)��&����AB� 8 �$-���û�û T&�&%���@0�.	��xÎ Ð =�%B* �6*

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

}
cout << endl;
// Output:
// Times:Courier:Courier New:Helvetica [Cronyx]:Helvetica [Adobe]:

Û0	�N � @0A � 	�A � @0�.%�A�@E�&%"@0#$#��.��%"-��.�2�$A���-Ò�$AJ@c-��.�2�$A��G#��$-��
��AB�&	P@c-��$A���#$%c-��.�2�$A��CÎ.bY�$�&�(@EAJ	����&�$	�A�@E#�-�%0��@0��@0�.	�� Ð NB-��$A��9Ñ.	��$A+Î Ð =�%B* �6*

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

Û0	�N � @0AJ-H	��2�6�.��%d#��$-��
b"�$�.�P-H	��2��Î Ð =]@0AB3J%�O0�.�2@ � �Z@YA�%�b #$�$-��ºbY�B� � � � 	�A��.@0�$A�-/	�AB#�Y�.��	�-H%�-H�&����AB�E-Òb"�B� � � � 	�A��.@0�$AJ@Y��@0���&� � NB#�@E�
-HN�Í�-H�.�2�$A���Î.	��4IJ@E� � �J@c��@0���&� � NB#�@E�X�2%���N�#$@0�/%0O0����%�-�-H�$	�A Ð NB-��$A��^�&�B%Y�E��%�� Î Ð M&N�A � �&�$	�A�-H=�%?* �6*

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]

; O0�$-H�&�$A��^-��.�2�$A���- � @0AJÍ�%Y-���#��$�º�$A��.	^-H�&����AB�G#$��-H�.-ÒbY���.� � �B@0��@ � �.%��$=]-��.�2�$A��^	��X�2%���N�#$@0�X%�OE���2%0-�-H��	�A(-H%���@E�2@0�.	��2-H=�%B* �6*

QString s = "Red\tGreen\tBlue";
QStringList colors = QStringList::split( "\t", s );
cout << colors.join( ", " ) << endl;
// Output:
// Red, Green, Blue

)�%�%Y@0#$-�	(TWIJ��#�� � �$�&#$c@0AB3 ; OE��#$� � ���.#�Y)��B@0��%�3J�
#$@0-H-�%0-�= ! %�OE� 5 %�#$@0�.%�3J�
#$@0-H-�%0-Ò@0AB3JSU	�A�Ý�áQRLT6� #�@E-�-H%�-e*

G çJ'9Pç"èª©X3�(1/Òæ�	:ê5(F¡ ê�/«31 çJ(CæEécæ�	:ê5(

¬õÍÅº�çf°,¹[R ��°�®[ºK¶{¶{¬õÍ
ºvçf°,¹[R ��°�®[º«·�Ú
� �2%�@E�&%0-/@0AD%0IJ���&"-H�&����AB�G#$��-H�Æ*

¬õÍÅº�çf°,¹[R ��°�®[ºK¶{¶{¬õÍ
ºvçf°,¹[R ��°�®[º«·»¯�¿Å¹Î®[º1¬õÍ
º�çV°,¹[R ��°�®[ºh�7ÌuÚ
� �2%�@E�&%0-d@ � 	���D	�MÒ�&�B%D#��$-H�.9.* ! �B��-dMWNBA � �.�$	�A°�$-"10%��2JM&@0-H�LÍ�% � @0NB-�%D>�)��&����AB� 8 �$-��Q��-Y�$IJ��#$� � ���.#�C-��B@0��%�3+*Ï<9	�bY%�1�%��$=4MW	��9�.��%
���2	����2@0IJIJ%0�/�&�B��-L��-U�.��%Y-H@0IJ%Ï@E-L@^3�%�%�� � 	���}*ZTWM
�&�B��-Q#��$-H� 	��/�.��%c	��������$A�@0#?	�A�%G	��/-�	�IJ%c	��.��%0�X#��$-��+�2%0MW%���%�A � ��AB�G�.��%c-H@0IJ%
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-H��@E�2%�3J3B@0�.@c��-ÒIJ	�3��$üB%�3B=��.��%"IJ	�3��$MW��$A��^#��$-��
üB��-��ºIJ@EKE%0-/@ � 	����=��|* %B* � 	����Ý�	�ABÝ�bY�2�$�&%B*

¬õÍÅº�çf°,¹[R ��°�®[ºK¶{¶{¬õÍ
ºvçf°,¹[R ��°�®[º«·»¯�¿Å¹Î®[º1¬,L=²�Ì�éÎ´J��°�®[º*\¬õÍ
ºvçf°,¹[RN�`�7ÌuÚ
� 	�A�-H�&��N � �&-L@cA�%�b�-��.�2�$A��Ï#$�$-�� �&�B@0�º�$-/@ � 	���"	�M-9.*

¬õÍÅº�çf°,¹[R ��°�®[ºK¶{¶{¬õÍ
ºvçf°,¹[R ��°�®[º«·»¯�¿Å¹Î®[º1¬õÍ
º�çV°,¹[R^� °�Ú

� 	�A�-H�&��N � �&-L@c-��.�2�$A��Ï#$�$-�� � 	�A�-H�$-��.��AB�G	�M6�.��%"-��$A���#$%Ï-��.�2�$A���O.* 8 	�AB�E%0�X#��$-��.-/@E�2%Y%�@0-H�$#� � �2%�@E�&%�3(@E-/MW	�#$#�	�bY-eû

QStringList items;
items << "Buy" << "Sell" << "Update" << "Value";

¬õÍÅº�çf°,¹[R ��°�®[ºK¶{¶{¬õÍ
ºvçf°,¹[R ��°�®[º«·»¯�¿Å¹Î®[º1¯�³µ²�çìíD°�Ú
� 	�A�-H�&��N � �&-L@c-��.�2�$A��Ï#$�$-�� � 	�A�-H�$-��.��AB�G	�M6�.��%"-��$A���#$%Ï#�@E�&�$A�Ý � -��.�2�$A���O|*
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º�ç<��°�®[ºh� ²�®"¯�°�°�Úìè�®[ºK²�ºK°�¯�ê
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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) );
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
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// Hawthorne, Mary earns 90000
// Jones, Tom earns 60000
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��	�-��$�&�$	�A(Í�d�$A � �2%�IJ%0A��.��AB�:[�3B% � ��%�IJ%�A��.�$A��Y�&�B%��$�&%0�2@0�.	���* ! ��%��$�.%��2@E�&	�� �2%��.N���A�%�3PÍ�d%0A�3+Î Ð ��	���AB�&-X�.	Ï�.��%��$�.%�I bY��� � �P�$-/	�A�%
��@0-H�º�&�B%�#$@0-H�º�$�&%�I ��AJ�.��% � 	�AB�&@E��AB%���* ! ��%"��@0-H�&ÝW�&�B%�Ý�%�AB3P�$�.%��2@E�&	��+��-Ò-��.��#$#�@E-�-H	 � �$@0�.%�3(bY���.�(�&�B%d#$�$-��º�$�6Í�%�#$	�A���-/�.	�=���	�bY%�1�%��+�$�
�$-=P�N0ÿZ3B%��2%�M&%��2%0A � %0@0Í�#$%�)B	���%��2@E�&	��*W?Î Ð bY��#$#�AB	��º�2%0�&NB�2AJ@cbY%�#$#�Ý�3B%�ü?A�%�3D10@0#$N�%B*�TWMZ�.��%Y#��$-H�
�$-Ò%�IJ���.BÎ Ð =��.��%"���.%���@0�.	��+��%��.N��2AB%�3
Í�YÍ�%����$A+Î Ð b"�$#$#�%�Þ]N�@E#��.��%"���.%���@0�.	��+��%��.N��2AB%�3(Í�Y%�A�34Î Ð *
'+A�	��.��%0�Xb"@EY�&	^üBAB3J@0AJ�$�&%�IÓ�$AD�&�B%d#$�$-�� ��-/Í�YNB-��$A��P�&�B%dÞ]í��$A�34Î Ð @0#$��	��2�$�&�BI°*�íe	��4%�O0@EIJ��#$%Bû

QValueList list;
...
QValueList::iterator it = qFind( list.begin(), list.end(), 3 );
if ( it != list.end() )

// it points to the found item

T&���$-G-H@0M&%a�&	ì��@E1�%aIJN�#$�&�$��#$%a���.%���@0�.	��2-Ï	�Aä�.��%�#$��-H�"@0�9�.��%�-H@0IJ%a�.��IJ%B*`T&M9-�	�IJ%�IJ%�IJÍ�%0�c	�M~�&�B%a#��$-��d��-^�2%�IJ	�10%�3�=U	�A�#$
�$�.%��2@E�&	���-Q��	���AB�&�$A��J�.	D�.��%Ï��%�IJ	�1�%�3�IJ%�IJÍ�%��LÍ�% � 	�IJ%Ï�$A�10@0#$��34*/T&A�-H%��2�.��AB�J��AB�&	F�&�B%G#$��-H�X3�	�%�-UAB	��+�$A�10@0#$��3B@0�.%^@EA�P���.%��2@E�&	���*
íe	�� � 	�AB1�%�AB��%�A � %�=��&�B%dM&N�A � �&�$	�A(#�@E-���Î Ð ��%��.N��2AB-X@Y�2%�M&%��2%�A � %d�&	^�&�B%d#$@0-H�6���.%�IÓ��A(�.��%"#��$-H�&=�@EA�3Jü?�2-H�ÆÎ Ð �2%��.N���A�-X@Y�2%�M&%��2%0A � %d�&	
�.��%Y�.��%"üB��-��
���.%�I°*]T&M6�&�B%d#$��-H�
�$-Ò%0IJ���&?Î Ð =�Í�	��&�(#$@0-H�ÆÎ Ð @0AB3JüB��-���Î Ð �B@01�%"N�AB3�%�ü?A�%�3JÍ�%0��@010��	��9Î.�	�NB�X@0����#$� � @0�.�$	�AJb"�$#$# � ��@0-H�
	��X3B	^NBA�����%�3�� � �.@0Í�#$%"�&�B��AB�E- Ð *�RQ-�%Y#$@0-H�ÆÎ Ð @0AB3JüB��-���Î Ð bY�$�&� � @0N��.�$	�A�=�M&	��4%�O0@EIJ��#�%?û

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;

}
...
QValueList dlist;
double d = dlist.last(); // undefined

�6% � @0NB-�%^>4Ü?@E#�NB% 8 ��-H�4��-U1�@E#�NB%�Ý�Í�@0-H%�3��&�B%��2%G��-UA�	JAB%�%�3C�&	JÍ�% � @0��%�MWNB#B@EÍ�	�N��+3�%�#$%��.��AB�P�$�.%�IJ-U��A��&�B%c#��$-H�Æ* ! �B%c#��$-��X�B	�#�3B-L�$�.-
	�bYA � 	�����%�-4@EA�3(bY��#$#�MW��%�%9�.��%�I ��M?�&�B% � 	��2�2%0-���	�AB3��$A��YIJ%�IJÍ�%��+	��+�&�B%�#$��-H�6���.-H%�#�M?�$-/3�%�#$%��.%�3+*�Û0	�N � @0A(MW	�� � %9�.��%d#��$-��6�.	ÏM&�2%�%
@E#�#B	�M6���.-/�$�&%0IJ-/bY���.� � #$%�@0�,Î Ð *
>XÜ?@0#$N�% 8 �$-��~�$-Y-��B@0��%�3`�$IJ��#$� � ���.#$�=ÒbY��� � �ìIJ%�@0AB-Y��� � @EA`Í�% � 	����$%�3°�$A � 	�AB-��.@0AB�L�.��IJ%?*PTWMQIJN�#$�&�$��#$%F>4ÜZ@0#$N�% 8 ��-H�~�$A�-H�&@EA � %0-
-H��@E�2%^�&�B%G-H@0IJ%G3B@0�.@(@0A�3�	�A�%^A�%�%03�-U�&	FIJ	�3��$MWG�$�.- � 	�A��.%�A��.-H=6�&�B��-~IJ	�3B��M&���AB�(��AB-��.@0A � %PIJ@0K�%�-U@ � 	���G@EA�3�IJ	�3��$üB%0-Q�$�.-
���2�$1�@0�.% � 	����)?�&�B%��2%0MW	��2%����ZA�	��6@EMWM&% � �Z�.��%�	��.��%0� �$A�-H�&@EA � %�-,* ! ���$-X��-X	�M&�&%�A � @E#�#$%�3 � � 	���"	�A(b"�����.%��Æ*]TWM?@Y>4Ü?@E#�NB% 8 �$-H�º��-XÍ�%0��AB�
NB-�%03D��AJ@cIJNB#��.�$Ý��&�B�2%�@E3�%�3J���2	����2@0IJ=��	�NJIJN�-H�º����	��&% � �6@0#$#�@ �}� %0-�-/�.	P�&�B%d#$��-H��*�)�%�%Y>9\CN��.%�O?*
! �B%��2%�@0��%�-�%�10%��2@E#/bY@0�-Ï�.	°�$A�-H%����9���.%�IJ-Ï�$A��.	ì�&�B%C#$��-H��* ! ��%�����%���%�AB3+Î Ð @EA�3ä@E����%�AB3+Î Ð M&N�A � �&�$	�A�-G��AB-�%����9�$�&%�IJ-G@0�9�.��%
Í�%0�E�$A�AB��AB�Ï@0AB3^�.��%d%�A�3^	�MB�.��%9#$�$-��6��%�-���% � �.��10%�#�}* ! �B%��$A�-H%��2��Î Ð MWNBA � �&�$	�A � 	�IJ%�-4��AP-H%�1�%���@0# � @E1�	��2-4@EA�3 � @EA^Í�%dN�-H%�3^�.	c@03B3
	�AB%Y	��XIJ	��2%"���.%�IJ-/@E�º-���% � �$ü � ��	�-��$�&�$	�A�-Òb"�$�.���$AJ�&�B%d#$��-H��*
T&�&%0IJ- � @EAaÍ�%^@E#�-H	CÍ�%P�2%0IJ	�1�%�3�MW��	�I �.��%P#��$-��Ò��Aa-H%�1�%���@0#ºbY@E�-,* ! ��%���%G@0��%(-�%�10%��2@E#61�@0����@EA��.-9	�M4�&�B%^��%�IJ	�1�%BÎ Ð M&N�A � �.��	�AB=
bY�B� � � �2%�IJ	�1�%0-"@a-H��% � ��ü � ���.%�I MW�2	�I �&�B%C#$��-H��* ! ��%F��%�IJ	�1�%BÎ Ð MWN�A � �.��	�AØbY�$#�#LüBAB3ì@EA�3Ø�2%0IJ	�1�%F�$�&%0IJ-Ï@ �k� 	��23B��AB�a�&	`@
-H��% � ��ü � �$�&%�IÓ1�@E#�NB%B*
8 �$-��.- � @0ACÍ�%"@E#�-H	J-H	��2�.%�3JbY���.�D�.��%Y-�	����ÆÎ Ð MWNBA � �&�$	�A�=B	�� � @EADÍ�%c-�	����&%03JN�-H��AB�P�.��%Y>9� ! %�IJ��#�@E�&% 8 ��Í���@0�2}*Bíe	��X%�OE@0IJ��#$%YbY���.�
Þ]<9%0@0��)�	����ÆÎ Ð û
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; O0@EIJ��#$%Bû

QValueList l;
l.append( 5 );
l.append( 8 );
l.append( 3 );
l.append( 4 );
qHeapSort( l );

)�%�%Y@0#$-�	(>4ÜZ@0#$N�% 8 ��-H�.TW�.%��2@E�&	���¢.� * � È � £�=�>9� ! %�IJ��#$@0�.% 8 �$Í��2@E�2Y�
#$@0-H-�%0-�=BTWIJ��#$� � ���.#$c@0A�3 ; O0��#�� � �$�&#$c)��B@0�2%03P� #�@E-�-H%�-Q@0AB3
SU	�ABÝ�áLRQT6�
#$@0-H-H%�-,*

G çJ'9Pç"è^pUq�6Fç7¡ ê5/03� ç2(Fæ�écæK	}ê�(

¬,L¸²�Ì�éÎ´J��°�®[ºK¶{¶{±2¿Å¹Î®[º<��ºK´Uçf²�ºK¿
ç
! �B��-"�$�&%���@0�.	��~��-"@0A`��AB-��.@0AB�&�$@0�.�$	�A°	�MÒ>XÜ?@0#$N�% 8 �$-��.�
	�AB-��.TW�.%���@0�.	��9MW	��~�.��%J-H@0IJ%D�.���%J@E-d�.���$-">4Ü?@E#�NB% 8 �$-H�Æ*ÏTWAÙ	��.��%���b"	���3�-H=
�$MX�	�Na�$A�-H�&@EA��.��@E�&%(>4ÜZ@0#$N�% 8 �$-��.= � 	�A�-H�&T&�&%0�2@0�.	��U��-�@J>4Ü?@E#�NB% 8 �$-H�&� 	�A�-H�&T&�&%���@0�.	��|*~)�%�1�%���@0#ºIJ%0IJÍ�%��LM&N�A � �.��	�AaNB-�%J�$�&= -�N � �a@E-
>XÜ?@0#$N�% 8 �$-���û�û Í�%0�E�$A+Î Ð =?bY��� � �J�2%0�&NB�2A�-X@EAD�$�&%���@0�.	��4��	���AB�&�$A��G�&	P�&�B%dü?�2-H�6�$�&%�IÓ�$AD�&�B%d#$�$-���*
í�NBA � �&�$	�A�@E#�#$�=6�&�B��-L��-U@E#�IJ	�-H� �.��%c-H@0IJ%G@0-QTW�.%��2@E�&	���* ! ��%c	�AB#�Ï3B��M&MW%���%�A � %Y��-U�	�N � @0ABA�	�� N�-H%Ï�
	�AB-��.TW�.%��2@E�&	��ÒMW	��/AB	�A�Ý � 	�A�-H�
	���%��2@E�&�$	�A�-H=�@0AB3J�&�B@0�6�.��% � 	�IJ����#$%��X	�MW�.%�A � @EAJ�E%0A�%���@0�.%"Í�%0�&�.%�� � 	�3�%Y�$M6�	�NJN�-H%Y�
	�AB-��.TW�.%��2@E�&	���*
)�%�%Y@0#$-�	(>4ÜZ@0#$N�% 8 ��-H�.TW�.%��2@E�&	���¢.� * � È � £Q@0A�3JT&�&%0�2@0�.	���¢.� * � � �U£0*

¬,L¸²�Ì�éÎ´J��°�®[ºK¶{¶:��ºK´"çV²�º�¿
ç
! �B��-����.%��2@E�&	��Q�$-�@0Aa�$A�-H�.@0A��.�$@0�.��	�Aa	�M4>4ÜZ@0#$N�% 8 ��-H�.TW�.%��2@E�&	��UMW	��U�.��%P-�@EIJ%(�&���%^@E-9�&�B��-~>XÜ?@0#$N�% 8 �$-���*~T&A�	��&�B%��Ub"	���3�-H=
�$M4�	�N
�$A�-H�.@0A��.�$@0�.%�>4ÜZ@0#$N�% 8 ��-H�.=�TW�.%��2@E�&	��º�$-4@�>4ÜZ@0#$N�% 8 �$-��.TW�.%��2@E�&	���*�)�%�10%��2@E#EIJ%�IJÍ�%0�ºMWNBA � �.�$	�A^NB-�%9�$�.=�-�N � �G@E-4>4Ü?@E#�NB% 8 �$-H�Æû�û Í�%��E�$A+Î Ð =
bY�B� � �J�2%��.N���A�-/@EAJ���.%��2@E�&	��4��	��$A��.�$A��G�.	G�.��%Yü?�2-H�6���.%�IÓ��AJ�.��%Y#$��-H��*
í�NBA � �&�$	�A�@E#�#$�=��.���$-G�$-^@E#�IJ	�-H���.��%a-H@0IJ%°@0-G� 	�A�-H�&T&�&%0�2@0�.	���* ! �B%a	�A�#$Ù3��$MWM&%��2%0A � %��$-^0	�N � @EA�A�	��dN�-H%Ù�
	�AB-��.TW�.%���@0�.	��cMW	��
AB	�A�Ý � 	�A�-H�
	���%0�2@0�.�$	�A�-H=�@0A�3J�.��@E�º�.��% � 	�IJ���$#�%0�X	�MW�.%�A � @0AF�E%�AB%��2@E�&%"Í�%��.�&%0� � 	�3�%"��M60	�NJN�-H%"� 	�A�-H�&T&�&%0�2@0�.	���*
)�%�%Y@0#$-�	(>4ÜZ@0#$N�% 8 ��-H�.TW�.%��2@E�&	���¢.� * � È � £Q@0A�3J� 	�A�-H�&T&�&%0�2@0�.	���¢.� * � � �U£0*

¬,L¸²�Ì�éÎ´J��°�®[ºK¶{¶{¯�¿
¹Î®[ºZ§0°,ºK´"çV²�º�¿
ç
! �B%Y#��$-��.Õ - � 	�A�-H�º�$�&%0�2@0�.	��4�&0��%�=�>4ÜZ@0#$N�% 8 ��-H�.�
	�A�-H�.TW�.%��2@E�&	���*

¬,L¸²�Ì�éÎ´J��°�®[ºK¶{¶{¯�¿
¹Î®[ºZ§
Ö&¿«°,¹»ºK´"ç
! �B% � 	�A�-H�º��	��$A��.%��4�.	 ! �&���%B*

¬,L¸²�Ì�éÎ´J��°�®[ºK¶{¶{¯�¿
¹Î®[ºZ§
çf´§ñ{´Uçf´"¹Î¯�´
! �B% � 	�A�-H�º��%�MW%���%�A � %��.	 ! �&0��%B*

¬,L¸²�Ì�éÎ´J��°�®[ºK¶{¶{°,ºK´"çV²�º�¿
ç
! �B%Y#��$-��.Õ -Ò���.%��2@E�&	��4�.���%�=�>4Ü?@E#�NB% 8 �$-H�&T&�&%���@0�.	��|*
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¬,L¸²�Ì�éÎ´J��°�®[ºK¶{¶�Ö&¿«°,¹»ºK´"ç
! �B%Y��	���AB�&%0�+�.	 ! �.���%B*

¬,L¸²�Ì�éÎ´J��°�®[ºK¶{¶�çf´§ñ{´Uçf´"¹Î¯�´
! �B%Y�2%�M&%��2%�A � %d�&	 ! �.���%B*

¬,L¸²�Ì�éÎ´J��°�®[ºK¶{¶{®"°�Çf´4§
º�×ÅÖµ´
'+ADNBA�-H����A�%�3F��AB�&%����2@E#��.���%�=�NB-�%03J�&	P�2%����2%�-H%�A��Z1�@E�2�$	�N�-L-��$Ö,%�-,*

¬,L¸²�Ì�éÎ´J��°�®[ºK¶{¶�Ï«²�Ì�éÎ´J§
º�×ÅÖµ´
! �B%Y�&���%d	�M6�.��%"	�ÍxÑ.% � �6-��.	��2%03P�$AD�.��%"#��$-H�&= ! *

G çJ'9Pç"èª©X3�(1/Òæ�	:ê5(F¡ ê�/«31 çJ(CæEécæ�	:ê5(

¬,L¸²�Ì�éÎ´J��°�®[ºK¶{¶{¬,L=²�Ì�éÎ´J��°�®[º»·KÚ
� 	�A�-H�&��N � �&-L@0AJ%�IJ���."#��$-���*

¬,L¸²�Ì�éÎ´J��°�®[ºK¶{¶{¬,L=²�Ì�éÎ´J��°�®[º»·»¯�¿
¹Î®[º1¬,L¸²�Ì�éÎ´J��°�®[º* Ñ��`�7ÌuÚ
� 	�A�-H�&��N � �&-L@ � 	���Y	�M-9&*
! �B��-Ò	���%��2@E�&�$	�A(�&@EKE%0- 7 Î �,Ð �&�$IJ%YÍ�% � @EN�-H%">XÜ?@0#$N�% 8 �$-�� ��-Ò-��B@0�2%03J��IJ��#$� � �$�&#$}*
! �B%YüB��-��6IJ	�3B��ü � @E�&�$	�AJ�&	^@c#��$-H�
bY��#$#��.@0K�% 7 Î.A Ð �&�$IJ%B*

¬,L¸²�Ì�éÎ´J��°�®[ºK¶{¶{¬,L=²�Ì�éÎ´J��°�®[º»·»¯�¿
¹Î®[º1®[º�æ=¶{¶�Ìv°�®[º* Ñ����7ÌuÚ
� 	�A��.�2N � �.-Ò@ � 	���d	�M�9.*
! �B��- � 	�A�-H�.�2N � �&	��4�$-Ò����	�1��$3�%�3(MW	�� � 	�IJ��@0�.��Í��$#$���.Yb"�$�.�J) !68 � 	�AB�&@E��AB%��2-e*

¬,L¸²�Ì�éÎ´J��°�®[ºK¶{¶{åÛ¬,L¸²�Ì�éÎ´4��°�®[º¸·�Ú
#Q%�-H�&��	��-/�.��%Y#$��-H�Æ* 5 %0MW%���%�A � %�-X�&	(�.��%Y1�@E#�NB%�-Ò�$AD�.��%Y#��$-H� @EA�3D@E#�#B���.%��2@E�&	���-/	�M6�.���$-Ò#$��-H�
Í�% � 	�IJ%Y��AB1�@0#$��3B@0�.%�3+*BSU	��.%"�.��@E�º�$�
�$-
�$IJ��	�-H-��$Í�#$%^M&	��Ò@0A��$�&%0�2@0�.	��Ò�.	 � �B% � K(bY��%0�&�B%��Ò	��QA�	��4�$�+�$-U1�@0#$�$3�Ý+>4ÜZ@0#$N�% 8 ��-H�X�$-~���$�E�B#�P�&NBA�%�3�MW	��L��%���MW	��2IJ@EA � %�=BAB	��4MW	��
%0�2�2	�� � ��% � KE�$A��6*

°,º�´"çf²�ºK¿Åçì¬,L¸²�Ì�éÎ´4��°�®[ºK¶{¶�²�Ö¸Öµ´"¹Îæ�·»¯�¿
¹Î®[º&Ñ��7¾õÚ
T&A�-H%��2�.-ÅÝP@0�º�.��%"%�AB3J	�M6�&�B%d#$��-H��*
)�%�%Y@0#$-�	(�$A�-H%��2��Î Ð ¢.� * ��� ÈU£Q@0AB3J���2%���%�A�34Î Ð ¢.� * ��� úU£0*
; O0@EIJ��#$%�-,û � ��% � KE#$�$-��.-�[ � ��% � KE#$�$-��.-,* � ���J@0A�3JM&	�A��.-�[�-H�$IJ��#�%0Ý�Þ]MW	�A��.Ý�3B%�IJ	x[�1��$%�bY%��|* � ��� *
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EmployeeList::iterator it;
for ( it = list.begin(); it != list.end(); ++it )

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

// Output:
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// 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
// Item: 1
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@ 3�9 � 	�/�G çJ'9(çdè6ë

�.���%�3B%�M ! � ���pÉ6�;¥E��¢E�Z�
�.���%�3B%�MZ1�@0#$N�%
cE�&0��%JW � ¦ � ¨ ���]¡
�.���%�3B%�M � 	�A�-H�º1�@E#�NB%
c0�.���%2W § ¦?¨ ©}��¥0� ¦ � ¨ ���]¡
�.���%�3B%�MZ1�@0#$N�%
cE�&0��%JW �p���]¡���� ¦ ¡
�.���%�3B%�M � 	�A�-H�º1�@E#�NB%
c0�.���%2W § ¦?¨ ©}��¥0�p���]¡���� ¦ ¡
�.���%�3B%�MZ1�@0#$N�%
cE�&0��%Jû ¡��]®&�]¡�� ¨ §e�
�.���%�3B%�M � 	�A�-H�º1�@E#�NB%
c0�.���%2û § ¦?¨ ©}��¥E¡��]®&�]¡�� ¨ §e�
�.���%�3B%�MZ-��$Ö,%
c0� ©k�����8¥0��¢��?�
�.���%�3B%�MZ���&��3��$MWM�c0�ZË �p®&®.�]¡�� ¨ §e�8¥E��¢E�Z�
�X¹º���pÉ6�k¹º�]§e� ¦ ¡ Î Ð
�X¹º���pÉ6�k¹º�]§e� ¦ ¡ Î � 	�A�-H�º>4Ü?@E#�NB%ÆÜ?% � �.	��xà ! ��û 1 Ð
�X¹º���pÉ6�k¹º�]§e� ¦ ¡ Î�-H��Ö,%
cE�&0��%dAB= � 	�A�-H� ! û 1�@0#�� ! Î Ð?Ð
�X¹º���pÉ6�k¹º�]§e� ¦ ¡ Î�-H�&34û�û 1�% � �.	��xà ! ��û 1 Ð
� �X¹º���pÉ6�k¹º��§e� ¦ ¡ Î Ð
>4ÜZ@0#$N�%ÆÜZ% � �.	��xà ! ��û ¦ �Z�]¡���� ¦ ¡�ü Î � 	�A�-H�º>4ÜZ@0#$N�%ÆÜZ% � �.	��xà ! ��û 1 Ð
>4ÜZ@0#$N�%ÆÜZ% � �.	��xà ! ��û ¦ �Z�]¡���� ¦ ¡�ü Î � 	�A�-H�º-H�&34û�û 1�% � �&	��,à ! ��ûä1 Ð
-H��Ö,%
cE�&���% ©k����� Î Ð � 	�AB-��
Í�	�	�# �]���Z��¢ Î Ð � 	�A�-H�
-H��Ö,%
cE�&���% §e���Z��§e�p��¢ Î Ð � 	�A�-H�
�$�&%���@0�.	��  B� ¾ � ¨JÎ Ð
� 	�AB-��6c0�$�.%��2@E�&	��  B� ¾ � ¨DÎ Ð � 	�A�-H�
�$�&%���@0�.	�� � ¨6ËJÎ Ð
� 	�AB-��6c0�$�.%��2@E�&	�� � ¨6Ë(Î Ð � 	�AB-��
�2%0MW%���%�A � % ��� ÎE-��$Ö,%
c0�.���%"��=�Í�	�	�#UWY	�K�� �~Ð
� 	�AB-��6c0��%�MW%0�2%�A � % ��� ÎE-��$Ö,%
c0�.���%"�$=�Í�	�	�#UWc	�K1� �~Ð � 	�AB-��
�2%0MW%���%�A � %�¦ �?�]¡���� ¦ ¡���  ÎE-��$Ö,%
c0�.���%"� Ð
� 	�AB-��6c0��%�MW%0�2%�A � %�¦ �Z�]¡���� ¦ ¡��y  Î0-H��Ö,%
cE�&���%d� Ð � 	�A�-H�
�2%0MW%���%�A � % ®.¡ ¦B¨ � Î Ð
� 	�AB-��6c0��%�MW%0�2%�A � % ®.¡ ¦?¨ � Î Ð � 	�AB-��
�2%0MW%���%�A � %  ?��§eÊ Î Ð
� 	�AB-��6c0��%�MW%0�2%�A � %  ?��§eÊ Î Ð � 	�A�-H�
1�	��$3 �ZÉ6©}¬$¥0 ?��§eÊ Î � 	�A�-H� ! û O Ð
1�	��$3 � ¦ �*¥0 ?��§eÊ Î Ð

� ÈU�



ï ]0ô�ó ¯ Å�]0Å�.kÄ&Âxø�Á�ó|ôEÇ�Ç§¦LÅ{¨ÆÅÆøxÅÆÃ�.}Å � È��

�$�&%���@0�.	�� � ¨ ©}�]¡�� ÎE�$�&%0�2@0�.	��4��	�-H= � 	�AB-�� ! û O Ð
�$�&%���@0�.	�� � ¨ ©}�]¡�� ÎE�$�&%0�2@0�.	��4��	�-H=�-��$Ö,%
c0�.���%"A�= � 	�A�-H� ! ûäO Ð
1�	��$3 ¡��]©}�]¡ � � Î�-H��Ö,%
cE�&0��%dA Ð
1�	��$3 ¡��]©}����� Î0-H�$Öx%�c0�.���%"A�= � 	�A�-H� ! û 1�@0#�� ! Î ÐZÐ
1�	��$3 §e�p�]��¡ Î Ð
�$�&%���@0�.	�� ��¡���©k� Î0���.%���@0�.	��+��	�- Ð

ß �$�&%���@0�.	�� ��¡���©k� Î0���.%���@0�.	��+ü?�2-H�.=����.%���@0�.	�� #$@0-H� Ð
ß Í�	�	�#�¦ �Z��¡���� ¦ ¡�ü5ü Î � 	�AB-��º>XÜ?@0#$N�%�Ü?% � �&	��,à ! ��û O Ð

@ è6ê(æ�çJ/LæEç2;<G ç2F9(ç"è6ë

1�	��$3JË ������§e¬ Î Ð

¡ çdæ�é&	 � ç2;<¡ ç"ë�/Lè
	�6Dæ�	:ê5(

! �B%Y>4Ü?@E#�NB%ÆÜ?% � �&	�� � #�@E-�-L��-Ò@c1�@0#$N�%�ÝWÍ�@0-H%�3D�.%�IJ��#$@0�.% � #�@E-�-L�&�B@0�º����	�1��$3�%�-X@c3B�A�@EIJ� � @E�2��@0}*
>XÜ?@0#$N�%�Ü?% � �&	��c�$-G@a>9�~�$IJ��#$%�IJ%�AB�&@E�&�$	�A 	�M~@0A ) !68 Ý�#$��K�%a1�% � �&	�� � 	�A��.@0�$A�%���*�TW� � @0AäÍ�%�N�-H%�3 �$Aä�	�NB�c@0����#$� � @0�.�$	�A ��M~�.��%
-H�.@0A�3B@0��3

vector
�$-ÒA�	��
@01�@E��#$@0Í�#$%B*�>XÜ?@0#$N�%�Ü?% � �&	��X�$-Ò��@E�2�6	�MZ�.��%Y>9� ! %0IJ��#�@E�&% 8 ��Í���@0�2}*

>XÜ?@0#$N�%�Ü?% � �&	��,à ! ��3�%�ü?A�%�-4@Y�.%�IJ��#$@0�.%��$A�-H�&@EA � %"�.	 � ��%�@0�.%�@Y1�% � �&	��+	�M?1�@0#$N�%�-X�.��@E�Z@0#$#���@E1�%d�.��% � #$@0-H- ! *k×�#$%�@E-�%YA�	��.%��.��@E�
>XÜ?@0#$N�%�Ü?% � �&	��X3B	�%�-/A�	��
-��.	��2%Y��	��$A��.%��2-X�.	P�&�B%dIJ%�IJÍ�%0�2-/	�MZ�.��%Y1�% � �&	��*)?�$�º�B	�#�3B-/@ � 	���d	�M6%�10%��2YIJ%�IJÍ�%���*]>4ÜZ@0#$N�%ÆÜZ% � �.	��
�$-Ò-H@0�$3D�.	GÍ�%Y1�@E#�NB%"Í�@E-�%03�)6�$A � 	�A��.�2@E-��.=�>9×��&� 8 �$-��6@EA�3D>X#L� � �6@E�2%Y��	��$A��.%��4Í�@0-H%�3+*
>XÜ?@0#$N�%�Ü?% � �&	�� � 	�A��.@0�$A�-º@EA�3ÏIJ@EA�@E�E%�- @ � 	�#$#�% � �.��	�AÏ	�M�	�ÍxÑ|% � �.-6	�M��.���% ! @EA�3c����	�1��$3�%�-º��@0AB3�	�Iã@ �}� %�-H-
�$�&%���@0�.	��2-6�.��@E��@0#$#�	�b
�.��% � 	�A��.@0�$A�%�3Ù	�ÍxÑ|% � �.-~�.	CÍ�%(@03B3���%�-�-H%�34*9>4ÜZ@0#$N�%ÆÜZ% � �.	��~	�bYA�-9�.��% � 	�A��.@0�$A�%�3Ù%0#�%�IJ%0A��.-,*9íe	��QIJ	���%(�2%�#$@0OE%�3a	�bYA�%���-��B���
-H%�IJ@EA��.� � -�=B-�%�%Y>9×��&���
	�#$#�% � �&�$	�AJ@0AB3JMW����%�AB3�-/bY�B� � �J@0�2%Y��	��$A��.%���Ý�Í�@0-H%�3 � 	�AB�&@E��AB%��2-e*
>XÜ?@0#$N�%�Ü?% � �&	��º���2	�1��$3�%�-
�E	�	�3Ï��%��2M&	��2IJ@0A � %U�$M��	�NG@E����%�AB3c	��6�2%�IJ	�1�%U%�#$%�IJ%�AB�&- MW��	�I��.��%U%�AB3Ï	�M��.��%U1�% � �&	���*ETWM��	�NÏ�$A�-H%����
	��X��%�IJ	�1�%"%�#$%�IJ%�A��.-ÒM&�2	�I @0A�0b"�B%��2%YÍ�NB�º�&�B%d%0A�3�=���%��2M&	��2IJ@EA � %"�$-Ò1�%���YÍ�@03+* ! ��%"�2%�@E-�	�AJM&	��4�&�B��-L��-/�.��@E�º%�#$%�IJ%�AB�&-/bY�$#�#
AB%�%�3J�.	^Í�% � 	�����%�3J�$A��.	PA�%�b���	�-��$�.��	�AB-,*
)�	�IJ% � #$@0-H-�%�- � @EA�AB	��LÍ�%(N�-H%�3`b"�$�.���$AÙ@D>4ÜZ@0#$N�%ÆÜZ% � �.	��9Ý/M&	��~%�O0@EIJ��#�%0=+@E#�# � #$@0-H-H%�-d3B%��2�$1�%�3°MW�2	�I > 7 ÍxÑ|% � �Ò@0A�3°�&�BN�-�@E#�#
� #�@E-�-H%�-d�&�B@0�X�$IJ��#�%0IJ%�A��/bY�$3���%��.-,* 7 A�#$J1�@0#$N�%�- � @0AaÍ�%(NB-�%�3a�$Aa@J>4ÜZ@0#$N�%ÆÜZ% � �.	��|* ! 	FÞ]NB@0#$��M&J@0-9@J1�@E#�NB%(�&�B% � #�@E-�-dIJN�-H�
���2	�1��$3�%Bû

ß ' � 	��� � 	�A�-H�.�2N � �&	��
ß '+AJ@0-H-��$�EABIJ%�A�� 	���%���@0�.	��
ß 'Ù3B%�MW@EN�#$� � 	�AB-��.�2N � �.	���=���* %?* =�@ � 	�A�-H�&��N � �&	��X�.��@E�63�	�%�-/AB	��6�&@EKE%Y@EA�Y@0���ENBIJ%�A��.-,*

SU	��.%^�.��@E�X�Qâ(â 3B%�MW@EN�#$�&-~�.	Fü?%�#$3�Ý�Í�0Ý�üB%0#�3�@0-H-H����A�IJ%�AB�/	���%���@0�.	��2-U@0AB3 � 	��� � 	�AB-��.�2N � �.	��2-~�$M+AB	F%�OE��#$� � ���X1�%0�2-H��	�A��$-9-�NB��Ý
��#��$%�3+*�TWAJIJ@EA� � @E-�%0-/�&�B��-Ò��-L-�NBMWü � �$%�A���*
>XÜ?@0#$N�%�Ü?% � �&	��"N�-H%�-c@0AØ) !68 Ý�#$��K�%�-��AB�&@EOC�.	ÙIJ@EA��$��N�#$@0�.%C@EA�3ì@03B3��2%0-�-Y�.��%F	�ÍxÑ|% � �.-"��� � 	�AB�&@E��AB-,*D)�%�%C�&�B��-Y3�	 � N�IJ%�AB�UMW	��
IJ	���%Y��ABMW	��2IJ@E�&�$	�A+*
; O0@EIJ��#$%Bû

#include <qvaluevector.h>
#include <qstring.h>
#include

class Employee
{
public:
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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;
}

×��2	����2@0I 	�NB�&��NB�Æû

Bill earns 50000
Steve earns 80000
Ron earns 60000
Joe earns 50000

'+-Ò0	�N � @0AJ-H%�%�=��.��%"#$@0�.%�-�� � ��@EA���%�-/�.	��k	�%�Õ -X-H@0#$@0��Y3��$3JA�	��6@0M&MW% � �6�&�B%d10@0#$N�%c�$AJ�&�B%d1�% � �.	��+Í�% � @0NB-�%"�.��%Y1�% � �&	�� � ��%�@0�.%�3(@
� 	���Y	�M
�}	�%�Õ -X%�A��.�2}*
! �B%��2%~@E�2%9-H%�1�%0�2@0#�bY@0�-+�.	"ü?A�3^���.%�IJ-+��A^�&�B%91�% � �&	���* ! ��%~Í�%����$A+Î Ð @0AB3G%�AB3+Î Ð MWNBA � �&�$	�A�-+�2%��.N���AÏ�$�&%���@0�.	��2- �&	c�.��%~Í�%����$A�A��$A��
@EA�3^%�A�3Ï	�M��&�B%Q10% � �.	��|* ! �B%~@03�10@0A��.@0��%~	�M���%��.�&�$A��"@0AÏ�$�.%��2@E�&	��6�$- �.��@E���	�N � @0AGA�	�b IJ	�1�%UMW	���b"@E�23c	��ºÍ�@ � K�bY@0�23GMW�2	�Iã�.���$-
��	�-��$�&�$	�AÙÍ�(�$A � ��%�IJ%�AB�&�$A��}[�3�% � �2%�IJ%0A��.��AB�D�&�B%(���.%��2@E�&	���* ! �B%P�$�.%��2@E�&	��U�2%0�&NB�2A�%03aÍ�P%0A�3+Î Ð ��	��$A��.-��.	C�.��%P%�#$%�IJ%�A��Òb"�B� � �
�$-U	�A�%c��@E-�� �&�B%c#�@E-��+%�#$%�IJ%�AB�
�$AC�.��% � 	�AB�&@E��AB%���* ! ��%c��@E-��.Ý��.��%�ÝW%�A�3D�$�.%��2@E�&	��/�$-Q-��.��#$#Z@0-H-�	 � ��@E�&%03DbY���.�F�.��%c1�% � �.	��X���+Í�%�#$	�A���-
�.	�=��B	�b"%01�%��+���º�$-«PUNEÿ?3�%���%�MW%0�2%�A � %�@EÍ�#�%�)B	���%���@0�.	��+W?Î Ð bY�$#�#BA�	��6��%��&NB�2A(@cbY%�#$#�Ý�3B%�ü?A�%�3J1�@E#�NB%B*�T&MZ�&�B%d1�% � �.	�� �$-Ò%�IJ���&BÎ Ð =]�.��%
�$�.%��2@E�&	��4�2%0�&NB�2A�%03PÍ�YÍ�%����$A+Î Ð b"�$#$#�%�Þ]N�@E#��.��%"���.%���@0�.	��+��%��.N��2AB%�3(Í�Y%�A�34Î Ð *
! �B%cMW@E-��.%�-H�ºbY@0c�.	P@ �}� %�-�-L@0AD%0#�%�IJ%0A��
	�M6@^1�% � �&	��X�$-ÒÍ�cNB-��$A��P	���%���@0�.	��[¢�£0* ! ���$-ÒMWNBA � �&�$	�AD����	�1���3B%�-/��@0A�3B	�I @ �}� %�-H-Ò@0AB3
bY�$#�#6��%��.N��2A�@P�2%�M&%��2%�A � %c�.	J�&�B%Ï%�#$%�IJ%�AB�+#$	 � @E�&%03F@0�4�.��%Ï-H��% � ��ü?%�3C��AB3�%�OZ* ! ��N�-H=6�	�N � @0A�@ �}� %0-�-U%�1�%0�2Ï%�#$%�IJ%�AB� 3B����% � �.#$�=
�$A � 	�AB-��.@0AB�X�&�$IJ%�=6����	�1��$3��$A��J�	�N�K�A�	�bÔ�.��%^#�	 � @0�.��	�A�	�M4�&�B%G%�#$%�IJ%�AB�Æ*ÒTW�4�$-9N�AB3�%�ü?A�%03C�.	D@ �k� %�-H-9@EA�%0#�%�IJ%0A��4�&�B@0�X3B	�%�-
AB	��º%�OE��-H�LÎ.�	�NB�+@E����#$� � @0�.��	�AFb"�$#$#�����	�Í�@0Í�#$ � �2@0-H� Ð *�íe	��+%0O0@0IJ��#�%Bû

QValueVector vec1; // an empty vector
vec1[10] = 4; // WARNING: undefined, probably a crash
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QValueVector vec2(25); // initialize with 25 elements
vec2[10] = "Dave"; // OK

_`��%�AB%�1�%��"�$A�-H%��2�.��AB�E=Q�2%0IJ	�1���AB�a	��Y�2%�M&%��2%�A � �$A���%�#$%�IJ%�AB�&-c�$A @�1�% � �.	��$=/@0#$bY@0�-ÏIJ@EKE%C-�NB�2%��	�NØ@0��%C��%�MW%����2�$A����.	°1�@E#��$3
��	�-��$�&�$	�A�-e*�íe	��4%�OE@0IJ��#$%Bû

void func( QValueVector& vec )
{

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

}
};

! �B%°�$�&%0�2@0�.	��2-(����	�1��$3�%�3 Í�`10% � �.	��^@E�2%`�2@0AB3�	�I @ �}� %�-H-J���.%��2@E�&	���-�=d�&�B%��2%0MW	��2%°�	�N � @0A NB-�%ì�&�B%�I bY�$�&� IJ@0AB`��%�AB%��2� �
@E#���	��2�$�.��IJ-H=�MW	��4%�OE@0IJ��#$%�=�@E#���	��2�$�.��IJ-/����	�1��$3�%�3(Í�Y�&�B%Y) !68 	��4�&�B%Y> !68 *
'+A�	��.��%0�Xb"@EY�&	^üBAB3J@0AJ%�#$%�IJ%�AB�º��AF�&�B%d1�% � �.	��+�$-ÒÍ�YNB-��$A��^�&�B%d-H�&34û�û ü?A�34Î Ð 	��XÞ]í��$A�3+Î Ð @0#$�E	������.��IJ-e*�íe	��4%�OE@0IJ��#$%Bû

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

// ’it’ points to the found element

T&� �$-Q-�@EMW%Ï�.	(��@010%ÏIJN�#$�&�$��#$%Ï�$�&%���@0�.	��2-L	�AF�.��%c1�% � �&	��Ò@0�+�&�B%c-�@EIJ%Ï�&�$IJ%B*º)���A � %Ï>XÜ?@0#$N�%�Ü?% � �&	��LIJ@0A�@E�E%0-LIJ%�IJ	���c3��AB@0IJ�$Ý
� @0#$#��=�@E#�#]�$�&%0�2@0�.	��2- � @EAGÍ�% � 	�IJ%~��AB1�@0#$�$3P�$M�@dIJ%�IJ	��2��2%�@E#�#$	 � @E�&�$	�AG	 �k� N���-,*�íe	��º%�O0@EIJ��#$%�=E�$M�-H	�IJ%9IJ%�IJÍ�%0�º	�M��.��%910% � �.	��º�$-
��%�IJ	�1�%�3B=��$�&%0�2@0�.	��2-L�&�B@0�º��	���AB� �.	(�&�B%"��%�IJ	�1�%�3F%�#�%0IJ%�A�� @0A�3F�&	(@0#$#ZMW	�#$#�	�bY�$A��P%�#$%�IJ%�A��.-ÒÍ�% � 	�IJ%c�$A�1�@E#��$3�@E�&%�34*ZTWAB-�%0�2�.��AB�
�$A��.	J�.��%cIJ�$3�3�#$%Ï	�M �&�B%c1�% � �.	��XbY��#$#Z��AB1�@0#$�$3�@0�.%G@E#�#Z�$�&%0�2@0�.	��2-e*?íe	�� � 	�A�1�%�AB��%0A � %0=B�.��%cM&N�A � �&�$	�AFÍ�@ � K6Î Ð �2%��.N���A�-Ò@^�2%�M&%��2%0A � %
�.	G�.��%d#�@E-��6%0#�%�IJ%0A��6�$AP�.��%d1�% � �&	��$=]@0A�3(M&�2	�A���Î Ð 	�AB%�MW	��+�.��%�ü?�2-H��*]TWM?�&�B%d10% � �.	��
�$-/%�IJ���.BÎ Ð =]Í�	��.�GÍ�@ � KZÎ Ð @0A�3(M&�2	�A���Î Ð �B@01�%
NBA�3B%�üBAB%�3FÍ�%0��@010��	���Î.�	�NB�/@0����#�� � @E�&�$	�AFbY�$#�# � �2@0-H�D	��/3B	(N�A����2%�3B� � �&@EÍ�#�%c�.���$A���- Ð *6RL-H%ÏÍ�@ � KZÎ Ð @0AB3FM&�2	�A���Î Ð b"�$�.� � @EN��.��	�AB=
M&	��X%�O0@EIJ��#$%Bû

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;

}
...
QValueVector dvec;
double d = dvec.back(); // undefined behavior

�6% � @0NB-�%(>4ÜZ@0#$N�%ÆÜZ% � �.	��UIJ@0AB@0��%�-�IJ%�IJ	���G3B�A�@EIJ� � @0#$#��=+���Ò��-9��% � 	�IJIJ%0A�3�%03C�.	 � 	�A��.�2N � �X@(1�% � �.	��UbY���.��@0Aa�$A��$�&�$@0#º-H�$Öx%?*
T&A�-H%��2�.�$A��G@EA�3J��%�IJ	�1��$A��Ï%�#$%�IJ%�AB�&-Ò��@0����%�A�-ÒMW@0-H�.%�-��6bY�B%�A+û

ß TWAB-�%0�2�.��AB�Ï	��X�2%�IJ	�10��AB�Ï%�#$%�IJ%�A��.-/�B@0����%0A�-/@E�6�&�B%"%0A�3+Î Ð 	�MZ�&�B%"10% � �.	��
ß ! ��%"1�% � �&	��43B	�%�-/A�	��
A�%�%�3(�.	^@E#�#$	 � @E�&%Y@E3�3��$�.��	�AB@0#�IJ%0IJ	��2

�6 � ��%�@0�.�$A��(@(>4Ü?@E#�NB%ÆÜ?% � �&	��QbY���.��@^-HN�M&ü � ��%�AB�&#$P#�@E�2��%G�$A��$�&�$@0#º-H�$Öx%0=6�&�B%��2%ÏbY�$#�#6Í�%^#�%0-�-~IJ%�IJ	���G@E#�#$	 � @E�&�$	�A�-e*!#Q	JA�	��4N�-H%
@EAD�$A��$�&�$@0#?-��$Ö,%c�&�B@0�º�$-Ò�.	�	GÍ��$��=B-H��A � %c�$�ºbY��#$#?-��.��#$#��.@0K�%Y�&�$IJ%c�.	 � 	�A�-H�&��N � �
@0#$#��.��%Y%�IJ���.Y%�A��.�2�$%�-H=�@0AB3D�&�B%Y%�O0�.�2@c-H��@ � %YIJ@0
Í�%YbY@0-H�.%�3J��M6�$�º�$-/A�%01�%��XN�-H%�34*



ï ]0ô�ó ¯ Å�]0Å�.kÄ&Âxø�Á�ó|ôEÇ�Ç§¦LÅ{¨ÆÅÆøxÅÆÃ�.}Å � î �

�6% � @0NB-�%�>4ÜZ@0#$N�%ÆÜZ% � �.	��Y��-G1�@0#$N�%�ÝWÍ�@0-H%�3 �&�B%��2%C��-GA�	°AB%�%�3Ø�.	°Í�% � @0��%�MWNB#X@0Í�	�NB�~3�%�#$%��.��AB�Ù%�#$%�IJ%�A��.-c�$A �&�B%C1�% � �.	��|* ! ��%
10% � �.	��X��	�#$3�-L���.-Ò	�bYA � 	�����%�-L@0AB3Jb"�$#$#BM&�2%�%Y�.��%�IÓ��M6�.��% � 	��2�2%0-���	�AB3��$A��ÏIJ%0IJÍ�%��X	��X�&�B%Y1�% � �.	��X�$�&-H%�#$M6��-L3�%�#$%��.%�3+*�Û�	�N � @EA
M&	�� � %d�.��%Y1�% � �&	��4�.	GM&�2%�%"@0#$#�	�M6�$�&-Ò���.%�IJ-/bY�$�&� � #�%�@E�xÎ Ð *
>XÜ?@0#$N�%�Ü?% � �&	�� ��-+-��B@0��%�3Ï�$IJ��#�� � �$�.#��=�bY��� � �GIJ%�@0AB- �$� � @0A^Í�% � 	����$%�3Ï�$A � 	�A�-H�&@EA��?�&�$IJ%B*�TWM�IJN�#$�&�$��#$%9>4Ü?@E#�NB%ÆÜ?% � �.	��
�$A�-H�&@EA � %0-
-H��@E�2%^�&�B%G-H@0IJ%G3B@0�.@(@0A�3�	�A�%^A�%�%03�-U�&	FIJ	�3��$MWG�$�.- � 	�A��.%�A��.-H=6�&�B��-~IJ	�3B��M&���AB�(��AB-��.@0A � %PIJ@0K�%�-U@ � 	���G@EA�3�IJ	�3��$üB%0-Q�$�.-
���2�$1�@0�.% � 	����)4�$�X�&�BN�-~3�	�%0-QAB	��X@0M&MW% � � �.��%P	��&�B%��Ò�$A�-H�.@0A � %�-e* ! �B��-U�$-~	�MW�.%�A � @0#$#$%�3õ� � 	���^	�A�bY�2�$�&%��H*ÒTWM+@P>XÜ?@0#$N�%�Ü?% � �&	��U�$-
Í�%0��AB�GN�-H%�3J�$AD@cIJN�#$�.��Ý��.����%�@03B%�3J����	��E��@0IJ=��	�NJIJNB-�� ���2	��.% � �Z@E#�#B@ �}� %�-H-/�&	P�.��%"1�% � �.	���*])�%�%Y>9\CN��.%�O?*
! �B%��2%^@0��%^-H%�1�%���@0#6bY@00-~�&	D�$A�-H%����X%�#�%0IJ%�A��.-~��AB�&	C�&�B%G1�% � �.	��|* ! ��%G��N�-H�dc0Í�@ � K6Î Ð MWNBA � �&�$	�A���AB-�%����X%�#$%�IJ%�A��.-U��AB�&	C�&�B%G%�AB3
	�M �&�B%Ï1�% � �&	���* ! ��%Ï�$A�-H%��2��Î Ð � @EACÍ�%GN�-H%�3C�.	J@03B3F%�#$%�IJ%�AB�&-U@E� -H��% � ��ü � ��	�-H�$�&�$	�A�-UbY���.���$A��&�B%Ï1�% � �&	��dÎ.AB	��2IJ@E#�#$�=6��AB-�%0�2�.��AB�
%0#�%�IJ%0A��.-/@0�º�.��%Y%�AB3+Î Ð 	�M?�.��%Y1�% � �.	��+�$-/M&@0-H�&%�-H� Ð *
T&�&%0IJ- � @0AaÍ�%^@0#$-�	�Í�%P�2%�IJ	�1�%03CM&�2	�IÚ�.��%^1�% � �.	��Q��Aa-H%�1�%���@0#6bY@00-,* ! ��%0�2%G@E�2%P-�%01�%��2@E#61�@0����@EA��.-~	�M4�&�B%G%���@0-H%BÎ Ð MWNBA � �&�$	�A
bY�B� � �J�2%�IJ	�1�%0-/@c-���% � �$ü � %0#�%�IJ%0A��.=�	��X�2@0AB�E%Y	�M6%�#$%�IJ%�AB�&-H=�M&�2	�I �.��%"1�% � �&	���*
ÜZ% � �.	��2- � @0AìÍ�%F@0#$-H	Ù-�	����&%03°bY���.�ì1�@0����	�NB-") !68 @E#���	��2�$�.��IJ-c=/	��d��� � @EA`Í�%C-�	����&%03°N�-H�$A��a�.��%D>9� ! %�IJ��#$@0�.% 8 �$Í��2@E�2}*Píe	��
%0O0@0IJ��#�%YbY���.�JÞ��6N�Í�Í�#$%�)�	����ÆÎ Ð û
; O0@EIJ��#$%Bû

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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�$A��^>9� � #�@E-�-H%�- � @0ABA�	��ºÍ�%"N�-H%�3D�$AJN�AB��	�AB-,* ! ���$-/��-L@c���2	�Í�#$%�I b"�B%�AJN�-H�$A��G> 7 ÍxÑ.% � �ÆûWû ���2	���%��2�.BÎ Ð =]@0IJ	�AB�Ï	��&�B%��4�&�B��AB�E-e*
! �B��- � #�@E-�-X���2	�1��$3�%�-+N�AB��	�A(M&N�A � �&�$	�A�@E#��$�.dM&	��
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AB%�%�3B-+�.��@E�ZIJ�������6Í�%9-H	�#$1�%�3(Í��@"N�AB��	�A(�$A � #$N�3BÝ
�$A��^%B* �Z*�>9_a��3B�E%0�Æ*
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@0#$# � @0-H%�-Q�	�NDIJNB-�� IJ@0K�%c@Ï3�%�%0� � 	���Y	�Mº�.��%
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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" );

Û0	�N � @0AF%01�%�AF�B@01�%^-��.	��2%c>XÜ?@0#$N�% 8 �$-��.-~@0AB3F>9\C@0��-Q�$AC@P1�@0����@EA��.=Z-�	D0	�N � @EAC%0@0-H��#$ � 	�A�-H�&��N � �+@0��Í����.�2@E�2�$#� � 	�IJ��#$%�OÏ3B@0�.@
-H�.�2N � �&NB�2%�-�	�M+@E�2Í��$�&��@0��G�.���%�-e* ! ���$-9�$-91�%���^��	�bY%���MWNB#6@0A�3a10%��2-H@0�.��#$%�= Í�N��XIJ@0(����	�1�%G#$%�-H-�IJ%�IJ	���^@EA�3�-H��%�%�3�%�M&ü � ��%�AB�
�.��@EAJ-��.	��2�$A��^-���% � �$ü � �.���%�-Ò��AJ-H�&@EA�3B@0�23J3B@0�.@c-��.�2N � �.N���%�-,*
Î.)�%�%Y�&�B%d� 	�#�#$% � �&�$	�AD�
#$@0-H-H%�-,* Ð
)�%�%Y@0#$-�	(\F�$- � %�#$#�@EA�%�	�NB-Ò� #�@E-�-H%�-Ò@EA�3 7 ÍxÑ.% � �6\F	�3�%0#|*
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! �B��-c%0A�N�I �&0��%F3B%�üBAB%�-Y�&�B%F�.���%�-Y	�MQ1�@0����@EÍ�#�%��.��@0�U@�>4ÜZ@0�2�$@0AB� � @0A � 	�A��.@0�$A+* ! ��%D-HN�����	��2�.%�3`%0A�N�I 1�@0#$N�%0-c@0A�3Ø�.��%
@E-�-H	 � �$@0�.%�3D�.���%0-X@0�2%

ß QVariant::Invalid
Ý?AB	^�.���%

ß QVariant::List
ÝZ@Ï>4ÜZ@0#$N�% 8 �$-��

ß QVariant::Map
ÝZ@c>9\F@E�

ß QVariant::String
ÝZ@c>9)��.�2�$A��

ß QVariant::StringList
ÝZ@Ï>9)��.�2�$A�� 8 ��-H�
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ß QVariant::Font
ÝZ@Ï>9íe	�AB�

ß QVariant::Pixmap
ÝZ@c>9×��$O0IJ@E�

ß QVariant::Brush
Ý6@c>��6�2NB-��

ß QVariant::Rect
ÝZ@Ï> 5 % � �

ß QVariant::Size
ÝZ@Ï>9)���Ö,%

ß QVariant::Color
Ý6@c>9�
	�#$	��

ß QVariant::Palette
Ý?@G>9×�@0#$%��.�&%

ß QVariant::ColorGroup
ÝZ@Ï>9� 	�#�	���áL��	�N��

ß QVariant::IconSet
Ý?@G>9T � 	�A�)�%��

ß QVariant::Point
Ý6@c>9×0	��$A��

ß QVariant::Image
Ý6@c>9TWIJ@E�E%

ß QVariant::Int
ÝZ@0AJ�$A��

ß QVariant::UInt
ÝZ@0AFN�A�-H�$�EAB%�3D�$A��

ß QVariant::Bool
ÝZ@ÏÍ�	�	�#

ß QVariant::Double
ÝZ@c3�	�NBÍ�#�%

ß QVariant::CString
Ý?@G>9�4)��&����AB�

ß QVariant::PointArray
ÝZ@Ï>9×E	���AB�&'+�2��@0

ß QVariant::Region
ÝZ@c> 5 %0�E�$	�A

ß QVariant::Bitmap
ÝZ@c>��6�$�&IJ@E�

ß QVariant::Cursor
ÝZ@c>9� N��2-H	��

ß QVariant::Date
ÝZ@Ï>�#Q@0�.%

ß QVariant::Time
ÝZ@Ï> ! �$IJ%

ß QVariant::DateTime
Ý6@c>�#Q@0�.% ! ��IJ%

ß QVariant::ByteArray
Ý?@c>X�6��&%0' ���2@0

ß QVariant::BitArray
Ý6@c>��6�$�&'+�2��@0

ß QVariant::SizePolicy
ÝZ@Ï>9)��$Ö,%�×0	�#$� � 

ß QVariant::KeySequence
Ý6@c>X�?%0�)�%�Þ]N�%0A � %

SU	��.%Y�&�B@0�6>9�.Õ -/3B%�ü?A��$�&�$	�A(	�M6Í�	�	�#�3�%���%�A�3B-X	�AJ�&�B% � 	�IJ���$#�%���*]Þ]��#�	�Í�@E#|* �D��@E-/�.��%"-��-H�.%�IJÝ�3�%0��%�A�3B%�A��
3�%�ü?A��$�&�$	�A(	�M6Í�	�	�#|*
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��@0-H-�%03�@E-~�&�B%^@E�2��N�IJ%�AB�X�&	C�&�B��- � 	�A�-H�&��N � �&	���*XRQ-�NB@0#$#�J�.���$-~�$-~@P3B%�%�� � 	����=6Í�NB�X@
-H��@E#�#$	�b � 	���Y�$-/IJ@03B%"�$M6�.��%Y-��.	��2%03P3B@0�.@c�&0��%d�$-Ò%0O0��#$� � ���.#$"-H��@E�2%�3B=�@0-Ò%B* �6*�>�TWIJ@0��%Y��-e*
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5 %�@03B-/�&�B%d10@0�2�$@0AB�
M&�2	�I �.��%"3�@E�&@c-H�.�2%�@EIJ=�RE*
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