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�$? � �"%�=D+�%.+b0�	�^_?@^!=D�"0@+c*  �@%uK@?��$�:�$+-	�?�%_���$L.%.#�	�?F���$L.%�#$[ãÛ�=.+N%�0F0@%�/�� � %�+-=D?�0F	�?@%!��	���?@�ä	�?F���"�$?��,%���+c*
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 �@%_��#$#�K@+��,�"=D�&�$	�?]Û�%�#$	�^ð+N��	�^_+b=W�@������#$WEF=.��?��$ña%�0F��	��"�,�$	�?C	�I3�,��%!�,	���#$%�I�� � 	��"?@%��1	�I3=W��=.�$?��:0�%�/�� � %a*

 �@%_�"% � �&=D?���#�%_=.?@0F�&�@%u#$�$?�%W^_%��"%!0���=.^_?FÛ�_�&�@��+ � 	�0�%]ò,^_�$�&�(�,��%_�D����0F=D0�0@%�0F=.?@0 � 	�#$	��"+-�,	�K � ��%�0(K��(�$?]�,��%!��#$#�K@+��,�"=D�&�$	�?�ó.ô

void MyWidget::paintEvent( QPaintEvent * )
{

QPainter p( this );
p.setPen( darkGray );
p.drawRect( 1,2, 5,4 );
p.setPen( lightGray );
p.drawLine( 9,2, 7,7 );

}

QT	��,%`�,��=D�
=D#�#3	�IJ�&�@%V���$L.%�#$+T0���=.^_?�Û��0���=.^ 2 % � �Ïò,óT=.��%`�$?�+N��0@%`�,��%�+��$õc%`+N��% � �$ña%�0Úò,ö�÷DøM���$L.%.#�+Nó.*  ���$+T��+T0��$I�I&%��"%.?��JI��"	�Eù+N	�EF%
�,	�	�#$GD�$�&+Nú1��?B<6�1�,��%V+N��õc%��	�K�+N��% � ��I&V%�LD= � �,#$`%�? � 	�EF��=D+�+N%�+T�&�@%V���$L.%�#$+T0���=.^_?J*  �@��+T=.����#��$%�+T�,	]=.#$#X�&�@%`�"%.#�%�/.=.?��JI�K@? � �&�$	�?�+T�$?
<¦Ý�=.�$?��,%���*

ø
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	 %�	�EF%.�&��@ò,ó.*
� < 2 %.�D�$	�?]�$+b=.?M=.�"Û��$�,�"=.��_+�%��
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)�	Ú%.= � � 	�ÛxÞ�% � �¦�&	ÚÛ�%�0��"=D^_?¾��+��&��=.?@+�I&	��"EF%�0Ø�$?��,	âEF	�0@%�# � 	�	��"0��$?�=D�&%.+VK�+N��?@�â<¦Ý�=.�$?��,%��xô�ô ^_	��"#$0�ZM=D�&����LXò,ó�; �,��%.? � #$������%�0¾Û�
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S&�W��+M��%��"I&% � �,#$«��	�+N+��$Û�#$%Ú�,	¾0@	 ^_���,��	�K@�W	�?�%Ú	��(�&^_	¾	�I_�,��%Ú+��,=.��%�+O*ßS&I�;uI&	��C%.L.=.EF��#�%�;!�	�K@�C��	�=.#¦��+]�,	 0@�"=D^à+�	�EF%.�&�@��?@�
+ � =D#�%.0�;R�&�@%�?ØK�+N��?@�(Þ,K@+��H<6Ý.=.�$?��,%��xôãô + � =.#$%@ò,ó�EF=DGD%.+W��%��"I&% � �R+N%�?�+N%@*�S�IR�	�K��_��	�=.#-�$+W�,	«K�+N%B=BñaL.%.0�[ã+N��õc% � 	�	��"0@��?@=.�,%�+N�+N�&%.EF;
<¦Ý�=.�$?��,%��xô�ô +�%.�&\A�$?�0@	�^Fò,óT�$+b��%.�"I�% � ��*�'
?@0F+�	C	�?J*
9¦%��"%u��+>=!+��@	��"�a%�L.=DEF��#$%¦�,��=.�XK@+�%�+1=D#�#��,����%�%6EF% � ��=.?@��+NEF+Oôa�&�@%6I�K@? � �,�$	�?��,��=D�a0@�"=D^!+1�,��% � #$	 � G_I�= � %¦�$?C�&�@%¦= � #�	 � G7Y�= � #$	 � G3* � ���
%.L.=.EF��#�%@* \F%C�"% � 	�EFEF%�?�0 � 	�EF����#$��?@�]=.?@0��"K�?@?��$?��]�,��%C%�LD=.EF��#$%`Û�%�I&	��"%��	�K��"%�=D0B=D?�CI�K@�"�,��%���*>S&?B��=.�"�,� � K�#$=.�$;ä�,�"C�"%�+N�$õx�$?��
�,��%_^_�$?�0�	�^��&	C0��$I�I&%��"%.?��X+��@=.��%.+c*
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void AnalogClock::drawClock( QPainter *paint )
{

paint->save();

���$�"+N�,#��;�^_%u+�=D/�%u�,��%u��=.�$?��,%��*� +>+N�&=D�&%�;�+N	V�,��=D�3�&�@% � =D#�#$�$?��`I&K�? � �,��	�?(�$+>�DK@=.�"=D?��,%�%�0(?�	��X�,	`Û�%u0��$+��,K���Û�%�0�Û�!�,��%¦�,�"=D?�+NI�	���EF=.�,��	�?@+
^_%�� �"%!�D	��$?��C�,	`K�+N%@*

paint->setWindow( -500,-500, 1000,1000 );

\F%_+N%��ä�,��%_EF	�0�%.# � 	�	���0��$?�=.�,%!+��+N�,%�E ^_%_^_=.?@�ä= �c����� ÷ �c����� ^!�$?�0@	�^ß^_��%.�"% � ; � �$+-�$?]�,��%!EF��0@0�#$%@*

QRect v = paint->viewport();
int d = QMIN( v.width(), v.height() );

 �@%�0@%�/�� � %�EF=.C?�	��>Û�%C+*�}K�=D�"%C=.?@0B^_%C^_=.?��>�,��% � #$	 � GF�,	MÛ�%�;3+N	M^_%Cñ@?@0����,+ � K@�"�"%.?��1/��$%�^_��	��"�1=.?@0 � 	�EF��K@�&%C���,+H+N��	��"�,%�+N�
+N�$0�%@*

paint->setViewport( v.left() + (v.width()-d)/2,
v.top() + (v.height()-d)/2, d, d );

 �@%�?F^_%_+�%��3=`?�%�^�+*�}K�=D�"%_/��$%�^_��	��"�,; � %.?��,%��"%�0(�$?F�&�@%_	�#�0F	�?@%@*
\F%�� �"%u?�	�^Ù0@	�?�%¦^_�$�&�C	�K��
/��$%�^6*8���"	�E �,���$+1��	��$?��X	�?�;}^_��%�?C^_%¦0@�"=.^Ù�$?(= �O����� ÷ �c����� =.��%�=u=D�"	�K@?�0 � ; � ;�^!�@=.�X^_%¦0@�"=.^Ù^_�$#�#
+N��	�^�K��(�$?]�&�@%u#$=.���D%.+��
��	�+�+N�$Û�#�%_+9��K@=.��%!�,��=D�6� #�#�ñ@�3�$?]�,��%!	�K��,��K��ä0@%�/�� � %@*
 �$EF%W�&	�+��,=.���ä0���=.^_��?@�X*

// time = QTime::currentTime();
QPointArray pts;

)���? � %W^_%�� #$#�0@�"=.^�= � #$	 � G�;�^_%�� #�#�?@%�%�0F�,	`G�?�	�^��&�@%u�,��EF%a*�:;)<+R��+äÞ,K@+��ä=WK@�&�$#$���,W/�=.����=DÛ�#�%_�,	��@	�#�0F+N	�EF%!��	���?@�&+O*
QT%�LD� � 	�EF%F�&�@�"%�%(0���=.^_�$?��MÛ�#$	 � G�+N;J	�?@%FI�	��H�,��%(��	�K@�6��=D?�0@;J	�?@%(I�	��6�,��%(EF�$?�K��,%F��=D?�0Ó=D?�0âñ@?@=.#$#�F	�?@%FI�	��H�,��% � #$	 � G�I�= � %
�$�,+�%�#$I *8���$�"+N�ä^_%u0@�"=D^ß�,��%_��	�K@�J�@=.?@0Jô

paint->save();
paint->rotate( 30*(time.hour()%12-3) + time.minute()/2 );

\F%_+N=./�%W�,��%!��=D��?@�&%��>=D?�0F�,��%�?(��	��&=D�&%!���:+�	C�&�@=.�ä	�?@%u=DL.�$+b��	��$?��,+-=D#�	�?@�`�,��%!��	�K��>�@=.?@0J*

pts.setPoints( 4, -20,0, 0,-20, 300,0, 0,20 );
paint->drawConvexPolygon( pts );

\F%`+�%��!:=),+T�&	(=�I�	�K���[ã��	��$?��ä��	�#����	�?M�,��=D�:#$	�	�GD+ #��$G�%V�&�@%W��	�K@�>��=.?@0M=D�:�,���"%.%!	8� � #$	 � G�;�=D?�0M0@�"=D^��$�Ï*?>3% � =.K@+�%`	�Iä�&�@%_�"	��,=.�,��	�?@;
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paint->restore();
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paint->save();
paint->rotate( (time.minute()-15)*6 );
pts.setPoints( 4, -10,0, 0,-10, 400,0, 0,10 );
paint->drawConvexPolygon( pts );
paint->restore();
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for ( int i=0; i<12; i++ ) {
paint->drawLine( 440,0, 460,0 );
paint->rotate( 30 );

}
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paint->restore();
}
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MyWidget* widget = new MyWidget
...
QPoint p = widget->pos(); // store position
QSize s = widget->size(); // store size
...
widget = new MyWidget;
widget->resize( s ); // restore size
widget->move( p ); // restore position
widget->show(); // show widget
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/~"51W=D�"��K�EF%�?@�ä+���% � �$ñ@%.+-�&�@%_	����&�$EF�$õx=D�&�$	�?F+N%��&�,�$?��VI&	��>�&�@%!Û��$�,EF=.�
*  ��%!0�%�I&=.K�#$�ä	����,�$EF��õc=.�,�$	�?F+��@	�K�#$0
Û�%_K@+�%�0F�$?]EF	�+N� � =D+�%�+O*8	R=.EF%.+-=.?@0F	��&�@%��1����LDEF=.��[���?@�&%�?@+��$/�%W=D����#$� � =.�,��	�?@+-EF=._Û�%�?@%�ñ@�3I&�"	�E +�%��,�,��?@�`�,���$+-=.���DK@EF%�?���*
)�%�%_=.#$+�	(<6Ý��$L.EF=D�
ôãô +N%�� 4 ���,��EF�$õc=.�,��	�?1ò,ó��,�
* � öJ@��R=.?@0]<6Ý��$L.EF=D�
ôãô +N%�� Ü %�I&=.K@#�� 4 ���,��EF�$õc=.�,��	�?1ò,ó��,�
* � ö474�.*
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 �@��+b��+ =.?F	�/�%���#�	�=D0�%�0(EF%�EFÛ�%.�JI&K�? � �,��	�?@;�����	�/���0@%�0(I�	�� � 	�?@/�%�?@��%�? � %@*�S��äÛ�%��@=./�%.+>%�+�+N%�?@�&�$=.#$#�`#��$GD%_�,��%!=.Û�	�/�%_I&K�? � �&�$	�?J*
�
	�?�+N�&��K � �&+ =WÛ����,EF=.�(^_���,�(�&�@%_+��$õc%�+h/ ÐÎ&O*
 �@% � 	�?��,%�?��,+(	�I¦�,��%«Û��$�,EF=.� �$+(K�?@��?@���,��=D#��$õc%�0Ù�$I.'9Ë�&(ÌÎÍ��$+z�v' 5 ) 8 úu	��,��%.�"^_��+N%Ó�$�_��+Fña#�#$%�0 ^_���,� ����LD%�#H/�=.#$K�% � ò,�,��%«<6�:	�#$	��
Qt::color0

ó.*
 �@%_	����&�$	�?�=D#!"(:;)
/~Ïz/ Ð�ÌÎ)
/~"51W=D�"��K�EF%�?@�ä+���% � �$ñ@%.+-�&�@%_	����&�$EF�$õx=D�&�$	�?F+N%��&�,�$?��VI&	��>�&�@%!Û��$�,EF=.�
*  ��%!0�%�I&=.K�#$�ä	����,�$EF��õc=.�,�$	�?F+��@	�K�#$0
Û�%_K@+�%�0F�$?]EF	�+N� � =D+�%�+O*8	R=.EF%.+-=.?@0F	��&�@%��1����LDEF=.��[���?@�&%�?@+��$/�%W=D����#$� � =.�,��	�?@+-EF=._Û�%�?@%�ñ@�3I&�"	�E +�%��,�,��?@�`�,���$+-=.���DK@EF%�?���*
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�
	�?�+N�&��K � �&+ =WÛ����,EF=.�(^_���,�(^_��0@�&��-�=.?�0M��%��$�D�@�Jv`=.?�0M+�%��,+-�,��% � 	�?@�&%�?@�&+b�&	^$�/2)<+�*
 �@%�/ +2Ù°$5/~)
ÏzÌ|:`+��@	�K�#$0`Û�%  32 P 8 ��I?$�/2)<+>^_=D+
��%�?�%.�"=.�,%�0VÛ�¦�&�@%HU ��� Û��$�&EF=D�W���"	����"=DE«*  ��%HU(Û����,EF=.�WÛ��$�a	��"0�%.�3��+J#��$�,�&#$%6%�?@0��$=.?J*
 �@%_<6S�EF=D�D%_0�	 � K�EF%�?@�&=D�&�$	�?(0��$+ � K�+N+�%.+bÛ��$�ä	��"0@%��1	�I3EF	�?�	 � �@�"	�EF%u��EF=D�D%�+O*
8 L.=DEF��#$%Fò � �"%�=D�&%.+>=.?F=.���"	�^�Û����,EF=.��ó.ô

uchar arrow_bits[] = { 0x3f, 0x1f, 0x0f, 0x1f, 0x3b, 0x71, 0xe0, 0xc0 };
QBitmap bm( 8, 8, arrow_bits, TRUE );
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 �@��+b��+ =.?F	�/�%���#�	�=D0�%�0(EF%�EFÛ�%.�JI&K�? � �,��	�?@;�����	�/���0@%�0(I�	�� � 	�?@/�%�?@��%�? � %@*�S��äÛ�%��@=./�%.+>%�+�+N%�?@�&�$=.#$#�`#��$GD%_�,��%!=.Û�	�/�%_I&K�? � �&�$	�?J*
�
	�?�+N�&��K � �&+ =WÛ����,EF=.�(^_���,�(�&�@%_+��$õc%�+h/ ÐÎ&>=D?�0]+N%��,+-�&�@% � 	�?��,%�?��,+-�,	z$5/~),+D*
 �@%�/ +2Ù°$5/~)
ÏzÌ|:`+��@	�K�#$0`Û�%  32 P 8 ��I?$�/2)<+>^_=D+
��%�?�%.�"=.�,%�0VÛ�¦�&�@%HU ��� Û��$�&EF=D�W���"	����"=DE«*  ��%HU(Û����,EF=.�WÛ��$�a	��"0�%.�3��+J#��$�,�&#$%6%�?@0��$=.?J*
 �@%_<6S�EF=D�D%_0�	 � K�EF%�?@�&=D�&�$	�?(0��$+ � K�+N+�%.+bÛ��$�ä	��"0@%��1	�I3EF	�?�	 � �@�"	�EF%u��EF=D�D%�+O*

£z¤H¥~¦5§]¨!©0ª9ª�£z¤H¥~¦5§]¨!©¬«�·!µ;¯®Ñh¦�£z¤H¥~¦5§]¨!©ÛÒÜ´�¥~¦5§]¨!©Ó

�
	�?�+N�&��K � �&+ =WÛ����,EF=.�(�,��=.�3�$+b= � 	���!	�IM$�/2)6ÏzÌÝ:1*

£z¤H¥~¦5§]¨!©0ª9ª�£z¤H¥~¦5§]¨!©¬«�·!µ;¯®Ñh¦�£c¿Q¦�¹?¥~¯®Þ¢ÒàßF¶|¸8áâ¨�§Ã¸J²{·Aµ;¯®Ñh¦�·�³0¨A¹â×âÈ9µQ¹?§]¨!¦ÚºÖãc

�
	�?�+N�&��K � �&+R=`���$L.EF=D�(I��"	�E �,��%Wña#�%�ä�Ë~&
å�ÌÎÏV&O*@S&Iä�&�@%Wñ@#$%W0�	�%.+b?�	��
%�L.�$+N�:	��-�$+ 	�I:=.?]K@?�G�?�	�^_?MI&	��"EF=.�,;��,��%_���$L.EF=D�FÛ�% � 	�EF%.+
=`?�K�#$#�����LDEF=.�
*
 �@%V��=D�"=.EF%.�&%���+Îä�Ë�&
å.Ì�Ïz& =.?@0°æÝ"�Í9ÏVÌÎ)ä=.�"%`��=.+N+�%.0M	�?M�,	(<6Ý��$L.EF=D�
ôãô #$	�=.01ò,ó.* Ü ���,��%.�"�$?��`^_�$#�#XÛ�%V��%��"I&	��"EF%�0F�$I:�,��%Wña#�%`I�	��"EF=D�
K@+�%.+bEF	��"%!�,��=.? � Û��$�ä��%��1���$L.%.#�*
)�%�%_=.#$+�	C<6Ý��$L.EF=D�
ôãô �$+�QTK@#�#�ò,ó®�,�
* � ö�Ñ4��;�<6Ý��$L.EF=D�
ôãô #$	�=.01ò,ó.�,�J* � ö�Ñ4��;�<6Ý��$L.EF=.�Jôãô #$	�=.0A����	�E Ü =D�&=Xò,ó��,�
* � ö�ø4��;�<¦Ý���LDEF=.�
ô�ô +�=D/�%@ò,ó
�,�J* � ö474�T=D?�0F<6Ý��$L.EF=D�
ôãô �$EF=.��%��O	���EF=.��ò,ó��,�
* � ö�Ñ4�.*
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'J+N+��$�D?@+ �,��%!Û��$�&EF=D�H$5/2)6ÏzÌÝ:F�&	��&�@��+-Û��$�,EF=.�(=.?@0F�"%��,K���?�+-=W��%�I�%���%�? � %¦�,	��,���$+-Û��$�&EF=D�
*
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 �@��+b��+ =.?F	�/�%���#�	�=D0�%�0(EF%�EFÛ�%.�JI&K�? � �,��	�?@;�����	�/���0@%�0(I�	�� � 	�?@/�%�?@��%�? � %@*�S��äÛ�%��@=./�%.+>%�+�+N%�?@�&�$=.#$#�`#��$GD%_�,��%!=.Û�	�/�%_I&K�? � �&�$	�?J*
'J+N+��$�D?@+ �,��%!���$L.EF=D��:;/ éAÏVÌÝ:(�,	��,���$+-Û��$�&EF=D�C=D?�0F��%��&K@�"?@+-=W�"%�I&%��"%.? � %u�&	C�,���$+-Û����,EF=.�J*
Ü �$�&�@%��"�$?��V^_�$#�#@Û�%_��%��"I&	��"EF%�0C�$I3�&�@%u���$L.EF=D�(��=.+b=W<6Ý��$L.EF=.�Jôãô 0�%.���&�1ò,ób���"%�=D�&%.�>�&�@=.? � *
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 �@��+b��+ =.?F	�/�%���#�	�=D0�%�0(EF%�EFÛ�%.�JI&K�? � �,��	�?@;�����	�/���0@%�0(I�	�� � 	�?@/�%�?@��%�? � %@*�S��äÛ�%��@=./�%.+>%�+�+N%�?@�&�$=.#$#�`#��$GD%_�,��%!=.Û�	�/�%_I&K�? � �&�$	�?J*
�
	�?�/�%.�"�,+-�&�@%_��EF=D�D%0/2ÏVÌÝìA&b�&	�=WÛ����,EF=.�(=D?�0F=.+N+N����?�+R�&�@%u��%�+NK�#$�ä�&	C�,���$+-Û����,EF=.�J* 2 %��,K���?�+-=W��%�I�%���%�? � %¦�,	��,��%!Û��$�&EF=D�
*
Ü �$�&�@%��"�$?��V^_�$#�#@Û�%_��%��"I&	��"EF%�0C�$I3�&�@%u�$EF=.��%W��=D+-=W<6S�EF=D�D%aôãô 0�%.���&�1ò,ób���"%�=D�&%.�>�&�@=.? � *
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2 %��&K@�"?@+-=W�&��=.?@+�I&	��"EF%�0 � 	���!	�IX�,���$+-Û��$�&EF=D�CÛ�_K@+��$?��^ÏVÌÎ)
Í*/ é:*
 �@��+bI�K�? � �,��	�?F0@	�%�+-%�LD= � �&#$_�&�@%u+N=.EF%W=D+-<6Ý��$L.EF=D�
ôãô L5�O	��"E«ò,ó�;�%�L � %����X�,��=D�ä���:�"%��,K���?�+-=W<�>3�$�,EF=.�C��?@+��,%�=.0M	�Ia=W<¦Ý���LDEF=.�
*
)�%�%_=.#$+�	(<6Ý��$L.EF=D�
ôãô L5�O	��"E«ò,ó��,�J* � öJ@��.*



 �@%_<�>3�"K@+�� � #�=D+�+ 0�%�ña?�%�+>�,��%_ña#�#���=.�,�&%.�"?(	�I3+��@=.��%.+>0��"=D^_?FÛ�!=`<6Ý�=.�$?��,%���*
#include <qbrush.h>
S&?��@%��"�$�&+b<6�a�,'J0�0��$�,��	�?@=.#4��K@? � �,�$	�?�=.#$�$�&W^_�$�&�F<6�
�.*

� `X�(î���_�� ïuë��(ï � �

±¦º ��§3¡i� ò,ó
±¦º ��§3¡i� ò�>3�"K�+N��)��&�#$%W+N�&�#$%>ó
±¦º ��§3¡i� ò � 	�?�+N�ä<6�
	�#�	��F� � 	�#$	���;8>3��K�+N��)��,�#$%W+��,�#$%#�Ù)�	�#$��0@Ý�=.�,�,%��"?6ó
±¦º ��§3¡i� ò � 	�?�+N�ä<6�
	�#�	��F� � 	�#$	���; � 	�?�+N�ä<6Ý��$L.EF=D�^� ���$L.EF=D�Ró
±¦º ��§3¡i� ò � 	�?�+N�ä<�>3��K�+N�H� ÛRó
ï ±¦º ��§3¡i� ò,ó
<�>3��K�+N�H� �@³X�}�������a��� ò � 	�?�+N�ä<�>3��K�+N�H� ÛRó
>3�"K@+��@)��,�#�% ¡v�� D¨n� ò,ó � 	�?�+N�
/�	��$0 ¡i�}������ �¨n� ò�>3�"K@+��@)��,�#�%_+@ó
� 	�?@+��:<6�:	�#$	��F� ¸O�a¨n�@� ò,ó � 	�?�+N�
/�	��$0 ¡i�}���J�@¨n�a� ò � 	�?�+N�ä<6�:	�#$	���� � ó
<6Ý��$L.EF=D�(÷ ³a�nÄ}¢���³ ò,ó � 	�?@+��
/�	��$0 ¡i�}��ÃX�nÄ}¢B��³ ò � 	�?�+N�ä<6Ý���LDEF=.�^�¾���$L.EF=D�Hó
Û�	�	�# �a³X���������a���^� ò � 	�?@+��ä<�>3�"K�+N�H�¾ÛTó � 	�?�+N�

� Û�	�	�# �a³X���������a��ð
� ò � 	�?�+N�ä<�>3��K�+N�H�¾ÛTó � 	�?�+N�

j ïuî7ê���ï�o ¡ `�æ�_������(æ��

< Ü =.�,=.)��,�"%.=.Eñ� �@³X�}�������@��ò^ò ò�< Ü =.�,=.)��&��%�=.ED�¾+�; � 	�?@+��ä<�>3�"K�+N�H�¾ÛTó
< Ü =.�,=.)��,�"%.=.Eñ� �@³X�}�������@��ó^ó ò�< Ü =.�,=.)��&��%�=.ED�¾+�;@<�>3�"K@+��H� ÛRó

� ï���ê��7î7ï�o � ï��J_ � �7ì#�����(æ

 �@%_<�>3�"K@+�� � #�=D+�+ 0�%�ña?�%�+>�,��%_ña#�#���=.�,�&%.�"?(	�I3+��@=.��%.+>0��"=D^_?FÛ�!=`<6Ý�=.�$?��,%���*
'âÛ��"K@+��(��=D+b=W+N�&.#�%_=.?@0F= � 	�#$	���* 4 ?�%!	�I3�,��%!Û��"K�+N�F+N�&�#$%�+-�$+b= � K�+N�&	�E ��=D�&�,%��"?@;�^_��� � �F�$+b0�%.ñ@?@%�0(Û�!=W<¦Ý���LDEF=.�
*

� @
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 �@%�Û���K�+N��+��,�#$%�0@%�ñ@?@%�+T�&�@%�ña#$#3��=.�,�&%.�"?J*  ��%�0�%�I&=.K@#��>Û���K�+N�B+N�,�#�%C�$+6QT	8>3�"K�+N�¾ò,0�%���%�?�0@+R	�?��@	�^®�	�K � 	�?@+��,�"K � �>=(Û��"K@+��@ó.*
 �@��+b+��,�#$%W�&%�#$#$+-�&�@%_��=.�$?��,%��1�&	C?�	��3ña#$#�+N��=.��%�+c*  ��%_+��,=.?@0�=D�"0F+N�&�#$%_I�	��1ña#�#$��?@�`�$+ � =.#$#�%�0M)�	�#��$0�Ý.=.�,�&%���?J*
 �@%_Û��"K�+N� � 	�#$	��>0�%�ña?�%.+-�&�@% � 	�#�	��>	�IX�,��%_ña#�#���=.�,�&%���?J*  �@%u<¦�:	�#$	��>0�	 � K@EF%�?��,=.�,�$	�?F#��$+��,+-�,��%_����%�0�%�ña?�%.0 � 	�#�	���+c*
PR+N%!�,��%_<6Ý.%�? � #$=.+N+bI&	��J+N��% � ��I&��$?��`#$�$?�%ÏY�	�K@�&#$��?@%W+��,�#$%�+O*
8 L.=DEF��#$%@ô

QPainter painter;
QBrush brush( yellow ); // yellow solid pattern
painter.begin( &anyPaintDevice ); // paint something
painter.setBrush( brush ); // set the yellow brush
painter.setPen( NoPen ); // do not draw outline
painter.drawRect( 40,30, 200,100 ); // draw filled rectangle
painter.setBrush( NoBrush ); // do not fill
painter.setPen( black ); // set black pen, 0 pixel width
painter.drawRect( 10,10, 30,20 ); // draw rectangle outline
painter.end(); // painting done

)�%�%_�&�@%!+N%��,)��,�#�%aò,ó��,�
* ��� � I&K�? � �,��	�?FI&	��J= � 	�EF��#$%��&%_#$��+N�ä	�I3Û���K�+N�F+��,�#$%�+c*
)�%�%_=.#$+�	(<6Ý�=D��?@�&%.���,�
* � P�øA��;�<6Ý�=D��?@�&%��côãô +N%��
>3�"K�+N�Jò,ó0�,�
* �J� 74��;�<¦Ý�=.�$?��,%��xô�ô +�%.�6>3��K�+N� 4 ��������?1ò,ó0�,�
* �
� @���;!	 ��=.���@� � +-�:#$=.+N+N%�+�;
S&EF=.��%WÝ��"	 � %�+N+��$?����:#$=.+N+�%�+ =.?@0FS�EF��#$� � ���,#$W=.?�0 8 L.��#�� � �$�&#$W)��@=.�"%.0C�
#�=D+�+N%�+O*
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�
	�?�+N�&��K � �&+ =W0�%�I&=.K�#$�äÛ�#$= � GVÛ��"K@+��F^_�$�&�F�,��%!+��,�#$%_QR	8>3��K�+N�âò,^_��#$#�?@	��äñ@#$#�+N��=D��%�+Nó.*
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QCString str = "abc";
QBuffer b( str );
b.open( IO_WriteOnly );
b.at( 3 ); // position at the 4th character (the terminating \0)
b.writeBlock( "def", 4 ); // write "def" including the terminating \0
b.close();
// Now, str == "abcdef" with a terminating \0
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writeBlock( data.data(), data.size() )
*



 �@%_<6�:=D?�/�=D+ � #$=.+N+b����	�/��$0�%�+-= ��Ü =.��%�=W�&�@=.� � =.? � 	�?@�&=D��?M<6�:=D?�/�=D+�S&�&%�E 	�ÛxÞ,% � �,+c*
 �@��+ � #$=.+N+b�$+b��=D�"�3	�I3�,��% ¸O���3¤D��¡ EF	�0@K�#$%@*
#include <qcanvas.h>
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QCanvasItem* item;
// Find an item, eg. with QCanvasItem::collisions().
...
if (item->rtti() == MySprite::RTTI ) {

MySprite* s = (MySprite*)item;
if (s->isDamagable()) s->loseHitPoints(1000);
if (s->isHot()) myself->loseHitPoints(1000);
...

}
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 �@%_<6�:=D?�/�=D+ �-�$%�^ � #�=D+�+ ���"	�/��$0�%.+-=.?F	�?@[ã+ � �"%�%.?F/���%.^ß	�I3=W<6�
=.?�/.=.+O*
 �@��+ � #$=.+N+b�$+b��=D�"�3	�I3�,��% ¸O���3¤D��¡ EF	�0@K�#$%@*
#include <qcanvas.h>
S&?��@%��"�$�&+b<6) � ��	�#�# �-��%.^��,\A�$0���%��&+ ^_���,�F<6�
�.*
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± �J���3¤���¡�È �n�}¬ ò.<6\A��0@�D%.�:÷_��=.��%�?���� � ; � 	�?�+N� � �@=.�>÷_?�=DEF%�� � ;�\���#$=.��+bI�� � ó
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<6�
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 �@%_<6�:=D?�/�=D+ �-�$%�^ � #�=D+�+ ���"	�/��$0�%.+-=.?F	�?@[ã+ � �"%�%.?F/���%.^ß	�I3=W<6�
=.?�/.=.+O*
'â<6�:=D?�/�=D+ �-�$%�^ß�$+b^_�$0���%��ä^_��� � �F���"	�/��$0�%�+>=`/���%.^ß	�IX=W<6�:=D?�/�=D+c*
S&I¦�	�K ^_=.?��!K�+N%���+��,	ØÛ�%Ó=.Û�#$%Ó�,	Ú�$?��,%���= � �!^_���,�¾= � =D?�/�=D+�/��$%�^1;6+NK�Û � #�=D+�+(<6�
=.?�/.=.+B�>�$%�^6* á�	�K EF�$�D�@�u�,��%.?¾�"%��$EF��#$%�EF%�?@�
<¦) � ��	�#�# �-��%�^]ôãô � 	�?��,%�?@�&+NZM	�K@+�%�Ý��"%�+N+ 8 /�%�?@�Ïò,óRI�	��1%�LD=.EF��#$%@ô

void MyCanvasView::contentsMousePressEvent( QMouseEvent* e )
{

QCanvasItemList l = canvas()->collisions(e->pos());
for (QCanvasItemList::Iterator it=l.begin(); it!=l.end(); ++it) {

if ( (*it)->rtti() == QCanvasRectangle::RTTI )

@4@
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qDebug("A QCanvasRectangle lies somewhere at this point");
}

}

)�%��ä�,��% � =.?@/�=.+b�&�@=.�3�,��%!/���%.^ð+��@	�^_+-^_���,�(+�%��,�:=D?�/�=D+cò,óR=.?@0F�"%��,�"�$%�/�%u�&�@% � =.?@/�=.+-^_�@� � �F�&�@%¦/��$%�^ß�$+-+N��	�^_�$?��V^_�$�&� � =.?�/.=.+Oò,ó.*
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	�K@�ä	��>�"	��,=.�,�$?��3*Î�O	��1%�L.=DEF��#�%aô

QWMatrix wm;
wm.scale( 2, 2 ); // Zooms in by 2 times
wm.rotate( 90 ); // Rotates 90 degrees clockwise
myCanvasView->setWorldMatrix( wm );
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QPixmap loadPixmap( QString fileName )
{

static int alloc_context = 0;
if ( alloc_context )

QColor::destroyAllocContext( alloc_context );
alloc_context = QColor::enterAllocContext();
QPixmap pm( fileName );
QColor::leaveAllocContext();
return pm;

}
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// context 0 active
int c1 = QColor::enterAllocContext(); // enter context c1
// context c1 active

int c2 = QColor::enterAllocContext(); // enter context c2
// context c2 active

QColor::leaveAllocContext(); // leave context c2
// context c1 active

QColor::leaveAllocContext(); // leave context c1
// context 0 active
// Now, free all colors that were allocated in context c2

QColor::destroyAllocContext( c2 );
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#include <qapplication.h>
#include <qglcolormap.h>

int main()
{

QApplication a( argc, argv );

MySuperGLWidget widget( 0 ); // A QGLWidget in color-index mode
QGLColormap colormap;

// This will fill the colormap with colors ranging from
// black to white.
for ( int i = 0; i size(); i++ )

colormap->setEntry( i, qRgb( i, i, i ) );

widget.setColormap( colormap );
widget.show();
return a.exec();

}
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QGLContext *cx;
// ...
QGLFormat f;
f.setStereo( TRUE );
cx->setFormat( f );
if ( !cx->create() )

exit(); // no OpenGL support, or cannot render on the specified paintdevice
if ( !cx->format().stereo() )

exit(); // could not create stereo context
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QGLFormat f;
f.setAlpha( TRUE );
f.setStereo( TRUE );
QGLFormat::setDefaultFormat( f );
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QGLFormat f;
f.setDoubleBuffer( FALSE ); // single buffer
f.setDirectRendering( FALSE ); // software rendering
MyGLWidget* myWidget = new MyGLWidget( f, ... );
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QGLFormat f;
f.setOverlay( TRUE );
f.setStereo( TRUE );
MyGLWidget* myWidget = new MyGLWidget( f, ... );
if ( !w->format().stereo() ) {

// ok, goggles off
if ( !w->format().hasOverlay() ) {

qFatal( "Cool hardware required" );
}

}
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// The rendering in MyGLWidget depends on using
// stencil buffer and alpha channel
MyGLWidget::MyGLWidget( QWidget* parent, const char* name )

: QGLWidget( QGLFormat( StencilBuffer | AlphaChannel ), parent, name )
{
if ( !format().stencil() )

qWarning( "Could not get stencil buffer; results will be suboptimal" );
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if ( !format().alphaChannel() )
qWarning( "Could not get alpha channel; results will be suboptimal" );

...
}
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QApplication a(argc, argv);
QGLFormat f;
f.setDoubleBuffer( FALSE );
QGLFormat::setDefaultFormat( f );
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QGLFormat f = QGLFormat::defaultOverlayFormat();
f.setDoubleBuffer( TRUE );
QGLFormat::setDefaultOverlayFormat( f );
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// ...continued from above
MyGLWidget* myWidget = new MyGLWidget( QGLFormat( QGL::HasOverlay ), ... );
if ( myWidget->format().hasOverlay() ) {
// Yes, we got an overlay, let’s check _its_ format:
QGLContext* olContext = myWidget->overlayContext();
if ( olContext->format().doubleBuffer() )

; // yes, we got a double buffered overlay
else

; // no, only single buffered overlays are available
}
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class MyGLDrawer : public QGLWidget
{

Q_OBJECT // must include this if you use Qt signals/slots

public:
MyGLDrawer( QWidget *parent, const char *name )

: QGLWidget(parent,name) {}

protected:
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void initializeGL()
{

// Set up the rendering context, define display lists etc.:
...
glClearColor( 0.0, 0.0, 0.0, 0.0 );
glEnable(GL_DEPTH_TEST);
...

}

void resizeGL( int w, int h )
{

// setup viewport, projection etc.:
glViewport( 0, 0, (GLint)w, (GLint)h );
...
glFrustum( ... );
...

}

void paintGL()
{

// draw the scene:
...
glRotatef( ... );
glMaterialfv( ... );
glBegin( GL_QUADS );
glVertex3f( ... );
glVertex3f( ... );
...
glEnd();
...

}

};
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QImage tex1, tex2, buf;
if ( !buf.load( "gllogo.bmp" ) ) { // Load first image from file
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tex1 = QGLWidget::convertToGLFormat( buf ); // flipped 32bit RGBA
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glTexImage2D( GL_TEXTURE_2D, 0, 3, tex1.width(), tex1.height(), 0,

GL_RGBA, GL_UNSIGNED_BYTE, tex1.bits() );
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void MyWidget::drawIcon( QPainter* p, QPoint pos )
{

p->drawPixmap( pos, icons->pixmap(QIconSet::Small, isEnabled()) );
}

á.	�K�EF�$�D�@�1=.#$+�	]EF=DGD%�K�+N%`	�IJ�&�@%V' � �,��/�%�EF	�0�%�;X��%.�"��=D��+REF=.G���?@�F�	�K�� ^!�$0���%��1' � �,��/�%�^_��%�?B�&�@%VEF	�K�+N%`�$+T	�/�%�� �&�@%`^_��0@�D%.�
ò,+N%�%�<6\A��0@�D%.�Ïôãô %�?��,%�� 8 /�%�?@�Ïò,ó�ó�;a^_���$#�%C�,��%VEF	�K@+�%���+T����%�+�+N%�0B��%�?@0��$?��(�&�@%V�"%.#�%�=D+�%��&�@=.�1^_��#$#3= � �&�$/�=D�&%V�,��%�I�K@? � �,�$	�?�;X	�� ^_�@%�?
�$�ä�$+b�,��% � K@�"�"%.?��,#�_+N%�#�% � �,%�0F���,%�E«*}S&I3�&�@%u^_�$0���%�� � =.?FÛ�%!�&	�����#�%�0@;��,��%�E 4 ?!EäEF	�0�%_EF�$�D�@�äÛ�%_K�+N%�0F�,	`0���=.^�=W0��$I�I�%.�"%�?@�3� � 	�?J*
)�%�%_=.#$+�	(<6Ý��$L.EF=D� �,�
* � ø�øA��;�< 5 =.Û�%�#J�,\A�$0���%��,+b^_�$�&�F<6�
��;�<  	�	�#�>3K@�&�,	�? � Ü �$=.#$	��D+ =.?@0F\A��?@0�	�^_+b^_�$�&�F<6�
��;�<6ÝD	���K���Z�%�?�K
� Ü �$=.#$	��D+ =.?�0F\A�$?�0@	�^_+b^_���,�F<6�
��;�<6Z�=.�$?�\A�$?�0�	�^]ôãô K�+N%�+*>3�$��Ý���LDEF=.��+0� Ü ��=D#�	���+b=D?�0F\A�$?�0@	�^!+ ^_���,�(<6�6��;A	 PRS Ü %�+N�$�D?
9¦=.?�0@Û�	�	�GXôaS � 	�?@� � 5 =.Û�%�#$;�Z�� � �"	�+N	�I��3S � 	�?H	R=.#$#�%����;4	R�"=.����� � +>�:#$=.+N+N%�+�;aS�EF=D�D%_Ý���	 � %�+N+N��?@�`�:#$=.+N+N%�+b=D?�0]S&EF��#�� � �$�,#�_=.?@0
8 L.��#�� � �$�&#$W)��@=.�"%.0F�:#$=.+N+�%�+O*

�èïuë��Cï �¢�t ìMï � �^_�`�ëèï!æ���ê��5�|�Cæ

£cê(·!µ;¯®¿a¸8¦5ª�ª6îÛµaù{¸

 �@��+b%�?�K@E �,���%!0�%.+ � �"�$Û�%�+-�,��%!EF	�0�%_I�	��1^_��� � �F=W���$L.EF=D�(��+-�$?��,%�?@0�%�0F�,	`Û�%_K�+N%�01*  ��% � K@�"��%�?��,#�_0@%�ñ@?@%�0(EF	�0�%�+b=.�"%aô

� QIconSet::Normal
[ Ü ��+N��#$=.��&�@%�����LDEF=.�Ú^_��%�? �,��%�K�+N%��W�$+V?�	��¦��?@�&%���= � �&�$?��Ó^_�$�&� �,��%B� � 	�?�;TÛ�K@�6�&�@%�I&K�? � �,��	�?@=.#$���,

�"%.���"%�+N%�?@�&%�0CÛ�_�&�@%_� � 	�?F��+-=D/�=.�$#$=.Û�#$%@*
� QIconSet::Disabled

[ Ü ��+N��#$=._�&�@%_����LDEF=.�C^_��%�?F�,��%!I�K@? � �,�$	�?�=.#$�$�&W��%����"%.+�%�?@�&%.0�Û�_�,��%_� � 	�?F��+b?�	��ä=D/�=.�$#�=DÛ�#�%a*
� QIconSet::Active

[ Ü ��+N��#$=.W�,��%!���$L.EF=.�(^_��%.?F�&�@%!I&K�? � �,��	�?@=.#$���,W�"%����"%�+N%�?��,%�0(Û�_�&�@%_� � 	�?F��+ =./�=D��#$=.Û�#$%W=.?@0]�&�@%_K�+N%��
�$+b�$?��,%��"= � �,��?@�V^_���,�F�&�@%u� � 	�?@;�I&	��J%.L.=.EF��#�%�;�EF	�/.��?@�`�,��%!EF	�K�+N%!	�/.%��>���:	�� � #�� � G��$?��C����*

£cê(·!µ;¯®¿a¸8¦5ª�ª�¿�¥rÅ=¸

 �@��+b%�?�K@E �,���%!0�%.+ � �"�$Û�%�+-�,��%!+��$õc%!=D�ä^_��� � �F=W���$L.EF=D�(��+-�$?��,%�?@0�%�0F�,	�Û�%!K�+N%�01*  ��% � K@�"��%�?��,#�_0@%�ñ@?@%�0(+��$õc%�+b=D�"%@ô

� QIconSet::Automatic
[  �@%u+N�$õx%_	�I3�,��%!���$L.EF=.�(�$+b0@%��&%.�"EF�$?�%�0(I���	�E��$�&+b����LD%�#�+N��õc%@*  ���$+-�$+-=WK�+N%�I�K@#�0@%�I�=DK�#$�Ï*

� QIconSet::Small
[  ��%!����LDEF=.�(�$+-�&�@%_+�EF=D#�#$%��>	�I3�,^!	:*

� QIconSet::Large
[  ��%!����LDEF=.�(�$+-�&�@%_#�=D�"��%��>	�IX�&^_	:*

S&I3=V)�EF=D#�#a���$L.EF=.�(�$+b?@	��ä+�%.�äÛ�_<6S � 	�?�)�%���ôãô +N%��,Ý��$L.EF=.�Jò,ó�;��&�@% 5 =D�"��%W����LDEF=.�(^_��#$#�Û�%_=DK��,	�EF=.�,� � =.#$#�V+ � =D#�%.0]0�	�^_?F�,	��,��%_+N��õc%
	�IX=W+NEF=.#$#����$L.EF=D���,	`��%�?�%.�"=.�,%¦�,��%!)�EF=D#�#�����LDEF=.�C^!�@%�?(�"%��}K@����%�0J*})���EF�$#�=D�"#$�;�=_)�EF=D#�#@����LDEF=.�C^_��#$#�Û�%!=.K��,	�EF=.�,� � =.#$#$!+ � =D#�%.0
K@�F�&	��D%.?�%���=.�,%!= 5 =.���D%_���$L.EF=D�
*  �@%u����%�I�%.�"�"%.0�+N��õc%�+ I�	��1#$=.�"��%ÏY�+NEF=.#$#���%�?�%.�"=.�,%�0F� � 	�?@+ � =D?FÛ�%!+N%��äK@+��$?���+�%.�&S � 	�?�)���õc%@ò,ó.*
)�%�%_=.#$+�	(+N%��&S � 	�?@)���õc%@ò,ó.�,�
* � ÑJ@���;�� � 	�?�)���õc%@ò,ó��,�
* � Ñ47A��;�+N%��&Ý���LDEF=.�
ò,ó.�,�
* � Ñ4IA��;����$L.EF=D�
ò,ó��,�
* � ÑJ@��T=.?@0
<¦ZM=.�$?�\A�$?�0@	�^]ôãô K�+N%�+9>3����Ý��$L.EF=D��+®� Ü �$=.#$	���+-=.?@0]\A��?@0�	�^_+-^_�$�&�F<6�
�.*

£cê(·!µ;¯®¿a¸8¦5ª�ª�¿;¦5¨!¦5¸

 �@��+b%�?�K@E 0@%�+ � �"�$Û�%�+>�,��%_+N�&=D�&%!I�	��1^_��� � �F=V����LDEF=.�C��+ ��?@�&%�?@0�%�0F�,	`Û�%_K@+�%�01*  ��%{+Ý)
ÌÎ)6& � =D?FÛ�%@ô
� QIconSet::Off

[ Ü �$+���#�=D!�,��%_���$L.EF=D�(^!�@%�?(�&�@%_^!�$0���%��ä�$+-�$?]=.?HE&	�I�I6E3+��,=.�,%
� QIconSet::On

[ Ü ��+N��#$=._�,��%_���$L.EF=.�C^_��%�?F�,��%!^_��0@�D%.�:�$+-��?M=.?HE�	�?!Eä+N�&=D�&%
)�%�%_=.#$+�	(+N%��&Ý���LDEF=.�
ò,ó.�,�
* � Ñ4IA� =D?�0]���$L.EF=D�
ò,ó��,�
* � ÑJ@��.*



� LB�iËxÌ���Î�ÍäÊ4O �DÐ�ÐQ� Î��ÏÎÏýxÎÏÌ��iÎ � Ñ47

�èïuë��Cï �¢¡ `�æ�_������(æ � �z_a`MëíïuæX�Dê������(æ

£cê(·!µ;¯®¿a¸8¦5ª�ª�£cê(·AµQ¯®¿�¸8¦�«�

�
	�?�+N�&��K � �&+ =W?�K�#$#�� � 	�?F+N%���*�PR+�%!+N%��&Ý���LDEF=.�
ò,ó�;���%�+N%��Ïò,ó�;}	��>	���%.�"=.�,	��h�(ò,ó-�,	`+N%��ä+N	�EF%_���$L.EF=.��+c*
)�%�%_=.#$+�	(�"%.+�%���ò,ó��,�
* � ÑJ@��.*

£cê(·!µ;¯®¿a¸8¦5ª�ª�£cê(·AµQ¯®¿�¸8¦�«°·!µ;¯®Ñh¦�£zÁ�¥~Â{§]¨!©èÒç©0¥~Â{§]¨!©0²a¿a¥rÅ=¸¬Ñ8¥rÅ=¸gº�½�É°¦�µ�§]¨!¦5¥r·.

�
	�?�+N�&��K � �&+ =.?F� � 	�?F+N%��äI�	��1^_��� � �F�,��%_QT	��"EF=D#����$L.EF=D�C�$+Q:;/ éAÏVÌÝ:a;�^!�@� � �F��+b=.+N+�K@EF%�0]�,	`Û�%_	�IX+��$õc%�+h/ ÐÎ&O*
 �@%]0�%.I�=.K@#��RI�	��a+Ý/ Ð�&u�$+!'JK��,	�EF=.�,� � ;>^_��� � �âEF%�=.?@+!�,��=D� <¦S � 	�?@)�%�� ^!�$#$#>0�%��,%��"EF�$?�%F^_�@%��&�@%��6�,��%]����LDEF=.�A�$+!)�EF=.#$#>	�� 5 =.�"��%
I&�"	�E �$�&+!���$L.%�#J+N��õc%@*VÝ���LDEF=.��+_#$%�+N+u�,��=D?«�,��%F^_��0@�&�â	�I-=M+NEF=.#$#>��%�?�%���=.�,%�0Ó� � 	�?â=.�"% � 	�?�+N�$0�%���%�0Ó�,	AÛ�%F)�EF=.#$#�*�á�	�K � =.?âK�+N%
+N%��,S � 	�?�)��$õc%@ò,ób�,	�+N%��ä�,��%!����%�I�%����"%�0C+N��õc%_	�IX=V�D%.?�%���=.�,%�0(� � 	�?J*
)�%�%_=.#$+�	(+N%��&S � 	�?@)���õc%@ò,ó.�,�
* � ÑJ@��R=D?�0F��%�+�%.�Ïò,ó.�,�
* � ÑJ@��.*

£cê(·!µ;¯®¿a¸8¦5ª�ª�£cê(·AµQ¯®¿�¸8¦�«°·!µ;¯®Ñh¦�£zÁ�¥~Â{§]¨!©èÒëÑ8§]¨!¶r¶rÁ.¥~Â°²{·Aµ;¯®Ñh¦ £zÁ.¥~Â°§]¨A©çÒÜ¶|¨A¹=ÞF¸8Á�¥~Âx

�
�"%�=D�&%.+ä=.?V� � 	�?@+�%.��^_��� � �WK�+N%�+
�&�@%R����LDEF=.��+ÝÏVÌÎË~Ë �M/ éuI�	��XI�	��30@��+N��#$=.��$?��u=6+�EF=D#�#D� � 	�?�;�=.?@0W�&�@%R����LDEF=.��Ë�ÌÎÍBìA&P�M/ é!I�	��X0@��+N��#$=.��$?��
=`#�=D�"��%!� � 	�?1*

£cê(·!µ;¯®¿a¸8¦5ª�ª�£cê(·AµQ¯®¿�¸8¦�«°·!µ;¯®Ñh¦�£cê(·AµQ¯®¿�¸4¦XÒÔµQ¦�³0¸8¹0

�
	�?�+N�&��K � �&+ = � 	���_	�IQ"�)
v4&(Íx*  ���$+-�$+-/�%���!I&=.+N�Ï*

£cê(·!µ;¯®¿a¸8¦5ª�ª�úÓ£cê(·!µ;¯®¿a¸8¦�«5�� ý ¥~¹�¦�É®¨!¶��
Ü %�+N�&��	��+-�,��%!� � 	�?F+�%.�ä=.?@0FI��"%.%�+>=.?@W=.#$#�	 � =.�,%�0F�"%�+N	�K�� � %�+O*

ý µ�¥rù�£cê(·AµQ¯®¿�¸4¦5ª�ª9·�¶|¸M¨!¹T
�¸8¯®¸8¹=¨!¦5¸MùÚ«5
�
#�%.=.�"+ =.#$#���%�?�%.�"=.�,%�0F���$L.EF=D��+O*

ý µ�¥rù�£cê(·AµQ¯®¿�¸4¦5ª�ª9ù{¸4¦5¨�·�³T«�

Ü %��,= � ��%�+>�,���$+b� � 	�?F+N%��äI&�"	�E�	��,��%.�"+>^_���,�F^_��� � �F�$�äEF=._+N��=D�"%_0�=D�&=X*
á.	�KF^!�$#$#�?�%./�%��>?�%.%�0(�&	 � =D#�#@�&�@��+-I&K�? � �,��	�?@ú3	��&�@%��
<¦S � 	�?@)�%��äI&K�? � �,��	�?@+ � =D#�#@���ä=D+-?�% � %�+N+�=D�"i*

·!µ;¯®Ñh¦X£c¿a¥rÅ=¸ôÒÔ£cê(·!µ;¯®¿a¸8¦5ª�ª�¥r·AµQ¯®¿�¥rÅ=¸#«{¿�¥rÅ=¸¬Ñ���ÝÑh¦5¨!¦5¥r·7�
S&IM+���+!)�EF=.#$#$;b�"%.�&K@�"?�+!�,��%]����%�I�%.�"�"%.0A+��$õc%]	�Ib=B+�EF=D#�#1��%�?�%.�"=.�,%�0â� � 	�?�ú6�$IM+V�$+ 5 =D�"��%�;-��%��&K@�"?@+¦�,��%]����%�I�%.�"�"%.0A+��$õc%M	�Ib=�#�=D�"��%
��%�?@%��"=D�&%�0F� � 	�?1*
)�%�%_=.#$+�	(+N%��&S � 	�?@)���õc%@ò,ó.�,�
* � ÑJ@��.*



� LB�iËxÌ���Î�ÍäÊ4O �DÐ�ÐQ� Î��ÏÎÏýxÎÏÌ��iÎ � ÑJ@

´.µ�µQ¶V£cê(·AµQ¯®¿�¸8¦�ª9ª�¥rÑA
#¸4¯®¸8¹=¨A¦�¸Mù�«{¿a¥rÅ?¸ÓÑ8¥rÅ=¸M²MîÛµaù�¸Ó§]µ�ù{¸M²{¿;¦�¨A¦�¸øÑh¦5¨!¦5¸ ºÖÄcÈ�ÈQ#·!µ;¯®Ñh¦
2 %��&K@�"?@+  32 P 8 �$I3�&�@%u����LDEF=.�(^_���,�F+��$õc%{+Ý/ Ð�&N;�EF	�0�%0Ïz"�3�&-=D?�0F+N�&=D�&%�+Ý)
ÌÎ)6&-��=.+ Û�%�%�?(��%�?�%���=.�,%�0�úX	��,��%���^_��+N%u��%��,K��"?@+Z�i' 5 ) 8 *

´.µ�µQ¶V£cê(·AµQ¯®¿�¸8¦�ª9ª�¥rÑháXÉ°¶r¶�«�#·AµQ¯®Ñh¦

2 %��&K@�"?@+  32 P 8 �$I3�&�@%u� � 	�?F+N%��ä�$+b%.EF���&.ú@	��,��%���^_��+N%_�"%��,K���?�+F�i' 5 ) 8 *

£cê(·!µ;¯®¿a¸8¦XÒà£cê(·AµQ¯®¿�¸8¦�ª9ª�µQ©�¸4¹?¨!¦5µQ¹Fº «°·Aµ;¯®Ñh¦�£cê(·!µ;¯®¿a¸8¦XÒàµ;¦�³0¸4¹�

'J+N+��$�D?@+{"5)6vA&(ÍJ�&	C�&�@��+b� � 	�?F+�%��:=.?�0F��%��,K��"?@+-=W�"%.I�%���%�? � %¦�,	��,���$+-� � 	�?F+N%��Ï*
 �@��+b��+ /�%��"_I&=.+N�Ï*
)�%�%_=.#$+�	(0�%.�&= � �Jò,ó��,�
* � Ñ47A�.*

£zÁ�¥~Â°§Ã¨!©è£cê(·AµQ¯®¿�¸4¦5ª�ªB©0¥~Â°§]¨A©T«°¿�¥rÅ=¸ôÑ8¥rÅ=¸M²MîÛµaù{¸¬§]µ�ù{¸M²{¿Q¦5¨!¦5¸øÑh¦5¨!¦5¸gºÊÄcÈ9È;X·AµQ¯®Ñh¦

2 %��&K@�"?@+:=6���$L.EF=D�W^_���,�V+N��õc%Z+Ý/ ÐÎ&N;.EF	�0�%�Ïz"�3�&
=.?@0V+��,=.�,%F+Ý)
ÌÎ)6&N;D�D%�?@%��"=D�&�$?��!	�?�%H�$I�?@% � %�+N+N=.�"i*�	R%�?@%��"=D�&%�0W����LDEF=.��+
=.�"% � = � ��%�01*

£zÁ�¥~Â°§Ã¨!©è£cê(·AµQ¯®¿�¸4¦5ª�ªB©0¥~Â°§]¨A©T«°¿�¥rÅ=¸ôÑ8¥rÅ=¸M²M´�µaµ;¶V¸4¯®¨A´a¶|¸Mù{²°¿;¦�¨A¦�¸øÑh¦5¨!¦5¸ ºÖÄcÈ�ÈQ#·!µ;¯®Ñh¦

 �@��+b��+ =.?F	�/�%���#�	�=D0�%�0(EF%�EFÛ�%.�JI&K�? � �,��	�?@;�����	�/���0@%�0(I�	�� � 	�?@/�%�?@��%�? � %@*�S��äÛ�%��@=./�%.+>%�+�+N%�?@�&�$=.#$#�`#��$GD%_�,��%!=.Û�	�/�%_I&K�? � �&�$	�?J*
2 %��&K@�"?@+H=F����LDEF=.�B^_���,��+��$õc%�+Ý/ ÐÎ&N;ä+��,=.�,%�+Ý)6ÌÎ)
&T=.?@0�=FZM	�0�%C^_��� � ���$+6QT	��"EF=.#3�$IZ&(14ÌÎ$�Ë~&(3(�$+  32 P 8 ;X	�� Ü �$+�=DÛ�#�%�0��$IZ&(14ÌÎ$�Ë~&(3(��+
�v' 5 ) 8 *

£zÁ�¥~Â°§Ã¨!©è£cê(·AµQ¯®¿�¸4¦5ª�ªB©0¥~Â°§]¨A©T«5X·Aµ;¯®Ñh¦

 �@��+b��+ =.?F	�/�%���#�	�=D0�%�0(EF%�EFÛ�%.�JI&K�? � �,��	�?@;�����	�/���0@%�0(I�	�� � 	�?@/�%�?@��%�? � %@*�S��äÛ�%��@=./�%.+>%�+�+N%�?@�&�$=.#$#�`#��$GD%_�,��%!=.Û�	�/�%_I&K�? � �&�$	�?J*
2 %��&K@�"?@+-�&�@%u����LDEF=.�C	��"�$�D�$?�=D#�#$W���"	�/.��0@%�0(�&	��&�@% � 	�?�+N�&��K � �,	��1	��>�&	��"%�+N%���ò,ó.*  ���$+>��+ �&�@%uQT	���EF=.#����$L.EF=D��	�IXK@?�+N��% � �$ña%�0F)��$õx%a*
)�%�%_=.#$+�	(�"%.+�%���ò,ó��,�
* � ÑJ@��.*

ý µ�¥rù�£cê(·AµQ¯®¿�¸4¦5ª�ªB¹=¸MÑ8¸4¦{«{·AµQ¯®Ñh¦�£zÁ.¥~Â°§]¨!©çÒÜ©0§]²�¿�¥rÅ=¸ÓÑ8¥rÅ?¸^

)�%��&+b�&�@��+-� � 	�?M+�%��:�&	�K�+N%!����LDEF=.�.:=Ï I�	��1�&�@%uQT	���EF=.#����$L.EF=D��;�=D+�+NK�EF�$?��C���:�&	�Û�%!	�IX+N��õc%°+Ý/ ÐÎ&O*
 �@��+b��+ %��}K��$/�=.#$%�?��:�&	C=.+N+��$��?��$?��C<6S � 	�?�)�%���ò~:;ÏV;�+Ý/ ÐÎ&Nób�,	`�,���$+-� � 	�?]+N%��Ï*
 �@��+bI�K�? � �,��	�?F0@	�%�+-?@	��&�@��?@�V��I8:;Ï �$+b=W?@K�#$#����$L.EF=D�
*

ý µ�¥rù�£cê(·AµQ¯®¿�¸4¦5ª�ª9Ñ8¸4¦5ê(·AµQ¯®¿�¥rÅ=¸H«°¿�¥rÅ=¸ôÑ8²a·AµQ¯®Ñh¦X£c¿�¥rÅ=¸ôÒàÑ8¥rÅ=¸z��ÝÑh¦5¨!¦5¥r·7�
)�%��
�,��%W���"%�I&%��"��%�0F+��$õc%VI�	��b=.#$#a+NEF=.#$#X	��-#$=.�"��%V� � 	�?@+ �,��=D�
=D�"%W��%�?�%���=.�,%�0]=DI��,%��-�,���$+ � =.#$#�*:S�I!+H��+R)�EF=.#$#$;3+�%��,+R�&�@%W���"%�I&%��"��%�0F+N��õc%
	�I3+NEF=.#$#���%�?@%��"=D�&%�0(� � 	�?@+b�,	�+Ý/ ÐÎ&O*�)���EF�$#$=.�"#$�;a��I8+T�$+ 5 =D�"��%�;�+N%��,+-�&�@%_���"%�I&%��"��%�0C+��$õc%!	�IX#$=.���D%W��%�?�%.�"=.�,%�0(� � 	�?�+ �&	�+Ý/ Ð�&O*



� LB�iËxÌ���Î�ÍäÊ4O �DÐ�ÐQ� Î��ÏÎÏýxÎÏÌ��iÎ � Ñ4I

QT	��,%��&�@=.� � = � �@%�0¾� � 	�?@+V^_��#$# ?@	��6Û�%��"%���%�?@%��"=D�&%�0@; +N	Ø���¦��+��"% � 	�EFEF%�?�0@%�0 �&�@=.�6.	�K +�%��u�&�@%����"%�I&%��"��%�0Ø� � 	�? +��$õc%�+`Û�%�I&	��"%
��%�?@%��"=D�&�$?���=.?�_� � 	�?]+N%��,+c*
)�%�%_=.#$+�	(� � 	�?�)���õc%@ò,ó.�,�
* � Ñ47A�.*

ý µ�¥rù�£cê(·AµQ¯®¿�¸4¦5ª�ª9Ñ8¸4¦�Á�¥~Â{§]¨!©Ó«{·AµQ¯®Ñh¦X£zÁ.¥~Â°§]¨!©ÛÒÜ©0§Ã²�¿�¥rÅ=¸ôÑ8¥rÅ=¸J²Qîçµ�ù{¸¬§]µaù�¸]º�áâµ;¹?§]¨!¶|²
¿;¦�¨A¦�¸øÑh¦5¨!¦5¸gºÖÄcÈ�È;�� ý ¥~¹�¦�É®¨!¶��

)�%��&+_�,���$+u� � 	�?â+�%.� �,	A���"	�/.��0@%F����LDEF=.�#:;Ï I�	��6+N��õc%V+Ý/ Ð�&N;1EF	�0�%XÏz"�3�&!=.?@0«+N�&=D�&%®+Ý)6ÌÎ)
&O*  �@%]� � 	�?«+N%��REF=.M=D#�+N	AK�+N%®:;Ï I�	��
��%�?@%��"=D�&�$?���	��&�@%��1����LDEF=.��+b��I3�,��%�!=.��%_?�	��ä%�LD��#$� � ���,#�_+N%���*
 �@%{+Ý/ Ð�& � =.?FÛ�%_	�?�%!	�I3'JK��,	�EF=.�,� � ; 5 =D�"��%_	��J)�EF=.#$#�*�S�I3'JK��,	�EF=.�,� � �$+bK@+�%�0@;�<6S � 	�?�)�%��3^_��#$#�0@%��&%.�"EF�$?�%!��I3�,��%_���$L.EF=D���$+b)�EF=D#�#
	�� 5 =.���D%_I&�"	�E��$�,+b���$L.%�#�+��$õc%@*
Ý���LDEF=.��+ #�%�+N+b�,��=D?F�&�@%_^!�$0��,�F	�IX=V+NEF=.#$#���%�?�%���=.�,%�0F� � 	�?F=.��% � 	�?�+N�$0�%���%�0F�&	�Û�%_)�EF=.#$#�*@á�	�K � =.?]K@+�%W+N%��,S � 	�?@)��$õx%aò,ób�,	`+N%��ä�,��%
���"%�I&%��"��%�0�+N�$õx%_	�I3=W��%�?�%.�"=.�,%�0(� � 	�?J*
 �@��+bI�K�? � �,��	�?F0@	�%�+-?@	��&�@��?@�V��I8:;Ï �$+b=W?@K�#$#����$L.EF=D�
*
)�%�%_=.#$+�	(�"%.+�%���ò,ó��,�
* � ÑJ@��.*

ý µ�¥rù�£cê(·AµQ¯®¿�¸4¦5ª�ª9Ñ8¸4¦�Á�¥~Â{§]¨!©Ó«{·AµQ¯®Ñh¦X£c¿;¦�¹=¥~¯®ÞÓÒàßF¶|¸4áÚ¨�§]¸M²{¿�¥rÅ=¸ÓÑ8¥rÅ?¸J²Qîçµ�ù{¸Ó§Ãµaù{¸Ãº�áâµ;¹=§Ã¨!¶|²
¿;¦�¨A¦�¸øÑh¦5¨!¦5¸gºÖÄcÈ�È;�� ý ¥~¹�¦�É®¨!¶��

 �@��+b��+ =.?F	�/�%���#�	�=D0�%�0(EF%�EFÛ�%.�JI&K�? � �,��	�?@;�����	�/���0@%�0(I�	�� � 	�?@/�%�?@��%�? � %@*�S��äÛ�%��@=./�%.+>%�+�+N%�?@�&�$=.#$#�`#��$GD%_�,��%!=.Û�	�/�%_I&K�? � �&�$	�?J*
)�%��&+H�,���$+H� � 	�?�+�%.�J�,	]#$	�=.0��,��%`ña#$% � =.#$#�%�0�ä�Ë�&
å.ÌÎÏV&T=D+H=(����LDEF=.��=.?�0�K@+�%C���1I&	�� +N��õc%�+Ý/ Ð�&N;3EF	�0@%zÏz"�3�&H=.?@0�+��,=.�,%�+Ý)
ÌÎ)6&O*  ��%
� � 	�?M+�%��3EF=DW=.#$+�	CK�+N%W�,���$+-���$L.EF=.�CI�	��1��%�?�%.�"=.�,�$?��`	��,��%.�J����LDEF=.��+-�$I3�,��%�!=.��%!?@	��ä%�LD��#�� � �$�,#�_+N%��Ï*
 �@%{+Ý/ Ð�& � =.?FÛ�%_	�?�%!	�I3'JK��,	�EF=.�,� � ; 5 =D�"��%_	��J)�EF=.#$#�*�S�I3'JK��,	�EF=.�,� � �$+bK@+�%�0@;�<6S � 	�?�)�%��3^_��#$#�0@%��&%.�"EF�$?�%!��I3�,��%_���$L.EF=D���$+b)�EF=D#�#
	�� 5 =.���D%_I&�"	�E®�$�&+b����LD%�#�+N��õc%@*�Ý��$L.EF=.��+-#�%.+�+-�,��=D?F�&�@%u^_�$0��,�(	�I3=!+NEF=.#$#���%�?@%��"=D�&%�0(� � 	�?F=D�"% � 	�?@+��$0�%���%�0(�&	�Û�%u)�EF=.#$#�*�á�	�K � =D?
K@+�%W+N%��,S � 	�?�)��$õc%@ò,ób�,	`+N%��ä�,��%!���"%.I�%����"%�0C+��$õc%_	�I3=W�D%�?@%��"=D�&%.0C� � 	�?1*



 �@%_<6S�EF=D�D% � #$=.+N+b���"	�/��$0�%�+>=W�@=.��0�^_=.��%�[ã�$?�0�%.��%�?�0@%�?��3����LDEF=.�(�"%����"%�+N%�?��,=.�,�$	�?�^_�$�&�F0@����% � �ä= �i� %�+�+b�&	C�&�@%u����LD%�#�0�=D�&=X*
#include <qimage.h>

� `X�(î���_�� ïuë��(ï � �

%�?@K�E Àa�3�X�n���1Q S���?�	���% 8 ?�0��$=.?@;4>3�$� 8 ?�0@��=D?�; 5 �$�&�,#�% 8 ?@0��$=.?�R
± Á�¢���Æ�� ò,ó
± Á�¢���Æ�� òD��?@�ä^1;���?@�ä��;���?@�ä0�%����&�@;���?@�ä?�K@EF�:	�#$	��"+�� � ; 8 ?�0@��=D?FÛ���� 4 ��0�%����ÙS&�D?@	��"% 8 ?�0@��=D?6ó
± Á�¢���Æ�� ò � 	�?�+N�ä<6)���õc%�� +N��õc%�;��$?��:0�%����,��;��$?��
?�K@EF�:	�#$	��"+�� � ; 8 ?�0@��=D?FÛ���� 4 �"0@%����ÙS&�D?@	��"% 8 ?�0@��=D?6ó
± Á�¢���Æ�� ò � 	�?�+N�ä<6)��&����?@�0�¾ña#�%�QT=DEF%�; � 	�?@+�� � ��=D�>÷WI�	���EF=.��� � ó
± Á�¢���Æ�� ò � 	�?�+N� � ��=.�1÷ � 	�?�+N�äL.��E��
�aó
± Á�¢���Æ�� ò � 	�?�+N�ä<�>3.�&%�'J�"��=.��¾=.���"=D>ó
± Á�¢���Æ�� òDK � �@=.�>÷_�	�K@�"0�=D�&=D;��$?��ä^1;��$?��
��;��$?��ä0@%����,��;�< 2 ��Û`÷ � 	�#�	����&=DÛ�#�%�;���?@�ä?�K@EF�:	�#$	��"+N; 8 ?�0��$=.?FÛ��$� 4 �"0@%��}ó
± Á�¢���Æ�� ò � 	�?�+N�ä<6S&EF=.��%�� ��EF=D�D%>ó
ï ± Á�¢���Æ�� ò,ó
<6S&EF=.��%�� �@³X�}�������@��� ò � 	�?�+N�ä<6S&EF=.��%�� ��EF=D�D%>ó
<6S&EF=.��%�� �@³X�}�������@��� ò � 	�?�+N�ä<6Ý��$L.EF=D�^� ���$L.EF=D�Ró
Û�	�	�# �a³X���������a���^� ò � 	�?@+��ä<¦S�EF=.��%.�¾�ió � 	�?@+��
Û�	�	�# �a³X���������a��ð
� ò � 	�?�+N�ä<6S&EF=.��%.�¾�ió � 	�?@+��
/�	��$0 �X������¸O� ò,ó
<6S&EF=.��% ¸O�a³X  ò,ó � 	�?�+N�
<6S&EF=.��% ¸O�a³X  ò.��?@�:L.;���?@�ä�;��$?��ä^1;��$?��
��;��$?�� � 	�?�/�%.�"+N��	�?!}�ba=.��+�� � ó � 	�?@+��
<6S&EF=.��% ¸O�a³X  ò � 	�?�+N�ä< 2 % � �;� ��ó � 	�?�+N�
Û�	�	�# �n¡vÕH§3¨n¨ ò,ó � 	�?@+��
�$?�� ¬V�n�X��� ò,ó � 	�?�+N�
�$?�� �3�}�nÆ��3� ò,ó � 	�?�+N�
<6)��$õc% ¡i�n×�� ò,ó � 	�?�+N�
< 2 % � � ���}¸O� ò,ó � 	�?@+��
�$?�� �X�}³X��� ò,ó � 	�?@+��
�$?�� �3§3¢��J�@¨n�a��¡ ò,ó � 	�?�+N�
8 ?�0��$=.?-� �n��²¦���X�}� ò,ó � 	�?�+N�
< 2 ��Û ¸O�a¨n�@� ò.��?@�:�ió � 	�?@+��
/�	��$0 ¡i�}���J�@¨n�a� òD�$?��ä�$;�< 2 ��Û � ó
/�	��$0 ¡i�}��ÕH§3¢��
�a¨n�a��¡ ò.�$?��:?�K�EF�
	�#�	���+@ó

� Ñ4P



� L ���ah3Î_Ê8Or�.ÐNÐQ�RÎ��NÎÏýcÎÏÌ��vÎ � ø �

Û�	�	�# �3��¡vÅJ¨n³X�3� º §3¼&¼,�}� ò,ó � 	�?@+��
/�	��$0 ¡i�}��Å1¨n³X�3� º §3¼,¼&�}� ò.Û�	�	�#�%.?�=.Û�#$%>ó
Û�	�	�# ��¨n¨nT����  ò,ó � 	�?@+��
Û�	�	�# �n¡vR���� �¡i¸O��¨n� ò,ó � 	�?�+N�
K � ��=D�>÷W� �n��¡ ò,ó � 	�?@+��
K � ��=D�>÷ ¡i¸O���3´��n�3� ò��$?��ä�vó � 	�?�+N�
K � ��=D�>÷.÷�� §3¢�³a�D� � ¨n� ò,ó � 	�?�+N�
< 2 ��Û�÷ ¸O�a¨n�@���D� � ¨n� ò,ó � 	�?�+N�
�$?�� �3§3¢ º  ����}¡ ò,ó � 	�?�+N�
�$?��!�  D���}¡vÃ��}��´��n�3� ò,ó � 	�?�+N�
Û�	�	�# ¸O���}����� ò.��?@�:^_�$0��,��;��$?��:�@%��$�D�@�&;��$?��:0�%����,��;��$?��:?�K�EF�
	�#�	���+�� � ; 8 ?�0@��=D?FÛ���� 4 �"0@%����ÙS&�D?@	��"% 8 ?�0@��=D?6ó
Û�	�	�# ¸O���}����� ò � 	�?@+��ä<¦)���õc%.�R;��$?��ä0@%����,��;��$?��ä?@K�EF�:	�#$	��"+.� � ; 8 ?@0��$=.?FÛ��$� 4 �"0�%.�°�ðS���?�	���% 8 ?@0��$=.?6ó
/�	��$0 ���}¡i�}� ò,ó
/�	��$0-� ¨n¨ ò.K��$?��:����LD%�#ió
/�	��$0 �n�3¤D�}����ÃX�nÄ.�}¨n¡ ò.Û�	�	�#��$?�/�%.�"�,'
#$����=��  32 P 8 ó
<6S&EF=.��% ¸O�a�3¤�������¶T�}³X��� òD��?@�ä0�%.���&�Hó � 	�?@+��
<6S&EF=.��% ¸O�a�3¤�������¶T�}³X���3ªÓ�n���3Ã���¨n�}����� ò.�$?��:0�;�< 2 ��Û`÷W��=D#�%.�&�,%�;��$?��:��=.#$%��&�,%�} � 	�K�?@�&;}�$?�� � 	�?�/.%��"+N��	�?!}�ba=.��+�� � ó � 	�?@+��
<6S&EF=.��% ¸O�a�3¤�������¶T�}³X��� òD��?@�ä0�%.���&�@;���?@� � 	�?@/�%���+��$	�?A}5b@=D�D+@ó � 	�?�+N�
<6S&EF=.��% ¸O�a�3¤������ º �n��²¦���X�}� ò 8 ?�0��$=.?MÛ���� 4 �"0@%��}ó � 	�?�+N�
%�?@K�E ��¸O��¨n�}¥��a�X�kQ ) � =.#$%����"%�%.;�) � =D#�%�Z���?@;�) � =.#$%�ZM=DLWR
<6S&EF=.��% ¡v¢��@�a���3��¸O��¨n� ò��$?��ä^1;��$?��
��;�) � =.#$%�Z�	�0�%_EF	�0�%H�Ù) � =.#$%����"%.%Jó � 	�?@+��
<6S&EF=.��% ¡v¢��@�a���3��¸O��¨n� ò � 	�?�+N�ä<6)��$õc%�� +�;@) � =D#�%�Z�	�0�%_EF	�0�%H�Ù) � =.#$%�����%�%1ó � 	�?�+N�
<6S&EF=.��% ¡v¸O��¨n� òD�$?��ä^1;��$?��ä�@;�) � =.#$%�ZM	�0@%!EF	�0@%#�Ù) � =.#$%����"%�%1ó � 	�?@+��
<6S&EF=.��% ¡v¸O��¨n� ò � 	�?@+��:<6)��$õx%�� +N;�) � =.#$%�ZM	�0@%_EF	�0�%#�Ù) � =.#$%����"%.%Jó � 	�?@+��
<6S&EF=.��% ¡v¸O��¨n�}ªÓ�n�X��� ò.��?@�:^âó � 	�?�+N�
<6S&EF=.��% ¡v¸O��¨n���u�}�nÆ��3� ò.�$?��:�6ó � 	�?�+N�
<6S&EF=.��% Ä}ÒD�@��¢ ò � 	�?�+N�ä<6\âZM=.�,�"�$L.� EF=D�&����L>ó � 	�?@+��
<6S&EF=.��% ¸O���}�����}Å1¨n³X�3��¥���¡vÖ ò.�$?�� � 	�?�/�%���+��$	�?A}5b@=D�D+.� � ó � 	�?�+N�
<6S&EF=.��% ¸O���}�������!��§3���n¡v���n¸O¥���¡vÖ ò.Û�	�	�# � #��$�  �������{�  32 P 8 ó � 	�?@+��
<6S&EF=.��% ¢��n�����a� ò,ó � 	�?@+��
<6S&EF=.��% ¢��n�����a� ò�Û�	�	�#��@	��"�$õc	�?��,=.#$;�Û�	�	�#�/�%����&� � =D#7ó � 	�?�+N�
<6S&EF=.��% ¡v¬V��³X»- º ò,ó � 	�?�+N�
Û�	�	�# ¨n�a��� ò � 	�?�+N�ä<6)��,�"�$?��0� ñ@#$%�QT=.EF%�; � 	�?�+N� � ��=.�>÷WI&	��"EF=D��� � ó
Û�	�	�# ¨n�a���XÒD���a¢�¶R����� ò � 	�?@+��:K � �@=.�>÷_Û�K�I�;�K@��?@�:#$%�?�; � 	�?�+N� � ��=.�>÷_I&	��"EF=.��� � ó
Û�	�	�# ¨n�a���XÒD���a¢�¶R����� ò.<�>3��,%�'J�"��=.!Û�K�I�; � 	�?@+�� � ��=D�>÷_I�	��"EF=D��� � ó
Û�	�	�# ¡v��¤D� ò � 	�?�+N�ä<6)��,�"�$?��V�¾ñ@#$%�QT=.EF%.; � 	�?@+�� � ��=D�>÷!I&	��"EF=D�&;��$?��J��K@=.#$���,��Ù[ � ó � 	�?�+N�
Û�	�	�# ¤���¨n�n� òD�$?��äLD;��$?��ä>ó � 	�?@+��
�$?�� ³X�nÄ.�}¨nÁ��3�X�}Ä òD�$?��äLD;��$?��ä>ó � 	�?@+��
< 2 ��Û ³X�nÄ.�}¨ ò.��?@�:L.;���?@�ä>ó � 	�?�+N�
/�	��$0 ¡i�}��ÃX�nÄ.�}¨ ò.�$?��:L.;��$?��ä�;�K��$?��:�$?�0@%�L�}D	��i}D�"��Ûbó
�$?�� �X�a��¡iÃ��}��¥B�����}�aI ò,ó � 	�?@+��
�$?�� �X�a��¡iÃ��}��¥B�����}�aJ ò,ó � 	�?�+N�
/�	��$0 ¡i�}��¶T�@��¡vÃ��}��¥��}���}�aI òD��?@�äL-ó
/�	��$0 ¡i�}��¶T�@��¡vÃ��}��¥��}���}�aJ òD�$?��ä>ó
<6ÝD	���?@� �@¼,¼,¡i�}� ò,ó � 	�?@+��
/�	��$0 ¡i�}��²¦¼,¼,¡i�}� ò � 	�?�+N�ä<6Ý.	��$?��M�¾�Hó



� L ���ah3Î_Ê8Or�.ÐNÐQ�RÎ��NÎÏýcÎÏÌ��vÎ � ø �

<��X=.#$K�% 5 ��+N� < <¦S�EF=.��%  %�L.�
yX%� 5 =.?���^ ���}Ä}��´��n¡i� ò,ó � 	�?�+N�
� <6)��,�"�$?�� 5 ��+N� ���}Ä}��´����3Æ�§3��Æ���¡ ò,ó � 	�?�+N�
� <6)��,�"�$?�� 5 ��+N� ���}Ä}���ä�} D¡ ò,ó � 	�?�+N�
� <6)��,�"�$?�� ����Ä}� ò � 	�?�+N� � �@=.�>÷WG�%��; � 	�?�+N� � �@=.�1÷W#�=D?�� � � ó � 	�?�+N�
� <6)��,�"�$?�� ����Ä}� ò � 	�?�+N�3<6S&EF=.��%  %�LD�6yX%� 5 =D?��0� GD#vó � 	�?@+��
� /�	��$0 ¡i�}���.�}Ä}� ò � 	�?�+N� � �@=.�>÷_GD%.�; � 	�?@+�� � ��=D�>÷!#$=.?@�D; � 	�?@+��3<¦)��&����?@�®�¾+@ó

����ê��5��_ � `��(î���_�� ï!ë �(ï � �

8 ?�0��$=.? ¡v D¡v���}¢ º �n��²¦���X�}� ò,ó
8 ?�0��$=.? ¡v D¡v���}¢ º  D���}²u���a�}� ò,ó
� 	�?@+�� � ��=D�>÷ �n¢B��Æ���ÒD�@��¢���� ò � 	�?�+N�ä<6)��&����?@�0� ña#�%.QR=DEF%>ó
<6)��,� 5 �$+�� �n�3³X§3��ÒD�@��¢�����¡ ò,ó
<6)��,� 5 �$+�� �a§3��³X§3��Ò.�a��¢�����¡ ò,ó
<6)��,�"�$?�� 5 ��+N� �n�3³X§3��Ò.�a��¢�����´��n¡i� ò,ó
<6)��,�"�$?�� 5 ��+N� �a§3��³X§3��Ò.�a��¢B����´��n¡v� ò,ó

j ïuî7ê���ï�o ¡ `�æ�_������(æ��

< Ü =.�,=.)��,�"%.=.Eñ� �@³X�}�������@��ò^ò ò�< Ü =.�,=.)��&��%�=.ED�¾+�; � 	�?@+��ä<¦S�EF=.��%.�¾�$EF=.��%>ó
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 �@%_<6S�EF=D�D% � #$=.+N+b���"	�/��$0�%�+>=W�@=.��0�^_=.��%�[ã�$?�0�%.��%�?�0@%�?��3����LDEF=.�(�"%����"%�+N%�?��,=.�,�$	�?�^_�$�&�F0@����% � �ä= �i� %�+�+b�&	C�&�@%u����LD%�#�0�=D�&=X*
S&�A��+ 	�?@%ß	�IB�&�@%ß�,^_	 � #$=.+N+N%�+ <6�����"	�/.��0@%�+ØI�	��Ú0�%�=D#��$?��®^_�$�&� �$EF=.��%�+�;â�&�@%ß	��,��%��âÛ�%��$?�� <6Ý��$L.EF=D�
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<¦Ý���LDEF=.�
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=D#�����=VÛ�K@I�I�%.��*
'J?M%.?��,�"W�$?M�,��% � 	�#$	��-�,=.Û�#$%V��+ =.? 2 	�>��&������#�%��
%�? � 	�0�%�0F=D+

uint
*3PR+N%W�&�@%�� 2 %.0�;?��	R�"%.%�?F=.?@0��Î>3#�K@%VI�K@? � �&�$	�?�+_ò
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= �i� %�+�+ �&�@% � 	�EF��	�?�%.?��,+�;�=D?�0H� 2 �DÛC�,	`EF=.G�%_=.? 2 	�>M�,�"�$��#$%��bò,+�%.%!�,��%!<6�
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� [ãÛ�����ò,EF	�?@	 � ����	�EF%�ó1��EF=D�D%.+J�@=./�%H= � 	�#$	��ä�,=.Û�#$%6^_���,�`EF=DL.�$EFK�E®�,^_	 � 	�#$	��"+O*  ��%���%H=.��%6�&^_	_0��$I�I&%��"%.?���I&	��"EF=D�&+Oô�Û��$�!%�?�0@��=D?
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QImage image;
// sets bit at (x,y) to 1
if ( image.bitOrder() == QImage::LittleEndian )

*(image.scanLine(y) + (x >> 3)) |= 1 << (x & 7);
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else
*(image.scanLine(y) + (x >> 3)) |= 1 << (7 -(x & 7));

S&I3�&�@��+b#�	�	�G�+ � 	�EF��#�� � =D�&%�0@;��$�äEF�������:Û�%!=W��	�	�0F�$0�%�=W�,	 � 	�?�/�%.�"�3�,��% � [ãÛ����(�$EF=.��%W�&	�=.?#I�[�Û����(��EF=D�D%_K�+N�$?�� � 	�?�/.%��"� Ü %.���&�1ò,ó.*
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QImage image;
// set entry 19 in the color table to yellow
image.setColor( 19, qRgb(255,255,0) );
// set 8 bit pixel at (x,y) to value yellow (in color table)
*(image.scanLine(y) + x) = 19;

Ñ � [ãÛ����]�$EF=.��%�+T�$�D?@	��"%W�,��% � 	�#$	��b�,=.Û�#$%�ú
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QImage image;
// sets 32 bit pixel at (x,y) to yellow.
uint *p = (uint *)image.scanLine(y) + x;
*p = qRgb(255,255,0);
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� QImage::IgnoreEndian
[ 8 ?�0��$=.?@?�%�+N+H0�	�%.+ ?@	��JEF=D�&�,%���*
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� QImage::BigEndian
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2 %��&K@�"?@+-�&�@%u+N�,�"�$?��`��% � 	���0�%�0CI�	��>�,��%!G�%��^_	��"0(=.?@0]#$=.?���K�=D�D%k��Ë,*
£c¿Q¦�¹?¥~¯®Þ?¾�¥rÑh¦�£cê(§]¨�ÞF¸Mª�ª6¦5¸8Â�¦� �¸4õaÑ�«�#·AµQ¯®Ñh¦
2 %��&K@�"?@+-�&�@%uG�%��^_	���0�+-I&	��J^_�@� � �F+�	�EF%_�,%�L.�,+>=.��%!��% � 	���0�%�01*
)�%�%_=.#$+�	(�,%�L.� 5 �$+N�Ïò,ó��,�J* � öJ@���;@�&%.L.��ò,ó��,�
* � ö�@���;�+N%��  %�LD�Ïò,ó��,�
* � ö�ö4�T=.?@0F�&%.L.� 5 =D?���K�=.��%�+Oò,ó.�,�J* � öJ@��.*

£c¿Q¦�¹?¥~¯®Þ?¾�¥rÑh¦�£cê(§]¨�ÞF¸Mª�ª6¦5¸8Â�¦�¾�¨!¯®Þ?É®¨�ÞF¸MÑ�«5#·!µ;¯®Ñh¦

2 %��&K@�"?@+-�&�@%u#$=.?@�DK@=.��%V�$0�%�?@�&�$ñ@%.�"+>I�	��>^_�@� � �F+�	�EF%!�&%.L.�,+-=.��%u��% � 	���0�%�01*
)�%�%_=.#$+�	(�,%�L.� 5 �$+N�Ïò,ó��,�J* � öJ@���;@�&%.L.��ò,ó��,�
* � ö�@���;�+N%��  %�LD�Ïò,ó��,�
* � ö�ö4�T=.?@0F�&%.L.�
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£;B{¨!¶rÉ®¸8¾�¥rÑh¦ � £cê(§Ã¨�ÞF¸�9�¸8Â�¦� �¸8õM¾�¨!¯®Þ¢� £cê(§]¨�ÞF¸Mª�ª6¦5¸4ÂJ¦�¾�¥rÑh¦{«5#·!µ;¯®Ñh¦
2 %��&K@�"?@+H=C#$�$+��>	�I1<6S&EF=.��%  %�LD�6yX%� 5 =D?��(	�ÛxÞ,% � �&+T�,��=D�>%�?�K@EF%��"=D�&%�=.#$#ä�&�@%`�,%�L.�,+TGD%.ÏY�#�=D?���K�=D�D%(��=D����+H+�%��>Û�C+N%��  %�L.��ò,óHI�	��R�,���$+
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8 L.=DEF��#$%@ô?�}EF=.�iYA��EF=D�X* � ���
*
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*
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* � öJ@���;@<6Ý��$L.EF=D�
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 �@%_<6S�EF=D�D%��
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' <6S�EF=D�D%��
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void readGIF( QImageIO *image )
{
// read the image using the image->ioDevice()

}

void writeGIF( QImageIO *image )
{
// write the image using the image->ioDevice()

}

// add the GIF image handler

QImageIO::defineIOHandler( "GIF",
"^GIF[0-9][0-9][a-z]",
0,
readGIF,
writeGIF );
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QImageIO iio;
QPixmap pixmap;
iio.setFileName( "vegeburger.bmp" );
if ( image.read() ) // ok

pixmap = iio.image(); // convert to pixmap
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QImageIO iio;
QImage im;
im = pixmap; // convert to image
iio.setImage( im );
iio.setFileName( "vegeburger.bmp" );
iio.setFormat( "BMP" );
if ( iio.write() )

// returned TRUE if written successfully
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#include <qmovie.h>

� `X�(î���_�� ïuë��(ï � �

± ¥B�a¤D�n� ò,ó
± ¥B�a¤D�n� ò��$?��
Û�K�I&+��$õc%Jó
± ¥B�a¤D�n� ò�< Ü =D�&=D)�	�K�� � %!÷W+�� � ;��$?��äÛ�K@I�+N��õc%#� �O��� ø6ó
± ¥B�a¤D�n� ò � 	�?�+N�ä<6)��,�"�$?��®� ña#�%�QT=DEF%�;��$?��äÛ�K@I�+N��õc%#� �c��� ø6ó
± ¥B�a¤D�n� ò�<�>3��&%.'
���"=._0@=.�,=.;��$?��:Û�K@I�+N��õc%H� �O��� øHó
± ¥B�a¤D�n� ò � 	�?�+N�ä<6Z�	�/���%.�¾EF	�/.��%>ó
ï ± ¥B�@¤��n� ò,ó
<6Z�	�/���%�� �a³X�}�������@��� ò � 	�?�+N�ä<6ZM	�/.��%�� EF	�/��$%1ó
�$?�� ³X§3¡i�3�@³X��¸O� ò,ó � 	�?�+N�
/�	��$0 ³X§3¡i�3¶T����� ò � 	�?�+N�äK � ��=.�>÷W0@=.�,=.;��$?��:#�%�?@�D�,�6ó
� 	�?@+��:<6�:	�#$	��F��� ��¸OÖ�Æ����a§3�3�a�J�a¨n�@� ò,ó � 	�?�+N�
/�	��$0 ¡i�}� º ��¸OÖ�Æ����@§3�3�X�J�@¨n�a� ò � 	�?�+N�ä<6�:	�#$	��F� � ó
� 	�?@+��:< 2 % � �;� Æ��}�$Èä��¨n�n�a»J�}¸O� ò,ó � 	�?@+��
� 	�?@+��:<6Ý��$L.EF=.�^� ¼,����¢��}Ãa�nÄ}¢���³ ò,ó � 	�?�+N�
� 	�?@+��:<6S�EF=D�D%.� ¼,����¢���Á�¢���Æ�� ò,ó � 	�?�+N�
Û�	�	�# �n¡vÕH§3¨n¨ ò,ó � 	�?@+��
�$?�� ¼,����¢���ÕH§3¢ � �}� ò,ó � 	�?@+��
�$?�� ¡v����³X¡ ò,ó � 	�?@+��
Û�	�	�# ³X��§3¡i�}� ò,ó � 	�?�+N�
Û�	�	�#�� �3�n¡i�3�}� ò,ó � 	�?@+��
Û�	�	�# ��§3�3�3�n�3Æ ò,ó � 	�?�+N�
/�	��$0 §3�3³X��§3¡i� ò,ó
/�	��$0 ³X��§3¡i� ò,ó
/�	��$0 ¡i���}³ ò,ó
/�	��$0 ¡i���}³ òD�$?��ä+N�,%���+�ó
/�	��$0 ���}¡i������� ò,ó
�$?�� ¡v³a�}�}� ò,ó � 	�?@+��
/�	��$0 ¡i�}����³X�}�}� ò.��?@�:��%.� � %.?��Oó
/�	��$0 ¸O�@�3�3�}¸O��»J�}¡i�n×�� ò.< 4 ÛxÞ�% � �3÷_��% � %��$/�%��$; � 	�?@+�� � ��=D�>÷WEF%�EFÛ�%��}ó

� @cø



� LÚË8K�ÿ$Î_Ê8Or�.ÐNÐ;� Î��ÏÎÏýxÎ�Ì��iÎ � @cö

/�	��$0 �X�n¡i¸O�a�3�3��¸O��»J�}¡i�n×�� ò�< 4 ÛxÞ,% � �3÷_�"% � %���/.%���; � 	�?�+N� � �@=.�>÷WEF%�EFÛ�%.�°� � ó
/�	��$0 ¸O�@�3�3�}¸O���T³X�X����� ò�< 4 ÛxÞ,% � �3÷W�"% � %��$/�%��$; � 	�?�+N� � ��=.�1÷WEF%�EFÛ�%.��ó
/�	��$0 �X�n¡i¸O�a�3�3��¸O���T³X�X����� ò.< 4 ÛxÞ�% � �3÷W��% � %��$/�%��$; � 	�?@+�� � ��=D�1÷WEF%�EFÛ�%���� � ó
%�?@K�E ��������§3¡/Q )�	�K�� � % 8 EF���,H�ð[ � ;@P ?@�"% � 	��D?@��õc%�0!�O	��"EF=.�F�ß[ � ;�Ý.=.K�+N%�0�� � ; 8 ?�0 4 IB����=.EF%z� � ; 8 ?�0 4 I 5 	�	��c�ÙÑ�;
8 ?�0 4 I�ZM	�/.��%H�Ùø�;@)���%�%.0��:�@=.?@�D%�0��ðö�R
/�	��$0 ¸O�@�3�3�}¸O���@������§3¡ òD< 4 ÛxÞ,% � �a÷W��% � %.��/�%.��; � 	�?�+N� � �@=.�>÷_EF%�EFÛ�%���ó

� /�	��$0 �X�n¡i¸O�a�3�3��¸O���@������§3¡ ò�< 4 ÛxÞ,% � �3÷W�"% � %��$/�%��$; � 	�?�+N� � ��=.�>÷_EF%�EFÛ�%.�°� � ó

� ï���ê��7î7ï�o � ï��J_ � �7ì#�����(æ

 �@%_<6ZM	�/��$% � #$=.+N+b����	�/���0@%�+-�$? � �"%�EF%�?@�&=D#�#$	�=.0��$?���	�IX=.?��$EF=.�,�$	�?�+b	��1�$EF=.��%�+N;�+N����?�=D#�#$��?@�(=.+b�$�ä����	��D��%�+N+�%�+O*
' <6ZM	�/��$%C���"	�/��$0�%.+H=F<6Ý��$L.EF=.��=D+6�&�@%�I&�"=DEF%�Ý��$L.EF=.�Jò,ó�ú � 	�?�?@% � �,�$	�?�+ � =.?AÛ�%CEF=.0�%C/��$= � 	�?@?�% � � 2 %.+��$õc%@ò,ó6=.?@0 � 	�?@?�% � �&PR��[
0@=.�,%@ò,óF�,	 �"% � %���/.%Ó?�	��,��ñ � =D�&�$	�? 	�I¦+��$õc%«=.?@0 ����LDEF=.� � ��=.?@�D%.+c* 'J#�#H0@% � 	�0@��?@�â�$+(0��"�$/�%�? Û�Ó�,��%Ó?@	��"EF=D#R%./�%�?��,[ã����	 � %�+N+N��?@�
EF% � ��=D?��$+�EF+O*  ��%!+��$EF��#$%�+��:^!=D_�&	C0��$+���#�=DW=W<6ZM	�/��$%!��+ �&	�K�+N%W=W< 5 =DÛ�%�#�=D?�0F< 5 =.Û�%�#�ôãô +N%��,ZM	�/��$%@ò,ó.*
 �@%¦EF	�/��$%¦Û�%.�D�$?�+1��#$=.��$?��`=.+1+�	�	�?C=.+>�,��%¦<6ZM	�/��$%¦�$+ � ��%�=.�,%�0�ò,= � �,K�=D#�#$�;�	�? � % � 	�?��,�"	�#}�"%��,K���?�+J�&	`�&�@%6%�/�%�?@�X#�	�	���ó.*�\â��%�?C�,��%
#$=.+N�:I&�"=DEF%u�$?]�,��%!EF	�/���%_�@=.+-Û�%�%.?F��#�=D�%�0@;����:EF=._#�	�	��(Û�= � GV�,	`�,��%_+N�&=D�"�3�$I3+�K � �]#$	�	����$?��V�$+b0@%�ñ@?@%�0(��?F�,��%_�$?���K@�ä+N	�K�� � %@*
<¦ZM	�/��$%(	�ÛxÞ,% � �&+6=D�"%(%�LD��#�� � �$�,#�F+N��=D�"%�01*  ���$+6EF%�=D?�+u�&�@=.�-=F<6Z�	�/��$% � 	����$%�0AI���	�E =D?�	��,��%��T<6Z�	�/���%(^_�$#�#
Û�%C0@��+N��#$=.��$?��B�,��%
+N=.EF%_I&�"=.EF%!=.�3=D#�#@�&�$EF%�+O*}S�IX	�?@%u+N��=D�"%�0FEF	�/��$%!��=.K@+�%�+N;�=D#�#���=.K�+N%@*  	`EF=DGD%�/2143�&
:=&(143�&(14)äEF	�/���%.+�;��,��%.uEFK@+��3Û�% � 	�?@+��,�"K � �,%�0
+N%���=D�"=D�&%�#$i*
 �@%�+N%��H	�IT0�=D�&=�I&	��"EF=.�,+W+NK�����	����&%.0âÛ�B<6ZM	�/.��%B��+`0�%��,%��"EF�$?�%.0âÛ���,��%M0@% � 	�0@%��!I�= � �&	�����%.+W�&�@=.�H��=D/�%BÛ�%�%�?Ø��?@+��,=.#$#$%�0�ú_�,��%
I&	��"EF=D�3	�I3�&�@%u�$?���K@�:�$+-0�%.�&%���EF��?@%�0(=.+-�,��%_�$?���K@�ä�$+b0�% � 	�0�%.0J*
 �@%F+�K@����	����&%�0«I�	��"EF=D�&+¦=.�"%MZMQ{	 ò,�$I-<6� ��+!Û�K��$#��R^_���,�«Z�Q{	ß+NK�����	����b%�?@=.Û�#$%�0�ó_=D?�0 	RSB�¾ò,�$I-<6�b�$+!Û�K��$#��R^_���,��	RSB��+NK�����	����
%.?�=.Û�#$%�0@ó.*8�O	��JZMQ{	¾+NK�����	����&;�.	�KF?�%�%�0F�,	C��=./.%u�$?�+N�&=D#�#$%�0]#$�$Û�EF?��CI��"	�E ���,�&�Jô YOY�^_^!^6* #��$Û�EF?��3* � 	�E«*
'J� � ���$/�%�+-	�I3=D?��$EF=.�,%�0H	RSB��+>=.?@0]�,	�	�#�+>I&	��>Û�K��$#�0@��?@�`�,��%�E � =.?MÛ�%uI&	�K�?�0@;�I�	��1%�LD=.EF��#$%�;�=D�äá�=D��	�	:*
\F%`=.�"%W��%��}K��$�"%�0F�,	(+��,=.�,%W�,��%WI�	�#$#$	�^!�$?��3ô  ��%�	R�"=.����� � +bS&?��,%�� � ��=D?���%��O	��"EF=.��ò � ó ��+R�,��%_�:	���.�"�$�D�@�
����	���%����&!	�Iä�:	�EF��K�)�%���/�%
S&? � 	��"��	���=.�,%�0J*�	RSB�:ò,+NEFób�$+-=V)�%.�"/�� � %!ZM=D�"GV����	���%����&u	�I3�:	�EF��K@)�%��"/.%!S&? � 	��"��	���=.�,%�0J*
ª������3�n�3Æq� S&I��	�K�=.�"%¦��?�= � 	�K�?��,�"¦�&�@=.����% � 	���?��$õc%�+1+�	�I&�&^_=D�"%H��=D�&%�?@�&+
=.?@0��$?`^_��� � �CPR?��$+��+J��	�#$0�+1=u��=.�,%�?��a	�? 5 FX\ � 	�EF���"%�+N[
+N�$	�?C=D?�0�Y�	��
0@% � 	�EF����%�+N+��$	�?`=D?�0(�	�KC^!=D?��3�,	WK�+N%�	RSB��;}PR?��$+��+1EF=Du��%��}K��$�"%¦.	�K��,	V#$� � %�?�+N%u�,��=D�@�,% � ��?�	�#$	���i*})�K � � � 	�K�?@�&����%.+
�$? � #�K@0�%W�
=.?�=D0�=D;   =D��=.?@;��,��%_P )�'
;4����=.? � %�;8	R%��"EF=D?��;�S&�&=D#�_=D?�0F�,��%_PayR*
	RSB�C+NK�����	����3EF=._Û�%_�"%�EF	�/.%�0 � 	�EF��#$%��,%�#�!�$?]=WI�K@�&K@�"%!/�%��"+N�$	�?F	�I3<6�Ï*�\F%!��% � 	�EFEF%.?�0(K�+N��?@�`�,��%_ZMQ{	¾	��1Ý�Q{	¾I&	��"EF=D�Ï*

)�%�%_=.#$+�	(< 5 =.Û�%�#�ôãô +N%��,ZM	�/��$%@ò,ó.�,\A��0@�D%��,+b^_�$�&�F<¦�6��;8	R�"=D����� � +-�
#�=D+�+N%�+N;@S&EF=.��%_Ý��"	 � %�+�+N�$?��`�
#�=D+�+N%�+ =.?�0FZ�K�#$�&�$EF%�0@��=V�
#�=D+�+N%�+O*

�èïuë��Cï �¢�t ìMï � �^_�`�ëèï!æ���ê��5�|�Cæ

£zîçµ ý ¥r¸Mª�ª�¿;¦5¨!¦�É®Ñ

� QMovie::SourceEmpty
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� QMovie::Paused
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� QMovie::SpeedChanged
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#include <qpaintdevice.h>
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* � @cöA�.*
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/��$�"�,K�=D# ï ± Ã����n�3��¶T�}¤��n¸O� ò,ó
�$?�� �X�}¤D�D D³X� ò,ó � 	�?�+N�
Û�	�	�# �n¡vÀaÄ}��¶T�}¤ ò,ó � 	�?�+N�
Û�	�	�# ³X���n�3���n�3Æ�Å1¸O���n¤�� ò,ó � 	�?�+N�
/��$�"�,K�=D#�9 Ü � �3���3�X¨n� ò,ó � 	�?�+N�
Ü ��+N��#$=._÷ Ä ¯@¯ ¶T�n¡i³X¨n��  ò,ó � 	�?@+��
�$?�� Ä ¯a¯ �@¸O�����}� ò,ó � 	�?�+N�
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�$?�� Ä ¯a¯ �J�}¨n¨n¡ ò,ó � 	�?�+N�
<6��ôãô 96'JQ Ü 5�8 Ä ¯a¯ �J�@¨n�a��¢���³ ò,ó � 	�?@+��
Û�	�	�# Ä ¯a¯ ¶T�}¼&��§3¨n���J�a¨n�@��¢���³ ò,ó � 	�?�+N�
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�$?�� Ä ¯a¯ Å1³X³X��¸O���}�}� ò,ó
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j ïuî7ê���ï�o ¡ `�æ�_������(æ��
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 �@%_<6Ý�=.�$?�� Ü %�/�� � % � #$=.+N+b�$+-�,��%_Û�=.+N% � #$=.+N+b	�IX	�ÛxÞ,% � �&+>�,��=D� � =D?FÛ�%_��=.�$?��,%�0J*
'M��=.�$?���0@%�/�� � %R��+:=.?W=.Û�+N�,�"= � �&�$	�?_	�I}=H�&^_	�[ã0@��EF%�?@+��$	�?�=D#.+N��= � % �,��=D� � =D?WÛ�% 0@�"=.^_?WK@+��$?��u=R<¦Ý�=.�$?��,%���*  ��%R0��"=D^_��?@� � =D��=.Û��$#��$�,��%�+
=D�"%_�$EF��#�%.EF%�?��,%�0FÛ�_�&�@%u+NK�Û � #�=D+�+N%�+ <6\A��0@�D%.�&;@<6Ý��$L.EF=.��;�<6Ý�� � �,K���%u=D?�0]<6Ý��"�$?��,%���*
 �@%`0@%�I�=DK�#$� � 	�	��"0@��?@=.�,%V+�.+��,%�E 	�IJ=���=.�$?��>0�%./�� � %`�@=.+T���,+T	��"�$�D�$?�#�	 � =.�,%�0B=.�1�&�@%`�,	���[ã#$%�I��J��	�+N���,�$	�?J*1UÓ�$? � �"%�=D+�%.+R�,	]�,��%��"�$�D�@�
=D?�0�áA�$? � ��%�=.+N%�+H0@	�^!?@^_=.�"01*  �@%`K�?@���>�$+H	�?�%����$L.%�#�*  �@%��"%V=D�"%C+�%./�%��"=D#X^!=D�+H�,	]+�%.�>K��M=(K@+�%���[ã0�%.ñ@?@%�0 � 	�	��"0@��?@=.�,%`+N�+��,%�E
K@+��$?��C�,��%!��=.�$?��,%��>[XI�	��1%�LD=.EF��#$%�;�Û�_<6Ý�=D��?@�&%.�xôãô +N%��,\]	��"#$0�Z�=.�,�"�$Laò,ó.*
8 L.=DEF��#$%Fò,0@�"=D^ß	�?F=W��=D��?@�ä0�%�/.� � %�ó.ô

void MyWidget::paintEvent( QPaintEvent * )
{

QPainter p; // our painter
p.begin( this ); // start painting the widget
p.setPen( red ); // red outline
p.setBrush( yellow ); // yellow fill
p.drawEllipse( 10, 20, 100,100 ); // 100x100 ellipse at positin (10, 20)
p.end(); // painting done

}

 �@%6Û��$�@Û�#$	 � G_�,�"=.?@+�I&%��ä�$+>=.?�%�L.�,�"%�EF%.#�6K@+�%.I�K�#}	���%.�"=.�,�$	�?VI�	�� � 	�����$?��_���$L.%.#�+1I���	�E 	�?�%6��=.�$?��a0�%�/�� � %u�&	W=D?�	��,��%��Rò,	��:�,	W���,+�%.#�I&ó.*
S&�ä�$+b�$EF��#�%.EF%�?��,%�0(=.+ �&�@%u��#�	�Û�=D#�I&K�? � �&�$	�?FÛ��$�6>3#$�Ïò,ó.*
8 L.=DEF��#$%Fò,+ � ��	�#�#�^!�$0���%�� � 	�?��,%�?��,+ �c� ���$L.%.#�+ �&	��&�@%!���������,ó.ô

bitBlt( myWidget, 10, 0, myWidget );
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= �i� %�+�+ ^_��?@0�	�^ß+N�+N�&%.E ��%�+�	�K@� � %�+�;�=.?�0F�,��%.+�%!�"%�+N	�K�� � %�+b=.�"%!?�	��:��?@���,��=D#��$õc%�0]Û�%�I&	��"%u=.?]=D����#$� � =.�,��	�?F	�ÛxÞ�% � �3�$+ � �"%�=D�&%�01*
)�%�%_=.#$+�	^	R�"=.����� � +>�:#$=.+N+N%�+ =D?�0FS&EF=.��%!Ý��"	 � %.+�+N��?@�`�
#�=D+�+N%�+O*
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Ü %�/�� � %a*
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<¦Ý�� � �&K@�"%�ó.*
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2 %��&K@�"?@+A�&�@% 0@%�/�� � % �&���% �$0�%�?@�&�$ña%���;(^_��� � � �$+

QInternal::Widget
�$I(�&�@% 0@%�/�� � % ��+«= <¦\A��0@�D%��,;

QInternal::Pixmap�$I ���
� + = <6Ý���LDEF=.��;
QInternal::Printer

��I �$�6� + = <¦Ý��"�$?��,%��$;
QInternal::Picture

��I �$�6� + = <6Ý�� � �,K��"% 	��
QInternal::UndefinedDevice
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QPaintDeviceMetrics pdm( myWidget );
double aspect = (double)pdm.widthMM() / (double)pdm.heightMM();
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void SimpleExampleWidget::paintEvent()
{

QPainter paint( this );
paint.setPen( Qt::blue );
paint.drawText( rect(), AlignCenter, "The Text" );

}
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void MyWidget::paintEvent( QPaintEvent * )
{

QPainter p;
p.begin( this );
p.drawLine( ... ); // drawing code
p.end();

}
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void MyWidget::paintEvent( QPaintEvent * )
{

QPainter p( this );
p.drawLine( ... ); // drawing code

}
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p->begin( 0 ); // impossible - paint device cannot be 0

QPixmap pm( 0, 0 );
p->begin( pm ); // impossible - pm.isNull();

p->begin( myWidget );
p2->begin( myWidget ); // impossible - only one painter at a time
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QPainter p;
p.begin( pd );
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p.setPen( copyAttributes->foregroundColor() );
p.setBackgroundColor( copyAttributes->backgroundColor() );
p.setFont( copyAttributes->font() );
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void MyWidget::paintEvent( QPaintEvent * )
{

QPixmap pm(size());
QPainter p;
p.begin(&pm, this);
// ... potentially flickering paint operation ...
p.end();
bitBlt(this, 0, 0, &pm);

}
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QPainter p( myWidget );
p.drawArc( 10,10, 70,100, 100*16, 160*16 ); // draws a "(" arc
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QPainter p( myPixmap, this )
// ...
p.end(); // stops drawing on myPixmap
p.begin( this );
p.drawPixmap( myPixmap );
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void QPainter::rotate( double a )
{

QWMatrix m;
m.rotate( a );
setWorldMatrix( m, TRUE );

}
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void MyWidget::paintEvent()
{

QPainter paint( this );

paint.drawPoint( 0, 0 );

paint.translate( 100.0, 40.0 );
paint.drawPoint( -100, -40 );

}
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b = painter.xFormDev(a, 1, 3); // b.size() == 3
b = painter.xFormDev(a, 1, -1); // b.size() == 9
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QPainter painter;
QPen pen( red, 2 ); // red solid line, 2 pixels wide
painter.begin( &anyPaintDevice ); // paint something
painter.setPen( pen ); // set the red, wide pen
painter.drawRect( 40,30, 200,100 ); // draw a rectangle
painter.setPen( blue ); // set blue pen, 0 pixel width
painter.drawLine( 40,30, 240,130 ); // draw a diagonal in rectangle
painter.end(); // painting done
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QPicture pic;
QPainter p;
p.begin( &pic ); // paint in picture
p.drawEllipse( 10,20, 80,70 ); // draw an ellipse
p.end(); // painting done
pic.save( "drawing.pic" ); // save picture

8 L.=DEF��#$%!	�I3�@	�^ð�,	���%���#$=._=W��� � �,K��"%aô

QPicture pic;
pic.load( "drawing.pic" ); // load picture
QPainter p;
p.begin( &myWidget ); // paint in myWidget
p.drawPicture( pic ); // draw the picture
p.end(); // painting done
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QPixmap::setDefaultOptimization( QPixmap::MemoryOptim );
while ( ... ) {
// load tool bar pixmaps etc.
QPixmap *pixmap = new QPixmap(fileName);

}
QPixmap::setDefaultOptimization( QPixmap::NormalOptim );
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� QPixmap::Auto
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� QPixmap::Color
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� QPixmap::Mono
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� QPixmap::NoOptim
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� QPixmap::MemoryOptim
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� QPixmap::NormalOptim
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� QPixmap::BestOptim
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pm->setMask( pm->createHeuristicMask() );
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void CuteWidget::paintEvent( QPaintEvent *e )
{
QRect ur = e->rect(); // rectangle to update

QPixmap pix( ur.size() ); // Pixmap for double-buffering

pix.fill( this, ur.topLeft() ); // fill with widget background

QPainter p( &pix );
p.translate( -ur.x(), -ur.y() ); // use widget coordinate system

// when drawing on pixmap
// ... draw on pixmap ...
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p.end();

bitBlt( this, ur.topLeft(), &pix );
}
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QPixmap* pp;
QPixmap p;
if ( (pp=QPixmapCache::find("my_previous_copy", pm)) ) {

p = *pp;
} else {

p.load("bigimage.png");
QPixmapCache::insert("my_previous_copy", new QPixmap(p));

}
painter->drawPixmap(0, 0, p);
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QPixmap p;
if ( !QPixmapCache::find("my_previous_copy", pm) ) {

pm.load("bigimage.png");
QPixmapCache::insert("my_previous_copy", pm);
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}
painter->drawPixmap(0, 0, p);
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#include <qpoint.h>
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± Ã��@�n�3� ò,ó
± Ã��@�n�3� ò.��?@�äL.��	�+�;��$?��:���	�+�ó
Û�	�	�# �n¡vÕH§3¨n¨ ò,ó � 	�?@+��
�$?�� Ä ò,ó � 	�?�+N�
�$?��   ò,ó � 	�?@+��
/�	��$0 ¡i�}��I òD�$?��äL>ó
/�	��$0 ¡i�}��J ò��$?��:>ó
�$?�� ¢����3�3���������3´��}�3Æ���� ò,ó � 	�?�+N�
<6� 464621Ü � ��Ä ò,ó
<6� 464621Ü � ��  ò,ó
<6ÝD	���?@�Q� �a³a�}�������a�2Á^� ò � 	�?�+N�ä<6ÝD	���?@�Q�¾�Hó
<6ÝD	���?@�Q� �a³a�}�������a�aÂ9� ò � 	�?�+N�ä<6Ý.	��$?��M�¾�Hó
<6ÝD	���?@�Q� �a³a�}�������a�aÃ?� òD�$?�� � ó
<6ÝD	���?@�Q� �a³a�}�������a�aÃ?� òD0@	�K�Û�#$% � ó
<6ÝD	���?@�Q� �a³a�}�������a�PÄ�� òD�$?�� � ó

� <6ÝD	���?@�Q� �a³a�}�������a�PÄ�� òD0�	�K@Û�#�% � ó
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� 	�?@+��:<6Ý.	��$?�� �a³X�}�������@�aÃ òD0�	�K�Û�#$% � ; � 	�?�+N�ä<6ÝD	���?@�Q�¾�Hó
� 	�?@+��:<6Ý.	��$?�� �a³X�}�������@�aÂ ò � 	�?�+N�ä<6ÝD	���?@�Q� �Tó
� 	�?@+��:<6Ý.	��$?�� �a³X�}�������@�PÄ ò � 	�?�+N�ä<6ÝD	���?@�Q�¾��;��$?�� � ó

� 7 �



� _aË�ÿ ÌJÍäÊ4O �DÐ�ÐM� Î��ÏÎÏýxÎÏÌ��iÎ � 7�Ñ
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< Ü =.�,=.)��,�"%.=.Eñ� �@³X�}�������@��ò^ò ò�< Ü =.�,=.)��&��%�=.ED�¾+�; � 	�?@+��ä<¦Ý.	��$?��;� �Hó
< Ü =.�,=.)��,�"%.=.Eñ� �@³X�}�������@��ó^ó ò�< Ü =.�,=.)��&��%�=.ED�¾+�;@<6Ý.	��$?��;� �Hó

� ï���ê��7î7ï�o � ï��J_ � �7ì#�����(æ

 �@%_<6Ý.	��$?�� � #�=D+�+ 0�%�ña?�%�+b=W��	���?@�ä�$?F�&�@%!��#�=D?�%@*
'â��	��$?��3�$+b+N��% � �$ña%�0(Û�!=D?FL � 	�	���0��$?�=.�,%!=.?�0M=W � 	�	��"0@��?@=.�,%@*
 �@% � 	�	��"0@��?@=.�,%¦�,���%!��+

QCOORD
ò,=!Ñ � [ãÛ��$�3��?@�&%���%���ó.*  ��%uEF��?@��EFK@E /.=.#$K�%!	�I

QCOORD
��+
QCOORD_MIN

ò,[ �
� øJ@cøAI�Ñ47�ø4I�óR=D?�0(�,��%
EF=DL.�$EFK�E /�=D#�K@%!�$+

QCOORD_MAX
ò �
� øJ@cøAI�Ñ47�øJ@Oó.*

 �@% � 	�	���0��$?�=.�,%�+u=.�"%F= �i� %�+�+N%�0âÛ�F�&�@%FI�K�? � �,��	�?@+uLXò,ó_=.?�0«@ò,ó�úT�&�@%� � =D?«Û�%F+N%��bÛ�]+N%��,Ubò,óu=D?�0â+�%��,á-ò,óu	��¦Û�F�&�@%F�"%�I&%��"%�? � %
I&K�? � �,��	�?@+b�"LXò,ó-=.?@0]�"aò,ó.*
	R�$/�%�?F=W��	��$?��4:a;��,��%_I�	�#$#$	�^!�$?��`+��,=.�,%�EF%�?@�&+-=D�"%_=.#$#�%���K@��/.=.#$%�?���ô

p.setX( p.x() + 1 );
p += QPoint( 1, 0 );
p.rx()++;
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int
	��6=

double
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//QPoint oldPos is defined somewhere else
MyWidget::mouseMoveEvent( QMouseEvent *e )
{

QPoint vector = e->pos() - oldPos;
if ( vector.manhattanLength() > 3 )

... //mouse has moved more than 3 pixels since oldPos
}
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QPoint p( -1, 4 );
p *= 2; // p becomes (-2,8)

£zÁ�µa¥~¯°¦XÒà£zÁ�µ�¥~¯°¦5ª�ª�µ;©0¸8¹=¨!¦5µ;¹=×�º «{ù{µ;É°´a¶|¸¬·.

 �@��+b��+ =.?F	�/�%���#�	�=D0�%�0(EF%�EFÛ�%.�JI&K�? � �,��	�?@;�����	�/���0@%�0(I�	�� � 	�?@/�%�?@��%�? � %@*�S��äÛ�%��@=./�%.+>%�+�+N%�?@�&�$=.#$#�`#��$GD%_�,��%!=.Û�	�/�%_I&K�? � �&�$	�?J*
Z�K�#$�&�$��#$��%.+bÛ�	��,�FL!=D?�0]_^_�$�&��'";�=.?@0F�"%��,K���?�+>=V��%�I�%.�"%�? � %¦�,	`�,���$+b��	���?@�Ï*
8 L.=DEF��#$%@ô

QPoint p( -1, 4 );
p *= 2.5; // p becomes (-3,10)
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QPoint p( 3, 7 );
QPoint q( -1, 4 );
p += q; // p becomes (2,11)
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QPoint p( 3, 7 );
QPoint q( -1, 4 );
p -= q; // p becomes (4,3)
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QPoint p( -2, 8 );
p /= 2; // p becomes (-1,4)
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QPoint p( -3, 10 );
p /= 2.5; // p becomes (-1,4)
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QPoint p( 1, 2 );
p.rx()--; // p becomes (0,2)
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QPoint p( 1, 2 );
p.ry()++; // p becomes (1,3)
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void drawGiraffe( const QPointArray & r, QPainter * p )
{

QPointArray tmp = r;
tmp.detach();
// some code that modifies tmp
p->drawPoints( tmp );

}
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index+nPoints
%�L � %�%.0�+>�,��%!+��$õc%W	�Ia�,��%!=.���"=Di*
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 �@%u%.L.=.EF��#�% � 	�0@% � ��%�=.�,%�+>=D?F=.�"��=.!^_���,�(�&�@�"%�%u��	���?@�&+¦ò � ; � ó�;:ò,Ñ�;�ø�ó =.?@0«ò,ö�;�7�ó�;�Û�u%�LD��=.?@0��$?��V�,��%u=.���"=.!I���	�E � �&	�Ñ���	���?@�&+Oô

QPointArray a( 1 );
a[0] = QPoint( 1, 2 );
a.putPoints( 1, 2, 3,4, 5,6 ); // index == 1, points == 2

 �@��+b��=.+ �&�@%u+N=.EF%_��%�+�K@#��,;�Û�K@�ä��%���%u��K��,Ý.	��$?��,+-	�/�%���^!�����,%�+>��=.�,��%��1�,��=.?F%.L.�,%�?�0@+cô

QPointArray a( 3 );
a.putPoints( 0, 3, 1,2, 0,0, 5,6 );
a.putPoints( 1, 1, 3,4 );
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 �@%_��	���?@�&+b=.�"%!����/�%.?]=.+-=W+N%��}K�%.? � %W	�IX�$?��,%���%��"+N;�+N�&=D�"�,��?@�`^_���,�aä�ÍB+Ý),é`�,��%�?�ä�ÍB+Ý) öä;�=D?�0]+N	�	�?1*
)�%�%_=.#$+�	(�"%.+��$õc%@ò,ó�� Ü =.�,=.+N�&��K � �&K@�"%�+>=D?�0F)��,�"�$?��V9¦=.?�0@#��$?��C^_���,�F<6�
�b=D?�0]+N%��,Ý.	��$?��,+cò,ó.�,�
* � @cÑA�.*

´.µ�µQ¶V£zÁ�µ�¥~¯°¦�½�¹5¹?¨!õaª�ª6©{É°¦�Á�µ�¥~¯°¦5Ñ�«{¥~¯°¦�¥~¯®ù{¸8Â°²�¥~¯°¦®¯°Á�µ�¥~¯°¦5Ñ8²�·AµQ¯®Ñh¦X£c÷.ÄcÄ10°ÇÊ×X©�µa¥~¯°¦5Ñ�
 �@��+b��+ =.?F	�/�%���#�	�=D0�%�0(EF%�EFÛ�%.�JI&K�? � �,��	�?@;�����	�/���0@%�0(I�	�� � 	�?@/�%�?@��%�? � %@*�S��äÛ�%��@=./�%.+>%�+�+N%�?@�&�$=.#$#�`#��$GD%_�,��%!=.Û�	�/�%_I&K�? � �&�$	�?J*
�
	����$%�+.1.�!"�/214),+_��	���?@�&+uI���	�E �,��%.:;"�/214),+ � 	�	��"0A=D�"�"=DF��?@�&	��,���$+¦��	��$?�� =.���"=.�;J=.?@0Ó�"%.+��$õc%�+¦�,��%F��	��$?��b=.�"��=.F�$I

index+nPoints%.L � %.%�0�+-�,��%!+N��õc%_	�I3�&�@%u=D�"��=.i*
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éA�$?Ó�,���$+u=D�"�"=DF=.?@0.æÝÍ*"5ÏZ£*1A35&
é��$?
æÝÍ9"�ÏB*9æÝÍ9"�Ï¢£*143�&
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QPointArray a;
a.putPoints( 0, 3, 1,2, 0,0, 5,6 );
// a is now the three-point array ( 1,2, 0,0, 5,6 );
QPointArray b;
b.putPoints( 0, 3, 4,4, 5,5, 6,6 );
// b is now ( 4,4, 5,5, 6,6 );
a.putPoints( 2, 3, b );
// a is now ( 1,2, 0,0, 4,4, 5,5, 6,6 );
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é.�hö�O�*
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*
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static QCOORD points[] = { 1,2, 3,4 };
QPointArray a;
a.setPoints( 2, points );

)�%�%_=.#$+�	(�"%.+��$õc%@ò,ó�� Ü =.�,=.+N�&��K � �&K@�"%�+>=D?�0F)��,�"�$?��V9¦=.?�0@#��$?��C^_���,�F<6�
�b=D?�0]��K@�&ÝD	���?@�&+Oò,ó��,�J* � @ � �.*
8 L.=DEF��#$%�+côa= � #$	 � GiY�= � #�	 � GX* � ����;���� � �,K��"%�Y���� � �&K@�"%@* � ����;��&�@%�EF%�+�Y�EF%��,=.#�* � ����=D?�0F�,��%�EF%.+ãY�^_	�	�0J* � ���
*
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QPointArray a;
a.setPoints( 2, 1,2, 3,4 );

 �@%_��	���?@�&+b=.�"%!����/�%.?]=.+-=W+N%��}K�%.? � %W	�IX�$?��,%���%��"+N;�+N�&=D�"�,��?@�`^_���,�aä�ÍB+Ý),é`�,��%�?�ä�ÍB+Ý) öä;�=D?�0]+N	�	�?1*
)�%�%_=.#$+�	(�"%.+��$õc%@ò,ó�� Ü =.�,=.+N�&��K � �&K@�"%�+>=D?�0F)��,�"�$?��V9¦=.?�0@#��$?��C^_���,�F<6�
�b=D?�0]��K@�&ÝD	���?@�&+Oò,ó��,�J* � @ � �.*
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#include <qprinter.h>
S&?��@%��"�$�&+b<6Ý�=.�$?�� Ü %�/�� � %#�,�
* � I�ø4�.*
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void MyWidget::paintEvent( QPaintEvent * )
{
QPainter p; // our painter
QRegion r1( QRect(100,100,200,80), // r1 = elliptic region

QRegion::Ellipse );
QRegion r2( QRect(100,120,90,30) ); // r2 = rectangular region
QRegion r3 = r1.intersect( r2 ); // r3 = intersection
p.begin( this ); // start painting widget
p.setClipRegion( r3 ); // set clip region
... // paint clipped graphics
p.end(); // painting done
}
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 �@��+ � 	�?�+N�,�"K � �&	��1EF=D � �"%.=.�,% � 	�EF��#�%.L!��%�����	�?@+b�,��=.�3^_�$#�#@+�#$	�^Ô0�	�^_?F��=.�$?��,�$?��`^_�@%�?(K�+N%�0J*

£10�¸MÞF¥rµQ¯®ª�ª9£10�¸MÞF¥rµQ¯Õ«°·Aµ;¯®Ñh¦�£10�¸MÞF¥rµQ¯ÜÒè¹0
�
	�?�+N�&��K � �&+ =W?�%�^��"%�����	�?F^_�@� � �F��+ %��}K�=.#��&	HÍv*
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£10�¸MÞF¥rµQ¯®ª�ª9£10�¸MÞF¥rµQ¯Õ«°·Aµ;¯®Ñh¦�£z¤H¥~¦5§]¨!©ÛÒè´�§Ê
�
	�?�+N�&��K � �&+ =W�"%�����	�?FI&�"	�E �&�@%!Û��$�,EF=.�H$�ÏB*
 �@%_�"%�+NK�#$�&�$?����"%����$	�? � 	�?�+N�$+��,+-	�I3�,��%!����LD%�#$+-��? $�Ï �,��=D�3=.�"%

color1
;@=D+-��I3%.= � �F����LD%�#�^_=.+ = � Û� � �"% � �,=.?���#$%@*

 �@��+ � 	�?�+N�,�"K � �&	��!EF=. � �"%�=D�&% � 	�EF��#$%�L��"%����$	�?�+W�,��=.�H^_�$#�# +�#$	�^ 0@	�^!? ��=.�$?��,��?@�Ó^_��%�?ØK�+N%�01*MQT	��,%��,��=D�H0���=.^_��?@�ÓEF=.+NG�%�0
����LDEF=.��+ � =.?]Û�%!0�	�?@%_EFK � �FI&=.+N�&%.�JK@+��$?��C<6Ý��$L.EF=D�
ôãô +N%��,ZM=D+�G3ò,ó.*

£10�¸MÞF¥rµQ¯®ª�ª9úT£10�¸MÞF¥rµ;¯Õ«�
Ü %�+N�&��	��+-�,��%!�"%����$	�?J*

£10�¸M·�¦X£10�¸MÞF¥rµ;¯®ª�ª6´�µQÉ°¯®ù{¥~¯®Þ�0�¸J·�¦�«�#·AµQ¯®Ñh¦
2 %��&K@�"?@+-�&�@%uÛ�	�K@?�0@��?@�`�"% � �,=.?���#$%!	�I3�,���$+-��%��D�$	�?J*�'
?]%.EF���&!�"%.�D�$	�?F�D�$/�%�+ =W�"% � �&=D?���#�%_�,��=D�ä��+b< 2 % � �Ïôãô ��+NQTK�#$#�ò,ó.*

´.µ�µQ¶V£10�¸JÞF¥rµ;¯®ª�ª�·AµQ¯°¦5¨�¥~¯®Ñ�«{·!µ;¯®Ñh¦X£zÁ�µa¥~¯°¦XÒç©ÓX·AµQ¯®Ñh¦
2 %��&K@�"?@+  32 P 8 �$I3�&�@%u��%�����	�? � 	�?��,=.�$?�+b�,��%!��	��$?��4:a;�	����i' 5 ) 8 �$I8:]��+b	�K��,+��$0�%_�,��%_�"%����$	�?J*

´.µ�µQ¶V£10�¸JÞF¥rµ;¯®ª�ª�·AµQ¯°¦5¨�¥~¯®Ñ�«{·!µ;¯®Ñh¦X£10�¸M·�¦�Òè¹��·!µ;¯®Ñh¦
 �@��+b��+ =.?F	�/�%���#�	�=D0�%�0(EF%�EFÛ�%.�JI&K�? � �,��	�?@;�����	�/���0@%�0(I�	�� � 	�?@/�%�?@��%�? � %@*�S��äÛ�%��@=./�%.+>%�+�+N%�?@�&�$=.#$#�`#��$GD%_�,��%!=.Û�	�/�%_I&K�? � �&�$	�?J*
2 %��&K@�"?@+  32 P 8 �$I3�&�@%u��%�����	�?F	�/�%.�"#$=.��+-�,��%!�"% � �,=.?���#$%�Í"ú3	��F�i' 5 ) 8 ��IMÍ>��+ � 	�EF��#$%��,%�#�_	�K@�&+N��0@%_�&�@%u��%��D�$	�?J*

£10�¸MÞF¥rµQ¯q£10�¸MÞF¥rµ;¯®ª�ª�¸MµQ¹®«{·Aµ;¯®Ñh¦ £10�¸JÞF¥rµ;¯ÜÒÜ¹.X·Aµ;¯®Ñh¦
2 %��&K@�"?@+-=W�"%����$	�?F^!�@� � �F��+ �&�@%u%.L � #$K�+N�$/�%W	��6ò,U 462 ó 	�I3�&�@��+-��%�����	�?F=D?�0�Íx*

 �@%_ñ@��K���%!+N��	�^_+-�,��%!%�L � #$K�+N��/�%W	��1	�I3�,^_	`%�#$#��$���,� � =.#@�"%�����	�?@+c*

?>0k
.á�£10�¸MÞF¥rµQ¯®ª�ªB³0¨!¯®ùJ¶|¸�«�#·AµQ¯®Ñh¦
2 %��&K@�"?@+-�&�@%u��%�����	�?!� +-�@=.?�0@#�%a*

£10�¸MÞF¥rµQ¯q£10�¸MÞF¥rµ;¯®ª�ª�¥~¯°¦5¸4¹?Ñ8¸M·�¦�«�·!µ;¯®Ñh¦�£10�¸MÞF¥rµQ¯qÒç¹0�·!µ;¯®Ñh¦
2 %��&K@�"?@+-=W�"%����$	�?F^!�@� � �F��+ �&�@%u�$?��,%���+�% � �&�$	�?F	�IX�&�@��+b�"%�����	�?F=D?�0XÍx*

 �@%_ñ@��K���%!+N��	�^_+-�,��%!�$?��,%��"+N% � �,�$	�?F	�Ia�,^_	�%.#�#$�����&� � =D#��"%.�D�$	�?�+O*
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´.µ�µQ¶V£10�¸JÞF¥rµ;¯®ª�ª�¥rÑhÀ0§¬©{¦�õ «�#·AµQ¯®Ñh¦
2 %��&K@�"?@+  32 P 8 �$I3�&�@%u��%�����	�?F�$+b%�EF���&�;�	��F�v' 5 ) 8 �$I3���ä�$+b?@	�?�[ã%.EF���&i*�'
?]%.EF���&!�"%.�D�$	�?F��+ =W�"%����$	�?F�&�@=.� � 	�?@�&=D��?@+b?@	���	��$?��,+O*
8 L.=DEF��#$%@ô

QRegion r1( 10, 10, 20, 20 );
QRegion r2( 40, 40, 20, 20 );
QRegion r3;
r1.isNull(); // FALSE
r1.isEmpty(); // FALSE
r3.isNull(); // TRUE
r3.isEmpty(); // TRUE
r3 = r1.intersect( r2 ); // r3 = intersection of r1 and r2
r3.isNull(); // FALSE
r3.isEmpty(); // TRUE
r3 = r1.unite( r2 ); // r3 = union of r1 and r2
r3.isNull(); // FALSE
r3.isEmpty(); // FALSE

)�%�%_=.#$+�	(�$+�QTK�#$#�ò,ó��,�J*cÑ � ø4�.*

´.µ�µQ¶V£10�¸JÞF¥rµ;¯®ª�ª�¥rÑhá�É°¶r¶Z«�#·AµQ¯®Ñh¦
2 %��&K@�"?@+  32 P 8 �$I3�&�@%u��%�����	�?F�$+b=W?@K�#$#��"%.�D�$	�?�;�	��,��%.�"^_��+N%��i' 5 ) 8 *
'â?�K@#�#@�"%�����	�?F�$+b=W��%�����	�?F�,��=D�3��=.+b?�	��äÛ�%�%.?F��?@���,��=D#��$õc%�0J*�'Ó?�K@#�#a�"%.�D�$	�?F��+b=.#$^!=D�+b%.EF���&i*
)�%�%_=.#$+�	(�$+ 8 EF���,@ò,ó��,�
*OÑ � ø4�.*

´.µ�µQ¶V£10�¸JÞF¥rµ;¯®ª�ª�µ;©0¸8¹=¨!¦5µ;¹=û�º�«{·AµQ¯®Ñh¦�£10�¸JÞF¥rµ;¯qÒÜ¹��·AµQ¯®Ñh¦
2 %��&K@�"?@+  32 P 8 �$I3�&�@%u��%�����	�?F�$+b0@��I&I�%���%�?��XI���	�E�Í";�	����i' 5 ) 8 �$I3�&�@%u��%��D�$	�?�+ =.��%u%��}K@=.#�*

·!µ;¯®Ñh¦X£10�¸MÞF¥rµQ¯Ü£10�¸JÞF¥rµ;¯®ª�ª�µ;©0¸8¹=¨!¦5µ;¹=ÒÖ«�·!µ;¯®Ñh¦�£10�¸MÞF¥rµQ¯qÒè¹��·!µ;¯®Ñh¦
'J����#$�$%�+b�,��%!��?@�&%.�"+N% � ��ò,óbI&K�? � �&�$	�?F�,	`�,���$+-�"%����$	�?]=.?@0�Ív*

r1&r2
�$+b%���K@��/.=.#$%�?��ä�,	

r1.intersect(r2)
)�%�%_=.#$+�	(�$?��,%��"+N% � ��ò,ó��,�
*OÑ � Ñ4�.*

£10�¸MÞF¥rµQ¯qÒà£10�¸JÞF¥rµ;¯®ª�ª�µ;©0¸8¹=¨A¦�µ;¹?Òôº «{·Aµ;¯®Ñh¦ £10�¸JÞF¥rµ;¯ÜÒÜ¹�
'J����#$�$%�+��,��%A�$?��,%���+�% � �Ïò,óCI�K@? � �&�$	�?¾�,	Ú�,���$+`��%�����	�?¾=D?�0¢ÍW=.?@0 =D+�+N����?�+(�,��%��"%.+�K@#��!�&	Ú�,���$+���%��D�$	�?J*

r1&=r2
�$+`%��}K@��/�=D#�%.?��!�&	

r1=r1.intersect(r2)
)�%�%_=.#$+�	(�$?��,%��"+N% � ��ò,ó��,�
*OÑ � Ñ4�.*

·!µ;¯®Ñh¦X£10�¸MÞF¥rµQ¯Ü£10�¸JÞF¥rµ;¯®ª�ª�µ;©0¸8¹=¨!¦5µ;¹�Å «{·!µ;¯®Ñh¦X£10�¸MÞF¥rµQ¯ÜÒè¹��·!µ;¯®Ñh¦
'J����#$�$%�+b�,��%!K�?@���,%@ò,óRI�K�? � �,��	�?F�,	`�,���$+-��%��D�$	�?F=.?@0XÍx*

r1+r2
��+ %��}K��$/�=.#$%�?@�ä�&	

r1.unite(r2)
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)�%�%_=.#$+�	(K�?@���,%@ò,ó.�,�
*cÑ � 7A�R=D?�0F	���%.�"=.�,	��A«7ò,ó��,�
*cÑ � ö4�.*
£10�¸MÞF¥rµQ¯qÒà£10�¸JÞF¥rµ;¯®ª�ª�µ;©0¸8¹=¨A¦�µ;¹�ÅTº «°·Aµ;¯®Ñh¦�£10�¸MÞF¥rµQ¯ÜÒè¹0
'J����#$�$%�+��&�@% K�?��$�,%@ò,óAI�K@? � �,�$	�?ß�,	Ù�&�@��+B�"%����$	�?ß=.?@0]ÍM=.?@0ß=D+�+N����?�+A�,��% ��%�+NK�#$�C�,	·�&�@��+���%��D�$	�?J*

r1+=r2
��+B%��}K��$/�=D#�%�?@�(�&	

r1=r1.unite(r2)
)�%�%_=.#$+�	(�$?��,%��"+N% � ��ò,ó��,�
*OÑ � Ñ4�.*

·!µ;¯®Ñh¦X£10�¸MÞF¥rµQ¯Ü£10�¸JÞF¥rµ;¯®ª�ª�µ;©0¸8¹=¨!¦5µ;¹S��«°·!µ;¯®Ñh¦�£10�¸MÞF¥rµ;¯ÜÒÜ¹0#·AµQ¯®Ñh¦
'J����#$�$%�+b�,��%!+�K@Û��&��= � �Ïò,ó I�K�? � �,��	�?F�,	`�,���$+b��%�����	�?F=D?�0�Íx*

r1-r2
��+ %��}K��$/�=.#$%�?@�ä�&	

r1.subtract(r2)
)�%�%_=.#$+�	(+NK�Û��,�"= � �Ïò,ó.�,�
*xÑ � 7A�.*

£10�¸MÞF¥rµQ¯qÒà£10�¸JÞF¥rµ;¯®ª�ª�µ;©0¸8¹=¨A¦�µ;¹T��º�«�·!µ;¯®Ñh¦�£10�¸MÞF¥rµQ¯qÒè¹�
'J����#$�$%�+(�&�@%A+�K@Û��&��= � ��ò,ó(I�K@? � �,�$	�? �,	 �&�@��+C�"%����$	�? =.?@0¢Í`=.?@0 =D+�+N����?�+F�,��%«�"%�+NK�#$�u�,	Ø�&�@��+(��%��D�$	�?J*

r1-=r2
��+(%��}K@��/�=D#�%.?��!�&	

r1=r1.subtract(r2)
)�%�%_=.#$+�	(+NK�Û��,�"= � �Ïò,ó.�,�
*xÑ � 7A�.*

£10�¸MÞF¥rµQ¯qÒà£10�¸JÞF¥rµ;¯®ª�ª�µ;©0¸8¹=¨A¦�µ;¹Fº «°·AµQ¯®Ñh¦�£10�¸JÞF¥rµ;¯ÜÒÜ¹0
'J+N+��$�D?@+{Í>�&	C�&�@��+b�"%�����	�?F=D?�0F��%��&K@�"?@+-=W�"%�I&%��"%.? � %u�&	C�,��%!�"%�����	�?1*

´.µ�µQ¶V£10�¸JÞF¥rµ;¯®ª�ª�µ;©0¸8¹=¨!¦5µ;¹ZºÓº�«{·AµQ¯®Ñh¦X£10�¸JÞF¥rµ;¯ÜÒÜ¹.X·AµQ¯®Ñh¦
2 %��&K@�"?@+  32 P 8 �$I3�&�@%u��%�����	�?F�$+b%��}K@=.#��,	^Í";�	��F�v' 5 ) 8 �$I3�&�@%!��%�����	�?@+-=.��%!0@��I&I�%���%�?���*

·!µ;¯®Ñh¦X£10�¸MÞF¥rµQ¯Ü£10�¸JÞF¥rµ;¯®ª�ª�µ;©0¸8¹=¨!¦5µ;¹XÑ «{·Aµ;¯®Ñh¦�£10�¸MÞF¥rµQ¯qÒç¹0X·Aµ;¯®Ñh¦
'J����#$�$%�+b�,��%!%�	��xò,ó I�K@? � �,�$	�?F�&	��&�@��+-��%�����	�?F=D?�0XÍx*

r1^r2
�$+b%��}K��$/�=D#�%�?@�ä�,	

r1.eor(r2)
)�%�%_=.#$+�	(%�	��cò,ó��,�
*cÑ � Ñ4�.*

£10�¸MÞF¥rµQ¯qÒà£10�¸JÞF¥rµ;¯®ª�ª�µ;©0¸8¹=¨A¦�µ;¹¢Ñ�º «{·AµQ¯®Ñh¦X£10�¸JÞF¥rµ;¯ÜÒÜ¹.
'J����#$�$%�+«�,��%·%�	��cò,ó«I�K@? � �&�$	�? �&	Ô�,���$+«�"%.�D�$	�? =.?@0DÍ�=.?@0®=.+N+N����?�+Ú�&�@%·�"%�+NK�#$�]�,	��,���$+«��%��D�$	�?J*

r1^=r2
�$+«%���K@��/.=.#$%�?����&	

r1=r1.eor(r2)
)�%�%_=.#$+�	(%�	��cò,ó��,�
*cÑ � Ñ4�.*

·!µ;¯®Ñh¦X£10�¸MÞF¥rµQ¯Ü£10�¸JÞF¥rµ;¯®ª�ª�µ;©0¸8¹=¨!¦5µ;¹XÏV«{·Aµ;¯®Ñh¦�£10�¸MÞF¥rµQ¯qÒÜ¹.X·Aµ;¯®Ñh¦
'J����#$�$%�+b�,��%!K�?@���,%@ò,óRI�K�? � �,��	�?F�,	`�,���$+-��%��D�$	�?F=.?@0XÍx*

r1|r2
��+ %��}K��$/�=.#$%�?@�ä�&	

r1.unite(r2)
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)�%�%_=.#$+�	(K�?@���,%@ò,ó.�,�
*cÑ � 7A�R=D?�0F	���%.�"=.�,	��hw(ò,ó��,�J*xÑ � ø4�.*

£10�¸MÞF¥rµQ¯qÒà£10�¸JÞF¥rµ;¯®ª�ª�µ;©0¸8¹=¨A¦�µ;¹¢Ï�º «{·AµQ¯®Ñh¦X£10�¸JÞF¥rµ;¯ÜÒÜ¹.
'J����#$�$%�+��&�@% K�?��$�,%@ò,óAI�K@? � �,�$	�?ß�,	Ù�&�@��+B�"%����$	�?ß=.?@0]ÍM=.?@0ß=D+�+N����?�+A�,��% ��%�+NK�#$�C�,	·�&�@��+���%��D�$	�?J*

r1|=r2
��+B%��}K��$/�=D#�%�?@�(�&	

r1=r1.unite(r2)
)�%�%_=.#$+�	(K�?@���,%@ò,ó.�,�
*cÑ � 7A�.*

£zîç¸M§Ó½�¹5¹?¨!õ � £10�¸J·�¦S� £10�¸JÞF¥rµ;¯®ª�ª6¹?¸J·�¦5Ñ�«5X·Aµ;¯®Ñh¦
2 %��&K@�"?@+-=.?F=D�"�"=D_	�Ia?@	�?�[ã	�/.%��"#$=.������?@�`�"% � �,=.?���#$%�+b�,��=D�3EF=.G�%!K@�(�&�@%u��%��D�$	�?J*
 �@%_K�?��$	�?F	�I3=.#$#��,��%!�"% � �,=.?���#$%�+b�$+-%��}K�=D#��,	`�,��%_	��"�$����?@=.#���%�����	�?1*

£10�¸MÞF¥rµQ¯q£10�¸MÞF¥rµ;¯®ª�ª�ÑhÉ°´�¦|¹?¨�·�¦°«{·Aµ;¯®Ñh¦ £10�¸JÞF¥rµ;¯ÜÒÜ¹.X·Aµ;¯®Ñh¦
2 %��&K@�"?@+-=W�"%����$	�?F^!�@� � �F��+{Í1+NK�Û��,�"= � �&%.0CI&�"	�E �&�@��+-��%�����	�?1*

 �@%_ñ@��K���%!+N��	�^_+-�,��%!�"%.+�K@#��ä^_�@%�?F�&�@%u%.#�#$����+�%W	�?F�,��%!�"�$�D�@�ä�$+b+NK�Û��,�"= � �&%.0CI&�"	�E �&�@%!%.#�#$����+�%_	�?F�,��%_#�%.I���*äò
left-right

ó

ý µ�¥rù�£10�¸MÞF¥rµ;¯®ª�ª6¦�¹=¨A¯®Ñh¶|¨!¦5¸^«°¥~¯°¦�ùJÂ°²a¥~¯°¦�ùJõ 
 ��=.?�+N#$=.�,%�+uò,EF	�/�%�+Nób�,��%_��%��D�$	�?�3|é�=D#�	�?@�`�,��%!U�=DL.�$+b=.?@0�3 öA=.#$	�?����&�@%uá�=.LD��+O*

£10�¸MÞF¥rµQ¯q£10�¸MÞF¥rµ;¯®ª�ª6É°¯®¥~¦5¸H«{·AµQ¯®Ñh¦�£10�¸JÞF¥rµ;¯qÒè¹0�·AµQ¯®Ñh¦
2 %��&K@�"?@+-=W�"%����$	�?F^!�@� � �F��+ �&�@%uK@?��$	�?]	�IX�&�@��+b�"%�����	�?F=D?�0XÍx*

 �@%_ñ@��K���%!+N��	�^_+-�,��%!K�?@��	�?M	�Ia�,^_	�%.#�#$�����&� � =D#��"%.�D�$	�?�+O*

j ïuî7ê���ï�o ¡ `�æ�_������(æ��

£zÇÚ¨A¦�¨�¿Q¦�¹?¸J¨�§ Òàµ;©0¸8¹=¨!¦5µ;¹ ��� «{£zÇx¨!¦5¨�¿;¦�¹=¸M¨�§ ÒàÑ8²�·!µ;¯®Ñh¦�£10�¸MÞF¥rµQ¯qÒç¹0
\B�"�$�,%�+-�,��%_�"%����$	�?�Í1�&	C�,��%!+��,�"%�=DEg+R=.?@0]�"%.�&K@�"?�+>=W��%�I�%.�"%�? � %!�&	��&�@%!+N�,�"%�=DE«*
)�%�%_=.#$+�	^�O	��"EF=D�X	�I3�&�@%u< Ü =.�,=.)��&��%�=.E 	���%��"=D�&	���+��,S�?���K��mY 4 K��,��K��3=D?�0]QT%��,^_	��"G���?@�V^_���,�F<6�
�.*

£zÇÚ¨A¦�¨�¿Q¦�¹?¸J¨�§ Òàµ;©0¸8¹=¨!¦5µ;¹���� «{£zÇx¨!¦5¨�¿;¦�¹=¸M¨�§ ÒàÑ8²�£10�¸MÞF¥rµQ¯ÜÒè¹0
2 %�=.0@+-=W�"%����$	�?FI��"	�E �,��%!+��,�"%�=DE +T�$?��,	^Í1=D?�0]��%��,K��"?@+>=W�"%�I&%��"%.? � %!�,	`�,��%_+��,�"%.=.E«*
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)�%�%_=.#$+�	^�O	��"EF=D�X	�I3�&�@%u< Ü =.�,=.)��&��%�=.E 	���%��"=D�&	���+��,S�?���K��mY 4 K��,��K��3=D?�0]QT%��,^_	��"G���?@�V^_���,�F<6�
�.*



 �@%_<6)��$õx% � #$=.+N+b0@%�ña?�%�+-�,��%!+N��õc%W	�IX=W�&^_	�[ã0@��EF%.?�+N��	�?@=.#�	�ÛxÞ�% � ��*
#include <qsize.h>

� `X�(î���_�� ïuë��(ï � �

± �@�n×�� ò,ó
± �@�n×�� ò.�$?��:^J;���?@�ä�6ó
Û�	�	�# �n¡vÕH§3¨n¨ ò,ó � 	�?@+��
Û�	�	�# �n¡vÀa¢�³X��  ò,ó � 	�?@+��
Û�	�	�# �n¡ È3��¨n�n� ò,ó � 	�?�+N�
�$?�� ¬V�n�X��� ò,ó � 	�?�+N�
�$?�� �3�}�nÆ��3� ò,ó � 	�?�+N�
/�	��$0 ¡i�}��ªÓ�n�X��� ò��$?��ä^Úó
/�	��$0 ¡i�}���!���nÆ��3� òD��?@�ä�Hó
/�	��$0 �������3¡i³X�a¡i� ò,ó
<6)��$õc% ��Ä}³X���3�X�}�a�D� ò � 	�?@+��ä<¦)���õc%.� 	��,��%.�")��$õc%
ó � 	�?@+��
<6)��$õc%m� �a§3�3�X���X�D� ò � 	�?�+N�ä<6)���õc%.� 	��,��%���)��$õx%Jó � 	�?�+N�
<6� 464621Ü � ��¬V�n�X��� ò,ó
<6� 464621Ü � ���3�}�nÆ��3� ò,ó
<6)��$õc%.� �@³X�}�������a�2Áz� ò � 	�?�+N�ä<6)��$õc%.� +�ó
<6)��$õc%.� �@³X�}�������a�aÂ9� ò � 	�?@+��:<6)��$õx%.�¾+aó
<6)��$õc%.� �@³X�}�������a�aÃ?� òD�$?�� � ó
<6)��$õc%.� �@³X�}�������a�aÃ?� òD0�	�K@Û�#�% � ó
<6)��$õc%.� �@³X�}�������a�PÄ�� òD��?@� � ó

� <6)��$õc%.� �@³X�}�������a�PÄ�� òD0�	�K@Û�#�% � ó

j ïuî7ê���ï�o ¡ `�æ�_������(æ��

Û�	�	�# �a³X���������a���^� ò � 	�?@+��ä<¦)���õc%�� + � ; � 	�?�+N�3<6)��$õc%�� + � ó
Û�	�	�# �a³X���������a��ð
� ò � 	�?�+N�ä<6)���õc%.�¾+ � ; � 	�?�+N�ä<6)��$õc%�� + � ó
� 	�?@+��:<6)��$õx% �a³X���������a�2Á ò � 	�?@+��:<6)��$õx%�� + � ; � 	�?�+N�ä<6)��$õc%.� + � ó
� 	�?@+��:<6)��$õx% �a³X���������a�aÂ ò � 	�?�+N�ä<6)��$õc%.� + � ; � 	�?@+��:<6)��$õx%.� + � ó
� 	�?@+��:<6)��$õx% �a³X���������a�aÃ ò � 	�?�+N�ä<6)��$õc%.�¾+�;@��?@� � ó
� 	�?@+��:<6)��$õx% �a³X���������a�aÃ ò.�$?�� � ; � 	�?�+N�ä<6)��$õc%�� +�ó

Ñ � I
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� 	�?@+��:<6)��$õx% �a³X���������a�aÃ ò � 	�?�+N�ä<6)��$õc%.�¾+�;@0�	�K@Û�#�% � ó
� 	�?@+��:<6)��$õx% �a³X���������a�aÃ ò.0@	�K�Û�#$% � ; � 	�?�+N�ä<6)��$õc%�� +�ó
� 	�?@+��:<6)��$õx% �a³X���������a�PÄ ò � 	�?�+N�ä<6)��$õc%�� +�;@��?@� � ó
� 	�?@+��:<6)��$õx% �a³X���������a�PÄ ò � 	�?�+N�ä<6)��$õc%�� +�;@0�	�K�Û�#$% � ó
< Ü =.�,=.)��,�"%.=.Eñ� �@³X�}�������@��ò^ò ò�< Ü =.�,=.)��&��%�=.ED�¾+�; � 	�?@+��ä<¦)���õc%�� +Nõ
ó
< Ü =.�,=.)��,�"%.=.Eñ� �@³X�}�������@��ó^ó ò�< Ü =.�,=.)��&��%�=.ED�¾+�;@<6)��$õc%�� +�õJó

� ï���ê��7î7ï�o � ï��J_ � �7ì#�����(æ

 �@%_<6)��$õx% � #$=.+N+b0@%�ña?�%�+-�,��%!+N��õc%W	�IX=W�&^_	�[ã0@��EF%.?�+N��	�?@=.#�	�ÛxÞ�% � ��*
'â+��$õc%_��+-+N��% � ��ña%�0FÛ�_=W^_��0@�&�F=D?�0F=W�@%���������*
 �@% � 	�	��"0@��?@=.�,%T�&���%R�$+ä<6� 464621Ü ò,0@%�ñ@?@%�0_��?®��^_�$?�0@	�^!0@%�I�+O* �W=.+

int
ó.*  ��%TEF��?@��EFK@E /�=.#$K�%H	�I�<6� 464621Ü �$+ä<6� 464621Ü }DZMS&Q

ò,[ �
� øJ@cøAI�Ñ47�ø4I�óH=.?�0F�,��%!EF=.LD��EFK@E /�=.#$K�%_�$+b<6� 464621Ü }DZM'JUâò �
� ø�@cø4I�Ñ47�øJ@có.*
 �@%u+N�$õx% � =D?FÛ�%¦+N%��3�$?F�&�@% � 	�?@+��,�"K � �,	��
=D?�0 � ��=.?@�D%.0C^_�$�&�(+N%��,\A��0@�&�1ò,ób=.?@0(+�%��,96%��$������ò,ó�;�	��
K@+��$?���	���%��"=D�&	���w^�Cò,ó�;�	���%���=.�,	��"[
�(ò,ó�;1	���%���=.�,	��"÷=�Cò,ó¦=.?�0«	���%��"=D�&	��ãY��(ò,ó�;:%�� � *!á�	�K � =.?â+�^_=.�A�,��%F^_�$0��,�Ó=.?@0Ó��%.������� ^!�$�,�Ó�&��=.?@+���	�+N%@ò,ó.*uá�	�K � =.?Ó��%�� =M+N��õc%
^_�@� � ���@	�#�0@+ �,��%VEF=DL.�$EFK�E �@%��$�D�@�
=D?�0M^_�$0��,�M	�I
�&^_	F+N��õc%�+TK�+N�$?��(%�L.��=.?�0@%�0  	:ò,ó�;�=D?�0B�&�@%WEF��?@��EFK@E ��%��$�����1=.?@0M^_��0@�&��	�I
�,^_	�+N�$õx%.+-K�+N��?@��Û�	�K@?�0@%�0  	:ò,ó.*
)�%�%_=.#$+�	(<6ÝD	���?@���,�
* � 7 � ��;�< 2 % � ���,�
* � I4I4��;4	R�"=D����� � +-�
#�=D+�+N%�+ =.?�0FS&EF=.��%WÝ��"	 � %�+N+��$?����:#$=.+N+�%�+O*

�èïuë��Cï �¢¡ `�æ�_������(æ � �z_a`MëíïuæX�Dê������(æ

£c¿a¥rÅ=¸Mª�ª�£c¿�¥rÅ=¸H«5

�
	�?�+N�&��K � �&+ =W+��$õc%!^_�$�&�F�$?�/.=.#$��0âò,?@%���=.�,��/�%.ó ^_�$0��,�C=D?�0]�@%��$�D�@�Ï*

£c¿a¥rÅ=¸Mª�ª�£c¿�¥rÅ=¸H«{¥~¯°¦�± ²�¥~¯°¦�³Ó

�
	�?�+N�&��K � �&+ =W+��$õc%!^_�$�&�F^_�$0��,��-ß=D?�0F��%.�������Jv:*

£c¿a¥rÅ=¸¬£c¿�¥rÅ=¸Jª9ª6´.µ;É°¯®ù{¸Mùq9�µ «°·!µ;¯®Ñh¦�£c¿�¥rÅ=¸ôÒàµ;¦|³�¸4¹?¿a¥rÅ?¸HX·AµQ¯®Ñh¦
2 %��&K@�"?@+-=W+��$õc%_^!�$�,�F�&�@%uEF�$?��$EFK�E ^_��0@�&�F=D?�0F�@%��������:	�I3�&�@��+-+N�$õx%_=D?�0�"�)
v4&(ÍMv8/ Ð�&O*
£c¿a¥rÅ=¸¬£c¿�¥rÅ=¸Jª9ª�¸4ÂJ©0¨!¯®ù{¸Mùq9�µ «{·AµQ¯®Ñh¦X£c¿�¥rÅ=¸ôÒàµ;¦�³0¸4¹?¿�¥rÅ=¸H#·!µ;¯®Ñh¦
2 %��&K@�"?@+-=W+��$õc%_^!�$�,�F�&�@%uEF=DL.�$EFK�E ^_��0@�&�F=D?�0F��%.�������ä	�IX�,���$+-+N��õc%_=.?@0X"�)
v4&(ÍMv8/ ÐÎ&O*
8 L.=DEF��#$%�+cô � K�+N�&	�EF#$=..	�K��mY � =.��0J* � ���(=D?�0 � K@+��,	�EF#$=.�	�K@�yYAba	�^6* � ���
*

¥~¯°¦ £c¿�¥rÅ=¸Mª�ª6³0¸M¥rÞ?³{¦�«5#·!µ;¯®Ñh¦

2 %��&K@�"?@+-�&�@%u�@%��$�D�@�Ï*
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)�%�%_=.#$+�	(^_��0@�&�1ò,ó��,�
*OÑ �c� �.*
8 L.=DEF��#$%�+côaEF	�/.��%�+�Y�EF=.�$?J* � ����;4�}I�0�Y�I�	�?��,0��$+N��#�=D�%���* � ���C=.?�0H�}I&0OYA�}I�01* � ���
*

´.µ�µQ¶V£c¿�¥rÅ=¸Mª�ª�¥rÑhÀ0§Ó©�¦|õ «�#·AµQ¯®Ñh¦

2 %��&K@�"?@+  32 P 8 �$I3�&�@%u^_�$0��,�F��+ < � � 	��1�&�@%!�@%��$�D�@�ä��+ < � � ;�	��,��%.�"^_��+N%��i' 5 ) 8 *
´.µ�µQ¶V£c¿�¥rÅ=¸Mª�ª�¥rÑhá�É°¶r¶F«�#·AµQ¯®Ñh¦

2 %��&K@�"?@+  32 P 8 �$I3�&�@%u^_�$0��,�F��+ � =.?�0F�,��%!��%.�������ä�$+ � úa	��,��%.�"^_��+N%!�"%��,K���?�+Z�v' 5 ) 8 *

´.µ�µQ¶V£c¿�¥rÅ=¸Mª�ª�¥rÑCB�¨!¶|¥rùx«5X·Aµ;¯®Ñh¦
2 %��&K@�"?@+  32 P 8 �$Iä�,��%_^_��0@�&�M��+ %��}K�=.#a�,	�	��-���"%.=.�,%��>�&�@=.? � =D?�0]�,��%_�@%��������
��+ %��}K�=D#@�,	�	��>���"%.=.�,%��>�&�@=.? � úä	��&�@%��"^_�$+�%_��%��&K@�"?@+
�v' 5 ) 8 *

£c¿a¥rÅ=¸¬Òà£c¿�¥rÅ=¸Mª�ª�µ;©0¸8¹=¨!¦5µ;¹=×�ºÖ«°¥~¯°¦�·.

Z�K�#$�&�$��#$��%.+bÛ�	��,�F�&�@%u^_�$0��,�F=.?�0F�@%��$�D�@�äÛ�0'1=.?@0F�"%��,K���?�+>=V��%�I�%���%�? � %¦�,	��,��%!+N��õc%@*

£c¿a¥rÅ=¸¬Òà£c¿�¥rÅ=¸Mª�ª�µ;©0¸8¹=¨!¦5µ;¹=×�ºÖ«°ù{µ;É°´a¶|¸¬·.

 �@��+b��+ =.?F	�/�%���#�	�=D0�%�0(EF%�EFÛ�%.�JI&K�? � �,��	�?@;�����	�/���0@%�0(I�	�� � 	�?@/�%�?@��%�? � %@*�S��äÛ�%��@=./�%.+>%�+�+N%�?@�&�$=.#$#�`#��$GD%_�,��%!=.Û�	�/�%_I&K�? � �&�$	�?J*
Z�K�#$�&�$��#$��%.+bÛ�	��,�F�&�@%u^_�$0��,�F=.?�0F�@%��$�D�@�äÛ�0'1=.?@0F�"%��,K���?�+>=V��%�I�%���%�? � %¦�,	��,��%!+N��õc%@*
QT	��,%_�&�@=.�3�,��%_�"%�+NK�#$�ä�$+-�,�"K�? � =D�&%�01*

£c¿a¥rÅ=¸¬Òà£c¿�¥rÅ=¸Mª�ª�µ;©0¸8¹=¨!¦5µ;¹�ÅÓº «{·Aµ;¯®Ñh¦�£c¿a¥rÅ=¸¬ÒëÑ�
'J0�0@+M+R�&	C�,��%!+��$õc%!=D?�0]��%��,K��"?@+>=W�"%�I&%��"%.? � %!�,	`�,���$+b+N��õc%@*
8 L.=DEF��#$%@ô

QSize s( 3, 7 );
QSize r( -1, 4 );
s += r; // s becomes (2,11)

£c¿a¥rÅ=¸¬Òà£c¿�¥rÅ=¸Mª�ª�µ;©0¸8¹=¨!¦5µ;¹S�hº «�·!µ;¯®Ñh¦X£c¿a¥rÅ=¸ôÒÔÑ�
)�K�Û��,�"= � �&+M+RI&�"	�E �&�@%!+N�$õx%_=D?�0F�"%.�&K@�"?�+b=W�"%�I&%��"%�? � %u�&	C�&�@��+b+��$õc%@*
8 L.=DEF��#$%@ô

QSize s( 3, 7 );
QSize r( -1, 4 );
s -= r; // s becomes (4,3)
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£c¿a¥rÅ=¸¬Òà£c¿�¥rÅ=¸Mª�ª�µ;©0¸8¹=¨!¦5µ;¹�Æ�ºÊ«°¥~¯°¦�·.
Ü �$/���0@%�+-Û�	��,�F�&�@%u^_�$0��,�F=.?@0F��%��$�D�@�äÛ�0'1=.?@0F�"%��,K���?�+>=V��%�I�%.�"%�? � %¦�,	C�&�@%u+N��õc%@*

£c¿a¥rÅ=¸¬Òà£c¿�¥rÅ=¸Mª�ª�µ;©0¸8¹=¨!¦5µ;¹�Æ�ºÊ«°ù{µ;É°´�¶|¸Ó·.
 �@��+b��+ =.?F	�/�%���#�	�=D0�%�0(EF%�EFÛ�%.�JI&K�? � �,��	�?@;�����	�/���0@%�0(I�	�� � 	�?@/�%�?@��%�? � %@*�S��äÛ�%��@=./�%.+>%�+�+N%�?@�&�$=.#$#�`#��$GD%_�,��%!=.Û�	�/�%_I&K�? � �&�$	�?J*
Ü �$/���0@%�+-Û�	��,�F�&�@%u^_�$0��,�F=.?@0F��%��$�D�@�äÛ�0'1=.?@0F�"%��,K���?�+>=V��%�I�%.�"%�? � %¦�,	C�&�@%u+N��õc%@*
QT	��,%_�&�@=.�3�,��%_�"%�+NK�#$�ä�$+-�,�"K�? � =D�&%�01*

£c÷.ÄcÄ10�Ç ÒÔ£c¿a¥rÅ?¸Jª�ªB¹5³0¸M¥rÞ?³{¦�«5
2 %��&K@�"?@+-=W�"%�I&%��"%.? � %u�&	C�,��%!��%��$�D�@�Ï*
PR+N��?@�`=W�"%.I�%���%�? � %uEF=DGD%�+b���ä��	�+�+N��Û�#$%_�&	C0��$�"% � �,#�_EF=.?@����K�#$=.�,%!�,��%!��%.��������*
8 L.=DEF��#$%@ô

QSize s( 100, 10 );
s.rheight() += 5; // s becomes (100,15)

)�%�%_=.#$+�	(�"^_�$0��,�Jò,ó��,�J*cÑ ��� �.*

£c÷.ÄcÄ10�Ç ÒÔ£c¿a¥rÅ?¸Jª�ªB¹5± ¥rùJ¦�³Ó«�
2 %��&K@�"?@+-=W�"%�I&%��"%.? � %u�&	C�,��%!^!�$0��,�J*
PR+N��?@�`=W�"%.I�%���%�? � %uEF=DGD%�+b���ä��	�+�+N��Û�#$%_�&	C0��$�"% � �,#�_EF=.?@����K�#$=.�,%!�,��%!^_��0@�&�1*
8 L.=DEF��#$%@ô

QSize s( 100, 10 );
s.rwidth() += 20; // s becomes (120,10)

)�%�%_=.#$+�	(�"�@%��$�D�@�Ïò,ó.�,�
*xÑ ��� �.*

ý µ�¥rù�£c¿�¥rÅ=¸Jª9ª�Ñ8¸4¦�? ¸M¥rÞ?³{¦{«°¥~¯°¦�³Ó
)�%��&+b�&�@%!�@%��$�D�@�ä�&	^vä*
)�%�%_=.#$+�	(��%.��������ò,ó��,�
*OÑ � P4�R=.?@0F+�%��,\A�$0��,�Jò,ó��,�
*cÑ ��� �.*

ý µ�¥rù�£c¿�¥rÅ=¸Jª9ª�Ñ8¸4¦�íÜ¥rùJ¦�³Ó«°¥~¯°¦�±Ô

)�%��&+b�&�@%!^_�$0��,�F�&	�-]*
)�%�%_=.#$+�	(^_��0@�&�1ò,ó��,�
*OÑ �c� �R=.?@0F+�%��,96%��$������ò,ó.�,�
*xÑ ��� �.*
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ý µ�¥rù�£c¿�¥rÅ=¸Jª9ª6¦�¹=¨!¯®Ñh©�µaÑ8¸V«�

)�^!=D��+b�,��%!/�=D#�K@%�+b	�IX^_��0@�&�F=D?�0F�@%���������*

¥~¯°¦ £c¿�¥rÅ=¸Mª�ª6± ¥rùJ¦�³Ó«�#·AµQ¯®Ñh¦

2 %��&K@�"?@+-�&�@%u^_�$0��,�J*
)�%�%_=.#$+�	(��%.��������ò,ó��,�
*OÑ � P4�.*
8 L.=DEF��#$%�+côaEF	�/.��%�+�Y�EF=.�$?J* � ����;4�}I�0�Y�I�	�?��,0��$+N��#�=D�%���* � ���C=.?�0H�}I&0OYA�}I�01* � ���
*

j ïuî7ê���ï�o ¡ `�æ�_������(æ��

´.µ�µQ¶Vµ;©0¸8¹=¨!¦5µ;¹=û�º «{·AµQ¯®Ñh¦�£c¿�¥rÅ=¸¬ÒàÑ@4Q²a·AµQ¯®Ñh¦�£c¿�¥rÅ=¸¬ÒÔÑAx 
2 %��&K@�"?@+  32 P 8 �$I8+���=.?@0�+§²�=.�"%!0��$I�I&%��"%.?��,úa	��,��%.�"^_��+N%!�"%��,K���?�+F�i' 5 ) 8 *
·!µ;¯®Ñh¦X£c¿a¥rÅ=¸ôµ;©0¸8¹=¨!¦5µ;¹=×ø«�·!µ;¯®Ñh¦�£c¿a¥rÅ?¸ÓÒÔÑ8²a¥~¯°¦�·.

Z�K�#$�&�$��#$��%.+M+TÛ�0'1=.?@0F�"%��,K���?�+-�,��%!�"%�+NK�#$��*

·!µ;¯®Ñh¦X£c¿a¥rÅ=¸ôµ;©0¸8¹=¨!¦5µ;¹=×ø«�¥~¯°¦�·!²{·Aµ;¯®Ñh¦�£c¿a¥rÅ=¸ôÒÔÑ�

 �@��+b��+ =.?F	�/�%���#�	�=D0�%�0(EF%�EFÛ�%.�JI&K�? � �,��	�?@;�����	�/���0@%�0(I�	�� � 	�?@/�%�?@��%�? � %@*�S��äÛ�%��@=./�%.+>%�+�+N%�?@�&�$=.#$#�`#��$GD%_�,��%!=.Û�	�/�%_I&K�? � �&�$	�?J*
Z�K�#$�&�$��#$��%.+M+TÛ�0'1=.?@0F�"%��,K���?�+-�,��%!�"%�+NK�#$��*

·!µ;¯®Ñh¦X£c¿a¥rÅ=¸ôµ;©0¸8¹=¨!¦5µ;¹=×ø«�·!µ;¯®Ñh¦�£c¿a¥rÅ?¸ÓÒÔÑ8²aù{µ;É°´�¶|¸T·.

 �@��+b��+ =.?F	�/�%���#�	�=D0�%�0(EF%�EFÛ�%.�JI&K�? � �,��	�?@;�����	�/���0@%�0(I�	�� � 	�?@/�%�?@��%�? � %@*�S��äÛ�%��@=./�%.+>%�+�+N%�?@�&�$=.#$#�`#��$GD%_�,��%!=.Û�	�/�%_I&K�? � �&�$	�?J*
Z�K�#$�&�$��#$��%.+M+TÛ�0'1=.?@0F�"%��,K���?�+-�,��%!�"%�+NK�#$��*

·!µ;¯®Ñh¦X£c¿a¥rÅ=¸ôµ;©0¸8¹=¨!¦5µ;¹=×ø«�ù{µQÉ°´�¶|¸T·A²�·Aµ;¯®Ñh¦�£c¿a¥rÅ=¸¬ÒëÑ�

 �@��+b��+ =.?F	�/�%���#�	�=D0�%�0(EF%�EFÛ�%.�JI&K�? � �,��	�?@;�����	�/���0@%�0(I�	�� � 	�?@/�%�?@��%�? � %@*�S��äÛ�%��@=./�%.+>%�+�+N%�?@�&�$=.#$#�`#��$GD%_�,��%!=.Û�	�/�%_I&K�? � �&�$	�?J*
Z�K�#$�&�$��#$��%.+M+TÛ�0'1=.?@0F�"%��,K���?�+-�,��%!�"%�+NK�#$��*

·!µ;¯®Ñh¦X£c¿a¥rÅ=¸ôµ;©0¸8¹=¨!¦5µ;¹�ÅÊ«{·AµQ¯®Ñh¦X£c¿�¥rÅ=¸ôÒàÑ@4M²�·AµQ¯®Ñh¦�£c¿�¥rÅ=¸¬ÒàÑAx 
2 %��&K@�"?@+-�&�@%u+NK�E 	�IÎ+���=.?@0�+§²äú3%�= � � � 	�EF��	�?�%�?@�3��+b=.0�0@%�0F+N%���=.��=.�,%�#$i*
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·!µ;¯®Ñh¦X£c¿a¥rÅ=¸ôµ;©0¸8¹=¨!¦5µ;¹S��«°·AµQ¯®Ñh¦�£c¿�¥rÅ=¸ôÒàÑ@4Q²a·AµQ¯®Ñh¦X£c¿�¥rÅ=¸ôÒàÑAx 
2 %��&K@�"?@+Q+§²�+�K@Û��&��= � �&%�0(I&�"	�E +C�}ú3%�= � � � 	�EF��	�?@%�?��ä�$+-+NK�Û��,�"= � �,%�0(+�%���=.�"=D�&%.#�i*
·!µ;¯®Ñh¦X£c¿a¥rÅ=¸ôµ;©0¸8¹=¨!¦5µ;¹�Æ�«{·!µ;¯®Ñh¦X£c¿a¥rÅ?¸¬ÒÔÑ8²a¥~¯°¦�·�
Ü �$/���0@%�+Q+TÛ�0'1=.?@0F�"%��,K���?�+-�,��%!�"%.+�K@#���*

·!µ;¯®Ñh¦X£c¿a¥rÅ=¸ôµ;©0¸8¹=¨!¦5µ;¹�Æ�«{·!µ;¯®Ñh¦X£c¿a¥rÅ?¸¬ÒÔÑ8²aù�µQÉ°´�¶|¸T·.
 �@��+b��+ =.?F	�/�%���#�	�=D0�%�0(EF%�EFÛ�%.�JI&K�? � �,��	�?@;�����	�/���0@%�0(I�	�� � 	�?@/�%�?@��%�? � %@*�S��äÛ�%��@=./�%.+>%�+�+N%�?@�&�$=.#$#�`#��$GD%_�,��%!=.Û�	�/�%_I&K�? � �&�$	�?J*
Ü �$/���0@%�+Q+TÛ�0'1=.?@0F�"%��,K���?�+-�,��%!�"%.+�K@#���*
QT	��,%_�&�@=.�3�,��%_�"%�+NK�#$�ä�$+-�,�"K�? � =D�&%�01*

£zÇÚ¨A¦�¨�¿Q¦�¹?¸J¨�§ Òàµ;©0¸8¹=¨!¦5µ;¹ ��� «{£zÇx¨!¦5¨�¿;¦�¹=¸M¨�§ ÒàÑ8²�·!µ;¯®Ñh¦�£c¿a¥rÅ?¸ÓÒëÑ8Å0

\B�"�$�,%�+-�,��%_+��$õc%{+ Ð_�&	C�&�@%u+N�,�"%�=DEg+T=.?@0F�"%��,K���?�+>=V��%�I�%.�"%�? � %¦�,	C�&�@%u+N�&��%�=.E«*
)�%�%_=.#$+�	^�O	��"EF=D�X	�I3�&�@%u< Ü =.�,=.)��&��%�=.E 	���%��"=D�&	���+��,S�?���K��mY 4 K��,��K��3=D?�0]QT%��,^_	��"G���?@�V^_���,�F<6�
�.*

´.µ�µQ¶Vµ;©0¸8¹=¨!¦5µ;¹ZºÓº «{·Aµ;¯®Ñh¦ £c¿�¥rÅ=¸ôÒàÑ@4Q²a·Aµ;¯®Ñh¦�£c¿a¥rÅ=¸¬ÒàÑAx 
2 %��&K@�"?@+  32 P 8 �$I8+���=.?@0�+§²�=.�"%!%��}K�=D#�ú:	��&�@%��"^_�$+�%!�"%��,K���?�+F�v' 5 ) 8 *
£zÇÚ¨A¦�¨�¿Q¦�¹?¸J¨�§ Òàµ;©0¸8¹=¨!¦5µ;¹���� «{£zÇx¨!¦5¨�¿;¦�¹=¸M¨�§ ÒàÑ8²�£c¿a¥rÅ=¸ôÒÔÑ8Å®

2 %�=.0@+-�&�@%u+N�$õx%WI&�"	�E �&�@%u+N�&��%�=.EÃ+T��?@�&	�+��$õc%°+ Ð_=.?@0F�"%��,K���?�+-=W��%�I�%���%�? � %¦�,	��,��%!+N�&��%�=.E«*
)�%�%_=.#$+�	^�O	��"EF=D�X	�I3�&�@%u< Ü =.�,=.)��&��%�=.E 	���%��"=D�&	���+��,S�?���K��mY 4 K��,��K��3=D?�0]QT%��,^_	��"G���?@�V^_���,�F<6�
�.*



 �@%_<6\«Z�=.�,�"�$L � #�=D+�+ +���% � �$ñ@%.+ ��Ü �,�"=.?@+�I&	��"EF=D�&�$	�?�+-	�IX= � 	�	��"0��$?�=D�&%_+N�+N�&%�E«*
#include <qwmatrix.h>

� `X�(î���_�� ïuë��(ï � �

± ªØ¥B�������nÄ ò,ó
± ªØ¥B�������nÄ òD0@	�K�Û�#$%!E ��� ;�0�	�K@Û�#�%_E �c� ;�0�	�K@Û�#�%!E �
� ;@0�	�K@Û�#�%_E ��� ;�0�	�K�Û�#$%_0�LD;�0�	�K@Û�#�%_0�>ó
/�	��$0 ¡i�}��¥B�������nÄ ò.0�	�K@Û�#�%_E ��� ;@0�	�K@Û�#�%!E �c� ;@0�	�K�Û�#$%_E �
� ;�0@	�K�Û�#$%_E ��� ;�0@	�K�Û�#$%_0�L.;�0@	�K�Û�#$%_0�>ó
0�	�K@Û�#�% ¢ ¯a¯¦ò,ó � 	�?�+N�
0�	�K@Û�#�% ¢ ¯.¹Cò,ó � 	�?�+N�
0�	�K@Û�#�% ¢ ¹>¯¦ò,ó � 	�?�+N�
0�	�K@Û�#�% ¢ ¹a¹Cò,ó � 	�?�+N�
0�	�K@Û�#�% �XÄ ò,ó � 	�?�+N�
0�	�K@Û�#�% �X  ò,ó � 	�?@+��
/�	��$0 ¢���³ òD�$?��äLD;���?@�ä�;��$?��ä÷W�,L.;��$?��
÷_�&>ó � 	�?@+��
/�	��$0 ¢���³ òD0�	�K@Û�#�%!L.;�0�	�K�Û�#$%_�;�0�	�K@Û�#�%_÷W�,L.;�0@	�K�Û�#$%u÷W�,>ó � 	�?�+N�
< 2 % � � ¢���³X»
�}¸O� ò � 	�?�+N�ä< 2 % � �;�¾�"% � ��ó � 	�?@+��
<6ÝD	���?@�äEF=.�Vò � 	�?@+��ä<¦Ý.	��$?��Q�¾�Hó � 	�?@+��=N("�$�+Ý"�Ë~&()
&PO
< 2 % � �3EF=.�`ò � 	�?@+��:< 2 % � �;�¾��ó � 	�?�+N�=N("�$�+Ý"�Ë~&()6&PO
<6ÝD	���?@�&'J�"��=.!EF=.�`ò � 	�?@+��3<6ÝD	���?@�&'J�"��=..�¾=-ó � 	�?@+��=N("5$(+Ý"5Ë�&()
&PO
/�	��$0 ���}¡i�}� ò,ó
Û�	�	�# �n¡vÁ,�X�}�3���n��  ò,ó � 	�?@+��
<6\âZM=.�,�"�$L.� �������3¡v¨n����� òD0�	�K@Û�#�%_0�LD;�0�	�K@Û�#�%!0�>ó
<6\âZM=.�,�"�$L.� ¡v¸O��¨n� òD0�	�K@Û�#�%!+�LD;�0@	�K�Û�#$%!+N>ó
<6\âZM=.�,�"�$L.� ¡v�3����� ò.0�	�K�Û�#$%_+��@;�0�	�K@Û�#�%_+N/>ó
<6\âZM=.�,�"�$L.� ���a������� ò.0�	�K@Û�#�%_=-ó
Û�	�	�# �n¡vÁ,�3¤��}����� � ¨n� ò,ó � 	�?�+N�
<6\âZM=.�,�"�$L �n�3¤D�}��� òDÛ�	�	�#�÷_��?@/�%��"�,�$Û�#�%#� � ó � 	�?@+��
Û�	�	�# �a³X���������a���^� ò � 	�?@+��ä<¦\«ZM=D�&����L.�¾E·ó � 	�?@+��
Û�	�	�# �a³X���������a��ð
� ò � 	�?�+N�ä<6\âZM=D�&����L.� E ó � 	�?�+N�
<6\âZM=.�,�"�$L.� �a³X���������a�aÃ?� ò � 	�?�+N�ä<6\«Z�=.�,�"�$L.� E·ó
<6ÝD	���?@� �@³X�}�������a�aÃ ò � 	�?@+��:<6Ý.	��$?��Q� �Hó � 	�?@+��
< 2 %.�D�$	�? �@³X�}�������a�aÃ ò � 	�?@+��:< 2 % � �;�¾��ó � 	�?�+N�
< 2 %.�D�$	�? �@³X�}�������a�aÃ ò � 	�?@+��:< 2 %�����	�?^� ��ó � 	�?�+N�

� <6ÝD	���?@�&'J�"��=. �@³X�}�������@�aÃ ò � 	�?@+��:<6Ý.	��$?��,'
���"=D��¾=bó � 	�?�+N�
Ñ � ø



� d LÚ�DÍyýcÿ `MÊ4O �DÐ�ÐQ� Î��ÏÎÏýxÎÏÌ��iÎ Ñ � ö

j ïuî7ê���ï�o ¡ `�æ�_������(æ��

<6\âZM=.�,�"�$L �@³X�}�������a�aÃ ò � 	�?@+��:<6\«Z�=.�,�"�$L��¾E � ; � 	�?�+N�ä<6\«Z�=.�,�"�$L��¾E � ó
< Ü =.�,=.)��,�"%.=.Eñ� �@³X�}�������@��ò^ò ò�< Ü =.�,=.)��&��%�=.ED�¾+�; � 	�?@+��ä<¦\«ZM=D�&����L.�¾E·ó
< Ü =.�,=.)��,�"%.=.Eñ� �@³X�}�������@��ó^ó ò�< Ü =.�,=.)��&��%�=.ED�¾+�;@<6\«Z�=.�,�"�$L.� E ó

� ï���ê��7î7ï�o � ï��J_ � �7ì#�����(æ

 �@%_<6\«Z�=.�,�"�$L � #�=D+�+ +���% � �$ñ@%.+ ��Ü �,�"=.?@+�I&	��"EF=D�&�$	�?�+-	�IX= � 	�	��"0��$?�=D�&%_+N�+N�&%�E«*
 �@%�+N�,=.?�0@=.��0 � 	�	��"0@��?@=.�,%�+N�+N�&%�E 	�I1=F��=.�$?��>0@%�/�� � %C��=.+¦�&�@%�	���������?A#$	 � =D�&%.0B=D�>�&�@%��,	���[ã#$%�I&�>��	�+��$�,��	�?1*bUÚ/�=D#�K@%�+6�$? � ��%�=.+N%C�&	
�,��%_���������,úXáM/�=D#�K@%�+b�$? � �"%�=D+�%_0�	�^_?@^!=D�"01*
 �@��+ � 	�	��"0@��?@=.�,%u+N�+N�&%.E �$+b0@%�I�=DK�#$�äI�	��1�,��%!<6Ý�=.�$?��,%��$;�^_��� � �F��%�?�0@%��"+>���"=D����� � +-�$?]=W��=D��?@�ä0�%./�� � %@*}'ÓK@+�%.�"[ã0@%�ñ@?@%�0 � 	�	���0��$?�=D�&%
+N�+N�&%.E � =.?FÛ�%!+���% � �$ñ@%.0FÛ�!+N%��,�&�$?��`=W<6\«Z�=.�,�"�$LWI�	��1�&�@%u��=.�$?��,%���*
8 L.=DEF��#$%@ô

MyWidget::paintEvent( QPaintEvent * )
{
QPainter p; // our painter
QWMatrix m; // our transformation matrix
m.rotate( 22.5 ); // rotated coordinate system
p.begin( this ); // start painting
p.setWorldMatrix( m ); // use rotated coordinate system
p.drawText( 30,20, "detator" ); // draw rotated text at 30,20
p.end(); // painting done

}

' EF=D�&����L�+���% � �$ñ@%.+R�@	�^ �&	F�,�"=D?�+N#�=D�&%.;3+ � =.#$%�;ä+N��%�=D�b	��R�"	��,=.�,%V�&�@%V���"=.����� � +Nú>�&�@%V= � �&K@=.#3�,�"=.?@+�I&	��"EF=D�&�$	�?M�$+T��%��"I&	��"EF%�0MÛ�`�,��%
0@�"=D^!�$?����"	�K@�&�$?�%�+b��?F<6Ý.=.�$?��,%��-=.?@0FÛ�_<6Ý��$L.EF=.�Jôãô L��O	���E«ò,ó.*
 �@%_<6\«Z�=.�,�"�$L � #�=D+�+ � 	�?@�&=D��?@+-=VÑ�÷DÑ�EF=D�&����LW	�I3�,��%!I�	���E«ô

m11 m12 0
m21 m22 0
dx dy 1

'âEF=.�,�"�$L_�&��=.?�+NI�	���EF+>=V��	��$?��3�$?]�,��%!��#�=D?�%_�,	�=D?�	��,��%��1��	��$?���ô

x’ = m11*x + m21*y + dx
y’ = m22*y + m12*x + dy

 �@%W��	��$?��]N
é.��ö�O!�$+R�&�@%!	��������$?�=.#a��	��$?��,;�=D?�0}N
é7Ó ��öqÓ OW�$+b�,��%W�,�"=D?�+NI�	��"EF%.0F��	���?@�Ï*SN
é7Ó ��öqÓ O � =D?]Û�%W�,�"=.?@+�I&	��"EF%�0FÛ�= � G��&	-N
é.��ö�OWÛ�
��%��"I&	��"EF�$?��V�,��%!+�=DEF%_	���%��"=D�&�$	�?(	�?F�&�@%_��?@/�%��"�,%�0(EF=.�,�"�$La*
 �@%_%�#�%.EF%�?��,+a3|éC=D?�0�3rö�+N��% � ��I&W��	�����õc	�?��,=.#�=.?�0F/.%��"�,� � =.#��,�"=D?�+N#�=D�&�$	�?J*  ��%_%�#$%�EF%�?@�&+�Ï"����=D?�0XÏ¢²�²�+���% � �$I�W�@	��"�$õx	�?@�&=D#�=.?@0
/.%��"�,� � =.#@+ � =.#$��?@�X*  ��%!%�#$%�EF%�?��,+aÏ;�H²�=.?@0�ÏZ²q��+N��% � ��I&!�@	��"�$õc	�?��,=.#�=D?�0F/�%����&� � =D#�+N��%�=D�"�$?��3*
 �@%_��0@%�?��,���,_EF=.�,�"�$L_��=.+�Ï"����=D?�0XÏ¢²�²�+�%.�ä�&	 � ú3=.#$#�	��,��%.�"+>=.��%_+�%��3�,	 � *  �@��+-EF=D�&����L_EF=D��+-=W��	��$?��ä�,	C���,+�%.#�I *
 ��=.?�+N#$=.�,��	�?F�$+-�,��%¦+N�$EF��#�%.+��ä�,�"=D?�+NI�	���EF=.�,��	�?1*�)�%��,�&�$?��V3|é`=D?�0�3röB^_�$#�#@EF	�/�%¦�,��% � 	�	���0��$?�=.�,%!+��+N�,%�E�3|é`K@?��$�&+-=D#�	�?@�V�,��%!UM=.LD��+
=D?�0X3röAK�?��$�,+-=.#$	�?����&�@%!áM=.L.�$+O*
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) � =.#$�$?�� � =.?(Û�%¦0@	�?�%¦Û�u+�%.�&�,��?@�®Ï"�7�W=.?@0#ÏZ²�²R*Î�O	��:%�LD=.EF��#$%�;}+N%��&�,�$?��®Ï;���V�,	 � =.?�0#Ï¢²�²M�,	 � * öC^!�$#$#�0�	�K�Û�#$%!�&�@%6��%��$�����3=.?@0
�$? � �"%�=D+�%_�,��%_^_��0@�&�FÛ�_ö �Aþ *
)���%�=D�"�$?��C��+ � 	�?��,�"	�#$#$%�0]Û�®Ï;�H²A=.?@0XÏZ²]�ä*a)�%��,�&�$?����&�@%�+N%W%�#�%.EF%�?��,+b�,	�/.=.#$K�%�+R0��$I�I&%��"%�?@�äI���	�E õc%���	�^_�$#�#a�,^!�$+N�:�,��% � 	�	���0��$?�=D�&%
+N�+N�&%.E«*
2 	��&=D�&�$	�?`�$+
= � �@��%�/.%�0`Û� � =.��%�I�K@#�#$¦+N%��,�&�$?��!Û�	��&�`�&�@%6+��@%�=.����?@�_I�= � �&	���+:=D?�0`�,��%¦+ � =.#$��?@�WI�= � �&	���+c*  �@%6<6\«Z�=.�,�"�$L6��=D+
=!I�K@? � �&�$	�?
�,��=D�ä+N%��&+b�"	��,=.�,��	�?(0��$�"% � �,#�i*
<¦\«ZM=D�&����LW#$%��,+-�	�K � 	�EFÛ���?@%!�,�"=D?�+NI�	���EF=.�,��	�?@+>#��$GD%_�,���$+cô

QWMatrix m; // identity matrix
m.translate(10, -20); // first translate (10,-20)
m.rotate(25); // then rotate 25 degrees
m.scale(1.2, 0.7); // finally scale it

9¦%��"%�� +-�,��%!+�=DEF%!%.L.=.EF��#�%_K�+N�$?��`Û�=D+�� � EF=D�&����L_	���%���=.�,��	�?@+cô

double a = pi/180 * 25; // convert 25 to radians
double sina = sin(a);
double cosa = cos(a);
QWMatrix m1(0, 0, 0, 0, 10, -20); // translation matrix
QWMatrix m2( cosa, sina, // rotation matrix

-sina, cosa, 0, 0 );
QWMatrix m3(1.2, 0, 0, 0.7, 0, 0); // scaling matrix
QWMatrix m;
m = m3 * m2 * m1; // combine all transformations
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*tx = m11*x + m21*y + dx (rounded to the nearest integer)
*ty = m22*y + m12*x + dy (rounded to the nearest integer)
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*tx = m11*x + m21*y + dx
*ty = m22*y + m12*x + dy

£zÁ�µa¥~¯°¦X£zíÛîÛ¨!¦�¹=¥~Â{ª�ª�§]¨!©Ó«{·Aµ;¯®Ñh¦ £zÁ�µ�¥~¯°¦XÒè©Ó�·!µ;¯®Ñh¦

�3�3�n¡u¼&§3�3¸O���n�a���n¡6� � ¡v�@¨n�}����V S&�3��+ ���"	�/��$0�%.0C�,	CGD%�%.��	�#$0F+�	�K@� � %!^_	���GD�$?��3*�\F%_+N�&��	�?���#�_=.0@/��$+�%W=D�D=D��?@+��
K�+N��?@�`�$�ä��?M?�%�^ � 	�0�%a*
Ü 	�%�+-�,��%!+N=.EF%_=.+ 	���%��"=D�&	��J÷aò � 	�?@+��ä<¦Ý.	��$?��Q�Ró

£10�¸M·�¦X£zíÛîÛ¨!¦�¹=¥~Â{ª�ª�§]¨!©¬«°·Aµ;¯®Ñh¦�£10�¸M·�¦�Òè¹0#·!µ;¯®Ñh¦
�3�3�n¡u¼&§3�3¸O���n�a���n¡6� � ¡v�@¨n�}����V S&�3��+ ���"	�/��$0�%.0C�,	CGD%�%.��	�#$0F+�	�K@� � %!^_	���GD�$?��3*�\F%_+N�&��	�?���#�_=.0@/��$+�%W=D�D=D��?@+��
K�+N��?@�`�$�ä��?M?�%�^ � 	�0�%a*
Ý�#�%�=D+�%WK@+�%_<6\âZM=D�&����LXôãô EF=.� 2 % � ��ò,ób�$?�+N�,%�=.01*
QT	��,%_�&�@=.�3�,���$+-EF%��,��	�0F0�	�%.+>�"%��,K���?F�&�@%uÛ�	�K@?�0��$?����"% � �&=D?���#�%_	�IX�,��%0Í ;�^!�@%�?F+N��%�=D�"�$?��V	��>��	��&=D�&�$	�?�+>=D�"%_K�+N%�0J*

£zÁ�µa¥~¯°¦�½�¹�¹=¨!õÃ£zíÛîÛ¨!¦�¹=¥~Â{ª�ª�§]¨!©¬«�·!µ;¯®Ñh¦X£zÁ�µa¥~¯°¦�½�¹�¹=¨!õgÒÔ¨�#·AµQ¯®Ñh¦

�3�3�n¡u¼&§3�3¸O���n�a���n¡6� � ¡v�@¨n�}����V S&�3��+ ���"	�/��$0�%.0C�,	CGD%�%.��	�#$0F+�	�K@� � %!^_	���GD�$?��3*�\F%_+N�&��	�?���#�_=.0@/��$+�%W=D�D=D��?@+��
K�+N��?@�`�$�ä��?M?�%�^ � 	�0�%a*
Ü 	�%�+-�,��%!+N=.EF%_=.+ 	���%��"=D�&	��J÷aò � 	�?@+��ä<¦Ý.	��$?��,'
���"=..�Ró

£10�¸M·�¦X£zíÛîÛ¨!¦�¹=¥~Â{ª�ª�§]¨!©W0�¸M·�¦{«{·!µ;¯®Ñh¦�£10�¸M·�¦ Òè¹=¸M·�¦{�·!µ;¯®Ñh¦
2 %��&K@�"?@+-�&�@%u�,�"=D?�+NI�	���EF%�0(�"% � �&=D?���#�%0Í9&('*)N*
 �@%_Û�	�K�?�0@��?@�V�"% � �,=.?���#$%W��+-��%��,K��"?@%�0(��I3��	��&=D�&�$	�?(	��>+��@%�=.����?@�V��=D+bÛ�%�%.?C+N��% � ��ña%�01*
S&I3�	�KF?�%.%�0F�&	�GD?@	�^ß�,��%_%�LD= � �3��%�����	�?�Í9&('*)3EF=.��+-�,	CK�+N%!	���%��"=D�&	���÷aò,ó.*
)�%�%_=.#$+�	(	���%���=.�,	��"÷Xò,ó��,�
*cÑ � PA�.*



� d LÚ�DÍyýcÿ `MÊ4O �DÐ�ÐQ� Î��ÏÎÏýxÎÏÌ��iÎ Ñ � P

´.µ�µQ¶V£zíÛîÛ¨!¦�¹=¥~Â{ª�ª�µ;©0¸8¹=¨!¦5µ;¹=û�º «{·AµQ¯®Ñh¦�£zí�îç¨!¦�¹?¥~Â�Òë§ �·AµQ¯®Ñh¦

2 %��&K@�"?@+  32 P 8 �$I3�&�@��+bEF=.�,�"�$L!�$+b?@	��ä%��}K�=D#��,	^Ï`úX	��&�@%��"^_�$+�%!�"%��,K���?�+Z�v' 5 ) 8 *

£zÁ�µa¥~¯°¦X£zíÛîÛ¨!¦�¹=¥~Â{ª�ª�µ;©0¸4¹?¨!¦5µ;¹=×ø«{·Aµ;¯®Ñh¦ £zÁ�µ�¥~¯°¦XÒè©Ó�·!µ;¯®Ñh¦

 ��=.?�+NI�	���EF+;:]�,	�K@+��$?����&�@%!I&	��"EFK@#�=D%@ô

retx = m11*px + m21*py + dx (rounded to the nearest integer)
rety = m22*py + m12*px + dy (rounded to the nearest integer)
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