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'Ú��@E��AB� 3B%�1�� � %Û�$A�>9� �$-U@G3B�2@0bY@EÜ�#�% ��Ý -HN���MW@ � %B* >9_a�$3���%��&=Z>9Þ���OEIJ@0��=Z>9Þ�� � �.N���%Û@0AB3F>9Þ��2�$A��.%��ß@E�2%Û@E#�#Z��@E��AB�+3B%�1�� � %�-e*
'
>�Þ�@0�$A��.%��/�$-/@0AJ	�Üxà|% � �
b"�B� � � � @EAJ3��2@Ebá	�AJ-HN � �J3�%�1�� � %0-,*
! �B%Û3�%0MW@0NB#�� � 	�	���3��$A�@E�&%Û-H�-H�&%0Iâ	�M
@G��@0�$A��+3�%�1�� � %G��@0-U�$�&-Q	��2�$����A�@0�+�&�B%Û�.	��D#�%0MW� � 	��2AB%��|*
Va�$A � ��%�@0-H%�-Q�&	J�.��%G�2�$�E�B� @EA�3�ã
�$A � �2%�@E-�%0-ß3�	�bYABb"@E�23B-,* ! �B%dNBA��$�
�$-/	�A�%Y���$O0%0#�	�AJ���$O0%�#$ä�Ü�@0-H%�3J3B%�1�� � %�-/@EA�3J	�AB%"��	���AB�å	�AJ���2�$A��.%���-,*

æ�çéèFêdëcìîíDï:ð

! �B%Y��#$#�NB-��.�2@E�&�$	�ADÜ�%�#$	�bñ-H��	�bY-ß@c�B������#$cIJ@0��A��$ò?%�3J��	��2�.�$	�AP	�M6�.��%"�.	��^#$%�MW� � 	��2AB%��4	�M6@c��@0�$A��
3�%�1�� � %?*

! �B%���% � �.@0AB�E#$%�@EA�3P�&�B%�#$��AB%dbY%���%93���@0bYA^Ü�d�&�B��- � 	�3�%Pó.bY�$�&�P�.��%9���2�$3^@E3�3B%�3^@EA�3 � 	�#$	��2-4�.	�N � ��%�3^N��G�$A(�&�B%9�$#�#$N�-H�&��@0�.��	�ABô0õ

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 );

}

SU	��.%D�.��@0�L@0#$# 	�Mß�&�B%J����OE%�#$-d3B�2@0bYAÍÜ�F3��2@Eb 5 % � ��ó.ô�@E�2%D�$A�-H�$3�%D�.��%J-H��ö,%J-H��% � ��ò?%�3÷ó.ø�ùEúa���$O0%�#$-�ô0* ! ���$-d�$-d3B��M&MW%���%�A��ßMW�2	�I
-H	�IJ%F�.	�	�#$KE�$�&-Hû9�$A`>��Q�.��%F-��$ö,%F�	�Nü-���% � �$MWC%�O0@ � �.#�D%0A � 	�IJ��@0-H-�%�-Y�.��%D����OE%�#�-Y3B�2@0bYA4* ! ���$-"@E����#$��%0-"�.	Í@E#�#4�.��%F��%�#$%�1�@0AB�
M&N�A � �.��	�AB-ß�$AJ>9Þ�@0�$A��.%���*
)���IJ�$#�@E�2#$�=B�.��%"3���@0b 8 ��AB%Bó.ô � @0#$#�3B�2@0bY-/Ü�	��.�(%�A�3B��	��$A��.-/	�MZ�&�B%d#$��AB%�=�AB	��]à.NB-��
	�A�%B*
<�%��2%Y@0��%Y�&�B% � #�@E-�-H%�-ß�.��@E�å�2%0#�@E�&%"IJ	�-�� � #$	�-�%�#$c�.	G�.��% � 	�	���3��$A�@0�.%"-��-H�.%�Iõ

ý >9ÞE	���AB�X��-~@J-H��AB�E#$% ��Ý ��	��$A��X�$A��&�B% � 	�	��23��$A�@E�&%^-�0-��.%�I*L\F	�-H�4MWN�A � �.��	�AB-9�$A�>��X�&�B@0�43�%�@E#åbY���.����	��$A��.- � @0A�@ �}� %0���
%��$�&�B%��4@c>9Þ0	��$A��
@0�2��N�IJ%0A��å	��X�.bY	G�$A��.-�=BMW	��4%�O0@EIJ��#$%">�Þ�@0�$A��.%��xõWõ 3���@0bYÞ0	��$A���ó.ô0*
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ý >9)��$ö,%Û�$-Q@^-��$A���#$% ��Ý 1�% � �&	���*6T&A��.%��2AB@0#$#��=Z>9ÞE	���AB� @EA�3�>9)��$ö,%Û@0��%c�&�B%Û-�@EIJ%�=ZÜ�N��+@G��	��$A��+�$-QAB	�� �.��%G-�@EIJ%Û@0-U@G-H�$öx%0=
-H	^Ü�	��.� � #�@E-�-H%�-L%�O0�$-���*]'+�E@E��AB=�IJ	�-H�åMWNBA � �&�$	�A�-X@ �}� %0���å%��$�&�B%��+@c>9)��$öx%Y	��4�.b"	^��AB�&-H=�M&	��+%0O0@0IJ��#�%">9_a�$3���%��ÓõWõ �2%�-H�$öx%?ó.ô0*

ý > 5 % � � �$-ñ@ ��Ý �2% � �.@0A���#$%B* \F	�-H� MWNBA � �&�$	�A�-ñ@ �}� %���� %��$�&�B%��¹@â> 5 % � �Ú	���MW	�N��¹�$A��.-�= MW	��¹%�OE@0IJ��#$% >9_a�$3�ä
��%��ÓõWõ -�%0��Q%�	�IJ%��.�2Bó.ô0*

ý > 5 %0�E�$	�AF�$-U@0A�@0�2Ü��$�.�2@0��Û-H%�� 	�M ��	��$A��.-�=Z�$A � #$N�3B��AB�D@0#$#Z�&�B%ÛA�	���IJ@0#Z-H%�� 	���%��2@E�&�$	�A�-H=B%?* �6*+> 5 %����$	�A+õ�õ �$A��.%���-�% � �Óó.ô�=?@0AB3@0#$-H	C@(#$%�-�-�N�-HN�@0#
MWN�A � �.��	�A��.	F��%��&NB�2A�@(#��$-H�/	�M4�2% � �&@EA���#�%�-~bY�B	�-�%PN�AB��	�Aa�$-~%��]N�@E#å�&	C�&�B%G��%��E�$	�A+*Q> 5 %�����	�A���-�N�-H%�3
%B* �Z*�Ü�Y>9Þ�@0�$A��.%��,õ�õ -H%��&� #��$� 5 %0�E�$	�A+ó.ô�=B>9_a��3B�E%0�Óõ�õ �2%���@E��AB�Óó.ôQ@0AB3J>9Þ�@E��AB� ; 1�%�AB�Óõ�õ �2%�����	�A4ó.ô0*

ý >9Þ�@E��AB�&%0�å��-+�.��% � #$@0-H-+�&�B@0����@0�$A��.-,*]T&� � @0AÛ��@E��AB�B	�AG@0A��3�%�1�� � %~bY�$�&�G�&�B%~-�@EIJ% � 	�3�%?* ! ��%���%Q@E�2%~3B��M&MW%���%�A � %�-åÜ�%��.bY%�%�A3�%01�� � %�-H=�>9Þ�����AB�&%��,õ�õ AB%�bYÞ�@0��%Bó.ôU��-ß@c�E	�	�3J%�OE@0IJ��#$%�=�Ü�NB�å>9Þ�@E��AB�&%0�Xb"	���KE-X�.��%Y-H@0IJ%YbY@0Y	�AJ@0#$#�3B%�1�� � %�-e*
ý >9Þ�@E��AB� Ý %�1�� � %c�$-ß@^3�%�10� � %"	�AFb"�B� � �D>9Þ�@E��AB�&%0� � @EAF��@E��AB�Ó* ! ��%0�2%Y@0��%"�.bY	(��AB�&%���A�@E#�3�%01�� � %�-H=BÜ�	��.�J���$O0%�#$ä�Ü�@0-H%�3B=�@0AB3�.b"	G%�O0�.%��2AB@0#�3�%�10� � %�-�=�>�Þ��2�$A��.%��
@EA�3P>9Þ�� � �.N���%Pó.bY��� � �P�2% � 	��23B- >9Þ0@0�$A��.%�� � 	�IJIJ@0AB3�-4�&	G@dò?#�%d	�� 	��.��%0�
>9T 79Ý %01�� � %�=
@0AB3J��#$@0�-L�&�B%�IËÜ�@ � K�ô0* 7 �.��%��43�%01�� � %�- � @0AJÜ�%Y3�%�ò?A�%03+*

��� ëcç������ � ìéë������(ç��

'+#$�&�B	�N����`>9��� -d3�%�M&@0NB#�� � 	�	���3��$A�@0�.%D-H�-H�&%�I bY	���KE-"@0-"3�%�- � ����Ü�%03@0Ü�	�10%�=4>9Þ�@0�$A��.%��d@0#$-�	Í-HN�����	��2�.-�@E�2Ü��$�&��@0�2F�&��@0A�-HMW	���IJ@0ä
�.�$	�A�-e*
! �B��-Y�.�2@EA�-HMW	��2IJ@E�&�$	�AÍ%�AB�E�$A�%C��-Y@C�&�B�2%�%�äW-��.%��Í���$��%�#$�$A�%�= � #�	�-H%�#$FMW	�#$#$	�b"�$A����.��%DIJ	�3B%�#+	�N��.#��$A�%�3ü�$A`Ü�	�	�K�-d-HN � �@E-� e	�#$%�
!#"?@0A Ý @0I @0A�3��.��% 7 ��%�A� 8 Þ���	��E��@0IJIJ�$A��$QN��$3�%?* 5 %0MW%��Q�&	F�&�B	�-�%PMW	��Q��ABä�3�%0���&� � 	�1�%��2@E�E%0ûX��%���%GbY%^���$1�%dà.N�-H�X@(Ü��2�$%�M
	�10%��21��$%�b�@0A�3J@EAJ%�O0@EIJ��#$%B*
! �B%Dò?�2-H�L-H�&%0�aN�-H%�-Y�&�B%DbY	��2#$3�.�2@0AB-�M&	��2IJ@E�&�$	�AÍIJ@0�.�2�$O?*GRQ-�%D�.���$-"IJ@0�.�2�$OF�.	a	��2�$%�A��L@0A�3ü��	�-H���.�$	�A�	�NB��	�Üxà.% � �.-d�$A`0	�N��
IJ	�3B%�#�*�>9�å���2	�1��$3�%�-XIJ%0�&�B	�3�-X-HN � �F@0-/>9Þ0@0�$A��.%��xõ�õ �2	��.@0�.%Bó.ô�=�>9Þ�@E��AB�&%0�xõ�õ - � @E#�%?ó.ô�=�>9Þ�@E��AB�&%0�xõ�õ �.�2@EA�-H#�@E�&%?ó.ôL@EA�3J-H	^	�AJ�.	^	���%��2ä
@E�&%Y	�AJ�.���$-/IJ@0�.�2�$O?*
>�Þ�@0�$A��.%��xõWõ -�@E1�%Bó.ôÚ@0AB3 >9Þ�@E��AB�&%��,õ�õ ��%�-��.	��2%?ó.ô`-H@01�%¹@EA�3 �2%0-��.	��2% �&�B��-IJ@0�.�2�$O?* ã0	�N � @0A @E#�-H	 N�-H%�>9_\C@0�.�2�$O¹	�Üxà.% � �&-H=
>�Þ�@0�$A��.%��xõWõ bY	��2#$3�\F@E�&����OZó.ôL@EA�3J>9Þ0@0�$A��.%��xõ�õ -�%��._D	���#�3B\F@0�.�2�$O?ó.ôQ�.	G-H�&	���%"@EA�3JNB-�%YA�@EIJ%�3JIJ@0�.�2� � %0-,*
! �B%^-H% � 	�A�3�-��.%���N�-H%�-9�.��%PbY��AB3�	�b9* ! ��%PbY��AB3�	�bË3B%�- � �2�$Ü�%�-~�.��%P1��$%�b°Ü�	�N�AB3�@E�2�$%�-~��AaIJ	�3B%�# � 	�	��23��$A�@E�&%0-,* ! ��%PIJ@0�.�2�$O
��	�-��$�&�$	�A�-d�&�B%$%'&�(�)+*-,/."@0A�3>9Þ�@0�$A��.%��,õ�õ -H%��&_a�$A�3B	�bDó.ô"��	�-��$�&�$	�A�-��&�B%�0214365�%+0Y=+3�% � ��3B��AB�FbY��@E� � 	�	���3��$A�@0�.%�-9bY�$#�#+Ü�%(1��$-��$Ü�#�%?*
ó.T&M6�	�NJ��@E1�%YÕ Ý %�OE��%��2�$%�A � %�=��.��%YbY��AB3�	�b���-/bY�B@0��� -/NB-�NB@0#$#� � @0#$#�%03J���2	xà|% � �.��	�A(�$ADÕ Ý * ô
! �B%c�&�B����3J-��.%��JNB-�%�-L�&�B%Y1���%0b"��	��2��* ! �B%Y1���%0b"��	��2�å�.	�	�=�3B%�- � �2�$Ü�%�-ß�.��%Y1��$%�bÖÜ�	�N�AB3�@0����%0-�=BÜ�N��
�$AD3B%�1�� � % � 	�	���3��$A�@E�&%�-e* ! ��%
10��%�bY��	����6@0AB3D�&�B%dbY�$A�3B	�b"-ß3�%�- � ����Ü�%Y�.��%"-�@EIJ%"��% � �.@0AB�E#$%�=BÜ�N��6�$AD3��$MWM&%��2%�AB� � 	�	���3��$A�@0�.%"-��-H�.%�IJ-,*
7 A�ä�- � ��%�%�A�=��&�B%�3�%0MW@0NB#��6�$-/�.��%d%�A��.����%d>�_a��3B�E%��6	��4>9Þ���OEIJ@0�Pb"�B%��2%d�	�N(@0��%d3B�2@0bY�$A���=�bY��� � �(�$-XN�-HN�@0#$#$c@0������	����2�$@0�.%B*� e	��
���2�$A��.��AB�G�.���$-/MWNBA � �.�$	�AJ��-L1����.@0#$=�-H��A � %c1�%0�2"MW%�b����2�$A��.%��2- � @0AD���2�$A��6	�1�%��X�.��%"%�AB�&�$�2%"����0-�� � @E#���@E�E%B*
)�	J%�@ � �D	�Üxà.% � �
�.	^Ü�%c3B�2@Eb"AC��-Q�.�2@0AB-�M&	��2IJ%�3J�$A��.	(IJ	�3�%�# � 	�	���3��$A�@0�.%�-LN�-H��AB�P>�Þ�@0�$A��.%��xõWõ bY	��2#$3�\F@E�&����OZó.ô�=��.��%�A � #$������%�3DÜ�
>�Þ�@0�$A��.%��xõWõ bY��AB3�	�bDó.ô�=�@EA�3Jò?A�@0#$#$c��	�-��$�.��	�AB%�3J	�AJ�&�B%d3B�2@Eb"�$A��^3�%�10� � %dNB-��$A��P>9Þ�@E��AB�&%��,õ�õ 1��$%�bY��	����Óó.ô0*
T&�U��-c��%0�2MW% � �.#�D��	�-�-H��Ü�#$%��&	Í3B	ÍbY���.��	�NB�L	�AB%F	��"�&bY	Í	�MQ�.��%D-H�&@E�E%0-,*DTWM�=/MW	��"%�OE@0IJ��#$%�=X�	�NB�"��	�@0#X�$-Y�&	3��2@Ebâ-�	�IJ%0�&�B��AB�
- � @E#�%03�=Z�&�B%�ADNB-��$A��dà.NB-��+>9Þ�@E��AB�&%0�xõ�õ - � @E#�%?ó.ô9IJ@0K�%�-Q��%��2M&% � �
-�%�AB-�%?*ZTWM �	�N��/��	�@0#Z�$-L�.	(N�-H%Û@Gò?O0%03�ä�-H��ö,% � 	�	��23��$A�@E�&%c-H�-H�&%0IJ=
>�Þ�@0�$A��.%��xõWõ -�%0�&_a�$A�3B	�bJó.ôU�$-ß��%0�2MW% � ��*�' AB3J-�	P	�A+*
<�%��2% �$-÷@Ë-��B	��2�Í%�OE@0IJ��#$% �.��@0�N�-H%�-÷@E#�#��.���2%0%ÖIJ% � ��@EA��$-�IJ-eõ �.��% M&N�A � �.��	�A �.��@E�Í3���@0bY- �.��% � #�	 � KËM&@ � % �$A �.��%
@ � #$	 � K}[�@ � #�	 � KZ* � ���÷%�O0@EIJ��#$%B* _J%��% � 	�IJIJ%�AB3 � 	�IJ����#$�$A�� @0AB3÷��N�ABA��$A�� �.��%Í%�OE@0IJ��#$%Ü�%0MW	��2%a0	�N÷��%�@03 @0ABMWNB�2�.��%���*
T&AD��@E�2�.� � N�#$@0�$=��&��d��%�-H��ö,�$A��G�.��%"bY��AB3�	�b��&	P3��$MWM&%��2%�AB�6-��B@0��%0-,*

void AnalogClock::drawClock( QPainter *paint )
{

paint->save();

 ��$�2-H�.#��=�bY%"-�@E1�%Y�&�B%d��@0�$A��.%��7� -+-H�.@0�.%�=�-H	G�.��@0�6�.��% � @E#�#$�$A��GM&N�A � �.��	�A(�$-/�ENB@0��@0A��.%�%�3JAB	��6�&	^Ü�%d3B��-H�.N��2Ü�%03PÜ�"�.��%"�&��@0A�-HMW	���IJ@0ä
�.�$	�A�-ßbY%�� �2%"�E	��$A��^�&	^N�-H%B*

paint->setWindow( -500,-500, 1000,1000 );
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_J%Y-H%��å�.��%YIJ	�3�%0# � 	�	���3��$A�@0�.%"-��-H�.%�I bY%YbY@0AB�å@ �,����� ù �,����� b"�$A�3B	�bábY��%0�2% � = � �$-/�$AD�.��%"IJ��3B3�#$%B*

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

! �B%93�%01�� � %�IJ@E�A�	��?Ü�%9-9�]N�@0��%�@EA�3Pb"%�b"@EA��Z�.��% � #�	 � K"�.	cÜ�%�=]-H	cb"%dòBAB3G�$�&- � N��2��%�A��?1��$%�bY��	��2�?@0AB3 � 	�IJ��N��.%9�$�&-+-H��	��2�.%�-H�
-H�$3�%B*

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

! �B%�AJbY%Y-�%��6@GA�%�b�--�]N�@E�2%Y1��$%�bY��	��2�.= � %0A��.%��2%�3(�$AJ�&�B%Y	�#�3J	�AB%B*
_J%'� �2%"A�	�b�3B	�A�%"bY���.�(	�N��+1���%0b~*6 ��2	�I°�.���$-X��	��$A��Z	�A�=�b"�B%�APb"%"3���@0bñ�$A(@ �,����� ù �,����� @E�2%�@Y@0��	�N�AB3 � = � =�bY�B@0�6bY%d3B�2@Eb
bY�$#�#?-H��	�bñNB�J��AJ�.��%"#�@E�2��%�-H�
��	�-H-��$Ü�#$%"-9�]N�@E�2%Y�&�B@0��� #$#�ò?�å��AJ�.��%"	�N��.��NB�å3�%�10� � %B*
! �$IJ%c�&	^-��.@0���å3���@0bY��AB�Z*

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

)���A � %cbY%�� #$#�3B�2@0b�@ � #$	 � K�=�bY%�� #�#�AB%�%�3J�.	GK�A�	�b��&�B%d�.��IJ%?*
:;,<.Q��-åà.NB-��å@cNB�&�$#$���.c1�@0����@EÜ�#�%Y�.	^�B	�#�3J-H	�IJ%"��	���AB�&-e*
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paint->save();
paint->rotate( 30*(time.hour()%12-3) + time.minute()/2 );
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pts.setPoints( 4, -20,0, 0,-20, 300,0, 0,20 );
paint->drawConvexPolygon( pts );
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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 );

}



þ�ÿ ÒYÎ
Ï�Ï������ Ð��0Ñ.Ò��
	BÔ�Ñ.Ò�� A

! bY%�#$1�%�-H��	����B�B	�N�� #��$A�%�-X@E�B�.���$�2�.�ä�3B%����2%�%9�$A��.%���1�@0#$-,*�'å�Z�&�B%9%�AB3^	�MB�&�B@0�.=��.��%���@0�$A��.%��
�$-4�2	��.@0�.%�3G�$AP@dbY@0dbY��� � �P��-HAB� �?10%��2
NB-�%0MWN�#$=�Ü�NB�åbY%�� ��%d3B	�A�%YbY���.�(��@0�$A��.�$A��G-H	P�&�B@0�å3B	�%�-�A�� �6IJ@E�&�.%���*

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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Qt::color0
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M&�2	�I -H%��&�.�$A��(�&�B��-Q@0���ENBä
IJ%0A���*
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Qt::color0
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� 	�A�-H�&��N � �&-L@cÜ����.IJ@0�(bY���.�(bY��3B�&��0�@0A�3F��%��$�E�B�LwG@0A�3F-�%��.-/�.��% � 	�AB�&%�AB�&-ß�&	^&'14,<.�*
! �B%^1 .4Þ�&'14,�Õ�Òß:�-��B	�N�#$3�Ü�% !65 R ; �$MG&b14,<.db"@E-~�E%0A�%���@0�.%�3�Ü�G�.��%PV ��� Ü��$�.IJ@0�F���2	����2@0I* ! ��%^VÜ��$�&IJ@E�FÜ��$�X	��23B%��L�$-~#$���.�&#$%
%0A�3��$@0A4* ! �B%">�TWIJ@0��%Y3�	 � N�IJ%�AB�&@E�&�$	�A(3��$- � N�-H-�%�-LÜ����
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; O0@EIJ��#$%Jó � �2%�@E�&%0-X@0AJ@0���2	�b�Ü����.IJ@0��ô0õ

uchar arrow_bits[] = { 0x3f, 0x1f, 0x0f, 0x1f, 0x3b, 0x71, 0xe0, 0xc0 };
QBitmap bm( 8, 8, arrow_bits, TRUE );
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Ü�% � 	�IJ%�-/@cABN�#$#����$O0IJ@E� *
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M&	��2IJ@E�6N�-H%�-ßIJ	���%d�.��@EA � Ü��$�å��%0�+����OE%�#|*
)�%�%Y@0#$-�	(>9Þ��$O0IJ@E� õ�õ �$-HSQNB#�#�ó.ô��.� * � Õ�Õ6��=�>9Þ���OEIJ@0� õ�õ #�	�@E3+ó.ô��.� * � Õ�ÕB��=�>9Þ��$O0IJ@E� õ�õ #$	�@03� ��2	�I Ý @0�.@?ó.ô��.� * � Õ�ú6��=
>�Þ���OEIJ@0� õWõ -�@E1�%Bó.ô2�.� * � ÕB86�U@0A�3J>�Þ���OEIJ@0� õWõ ��IJ@E�E%' e	��2IJ@0��ó.ô��.�+* � Õ�Õ6�0*
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� 	�A�1�%0�2�.-/�&�B%Y��IJ@E�E%214Õ�ÒßñB)ß�&	^@cÜ����.IJ@0�(@EA�3J@0-H-H����A�-Q�&�B%d��%�-HN�#$�å�&	P�.���$-/Ü����.IJ@0�+* 5 %��.N���A�-/@c��%�MW%���%�A � %��.	^�.��%"Ü��$�&IJ@E� *
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! �B��-ßMWN�A � �.��	�AJ3B	�%�-/%�OE@ � �&#$Y�&�B%d-H@0IJ%c@E-/>9Þ��$O0IJ@E� õ�õ Ob e	��2Ió.ô�=�%�O � %����Z�.��@E�å���
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#include <qbrush.h>
T&A��B%��2�$�&-ß>9�a�.'+3�3��$�.��	�AB@0#6 �NBA � �.�$	�A�@0#$�$�&cbY�$�&�J>9���0*
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³�¼ ��©6£}� ó � 	�A�-H�å>�?6��N�-H�S! ÜQô
ô ³�¼ ��©6£}� ó.ô
>�?6��N�-H�S! �BµZ�]���� ��?�'� ó � 	�A�-H�å>�?6��N�-H�S! ÜQô
?6�2NB-��B)��.�#�% £k �¢Eªp� ó.ô � 	�A�-H�
1�	��$3 £}�] �¡� �¢�ªp� ó'?6�2NB-��B)��.�#�%Y-Bô
� 	�AB-��
>9�
	�#$	��G! ºe�?ªp�B� ó.ô � 	�A�-H�
1�	��$3 £}�] ��+�Bªp�?� ó � 	�A�-H�å>9�
	�#$	���! � ô
>9Þ��$O0IJ@E�(ù µ?�pÆ]¤���µ ó.ô � 	�AB-��
1�	��$3 £}�] �ÅZ�pÆ]¤���µ ó � 	�A�-H�å>9Þ���OEIJ@0�^! ���$O0IJ@E�~ô
Ü�	�	�# �?µZ������ ��?�'�^� ó � 	�AB-��å>I?6�2N�-H�S! ÜUô � 	�A�-H�

ý Ü�	�	�# �?µZ������ ��?�'õ�� ó � 	�A�-H�å>�?6��N�-H�S! ÜUô � 	�A�-H�
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> Ý @0�.@0)��.�2%0@0IH! �BµZ�]���� ��B�'ö^ö ó�> Ý @0�.@0)��&��%�@0IE! -�= � 	�AB-��å>I?6�2N�-H�S! ÜUô
> Ý @0�.@0)��.�2%0@0IH! �BµZ�]���� ��B�'÷^÷ ó�> Ý @0�.@0)��&��%�@0IE! -�=B>�?6�2NB-��S! ÜQô
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! �B%Y>�?6�2NB-�� � #�@E-�-L3�%�ò?A�%�-X�.��%Yò?#�#���@0�.�&%0�2A(	�M6-��B@0��%0-X3��2@EbYAJÜ�"@G>9Þ�@0�$A��.%���*
'`Ü��2NB-��(��@E-ß@c-H�&0#�%Y@0AB3J@ � 	�#$	��|* 7 A�%"	�M6�.��%"Ü��2N�-H�J-H�&�#$%�-/�$-ß@ � N�-H�&	�I ��@E�&�.%��2AB=�bY��� � �J�$-ß3�%0òBAB%�3(Ü�"@c>�Þ���OEIJ@0� *
! �B%9Ü��2NB-��^-��.�#$%93�%0òBAB%�-
�.��%9ò?#$#E��@E�&�.%���A+* ! ��%~3B%�MW@EN�#$�BÜ���N�-H�G-H�&0#�%9�$-4SU	=?6�2N�-H��ó.3B%���%�AB3�- 	�AG��	�b¹�	�N � 	�AB-��.�2N � �?@�Ü��2NB-��Bô0*
! �B��-ß-��.�#$%c�&%�#$#$-/�&�B%Y��@0�$A��.%��4�&	PA�	��6ò?#$#�-H��@0��%�-,* ! ��%Y-��.@0AB3�@E�23J-H�&�#$%YMW	��4ò?#�#$��AB�G�$- � @0#$#�%�3F)�	�#��$3�Þ0@0�.�&%���A+*
! �B%YÜ��2N�-H� � 	�#$	��X3�%�ò?A�%0-/�&�B% � 	�#�	��X	�MZ�.��%Yò?#�#���@0�.�&%���A+* ! �B%d>��
	�#$	��X3�	 � NBIJ%�A��.@0�.�$	�AJ#��$-��.-/�.��%Y����%�3�%�ò?A�%03 � 	�#�	���-,*
RQ-H%"�.��%Y>9Þ0%�A � #$@0-H-ßM&	��+-H��% � ��M&��$A��G#$�$A�%Ó[�	�NB�&#$��AB%c-��.�#$%�-e*
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; O0@EIJ��#$%Bõ

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
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'`A�NB#�#B��	���AB�&%0�+�$-ß��%��.N��2AB%�3(��M6AB	 � N�-H�&	�I Ü��2NB-��(��@E�&�.%���AP�B@0-LÜ�%�%�A(-�%0�Ó*
)�%�%Y@0#$-�	(-H%��&Þ���OEIJ@0� ó.ô��.� * � R6�0*

� ¸y¨rü�¦¥§�¼'Ï�×�¶2®�®9×=»6©bû�¸;¹}¸J¼�¯³ºB¸J²�×�©�¦@û�¸;¹}¸;¼çØÚº�±

)�%��&-ß�&�B%"Ü���N�-H� � 	�#$	��4�&	S*k*
)�%�%Y@0#$-�	 � 	�#$	��xó.ô��.� * � RB�L@EA�3J-H%��&)��&�#$%Bó.ô��.� * � R6�0*
; O0@EIJ��#$%Bõ?��� � �.N��2%�[���� � �&NB�2%B* � ��� *

� ¸y¨rü�¦¥§�¼'Ï�×�¶2®�®9×=»6©�Ä�¨ªÅ�«]¬�ø¯³ºB¸;²�×�©�¦¥Ä�¨ªÅ³«Ì¬�íØì2¨ªÅ³«]¬BV±
)�%��&-ß�&�B%"Ü���N�-H�J���$O0IJ@0�P�.	�:;1 îBÕ�Òß:X* ! ��%"-��.�#$%"�$-ß-H%��å�.	G� N�-H�&	�IJÞ0@0�.�&%���A+*
! �B% � N����2%�AB�6Ü��2NB-�� � 	�#�	��XbY�$#�#B	�A�#$"�B@01�%Y@EAJ%�MWM&% � �6M&	��+IJ	�AB	 � �B�2	�IJ%"����OEIJ@0��-H=���* %?*�>9Þ��$O0IJ@E� õ�õ 3B%����.�+ó.ô��¥� � *
)�%�%Y@0#$-�	(���$O0IJ@E� ó.ô��.� * � R6�U@0A�3 � 	�#�	��,ó.ô��.� * � R6�0*
; O0@EIJ��#$%Bõ?�2� � �B�&%�OE�o[���� � ���.%�O0��* � ��� *

� ¸y¨rü�¦¥§�¼'Ï�×�¶2®�®9×=»6©bÂ;©}ùJ¹}»�¯L§�¼'Ï�×�¶2Â;©�ùO¹}»#×I±
)�%��&-ß�&�B%"Ü���N�-H�J-��.�#$%Y�&	�.E*



�G  ��P�Ô ÿ Î=Qr�0ÔHÔO¡LÒ�¢HÒ+�xÒÓÐ��}Ò ���

! �B%YÜ��2N�-H�(-��.�#$%�-ß@E�2%Bõ

ý SU	=?6�2NB-��JbY�$#�#BA�	��åò?#�#B-��B@0��%0-�ó.3�%�M&@0N�#$�.ô0*
ý )�	�#$��3BÞ�@0�.�.%��2AJ-H	�#��$3`ó �,����� ôQòB#$#���@E�&�.%��2A4*
ý Ý %�A�-H% � Þ�@E�&�.%���ASR�ú � òB#$#���@E�&�.%���A+*
ý Ý %�A�-H% � Þ�@E�&�.%���ASK6K � òB#$#���@E�&�.%���A+*
ý Ý %�A�-H%�Õ�Þ�@E�&�.%���AS8�Õ � òB#$#���@E�&�.%���A+*
ý Ý %�A�-H%�ú�Þ�@E�&�.%���AJø ��� òB#$#���@E�&�.%���A+*
ý Ý %�A�-H%�ø�Þ�@E�&�.%���AJÕLA � òB#$#���@E�&�.%���A+*
ý Ý %�A�-H%�8�Þ�@E�&�.%���A �,��� òB#$#���@E�&�.%���A+*
ý Ý %�A�-H%�A,Þ�@E�&�.%���AS8 � ò?#$#���@E�&�.%��2A4*
ý <9	���Þ�@0�.�&%0�2AJ��	�����ö,	�AB�&@E#�#��$A�%�-L��@0�.�.%��2A4*
ý "?%0�2Þ�@E�&�.%��2AJ10%��2�.� � @0#�#$�$A�%�-L��@0�.�&%0�2A+*
ý �
��	�-�-HÞ�@E�&�.%��2A � �2	�-H-��$A��^#��$A�%0-ß��@E�&�.%��2A4*
ý ? Ý ��@E�EÞ�@E�&�.%���AJ3��$@0��	�A�@0#?#$��AB%�-dó.3��$�2% � �.%�3d[(ôQ��@0�.�.%��2A4*
ý  Ý ��@E�EÞ�@E�&�.%���AJ3��$@0��	�A�@0#B#��$A�%0-"ó.3��$�2% � �.%�3��dôL��@0�.�&%0�2A+*
ý Ý ��@E�E� �2	�-H-�Þ�@E�&�.%���AD3��$@0��	�A�@E# � ��	�-�-H�$A��G#$�$A�%�-/��@0�.�&%���A+*
ý �
NB-��.	�IJÞ�@E�&�.%��2AJ-H%��åbY�B%�AJ@c���$O0IJ@0�(��@E�&�.%���AP�$-/Ü�%��$A��^N�-H%�3+*

)�%�%Y@0#$-�	(-H�&�#$%Bó.ô��.� * ��� �0*

§�¼'Ï�×�¶2ÂJ©�ùJ¹}»ø¦¥§�¼'Ï�×�¶2®�®�×�©�ùJ¹}»�¯�±�º�¸;²�×�©

5 %��&NB�2AB-/�&�B%dÜ���N�-H�J-��.�#$%B*
)�%�%Y@0#$-�	(-H%��&)��&�#$%Bó.ô��.� * � R6�0*

j ðdï:ë���ð�o £ `Cç�_y�����(ç��

¦¥Íà¬B©�¬�ÂJ©�¼É»L¬�« Øå¸;2»=¼È¬�©b¸;¼���� ¯�¦¥Íz¬�©b¬�Â;©�¼È»O¬�« Øå×=µyº�¸;²�×�©�¦¥§�¼'Ï�×�¶áØí·ø±

_��2�$�.%�-/�.��%YÜ��2NB-���&"�.	G�.��%Y-H�&��%�@0Ii.Q@EA�3J��%��&NB�2AB-/@c�2%�M&%��2%0A � %"�.	G�.��%"-��.�2%�@EI*
)�%�%Y@0#$-�	^ e	��2IJ@E�Z	�M6�&�B%d> Ý @0�.@0)��&��%�@0I 	���%��2@E�&	���-��.TWA���N���[ 7 N��.��N��6@EA�3DSU%��.bY	��2K���AB�ÛbY���.�J>9���0*

¦¥Íà¬B©�¬�ÂJ©�¼É»L¬�« Øå¸;2»=¼È¬�©b¸;¼���� ¯�¦¥Íz¬�©b¬�Â;©�¼È»O¬�« Øå×=µy¦¥§�¼'Ï�×�¶áØí·ø±

5 %�@03B-/�&�B%dÜ���N�-H��&"MW��	�I �.��%"-��.�2%0@0IÌ.L@EA�3D��%��&NB�2AB-X@c�2%�M&%��2%�A � %"�&	^�&�B%Y-��.�2%�@EI*
)�%�%Y@0#$-�	^ e	��2IJ@E�Z	�M6�&�B%d> Ý @0�.@0)��&��%�@0I 	���%��2@E�&	���-��.TWA���N���[ 7 N��.��N��6@EA�3DSU%��.bY	��2K���AB�ÛbY���.�J>9���0*



! �B%Y>�?6N�M&MW%�� � #$@0-H-ß�$-/@EAJT [ 7 3�%�10� � %"�.��@E�6	���%���@0�.%�-X	�AJ@c>�?6��.%�'+�2�2@E}*
#include <qbuffer.h>
T&A��B%��2�$�&-ß>9T 79Ý %�1�� � %S�.TWAB��N���[ 7 NB�&��NB�6@0AB3JSQ%0�&bY	��2K��$A��ÛbY�$�&�J>9���0*

� `Y�(ï���_�� ðdì��(ð � �

³�¼ ©6¾&¾.�]� ó.ô
³�¼ ©6¾&¾.�]� ó0>I?6��&%0' ���2@0"Ü�N�Meô
ô ³�¼ ©6¾&¾.�]� ó.ô
>�?6��.%�'+�2��@0
	 ©6¾.¾&�]� ó.ô � 	�A�-H�
Ü�	�	�# £k��  ¼ ©6¾&¾.�]� ó0>�?6��.%�'+�2��@0YÜ�N�Meô
1��$�2�.N�@E#�>�~ 8E7 S� ®Û���p �� ¼ ªp�?ºeØ ó � 	�A�-H� � ��@0�Xùc��=�>�~0R 8E7 Sd #$%�A9ô
>�~ 8E7 S� ®Û���p �� ¼ ªp�BºeØ ó � 	�AB-��å>I?6��&%0' ���2@0�! 3B@0�.@/ô

� ð���ë��:ï:ð�o � ð��L_ � �:í$�����(ç

! �B%Y>�?6N�M&MW%�� � #$@0-H-ß�$-/@EAJT [ 7 3�%�10� � %"�.��@E�6	���%���@0�.%�-X	�AJ@c>�?6��.%�'+�2�2@E}*
>I?6N�MWM&%��ß�$-QN�-H%�3C�.	(�2%�@E3F@EA�3�b"�����.%c�.	J@^IJ%�IJ	���cÜ�N�M&MW%���*6T&� �$-UA�	��2IJ@E#�#$ÛNB-�%�3�bY���.�F@^> ! %0O0�.)��&��%�@0I 	��/@P> Ý @0�.@0)��.�2%0@0I*
>I?6N�MWM&%��Z��@E-
@0Ac@E-�-H	 � �$@0�.%�3c>�?60�&%�'+�2��@0UbY��� � �c�B	�#�3B-å�&�B%LÜ�NBMWM&%��Z3�@0�.@?* ! �B%L-H�$öx%?ó.ô 	�M]�.��%UÜ�N�M&MW%��Z�$-å@0NB�&	�IJ@E�&� � @E#�#$~@03�à.N�-H�.%�3
@E-ß3B@0�.@c��-/bY�����.�&%0A+*
! �B% � 	�A�-H�&��N � �&	��

QBuffer(QByteArray)
� ��%�@0�.%�-4@Y>�?6N�M&MW%��+bY���.�(@0A(%�OE��-H�&�$A��cÜ�0�&%"@0���2@0}* ! ��%�Ü�0�&%d@0�2��@0 � @EAP@E#�-H	GÜ�%"-H%��

bY�$�&�P-H%���?6NBMWM&%��xó.ô0*E_��2�$�&�$A��Y�.	c�&�B%9>�?6N�M&MW%��
b"�$#$#�IJ	�3B��M&��.��%~	���������AB@0#�Ü���.%9@E�2�2@E9Ü�% � @0N�-H%9>�?60�&%�'+�2��@09�$-4%�O0��#�� � �$�&#$�-H��@E�2%�34*
RQ-H%d	���%0A+ó.ô/�.	Û	���%�A(�.��%dÜ�N�MWM&%��+Ü�%�MW	���%9N�-H%d@EA�3(�.	G-H%��6�&�B%�IJ	�3B%Pó.�2%0@03�äW	�A�#$�=�bY�2�$�&%�äW	�A�#$�=�%�� � * ô0* � #$	�-�%Bó.ô � #$	�-�%�-X�.��%"Ü�N�M&MW%���*
! �B%YÜ�N�MWM&%��4IJN�-H�åÜ�% � #$	�-�%�3JÜ�%0MW	��2%"�2%0	���%�A��$A��G	�� � @0#$#��$A��P-H%���?6NBMWM&%��xó.ô0*
' � 	�IJIJ	�A bY@0Í�.	 N�-H%Í>�?6NBMWM&%��Û�$-P�.����	�N���� > Ý @0�.@0)��&��%�@0I 	��G> ! %�O0�.)��.�2%�@EIJ=Ub"�B� � � �B@01�% � 	�A�-H�&��N � �&	���-^�.��@E���.@0K�%Í@
>I?6N�MWM&%��D��@E�2@EIJ%��&%0�|*H e	�� � 	�AB1�%�A��$%�A � %�=^�&�B%��2%Ú@0��% @0#$-�	¹> Ý @0�.@0)��&��%�@0I @0AB3á> ! %�O0�.)��.�2%�@EI � 	�AB-��.�2N � �.	��2-C�&�B@0�Û�.@0K�% @
>I?6��&%0' ���2@0Y��@E�2@EIJ%��&%0�|* ! �B%�-�% � 	�AB-��.�2N � �.	��2- � �2%�@E�&%"@0AB3D	���%�A(@0AJ�$A��.%���A�@0#B>�?6N�M&MW%���*
SU	��.%Y�&�B@0�6> ! %�O0�.)��.�2%�@EI � @EAD@0#$-�	P	���%���@0�.%d	�AJ@c>�)��&����AB�Có.@cRQA�� � 	�3�%Y-H�&����AB�Eô�ûZ@c>�?6NBMWM&%�� � @0ABA�	���*
ã0	�N � @0AJ@E#�-H	PN�-H%">I?6N�MWM&%��+3��$�2% � �&#$Y�&�B�2	�N����(�&�B%d-H�.@0A�3B@0��3J>9T 79Ý %�1�� � %dMWNBA � �.�$	�A�-/��%�@03�?6#�	 � KZó.ô�=�bY�2�$�.%�?6#�	 � KZó.ôß�2%�@E3 8 ��AB%Bó.ô�=
@E�Óó.ô�=��E%�� � �4ó.ô�=���N�� � �4ó.ôß@EA�3JN�AB�E%0� � �+ó.ô0*
)�%�%Y@0#$-�	(>� ��$#�%$�.T&A���NB�o[ 7 NB�&��N��6@0AB3JSU%��&bY	���KE�$A��ÛbY�$�&�J>�����=�> Ý @0�.@0)��&��%�@0I¿�.TWA���N���[ 7 N��.��N��6@EA�3JSU%��.bY	��2K���AB�ÛbY���.�J>9����=
> ! %�OE�&)��.�2%0@0Iq�.T&A���NB�o[ 7 NB�&��N��å@EA�3JSU%��.b"	���KE�$A��Gb"�$�.�J>9����=�>I?6��&%0' ���2@0S� Ý @0�.@0-H�&��N � �.N���%�-X@0AB3D)��.�2�$A��Û<�@0A�3B#��$A��PbY���.�J>9����=
)���@0��%�3J�
#$@0-H-H%�-��.Þ���	��E��@0IJIJ�$A��^b"�$�.�J>9����=��
	�#$#�% � �&�$	�AJ�
#$@0-H-H%�-�� Ý @0�.@0-H�.�2N � �&NB�2%�-X@EA�3J)��.�2�$A��^<9@0AB3�#$��AB�GbY�$�&�J>9���Q@0A�3
T&A���NB�o[ 7 N��.��N��å@EA�3JSU%��.bY	��2K���AB�Z*

� �



�G  P
¢C¢ÓÒ��9Î=Qr�0ÔHÔJ¡QÒ�¢HÒ��,ÒÓÐ��kÒ ���

�éðdì��Pð �¤£ `Cç�_y�����(ç � �¥_a`FìîðdçY�Eë������(ç

¦¥§�Ï�Î�Î�»=¼É®�®�¦¥§�Ï�Î9Î�»6¼�¯�±

� 	�A�-H�&��N � �&-L@0AJ%�IJ���."Ü�N�MWM&%���*

¦¥§�Ï�Î�Î�»=¼É®�®�¦¥§�Ï�Î9Î�»6¼�¯³¦¥§�ùJ©b»=À�¼b¼É¬�ù#·yÏ�Î;±

� 	�A�-H�&��N � �&-d@DÜ�N�M&MW%��~�.��@E�/	���%���@0�.%�-~	�Az&��9ë0*dT&MX�	�NÍ	���%�Aa�.��%(Ü�NBMWMW%0�Q�$AbY�����.%(IJ	�3�%Íó.T 7 ~E_C�����.% 7 AB#�P	��9T 7 ~ 5 %0@03�_��2�$�.%�ô
@EA�3DbY�����.%d-H	�IJ%��.���$A��Û�$A��.	P�&�B%"Ü�NBMWM&%���=6&�-ëUbY�$#�#BÜ�%YIJ	�3��$òB%�34*
; O0@EIJ��#$%Bõ

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

)�%�%Y@0#$-�	(-H%���?6NBMWM&%��xó.ô��.�+* ��� �0*

¦¥§�Ï�Î�Î�»=¼É®�®�ýV¦¥§�Ï�Î�Î�»=¼�¯b±

Ý %�-H�&��	��-/�.��%"Ü�N�M&MW%���*

¦¥§�ùJ©b»6À�¼'¼È¬Bù ¦¥§�Ï�Î�Î�»=¼É®�®�·yÏ�Î�Î�»=¼�¯�±�ºB¸J²�×�©

5 %��&NB�2AB-/�&�B��-ßÜ�N�MWM&%��7� -XÜ���.%d@E�2�2@E}*
)�%�%Y@0#$-�	(-H%���?6NBMWM&%��xó.ô��.�+* ��� �0*

·�¸y¸J¹�¦¥§�Ï�Î�Î�»=¼È®�®9×=»6©�§�Ï�Î9Î�»6¼�¯�¦¥§�ùO©b»=À�¼b¼É¬�ù#·yÏ�ÎJ±

5 %���#$@ � %0-/�&�B%dÜ�NBMWM&%��7� - � 	�A��.%�AB�&-/bY�$�&��&�-ëE*
! �B��-ßIJ@0cA�	��6Ü�%Y3B	�A�%YbY��%�A(�$- 7 ��%�A+ó.ôQ��- !65 R ; *
SU	��.%C�.��@E�~��M~0	�Nü	���%�AÚ�&�B%CÜ�NBMWMW%0�"�$A bY�2�$�&%�IJ	�3�% ó.T 7 ~0_��2�$�&% 7 A�#$F	��YT 7 ~ 5 %�@E3�_��2�$�&%�ôc@EA�3 bY�2�$�.%C-H	�IJ%��.���$A��Í�$A��.	�.��%
Ü�NBMWM&%���=B&�-ëQ�$-ß@E#�-H	(IJ	�3��$òB%03PÜ�% � @0NB-�%Y>�?60�&%�'+�2��@0"��-ß@0AD%�OE��#$� � ���.#�Y-H��@E�2%�3 � #�@E-�-e*
)�%�%Y@0#$-�	(Ü�N�M&MW%��,ó.ô��.� * ��� ��=�	���%�A4ó.ô��.T&A���NB�o[ 7 NB�&��N��6@0AB3JSU%��&bY	���KE�$A��ÛbY�$�&�J>����L@0A�3 � #$	�-�%Bó.ô��.TWAB��N���[ 7 N��.��NB�6@0A�3
SU%��.bY	��2K���AB�ÛbY���.�J>9���0*

¦ � Á�Æ¥æ��m¦¥§�Ï�Î�Î�»=¼È®9®�´#¼È¨ª©b»=§�¹}¸yº��à¯�ºB¸J²�×�©�º
¶2¬�¼àÜY2µa¦ ��� Á�Æ¥æ���¹}»6²V±�� � ¨ª¼'©�Ï�¬�¹��
_��2�$�.%�-�Ñª)+3�Ü���.%�-�M&�2	�Iá:�$A��.	a�.��%(Ü�N�M&MW%��~@E�L�.��% � NB�2��%�A��L��AB3�%�OE=+	�10%��2bY�2�$�.��AB�F@0AB � �B@0��@ � �.%���-��.��%���%P@EA�3`%�O0�.%�A�3B��AB�F�.��%
Ü�NBMWM&%��4��M6AB% � %�-H-H@0�2}* 5 %��.N���A�-X�.��%YA�NBIJÜ�%��4	�M6Ü���&%0-X@ � �.N�@E#�#$ÛbY�2�$�.�&%�A4*
5 %��&NB�2AB-/ä � �$M6@0AJ%����2	��4	 �}� N��2��%�3+*
)�%�%Y@0#$-�	(�2%0@03B?6#$	 � K6ó.ô��.T&A���NB�o[ 7 N��.��N��6@EA�3JSU%��.b"	���KE�$A��Gb"�$�.�J>9���0*
5 %���IJ��#�%�IJ%0A��.%�3(MW�2	�I >9T 7�Ý %�10� � %^�.T&A���NB�o[ 7 NB�&��N��6@0AB3DSU%��.b"	���KE�$A��cbY�$�&�J>����0*



�G  P
¢C¢ÓÒ��9Î=Qr�0ÔHÔJ¡QÒ�¢HÒ��,ÒÓÐ��kÒ � Õ

¦ � Á�Æ¥æ��m¦¥§�Ï�Î�Î�»=¼È®9®�´#¼È¨ª©b»=§�¹}¸yº��à¯�ºB¸J²�×�©�¦¥§�ùJ©�»=À�¼'¼È¬�ù ØÚü�¬�©b¬$±

! �B��-ß��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÜ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�åÜ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Ü�	�1�%YM&N�A � �&�$	�A+*
! �B��- � 	�A�10%�A��$%�A � %YMWN�A � �.��	�AJ�.@0K�%�-a5�ÒÔ,�Òc@0A�3F��-/�.��%Y-H@0IJ%Y@0- � @0#$#$��AB�

writeBlock( data.data(), data.size() )
*



! �B%Y>9�
@EA�1�@E- � #$@0-H-ß����	�1��$3�%�-/@ ��Ý @0��%�@c�&�B@0� � @0A � 	�AB�&@E��AF>9�
@EA�1�@E-�T&�&%�I 	�Üxà.% � �.-,*
! �B��- � #$@0-H-ß�$-ß��@E�2�6	�M6�.��% ºe���6§E��£ IJ	�3BN�#$%B*
#include <qcanvas.h>
T&A��B%��2�$�&-ß> 7 Üxà.% � �y�.'+3�3��$�.��	�AB@0#6 �NBA � �.�$	�A�@0#$�$�&cbY�$�&�J>9���0*

� `Y�(ï���_�� ðdì��(ð � �

³ �+���6§���£ óE> 7 Üxà.% � �6ùY��@0��%�A��d� � = � 	�A�-H� � �B@0�XùYA�@EIJ%�� � ô
³ �+���6§���£ óE��AB�åb4=���AB�
�~ô
³ �+���6§���£ óE>9Þ��$O0IJ@0�(��=���AB�å��=��$A��
1�=��$A��
�.�$#�%�bY�$3��.��=��$A��
�&�$#�%0��%��$�E�B�0ô
1��$�2�.N�@E# ô ³ �+���6§E��£ ó.ô
1��$�2�.N�@E#�1�	��$3 £}�] ��?�pªp��£ óE>9Þ���OEIJ@0�(��=��$A��å�B=��$A��å1�=���AB�å�&�$#$%�bY��3B�&�B=���AB�
�.��#$%��B%��������0ô
1��$�2�.N�@E#�1�	��$3 £}�]  ¼ ��ºeØ�É����B©6�6�ZÅZ�pÆ]¤���µ ó � 	�A�-H�å>9Þ���OEIJ@0�^! �Uô
>9Þ��$O0IJ@E��	 ��ºeØ�É����B©6�6�ZÅZ�pÆ]¤���µ ó.ô � 	�A�-H�
1��$�2�.N�@E#�1�	��$3 £}�]  ¼ ��ºeØ�É����B©6�6�Z�+�Bªp�?� ó � 	�A�-H�å>9�
	�#$	��G! � ô
>9� 	�#�	���	 ��ºeØ�É����?©6�6�Z� �?ªp�B� ó.ô � 	�A�-H�
1��$�2�.N�@E#�1�	��$3 £}�] ��?�pªp� óE��AB�åO0=���AB�å�=��$A��å�.��#$%�ABN�I�ô
�$A��  ��pªp� ó��$A��
O0=��$A�� Xô � 	�AB-��
�$A��  ��pªp�]£��"�?���pÙ��B�6 ���ªpªp¢ ó.ô � 	�A�-H�
�$A��  ��pªp�]£�Êå�]�� ��pºe��ªpªp¢ ó.ô � 	�AB-��
�$A��  ��pªp�]¬Í�p�Z �� ó.ô � 	�A�-H�
�$A��  ��pªp���"���pÉ��6  ó.ô � 	�A�-H�
1��$�2�.N�@E#�1�	��$3 ���]£}�pÙ�� ó��$A�� b+=���AB�å�9ô
�$A�� ®Û�p�Z �� ó.ô � 	�A�-H�
�$A�� �6�]�pÉ��6  ó.ô � 	�A�-H�
>9)��$ö,% £}�pÙ�� ó.ô � 	�A�-H�
> 5 % � � ���]ºe  ó.ô � 	�AB-��
Ü�	�	�# �?�6� ���6§���£ ó0��AB�
OE=���AB�åXô � 	�A�-H�
Ü�	�	�# �?�6� ���6§���£ ó � 	�AB-��å>�Þ0	��$A��J!÷�Qô � 	�AB-��
Ü�	�	�# §���ªp�p�Z� �6©6�6Ø ó0��AB�
OE=���AB�
Xô � 	�A�-H�
Ü�	�	�# §���ªp�p�Z� �6©6�6Ø ó � 	�AB-��å>�Þ0	��$A��J!÷�Qô � 	�AB-��
�$A�� ºe�6©6�6Ø�¡B�pÙ�� ó.ô � 	�AB-��
1��$�2�.N�@E#�1�	��$3 ���] �©6�6� óE��AB� � �BN�A�K�-Höx%0=���AB�åIJO � #�NB-��.%���-�� �,��� ô
1��$�2�.N�@E#�1�	��$3 £}�] �Ç4ªpªp� �6���6É���� ó.ô
1��$�2�.N�@E#�1�	��$3 £}�] ��+�6���6É��]� ó � 	�A�-H�å> 5 % � �;! @E�2%�@ßô
1��$�2�.N�@E#�1�	��$3 £}�] ��U�6ºe�6���6É��]� ó � 	�A�-H�å> 5 % � �;! @E�2%�@ßô
>9� @0A�10@0-HTW�.%�I 8 �$-H� ��ªpªpÁ| ��]¤�£ ó.ô

� ú



� ÎO��Ð�M��0ÔLÎ=Qr�0ÔHÔJ¡QÒ�¢HÒ��,ÒÓÐ��kÒ � ø

>9� @0A�10@0-HTW�.%�I 8 �$-H� ºe�?ªpªp�p£}�p�?�6£ ó � 	�A�-H�å>9ÞE	���AB�;! �~ô � 	�A�-H�
>9� @0A�10@0-HTW�.%�I 8 �$-H� ºe�?ªpªp�p£}�p�?�6£ ó � 	�A�-H�å> 5 % � �;! ��ô � 	�AB-��
>9� @0A�10@0-HTW�.%�I 8 �$-H� ºe�?ªpªp�p£}�p�?�6£ ó � 	�A�-H�å>9ÞE	���AB�&'+�2��@0�! � ��N�ABKE#$�$-��.= � 	�A�-H�6>9�
@EA�1�@E-�T&�&%�I ùY�$�&%�IJ=�Ü�	�	�#�%�O0@ � ��ô � 	�AB-��
1�	��$3 �Z����®ÛÇ4����� ó � 	�AB-��
> 5 % � �;! � #$����=�>9Þ�@E��AB�&%0�Xùc��@0�$A��.%��$=�Ü�	�	�#�3�Ü�NBMG�  }' 8 ) ; ô
1��$�2�.N�@E#�1�	��$3 £}�] �Ç4�Z§E���6ºe�]Å��]���p�?� ó��$A�� IJ-�ô

ý 1��$�2�.N�@E#�1�	��$3 £}�] ��UµZ�?�� ��]Å��]���p�?� ó0��AB�
IJ-�ô
ý 1��$�2�.N�@E#�1�	��$3 £}�] �¸U�B© 	 ªp� ¼ ©6¾.¾&�]���p�6É ó0Ü�	�	�#�Xô

� `Y�(ï���_��9ï��^���
1��$�2�.N�@E#�1�	��$3 ���Z§E���6ºe� ó.ô
1��$�2�.N�@E#�1�	��$3 ©6µZ�?�� �� ó.ô

�I��kÛçCëcï��
1�	��$3 ���]£}�pÙ��]� ó.ô

�S� �^��ð�_a�Eð�oÐ� ð"ì �(ð � �

1��$�2�.N�@E#�1�	��$3 �Z����® ¼ ��ºeØ�É����B©6�6� óE>9Þ�@0�$A��.%��G! ��@0�$A��.%���= � 	�A�-H�å> 5 % � �È! � #��$�~ô
1��$�2�.N�@E#�1�	��$3 �Z����®ÛÌ0�?���]É����B©6�6� ó0>9Þ�@0�$A��.%��G!÷��@0�$A��.%��$= � 	�A�-H�å> 5 % � �;! � #$���~ô

� ð���ë��:ï:ð�o � ð��L_ � �:í$�����(ç

! �B%Y>9�
@EA�1�@E- � #$@0-H-ß����	�1��$3�%�-/@ ��Ý @0��%�@c�&�B@0� � @0A � 	�AB�&@E��AF>9�
@EA�1�@E-�T&�&%�I 	�Üxà.% � �.-,*
! �B%�>9� @0AB1�@0- � #�@E-�-ßIJ@0A�@E�E%0-X���.- ��Ý ���2@0����� � @E�2%�@"@0AB3(@0#$#��&�B% � @0A�10@0-X�$�&%�IJ-X�.��%d@0��%�@ � 	�A��.@0�$A�-e* ! �B% � @EA�1�@E-/�$-X3��$-���#$@00%�3
	�AJ- � ��%�%�APbY���.�(@c>9�
@EA�1�@E- "/�$%�bábY�$3���%��Ó*�\FN�#$�.����#$%Y>9�
@EA�1�@E- "/�$%�bábY�$3���%��.-XIJ@0"Ü�%d@E-�-H	 � �$@0�.%�3(bY���.�(@ � @0AB1�@0-X�.	G���2	�1��$3�%
IJNB#��.�$��#�%c10��%�bY-/	�M6�.��%"-H@0IJ% � @EA�1�@E-,*
! �B% � @EA�1�@E-L�$-L	����&�$IJ��ö,%�3FMW	��X#$@0�2��%ÛABN�IJÜ�%���-ß	�Må�$�&%0IJ-,*Z>��å���2	�10��3B%�-ß@^�2� � �D-H%��
	�M � @0AB1�@0-Q�$�&%�I � #�@E-�-H%�-H=?%?* �6*Z>9� @0A�10@0- ; #$ä
#$�$��-�%0=å>9�
@EA�1�@E- 8 �$A�%�=å>��
@0AB1�@0-HÞ0	�#$���	�A�= >9�
@EA�1�@E-�ÞE	�#����	�A�@E#�T&�&%0IJ=
>9� @0A�10@0- 5 % � �.@0AB�E#$%�=å>��
@0AB1�@0-H)���#$�$A�%�=å>��
@0AB1�@0-H)��������.%
@EA�3C>9�
@EA�1�@E- ! %�O0��*?ã�	�N � @0AD-HN�Ü � #�@E-�-U�.	 � �2%0@0�.%c�	�N��/	�bYA � @0AB1�@0-Q���.%�IJ-Hû
>9� @0AB1�@0-HÞ0	�#$���	�A�@0#$TW�.%�I �$-Q�&�B%"IJ	�-H� � 	�IJIJ	�A
Ü�@E-�% � #�@E-�-LN�-H%�3DMW	��4�.���$-/��NB�2��	�-H%B*
'+#$�&�B	�N����D@ � @EA�1�@E-ßIJ@0Y@E����%�@E�+�.	PÜ�%d-H��IJ�$#$@0�/�.	^@cbY�$3���%��åbY�$�&� � ���$#�3JbY�$3���%��&-H=��.��%0�2%"@0�2%"-H%�1�%���@0#�AB	��&@EÜ�#�%Y3��$MWM&%��2%0A � %0-,õ

ý �
@EA�1�@E-~���.%�IJ-~@E�2%ÛNB-�NB@0#$#�(MW@E�LM&@0-H�&%0�L�.	DIJ@0AB����N�#$@0�.%G@0AB3��2%�3B�2@0b �.��@EA � ���$#�3�bY��3B�E%0�&-H=åbY���.���&�B%Û-���%�%�3�@03�10@0A��.@0��%
Ü�% � 	�IJ��AB�P%0-���% � �$@0#$#�^�E��%�@0�4bY��%�AC�&�B%��2%c@E�2%^Õ�ÒÔ3-ú � @EA�1�@E-U���.%�IJ-U@0AB3CAB	�A�ä���% � �.@0AB�ENB#�@E�L�$�&%0IJ-,*+T&AFIJ	�-H�+-H�$�&NB@0�.��	�AB-
� @EA�1�@E-ß�$�&%0IJ-/@0��%d@E#�-H	(@c#�	��åIJ	���%dIJ%0IJ	��2Y%�MWò � �$%�AB�6�&�B@0A � �B��#$3JbY��3B�E%0�&-e*

ý TW��� -ß%�@0-HY�&	^3�%��.% � �6	�10%��2#$@0������AB�G�$�&%�IJ-"ó � 	�#$#��$-��$	�AJ3�%0�&% � �&�$	�A�ô0*
ý ! ��% � @0A�10@0- � @0AFÜ�%"#$@0���E%0�/�&�B@0AD@Gb"�$3���%���*B'IJ�$#�#$��	�ABä�Ü��ä�IJ�$#$#��$	�A � @0AB1�@0-Q�$-ß��%���MW% � �&#$Y��	�-H-��$Ü�#�%?*�'+#$�&�B	�N����D@ÛbY��3B�E%0�IJ�$�E�B�ßÜ�%(1�%���P�$A�%0MWò � �$%�A��/@E�/�.���$-�-H��ö,%(@0AB3Í-�	�IJ%(bY�$A�3�	�b -H�-��.%�IJ-9IJ�$�����ßAB	��/-HN�����	����/�$�/@0�L@0#$#�=+>9�
@EA�1�@E-d- � @E#�%0-
bY%�#$#|* ; 1�%�AJbY���.�J@ÛÜ��$#�#$�$	�AF���$O0%�#$-/@EA�3D@ÛIJ�$#$#��$	�AF�$�&%0IJ-/òBAB3��$A��^@Û��@0���&� � NB#�@E� � @EA�1�@E-L�$�&%0IJ=�3�%��.% � �&�$A�� � 	�#$#��$-��$	�A�-H=?%�� � *
�$-ß-H�&�$#�#BMW@E-���*

ý ! bY	G	��XIJ	��2%">9� @0A�10@0-C"X�$%�bÖ	�Üxà.% � �&- � @0AD10��%�b��&�B%d-H@0IJ% � @0A�10@0-e*
ý '+AF@0��Ü����.�2@E�2c�.�2@EA�-HMW	��2IJ@E�&�$	�ADIJ@E�&����O � @0ACÜ�%Û-H%��
	�AC%�@ � �F>9� @0A�10@0-C"X�$%�b bY��� � �CIJ@0K�%�-Q���+%�@0-HÛ�.	(öx	�	�IJ=?�2	��.@0�.%c	��
-H��%�%��4�.��%Y1��$%�bY%�3 � @EA�1�@E-,*



� ÎO��Ð�M��0ÔLÎ=Qr�0ÔHÔJ¡QÒ�¢HÒ��,ÒÓÐ��kÒ � 8

ý _a�$3���%��&-Q����	�1���3B%d@G#�	�� IJ	��2%YMWNBA � �.�$	�A�@0#$�$�&�=?-�N � �D@E-ß�$A���NB�Qó.>�{Z%� ; 1�%0A��.=�>9\F	�NB-�% ; 1�%�AB�å%�� � * ôc@0AB3D#�@E�	�N�� IJ@0AB@0��%�äIJ%�AB�Ló.>�Q�2�$3 8 @0�	�NB�6%�� � * ô0*

' � @EA�1�@E- � 	�A�-H��-H�.-
	�M�@9Ü�@ � K��E��	�N�AB3�=�@�A�NBIJÜ�%��å	�M � @0A�10@0-+���.%�IJ-
	����E@EA��$ö,%�3ÛÜ�~O0=�9@EA�3Ûö � 	�	���3��$A�@0�.%�-H=0@EA�3G@�MW	��2%0�E��	�N�A�34*
' � @0A�10@0-4���.%�IS� -
ö � 	�	���3��$A�@E�&%~IJ@E9Ü�%9�.�2%�@E�&%�3G@0-4@�#$@0�%0�
A�NBIJÜ�%��OD � @EA�1�@E-4���.%�IJ-+b"�$�.�G���$����%�� ö � 	�	��23B��AB@0�.%9bY��#$#]@0����%0@0�
�$ADM&�2	�A��6	�M � @0A�10@0-ß�$�.%�IJ-/bY���.�J@c#$	�b"%0�Xö � 	�	���3��$A�@E�&%B*
! �B%~Ü�@ � KE���2	�NBA�3G�$-4bY���$�&%~Ü�93B%�MW@EN�#$�&=�Ü�N�� � @EAGÜ�%~-H%��?�&	Y@�3B��M&MW%���%�A�� � 	�#$	��åN�-H�$A��Y-�%0��?6@ � K��E��	�N�A�3B�
	�#$	��xó.ô�=�	��
�.	Y@��2%0��%�@0�.%�3
����OEIJ@0��N�-H��AB�F-H%���?6@ � K����2	�N�AB3�Þ��$O0IJ@E� ó.ô�	��~�.	F@JIJ	�-H@0� � 	�MX-HIJ@0#$#�%��~����OEIJ@0��-9NB-��$A��C-�%0� ! ��#$%�-eó.ô0*QTWAB3��$1���3BN�@E#
�.��#$%�- � @0AaÜ�%
-H%��åbY�$�&�J-H%�� ! �$#$%Bó.ô0*]'+-/N�-HN�@E#�=?�&�B%��2%"@0��% � 	��2��%�-���	�A�3��$A��G�E%��
MWN�A � �.��	�AB-/#$��K�%cÜ�@ � KE���2	�NBA�3�� 	�#�	��,ó.ô0*
SU	��.%C�.��@E�U>9�
@EA�1�@E-c3�	�%�-cAB	��Q�$A��B%��2�$�UMW��	�I�>9_a�$3���%��&=Q%�1�%0A`�.��	�NB�E�Ú�$�Q�B@0-c-H	�IJ%CM&N�A � �.��	�AB-cb"�B� � �`���2	�1��$3�%C�&�B%F-H@0IJ%
M&N�A � �.��	�AB@0#$���.9@0- �&�B	�-�%U�$AÛ>9_a�$3���%���* 7 A�%U	�M��.��%�-H%U��-+-H%���?6@ � K��E��	�N�AB3�Þ��$O0IJ@E� ó.ô�û�-H	�IJ%~	��&�B%��2-6@E�2%~�2%0-��$ö,%Bó.ô�=�-H��ö,%Bó.ô�=Eb"�$3��.�+ó.ô
@EA�3D�B%��$�E�B�Óó.ô0*�>9� @0AB1�@0-C"/��%�bÖ�$-ß�.��%"b"�$3���%��åNB-�%03J�&	P3��$-���#�@Ec@ � @0AB1�@0-L	�AJ�&�B%d- � ��%�%�A4*
� @0AB1�@0-U�$�&%�IJ-L@0��%c@03�3B%�3D�.	(@ � @EA�1�@E-LÜ� � 	�A�-H�&��N � �&�$A��^�&�B%�I @0A�3C��@0-H-H��AB�^�.��% � @0A�10@0-Q�&	(�.��% � @EA�1�@E-L�$�&%0IS� - � 	�A�-H�&��N � �&	���*
'+AD�$�&%0I � @0AJÜ�%"IJ	�1�%�3J�.	^@c3B��M&MW%���%�A�� � @EA�1�@E-ßNB-��$A��^>9�
@EA�1�@E-�T&�&%�IõWõ -�%0�&� @0A�10@0-eó.ô0*
� @0AB1�@0-~�$�&%0IJ-Q@E�2%ÛIJ	�10@0Ü�#$%�ó.@0AB3F�$AC�.��% � @0-H%G	�M >9�
@EA�1�@E-�)����2�$�&%0-�=6@EA��$IJ@0�.%�3�ô~	�Üxà|% � �.-L�.��@E� �$A��B%��2�$�4>9�
@EA�1�@E-�T&�&%0I* ; @ � �
� @0AB1�@0-d���.%�I �B@0-9@(��	�-H�$�&�$	�Aa	�A��&�B% � @0A�10@0-^ó.OE=å � 	�	��23B��AB@0�.%�-Hô9@0AB3a@J��%��$�E�B��ó.ö � 	�	���3��$A�@E�&%�ô�=
@0#$#å	�M4b"�B� � ��@0�2%(�B%�#�3�@E-
c?	�@0�.�$A���ä���	��$A��~A�NBIJÜ�%��2-e*(\C	�1���AB� � @0AB1�@0-c�$�.%�IJ-Y@0#$-�	`��@010%DOC@EA�3üC10%�#�	 � ���.�$%�-,*PT&��� -Y��	�-�-H�$Ü�#�%CMW	���@ � @0A�10@0-Y���.%�I��.	ÍÜ�%
	�NB�&-H�$3�%c�.��% � @EA�1�@E-Yó.M&	��X%�O0@EIJ��#�%Y>9� @0AB1�@0-HTW�.%�Iõ�õ OZó.ôU��-L�E��%�@0�.%��/�.��@EAJb"�$3��.�+ó.ô�ô0*�_�B%�AD@ � @0AB1�@0-L���.%�I ��-L	�MWM6�.��% � @0A�10@0-H=
	�AB�
@EA�1�@E-,ó.ôQ�2%��.N���A�-G k' 8 ) ; @0AB3(�&�B% � @0A�10@0-/3B��-H�2%���@0��3�-X�.��%"���.%�I*åó.� @0AB1�@0-/�$�.%�IJ-X	�MWMZ�.��% � @0AB1�@0-/3B	GAB	��6-�#$	�bá3B	�b"A(@EA�
� 	�IJIJ	�AJ	���%���%��2@E�&�$	�A�-X	�AJ�.��% � @EA�1�@E-,* ô
� @0AB1�@0-â�$�&%0IJ- � @0AéÜ�% IJ	�1�%�3ébY�$�&�î>9�
@EA�1�@E-�T&�&%0Iõ�õ IJ	�1�%Bó.ô0* ! ��% @E3�1�@EA � %Bó.ôâMWNBA � �.�$	�AéIJ	�1�%�- @0#$#¹>9�
@EA�1�@Eä
-HTW�.%�Iõ�õ @0A��$IJ@0�.%�34ó.ô � @0A�10@0-G�$�.%�IJ-c@0AB3 -�%��.'+3�1�@EA � %0Þ�%��2�$	�3+ó.ô^IJ@0K�%�-Û>9� @0AB1�@0-^IJ	�1�%C�.��%0I Ü�����.-H%�#�M~	�A @a��%��2�$	�3�� � Ü�@0ä
-H�$-,* T&A �.��% � 	�A��.%�O0�d	�M��.��%a>9� @0A�10@0- � #$@0-H-�%0-J�&	� @EA��$IJ@0�.%��
@ � @EA�1�@E-^�$�.%�I �$-^�.	 -�%0�d�$�d�$A IJ	��&�$	�A�=9��* %B*÷N�-H��AB�ü>��
@0ABä
10@0-HTW�.%�Iõ�õ -H%��/"?%�#$	 � �$�&?ó.ô0*â'+A��$IJ@0�.��	�A�	�MÛ@ � @0A�10@0-����.%�I �$�&-H%�#$M$=^�|* %B* ���.%�IJ-FbY�B� � � � �B@0AB�E% 	�10%��D�.��IJ%�=^��-�%�AB@0Ü�#$%�3ñÜ�
� @0#$#��$A��Ö>9� @0A�10@0-H)����2�$�.%Bõ�õ -H%��� ��2@0IJ%0' AB��IJ@E�&�$	�A+ó.ô�=D	���IJ	���%÷��%�A�%0�2@0#$#$�Ü�÷-HN�Ü � #�@E-�-H��AB��@EA�3 ��%���IJ��#�%�IJ%0A��.��AB�ñ>9�
@EA�1�@Eä
-HTW�.%�Iõ�õ @03�10@0A � %Bó.ô0* ! 	G3B%��&% � � � 	�#$#$��-H��	�AB-LNB-�%Y	�AB%"	�MZ�.��%Y>9� @0A�10@0-HTW�.%�Iõ�õ � 	�#�#$��-H�$	�A�-eó.ôQM&N�A � �.��	�AB-,*
! �B% � �B@0AB�E%�3P��@E�2�.- 	�M?�&�B% � @EA�1�@E-4@0�2%��2%�3B�2@0bYA�ó.��M?�&�B%�9@E�2%91��$-H��Ü�#$%��$A^@ � @EA�1�@E-X1��$%�bYôXb"�B%�A�%01�%��
NB��3�@E�&%?ó.ô+�$- � @E#�#$%�3+*�ã�	�N
� @0AD%0���.��%�� � @0#$#�N���3�@0�.%Bó.ôLIJ@0A�NB@0#$#�G@0MW�.%��4��@E1��$A�� � ��@EA���%�3D�.��% � 	�AB�&%�AB�&-X	�M6�.��% � @0A�10@0-H=�	��4MW	�� � %"��%��2�$	�3�� � N���3�@0�.%�-/NB-��$A��
-H%��.RL��3�@0�.%�Þ�%0�2�$	�3+ó.ô0*UT&M/�	�Na��@E1�%JIJ	�1��$A��C	�Üxà.% � �&-9	�Aa�.��% � @0A�10@0-H=+0	�NaA�%�%�3a�.	 � @0#$#+@03�10@0A � %Bó.ô"%�1�%���P�.�$IJ%P�.��%(	�Üxà|% � �.-
-H��	�NB#�3�IJ	�1�%c	�AB%Û-��.%��JM&N��2�.��%0�|*ZÞ0%��2�$	�3�� ��� @0#$#�-U�.	J@03�10@0A � %Bó.ô � @EAFÜ�%ÛM&	�� � %03JN�-H��AB�J-�%��.'+3�1�@EA � %0Þ�%��2�$	�3+ó.ô0* ! ��%c@03B1�@0A � %Bó.ô
M&N�A � �.��	�AabY�$#�# � @0#$#å>9� @0A�10@0-HTW�.%�Iõ�õ @E3�1�@EA � %?ó.ôd	�A�%�1�%0�2P���.%�I �.��@E�X��-�>9�
@EA�1�@E-�T&�&%�IõWõ @0AB��IJ@E�&%�34ó.ô�@EA�3a�.�2�$�E��%��U@0AaNB��3�@E�&%
	�M6�.��%"@0M&MW% � �&%03P@E�2%�@E-/@0M&�&%0�2bY@0��3�-e*6ó.' � @EA�1�@E-ß�$�&%�I �.��@0�6�$-! @0AB��IJ@E�&%�3��,��-L-��$IJ��#$"@ � @0AB1�@0-ß���.%�I �&�B@0�6�$-ß�$AJIJ	��&�$	�A+* ô
>��
@0AB1�@0-�	��2��@0A��$ö,%�-9�$�&- � @0AB1�@0-9�$�.%�IJ-~��AB�&	e*-w"�63�#}.�ä+@0�2%0@0-~	�A��&�B% � @0AB1�@0-9�.��@E�4@0�2%PN�-H%�3��.	F-H��%�%�3�N���IJ	�-��X	���%��2@E�&�$	�A�-e*
\C@0ABJ	���%��2@E�&�$	�A�-~-H�.@0�2�ßÜ�P%0#��$IJ��AB@0�.��AB�CIJ	�-H� � �BN�ABKE-(ó.�|* %B*~�.��	�-H%Pb"�B� � �a��@E1�%�AB� � � �B@0AB�E%�3Bôd@EA�3a�.��%�Aa���2	 � %0-�-~	�AB#�J�.��%
� @0AB1�@0-/�$�.%�IJ-/�.��@0�6@E�2%"��A(�.��%"MW%�bá��AB�&%���%�-H�&�$A��Có.��* %B* � �B@0AB�E%�3Bô � ��N�ABKE-e*�'a10@0#$��3 � ��N�ABKE=�1�@0#$��3B�
�BN�A�K6ó.ô�=��$-/	�A�%"bY��� � �J�$-X	�A
�.��% � @0A�10@0-e*
! �B% � �BN�ABKC-H��ö,%D�$-"@FK�%�DMW@ � �.	��9�.	a>9�
@EA�1�@E--� -d-H��%�%�34õd��M/�.��%0�2%J@0��%D�.	�	�IJ@EA� � ��NBA�K�-�=/�.��%J-H��%�%03ÍÜ�%�A�%0òB�L	�Mß���2	�N�����AB�
� @0AB1�@0-(�$�&%�IJ-P�$A��.	 � ��NBA�K�-^�$-(�2%�3BN � %03+*ÚT&M9�&�B% � �BN�A�K�-P@0�2%�&	�	Ú#$@0�2��%�=9�$�"�&@EKE%�-^�&	�	Ú#$	�A��Ú�.	ü���2	 � %0-�-^%�@ � � 	�A�%?* ! ��%
>��
@0AB1�@0- � 	�A�-H�&��N � �&	��P��� � K�-P@ü��	���%�MWNB#�#$-HN��$�&@EÜ�#�%ü-H��ö,%�="Ü�N��Y�	�N � @EA � @0#$#9�2%��.N�AB%Bó.ô(�&	 � ��@EA���%`�$�Y@0�Y@0AB�.��IJ%?* ! ��%
� ��NBA�K�)���ö,%Bó.ôQMWNBA � �&�$	�AJ�2%��.N���A�-/�.��% � NB�2��%�A�� � ��N�ABKG-H��ö,%B*
! �B% � @0A�10@0-X�$�&%�IJ-X@E#�bY@E�-/IJ@0K�%�-HN���%��.��%�'� �2%d��A(�.��%d�2�$�E�B� � ��NBA�K�-�ûZ@0#$#��	�NPA�%0%�3(�&	ÛIJ@EKE%d-�NB�2%"	�MB�$-X�.��@0�Z�.��% � @0AB1�@0-XNB-�%0-
�.��%(��������� � ��NBA�KD-H��ö,%B*9' ��	�	�3a�2N�#$%(	�MX�&�BN�IJÜC��-d�&�B@0�X�.��%(-��$ö,%(-��B	�N�#$3aÜ�%P@JÜ��$�/-HIJ@0#$#�%0�9�&�B@0Aa�.��%P@01�%0�2@0��% � @EA�1�@E-��$�&%�I
-H�$öx%?*�TWM60	�NJ��@010%"IJ	�10��AB�Û	�Üxà.% � �&-H=��.��% � �BN�A�KG-��$ö,%c-��B	�N�#$3JÜ�%"@cÜ��$�å-HIJ@0#$#�%0�X�&�B@0AJ�.��%Y@01�%0�2@0��%"-��$ö,%c	�M?�.��%"IJ	�1��$A��^���.%�IJ-e*
! �B%dM&	��2%����2	�NBA�3P��-XAB	��2IJ@E#�#$YA�	��.���$A���=�Ü�N��Z�$M?0	�NP��%��$IJ��#�%0IJ%�A��63B�2@0b� e	���%��E��	�N�AB3+ó.ô�=��	�N � @0A(3B�2@0bá�&�B��AB�E-X�$AJMW��	�A��Z	�MB@E#�#
� @0AB1�@0-L���.%�IJ-e*
'+�2%0@0- � @EAJÜ�%d-H%��6@E- � ��@EA���%�3(bY���.�(-�%��.�
�B@0AB�E%�34ó.ôß@EA�3J-H%��6N�A � ��@EA���%�3(bY���.�(-�%��.RQA � �B@0AB�E%�34ó.ô0* ! ��%d%�A��.�$�2% � @0AB1�@0- � @0AJÜ�%
-H%��å@E- � ��@0AB�E%03Jb"�$�.�J-�%��.'+#�#$�
�B@0A���%�34ó.ô0*�'Í#$��-H�
	�MZ@E#�#B�&�B%"�$�.%�IJ-/	�AJ�.��% � @0AB1�@0-L��-ß�2%��.N���A�%�3(Ü�Y@0#$#�T&�&%0IJ-,ó.ô0*
'+AD@E�2%�@ � @EADÜ�% � 	����$%�3ó.��@E��AB�&%�3Bôß�.	G@Û>�Þ�@0�$A��.%��XbY���.�J3���@0bY'+�2%�@Zó.ô0*
T&M6�&�B% � @0AB1�@0-L��-L�2%�-H��ö,%�3(�$�å%�IJ�$�&-ß�&�B%"��%�-H��ö,%�34ó.ô/-��$��A�@0#�*
! �B%c%�O0@EIJ��#$%�-�[ � @0AB1�@0-Q@0����#�� � @E�&�$	�AF@EA�3F�.��% ��Ý ���2@E����� � -Q��@0��%c	�M
�.��%c%0O0@0IJ��#�%�-W[�3�%0IJ	^@E����#$� � @0�.��	�AC3�%�IJ	�AB-��.�2@E�&%cIJ@EA�



� ÎO��Ð�M��0ÔLÎ=Qr�0ÔHÔJ¡QÒ�¢HÒ��,ÒÓÐ��kÒ � A

	�M6>��
@0AB1�@0-9� -LMW@ � �$#��$�&�$%�-e*
)�%�%Y@0#$-�	(>9� @0A�10@0-C"X�$%�bì�.� *=A � ��=B>9�
@EA�1�@E-�T&�&%0I¿�.� *eÕ686��=�'+Ü�-��.�2@ � �å_a�$3���%��å� #�@E-�-H%�-H=�Q�2@E����� � -X� #�@E-�-H%�-Q@0AB3JTWIJ@0��%
Þ��2	 � %0-�-H��AB�G� #�@E-�-H%�-e*

�éðdì��Pð �¤£ `Cç�_y�����(ç � �¥_a`FìîðdçY�Eë������(ç

¦@û�¬�² � ¬�×=®�®�¦@û�¬�² � ¬�×�¯³¦@Æ¥·%$�»Oº�©�Ü�2¬�¼É»6²³©à½Ëèdµyº�¸;²�×�©Yº�¶�¬�¼çÜ�²�¬�«]»i½Ðè@±

� �2%�@E�&%Y@c>9� @0AB1�@0-Lb"�$�.�JA�	P-��$ö,%B*
:;ÒÔÓ-)+36,?@EA�3�36ÒÔÕ¥)/�B@01�%Y�.��%"N�-HN�@E#B> 7 Üxà.% � �?IJ%0@0A��$A��6*
ã0	�N�Õ&��.�, � @0#$#���%�-H��ö,%Bó.ôL@0�å-H	�IJ%Y�&�$IJ%d@EMW�.%�� � ��%�@0�.�$	�AP�.	PÜ�%d@EÜ�#�%Y�.	^NB-�%Y�.��% � @EA�1�@E-,*
¦@û�¬�² � ¬�×=®�®�¦@û�¬�² � ¬�×�¯³¨ª²³©�´@µy¨ª²³©�¶Ù±
� 	�A�-H�&��N � �&-L@c>9�
@EA�1�@E-ß�.��@0�6�$-O0����$O0%�#$-/bY��3B%Y@0A�3�w^���$O0%0#�-/�B�����+*

¦@û�¬�² � ¬�×=®�®�¦@û�¬�² � ¬�×�¯³¦¥Ä�¨ªÅ³«Ì¬�Ì2µa¨ª²³©�¶2µd¨ª²³© � µa¨ª²³©�©b¨ª¹}»6´ ¨rüL©�¶2µd¨ª²³©�©�¨ª¹}»=¶2»O¨rãÉ¶�©�±
� 	�A�-H�&��N � �&-4@�>��
@0AB1�@0-+bY��� � �^b"�$#$#�Ü�% � 	�IJ��	�-H%�3Û	�M�wc�&�$#�%0- �B	��2�$öx	�AB�&@E#�#$9@EA�3('"�.��#$%�-+1�%��2�.� � @0#$#$}* ; @ � �^�&�$#�%�b"�$#$#�Ü�%�@0AG�$IJ@0��%
,�14Ñ�)�02145�,�w^Ü�2,�14Ñª)+w6)+1 ñBw6,B���$O0%�#$-ß�.@0K�%�A(MW��	�I ���$O0IJ@E��:X*
! �B%G���$O0IJ@E��:��$-~@^#$��-H�X	�M+�&�$#�%0-�=å@E�2��@0A���%�3�#�%0MW�4�&	J���������.=Ló.@EA�3���A��.��% � @0-H%^	�M ����OEIJ@0��-U�.��@E�+�B@01�%^IJN�#$�&�$��#$%^��	�bY-Q	�M+�.��#$%�-H=
�.	��(�&	^Ü�	��&�.	�IJô�=�bY���.�J�.��#$% � �$AD�.��%"�&	���ä�#�%0MW� � 	���A�%��$=��.��#$% � A�%�OE�6�&	P�&�B%d���������.=�@EA�3D-H	^	�AB=�%B* �Z*

) * + ,- . / 0
! �B%G>9� @0AB1�@0-U�$-~��AB���.��@E#�#$P-��$ö,%�3C�.	D-H��	�b %�OE@ � �&#$G�.��%Û���$1�%�A�A�N�IJÜ�%0�L	�M+�&�$#$%�-U��	��2�$ö,	�A��.@0#$#�^@0AB3C1�%0�2�.� � @0#$#�}*4T&M
�$�4��-~��%�-��$ö,%�3
�.	JÜ�%c#$@0�2��%��$=B�.��%c%0A��.����%ÛIJ@0�.�2�$OÛ	�Må�.��#$%�-QbY��#$#ZÜ�%Û�2%���%�@0�.%�3J@0-QIJN � �F@E-LAB% � %�-H-H@0�2G�&	 � 	�10%��/�.��%c@0��%�@?*åTWMå�$�+��-Q-�IJ@E#�#$%��$=Z�&�$#�%0-
�.	P�&�B%d���������å@EA�3DÜ�	��.�.	�I°bY��#$#BAB	��6Ü�%Y1���-H�$Ü�#�%B*
)�%�%Y@0#$-�	(-H%�� ! �$#�%�-eó.ô��.�+*,Õ � �0*

¦@û�¬�² � ¬�×=®�®�ýÙ¦@û�¬�² � ¬�×�¯�±�� � ¨ª¼'©}Ï�¬B¹��
Ý %�-H�&��	��-/�.��% � @EA�1�@E-ß@0AB3J@0#$#��.��% � @EA�1�@E--� - � @EA�1�@E-/�$�&%�IJ-e*

� ¸y¨rü�¦@û�¬�² � ¬�×=®9®�¬�ü � ¬�²�ºB»S¯�±1� � ¨ª¼'©}Ï�¬B¹2×�¹}¸J©�
\C	�1�%�- @0#$#E>9� @0AB1�@0-HTW�.%�Iõ�õ @EA��$IJ@0�.%�3+ó.ô � @0A�10@0-+���.%�IJ-
	�AG�&�B% � @0AB1�@0- @0A�3G�2%�M&�2%�-H��%�-
@0#$# � ��@0AB�E%0-
�.	"@E#�#�1��$%�bY-
	�M��.��% � @0A�10@0-e*
ó.'+A2 @EA��$IJ@0�.%�3B�e�$�.%�I �$-/@EAJ���.%�I �&�B@0�å�$-/�$ADIJ	��&�$	�A�=�-H%�%Y-H%��<"Z%�#$	 � �$�&Bó.ô0* ô
! �B%�@E3�1�@EA � %��$- 3�	�AB%��$Aâ�.b"	 ����@E-�%0-,* TWA ���B@0-H% � =�.��%Ö>9�
@EA�1�@E-�T&�&%�IõWõ @03B1�@0A � %Bó.ô÷MWN�A � �.��	�Aâ	�M�%�@ � � >9�
@EA�1�@Eä
-HTW�.%�Iõ�õ @0A��$IJ@0�.%�34ó.ô � @0AB1�@0-P�$�&%�I �$- � @0#$#�%03 bY���.� ��@E�2@EIJ@0�.%�� � * ! �B%�A @0#$#U�&�B%�-H% � @0AB1�@0-P�$�&%�IJ-^@0��% � @0#$#$%�3 @E�E@E��AB=9bY���.�
��@0�2@EIJ%��.%�� � * TWAC����@E-�% � =Z�&�B% � @0AB1�@0-U�$�&%0IJ-L-H��	�NB#�3�A�	�� � �B@0A���%Û��	�-H�$�&�$	�A�=ZIJ%���%�#�G%�O0@EIJ��AB%Û	��&�B%��/�$�&%0IJ-L	�AC�&�B% � @EA�1�@E-
M&	��Yb"�B� � � -���% � �$@0#/���2	 � %0-�-H��AB�Í�$-Û�2%��]NB����%�3�=L-�N � � @0- � 	�#$#��$-��$	�A�-^Ü�%��.b"%0%�A`�$�.%�IJ-,*aTWAÚ����@E-�% � =Q@0#$# � @0A�10@0-Û�$�&%0IJ-Û-��B	�N�#$3
� ��@EA���%J��	�-��$�.��	�AB-�=4�$�EAB	��2�$A��F@EA�J	��.��%��~�$�.%�IJ-9	�AÍ�.��% � @EA�1�@E-,* ! �B��-9�.bY	�ä����B@0-H%P@E������	�@ � �a@E#�#$	�bY-dM&	�� � 	�A�-H�$3�%���@0�.��	�AB-�	�M
F&MW@E����A�%�-H--F&=B�.��	�NB�E�(AB	^>9� @0AB1�@0-HTW�.%�I -�NBÜ � #$@0-H-�%0-ß-HN�����#$�$%�3JbY���.�J>9�å3B	G@0AB��.���$A��G�$A��.%���%�-��.�$A��Û�$AD���B@0-H% � *
! �B% � @0AB1�@0- � @0AFÜ�% � 	�A�ò?�ENB�2%�3J�.	 � @0#$#��.���$-/MWNBA � �&�$	�AJ��%�����	�3B� � @0#$#�YbY���.�J-H%��&'+3�10@0A � %�Þ�%�����	�34ó.ô0*
)�%�%Y@0#$-�	(N���3�@0�.%Bó.ô��.� *xÕ � �0*



� ÎO��Ð�M��0ÔLÎ=Qr�0ÔHÔJ¡QÒ�¢HÒ��,ÒÓÐ��kÒ � K

¦@û�¬�² � ¬�×=ï�©b»L«°Á�¨r×�©�¦@û�¬�² � ¬�×=®�®9¬�¹r¹}ï�©b»L«]×�¯b±
5 %��&NB�2AB-/@c#��$-H�
	�MZ@0#$#��$�&%0IJ-/��AF�&�B% � @0A�10@0-e*

¦@û�¸J¹}¸;¼à¦@û�¬�² � ¬�×=®�®�·�¬�º3�IãÉ¼È¸;Ï³²�ü�û�¸;¹}¸;¼¥¯b±$º�¸;²�×�©
5 %��&NB�2AB-/�&�B% � 	�#�	��X-H%��åÜ�Y-H%���?6@ � K����2	�N�AB3�� 	�#�	��,ó.ô0*Ô?6Y3�%�M&@0N�#$�.=��&�B��-ß��-Lb"�B���.%B*
SU	��.%D�.��@0�L�&�B��-"MWNBA � �&�$	�AÍ�$-"AB	��ß@C�2%��$IJ��#$%�IJ%�A��.@0�.�$	�AÍ	�M/>9_a�$3���%���õ�õ Ü�@ � KE���2	�NBA�3B�
	�#$	��xó.ôFó.>9� @0A�10@0-"��-YA�	��L@F-HN�Ü � #�@E-�-Y	�M
>�_a��3B�E%��.ô�=�Ü�NB�å@0#$#�>9� @0AB1�@0-C"/��%�bY-L�&�B@0�å@E�2%"1���%0b"�$A��^�&�B% � @0AB1�@0-ßb"�$#$#�-H%��å�.��%��$�XÜ�@ � KE���2	�NBA�3�-ß�&	^�&�B��- � 	�#$	��|*
)�%�%Y@0#$-�	(-H%���?6@ � K��E��	�N�AB3��
	�#$	��xó.ô��.� *,Õ � �L@EA�3DÜ�@ � K��E��	�N�A�3BÞ��$O0IJ@0�+ó.ô��.� * � K6�0*

¦¥Ä�¨ªÅ³«Ì¬�í¦@û�¬�² � ¬�×=®9®�·�¬�º��IãÉ¼É¸JÏ³²�üOÄ�¨ªÅ³«Ì¬��¯b±�ºB¸;²�×�©
5 %��&NB�2AB-/�&�B%d����OEIJ@0�(-�%0�åÜ�Y-�%���?6@ � KE���2	�NBA�3BÞ���OEIJ@0� ó.ô0*=?6"3B%�MW@EN�#$�&=��&�B��-/�$-ß@cABN�#$#����$O0IJ@E� *
)�%�%Y@0#$-�	(-H%���?6@ � K��E��	�N�AB3�Þ��$O0IJ@E� ó.ô��.� *eÕ � �Q@0A�3FÜ�@ � K����2	�N�AB3�� 	�#�	��,ó.ô��.� * � K6�0*

¨ª²³©|¦@û�¬�² � ¬�×=®�®�º
¶�Ï³²4�IÂy¨rÇÈ»^¯�±�ºB¸J²�×�©
5 %��&NB�2AB-/�&�B% � ��NBA�KG-H�$öx%Y	�MZ�.��% � @EA�1�@E-,*
)�%�%Y@0#$-�	(�2%0�&NBA�%Bó.ô��.�+*,Õ � �0*

¦@û�¬�² � ¬�×=ï�©b»L«°Á�¨r×�©�¦@û�¬�² � ¬�×=®�®9º�¸;¹r¹}¨r×=¨r¸J²�×�¯�ºB¸J²�×�©Y¦¥ÄI¸y¨ª²³©|Øí°±YºB¸;²�×�©
5 %��&NB�2AB-~@P#$�$-��/	�M � @0A�10@0-~�$�&%�IJ-��&�B@0�4��AB�&%0�2-H% � �XbY�$�&���.��%G��	���AB�;:4* ! ��%^#��$-H�/��-�	��23�%0�2%�3CÜ�^ö � 	�	��23B��AB@0�.%�-�=
MW�2	�I ���$�E�B%�-��Xö
� 	�	��23B��AB@0�.%Jó.M&�2	�AB�&ä�IJ	�-H�6�$�&%�IJôL�&	^#�	�bY%�-H�åö � 	�	��23B��AB@0�.%Dó.�2%�@E�2ä�IJ	�-H�6���.%�IJô0*

¦@û�¬�² � ¬�×=ï�©b»L«°Á�¨r×�©�¦@û�¬�² � ¬�×=®�®9º�¸;¹r¹}¨r×=¨r¸J²�×�¯�ºB¸J²�×�©Y¦65�»Oº
©�Øâ¼�±�ºB¸J²�×�©
! �B��-ß��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÜ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�åÜ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Ü�	�1�%YM&N�A � �&�$	�A+*
5 %��&NB�2AB-d@C#��$-��Q	�Mß�$�.%�IJ-�bY��� � �`��AB�&%0�2-H% � �Lb"�$�.��.��%J�2% � �.@0A���#$%YÓk* ! ��%J#$�$-��Q��-Y	���3�%���%�3aÜ�Dö � 	�	��23B��AB@0�.%�-H=XMW�2	�IÂ�B������%�-H�ßö
� 	�	��23B��AB@0�.%Jó.M&�2	�AB�&ä�IJ	�-H�6�$�&%�IJôL�&	^#�	�bY%�-H�åö � 	�	��23B��AB@0�.%Dó.�2%�@E�2ä�IJ	�-H�6���.%�IJô0*

¦@û�¬�² � ¬�×=ï�©b»L«°Á�¨r×�©�¦@û�¬�² � ¬�×=®�®9º�¸;¹r¹}¨r×=¨r¸J²�×�¯�ºB¸J²�×�©Y¦¥ÄI¸y¨ª²³©}À�¼'¼É¬�ùiØåº
¶�Ï³²4�G¹}¨r×�©bµ
ºB¸J²�×�©�¦@û�¬B² � ¬�×=ï�©�»O« Üà¨ª©�»O«]µJ·�¸y¸J¹�»=Å³¬�º
©³±$ºB¸J²�×�©

! �B��-ß��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÜ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�åÜ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Ü�	�1�%YM&N�A � �&�$	�A+*
5 %��&NB�2AB-L@^#��$-��+	�M � @0A�10@0-U���.%�IJ-QbY��� � �F�$A��.%���-�% � �
bY�$�&�D�.��% � ��NBA�K�-L#$�$-��.%�3F�$A|*9w��63"#bÑª1 .ß,�=B%�O � #�NB3��$A��$14,�)+Õ�*ZT&M�)�îBÒÔ*-,6��- !65 R ; =
	�AB#��	�A�#$9�&�B	�-�%UbY��� � �G@ � �.N�@E#�#$9>9� @0AB1�@0-HTW�.%�Iõ�õ � 	�#�#$�$3�%�-H_a���.�+ó.ôd1ª,�)+Õ¹@E�2%~�2%0�&NB�2A�%03�=0	��.��%0�2bY��-H% � @EA�1�@E- �$�&%0IJ-
@0��%~��A � #$N�3B%�3
à|N�-H�
M&	��+Ü�%0��AB�Û��AF�&�B% � ��N�ABKE-e*
! �B��-ß��-L@cN��.��#$���.cMWNBA � �&�$	�AJIJ@0�$A�#$cN�-H%�3J�.	^�$IJ��#$%�IJ%�A��
�&�B%d-H��IJ��#�%��X>��
@0AB1�@0-HTW�.%�Iõ�õ � 	�#$#��$-��$	�A�-eó.ô~MWNBA � �&�$	�A+*

� ¸y¨rü�¦@û�¬�² � ¬�×=®9®�üL¼É¬�´#À�¼È»O¬S¯�ºB¸J²�×�©Y¦65�»Lº
©�Øåº
¹}¨ª2µ�¦¥Ä�¬�¨ª²³©�»=¼àÜY2¬�¨ª²³©b»=¼�µJ·�¸y¸;¹¥üO·aÏ�Î$½�¾=À�Á�Â;Ã°±

Þ0@0�$A��.-L@E#�# � @0AB1�@0-ß���.%�IJ-/�.��@E�å@0��%d�$AD�.��%"@0�2%0@�*-Ñª1 :J�&	�:ÈÒÔ1436,�)+Ó�=�NB-��$A��P3�	�NBÜ�#�%0ä�Ü�N�M&MW%�����AB�Û��MO5�&��9ëQ�$- !65 R ; *
%0�Z*��&	P���2�$A��6�.��% � @0A�10@0-ß�.	G@c���2�$A��.%��xõ



� ÎO��Ð�M��0ÔLÎ=Qr�0ÔHÔJ¡QÒ�¢HÒ��,ÒÓÐ��kÒ � R

QPrinter pr;
if ( pr.setup() ) {

QPainter p(&pr);
canvas.drawArea( canvas.rect(), &p );

}

� ¸y¨rü�¦@û�¬�² � ¬�×=®9®�üL¼É¬�´#§S¬�º3�IãÉ¼É¸JÏ³²�üu¯�¦¥Ä�¬�¨ª²³©�»=¼#Øì2¬�¨ª²³©b»=¼ßµ
ºB¸J²�×�©�¦65�»Lº
©YØåº
¹}¨ªV±�� � ¨ª¼'©}Ï�¬B¹��¼É¸J©b»Oº�©b»Oü7�

! �B��-~10�����&NB@0#6MWNBA � �&�$	�AC�$- � @E#�#$%�3�MW	��Q@0#$#6N���3�@0�.%�-U	�M+�&�B% � @EA�1�@E-,*/TW�X��%�A�3B%��2-Q@0AB^Ü�@ � K��E��	�N�A�3����2@E����� � -UN�-H�$A��D�.��%^��@0�$A��.%��
:;ÒÔ1436,�)+Ó2=9�$A÷�.��%a@E�2%�@ç*-Ñª1 :4* TWMd�&�B% � @EA�1�@E-^�B@0-(@Ü�@ � K��E��	�N�A�3÷���$O0IJ@0� 	��G@�.�$#�%�3÷Ü�@ � KE���2	�NBA�3�=d�&�B@0�d�E��@0���B� � ��-(N�-H%�3B=
	��.��%0�2bY��-H%Y�&�B% � @0AB1�@0-L��- � #�%0@0�2%03JN�-H��AB�G�.��%YÜ�@ � KE���2	�NBA�3 � 	�#$	���*
T&MX�&�B%^���2@E����� � -�MW	��U@0Aa@E�2%�@ � ��@0AB�E%0=
�	�NaIJNB-��/%0O0��#$� � ���.#$ � @0#$#
-H%��.�
��@EA���%�3+ó � 	�A�-H�X> 5 % � ��!Qô�M&	��U�&�B%^��%�-�NB#��ß�&	CÜ�%P10��-H��Ü�#$%
bY�B%�AJN���3B@0�.%Bó.ôß�$-ßAB%�O0� � @0#$#�%03+*
)�%�%Y@0#$-�	(-H%���?6@ � K��E��	�N�AB3��
	�#$	��xó.ô��.� *,Õ � ��=�-H%���?6@ � K��E��	�N�AB3�Þ��$O0IJ@E� ó.ô��.� *eÕ � �Q@0A�3J-H%�� ! �$#$%�-,ó.ô��.� *,Õ � �0*

� ¸y¨rü�¦@û�¬�² � ¬�×=®9®�üL¼É¬�´#¾y¸J¼É»OãÉ¼È¸;Ï³²�üz¯d¦¥Ä�¬�¨ª²³©b»6¼àØâ�¬�¨ª²³©b»6¼ßµ
ºB¸J²�×�©�¦65�»Lº
©YØåº
¹}¨ªV±�� � ¨ª¼'©}Ï�¬B¹��¼É¸J©b»Oº�©b»Oü7�

! �B��-�1������&NB@0#åM&N�A � �.��	�Aa�$- � @E#�#$%�3aM&	��Q@E#�#
N���3B@0�.%�-~	�MX�&�B% � @0A�10@0-e*UTW�/��%�A�3B%��2-U@EA�(MW	���%��E��	�N�AB3����2@E����� � -�N�-H��AB�F�.��%P��@0�$A��.%��
:;ÒÔ1436,�)+Ó2=��$AJ�&�B%Y@0�2%0@�*-Ñª1 :4*
T&MX�&�B%^���2@E����� � -�MW	��U@0Aa@E�2%�@ � ��@0AB�E%0=
�	�NaIJNB-��/%0O0��#$� � ���.#$ � @0#$#
-H%��.�
��@EA���%�3+ó � 	�A�-H�X> 5 % � ��!Qô�M&	��U�&�B%^��%�-�NB#��ß�&	CÜ�%P10��-H��Ü�#$%
bY�B%�AJN���3B@0�.%Bó.ôß�$-ßAB%�O0� � @0#$#�%03+*
! �B%Y3�%�M&@0N�#$�å�$-/�.	^3B�2@0báA�	��.���$A��6*

¨ª²³©|¦@û�¬�² � ¬�×=®�®�¶2»O¨rãÉ¶�©�¯�±$º�¸;²�×�©
5 %��&NB�2AB-/�&�B%d�B%��$�E�B�å	�M6�&�B% � @0AB1�@0-H=��$AJ���$O0%�#$-,*

·�¸y¸J¹�¦@û�¬B² � ¬�×=®�®�¸;²�û�¬�² � ¬�×I¯�¨ª²³©�Å³µa¨ª²³©�ù@±�º�¸;²�×�©
5 %��&NB�2AB- !65 R ; �$M6�&�B%d����OE%�#���	�-H���.�$	�Aóªî�=9ú6ôQ�$-ß	�AJ�.��% � @0AB1�@0-Hû6	��.��%���b"�$-H%"��%��.N��2AB-G }' 8 ) ; *

·�¸y¸J¹�¦@û�¬B² � ¬�×=®�®�¸;²�û�¬�² � ¬�×I¯�º�¸;²�×�©Y¦¥ÄI¸a¨ª²³©YØìÙ±�ºB¸;²�×�©
! �B��-ß��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÜ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�åÜ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Ü�	�1�%YM&N�A � �&�$	�A+*
5 %��&NB�2AB- !65 R ; �$M6�&�B%d����OE%�#���	�-H���.�$	�A�:D��-ß	�AJ�&�B% � @0AB1�@0-Hû6	��&�B%��2bY�$-�%"�2%0�&NB�2A�-y }' 8 ) ; *

¦65�»Oº�©Y¦@û�¬�² � ¬�×=®9®�¼È»Oº
©�¯b±�ºB¸;²�×�©
5 %��&NB�2AB-/@c�2% � �&@EA���#�%Y�.��%Y-H��ö,%Y	�MZ�&�B% � @0AB1�@0-e*

� ¸y¨rü�¦@û�¬�² � ¬�×=®9®�¼È»O×=¨rÇÈ»�¯³¨ª²³©�´@µy¨ª²³©�¶Ù±�� � ¨ª¼b©�Ï�¬�¹��
� ��@EA���%�-ß�.��%Y-H��ö,%Y	�MZ�&�B% � @0AB1�@0-L�&	^��@010%"@cbY�$3��.�J	�MÔ0�@EA�3J@c��%0�������å	�MJwå* ! ���$-/�$-/@c-�#$	�bÖ	���%��2@E�&�$	�A+*



� ÎO��Ð�M��0ÔLÎ=Qr�0ÔHÔJ¡QÒ�¢HÒ��,ÒÓÐ��kÒ Õ �

� ¸y¨rü�¦@û�¬�² � ¬�×=®9®�¼È»O×=¨rÇÈ»Oüu¯�±1�ß×=¨rãÉ²�¬�¹��
! �B��-(-H����A�@E#U��-(%�IJ�$�&�.%�3÷b"�B%�A�%01�%��Û�.��% � @0AB1�@0-(�$-^��%�-��$ö,%�3+* ; @ � �÷>9�
@EA�1�@E- "/�$%�b � 	�ABA�% � �&-(�.	Ú�&�B��-(-H����A�@E#~�&	ÚK�%�%�� �.��%
- � ��	�#�#$1��$%�bÖ-��$ö,% � 	��2��% � ��*

� ¸y¨rü�¦@û�¬�² � ¬�×=®9®�¼È»=©�Ï³²�»¥¯�¨ª²³©Yº
¶�Ï³²4�I×=ÇÈ»Oµd¨ª²³©Y«ÙÅ�º�¹rÏ�×�©b»=¼È×ç½98Jèdèe±�� � ¨ª¼b©�Ï�¬�¹��
� ��@EA���%D�&�B%^%0MWò � �$%�A � P�.N�AB��AB�F��@E�2@EIJ%��&%0�2-~�.	eÕIîB*-Ñ:��.ß,�)+ÓC. � #�NB-��.%��2-H=+%�@ � �a	�M+-H�$öx%�*9w��63"#�. ÖÔ)e* ! ���$-9�$-�@J-H#�	�b 	���%���@0�.��	�A��$M
�.��%0�2%"@0�2%YIJ@EA�Y	�Üxà.% � �&-ß	�AJ�&�B% � @0A�10@0-e*
! �B% � @EA�1�@E-L�$-Q3��$1���3B%�3F�$A��.	 � �BN�ABKE-UbY��� � �D@E�2%Û��% � �.@0AB�ENB#�@E�ß@E�2%�@E-L	�Må�.��% � @0AB1�@0-³*9w��63�#}. Ö�)LbY�$3�%ÛÜ��*9w��63"#�. ÖÔ)/�B�����+*
RQ-�%
@ � �BN�ABKP-H�$öx%^bY��� � ����-U@0Ü�	�NB�4�&�B%Û@01�%0�2@0��%G-H�$öx%G	�M �.��% � @0AB1�@0-U�$�&%�IJ-e*+TWM �	�N � ��	�	�-H%Û@ � �BN�A�K(-H��ö,%^b"�B� � �C�$-U�&	�	J-HIJ@0#$#6�$�
bY�$#�#6�$A � �2%�@E-�%G�&�B%c@0IJ	�N�AB� 	�M � @0# � NB#�@E�&�$	�A��2%��]N��$�2%03FbY��%�AC3���@0bY��AB�^-H�$A � %^%�@ � � � �B@0AB�E%^b"�$#$#?@EMWM&% � � IJ@0A� � ��NBA�K�-,*
TWM
�	�N
� ��	�	�-H%Y@ � ��NBA�KÛ-H�$öx%cbY�B� � �J��-/�.	�	P#�@E�2��%"�.��%Y@EIJ	�N�A��
	�M?3B�2@Eb"�$A��^�2%��]NB����%�3(b"�$#$#B�$A � �2%�@E-�%YÜ�% � @0N�-H%YMW	��4%�@ � � � �B@0AB�E%Y@c#$	��
	�M63B�2@Eb"�$A��^bY��#$#�Ü�%"�2%��]NB����%�3JÜ�% � @EN�-H%Y�&�B%��2%"bY��#$#�Ü�%"IJ@0ABFó.N�A � ��@EA���%�3�ô � @EA�1�@E-/���.%�IJ-/bY�B� � �J@0�2%Y�$AJ�&�B%Y-�@EIJ% � ��NBA�KÛ@E-
�.��% � ��@0AB�E%03 � @0AB1�@0-L���.%�IJ-e*
T&A��.%��2AB@0#$#��=Q@ � @EA�1�@E-cN�-H%�-c@�#�	�bYä���%�-�	�#$N��.�$	�AàF � �BN�A�KIJ@0�.�2�$O'FU�&	KE%�%0��.�2@ � K�	�ML@E#�#/�.��%C���.%�IJ-c�$AÚ�&�B% � @EA�1�@E-,*F'�8�ú�Ob8�ú
� ��NBA�KÛIJ@E�&����OY�$-X�&�B%d3B%�MW@EN�#$�6MW	��+@ �e��� ú�O �,��� úJ���$O0%0# � @0AB1�@0-H=�bY��%0�2%�%0@ � � � ��N�ABK � 	�#$#�% � �.- � @EA�1�@E-/���.%�IJ-X�$A(@ � 8�O � 8^���$O0%0#
-9�]N�@E�2%B* ! �B��-U3�%0MW@0NB#��+�$-~@0#$-�	D@EMWM&% � �.%�3DÜ�^-�%�� ! ��#$%�-eó.ô0*
ã0	�N � @EA��&NBA�%Û�.���$-U3�%�M&@0N�#$�4bY���.�F�.���$-UMWN�A � �.��	�AB=ZMW	��ß%0O0@0IJ��#�%^��M �	�N
�B@01�%Y@c1�%0�2Y#�@E�2��% � @EA�1�@E-/@0AB3Jb"@EA��å�.	P�&��@03�%"	�MWMZ-H��%�%�3JM&	��4IJ%�IJ	��2"�&�B%�AJ�	�NJIJ�$�E�B�å-H%��å�.��% � �BN�A�KG-��$ö,%"�.	PÕ � 	��G8�ú *
! �B%�ÕIîB*-Ñ:��.ß,�)+Ó .4@E�2��N�IJ%�AB�B�$-4�&�B%~A�N�IJÜ�%0�
	�M���% � �.@0AB�ENB#�@E�
���2	�NB��-4	�M � �BN�A�K�-4�&�B@0�Bb"�$#$#�Ü�%�-�%���@0�2@E�&%0#�93B�2@Eb"A4*�TWMB�&�B% � @EA�1�@E-
�B@0-U@P#�@E�2��%GA�NBIJÜ�%��Q	�M
-HIJ@0#$#�=63B��-H��%���-�%�3��$�&%�IJ-H=Z�&�B��-U-H��	�NB#�3�Ü�%Û@0Ü�	�NB� �.��@E�4A�N�IJÜ�%0�|* 7 NB�ß�.%�-��.�$A��(-�NB�E��%�-H�&-~�.��@E� @P#$@0�2��%
ABN�IJÜ�%��X	�M � #�NB-��.%���-/��-L@0#$IJ	�-��
@0#$b"@E�-ßÜ�%0-���*

� ¸y¨rü�¦@û�¬�² � ¬�×=®9®�×=»6©�À�ü � ¬�²�ºB»=Ä�»6¼É¨r¸yüà¯�¨ª²³©�«]×I±1� � ¨ª¼b©�Ï�¬�¹��
)�%��&-ß�&�B% � @0A�10@0-ß�.	 � @0#$#�@E3�1�@EA � %?ó.ôß%�1�%0�2�Õ�.UIJ�$#�#$��-H% � 	�A�3�-e*�' AB"���2%�1��$	�N�-X-H%��.�&�$A��GÜ�"-H%��.' 3B1�@0A � %�Þ0%��2�$	�3+ó.ôL	��+-H%��.RL��3�@0�.%�ä
Þ0%��2�$	�3+ó.ôQ��-ß	�1�%��2����3B3�%�A4*
T&MOÕ�.U�$-/#$%�-�-L�&�B@0A � @03B1�@0A � �$A��^b"�$#$#�Ü�%Y-��.	�����%03+*

� ¸y¨rü�¦@û�¬�² � ¬�×=®9®�×=»6©�À�¹r¹}ûa¶�¬�²�ãG»Lüu¯b±�� � ¨ª¼'©�Ï�¬�¹��
\C@0��KE-/�.��%dbY��	�#$% � @0AB1�@0-/@E- � �B@0A���%�34*�'+#�#�10��%�bY-/	�MZ�.��% � @0AB1�@0-ßb"�$#$#�Ü�%"%�A��.����%�#$d��%�3���@0bYA(b"�B%�A(N���3B@0�.%Bó.ô/�$-/A�%0O0� � @E#�#$%�34*

� ¸y¨rü�¦@û�¬�² � ¬�×=®9®�×=»6©�§^¬�º��IãÉ¼É¸;Ï³²�ü�û�¸;¹}¸J¼2¯dº�¸;²�×�©Y¦@û�¸J¹}¸;¼zØåº�±�� � ¨ª¼'©}Ï�¬B¹��
)�%��&-ß�&�B%"-H	�#$��3JÜ�@ � K��E��	�N�A�3J�.	PÜ�%"�.��% � 	�#$	��y*x*
)�%�%Y@0#$-�	(Ü�@ � KE���2	�NBA�3B�
	�#$	��xó.ô��.�+* � K6��=�-H%���?6@ � KE���2	�NBA�3�Þ���OEIJ@0� ó.ô��.� *,Õ � �L@EA�3J-H%�� ! �$#�%�-eó.ô��.� *,Õ � �0*

� ¸y¨rü�¦@û�¬�² � ¬�×=®9®�×=»6©�§^¬�º��IãÉ¼É¸;Ï³²�üLÄ�¨ªÅ�«]¬�Ù¯�ºB¸J²�×�©Y¦¥Ä�¨ªÅ�«]¬�áØâÙ±1� � ¨ª¼b©�Ï�¬�¹��
)�%��&-ß�&�B%"-H	�#$��3JÜ�@ � K��E��	�N�A�3J�.	PÜ�%"�.��%"���$O0IJ@E��:F�2%���%0@0�.%�3^@E-/A�% � %�-H-�@E�2c�.	 � 	�1�%��4�&�B%Y%�A��.����% � @0AB1�@0-e*
)�%�%Y@0#$-�	(Ü�@ � KE���2	�NBA�3BÞ���OEIJ@0� ó.ô��.� * � KB��=�-�%0��?6@ � K��E��	�N�A�3B�
	�#$	��xó.ô��.� *,Õ � �L@EA�3J-H%�� ! �$#�%�-eó.ô��.� *,Õ � �0*

� ¸y¨rü�¦@û�¬�² � ¬�×=®9®�×=»6©bûa¶�¬�²�ãG»Lü@¯³ºB¸;²�×�©�¦65�»Oº�©�ØÚ¬�¼È»O¬$±�� � ¨ª¼'©�Ï�¬�¹��
\C@0��KE-aÒÔÓ9)+Òc@E- � �B@0A���%�34* ! ���$-/@E�2%�@cbY�$#�#BÜ�%d��%�3���@0bYAJ��AJ@E#�#B1��$%�bY-ß-H��	�bY��AB�Û�$�åbY��%�AJNB��3�@E�&%Bó.ôL��-LA�%�OE� � @E#�#$%�3+*



� ÎO��Ð�M��0ÔLÎ=Qr�0ÔHÔJ¡QÒ�¢HÒ��,ÒÓÐ��kÒ Õ �

� ¸y¨rü�¦@û�¬�² � ¬�×=®9®�×=»6©�Íz¸;Ï³·a¹}»=§�Ï�Î�Î9»6¼É¨ª²�ãY¯O·�¸y¸J¹�ùe±�� � ¨ª¼'©�Ï�¬�¹��
T&M�ú��$- !65 R ; ó.�&�B%d3B%�MW@EN�#$�&ôL3�	�N�Ü�#$%�ä�Ü�NBMWM&%��2�$A��Û�$-ß-HbY��� � �B%�3J	�A�ûZ	��.��%���bY��-H%d3B	�N�Ü�#$%�ä�Ü�NBMWMW%0�2�$A��Û�$-ß-HbY��� � �B%�3(	�MWM�*
! N��2AB��AB�	�M&MQ3B	�N�Ü�#$%�ä�Ü�NBMWMW%0�2�$A�� � @0N�-H%�-Û�.��%��2%03��2@EbYA @0�2%0@0-Û�.	�c?� � KE%0�c@aÜ����9@E#�-H	ü�E�$1�%�-^@ ó.N�-HN�@0#$#$a-�IJ@E#�#$ô(��%��2M&	��2IJ@EA � %
�$IJ����	�1�%�IJ%�AB�Ó*

� ¸y¨rü�¦@û�¬�² � ¬�×=®9®�×=»6©<;�¨ª¹}»¥¯³¨ª²³©�Å³µa¨ª²³©�ù=µa¨ª²³©�©�¨ª¹}»=²³Ï�«Ð±�� � ¨ª¼'©�Ï�¬�¹��
)�%��&-~�.��%^�&�$#$%^@E��óªî�=�ú6ôd�&	FN�-H%^�.��#$%PA�N�IJÜ�%0�³,�14Ñ�)+3"�6ÕÛ=6bY�B� � ���$-~@0A��$A�3B%�O(��AB�&	C�&�B%G�.��#$%^����OEIJ@0��-e* ! �B% � @EA�1�@E-9bY��#$#åNB��3�@E�&%
@E������	����2�$@0�.%�#$dbY��%0AJN���3B@0�.%Bó.ôß�$-ßAB%�O0� � @0#$#�%�34*
! �B%Y��IJ@E�E%�-Q@0��%Y�&@EKE%�AJM&�2	�I �&�B%Y����OEIJ@0�J-H%��åÜ�c-H%�� ! �$#�%0-,ó.ôQ@0AB3D@0��%"@E�2��@0A���%�3D#$%�M&�å�&	P�2�$�����.=+ó.@0AB3J��AC�&�B% � @0-H%Y	�Må���$O0IJ@E��-
�.��@E�6��@E1�%YIJN�#$�&�$��#$%"��	�bY-X	�M?�.�$#�%�-H=��.	��^�.	GÜ�	��.�.	�IJô�=�bY�$�&�(�.��#$% � ��AJ�.��%"�&	���ä�#�%0MW� � 	���A�%��$=��&�$#$% � AB%�O0�Z�.	^�.��%d�2�$�E�B�&=�@EA�3J-H	G	�AB=
%?* �6*

) * + ,- . / 0
)�%�%Y@0#$-�	(�.��#$%Bó.ô��.�+*,Õ � �Q@0AB3D-�%0� ! ��#$%�-eó.ô��.� *eÕ � �0*

� ¸y¨rü�¦@û�¬�² � ¬�×=®9®�×=»6©<;�¨ª¹}»L×�¯�¦¥Ä�¨ªÅ³«]¬�Ì2µa¨ª²³©2¶2µa¨ª²³© � µd¨ª²³©2©b¨ª¹}»=´ ¨rüL©�¶2µd¨ª²³©2©b¨ª¹}»6¶�»L¨rãÉ¶�©³±�� � ¨ª¼'©�Ï�¬�¹��
)�%��&-~�.��%G>9�
@EA�1�@E-~�&	DÜ�% � 	�IJ��	�-H%�3C	�M�wD�&�$#�%0-~��	��2�$ö,	�A��.@0#$#�^@0AB3='(�.��#$%�-U1�%����&� � @E#�#$}* ; @ � �C�.�$#�%^b"�$#$#åÜ�%G@EAC�$IJ@0��%^,�14Ñ�)�02145�,�w
Ü�2,�14Ñ�)+w6)+1 ñBw6,?����OE%�#�-ßMW�2	�I ���$O0IJ@0��:X*
! �B%G���$O0IJ@E��:��$-~@^#$��-H�X	�M+�&�$#�%0-�=å@E�2��@0A���%�3�#�%0MW�4�&	J���������.=Ló.@EA�3���A��.��% � @0-H%^	�M ����OEIJ@0��-U�.��@E�+�B@01�%^IJN�#$�&�$��#$%^��	�bY-Q	�M+�.��#$%�-H=
�.	��(�&	^Ü�	��&�.	�IJô�=�bY���.�J�.��#$% � �$AD�.��%"�&	���ä�#�%0MW� � 	���A�%��$=��.��#$% � A�%�OE�6�&	P�&�B%d���������.=�@EA�3D-H	^	�AB=�%B* �Z*

) * + ,- . / 0
T&MZ�&�B% � @0A�10@0-/�$-X#�@E�2��%��X�.��@0A(�.��%dIJ@0�.�2�$O"	�MZ�.��#$%�-H=��.��%�%0A��.����%dIJ@E�&����OY�$-X�2%���%0@0�.%�3^@E-/A�% � %�-H-�@E�2"�&	 � 	�1�%0� �.��%"bY��	�#$% � @0A�10@0-e*
T&M6���
��-L-�IJ@E#�#$%��$=��&�$#$%�-ß�.	G�.��%Y�2�$�����å@EA�3JÜ�	��.�&	�I @0�2%"A�	��
1���-H�$Ü�#�%B*
! �B%(b"�$3��.�a@0AB3Í��%0�������/	�M;:IJN�-H�ßÜ�%(@JIJN�#$�&�$��#$%J	�My,�14Ñª)�021ª5�,�wF@EA�3�,�14Ñ�)+w6)+1 ñBw6,H*UT&MX�&�B%�(@0�2%(AB	��/�&�B%(MWN�A � �.��	�AabY�$#�#+�2%0�&NB�2A
bY�$�&�B	�N��å��%��2M&	��2IJ�$A��c@0ABc@ � �&�$	�A+*

� ¸y¨rü�¦@û�¬�² � ¬�×=®9®�×=»6© � ²�º
¶2¬�²�ãG»Oüz¯dº�¸;²�×�©�¦65�»Oº�©YØð¬�¼É»L¬�±1� � ¨ª¼b©�Ï�¬�¹��
\C@0��KE-�ÒÔÓ9)+ÒP@0->�B36*-wBÒ�3
ñB)+5B* ! �B%G@0��%�@(bY��#$#�36%b,+Ü�%^��%�3���@0bYA���Aa�.��%P1��$%�bY-~MW	��U�&�B%^AB%�O0�XNB��3�@E�&%?ó.ô�=6N�A�#$%�-H-9�$�/��-~IJ@E�2K�%�3�@
� ��@EA���%�3D@0��@0�$ADÜ�%�M&	��2%d�&�B%"AB%�O0� � @0#$#��.	^NB��3�@E�&%?ó.ô0*

� ¸y¨rü�¦@û�¬�² � ¬�×=®9®�×=»6© � 2üd¬�©b»6Ä�»=¼É¨r¸aü�¯�¨ª²³©Y«]×�±1� � ¨ª¼b©�Ï�¬�¹��
)�%��&-U�.��% � @0AB1�@0-U�.	 � @0#$#6N���3�@0�.%Bó.ôU%�1�%0�2�ÕI.9IJ�$#�#$��-H% � 	�A�3�-e*4'+A�^���2%�10��	�NB-L-H%��.�&�$A��(Ü�G-H%��.' 3B1�@0A � %�Þ0%��2�$	�3+ó.ôU	��ß-H%��.RL��3�@0�.%�ä
Þ0%��2�$	�3+ó.ôQ��- � @0A � %�#$#$%�3+*
T&MOÕ�.U�$-/#$%�-�-L�&�B@0A � @0NB�&	�IJ@E�&� � N���3�@0�.�$A��ÛbY�$#�#?Ü�%d-H�.	�����%�34*

¦@Âa¨rÇÈ»°¦@û�¬�² � ¬�×=®9®�×=¨rÇÈ»¥¯b±YºB¸;²�×�©
5 %��&NB�2AB-/�&�B%d-H�$öx%Y	�M6�.��% � @EA�1�@E-�=B��AD����OE%�#�-e*



� ÎO��Ð�M��0ÔLÎ=Qr�0ÔHÔJ¡QÒ�¢HÒ��,ÒÓÐ��kÒ Õ �

¨ª²³©|¦@û�¬�² � ¬�×=®�®�©b¨ª¹}»¥¯³¨ª²³©�Å�µd¨ª²³©�ùe±YºB¸J²�×�©
5 %��&NB�2AB-/�&�B%d�.�$#�%c@E�6��	�-��$�.��	�Aóªî�=�úåô0*]T&A��$�&�$@0#$#$�=B@E#�#B�&�$#�%0-/@0��% � *
! �B%Y��@0��@0IJ%��.%��2-XIJNB-��
Ü�%dbY�$�&�B��AD��@0AB�E%�=��|* %B* �@? î ? �&�$#�%0-�<9	�����ö,	�AB�&@E#�#$Bó.ôQ@0A�3 �A? ú ? �&�$#$%�- "Z%��2�.� � @0#$#$Bó.ô0*
)�%�%Y@0#$-�	(-H%�� ! �$#�%Bó.ô��.� *,Õ � �0*

¨ª²³©|¦@û�¬�² � ¬�×=®�®�©b¨ª¹}»CB�»O¨rãÉ¶�©�¯�±$º�¸;²�×�©
5 %��&NB�2AB-/�&�B%d�B%��$�E�B�å	�M6%�@ � �(�&�$#�%?*

¨ª²³©|¦@û�¬�² � ¬�×=®�®�©b¨ª¹}»=òâ¨rüL©�¶¤¯b±�ºB¸;²�×�©
5 %��&NB�2AB-/�&�B%dbY�$3��.�J	�M6%�@ � �(�&�$#�%?*

¨ª²³©|¦@û�¬�² � ¬�×=®�®�©b¨ª¹}»O×DB�¸;¼É¨rÇÈ¸J²³©b¬�¹r¹rù@¯�±�º�¸;²�×�©
5 %��&NB�2AB-/�&�B%dABN�IJÜ�%��X	�MZ�.��#$%�-L��	��2�$ö,	�A��.@0#$#�}*

¨ª²³©|¦@û�¬�² � ¬�×=®�®�©b¨ª¹}»O×FE�»=¼b©b¨rºB¬�¹r¹rùu¯b±YºB¸J²�×�©
5 %��&NB�2AB-/�&�B%dABN�IJÜ�%��X	�MZ�.��#$%�-L1�%��2�.� � @0#$#$}*

� ¸y¨rü�¦@û�¬�² � ¬�×=®9®�Ï³2ü�¬�©b»�¯�±1� � ¨ª¼b©�Ï�¬�¹�×�¹}¸;©�
5 %���@0�$A��.- � ��@0AB�E%03J@0�2%0@0-/�$AD@0#$#�10��%�bY-/	�M6�.��% � @EA�1�@E-,*
)�%�%Y@0#$-�	(@03B1�@0A � %Bó.ô��.� * � A
�0*

·�¸y¸J¹�¦@û�¬B² � ¬�×=®�® � ¬�¹}¨rü�ûa¶dÏ³²4�#¯�¨ª²³©�Å�µd¨ª²³©�ù@±�ºB¸J²�×�©
5 %��&NB�2AB- !65 R ; �$M6�&�B% � ��NBA�KÛ��	�-H�$�&�$	�Aóªî�=9úåôQ�$-/	�AJ�.��% � @EA�1�@E-�û6	��.��%0�2bY��-H%"�2%��.N���A�-G }' 8 ) ; *

·�¸y¸J¹�¦@û�¬B² � ¬�×=®�® � ¬�¹}¨rü�ûa¶dÏ³²4�#¯�ºB¸J²�×�©�¦¥ÄI¸y¨ª²³©YØâÙ±$º�¸;²�×�©
! �B��-ß��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÜ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�åÜ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Ü�	�1�%YM&N�A � �&�$	�A+*
5 %��&NB�2AB-/bY��%��.��%��4�.��% � �BN�A�KG��	�-��$�.��	�A�:D�$-ß	�AJ�.��% � @EA�1�@E-,*

¨ª²³©|¦@û�¬�² � ¬�×=®�®�´ ¨rüL©�¶°¯b±YºB¸J²�×�©
5 %��&NB�2AB-/�&�B%dbY�$3��.�J	�M6�&�B% � @0AB1�@0-H=��$AJ���$O0%�#$-,*



! �B%Y>9�
@EA�1�@E- ; #�#$�$��-�% � #�@E-�-L���2	�10��3B%�-/@0AJ%0#�#$����-�%Y	��X%�#$#��$��-H%c-�%0�EIJ%�AB�å	�AJ@c>9� @0A�10@0-e*
! �B��- � #$@0-H-ß�$-ß��@E�2�6	�M6�.��% ºe���6§E��£ IJ	�3BN�#$%B*
#include <qcanvas.h>
T&A��B%��2�$�&-ß>9�
@EA�1�@E-�ÞE	�#����	�A�@E#�T&�&%0Im�.�+*,ø�ú6�0*

� `Y�(ï���_�� ðdì��(ð � �

³ �+���6§���£}ÀZªpªp�pµZ£}� óE>9�
@EA�1�@E-ßù � @EA�1�@E-Bô
³ �+���6§���£}ÀZªpªp�pµZ£}� óE��AB�åbY��3B�&�B=���AB�å��%0�������.=�>9� @0A�10@0-ßù � @0AB1�@0-Bô
³ �+���6§���£}ÀZªpªp�pµZ£}� óE��AB�åbY��3B�&�B=���AB�å��%0�������.=��$A��å-H�&@E�2�.@0AB�E#$%�=��$A��
@0A���#$%�=�>9� @0AB1�@0-Lù � @0AB1�@0-?ô
ô ³ �+���6§E��£kÀZªpªp�pµ?£k� ó.ô
�$A�� ®Û�p�Z �� ó.ô � 	�A�-H�
�$A�� �6�]�pÉ��6  ó.ô � 	�A�-H�
1�	��$3 £}�] �¡��pÙ0� óE��AB�åbY��3B�&�B=��$A��å�B%��������Eô
1�	��$3 £}�] �Ç4�6É�ªp�]£ ó��$A�� -��.@0���&=��$A�� #�%0A����&�9ô
�$A�� ���6É�ªp�]¡B �����  ó.ô � 	�AB-��
�$A�� ���6É�ªp�]¶B���6É� �� ó.ô � 	�A�-H�

ý 1��$�2�.N�@E#��$A�� �� � �� ó.ô � 	�A�-H�

�S� �^��ð�_a�Eð�oÐ� ð"ì �(ð � �

1��$�2�.N�@E#�1�	��$3 �Z����®Û¡��6��µZ� ó�>9Þ0@0�$A��.%��G! �Uô

� ð���ë��:ï:ð�o � ð��L_ � �:í$�����(ç

! �B%Y>9�
@EA�1�@E- ; #�#$�$��-�% � #�@E-�-L���2	�10��3B%�-/@0AJ%0#�#$����-�%Y	��X%�#$#��$��-H%c-�%0�EIJ%�AB�å	�AJ@c>9� @0A�10@0-e*
' � @0A�10@0-Q���.%�Iâ�.��@0�+��@E��AB�&-Q@0A�%�#$#��$��-H%G	��/%�#$#$����-H%G-H%���IJ%�A��+bY���.�F@^>�?6�2NB-��4* ! �B%Û%�#$#��$��-H%�� -Q��%0�������.=Zb"�$3��.��=?-H�&@E�2�+@0A���#$%G@0AB3
@EA���#�%"#$%�A����&� � @0A(Ü�%9-H%��Z@0� � 	�AB-��.�2N � �.��	�AP�&�$IJ%B* ! �B%9-H��ö,% � @0APÜ�% � ��@EA���%�3^@E�Z�2N�AB�&�$IJ%�bY�$�&�P-H%��&)���ö,%Bó.ô�=]@0AB3^�.��%d@0AB�E#$%�- � @EA
Ü�% � ��@0AB�E%03ó.��M6�	�N�� ��%d3B��-H��#$@0��$A��P@0AJ%�#$#$����-H%c-H%��EIJ%0A��å��@0�.��%��4�.��@0AJ@cbY�B	�#�%Y%�#$#��$��-H%�ôQb"�$�.�J-�%��.'+A���#�%�-eó.ô0*
SU	��.%Y�&�B@0�6@0AB�E#$%�-Q@0��%d-H��% � ��ò?%�3J�$A � 8��.��-/	�M6@c3B%��E��%�%B*

Õ�Õ



� ÎO��Ð�M��0ÔHGÉQ�Qr� �+Ô�ÒÛÎ6Q �EÔ�ÔJ¡LÒ�¢ÓÒ��xÒÓÐ��}Ò Õ�ú

T&M�@d-��.@0���B@EA���#�%d@0A�3^#�%0A����&�^@0A���#$%�@0��%9-H%��B�.��%0AÛ@0A^%�#�#$�$��-�%d-�%0�EIJ%�AB�BbY�$#�#]Ü�%93B�2@Eb"A4* ! ��%~-H�&@E�2�?@0AB�E#$%��$- �.��%�@0A���#$%��.��@0�B�E	�%0-
M&�2	�I°ö,%���	c��A(@ � 	�NBA��.%��2ä � #$	 � K�b"�$-H%�3��$�2% � �.��	�Aaó.-��B	�bYA^�$A(�E��%�%�AP��A(�.��%93B��@E�E��@0IJô0* ! �B%�#$%�A����&�(@EA���#�%"��-X�.��%�@0A���#$%"M&�2	�I �.��%
-H�.@0�2�X@EA���#�%J�$A�@ � 	�NBA��.%��2ä � #�	 � KEbY�$-�%(3B����% � �.��	�A ó.-H��	�bYA���A�Ü�#$N�%(�$Aa�&�B%G3��$@0���2@EIJô0* ! ��%PÜ�#�NB%^-H%���IJ%�A��ß��-9�.��%^-�%0�EIJ%�AB�/	�M
�.��%Y%�#$#$����-H%Y�&�B@0�åbY	�NB#�3JÜ�%Y3���@0bYA+*�TWM6A�	P-H�&@E�2�å@EA���#�%Y@0AB3D#$%�A����&�J@EA���#�%c@E�2%Y-H��% � �$ò?%�3(�&�B%d%�AB�&�$�2%Y%�#$#$����-H%c�$-/3���@0bYA+*
! �B%Y%�#�#$�$��-�% � @0ADÜ�%"3���@0bYAJ	�AJ@c��@0�$A��.%��XbY�$�&�J3B�2@0bY)��B@0��%?ó.ô0*
8 �$KE%d@0A��	��&�B%�� � @EA�1�@E-4���.%�I %�#$#��$��-H%�- � @EAGÜ�%9IJ	�1�%03GbY���.�GIJ	�10%Bó.ô4@0A�3^IJ	�1�%�?6Bó.ô�=�	��åÜ�9-H%��.�&�$A�� � 	�	��23��$A�@E�&%0-
bY���.�G-H%��.Vßó.ô�=
-H%��.ã/ó.ôß@0AB3J-�%0�JI/ó.ô0*
)�%�%Y@0#$-�	^Q�2@0����� � -X�
#$@0-H-H%�-L@EA�3JT&IJ@0��%"Þ��2	 � %0-�-H��AB�G� #�@E-�-H%�-e*

�éðdì��Pð �¤£ `Cç�_y�����(ç � �¥_a`FìîðdçY�Eë������(ç

¦@û�¬�² � ¬�×�Ã�¹r¹}¨ª2×=»O®�®�¦@û�¬�² � ¬�×�Ã�¹r¹}¨ª2×=»S¯�¦@û�¬�² � ¬�×eÜçºB¬�² � ¬�×I±
� 	�A�-H�&��N � �&-L@cÕ � O0Õ � %0#�#$����-�%�= � %�AB�&%0�2%�3(@0�Qó � = � ôQ	�A�*-ÒÔ3K'=Òß.E*
¦@û�¬�² � ¬�×�Ã�¹r¹}¨ª2×=»O®�®�¦@û�¬�² � ¬�×�Ã�¹r¹}¨ª2×=»S¯�¨ª²³©2´ ¨rüL©�¶2µa¨ª²³©�¶2»O¨rãÉ¶�©bµ�¦@û�¬�² � ¬�×eÜàº�¬�² � ¬�×I±
� 	�A�-H�&��N � �&-L@³0�145�,�w^Ü�2w6)+1 ñBw6,?���$O0%0#�%�#$#��$��-H%�= � %�A��.%��2%03P@E�ßó � = � ôL	�A�*9ÒÔ3K'=Ò}.�*
¦@û�¬�² � ¬�×�Ã�¹r¹}¨ª2×=»O®�®�¦@û�¬�² � ¬�×�Ã�¹r¹}¨ª2×=»S¯�¨ª²³©2´ ¨rüL©�¶2µa¨ª²³©�¶2»O¨rãÉ¶�©bµ�¨ª²³©Y×�©�¬B¼b©b¬�²�ãÉ¹}»Oµa¨ª²³©Y¬�²�ãÉ¹}»Oµ

¦@û�¬�² � ¬�×|Üçº�¬B² � ¬�×�±
� 	�A�-H�&��N � �&-c@¥021ª5�,�waÜ�|wB)+1 ñBwB,/���$O0%0#+%0#�#$����-�%�= � %�AB�&%0�2%�3`@0�Ûó � = � ôc	�Aç*9ÒÔ3K'=Ò}.�* 7 A�#$C@�-�%0�EIJ%�AB�U	�ML�.��%D%0#�#$����-�%���-Y3B�2@0bYAB=
-H�.@0�2�.�$A��G@E�å@0AB�E#$%³.ß,�ÒÔÓ-,�ÒÔ3�ñBÑ�)H=]@EA�3J%�OE�&%�AB3��$A��ÛM&	��X@0AB�E#$%2Ò�3
ñBÑ�)"ó.�&�B%d@EA���#�%c#$%�AB�E�.��ô0*
SU	��.%Y�&�B@0�6@0AB�E#$%�-Q@0��%d-H��% � ��ò?%�3J�$A � [ � 8��.��-/	�M6@c3B%����2%�%B*

¦@û�¬�² � ¬�×�Ã�¹r¹}¨ª2×=»O®�®�ýÙ¦@û�¬�² � ¬�×�Ã�¹r¹}¨ª�×=»S¯�±
Ý %�-H�&��	��-/�.��%"%�#$#��$��-H%B*

¨ª²³©|¦@û�¬�² � ¬�×�Ã�¹r¹}¨ª2×=»O®�®�¬�²�ãÉ¹}»=Á�»6²�ãÉ©�¶V¯�±$ºB¸J²�×�©
5 %��&NB�2AB-L�.��%c#$%�A����.�F@0AB�E#$%Có.�.��%c%�OE�&%0A��
	�M
�&�B%c%�#�#$�$��-�%G-�%���IJ%�AB�&ô~�$A � 8��&�B-L	�Må@^3�%����2%0%B*ZTWAB���.�$@0#$#�^�&�B��-QbY��#$#ZÜ�%cÕ68 � ù � 8üó.@
� 	�IJ��#$%��&%Y%�#$#$����-H%�ô0*
)�%�%Y@0#$-�	(-H%��&'+A���#$%�-,ó.ô��.� *,Õ�ø6�L@EA�3J@EA���#�%�)��&@E�2��ó.ô��.� *eÕ�ø6�0*



� ÎO��Ð�M��0ÔHGÉQ�Qr� �+Ô�ÒÛÎ6Q �EÔ�ÔJ¡LÒ�¢ÓÒ��xÒÓÐ��}Ò Õ�ø

¨ª²³©|¦@û�¬�² � ¬�×�Ã�¹r¹}¨ª2×=»O®�®�¬�²�ãÉ¹}»OÂ;©�¬B¼b©�¯�±$º�¸;²�×�©
5 %��&NB�2AB-/�&�B%d-H�.@0�2�
@0A���#$%c��A � 8��&�B-/	�M6@c3�%����2%0%B*]TWAB���.�$@0#$#�c�.���$-/bY��#$#?Ü�% � *
)�%�%Y@0#$-�	(-H%��&'+A���#$%�-,ó.ô��.� *,Õ�ø6�L@EA�3J@EA���#�% 8 %�AB�E�.�+ó.ô��.� *,Õ�úB�0*

� ¸y¨rü�¦@û�¬�² � ¬�×�Ãd¹r¹}¨ª2×=»L®9®�üL¼É¬�´ ÂJ¶�¬�2»^¯³¦¥Ä�¬�¨ª²³©�»=¼àØâ°±�� � ¨ª¼b©�Ï�¬�¹�d¼È¸;©b»Lº
©b»Lü7�
Ý �2@EbY-/�&�B%d%0#�#$����-�%�= � %�AB�&%0�2%�3(@0�
O?ó.ô�=�Bó.ôQN�-H��AB�G�.��%"��@0�$A��.%��;:X*
SU	��.%Y�&�B@0�6>9� @0A�10@0- ; #$#��$��-H%Û3�	�%0-/A�	��6-HN�����	��2�6@0AF	�N��.#��$A�%Dó.��%�A(�$-ß@E#�bY@00-ßSU	�Þ�%�ABô0*
5 %���IJ��#�%�IJ%0A��.%�3(MW�2	�I >9�
@EA�1�@E-�ÞE	�#�0�E	�AB@0#$TW�.%�Ið�.� *,ø68B�0*

¨ª²³©|¦@û�¬�² � ¬�×�Ã�¹r¹}¨ª2×=»O®�®�¶2»O¨rãÉ¶�©�¯b±$º�¸;²�×�©
5 %��&NB�2AB-/�&�B%d�B%��$�E�B�å	�M6�&�B%d%0#�#$����-�%B*

¨ª²³©|¦@û�¬�² � ¬�×�Ã�¹r¹}¨ª2×=»O®�®�¼'©�©�¨6¯b±YºB¸J²�×�©�� � ¨ª¼'©�Ï�¬�¹��
5 %��&NB�2AB->8Íó.>9�
@EA�1�@E-�T&�&%�IõWõ 5 �&�.��~ ; #$#$����-H%�ô0*
)�%�%Y@0#$-�	(>9� @0A�10@0-HTW�.%�Iõ�õ ���&�.�|ó.ô��.� *xú � �0*
5 %���IJ��#�%�IJ%0A��.%�3(MW�2	�I >9�
@EA�1�@E-�ÞE	�#�0�E	�AB@0#$TW�.%�Ið�.� *,ø68B�0*

� ¸y¨rü�¦@û�¬�² � ¬�×�Ãd¹r¹}¨ª2×=»L®9®�×=»6©�À�²�ãÉ¹}»O×�¯³¨ª²³©�×�©�¬B¼b©bµy¨ª²³©�¹}»6²�ãÉ©�¶Ù±
)�%��&-��&�B%^@EA���#�%�-dMW	��U�.��%(%�#$#��$��-H%B* ! ��%P-H�&@E�2�/@EA���#�%J�$->.ß,�ÒÔÓ-, @0AB3a�&�B%(%�O0�.%�A��X	�M4�.��%P-�%0�EIJ%�AB�/�$-�Ñ�)+3
ñB,�wÚó.�.��%P@0A���#$%P#$%�AB�E�.��ô
M&�2	�I°�.��%a.ß,�Ò�Ó9,H* ! ��%�@EA���#�%0-/@0��%�-H��% � �$ò?%�3(��A � 8��.��-X	�M?@Y3�%����2%0%B*�?6d3B%�MW@EN�#$�6�&�B%�%�#$#$����-H%"b"�$#$#�-��.@0���Z@0� � @0A�3(�B@01�%d@0A(@0AB�E#$%
#$%�AB�E�.�D	�MZÕ68 � ù � 8ó.@ � 	�IJ��#�%0�&%"%�#$#��$��-H%�ô0*
)�%�%Y@0#$-�	(@0AB�E#$%�)��.@0���Óó.ô��.� *,Õ�øB�Q@EA�3J@EA���#�% 8 %�AB�E�.�+ó.ô��.� *,Õ�úB�0*

� ¸y¨rü�¦@û�¬�² � ¬�×�Ãd¹r¹}¨ª2×=»L®9®�×=»6©bÂy¨rÇÈ»^¯�¨ª²³©�´ ¨rüO©}¶�µ�¨ª²³©�¶2»O¨rãÉ¶�©�±
)�%��&-ß�&�B%d02145�,�w^@0AB3�w6)+1 ñBw6,?	�M6�.��%"%�#�#$�$��-�%?*

¨ª²³©|¦@û�¬�² � ¬�×�Ã�¹r¹}¨ª2×=»O®�®�´ ¨rüL©�¶Ù¯�±�ºB¸J²�×�©
5 %��&NB�2AB-/�&�B%dbY�$3��.�J	�M6�&�B%d%0#�#$����-�%B*



! �B%Y>9�
@EA�1�@E-�T&�&%�I � #$@0-H-ß���2	�1��$3�%�-X@EAD@0Ü�-H�.�2@ � �6�E��@0���B� � 	�Üxà|% � �6	�AJ@G>9�
@EA�1�@E-,*
! �B��- � #$@0-H-ß�$-ß��@E�2�6	�M6�.��% ºe���6§E��£ IJ	�3BN�#$%B*
#include <qcanvas.h>
T&A��B%��2�$�&-ß>9�a�.'+3�3��$�.��	�AB@0#6 �NBA � �.�$	�A�@0#$�$�&cbY�$�&�J>9���0*
T&A��B%��2�$�&%03JÜ�d>9� @0AB1�@0-H)��������.%��.� *�8�Õ6��=B>9�
@EA�1�@E-�ÞE	�#�0�E	�AB@0#$TW�.%�I �.� *,ø�ú6�Q@0AB3D>9� @0A�10@0- ! %�OE�y�.� *�86K6�0*

� `Y�(ï���_�� ðdì��(ð � �

³ �+���6§���£}Á| ��]¤ óE>9� @0A�10@0-/ù � @0A�10@0-�ô
1��$�2�.N�@E# ô ³ �+���6§E��£kÁ| ���¤ ó.ô
3�	�NBÜ�#�% Æ ó.ô � 	�A�-H�
3�	�NBÜ�#�% ¢ ó.ô � 	�AB-��
3�	�NBÜ�#�% Ù ó.ô � 	�A�-H�
1��$�2�.N�@E#�1�	��$3 ¤��B§�� ¼ ¢ óE3�	�NBÜ�#�%Y3�OE=�3�	�NBÜ�#�%Y3�Xô
1�	��$3 ¤��B§�� ó03�	�NBÜ�#�%YO0=�3�	�N�Ü�#$%YXô
1�	��$3 £}�] �L óE3�	�NBÜ�#�%"O/ô
1�	��$3 £}�] �M ó�3B	�N�Ü�#$%YXô
1�	��$3 £}�] �N óE3B	�N�Ü�#$%"ö ô
Ü�	�	�# ���6�p¤��� ��]� ó.ô � 	�AB-��
1��$�2�.N�@E#�1�	��$3 £}�] �Ç4�6�p¤��� ���� óEÜ�	�	�#�Xô
1��$�2�.N�@E#�1�	��$3 £}�] $Êå�]ªp�Bºe�p �¢ ó03�	�NBÜ�#�%Y1�OE=�3�	�NBÜ�#�%Y1�Xô
1�	��$3 £}�] �L�Ê6�]ªp�?ºe�p �¢ ó�3B	�N�Ü�#$%Y1�O/ô
1�	��$3 £}�] �M]Êå�]ªp�Bºe�p �¢ ó03�	�NBÜ�#�%Y1�Xô
3�	�NBÜ�#�% ÆkÊå�]ªp�Bºe�p �¢ ó.ô � 	�AB-��
3�	�NBÜ�#�% ¢}Êå��ªp�?ºe�p �¢ ó.ô � 	�A�-H�
1��$�2�.N�@E#�1�	��$3 ���Z§E���6ºe� ó��$A�� ����@E-�%4ô
1��$�2�.N�@E#�Ü�	�	�# ºe�?ªpªp�p�?�]£k¬Í�p �� ó � 	�A�-H�å>9�
@EA�1�@E-�T&�&%0I ùc	��.��%��]ô � 	�AB-��
>9� @0A�10@0-HTW�.%�I 8 �$-H� ºe�?ªpªp�p£}�p�?�6£ óEÜ�	�	�#�%�O0@ � �0ô � 	�AB-��
1��$�2�.N�@E#�1�	��$3 £}�] ��+���6§E��£ ó0>9�
@EA�1�@E-ßù � ô
1��$�2�.N�@E#�1�	��$3 �Z����® ó0>�Þ�@0�$A��.%��G! ��@E��AB�&%0��ô
1�	��$3 £}�6�?® ó.ô
1�	��$3 �6�p�Z� ó.ô
1��$�2�.N�@E#�1�	��$3 £}�] $ÊL�p£k� 	 ªp� óEÜ�	�	�#�0%�-�ô
Ü�	�	�# �p£�ÊL�p£}� 	 ªp� ó.ô � 	�AB-��
1��$�2�.N�@E#�1�	��$3 £}�] �¡��]ªp�]ºe ��]� óEÜ�	�	�#��%�-�ô
Ü�	�	�# �p£k¡��]ªp�]ºe ���� ó.ô � 	�A�-H�
1��$�2�.N�@E#�1�	��$3 £}�] �ÀZ�6� 	 ªp�]� ó�Ü�	�	�#��%�-�ô

Õ68



� ÎO��Ð�M��0ÔPOWÑ.Ò���Î=Qr�0ÔHÔ;¡QÒ�¢HÒ��,ÒÓÐ��kÒ ÕLA

Ü�	�	�# �p£kÀ?�6� 	 ªp�]� ó.ô � 	�AB-��
1��$�2�.N�@E#�1�	��$3 £}�] �Ç4ºe ��p§E� óEÜ�	�	�#�0%�-�ô
Ü�	�	�# �p£kÇ+ºe ��p§�� ó.ô � 	�AB-��
Ü�	�	�#�1��$-H��Ü�#$%�ó.ô � 	�A�-H�@Q+%'&+.�%'Ñª)+,�)SR
Ü�	�	�#�-H%�#$% � �.%�3Gó.ô � 	�A�-H�@Q+%'&+.�%'Ñª)+,�)SR
Ü�	�	�#�%�AB@0Ü�#$%�3Gó.ô � 	�A�-H�@Q+%'&�.ß%'Ñª)+,�)SR
Ü�	�	�#�@ � �.��1�%9ó.ô � 	�AB-��@Q+%'&�.ß%'Ñª)+,�)SR
%�ABN�I ½/ � �� Êå��ªp©6��£7T 5 �&�.�ª~0TW�.%�Iq� � = 5 �.�&�ª~0)����2�$�&%S� � = 5 �.�.��~EÞ0	�#$��E	�AB@0#$TW�.%�Im� � = 5 �.�&�ª~ ! %�O0�>�ñÕ�= 5 �&�.�ª~0Þ0	�#$���	�A���ú�=
5 �&�.�ª~ 5 % � �&@EA���#�%S��ø�= 5 �&�.��~ ; #$#$����-H%$��8�= 5 �.�.��~ 8 �$A�%$�HAe= 5 �&�.��~E)���#$��AB%$��K�U
1��$�2�.N�@E#��$A�� �� � �� ó.ô � 	�A�-H�

ý 1��$�2�.N�@E#�> 5 % � �V	 �?©6�6�Z�p�6É�½+��ºe  ó.ô � 	�A�-H�
ý 1��$�2�.N�@E#�> 5 % � �V	 �?©6�6�Z�p�6É�½+��ºe �Ç4�Z§����6ºe��� ó.ô � 	�A�-H�
ý >9� @0A�10@0-ßù ºe���6§���£ ó.ô � 	�A�-H�

�S� �^��ð�_a�Eð�oÐ� ð"ì �(ð � �

1�	��$3 ©6µZ�?�� �� ó.ô

� ð���ë��:ï:ð�o � ð��L_ � �:í$�����(ç

! �B%Y>9�
@EA�1�@E-�T&�&%�I � #$@0-H-ß���2	�1��$3�%�-X@EAD@0Ü�-H�.�2@ � �6�E��@0���B� � 	�Üxà|% � �6	�AJ@G>9�
@EA�1�@E-,*
'á1�@0����%��.F	�MU-HN�Ü � #�@E-�-H%�-Û����	�1��$3�%F�$IJIJ%�3B��@E�&%�#$�N�-H@0Ü�#$%�Ü�%0��@010��	�NB�2û��.���$- � #$@0-H-Û�$-c@a��N���%F@EÜ�-��.�2@ � �U-�NB��%�� � #$@0-H-Û���2	�10��3B��AB�
�.��%(Ü�%��B@01��$	�N��U�.��@E�/��-�-��B@0�2%03a@0IJ	�A��C@0#$#
�.��% � 	�A � �2%0�&% � @EA�1�@E-��$�&%�I � #$@0-H-H%�-,*9>9�
@EA�1�@E-�T&�&%0I �$-9AB	��/��AB�&%0A�3�%03aMW	��U3��$�2% � �
-HN�Ü � #�@E-�-H�$A��6*~TW�X�$-9IJN � ��%�@0-H�$%��U�&	C-�NBÜ � #$@0-H-�	�A�%P	�M4���.-~-HN�Ü � #$@0-H-H%�-�=+%B* �Z*Q>��
@0AB1�@0-HÞ0	�#$���	�A�@E#�T&�&%�I ó.�.��% � 	�IJIJ	�A�%0-��4Ü�@0-H%
� #�@E-�-Hô�=�>��
@0AB1�@0- 5 % � �&@EA���#�%0=�>9� @0A�10@0-H)����2�$�.%�=�>9� @0A�10@0- ; #$#��$��-H%Û	��4>9�
@EA�1�@E- ! %�O0��*
� @0AB1�@0-U�$�&%�IJ-L@0��%c@03�3B%�3D�.	(@ � @EA�1�@E-LÜ� � 	�A�-H�&��N � �&�$A��^�&�B%�I @0A�3C��@0-H-H��AB�^�.��% � @0A�10@0-Q�&	(�.��% � @EA�1�@E-L�$�&%0IS� - � 	�A�-H�&��N � �&	���*
'+AD�$�&%0I � @0AJÜ�%"IJ	�1�%�3J�.	^@c3B��M&MW%���%�A�� � @EA�1�@E-ßNB-��$A��^-�%��.�
@EA�1�@E-,ó.ô0*
'>9�
@EA�1�@E-�T&�&%�I 	�Üxà.% � � � @EAJÜ�%�IJ	�1�%�3(�$AJ�&�B%dOZó.ô�=]Bó.ôß@EA�3Jö�ó.ô/3��$IJ%�AB-��$	�A�-/NB-��$A��^MWNBA � �.�$	�A�-X-HN � �J@E-/IJ	�1�%Bó.ô�=]IJ	�1�%'?6Bó.ô�=
-H%��.Vßó.ô�=�-�%0�&ã/ó.ôX@0AB3(-�%��SI/ó.ô0*�' � @EA�1�@E-/���.%�I � @0A(Ü�%"-�%0�6��A(IJ	��.��	�AB=D @0AB��IJ@E�&%03B� =�NB-��$A��G-�%��.'+A��$IJ@0�.%�3+ó.ô/@EA�3(����1�%0AJ@"10%�#�	 � ���.
�$A �&�B%ÍO@EA�3 3��$�2% � �&�$	�A�-PbY���.� -H%��.V�"?%�#$	 � �$�&?ó.ôJ@0A�3÷-�%0�&ãb"?%0#�	 � ���.Bó.ôSD¦�&�B%a-�@EIJ%%�M&MW% � � � @EA÷Ü�%Í@ � �B��%�10%�3 Ü� � @0#$#��$A��
-H%��/"?%�#$	 � �$�.Bó.ô0*BRL-H%c�&�B% � 	�#$#��$3�%�-H_a�$�&�4ó.ô~MWN�A � �.��	�AF�&	P-�%0%c��Må�.��% � @0A�10@0-Q���.%�I bY��#$# � 	�#�#$�$3�%c	�AD�.��%�36)�îB,6@03�10@0A � %Bó � ôU@0AB3DN�-H%
� 	�#�#$�$-��$	�A�-eó.ôU�&	P-�%0%"bY�B@0� � 	�#$#$��-H��	�AB-L�B@01�%Y	 �k� N����2%�34*
RQ-H%Û>9�
@EA�1�@E-�)����2�$�&%^	��ß�	�NB�ß	�bYAF-HN�Ü � #�@E-�-~	�M >9�
@EA�1�@E-�)����2�$�&%G�&	 � �2%�@E�&% � @0AB1�@0-U�$�&%�IJ-QbY��� � ��@0��%Û@0AB��IJ@E�&%�3B=Z�|* %B*
b"�B� � �
� ��@EA���%c	�1�%��4�&�$IJ%B*
! �B%J-��$ö,%D	�M/@ � @0AB1�@0-"���.%�I �$-�����10%�A`Ü�JÜ�	�NBA�3B��AB� 5 % � ��ó.ô0*"RL-H%JÜ�	�N�AB3��$A�� 5 % � �.'+3�1�@EA � %03+ó.ô"�&	�-H%�%DbY��@E�ß�.��%(-��$ö,%D	�M/�.��%
� @0AB1�@0-L���.%�I b"�$#$#�Ü�%2Ò ë},�)+Ó+�.��%YA�%�OE�6@03B1�@0A � %Bó � ô � @E#�#�*
! �B%(�2�.�&��ó.ô�M&N�A � �&�$	�Aa�$-9N�-H%�3ÍM&	��Q�$3�%0A��.��M&���AB�F-HN�Ü � #�@E-�-H%�-�	�M4>9� @0AB1�@0-HTW�.%�I* ! �B% � @0AB1�@0-eó.ô"MWN�A � �.��	�Aa��%��.N��2AB-~@D��	��$A��.%��U�&	
�.��% � @0A�10@0-ßbY�B� � � � 	�A��.@0�$A�-ß�&�B% � @0A�10@0-ß�$�.%�I*
>��
@0AB1�@0-HTW�.%�I ����	�1���3B%�-X�.��%"-��B	�bJó.ôQ@0AB3J��-C"/��-H�$Ü�#�%Bó.ôQMWNBA � �&�$	�A�-/#$�$KE%c�.��	�-H%d�$AD>9_a�$3���%���*
>��
@0AB1�@0-HTW�.%�I @E#�-H	J����	�1���3B%�-Q�&�B%c-�%�� ; A�@0Ü�#$%�34ó.ô�=B-H%��.' � �&�$1�%Bó.ôU@0AB3F-H%��.)�%�#$% � �.%�3+ó.ôQMWNBA � �&�$	�A�-Hû �.��%0-�%ÛM&N�A � �.��	�AB-L-H%��+�&�B%c�2%�#$%�ä
10@0A��6Ü�	�	�#$%�@EA^@EA�3 � @EN�-H%d@"�2%���@0�$A��ZÜ�N��Z�.��%�Ü�	�	�#$%�@EA^1�@E#�NB%�-X�.��%�d-�%��Z@E�2%�AB	��6N�-H%�3P��A(>9� @0A�10@0-HTW�.%�IË�$�&-H%�#$M�*]ã�	�N � @0A(IJ@EKE%
NB-�%c	�MZ�.��%�-H%YÜ�	�	�#�%0@0A�-ß��AJ�	�NB�X-�NBÜ � #$@0-H-�%0-,*
?6�3�%0MW@0NB#�� � @0A�10@0-c�$�&%�IJ-Y�B@01�%CA�	10%�#�	 � ���.�=/AB	Í-��$ö,%C@EA�3ü@0��%FA�	��U�$AÚIJ	��&�$	�A+* ! �B%D-HN�Ü � #$@0-H-H%�-Û����	�1���3B%�3�$AÚ>9�U3�	ÍAB	��
� ��@EA���%c�&�B%�-�%"3�%0MW@0NB#��.-/%�O � %����6b"�B%��2%"A�	��.%�34*
)�%�%Y@0#$-�	^Q�2@0����� � -X�
#$@0-H-H%�-L@EA�3JT&IJ@0��%"Þ��2	 � %0-�-H��AB�G� #�@E-�-H%�-e*



� ÎO��Ð�M��0ÔPOWÑ.Ò���Î=Qr�0ÔHÔ;¡QÒ�¢HÒ��,ÒÓÐ��kÒ Õ6K

�éðdì��Pð �¤��t íFð � �^_y`Cìéð"ç���ë��b�}�Pç

¦@û�¬�² � ¬�×=ï�©b»L«Ì®�®W5³©}©b¨:Ed¬�¹rÏ�»O×
! �B��-ß%�A�NBI �$-/NB-�%�3J�.	PA�@0IJ%Y�.��%"3��$MWM&%��2%�AB�6�&0��%�-/	�M � @EA�1�@E-ß�$�&%0I*

ý QCanvasItem::Rtti_Item
äZ�
@EA�1�@E-ß�$�&%�I @0Ü�-H�.�2@ � �6Ü�@0-H% � #$@0-H-

ý QCanvasItem::Rtti_Ellipse
ý QCanvasItem::Rtti_Line
ý QCanvasItem::Rtti_Polygon
ý QCanvasItem::Rtti_PolygonalItem
ý QCanvasItem::Rtti_Rectangle
ý QCanvasItem::Rtti_Spline
ý QCanvasItem::Rtti_Sprite
ý QCanvasItem::Rtti_Text

�éðdì��Pð �¤£ `Cç�_y�����(ç � �¥_a`FìîðdçY�Eë������(ç

¦@û�¬�² � ¬�×=ï�©b»L«Ì®�®�¦@û�¬�² � ¬�×=ï�©b»O«Ë¯³¦@û�¬�² � ¬�×YÜçº�¬B² � ¬�×�±
� 	�A�-H�&��N � �&-L@c>9�
@EA�1�@E-�T&�&%�I 	�A � @EA�1�@E-d*9ÒÔ3K'ÔÒß.E*
)�%�%Y@0#$-�	(-H%��&� @0AB1�@0-eó.ô��.�+*,ú � �0*

¦@û�¬�² � ¬�×=ï�©b»L«Ì®�®�ýV¦@û�¬�² � ¬�×=ï�©b»L«Ë¯b±�� � ¨ª¼'©�Ï�¬�¹��
Ý %�-H�&��	��-/�.��%">9�
@EA�1�@E-�T&�&%0I @EA�3J�2%0IJ	�1�%�-/�$�åMW��	�IË�$�&- � @0AB1�@0-e*

·�¸y¸J¹�¦@û�¬B² � ¬�×=ï�©�»O«]®�®9¬�º�©b¨ � »^¯b±YºB¸J²�×�©
�6�6�p£G¾&©6�6ºe ��p�?�`�p£c� 	 £}�?ªp�� ���X TW�4�$-9���2	�10��3B%�3F�.	FK�%�%��C	�#�3�-H	�N�� � %GbY	��2K��$A��6*/_J%P-��.�2	�AB�E#$P@03�10��-H%^@E�E@E��AB-��ßN�-H��AB�D���X�$A�A�%�b
� 	�3�%B*
RQ-H%"�$-H' � �&�$1�%Bó.ôQ��AB-��.%�@E3+*

� ¸y¨rü�¦@û�¬�² � ¬�×=ï�©b»O«]®�®�¬�ü � ¬�²�º�»S¯d¨ª²³©��¶2¬�×=»^±�� � ¨ª¼'©}Ï�¬B¹��
! �B%�3B%�MW@EN�#$�?�$IJ��#$%�IJ%�AB�&@E�&�$	�A(IJ	�1�%�-4�&�B% � @0A�10@0-X�$�&%�IJ=]�$MZ���Z�$-X@0A��$IJ@0�.%�34ó.ô�=�Ü�d�&�B%�����%�-H%��Z1�%�#$	 � �$�&d��M�:ÈwBÒ}.�)4��- � =�@0A�3(3B	�%�-
AB	��&�B��AB�G�$M=:ÈwBÒ}.�)X�$- � *
SU	��.%a�&�B@0�9�$M9�	�N ��%��$IJ��#�%0IJ%�A��d�&�B��-ÛM&N�A � �.��	�AB=~�&�B%���%��$IJ��#�%0IJ%�A��.@0�.��	�A IJNB-��dA�	�� � ��@EA���%a�&�B% � @0AB1�@0-^��A @0A�b"@E�=UMW	��
%0O0@0IJ��#�%Y�$�åIJN�-H�åA�	��
@03�3J	��X��%�IJ	�1�%"���.%�IJ-e*
)�%�%Y@0#$-�	(>9� @0A�10@0-eõ�õ @03B1�@0A � %Bó.ô2�.� * � A��Q@0A�3J-H%��/"?%�#$	 � �$�.Bó.ô��.�+*,ú � �0*
5 %���IJ��#�%�IJ%0A��.%�3(��AD>��
@0AB1�@0-H)��������.%B*



� ÎO��Ð�M��0ÔPOWÑ.Ò���Î=Qr�0ÔHÔ;¡QÒ�¢HÒ��,ÒÓÐ��kÒ Õ6R

·�¸y¸J¹�¦@û�¬B² � ¬�×=ï�©�»O«]®�®9¬�²�¨r«]¬�©b»Oü�¯b±YºB¸;²�×�©
5 %��&NB�2AB- !65 R ; �$-/�.��% � @EA�1�@E-/���.%�I ��-L��AJIJ	��.�$	�A�ûZ	��&�B%��2bY�$-�%"�2%0�&NB�2A�-y }' 8 ) ; *
)�%�%Y@0#$-�	(-H%��<"Z%�#$	 � �$�&Bó.ô��.� *,ú � �L@EA�3D-H%��.' AB��IJ@E�&%�34ó.ô��.� *eú � �0*

¦65�»Oº�©Y¦@û�¬�² � ¬�×=ï�©b»O«]®�®�·�¸;Ï³²�ü�¨ª²�ã�5�»Oº�©³¯�±�º�¸;²�×�©�� � ¨ª¼b©�Ï�¬�¹��
5 %��&NB�2AB-/�&�B%dÜ�	�NBA�3B��AB�G�2% � �.@0A���#$%"�$AD���$O0%0#�-/�.��@E�6�&�B% � @0AB1�@0-ß���.%�I � 	�1�%���-,*
)�%�%Y@0#$-�	(Ü�	�N�AB3��$A�� 5 % � �&'+3�1�@EA � %�3+ó.ô��.� *,Õ6R6�0*
5 %���IJ��#�%�IJ%0A��.%�3(��AD>��
@0AB1�@0-H)��������.%�=�>��
@0AB1�@0-HÞ0	�#$���	�A�@E#�T&�&%�I @EA�3D>9� @0AB1�@0- ! %�OE�Ó*

¦65�»Oº�©Y¦@û�¬�² � ¬�×=ï�©b»O«]®�®�·�¸;Ï³²�ü�¨ª²�ã�5�»Oº�©�À�ü � ¬�²�ºB»Oüç¯�±$ºB¸J²�×�©�� � ¨ª¼'©}Ï�¬B¹��
5 %��&NB�2AB-/�&�B%dÜ�	�NBA�3B��AB�G�2% � �.@0A���#$%"	�M6����OE%�#�-ß�&�B@0�6�.��% � @EA�1�@E-/���.%�IÌ021ªÑªÑ � 	�1�%��4@0M&�&%��4@E3�1�@EA � %?ó � ôL�$- � @0#$#�%�34*
)�%�%Y@0#$-�	(Ü�	�N�AB3��$A�� 5 % � �Óó.ô��.� *,Õ6R6�0*

¦@û�¬�² � ¬�×eÜç¦@û�¬�² � ¬�×=ï�©b»L«]®9®�º�¬B² � ¬�×�¯b±�ºB¸;²�×�©
5 %��&NB�2AB-/�&�B% � @0AB1�@0- � 	�A��.@0�$A��$A��^�&�B% � @0AB1�@0-L���.%�I*

·�¸y¸J¹�¦@û�¬B² � ¬�×=ï�©�»O«]®�®9º�¸;¹r¹}¨rü�»O×�òâ¨ª©}¶¤¯³º�¸;²�×�©�¦@û�¬�² � ¬�×=ï�©b»O« Üç¸;©�¶2»=¼2±YºB¸;²�×�©�� � ¨ª¼b©�Ï�¬�¹��
5 %��&NB�2AB- !65 R ; ��M
�&�B% � @0AB1�@0-Q�$�&%�I bY�$#�# � 	�#$#$��3B%ÛbY���.�D�.��%�%',�w6)+Ó/���.%�IíÒ ë},�)+ÓX�.��%0c��@010%ÛIJ	�1�%�3DÜ�c�.��%0��� � N����2%�AB�
1�%�#$	 � �$�.��%�-Hû
	��.��%0�2bY��-H%Y�2%��.N���A�-G k' 8 ) ; *
)�%�%Y@0#$-�	 � 	�#$#$��-H��	�AB-,ó.ô��.� *,ÕBR6�0*

¦@û�¬�² � ¬�×=ï�©b»L«°Á�¨r×�©�¦@û�¬�² � ¬�×=ï�©b»O«]®�®�ºB¸J¹r¹}¨r×=¨r¸;²�×�¯O·�¸y¸J¹�»=Å³¬�º
©³±�ºB¸J²�×�©
5 %��&NB�2AB-/�&�B%d#$�$-�� 	�M � @0AB1�@0-L���.%�IJ-/�.��@E�å�&�B��- � @0AB1�@0-ß���.%�I ��@0- � 	�#$#��$3�%�3Fb"�$�.�+*
' � 	�#�#$�$-��$	�A���-~��%�A�%0�2@0#$#$^3B%�òBAB%�3F@E-U����OE%�#$-Q	�M+	�A�%^���.%�I 3B�2@Eb"�$A��(	�A��&�B%G���$O0%0#�-U	�M+@0A�	��.��%0�ß�$�&%�IJ=6Ü�NB� AB	��4@0#$#6-�NBÜ � #$@0-H-�%�-
@E�2%Û-H	J����% � �$-�%?*6'+#�-H	�=Z-��$A � %G���$O0%�#$ä�bY�$-�% � 	�#$#��$-��$	�A�3�%��.% � �.�$	�A � @EAFÜ�%Û-H#�	�b4=Z�.���$-LM&N�A � �&�$	�AFbY	���KE-Q��AC%��$�&�B%��ß%�OE@ � �
	��ß�$A�%0O0@ � �
IJ	�3B%�=�@ �}� 	���3��$A��Û�.	P�&�B%�)�îBÒÔ*9,?��@0��@0IJ%��.%���*
T&MO)�îBÒÔ*-,?�$- !65 R ; =��.��% � @EA�1�@E-/���.%�IJ-/��%��.N��2AB%�3(��@E1�%YÜ�%�%�AJ@ �k� NB�2@0�.%�#$Y�&%�-H�.%�3(MW	�� � 	�#$#��$-H��	�ACb"�$�.�P�.��% � @0A�10@0-ß�$�.%�I*
T&MO)�îBÒÔ*-,?�$-> }' 8 ) ; =��&�B% � @0A�10@0-/�$�&%0IJ-/�2%��.N���A�%�3(@E�2%236)+ÒÔÓ+�&�B% � @0AB1�@0-ß���.%�I*�ã0	�N � @0AJ�.%�-H�å�&�B% � @0AB1�@0-/�$�.%�IJ-/�2%0�&NB�2A�%03PNB-��$A��
� 	�#�#$�$3�%�-H_a���.�+ó.ôß��MB@0A�d@0��%9��AB�&%0�2%�-H�&�$A�� � 	�#�#$��-H�$	�A � @0AB3��$3�@0�.%�-e*�?6�NB-��$A��c�.���$- @E������	�@ � �B=E0	�N � @0AP����A�	���%9-�	�IJ% � @0AB1�@0-4�$�&%0IJ-
M&	��XbY��� � � � 	�#$#$��-H��	�AB-ß@E�2%YA�	��6��%�#�%01�@0AB�Ó*
! �B%9�2%0�&NB�2A�%03Û#��$-H�?�$-4@d#$�$-��Z	�M�>9� @0AB1�@0-HTW�.%�IJ-H=�Ü�N��?	�MW�.%�AÛ�	�NPbY��#$#]A�%�%�3^�&	 � @0-H�Z�&�B%~���.%�IJ-4�&	c�.��%0���å-HN�Ü � #�@E-�-X�.���%0-,* ! �B%9-�@EMW%
bY@E"�.	G3B	^�.���$-X�$-/�&	PN�-H%"�2�.�&��ó.ôßÜ�%�M&	��2% � @0-H�.��AB�Z* ! ���$-/���2	�10��3B%�-4-�	�IJ%Y	�MZ�&�B%dM&N�A � �.��	�AB@0#$���.Y	�M?�.��%"-H�&@EA�3�@E�23(�dx^xá3��AB@0IJ� �
� @0-H�
	���%0�2@0�.�$	�AP%01�%�A(	�A � 	�IJ���$#$%��2-/bY�B%��2%"3��AB@0IJ� �9� @E-��.-/@E�2%YA�	��å@E1�@0�$#$@0Ü�#$%B*
SU	��.%(�&�B@0�/@ � @0AB1�@0-d���.%�IÂIJ@0(Ü�%� 	�A���@ � @EA�1�@E-�=+%B* �Z*d�$�/bY@0- � �2%�@E�&%03ab"�$�.�a�&�B% � @0AB1�@0-d@0-���@0�2@EIJ%��.%���=
%�1�%�AÍ�.��	�NB�E�a�$�.-
� 	�	��23B��AB@0�.%�-~��#$@ � %(�$�XÜ�%��	�AB3��.��%^%�3���%(	�M �.��% � @EA�1�@E--� -9@0��%�@?*L� 	�#�#$��-H�$	�AÍ3�%��.% � �&�$	�A�	�A�#$PbY	���KE-~M&	�� � @0A�10@0-9�$�&%0IJ-~b"�B� � �
@E�2%YbY��	�#$#�c	��4��@E�2�.#�YbY�$�&�B��AJ�.��% � @EA�1�@E--� -/@0��%�@?*



� ÎO��Ð�M��0ÔPOWÑ.Ò���Î=Qr�0ÔHÔ;¡QÒ�¢HÒ��,ÒÓÐ��kÒ ú �

� ¸y¨rü�¦@û�¬�² � ¬�×=ï�©b»O«]®�®�üO¼È¬�´Ú¯�¦¥Ä³¬�¨ª²³©b»6¼çØí2¬�¨ª²³©�»=¼�±1� � ¨ª¼b©�Ï�¬�¹��
! �B��-ß@0Ü�-H�&��@ � �
1������&NB@0#�M&N�A � �.��	�AJ3B�2@0bY-/�.��% � @0A�10@0-/�$�&%0I NB-��$A���:ÈÒÔ1436,�)+Ók*
5 %���IJ��#�%�IJ%0A��.%�3(��AD>��
@0AB1�@0-H)��������.%�=�>��
@0AB1�@0-HÞ0	�#$���	�A�@E#�T&�&%�I @EA�3D>9� @0AB1�@0- ! %�OE�Ó*

·�¸y¸J¹�¦@û�¬B² � ¬�×=ï�©�»O«]®�®9»6²�¬�·y¹}»Oüz¯b±YºB¸J²�×�©
�6�6�p£G¾&©6�6ºe ��p�?�`�p£c� 	 £}�?ªp�� ���X TW�4�$-9���2	�10��3B%�3F�.	FK�%�%��C	�#�3�-H	�N�� � %GbY	��2K��$A��6*/_J%P-��.�2	�AB�E#$P@03�10��-H%^@E�E@E��AB-��ßN�-H��AB�D���X�$A�A�%�b
� 	�3�%B*
RQ-H%"�$- ; AB@0Ü�#$%�3+ó.ôQ��AB-��.%�@E3+*

� ¸y¨rü�¦@û�¬�² � ¬�×=ï�©b»O«]®�®�¶�¨rü�»^¯�±
)���	��2�.��@EA�3JM&	��+-H%��/"/��-H��Ü�#$%Bó� k' 8 ) ; ô0*

·�¸y¸J¹�¦@û�¬B² � ¬�×=ï�©�»O«]®�®9¨r×�À�º�©b¨ � »^¯�±$ºB¸J²�×�©
5 %��&NB�2AB- !65 R ; �$M6�&�B%d>��
@0AB1�@0-HTW�.%�I ��-L@ � �&�$1�%�ûZ	��.��%���b"�$-H%d��%��&NB�2AB-> }' 8 ) ; *

·�¸y¸J¹�¦@û�¬B² � ¬�×=ï�©�»O«]®�®9¨r×�Ã�²�¬�·y¹}»Lü�¯�±�º�¸;²�×�©
5 %��&NB�2AB- !65 R ; �$M6�&�B%d>��
@0AB1�@0-HTW�.%�I ��-L%�A�@EÜ�#�%03�ûZ	��&�B%��2bY�$-�%"�2%0�&NB�2A�-y }' 8 ) ; *

·�¸y¸J¹�¦@û�¬B² � ¬�×=ï�©�»O«]®�®9¨r×=Âa»=¹}»Lº
©b»Lüu¯b±�ºB¸;²�×�©
5 %��&NB�2AB- !65 R ; �$M6�&�B% � @0AB1�@0-L���.%�IË�$-ß-H%�#$% � �.%�3Bû?	��.��%0�2bY��-H%"�2%��.N���A�-> k' 8 ) ; *

·�¸y¸J¹�¦@û�¬B² � ¬�×=ï�©�»O«]®�®9¨r×FE�¨r×=¨ª·a¹}»S¯b±�ºB¸;²�×�©
5 %��&NB�2AB- !65 R ; �$M6�&�B% � @0AB1�@0-L���.%�IË�$-ß10��-H��Ü�#$%c	��.��%���b"�$-H%d��%��&NB�2AB-G }' 8 ) ; *
SU	��.%G�.��@E�+�$A��&�B��- � 	�A��.%�O0� !65 R ; 3�	�%�-�36%b, IJ%�@0A��&�B@0�4�.��% � @0AB1�@0-~�$�&%0I ��- � N��2��%�A��.#$^�$AC@(1��$%�b4=6IJ%���%�#�^�&�B@0�4�$M @P1��$%�b°�$-
-H��	�bY�$A��P�&�B%Y@0�2%0@ÛbY��%���%"�.��% � @0A�10@0-ß�$�.%�I ��-L��	�-��$�.��	�AB%�3�=B@0A�3F�&�B%"�$�.%�I ��-LA�	��
	�Ü�- � NB�2%�3JÜ�c�$�.%�IJ-/bY���.�D�B������%��ßö�1�@E#�NB%�-�=
@EA�3D�.��%"1��$%�bá�$-ßAB	��6	�Ü�- � N���%�3JÜ�Y	�1�%��2#$@00��AB�GbY��AB3�	�bY-H=����
b"	�NB#�3JÜ�%Y1��$-H��Ü�#$%B*
)�%�%Y@0#$-�	(-H%��<"/�$-��$Ü�#$%Bó.ô��.� *eú � �U@0AB3Jö�ó.ô��.� *,ú�ÕB�0*

� ¸y¨rü�¦@û�¬�² � ¬�×=ï�©b»O«]®�®�«Ì¸ � »^¯�üd¸JÏ³·y¹}»uÅ�µdü�¸;Ï³·y¹}»�ù@±
\C	�1�%�-/�.��% � @0A�10@0-/�$�&%0I �.	^�.��%"@0Ü�-H	�#$N��.%"��	�-��$�&�$	�Aóªî�=9úåô0*

� ¸y¨rü�¦@û�¬�² � ¬�×=ï�©b»O«]®�®�«Ì¸ � »=§�ù|¯³ü�¸JÏ³·y¹}»°üLÅ³µaü�¸JÏ³·y¹}»VüOù@±�� � ¨ª¼b©�Ï�¬�¹��
\C	�1�%�-/�.��% � @0A�10@0-/�$�&%0I ��%�#�@E�&�$1�%Y�.	G�$�&- � N����2%�AB�6��	�-H���.��	�AJÜ�Dór5}î�=�5rú6ô0*



� ÎO��Ð�M��0ÔPOWÑ.Ò���Î=Qr�0ÔHÔ;¡QÒ�¢HÒ��,ÒÓÐ��kÒ ú �

¨ª²³©|¦@û�¬�² � ¬�×=ï�©b»L«]®9®�¼b©�©b¨6¯�±$ºB¸J²�×�©�� � ¨ª¼'©�Ï�¬�¹��
5 %��&NB�2AB- � ó.>9�
@EA�1�@E-�T&�&%�IõWõ 5 �&�.��~ETW�.%�IJô0*
'+#$�&�B	�N����F	�MW�.%�ADM&�2	�bYA�%03JN���	�ACÜ�c��N�����-H�&-H= 5 N�A ! �$IJ% ! ���%cTW3�%0A��.��ò � @E�&�$	�AD�$-ß1�%���ÛN�-H%�M&N�#?��AD�.��%0-�% � #�@E-�-H%�-U@0-L���+@0#$#�	�bY-Q@
>��
@0AB1�@0-L�&	PÜ�%"@0AD%�M&ò � ��%0A��6�$A�3�%0O0%�3(-H�&	���@0��%"IJ% � ��@EA��$-�I*
\C@0K�%Û�	�NB�ß3�%0�2�$1�%�3 � #�@E-�-H%�-U�2%��.N���AD�.��%��$�/	�bYAF1�@E#�NB%�-UMW	��/���&�.��ó.ô�=�-H	J�&�B@0�
0	�N � @EAF3B��-H�&�$A���N��$-H�CÜ�%��.bY%�%�AD	�Üxà|% � �.-ß��%��.N��2AB%�3
Ü�Y>9� @0AB1�@0-eõ�õ @E�Óó.ô0*�ã�	�N(-��B	�N�#$3DN�-H%Y1�@0#$N�%0-ß���2%�@E�&%��4�.��@EA �,����� �.	G@E#�#$	�b�%0O0�.%�A�-H��	�AB-/�.	G�.���$- � #$@0-H-e*
7 1�%��2NB-�%G	�M
�.���$-QM&N�A � �.��	�AB@0#$���. � @0AF3B@0IJ@E�E%^����� -Q%�O0�.%�AB-��$Ü���#$�$�&}*L e	��/%�OE@0IJ��#$%�=Z	�A � %Û�	�NC��@010%Û��3B%�A��.�$òB%�3C@^Ü�@E-�% � #$@0-H-Q	�M @
>��
@0AB1�@0-HTW�.%�I MW	�N�AB3^Ü�d>9�
@EA�1�@E-,õWõ @0��ó.ô�= � @E-��6�$�Z�&	G�&�B@0�Z�&0��%�@EA�3 � @0#$#�IJ%�@EA��$A���MWNB#�IJ%��&�B	�3�-4�2@E�&�B%��
�.��@EA^@ � �.��AB�ÛN���	�A^�.��%
	�Üxà|% � �
Ü�@0-H%�3(	�AJ���.-ß���&�.��1�@0#$N�%?*
 e	��4%�OE@0IJ��#$%Bõ

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

}
}
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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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ý QGL::DoubleBuffer
ý QGL::DepthBuffer
ý QGL::Rgba
ý QGL::AlphaChannel
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ý QGL::AccumBuffer
ý QGL::StencilBuffer
ý QGL::StereoBuffers
ý QGL::DirectRendering
ý QGL::HasOverlay
ý QGL::SingleBuffer
ý QGL::NoDepthBuffer
ý QGL::ColorIndex
ý QGL::NoAlphaChannel
ý QGL::NoAccumBuffer
ý QGL::NoStencilBuffer
ý QGL::NoStereoBuffers
ý QGL::IndirectRendering
ý QGL::NoOverlay
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#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 );
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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" );
if ( !format().alphaChannel() )

qWarning( "Could not get alpha channel; results will be suboptimal" );
...

}
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)�%�%Y@0#$-�	(3�%0MW@0NB#��� e	��2IJ@E�Óó.ôI�.�+* �,� R6�U@EA�3J-H%�� 7 ���&�$	�A+ó.ô��.� * ���,� �0*
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5 %��&NB�2AB- !65 R ; �$M6�&�B%d@ �}� NBIJN�#$@0�.��	�AFÜ�N�MWM&%��+��-/%0A�@0Ü�#$%�3Bû6	��&�B%��2bY�$-�%"�2%��.N���A�-G k' 8 ) ; * ! ��%"@ �}� N�IJNB#�@E�&�$	�ADÜ�N�M&MW%��4�$-/3��$-H@0Ü�#$%�3
Ü�Y3B%�MW@EN�#$�Ó*
)�%�%Y@0#$-�	(-H%��&' �}� N�Ió.ô��.� * ���,� �0*
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3B��-H@0Ü�#$%�3DÜ�Y3B%�MW@EN�#$�Ó*
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5 %��&NB�2AB-+�.��%d3�%�M&@0NB#��6>� 8  e	��2IJ@0�BMW	��+�&�B%�@E����#$� � @0�.��	�A4*�'+#�#�>� 8 _a�$3���%��.-X�&�B@0�Z@0��% � ��%�@0�.%�3PN�-H%��.���$-XMW	���IJ@0�ZN�AB#�%�-H-X@0AB	��&�B%��
M&	��2IJ@E�6��-L-���% � �$òB%�3B=�%B* �Z*�b"�B%�AJ�.��%�Y@0��% � 	�A�-H�&��N � �&%�34*
T&M4A�	D-H��% � ��@E#63�%�M&@0N�#$�XMW	���IJ@0�4��@E-UÜ�%�%�A�-�%��XNB-��$A��F-�%�� Ý %�MW@EN�#$�� e	���IJ@0��ó.ô�=��.��%G3B%�MW@EN�#$�XMW	���IJ@0�+��-9�.��%^-�@EIJ%G@E-~�&�B@0� � ��%�@0�.%�3
bY�$�&�J>I 8  e	��2IJ@E�Óó.ô0*
)�%�%Y@0#$-�	(-H%�� Ý %�M&@0N�#$�� e	��2IJ@0��ó.ôI�.� * ����� �0*

¦6��Á�¾y¸J¼É«]¬�©Y¦6��Á�¾y¸;¼È«]¬B©�®9®�ü�»OÎ�¬�Ï³¹r©bÆ � »6¼'¹}¬�ùJ¾y¸J¼É«]¬�©³¯�±��ß×�©b¬�©b¨rºt�
5 %��&NB�2AB-/�&�B%d3B%�MW@EN�#$�å>� 8  e	���IJ@0�ZMW	��4	�1�%0�2#$@0 � 	�AB�&%�OE�&-e*
! �B%YMW@ � �&	���d3B%�MW@EN�#$�å	�1�%���#�@EYMW	��2IJ@E�6��-eõ

ý Ý 	�N�Ü�#$%"Ü�NBMWM&%��xõ Ý �$-H@0Ü�#$%�3+*
ý Ý %����.�PÜ�NBMWM&%��xõ Ý �$-H@0Ü�#$%�3+*
ý 5 a?6'~õ Ý �$-H@0Ü�#$%�3ó.�|* %B* = � 	�#$	��X�$A�3�%0Oc%�A�@EÜ�#�%�3Bô0*
ý '+#����B@ � �B@0A�AB%�#�õ Ý �$-H@0Ü�#$%�3+*
ý ' �}� NBIJN�#$@0�.	��XÜ�N�M&MW%��,õ Ý �$-�@EÜ�#�%�34*
ý )��.%�A � ��#BÜ�N�M&MW%��,õ Ý ��-H@0Ü�#$%�34*
ý )��.%��2%0	
õ Ý �$-�@EÜ�#�%�34*
ý Ý ����% � �6��%�A�3B%��2�$A��6õ ; AB@0Ü�#$%�3+*
ý 7 1�%0�2#$@0Bõ Ý ��-H@0Ü�#$%�34*
ý Þ�#$@0AB%Bõ � ó.�|* %B* =�ò?�2-H�6	�1�%��2#$@0Y��#$@0AB%�ô0*

)�%�%Y@0#$-�	(-H%�� Ý %�M&@0N�#$�� e	��2IJ@0��ó.ôI�.� * ����� �0*
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)�%�%Y@0#$-�	(-H%�� Ý %����.�+ó.ôI�.�+* ���,� �0*
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Ý �$�2% � �å�2%�AB3�%�����AB�c��-L%�A�@EÜ�#�%03JÜ�"3B%�MW@EN�#$�Ó*
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5 %��&NB�2AB- !65 R ; �$M63�	�NBÜ�#�%"Ü�N�M&MW%�����AB�Û��-L%�A�@EÜ�#�%03�ûZ	��&�B%��2bY�$-�%"�2%0�&NB�2A�-y }' 8 ) ; * Ý 	�N�Ü�#$%dÜ�NBMWM&%��2�$A��Û�$-/%�AB@0Ü�#$%�3JÜ�Y3�%�M&@0NB#���*
)�%�%Y@0#$-�	(-H%�� Ý 	�N�Ü�#$%�?6NBMWMW%0�xó.ôI�.� * ���,� �0*

·�¸y¸J¹�¦6��Á�¾y¸;¼È«Ì¬�©b®�®�¶2¬�×=Æ¥�»6²l��Áz¯�±1�ß×�©b¬�©b¨rº"�
5 %��&NB�2AB- !65 R ; �$M6�&�B%dbY�$A�3B	�bá-H�-��.%�I ��@E-/@0AB 7 ��%�A� 8 -HN�����	��2�.û?	��.��%0�2bY��-H%"�2%��.N���A�-G }' 8 ) ; *
SU	��.%Bõ?�.���$-/MWNBA � �.�$	�AJIJN�-H�åA�	��åÜ�% � @0#$#�%�3JNBA��.��#B�&�B%Y>9' ����#�� � @E�&�$	�A(	�Üxà.% � �å��@E-/Ü�%�%�A � �2%�@E�&%�34*

·�¸y¸J¹�¦6��Á�¾y¸;¼È«Ì¬�©b®�®�¶2¬�×=Æ¥�»6²l��Á�Æ � »=¼b¹}¬�ùa×�¯�±1�ß×�©b¬�©b¨rºt�
5 %��&NB�2AB- !65 R ; �$M6�&�B%dbY�$A�3B	�bá-H�-��.%�I -�NB����	����&- 7 ��%�AB 8 	�1�%���#�@E�-Hû?	��.��%0�2bY��-H%Y�2%��.N���A�-G k' 8 ) ; *
SU	��.%Bõ?�.���$-/MWNBA � �.�$	�AJIJN�-H�åA�	��åÜ�% � @0#$#�%�3JNBA��.��#B�&�B%Y>9' ����#�� � @E�&�$	�A(	�Üxà.% � �å��@E-/Ü�%�%�A � �2%�@E�&%�34*

·�¸y¸J¹�¦6��Á�¾y¸;¼È«Ì¬�©b®�®�¶2¬�×=Æ � »=¼b¹}¬Bùu¯�±$ºB¸J²�×�©
5 %��&NB�2AB- !65 R ; �$M6	�1�%���#�@Ed��#$@0AB%c��-ß%�A�@EÜ�#�%�3Bû6	��&�B%��2bY�$-�%"�2%0�&NB�2A�-G k' 8 ) ; *
7 1�%��2#$@0Y�$-ß3B��-H@0Ü�#$%�3JÜ�Y3�%�M&@0NB#���*
)�%�%Y@0#$-�	(-H%�� 7 1�%��2#$@0?ó.ô��.� * ���e� �0*

¨ª²³©|¦6��Á�¾y¸;¼É«]¬�©b®�®��¹}¬B²�»^¯�±�º�¸;²�×�©
5 %��&NB�2AB-ß�.��%c��#$@0AB%c	�Må�&�B��-LMW	���IJ@0��* ! �B%Y3�%�M&@0N�#$�+MW	��XA�	���IJ@0#BMW	��2IJ@E�&-L��- � =?b"�B� � �DIJ%�@EA�-Q�&�B%"AB	��2IJ@E#B��#$@0AB%B* ! ��%c3B%�MW@EN�#$�
M&	��X	�1�%���#�@E"M&	��2IJ@E�&-X�$- � =Bb"�B� � �J��-ß�&�B%"ò?�2-H�6	�1�%���#�@EY��#�@EA�%B*
)�%�%Y@0#$-�	(-H%��&Þ�#�@EA�%Bó.ô��.� * ���,� �0*

·�¸y¸J¹�¦6��Á�¾y¸;¼È«Ì¬�©b®�®�¼ÉãÉ·�¬$¯�±�ºB¸J²�×�©
5 %��&NB�2AB- !65 R ; �$M 5 d?6' � 	�#$	��dIJ	�3B%D��-c-H%���* 5 %��.N���A�-� }' 8 ) ; �$M � 	�#�	��"�$A�3�%0OCIJ	�3B%F�$-"-H%���* ! ��%F3�%�M&@0N�#$� � 	�#$	���IJ	�3B%F�$-
5 d?6'U*
)�%�%Y@0#$-�	(-H%�� 5 ��Ü�@?ó.ô��.� * ��� ÕB�0*

� ¸y¨rü�¦6��Á�¾y¸;¼È«]¬B©�®9®�×=»6©�À�ºBº�Ï�«Ë¯O·�¸y¸J¹�»=²�¬�·y¹}»S±

T&MO)+36ÒÔ&'Ñª)/�$- !65 R ; %�A�@EÜ�#�%�-L�&�B%d@ �}� N�IJN�#$@0�.�$	�ADÜ�N�M&MW%���ûB	��.��%���bY��-H%Y3��$-�@EÜ�#�%�-ß�&�B%"@ �}� N�IJN�#$@0�.�$	�ADÜ�N�M&MW%���*
! �B%Y@ �}� N�IJNB#�@E�&�$	�ADÜ�N�M&MW%��4�$-/3��$-H@0Ü�#$%�3JÜ�Y3�%�M&@0N�#$��*
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! �B%Y@ �}� N�IJNB#�@E�&�$	�ADÜ�N�M&MW%��4�$-/N�-H%�3JM&	�� � �2%0@0�.%dÜ�#$N��X%�M&MW% � �&-X@EA�3JIJNB#��.����#�%c%�OE��	�-HN��2%0-,*
)�%�%Y@0#$-�	(@ �k� NBIó.ô��.� * �e� R6�0*

� ¸y¨rü�¦6��Á�¾y¸;¼È«]¬B©�®9®�×=»6©�À�¹r�¶�¬�¯O·�¸y¸J¹�»=²�¬�·y¹}»S±
T&MO)+36ÒÔ&'Ñª)/�$- !65 R ; %�A�@EÜ�#�%�-L�&�B%d@E#�����@ � �B@0ABA�%�#$û6	��&�B%��2bY�$-�%"3��$-H@0Ü�#$%�-ß�.��%"@0#$����@ � ��@EA�AB%�#|*
! �B%Y@0#$����@cÜ�NBMWMW%0�+�$-/3B��-H@0Ü�#$%�3DÜ�Y3�%0MW@0NB#���*
! �B%(@0#$����@ � ��@EA�A�%0#
�$-��.���� � @0#$#$JN�-H%�3ÍMW	��~�$IJ��#$%�IJ%�AB�&�$A��C�&��@0A�-H��@E�2%�A � (	��~�&��@0AB-�#$N � %�A � }* ! �B%^'÷��A 5 d?6' -H��% � ��ò?%�-9�.��%
�.�2@EA�-H��@0��%�A � Y	�M?@G����OE%�#�*
)�%�%Y@0#$-�	(@0#$���B@?ó.ô��.�+* �,� R6�0*

� ¸y¨rü�¦6��Á�¾y¸;¼È«]¬B©�®9®�×=»6©�Íz»OÎ�¬�Ï³¹r©�¾y¸J¼É«]¬�©�¯�ºB¸J²�×�©�¦6��Á�¾y¸;¼È«Ì¬�©YØåÎ;±��ß×�©b¬�©b¨rºt�
)�%��&-X@YAB%�bñ3�%0MW@0NB#��Z>� 8  e	��2IJ@0�?MW	��+�.��%�@E����#$� � @0�.��	�A(�.	�ëE*Ô e	��+%�O0@EIJ��#�%0=��.	G-H%��Z-H��AB�E#$%YÜ�N�MWM&%��2�$A��Y@E-X�&�B%d3B%�MW@EN�#$�?�$A�-H�.%�@03(	�M
3B	�N�Ü�#$%YÜ�N�MWM&%��2�$A���=��	�NB�XIJ@0�$A+ó.ô � @EA � 	�A��.@0�$A � 	�3B%Y#��$KE%Y�.���$-,õ

QApplication a(argc, argv);
QGLFormat f;
f.setDoubleBuffer( FALSE );
QGLFormat::setDefaultFormat( f );

)�%�%Y@0#$-�	(3�%0MW@0NB#��� e	��2IJ@E�Óó.ôI�.�+* �,� R6�0*

� ¸y¨rü�¦6��Á�¾y¸;¼È«]¬B©�®9®�×=»6©�Íz»OÎ�¬�Ï³¹r©bÆ � »6¼'¹}¬�ùJ¾y¸J¼É«]¬�©³¯�º�¸;²�×�©�¦6��Á�¾y¸;¼È«]¬B©|ØÚÎ;±��}×�©�¬B©�¨rº"�
)�%��&-X@YAB%�bñ3�%0MW@0NB#��Z>� 8  e	��2IJ@0�?MW	��+	�1�%���#�@E � 	�A��.%�O0�.-4�&	>ë0* ! ���$-XMW	��2IJ@E�B�$-/NB-�%�3PbY��%�AB%�1�%��+@Y>� 8 _a��3B�E%0�6��- � �2%�@E�&%�3^bY���.�
@GMW	��2IJ@E�6�&�B@0�6�B@0- 7 1�%���#�@EBó.ôß%�AB@0Ü�#$%�3+*
 e	��4%�OE@0IJ��#$%�=��.	G��%��å@G3�	�N�Ü�#$%"Ü�N�MWM&%��2%03P	�10%��2#$@0 � 	�AB�&%0O0�ßó.�$M?@E1�@0�$#$@0Ü�#$%�ô�=�NB-�% � 	�3B%Y#��$KE%Y�.���$-,õ

QGLFormat f = QGLFormat::defaultOverlayFormat();
f.setDoubleBuffer( TRUE );
QGLFormat::setDefaultOverlayFormat( f );

'+-�NB-�NB@0#$= 0	�N � @0Aaò?A�3�	�NB�/@0M&�&%��UbY�$3���%�� � ��%�@0�.��	�AabY�B%��&�B%��Q�&�B%^NBA�3�%0�2#$���AB� 7 ��%�AB 8 -�0-��.%�I b"@E-9@0Ü�#$%(�&	C���2	�10��3B%^�.��%
��%��]N�%�-H�.%�3J-���% � �$ò � @0�.��	�A4õ

// ...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
}

)�%�%Y@0#$-�	(3�%0MW@0NB#�� 7 1�%0�2#$@0� e	���IJ@0��ó.ôI�.� * �,� RB�0*
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)�%�%Y@0#$-�	(3�%0���&�4ó.ô��.� * �e� R6�0*
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Ý �$�2% � �å�2%�AB3�%�����AB�c��-L%�A�@EÜ�#�%03JÜ�"3B%�MW@EN�#$�Ó*
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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:

void initializeGL()
{

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

}
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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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��%��.N��2AB%�3Ú��IJ@E�E%a�$-ÛAB	��9N�-H@0Ü�#$%�@0-Û@Í>�TWIJ@0��%�=QÜ�N��9>�TWIJ@0��%Bõ�õ b"�$3��.�+ó.ô�=Q>9T&IJ@0��%Bõ�õ �B%���������ó.ôP@0A�3 >�TWIJ@0��%Bõ�õ Ü����.-,ó.ôPIJ@0�Ü�%
NB-�%03PbY�$�&� 7 ��%�AB 8 * ! �B%�MW	�#$#$	�b"�$A��GMW%�b�#$��AB%�-/@E�2%�M&�2	�I°�.��%"�.%�O0�.N���%9%�O0@EIJ��#$%B*]\F	�-H�6	�M?�&�B% � 	�3B%��$-/�$�2�2%0#�%�10@0A��.=�-H	ÛbY%/à|N�-H�
�]NB	��&%Y�.��%"MW%�b�#��$A�%�-LbY%"bY@EA���õ

QImage tex1, tex2, buf;
if ( !buf.load( "gllogo.bmp" ) ) { // Load first image from file

_J% � �2%�@E�&%2,�)�î"�Có.@EA�3J@0AB	��&�B%��41�@0����@EÜ�#�%0ôLM&	�� 7 ��%�AB 8 =�@0AB3J#�	�@E3J@c�2%�@E#���IJ@E�E%c�$A��.	S&��-ëE*

tex1 = QGLWidget::convertToGLFormat( buf ); // flipped 32bit RGBA

'`MW%�bá#��$A�%�-L#�@E�&%0��=�bY% � 	�AB1�%��2��&��-ëU��AB�&	 7 ��%�A� 8 M&	��2IJ@E�6@0A�3J-H�.	��2%Y���
��A�,�)�î"�å*
glTexImage2D( GL_TEXTURE_2D, 0, 3, tex1.width(), tex1.height(), 0,

GL_RGBA, GL_UNSIGNED_BYTE, tex1.bits() );

'+A�	��.��%0�XMWN�A � �.��	�AJ�$AJ�.��%"-�@EIJ%c%�O0@EIJ��#�%"N�-H%�-�,�)�î"�GbY���.� 7 ��%�A� 8 *
; O0@EIJ��#$%Bõ?	���%�AB�E# [��&%0O0�.N��2%�[��E#$�&%0O0	�Üxà�* � ��� *
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5 %��&NB�2AB- !65 R ; �$M6�&�B% � 	�A��.@0�$A�%�3S 8 ��%�A�3B%��2�$A�� � 	�A��.%�O0�6�B@0-/3B	�N�Ü�#$%YÜ�N�MWM&%��2�$A���ûZ	��&�B%��2bY�$-�%"�2%0�&NB�2A�-y }' 8 ) ; *
)�%�%Y@0#$-�	(>� 8  e	���IJ@0��õ�õ 3B	�N�Ü�#$%�?6N�M&MW%��,ó.ôI�.� * ���,� �0*
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5 %��&NB�2AB-/�&�B%dM&	��2IJ@E�6	�M6�&�B% � 	�A��.@0�$A�%�3S 8 �2%0A�3�%0�2�$A�� � 	�A��.%�O0��*
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5 %��&NB�2AB- !65 R ; ��Må3B��-H��#$@0Û#$�$-�� -��B@0�2�$A��PbY���.�D@EA�	��.��%��X>� 8 _a�$3���%��
bY@E-L��%��]N�%�-H�&%03J��AC�&�B% � 	�A�-H�&��N � �&	��$=�@EA�3D�.��%� 8 -H�-��.%�I
bY@E-~@0Ü�#$%G�.	D���2	�10��3B%Û���.û4	��&�B%��2bY�$-�%^�2%��.N���A�-d }' 8 ) ; * ! ��%� 8 -H�-H�&%�I IJ@0GM&@0�$#6�&	J���2	�1��$3�%^3��$-���#$@0P#$��-H�4-��B@0�2�$A��J�$M+�&�B%G�.b"	
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)�%�%Y@0#$-�	(MW	���IJ@0��ó.ô��.� * ��� K6�0*

·�¸y¸J¹�¦6��Á=òâ¨rü�ãG»=©b®�®�¨r×FEd¬�¹}¨rüà¯b±�ºB¸;²�×�©
5 %��&NB�2AB- !65 R ; ��M
�&�B%cb"�$3���%��+��@E-L@^1�@0#$��3Y 8 �2%�AB3�%�����AB� � 	�A��.%�O0�.ûå	��.��%���bY��-H%c�2%��.N���A�-a }' 8 ) ; *e'übY��3B�E%0� bY�$#�#?Ü�%Û�$A�1�@E#��$3F�$M
�.��%Y-H�-H�&%�I ��@E-/A�	 7 ��%0AB 8 -�NB����	��2��*
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\C@0K�%�-X�.���$-+bY�$3���%��6�.��% � N��2��%�A��ZbY�$3���%��6MW	�� 7 ��%�A� 8 	���%���@0�.��	�AB-�=]��* %?*]IJ@0K�%�-4�&�B%�bY�$3���%���� -X�2%�AB3�%�����AB� � 	�A��.%�OE�B�.��% � N����2%�AB�
7 ��%�AB 8 ��%�A�3B%��2�$A�� � 	�A��.%�O0��*
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void MyWidget::drawIcon( QPainter* p, QPoint pos )
{

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

ã0	�N IJ�������9@E#�-H	üIJ@0K�%�NB-�%�	�MU�.��%�' � �&�$1�%�IJ	�3�%�=L��%�����@0��-cIJ@0K���AB��	�NB�cb"�$3���%��9' � �.�$1�%CbY�B%�A �&�B%CIJ	�NB-�%��$-Û	�1�%��Y�.��%
bY�$3���%��/ó.-�%0%9>9_a�$3���%��ÓõWõ %�A��.%�� ; 1�%0A���ó.ô�ô�=EbY���$#$%9�&�B%9IJ	�N�-H%9�$-4���2%�-H-H%�3G��%0A�3��$A��Y�.��%9��%�#$%�@0-H%9�.��@0�?bY��#$#]@ � �&�$1�@0�.%9�.��%9M&N�A � �.��	�AB=
	���b"�B%�A�$�ß�$-"�&�B% � N����2%�AB�&#$J-H%�#�% � �.%�3Í�$�&%�I*"T&M/�.��%JbY��3B�E%0� � @0AÜ�%(�.	��E��#$%�3�=X�.��%SF 7 ABFLIJ	�3�%JIJ�$�E�B�LÜ�%JNB-�%�3�&	�3���@0b @
3B��M&MW%���%�A��6� � 	�A4*
)�%�%Y@0#$-�	(>9Þ��$O0IJ@E�u�.� * ��� øB��=�> 8 @0Ü�%�#L�._a�$3���%��.-ßbY�$�&�J>9����=�> ! 	�	�#�?6NB�&�.	�Au� Ý �$@0#$	��E-L@0AB3J_a��AB3�	�bY-ßbY�$�&�J>9����=
>�Þ0	���NB��\F%�ABN�� Ý �$@0#$	���-ß@0AB3J_a��AB3�	�bY-ßbY�$�&�(>9����=�>9\C@0�$A�_a�$A�3B	�bJõWõ N�-H%�-9?6����Þ��$O0IJ@0��-�� Ý �$@0#$	��E-L@0A�3J_a�$A�3B	�bY-ßbY���.�J>9����=
QRQT Ý %�-H�$�EAJ<9@EA�3BÜ�	�	�KZõ?T � 	�A�� � 8 @0Ü�%�#$=�\F� � ��	�-�	�M&�6T � 	�ASL@E#�#$%��2�=BL��@0���B� � -/�
#$@0-H-�%0-�=BTWIJ@0��%cÞ���	 � %�-H-��$A��^�
#$@0-H-�%0-ß@0AB3
T&IJ��#$� � ���.#�c@EA�3 ; O0��#�� � �$�&#$Y)���@E�2%�3J� #�@E-�-H%�-e*



� OC�}ÏxÐ���Ò�ÑåÎ6Q �EÔ�ÔJ¡LÒ�¢ÓÒ��xÒÓÐ��}Ò �,� ø

�éðdì��Pð �¤��t íFð � �^_y`Cìéð"ç���ë��b�}�Pç

¦@ï+º�¸;²�Âa»=©b®�®�óá¸aü�»

! �B��-ß%�A�NBI �.���%"3�%0- � �2�$Ü�%�-/�.��%"IJ	�3�%YMW	��4bY��� � �J@c���$O0IJ@E�(��-/�$A��.%�AB3�%�3J�.	GÜ�%YN�-H%�34* ! ��% � NB�2��%�A��.#�Y3B%�òBAB%�3(IJ	�3�%�-ß@0�2%?õ

ý QIconSet::Normal
ä Ý �$-���#�@EÛ�&�B%Y����OEIJ@0�JbY��%0AF�.��%cN�-H%��/�$-QA�	��
�$A��.%���@ � �.�$A��Pb"�$�.�D�&�B%c� � 	�A�=?Ü�N�� �&�B%cMWN�A � �.��	�AB@0#$���.

�2%0���2%�-H%�AB�&%�3PÜ�Y�&�B%Y� � 	�AJ��-/@E1�@0�$#$@0Ü�#$%B*
ý QIconSet::Disabled

ä Ý ��-H��#$@0Y�&�B%Y����OEIJ@0�PbY��%�AJ�.��%"MWNBA � �.�$	�A�@0#$�$�&c��%����2%0-�%�AB�&%03^Ü�Y�.��%Y� � 	�AJ��-ßA�	��å@E1�@0�$#�@EÜ�#�%?*
ý QIconSet::Active

ä Ý ��-H��#$@0^�&�B%Û���$O0IJ@0�CbY��%�AC�&�B%ÛMWNBA � �.�$	�A�@0#$�$�&P�2%����2%�-H%�A��.%�3DÜ�^�&�B%Û� � 	�A���-U@010@0�$#�@EÜ�#�%P@0AB3C�.��%
N�-H%��X�$-ß�$A��.%��2@ � �.��AB�ÛbY���.�J�.��%"� � 	�A�=�M&	��4%�O0@EIJ��#�%0=�IJ	�1���AB�G�.��%"IJ	�N�-H%Y	�1�%��X�$�å	�� � #$� � KE�$A��P����*

¦@ï+º�¸;²�Âa»=©b®�®�Ây¨rÇÈ»

! �B��-ß%�A�NBI �.���%"3�%0- � �2�$Ü�%�-/�.��%"-��$ö,%"@E�åbY��� � �J@c���$O0IJ@E�(��-/�$A��.%�AB3�%�3J�.	^Ü�%"N�-H%�34* ! ��% � NB�2��%�A��.#�Y3B%�òBAB%�3(-��$ö,%�-ß@E�2%Bõ

ý QIconSet::Automatic
ä ! �B%d-H�$öx%Y	�M6�.��%"���$O0IJ@0�(�$-ß3B%��&%0�2IJ�$A�%�3(MW��	�IË�$�&-ß����OE%�#�-H��ö,%B* ! ���$-/�$-/@cN�-H%�MWNB#�3B%�MW@EN�#$�Ó*

ý QIconSet::Small
ä ! ��%"����OEIJ@0�(�$-/�&�B%Y-�IJ@E#�#$%��X	�M6�.b"	
*

ý QIconSet::Large
ä ! ��%"����OEIJ@0�(�$-/�&�B%Y#�@E�2��%��X	�MZ�&bY	
*

T&M
@Û)�IJ@0#$#?����OEIJ@0�J�$-LAB	��
-H%�� Ü�c>�T � 	�AB)�%���õ�õ -H%��.Þ���OEIJ@0� ó.ô�=B�&�B% 8 @E�2��%Û���$O0IJ@E�Jb"�$#$#?Ü�%c@EN��.	�IJ@0�.� � @0#$#�G- � @0#$%�3F3B	�b"AC�&	(�.��%
-H�$öx%P	�M4@^-HIJ@0#$#å���$O0IJ@E�C�.	D��%�A�%0�2@0�.%G�.��%^)�IJ@0#$#å���$O0IJ@E�CbY�B%�AC��%��]N��$�2%�34*X)��$IJ�$#�@E�2#$�= @P)�IJ@0#$#å���$O0IJ@E�CbY�$#�#
Ü�%G@0NB�&	�IJ@E�&�$ä
� @0#$#�J- � @E#�%03aN����&	C�E%0A�%���@0�.%P@ 8 @0���E%(���$O0IJ@E� * ! ��%^���2%0MW%����2%�3�-��$ö,%�-9M&	��Q#$@0���E%�[�-�IJ@E#�# �E%�AB%��2@E�&%03�� � 	�AB- � @EAaÜ�%(-�%��XNB-��$A��
-H%��.T � 	�A�)��$ö,%Bó.ô0*
)�%�%Y@0#$-�	(-H%��&T � 	�AB)���ö,%Bó.ô��.� * �,� A
��=�� � 	�A�)���ö,%Bó.ô��.� * �,� 8B��=�-H%��&Þ���OEIJ@0� ó.ô��.� * �,� A
��=����$O0IJ@E� ó.ô��.� * �e� A��U@0AB3
>�\F@0�$A�_a�$A�3B	�bDõ�õ N�-H%�-9?6����Þ��$O0IJ@E��-�� Ý �$@0#$	���-/@0AB3D_a��AB3�	�bY-/bY�$�&�J>9���0*

¦@ï+º�¸;²�Âa»=©b®�®�Â;©b¬�©b»

! �B��-ß%�A�NBI 3B%�- � �2�$Ü�%�-X�.��%Y-H�&@E�&%"MW	��4bY��� � �J@Û����OEIJ@0�P��-L��AB�&%�AB3�%�3J�.	GÜ�%YNB-�%�34* ! ��%�.ß,�ÒÔ,�) � @EAJÜ�%Bõ

ý QIconSet::Off
ä Ý �$-���#�@E"�.��%Y���$O0IJ@E�(b"�B%�A(�&�B%Yb"�$3���%��å�$-/�$AD@0ASF&	�MWM�F6-��.@0�.%

ý QIconSet::On
ä Ý ��-H��#$@0Y�.��%Y���$O0IJ@0�PbY��%�AJ�.��%"bY��3B�E%0�
�$-/��AF@0ASFW	�A�Få-H�&@E�&%

)�%�%Y@0#$-�	(-H%��&Þ���OEIJ@0� ó.ô��.� * �,� A
�L@EA�3D���$O0IJ@E� ó.ô��.� * �,� A��0*

�éðdì��Pð �¤£ `Cç�_y�����(ç � �¥_a`FìîðdçY�Eë������(ç

¦@ï+º�¸;²�Âa»=©b®�®�¦@ï+ºB¸J²�Ây»=©�¯�±

� 	�A�-H�&��N � �&-L@cA�N�#$#�� � 	�AJ-H%���*�RQ-�%"-H%��&Þ���OEIJ@0� ó.ô�=���%�-H%��Óó.ô�=]	��X	���%0�2@0�.	����(ó.ô/�.	G-H%��å-H	�IJ%Y���$O0IJ@0��-,*
)�%�%Y@0#$-�	(�2%0-�%���ó.ô��.� * �,� A��0*

¦@ï+º�¸;²�Âa»=©b®�®�¦@ï+ºB¸J²�Ây»=©�¯³º�¸;²�×�©�¦¥Ä�¨ªÅ�«]¬�íØì2¨ªÅ�«]¬�2µaÂa¨rÇÈ»°×=¨rÇÈ»i½�À�Ï³©�¸y«]¬�©b¨rº�±

� 	�A�-H�&��N � �&-L@0AJ� � 	�AJ-H%��åMW	��4bY��� � �J�.��%YSU	��2IJ@E#����$O0IJ@E�P�$-J:;1 îBÕ�Òß:?=�b"�B� � �J��-ß@0-H-�NBIJ%�3D�.	GÜ�%Y	�MZ-��$ö,%d.�1 ÖÔ)e*



� OC�}ÏxÐ���Ò�ÑåÎ6Q �EÔ�ÔJ¡LÒ�¢ÓÒ��xÒÓÐ��}Ò �,� 8

! �B%d3B%�MW@EN�#$�åMW	��È.ß1 ÖÔ)X�$-/' NB�&	�IJ@E�&� � =�bY�B� � �JIJ%�@0AB-/�&�B@0�6>9T � 	�AB)�%��6bY��#$#�3B%��.%��2IJ�$A�%db"�B%��.��%��4�.��%"����OEIJ@0�P��-ß)�IJ@0#$#�	�� 8 @0�2��%
M&�2	�I �$�&-Q���$O0%�#B-��$ö,%B*ZÞ��$O0IJ@E��-ß#$%�-H-Q�.��@EAD�.��%cbY��3B�&�F	�M6@G-HIJ@0#$#?��%�AB%��2@E�&%�3J� � 	�AC@0��% � 	�A�-H�$3�%���%�3D�.	PÜ�%c)�IJ@0#$#|*Zã0	�N � @EAFN�-H%
-H%��.T � 	�A�)��$ö,%Bó.ôß�.	^-H%��å�.��%"����%�MW%����2%�3P-H��ö,%Y	�MZ@Û�E%0A�%���@0�.%�3(� � 	�A+*
)�%�%Y@0#$-�	(-H%��&T � 	�AB)���ö,%Bó.ô��.� * �,� A
�Q@EA�3J��%�-�%0�Óó.ô��.� * �,� A
�0*

¦@ï+º�¸;²�Âa»=©b®�®�¦@ï+ºB¸J²�Ây»=©�¯³º�¸;²�×�©�¦¥Ä�¨ªÅ�«]¬�íØð×=«]¬�¹r¹rÄ�¨ªÅ³µ�ºB¸;²�×�©|¦¥Ä�¨ªÅ³«]¬BìØâ¹}¬B¼ÈãG»=Ä�¨ªÅz±

� �2%�@E�&%0-c@0AÚ� � 	�A�-H%��~bY��� � �ÚN�-H%�-Û�.��%C���$O0IJ@0�|.ßÕ¥ÒÔÑ�Ñ �O1 îaMW	��"MW	��"3��$-���#$@00��AB�Í@�-�IJ@E#�#L� � 	�A�=ß@EA�3Ú�.��%�����OEIJ@0�çÑ�ÒÔÓCñB)S�O1 îMW	��
3B��-H��#$@0��$A��P@c#$@0�2��%c� � 	�A+*

¦@ï+º�¸;²�Âa»=©b®�®�¦@ï+ºB¸J²�Ây»=©�¯³º�¸;²�×�©�¦@ï+ºB¸J²�Ây»6©YØÚ¸J©�¶2»=¼2±

� 	�A�-H�&��N � �&-L@ � 	���Y	�MJ%',�w6)+Óx* ! ���$-/�$-/1�%���"M&@0-H�Ó*

¦@ï+º�¸;²�Âa»=©b®�®�ýÙ¦@ï+º�¸;²�Âa»=©�¯b±�� � ¨ª¼'©�Ï�¬�¹��
Ý %�-H�&��	��-/�.��%"� � 	�AJ-�%0�å@0AB3JMW�2%0%�-X@0ABc@0#$#�	 � @0�.%�3J�2%�-H	�N�� � %�-e*

� ¸y¨rü�¦@ï+ºB¸J²�Ây»6©b®�®9º�¹}»O¬�¼}��»=²�»=¼È¬�©b»Oüà¯b±
� #�%0@0�2-L@0#$#���%�A�%0�2@0�.%�3J���$O0IJ@E��-e*

� ¸y¨rü�¦@ï+ºB¸J²�Ây»6©b®�®9ü�»6©b¬�º
¶V¯�±
Ý %��.@ � ��%�-X�.���$-ß� � 	�AJ-H%��åM&�2	�IË	��.��%0�2-XbY���.�JbY��� � �J�$�åIJ@0Y-H��@E�2%Y3�@E�&@Z*
ã0	�NJb"�$#$#�A�%01�%��XA�%0%�3(�&	 � @E#�#B�&�B��-/M&N�A � �.��	�ABû6	��&�B%�� >�T � 	�AB)�%��åM&N�A � �.��	�AB- � @E#�#B���å@E-/A�% � %�-H-�@E�2}*

º�¸;²�×�©Y¦@Âa¨rÇÈ»øØÚ¦@ï+º�¸;²�Âa»=©b®�®�¨rºB¸J²�Ây¨rÇÈ»$¯�Ây¨rÇÈ»°×I±��ß×�©b¬�©b¨rº"�
T&MB.~�$-L)�IJ@0#$#�=Z�2%0�&NB�2A�-L�&�B%c���2%0MW%����2%�3J-H��ö,%c	�Må@^-�IJ@E#�#Z��%�A�%0�2@0�.%�3D� � 	�ABû
�$M6.9�$- 8 @0���E%0=B��%��&NB�2AB-ß�.��%c����%�MW%����2%�3(-H��ö,%Û	�M
@G#$@0�2��%
��%�AB%��2@E�&%�3J� � 	�A4*
)�%�%Y@0#$-�	(-H%��&T � 	�AB)���ö,%Bó.ô��.� * �,� A
�0*

·�¸y¸J¹�¦@ï+ºB¸J²�Ây»=©�®9®�¨r×D�$»6²�»=¼È¬B©�»Oü�¯�Âa¨rÇÉ»Ù×=¨rÇÈ»OµOóá¸aüd»Ù«]¸yü�»Oµ�Â;©�¬B©�»#×�©b¬�©b» ½ËÆ@Î�ÎJ±$º�¸;²�×�©

5 %��&NB�2AB- !65 R ; ��MB�&�B%~���$O0IJ@0�cbY�$�&�^-��$ö,%G.ß1 Ö�)H=�IJ	�3�%IÕ¥%'5�)+@0AB3G-H�&@E�&%G.ß,�ÒÔ,�) �B@0-+Ü�%�%�AÛ��%�A�%0�2@0�.%�3Bû�	��&�B%��2bY�$-�%~��%��.N��2AB-O k' 8 ) ; *

·�¸y¸J¹�¦@ï+ºB¸J²�Ây»=©�®9®�¨r×�æYÏ³¹r¹�¯�±$ºB¸J²�×�©

5 %��&NB�2AB- !65 R ; �$M6�&�B%d� � 	�AJ-H%��å�$-ß%0IJ���&0ûB	��.��%���bY��-H%Y�2%��.N���A�-G }' 8 ) ; *

¦@ï+º�¸;²�Âa»=©YØå¦@ï+ºB¸J²�Ây»=©�®9®�¸J�»6¼É¬�©b¸J¼G½ ¯³ºB¸;²�×�©�¦@ï+º�¸;²�Âa»=©YØå¸;©�¶2»6¼�±

'+-H-��$�EAB-�%b,�wB)+Ó+�&	P�&�B��-ß� � 	�AJ-�%��
@0A�3J��%��.N��2AB-/@c�2%0MW%���%�A � %��.	^�.���$-/� � 	�AJ-H%��Ó*
! �B��-ß��-L1�%��2YM&@0-H�Ó*



� OC�}ÏxÐ���Ò�ÑåÎ6Q �EÔ�ÔJ¡LÒ�¢ÓÒ��xÒÓÐ��}Ò �,� A

)�%�%Y@0#$-�	(3�%0�&@ � �+ó.ô��.� * �,� 8B�0*

¦¥Ä�¨ªÅ³«Ì¬�í¦@ï+ºB¸J²�Ây»6©b®�®C2¨ªÅ³«]¬BV¯³Ây¨rÇÈ»ø×=¨rÇÈ»OµOóá¸aü�»°«]¸yü�»Oµ�ÂJ©b¬�©b»#×�©b¬�©b»i½ÐÆ@Î9Î;±YºB¸J²�×�©

5 %��&NB�2AB-9@J���$O0IJ@0��bY���.�a-H��ö,%�.ß1 Ö�)H=åIJ	�3B%^Õ¥%'5�)�@0A�3a-H�.@0�.%�.ß,�ÒÔ,�)H=
�E%�AB%��2@E�&�$A��C	�A�%P��MXAB% � %0-�-H@0��}*�L%0A�%���@0�.%�3C����OEIJ@0��-9@E�2%
� @ � ��%�34*

¦¥Ä�¨ªÅ³«Ì¬�í¦@ï+ºB¸J²�Ây»6©b®�®C2¨ªÅ³«]¬BV¯³Ây¨rÇÈ»ø×=¨rÇÈ»OµO·�¸a¸;¹�»6²�¬B·a¹}»Oü�µ³Â;©�¬B©�»#×�©b¬�©b» ½ËÆ@Î�ÎJ±$º�¸;²�×�©

! �B��-ß��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÜ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�åÜ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Ü�	�1�%YM&N�A � �&�$	�A+*
5 %��&NB�2AB-L@Û����OEIJ@0�DbY�$�&�D-H�$öx%I.ß1 Ö�)H=?-��.@0�.%³.ß,�Ò�,�)ß@0A�3C@G\C	�3�%cbY��� � �C��-QSU	��2IJ@0#?�$ML)+36ÒÔ&'Ñª)+5^��- !65 R ; =�	�� Ý �$-�@EÜ�#�%�3F��M�)+36ÒÔ&'Ñª)+5
�$-y k' 8 ) ; *

¦¥Ä�¨ªÅ³«Ì¬�í¦@ï+ºB¸J²�Ây»6©b®�®C2¨ªÅ³«]¬BV¯b±YºB¸;²�×�©

! �B��-ß��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÜ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�åÜ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Ü�	�1�%YM&N�A � �&�$	�A+*
5 %��&NB�2AB-Q�.��%G����OEIJ@0�D	��������$A�@0#$#$^����	�1��$3�%�3C�&	J�.��% � 	�A�-H�&��N � �&	��L	��ß�.	J�2%�-H%���ó.ô0* ! �B��-U�$-Q�.��%GSQ	���IJ@0#Z���$O0IJ@E�D	�M NBA�-H��% � ��ò?%�3
)���ö,%B*
)�%�%Y@0#$-�	(�2%0-�%���ó.ô��.� * �,� A��0*

� ¸y¨rü�¦@ï+ºB¸J²�Ây»6©b®�®C¼È»O×=»6©�¯�ºB¸J²�×�©�¦¥Ä�¨ªÅ³«]¬�ìØâ2«]µyÂy¨rÇÈ»Ù×=¨rÇÉ»^±
)�%��&-ß�&�B��-/� � 	�AF-�%��
�&	^N�-H%"����OEIJ@0��:ÈÕ MW	��4�&�B%dSU	���IJ@0#����$O0IJ@E��=�@E-�-HN�IJ�$A��P���
�&	^Ü�%"	�MZ-H��ö,%³.ß1 ÖÔ)e*
! �B��-ß��-L%��]N��$1�@0#$%�A��
�&	P@0-H-��$��A��$A��P>9T � 	�A�)�%���óª:;ÕÛ=
.ß1 ÖÔ)Hôß�.	G�.���$-/� � 	�AD-H%��Ó*
! �B��-ßMWN�A � �.��	�AJ3B	�%�-/AB	��&�B��AB�Û��M=:;Õ �$-ß@cABN�#$#����$O0IJ@E� *

� ¸y¨rü�¦@ï+ºB¸J²�Ây»6©b®�®9×=»6©bï+ºB¸J²�Ây¨rÇÈ»S¯³Ây¨rÇÈ»ø×=µaºB¸J²�×�©Y¦@Ây¨rÇÈ»øØå×=¨rÇÈ»¥±��ß×�©b¬�©b¨rº"�
)�%��4�&�B%Û���2%0MW%����2%�3J-H��ö,%^MW	��ß@E#�#6-HIJ@0#$#6	��ß#$@0���E%^� � 	�A�-U�.��@0�4@E�2%Û��%�A�%0�2@0�.%�3C@0MW�.%��L�&�B��- � @E#�#�*4TWM�.��$-U)�IJ@0#$#�=
-�%��.-Q�&�B%G����%�MW%����2%�3
-H�$öx%c	�MZ-HIJ@0#$#���%�A�%0�2@0�.%�3J� � 	�AB-/�&	�.ß1 Ö�)e*�)���IJ�$#$@0�2#$�=��$M=.U��- 8 @E�2��%�=�-H%��.-/�&�B%d���2%�M&%��2��%�3^-H�$öx%Y	�MZ#$@0�2��%c��%�A�%���@0�.%�3(� � 	�A�-L�&	�.ß1 Ö�)e*
SU	��.%G�.��@E� � @ � ��%�3�� � 	�A�-~bY�$#�#6AB	��+Ü�%^�2%���%�AB%��2@E�&%�3B=Z-�	D�$�4��-~��% � 	�IJIJ%0A�3�%03F�.��@0�4�	�N�-H%��4�&�B%G����%�MW%����2%�3F� � 	�AC-H��ö,%�-~Ü�%0MW	��2%
��%�AB%��2@E�&�$A��^@0A�Y� � 	�AD-H%��.-,*
)�%�%Y@0#$-�	(� � 	�A�)���ö,%Bó.ô��.� * �,� 8B�0*

� ¸y¨rü�¦@ï+ºB¸J²�Ây»6©b®�®9×=»6©�Ä�¨ªÅ�«]¬�Ù¯�ºB¸J²�×�©Y¦¥Ä�¨ªÅ³«]¬�áØâ2«ÌµdÂy¨rÇÈ»ø×=¨rÇÈ»LµJóì¸yü�»°«]¸aüd»]½�æç¸;¼É«]¬�¹}µ
Â;©�¬B©�»#×�©b¬�©b»i½ËÆ@Î�Î;±�� � ¨ª¼'©�Ï�¬�¹��

)�%��&-Q�.���$-L� � 	�AC-�%�� �&	(����	�1��$3�%c���$O0IJ@E�2:ÈÕ°MW	��/-H�$öx%I.ß1 Ö�)H=�IJ	�3B%�Õ�%b5b)Q@EA�3C-��.@0�.%³.ß,�Ò�,�)e* ! �B%"� � 	�AC-�%0� IJ@EÛ@0#$-�	JNB-�%I:ÈÕ°MW	��
��%�AB%��2@E�&�$A��^	��&�B%��4����OEIJ@0��-ß��M6�.��%�"@0��%YA�	��å%�OE��#$� � ���.#�Y-H%���*
! �B%�.�1 ÖÔ) � @EA�Ü�%G	�A�%P	�M+' NB�&	�IJ@E�&� � = 8 @0���E%P	��U)�IJ@0#$#�*ßT&M4' NB�&	�IJ@E�&� � ��-~NB-�%�3B=å>9T � 	�A�)�%��4b"�$#$#å3�%��.%���IJ��AB%G�$M+�.��%^���$O0IJ@0���$-
)�IJ@0#$#B	�� 8 @0�2��%YMW��	�I �$�&-ß����OE%�#�-H��ö,%B*
Þ���OEIJ@0��-L#�%�-H-ß�.��@EAJ�&�B%Yb"�$3��.�(	�M6@c-�IJ@E#�#?��%�A�%���@0�.%�3(� � 	�AD@0��% � 	�A�-H�$3�%���%�3(�&	PÜ�%Y)�IJ@0#$#|*�ã�	�N � @0AJN�-H%c-H%��&T � 	�AB)���ö,%Bó.ôL�&	P-H%��
�.��%Y����%�MW%0�2�2%03^-H��ö,%Y	�MZ@c�E%0A�%���@0�.%�3J� � 	�A+*
! �B��-ßMWN�A � �.��	�AJ3B	�%�-/AB	��&�B��AB�Û��M=:;Õ �$-ß@cABN�#$#����$O0IJ@E� *
)�%�%Y@0#$-�	(�2%0-�%���ó.ô��.� * �,� A��0*



� OC�}ÏxÐ���Ò�ÑåÎ6Q �EÔ�ÔJ¡LÒ�¢ÓÒ��xÒÓÐ��}Ò �,� K

� ¸y¨rü�¦@ï+ºB¸J²�Ây»6©b®�®9×=»6©�Ä�¨ªÅ�«]¬�Ù¯�ºB¸J²�×�©Y¦@Â;©�¼È¨ª²�ãÙØåäG¹}»6æà¬�«]»Oµ�Ây¨rÇÈ»Ù×=¨rÇÉ»LµJóì¸yü�»Ù«Ì¸aü�»Ì½�æç¸;¼È«Ì¬�¹}µ
Â;©�¬B©�»#×�©b¬�©b»i½ËÆ@Î�Î;±�� � ¨ª¼'©�Ï�¬�¹��

! �B��-ß��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÜ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�åÜ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Ü�	�1�%YM&N�A � �&�$	�A+*
)�%��&-X�.���$-4� � 	�A^-H%��Z�.	Û#�	�@E3^�.��%dòB#$% � @0#$#�%03>éIÑ�)�ê�ÒÔÕ�)+@E-X@d���$O0IJ@E�G@EA�3PN�-H%d�$�ZMW	��
-H�$öx%d.ß1 Ö�)H=�IJ	�3�%�Õ�%b5b)X@0A�3(-H�&@E�&%y.ß,�ÒÔ,�)e* ! ��%
� � 	�AF-�%��6IJ@Ec@0#$-�	PN�-H%c�.���$-/���$O0IJ@0�PMW	��4��%�A�%0�2@0�.�$A��G	��.��%0�+����OEIJ@0��-/�$M6�.��%�"@0��%"AB	��å%�OE��#�� � �$�.#�Y-H%��Ó*
! �B%�.�1 ÖÔ) � @EA�Ü�%G	�A�%P	�M+' NB�&	�IJ@E�&� � = 8 @0���E%P	��U)�IJ@0#$#�*ßT&M4' NB�&	�IJ@E�&� � ��-~NB-�%�3B=å>9T � 	�A�)�%��4b"�$#$#å3�%��.%���IJ��AB%G�$M+�.��%^���$O0IJ@0���$-
)�IJ@0#$#�	�� 8 @E�2��%9MW��	�I ���.- ����OE%�#E-H�$öx%?*]Þ��$O0IJ@0��- #$%�-H-+�.��@EAÛ�.��%9bY�$3��.�Û	�M�@d-�IJ@E#�#]��%�A�%���@0�.%�3Û� � 	�A^@0�2% � 	�A�-H�$3�%���%�3Û�.	cÜ�%~)�IJ@0#$#|*
ã0	�N � @0AJNB-�%c-H%��.T � 	�A�)��$ö,%Bó.ôß�.	G-H%��å�.��%"���2%0MW%����2%�3P-��$ö,%Y	�M6@c�E%�AB%��2@E�&%03P� � 	�A4*



! �B%Y>9TWIJ@E�E% � #$@0-H-ß���2	�1��$3�%�-X@c�B@0��3�bY@0��%�ä��$A�3�%0��%�A�3B%�A��6����OEIJ@0�(�2%����2%�-H%�A��.@0�.�$	�A^bY�$�&�J3B����% � �å@ �}� %�-�-ß�&	P�&�B%d����OE%�#�3�@E�&@Z*
#include <qimage.h>

� `Y�(ï���_�� ðdì��(ð � �

%�ABN�I À?�6�Z�p���6T TW��A�	���% ; A�3��$@0AB=6?6�$� ; A�3B��@EA�= 8 �$�&�.#�% ; AB3��$@0A_U
³ Á|¤���É�� ó.ô
³ Á|¤���É�� óE��AB�åb4=���AB�å��=���AB�å3�%����&�B=���AB�åA�NBIJ�
	�#$	��2-�� � = ; A�3B��@EAJÜ���� 7 ��3�%�����T&�EAB	��2% ; A�3B��@EA9ô
³ Á|¤���É�� ó � 	�A�-H�å>9)���ö,%�! -H��ö,%�=��$A��
3�%����.��=��$A�� A�NBIJ�
	�#$	��2-�� � = ; A�3B��@EAJÜ���� 7 �23B%�����T&�EAB	��2% ; A�3B��@EA9ô
³ Á|¤���É�� ó � 	�A�-H�å>9)��&����AB�2! ò?#�%�SU@EIJ%�= � 	�AB-�� � ��@E�XùcMW	���IJ@0�y� � ô
³ Á|¤���É�� ó � 	�A�-H� � ��@0�4ù � 	�A�-H�åO0��I����?ô
³ Á|¤���É�� ó � 	�A�-H�å>�?60�&%�'+�2��@0�! @0���2@EXô
³ Á|¤���É�� óEN � �B@0�XùY�	�NB�23�@E�&@E=��$A��åb4=��$A�� ��=��$A��å3B%����.��=�> 5 ��ÜGù � 	�#�	����&@EÜ�#�%�=���AB�åA�NBIJ�
	�#$	��2-H= ; A�3��$@0AJÜ��$� 7 �23B%��]ô
³ Á|¤���É�� ó � 	�A�-H�å>9T&IJ@0��%�!÷��IJ@E�E%Xô
ô ³ Á|¤���É�� ó.ô
>9T&IJ@0��%�! �BµZ�]���� ��B�'� ó � 	�A�-H�å>9T&IJ@0��%�!÷��IJ@E�E%Xô
>9T&IJ@0��%�! �BµZ�]���� ��B�'� ó � 	�A�-H�å>9Þ��$O0IJ@E�^! ���$O0IJ@E�Qô
Ü�	�	�# �?µZ������ ��?�'�^� ó � 	�AB-��å>�TWIJ@0��%�! �}ô � 	�AB-��
Ü�	�	�# �?µZ������ ��?�'õ�� ó � 	�A�-H�å>9T&IJ@0��%�! �}ô � 	�AB-��
1�	��$3 �Z�� ���ºe� ó.ô
>9T&IJ@0��% ºe�?µZ¢ ó.ô � 	�A�-H�
>9T&IJ@0��% ºe�?µZ¢ ó0��AB�
O0=���AB�å�=��$A��åb4=��$A�� ��=��$A�� � 	�A�1�%0�2-H��	�A�~'c?@0��-�� � ô � 	�AB-��
>9T&IJ@0��% ºe�?µZ¢ ó � 	�A�-H�å> 5 % � �;!÷��ô � 	�A�-H�
Ü�	�	�# �p£k×~©6ªpª ó.ô � 	�AB-��
�$A�� ®Û�p�Z �� ó.ô � 	�A�-H�
�$A�� �6�]�pÉ��6  ó.ô � 	�A�-H�
>9)��$ö,% £}�pÙ�� ó.ô � 	�A�-H�
> 5 % � � ���]ºe  ó.ô � 	�AB-��
�$A�� �Z�]µZ �� ó.ô � 	�AB-��
�$A�� �6©6¤��+�Bªp�?��£ ó.ô � 	�A�-H�
; A�3��$@0A2	 �p �´����Z�]� ó.ô � 	�A�-H�
> 5 ��Ü ºe�?ªp�B� ó0��AB�
�}ô � 	�AB-��
1�	��$3 £}�] ��+�Bªp�?� óE�$A��å�$=�> 5 ��Ü � ô
1�	��$3 £}�] �×~©6¤�� �?ªp�?��£ ó0�$A��
A�N�IJ� 	�#�	���-Bô
Ü�	�	�# �6��£kÇ+ªpµZ�6� ¼ ©6¾&¾.�]� ó.ô � 	�AB-��
1�	��$3 £}�] �Ç4ªpµZ�6� ¼ ©6¾.¾&�]� ó0Ü�	�	�#�%0A�@0Ü�#$%Xô
Ü�	�	�# ��ªpªp¯U����¢ ó.ô � 	�AB-��
Ü�	�	�# �p£k¯Q����¢�£}ºe��ªp� ó.ô � 	�A�-H�

�,� R



� O ���bh6ÒYÎ=Qr�0ÔHÔJ¡QÒ�¢HÒ��,ÒÓÐ��kÒ � Õ �

N � ��@E�Xù{	 �p �£ ó.ô � 	�AB-��
N � ��@E�Xù £}ºe���6¶��p�6� ó��$A��å�kô � 	�A�-H�
N � ��@E�Xù0ù�� ©6¤�µ?�E� 	 ªp� ó.ô � 	�A�-H�
> 5 ��Ü^ù ºe�?ªp�B���E� 	 ªp� ó.ô � 	�A�-H�
�$A�� �6©6¤ ¼ ¢� ��]£ ó.ô � 	�A�-H�
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T&�L�$-Y	�A�%D	�ML�&�B%D�.b"	 � #�@E-�-H%�-c>9�Q���2	�10��3B%�-�M&	���3�%0@0#$��AB��bY�$�&�`��IJ@E�E%0-�=/�.��%F	��&�B%��9Ü�%��$A���>9Þ��$O0IJ@E� *G>9TWIJ@E�E%D�$-Y3�%�-H�$�EAB%�3
@EA�3Ú	����.��IJ�$ö,%�3üMW	���To[ 7 @EA�3ÚMW	��d3��$�2% � �Q����OE%�#X@ �k� %�-H-�[�IJ@EA��$��N�#$@0�.�$	�A+*J>�Þ���OEIJ@0�ü��-Y3B%�-��$��A�%�3Ú@0AB3Ú	����&�$IJ�$öx%03`M&	���3���@0bYä
�$A��6* ! ��%���%@0��%ñó.-�#$	�bYôFMWNBA � �&�$	�A�-D�.	 � 	�A�10%��2�cÜ�%��.bY%�%�A¹>9T&IJ@0��%ü@EA�3�>9Þ���OEIJ@0� õü>9Þ���OEIJ@0� õ�õ � 	�A�10%��2� ! 	�T&IJ@0��%Bó.ôD@0AB3
>�Þ���OEIJ@0� õWõ � 	�AB1�%��2�� ��2	�IJT&IJ@0��%Bó.ô0*
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uint
*�RL-H%��.��%�� 5 %�3B==��Q�2%0%�A(@0A�3^�Ô?6#$N�%YMWNBA � �.�$	�A�-dó�� � 	�#$	���* �Bô
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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);
else

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

T&Mß�.���$-Y#�	�	�K�- � 	�IJ��#$� � @0�.%�3�=X�$�LIJ�$�����UÜ�%D@F��	�	�3�$3�%0@C�.	 � 	�A�10%��2�Q�&�B% � ä�Ü����Í��IJ@E�E%C�&	�@EAzK�äWÜ����Í�$IJ@0��%FN�-H�$A�� � 	�AB1�%����&ä
Ý %����.�+ó.ô0*
K�ä�Ü����(��IJ@E�E%0-ß@0��%YIJN � �J%0@0-H��%��X�.	GbY	���KÛbY���.�J�&�B@0A � äWÜ����(��IJ@E�E%�-ßÜ�% � @EN�-H%"�.��%0"�B@01�%Y@c-H��AB�E#$%cÜ���.%d��%��X���$O0%�#�õ

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;
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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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ý QImage::ScaleFree
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static const char * const start_xpm[]={
"16 15 8 1",
"a c #cec6bd",

....
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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

)�%�%Y@0#$-�	(-H%��&T 79Ý %�1�� � %Bó.ô��.�+* � ø6R6��=�-�%��� ��$#�%�SU@EIJ%Bó.ô��.� * � ø6K6��=B-�%��� e	��2IJ@E�Óó.ôI�.�+* � ø6K6��=BbY�2�$�&%Bó.ô��.� * � ø6RB�Q@EA�3
>�Þ���OEIJ@0� õWõ #�	�@E3+ó.ô2�.� * � Õ�Õ6�0*

� ¸y¨rü�¦@ï+«]¬�ãG»Oï+Æ@®�®�×=»=©�Íz»L×=º
¼È¨ªd©�¨r¸;²�¯dº�¸;²�×�©�¦@ÂJ©�¼É¨ª²�ã¤Øåüd»L×=º
¼È¨ªd©�¨r¸;²�±

)�%��&-ß�&�B%"�$IJ@0��%Y3�%�- � �������&�$	�AJ-��.�2�$A��GMW	��X�$IJ@0��%"�B@0AB3�#$%��2-/�.��@E�å-HN�����	����6��IJ@E�E%c3B%�- � �2�$���.��	�AB-X�&	S5�)�.ß*-Ó91 :È,�14%'3å*
� N����2%�AB�&#$�=�AB	^�$IJ@0��%YMW	��2IJ@E�6-�NB����	����&%�3(Ü�Y>9�åNB-�%0-/�&�B%Y3�%�- � �������.�$	�AP-H�.�2�$A��6*

� ¸y¨rü�¦@ï+«]¬�ãG»Oï+Æ@®�®�×=»=©�¾³¨ª¹}»=æç¬�«]»S¯�ºB¸J²�×�©�¦@Â;©�¼È¨ª²�ã¤ØÚä>¹}»=æà¬�«]»S±

)�%��&-ß�&�B%"AB@0IJ%Y	�MZ�&�B%YòB#$%Y�&	^�2%�@E3J	��+bY�����.%Y@0AJ�$IJ@0��%cMW�2	�I �&	>é�Ñª)�ê�ÒÔÕ¥)e*
)�%�%Y@0#$-�	(-H%��&T 79Ý %�1�� � %Bó.ô��.�+* � ø6R6�0*

� ¸y¨rü�¦@ï+«]¬�ãG»Oï+Æ@®�®�×=»=©�¾y¸J¼É«]¬�©�¯�ºB¸J²�×�©�º
¶2¬�¼àÜçÎ�¸;¼È«Ì¬�©³±
)�%��&-ß�&�B%"�$IJ@0��%YMW	���IJ@0��ëß%'Ó9Õ�ÒÔ,?M&	��+�.��%Y�$IJ@0��%Y�&	PÜ�%Y�2%�@E3P	��XbY�����.�&%0A+*
T&�å�$-ßA�% � %�-H-�@E�2Y�.	G-H��% � �$MWY@cM&	��2IJ@0�6Ü�%0MW	��2%"bY�2�$�&�$A��G@0AD�$IJ@0��%B*
T&�/�$-�A�	��ßA�% � %�-�-H@0��(�&	�-���% � �$MW(@JMW	���IJ@0�XÜ�%�M&	��2%P�2%�@E3��$A��C@0Aa�$IJ@0��%B*9T&MXA�	�MW	���IJ@0�X��@E-9Ü�%�%�Aa-H%��.=
>9�ß�ENB%�-�-H%�-d�&�B%P�$IJ@0��%
M&	��2IJ@E�6Ü�%�MW	���%d��%�@03B��AB�Û����*�T&M6@cMW	���IJ@0�6�$-/-�%0�å�&�B%d�$IJ@0��%cbY��#$#�	�AB#�cÜ�%"�2%0@03J�$M6���å�B@0-/�.��@E�6MW	���IJ@0��*
)�%�%Y@0#$-�	(�2%0@03+ó.ô��.� * � ø6KB��=�bY�2�$�&%?ó.ô��.� * � ø6R6�Q@0A�3JM&	��2IJ@E�Óó.ô��.� * � ø686�0*

� ¸y¨rü�¦@ï+«]¬�ãG»Oï+Æ@®�®�×=»=©�$¬�«]«]¬S¯ � ¸y¬�©YãG¬�«]«]¬$±
)�%��&-"�.��%(�E@EIJIJ@F1�@E#�NB%D@0�LbY��� � ��.��%(�$IJ@0��%DbY��#$#+Ü�%J1���%0b"%03Í�&	^ñBÒÔÕ¥Õ�ÒZ*dTWM/�.��%J�$IJ@0��%JMW	���IJ@0�L-��.	��2%�-�@F��@0IJIJ@F10@0#$N�%
M&	��ßbY��� � �C�&�B%Û�$IJ@0��%Û��-U�$A��.%�A�3B%�3F�.	JÜ�%cN�-H%�3B=?�.��%0AF�.���$-L-H%��.�&�$A��(bY��#$#ZÜ�%ÛN�-H%�3C�&	JIJ	�3B��M&Û�&�B%Û�$IJ@0��%B*å)�%��&�.�$A��(�&	 � * � bY�$#�#
3B��-H@0Ü�#$%c��@0IJIJ@ � 	��2�2% � �.��	�AÍó.�$%B*]@0ABY-���% � �$ò � @0�.��	�AJ�$AJ�&�B%YòB#$%Yb"�$#$#�Ü�%"����A�	���%�3�ô0*
! �B%Y3�%�M&@0N�#$�å1�@E#�NB%Y��- � * � *
)�%�%Y@0#$-�	(��@0IJIJ@?ó.ô��.� * � øB86�0*



� O ���bh6Ò�O�� Î6Q �EÔ�ÔJ¡LÒ�¢ÓÒ��xÒÓÐ��}Ò � ø6R

� ¸y¨rü�¦@ï+«]¬�ãG»Oï+Æ@®�®�×=»=©bï+Æ¥Íz» � ¨rºB»S¯�¦@ï+Æ¥Íz» � ¨rºB»VÜç¨r¸;Íz» � ¨rºB»�±
)�%��&-ß�&�B%"T 7 3B%�1�� � %Y�.	^Ü�%"N�-H%�3DM&	��+��%�@03B��AB�Û	��XbY�2�$�&�$A��G@0AD�$IJ@0��%B*
)�%��&�.�$A��G�.��%"T 7 3B%�1�� � %Y@0#$#�	�bY-L��IJ@E�E%�-ß�&	PÜ�%d��%�@03�[�bY�2�$�&�.%�A(�&	P@0ABYÜ�#�	 � KEä�	�����%0A��.%�3J>9T 7�Ý %�10� � %B*
T&MO14%b��)S'=14*-)/��-LA�	��6A�NB#�#$=?�&�B��-/T 7 3B%�1�� � %YbY��#$#�	�10%��2����3B%dò?#�%YAB@0IJ%Y-�%0�&�.��AB�E-e*
)�%�%Y@0#$-�	(-H%��� ��$#$%�SU@0IJ%Bó.ô��.� * � ø6KB�0*

� ¸y¨rü�¦@ï+«]¬�ãG»Oï+Æ@®�®�×=»=©bï+«]¬�ãG»�¯³º�¸;²�×�©�¦@ï+«]¬�ãG»øØå¨r«Ì¬�ãG»^±

)�%��&-ß�&�B%"�$IJ@0��%Y�&	S14Õ�ÒßñB)e*
)�%�%Y@0#$-�	(�$IJ@0��%Bó.ô��.�+* � øLA��0*

� ¸y¨rü�¦@ï+«]¬�ãG»Oï+Æ@®�®�×=»=©�Ä�¬�¼É¬�«]»=©b»6¼É×�¯dº�¸;²�×�©�º�¶�¬�¼çÜ�2¬�¼É¬�«]»=©�»=¼É×I±
)�%��&-ß�&�B%"�$IJ@0��%�� -/��@0��@0IJ%��.%��4-H�&����AB�Û�&	�:;Ò�Ó9ÒÔÕ�)+,�)+ÓC.E* ! ���$-/�$-ßMW	��4�$IJ@0��%Y��@0AB3�#$%��2-L�&�B@0�6��%��]N��$�2%Y-���% � �$@0#���@0�2@EIJ%��.%��2-e*
'+#$�&�B	�N����F�.��% � NB�2�2%0A��å�$IJ@0��%ÛMW	���IJ@0�.-/-HN�����	����&%03JÜ�c>9�å�$�EAB	��2%c�.��%Y��@0��@0IJ%��.%���-/-��.�2�$A���=?��� IJ@0cÜ�%cN�-H%�3D�$ADM&N��.N��2%c%0O0�.%�A�ä
-H�$	�A�-ß	�� � 	�A��.�2�$Ü�N��.��	�AB-�ó.MW	��4%�OE@0IJ��#$%�= � Þ ; Qô0*
)�%�%Y@0#$-�	(��@E�2@0IJ%0�&%���-,ó.ô��.� * � øLA
�0*

� ¸y¨rü�¦@ï+«]¬�ãG»Oï+Æ@®�®�×=»=©b¦¥Ï�¬�¹}¨ª©�ù@¯�¨ª²³©gp|±
)�%��&-ß�&�B%��]NB@0#$���.c	�MZ�&�B%"bY�����.�&%0AP�$IJ@0��%c�.	=¡0=��2%�#$@0�.%�3(�.	^�.��% � 	�IJ����%�-H-��$	�AJ�2@E�&�$	
*
¡cIJN�-H�åÜ�%Y��AJ�.��%Y�2@EA���% � *�* �,��� *�)���% � �$MW � �&	P	�Ü��&@E��AJ-HIJ@0#$# � 	�IJ���2%0-�-H%�3(òB#$%�-H= �,��� M&	��4#�@E�2��%cN�A � 	�IJ���2%0-�-H%�3(òB#$%�-
)�%�%Y@0#$-�	^�]N�@E#��$�&?ó.ô��.� * � øLA��Q@0AB3D>9TWIJ@E�E%?õ�õ -H@01�%Bó.ô��.� * � ú � �0*

� ¸y¨rü�¦@ï+«]¬�ãG»Oï+Æ@®�®�×=»=©bÂJ©b¬�©�Ï�×�¯³¨ª²³©�×�©b¬�©�Ï�×³±
)�%��&-ß�&�B%d�$IJ@0��%cT 7 -��.@0�.N�-ß�&	�.ß,�Ò�,S��.E*E'ÍAB	�A�ä�ö,%���	^10@0#$N�%Y��AB3�� � @E�&%�-ß@0AD%����2	��$=]b"�B%��2%0@0- � IJ%�@0AB-/�.��@0�
�&�B%dT 7 	���%0�2@0�.�$	�APbY@E-
-HN �k� %�-H-HMWN�#�*
)�%�%Y@0#$-�	(-H�&@E�&NB-,ó.ô��.� * � ø6RB�0*

¨ª²³©|¦@ï+«Ì¬�ãG»Lï+Æ@®9®�×�©b¬�©�Ï�×³¯�±$º�¸;²�×�©

5 %��&NB�2AB-d�.��%J�$IJ@0��%�� -YT 7 -��.@0�.N�-e*Û' A�	�ABä�ö,%��2	a10@0#$N�%D�$A�3B� � @0�.%�-d@EA`%0�2�2	��$=+b"�B%��2%0@0- � IJ%�@0AB-d�.��@E�ß�.��%JT 7 	���%���@0�.��	�AÍbY@E-
-HN �k� %�-H-HMWN�#�*
)�%�%Y@0#$-�	(-H%��&)��&@E�&NB-,ó.ô��.� * � ø6RB�0*

·�¸y¸J¹�¦@ï+«]¬�ãG»Lï+Æ@®�®C´#¼È¨ª©b»^¯b±

_��2�$�.%�-/@0AJ�$IJ@0��%c�.	G@0AFT 7 3�%�1�� � %Y@EA�3J�2%0�&NB�2A�- !65 R ; ��M6�.��%"�$IJ@0��%cb"@E-/-HN �}� %�-H-�M&N�#$#�cbY�2�$�.�&%�ABûZ	��&�B%��2bY�$-�%"�2%��.N���A�-G k' 8 ) ; *
?6%0MW	��2%cbY�����.��AB�^@EAF�$IJ@0��%Û�	�NCIJN�-H�
-H%�� @EADT 7 3�%�1�� � %c	��ß@Gò?#�%cAB@0IJ%B*ZT&MåÜ�	��.�D@0ACT 7 3�%01�� � %c@0AB3F@Gò?#$%cA�@0IJ%G��@010%cÜ�%�%�A
-H%��.=��.��%YT 7 3�%�10� � %"bY�$#�#BÜ�%YN�-H%�3+*
! �B%Y��IJ@E�E%YbY��#$#�Ü�%YbY�2�$�.�&%�A(NB-��$A��P�&�B%d-H��% � ��ò?%�3J�$IJ@0��%YMW	��2IJ@E�Ó*
; O0@EIJ��#$%Bõ



� O ���bh6Ò�O�� Î6Q �EÔ�ÔJ¡LÒ�¢ÓÒ��xÒÓÐ��}Ò � 8 �

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>
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¦¥óì¸ � ¨r»O®�®�Â;©b¬�©�Ï�×
ý QMovie::SourceEmpty
ý QMovie::UnrecognizedFormat
ý QMovie::Paused
ý QMovie::EndOfFrame
ý QMovie::EndOfLoop
ý QMovie::EndOfMovie
ý QMovie::SpeedChanged
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void member(const QSize&)
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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

}
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bitBlt( myWidget, 10, 0, myWidget );
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QInternal::Widget
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QInternal::Printer
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QInternal::Picture
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QInternal::UndefinedDevice
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#include <qpaintdevicemetrics.h>
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³ Å����p�6 �¸Q�]§��pºe�]¨C�] ����pºe£ ó � 	�A�-H�å>9Þ0@0�$A�� Ý %�10� � %"ùc��3~ô
�$A�� ®Û�p�Z �� ó.ô � 	�A�-H�
�$A�� �6�]�pÉ��6  ó.ô � 	�A�-H�
�$A�� ®Û�p�Z ��6¨�¨ ó.ô � 	�AB-��
�$A�� �6�]�pÉ��6 �¨�¨ ó.ô � 	�A�-H�
�$A�� ªp�?É��pºe��ªp¸UµZ�ªL ó.ô � 	�A�-H�
�$A�� ªp�?É��pºe��ªp¸UµZ�ªM ó.ô � 	�A�-H�
�$A�� �6©6¤��+�Bªp�?��£ ó.ô � 	�A�-H�
�$A�� �Z�]µZ �� ó.ô � 	�AB-��
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	�MB@���@E��AB�
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QPaintDeviceMetrics pdm( myWidget );
double aspect = (double)pdm.widthMM() / (double)pdm.heightMM();
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1�	��$3 £}�] �½/��£k �����´dµ ó 5 @0-H�&%�� 7 �P��ô
� 	�AB-��
>9Þ0	��$A��J!d	 ��©6£k�6´����pÉ��p� ó.ô � 	�A�-H�
1�	��$3 £}�]  ¼ ��©6£k�6´����pÉ��p� ó0��AB�åO0=���AB�
4ô
1�	��$3 £}�]  ¼ ��©6£k�6´����pÉ��p� ó � 	�AB-��å>�Þ0	��$A��J! �~ô
Ü�	�	�# �6��£�ÊL�p�]®¢L ÌE�B��¤ ó.ô � 	�A�-H�
Ü�	�	�# �6��£k¬F�?��ªp�}L+Ì0�?��¤ ó.ô � 	�AB-��
1�	��$3 £}�] $ÊL�p�]®¢L+Ì0�?��¤ ó0Ü�	�	�#�%�AB@0Ü�#$%+ô
> 5 % � � ®Û�p�6�Z�?® ó.ô � 	�A�-H�
1�	��$3 £}�] �¬Í�p�6�Z�?® ó � 	�A�-H�å> 5 % � �;! ��ô
1�	��$3 £}�] �¬Í�p�6�Z�?® ó��$A�� O0=��$A��
�=���AB�åb4=���AB�å�9ô
> 5 % � � §��p��®Gµ?�?��  ó.ô � 	�AB-��
1�	��$3 £}�] $ÊL�p�]®ÛµZ�?��  ó � 	�AB-��å> 5 % � �;! ��ô
1�	��$3 £}�] $ÊL�p�]®ÛµZ�?��  óE��AB�åO0=���AB�å�=��$A��åb4=��$A��
�9ô
1�	��$3 £}�] �¬F�?��ªp�VL ÌE�B��¤ ó�Ü�	�	�#�%�A�@EÜ�#�%Xô
� 	�AB-��
>9_\C@0�.�2�$O�! ®Û�?��ªp�?¨��� ����pÆ ó.ô � 	�A�-H�
1�	��$3 £}�] �¬F�?��ªp�Z¨C�� ����pÆ ó � 	�A�-H�å>9_`\F@E�&����O�! IJ=�Ü�	�	�# � 	�IJÜ��$A�%S�Û k' 8 ) ; ô
1�	��$3J-�@E1�%�_D	���#�3B\F@E�&����O�ó.ô�Q+%b&+.ß%bÑ�)+,�)SR
1�	��$3J�2%�-H�.	��2%�_D	���#�3B\F@E�&����O9ó.ôdQ+%'&�.ß%'Ñª)+,�)SR
1�	��$3 £}ºe��ªp� ó03B	�N�Ü�#$%Y-�OE=�3�	�NBÜ�#�%Y-HXô
1�	��$3 £}�6�]��� ó03B	�N�Ü�#$%d-H��=B3�	�NBÜ�#�%Y-H1Xô
1�	��$3 ���B ��� �� ó�3B	�N�Ü�#$%Y@/ô
1�	��$3  ������6£}ªp�� �� ó�3B	�N�Ü�#$%Y3�O0=�3�	�N�Ü�#$%Y3�Xô
1�	��$3 ���]£}�] �L ÌE�B��¤ ó.ô
>9ÞE	���AB� Æ]Ì0�?��¤ ó � 	�AB-��å>�Þ0	��$A��J! ��1Xô � 	�A�-H�
> 5 % � � Æ]Ì0�?��¤ ó � 	�AB-��
> 5 % � �;! �21Xô � 	�AB-��
>9ÞE	���AB�&'+�2��@0 Æ�ÌE�B��¤ ó � 	�AB-��å>�Þ0	��$A��.' ���2@0�! @E1Xô � 	�A�-H�
>9ÞE	���AB�&'+�2��@0 Æ�ÌE�B��¤ ó � 	�AB-��å>�Þ0	��$A��.' ���2@0�! @E1�=��$A��å�$A�3B%�O0=���AB�åA���	��$A��.-�ô � 	�AB-��
>9ÞE	���AB� Æ]Ì0�?��¤�¸U�]§ ó � 	�AB-��
>9Þ0	��$A��;!÷��3~ô � 	�A�-H�
> 5 % � � Æ]Ì0�?��¤�¸Q�]§ ó � 	�A�-H�å> 5 % � �È! �23~ô � 	�AB-��
>9ÞE	���AB�&'+�2��@0 Æ�ÌE�B��¤�¸U�]§ ó � 	�AB-��å>�Þ0	��$A��.' ���2@0�! @E39ô � 	�A�-H�
>9ÞE	���AB�&'+�2��@0 Æ�ÌE�B��¤�¸U�]§ ó � 	�AB-��å>�Þ0	��$A��.' ���2@0�! @E3�=��$A��
��AB3�%�OE=���AB�
AB��	���AB�&-Bô � 	�A�-H�
1�	��$3 £}�] ��+ªp�pµ?µZ�p�6É óEÜ�	�	�#�%�AB@0Ü�#$%Xô
Ü�	�	�# �6��£k� ªp�pµZµZ�p�6É ó.ô � 	�A�-H�
> 5 %0�E�$	�A ºeªp�pµZ½ �]É��p�?� ó0�
	�	���3��$A�@E�&%�\C	�3�%"I¿�á�
	�	���3 Ý %�1�� � %+ô � 	�A�-H�
1�	��$3 £}�] ��+ªp�pµ?½+�]ºe  ó � 	�AB-��
> 5 % � �É!÷��=��
	�	��23B��AB@0�.%�\F	�3B%dIm��� 	�	��23 Ý %�10� � %+ô
1�	��$3 £}�] ��+ªp�pµ?½+�]ºe  óE�$A��åOE=���AB�å�=��$A��åb4=��$A�� ��=�� 	�	��23B��AB@0�.%�\F	�3B%dIm��� 	�	��23 Ý %�1�� � %4ô
1�	��$3 £}�] ��+ªp�pµ?½+�]É��p�?� ó � 	�AB-��6> 5 %�����	�AS!÷�2��A�=�� 	�	��23��$A�@E�&%0\F	�3�%"Im���
	�	���3 Ý %�1�� � %4ô
1�	��$3 �Z����®ÛÅ��?�p�6  ó��$A�� O0=��$A��åXô
1�	��$3 �Z����®ÛÅ��?�p�6  ó � 	�A�-H�å>9Þ0	��$A��O! �Uô
1�	��$3 �Z����®ÛÅ��?�p�6 �£ ó � 	�AB-��å>�Þ0	��$A��.' ���2@0�! @E=��$A��å�$A�3B%�O�� � =���AB�
A���	���AB�&-��ñä � ô
1�	��$3 ¤��B§��]�0� ó0��AB�åO0=���AB�
Xô
1�	��$3 ¤��B§��]�0� ó � 	�AB-��å>�Þ0	��$A��J! �~ô
1�	��$3 ªp�p�6�]�0� ó0�$A��
OE=��$A��åXô
1�	��$3 ªp�p�6�]�0� ó � 	�AB-��
>9Þ0	��$A��J!÷�Uô
1�	��$3 �Z����®Û¶��p�6� ó��$A�� O � =��$A��
 � =��$A��åO � =��$A��
 � ô
1�	��$3 �Z����®Û¶��p�6� ó � 	�A�-H�å>9Þ0	��$A��O! � � = � 	�A�-H�å>9ÞE	���AB�;! � � ô
1�	��$3 �Z����®Û½ �]ºe  óE��AB�åO0=��$A��
�=���AB�åb4=��$A��
�~ô
1�	��$3 �Z����®Û½ �]ºe  ó � 	�A�-H�å> 5 % � �È! ��ô
1�	��$3 �Z����®Û¬Í�p�6Ì0�?ºe©6£}½+�]ºe  ó0�$A��åOE=���AB�å�=��$A�� b+=���AB�å�9ô
1�	��$3 �Z����®Û¬Í�p�6Ì0�?ºe©6£}½+�]ºe  ó0�$A��åOE=���AB�å�=��$A�� b+=���AB�å��= � 	�A�-H�å>9� 	�#�	��G! Ü����
	�#$	���ô
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1�	��$3 �Z����®Û¬Í�p�6Ì0�?ºe©6£}½+�]ºe  ó � 	�AB-��
> 5 % � �;! ��ô
1�	��$3 �Z����®Û¬Í�p�6Ì0�?ºe©6£}½+�]ºe  ó � 	�AB-��
> 5 % � �;! ��= � 	�A�-H�å>9� 	�#�	��G! Ü��E� 	�#�	���ô
1�	��$3 �Z����®Û½ �?©6�6�Z½ �]ºe  óE��AB�åO0=��$A��
�=���AB�åb4=��$A��å�B=��$A��åO 5 AB3u� � ø�=���AB�å 5 A�3�� � ø9ô
1�	��$3 �Z����®Û½ �?©6�6�Z½ �]ºe  ó � 	�A�-H�å> 5 % � �È! �$=��$A��åO 5 A�3u� � ø�=��$A��å 5 AB3�� � ø9ô
1�	��$3 �Z����®ÛÀZªpªp�pµ?£k� ó��$A��
O0=��$A�� �=���AB�åb4=��$A��å�9ô
1�	��$3 �Z����®ÛÀZªpªp�pµ?£k� ó � 	�A�-H�å> 5 % � �;! ��ô
1�	��$3 �Z����®ÛÇ4��º óE�$A��åOE=��$A��å�=��$A��
b+=B��AB�å��=���AB�å@0=��$A��
@0#$%�A�ô
1�	��$3 �Z����®ÛÇ4��º ó � 	�A�-H�å> 5 % � �;! �$=���AB�å@0=���AB�å@0#$%�A�ô
1�	��$3 �Z����®ÛÅZ�p� óE�$A��åOE=���AB�å�=��$A��åb4=B��AB�å��=��$A��
@0=��$A�� @0#$%�A9ô
1�	��$3 �Z����®ÛÅZ�p� ó � 	�AB-��
> 5 % � �;! ��=���AB�å@0=��$A��
@0#$%�A�ô
1�	��$3 �Z����®Û� �6�?��� ó��$A��
O0=��$A��å�=B��AB�åb4=��$A��å�B=���AB�å@0=B��AB�å@0#$%�A9ô
1�	��$3 �Z����®Û� �6�?��� ó � 	�A�-H�å> 5 % � �;! �$=��$A��å@E=��$A��å@E#�%�A�ô
1�	��$3 �Z����®Û¶��p�6�]¡��]É�¤��]�6 �£ ó � 	�A�-H�å>9ÞE	���AB�&'+�2��@0�! @0=���AB�
�$A�3�%0O�� � =��$A��
A�#$��AB%�-��áä � ô
1�	��$3 �Z����®ÛÅ��?ªp¢Eªp�p�6� ó � 	�A�-H�å>9ÞE	���AB�&'+�2��@0�! @E=��$A��å�$A�3B%�O�� � =���AB�åA���	��$A��.-��ñä � ô
1�	��$3 �Z����®ÛÅ��?ªp¢EÉ��?� ó � 	�A�-H�å>9ÞE	���AB�&'+�2��@0�! @E=�Ü�	�	�#�bY��AB3��$A��e�� }' 8 ) ; =���AB�å��AB3�%�O�� � =��$A��
A���	��$A��.-���ä � ô
1�	��$3 �Z����®Û� �?�6§���Æ]Å��?ªp¢�É��B� ó � 	�AB-��å>�Þ0	��$A��.' ���2@0�! ��@0=��$A��å�$A�3B%�O�� � =��$A��åAB��	���AB�&-���ä � ô
1�	��$3 �Z����®Û� © 	 �pº ¼ �]Ù��p�]� ó � 	�A�-H�å>9ÞE	���AB�&'+�2��@0�! @E=���AB�
�$A�3B%�O$� � ô
1�	��$3 �Z����®ÛÅZ�pÆ�¤���µ óE��AB�åO0=���AB�å�= � 	�AB-��
>9Þ��$O0IJ@0�^! ����OEIJ@0��=��$A��
-�O�� � =��$A��å-H�� � =���AB�å-Hbá�ñä � =��$A��
-����ñä � ô
1�	��$3 �Z����®ÛÅZ�pÆ�¤���µ ó � 	�AB-��å>�Þ0	��$A��;! ��= � 	�AB-��å>�Þ���OEIJ@0�^! ��IJ= � 	�A�-H�å> 5 % � �;! -H��ô
1�	��$3 �Z����®ÛÅZ�pÆ�¤���µ ó � 	�AB-��å>�Þ0	��$A��;! ��= � 	�AB-��å>�Þ���OEIJ@0�^! ��I¹ô
1�	��$3 �Z����®ÛÅZ�pÆ�¤���µ ó � 	�AB-��å> 5 % � �È!÷��= � 	�A�-H�å>9Þ��$O0IJ@E��!÷��I¹ô
1�	��$3 �Z����®ÛÁ|¤���É�� ó0�$A��åOE=���AB�å�= � 	�A�-H�6>9TWIJ@E�E%�!÷��IJ@E�E%�=B��AB�å-HO�� � =��$A�� -�$� � =��$A��å-Hb��ñä � =B��AB�å-����áä � =
�$A�� � 	�A�1�%���-��$	�AB �#$@0��-�� � ô
1�	��$3 �Z����®ÛÁ|¤���É�� ó � 	�AB-��
>9Þ0	��$A��J!Q= � 	�A�-H�å>9TWIJ@E�E%�!Q= � 	�A�-H�å> 5 % � �;! -H��=��$A�� � 	�A�10%��2-H��	�A� �#�@E�E-�� � ô
1�	��$3 �Z����®ÛÁ|¤���É�� ó � 	�AB-��
>9Þ0	��$A��J! ��= � 	�AB-��
>9TWIJ@E�E%�! �$=��$A�� � 	�A�1�%0�2-H��	�A�~'c?@0��-�� � ô
1�	��$3 �Z����®ÛÁ|¤���É�� ó � 	�AB-��
> 5 % � �;! ��= � 	�A�-H�å>9T&IJ@0��%�! �kô
1�	��$3 �Z����®Û�B�pªp�]�ZÅZ�pÆ]¤���µ óE�$A��åOE=��$A��å�=��$A��
b+=B��AB�å��= � 	�A�-H�å>9Þ���OEIJ@0�^! ���$O0IJ@E��=��$A��å-HO�� � =B��AB�å-HS� � ô
1�	��$3 �Z����®Û�B�pªp�]�ZÅZ�pÆ]¤���µ ó � 	�A�-H�å> 5 % � �È! �$= � 	�AB-��å>�Þ���OEIJ@0�^! ��IJ= � 	�A�-H�å>9ÞE	���AB�J! -H�~ô
1�	��$3 �Z����®Û�B�pªp�]�ZÅZ�pÆ]¤���µ ó � 	�A�-H�å> 5 % � �È! �$= � 	�AB-��å>�Þ���OEIJ@0�^! ��I¹ô
1�	��$3J3���@0bYÞ�� � �.N��2%�ó � 	�AB-��
>9Þ�� � �.N��2%�! ��� � ôcQ+%'&+.�%'Ñª)+,�)SR
1�	��$3 �Z����®ÛÅZ�pºe �©6��� óE��AB�åO0=���AB�å�= � 	�AB-��
>9Þ�� � �.N��2%�!÷��� � ô
1�	��$3 �Z����®ÛÅZ�pºe �©6��� ó � 	�AB-��å>�Þ0	��$A��;! ��= � 	�AB-��å>�Þ�� � �&NB�2%�! ��� � ô
1�	��$32� ªpªp½+�]ºe  óE��AB�åO0=���AB�å�=��$A��åb4=��$A��
��= � 	�A�-H�å>�?6�2NB-��S! Ü��2N�-H�9ô
1�	��$32� ªpªp½+�]ºe  ó � 	�AB-��å> 5 % � �;! ��= � 	�A�-H�å>�?6��N�-H�S! Ü��2NB-��9ô
1�	��$3 �]����£}�]½ �]ºe  óE�$A��åOE=��$A��å�=��$A�� b4=���AB�å�9ô
1�	��$3 �]����£}�]½ �]ºe  ó � 	�A�-H�å> 5 % � �;! ��ô
%�ABN�I �0�]Æ] �¸Q�p���]ºe ��p�?�fT '+N��.	�= 5å!68 = 8:!65 U
1�	��$3 �Z����®Û�0�]Æ]  ó0�$A��
O0=��$A��å�= � 	�A�-H�å>9)��&����AB�2!L=B��AB�å#$%�A��ñä � = ! %0O0� Ý �$�2% � �&�$	�AP3��$�I�ñ'+N��.	Lô
1�	��$3 �Z����®Û�0�]Æ]  ó � 	�A�-H�6>9Þ0	��$A��O!L= � 	�A�-H�å>9)��&����AB�2!L=B��AB�å#$%�A���ä � = ! %0O0� Ý �$�2% � �&�$	�AP3��$�I��'+N��.	Qô
1�	��$3 �Z����®Û�0�]Æ]  ó0�$A��
O0=��$A��å�= � 	�A�-H�å>9)��&����AB�2!L=B��AB�å��	�-H=��$A��å#$%�A�= ! %�OE� Ý �$�2% � �&�$	�A^3B�����á' NB�&	Qô
1�	��$3 �Z����®Û�0�]Æ]  ó � 	�A�-H�6>9Þ0	��$A��O! ��= � 	�A�-H�å>9)��.�2�$A���!L=��$A�� ��	�-H=���AB�
#$%�A�= ! %�O0� Ý ����% � �.��	�AP3��$�I��'+N��.	Uô
1�	��$3 �Z����®Û�0�]Æ]  ó0�$A��
O0=��$A��å�=���AB�åb4=���AB�
�B=���AB�Jc?@0��-�= � 	�A�-H�å>9)��&����AB�2!L=B��AB�å#$%�A���ä � =�> 5 % � �6ùcÜ���� � =
> ! %�O0�.Þ�@0��@0�ÛùEùY��AB�&%���A�@E#L� � ô
1�	��$3 �Z����®Û�0�]Æ]  ó � 	�A�-H�6> 5 % � �;! �$=��$A��å�.M�= � 	�A�-H�å>9)��&����AB�2! -H�&�$=��$A��
#$%�A��ñä � =�> 5 % � �6ùcÜ���% � �y� � =
> ! %�O0�.Þ�@0��@0�ÛùEùY��AB�&%���A�@E#L� � ô

ý > 5 % � ��	 �B©6�6�Z�p�6É�½+�]ºe  ó0��AB�åO0=���AB�å�=��$A��åb4=��$A��
��=��$A��Jc?@0��-H= � 	�AB-��
>9)��.�2�$A���!Q=��$A��å#$%�Az�ñä � =B> ! %�OE�&Þ0@0�2@E�cù0ùY�$A��.%��2A
� � ô

ý > 5 % � ��	 �B©6�6�Z�p�6É�½+�]ºe  ó � 	�AB-��å> 5 % � �;! ��=��$A��OcB@E�E-H= � 	�A�-H�å>9)��.�2�$A��2!÷-��.�$=���AB�å#$%�A���ä � =�> ! %�O0�.Þ�@0��@0�ÛùEùY��AB�&%���A�@E#L�
� ô

ý �$A��  �� 	 ¡� ��?µZ£ ó.ô � 	�A�-H�
ý 1�	��$3 £}�] ��0� 	 ¡� ��?µZ£ óE��AB�å�&-Bô
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ý �$A��åù  �� 	 Ç4������¢ ó.ô � 	�A�-H�
ý 1�	��$3 £}�] ��0� 	 Ç4������¢ óE��AB�åùY�&@ßô
ý < Ý � �6���6�Zªp� ó.ô � 	�AB-��

�I��ë��b��_ � `��(ï���_�� ð"ì �(ð � �

1�	��$3 ���]�?�p���]ºe  ó�>�Þ�@0�$A�� Ý %01�� � %Yùc��3�%�12=�>9Þ�@0�$A�� Ý %�1�� � %Yùc�2%���#�@ � %�IJ%�AB��ô
1�	��$3 �p�6�p ��p��ªp�pÙ�� ó.ô
1�	��$3 ºeªp�]���6©6µ ó.ô

j ðdï:ë���ð�o £ `Cç�_y�����(ç��

1�	��$3 mB¸U����®Û¡B�6���Z��¶��p�6� óE>9Þ�@E��AB�&%��Xùc��=���AB�åO � =���AB�å � =���AB�
O � =���AB�å � = � 	�A�-H�å>9� 	�#�	��-L��	�N��¥! ��=�Ü�	�	�#�-HN�ABKE%�AB=
�$A��å#$��AB%�_a�$3��.��=��$A��
IJ��3 8 �$A�%�_a�$3��.��ô
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void SimpleExampleWidget::paintEvent()
{

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

}
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ý QPainter::CoordDevice
ý QPainter::CoordPainter
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void MyWidget::paintEvent( QPaintEvent * )
{

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

}

! �B%Y-�@EIJ%"%0O0@0IJ��#�%"N�-H��AB�^�.���$- � 	�A�-H�&��N � �.	��xõ

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 );
p.setPen( copyAttributes->foregroundColor() );
p.setBackgroundColor( copyAttributes->backgroundColor() );
p.setFont( copyAttributes->font() );
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; O0@EIJ��#$%Bõ

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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)���%�@E�2-/�.��% � 	�	���3��$A�@E�&%"-�0-��.%�I Ü�{Q�.�wK�=.©'FR�*
)�%�%Y@0#$-�	P�&��@0AB-�#$@0�.%Bó.ô��.�+* ��� ú6��=�- � @E#�%?ó.ô��.� * � R6R6��=���	��&@E�&%?ó.ôI�.� * � R6KB��=��2%�-H%��.V; e	��2Ió.ôI�.� * � R6K6��=�-H%��._D	��2#$3�\C@0�.�2�$O?ó.ô��.� * ��� Õ6�
@EA�3DOb e	��2Ió.ôI�.� * ��� ø6�0*
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5 %��&NB�2AB-/�&�B% � N����2%�AB�&#$Y-�%��
�&@EÜ^-H�&	��P@0���2@E}*
)�%�%Y@0#$-�	(-H%�� ! @0Ü�'+�2��@0Bó.ô��.�+* ��� � �0*
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5 %��&NB�2AB-/�&�B%d�.@0ÜP-H�&	��P-�%0�&�.��AB�Z*
)�%�%Y@0#$-�	(-H%�� ! @0Ü�)��.	���-eó.ô��.� * ����� �0*

� ¸y¨rü�¦¥Ä�¬�¨ª²³©b»=¼È®9®�©�¼È¬�²�×�¹}¬B©�»¥¯³ü�¸JÏ³·y¹}»°üLÅ³µaü�¸JÏ³·y¹}»VüOù@±
! ��@0A�-H#$@0�.%�-/�.��% � 	�	���3��$A�@0�.%"-��-H�.%�I Ü�¢Q+5}î3�L5rúDR�*�'åMW�.%��X�.���$- � @E#�#$=}Q+5}î3�L5rú�Rd�$-ß@E3�3�%03J�&	^��	���AB�&-e*
 e	��4%�OE@0IJ��#$%�=��.��%"MW	�#$#$	�b"�$A�� � 	�3B%"3B�2@Eb"-ß�&�B%d-H@0IJ%Y��	��$A��å�.bY� � %Bõ

void MyWidget::paintEvent()
{

QPainter paint( this );

paint.drawPoint( 0, 0 );

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

}

)�%�%Y@0#$-�	(- � @0#$%Bó.ô��.� * � R6RB��=�-H��%�@E�xó.ô��.�+* ��� Õ6��=��2	��.@0�.%Bó.ô��.� * � R6K6��=���%�-H%��&V; e	���Ió.ôI�.� * � RBK6��=�-H%��&_F	��2#$3�\F@E�&����OZó.ô��.� * ��� Õ6�
@EA�3DOb e	��2Ió.ôI�.� * ��� ø6�0*
; O0@EIJ��#$%�-,õ?�B%�#$��1��$%�bY%��p[��B%�#���b"�$A�3B	�b9* � ����=�� �,� [ � @EA�AB	�A+* � ����=���R,[ � @0ABA�	�A+* � ����=��.��%�IJ%�-W[�IJ%��.@0#�* � ����=��.��%�IJ%0-�[�bY	�	�3+* � ���
@EA�3DOEMW	���I"[�O0MW	���I* � ��� *

¦65�»Oº�©Y¦¥Ä�¬�¨ª²³©b»=¼È®9® � ¨r»6´#2¸;¼'©�¯�±$ºB¸J²�×�©
5 %��&NB�2AB-/�&�B%d10��%�bY��	����6�2% � �&@EA���#�%?*
)�%�%Y@0#$-�	(-H%��<"/�$%�bY��	��2��ó.ô��.� * ����� �Q@0AB3J-�%��/"/��%0b"V; e	���Ió.ô��.� * ����� �0*
; O0@EIJ��#$%Bõ?@ � #�	 � K:[�@ � #$	 � K6* � ��� *
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5 %��&NB�2AB-/�&�B%dbY�$A�3B	�bá�2% � �.@0A���#$%B*
)�%�%Y@0#$-�	(-H%��&_a�$A�3B	�bDó.ô��.� * ����� �U@0AB3J-�%��/"/��%0b"V; e	���Ió.ôI�.� * ����� �0*
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5 %��&NB�2AB-/�&�B%dbY	���#�3J�.�2@EA�-HMW	��2IJ@E�&�$	�A(IJ@0�.�2�$O?*
)�%�%Y@0#$-�	(-H%��&_F	��2#$3�\F@E�&����OZó.ô��.� * ��� Õ6�0*
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5 %��&NB�2AB-/�&�B%d��	���AB�6:'G�&��@0A�-HMW	���IJ%�3PMW�2	�I IJ	�3�%0# � 	�	��23B��AB@0�.%�-/�.	G3B%�1�� � % � 	�	���3��$A�@0�.%�-e*
)�%�%Y@0#$-�	(O' e	���I Ý %01Bó.ôI�.� * ��� ø6�L@EA�3J>9_`\F@E�&����OZõ�õ IJ@0�+ó.ô��.� * � R�ú6�0*

¦65�»Oº�©Y¦¥Ä�¬�¨ª²³©b»=¼È®9®�Å�¾y¸;¼È« ¯�ºB¸J²�×�©Y¦65�»Lº
©�Øâ¼ � ±$ºB¸J²�×�©
! �B��-ß��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÜ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�åÜ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Ü�	�1�%YM&N�A � �&�$	�A+*
5 %��&NB�2AB-/�&�B%d��% � �.@0AB�E#$%2Ó¸'G�&��@0A�-HMW	���IJ%�3(MW��	�IËIJ	�3�%0# � 	�	���3��$A�@0�.%�-X�.	^3B%�1�� � % � 	�	���3��$A�@E�&%�-e*
T&M~bY	��2#$3 �&��@0A�-HMW	���IJ@0�.��	�AÚ�$-Û%�AB@0Ü�#$%�3 @0AB3 �2	��.@0�.��	�AÚ	��c-H��%�@E�2�$A��Í�B@0-ÛÜ�%�%0A -���% � �$òB%�3B=ß�.��%�A �.��%�Ü�	�N�AB3��$A��`�2% � �&@EA���#�%��$-
��%��.N��2AB%�3+*
)�%�%Y@0#$-�	(O' e	���I Ý %01Bó.ôI�.� * ��� ø6�L@EA�3J>9_`\F@E�&����OZõ�õ IJ@0�+ó.ô��.� * � R�ú6�0*
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! �B��-ß��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÜ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�åÜ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Ü�	�1�%YM&N�A � �&�$	�A+*
5 %��&NB�2AB-/�&�B%d��	���AB�å@0���2@02Ò�'c�.�2@0AB-�M&	��2IJ%�3(M&�2	�IËIJ	�3B%�# � 	�	��23��$A�@E�&%0-X�&	P3�%�10� � % � 	�	��23B��AB@0�.%�-,*
)�%�%Y@0#$-�	(O' e	���I Ý %01Bó.ôI�.� * ��� ø6�L@EA�3J>9_`\F@E�&����OZõ�õ IJ@0�+ó.ô��.� * � R�ú6�0*
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! �B��-ß��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÜ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�åÜ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Ü�	�1�%YM&N�A � �&�$	�A+*
5 %��&NB�2AB-Q�.��%G��	���AB� @E�2��@0¥Ò�'P�&��@0AB-�M&	��2IJ%�3DM&�2	�IâIJ	�3B%�# � 	�	��23B��AB@0�.%�-Q�&	J3B%�1�� � % � 	�	��23B��AB@0�.%�-,* ! �B%�14365b)�îF��-U�.��%Gò?�2-H�+��	���AB�
�$Aü�&�B%J@0�2��@0J@EA�3à3
:È%b1ª3B,<.c3B%�A�	��.%�-��.��%JABN�IJÜ�%��d	�M/��	��$A��.-d�.	�Ü�%J�&��@0AB-�M&	��2IJ%�34*YTWMa3
:È%b1ª3B,<.c�$-dAB%���@0�.��1�%0=X@0#$#+��	���AB�&-dMW�2	�I
Ò�'D¯+14365b)�î3°"N�AB�&�$#��.��%"#$@0-H�
��	��$A��6�$AD�.��%"@0�2��@0Y@0��%Y�&��@0A�-HMW	���IJ%�3+*
! �B%Y�2%��.N���A�%�3(��	��$A��6@E�2�2@E � 	�A�-H�$-��.-ß	�MZ�.��%YA�NBIJÜ�%��4	�M6��	���AB�&-ß�&�B@0�6bY%��2%Y�.�2@EA�-HMW	��2IJ%03+*
; O0@EIJ��#$%Bõ

QPointArray a(10);
QPointArray b;
b = painter.xForm(a, 2, 4); // b.size() == 4
b = painter.xForm(a, 2, -1); // b.size() == 8

)�%�%Y@0#$-�	(O' e	���I Ý %01Bó.ôI�.� * ��� ø6�L@EA�3J>9_`\F@E�&����OZõ�õ IJ@0�+ó.ô��.� * � R�ú6�0*
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5 %��&NB�2AB-/�&�B%d��% � �.@0AB�E#$%2Ó-5Û�&��@0AB-�M&	��2IJ%�3(MW��	�IË3B%�1�� � % � 	�	���3��$A�@0�.%�-X�.	^IJ	�3B%�# � 	�	��23��$A�@E�&%0-,*
T&M6bY	��2#$3J�&��@0A�-HMW	���IJ@0�.��	�A(�$-ß%�AB@0Ü�#$%�3(@0AB3D�2	��.@0�.��	�A(	��4-H��%�@E�2�$A��G�$-/NB-�%�3B=��.��%�A(�.��%YÜ�	�N�AB3��$A��Û��% � �.@0AB�E#$%c�$-/�2%��.N���A�%�34*
)�%�%Y@0#$-�	(O' e	���Ió.ôI�.� * ��� ø6�U@0A�3J>�_\F@E�&����OZõ�õ IJ@E� ó.ô��.� * � R�ú6�0*
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5 %��&NB�2AB-/�&�B%d��	���AB�6:È5c�&��@0A�-HMW	���IJ%�3(MW��	�IË3�%01�� � % � 	�	��23B��AB@0�.%�-X�.	^IJ	�3B%�# � 	�	���3��$A�@E�&%�-e*
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5 %��&NB�2AB-/�&�B%d��	���AB�å@0���2@02ÒÔ5Y�.�2@EA�-HMW	��2IJ%03PM&�2	�I 3�%�1�� � % � 	�	��23��$A�@E�&%0-X�&	PIJ	�3�%�# � 	�	��23B��AB@0�.%�-,*
)�%�%Y@0#$-�	(O' e	���Ió.ôI�.� * ��� ø6�U@0A�3J>�_\F@E�&����OZõ�õ IJ@E� ó.ô��.� * � R�ú6�0*
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5 %��&NB�2AB-L�.��%Û��	���AB� @E�2�2@E¥ÒÔ5G�&��@0A�-HMW	���IJ%�3DM&�2	�Iâ3�%01�� � % � 	�	���3��$A�@E�&%�-Q�.	JIJ	�3�%�# � 	�	���3��$A�@0�.%�-e* ! ��%�14365�)�îD��-U�.��%Ûò?�2-H�+��	���AB�
�$Aü�&�B%J@0�2��@0J@EA�3à3
:È%b1ª3B,<.c3B%�A�	��.%�-��.��%JABN�IJÜ�%��d	�M/��	��$A��.-d�.	�Ü�%J�&��@0AB-�M&	��2IJ%�34*YTWMa3
:È%b1ª3B,<.c�$-dAB%���@0�.��1�%0=X@0#$#+��	���AB�&-dMW�2	�I
ÒÔ5�¯+14365b)�î3°YNBA��.��#��.��%Y#$@0-H�å��	��$A��å�$AD�.��%"@0���2@0Y@E�2%"�&��@0A�-HMW	���IJ%�3+*
! �B%Y�2%��.N���A�%�3(��	��$A��6@E�2�2@E � 	�A�-H�$-��.-ß	�MZ�.��%YA�NBIJÜ�%��4	�M6��	���AB�&-ß�&�B@0�6bY%��2%Y�.�2@EA�-HMW	��2IJ%03+*
; O0@EIJ��#$%Bõ

QPointArray a(10);
QPointArray b;
b = painter.xFormDev(a, 1, 3); // b.size() == 3
b = painter.xFormDev(a, 1, -1); // b.size() == 9

)�%�%Y@0#$-�	(O' e	���Ió.ôI�.� * ��� ø6�U@0A�3J>�_\F@E�&����OZõ�õ IJ@E� ó.ô��.� * � R�ú6�0*

j ðdï:ë���ð�o £ `Cç�_y�����(ç��

� ¸y¨rü¹p;Í�¼É¬�´#Äa¹}¬�¨ª²l5�»Oº�©I¯d¦¥Ä�¬�¨ª²³©b»6¼àÜY2µa¨ª²³©�Å³µa¨ª²³©�ù=µd¨ª²³©�´eµd¨ª²³©�¶2µaº�¸;²�×�©Y¦@û�¸;¹}¸J¼zØåºBµ
¨ª²³©�¹}¨ª²�»=òâ¨rüL©�¶2µ�º�¸;²�×�©�¦¥§�¼'Ï�×�¶áÜàä>¹r¹�±

#include <qdrawutil.h>
Ý �2@EbY-/@c��#$@0�$AD�2% � �&@EA���#�%Y����10%�ADÜ�Dóªî�=9úå='0Y=�w]ôLN�-H��AB�^�.��%"��@0�$A��.%��;:X*
! �B% � 	�#$	��+@E�2��N�IJ%�AB��*+-H��% � ��ò?%�-/�.��%"#��$A�% � 	�#�	���*
! �B%2Ñ�1436)b�|145b,�wÛ@E�2��N�IJ%�AB�
-H��% � ��ò?%�-X�.��%Y#��$A�%YbY�$3��.�+*
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T&M �	�NÂbY@0A�� �&	 N�-H% @â>� ���@0IJ% b"�$3���%�� �$A�-H�.%�@03B=÷�	�N � @0AÂIJ@0K�% ��� 3B��-H��#$@0 @â��#$@0�$A �2% � �&@EA���#�%0=÷M&	�� %0O0@0IJ��#�%
QFrame::setFrameStyle( QFrame::Box | QFrame::Plain )

*
¬C�����6�p�6Éq� ! ���$-~MWNBA � �&�$	�AC3B	�%�-~A�	��X#$	�	�K(@0�X>9_a�$3���%���õ�õ -H�&0#�%Bó.ô"	��Q>9' ����#�� � @E�&�$	�A+õWõ -��.�#$%Bó.ô0*LRL-H%G�.��%^3���@0bY��AB�DMWNBA � �&�$	�A�-~�$A
>�)��&0#�%Y�.	^IJ@EKE%YbY��3B�E%0�&-/�.��@E�åMW	�#$#$	�bá�.��% � N����2%�AB�;LRQT6-H�&�#$%B*
)�%�%Y@0#$-�	^� Ý ��@0bY)��B@03�% 5 % � ��ó.ôI�.� * ��� A��U@0AB3J>9)��.�#�%?õ�õ 3���@0bYÞ�����IJ�$�&�$1�%Bó.ô�� ; 1�%�A��.-H=�' � �&�$	�A�-H= 8 @0�	�NB�&-L@0AB3J)��&0#�%�-ßb"�$�.�J>9���0*
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QPainter painter;
QPen pen( red, 2 ); // red solid line, 2 pixels wide
painter.begin( &anyPaintDevice ); // paint something
painter.setPen( pen ); // set the red, wide pen
painter.drawRect( 40,30, 200,100 ); // draw a rectangle
painter.setPen( blue ); // set blue pen, 0 pixel width
painter.drawLine( 40,30, 240,130 ); // draw a diagonal in rectangle
painter.end(); // painting done
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QPicture pic;
QPainter p;
p.begin( &pic ); // paint in picture
p.drawEllipse( 10,20, 80,70 ); // draw an ellipse
p.end(); // painting done
pic.save( "drawing.pic" ); // save picture
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QPicture pic;
pic.load( "drawing.pic" ); // load picture
QPainter p;
p.begin( &myWidget ); // paint in myWidget
p.drawPicture( pic ); // draw the picture
p.end(); // painting done
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! �B%��2%�@0�2%Pó.-�#$	�bYôXMWN�A � �.��	�AB-4�&	 � 	�A�1�%����BÜ�%0�&bY%�%�AG>9TWIJ@E�E%d@0A�3P>9Þ��$O0IJ@E� õ � 	�A�10%��2� ! 	�T&IJ@0��%Bó.ô4@0A�3 � 	�AB1�%����� ���	�IJTWIJ@0��%Bó.ô0*
7 A�% � 	�IJIJ	�AN�-H%D	�MX�&�B%J>9Þ��$O0IJ@E� � #$@0-H-d�$-d�.	�%�A�@EÜ�#�%J-HIJ	�	��.�aN���3B@0�.��AB�C	�M/bY�$3���%��.-,*"_`��%�AB%�1�%��9-H	�IJ%��.���$A�� � 	�IJ��#$%�O
AB%�%�3B-/�&	PÜ�%"3��2@EbYA�=��	�N � @0AJNB-�%Y@c���$O0IJ@E�(�&	P	�Ü��&@E��A^c?� � KE%0�2ä�M&�2%�%Y3���@0bY�$A���=�#��$K�%c�&�B��-eõ

� *Q�
��%�@0�.%Y@c���$O0IJ@0�PbY���.�J�.��%Y-�@EIJ%Y-��$ö,%"@E-/�.��%YbY��3B�E%���*
� *d ��$#�#B�&�B%d���$O0IJ@E�(b"�$�.�J�&�B%dbY�$3���%��åÜ�@ � KE���2	�NBA�3 � 	�#�	���*
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Õ *QÞ�@E��AB�
�.��%"����OEIJ@0� *
ú *QÜ��$��?6#$�Óó.ôL�&�B%Y����OEIJ@0� � 	�AB�&%�AB�&-ß	�A��.	G�.��%YbY��3B�E%���*

Þ���OE%�#63�@E�&@(�$AC@(���$O0IJ@E�F�$-~��AB�&%���A�@E#?@EA�3��$-~IJ@0A�@E�E%03CÜ�P�&�B%ÛN�AB3�%���#�0��AB�DbY��AB3�	�b -H�-��.%�I*/Þ���OE%�#$- � @0A�Ü�%^@ �}� %�-H-�%�3�	�A�#$
�.����	�N����J>9Þ�@E��AB�&%��XM&N�A � �.��	�AB-�=��.����	�N����JÜ�����?6#$�Óó.ô�=�@EA�3DÜ� � 	�AB1�%����&�$A��Û�.��%">9Þ��$O0IJ@E�(�&	P@c>9TWIJ@E�E%?*
ã0	�N � @0AP%�@0-H��#$�3B��-H��#$@0"@�>9Þ���OEIJ@0�G	�A^�&�B%9- � �2%0%�A^NB-��$A��c> 8 @EÜ�%�#|õWõ -�%0�&Þ��$O0IJ@E� ó.ô�=]MW	�� %�O0@EIJ��#�%0=E@E#�#��.��%9>I?6N��.�&	�A^-�NBÜ � #$@0-H-�%�-
-HN�����	��2�å����OEIJ@0�PN�-H%B*
! �B%Y>9Þ��$O0IJ@0� � #�@E-�-LN�-H%�-/#$@0ö, � 	���0��AB�E=�-H	P���å�$-ß���2@ � �&� � @E#��.	^��@E-�-ß>9Þ��$O0IJ@0�(	�Üxà|% � �.-X@0-L@0�2��N�IJ%0A��.-,*
ã0	�N � @EAF��%��&����%01�%c�&�B%cbY��3B�&�4ó.ô�=���%0��������ó.ô�=�3B%����.�+ó.ôU@0AB3F-H��ö,%Bó.ôU	�Må@^����OEIJ@0� * ! ��%c%�A � #$	�-��$A��(�2% � �.@0A���#$%Û��-U����10%�AFÜ�Û��% � ��ó.ô0*
Þ���OEIJ@0��- � @0AGÜ�%~òB#$#�%03cb"�$�.�ÛòB#$#�ó.ô @EA�3Û��%�-��$ö,%�3cbY���.�c�2%0-��$ö,%Bó.ô0*Eã�	�N � @EA � ��%�@0�.%Q@0A�3G-�%���@9IJ@0-HK�bY�$�&� � �2%�@E�&%�<�%�N�����-H�&� � \C@0-HKZó.ô
@EA�3D-H%��.\F@E-�K6ó.ô0*�RL-H%Y-�%0#�M&\F@0-HK6ó.ôL�.	G-H%�%Y��M6�.��%"���$O0IJ@E�P�$-/�$3�%�AB�&� � @E#��.	^�$�.-/IJ@0-HKZ*
T&AD@03B3��$�&�$	�AD�.	^#$	�@03B��AB�^@G����OEIJ@0�(MW��	�I ò?#$%cN�-H��AB�^#$	�@034ó.ôL�	�N � @0AF@0#$-�	(#$	�@03B ���	�I Ý @E�&@Zó.ô0*�ã�	�N � @0A � 	�A��.�2	�#B	����&�$IJ�$öx@E�&�$	�A
bY�$�&�J-H%�� 7 ���.��IJ�$ö,@0�.��	�A4ó.ôß@EA�3J	�Ü��.@0�$AJ@c�&��@0A�-HMW	���IJ%�3(1�%���-��$	�AJ	�MZ�&�B%"����OEIJ@0�PN�-H��AB�^Ob e	��2Ió.ô
SU	��.%Í�2%0�E@E�23��$A��ü_a�$A�3�	�bY-¥R�ø @EA�3°RBK õC	�A _a�$A�3�	�bY-¥R�O�.��%a-H�-H�&%0I � �2@E-��B%�-G�$M�0	�N � ��%�@0�.%aIJ	��2%a�.��@EA @0Ü�	�NB� �e�����
����OEIJ@0��-H=��$A�3B%���%�AB3�%�AB�6	�M6�&�B%"-H�$öx%Y	�M6�.��%Y���$O0IJ@E��-/	��X�$A�-H�&@E#�#$%�3 5 '+\ü*,_a�$A�3B	�b"-LS ! @EA�3 ������� 3�	PA�	��å�B@01�%Y�.���$-/#$��IJ�$�&@Eä
�.�$	�A+*
>��ß�.�2�$%�-d�.	�bY	��2KD@E�2	�N�AB3�.��%J��%�-�	�NB� � %P#$�$IJ���.@0�.��	�A4*cT&M/�	�N-H%��L�&�B%J����OEIJ@0�a	����.�$IJ��ö,@0�.�$	�AÍ�&	�>9Þ���OEIJ@0� õ�õ \F%�IJ	��� 7 ���.��I
@EA�3÷�&�B%ab"�$3��.� 	�M��	�N��^����OEIJ@0� �$-^#$%�-H-(�&�B@0A 	��^%��]N�@0#Q�.	 �e� K ���$O0%�#$-H=9>9�"-��.	��2%�-^�&�B%a���$O0IJ@0� �$A @`bY@0Í�.��@E���$-P10%��2
IJ%0IJ	��2�ä�%0MWò � �$%�A��6bY��%0AJ�&�B%��2%"@0��%"IJ@EA�Y���$O0IJ@E��-,*
T&M/�	�NB�~@0����#$� � @0�.�$	�AN�-H%�-d3�	�ö,%�A�-�	��9��NBA�3���%�3�-�	�MX����OEIJ@0��-(ó.MW	��~%�OE@0IJ��#$%(	�AÍ�.	�	�#åÜ�@0�9Ü�NB�&�.	�A�-�@0A�3��AÍ��	���N���IJ%�ABN�-Hô�=
@EA�3D0	�NJ��#�@EAJ�&	P�2NBAJ���
	�AJ_a��AB3�	�bY-yR�ø(	��X_a�$A�3B	�b"-aR6K�=�bY%Y�2% � 	�IJIJ%�AB3PNB-��$A�� � 	�3B%"#$�$KE%Y�.���$-,õ

QPixmap::setDefaultOptimization( QPixmap::MemoryOptim );
while ( ... ) {
// load tool bar pixmaps etc.
QPixmap *pixmap = new QPixmap(fileName);

}
QPixmap::setDefaultOptimization( QPixmap::NormalOptim );

)�%�%Y@0#$-�	P>�?6�$�&IJ@E�@�.�+* � ú6��=�>�TWIJ@0��%S�.� * �,� RB��=�>9TWIJ@E�E%0T 7 �.� * � ø�úB��=�)��B@0�2%03P� #�@E-�-H%�-��.Þ��2	����2@EIJIJ��AB�GbY���.�(>9����=6L��@0���B� � -
� #�@E-�-H%�-Q@0AB3JTWIJ��#$� � ���.#$c@0A�3 ; O0��#�� � �$�&#$c)��B@0�2%03P� #�@E-�-H%�-e*
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! �B��-U%�ABN�I �.���%G3�%�ò?A�%�-Q�.��% � 	�#$	��QIJ	�3�%�-Q�&�B@0�+%�O0�$-H� M&	�� � 	�AB1�%����&�$A��P>9TWIJ@E�E%^	�Üxà.% � �&-Q�.	J>9Þ��$O0IJ@0�+* ! �B% � NB�2��%�A��+1�@0#$N�%0-
@E�2%Bõ

ý QPixmap::Auto
äZ)�%�#$% � �å� 	�#�	��X	��X\C	�A�	^	�AJ@ � @0-H%�ä�Ü�0ä � @E-�%ÛÜ�@E-��$-e*

ý QPixmap::Color
äZ'+#�bY@00- � ��%�@0�.% � 	�#$	��2%�3(���$O0IJ@E��-e*

ý QPixmap::Mono
äZ' #$bY@0�- � �2%0@0�.%dÜ��$�&IJ@E��-e*
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>�Þ���OEIJ@0�J�B@0-Q�&�B% � ��	�� � %c	�M6	����.�$IJ��ö,�$A��PMW	��X-H��%�%�3J	��/IJ%0IJ	��2Y��AC@ÛMW%0b���#$@ � %�-Hûå�&�B%YÜ�%�-�� � �B	�� � %c1�@0����%�-LMW��	�I ���$O0IJ@E�J�&	
����OEIJ@0�aÜ�N�� � @0A�E%�AB%��2@E#�#$JÜ�%(3�%�����10%�3a��%�NB�2�$-��.� � @0#$#$}* ! �B��-d%�A�NBI �.���%(3�%0òBAB%�-9@DABN�IJÜ�%��~	�MX	����.�$IJ��ö,@0�.�$	�AaIJ	�3�%�-9�.��@E�
0	�N � @EAJ-�%��
MW	��4@0AB"����OEIJ@0�(�&	P�.b"%0@0Kc�.��%Y-���%�%�3e[�IJ%0IJ	��2��.�2@E3�%�	�M&MW-eõ
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ý QPixmap::DefaultOptim
ä
_`��@E�&%�10%��ß>9Þ���OEIJ@0� õ�õ 3�%�M&@0N�#$� 7 ���.��IJ�$ö,@0�.��	�A4ó.ô~�2%��.N���A�-e*
'Ú���$O0IJ@E�DbY���.�F�.���$-U	����.��IJ�$ö,@0ä

�.��	�A bY�$#�#Q��@E1�%�bY��@0�.%�1�%0�c�&�B% � N����2%�AB�93�%�M&@0NB#��d	����&�$IJ�$öx@E�&�$	�A �$-,*`T&M~�&�B%a3�%�M&@0N�#$�9	����.�$IJ��ö,@0�.�$	�A ��- � �B@0A���%�3 NB-��$A��
-H%�� Ý %�M&@0N�#$� 7 ���.��IJ�$ö,@0�.��	�AB=��&�B%�A(�&�B��-/bY�$#�#?A�	��6%0MWMW% � �6@0ABY����OEIJ@0��-ß�&�B@0�å�B@01�%"@0#$�2%�@E3�cÜ�%�%0A � �2%�@E�&%03+*

ý QPixmap::NoOptim
äZSU	^	����&�$IJ��ö,@E�&�$	�Aó � NB�2�2%0A��.#�"�&�B%Y-�@EIJ%"@E-/\F%0IJ	��2 7 ���&�$IJô0*

ý QPixmap::MemoryOptim
ä 7 ���.��IJ�$ö,%YMW	��4IJ��AB��IJ@E#�IJ%�IJ	���YN�-H%B*

ý QPixmap::NormalOptim
ä 7 ���&�$IJ�$öx%(M&	��9�&0��� � @0# N�-H@0��%B* 7 M&�&%�AaNB-�%0-dIJ	���%PIJ%0IJ	��2J�.��@0A\F%�IJ	��� 7 ���.��IJ= @0AB3�$-

	�MW�.%�A(MW@E-��.%���*
ý QPixmap::BestOptim

ä 7 ���.�$IJ��ö,%JMW	��d���$O0IJ@0��-d�.��@E�L@E�2%D3B�2@0bYA`1�%��2F	�MW�.%�A@EA�3bY�B%��2%D��%��2M&	��2IJ@0A � %J�$- � �2�$�.� � @0#�*
Q%�A�%���@0#$#�YNB-�%�-LIJ	��2%"IJ%�IJ	��2"�.��@0AJSU	���IJ@0# 7 ���.��I @0AB3JIJ@0Y���2	�10��3B%d@Û#$�$�&�.#�%YÜ�%��.�.%��4-���%0%�3+*

_J%Y��% � 	�IJIJ%�AB3JN�-H��AB� Ý %�MW@EN�#$� 7 ���&�$I*
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� 	�A�-H�&��N � �&-L@cA�N�#$#�����OEIJ@0� *
)�%�%Y@0#$-�	(�$-�SUN�#$#�ó.ô��.�+* � Õ�Õ6�0*
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� 	�A�-H�&��N � �&-L@c����OEIJ@0�(MW��	�IË�.��%">9TWIJ@E�E%214Õ¥Ò}ñB)e*
)�%�%Y@0#$-�	 � 	�AB1�%����� ���	�IJTWIJ@0��%Bó.ôI�.� * � Õ � �0*

¦¥Ä�¨ªÅ³«Ì¬�2®�®�¦¥Ä�¨ªÅ³«]¬B¤¯�¨ª²³©2´eµa¨ª²³©�¶2µd¨ª²³©�ü�»6d©}¶ð½��F8OµdÆ¥�©b¨r«]¨rÇÈ¬�©b¨r¸;²â¸J�©b¨r«]¨rÇÉ¬�©b¨r¸J²Ê½
Íz»LÎ9¬�Ï³¹r©bÆ¥�©b¨r« ±

� 	�A�-H�&��N � �&-Q@G���$O0IJ@E�JbY���.�20 bY��3B�&�B=ÈwP�B%�������� @0AB3|5�)�:È,�w(Ü��$�&-L��%��/���$O0%0#|* ! �B%c���$O0IJ@0�J�$-Q	����&�$IJ�$öx%03J��AC@ �}� 	��23B@0A � %cbY���.�
�.��%2%�:È,�14Õ�1 Ö�ÒÔ,�14%'3Y1�@E#�NB%B*
! �B% � 	�A��.%�AB�&-X	�M6�.��%"���$O0IJ@0�(�$-/N�AB��AB���.�$@0#$��ö,%�34*
! �B%�5b)�:;,�w � @0AÜ�%J%����.��%0� � ó.IJ	�A�	 � �B�2	�IJ%�ôd	��9�.��%(3�%����&�Í	�MX�.��% � N����2%�AB�/1��$3�%�	�IJ	�3�%?*�T&Ma5�)�:È,�w���-dA�%���@0�.�$1�%�=4�&�B%�AÍ�.��%
�B@0��3�bY@0��%"3B%����.�(	�M?�.��% � N��2��%�A��610��3B%�	^IJ	�3B%dbY�$#�#BÜ�%YN�-H%�3+*
T&M6%��$�&�B%��È0á	��yw^��-ßöx%0�2	�=�@cABN�#$#����$O0IJ@E�P�$- � 	�A�-H�&��N � �.%�34*
)�%�%Y@0#$-�	(�$-�SUN�#$#�ó.ô��.�+* � Õ�Õ6�Q@0AB3J>9Þ��$O0IJ@E� õ�õ 7 ���&�$IJ��ö,@E�&�$	�Az�.� * ��� A��0*
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Íz»LÎ9¬�Ï³¹r©bÆ¥�©b¨r« ±

! �B��-ß��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÜ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�åÜ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Ü�	�1�%YM&N�A � �&�$	�A+*
� 	�A�-H�&��N � �&-L@c����OEIJ@0�(	�MZ-��$ö,%�.ß1 Ö�)H=�5�)�:È,�w^Ü����.-/��%0�+����OE%�#�=�	����&�$IJ�$öx%03P�$AD@ �}� 	���3�@EA � %"bY���.�J�.��%2%+:;,�14Õ¥1 Ö�ÒÔ,�14%b3Y1�@0#$N�%?*
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Ü�% � 	�IJ%�-/@cABN�#$#����$O0IJ@E� *
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M&	�N�AB3J�2%�#$@0�.��10%"�.	P�&�B%d��N�A��.�$IJ%"bY	���KE�$A��Û3B����% � �.	��2}*
)�%�%Y@0#$-�	(>9Þ��$O0IJ@E� õ�õ � 	�#�	���\F	�3B%S�.�+* ��� A���=���-HSUN�#$#|ó.ô��.� * � Õ�Õ6��=�#$	�@034ó.ô��.� * � Õ�Õ6��=B#�	�@E3B ��2	�I Ý @0�.@?ó.ô��.� * � Õ�úB��=�-�@E1�%Bó.ô
�.�+* � Õ686�U@EA�3J�$IJ@0��%� e	��2IJ@E�Óó.ô��.�+* � Õ�Õ6�0*
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static const char * const start_xpm[]={
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pm->setMask( pm->createHeuristicMask() );
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* � ����=�� �,� [ � @EA�AB	�A+* � ����=
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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 ...

p.end();

bitBlt( this, ur.topLeft(), &pix );
}
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)�%�%Y@0#$-�	(���2@0Ü�_a�$A�3B	�bDó.ô��.� * � Õ � ��=�>�Þ�@0�$A��.%��xõWõ �2%�3B����% � ��ó.ô��.�+* � R6K6�U@EA�3J>9_a�$3���%���õ�õ ��@E��AB� ; 1�%�AB�Óó.ô��._a��3B�E%0�&-Lb"�$�.�P>����0*

¦¥Ä�¨ªÅ³«Ì¬�í¦¥Ä�¨ªÅ�«]¬�2®9®�ãÉ¼È¬B·aòâ¨ª²�ü�¸;´Ð¯Lòmï+üÙ´ ¨ª²�ü�¸;´@µ�¨ª²³©�Åì½Ðèaµd¨ª²³©�ù�½Ëèdµa¨ª²³©�´ ½x�F8Oµa¨ª²³©�¶Ú½�F8¥±��ß×�©b¬�©b¨rº"�
Q�2@EÜ�-/�.��% � 	�A��.%�AB�&-/	�MZ�.��%YbY��AB3�	�bÙ0�14365�%+0�@0AB3DIJ@0K�%�-/@c���$O0IJ@E�(	�N��6	�M6�$�Ó* 5 %��&NB�2AB-/�&�B%d����OEIJ@0� *
! �B%Û@0���ENBIJ%�A��.-(Q�î3�bú�RÛ-���% � �$MWÛ�.��%G	�MWMW-H%��+��A��.��%GbY�$A�3B	�b+=ZbY��%0�2%�@E-4Q�0®�>wKRÛ-H��% � ��M&Û�.��%GbY�$3��.�F@EA�3���%��$�E�B�4	�M
�.��%Û@E�2%�@P�&	
Ü�% � 	�����%03+*
T&MO0 �$-dAB%��E@E�&�$1�%�=X�.��%JM&N�A � �.��	�A � 	����$%�-�%01�%��20�&�B��AB�C�.	��&�B%J�2�$�E�B�LÜ�	���3�%��~	�M/�.��%JbY�$A�3B	�b~*ÛTWM�w���-YA�%0�E@E�&�$1�%�=4�.��%JMWNBA � �&�$	�A
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p.setX( p.x() + 1 );
p += QPoint( 1, 0 );
p.rx()++;
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int
	��4@

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)
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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)

)�%�%Y@0#$-�	(�2OZó.ô��.� * � ú�ø6�0*

� ¸y¨rü�¦¥ÄI¸y¨ª²³©�®9®�×=»6©�Ý ¯�¨ª²³©2Åu±
)�%��&-ß�&�B%"O � 	�	��23B��AB@0�.%d	�MZ�.��%Y��	��$A��6�.	�î
*
)�%�%Y@0#$-�	(O?ó.ô��.� * � úB86�L@EA�3J-H%��.ãXó.ô��.� * � ú�ø6�0*
; O0@EIJ��#$%Bõ?� � ú,[ � @EA�A�	�A4* � ��� *

� ¸y¨rü�¦¥ÄI¸y¨ª²³©�®9®�×=»6©<YV¯³¨ª²³©�ù@±
)�%��&-ß�&�B%" � 	�	��23��$A�@E�&%"	�M6�.��%"��	���AB�å�.	GúL*
)�%�%Y@0#$-�	(Bó.ô��.� * � ú68B�Q@EA�3J-H%��.Vßó.ô��.� * � ú�ø6�0*
; O0@EIJ��#$%Bõ?� � ú,[ � @EA�A�	�A4* � ��� *



� `?Ï=� Ð+ÑåÎ6Q �EÔ�ÔO¡LÒ�¢ÓÒ��xÒÓÐ��}Ò � ú68

¨ª²³©|¦¥ÄI¸y¨ª²³©b®�®�Å�¯b±�ºB¸;²�×�©

5 %��&NB�2AB-/�&�B%dO � 	�	��23B��AB@0�.%d	�M6�.��%"��	��$A���*
)�%�%Y@0#$-�	(-H%��&Vßó.ô��.� * � ú�øB�Q@EA�3JBó.ô��.� * � úB86�0*
; O0@EIJ��#$%�-,õ?3B����1��$%�bL[�3��$�21��$%�b9* � ����=�ò?#$%�� � 	�A�1��$%�bL[B�]òB#$%�� � 	�AB1���%0b~* � ����=�#$��M&%Ó[�#��$MW%?* � ����=�� � ú,[ � @EA�AB	�A+* � ���(@0AB3
�.��%0IJ%�-�[�bY	�	�34* � ��� *

¨ª²³©|¦¥ÄI¸y¨ª²³©b®�®�ùe¯�±�º�¸;²�×�©

5 %��&NB�2AB-/�&�B%d � 	�	��23��$A�@E�&%Y	�MZ�.��%Y��	��$A���*
)�%�%Y@0#$-�	(-H%��&ã/ó.ô��.�+* � ú�ø6�U@EA�3JO?ó.ô��.� * � úB86�0*
; O0@EIJ��#$%�-,õ?ò?#$%�� � 	�A�1��$%�bL[B�]òB#$%�� � 	�AB1���%0b~* � ����=�#$��M&%Ó[�#��$MW%?* � ����=�� � ú,[ � @0A�AB	�A+* � ���(@EA�3J�.��%�IJ%�-W[�bY	�	�3+* � ���+*

j ðdï:ë���ð�o £ `Cç�_y�����(ç��

·�¸y¸J¹�¸;2»=¼È¬�©b¸;¼Èþ
½ ¯�ºB¸J²�×�©�¦¥ÄI¸y¨ª²³©YØâf8JµdºB¸J²�×�©�¦¥ÄI¸y¨ª²³©YØâ¢w|±
5 %��&NB�2AB- !65 R ; �$M=:V�^@EA�3�:�´�@E�2%YA�	��6%'��NB@0#$û6	��&�B%��2bY�$-�%Y��%��&NB�2AB-G }' 8 ) ; *
º�¸;²�×�©Y¦¥ÄI¸a¨ª²³©Y¸;2»6¼É¬�©b¸;¼ÈÜç¯³ºB¸;²�×�©�¦¥ÄI¸a¨ª²³©YØâ�µd¨ª²³©�º�±

5 %��&NB�2AB-/�&�B%d>�Þ0	��$A��åM&	��2IJ%�3(Ü�YIJN�#$�&�$��#$��$A��PÜ�	��&� � 	�IJ��	�A�%�AB�&-X	�M=:JÜ�2*x*

º�¸;²�×�©Y¦¥ÄI¸a¨ª²³©Y¸;2»6¼É¬�©b¸;¼ÈÜç¯³¨ª²³©�ºBµdºB¸;²�×�©|¦¥ÄI¸y¨ª²³©YØíÙ±

! �B��-ß��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÜ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�åÜ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Ü�	�1�%YM&N�A � �&�$	�A+*
5 %��&NB�2AB-/�&�B%d>�Þ0	��$A��åM&	��2IJ%�3(Ü�YIJN�#$�&�$��#$��$A��PÜ�	��&� � 	�IJ��	�A�%�AB�&-X	�M=:JÜ�2*x*

º�¸;²�×�©Y¦¥ÄI¸a¨ª²³©Y¸;2»6¼É¬�©b¸;¼ÈÜç¯³ºB¸;²�×�©�¦¥ÄI¸a¨ª²³©YØâ�µdü�¸;Ï³·a¹}»°º�±

! �B��-ß��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÜ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�åÜ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Ü�	�1�%YM&N�A � �&�$	�A+*
5 %��&NB�2AB-/�&�B%d>�Þ0	��$A��åM&	��2IJ%�3(Ü�YIJN�#$�&�$��#$��$A��PÜ�	��&� � 	�IJ��	�A�%�AB�&-X	�M=:JÜ�2*x*
SU	��.%Y�&�B@0�6�.��%Y�2%�-HN�#$�å�$-/�.�2N�A � @E�&%�3JÜ�% � @0NB-�%Y��	��$A��.-/@E�2%"��%�#$3J@0-L��AB�&%���%���-,*

º�¸;²�×�©Y¦¥ÄI¸a¨ª²³©Y¸;2»6¼É¬�©b¸;¼ÈÜç¯³üd¸JÏ³·y¹}»ÙºBµdºB¸;²�×�©|¦¥ÄI¸y¨ª²³©YØâ°±

! �B��-ß��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÜ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�åÜ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Ü�	�1�%YM&N�A � �&�$	�A+*
5 %��&NB�2AB-/�&�B%d>�Þ0	��$A��åM&	��2IJ%�3(Ü�YIJN�#$�&�$��#$��$A��PÜ�	��&� � 	�IJ��	�A�%�AB�&-X	�M=:JÜ�2*x*
SU	��.%Y�&�B@0�6�.��%Y�2%�-HN�#$�å�$-/�.�2N�A � @E�&%�3JÜ�% � @0NB-�%Y��	��$A��.-/@E�2%"��%�#$3J@0-L��AB�&%���%���-,*

º�¸;²�×�©Y¦¥ÄI¸a¨ª²³©Y¸;2»6¼É¬�©b¸;¼�ÅÐ¯�º�¸;²�×�©�¦¥ÄI¸y¨ª²³©|Øíf8Oµaº�¸;²�×�©�¦¥ÄI¸y¨ª²³©|Øí¢we±
5 %��&NB�2AB-/�&�B%d-HN�I 	�MÔ:��G@EA�32:�´åûZ%�@ � � � 	�IJ��	�A�%�AB�6��-L@03�3B%�3(-�%0��@0��@0�.%�#�}*



� `?Ï=� Ð+ÑåÎ6Q �EÔ�ÔO¡LÒ�¢ÓÒ��xÒÓÐ��}Ò � úLA

º�¸;²�×�©Y¦¥ÄI¸a¨ª²³©Y¸;2»6¼É¬�©b¸;¼V�I¯�ºB¸J²�×�©Y¦¥ÄI¸y¨ª²³©|Øíf8OµyºB¸J²�×�©�¦¥ÄI¸y¨ª²³©YØâ¢w@±
5 %��&NB�2AB-J:´�-HN�Ü��.�2@ � �.%�3(MW�2	�Ii:V��û6%�@ � � � 	�IJ��	�AB%�A��6�$-/-HN�Ü��.�2@ � �&%03J-�%���@0�2@E�&%0#�}*
º�¸;²�×�©Y¦¥ÄI¸a¨ª²³©Y¸;2»6¼É¬�©b¸;¼V�I¯�ºB¸J²�×�©Y¦¥ÄI¸y¨ª²³©|Øí°±
! �B��-ß��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÜ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�åÜ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Ü�	�1�%YM&N�A � �&�$	�A+*
5 %��&NB�2AB-/�&�B%d>�Þ0	��$A��åM&	��2IJ%�3(Ü� � �B@0A����$A��G�.��%Y-H����AD	�MZÜ�	��.� � 	�IJ��	�A�%0A��.-/	�MÔ:B=�%'��NB��10@0#$%�A�� �&	

QPoint(0,0) - p
*
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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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QPointArray a( 1 );
a[0] = QPoint( 1, 2 );
a.putPoints( 1, 2, 3,4, 5,6 ); // index == 1, points == 2
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QPointArray a( 3 );
a.putPoints( 0, 3, 1,2, 0,0, 5,6 );
a.putPoints( 1, 1, 3,4 );
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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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static QCOORD points[] = { 1,2, 3,4 };
QPointArray a;
a.setPoints( 2, points );
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QPointArray a;
a.setPoints( 2, 1,2, 3,4 );
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Ü�	�	�# �p£kÀ?¤�µZ �¢ ó.ô � 	�AB-��
Ü�	�	�# �p£�Ê6��ªp�p� ó.ô � 	�A�-H�
> 5 % � � �6�?��¤���ªp�pÙ0� ó.ô � 	�A�-H�
�$A�� ªp�]¾.  ó.ô � 	�AB-��
�$A��  ��?µ ó.ô � 	�AB-��
�$A�� ���pÉ��6  ó.ô � 	�A�-H�
�$A��%	 �B � ��?¤ ó.ô � 	�AB-��
>9� 797954Ý ! ��¶��]¾.  ó.ô
>9� 797954Ý ! ���0�?µ ó.ô
>9� 797954Ý ! ��½/�pÉ��6  ó.ô
>9� 797954Ý ! � ¼ �? � ��?¤ ó.ô
�$A�� Æ ó.ô � 	�A�-H�
�$A�� ¢ ó.ô � 	�AB-��
1�	��$3 £}�] �¶��]¾.  óE�$A��å��	�-Bô
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� 868



� ¡LÒ��}Ñ6Î6Q �EÔ�ÔO¡LÒ�¢ÓÒ��xÒ�Ð��}Ò � 8LA

1�	��$3 ¤��B§��]�0�?µ?½ß�pÉ��6  ó � 	�AB-��å>�Þ0	��$A��J!÷�Qô
1�	��$3 ¤��B§�� ¼ �? � ��B¤�¶��]¾.  ó � 	�AB-��å>�Þ0	��$A��J! �~ô
1�	��$3 ¤��B§��]� �]�6 ��]� ó � 	�AB-��å>�Þ0	��$A��J! �~ô
1�	��$3 ¤��B§�� ¼ ¢ ó0��AB�å3�OE=��$A��å3BXô
1�	��$3 £}�] �½+��ºe  ó��$A��
O0=��$A��å�=���AB�
b4=��$A��å�9ô
1�	��$3 £}�] ��+�B�?���Z£ ó0�$A��
O0� � =���AB�å�� � =���AB�
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¨ª²³©|¦65�»Lº
©b®�®�·�¸J©�©b¸y« ¯b±$º�¸;²�×�©

5 %��&NB�2AB-/�&�B%dÜ�	��.�.	�I � 	�	���3��$A�@E�&%"	�M6�&�B%d��% � �.@0AB�E#$%B*
)�%�%Y@0#$-�	(�.	�� ó.ô��.� * � A,ø6��=�-H%���?6	��&�.	�Ió.ô��.� * � A,Õ6��=�Ü�	��.�.	�I 8 %�M&�Óó.ô��.� * � 86K6�U@EA�3JÜ�	��.�&	�I 5 �$�E�B�Óó.ô��.�+* � 86R6�0*
; O0@EIJ��#$%�-,õ?3B%�-HKE�.	��,[�3�%0-�K��&	��+* � ����=]��%�#$��1��$%�bY%���[���%�#$��bY��AB3�	�b9* � ����==�]M&3e[�MW	�AB�&3B��-H��#$@0�%0�|* � ����=�- � ����Ü�Ü�#$%Ó[�- � ����Ü�Ü�#$%B* � ���(@0AB3
�.��%0IJ%�-�[�bY	�	�34* � ��� *

¦¥ÄI¸a¨ª²³©Y¦65�»Oº
©�®9®�·�¸;©�©b¸a«ÙÁ�»OÎ�©�¯b±�ºB¸;²�×�©
5 %��&NB�2AB-/�&�B%dÜ�	��.�.	�IJä�#�%0MW�6��	�-H���.�$	�AJ	�M?�.��%Y��% � �.@0AB�E#$%B*
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)�%�%Y@0#$-�	(IJ	�1�%�?6	��.�.	�I 8 %�M&�Óó.ôI�.�+* � A � ��=�Ü�	��&�.	�I 5 ��������ó.ô��.� * � 86R6��=��.	�� 8 %�MW��ó.ô��.� * � A,ø6��=��.	�� 5 �$�E�B�Óó.ô��.�+* � A,ø6��=BÜ�	��&�.	�Ió.ô
�.�+* � 86K6�U@EA�3J#$%�MW��ó.ô��.� * � A � �0*
; O0@EIJ��#$%Bõ?�&� � �.@ � [��&� � �.@ � * � ��� *

¦¥ÄI¸a¨ª²³©Y¦65�»Oº
©�®9®�·�¸;©�©b¸a«Í5�¨rãÉ¶�©�¯b±$º�¸;²�×�©
5 %��&NB�2AB-/�&�B%dÜ�	��.�.	�IJä��2�$�E�B�6��	�-H���.��	�AJ	�M6�.��%"�2% � �.@0A���#$%B*
)�%�%Y@0#$-�	(IJ	�1�%�?6	��.�.	�I 5 �$������ó.ô��.� * � A � ��=�Ü�	��.�&	�I 8 %�MW��ó.ôI�.� * � 86K6��=��.	�� 8 %�MW��ó.ô��.� * � A,ø6��=��.	�� 5 �$�E�B�Óó.ô��.�+* � A,ø6��=BÜ�	��&�.	�Ió.ô
�.�+* � 86K6�U@EA�3J�2�$������ó.ô��.� * � A,Õ6�0*
; O0@EIJ��#$%Bõ?�&� � �.@ � [��&� � �.@ � * � ��� *

¦¥ÄI¸a¨ª²³©Y¦65�»Oº
©�®9®�º�»=²³©b»6¼�¯b±$º�¸;²�×�©
5 %��&NB�2AB-/�&�B% � %�A��.%��X��	��$A��6	�M6�.��%"�2% � �.@0A���#$%B*
)�%�%Y@0#$-�	PIJ	�1�%�� %�A��.%��xó.ô��.� * � A � ��=��.	�� 8 %0MW��ó.ôI�.� * � A,øB��=��&	�� 5 �$������ó.ô��.� * � Aeø6��=�Ü�	��.�&	�I 8 %�MW��ó.ô��.� * � 86K6�U@0AB3JÜ�	��&�.	�I 5 ��������ó.ô
�.�+* � 86R6�0*
; O0@EIJ��#$%Bõ?�&	�	�#$�.���,[��.	�	�#$�&�$� * � ��� *

·�¸y¸J¹�¦65�»Lº
©b®�®�ºB¸J²³©b¬�¨ª²�×�¯�º�¸;²�×�©Y¦¥ÄI¸a¨ª²³©YØí2µJ·�¸y¸J¹��¼É¸J�»6¼¤½�¾=À�Á�ÂJÃÙ±�º�¸;²�×�©

5 %��&NB�2AB- !65 R ; �$M6�&�B%d��	���AB�6:D�$-/��AB-��$3�%c	��4	�AJ�.��%Y%�3B�E%Y	�MZ�&�B%d��% � �.@0AB�E#$%�û6	��.��%���bY��-H%d��%��.N��2AB-> }' 8 ) ; *
T&M=:ÈÓ9%+:;)+Ó4�$- !65 R ; =��.���$-/MWNBA � �.�$	�AJ�2%��.N���A�- !65 R ; 	�A�#$"�$M=:D�$-/�$A�-H��3B%Fó.A�	��6	�AJ�.��%Y%�3���%�ô0*
; O0@EIJ��#$%Bõ?� � ú,[ � @EA�A�	�A4* � ��� *

·�¸y¸J¹�¦65�»Lº
©b®�®�ºB¸J²³©b¬�¨ª²�×�¯�¨ª²³©2Å³µy¨ª²³©�ùÔµJ·�¸y¸J¹��¼É¸J�»6¼¤½�¾=À�Á�ÂJÃÙ±�º�¸;²�×�©

! �B��-ß��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÜ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�åÜ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Ü�	�1�%YM&N�A � �&�$	�A+*
5 %��&NB�2AB- !65 R ; �$M6�&�B%d��	���AB�6î�=9ú��$-/�$A�-H��3B%c�&�B��-ß�2% � �&@EA���#�%�û6	��.��%0�2bY��-H%"�2%��.N���A�-G }' 8 ) ; *
T&M=:ÈÓ9%+:;)+Ó4�$- !65 R ; =��.���$-/MWNBA � �.�$	�AJ�2%��.N���A�- !65 R ; 	�A�#$"�$M6�.��%"��	���AB�å�$-ß%�AB�&�$�2%�#$Y��AB-��$3�%Dó.AB	��å	�AJ�&�B%d%03���%�ô0*

·�¸y¸J¹�¦65�»Lº
©b®�®�ºB¸J²³©b¬�¨ª²�×�¯�º�¸;²�×�©Y¦65�»Oº�©�Øí¼ßµO·�¸a¸;¹³�¼É¸J2»=¼�½¿¾=À�Á�Â;Ã°±�º�¸;²�×�©

! �B��-ß��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÜ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�åÜ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Ü�	�1�%YM&N�A � �&�$	�A+*
5 %��&NB�2AB- !65 R ; �$M6�&�B%d��% � �.@0AB�E#$%2Ó4�$-ß�$A�-H��3B%"�.���$-/��% � �.@0AB�E#$%�û6	��.��%���b"�$-H%d��%��&NB�2AB-> }' 8 ) ; *
T&M=:ÈÓ9%+:;)+Ó4�$- !65 R ; =��.���$-/MWNBA � �.�$	�AJ�2%��.N���A�- !65 R ; 	�A�#$"�$MOÓ4�$-ß%�AB�&�$�2%0#�Y�$A�-H��3B%Jó.AB	��å	�AJ�.��%"%�3���%�ô0*
)�%�%Y@0#$-�	(N�AB���.%Bó.ô��.� * � A�8B��=��$A��.%��2-H% � ��ó.ô��.� * � A � �U@0AB3J��AB�&%0�2-H% � �.-,ó.ô��.� * � A � �0*

� ¸y¨rü�¦65�»Oº
©�®9®�º�¸y¸;¼Èü�×�¯�¨ª²³©�ÜYÅLf8Oµa¨ª²³©�ÜYùJf8Oµa¨ª²³©�ÜYÅ�¢waµa¨ª²³©�Ü�ùO{w@±�ºB¸;²�×�©
; O0�.�2@ � �.-/�.��%"�2% � �&@EA���#�%Y��@E�2@0IJ%0�&%���-X@0-/�.��%Y�.	���ä�#$%�MW�6��	���AB�7º�î
:��]=]º/ú6:��^@0A�3J�.��%YÜ�	��.�&	�IJäW�2�$�E�B�6��	���AB�7º�î
:�´å=]º�ú=:�´L*
)�%�%Y@0#$-�	(-H%��&� 	�	��23B-,ó.ô��.� * � A,Õ6�U@EA�3J�2% � ��ó.ô��.� * � A,Õ6�0*
; O0@EIJ��#$%�-,õ?�.��%0IJ%�-�[�IJ%0�&@E#|* � ���P@0AB3J�&�B%�IJ%�-W[�bY	�	�3+* � ��� *
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¨ª²³©|¦65�»Lº
©b®�®�¶2»O¨rãÉ¶�©�¯b±$º�¸;²�×�©
5 %��&NB�2AB-/�&�B%d�B%��$�E�B�å	�MZ�&�B%d��% � �.@0AB�E#$%B* ! �B%d�B%��$�E�B�6��A � #$N�3�%0-ßÜ�	��.�P�.��%"�.	��^@EA�3JÜ�	��.�&	�I %�3���%�-H=��|* %B*���%��$�E�B�y��Ü�	��.�&	�I äZ�&	��
x � *
)�%�%Y@0#$-�	(bY��3B�&�4ó.ô��.� * � A�86��=�-H�$öx%?ó.ô��.� * � A,ø6�U@0AB3J-�%��.<9%��$������ó.ô��.� * � A,Õ6�0*
; O0@EIJ��#$%�-,õ?@ � #$	 � K}[�@ � #�	 � KZ* � ����=�3�%�-HK��&	��,[�3B%�-HKE�.	�� * � ����=]IJ	�1��$%�-W[�IJ@0�$A+* � ����=�- � �2�$Ü�Ü�#�%�[�- � �2�$Ü�Ü�#�%B* � ����=��.��%�IJ%�-W[�IJ%��.@0#�* � ����=
�.��%0IJ%�-�[�bY	�	�34* � ���^@EA�3JOEMW	��2I"[�OEMW	���I* � ��� *

¦65�»Oº�©Y¦65�»Oº
©�®9®�¨ª²³©b»6¼É×=»Lº
©³¯dº�¸;²�×�©�¦65�»Oº�©YØí¼�±�º�¸;²�×�©
5 %��&NB�2AB-/�&�B%d�$A��.%���-�% � �&�$	�AJ	�MZ�&�B��-ß�2% � �&@EA���#�%c@EA�3J�2% � �.@0A���#$%�Óx*

r.intersect(s)
�$-ß%'��NB��10@0#$%�A�� �&	

r&s
*

·�¸y¸J¹�¦65�»Lº
©b®�®�¨ª²³©b»6¼É×=»Oº�©b×I¯�º�¸;²�×�©�¦65�»Oº
©|Øì¼2±�º�¸;²�×�©
5 %��&NB�2AB- !65 R ; ��M?�&�B��-X��% � �.@0AB�E#$%"��AB�&%���-�% � �.-+bY�$�&�P�2% � �.@0A���#$%�Ó~ó.�.��%���%9�$-X@0�Z#�%0@0-H�6	�A�%"����OE%�#]�&�B@0�Z�$-Xb"�$�.���$APÜ�	��.�P�2% � �&@EA���#�%�-Hô�û
	��.��%0�2bY��-H%Y�2%��.N���A�-G k' 8 ) ; *
)�%�%Y@0#$-�	(�$A��.%��2-H% � ��ó.ô��.� * � A � �U@0AB3 � 	�AB�&@E��AB-,ó.ô��.� * � 8BR6�0*
; O0@EIJ��#$%�-,õ?� ��� [ � @0ABA�	�A+* � ����=�� �,� [ � @EA�AB	�A+* � ����=�� � Õe[ � @0ABA�	�A4* � ���(@0A�3F� � úe[ � @0ABA�	�A4* � ��� *

·�¸y¸J¹�¦65�»Lº
©b®�®�¨r×�Ã2«Ùd©}ùe¯�±$ºB¸J²�×�©
5 %��&NB�2AB- !65 R ; �$M6�&�B%d��% � �.@0AB�E#$%Y��-L%�IJ���.�ûZ	��&�B%��2bY�$-�%"�2%0�&NB�2A�-G k' 8 ) ; *
'+AD%�IJ���&"�2% � �&@EA���#�%Y�B@0-/@Û#$%�M&�Óó.ôn^��2�$������ó.ôß	��X�.	�� ó.ô>^�Ü�	��.�.	�Ió.ô0*
'+AD%�IJ���&"�2% � �&@EA���#�%Y�$-ßAB	��å1�@0#$�$3+*

isEmpty() == !isValid()
)�%�%Y@0#$-�	(�$-�SUN�#$#�ó.ô��.�+* � A � �Q@0AB3J��-C"?@E#��$3+ó.ô2�.� * � A � �0*

·�¸y¸J¹�¦65�»Lº
©b®�®�¨r×�æ�Ï³¹r¹G¯�±$ºB¸J²�×�©
5 %��&NB�2AB- !65 R ; �$M6�&�B%d��% � �.@0AB�E#$%Y��-L@cA�NB#�#B�2% � �&@EA���#�%�û6	��.��%0�2bY��-H%"�2%��.N���A�-G }' 8 ) ; *
'aABN�#$#��2% � �.@0A���#$%d�B@0-XÜ�	��.�^�.��%db"�$3��.�P@0A�3(�.��%d��%��$�E�B�Z-�%��6�.	 � =��.��@E�Z��-/����������ó.ôI�^��#$%�MW��ó.ôXä � @EA�3(Ü�	��&�.	�Ió.ôI�^�¹�.	�� ó.ôXä � *
5 %�IJ%�IJÜ�%��4�.��@0�6�$M6�2�$������ó.ô��^�ñ#$%�M&�Óó.ôL@0A�3JÜ�	��.�.	�Ió.ô��^���.	�� ó.ô�=��&�B%�AJ�.��%"�2% � �&@EA���#�%Y��@E-/bY��3B�&� � @EA�3D�B%�������� � *
'`A�NB#�#B�2% � �&@EA���#�%Y�$-ß@0#$-H	^%�IJ���&}*
'`A�NB#�#B�2% � �&@EA���#�%Y�$-ßA�	��610@0#$��34*
)�%�%Y@0#$-�	(�$- ; IJ���.Bó.ô��.� * � A � �Q@0AB3J��-C"?@E#��$3+ó.ô2�.� * � A � �0*

·�¸y¸J¹�¦65�»Lº
©b®�®�¨r×FEd¬�¹}¨rüz¯b±YºB¸;²�×�©
5 %��&NB�2AB- !65 R ; �$M6�&�B%d��% � �.@0AB�E#$%Y��-L1�@0#$�$3J	��G }' 8 ) ; ��M6�$�å�$-/��AB1�@0#$�$3`ó.%�IJ���.�ô0*
'`1�@0#$�$3J�2% � �&@EA���#�%Y��@E-ß@c#$%�MW��ó.ô ? �ñ�2�$�E�B�Óó.ôL@0A�3F�&	�� ó.ô ? �áÜ�	��.�&	�Ió.ô0*
isValid() == !isEmpty()
)�%�%Y@0#$-�	(�$-�SUN�#$#�ó.ô��.�+* � A � ��=���- ; IJ���&Bó.ô��.� * � A � �U@0A�3JAB	��2IJ@E#��$ö,%Bó.ô��.� * � A � �0*
; O0@EIJ��#$%�-,õ?�.��%0IJ%�-�[�IJ%0�&@E#|* � ���P@0AB3J�&	�	�#$�.���,[��.	�	�#$�&�$� * � ��� *
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¨ª²³©|¦65�»Lº
©b®�®�¹}»OÎ�©³¯b±$º�¸;²�×�©
5 %��&NB�2AB-/�&�B%d#$%�M&� � 	�	���3��$A�@0�.%"	�M6�&�B%d��% � �.@0AB�E#$%B*�T&3�%�AB�&� � @E#��.	^OZó.ô0*
)�%�%Y@0#$-�	(O?ó.ô��.� * � A
86��=��.	�� ó.ô��.� * � A,ø6��=�����������ó.ô��.� * � A,Õ6��=B-�%0� 8 %�MW��ó.ô��.� * � A,ú6��=B�&	�� 8 %�M&�Óó.ô��.�+* � A,ø6�U@0AB3JÜ�	��&�.	�I 8 %�MW��ó.ô
�.�+* � 86K6�0*
; O0@EIJ��#$%�-,õ?@ � #$	 � K}[�@ � #�	 � KZ* � ����=�3�%�-HK��&	��,[�3B%�-HKE�.	�� * � ����=Ô�]MW3�[�MW	�AB�&3B��-H��#$@0�%���* � ����=�- � ����Ü�Ü�#$%Ó[�- � ����Ü�Ü�#$%B* � ����=��.� � �.@ � [��.� � �.@ � * � ���
@EA�3DOEMW	���I"[�O0MW	���I* � ��� *

� ¸y¨rü�¦65�»Oº
©�®9®�«]¸ � »=§S¸;©�©b¸a«ÙÁ�»OÎ�©³¯dº�¸;²�×�©�¦¥ÄI¸a¨ª²³©YØíV±
)�%��&-ß�&�B%"Ü�	��.�.	�IJä�#�%0MW�6��	�-H���.�$	�AP	�M6�.��%"�2% � �.@0A���#$%c�&	�:B=�#$%�@E1���AB�G�.��%Y-H��ö,%YN�A � ��@EA���%�3+*
)�%�%Y@0#$-�	(Ü�	��.�&	�I 8 %�MW��ó.ôI�.� * � 86K6��=�IJ	�10%�?6	��&�.	�I 5 ��������ó.ôI�.� * � A � ��=�IJ	�10% ! 	�� 8 %�M&�Óó.ôI�.� * � A � ��=�IJ	�10% ! 	�� 5 �$�E�B�Óó.ô��.� * � A � ��=
-H%���?6	��&�.	�Ió.ô��.�+* � A,Õ6�U@0AB3J-�%0� 8 %�MW��ó.ô��.� * � A,ú6�0*
; O0@EIJ��#$%Bõ?� �e� [ � @EA�A�	�A4* � ��� *

� ¸y¨rü�¦65�»Oº
©�®9®�«]¸ � »=§S¸;©�©b¸a«Í5�¨rãÉ¶�©�¯�º�¸;²�×�©Y¦¥ÄI¸a¨ª²³©YØí°±
)�%��&-ß�&�B%"Ü�	��.�.	�IJä��2�$�E�B�6��	�-H���.��	�AJ	�MZ�.��%Y�2% � �.@0A���#$%"�.	I:?=�#$%�@010��AB�^�.��%"-��$ö,%YN�A � ��@EA���%�3+*
)�%�%Y@0#$-�	(Ü�	��.�&	�I 5 �$�E�B�Óó.ô��.�+* � 86R6��=BIJ	�1�%�?6	��.�&	�I 8 %�MW��ó.ôI�.� * � A � ��=�IJ	�10% ! 	�� 8 %�M&�Óó.ôI�.� * � A � ��=�IJ	�10% ! 	�� 5 �$�E�B�Óó.ô��.� * � A � ��=
-H%���?6	��&�.	�Ió.ô��.�+* � A,Õ6�U@0AB3J-�%0� 5 �$�E�B�Óó.ô��.� * � A,úB�0*

� ¸y¨rü�¦65�»Oº
©�®9®�«]¸ � »=§�ùe¯�¨ª²³©YüLÅ³µa¨ª²³©�üLù@±
\C	�1�%�-~�.��%Û��% � �.@0AB�E#$%S5�îD@E#�	�AB�D�.��%GV@0O0�$-~@0AB3e5rúü@E#�	�AB�J�&�B%Gãa@EO0�$-�=å��%�#$@0�.��1�%^�&	F�&�B% � NB�2��%�A��4��	�-H���.�$	�A+*9ó.ÞE	�-��$�&�$1�%P1�@0#$N�%0-
IJ	�10%"�.��%"�2% � �.@0A���#$%c�2�$�E�B�å@0AB3e[�	��43�	�bYA+* ô
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@(��	�#$���	�A�	��L@(Ü��$�&IJ@E� */� 	�IJ��#$%�O(�2%�����	�AB-~IJ@0PÜ�% � �2%�@E�&%03FÜ�
� 	�IJÜ���AB��AB�c-��$IJ��#$%9�2%0�E�$	�A�-4N�-H�$A��cN�AB���.%Bó.ô�=���AB�&%0�2-H% � ��ó.ô�=E-HN�Ü��.�2@ � ��ó.ô4	��
%�	��,ó.ôUó.%�O � #$N�-H��10%�	��2ô0*�ã0	�N � @EAGIJ	�1�%�@d��%��E�$	�AGNB-��$A��
�.�2@EA�-H#�@E�&%?ó.ô0*
ã0	�N � @EAC�.%�-H�
bY��%0�&�B%��/@G��%�����	�A���-HSUN�#$#|ó.ô�=Z�$- ; IJ���.Bó.ôU	��ß�$M
�$� � 	�A��.@0�$A�-eó.ô~@G>9ÞE	���AB� 	��L> 5 % � �Ó* ! ��%ÛÜ�	�NBA�3��$A��(��% � �.@0AB�E#$%Û�$-
���$1�%�ADÜ�YÜ�	�N�AB3��$A�� 5 % � �Óó.ô0*
! �B%YMWN�A � �.��	�AJ��% � �.-eó.ô/�E�$1�%�-L@c3�% � 	�IJ��	�-H���.��	�AJ	�MZ�.��%Y�2%0�E�$	�AJ��AB�&	P�2% � �.@0A���#$%�-,*
; O0@EIJ��#$%"	�M6NB-��$A�� � 	�IJ��#$%�OY�2%0�E�$	�A�-eõ

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
}

> 5 %�����	�AJ�$-ß@EAJ��IJ��#$� � �$�&#$c-��B@0��%�3 � #$@0-H-,*
Ý N�%Y�.	^bY�$A�3B	�bá-H�-��.%�I #��$IJ�$�&@E�&�$	�A�-H=��.��%"bY��3B�&�J@EA�3J��%0�������å	�M6@c��%�����	�AJ�$-/#$��IJ�$�&%03D�&	�8�ø�ø�Õ�øJ	�AJRLAB��O:[�V ��� *
)�%�%Y@0#$-�	(>9Þ�@E��AB�&%0�xõ�õ -H%��.�
#$��� 5 %�����	�A4ó.ô��.�+* ����� ��=B>9Þ�@0�$A��.%��,õ�õ -H%��&� #��$� 5 % � ��ó.ô��.� * ����� ��=6Q�2@E����� � -ß�
#$@0-H-�%�-L@0AB3DTWIJ@E�E%
Þ��2	 � %0-�-H��AB�G� #�@E-�-H%�-e*

�éðdì��Pð �¤��t íFð � �^_y`Cìéð"ç���ë��b�}�Pç

¦65�»OãG¨r¸J²�®�®P5�»OãG¨r¸J²4;JùJ2»
Ý %��.%��2IJ�$A�%0-X�&�B%"-H��@E��%"	�M6�&�B%d��%��E�$	�AJ�.	^Ü�% � ��%�@0�.%�34*

ý QRegion::Rectangle
ä6�.��%"�2%�����	�A � 	�1�%���-/�&�B%d%0A��.����%"��% � �.@0AB�E#$%B*

ý QRegion::Ellipse
äZ�.��%"�2%�����	�AF��-/@EAJ%�#$#��$��-H%c��AB-��$3�%c�.��%"�2% � �&@EA���#�%?*
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�éðdì��Pð �¤£ `Cç�_y�����(ç � �¥_a`FìîðdçY�Eë������(ç

¦65�»OãG¨r¸J²�®�®9¦65�»OãG¨r¸J²Û¯b±
� 	�A�-H�&��N � �&-L@cA�N�#$#���%�����	�A4*
)�%�%Y@0#$-�	(�$-�SUN�#$#�ó.ô��.�+* � K � �0*

¦65�»OãG¨r¸J²�®�®9¦65�»OãG¨r¸J²Û¯³¨ª²³©�Å�µd¨ª²³©�ùÔµd¨ª²³©�´@µy¨ª²³©2¶2µ\5�»LãG¨r¸;²4;JùJ2»�©z½�5�»Oº
©�¬B²�ãÉ¹}»S±
� 	�A�-H�&��N � �&-L@c�2% � �&@EA���N�#$@0�X	��X%�#$#��$���.� � �2%�����	�A4*
T&MÈ,��$- 5 % � �.@0AB�E#$%�=]�&�B%9�2%0�E�$	�AG�$-4�&�B%9òB#$#$%�3^��% � �.@0AB�E#$%Póªî�=7úå=
0Y==w�ô0*�TWMÉ,B�$- ; #$#��$��-H%�=]�&�B%9�2%0�E�$	�A^�$-4�&�B%9ò?#�#$%�3P%�#�#$�$��-�%dbY���.� � %�A��.%��
@E�Lóªî@x#0 [ � =�ú°x w9[ � ôQ@0A�3J-H�$öx%Dóª0�=4w^ô0*

¦65�»OãG¨r¸J²�®�®9¦65�»OãG¨r¸J²Û¯³ºB¸;²�×�©�¦65�»Oº�©�Øí¼�µ�5�»OãG¨r¸J²4;JùJ2»@©à½x5�»Lº
©b¬�²�ãÉ¹}»S±
! �B��-ß��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÜ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�åÜ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Ü�	�1�%YM&N�A � �&�$	�A+*
� �2%�@E�&%Y@c��%��E�$	�AJÜ�@0-H%�3J	�AJ�.��%Y�2% � �.@0A���%�Ó4bY���.�J�2%����$	�AJ�&���%�,H*
T&M6�&�B%d��% � �.@0AB�E#$%c�$-/��AB1�@0#$�$3D@cA�NB#�#?�2%����$	�AJb"�$#$#�Ü�% � ��%�@0�.%�3+*
)�%�%Y@0#$-�	(> 5 %0�E�$	�A+õ�õ 5 %�����	�A ! ���%$�.� * � A�R6�0*

¦65�»OãG¨r¸J²�®�®9¦65�»OãG¨r¸J²Û¯³ºB¸;²�×�©�¦¥ÄI¸a¨ª²³©�À�¼'¼È¬�ùiØÚ¬�µO·�¸a¸;¹�´ ¨ª²�ü�¨ª²�ãH½�¾=À�Á�ÂJÃÙ±

� 	�A�-H�&��N � �&-L@c��	�#�0�E	�AJ��%��E�$	�AJMW��	�I �.��%"��	��$A��å@E�2��@02ÒZ*
T&MJ0214365b143�ña�$- !65 R ; =å�&�B%J��	�#$��E	�A`�2%����$	�AÍ��-"ò?#�#$%�3ÍNB-��$A����.��%JbY��AB3��$A���@0#$�E	������.��IJ=4	��.��%���bY��-H%J�&�B%J3�%�M&@0NB#��L%�1�%�ABä�	�3�3Íò?#$#
@E#���	��2�$�.��I ��-ßN�-H%�3+*
! �B��- � 	�A�-H�.�2N � �&	��4IJ@E � �2%0@0�.% � 	�IJ��#�%0O"��%�����	�AB-ß�.��@0�6bY�$#�#B-�#$	�bÖ3�	�bYAJ��@0�$A��.�$A��GbY�B%�A(N�-H%�3+*

¦65�»OãG¨r¸J²�®�®9¦65�»OãG¨r¸J²Û¯³ºB¸;²�×�©�¦65�»OãG¨r¸J²âØí¼2±
� 	�A�-H�&��N � �&-L@cA�%�b��2%�����	�AJbY�B� � �J��-L%��]N�@0#��&	SÓk*

¦65�»OãG¨r¸J²�®�®9¦65�»OãG¨r¸J²Û¯³ºB¸;²�×�©�¦¥§S¨ª©b«]¬�áØí·�«Ð±

� 	�A�-H�&��N � �&-L@c�2%�����	�AJM&�2	�I �&�B%"Ü��$�.IJ@0�S&'Õ�*
! �B%Y�2%�-HN�#$�&�$A��^�2%����$	�A � 	�A�-H�$-��.-/	�M6�.��%"����OE%�#$-/��A|&'Õ �.��@E�6@0�2%

color1
=B@E-/��M6%0@ � �J����OE%�#�bY@0-L@ � Ü� � �2% � �.@0A���#$%B*

! �B��- � 	�AB-��.�2N � �.	��/IJ@0 � �2%�@E�&% � 	�IJ��#$%�OÛ�2%0�E�$	�A�-Q�&�B@0� b"�$#$#?-H#$	�bÖ3B	�bYAD��@0�$A��.�$A��Pb"�B%�AFNB-�%03+*ZSU	��.%c�&�B@0�
3B�2@Eb"�$A��PIJ@0-HK�%�3
����OEIJ@0��- � @0ADÜ�%"3�	�AB%YIJN � �JM&@0-H�&%0�+NB-��$A��P>9Þ��$O0IJ@E� õ�õ -H%��.\F@E-�K6ó.ô0*

¦65�»OãG¨r¸J²�®�®9ýV¦65�»OãG¨r¸;²Û¯�±
Ý %�-H�&��	��-/�.��%"�2%����$	�A+*
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¦65�»Oº�©Y¦65�»OãG¨r¸;²�®�®�·�¸JÏ³²�ü�¨ª²�ã�5�»Lº
©�¯�±$ºB¸J²�×�©
5 %��&NB�2AB-/�&�B%dÜ�	�NBA�3B��AB�G�2% � �.@0A���#$%"	�M6�.���$-/��%��E�$	�A+*�' AD%0IJ���&"�2%0�E�$	�AJ�E�$1�%�-L@c�2% � �&@EA���#�%Y�.��@E�å��-ß> 5 % � �Óõ�õ ��-HSUN�#$#|ó.ô0*

·�¸y¸J¹�¦65�»LãG¨r¸;²�®�®�ºB¸J²³©b¬�¨ª²�×�¯�º�¸;²�×�©Y¦¥ÄI¸a¨ª²³©YØìÙ±YºB¸J²�×�©
5 %��&NB�2AB- !65 R ; �$M6�&�B%d��%�����	�A � 	�A��.@0�$A�-ß�.��%"��	��$A��6:?=�	��� }' 8 ) ; �$M=:D��-ß	�N��.-��$3�%Y�.��%Y�2%����$	�A+*

·�¸y¸J¹�¦65�»LãG¨r¸;²�®�®�ºB¸J²³©b¬�¨ª²�×�¯�º�¸;²�×�©Y¦65�»Oº�©�Øí¼�±�º�¸;²�×�©
! �B��-ß��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÜ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�åÜ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Ü�	�1�%YM&N�A � �&�$	�A+*
5 %��&NB�2AB- !65 R ; �$M6�&�B%d��%�����	�AJ	�1�%0�2#$@0��-/�.��%"�2% � �.@0A���#$%�Ó2û6	��G }' 8 ) ; ��MOÓX��- � 	�IJ��#$%��.%�#�Y	�NB�&-H��3B%Y�&�B%d��%��E�$	�A+*

¦65�»OãG¨r¸J²q¦65�»OãG¨r¸;²�®�®�»O¸J¼�¯�ºB¸;²�×�©|¦65�»LãG¨r¸;²âØâ¼�±YºB¸;²�×�©
5 %��&NB�2AB-/@c�2%����$	�AJb"�B� � �J��-L�&�B%d%0O � #$N�-H�$1�%c	��9ó.V 795 ôL	�M6�&�B��-/��%�����	�AJ@EA�3�Óx*

! �B%YòB��N���%"-H��	�bY-/�.��%"%�O � #$N�-H��1�%c	��4	�M6�.bY	G%�#$#��$���.� � @0#B�2%�����	�AB-,*

BA5l��æ�¦65�»OãG¨r¸J²�®�®C¶2¬�²�üL¹}»�¯�±$ºB¸J²�×�©
5 %��&NB�2AB-/�&�B%d��%�����	�A�� -/�B@0A�3B#�%?*

¦65�»OãG¨r¸J²q¦65�»OãG¨r¸;²�®�®�¨ª²³©b»6¼É×=»Oº�©�¯dº�¸;²�×�©�¦65�»OãG¨r¸J²qØì¼2±�º�¸;²�×�©

5 %��&NB�2AB-/@c�2%����$	�AJb"�B� � �J��-L�&�B%d�$A��.%���-�% � �&�$	�AJ	�MZ�&�B��-ß�2%�����	�AJ@EA�3YÓx*

! �B%YòB��N���%"-H��	�bY-/�.��%"�$A��.%��2-H% � �.�$	�AJ	�M?�.bY	^%0#�#$�����&� � @E#��2%0�E�$	�A�-e*

·�¸y¸J¹�¦65�»LãG¨r¸;²�®�®�¨r×�Ã2«°�©�ùu¯�±$ºB¸J²�×�©
5 %��&NB�2AB- !65 R ; �$ML�.��%F�2%�����	�A`��-c%0IJ���&�=X	��� }' 8 ) ; �$ML�$�U��-YAB	�A�ä�%�IJ���&}*^'+A`%�IJ���&D��%�����	�Aü��-Y@��2%����$	�A`�.��@E� � 	�A��.@0�$A�-YA�	
��	���AB�&-e*
; O0@EIJ��#$%Bõ

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
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r3 = r1.unite( r2 ); // r3 = union of r1 and r2
r3.isNull(); // FALSE
r3.isEmpty(); // FALSE

)�%�%Y@0#$-�	(�$-�SUN�#$#�ó.ô��.�+* � K � �0*

·�¸y¸J¹�¦65�»LãG¨r¸;²�®�®�¨r×�æ�Ï³¹r¹>¯�±$ºB¸J²�×�©
5 %��&NB�2AB- !65 R ; �$M6�&�B%d��%�����	�AJ�$-ß@cABN�#$#��2%0�E�$	�A�=�	��.��%0�2bY��-H%� }' 8 ) ; *
'`A�NB#�#B�2%�����	�AJ�$-ß@c��%�����	�AJ�.��@E�6��@0-ßA�	��åÜ�%�%0AJ��AB���.��@E#��$ö,%�3+*�'ÍA�NB#�#?�2%0�E�$	�AJ��-ß@0#$b"@E�-ß%0IJ���&}*
)�%�%Y@0#$-�	(�$- ; IJ���.Bó.ô��.� * � K � �0*

·�¸y¸J¹�¦65�»LãG¨r¸;²�®�®�¸;2»=¼È¬�©b¸;¼Èþ
½�¯�ºB¸J²�×�©�¦65�»LãG¨r¸;²qØâ¼�±�ºB¸J²�×�©

5 %��&NB�2AB- !65 R ; �$M6�&�B%d��%�����	�AJ�$-ß3B��M&MW%���%�A��ZMW��	�I�Ó2=�	��� }' 8 ) ; �$M6�&�B%d��%��E�$	�A�-L@0��%d%��]NB@0#�*

º�¸;²�×�©Y¦65�»OãG¨r¸J²â¦65�»LãG¨r¸;²�®�®�¸;2»=¼È¬�©b¸;¼ÈØË¯dº�¸;²�×�©�¦65�»OãG¨r¸J²qØí¼�±�º�¸;²�×�©

'+����#$�$%�-ß�.��%"��AB�&%0�2-H% � ��ó.ôßM&N�A � �&�$	�AJ�.	G�.���$-/�2%����$	�AD@0AB3�Ók*
r1&r2

�$-ß%'��NB��10@0#$%�A��å�.	
r1.intersect(r2)

)�%�%Y@0#$-�	(�$A��.%��2-H% � ��ó.ô��.� * � K � �0*

¦65�»OãG¨r¸J²qØå¦65�»LãG¨r¸;²�®�®�¸;2»=¼È¬B©�¸;¼ÉØø½ ¯�ºB¸;²�×�©|¦65�»LãG¨r¸;²âØâ¼�±
'+����#$�$%�-9�.��%P��AB�&%���-�% � ��ó.ô�MWNBA � �&�$	�A��&	C�&�B��-9��%�����	�Aa@EA�3�ÓQ@0AB3a@0-H-��$��A�-"�&�B%^��%�-�NB#��X�.	F�.���$-9��%��E�$	�A+*

r1&=r2
��-d%��]N��$1�@0#$%�AB�/�&	

r1=r1.intersect(r2)
)�%�%Y@0#$-�	(�$A��.%��2-H% � ��ó.ô��.� * � K � �0*

º�¸;²�×�©Y¦65�»OãG¨r¸J²â¦65�»LãG¨r¸;²�®�®�¸;2»=¼È¬�©b¸;¼�Å ¯�º�¸;²�×�©Y¦65�»OãG¨r¸J²âØí¼�±�º�¸;²�×�©
'+����#$�$%�-ß�.��%"N�AB���.%Bó.ôQMWN�A � �.��	�AJ�.	G�.���$-/��%��E�$	�AJ@0AB3YÓx*

r1+r2
��-L%��]N��$1�@0#$%�AB�å�&	

r1.unite(r2)
)�%�%Y@0#$-�	(N�AB���.%Bó.ô��.� * � K�úB�Q@EA�3J	���%0�2@0�.	��D:ó.ôI�.� * � K�Õ6�0*
¦65�»OãG¨r¸J²qØå¦65�»LãG¨r¸;²�®�®�¸;2»=¼È¬B©�¸;¼�ÅV½ ¯³ºB¸;²�×�©�¦65�»OãG¨r¸J²âØí¼2±
'+����#$�$%�-G�.��%�N�AB���.%Bó.ôPMWNBA � �.�$	�A �&	ü�.���$-Û�2%����$	�A @0AB3°Óc@0AB3 @0-H-H����A�-P�&�B%��2%�-HN�#$�9�.	`�.���$-G��%��E�$	�A+*

r1+=r2
��-^%��]N��$1�@0#$%�A��d�&	

r1=r1.unite(r2)
)�%�%Y@0#$-�	(�$A��.%��2-H% � ��ó.ô��.� * � K � �0*

º�¸;²�×�©Y¦65�»OãG¨r¸J²â¦65�»LãG¨r¸;²�®�®�¸;2»=¼È¬�©b¸;¼V��¯³º�¸;²�×�©�¦65�»OãG¨r¸;²âØâ¼2±$ºB¸J²�×�©
'+����#$�$%�-ß�.��%"-�NBÜ��&��@ � �Óó.ôLMWN�A � �.��	�AJ�.	G�.���$-ß��%�����	�AJ@EA�3�Óx*

r1-r2
��-L%��]N��$1�@0#$%�AB�å�&	

r1.subtract(r2)
)�%�%Y@0#$-�	(-HN�Ü��.�2@ � �Óó.ô��.� * � K�ÕB�0*
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¦65�»OãG¨r¸J²qØå¦65�»LãG¨r¸;²�®�®�¸;2»=¼È¬B©�¸;¼}��½�¯dº�¸;²�×�©�¦65�»OãG¨r¸J²qØí¼�±

'+����#$�$%�-��.��%(-HN�Ü��.�2@ � �Óó.ôdMWNBA � �.�$	�AÍ�&	��.���$-9�2%����$	�AÍ@0AB3zÓU@0AB3Í@0-H-H����A�-"�&�B%(�2%�-HN�#$�ß�.	C�.���$-9��%��E�$	�A+*
r1-=r2

��-d%��]N��$1�@0#$%�A��L�&	
r1=r1.subtract(r2)
)�%�%Y@0#$-�	(-HN�Ü��.�2@ � �Óó.ô��.� * � K�ÕB�0*
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! �B��-ß��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÜ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�åÜ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Ü�	�1�%YM&N�A � �&�$	�A+*
\CN�#$�&�$��#$��%0-ßÜ�	��.�J�&�B%dbY�$3��.�J@0A�3J�B%��$�E�B�åÜ�2*4@0AB3J�2%��.N���A�-X@Û��%�MW%���%�A � %��.	^�.��%"-H��ö,%B*
SU	��.%Y�&�B@0�6�.��%Y�2%�-HN�#$�å�$-/�.�2N�A � @E�&%�34*

¦@Âa¨rÇÈ»°Øå¦@Ây¨rÇÈ»O®�®�¸;2»=¼È¬�©b¸;¼�ÅÙ½ ¯�ºB¸;²�×�©�¦@Âa¨rÇÈ»°Øð×�±

'+3�3B-O.Q�&	P�.��%"-��$ö,%"@EA�3D��%��.N��2AB-X@c�2%�M&%��2%0A � %"�.	G�.���$-ß-H��ö,%B*
; O0@EIJ��#$%Bõ

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

¦@Âa¨rÇÈ»°Øå¦@Ây¨rÇÈ»O®�®�¸;2»=¼È¬�©b¸;¼V��½ ¯dº�¸;²�×�©Y¦@Âa¨rÇÈ»øØÚ×I±

)�N�Ü��.�2@ � �&-O.QM&�2	�I �&�B%"-H�$öx%Y@EA�3J�2%0�&NB�2A�-ß@c�2%�M&%��2%�A � %d�&	P�&�B��-ß-��$ö,%B*
; O0@EIJ��#$%Bõ

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

¦@Âa¨rÇÈ»°Øå¦@Ây¨rÇÈ»O®�®�¸;2»=¼È¬�©b¸;¼ÆI½Ð¯³¨ª²³©�º�±

Ý �$1���3B%�-/Ü�	��.�J�&�B%dbY�$3��.�J@0AB3J��%��$�E�B�åÜ�2*4@0AB3J�2%��.N���A�-X@Û��%�MW%0�2%�A � %��.	P�&�B%d-H��ö,%B*

¦@Âa¨rÇÈ»°Øå¦@Ây¨rÇÈ»O®�®�¸;2»=¼È¬�©b¸;¼ÆI½Ð¯³ü�¸;Ï³·y¹}»Ùº�±

! �B��-ß��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÜ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�åÜ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Ü�	�1�%YM&N�A � �&�$	�A+*
Ý �$1���3B%�-/Ü�	��.�J�&�B%dbY�$3��.�J@0AB3J��%��$�E�B�åÜ�2*4@0AB3J�2%��.N���A�-X@Û��%�MW%0�2%�A � %��.	P�&�B%d-H��ö,%B*
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¦@û�Æ@Æ65�Í ØÚ¦@Âa¨rÇÉ»L®�®C¼b¶2»O¨rãÉ¶�©�¯b±

5 %��&NB�2AB-/@c�2%�M&%��2%0A � %d�&	P�.��%"��%��$�E�B�Ó*
RQ-H��AB�G@c�2%0MW%���%�A � %dIJ@EKE%�-ß���å��	�-�-H��Ü�#$%Y�&	P3��$�2% � �.#�YIJ@0AB����N�#$@0�.%"�.��%"��%0��������*
; O0@EIJ��#$%Bõ

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

)�%�%Y@0#$-�	(�2bY�$3��.�+ó.ô��.�+* � K6K6�0*

¦@û�Æ@Æ65�Í ØÚ¦@Âa¨rÇÉ»L®�®C¼b´ ¨rüL©�¶Ù¯�±

5 %��&NB�2AB-/@c�2%�M&%��2%0A � %d�&	P�.��%"b"�$3��.�+*
RQ-H��AB�G@c�2%0MW%���%�A � %dIJ@EKE%�-ß���å��	�-�-H��Ü�#$%Y�&	P3��$�2% � �.#�YIJ@0AB����N�#$@0�.%"�.��%"bY��3B�&�4*
; O0@EIJ��#$%Bõ

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

)�%�%Y@0#$-�	(�2�B%��$�E�B�Óó.ô��.� * � K6K6�0*

� ¸y¨rü�¦@Ây¨rÇÈ»L®9®�×=»6©Bu»O¨rãÉ¶�©�¯³¨ª²³©�¶Ù±
)�%��&-ß�&�B%"�B%��$�E�B�å�&	^wå*
)�%�%Y@0#$-�	(��%0��������ó.ô��.� * � K686�Q@0AB3J-�%��._a�$3��.�+ó.ô��.� * � K6KB�0*

� ¸y¨rü�¦@Ây¨rÇÈ»L®9®�×=»6©�òâ¨rüL©�¶Ù¯³¨ª²³©�´Ú±

)�%��&-ß�&�B%"bY�$3��.�J�&	�0D*
)�%�%Y@0#$-�	(bY��3B�&�4ó.ô��.� * � K6K6�Q@0AB3J-�%��.<9%��$������ó.ô��.� * � K6K6�0*

� ¸y¨rü�¦@Ây¨rÇÈ»L®9®�©�¼È¬�²�×��¸a×=»�¯�±
)�b"@E��-ß�.��%"1�@E#�NB%�-ß	�MZbY��3B�&�J@EA�3J�B%���������*

¨ª²³©|¦@Ây¨rÇÈ»O®�®�´ ¨rüL©�¶Ù¯�±$ºB¸J²�×�©

5 %��&NB�2AB-/�&�B%dbY�$3��.�+*
)�%�%Y@0#$-�	(��%0��������ó.ô��.� * � K686�0*
; O0@EIJ��#$%�-,õ?IJ	�10��%�-W[�IJ@0�$A+* � ����=6�]MW3�[�MW	�A��.3��$-H��#�@E�%���* � ���P@0A�3S�]M&3e[B�]MW34* � ��� *
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·�¸y¸J¹�¸;2»=¼È¬�©b¸;¼Èþ
½ ¯�ºB¸J²�×�©�¦@Ây¨rÇÈ»°Øå×C8JµaºB¸J²�×�©�¦@Ây¨rÇÈ»°ØÚ×Dw|±
5 %��&NB�2AB- !65 R ; �$M=.��^@0AB3�.©´�@0�2%"3��$MWM&%��2%0A��.û?	��.��%0�2bY��-H%"�2%��.N���A�-G }' 8 ) ; *
º�¸;²�×�©Y¦@Âa¨rÇÈ»ø¸;2»=¼È¬�©b¸;¼ÈÜ#¯dº�¸;²�×�©�¦@Âa¨rÇÉ»ÙØÚ×=µa¨ª²³©�º�±

\CN�#$�&�$��#$��%0-O.UÜ�2*4@0AB3J�2%��.N���A�-/�.��%"�2%�-HN�#$��*

º�¸;²�×�©Y¦@Âa¨rÇÈ»ø¸;2»=¼È¬�©b¸;¼ÈÜ#¯d¨ª²³©�º�µ�ºB¸;²�×�©�¦@Âa¨rÇÈ»øØÚ×I±

! �B��-ß��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÜ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�åÜ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Ü�	�1�%YM&N�A � �&�$	�A+*
\CN�#$�&�$��#$��%0-O.UÜ�2*4@0AB3J�2%��.N���A�-/�.��%"�2%�-HN�#$��*

º�¸;²�×�©Y¦@Âa¨rÇÈ»ø¸;2»=¼È¬�©b¸;¼ÈÜ#¯dº�¸;²�×�©�¦@Âa¨rÇÉ»ÙØÚ×=µaü�¸;Ï³·y¹}»Vº�±

! �B��-ß��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÜ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�åÜ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Ü�	�1�%YM&N�A � �&�$	�A+*
\CN�#$�&�$��#$��%0-O.UÜ�2*4@0AB3J�2%��.N���A�-/�.��%"�2%�-HN�#$��*

º�¸;²�×�©Y¦@Âa¨rÇÈ»ø¸;2»=¼È¬�©b¸;¼ÈÜ#¯dü�¸JÏ³·y¹}»VºBµdºB¸;²�×�©�¦@Âa¨rÇÈ»°Øð×�±

! �B��-ß��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÜ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�åÜ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Ü�	�1�%YM&N�A � �&�$	�A+*
\CN�#$�&�$��#$��%0-O.UÜ�2*4@0AB3J�2%��.N���A�-/�.��%"�2%�-HN�#$��*

º�¸;²�×�©Y¦@Âa¨rÇÈ»ø¸;2»=¼È¬�©b¸;¼�ÅÐ¯�ºB¸J²�×�©Y¦@Ây¨rÇÈ»øØå×C8OµyºB¸J²�×�©�¦@Ây¨rÇÈ»°Øå×Dwe±
5 %��&NB�2AB-/�&�B%d-HN�I 	�MÔ.��^@0AB3�.©´åû6%�@ � � � 	�IJ��	�A�%�AB�6��-ß@03�3B%�3J-H%���@0��@0�.%�#$}*
º�¸;²�×�©Y¦@Âa¨rÇÈ»ø¸;2»=¼È¬�©b¸;¼V�I¯³ºB¸J²�×�©�¦@Ây¨rÇÈ»øØå×C8JµaºB¸J²�×�©Y¦@Ây¨rÇÈ»øØå×Dwe±
5 %��&NB�2AB-J.©´�-�NBÜ��&��@ � �&%�3(M&�2	�I .F�]û6%�@ � � � 	�IJ��	�AB%�A��å�$-/-HN�Ü��.�2@ � �.%�3(-�%���@0�2@E�&%0#�}*
º�¸;²�×�©Y¦@Âa¨rÇÈ»ø¸;2»=¼È¬�©b¸;¼Æ�¯�º�¸;²�×�©Y¦@Âa¨rÇÉ»°ØÚ×=µa¨ª²³©�º�±

Ý �$1���3B%�-J.UÜ�2*4@0AB3J�2%��.N���A�-/�.��%"�2%0-�NB#���*

º�¸;²�×�©Y¦@Âa¨rÇÈ»ø¸;2»=¼È¬�©b¸;¼Æ�¯�º�¸;²�×�©Y¦@Âa¨rÇÉ»°ØÚ×=µaüd¸JÏ³·y¹}»Vº�±

! �B��-ß��-L@0AJ	�1�%���#�	�@E3�%�3(IJ%�IJÜ�%0�+M&N�A � �.��	�AB=�����	�1���3B%�3(MW	�� � 	�AB1�%�AB��%�A � %B*�TW�åÜ�%��B@01�%0-X%�-�-H%�AB�&�$@0#$#�G#��$KE%Y�.��%"@0Ü�	�1�%YM&N�A � �&�$	�A+*
Ý �$1���3B%�-J.UÜ�2*4@0AB3J�2%��.N���A�-/�.��%"�2%0-�NB#���*
SU	��.%Y�&�B@0�6�.��%Y�2%�-HN�#$�å�$-/�.�2N�A � @E�&%�34*
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¦¥Íà¬B©�¬�ÂJ©�¼É»L¬�« Øå¸;2»=¼È¬�©b¸;¼���� ¯�¦¥Íz¬�©b¬�Â;©�¼È»O¬�« Øå×=µyº�¸;²�×�©�¦@Âa¨rÇÉ»ÙØð×=Ç2±

_��2�$�.%�-/�.��%Y-��$ö,%�. ÖY�&	P�&�B%d-H�.�2%�@EIi.U@0AB3J�2%��.N���A�-X@Û��%�MW%0�2%�A � %��.	P�&�B%d-H�&��%�@0I*
)�%�%Y@0#$-�	^ e	��2IJ@E�Z	�M6�&�B%d> Ý @0�.@0)��&��%�@0I 	���%��2@E�&	���-��.TWA���N���[ 7 N��.��N��6@EA�3DSU%��.bY	��2K���AB�ÛbY���.�J>9���0*

·�¸y¸J¹�¸;2»=¼È¬�©b¸;¼>½Ù½ ¯�ºB¸;²�×�©|¦@Ây¨rÇÈ»øØå×C8JµaºB¸;²�×�©�¦@Âa¨rÇÈ»°Øå×Dw|±
5 %��&NB�2AB- !65 R ; �$M=.��^@0AB3�.©´�@0�2%"%��]N�@E#�û
	��&�B%��2bY�$-�%"�2%��.N���A�-G k' 8 ) ; *
¦¥Íà¬B©�¬�ÂJ©�¼É»L¬�« Øå¸;2»=¼È¬�©b¸;¼���� ¯�¦¥Íz¬�©b¬�Â;©�¼È»O¬�« Øå×=µy¦@Âa¨rÇÈ»øØÚ×=Ç�±

5 %�@03B-/�&�B%d-H�$öx%cM&�2	�I �&�B%d-H�&��%�@0IÌ.U��AB�&	^-��$ö,%³. ÖY@0AB3J�2%��.N���A�-/@c��%�MW%���%�A � %��.	^�.��%"-H�&��%�@0I*
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#include <qwmatrix.h>
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³ ¬Ú¨��� ����pÆ ó.ô
³ ¬Ú¨��� ����pÆ óE3B	�N�Ü�#$%"I ��� =�3�	�NBÜ�#�%YI �,� =�3�	�NBÜ�#�%"I � � =B3�	�NBÜ�#�%YI ��� =�3�	�N�Ü�#$%Y3�OE=�3�	�NBÜ�#�%Y3�Xô
1�	��$3 £}�] �¨��� ����pÆ ó03�	�NBÜ�#�%YI ��� =B3�	�NBÜ�#�%"I �,� =B3�	�N�Ü�#$%YI � � =�3B	�N�Ü�#$%YI ��� =�3B	�N�Ü�#$%Y3�O0=�3B	�N�Ü�#$%Y3�Xô
3�	�NBÜ�#�% ¤ ±?±�ó.ô � 	�A�-H�
3�	�NBÜ�#�% ¤ ±0»Pó.ô � 	�A�-H�
3�	�NBÜ�#�% ¤ »X±�ó.ô � 	�A�-H�
3�	�NBÜ�#�% ¤ »?»Pó.ô � 	�A�-H�
3�	�NBÜ�#�% �ZÆ ó.ô � 	�A�-H�
3�	�NBÜ�#�% �Z¢ ó.ô � 	�AB-��
1�	��$3 ¤���µ óE�$A��åOE=���AB�å�=��$A��åùc�.O0=��$A�� ùY�&Xô � 	�AB-��
1�	��$3 ¤���µ óE3�	�NBÜ�#�%"O0=�3�	�N�Ü�#$%Y�=�3�	�NBÜ�#�%Yùc�.O0=�3B	�N�Ü�#$%dùc�.Xô � 	�A�-H�
> 5 % � � ¤���µZ½ �]ºe  ó � 	�A�-H�å> 5 % � �;! �2% � ��ô � 	�AB-��
>9ÞE	���AB�åIJ@0�Ûó � 	�AB-��å>�Þ0	��$A��J! �~ô � 	�AB-��@Q+%'&�.ß%'Ñª)+,�)SR
> 5 % � �6IJ@0�Gó � 	�AB-��
> 5 % � �;! ��ô � 	�A�-H�@Q+%'&�.ß%'Ñª)+,�)SR
>9ÞE	���AB�&'+�2��@0"IJ@0�Gó � 	�AB-��6>9ÞE	���AB�&'+�2��@0�! @/ô � 	�AB-��@Q+%b&+.ß%bÑ�)+,�)SR
1�	��$3 ���]£}�]  ó.ô
Ü�	�	�# �p£kÁ.�Z�]�6 ��p �¢ ó.ô � 	�AB-��
>9_`\F@0�.�2�$O�!  ������6£kªp�� �� óE3�	�NBÜ�#�%Y3�OE=�3�	�NBÜ�#�%"3�Xô
>9_`\F@0�.�2�$O�! £kºe��ªp� óE3�	�NBÜ�#�%"-�OE=�3B	�N�Ü�#$%"-HXô
>9_`\F@0�.�2�$O�! £k�6����� ó03�	�N�Ü�#$%Y-��B=�3�	�NBÜ�#�%Y-H1Xô
>9_`\F@0�.�2�$O�! ���? ��� �� ó03�	�NBÜ�#�%Y@/ô
Ü�	�	�# �p£kÁ.�6§��]�� �� 	 ªp� ó.ô � 	�A�-H�
>9_`\F@0�.�2�$O �p�6§E�]��  óEÜ�	�	�#�ùY��AB1�%��2�.�$Ü�#�%$� � ô � 	�AB-��
Ü�	�	�# �?µZ������ ��?�'�^� ó � 	�AB-��å>�_\F@E�&����O�! I¹ô � 	�AB-��
Ü�	�	�# �?µZ������ ��?�'õ�� ó � 	�A�-H�å>9_`\F@E�&����O�! I ô � 	�A�-H�
>9_`\F@0�.�2�$O�! �?µZ������ ��?�bÃÉ� ó � 	�A�-H�å>9_\C@0�.�2�$O�! I¹ô
>9ÞE	���AB� �BµZ�]���� ��?�bÃ ó � 	�AB-��
>9Þ0	��$A��J! �~ô � 	�AB-��
> 5 %0�E�$	�A �BµZ�]���� ��?�bÃ ó � 	�AB-��
> 5 % � �;! ��ô � 	�A�-H�
> 5 %0�E�$	�A �BµZ�]���� ��?�bÃ ó � 	�AB-��
> 5 %�����	�A^!÷��ô � 	�A�-H�

ý >9ÞE	���AB�&'+�2��@0 �BµZ�]���� ��B�bÃ ó � 	�AB-��
>9Þ0	��$A��.' ���2@E�! @ßô � 	�A�-H�
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>9_`\F@0�.�2�$O �BµZ�]���� ��?�bÃ ó � 	�AB-��
>9_\C@0�.�2�$O�! I � = � 	�A�-H�å>9_\C@0�.�2�$O�! I � ô
> Ý @0�.@0)��.�2%0@0IH! �BµZ�]���� ��B�'ö^ö ó�> Ý @0�.@0)��&��%�@0IE! -�= � 	�AB-��å>�_\F@E�&����O�! I¹ô
> Ý @0�.@0)��.�2%0@0IH! �BµZ�]���� ��B�'÷^÷ ó�> Ý @0�.@0)��&��%�@0IE! -�=B>9_\C@0�.�2�$O�! I ô
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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

}
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m11 m12 0
m21 m22 0
dx dy 1
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x’ = m11*x + m21*y + dx
y’ = m22*y + m12*x + dy
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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
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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
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