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� �N|�yD|��z|�{��P�z¾o{�y��I���¯®£�� ��q¼¯y�¿q�6{�y��q{Ä{�y�¿�{��q{Ä����²P�D{���{��d�I����yD~
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������{o��¿�{��d��{��L¶£|�{���yA����yD|�yD{�����{J�d�}�F� ±=× �3�Ø{��E��{a½X�0{���¼P{������D|$+��
���P��yD�I�V��{��!���7���q¼P{���{ ° ~
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�������D{�� ���q���6��~
�/¼¯yD{ {��D{�¿V���V��{���{ÔË6ÂF|��P�P¿ ± ¼q�
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�¹� �
|�|��
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�Ka>�Ka t�e{i:½Ac¿¾d½Acfe{qÀl©}�Á'jÂ�A½AcFe�rutvr
��{}¼P{�� �0µ¹� ±>= {��V�P��¾o{��/¿�{��q{���yD{����5{�y��7{�y�¿�{��q{}|_ÃÅÄ ÆÈÇ©É1momos�Ç©Ê1nPnJËEÁ�x�yD{}|I{}|.�E���P��Êq|�|�{���²9�F���Ç¶£{��P¿F�GÁ�
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x�{��ÖÊÈË�Î�ÏPn3Ðos×ÃÕÄ ÆÀÇ�É1momos�Ç ± ~�®£�/���q��� µ ¨�¢¤���F¡�¥_�F¥®ÌÆ¿�{��9���P�V� ± yD|��_¿�{��q{�y�� �P�q¼�|�~
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|�yD{����9����{X�P�q¼<��{���|I���P��Êq|�|�{�����{ = ~
��|��I�9��®ª��{��Ó�q{���¾}�q|���{����D{��6Á Î yD{��j�;y���¼rÊP�P��yD���q{�����{�yD|�{³¾}�q{���|��Ä|�y�¿F�PyD{����
�P�q¼Ô¼q���P�j{���|�����{���|����P��Êq|I|�{����o��¼q����y���{���|���{��q|�{�y��(��Â
¿F��yD�I�q{������P¿F��{�yÀ®T{��3�PyD�I�V��|�{��q{��(�F���P�6���P���0{}|I|�{���dy�¿F�9�����P��{}|�|�yD��� �9���q¼P{����o�9�P�q¼_¾}�0{�y���{��q| ± ���
|��dyD{��3�;yD���V��y�¿�{��zyD|�� ± ¼q����y��z¼¯yD{��dy�¿F�9�����P���PyD�I�V��{��d� ±
®T{����V�8��{���¼P{��/�F���P�6Á

�



�Ka>óKa ôde{õföFjki�:e�|
ö�Á
l©c÷lºoør_tTr
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�P�D{�� �DÂF|�{��Ç��Â
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|�yD|��¹�0{}|�{��d����yD���r|�yD���q{���{��j���D| ¼¯yD{Ä�q{�����Â
������yD�I�q{´|�ºE� ±
��{�����yD|��I�q{�Ã�{���|I���P��Êq|�|�{����P�P¿q�P¼q�j|��I������{�y��q{}|0²9�
|I|��0~
��� ± �9�
|�yD{�����{�� |�ºd����{�����yD|��I�q{��.�E���P��Êq|�|�{��D|�{�y�� ¾}� ±
®¶ �����y�¿�{���¿�{��q{���yD{����´�0{���¼P{��È�
���P�6Á»�E~JyD|��Ä¼q�
|?�����I����{��È¼P{}|����
|�|���~
����{}| ¶£¼P{���|�ºE����{�����yD|��I�q{�� Ã�{�� ±
|��I�P��Êq|�|�{����P�P¿d½j�PyD���d����{��P��{$#�¾}yD{��V��{��X���D|�{�y��q{ �P���P��{ ± ®T~
���}{ �����I�
����{h¶ª�P���P��{ ± ®T~
���}{³��{}¼P{��P��{��o��¼q�
|�|��{}¼P{��0{�y��P¾o{����q{
�E���P��Êq|�|�{������q|�²P��~
�PyD{������0{���¼P{��³�(�q|I|o�����
|0��{�yq¿F��~F|�|I{��¬�E���P��Êq|I|�{����G ��P��{�� |����P��yD�I�V��¾}�
���¯®£�� ��q¼¯y�¿´yD|��%I½�Á
þ�ÿ��»ÿ þ�ÿ &('
	
x�{��~+z����{*).Ã+� ¼P{��P��{��N���¯® ¼P{}|�|�{��K����¢q�q¼P{�����~
�9���D¼,)Xy���{}|��o�
�;¼¯yÔÃ �9����y����P�q¼ÄË6{}~
�9����¼-�X¼¯�D{��´���
�Py��6ÁÅ���V��|��I���q¼P{��JyD|�����E� ¾}�;yD|��I�q{�� þ ��ÿ 8 �P�q¼ þ ��ÿFÿ ���ë�Æ�
|�|I�
�I�V�q|�{�����|¹�v�q|���y����P��{Ä~�®�91{}���P�q~
�D~
¿Fº
¶�� �º9�½�ÁPx¹�
|8������{��V�z��yD{�®�y����E{�²P��{��(��{��� �B�B� ���6�q¼�Á �6Ák���E���F���P�_�V�P� ®ª��{�y6��{�����{��q¼P{�����{���¼P{��6Á
��E��®£�P�P�d��yD~
�PyD{����8�;yD{¹®£~
��¿F��W

¿F��~F|�|�{¹����y���¾a���P�D{��Ó¶ª¿�{��q{�y��X½ .0/21�5~E¼¯�P���q| 3 3546.71���P�D{��98 |��I�q{;: ± ÕP�P�P�E��yD~
� :=<�> :=<?3@>A4B<C.�DE!F><G1HD�!F>
Â E {��V����yD���q{����Ì¯² ~
�q{��d� I JKJKL;<�IK/M:=<?3@>N> 4O!
²P��y��F����{��F��Ì¯² ~
�q{��d� P P;4QISR+�T3�UVPW:=<?3@>

+��
���P��yD���d�Ä¶£{��P¿F�GÁ µ ¯À�F¢¤§9¡�¥2XF¡A½ Y
��{���|��I�P��Êq|�|�{�����{�+z�
�I�P��yD���V�Ä¶£{��P¿F�GÁ1«�¢ µ °¯¥�¨�¡�¥NX�¡A½ Z ZT4"Y\[T3�UVP-3

{��V��|��I�P��Êq|�|�{�����{�+z�
�I�P��yD���V� Y@4]Z^H3�UVP-3
|�y�¿F�PyD{�����{�+z�
�I�P��yD���V� _ _�4]Y ^ 3�U`P�3
��{���y£¢q¾}yD{�����{�+z�
�I�P��yD���V� a a,4Q_ [ 3�UVP�3

x�{��zÂ E {��V����yD�I�q{n��ÌE²�~
�q{��V�bIÔ�P�q¼5¼P{��� ~d¼¯�P���q|�3 �Py��D¼P{��5¾}�q|I������{��J¼P{��Dç�è�¥�§9¡�¯÷¢£«±°¯¥�§�é�«®°*¯âá ´�´ ¥®¯À�¼P{��Ô²P��y��
����{¬��Ì¯² ~
�q{��d��PJ¼P{�� µ ¨�¢ª���F¡�¥�§¼é�«®°*¯âá ´�´ ¥®¯=Á�Õ�ÊP�Ô�0{�y���{���{_�v�¯®£~
���´����yD~
�q{��Ó¾}�D��E�Ô�6¾}�Ó¼P{�����d���;yD���E�D{���� �P�q¼_¾}�/¼P{���{��/���P�P��y��F����yD~
�q{��/¾}� �
|�ºd����{�����yD|I���q{��8Ã�{���|��I�P��Êq|�|�{����P�P¿ |�yD{��q{�Ï þ�8 Ò�Á
c�dfehg=eigkjleim�nFo�p`qsr`t�t�ehqsqkuMjlv$exwy$j@z2{M|2}�~`g���vMgs~l�(eht������G�����Mv$qsgso�ple;n9o�plqsr`t�t�ehq��+�0j`vMehj`yM����ehj��K�Gei�T�MjV��~Seht�g����i��eigkjle
� gsqsqkgk�2m��le
��m�yM�heht�t�y�m�ehj��V�fehqso�plef�Ge�eigkjle � gsqkqsgk��m��Fe nFo�p`qsr`t�t�ehqK�Fm�yTnFeh�9�ljV�le��M�lt��lm�yM~`gseim�ehj��$�$j`jlehj��F�l�Mjlj�~lm�u��`o�p���eeim0gs����eim+jly�o�p(ei�?���� N¡ ��¢A£ ��plm�e$�`�`�¤��qsqke n9o�plqkrlt�t�ehq¥�h�(��ehtG��eij��
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þ�ÿ��»ÿ���ÿ ¦§�-¨
©ª�¬« �q{�yD|I|���©É{}|�|I��¿�{;�³y�¿�{}|��8�P�q¼5� {}¼P{��P��{��z|�~o�EyD{��1�;yD{����P��¾�®T�
|I|��P�P¿X{�y��q{���+z�
�I�P��yD���d�oÁ x¹���Py��d��{��
��{���|���{}�I�d�Æ|�yD��� {�y��q{r�´�����q{��´����yD|����q{ ÕP�P�P�E��yD~
�6�z�0{��D�I�q{Ó���D|Æ�v�P²P�P�5{�y��q{�� ��{���yD{��Py�¿ �A���P¿�{��Â93{�Ì¯�
�Py����(�o�6�P�q¼Æ���D| × �P��²P�P� {�y��q{�� þ �B�´�Py��¹�A���P¿�{��hÕ�y��P¿�{��I����¼¯���q���J¼¯yD{}|�{}|
91{�ÌE��{}|¹��yD{�®T{����oÁÅ���V�v�;yD����{����
�;�P��¼P{ ¼¯yD{}|�{�� Î �
|��9����¿�~
��y����P�j�q|�y�� �d���P��{ þ �B�B�Ä��~
�Ö��~
�9���D¼Ö�8y���{}|������Í�5�p9 Ï þ ��Ò�Á
xzyD{��E���V�;yD{���y�¿F��{�y��o�V{�y��q{�|I~
�D���q{ Î �
|��¯®ª�P�P�E��yD~
�j¾}��{��d���;yD����{����6��� {}|���{��d��¼q����y��6��¼q�
|I|�{}|��P�P��Â
¿F��yD�I�

|�{�y�� |�~
���G�
þ Á;¾}�Ç{�y��q{��j{�Ì¯yD|���yD{���{��q¼P{���+��
���P��yD�I�V��{�y��q{���{�y���{���{´¾}�r��~
�q|������PyD{���{��6��¼¯yD{´¼P{��q|�{�����{�� Î �
|��V��{����
��{}|�y���¾}�8�;yD{¹¼¯yD{ �P��|�²P��ÊP�P¿F��yD���q{�+z�
�I�P��yD���V�oÁ

�¯Á;¾}��{�y3��{���|��I�PyD{}¼P{��q{�91{�ÌE��{¹¾}�5{���¾o{��P¿�{��6�P�0{��D�I�q{Ô���¯®�¼P{��q|�{�����{�� Íh{����8¿�{��9�
|��d�8�0{���¼P{��6Á
x�~E���J�PyD|��q{��P��{�yD|����q~E���h��~
�J��{�y��q{�� Î �
|��¯®£�P�P�E��yD~
� ��{��;yD{}|�{��J��~
��¼P{��6�3¼q�
|�|¹|�yD{�¼¯yD{}|I{K��y�¿�{�� ±

|��I�9��®ª��{��Ó��{}|�y���¾}�oÁ�x��
|´Ö�yD{���yD|��Ä{}|����D|�~P��{�y��q{³|�yD���q{���{ Î �
|��¯®£�P�P�d��yD~
�Ç¾}� ¢q�q¼P{��6��®ªÊP�Ä��{��D���q{_{}|Ä¾}�
���¯®£�� ��q¼¯y�¿´yD|��o�P{�y��q{ |�~
�D���q{(|�~
¿�{��9���P�V��{���~
����yD|�yD~
�5¾}�¬¢q�q¼P{��6Á
�KaGïa ¨ i l©q!jOrutvr cfe�ÁT®
m�jÕm>l�}�Á
ª
x¹�³|��I������{K����ºE²P��~
¿F�I��²P�PyD{��PyD|¹��~
�¹�E�P��¾o{��&y��h¼P{��JÃ�{���{�y��Py�¿F��{�� �d�I�F����{��h��~
�h����{���y��
� �P�d��{��(¼q�
|
Í<� E {��q{�ÌE²�~
��� ± µ�{}|�{���¾f¢9{��G�V�;y���¼ y��Ü���d��{����q{���{�y��q{�y��V��{����9����yD~
�9���D{�Ã�{���|�yD~
�³���P¿�{���~
��{���¯�ÁVx�{��8Å��q{���� ±
��{�Ì¯�z�P�q¼J¼¯yD{Ä��~
��²Py���yD{�����{��rÃ�{���|�yD~
�q{��Æ®£ÊP��¼¯y���{���|I{ = {�����yD{��q|I|�ºE|���{���{Ä��Â
�P�q{��r���¯®�¼P{�� �0µ¹�7���d��{�� ±
�9����yD~
�9��� Î ~
��{�²9��¿�{�Ï þ �
Ò3�q{����P�d��{���¿�{��A�
¼P{��5��{���¼P{��6Á
�Ka�°?a rumº�'�:lpo'q\��oF�²±hjÕl>mºl1jÕl©c�qñz��Aevrutvr
#��V��{��6Í·y��q¼P~o�8|3¿Fy��P�3{}|6�����P¿Fy��q|6®ªÊP� × �P���D~E~
���P�q¼ × �P���D~d~
�
��Ì¯²P��{}|�|o� ���q¼P~
�I�¯�{�/yD����~F|I~�®ª�X��ÌP���9���P¿�{F�
Ë6~
���q|¤+z~
��{}|o� ° ����ºE²q|�~ �P�q¼ �1{�¿V�
|��q|?�Æ��y��GÁ~+�{���{�� �����P¿Fy��q|Ä®£ÊP�¤���´��y���²P��~
¿F�I������{ ¿Fy��P��{}|´���q�I�
¼¯y���{���|�{A91~d~
�D|a�P�0{��D�I�q{j¼¯yD{ ������{�y��;��y����0µ�� {����D{�yD���V��{����6��|�~Ä¾}�P� = {�yD|�²PyD{��6y��/¼P{��8�q{��q|���{��/Ã�{���|�yD~
�
{�y��<�����P¿Fy��<®ªÊP�j� ° ÅÔ�6¼q�
|j{}| {����A���P�P�o�1������~
���D{�¿�{��6��¼¯yD{�¾}�P� |�{�����{��ÇÖ {�y���²P�P�P�E�j~
�P��y��q{�|�y��q¼�����{�� ±
|��I�P��Êq|�|�{�����{A���P��¾}�9�
�I�P��yD���V��{��Æ¾}�/|I���PyD����{��6Á
���q���J�P�d��{���#��PyÀÌ!;�Ë�y��d�¯ÌÆ{�Ì¯yD|���yD{���{��h�����P¿Fy��q| ®ªÊP�¹¼¯y���{���|�{K�Æ��y��D����yD{��V��|(�;yD{Ä¾}�P� = {�yD|�²PyD{�����y��q{F��5�P���o��Ö��´��y��G�k����� �P�q¼/{�� {��q|�~Ô®£ÊP�8¼P{�� ��{���yD{��P��{��/��������~
�P�q¼P{��f���´�
�}|oÁ�E{�y����E�P��¾o{�� |�y��q¼Ä|�~
¿V����|����q~
����µ��ÆÃ�{���|�yD~
�q{���®£ÊP� Î ���q¼¯�q{��D¼P|��;yD{;������� �P�q¼���|�yD~
��{����! �������yD�I�6Á#��q¼_|�{����q|�����{���|��G ��P��yD�I�/¿Fy��P��{}|����q�I�/Ã�{���|�yD~
�q{�� ®ªÊP�8x�~F|o�P����y�¿V�¯�q���I����yG� × �J; �Ä�P�q¼.� �
�FÁ

³i´ eim
µ=�lehqsqke���ei¶9��wy$j��7·¸���\�Fm��le¹gsj;����eim�gs�M����qstAdf�`o�p�vMeN�Fm��lo������ljV�H�yMj`j���e gsj;�lgseht�eimAºlyMm��]qsehv$�Mq»ei¶F�SyMm���gseim����e�m��lehj¥�V¼?j�½»�Fm�y$�`�¹�\�lm��leA�Feim=µ=�`ehqsq���ei¶9�\�\gseN�leim�v$eit�oN�Mjlj9�N�V�Mjlv$eh�`�Mt�tG���`jV���y$���lgsqkgseim��N� ´ gseA¾7e�m�t�gkyMjH¿F� À��kz
�$� d���\�lm��Fe�~SehgÂÁfÃ¸ÄÂ��~�gsjH�Feim�nFo�p���ehgs��v$eit�oN�Mjlj9�NÅ
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óKa-`�a ¨ |Fq@l©q!jÂ�bÉîy-ª
Ê\Ë��Ä�q{�yD|�|���Ê6�}�F�¬Ë ����y���{W���V��{��Ø®G�
�}{F�3�;y���¼<��~
�D�d�P�D�/yD����~F|�º¯|���{���|o�3���q�FÁ1{��V���;yD�I��{������P�q¼<yD|��({�y��q{
Íh{�y���{���{��V�v�;yD���E���P�P¿j¼P{}|�y�� �V�}�F�zxz{���{��D~
²P��{��d�»��y��;¶£��x��(½ þ Á � {�y��P¿�{�®£ÊP�P����{��K+z����y���{7� {����q~d¼Ô���d��{�� ±
®G�
�}{}|Ä¶�+� �Ø½�Á x¹�
|¹�,+��8yD|������J��x�� þ Á þ ��{��Ø®ªÊP¿F�9���¹�P�q¼ ¿�{��qÂ
���¹|�{�y����q{��¹¾}�Æ¼P{}|�|�{��h�d�I���q¼q��������yD{�®T{�� ±
�P�Ä®G���P¿qÁ
x¹�
| �,+z��{����A���P�P�Ô{}| �V�o�
� ±=° ~E¼P{F�6¼P{�� y��h{�y��q{�� �Ey������q{����D{��h�Æ�
|����Py��q{��1 ��¯®ª�o����y��j��²P²P��y��F����yD~
�q{��

~E¼P{�� = y��P��yD~
���q{���{��j¾}�jy��V��{��I��¿FyD{���{��6���0{��D���q{0y�� ° � °�ÌHÌ ~E¼P{��3��|I|�{��(�P�D{��1¿�{}|����P��yD{���{��(�;�P��¼P{��³¶£|�yD{��q{
���P�Py��D¼¯�P�P¿¼�¯Á þ ½�Á7��y�� ¿F��~F|�|I{��XÃ�~
����{�y�����~
���,+z��yD|��o��¼q�
|�|³{}|X��{�y��q{_��y��q|I���P�G ��P�E�P�P¿�{���� {�¾}ÊP¿F��yD�I�
¼P{��_����²P�D{���{��d�I����yD~
�7¼P{��³�dy������q{����D{��v�Æ�
|����Py��q{ ¿Fy��P�oÁ�x¹�
|X�q{�yD|I|��o�0¼q�
|I| �����D{}|o�����
|Xy���{�y��q{�� Ã�
{�y��q{���� {}|���y����(��{������A���Ø®T~
��� �1 ��¯®ª�o��²P��~
�P�D{����D~F|N���q�I�Ôy������q¼P{���{��ÄÃ�� ����²P�D{���{��d�I����yD~
�q{��´¼P{���|�{�����{��
���A���Ø®T~
��� �A���¯®T{�� �;y���¼��q|�~�®T{���� ¼¯yD{}|�{ �,+z�0�P�V��{���|���ÊP��¾}�oÁ

���P�Py��D¼¯�P�P¿ï�¯Á þ ÁðWqx¹�
|8�d�}�F�K+z����y���{(���d��{��Ø®T�
�}{�Ï þFþ Ò
x¹�
|��*+���yD|���{�y��5¾}�0{�y ± Íh{�¿_�v�V��{��Ø®G�
�}{ �P�q¼ �P�d��{���|���ÊP��¾}��¼P{}|��9�����/¾}��{�y�������{��/��~
�Ø+z����y���{ ±=° ~E¼P{BW= y��P��yD~
���q{���{����P�q¼Ä��²P²P��y��F����yD~
�q{��6Á
x��
|��q{�yD|�|��o�a�q{���{���¼P{��ñ��y��q|�����¾���~
�K+�����y���{ ± �5{����q~E¼P{��Äy����V�}�F� ±

��²P²P��y��
����yD~
�q{�� yD|���{}|´���q��� ��Â
¿F��yD�I�6�N{�y��q{_�V�o�
�JÃ� y�� {�y��q{��?+�����y���{ ± ���d�0{��q¼¯�P�P¿Ó{�y��P¾}�P�Py��q¼P{��6Á
µ�{��9���q{���{ �v�¯®T~
���´����yD~
�q{��5¼q��¾}�$¢q�q¼P{��8�´���/� {�yÀ�d�q{��P¿/Ï��
Ò3~d¼P{������¯®�¼P{����,+z� Î ~
��{�²9��¿�{�Ï þFþ Ò�Á
��ÿ��Àÿ��Yÿ ÍÏÎ=Ð=ÐÒÑÔÓFÕWÖ�Ó�Ó¥Ñ�Ð=Ð7×»ØAÙ�ÙGÚ Û�Ü��¹Ö�Ñ�Ð�ÝfÞfÓ`ÖßÕ9ÝàÖ+Ð�á
��|�¿Fy��P�F�dy����9����yD~
�q{��6�Py��_¼P{��q{�� {}|��PyD���d�8��Â
¿F��yD���_yD|�� ¶£~E¼P{�����{�y��q{��Ò�dy��P� �´�
�I�V��½�{�y��q{�¿V���P¾o{���²P²P��y ±
�F����yD~
�ry��Ó�V�}�F�/¾}�r²P��~
¿F�I������yD{���{��6ÁNÖ��P� = {�yD|�²PyD{��0��Â
�P�d��{³¼q�
|jy��r®T~
��¿�{��q¼P{��¼�d¾o{��9����yD{�� ¼P{��ÄÕ9�����
|�{�y��XW
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� �d�}�F� �P�d��{���|���ÊP��¾}��� {}|���y����j��{�²P�A���Ø®T~
���´���P�! ��P¿Fy�¿�{¹Õq{o�����P��{}|��PyD���d�o�E�0{��D���q{z��~
� {�y��q{������V��{�� ±¼¯�P�P¿´� {��qÂ
��y�¿F�8��{���¼P{��6Á
� �N| {�ÌEyD|���yD{����z��{���{�y���|¹{�y��q{��v��²P�D{���{��V�I����yD~
�6�6��{��D���q{��´���J¿�{����q{�{�y��q{�� �d�}�F�³��²P²P��y��F����yD~
�J¾}� ±¿* ��P¿F��yD�I�/�´�
�I�q{��/�;ÊP��¼P{FÁ
� ��y��q{X���V��{��q¼¯�P�P¿5��{��qÂ
��y�¿F�j¾o{�y����E��y���yD|��I�q{�� ° ~E¼P{F�6¼P{��(��{}|�|�{��(�PyD���V�Ôy��r�d�}�F�_y���²P�D{���{��V��yD{�����;y���¼r¶������d��¾o{�y�� ± ���q¼¯��{��q¼¯�P�P¿�{���½�Á
� x¹�
|¹����~
¿F�I����� � {�y��P�9������{�� ���¯®£�� ��q¼¯y�¿�{ = {���{}���P�d�P�P¿�{��6�6��{��D���q{�y��J�V�o�
�X�A���P¿�|I����{�� ¼¯�P���I� ±¿�{�®£ÊP�P���8��{���¼P{�� ���D|;y�� ° Á

��ÿ��Àÿ þ�ÿ ÍâÑãÖÒä¥å�Ð=ÐfÖ\Ð§ÜxÎfÕVÑC×»ÖßæS¦¤Ö�ÕSçfØ�è�Ö+ÐEé\Ö+Ð=Þ7Õ9ÝÂÕWê;Ö\ëhè�Ö+Ð�á
�v�.+z����y���{ ± � {����q~E¼P{��5�F���P� �´���5�d�}�F� ±=× �3�Ø{��E��{ ¶ª¾�Á = Á7ìSí¥î7ïFð�ñ�òE�9����{��z���q�I�¬ó�î¥îàôSõ�ò�½��d��{�yD{���{��5�P�q¼
��{��G ��q¼P{����6���V�}�F� ± �5{����q~E¼P{�� ���¯®ª���¯®T{��h�P�q¼<�d�}�F� ±=× �3�Ø{��E��{�¾}�P¿F��{�yÀ®T{��6ÁY��|(yD|�� ��Â
¿F��yD�I�6�À���A�
|�|I{��<¾}�
�A�
¼P{��J�P�q¼u���A�
|�|�{��Py��¯®T~
���´����yD~
�q{��<¾}�h{����9������{��h~E¼P{��A9�ºE²�{��P²P��Ê¯®ª�P�P¿�{��h��~
��¾}�P�q{��P��{��6Á3Íh{�y���{��({�� ±
�A���P�P�1{}|1¼q�
|3�,+z������ÌP�}{�²P��yD~
�q|����P¾}�¯®G���P¿�{��j~E¼P{������q|�¾}�P�DÂF|I{��6ÁaxzyD{���{�yD|���{��Ô¼P{��3~
�P¿�{��9���P�V��{������P�P�E��{
�0{���¼P{��5y��Ö� ��²Py���{��Y�´���q|Ø®£ÊP�P����yD���q{���� {��9���q¼P{����oÁ
óKa>�Ka �bÉîy.�ÀinoA�Fe{c�j
�=������ÂE���V��{Ç���7¼¯yD{}|�{��Ø�d��{����D{h¼q�
|/{�y��¯®T�
�I�q|���{<�����D{��/�,+z� ±>= {�yD|�²PyD{��D{Æ��~
��|���{����D{��XWF��y��÷öj¥®¯©¯£�\í:�F¨�¯ðä
����~
¿F�I����� Á
Ö��q{���|���{�y��P�´���1¼¯yD{ �V�}�F� ± ���A�
|�|�{BW

Datei: Hello.java

public class Hello {

private native void print();

static {
System.loadLibrary("Hello");

}

public static void main(String[] args) {
new Hello().print();

}
}

�E~���~
��²Py���yD{����8�´���5¼¯yD{ �V�}�F� ± ���A�
|�|�{BW
zadeh:~$ javac Hello.java

���q|����P��yD{}|�|I{��q¼_¿�{��q{���yD{������´���/¼q�
| °N±�Î {o�
¼P{���¢q�D{xøàù¥ú�ú¥ûAü�ý´��y���®T~
��¿�{��q¼P{�� = {�®T{��P�¶W
zadeh:~$ javah -jni Hello
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x¹�
|����P��~
�´����yD|��I�5{���|���{�������{ Î {o�
¼P{���¢q�D{(|�yD{��V�;®T~
��¿�{��q¼P{����´�
|�|�{��5���q|<W
Datei: Hello.h

/* DO NOT EDIT THIS FILE - it is machine generated */
#include <jni.h>
/* Header for class Hello */

#ifndef _Included_Hello
#define _Included_Hello
#ifdef __cplusplus
extern "C" {
#endif
/*
* Class: Hello
* Method: print
* Signature: ()V
*/

JNIEXPORT void JNICALL Java_Hello_print
(JNIEnv *, jobject);

#ifdef __cplusplus
}
#endif
#endif

���P�9���q¼Ç¼¯yD{}|I{}|�Õ1y��D{}|�{���|���{����D{�� �;y��Ô�d�P� ¼P{�� °N±=° ~d¼P{FÁ�Í·yD���d��y�¿JyD|��Ä��~
�������D{�� ¼¯yD{/Ö {�y��D{ ��y���¼P{��� {����q~d¼P{��q¼P{��E�A���I����yD~
�6Á9x�{��F� {����q~d¼P{��P�9����{(|�{���¾}��|�yD�I� ¾}�q|I������{��5���q|8¼P{�� ���G {¢PÌ�Ê�n*ÏPn\þ_�P¼P{��
��~
���D|��G ��q¼¯y�¿�{��¼���A�
|�|�{��P�9����{��6��{�y��q{�� ÿ t � s�Ë�m�Ä��!Ë�s5�P�q¼Ç¼P{�� y��Ç�V�o�
�5��{�����{��q¼P{���{����5{����q~E¼P{�� ±
�9����{��6Á

Datei: Hello.c

#include <jni.h>
#include <stdio.h>
#include "Hello.h"

JNIEXPORT void JNICALL
Java_Hello_print(JNIEnv *env, jobject jobj) {

printf("Hello World!\n");
}

��~
��²Py���yD{������;y���¼�øàù�ú¥ú�û�ü��Ô|����P��yD{}|I|���yD���5��y�� Î y��À®T{¹¼P{���®T~
��¿�{��q¼P{��5���V�0{�yD|��P�P¿kW
zadeh:~$ cc -shared -I/path/to/jdk/include �

-I/path/to/jdk/include/linux Hello.c -o libHello.so�E~5�;y���¼Ó���D|I~5{�y���ék°E�
¨�¥-ä��'Ù��}¥�«o¡0��y��Ä¼P{�� +z����{��Eúàï
	¥øßù¥ú¥ú�û�ü2òSû {���|���{������o�����¯®��0{��D�I�q{}|�¼¯yD{ �V�}�F�
���V�0{��q¼¯�P�P¿ ¾}�P¿F��{�yÀ®T{�� �
���P�6Á
µ�{}|��I������{����;y���¼ ¼q�
|8����~
¿F�I����� ��y���W
zadeh:~$ java Hello
Hello World!
zadeh:~$
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����{��6�����
|�¼q���I���¯®z�Py��q¼P{��P��{��o��¼q�
|�|Ä¼P{��
��������������ó������� ¥ó�!�ø �PyD���d� ��yD���d��y�¿ ¿�{}|�{���¾}�¹�;�P��¼P{Ä�P�q¼Æ¼P{}|��9�����h¼q�
|:ék°E�F¨�¥-ä"�FÙ©�o¥�«}¡��PyD�I�V� ¿�{�®£�P�q¼P{��
�0{���¼P{��5��~
�P�V��{FÁ
x�{�����®G�
¼Ä�(�q|�|N¼q�
|N���d���q{����D{8Ã�{���¾o{�yD���P�PyD|�{��V���9������{��6Á�Íh{���¼¯yD{}|I{��´��®G�
¼Ä�PyD���V�����P²9�
|�|�{�����ÂE���d��{F�

�F���P� ¼q�
|��V�o�
� ± ����~
¿F�I����� ��y���¼P{���®T~
��¿�{��q¼P{�� × ²P��yD~
�/|��I������{��6�P�P� ¼q�
|8����~
�P�D{�� ¾}�_� {��q{���{��XW
zadeh:~$ java -Djava.library.path=. Hello
Hello World!
zadeh:~$
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�P²q|8�0{�y���{��oÁ
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�V�o�
� ± ����~
¿F�I������{��Ä�P�q¼¹¼P{�� °N±>= y��P��yD~
���q{�� ¼q���oÁ; �e� �ï0�PyD{���{��6®£ÊP�¯®d��{���|��I�PyD{}¼P{��q{0������{��¹��~
��� {����q~d¼P{��
���XW
� ��~
�q|������P�E��~
��{��
� ��µ�� ± � {����q~d¼P{��
� �d��{��q{�����{����q~E¼P{��
� �d�I�����q|���{����q~d¼P{��
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N ÿ N ÿ��Yÿ f(Ø�ÐfÓlÕSë$Þ=äàÕ9Ø�ëiÖ\Ð
��|;¿Fy��P��¾}�0{�yÀ��~
�q|������P�E��~
��{��6�q�0{��D�I�q{ ¾}�P� × �3��{��E��{���¾o{��P¿F�P�P¿ ���¯®£¿�{����¯®£{�� ��{���¼P{��/��Â
�P�q{��6Á

public gUhigUj ();
public gUhigUj (boolean k�lnmpoql , boolean rHs t , boolean uwvyx�u );
x�{��È�d�I���q¼q��������~
�q|������P�E��~
��|�{���¾}�3¼¯yD{��5{��j� {����F����yA���P�D{��Ô|I~P�o¼q�
|�|3¼¯yD{N���q|Ø®£ÊP�P���P�P¿�|�¾o{�y��1��y��Py���yD{����

�;y���¼�Á6x�{�� ¾}��{�y���{¤��~
�q|������P�E��~
�j{����A���P�P�Ô{�y��q{�¿�{�¾}yD{�����{XÖ��d�0{�yD|��P�P¿qÁ�Õ�ÊP� {�y��q{ = {}|����P��{�y��P�P�P¿ ¼¯yD{}|�{��
�����I����{���{����;y���¼/���¯®Û�qÁ �qÁ��Ä��{����;yD{}|�{��6Á
N ÿ N ÿ þ�ÿ OQPRO¹æK¦¤ÖßÕSç�Ø�è0Ö+Ð
Ö��³¼¯yD{}|�{���µz���P²P² {���~
�$�5{����q~E¼P{�� ¿�{��qÂ
��{�� ¼¯yD{f+�����y���{ ± �5{����q~E¼P{��6Á!�dyD{����¯®£{��³¼¯yD{��0µ�� ±>= y��P��yD~
���q{��
���¯®��P�q¼³®ªÊP�P��{��5¼¯yD{��d��ºE²P��~
¿F�I��²P�PyD|����q{��Æ���d��yD~
�q{�� |�~a�;yD{ ¼q�
|�E�I�P��Êq|�|�{����´���9��¿�{���{��d��¼¯�P���I�6Á

public native int z|{~}��F�����~z (boolean �Ds��q�noq� );
public native int �����������~� (String ��s�� ,String s��|��� v );
public native int z|j��
� (String ��s�� , String s��|��� v , String t�kq�y��t���l�kq�nv );
public native int �����������~����������j��
� (String �y��s�� , String v|��s�� , String s��|��� v , String t�kq�y��t���l�kq�nv );
private native String[] �����������~��� (String s��|��� v , String t�kq�y��t���l�k��yv );
public int �������|���~� (String s��|��� v , String t�kq�y��t���l kq�nv );
public native int ����¡��������-��� (String ��s�� );
public native int ¢£����gU¤�¥������ (String s��|��� v );
public native int z|j��
���-��� (String u�o§¦%v�¨�s�� , String �y��s�� , String t�kq�y��t;��l�kq�nv );
public native int �£���~����¢��|���-��� (String l�kq� , int � v|���qu�� , String ��s�� , String t�kq�y��t;��l�kq�nv );
public native int ©;����ª«¢�j��£� ();
public native int ��¬
����¢£�§�§����� (String ��s�� , String oq��u ��� v );
public native int ��¬~¢�Xj��~� (String s��|��� v );
�����D{�� {����q~d¼P{��Ä���q|�|�{��®�àù��lî¥õ�E�íz|�y��q¼A+z����y���{ ± � {����q~E¼P{��6��¼q�
|1�q{�yD|�|��o�o|�yD{�|�y��q¼ y�� °N±=° ~d¼P{Ny���²P�D{ ±

��{��V��yD{����oÁ��àù��lî¥õ�E�í�yD|��0{�y��q{����q|��9���P��{F�E¼q�j��µ��Ç�9�
���_{��Ø®£~
��¿F��{������d��|����P��Êq|I|�{����P�P¿��PyD���d���V�P�;{�y��q{��
ïFð�í´¾}�P��Êq�I�_¿Fy��P�o�q|�~
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���´����yD~
�q{��/��yD{�®T{����o�P�0{��D�I�q{
��y��N¼P{��x�d�I�����q|���{����q~d¼P{��³���P¿�{�®ª�I��¿F�0�0{���¼P{��´��Â
�P�q{��6Ádx�{}|��9�������;y���¼�¾}�q|G ���¾}��yD�I�´�q~E��� ¼¯yD{'�5{����q~E¼P{
�Âù��Fî�õ�E¥í%�(��{��qÂ
��y�¿�{��o�P�0{��D�I�q{j¼P{��5Ö��P¿F��y E ���¯®�¼P{�� °N±=° ~E¼P{¹��{o����yD|�yD{����oÁ
�v�¯�àù��Fî�õ�E�í_�0{���¼P{��J¼¯yD{n�8Êq���E¿V����{��0{�����{Ô��~
�°�Âù��lî¥õ�E¥í��E�q�EyD{�����D{���{��V��{�{�y��q{}|��d����y��P¿ ± �����I�}º¯|o�

���9����º¯|�yD{����o�E�P�q¼X¼¯yD{�5{��j� {����F����yA���P�D{�� ò�ï`ñ²±�³9��´ßôÂò��Kð%�Fî¥õ�E¥íßù��Ô�P�q¼@ò�ïlñ¥ðàùSî�{��V��|�²P��{}�I�q{��q¼³¿�{}|�{���¾}�oÁ
x�{��8Õq{��P�D{����}~E¼P{X¶£|�yD{��q{
� ��²Py���{��X�qÁ �qÁÑÐ�½��;y���¼0µ´�;yD{�� {�y3�����D{�� ���q¼P{���{��Ø�X1»���>üÆ¥�¡©°���äd¥�§«µ ���D|F�8Êq��� ±
¿V����{��0{�����¿�{���yD{�®T{����oÁ
N ÿ N ÿ���ÿ '¸Õ9Ö+Þ�Ö+ë�W ÖßÕSçfØ�è�Ö+Ð
xzyD{¹®T~
��¿�{��q¼P{��h�d��{��q{�����{����q~d¼P{��Æ��Â
�P�q{��Æ¼q��¾}�5¿�{��P�I���q�I�V�¹�0{���¼P{��6�Å��y�¿�{��q|I���9��®£��{�� �;yD{j¾�Á = Á"��~
� ±
²P��{}|�|�yD~
�5~d¼P{��8�
� ° ��� ± ���q|�¿V����{¹���P¾}�¯®ª�I��¿�{��6��{�y�� ± �P�q¼ ���q|�¾}�q|��I�9������{��6Á
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public boolean �£���§�¶�qJ}�� ();
public boolean �£���§·���¬
� ();
public boolean �£���q¸�j�� ();
public void zH�����¶�qJ}�� (boolean o�� );
public void zH����·���¬�� (boolean o�� );
public void zH���§¸�j�� (boolean oq� );
�5y���¼P{���ñÂùSí ± � {����q~d¼P{��È��Â
�P�q{�� ¼¯yD{5Ö��q|��G ��q¼P{/¼P{��´Õ��A��¿�|WôVî�¹�ûSî��¸íàù�º¥ír�P�q¼]»�ï
EÇ���P¿�{�®£�I��¿F�

�0{���¼P{��6Á�xzyD{ òKùVí ± �5{����q~E¼P{��È��Â
�P�q{�� ¼q��¾}� ��{��V�P��¾}� �0{���¼P{��6��¼¯yD{/®£~
��¿�{��q¼P{��I��y�¿�{��q|����9��®£��{���{�y�� ±
�P�q¼/���q|�¾}�q|I���9������{��6Á
� nJË
p\�"ËÕ������D|�ôVî�¹�ûVî/���¯®�¡£¨�³q¥z¿�{}|�{���¾}���;y���¼����;y���¼Æ¼¯yD{Ä��{���|��I�P��Êq|�|�{�����{Ä�P�q¼!;�~E¼P{�� |�y�¿F�PyD{�����{n+z�
�I�P��yD���V�
y�� ���q|�¼¯���q���E�9����{ ¶ª�PyD�I�V� ± �Py��! ���{a½�Ö {�yD���q{��5��{��������q¼P{����z�P�q¼/{�y��P¿�{��I���P�j�z¼¯�P���I�5¼¯yD{�®T~
��¿�{��q¼P{��
Ö {�y��D{��XW
¼�¼�½ ����e���¾¿ �e� ÁÀ²�Âì�ìVó²e�� ¼�¼�½Â ùVî»ò�ïVûSð-ÃÅÄ�ü�Æ�ô
Î yD{���|���{��d��¼¯yD{���{���|��I�P��Êq|�|�{�����{�+��
���P��yD�I�V�zy�� ��� ° �I� ± Õq~
���´���oÁ
¼�¼�½ ��¾��¿ �e� ÁÀ²�àì¥ìVó²e�� ¼�¼�½
Õ������D|�ôSî�¹»ûVî;©}� ¯ ´ ¥�yD|��o��{��d���! �����¼¯yD{ × �P��²P�P� ± x¹����{�yP�D{}¼¯y�¿F��yD����¼¯yD{0��{���|����P��Êq|�|I{�����{������¯®T~
���´����yD~
�q{��y��/�Py��! ���{�� Õq~
���´����~
�P�q{ Î y��d�0{�yD|����¯®��0µ���Á9x�{�®G���P��� ± Íh{�����yD|��fà3� ¯ ´ ¥�Á

� Ðos�ÇÕÐ�5y�� Î y��À®£{;¼¯yD{}|�{��F	ßû¥û�ú¥ù¥ôSð ± ÃN����yA���P�D{��X�
���P���0µ¹�h��y���¿�{���{�y�������{���¼P{��6�V¼q�
|�|�{}|�|�yD������{�y��×���A��� ±
��{�Ì¯�8�P� �
� ° ��� ± 93{�Ì¯�;�9���q¼P{������P�q¼_�PyD�I�V���P� {�y��q{ �Py��! ���{ x¹����{�yGÁqx�{�®T���P��� ± Íh{�����yD|��fà6� ¯ ´ ¥}Á

�ÉÈ Î�ÊÕ������D|(¿�{��;ÊP�q|��I�V�o�1�
���P�r¼¯yD{¤��~
��²P��{}|�|�yD~
�Ç¼P{}|A���A������{�Ì¯��{}|j�P�V��{����P�P�q¼P{��Ç�0{���¼P{��6��|��I���q¼q����� ±
�? 
|I|�y�¿�yD|��8|�yD{���{}¼P~E���/{�y��P¿�{}|��I�9������{��6Á

N ÿ N ÿ N ÿ '¸Õ9ÎfÕSÞ�Ó�W ÖßÕSç�Ø�è0Ö+Ð
Í·y����8�´���È�9�
�I� {��Ø®T~
��¿F��{��ï���d��|����P��Êq|�|I{����P�P¿Ç�;yD|I|�{��6��~
� ¼¯yD{.+z�
�I�P��yD���V�³�P�d��{���|����P��yD{���{�� �P�q¼ ��{�� ±
|��I�P��Êq|�|�{����Ä~d¼P{��j�V�P�Ô�P�V��{���|��I�P��yD{�� {��Ó�����o�1��ÂE���V��{ �´���Ç¼¯yD{X�=¼P{��V��y��G ��Ä¼P{}|�#��V��{���¾o{�yD�I�P�q{��q¼P{��È{�� ±
�9������{��<�P�q¼<|�yD���q{��Ô|�{�y��6�6¼q�
|�| ¼P{}|I|�{�� �dy�¿F�9�����P�(¿FÊP����y�¿5yD|��o�6¼q���P�r�
���P�h�´���r¼¯yD{ï�d�I�����q|���{����q~E¼P{��
��{����0{��q¼P{��6���P� ¼¯yD{}|�{ �v�¯®T~
���´����yD~
�q{�� ¾}�/{����9������{��6Á
xzyD{Ä�v¼P{��d��y��G ��¹� {}|���{��V� ± �;yD{Äy��J�0µ���ÊP�P��yD�I� ± ��{�yD|�� ���q|
+z����{��J�P�q¼u�Æ��y��A�
¼¯��{}|�|�{F�����D|�~³¾�Á = Á

!¥ýßû
¹»ôÂòËÊSô~¹²EàùSðÍÌ�Î�ô~¹²EßùVð²Ï�ïVô~¹*üHG�ð»ï
	àù�ü��Fý�ÐPÁ
public boolean �Ñ¢£z|ÒÓ���������~�|��� ();
public boolean z|j��
�~¢��§¤����nÔ@¢�¡�j�� ();
public String �£���§��j��
��j��~�
g�¢£�|�H� ();
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#���¾}�P��{����1 
|�|�y�¿�{����q|��E�P�¯®ª��ÊP��{��6¼¯yD{������6¼P{}| ° y�²P�q{�����{�Ì¯��{}|6¾}�({����9������{��6�o¼¯ÊP�Ø®T{��(¼¯yD{}|�{»�5{����q~E¼P{��
�9����ÊP����yD��� {���|��8�9�
�I�/{��Ø®£~
��¿F��{��f���V��|��I�P��Êq|�|�{����P�P¿_���q|�¿�{�®£ÊP�P���8�0{���¼P{��6Á
Õ9�����D|R´�ôÂò~�¥ð��lî¥õ�E�íàù��5©}� ¯ ´ ¥´yD|��o�0�;�P��¼P{Æ¼¯yD{Ò+��
���P��yD�I�V� �d�P�³|�y�¿F�PyD{����o��|I~
�q|��X|�y�¿F�PyD{����³�P�q¼ ��{�� ±|��I�P��Êq|�|�{����oÁ�x�yD{x� {����q~d¼P{¬ò�ï`ñKðàôSí�G�îàù Â ô¥úßï
� ¿Fy��P�j�d�P�_¡£¨�³q¥(¾}�P��Êq�����3®G�����D|Ô¼¯yD{¬�dy�¿F�9�����P�Ä¿FÊP����y�¿ÆyD|��oÁ

xzyD{
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�q{��q¼P{�� ¾}�P��Êq�I� � ���q|�~
�q|���{��/¼P{��Ò�d����y��P¿Õ8A§"� ´ ¢ð²
§��F¡�³E¨�¥�9ØÁ
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Ù�Þ=Ð�é
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yD|���¼¯yD{;���d��yD~
�Ä®T{��P�D{�� ±
®£��{�yN¼¯�P�����P¿�{�®£ÊP�P���Ä�0~
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{��Ø®G���P��{��6�a�P�!�0{��D���q{���Õq{��P�D{���{}|�|�yD���j�9���q¼P{����o���F���P�(�9�
�I�j¿�{}|I���q{�y���{�����{���Ã�{�� ± ��{}|�²6Á����d��|����P��Êq|�|I{����P�P¿
¼¯yD{�®T~
��¿�{��q¼P{A� {����q~d¼P{ ���¯®£¿�{����¯®£{��/�0{���¼P{��6Á
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���P�/�PyD���V�����d���9����yD|�yD{����8�0{���¼P{��
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�9����y��G ����Py��P¾}�P¿�{�®ªÊP¿F����{���¼P{��6�a�P�É���¯®£�I��¿�{��6�
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�P�q{��6Á8���P�Py��D¼¯�P�P¿¼�qÁ þ
��{���¼P{��P����yD�I�V��¼¯yD{}|�{AU��q¼P{����P�P¿�{��6Á

� xzyD{A+�����y���{ ± � {����q~d¼P{�� ���¯®T{�� ¼¯yD{ ~
��{�� {����� ��P�d��{��Ø� {����q~d¼P{�� ���¯®��P�q¼ {���|I{���¾o{��/¼q�
|8������|�{��¼P{��Û��~
���´���q¼P~
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�Ä�0µ�� �PyD���d����{��P�����q|�¼P{����d�q{����E{��Ø®T~
��¿F�o�
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�q¼P{���� �dyA�Ä�*+���Á

� xzy���{���|�{�ù�º7ïFíðï@ñ����¯®£���¯®T{��;�P��¼P{��X{���|�{���¾}��¼¯�P������îßùVí�G¥î¥ðËº�ñ��F��~
� {�y9ÌÔ®£ÊP�N¼P{��´{��d��|�²P��{}���q{�� ±
¼P{��5Õq{��P�D{����}~d¼P{j|���{��V�Ô¶£|�yD{��q{
91����{����D{A�qÁ þ ½�Á

� = {�y����E��yD~
�q{��6�q��{��D���q{Ä{�y��q{Ô���d��{��I���d��yD~
�Æ��y���¼P{�� = {��V�P��¾o{��¹{��Ø®T~
��¼P{����6�9�;�P��¼P{�� � {�y�¼P{�����{ ±|���{��q{��q¼P{�� ����²P�D{���{��d�I����yD~
� ���¯®ª�I��¿�{��È���d��9;x × #f9*¿�{}|I���P��yD{���{�� �P�q¼ ¼¯yD{³��~
� = {��d�P��¾o{��
¿�{���yD{�®T{�����{��_x¹����{��X��~
�Ö��9;x��º+ ¿�{��D{}|�{��6Á¯x¹�
|0�����0®ªÊP��¼¯yD{}|�{}|�����~��Ø{��E���PyD���V�;|�y��P�d��~
���G�¯¼P{}|��9�����
|���{�������¼q�
|��V�}�F�j������¼¯yD{}|�{z�v�¯®£~
���´����yD~
�q{��_���D|0����¿F�P��{��V��{z¾}�P�0Ã�{��Ø®ªÊP¿F�P�P¿qÁ3��y��q{z���¯®£�I��¿�{����¯®
¼P{�� ° �E{�y���{ {��V�Ø®¶ ������z���D|�~PÁ

���P�Py��D¼¯�P�P¿¤�qÁ þ ÁðWkU��q¼P{����P�P¿�{��5¼P{�� °N± �v��²P�D{���{��V�I����yD~
�
���q���Ä�PyD{����A�
|�|�{��Ä|�yD����¼¯yD{7�5{����q~E¼P{��Äy���µ����P²P² {��Ä�P�V��{�����{�y��D{����P�q¼Ô��{}|�|�{��1¿�{�����{��P�V����{����I�
���d��{��6Á��|��;y���¼/�PyD�I�V����{}¼P{�� {����q~d¼P{(� {}|��I�P��yD{�� {��6� |�~
�q¼P{���� �V�P�¹���¯®N{�y��Py�¿�{(�;yD�I�V��y�¿�{�xzy��P¿�{ �Py��P¿�{��;yD{}|I{��6�

¼¯yD{¹y�� Ö��q|I������{��P�9���P¿ ��y��8¼P{�� �,+z��|���{��q{��6Á
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� +�����y���{A� {����q~d¼P{��
� Î y��À®T|���{����q~d¼P{��
Ö��q{���|��z|�{�yJ��{}¼P~d�I� {�y��Æ������¿�{���{�y��q{��¹���P�P�d��¾}�P���v��²P�D{���{��V�I����yD~
�h{����7 ��P�V�oÁÅ#�� ÊP� {����9���P²P�z��y��

¼P{�� �,+z�N����� {�y���{��³¾}� ��Â
�P�q{��6�E�(Êq|�|�{��_|�~a�0~
�P�ÑÎKð»ï�ü�ý´���D|;���q���_¼¯yD{z��~
� �V�o�
�j¿�{��q{���yD{�����{�� Î {o�
¼P{�� ±
x¹����{�yD{�� ± y��´¼¯yD{}|I{��?Õ9�����% �e� »ï�ü�ý ± {�y��P¿�{��P�P�q¼P{��´��{���¼P{��6Ádx¹�
|��q{�yD|I|��o��¼¯yD{ °N± x¹����{�y� �e� �ï=ü��E�F�0{��D�I�q{+�����y���{ ± �5{����q~E¼P{��/y���²P�D{���{��d��yD{����o�9�P�I���q�I�V��¼¯yD{¹®£~
��¿�{��q¼P{jÖ {�y��D{��XW
#incude <jni.h>
#inclde "PGPi.h"

N ÿ�¨�ÿ��Yÿ ÜbÎfÕVÑã×»Ö]¦EÖßÕSç�Ø¸è�Ö+Ð
�v�É¼¯yD{}|�{ µz���P²P²�{Ç¿�{��qÂ
��{�� ¼¯yD{Ó����²P�D{���{��d�I����yD~
�q{��L¼P{��Æy���� ��²Py���{��:�qÁ �qÁ��·��{}|�²P��~E���q{��q{��\�X1»�7�üÆ¥�¡©°3��äV¥�§9Á�xzyD{Äx�{��d�A���I����yD~
�q{��h¼¯yD{}|I{���� {����q~E¼P{��Æ|�y��q¼5��~
��²P��y�¾}yD{�����{��(���D|¹¼¯yD{p��{��Py�¿�{��J�q~
���´���D{�� °N±� {����q~d¼P{��XW

JNIEXPORT jint JNICALLò ¢�ó�¢�ôõgUh-gUj�ôõz|{~}��F�����~z (JNIEnv öHvæ�;÷ , jobject øHo�ù�ø , jboolean �ys ���noq� );
JNIEXPORT jint JNICALLò ¢�ó�¢�ôõgUh-gUj�ôp�����������~� (JNIEnv önv|�;÷ , jobject øHo�ù�ø , jstring v|��s�� , jstring s��|��� v );
JNIEXPORT jint JNICALLò ¢�ó�¢�ôõgUh-gUj�ôõz|j��
� (JNIEnv önvæ�;÷ , jobject øHo�ù�ø , jstring �y��s�� , jstring s��|��� v , jstring t�kq�y��t���l�k��yv );
JNIEXPORT jint JNICALLò ¢�ó�¢�ôõgUh-gUj�ôp�����������~����������j��
� (JNIEnv önv|�;÷ , jobject øæo�ù�ø , jstring �D��s�� , jstring v|��s�� ,

jstring s��|��� v , jstring t�kq�y��t���l�kq�nv );
JNIEXPORT jobjectArray JNICALLò ¢�ó�¢�ôõgUh-gUj�ôõ�����������~��� (JNIEnv önv|�;÷ , jobject øæo�ù�ø , jstring s��|��� v , jstring t�kq�y��t;��l�kq�nv );
JNIEXPORT jint JNICALLò ¢�ó�¢�ôõgUh-gUj�ôõ����¡����|������� (JNIEnv öHvæ�;÷ , jobject øHo�ù�ø , jstring ��s�� );
JNIEXPORT jint JNICALLò ¢�ó�¢�ôõgUh-gUj�ôp¢£����gU¤�¥������ (JNIEnv öHvæ�;÷ , jobject øHo�ù�ø , jstring s��|��� v );
JNIEXPORT jint JNICALLò ¢�ó�¢�ôõgUh-gUj�ôõz|j��
������� (JNIEnv önv|�;÷ , jobject øHo�ù�ø , jstring ��s�� , jstring �ys ���;s���� ,

jstring t�kq�y��t;��l�kq�nv );
JNIEXPORT jint JNICALLò ¢�ó�¢�ôõgUh-gUj�ôp�£���~���|¢������-��� (JNIEnv önvæ�;÷ , jobject øHo�ù�ø , jstring l kq� , jint �ys r|v , jstring ���£kqmõv ,

jstring t�k��D��t���l�kq�nv );
JNIEXPORT jint JNICALLò ¢�ó�¢�ôõgUh-gUj�ôõ©;����ª«¢�j��;� (JNIEnv öHvæ�;÷ , jobject øHo�ù�ø );
JNIEXPORT jint JNICALLò ¢�ó�¢�ôõgUh-gUj�ôp��¬
����¢£�§���-��� (JNIEnv önv|�;÷ , jobject øHo�ù�ø , jstring ��s�� , jstring s��|��� v );
JNIEXPORT jint JNICALLò ¢�ó�¢�ôõgUh-gUj�ôp��¬~¢�Qj��~� (JNIEnv önv|�;÷ , jobject øæo�ù�ø , jstring s��|��� v );
���q��� �PyD{���®  ��������;yD{}¼P{�� ¼¯yD{$�5{����q~E¼P{Å�Âù��Fî�E¥õ¥í%� ���¯®���|�yD{³¿Fy��P�X���D|´{�y��P¾}y�¿�{ �PyD���d�X{�y��q{��ÁÎ�ïFð�í

¾}�P��Êq�����E|�~
�q¼P{���� {�y��úÎ�û�	²ÎÂù��Fí�ó¥î�îàôVõ �d���D|�~j{�y��X�����I�}º��¯¼q�
|����q|0�V�o�
� ±=× �3��{��E��{�� ± y��X¼¯yD{}|�{��*Õ9���������q|�d����y��P¿�| ± ��{}|���{��d�oÁ
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xzyD{A�dy�¿F�9�����P�~��{}¼P{��7� {����q~E¼P{¹{��V���! ����8¼¯yD{
�Æ���d��~F|QÊ~¾��
��û� �±���!´�P�q¼üÊ~¾���ýSó����9�E�0{��D�I�q{ y��ÅÎSð7ï�ü�ý
¼P{®¢q�PyD{�����|�y��q¼�Á�xzyD{}|�{0|���{����D{��Ä|�yD���q{��o�
¼q�
|�|�¼¯yD{�� {����q~E¼P{����q|�¼P{��Û+z����y���{ ±>= y��P��yD~
���q{��Ä{�ÌE²�~
����yD{������;y���¼��
�P�q¼ ¼q�
|�|3¼P{�� °N±=° ~
��²Py��D{��1¼P{�� ° ����� ± ��~
�V��{��d��yD~
�q{��Ä{��d��|�²P��{}���q{��q¼P{�� ° ~E¼P{�¿�{��q{���yD{����oÁa��{}¼P{��5{����q~E¼P{
�9���¹��y��q¼P{}|���{��q|¹¾}��{�yN����¿F�P��{��V��{F�6{�y��ÉÊ~¾��
�¥ð�þ �P�q¼J{�y��"ÎÂû�	�Î�ù��lí�Á�x�{�� �,+z�º���d� ± ��~
y��V��{��j¾o{�y�¿F�j���
{�y��q{:�d��{����D{F�9�0{��D�I�q{j{�y��q{��Æ�1~
y��d��{���¾}�P�zÕP�P�P�E��yD~
�q{��V�I����{����D{F����{}|���{��q{��q¼ ���q|������D{��5�*+�� ± ÕP�P�P�E��yD~
�q{��6�
{��V���! ����oÁ����¯®�x�����{��q|������P�d���P��{��J¼P{����d�}�F��Ã�� �;y���¼ y�����{��z�dyA�´�,+z� ± ÕP�P�P�E��yD~
�q{��Æ¾}�P¿�{�¿F��y E {��6Á x¹�
|
¾}�0{�y���{¹����¿F�P��{��V��yD|��;{�y��q{��{�®£{���{��P¾ ���¯®�¼q�
| × �3�Ø{}���o�P���¯®1��{��D���q{}|�¼¯yD{zÕq�P�P�d��yD~
�/���P¿�{���{��q¼P{��8�;y���¼
¶  ��P�P��yD���5�;yD{�¡©°V¢ ´ y�� °�ÌHÌ ½�Á��ÌP{���²P�A����yD|��I�/�0{���¼P{�� ¼¯yD{�� {�yD¼P{��5ÕP�P�P�d��yD~
�q{�� ò�ï`ñKð´�P�q¼ü�Âù��lî�E�õ¥í��j� {����I�
�I�q{��oÁ

JNIEXPORT jint JNICALLò ¢�ó�¢�ôõgUh-gUj�ôõz|j��
� (JNIEnv önvæ�;÷ , jobject øHo�ù�ø , jstring �y��s�� , jstring s��|��� v , jstring t�kq�y��t���l�k��yv ) {

signuid = (*env)-> ÿ�� ���������	��
��������������� (env, suid, 0);
infilename = (*env)-> ÿ�� ���������	��
��������������� (env, infile, 0);
pass = (*env)-> ÿ�� ������������
��������������� (env, passphrase, 0);

init(env, jobj);

errcode = openKeyring();
if (errcode)

return errcode;

errcode = prepareSign();
if (errcode)

return errcode;

errcode = openInFile();
if (errcode)

return errcode;

signOrEncrypt();
justSign();

errcode = endSignOrEncrypt();
if (errcode)

return errcode;

finish();
return 0;

}

������ "!$#� �%�&('*),+�'* -+"./'(+"),'*.10�2�354768:9;�<)�%>=��-'* @?,'A=��B%C'*&(#� 1+�'*DE?F�B.E?�?,'*D/GIH"JK3"L>354768@9CM@N:O@P>Q�RK4S2
T =� �U:?�./VK W.E X'*.E 1'* Y0 	@Z 3"J"[:\]+�'*)^'*.E 1'*� 	@Z 3"J"[_.E Y`bac=�%C'*&]./'cG,'* X&�'*),+�'* YUK#� � ed]�� 1G,f,g�DE./'cGhG,'* 1+
&�'*),+�'* i+"./'IU:)�j@k�?,VK%>)h#�k�g�./G,fhg1'* i��DE%CVK)�.E?�g��-'* l+"=�),fhg�Dm#�="!n'* i=� 1+o'*pC'* @?�=1'*DED/' T '*g�D/'*)��-'*D/+"=� �%C'* BG,V�!qVK)�?
#� sr5#cp>#�ac=�)�t1f,U:%C'*%C'*uv'* ed T #�DED/G� �.E)�%C'* 1+�GI'*.E T '*g�D/'*)�#�="!n%C'*?�),'*?,'* s./G�?�\&].E),+B#��xw:f,g�DE=1G,GI+�'*)(68@3 Í '*)�?
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� JNIEXPORT jobjectArray JNICALL� � �����>��� ÿ �e�m��� ��� ���K��� � (JNIEnv �q���c� , jobject �~�h��� , jstring �����@� � , jstring �����n�	�c���m���q� ) {� jclass strCls;  jobjectArray jarr;¡ char errc[2];¢ jbyteArray jerrArr;£¤¥
errc[0] = (char)errcode;�m¦ errc[1] = 0;�q��§� ec = (*env)-> ¨���© ����������
������ (env, errc); // Error ?�m� so = (*env)-> ¨���© ����������
������ (env, "0"); // SignatureOk ?

ª>«



�   sp = (*env)-> ¨���© ����������
������ (env, "no signature"); // SigningParty ?�§¡ we = (*env)-> ¨���© ����������
������ (env, "0"); // WasEncrypted ?�m¢� £ strCls = (*env)->
�S���K�C��¬����~�

(env, "Ljava/lang/String;");�m¤ jarr = (*env)-> ¨���©FI®�¯$��� ��°F������� (env, 4, strCls, NULL);� ¥�n¦ (*env)->
� � � I®�¯$��� ��°F�������K±z¬ �*²<� �c� (env, jarr, 0, ec);��� (*env)->
� � � I®�¯$��� ��°F�������K±z¬ �*²<� �c� (env, jarr, 1, so);�q� (*env)->
� � � I®�¯$��� ��°F�������K±z¬ �*²<� �c� (env, jarr, 2, sp);�n� (*env)->
� � � I®�¯$��� ��°F�������K±z¬ �*²<� �c� (env, jarr, 3, we);�  �q¡ infilename = (*env)->GetStringUTFChars(env, infile, 0);�n¢ pass = (*env)->GetStringUTFChars(env, passphrase, 0);� £�n¤ init(env, jobj);� ¥�q¦ errcode = openKeyring();��� if (errcode) {�$� errc[0] = (char)errcode;�q� ec = (*env)-> ¨���© ����������
����� (env, errc);�   (*env)->

� � � I®�¯$��� ��°F�������K±v¬ ��²�� �c� (env, jarr, 0, ec);�$¡ return jarr;�q¢ }� £�q¤ errcode = openInFile();� ¥ if (errcode) {  ¦ errc[0] = (char)errcode;  � ec = (*env)-> ¨���© ����������
����� (env, errc);  � (*env)->
� � � I®�¯$��� ��°F�������K±v¬ ��²�� �c� (env, jarr, 0, ec);  � return jarr; q  }  ¡  ¢ errcode = doDecrypt(); $£ if (errcode) {  ¤ errc[0] = (char)errcode;  ¥ ec = (*env)-> ¨���© ����������
����� (env, errc);¡n¦ (*env)->
� � � I®�¯$��� ��°F�������K±v¬ ��²�� �c� (env, jarr, 0, ec);¡�� return jarr;¡q� }¡n�¡   finish();¡q¡¡n¢ errc[0] = (char)errcode;¡ £ (*env)->

� � � I®�¯$��� ��°F�������K±z¬ �*²<� �c� (env, jarr, 0, ec);¡n¤ (*env)->
� � � I®�¯$��� ��°F�������K±z¬ �*²<� �c� (env, jarr, 1, so);¡ ¥ (*env)->
� � � I®�¯$��� ��°F�������K±z¬ �*²<� �c� (env, jarr, 2, sp);¢q¦ (*env)->
� � � I®�¯$��� ��°F�������K±z¬ �*²<� �c� (env, jarr, 3, we);¢��¢$� return jarr;¢q� }

³  B+�'* -´v'*.ED/'* �µ ª{¶ µ�·¸&('*),+�'* ¹0"2�354S6�8@9@GI'*)�a�'*=�%>?I=� 1+s�B.E?F+�'* -w@?h#� 1+1#�)�?�&�'*)�?,'* º%C'�!»t�DEDE?�d ³  �´v'*.ED/'
µ¼<&].E),+i�B.E?�½�.ED¾!q'�pCVK BOS68@¿:P@À@R:252<'*.E 1']|�'�!n'*),'* �a(ac=�)Fr5#�pK# ¶~Á Dm#KG,Gh'A0:RKÂ�RIÃ�À@RK8:9�Ã�L>354768@9oac=�%C'*&]./'cG,'* 
=� 1+¹.E ^´v'*.ED/'sµ�Äl'*.E ¹ 1'*=1'cG{0:Å 	 0:J"Æ�35Ç54@4"R Z +"./'cGh'*)]w@?�)�.E �% ¶~Á Dm#KG,Gh'¸'*)�a�'*=�%>?�d�È¸./';´v'*.ED/'* ª>yo¶Fª>« !nt�DED/'* 
+1#KG{��)�)h#cjÉ�B.E?<+�'* ^pCVK)�g1'*)�ac=�%C'*&]./'cG,'* 1'* �0"2�354768@9@G�d

T #�DED/Gs @=� Ê'*.E Ëw:fhg�DEt1G,G,'*DE)�.E �%_V:+�'*)s+"./' ³  �k�=�? ¶ È;#�?,'*.] �./f,g@?B%C'cÌ�Ív 1'*?B&('*),+�'* ÊUK#� � e\�V:+�'*)i&('* � 
&(Î�g�),'* 1+Ï+�'*)ÑÐI @?,G,f,g�DEt1G,Gh'*DE=� �%�'*.E T '*g�D/'*);#�="!n?�)�.E?�?�\v&].E),+Ò+�'*)¸'* @?,G�k�),'cf,g1'* 1+�' T '*g�D/'*),fcV@+�'s.E Ò'*.E 1'* 
0"2�354768@9l=��B%C'*&(#� 1+�'*DE?(=� 1+�+�'*�Ó'*),G�?,'* ���)�)h#cj ¶ ÐID/'*�-'* 5?Aac=�%C'*&]./'cG,'* ed"w:f,g�DE./'cG,G,DE./f,gº&].E),+�+1#KG���)�)h#cj
#�D/G{|<t1f,U:%5#�uv'*&('*)�?¸#� Ôr5#�pK#-%C'*DE./'�!n'*)�?�d

Õ '* � �+"./'lÐI 5?,Ghf,g�DEt1G,G,'*DE=� �%ÉVKg� 1' T '*g�D/'*)�+"=�),f,g�%C'�!nt�g�)�?¸&�'*),+�'* �UCVK � @?,'>\S&('*),+�'* �.E Ö+�'* Ö´v'*.ED/'* 
·C¼ ¶{×>y +"./'l.E �+�'*)¸½<.ED¾!qG�!n=� �U@?�./VK Ö¿:Å>Ø"J"Æ�4 Z@Ù 3É%C'*&�VK � 1'* 1'* ³  "!nVK)���#�?�./VK 1'* Ö.E 1G¸�<)�)h#�j�fcV@+"./'*)�?�=� 1+
#� �r5#�pK#Bac=�)�t1f,U:%C'*%C'*uv'* ed

ª�Ú



Û�ÜEÝ�Ü/ÞFÜ ßBà»á�â�ã@äÒå1æ>çvèIéêåìë
��D/Gi½�.ED¾!qG��-'*?�g1V@+�'* í&('*),+�'* î+"./'º),'cG�?�DE./f,g1'* ï` ¶~ð '*?�g1V@+�'* Êac=1G�#��B�-'* �%C'�!q#KG,G,?�\I+1#�G,./'¹ �./fhg5?-+".E),'*U:?
pCVK ñr5#�pK#Ô#�=1Gl#�="!»%C'*)�="!q'* Ï&�'*),+�'* òUCÌK � 1'* Ï=� 1+Ï�B.E?o�<=1G, S#�g��-'spCVK Ë68763Ô=� 1+ñ¿"ÅKØ�J"Æ4 Z5Ù 3ÔUC'*.E 1'
rCó ³ ¶ T =� �U@?�./VK S#�DE.E?hÎ�?o#�="!n&�'*./G,'* edvÈÑ'cG�gS#�DEu�&('*),+�'* �g�./'*)Ñ#�=1f,gÖ 5=�)�+"./'cGh'ouz'*./+�'* ð '*?�g1V@+�'* Ö%C'* S#�=1'*)
uz'*?�)h#Kf,g5?,'* ed

È¸./'í68763 T =� �U@?�./VK ô&].E),+õpCVK W+�'* �öo÷>ønù»ú�û�ü~ýÒû*ø»þ:ÿ��5û��X#�="!»%C'*)�="!q'* e\]=�� =� 5?,'*)Ö#� 1+�'*),'*� +�'* 
´7=1G�?h#� 1+i+�'*) ð '*� uz'*)�p>#�)�.m#�u�D/'* -+�'*)��@H��16 Á Dm#KG,Gh'(#�u�ac="!n)h#�%C'* edKÈ¸'*)�!nVKDE%C'* 1+�'{`(V:+�' ¶ �<u1Ghf,g� �.E?�?�a�'*.E%>?�\
&]./'o+"./'cG,'*)�´7=�%>)�.¾ÍÏUCVK �U:),'*?<+"=�),f,g�%C'�!nt�g�)�?¸&].E),+ìd

jcl = (*env)-> ÿ�� � F®�¯$��� ��� ¬����~� (env, jobj);

aid = (*env)-> ÿ�� ��� � ���
	����� (env, jcl, "getArmor", "()Z");
tid = (*env)-> ÿ�� ��� � ���
	����� (env, jcl, "getText", "()Z");
cid = (*env)-> ÿ�� ��� � ���
	����� (env, jcl, "getZip", "()Z");

armor = (*env)->
�ê�¬�¬���	
	�¬ � ���� � ���
	K� (env, jobj, aid);

text = (*env)->
�ê�¬�¬���	
	�¬ � ���� � ���
	K� (env, jobj, tid);

compress = (*env)->
�ê�¬�¬���	
	�¬ � ���� � ���
	K� (env, jobj, cid);

ð .E?�½�.ED¾!n' +�'*) T =� �U@?�./VK H"JK3�� 	 0:J"Æ3"P@À@R:252Ê&].E),+�'*.E 1'í|<'�!q'*),'* �a_ac=�) Á Dm#KG,G,'��5H��S6Ë'*)�a�'*=�%>?�d
È¸./'cG,'º|<'�!q'*),'* �aC\�ac=1Gh#��B�-'* �B.E?B+�'*� ³  5?,'*)�!$#Kfc' ¶�� VK.E 5?,'*)ºJ>85Â7\ +�'*� r5#cp># ¶~ð '*?�g1V:+�'* � S#��-'* ��»aCd��Ñd
9:J>35Ç@4��1Å>4��-=� 1+õ+�'*)Ôw@.E%> S#�?�=�)^+"./'cG,'*) ð '*?�g1V@+�'>\A'*)�%>.Eu�?^+"./'Ö�<)�%>=��-'* @?,'* �DE./G�?,'Ò!nt�)º+"./' T =� �U:?�./VK 
H:J>3��1JK35Q�Å>¿! Ø7\"&('*D/f,g1'l'*.E 1'o'*.E 1+�'*=�?�.E%C' ³ +�'* 5?�.#"1U>#�?�./VK �+�'*)<r@#cp># ¶~ð '*?�g1V:+�';DE./'�!q'*)�?�d

È¸./'�w@.E%> S#�?�=�)¹./G�?-&]./'É!qVKDE%>?-ac=îpC'*),G,?,'*g1'* ed ³  î+�'*)-)�=� 1+�'* Á Dm#��B�-'*)ºG�?,'*g1'* ï+"./'��<)�%>=��-'* @? ¶
?~j:kz'* $�».E É+"./'cG,'*�%�('*./G,k�./'*DzG,.E 1+-UC'*.E 1'¸pCVK)�gS#� 1+�'* &��d"½<.E @?,'*)A+�'*) Á Dm#��B�-'*)]G�?,'*g5?]+�'*)A|{t1fhU@%5#�uz'*?~j:ked
È¸./'B�-ÌK%>DE./f,g1'* '�A'*a�'*./f,g� 1'*)s+�'*)sw@?h#� 1+1#�)�? ¶ È;#�?,'* @?~j:kv'* íUCÌK � 1'* Ê#�=1G +�'*))( #�uv'*DED/' Ú d ª '* @?� 1VK�B�-'* 
&�'*),+�'* ed5È�./'{w@.E%> S#�?�=�)�'*.E 1'cG+*�u�,�'*U:?,'cG�uv'cG�?,'*g@?�#�=1GI'*.E 1'*�.-S\K+�'*� pCVKDED/G�?hÎ� 1+".E%C'* Á Dm#KGhG,'* S#��-'* B=� 1+
'*.E 1'*� w@?�)�./fhg�k�=� �U@?/�»aCd��¸d!-@0@R>Â"R105À5R>8@9�05LK3@4S6�8@9 ñ ��d

w:fhg�DE./'cG,G�DE./f,gõ)�="!n?¹+"./' T =� �U:?�./VK XP:R5À@À�2"Å@Å5À@J5RK8���J>35Q"ÅC¿í+"./'�'* @?,G�k�),'cf,g1'* 1+�'Ïr5#�pK# ¶~ð '*?�g1V:+�'Ò#�="!
=� 1+^%>.Eu�?<+�'*),'* �|<'*?�=�)� 5&('*)�?<ac=�)�t1fhUvd

3/4�5�47698
:�;�41< =?>�@�>BADCFE
´ 	 Å5Å@À5J5R>8� 	@Z 3�J
` Æ�Q"R>4
w 2�Q"Å>453
³ 6�853
r À@ÅK8:9
T G À5Å@RK3
È ¿"Å�H 	 À5JI r@#cp>#J*�u�,�'*U:?

(ê#�uz'*DED/' Ú d ª dLK!�('*a�'*./fhg� 1'*){!nt�){r5#cp>#M(�j@kz'* ed

È¸./'Ñ¿:Å>Ø"J"Æ�4 Z@Ù 3 T =� �U:?�./VK �'* @?,G,f,g�DEt1G,Gh'*DE?{=� 1+ºpC'*)�.#"1ac./'*)�?¸`�.Ek�g1'*)�?,'�N:?,'o=� 1+^G,'*?�ac?{+"./'PO�#�)�.m#�u�D/'* e\
+"./'B.E _r@#cp>#^�B.E? ½�.ED¾!n'�+�'*)MQ7ø$÷>øSR1TVU�û*ø»þ:ÿ��5û��Ï#�u�%C'�!»)h#�%>?l&�'*),+�'* _UCÌK � 1'* edêÈ;#KG G�.E 1+ñ+"./'WO�#�)�.m#�u�D/'* e\
+"./'o+�'*�}0:Å 	 0:J"Æ�35Ç54@4"R Z pCVK)<+�'*)<|<t1f,U:UC'*g�){ac=Ôr5#�pK#sac=�%C'*&]./'cGh'* �&�'*),+�'* ed

ª ·



so = (*env)-> ¨��h© �������	��
���ê� (env, "1");

sp = (*env)-> ¨��h© �������	��
���ê� (env, userid);

we = (*env)-> ¨��h© �������	��
���ê� (env, "1");

2CÅB�nG�.E%> S#�?�=�),'ºVKUX�Ñ&].E),+_#�="!oµB%C'cG,'*?�ac?�\ì!$#�DED/G +�'*)l½¸#KG�g@&�'*)�?i+�'cGo=� 5?,'*)�a�'*./fhg� 1'* 1+�'* ïw:f,g�DEt1G,Gh'*D/G
�B.E? +�'*� +�'cGo%C'cG�kv'*./fhg1'*)�?,'* íw:fhg�DEt1G,G,'*D/Got�uz'*),'*.E 1G�?�.E�B�l?�d�ÈÑ'*)YO�#�)�.m#�u�D/'* Ë2 Ù �nG�.E%> �.E �%�kS#�)�?~jZ�¸&].E),+
+�'*)�óÑ#��-'i+�'cG\[� 5?,'*)�a�'*./f,g� 1'* 1+�'* _ac=�%C'*&]./'cG,'* e\7GhV�!n'*)� Ö+"./'iw@.E%> S#�?�=�)¸%>t�DE?�.E%¹./G�?�=� 1+�+"./'ló¸#Kfhg�)�./f,g5?
t�uz'*)�gS#�=�k�? =� 5?,'*)�a�'*./fhg� 1'*?B&]=�),+�'>d?]1J^�»&A#KGl'* 1f*)�j:k�?,'c+!�;&].E),+ #�="!oµB%C'cG,'*?�ac?�\e&('* � +"./'�ó¸#Kfhg�)�./f,g5?
pC'*),G,fhg�DEt1G,G,'*DE? ¶  �./fhg5?� 5=�)<G�.E%> �./'*)�? ¶ &(#�)�d
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_a`cbedgfih�jgflknm�oqp rts�u v pwuxflkWyzs�u

{J|~})| �\�D���&�F�Y�����!���D�������D�9���
[�� '*.E 1'* �OF'*)�%>D/'*./fhgñac=�� G�U:)�.Ek�? ¶ uS#KG�./'*)�?,'* ñ�� 1Gh#�?�aspCVK ð #� @=1'*D��¸t� 5?,'*);ac=ñ'*)�gS#�DE?,'* e\ìG,VKDEDE?,'s @=� 
uz'*.<uz'*./+�'* �OF'*),G�./VK 1'* +"./'Ö´v'*.E?-!nt�)JOF'*),Ghf,g�DEt1G,G,'*DE=� �%1\]w@.E%> S#�?�=�)º=� 1+îÐI @?,G,f,g�DEt1G,Gh'*DE=� �% %C'*�-'cGhG,'* 
&�'*),+�'* edê�<=1GhG,'*),+�'*� G,fhg�DE./'cG,G�? +"./'cG,'*)�OF'*)�%>D/'*./f,gò 1V@fhgò'*.E 1'-'*.E%C'* 1'¹r5#cp># ¶ ³ �Bk�D/'*�-'* @?h#�?�./VK Ê'*.E e\ì=��
#�u1G,fhgSÎ�?�a�'* òac=ñUCÌK � 1'* e\ê&]./'Bp:./'*DFDm#� �%CGh#��-'*)s'*.E 1'B),'*.E 1'�r@#cp># ¶ ³ �Bk�D/'*�-'* @?h#�?�./VK Ê./G�?�deÈ¸./'cG,'*)oac&('*.E?,'OF'*)�%>D/'*./f,gò./G�? #�DED/'*),+".E �%CGo �./fhg5?iG,VÔ#�=1G,Gh#�%C'*U:)hÎ�!»?�.E%^&]./'�+�'*) '*),G�?,'>\ì+1#^+"./' ³ �Bk�D/'*�-'* 5?h#�?�./VK 1'*  �./f,g@?
+�'* Ô%C'* S#�=Ô%>D/'*./fhg1'* �OFVK)h#�=1G,Gh'*?�ac=� �%C'* �%C'* 5t�%C'* ed
Ý�Ü��êÜ���Ü ������à��væW�Sã�Ü� ¢¡J£
��D/GD�]#KG�./G<!»t�)¸+�'* ��;'cG,f,g@&].E 1+".E%>UC'*.E?,G�pC'*)�%>D/'*./f,g +"./'* 1'* �pC'*),G,fhg�./'c+�'* Ò%>),V>G,G,' ³  �k�=�? ¶ È;#�?,'*./'* e\v&�'*D/fhg1'
�B.E?�½<.ED¾!q'�+�'*)�r5#cp># ¶~Á Dm#KG,G,'AP@Å
� Ù RK4"J�pCVK iuz'*./+�'* ³ �Bk�D/'*�-'* 5?h#�?�./VK 1'* -pC'*)h#�)�uz'*.E?,'*?�&�'*),+�'* edKÈ¸./'�|¸w:� ¶
w:f,g�DEt1GhG,'*DegS#�uz'* �'*.E 1' I Î� �%C';pCVK òµ y>ª�Ú u�.E?�d1ÈÑ'*)�OF'*)�%>D/'*./f,g�=��s!q#KG,G,?{+"./'Ñ!nVKDE%C'* 1+�'* $*�kv'*)h#�?�./VK 1'* FK
¤ � Dm#�.E 5?,'�N"? ¶ T .ED/'iG�.E%> �./'*),'* 
¤ G,.E%> �./'*)�?,'cG T .ED/'o+�'cfcV:+"./'*),'* 
¤ +�'cfcV:+"./'*)�?,'cG T .ED/';t�uz'*)�k�)�t"!q'* 
¤ w@.E%> 1'*)�./+�'* 5?�.#"1ac./'*),'* 
¤ pC'*)�.#"1ac./'*)�?,'lÈ;#�?,'* �#�=1G�D/'cG,'* 

¤ � Dm#�.E 5?,'�N"? ¶ T .ED/'lpC'*),G,fhg�DEt1G,G,'*DE ¦¥ ;�§ G�.E%> �./'*),'* 
¤ `�.Ek�g1'*)�?,'�N"? ¶ T .ED/' +�'cfcV:+"./'*),'* 
¤ +�'cfcV:+"./'*)�?,'cG T .ED/';t�uz'*)�k�)�t"!q'* 
¤ w@.E%> 1'*)�./+�'* 5?�.#"1ac./'*),'* 
¤ '* @?,G,f,g�DEt1GhG,'*DE?,'o=� 1+^pC'*)�.#"1ac./'*)�?,'lÈ;#�?,'* �#�=1G�D/'cG,'* 
È¸./'Y( #�uv'*DED/'s·"dEµoDE./G�?,'*?�+"./' |<'cG,=�DE?h#�?,'l#�="!�dZ[<� |<'cG�=�DE?h#�?�pC'*)�!$Î�D/G,fhg5=� �%C'* Òac=�pC'*)��-'*./+�'* e\7&�'*D/fhg1'

#�="!n%>)�=� 1+-?,'*�BkzVK)hÎ�),'*) ð '*g�)�uv'*Dm#KG�?�=� �%i+�'*)(` � [X#�="!n?�),'*?,'* �UCÌK � 5?,'* e\@&]=�),+�'<+"./'\(�'cG�?�),VK=�?�.E 1'��-'*./G�?
�-'*g�)���#�D/G<+"=�),fhg�Dm#�="!n'* ed

ÐFGÉ&].E),+X+�'*=�?�DE./fhge\{+1#KG,GÔ+�'*)�w@U:)�.Ek�? ¶ �< 1G�#�?�añpCVK)Ô#�DED/'*� !»t�)ÉU:D/'*.E 1'ÏÈ;#�?,'*./'* X=� �%C'c'*.E%> 1'*?Ô=� 1+
&�'cGh'* 5?�DE./f,gÏDm#� �%CG�#��-'*)�./G�?�\7#�D/G�+"./'lrCó ³ ¶ uS#KG�./'*)�?,' I Ì>G�=� �%1d T t�)<%>),Ì>G,G,'*),'lÈ;#�?,'*./'* e\v#�u µ y>y U��Ñ\�&].E),+
+�'*)¸w@U:)�.Ek�? ¶ �< 1G�#�?�a G,f,g� 1'*DED/'*)�\S),'cG�ked�+�'*)<rCó ³ ¶ �< 1Gh#�?�a;Dm#� �%CG�#��-'*)�d

ª ¼



¨©>�ª«476�¬&<�&®«®«4 ¯Vª«41<�>�ª�69°±;�47; ²?³?<
69E¢ª =F´©¯
· y>y � µ y ª d « G µ>d ª G
· y>y � µ y>y ª>ª d × G µ ª d Ú G
µ;U�� µ y ª d × G µ>d ·BG
µ;U�� µ y>y ª ·"d y G µ Ú d × G
µ y U�� µ y Ú d ·-G « d × G
µ y U�� µ y>y Ú>Ú dEµ G « ·"d ·BG
µ y>y U�� µ ª d × G ª d × G
µ y>y U�� µ y ª ·"d�¼BG ª ·"d¶µBG
· y>y U�� µ µ × d y G µ × d ÄBG
µ ð � µ « µ>d Ä-G «>« d Ú G

( #�uv'*DED/'i·"dEµ>dLK&�Ñ'cG,fhg5&].E 1+".E%>UC'*.E?,G�pC'*)�%>D/'*./fhgFK�w@U@)�.Ek�? ¶ r5ó ³ d

Ý�Ü��êÜ/ÞFÜ ·ºà	å¹¸ å1ã�ºvç&»^à»ëzéFà½¼+�5åzà	æBéêå?�M��åzà§ëzåìë� !¾&�&¾¿£näÀ�êá	åìäÏåìë7æ«¾væKà¾èIë
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Datei: PGPi.java

/**
* @(#)PGPi.java 1.0 2001/04/03
*
* Copyright 2001 Thomas Jampen, University of Berne, Switzerland
*/

/**
* <br>The <code>PGPi</code> is a PGP interface class.
* <br>This means it offers methods to access the C implementation
* of Phil Zimmermann’s PGP (Pretty Good Privacy).
* <br>It uses the java native interface JNI to interact with PGP
* compiled as a shared object.
*
*
* @author Thomas Jampen
* @version 1.0
*/

public class PGPi {

/** True if ascii armor is desired. */
private boolean armor = false;

/** Uses compression if enabled. */
private boolean zip = true;

/** Input is text. */
private boolean text = false;

/** Indicates whether a signature is valid or not. */
private boolean sigOK = false;

/** True if the current file was encrypted (not just signed). */
private boolean wasEncrypted = false;

/** Contains the signer of a message or "no signature". */
private String signer = "no signature";

/**
* Initializes a newly created <code>PGPi</code> object.
* <br>The flags are set to provide the fastest possible
* encryption.
*/

public PGPi() {
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armor = false;
zip = true;
text = false;

}

/**
* Initializes a newly created <code>PGPi</code> object.
* <br>The flags are set corresponding to the arguments passed.
*
* @param armor True if ascii armor is desired.
* @param zip True to enable compression.
* @param text True if input is ascii.
*/

public PGPi(boolean armor, boolean zip, boolean text) {
this.armor = armor;
this.zip = zip;
this.text = text;

}

/**
* Displays the contents of the keyring files on standard out.
* With signatures if desired.
*
* @param sigson indicates whether signatures of keys are shown, too.
* @return the error code as an <code>int</code> value.
*/

public native int showKeys(boolean sigson);

/**
* Calls PGP to encrypt the contents of the specified file with the
* public key of the given user.
*
* @param uid the user id to use for encryption.
* @param infile the file to encrypt
* @return the error code as an <code>int</code> value.
*/

public native int encrypt(String uid, String infile);

/**
* Calls PGP to sign the contents of the specified file with the private
* key of the given user.
*
* @param uid the userid to use for the signature.
* @param infile the file to sign.
* @param passphase the passphrase for uid’s private key.
* @return the error code as an <code>int</code> value.
*/

public native int sign(String uid, String infile, String passphrase);

/**
* Calls PGP to sign and then encrypt the specified file.
*
* @param suid the userid to use for the signature.
* @param euid the userid to use for the encryption.
* @param infile the file to encrypt and sign.
* @param passphrase the passphrase for suid’s private key.
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* @return the error code as an <code>int</code> value.
*/

public native int encryptAndSign(String suid, String euid, String infile,
String passphrase);

/**
* Calls PGP to decrypt and/or verify the specified file.
* <br>This method is called by the <code>decrypt</code> method and
* cannot be used directly by other classes.
*
* @param infile the file to decrypt.
* @param passphrase the passphrase for decryption.
* @return the error code as an <code>int</code> value.
*/

private native String[] decryptc(String infile, String passphrase);

/**
* Calls PGP to decrypt and/or verify the specified file.
*
* @param infile the file to decrypt.
* @param passphrase the passphrase for decryption.
* @return the error code as an <code>int</code> value.
*/

public int decrypt(String infile, String passphrase) {
String arr[] = decryptc(infile, passphrase);
int error;

if (arr[0].length() == 0)
error = 0;

else
error = (int)arr[0].charAt(0);

if (arr[1].equals("1"))
sigOK = true;

signer = arr[2];

if (arr[3].equals("1"))
wasEncrypted = true;

return error;
}

/**
* Calls PGP to delete the specified key from the keyring file.
*
* @param uid the uid of the key to be deleted.
* @return the error code as an <code>int</code> value.
*/

public native int deleteKey(String uid);

/**
* Calls PGP to add a public key to the public keyring.
*
* @param infile the file with the public key to be added.
* @return the error code as an <code>int</code> value.
*/

public native int addPubKey(String infile);
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/**
* Calls PGP to sign an existing public key.
*
* @param toBeUid the userid of the key to be signed.
* @param suid the userid of the signing key.
* @param passphrase the passphrase of suid’s private key.
* @return the error code as an <code>int</code> value.
*/

public native int signKey(String toBeUid, String suid, String passphrase);

/**
* Calls PGP to generate new key pair.
*
* @param ran some random characters as a <code>String</code>.
* @param length the desired key length (384 <= length <= 1024).
* @param uid the new key pairs’s userid.
* @param passphrase the passphrase for the new key pair.
* @return the error code as an <code>int</code> value.
*/

public native int generateKey(String ran, int length, String uid,
String passphrase);

/**
* Calls PGP to do some key maintenance.
* <br>Impossible to change the trust value at the moment.
* <br> -> Does nothing important right now.
*
* @return the error code as an <code>int</code> value.
*/

public native int keyMaint();

/**
* Calls PGP to extract a public key from the public keyring.
*
* @param uid the userid of key to exract from the public keyring.
* @param outfile the file to be created containing the extracted key.
* @return the error code as an <code>int</code> value.
*/

public native int extractKey(String uid, String outfile);

/**
* Calls PGP to examine a file.
*
* @param infile the file to examine.
* @return the error code as an <code>int</code> value.
*/

public native int examine(String infile);

/**
* Loads the shared object <code>libpgpi.so</code> which
* contains the PGP code.
*/

static {
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System.loadLibrary("pgpi");
}

/**
* Returns whether an ascii armor is used or not.
*
* @return True if ascii armor is used.
*/

public boolean getArmor() {
return armor;

}

/**
* Allows you to set whether you want to use ascii armor or not.
*
* @param on switch ascii armor on or off.
*/

public void setArmor(boolean on) {
armor = on;

}

/**
* Returns whether input is set to text or not.
*
* @return True if text input is used.
*/

public boolean getText() {
return text;

}

/**
* Allows you to set text input mode.
*
* @param on switch text input mode on or off.
*/

public void setText(boolean on) {
text = on;

}

/**
* Returns whether compression is used.
*
* @return True if compression is used.
*/

public boolean getZip() {
return zip;

}

/**
* Choose between compressed and uncompressed encryption.
*
* @param on switch compression on or off.
*/

public void setZip(boolean on) {
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zip = on;
}

/**
* Has the currently decrypted/verified message been encrypted
* or just signed?
*
* @return True if message was encrypted.
*/

public boolean wasEncrypted() {
return wasEncrypted;

}

/**
* Returns True if the current message has been signed and the
* signature is valid.
*
* @return whether signature was good.
*/

public boolean signatureValid() {
return sigOK;

}

/**
* Returns the signer of the current message as a <code>String
* </code> if the signature was good.
* Else it returns "no signature" (also if signature was forged
* or corrupted!
*
* @return the signer’s userid.
*/

public String getSigningParty() {
return signer;

}

/**
* Returns the description of the first error that occured while
* running PGP.
* <br>Every native method returns an error code, if this code is not
* zero call this method in order to get the corresponding error
* message as a <code>String</code>.
*
* @param errCode the error that occured.
* @return the error message as a <code>String</code>.
*/

public String getErrorMsg(int errCode) {
String pre = "PGPi Error Code " + errCode + ": ";

switch (errCode) {
case 0:

return pre + "No error occured, everything worked fine!";

/** file errors */
case 1:

return pre + "Unable to open pubring.pgp";
case 2:

return pre + "Unable to open secring.pgp";
case 3:
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return pre + "Unable to open input file";
case 4:

return pre + "Unable to open output file";
case 5:

return pre + "Unable to create new keyring";
case 6:

return pre + "Unable to update public keyring";
case 7:

return pre + "Unable to update private keyring";

/** key errors */
case 10:

return pre + "Key not found";
case 11:

return pre + "Public key not found";
case 12:

return pre + "Private key not found";
case 13:

return pre + "Wrong IDEA key";

/** package errors */
case 20:

return pre + "No PGP message";
case 21:

return pre + "File ended rudely";
case 22:

return pre + "Ascii-armored package is corrupted";
case 23:

return pre + "Packet error";
case 24:

return pre + "RSA encrypted package is bad";
case 25:

return pre + "Signature package is bad";
case 26:

return pre + "Unknown package type";

/** password errors */
case 30:

return pre + "Bad passphrase";

/** default */
default:

return pre + "Unknown error";
}

}
}
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