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�w^HY�_�`ba�Y�x¬v7c�i	£�Y¯c�vfY­i�g.eñc�|}|hg��XY�x R

� t�R ëã¥~��g.ewW�ewW�Y[`}i�`hef`çc�|Æ��c�|hz�Y­c�i�x�ewW�Y[_dc�^�efz�vwY[|}g�_dc�ef`hg.i�c�vwY§�¢^#Y�_�`©a�Y�x�¥ãg�vàc®�.c�vf`çc���|hY¤ewg
�6Y[efv9c._��.Y�x6¨#Z%\�Zâ��`}|h|sc�efewYd�®^�e�ewg��fc�ef`ç�N¥ã���#g�efW�vwY�ä�z�`}vwYd�®Ydi�e9� R VXW�z��d¨	ewW�Y¡�.c�vf`çc���|hY
��`h|}|0�6Y[`hi�`}ef`çc�|h`}ïdY�x�c�eñc�i�c�^�^�vwg.^�vw`�c�ewY[^6g�`}i�eàx�z�vf`hi�£Ö^�vwg.£�v7c��ÙYdí�Y�_�z�ew`}g�i R ë e9���.c�|hz�Y
��`h|}|#c�|ç�¢g­��Yà_dc�^�efz�vwY�x�c.�%�¢^�YA_�`©a�Y�x R V�W�Y��.c�|}z�Y�_dc�^�ewz�vfY�xS��`h|}|�g.��Ydvwvf`çx�Yàc�i��[^�vwYd��`}g�z��
��c�|}z�Yñg�¥%ewW�Y¤��c�vf`çc���|}Y R

� ��R V�W�Y��¢��i�e7c�íñg�¥#Z%\�Z�c�|}|hg��ð�#¥ãg.v>efW�Y¦i�c���`}i�£ðg�¥	c�i��­_�g��®��c�i�x R4ô g.�¦Yd�.YdvE¨�g�i�|}�ñi�c���Y��
g�¥ !	��� �A� 2 ¨ � �=�=���� ¨4c�i�x ���������� _�g�vfvwY��w^�g.i�x�efg�_�|�c��9�¢Y�� R oñc���`}i�£�g�¥�g�efW�Ydv§_�g.�®ª
�Öc�i�x	�ð`ç��^#Ydvw�®`hefewY�x�efg�c�|}|hg��nvwY�¥ãYdvwYdi#_�`hi�£�g�¥C_�g��®��c�i�x�����W�`}|hY¡Y�x�`hef`hi�£Ög�vàvfY�c�x�`}i�£
c�i�Z4\�Zâ�w^�Y�_�`baH_dc�ef`hg.i R

� T�R m �¢YÖg�¥ ����j�j , � �Öc���£�`}�.Y®vf`ç�¢YÖefg�c�����`}£�z�`}ef`hY��¯c�eSvwz�iáef`}��Y R {�g.v¤Ydí�c��®^�|hY.¨4`b¥�efW�Y
�w^�c�_�Y~��Yd�àg.i¤efW�Y¦_�g.��^�z�efYdvH��Yd����g�c�v7x�W�c.�6�6YdYdi[�w^�Y�_�`ba�Y�x¤c.�«c�efg�£.£�|}Ys�¢g�z�v7_�Y¦c�i�x�efW�Y
Ydí�Y�_�z�ef`hi�£�^�vfg�£.v9c��úvfY�ä�z�Y��¢e7�¦¥ãg�vX`hi�^	z�e�x	c�e7c�¨�`he�`��¦i�g�eà_�|}Y�c�vX`©¥%ewW�Y­�¢^�c._�Y¯_�W�c�v9c._�ewYdv
�wW�g�z�|�x��#Y�efvwY�c�ewY�xyc��­c�ewg.£�£.|hY¡vwY�ä�z�Y��¢e¤g.v�`hi�^�z�e¤efg�ewW�Y®^�vwg.£�v7c�� R VXW�Y§z��wYdv¤��c��
c��.g.`çx¬�wz�_9W�c�����`}£�z�`}ew`}Y��¦���Ö�¢Yd|hY�_�ef`hi�£�c§efg�£.£�|}Y¯�¢g.z�v7_�Y­efW�c�e���`h|}|Æi�g�eX�HY¤vwY�ä�z�`}vwY�x�c��
`}i�^�z�e�ewg�ewW	Y¯^�vfg�£.v9c�� R ì |}ewYdvfi�c�efYd|h��¨	efW�Y§z��¢Ydvð��c��ÖvwYd|}��g�iyewW�Y[vfz�i�ew`}��Y¡��`}i�x�g��
��c.�¢Y�x��®g�i�`}ewg.v�ewg�`}i�^�z�e�ewg.£�£.|hY[vfY�ä.z�Y��we9� R
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ô g.�XYd��Ydvd¨4efW�Yd� x�gèi�g.e§c�|hefYdv[efW�Y�£.|hg.��c�|C�.c�|hz�Y�� R ßð|hg.��c�|C�.c�|}z�Y��­g�¥¤�¢z�_9Wá^�c�v9c��®Ydª
efYdv9�ñ��c����#Y��¢Yde�z��¢`}i�£�efW�Y ".��� _�g��®��c�i�xè��`hefW�`hiÀc�i�Z4\�ZÏ�w^HY�_�`baH_dc�ew`}g�ièg�v�`}i�ewW�Y
^�vfg�£.v7c�� R

��R ëNx�YEi�ew`ba�Ydv9��x�Y�_�|çc�vwY�x���`hefW�`hi�c " 1 ��� B � � J , �wÖ c�vfY¯£.|hg.��c�|0ewg Ö c�i�x��Öc��Ö�#Y[z��¢Y�x
���§c�|h| " 1 ��� � � � �¦x�Y�_�|�c�vfY�x¡��`hefW�`hi Ö R ëNx�Ydi�ef`©a�Ydv7�%x�Y�_�|�c�vfY�x¡��`hefW�`}iÖc " 1 ��� � � �Ð× c�vwY
|}g�_dc�|	ewg × c�i�x��Öc��§i�g.e~��Y�z��¢Y�x¡���¡g�efW�Ydv " 1 ��� � � � �%g.vC`}i¬c�i��¡g�efW�Ydv " 1 ��� B � � J , � R
ëIx�Ydi�ew`ba�Ydv9�¦�Öc����#Y­Ydí�^6g�vfewY�x�����c�i " 1 ��� B � � J , � ¥ãg�v�z��¢Y¤����c�i��®g�efW�Ydv���g�x�z�|}Y­���
Ydí�^�|}`ç_�`}ew|}���®Ydi�ef`hg.i�`hi�£�`}eà`hi�c�i � L�1 �.�.� x�Y�_�|çc�v9c�ew`}g�i R ì �®g�x�z	|hY[��c��Öz��¢Y§c�iè`çx�Ydi�ª
ef`©a�Ydv�Ydí�^6g�vfewY�x�����c�i�g�efW�Ydv���g�x�z�|}Y§����Ydí�^�|}`ç_�`}ew|}��`}��^�g.vfew`}i�£¬`}e�z��¢`hi�£�efW�Y �EB�1 �����
x�Y�_�|�c�v9c�ew`}g�i R ì |h|4^�vfg�£.v9c��ü�.c�vw`�c���|hY���z��¢Y�x�`}iÀc�i " 1 ��� � � � g.v­c " 1 ��� B � � J , � �6g�x��
�®z��¢e��6Y��¢^6Y�_�`ba�Y�xâc�� � L �	�.�.!�� , � R k vwg.£�v7c��Ì`çx�Ydi�ef`©a�Ydv7�G¨0£.|hg.��c�|sewgèc¨� Q ì k x�Y�a�ª
i�`}ew`}g�i0¨#i�YdY�x�i�g.eà�6Y§x�Y�_�|çc�vwY�x Ràô g.�¦Yd�.Ydvd¨Hc�|}|��¢z�_7Wè`çx�Ydi�ef`©a�Ydv7�X�®z��¢e��6Y§x�Y�_�|çc�vwY�x�`}i
efW�Y§_�g�i�ewYdí�e���W�YdvwYd`}i�� Q ì k ��`}|h|Æ�#Y[^�|çc._�Y�x�c�i�x�_�g.��^�`}|hY�x����®ewW�Y¡°+_�g��®^�`}|hYdv R

T�R ì � Q ì k �¢^#Y�_�`©a6_dc�ef`hg.i��®z��¢eC�#Y§c§�.c�|}`çx�°ò¥ãz�i�_�ef`hg.i���W�Ydi�z��w`hi�£¬Z%\�ZËØ�° R

Ñ R V�W�Y[¥ãg�vf��c�|�c�i�xèc�_�efz�c�|>^�c�v7c��®YdewYdv7����z��we��Öc�e9_�W�`hièi�z��[��Ydvñc�i�x�ew��^�Y[�6YdeI�XYdYdièc
�w^HY�_�`baH_dc�ew`}g�ièx�Y�a�i�`hef`hg.i�c�i�x¬`}e9��z��¢Y R

O R ì |h|à��c�e9_�W�`}i�£ /	��j � ! �®c�i�x ��! � ���®z��¢e¡��c�e9_7Wò`}i�ewW�Y�`�x�Ydi�ew`ba�Ydv9�¯efW�c�e¡¥ãg�|}|hg.�þewW�Y
_�g.vwvfY��¢^6g.i�x�`hi�£���Yd���¦g.v9x R V�W�z��G¨�¥óg.v�Ydí=c��®^�|hY.¨Æc /���j � ! £�Y�c�v���W�`�_�Wè��c�e9_7W�Y�����`}ewW
c�i ��! � _9W�c�i�£�YÖ��`}|h|��6YÐvHc�£�£.Y�xòc.�¡c��ðc�vfi�`hi�£���Y�_dc�z��¢Y¨�. &����c�i�xÙ³<Ú6�����" Sx�gyi�g.e
�Öc�e7_�W R

� R Z4\�Z�W�c.�~x�YG¥Íc�z�|he~��c�|}z�Y��0¥ãg.v~�.c�vf`hg.z���^�c�v9c���YdefYdv7�~�¢z�_GW®c��s�®Ydewvfg�i�g.��Y.¨�_�W�c�i�i�Yd|Ò¨�c�i�x
`}i��¢efvwz��®Ydi�e R

� R V�W�Y¨ P®<���< e§;§*�����S`}i�c®vwYd|�c�ef`h��Y­ef`h�®Y�x�Yd��YEi�e��§z��¢e�Yd��c�|}z�c�efYñewg�c�^6g��w`hef`h��Y­`hi	ewYd£.Ydv�g�v
Yd|��¢Y§c§vwz�ièef`h�®Y­�ðc�vfi�`hi�£§`ç��`��f�¢z�Y�x R ì vwYd|�c�ef`h��Yñef`h�®Y�x�Yd��Ydi�e�`ç��`h£.i�g�vfY�x�`©¥4`}e�g�_d_�z�v7�
cA¥ãewYdvð^�vwg.£�v7c��ÕYdí�Y�_�z�ef`hg.i�efYdvw�®`hi�c�ewY�� R
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V%c���|hY ì R �úZ0c�i�£�z�c�£.Y Q Yd^#Ydi�x�Ydi�e�V4Ydvw�®`hi�c�|��¦`hi�Z4\�Zòßðv9c����Öc�v R

Û �)���zrs�G��q ÜÝ�)�6��rs�G� Þ¤ß/�6�z��qu��à,��{+� á

, Ø�����! �	� � � ��! °¦g�i�x�`}ew`}g�i�c�| Ydí�^�vwY��f�wª
`}g�io��W�`�_9W�Yd�.c�|hz�c�ewY��§ewgf¦µ�&�6 
g.vEÍ��
�Õ§�  R

}µâ¨ãfäLÑ�Ñæå¨çfè�~

, Ø ��� ëNx�Ydi�ef`ba�Ydv ¶)�e�*� ��³<���
, Ø�� L�1 �=�="�" � ��! ì iSYdí�^�vwY��f�¢`}g.i¤ewW#c�e>Yd�.c�|hz�c�efY��

efgèc��.c�|}z�Y§g�¥Cew��^�Y®��c�e9_�W�`}i�£
efW�Yyef��^�Yyg�¥[ewW�YÀ|}Y�¥óe��w`çx�Y�g�¥
efW�YÏc.�f�¢`}£�i��®Ydi�eè`hi���W�`ç_7W�`}e
c�^�^6Y�c�v7� R

}µé�ê±ëLìUí)î6ï.ð t ~

q Ø � J�!���� � ��! ì ¥óz	i�_�ew`}g�i¯`hi��.g.�.Y�x�¥ãg�v«efv9c._���ª
`}i�£�g.i�Y­g.v��®g.vwY¤��c�vf`çc���|}Y�� R

ì i�� ° ¥óz�i#_�ew`}g�i
x�Y�a�i�`}ew`}g�i R

q Ø¦������J�� , Ø 1 ����� B ��������Ø ,=� "A� ZÆ`��¢eàg�¥sc._�ewz�c�|Æ^�c�v7c��®YdewYdv7� R � !�� íH¨ � !��¨ñ �
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� R ëÒi�efYdvf^�vwYde7c�ef`hg.iÀg�¥ñcè�¢efvw`}i�£�`��S_�g�i�efYdí�e[x�Yd^�Ydi�x�Ydi�e R VXW�z#�G¨Æ¥ãg�v¯Ydí�c���^	|hY.¨4��W�Ydiòc��¢ª
�w`h£.i�Y�x¤efg�cà�.c�vf`çc���|hY~g�¥�ew��^�Y 1 �����	�.�.! ¨�ewW�Y��¢efvw`}i�£wò R _��Öc
�Ng.v~°XÑ�óñx�Ydi�g�efY��«cñ�¢Y�ä�z�Ydi�_�Y
g�¥>i�g�efY��X_�g.i��¢`ç�¢ef`hi�£§g�¥0efW�Yñ��c�|hz�Yàg�¥>efW�Yñ�.c�vf`çc���|hY R _���c
�Ig�v¦¥óg.|}|hg��XY�x����§efW�Yñi�g.ewY[°XÑ R
V�W�Y§�fc��®Y§�¢efvw`}i�£���W	Ydi�z��wY�x�`}ièewW�Y§_�g.i�ewYdí�e �H�., �wÊ ò R _��Öc
�Ng.v¤°XÑ�óÖx�Ydi�g�efY��ðc§a�|}Y
i�c���Y R _��Öc��Ig�vð°CÑ R o�g.efY��%Ydi�_�|}g��wY�x�`hi�^�c�vfYdi�ewW	Y��¢Y��%�¢z�_�W�c��¦`}i#òdß � }I° T ý T ß T ~X°CÑ�ó
c�vwY¤ewvfY�c�efY�x�c.�C¥óg.vw�®`hi�£�c[��|hg	_9��Y�x¬_9W	g�v7x R VXW�Y¯�wewvf`hi�£ôò9W�Yd|h|}g�ó[vwY��wz�|he7�X`}i�c�i�`}i��.c�|h`�x
c.�f�¢`}£�i��®Ydi�eñ_�g.���Öc�i�x���W�Ydiy`he¤c�^�^#Y�c�v7�ðg.i�ewW	Y§vw`}£�W�e��¢`çx�Y¡g�¥�c�iÀc��9�¢`h£.i���Ydi�eàefg�c
��c�vf`çc���|hYñg�¥4ef��^�Y 1 ����������! R

� R ì �®��`h£.z�`heI�¡��c��®c�vf`ç�¢Yñ��W�`}|hY­x�Y�a�i�`}i�£¡c[i�g�efY­�¢Y�ä�z�Ydi�_�Y­�¢z�_7W¬c��¦`}i7ò7_����+ó R V�gSc���g�`�x
efW�`ç�d¨=ewW�Y¤i�g�efY��X�Öc��®��Y[�¢Yd^�c�v7c�efY�x¬���Öc�e�|}Y�c��¢e�g.i�Y­�¢^�c._�Y¯_�W�c�v9c._�ewYdvC�wz�_�W�c���`hi7ò'_��
�+ó R

P R V�W�Y�£�v7c��®��c�vÖc���g.��Y�_�g.i�e9c�`hi��S�wg��®Y�efYdvf��`}i�c�|��S^�vfY�a�í�Y�xÏ��� q�õ R \�z�_�WáefYdvw�®`hi#c�|��
x�Ydi�g.efY§|çc�i�£�z�c�£�Y§�¢^#Y�_�`©aH_[_�g.i��¢efvwz�_�e7� R ì _�g��®^�|}YdewY[|h`��¢eàg�¥C�¢z�_�W�efYdvw�®`hi�c�|ç�ðc�^�^6Y�c�v7�
`}i�Vsc���|}Y ì R � R V�W�Y��¢Y¤ewYdvf��`}i�c�|Æ�¢������g.|ç���Öc����#Y­i�g.i�ewYdvf�®`hi�c�|ç�sg�v�efYdvw�®`}i�c�|��¦`hi�ewW�Y
£.v9c��®��c�v[g�¥�efW�YÖ|çc�i�£.z�c�£.Ywöng�¥àefW�Y�c�z�v7c�|}`hïdYAxâ^�vwg.£�v7c�� R V�W�Y�Z4\�Zo^�vwYd^�vfg�_�Y��f�¢g.v
c�ewefYd�®^�e9�sewg­^�c�v9�¢Y�g��.Ydv>efW�Y��¢efvw`}i�£��~_�g.vwvfY��¢^#g�i�x�`}i�£�efg¯�¢z�_�W¡�¢������g.|ç� R V�W�Y��¢Y��wewvf`hi�£��
c�vwY[^�c�v9�wY�x¬���®ewW�Y[_�g��®^�`h|}YdvX¥ãg�v÷ö R

ì Ru� \�e7c�ef`ç_S\�Yd��c�i�ew`�_d�

V�W�Y�¥ãg.|h|}g���`hi�£S_�g.i��¢efv9c�`hi�e7�¦c�^�^�|}�§efg¡Z4\�Zy�w^HYA_�`©aH_dc�ew`}g�i�� R V�W�Y��¢Y­c�vwYñi�g.e~`hi�x�`�_dc�ewY�x����
ewW�Y§�¢��i�e9c�í R

� R ì |h|Æ`�x�Ydi�ew`ba�Ydv9�s�®z��¢e~�6Y­x�Y�_�|çc�vwY�x��#Y�¥ãg�vfYñz��¢Y R ëIx�Ydi�ef`©a�Ydv7�sewW�c�e���Yd|}g�i�£§ewg§ewW�Y­c�z�v9c�|hª
`}ïdY�x�^�vwg.£�v7c��Õ�®z��¢e�c�^�^#Y�c�vàc.� � L �	�.�.!�� , � R

t�R ZÆg	_dc�|=c�efewvf`h��z�efYC��c�|}z�Y��G¨��¢z�_�W[c.�0��Ydefvwg.i�g��®Y��.c�|hz�Y��G¨�_�W�c�i�i�Yd|��G¨�Yde7_ R ��W�`�_�W[c�vwY��¢^6Y�_�ª
`ba�Y�x�Ydí�^�|h`�_�`hef|h��c��ðc�ewefvw`}��z�efY��G¨	e7c���Y­^�vfY�_�Y�x�Ydi�_�Y[g���Ydvà_�g.vwvfY��¢^6g�i#x�`hi�£�£.|hg.��c�|0��c�|}z�Y�� R
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Ñ R ì ��Yd���¦g.v9x���c��Öi�g.e��6Y­z��¢Y�x�c��ðc�i rs� R m ^�^�Ydvàc�i�x�|hg.�~Ydvà_dc.�¢Y[c�vfY¯efvwY�c�efY�x�x�`¸¯6Ydvwª
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v9c�ewY��ð�¢g.z�i�x��w^�Y�_�`baH_dc�ef`hg.i�¥óvfg��ÕefW�Y¯�¢g.z�v7_�YS_�g�x�Y[c�i�xèc�z�ewg.��c�ew`�_dc�|}|h�¬|hg�_dc�ewY��ðc�i�x¬`}i��¢ewvfz�ª
��Ydi�e7�Xc�^�vfg�£.v9c��ÕYd��Ydi�e9� R
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c�z�efg��Öc�ef`ç_dc�|h|}�À|hg�_dc�ewY�xâc�i�xâ`}i��¢efvwz��®Ydi�e7c�ef`}g�iá_�g�x�Y�`��S_�vfY�c�efY�x�efg�£�Ydi	Ydv9c�ewY��¢g.z�i�x R Z%\�Z
�àc.��x�Y��¢`}£�i�Y�xy_�g�i��¢`�x�Ydvw`}i�£�eI�XgÖ`çx�Y�c�|h`}ïdY�xyvwY�ä�z�`hvfYd��YEi�e9� î £�Ydi�Ydv7c�|}`hef��c�i�xy|çc�i�£�z�c�£�Y¡`hi�x�Ydª
^HYdi�x�YEi�_�Y R {>`hv7�¢eE¨=`heà�¢W�g.z�|çx��6Yñ^6g��f�¢`h��|}Yñewg��w^�Y�_�`b¥ó��c�i���c�z�v7c�|}`hï�c�ew`}g�i�z��¢`hi�£�Z4\�Z�`hi�ewYdvf���
g�¥�^�vwg.£�v7c��Dx�c�e7c�¨�^6g��w`hef`hg.i«¨�c�i�x¤ef`h�®Y R \�Y�_�g.i�x6¨�`he%�¢W�g�z�|�x¯�6Y¦^#g��9�¢`h��|}YCewgñz��¢Y�Z4\�ZÖ��`}ewWSefW�Y
_�g��®��g.i�|h��z��¢Y�x�^�vwg.£�v7c��®��`}i�£�|çc�i�£�z�c�£�YA���¢z�_�W�c.�­°à¨H° û6û ¨ ì x�c=¨ k c.�f_dc�|Ò¨�c�i�x�{#g�vfewv7c�i R
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Yd��Ydi�e7� R ì i¡Yd�.Ydi�e«`ç�4|hg�_dc�ewY�xS`}iSewW�YC^�vfg�£.v9c��Dg�_d_�z�vwvfYdi�_�Y��¢^�c._�Y�x�Y�a�i�Y�x¯���­ef`h�®Y.¨�^#g��w`hef`hg.i«¨
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��`}|h|ð_�vfY�c�ewY ì \ k ý�°�\y¥óg.v®_�|çc.�f�¢`�_Ö`}i�ewvfg�x�z�_�efg�vf�Ûc�|h£.g�vf`hefW���� R V�W�Y�c�z�v7c�|}`hï�c�ew`}g�i��§��`}|h|��6Y
z��¢Y�x�efgòc�i+`}i�ewvfg�x�z�_�ew`}g�ioefgÛ^�vwg.£�v7c��®��`}i�£Ï_�g�z�v7�¢Y R ëÍ¥[ewW�Y�^�vfYd|h`}�®`hi�c�vw�]Ydí�^�Ydvf`hYdi�_�Y�`ç�
^Hg��¢`}ew`}�.Y­efW�`��X�Öc��®^�vfg���g.�.Yñ�®g�vfYñ¥ãg�vf��c�|0Ydí�^�Ydvf`}��Ydi�e7c�ef`hg.i¬��`}ewWèZ4\�Z R
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z��¢Y�xâewgèc�`�x�`}iÀefW�YÖe9c.�¢��g�¥�_�|�c��9�¢`©¥ã��`hi�£�Y�ä.z�`}�.c�|}Ydi�eñ�®z�e9c�i�e9� R V�W�Y®Y�ä.z�`}��c�|hYdi�_�Y¡^�vwg.��|hYd�
`ç��_�g.�®��g.i�|h����i�g���ièewg��6Y�c�i�z�i�x�Y�_�`�x�c���|}Y§^�vfg���|}Yd� R ë i�ewW�`���_�g.i�ewYdí�eñcÖ��z	e9c�i�eð`ç�ð|}`h��Y
c�i�x�i�g.e~��i�g��Ïewg[�HYàY�ä�z�`h�.c�|hYdi�e R ëã¥«ewW�YdvfYñ`ç�¦c§�¢`h£.i�`©aH_dc�i�esx�`¸¯6YdvfYdi�_�Yñ��Ydef�¦YdYdi®efW�Y��®z�e7c�i�e
c�i�xyg�vf`h£.`hi�c�|sc�z�v7c�|s�¢`}£�i�c�ewz�vfY.¨Æ`he¯`ç�ñ^�vwg.^�g��¢Y�x�efW�c�e�efW�`ç�ñ��c����¢z	£�£.Y��¢e¤ewW�Y¡��z�e7c�i�e­_�g.z�|çx
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_�g���Ydv9c�£�Y R VXW�`���_�g.z�|çx���Y[x�g�i�Yñ��`��¢z�c�|}|h�¬��z�e�`heX`ç���¢z�£�£.Y��¢efY�x¬efW�Yñ^�vwg	x�z�_�ew`}��`}eI�®g�¥%ewW�YñefY��¢e
_dc��¢Y�x�Y��w`h£.i�Ydv¤��c���`hi�_�vfY�c��wY R ì x�Y��¢`h£.i�Ydv[�®`h£.W�e¤��c��.Y§`}���®Y�x�`�c�efY�x�Y�_�`ç�¢`}g.i��¤c���g.z�e¤ewW	Y
_�g��®^�c�vf`ç�¢g.i���`hi���g�|}��`}i�£SefY��¢eñ_dc.�¢Y¤Y&¯6Y�_�ew`}�.Ydi�Y��9� R

Ñ R T�R O ëÒi�_�g.vw^6g�v7c�ew`}i�£�ßàv7c�^�W	`ç_­��c�^�^�`}i�£�ewg�ý%��Ydi�e7�

Z4\�ZÀ`ç�ðc�ièYd��Ydi�eà�¢^�Y�_�`baH_dc�ef`}g�iè|çc�i�£�z#c�£.Y R VXW�YdvfY­`���i�g�`}i�W�YdvwYdi�e�x�Y��¢`}£�ièewW�c�eñx�`�_�e9c�ewYA�
�¢g�z�i�x��®z��¢e���Y[efW�Y¯vfY��¢^#g�i��¢Y[efg¬c�£.`h��Ydi�g	_d_�z�vwvfYdi�_�Y R Z4\�ZÛ_�g�z�|�x���Y[��g�x�`ba�Y�x�`hi��¢z�_�Wèc
�àc��®efg¬�¢z�^�^#g�vfeàewW�Y¤£�v7c�^	W�`ç_¤i�g�ef`©a6_dc�ef`hg.i�g�¥sYd��Ydi�e7� R ëÒi#�¢ewY�c.x¬g�¥¦�¢g.z�i�x¬�#Yd`hi�£Ö£�Ydi�Ydv7c�efY�x6¨



�.� t

V4g¡`}i��.Y��wew`}£�c�ewY[efW�Y��¢Y§c�vfY�c��G¨0c�x�Yd��Yd|hg.^�Ydv¤�¢W�g.z�|çxè_�vfY�c�efY�cÖ£�Ydi�Ydv7c�| ì \ k ý�°ÈewW�c�e���`}|h|
c�^�^�|}�ÖewW�vfg�z	£�W�g.z�eCefW�Yñ|h`b¥ãY­g�¥4c[^�vwg��IY�_�e R ì ¥ãewYdvà�¢`}£.i�`©aH_dc�i�e�x�Yd�.Yd|}g�^��®Ydi�e~ew`}��Y.¨=efW�Y­x�Yd��Yd|hª
g�^6Ydvà�¢W�g.z�|çx��HY¤`hi�efYdvw��`}Yd�¦Y�x�vwYd£�c�v7x�`hi�£ÖewW�Yd`}v�Ydí�^#Ydvw`}Ydi�_�Y[��`}ewWè�¢g.z�i�x R

Ñ R T�Ru� \��=�¢ewYd� �èg�i�`}ewg.vw`}i�£

V�W�Y�_�g.i�_�Yd^�e¤g�¥àc�^�vwg.£�v7c��Ìc�z�v7c�|¦�w`h£.i�c�efz�vwYÖ_dc�iâ��Y®Ydí�ewYdi�x�Y�xyefg¬efW�c�e¯g�¥�c��¢�=�¢ewYd� R
ëÒi�c�i¬Ydi���`}vwg.i���Ydi�e~vwY�ä�z�`}vw`}i�£SefW�Yñ��g.i�`hefg�vf`}i�£Sg�¥�c§_�g��®^�|}Ydí��w���wewYd��¨��¢g.z�i�x���cA�§^�vfg���`çx�Y
c�x�x�`}ew`}g�i�c�|0`}i�¥óg.vw�Öc�ew`}g�i�i�g�e�g.����`}g�z��C��`��¢z�c�|h|}�Ög�v��¢e9c�ew`��¢ef`ç_dc�|h|}� R

ì ^�|çc�i�e¡��c�i�c�£.Ydv¡¥ãvfg�� cy�Öc�i�z�¥Òc._�ewz�vf`hi�£�¥Òc�_G`h|}`hef� £�c���Y�c�i�`hi	ewYdvfY��¢ew`}i�£âc�i�c�|hg.£��òefg
ewW�Y­�¢�=�¢efYd�ú�®g�i�`}efg�vf`hi�£¯^�vfg���|}Yd� R é�¥ãefYdi¬^�vwg�x�z�_�ef`hg.i¬|h`}i�Yñ�Xg.vw��Ydv9�s`hi�¥ãg.vw��Ydi�£.`}i�YdYdv9�¦efW�c�e
ewW�YdvfY§`ç�ðcÖ^�vfg���|}Yd� ��`hefWÀc�_�g.��^�|}Ydí��¢�=�¢efYd� �6Y�¥ãg�vfY¯efW�Y�_�g.��^�z�efYdv9��vfY�_�g.£�i�`}ïdY§ewW�Y[^�vfg���ª
|hYd� R VXW�Y[Ydí�^6Ydvw`}Ydi�_�Y�x���g.vw��Ydv7��W�c��.Y[�#Y�_�g��®YS�wz��Æ_Gg�i��f_�`}g�z��w|h��_�g�i�x�`}ew`}g�i�Y�x�ewg�efW�Y�c�z�v9c�|
�¢`h£.i�c�efz�vwY¤g�¥>efW�Y¯�¢�=�¢efYd� R õ
W�Ydi¬ewW�Y[�¢z��H_�g.i��f_�`}g�z��¦Ydí�^6Y�_�e9c�ef`hg.i¬vwYd£�c�v7x�`hi�£§ewW�Y[c�z�v7c�|Æ�¢`}£�ª
i�c�efz�vwY®g�¥�ewW�YÖ�¢�=�¢efYd�ø`ç�­i�g.e¤��YdeE¨0��g�vf��Ydv9�ñg�¥ãefYdiÀW�c��.Y§efW�YÖc���`}|h`}eI��ewg�c�^�^�vfg�í�`h�Öc�ewY§efW�Y
|hg�_dc�ew`}g.i�g�¥s�¢^6Y�_�`©aH_�^�vwg.��|hYd�Ö� R

ì i�`}i�ewYdvfY��¢ew`}i�£SYdí�^6Ydvf`h�®Ydi�e��Xg.z�|çx��6Y¤ewg�c�z�v9c�|h`}ïdY¯_�Ydvfe9c�`hièx�c�Yd�®g�ièc�_�ef`}��`}ew`}Y����wz�_�W�c��
i�Yd�à�G¨Æe7c�|h�H¨0c�i�x���c�`h| R ì iyg����¢Ydvf��Ydvñ_�g�z	|çxy|h`��¢ewYdiyewg�W�g��newW�Y��wY§z�ew`}|h`}ew`}Y��¯c�vfY§z��¢Y�x R ëÒe�`ç�
g�����`hg.z��¦efW�c�eXewW�`��X��g�vf�Ö_�g�z�|�x��6Y­x�g�i�Y¤z��¢`}i�£®�9_�vw`}^�e9�Xc�i�x��we9c�ew`��¢ew`�_dc�|H¥ãYdY�x���c._9�H¨�W�g��XYd��YdvE¨
��g.i�`hefg�vf`hi�£è_�g.z�|�xèe9c���Y§^�|çc._�Y��¢Y�_�g.i�xyW�c�i�xè��W�`h|}Y®�Xg�vf��`hi�£�g�iyg�efW�Ydv¤^�vwg
�IY�_�e9� R V�W�Y§g.��ª
�¢Ydvw��Ydv���`}£�W�e�g�i�|}��^�c���c�ewefYdi�ef`hg.i�x�z�vf`}i�£è_�Ydvwe7c�`}i c�z�v7c�|}|h����z��¢��ew`}��Y�� R VXW�Y§�®g�i�`}efg�vf`hi�£
��g.z�|çx�i�g.eCvfY�ä�z�`hvfY­efW�Yd`hvXewg.e9c�|0c�efewYdi�ef`hg.i��HY�_dc�z��¢Yñg�¥4ewW�Y¤�¢z��«_�g�i��f_�`}g�z��~¥óYdY�x���c._�� R V�W�`ç��`ç�
c�ewg��ÖYdí=c��®^�|hY¤��z�e���c���^�vfg.��g��.Yà¥ãz�efz�vwY¤Ydí�^HYdvf`h�®Ydi�e9c�ew`}g�i R

ì i�g�efW�Ydv¡`}i�efYdvwY��¢ef`hi�£yYdí=c���^�|}Y���g�z�|�xâ��Y�ewgÛc�z�v7c�|}`hïdY��¢�=�¢ewYd�Úvfg�z�ef`hi�YA�SefW�c�e¡z��¢z�c�|h|}�
c�¯6Y�_�eX�¢�=�¢ewYd��^#YdvI¥ãg.vw�Öc�i�_�Y R V�W�Y��¢Y�vfg�z�ef`hi�Y��s�Öc��¤W�c�i�x�|}Yà^�c�£.YC¥Òc�z�|}e9�G¨�^�vwg�_GY��f�%�¢�ðc�^�^�`}i�£�¨
x�`ç�¢�®�¢YdYd�=�G¨.g�vX�¢`h�®`h|�c�v¦^�vwg�_�Y��f�¢Y�� R k g��f�w`h��|}�§c��¦�¢z��.�IY�_�e9�¦x�Yd��Yd|}g�^SYdí�^6Y�_�e9c�ew`}g�i��4g�¥ÆefW�Y�Ydi���`}ª
vwg.i���Ydi�eE¨�efW�Yd��_�g.z�|�x�x�YdefY�_�eàc�i�x�|hg�_dc�ewY[^�g��f�¢`}��|hY¤^�vwg.��|hYd� c�vwY�c.�j�Iz��¢eàc���ewW�Y¤^�vwg	x�z�_�ew`}g�i
|h`}i�Y¯��g�vf�.Ydv R
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Ñ Ru��R T V�v7c�`}i�`hi�£�VX`}��Y

õo`}ewWSvfY��¢^�Y�_Ge>ewg¯x�Yd��z�£.£�`}i�£ðg.v4c�i�c�|}��ïd`}i�£ð�6YdW�c���`}g�vE¨�`he~c�^�^�Y�c�v9�0efW�c�e%c�x�Yd��Yd|hg.^�Ydv���z��¢e
�¢^6Ydi�x��w`h£.i�`©aH_dc�i�e�ew`}��Y¡��Y�_�g.��`}i�£�¥Òc���`}|h`�c�vð��`}ewW�efW�Y§�¢g.z�i�xèg�¥Cc��¢�=�¢ewYd�Ùg�v�^�vfg�£.v9c�� R ëã¥
ewW�`��Sc�z�v7c�|Cewv7c�`hi�`}i�£�^6Ydvw`}g�xâ`ç�­i�g�eSvwYAc�|}`hïdY�xâ`}e[c�^�^6Y�c�v9�­|}Y��f�¯`hi�¥ãg.vw�Öc�ef`hg.iâ`ç�¯£�c�`}i�Y�xy¥ãvwg.�
ewW�Y��¢g.z�i�x R {�g.v¡Ydí�c���^�|}Y.¨�câx�Yd��Yd|hg.^�Ydv�g�i k vwg
�NY�_�e¬ZÆ`ç�wewYdi�W�c�xÏ�6YdYdi��Xg.vw��`}i�£���`}ewWoc
£�`}��Ydiò�w^HY�_G`©aH_dc�ew`}g�iÏ��W�`�_�Wò_�g�i�e7c�`}i�Y�xác���z�£ R °~|}Y�c�vf|h�á��W�YdiÏ|h`��¢ewYdi�`}i�£âefgyewW�Y�^�vwg.£�v7c��
Ydí�Y�_�z�efYñefW�Y�efv9c�`hi�Y�x¬x�Yd��Yd|hg.^�Ydv~�ðc.��W�c���`}i�£­Ydí�^6Y�_�e7c�ef`hg.i��s��YdeXg�v~��vfg���Ydi R õoW�Ydi¬c�i�g.ewW�Ydv
x�Yd��Yd|}g�^	Ydv���c��¦c��w��Y�x�efgSYdi�efYdv~ewW�Y­x�Yd��z	£�£.`hi�£§^�vwg	_�Y��f�¦ewW�YE��_�g.z�|çx��Öc���Yà��Ydvw�¡|h`}ewef|hY­�¢Ydi��wY
g�¥àewW�YÖ�¢g.z�i�x��6Yd`}i�£�^�vfg�x=z�_�Y�xâ��Y�_dc�z��¢Y�efW�Yd�ÀW�c�xyi�g.e[x�Yd��Yd|hg.^�Y�xâewW�YÖ�¢^�YA_�`©aH_dc�ew`}g�iác�i�x
ewW�Y§�¢g.z�v9_�Y R

V�W�`ç�ð�¢z�£.£.Y��¢e9��efW�c�e�efW�YdvwY[`ç�ðc®ewv7c�`}i�`hi�£�ef`h�®Y[g�vñ�wYdi��¢`hef`hïd`}i�£�^�Ydvf`hg�xèefW�c�e�c�x�Yd��Yd|hg.^�Ydv
��z��¢eð£�g�ewW�vfg.z�£�W�efg�£�c�`hi�efW�Y§£.vwY�c�ewY��¢e��6Ydi�Y�a�eð¥ãvwg.� �wg�z�i�xè`}i�efW�Y�_�g.��^�z�ef`hi�£�Ydi���`}vwg.i�ª
��Ydi�e R

Ñ R T {�z�ewz	vwY Q `}vfY�_�ew`}g�i��

Ñ R T�R � ëÒi��¢efvwz��®Ydi�ew`}i�£�Z0c�vf£�Y k vfg�£.v9c����

V�W�Y­|�c�vf£�Y��¢eð^�vwg.£�v7c��ÙewW�c�eñZ4\�Z W�c.����YdYdi�c�^�^�|h`}Y�x�ewg�`���ewW�Y[ewW	Y m oñë±°��¢g�vfe�vwg.z�ew`}i�Y R
VXW�Y§i�z��§��Ydv�g�¥C�¢g.z�v9_�Y¡|h`}i�Y��ð_�g��®^�z�ewY�x�z��¢`}i�£�ewW�Y m oñë±°�z�ew`}|h`}eI� p	� �ðc���c�^�^�vwg.í�`}��c�efYd|h�
P t � R ëÒe¤`��¤x�Y��w`hvfY�x�efg�ewY��we[Z4\�Z]g�iá^�vfg�£.v9c����­Ydí=_�YdY�x�`}i�£â�E@=¨�@.@�@�|h`}i�Y���efgèx�YdefYdvw�®`hi�Y®ewW�Y
g��.YEvwW�Y�c.x�g�¥~ewW�Y§`}i��¢efvwz��®Ydi�e9c�ew`}g�i�c�i�x�ewW�Y§vfY�c�|}`hef��g�¥Cz��¢`}i�£¬Z4\�Zò`hi�vfY�c�|4�Xg.vw|�xè�¢g�¥ãef��c�vfY
x�Yd��Yd|}g�^	��Ydi�eCYdi���`}vwg.i���Ydi�e7� R

Ñ R T�Rut k vfg�£.v7c���\�`}£�i�c�ewz�vfY��

ëÒe¦��c��§��Yñ^#g��9�¢`h��|}Yñewg§Y��¢e7c���|}`ç�¢W¬c[£�Ydi�Ydv7c�| ì \ k ý�°ò��W�`ç_7W¬_�vwY�c�ewY��Xc[x�`ç�¢ef`hi�_�ef`h��Yñc�z�v7c�|
�¢`h£.i�c�efz�vwYà¥ãg.vCc�°Ï^�vfg�£.v9c���`hi�c�iÖc�^�^�|}`ç_dc�ew`}g�i�x�g.��c�`hi R ì i¬c�z�v7c�|Æ�¢`}£�i�c�ewz�vfY��Öc��[^�vfg���`�x�Y
`hi��¢`}£�W�e�`}i�efg¬^	vwg.£�v7c��ø�#YdW�c���`}g�v R¯å c��wY�x�g.i�`}i�`hef`çc�|sYdí�^�Ydvf`hYdi�_�Y��¯c�x�Yd�.YE|hg.^�Ydv���c���x�YdefYdvfª
��`}i�Y­��W�c�e�^�c�vwe�g�¥4ewW�Y[_�g�x�Y­`��XYdí�Y�_�z�ef`hi�£	¨=W�g��
ewW�Y¤^�vwg.£�v7c�� �6YdW�c��.Y��Cg�iècS£.`}�.Ydi¬`hi	^�z�ed¨
c�i�x�i�c�vwvfg��ÈewW�Y[�¢Y�c�v7_�W��¢^�c._�Y­��W�Ydi�x�Yd��z�£.£�`}i�£ R
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Ñ Ru��R � ì ^�^�vwg.^�vw`�c�efY§\�g.z�i�xy\�Yd|hY�_�ef`hg.i

V�W�Y�z��¢Y�¥ãz�|}i�Y��f��g�¥Æ�¢g�z�i�x§`hi®c­_�g.��^�z�ef`hi�£­Ydi���`}vfg�i��®Ydi�e���`}|h|=��Yàx�`hvfY�_�ew|}�[vwYd|�c�efY�xSefg�efW�Y
ä.z�c�|h`}ew��g�¥�efW�Y ì \ k ý�° R éài�Y®��z��¢e¤_7W�g�g��¢Y®�¢g�z�i�xy^�c�ewefYdvwi��­��W�`�_�W�^#g�vfewv7c���c�^�^�vfg.^�vw`�c�efY
`hi�¥ãg�vf��c�ef`hg.i+��`hefW+vfY��¢^#Y�_�eÖefg�c £�`}��YdioewW�Y�g�_d_�z�vfvwYdi�_�Y��Öc�^�^	`hi�£ R {�g�v�Ydí=c��®^�|hYÀ��W�Ydi
`hi��¢efvwz��®Ydi�ef`hi�£ðefW�YC�6g�x��[g�¥Hcð|}g�g�^�`he>`����®g�vfY�c�^�^�vfg�^�vf`çc�ewY�ewgñz��¢Y��¢W�g.vwe%^�Ydv7_�z��f�¢`}��Y¦�¢g.z�i�x��
c��sewW�Yd�®efYdi�x¡efg¯�#Y�Ydí�Y�_�z�efY�xS¥ãvfY�ä.z�Ydi�ef|h� R V�W�Y��¢Yà^�Ydv7_�z��f�¢`h��Y��wg�z�i�x��¦�¢YdYd��|}Y��f�¦x�`ç�wewv7c�_�ef`hi�£
ewW�c�iÀcÖvwY�_�z�vfvw`}i�£�`hi��¢efvwz��®Ydi�eà�¢g.z�i�x R¯Q c�e9cÖefv9c._9��`}i�£�`��ð��Y��we­c.�f�¢g�_�`�c�ewY�xèefg¬�¢g.z�i�x��ðefW�c�e
W�c���Y�x�`��¢ew`}i�_�e¡^�`he7_�W R V�W�YÖvwYd|�c�ef`h��Y�x�`¸¯6YdvfYdi�_�YÖ�HYde¢�XYdYdiái�g�efY��¯W�`}£�WÏ`hiÏ^�`he7_9Wá`��SW�c�v9x ewg
x�`ç�¢ef`hi�£.z�`ç�wW R

Ñ Ru��Rut ì z�v9c�|0ý%í�^6Y�_�e9c�ew`}g�i��

õoW�Ydi��Xg.vf��`}i�£y��`}ewWoc�ioc�z�v7c�|}`hïdY�xÏ^�vfg�£.v9c��Þg.i�Y��#Yd£�`}i���efgâ£�Ydi�Ydv7c�efY�Ydí�^HYA_�e9c�ew`}g�i��
g�¥4efW�Y§�¢g�z�i�x�^�vwg�x�z�_�Y�x���Y�¥ãg.vwY¤^�vwg.£�v7c��ÕYdí�Y�_�z�ef`hg.i R¦å c��wY�x¬g.i�^�vfYd��`}g�z���Ydí�^6Ydvw`}Ydi�_�Y.¨=g�i�Y
�¢z��«_�g�i��f_�`}g�z��w|h��¥ãg�vf����c�i[Ydí�^#Y�_�e9c�ew`}g�iSg�¥	efW�YC£�Ydi�Ydv7c�efY�xS�¢g�z�i�x¯�6Y�¥ãg�vfYCewW�vfg���`hi�£ðc�i[g.�6�IY�_�e
`hi�efg¬c�£�c�vf��c�£.Y R V�W�Y��fc���YÖc�^�^#Y�c�v7�ðefg���Y¡ewvfz�Y§��`}ewWâvfY��¢^�Y�_�e�efg¬^�vfg�£.v9c�� c�z�v9c�|h`}ï�c�ef`hg.i R
ì �CewW�Yñ�¢g�z�v7_�Yñ_�g�x�Y�`��~_GW�c�i�£.Y�x6¨�c�i�`hi�efYdvwi�c�|�Ydí�^6Y�_�e7c�ef`hg.i®g�¥ÆefW�Yð�wg�z�i�x�ewg[�HYà^�vfg�x=z�_�Y�x¡`��
£�Ydi�Ydv7c�efY�x��¢z��6_�g�i��9_�`hg.z��¢|h� R õoW�Ydi¬efW�Y­^�vfg�£.v9c��ú`��¦Ydí�Y�_�z�efY�x¬efW�YñYdí�^6Y�_�e7c�ef`hg.i��Xc�vwY¤Yd`hefW�Ydv
��Ydeàg.v���vwg.��Ydi R

Ñ Ru��Ru� °~g	x�Y û Yd^�|�c��

ì ��Ydí�^HYdvf`hYdi�_�Yá`ç��£�c�`}i�Y�xÈ��`}ewWÈefW�YÛc�z�v7c�|}`hï�c�ew`}g�i«¨[cÏ�®Ydi�e9c�|­^�g.`}i�ewYdv�`���Ydi���`��¢`}g�i�Y�x
ewv7c���Ydv9�¢`}i�£yewW�Y�_�g�x�Y R ì ¥óefYdvÖc�ewefYdi�x�`hi�£Ûcy�®z��¢`ç_dc�|Í¨~`©¥[cyvfY�_�g�v7x�`hi�£ g�¥¤ewW�Y�^6YdvI¥ãg�vf�Öc�i�_�Y
`ç�§^�|çc���Y�x6¨4g�i�Y�ewYdi�x��§ewg���`ç�¢z�c�|h`}ïdY�efW�Y�^#YdvI¥ãg.vw�Öc�i�_�Y�c��f�wg�_�`çc�ewY�xÛ��`}ewWáefW�Y��¢g.z�i�x�� R ý%í�ª
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if (i < 10) {
printf("In the true part\n");

}
else {

printf("In the flase part\n");
}GEN_STMT

STMT_IF_ELSE

GEN_BINOP
BINOP_LT

GEN_EXPR
EXPR_LNAME

GEN_NAME
<i>

GEN_EXPR
EXPR_ICON

GEN_ICON
<10>

GEN_EXPR
EXPR_BINOP

GEN_FUNC_LP
FUNC_NAME_LP

GEN_FNAME
<printf>

GEN_STMT
STMT_COMPSTMT

GEN_COMPSTMT
COMPSTMT_STMTS

GEN_STMT_LIST

GEN_STMT
STMT_EXPR

GEN_EXPR
EXPR_LFCALL1

GEN_EXP_LIST

GEN_EXPR
EXPR_STRING

GEN_STRINGS

GEN_STRING
"In the false part\n"

GEN_FUNC_LP
FUNC_NAME_LP

GEN_FNAME
<printf>

GEN_STMT
STMT_COMPSTMT

GEN_COMPSTMT
COMPSTMT_STMTS

GEN_STMT_LIST

GEN_STMT
STMT_EXPR

GEN_EXPR
EXPR_LFCALL1

GEN_EXP_LIST

GEN_EXPR
EXPR_STRING

GEN_STRINGS

GEN_STRING
"In the true part\n"

if_then_part(before) if_else_part(before)
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GEN_STMT
STMT_EXPR

GEN_STMT
STMT_EXPR

GEN_STMT
STMT_FOR_EEES

GEN_STMT
STMT_COMPSTMT

GEN_BINOP
BINOP_LT

GEN_EXPR
EXPR_LNAME

GEN_NAME
<i>

GEN_EXPR
EXPR_ICON

GEN_ICON
<10>

GEN_EXPR
EXPR_BINOP

GEN_COMPSTMT
COMPSTMT_STMTS

GEN_STMT_LIST

GEN_EXPR
EXPR_LFCALL1

GEN_EXP_LIST GEN_FUNC_LP
FUNC_NAME_LP

GEN_FNAME
<printf>

GEN_EXPR
EXPR_STRING

GEN_STRINGS

GEN_STRING
"In for loop\n"

for (i = 0; i < 10; ++i) {
printf("Inside for loop\n");
printf("sample body\n");

}

GEN_BINOP
BINOP_LT

GEN_EXPR
EXPR_LNAME

GEN_NAME
<i>

GEN_EXPR
EXPR_ICON

GEN_ICON
<10>

GEN_EXPR
EXPR_BINOP

GEN_EXPR
EXPR_UNOP

GEN_UNOP
UNOP_INC

GEN_EXPR
EXPR_LNAME

GEN_NAME
<i>

GEN_EXPR
EXPR_LFCALL1

GEN_EXP_LIST GEN_FUNC_LP
FUNC_NAME_LP

GEN_FNAME
<printf>

GEN_EXPR
EXPR_STRING

GEN_STRINGS

GEN_STRING
"sample body\n"

for_statement_enter(before)
for_statement_exit(after)

for_body_end(after) for_body_begin(before)
¥
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GEN_COMPSTMT
COMPSTMT_STMTS

GEN_STMT_LIST

GEN_STMT
STMT_COMPSTMT

GEN_BINOP
BINOP_LT

GEN_EXPR
EXPR_LNAME

GEN_NAME
<i>

GEN_EXPR
EXPR_BINOP

GEN_EXPR
EXPR_ICON

GEN_ICON
<10>

GEN_STMT
STMT_EXPR

GEN_EXPR
EXPR_BINOP

GEN_EXPR
EXPR_BINOP

GEN_EXPR
EXPR_LNAME

GEN_BINOP
BINOP_ASGN

GEN_NAME
<i>

GEN_EXPR
EXPR_ICON

GEN_ICON
<1>

GEN_EXPR
EXPR_LNAME

GEN_BINOP
BINOP_PLUS

GEN_NAME
<i>

GEN_STMT
STMT_EXPR

GEN_EXPR
EXPR_LFCALL1

GEN_EXP_LIST GEN_FUNC_LP
FUNC_NAME_LP

GEN_FNAME
<printf>

GEN_EXPR
EXPR_STRING

GEN_STRINGS

GEN_STRING
"In the loop\n"

while (i < 10) {
printf("In the loop\n");
i = i + 1;

}

GEN_STMT
STMT_WHILE

while_body_end(after) while_body_begin(before)

while_statement_enter(before)
while_statement_exit(after)
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�¢^6Y�_�`©aH_dc�ew`}g�iS`���_9W�g��¢Ydi¤����ewW�YC�¢g�z�i�x¯^�c�ewefYdvwi¡�¢^6Y�_�`baH_dc�ef`hg.i¤��z�efewg.i¯¥ãvwg.�nefW�YX�w^�Y�_�`baH_dc�ef`hg.i
_�g��®��c�i�x¬��`hi�x�g.� R {>`}£�z�vfY ��Ru� @¡x�Yd^	`ç_�e7�¦ewW�Y[�¢Yd|hY�_Gew`}g�i¬^�vfg�_�Y��f� R ë i¬ewW�Y¤Ydí�c���^�|}Y­c§|h`��¢eXg�¥
�¢g�z�i�x��­`��ð^�vfg���`çx�Y�x�¥óg.v�ewW�Y®z��¢Ydv�ewg�_9W�g�g��¢Y[¥ãvwg.� R VXW�Y§z��wYdv[_dc�i�|}`ç�wewYdiâewg�c�i���g�¥�efW�Y��¢Y
�¢g�z�i�x��C���®_�|h`�_9��`}i�£¯ewW�Yà^�|çc��[��z�efewg.i R õoW�Ydi®efW�Y­x�Y��¢`}vwY�x��¢g.z�i�x�`ç�s|}g�_dc�efY�x�ewW�Yàz��¢YdvC_�|}`ç_��=�
g���ewg�c.�f�¢g�_�`çc�efY¯efW�Y¯�wg�z�i�x���`}ewW�ewW�Y[vwYd|�c�ewY�x��¢^�Y�_�`baH_dc�ef`hg.i�_�g.���Öc�i�x R

��R Ñ Ru� {�z�efz�vwY û Yd|}Y�c��wY��

ì x�x�`}ew`}g�i�c�|H¥óY�c�ewz�vfY��ð_dc�i��#Y§c�x�x�Y�x�efg�ewW�Y¡ß m ë R V�W�Y��¢Y[`hi�_�|}z�x�Y.¨	��z�eàc�vwY[i�g.eà|h`}��`}ewY�x
ewg î

� R ì ¥ãz�|h|H¥ãY�c�efz�vwY�x���z��w`ç_àY�x�`}ewg.v R

t�R ì �¢g�z	i�x¬|h`}��v7c�vf�Ö£�Ydi�Ydv7c�ef`hg.i�efg�g.| R

��R ì |h`}��v9c�vw�¬g�¥Ë� Q ì k H���c�i�x��¢g�z�i�x��

T�R ì iè`hi�ewYd£.v7c�efY�x¬£.v9c�^�W�`ç_�vwz�i�ef`h�®YñYdi���`hvfg�i��®Ydi�eX��W�`�_�W��¢z�^�^6g�vfe9��ewW	Y¯x���i�c��®`ç_¤�®g�x�ª
`baH_dc�ef`}g�i�g�¥ ì \ k ýX°�\ R VXW�Y��wY¯c�efefvw`}��z�ewY���`hi�_�|}z�x�Y­efW�Y­�¢e7c�efY­g�¥sc�iè�¢^�Y�_�`baH_dc�ef`}g�i�c�i�x
efW�Y[£�`}�.Ydiè�¢g�z�i�x�c�efewvf`h��z	ewY����¢z�_�W�c����¢g.z�i�x¬ef��^�Y.¨	|hYd��Yd|Í¨	c�i�x¬^�c�i R
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{>`}£�z�vfY �=R�t � VXW�Y ì �9�¢Ydvwef`hg.i�ë i�ewYdv¢¥Íc._�Y[\�_�vfYdYdi

{�`h£.z�vwY ��Rut ��£�`}�.Y��¯c�i�xâYdí=c��®^�|hY®g�¥àefW�Y�c.�f�¢Ydvfew`}g�iáYd��Ydi�e¤��`}i�x�g�� R ì iáYd�.Ydi�e¤i�c���Y�x
N�êl¹�O N;åVORQ é?OU¬sW�c�����YdYEi�_�vfY�c�efY�x R VXW�Y[c��f�¢Ydvfew`}g.i¬`ç��|hg�_dc�ewY�x�`hi¬efW�Y­efYdí�eX��`hi�x�g.� R õoW�Ydi�ª
Yd��Ydv�efW�`ç�¯c.�f�¢Ydvwef`hg.iè¥Òc�`}|���efW�Y�YE��Ydi�eñ�#Y�_�g��®Y��­ewvfz�Y R V�g�g.|ç�­c�vfY�c���c�`h|�c���|}Y§efgèc��9�¢`ç�¢e¯`hi�efW�Y
_�vwY�c�ew`}g�i�g�¥4efW�Y¯c.�f�¢Ydvfew`}g�i�`hi�_�|}z�x�`hi�£�efW�Y­��c�vf`çc���|hYñ|}`ç�weàc�i�x�ewW�Y¤£�v7c�^�W�`�_dc�|ÆYdí�^�vfY��f�¢`hg.i���Yd��ª
^�c�x R

{�`h£.z�vwY ��Rut P[£�`}��Y��¦c�i�Ydí�c��®^�|hYñg�¥0efW�YñvfYd|çc�ew`}�.Yàew`}��Y�x�Yd��Ydi�e R V�W�Yñz��¢YdvXW�c��X_�vfY�c�ewY�x¬c�i
Yd��Ydi�e�i�c��®Y�xâew`}�®Y Ydí�^�`hvfY�x R V�W�`hvfeI�y�¢Y�_�g.i�x��ScA¥óefYdv[efW�YÖc�_�ef`h��c�ef`hg.i�g�¥àefW�YÖYd�.Ydi�e¤i�c���Y�x
Yd��Ydi�e7@�ewW�YCYd��Ydi�e>ef`h�®Y Ydí�^�`}vwY�x§��Y�_�g.��Y��4ewvfz�Y R ì |h`��¢e4g�¥���c�vf`çc���|}Y���c�i�x¯Ydí�^�vwY��9�¢`hg.i¡��Yd��^�c�x
`ç�ðc��.c�`h|�c���|}Yñewg�c.�f�¢`��¢e�`hièefW�Y¯_�vfY�c�ef`hg.i�g�¥4vwYd|�c�ef`}��Yñef`h�®Y[Ydí�^�vwY��f�¢`}g.i�� R
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{�`h£.z�vwY �=R�t ��V�W�Y�\�^�Y�_�`baH_[\���i�e9c._�ew`�_ñýsi�ew`}eÒ��ëÒi�efYdv¢¥Íc._�Y[\�_�vwYdYdi

{�`h£.z�vwY ��Rut �S£.`}�.Y���c�i�YEí�c���^�|}Y[g�¥s�w^HY�_�`baH_­�w��i�e7c�_Gew`�_àYdi�ew`}eI�®Yd��Ydi�e���`}i�x�g�� R ì i�Yd��Ydi�e
i�c��®Y�x(O(í§O(ë³¬¢@ñ��W�`�_�W¡_�g�vfvwY��¢^#g�i�x��4ewg¯cà¥ãz�i�_�ew`}g�i¡YEi�efvw�¤W�c��4��YdYdi®_�vfY�c�ewY�x R V�W�Y �����	��j	�.�.2
�����	��j	�.�.2 _�g�|}z���i�|}`ç�¢e7��ewW�Y�Ydi�ew`}ew`}Y��¡c���c�`}|çc���|hY Rkô YdvwY�ewW�Y�_dc�ewYd£.g�vf�º¨��+ëVQs¬�êlSMë�N�¨���W�`�_9W
^�vwg.��`�x�Y���efW�Y�Yd��Ydi�eÖ�¢^#Y�_�`©a�Ydv¬|}`ç�¢e��¢W�g.��i«¨�W�c.���6YdYdi+�¢Yd|}Y�_�ewY�x R °¦W�g�g��¢`hi	£áefW�Y�¥ãz�i�_�ew`}g�i
_dc�efYd£�g.vw�Öc�|ç�¢g¯£.Ydi�Ydv7c�efY��¦ewW�Y � - ���="�� � J�!���� � ��! �f_�vfg�|}|çc���|}Y���`hi�x�g.� R ì |h|	g�¥>ewW�Y�¥óz	i�_�ew`}g�i��
c���c�`}|çc���|hY®`hiáefW�YÖ�¢g�z�v7_�Y�_�g�x�Y�c�vwYÖ|}`ç�¢efY�x R ëã¥ñcÖ¥ãz�i�_�ef`hg.iá`ç�¯i�g.e[_�W�g��¢Ydiy¥óvfg�� ewW�YÖ|}`ç�¢e¡c�|}|
¥óz�i�_�ef`hg.i��ðc�vwY¯c�^�^�|}`ç_dc���|hY R
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£�Ydi�Ydv7c�|ñ�¢��i�e9c._�ew`�_®Ydi�ew`}eÒ�S}óa�£�z�vfY �=R�t O)~7¨CewW�Y��¢^6Y�_�`©aH_��¢��i�e9c._�ew`�_®Ydi�ew`}eI� } a�£.z�vwY �=R�t ��~7¨CewW�Y
c��f�¢Ydvfef`hg.iz}óa�£�z	vwY �=Rut ��~9¨	c�i�x¬efW�Y¯vfYd|çc�ew`}�.Y¤ew`}��Y�x�Yd��Ydi�e÷}óa�£.z�vwY ��Rut P�~ R

{�`h£.z�vwY ��Rut O�£�`}��Y��¯c�iâYdí�c��®^�|hYÖg�¥�efW�YÖ£.Ydi�Ydv9c�|X�¢��i�e9c._�ew`�_¡Ydi�ew`}eÒ��Yd��Ydi�e���`}i�x�g.� R ì i
Yd��Ydi�e6i�c��®Y�x�é�î»¬�Q�¼:¬'O*â�¬ÆW�c.�6�6YdYdiS_�vwY�c�ewY�x R õoW�Ydi�Yd��YdvHefW�YsefYdí�e>£.`h��Ydi¤`hi¯ewW�YCefYdí�e«��`}i�x�g��
`ç��Ydi�_�g.z�i�ewYdvfY�x�`hièefW�Y§�¢g�z�v7_�Y¯_�g	x�Y­efW�Y¯YE�.Ydi�e��#Y�_�g��®Y���efvwz�Y R VXW�Y ".� , �����l��� L � ��z�ewefg�i
c�|}|hg.�à�sewW	Yñz��¢Ydv�ewg�_�g�^��®ewYdí�e��¢Yd£��®Ydi�e9�¦x�`}vwY�_�ef|h�¡¥ãvwg.� ewW�Yñ^�vfg�£.v9c��þ�¢YE£��®Ydi�e~W�`h£.W�|h`}£�W�efY�x
`hièewW�Y¡ß m ës�Öc�`}i��f_�vfYdYdi R



{>`h£.z�vfY �=R�t OþV�W�Y§ßðYdi�Ydv7c�|~\���i�e7c�_�ef`ç_ñýsi�ew`}eI�ÖëÒi�efYdvI¥Òc�_�Y[\�_GvwYdYdi
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{�`h£.z�vwY �=R�t Ñ�x�Yd^�`ç_�e7�ðefW�Y��f_�vfYdYdi�vfYd|çc�ewY�xyewg�efW�Y � �=�=���� R¯ô YdvfY�efW�Y§�.c�vf`çc���|}Y¯efg�ewv7c�_��
c�i�xÏewW	Y�Yd��Ydi�e®�w^HY�_�`ba�Ydv9�§efW�c�eÖ_�g.i�efvwg.|�ewW�Y�ewv7c�_7��`hi�£âc._�ew`}�.c�ef`}g�i]c�vfYè�w^�Y�_�`ba�Y�x R ëÒi�ewW�`��
Ydí�c���^�|}Y�cy�¢^�Y�_�`baH_dc�ew`}g�i�_�g��®��c�i�xÏi�c��®Y�xá`}ewYdv7c�ef`hg.iò��W�`ç_�Wá`��¡c��®Yd�®��Ydv¡g�¥¤ewW�Y�_�|çc.�f�
��z�����|hY§W�c.���6YdYdi�_�vwY�c�ewY�x R ëÒe�`ç��g�¥sef��^�Y � �������� c�i�x�`ç�ð_�z�vfvwYdi�ef|h�¬g�i R VXW�Y§�.c�vw`�c��	|hYÈêX`ç�
�HYd`}i�£�efv9c._���Y�xè`hiá_�g.i�ew`}i�z�g.z��ð�®g�x�Y���W�YdiºO(í�O*ëL¬w@���Y�_�g.��Y��­efvwz�Y®z�i�ew`}|�O(í�O*ëL¬�����Y�_�g.��Y��
ewvfz�Y R V�W�Y2O(í§O(ë³¬¢@�c�i#x½O*í:O(ë³¬'�¯W�c���Yñ�6YdYdi�_�W�g��¢Ydi�¥ãvwg.�ÕewW�Y¤|h`��¢eàg�¥s_�vfY�c�efY�x¬Yd��Ydi�e7� R



{>`h£.z�vfY �=R�t Ñ V�W�Y � �������� û Yd|çc�efY�x�ßðv7c�^�W�`�_dc�| m �¢YdvàëÒi�efYdv¢¥Íc._�Y[\�_�vwYdYEi

ýs�.Ydi�eÆ�w^HY�_�`baH_dc�ew`}g�i¯e9c���Y��Æ^�|�c�_�Ys£.v7c�^�W�`�_dc�|}|h�¤����i�c��®`hi�£ðc�i�xS�¢^�Y�_�`b¥ã��`}i�£ðefW�Y¦c�ewefvw`}��z�ewY��
_�g�vfvwY��¢^6g.i�x�`hi�£�ewg�ewW�Y�¥óg.z�v[Yd��Ydi�e¯eI��^#Y��S�¢z�^�^#g�vfewY�xâ���ÀZ4\�Z R V�W�Y��¢YÖYd��Ydi�e7�­`hi�_�|}z�x�YÖewW	Y
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{�`h£.z�vwY ��Rut�T x=Yd^�`ç_�e7��efW�YÖ�f_�vwYdYdiâvfYd|çc�ewY�xyewg�ewW�Y ���������� R o�g.ew`�_�Y®W�YdvwY®ewW�c�e[efW�Y®z��¢Ydv
�¢^6Y�_�`©a�Y��­c��¢e7c�vfe­c�i�xèYdi�xèYd��Ydi�eñ�¢^�Y�_G`©aH_dc�ew`}g�i R ëÒièewW�`��ðYdí=c��®^�|hY¡ewW�Y§z��wYdvàW�c.��_�vwYAc�efY�x�c
�¢^6Y�_�`©aH_dc�ew`}g�iá_�g��®�Öc�i�xyi�c��®Y�xâ��z�����|}Ydz�^À��W�`ç_�Wy`ç�¯c��®Yd�§�#Ydv¤g�¥�ewW�Y�_�|�c��f�­��z�����|}Y R ëÒe
`ç�ðg�¥Cew��^�Y ���=�=���� c�i�x�`ç�­_�z�vwvfYdi�ew|}��g.i R VXW�Y®�¢g�z�i�x�`ç�ðYd�®`}ewefY�xè`hiâx�`ç�f_�vfYdewY¡��g�x�Y§��W�Ydi
O(í�O(ë³¬w@���Y�_�g.��Y��­efvwz�Y®z�i�ef`}|)O(í§O(ë³¬'�§�6Y�_�g��®Y��ðefvwz�Y R VXW�YHO(í�O*ë³¬¢@�c�i�xpO(í�O*ëL¬��SW#c��.Y[�6YdYdi
_�W�g��¢Ydi�¥ãvfg��ÙewW�Y¤|h`��¢e�g�¥s_�vfY�c�efY�x�Yd�.Ydi�e9� R



{>`h£.z�vfY �=R�t�T V�W�Y ���������� û Yd|çc�efY�x�ßðv7c�^�W�`�_dc�| m �¢YdvàëÒi�efYdv¢¥Íc._�Y[\�_�vwYdYEi
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{�`h£.z�vwY �=R�t.� x�Yd^�`�_�e9�[ewW�Y��f_�vfYdYdiò_�g.vwvfY��¢^6g�i�x�`}i�£èefgèefW�Y !	��� �A� 2 _�g.���Öc�i�x R {#g�v¤efW�Y
!	��� �A� 2 ¨#efW�Y[Yd�.Ydi�e�vwYd|�c�ef`hg.i��¢W�`}^�c�i�x�ewW�Y§�¢g.z�i�xèc�vfY§�¢^6Y�_�`©a�Y�x R ëÒièewW�`���Ydí�c��®^�|hY.¨#cÖ�¢^�Y�_�ª
`©aH_dc�ew`}g�iò_�g.���Öc�i�x i�c��®Y�xâYdí�_GW�c�i�£.Y���W�`ç_�Wâ`��Sc���Yd�®��YdvSg�¥àewW�Y�_�|�c��9�S�¢�ðc�^âW�c��¯�#YdYdi
_�vwY�c�ewY�x R ëÒeð`ç��g�¥CeI��^�Y !	��� �A� 2 c�i�x�`ç�ð_�z�vfvwYdi�ef|h�Ög.i R VXW�Y��¢^#Y�_�`©a6_dc�ef`hg.iÀ_�g��®�Öc�i�x�Yd��`}e7�
�¢g�z�i�x���W�Ydi$O(í�O*ë³¬¢@ñg�v¾O(í�O*ë³¬'����Y�_�g.��Y��4ewvfz�Y R VXW�Y
O*í�O(ë³¬¢@­c�i�x(O(í§O(ë³¬'��W�c���YC�6YdYdi®_�W�g��¢Ydi
¥óvfg��ÙewW�Y¤|h`��¢e�g�¥~_�vwY�c�ewY�x�Yd�.Ydi�e7� R



{>`h£.z�vfY �=R�t.� V�W�Y !���� ��� 2 û Yd|çc�efY�x�ßðv7c�^�W�`�_dc�| m �¢YdvàëÒi�efYdv¢¥Íc._�Y[\�_�vwYdYEi
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{�`h£.z�vwY ��Rut�t V�W�Y¯��c�`hiy\�_�vwYdYdièg�¥4efW�Y§ßðv9c�^�W�`ç_dc�| m �¢YdvñëÒi�efYdvI¥Òc�_�Y
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ewW�Y[z��¢Ydvðewg�_�g.i�a�£�z�vfY¯efW�Y[Ydi���`}vwg.i���Ydi�e R VXW	Y��¢Y§c�efewvf`h��z�efY��X`}i�_�|hz�x�Y[efW�Y§_�g��®^�`h|}Ydv�^�vwY�¥ãYdvfª
Ydi�_�Y��G¨.ewW	Y�Ydí�Y�_�z�ew`}g�iS^�vfY�¥óYdvfYdi�_�Y��G¨�c�i�x¯ewW�Yàx�Y�a�i�`hef`hg.i¡g�¥H^�c�efW[i�c���Y��4ewg­efW�Y¦vfY�ä�z�`hvfY�x¡Z4\�Z
vwg.z�ew`}i�Y�� R V�W�Y­^�vfg��NY�_�e��®Ydi�z�c�|}|hg.�à�¦efW�Y­z��¢YEv�efg��¢Yde�z�^���W�`�_�W��¢g�z�v7_�Yña�|}Y���c�vfY¯_�z�vfvwYdi�ew|}�
�HYd`}i�£Sc�z�v9c�|h`}ïdY�x R VXW�Y­�wg�z�i�x���Ydi�z¬_�g.i�e7c�`}i��¦�¢g�z�i�x�vwYd|�c�ewY�x��Öc�i�`}^�z�|çc�ew`}g�i�vfg�z�ef`hi�Y�� R V�W�Y
��ë Q ë%��Ydi�z�_�g�i�e7c�`}i���g.^�ew`}g�i��¦��W�`�_9W¬�¢Yde~z�^¬efW�Yð��ë Q ësx�YE��`�_�Y�Ydi	��`}vwg.i���Ydi�e R VXW�Y÷� Q ì k
��Ydi�z�`ç�­_�z�vwvfYdi�ef|h��i�g�eð`h�®^�|hYd�®Ydi�ewY�x���z�eà��`h|}|0Yd��Ydi�efz�c�|}|h���¢z�^�^#g�vfeà��c�|hz	Y¯x�Yd^�Ydi�x=Ydi�eàc�z�ª
v9c�|h`}ï�c�ef`hg.i�^�c�efewYdvfi]_�vfY�c�ef`hg.i]c�i�xá�®g�x�`baH_dc�ef`hg.i R ì _�vwg��f��ewW�Y���g.ewefg�� g�¥ñefW�Y��9_�vwYdYdi�c�vfY
��z�ewefg�i�����W�`ç_7W�vfYd|çc�ewY¤ewg�_�g.���®g.i�|h�Ö`��f�¢z�Y�xè_�g.���Öc�i�x���`hi�ewW�Y¡ß m ë R

V�W�Y[ewYdí�eñc�vwY�c��¢W�g���iè`hièefW�Y­a�£.z�vfY§`ç�ðc¡¥óz�|}|h��¥ãz�i�_�ef`hg.i�c�|>ewYdí�eàY�x�`}ewg.v R V�W�`ç�ñY�x�`hefg�và`��
x�`«¯6YdvfYdi�eX`hi�efW�c�eà`heàc�|h|}g��ð�XefW�Y¯x�vfg�^�^�`}i�£�g�¥4£.v9c�^�W�`�_ñ`�_�g�i���`hi�efgSefW�Y­efYdí�e�¥ãg�vàc�z�v9c�|h`}ï�c�ef`hg.i
^�z�vw^6g��¢Y�� R V�W�Y�`�_�g�i��ñ��W�`�_�WÀ_dc�i��6Y�x�v9c�£�£.Y�xâc�i�xâx�vwg.^�^�Y�xâc�vwY®|hg�_dc�ewY�xyewg�efW�Y�vf`h£.W�eàg�¥
ewW�Y�efYdí�e®Ydi�efvw�Ûc�vwY�c R V�W�Y�`ç_�g.i���`}i�_�|hz�x�Y�efW�Y�i�g�efY.¨���Ydefvwg.i�g.��Y.¨�ef`h�®Y��¢`h£.i�c�efz�vfY.¨���Yd�
�¢`h£.i�c�efz�vwY.¨­c�i�x
ewW�YÀ|h`}£�W�ew��z	|h������W�`�_�W]�®g�x�`b¥ã�kewW	Yyc�z�v7c�|}`hï�c�ew`}g.il�¢e7c�efYÀg�¥��w^�Y�_�`baH_dc�ef`hg.i
_�|çc.�f�¢Y�� R °~z�vfvwYdi�ef|h�®efW�Y­i�g.ewY[`ç��efW�Y­g�i	|h��x�v7c�£�c�i�x�x�vwg.^�`�_�g�ièc���c�`}|çc���|hY R
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{�`h£.z�vwY �=R�t.t �¢W�g.�à�§ewW�Y��Öc�`}io�f_�vwYdYdi
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|ç�¢| ^�|çc�� � }ã`}i�e>�wg�z�i�x6¨�`}i�e«�.c�|}z�Y
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main()
{

int i = 0;

while (i < 10) {
printf("In the loop\n");
i = i + 1;

}
}
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{

printf("In foo\n");
printf("from main\n");

}
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{

printf("Calling foo\n");
foo();
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°~g.i��¢`çx�YdvðewW�Y¤z��¢Y­g�¥4efW�`ç���®Y�_9W�c�i�`ç�w�Õ`hi�efW�Yñ¥ãg.|h|}g���`hi�£§Ydí=c��®^�|hY�¥ãg�vàefv9c._7��`}i�£¡c�ièYd�.Ydi�e R

� �������� Öp - ��! } �.� �dB �nÊ �¢Y�_�ewg.ew`�_��S} � @)~P~ � � ���.���.J , �ÐÊ ¥óz	i�_�ew`}g�i _dc�|h| î ��`��f�¢`}|hY |çc�z�i�_9W
J�!�� �., ��J , �)Ê ¥óz�i#_�ew`}g�i vfYdewz�vfi î e9c�vw£.Yde W�`he JH" � !�j �®`ç�f�w`h|}Y `hi ��g.ew`}g�i�Ã

VXW�Y c��6g���Y � �=�=���� _dc�iÈ��YÀvwY�c.xÈc��lò å Yd£.`hiÈewv7c._���`}i�£ � @Ï�¢Y�_�g.i�x���c�¥ãefYdv�ewW�Y�¥ãz�i�_�ew`}g�i
�¼�¸§;§����Ç  �����.��³;ÚèW�c��¯�#YdYdiò_dc�|}|hY�xÏc�i�x ewYdvf��`}i�c�efYÖewv7c�_���`}i�£���W�YdiáefW�Y®¥ãz�i�_�ew`}g�i ¦p���½�" <¦ Ú6��¦
vwYdefz�vwi�� R VXW�Y¤ewv7c�_���`}i�£¡�¢g.z�i�x¬`���x�YGa�i�Y�x¬���®ewW�Y[Z4\�ZÀ��c�vf`�c���|}Y��¼�¸§;§����Ç  ��� ���
¦p�·��� R VXW�z��d¨
z��¢`hi�£yc�_�g.����`}i�c�ef`hg.i�g�¥ � �EB � c�i�x ��� �EB � ¨0g.i�Y��Öc��è�w^�Y�_�`b¥ó� c��.c�vw`}YdeI��g�¥�ew`}��YAxâYd�.Ydi�e9�
¥óg.vñc�z�v9c�|h`}ï�c�ef`hg.i R

��R � Rut�R � k |�c�����c._9��\���i�_7W�vwg.i�`hï�c�ew`}g�i

\���i�_7W�vwg.i�`hï�c�ew`}g�iy��g�x�Y�_�g.i�ewvfg.|ç��efW�Y�^�|�c�����c�_7��g�¥�i�g.ewY��­x�z�vw`}i�£�^�vfg�£.v9c��üYdí�Y�_�z�ef`hg.i R
VXW�YdvfYðc�vwY�ew�Xg­�¢z�_�WS��g	x�Y�� î ���0�e�)�p����g.vÁ�w <¦p�e�������x  R ë i®efW�Y�^�vfg�£.v9c�����g�x�Y.¨.^	|çc�����c._w�[`��
�¢��i�_�W�vwg.i�`hïdY�x�ewg�efW�Y[^�vwg.£�v7c�� R ë i�efW�Y[��Ydefvwg.i�g��®Y[��g�x�Y¤`heà`��ð�¢��i�_9W�vfg.i�`hïdY�x�ewg¬c§£.|hg.��c�|



� �

Program execution

Sound

Start E

Program executionStart E1 E2

End

End

Program executionStart E1 E2 EndE3

Sound

Sound



{�`h£.z�vwY ��R T \�c��®^�|hY ì _�ef`h��`}eI� k c�ewefYdvwi��ñ\�^�YA_�`©aHc���|hY¤`hièZ4\�Z R

`ç��g.�®`hefewY�x R ëÍ¥[��g.ewWoefW�Yy�¢e7c�vfeÖc�i�x�efYdvw�®`hi�c�ew`}i�£ÛYd��Ydi�e9��c�vwY�g.��`}ewefY�x�efW�YdioefW�Y�Ydi�ew`}vwY
^�vwg.£�v7c��ÕYdí�Y�_�z�ef`hg.i¬`ç�¦efv9c._��.Y�x R ëÒi ����!�� � !�J���JH" ��g�x�Y.¨	c�i�c�_�ef`h��`}ew�¡��Yd£.`hi��¦��W�Ydi�Yd��Ydv~ewW�Y
�¢e9c�vwef`hi�£ñYd��Ydi�e«g�_d_�z�v7��c�i�x¯efYdvw�®`hi�c�ewY���c�e>efW�YsefYdvw�®`hi�c�ew`}i�£ðYd��Ydi�e R ëÒiSefW�Y �	� ".�.�=���	� ��g�x�Y.¨
c�iòc._�ew`}��`hef��g�_d_�z�v9�§c��Sc���g.��Y���z�e¡x�g�Y��¯i�g.e[vfY��¢z��®Y R m �¢`hi�£�ewW�Y��we9c�vwe¡c�i�xâefYdvw�®`hi#c�ef`hi�£
Yd��Ydi�e7�%g.i�Yñ��c����w^�Y�_�`b¥ó�Öc[��c�vw`}YdeÒ�¡g�¥4c._�ew`}��`}ew�¡ewv7c�_���`}i�£¯^�c�efewYdvfi��Xc.�X�¢W�g.��i�`hi�{�`h£.z�vwY �=RUT	R

��R � Rut�R O VX`}��Y�x�ýs��Ydi�e7�

Z4\�Z]^�vfg���`çx=Y���c�^6g��XYdv¢¥óz�|4�®Y�_�W�c�i�`��¢��ewgyc�z�v7c�|}`}ïdY�ef`h�®Y�x�Yd��Ydi�e9� R � �dB � `ç�¯c��¢^�Y�_�`�c�|
��c�vf`�c���|}Y¯`}iáZ4\�ZÏ��W�`�_�W�x�Ydi	g�efY���efW�Y®ew`}��YÖ�¢^�Ydi�e�¥ãvwg.�øewW�YÖ�¢e7c�vfe¤g�¥C^�vfg�£.v9c��øYdí�Y�_�z�ew`}g.i R



� �

� R � �������� N;åVO�ORT�Ã4��`h|}|sewv7c�_7���.c�vf`çc���|}YÐ§,�S e P¶Sz��¢`hi�£èc�iâ`hi�`}ew`�c�|s�.c�|hz�Y¡g�¥�@�c�i�xâx�Y�¥Òc�z�|}e
�wg�z�i�x�^�c�v9c���YdefYdv9���¢z�_�W�c.�Xi�g.ewY¤^�`he7_�W�c�i�x���g�|}z���Y R

t�R � �������� ³��P��§;Ú � ! � �+Ê � � , "�� Ã=��`h|}|Æewv7c�_7�c³��e��§;Ú[c��9�¢z���`}i�£¡c�i�`}i�`}ew`�c�|Æ�.c�|hz�Yñg�¥ � � , "�� R

��R � �������� â ��� 1 ��J����)Ê í vfY��¢Yde�Ã#��`}|h|4ewv7c�_7�¨â�c�¥ãefYdv­_dc�^�efz�vw`}i�£�`he7�ð`}i�`hef`çc�|0�.c�|hz�Y§c�eàefW�Y
c.�f�¢`}£�i��®Ydi�eC|�c��6Yd|}Y�x¬���®efW�Y¯Z4\�ZÀ|çc��6Yd|Ë® �P e§� <¦

T�R � �������� �¼����§�  ��! � ³<�
����� JH" � !�j ³(�
����� �¼����§�  �w <���M¶)©_}µÑ���g.z��¢Yd��c�|Ò¨ Ñ¤_�g.|}g�vf��c�|s~
Ã[��`h|}|­ewv7c�_7�]��c�vw`�c���|}Y�� ������§� ¬c�i�x ³(�
�����[z��¢`hi�£�còz��¢Ydv�x�Y�a�i�Y�xk¥óz�i�_Gew`}g�ioi�c���Y�x
³*�
�Ì��� ������§�  �w <����¶�©à��`}ewW�eI�XgS^�c�v9c��®YdewYdv7� R

Ñ R � �������� §,�+ < ,¶ p - ��! �¢^#YdY�x�çàO�Ñ J�!�� ��, í � O.Ñ B � � ��Ê¤����!�� � !�J	��J#" Ã���`h|}|#�6Yd£.`hi¬efv9c._���ª
`}i�£ô§,�S e P¶S��W�Ydi�Yd��Ydv�`he7����c�|}z�Y§Ydí=_�YdY�x��¯O�Ñ�c�i�xè��`h|}|¦�¢efg�^âewv7c�_���`}i�£¬`}e¤`}���®Y�x�`çc�ewYd|}�
cA¥ãewYdv¡`}e9�¯��c�|}z�Y��#Y�_�g��®Y��§Y�ä.z�c�|¦efgyg�vS|hYA�f�SefW�c�iòO.Ñ R V�v9c._7��`}i�£���`h|}|�vwY��¢z��®YÖ`©¥�ewW�Y
�we9c�vwe¤Yd��Ydi�eðg�_d_�z�v7��c�£�c�`hi R V�W�YÖx�`ç�f_�vfYdYde���g�x�Y�_dc�iâ��Y§z��¢Y�xyefg�c���g�`�x�vwY��¢z��®^�ef`hg.i
g�¥sefv7c�_7��`}i�£�g�¥ú§p�+ < �¶ R

��R � Rut�R Ñ ì _�ew`}��`}ew�Ö�èg�i�`}ewg.vw`}i�£

ì iòc�_Gew`}��`}eI��`��¡c��¢Y�ä�z�Ydi�_�YÖg�¥ðc._�ew`}g.i��¯��Ydef�XYdYdiâeI�Xg�Yd��Ydi�e9� R ì iòc._�ew`}��`heI���HYd£.`hi��§c�e
ewW�Y�g�_E_�z�vwvfYdi�_�YÖg�¥ñc�iáYd��Ydi�e[c�i�xâYdi�x��Sc�e[g�_d_�z�vfvfYdi�_�YÖg�¥ñc�|�c�ewYdvSYd��Ydi�e R ì �¯��Ydi�ef`hg.i�Y�x
Y�c�vf|h`}Ydvd¨C�¢e9c�vwe®c�i�xâewYdvf��`}i�c�ew`}g�iÏg�¥à^�vwg.£�v7c��ÚYdí�Y�_�z�ef`hg.iòc�vfY�_�g.i��¢`�x�YdvwY�xác.�SYd��Ydi�e7� R Z4\�Z
c�|}|hg.�à���¢^�Y�_�`baH_dc�ew`}g�i�g�¥~ewv7c�_7��`hi�£�c�vw��`}ewv7c�vf��c�_Gew`}��`}ew`}Y���z��¢`}i�£�ewW�Y ���=�=���� _�g.�®��c�i�x¬£.`h��Ydi
�HYd|}g�� R

���������� ý p - ��! ã�Yd��Ydi�ewª �w^�Y�_�`©a�Ydv�ç þ$ý J�!�� ��, ã�Yd��Ydi�efª �¢^�Y�_�`ba�Ydv*ç þ
ãà�¢g.z�i�x�ª �¢^#Y�_�`©a�Ydv�ç ý ã��®g�x�Ydª �¢^#Y�_�`©a�Ydv�ç þ

ã�Yd��Ydi�efª �¢^�Y�_�`©a�Ydv�ç¤¨Sãà�¢g�z�i�x�ª �w^�Y�_�`ba�Ydv*ç¤¨=c�i�x­ã���g�x�Ydª �w^�Y�_�`ba�Ydv*ç�W�c���Y�efW�Yð�fc���Yà�®Y�c�i�`}i�£
c��¯`}iÀefW�Y � �=�=���� _�g.���Öc�i#x R V�v7c�_7��`hi�£��#Yd£�`}i�����W�YdiâewW�YÖYd��Ydi�e¤�¢^#Y�_�`©a�Y�xy`h�®�®Y�x�`çc�ewYd|}�
¥óg.|h|}g���`hi	£ p - ��! g	_d_�z�v9�n} �¢e9c�vwe�Yd��Ydi�e&~Hc�i�xS�¢ewg.^�����W�YdiSewW�YCYd��Ydi�e>�¢^#Y�_�`©a�Y�x[¥óg.|h|}g���`hi�£ J�!�� �.,
g�_d_�z�v7�¤}ãefYdvw�®`hi�c�ew`}i�£�Yd��Ydi�e&~ R ëã¥>ewW�Y[�¢e7c�vfeCYd��Ydi�e~`ç��g��®`hefewYAx6¨�efv9c._���`}i�£¯�6Yd£�`}i��Xc�e�ewW�Y­�¢e7c�vfe
g�¥Æ^	vwg.£�v7c���Ydí�Y�_�z�ef`hg.i R V4v9c._9��`}i�£ðYdi�x��¦c�e~^	vwg.£�v7c��DewYdvf�®`hi�c�ew`}g�i�`©¥HefW�Y�efYdvf��`}i�c�ef`hi�£­Yd��Ydi�e



� O

x�Yd^HYdi#x�Ydi�e¤c�z�v7c�|h`}ï�c�ef`hg.i«¨6Z%\�ZÏ^�vfg���`çx�Y��ñewW�Y � �=�=���� _�g��®�Öc�i�x R VXW�Y®�¢��i�e9c�í�g�¥ � �=�=���� 
c�^�^6Y�c�v9����Yd|}g�� R

� �������� ã�ewv7c�_7��ªÍ`çx�ªÍ|}`ç�¢e�ç ãð�¢g�z�i�x�ª �¢^#Y�_�`©a#Ydv*ç ý ã��®g�x�Ydª �¢^#Y�_�`©a�YEv*ç þ
ý ãà�¢e7c�vfewªÍYd��Ydi�efª �¢^�Y�_
ç þ$ý ã�ewYdvf��ªÍYd��Ydi�efª �¢^�Y�_
ç þ

m �w`hi�£ � �������� ¨�g�i�Y[g.và�®g�vfY¯�.c�vw`�c���|hY���_dc�iè��Y[efv9c._���Y�x R {�g�v�efW�Y­��c�vf`çc���|hY¤ewg��6Y[ewv7c�_7�.Y�x6¨
c�iè`hi�`}ef`çc�|0�.c�|}z�Y¯_dc�ièg�^�ef`hg.i�c�|}|h����Y§�¢^#Y�_�`©a#Y�x�z��w`hi�£�efW�Y � ! � � ��Yd���Xg.v9x R V�W�Y[ew��^�Y[g�¥sefW�Y
`hi�`}ew`�c�|	��c�|}z�YC��z��¢e%�Öc�e7_9W�ewW�c�e~g�¥«ewW�Yà�.c�vf`çc���|hY�ewg¯�#Y�efv9c._7�.Y�x R VXW�Yà`hi�`}ew`�c�|	�.c�|hz	Y���c��§c�|ç�wg
�HY§_dc�^�ewz�vfY�x�`h�®��Y�x�`�c�efYd|}��cA¥óefYdvàefW�Y§Ydí�Y�_�z�ew`}g.i�g�¥¦c�i�c��9�¢`h£.i���Ydi�e�|�c��#Yd|hY�x�z��¢`}i�£�c�i�Z4\�Z
|çc��HYd| R

ì �§`hi !	��� �A� 2 ¨¦c ãà�¢g�z�i�x�ª �w^�Y�_�`ba�Ydv*çÙ�¢^#Y�_�`©a�Y���efW�Y��¢g.z�i�xÏewgy�6Y�z��¢Y�xÏ��W�`}|hY�ewv7c�_���ª
`hi�£âefW�Y��.c�vf`çc���|hY�� RÛô YdvfY���YÖ`}i�ewvfg�x�z�_�Y�c�i�g�efW�Ydv¡��YdefW�g�x ¥ãg�vÖ�w^�Y�_�`b¥ó��`}i�£á�¢g.z�i�x��S��W�`ç_�W
`ç��^�c�vwef`ç_�z�|�c�vf|h�áz��¢Y�¥ãz�|�`hi�_�g�i��Iz�i�_�ef`hg.i���`}ewW�efW�Y � �������� _�g��®�Öc�i�x R ì �¢g.z�i�xá^�c�ewefYdvwi
��W�g��¢Yâ_�W#c�v7c�_�efYdvw`��¢ew`�_d��x�Yd^6Ydi�x�g.i+^�vfg�£.v9c�� £.Ydi�Ydv9c�ewY�xÈx�c�e7c ��`}|h|­�#YyvfY�¥ãYdvwvfY�x
ewgÏc���c
� �M���6  �  p�+ *�"¶. *�.¦ � ���p�
� � �
¦½¦� *�<�®c�i�x�c�����vwYd��`�c�efY�xèc��Á� Q ì k R VXW�Y JH" � !�j _�|çc�z��¢Y[`hièefW�Y
ãà�¢g�z�i�x�ª �w^HY�_�`ba�Ydv�çÛ�w^�Y�_�`ba�Y���efW�Y¦i�c��®Y¦g�¥	efW�YC¥ãz�i�_�ef`hg.i«¨��9c��7¨%¨�ewW�c�e>Yd�®`he7��cÁ� Q ì k ��c.�¢Y�x
g�iè�.c�vf`çc���|}Y��¦��Yd`}i�£�ewv7c�_���Y�x R ¨y`ç��c§|çc�i�£�z�c�£�Y[x�Yd^�Ydi�x�Ydi	e~¥ãz�i�_�ew`}g�iè_�g�i�e7c�`hi�`}i�£¡Z4\�Z _�g��®ª
��c�i�x��­¥ãg�v¡c�z�v7c�|}`hï�c�ew`}g�i R V�W�z��G¨Æ`}iòZ4\�ZËØ.°à¨,¨Ï`��¤c��.c�|}`çxÛ°È¥ãz�i�_�ef`hg.iá`hi�efYdv9�¢^�Ydv7�¢Y�xy��`}ewW
Z4\�ZÛ_�g��®��c�i�x�� R ¨y`ç��Ydí�Y�_�z�efY�x�cA¥ãewYdvðY�c�_7W�c.�f�¢`}£�i��®Ydi�e�efg�ewW�Y¤�.c�vf`çc���|hY¤��Yd`}i�£�ewv7c�_���Y�x R

V4v9c._w��`hi�£¯�Öc��§�#Y­_dc�vfvw`}Y�x�g�z�e~`}i�_�g�i�ef`hi�z�g�z��sg.vCx�`ç�f_�vfYdewYñ�®g�x�Y R ëÒi�_�g.i�ef`hi�z�g.z����®g�x�Y.¨
ewv7c�_���`hi	£S��Yd£.`}i���c�e�ewW�Y[�¢e9c�vwe�g�¥>^�vwg.£�v7c��ÕYdí�Y�_�z�ef`hg.i«¨=z�i�|hY��f���¢^#Y�_�`©a�Y�x�g�efW�Ydvw��`ç�¢Y R ì i�g�efY
^�c�efewYdvfiá`ç�¯Yd�®`}ewefY�xá_�g�i�ef`hi�z�g�z��w|h��z�i�ef`h|sefW�YdvwY¬`ç�Sc�_9W�c�i�£�Y®`}iáewW�YÖ��c�|}z�Y§g�¥àefW�YÖ��c�vw`�c���|}Y
�HYd`}i�£¯�®g�i�`}ewg.vwY�x R õoW�Ydi�ewW�Yà�.c�|hz�Y�_7W�c�i	£�Y��G¨�cñi�Yd��|h�®_�g��®^�z�ewY�x�i�g�efYà^�c�efewYdvfi¡`��%Yd�®`hefewY�x
_�g�i�ef`hi�z�g�z��w|h� R ëÒièx�`ç�9_�vwYdefY­�®g�x�Y.¨	c§i�g�efY[^�c�efewYdvfi�`��XYE��`}ewefY�x�g.i�_�Y­��W�Ydi�Yd��YdvCefW�Y­efv9c._��.Y�x
��c�vf`�c���|}Y�_�W�c�i�£.Y���`}e9�s��c�|}z�Y R ëÒi¬x�`��f_�vwYdefY��®g�x�Yàefv9c._���`}i�£­��Yd£.`hi��¦efW�Y�a�v9�¢e~ef`h�®YñefW�Y�efv9c._���Y�x
��c�vf`�c���|}Y­_�W�c�i�£.Y��¦`he7���.c�|}z�Y¯cA¥óefYdv�^�vwg.£�v7c��ÕYdí�Y�_�z�ef`hg.i R

V4v9c._w��`hi�£y_dc�i�c�|��¢gy�6Y�_�g.i�efvwg.|h|}Y�xâz��¢`}i�£	ãà�¢e7c�vfewªÍYd��Ydi�e�ç c�i�x ã�ewYEvw�®ªÍYd��Ydi�e*ç R \�e9c�vwe
c�i�x�ewYdvf��`}i�c�ef`hi�£�Yd��Ydi�e7�Xc�vwY[�¢^�Y�_�`ba�Y�x6¨=vwY��¢^#Y�_�ew`}��Yd|h�.¨�z��¢`}i�£�ewW�Y p - ��! c�i�x J�!�� ��, _�|çc�z��¢Y�� R
ì ¥ãYd�ÈYdí=c��®^�|hY���g�¥ � �=�=���� z#�¢Y¯c�^�^�Y�c�và��Yd|}g�� R
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V%c���|hY �=R Ñ5��Yd���Xg�v7x��Xc�i�xy°~g�x�Y��C¥óg.vñZ4\�ZÀYd�.Ydi�e��¢^6Y�_�`©a�Ydv7�X`}i�° R

á¿�.y��)�+{b��
 Þ�� �)� y�|��E����r����)� á¿{��G��� Þ�� �)� y�|��E����r��Ë��� á�{S�����
k vfg�£.v7c�� �¢e9c�vfe �¢e9c�vwe Ydi�x Ydi�x
ý%í�^�vfY��f�¢`}g�i �.c�vf`çc���|hY �.c�v c.�f�¢`h£.i���YEi�e Ydí�^�vfY��f�¢`}g�i c�Ydí

_�g�i�x�`}ew`}g�i#c�| Ydí�^�vwY��f�¢`}g.i _�Ydí
ëÒefYdv9c�ew`}g�i `hefYdv9c�ew`}g�i �¢e9c�ewYd�®Ydi�e `ç�¢e `hefYdv7c�ef`hg.i �6g�x�� �#Yd£�`}i `}���
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����c�_�g�|}g�i	} î ~ R ì ^�c�ewefYdvwiâ`ç�­c��¢Y�ä�z�Ydi�_�Y�g�¥�i�g.ewYA�¤c�i�xè��g�`�_�Y��.¦�^�|çc��.Y�x�`}iÀefW�Y��w^�Y�_�`ba�Y�x
�¢Y�ä�z�Ydi�_�Y R ì �¢Y�ä�z�Ydi�_�Y�g�¥ñi�g.ewY��¯��`}ewW�`}i]c�^�c�efewYdvfi]_dc�iá�6YÖYdi�_�|hg��¢Y�xá`}iá^�c�vfYdi�efW�Y��¢Y��­ewg
`hi�x�`�_dc�efY¯c§��|}g�_7�.Y�x¬_7W�g�v7x¬c�|��¢g�vwY�¥ãYdvfvwY�x�ewg�c.��c�_7W�g�v7x�^�c�ewefYdvwi R ì �.c�vf`çc���|hYñi�c���Y[_dc�i���Y
z��¢Y�x¡��`hefW�`}i®cñ^�c�efewYdvfi¡���¤^�vwY�_�Y�x�`}i�£�`}e%��`}ewW¬c­x�g�e R {�g.v%Ydí�c��®^�|hY.¨�`©¥HefW�Yà`çx�Ydi�ew`ba�Ydv¤³*���98����
x�Ydi�g�efY���c�_�W	g�v7x�^�c�ewefYdvfi«¨	ewW�Ydiy^ î Ê ò R _��ÖcM�Ig.v­ý¦Ñ�ó�x�Ydi�g.ewY���c®^�c�efewYdvfiÀ_�g.i��¢`ç�wew`}i�£�g�¥CewW�Y
��c�|}z�Yàg�¥ú³*���98����>¥óg.|}|hg.�~Y�x����§efW�Yñi�g.ewYñý~Ñ R ��z��weCc��¦��c�|}z�Y��%_�g.z�|çx��6Yà^�vw`}i�ewY�x�g.v�x�`��¢^�|çcA�.Y�x
±;:A|'��|6z'�A��¡o�n~=<©Í�zU���
~?>C{�~
��~.{����¸z2}���ÆU�����A@.~y}(��zU·!�P}Ð�� 9�n·!�
B§��zU{¾~
µZ|&É��!��~CBVÊPzs���$}���Æs�����D@�~y}(Í�zs���
~�|&�P}

}���Æs�����A@.~y}�ÆU·!����|'{,��zU·!�P}�|&{�~*�¶�Z|&{�|U�
��~�{��D@�~y}Ø|&�,Í�zU�ä�
~�}!|&��|!�



t.�

��R � R � Ru� \�g�z�i�x�\�^�c�_GY�°¦W�c�v7c�_GewYdvf`hï�c�ew`}g�i

V�W�Y��¢g.z�i�x¡�¢^�c._�Y�`ç�s_�W�c�v7c�_GewYdvf`hïdY�x¯���§�¢g�z�i�x§^�c�efewYdvfi��%_�g.��^�vf`ç�¢YAxSg�¥Hi�g.ewY��d¨�x�z�v9c�ew`}g�i��d¨
^�|çc����¢e¢��|}Y��G¨#c�i�x�`hi��¢efvfz���Ydi�e7� R oàg�efY��ðg�¥¦c�vw��`}ewv7c�vf��x�z�v9c�ew`}g�i��­_dc�iè�6Y§_�g��®��`hi�Y�x�ewgÖ¥ãg�vf�
�¢g�z�i�x�^�c�efewYdvfi�� R ý¦c�_7W¬i�g�efY­_dc�i¬��Y­c.�f�¢g�_�`�c�efY�x���`}ewW¬g.i�Yñg�¥��wYd��Ydv7c�|�^�|çc��Ö�¢eI��|}Y��~c�i�x���`hefW
c�i�c�vw��`}ewv7c�vf�®`hi��¢efvwz��®Ydi�e R {�g.v~Ydí=c��®^�|hY.¨=c¯i�g.ewY¤_dc�i¬�#Yñ^�|çc���Y�x®�¢e7c�_E_dc�efgSg.i�c¯^�`�c�i�g§��`}ewW
c¯�¢^�Y�_�`ba�Y�x��.g�|}z��®Y R °¦g��®��`hi�`}i�£ði�g.ewY��s`}i¡��c�vw`}g�z��0�ðcd���4£�`}��Y��0vw`��¢Y�efg¯c¯x�g��Öc�`}i®_�g.i��¢`ç�wew`}i�£
g�¥Cc�i�`hi�a�i�`}ew�®g�¥s�¢g�z�i#x¬^�c�ewefYdvwi�� RCQ `}£�`}ew`}ïdY�x��¢g.z�i�x6¨	�¢z�_�W�c.�XW�z��Öc�i¬��g.`ç_�Y.¨�`ç��_�g�i��w`çx�YdvfY�x
c��¢g.z�i�x¬^�c�ewefYdvwi R

��R � R � R T k vfg.£�v7c��®��`}i�£�Z0c�i�£.z�c�£.Y§ëÒi�x�Yd^#Ydi�x�Ydi�_�Y

V�W�Y��¢Y�_�g.i�xâvwY�ä�z�`hvfYd�®Ydi�e¡�¢e9c�ewYAxác��#g���Y®`ç���¢`h£.i�`©a6_dc�i�e[c��§Z4\�ZÈ�¢W�g.z�|�xâ��YÖz��fc���|hYÖ���
^�vwg.£�v7c��®��Ydv7��vwYd£�c�v7x�|}Y��f��g�¥ñefW�Yd`hv�^�vwY�¥ãYdvfYdi�_�YÖ¥ãg.v®g�i�Y�g�v�ewW�Y�g�efW�Ydv®^�vfg�£.v9c����®`hi�£y|�c�i�ª
£�z�c�£�Y R ì x�W�YdvwYEi�_�Y�efgèefW�`ç�­vfY�ä.z�`}vfYd��Ydi�e�W�c��­^�vfg�x�z�_�Y�xác�|çc�i�£.z�c�£.Y���W�`ç_�Wy`hiâewW�Y��wewvf`ç_�e
�¢Ydi��¢Y¯�wW�g�z�|�x���Y­_�g.i��¢`çx�YEvwY�x¬c.�Xc¯�®Yde9c�ªÍ|çc�i�£.z�c�£.Y R éài�Y­_dc�i¬ewW�YdvfY�¥ãg�vfY­c�x�c�^�e�Z4\�Z�ewg��¢^6Ydª
_�`©aH_¡^�vwg.£�v7c��®�®`hi�£�|�c�i�£.z�c�£.Y�� RÖô g.�¦Yd�.YdvE¨#`}iÀefW�Y®`h�®^�|hYd�®Ydi�e9c�ew`}g�i�¥óg.v¤efW�`ç�­vfY��¢Y�c�v7_9WyewW�Y
°o|çc�i�£.z�c�£.Y­`��X`}��^�|}Yd��Ydi�efY�x/Ó�� û ���
Ô R

��R � Rut {�Y�c�ewz�vfY��Xc�i�xy\���i�e9c�íÖg�¥~Z4\�Z

V�W�Yñ¥ãY�c�efz�vfY���g�¥CZ4\�ZÛc�vfY[vwYd��`hYE�XY�x¬i�Ydí�e R�Q Yde9c�`h|���g�¥CZ4\�ZÛ�¢��i�e7c�í�c�i�xè�¢Yd�Öc�i�ef`ç_d��c�^�ª
^HY�c�v~`}i ì ^�^�Ydi#x�`hí ì R ì iÖZ%\�Z�^�vwg.£�v7c���`ç�s��i�g���i�c��Xc¯�w^�Y�_�`baH_dc�ef`hg.i R ý~c._�W®�¢^#Y�_�`©aH_dc�ew`}g�i
`ç��_�g��®^�g��¢Y�x�g�¥%g�i�Yñg.vC�®g�vfY­�¢^6Y�_�`©a6_dc�ef`hg.i¬��g�x�z�|}Y�� R ý¦c�_7W��¢^#Y�_�`©aH_dc�ew`}g�i¬�®g�x�z�|}Yñ`ç��_�g��®ª
^Hg��¢Y�xyg�¥àïdYdvfg�g�vS��g.vwYÖ�¢^6Y�_�`baH_dc�ef`hg.i x�Y�a�i	`hef`hg.i��Sc�i�xyg.i�YÖ��c�`hiá�¢^6Y�_�`©aH_dc�ew`}g.i R ì �¢^6Y�_�ª
`©aH_dc�ew`}g�i��®g�x�z�|hY.¨�cy�¢^�Y�_�`baH_dc�ew`}g�iox�Y�a�i�`}ew`}g�i«¨Cc�i�xÏcy��c�`hi��¢^�Y�_G`©aH_dc�ew`}g�ioc�vwY�c�i�c�|hg.£�g.z��
ewg	¨¦vfY��¢^�YA_�ew`}��Yd|}�.¨sc���g�x�z�|}Y.¨¦c�^�vfg�_�Y�x�z�vfY.¨¦c�i�xòc��®g�x�z�|hY���g�x�� `}i]cy�èg�x�z�|çc�ª t Óu\�Yde7��P
Ô
^�vwg.£�v7c�� R ì �¬c�i�Ydí=c��®^�|hY�g�¥¯Z4\�ZD�¢^�Y�_�`baH_dc�ef`hg.io�¢efvwz�_�efz�vwYy_�g.i��¢`�x�Ydv®efW�Yè�w^HY�_�`baH_dc�ew`}g�i
|h`��¢ewY�x�`}i¬{>`h£.z�vwY ��Ru��R ëÒeX��Yd£.`hi��s��`hefW /	��j � !D��J=�=� , " 1 ��� c�i�xÖYdi�x��%��`hefW ��! � ��J=�=� , " 1 ��� R
ý~c._�WÀ�®g�x�z�|}YÖ�6Yd£�`}i��¯��`hefWòc�W�Y�c�x�YdvS`çx�Ydi�ef`©a�Y�xy����efW�Y " 1 ��� B � � J , � ��Yd���¦g�v7xy¥ãg�|}|hg���Y�x



t.t

Data

Time

Position

An Event
E

{>`h£.z�vfY �=R�t éñ_d_�z�vwvfYdi�_�Y§\�^#c�_�Y§°¦W�c�v9c._�ewYdvf`hï�c�ew`}g�i�`hi�Z4\�Z R



t �

c�vfY¯vfY�c�|h`}ïdY�x�¥ãg�vàc�|h|>Ydí�Y�_�z	ew`}g�i���g�¥GF R ì i�`}��^�|}Yd��Ydi�e7c�ef`hg.i¬g�¥jöÏ¥ãg�v�^�vfg�£.v7c��Ö�X`}i�c�£.`h��Ydi
^�vwg.£�v7c��®��`}i�£S|�c�i�£.z�c�£�Y�FÈöÛ`��X�fc�`�x�ewg§��Y­_�g.vfvwY�_�eX`©¥>Y�c�_7W ì \ k ý�°à¨���vf`hefewYEi¬`hi�ö�¨.¥ãg.v�c�i��
^�vwg.£�v7c��HFS¨���vf`hefewYdi�`hiIFÈöÏ`���vwY�c�|h`}ïdY�x R

��R � R � Rut éñ_d_�z�vwvfYdi�_�Y¡\�^�c�_�Y®°~W#c�v7c�_�efYdvw`}ï�c�ef`hg.i

ëNx�Y�c�|}|h��¨#`}e¤�¢W�g�z�|�x��#Y§^6g��9�¢`h��|}Y§efgè�¢^�Y�_�`b¥ã�yc�i���c�z�v9c�|h`}ï�c�ef`hg.i R V�g�x�g��¢g�¨ÆefW�YÖ�¢^�c�_�Y¡g�¥
c�|}|0^6g��f�w`h��|}Y[g�_d_Gz�vwvfYdi�_�Y���ewW�c�eà�®`h£.W�e�c�vw`��¢Y§x�z�vw`}i�£�^�vfg�£.v9c�� Ydí�Y�_�z�ef`hg.iè��z��¢e��#YSx=Y�a�i�Y�x R
V�g���c�v9x��sefW�`ç�¦Ydi�x�c¯efW�vwYdYdª x�`}�®Ydi��¢`hg.i�c�|Æ�¢^�c._�Yñz��¢`hi�£�efW�Yñg�vfefW�g�£.g�i�c�|#i�g.ew`}g�i���g�¥>^#g��¢`}ew`}g�i«¨
x�c�e7c�¨�c�i�x¯ew`}��Yàc�vfYX�wYd|hY�_�efY�x R k g��¢`}ew`}g�i¯vwY�¥ãYdv9�4ewg­c�i��ñ`�x�Ydi�ew`baHc���|hYC^�g.`hi�e«`}i®c�^�vfg.£�v7c�� R {�g�v
Ydí�c���^�|}Y.¨=`hi�c®°Ï^�vwg.£�v7c���¨��#Yd£�`}i�i�`hi�£§g�¥4c¤¥ãz�i�_�ew`}g�i�_dc�|h|Ò¨�Ydi�x�g�¥4c­¥ãz�i�_�ef`hg.i¬vwYdefz�vwi«¨=�¢e7c�vfe
g�¥sc[��W�`}|hYdªÍ|}g�g.^«¨��we9c�vwe�g�¥�c§��W�`h|}YdªÍ|hg�g.^��#g�x���¨=c�i�x¬�we9c�vwe�g�¥�c�_�g.i�x�`hef`hg.i«¨	c�vfY­c�|h|H^Hg��¢`}ew`}g�i�� R
ëÒi�£.Ydi�Ydv9c�|Í¨Æc�iè`�x�Ydi�ew`baHc��	|hY­^#g�`}i�eà`��ðc�i��¬^�g�`}i�e�`hiyewW�Y[^�vfg�£.v9c��øc�eà��W�`ç_�Wèc�iyYdí�Y�_Gz�e9c���|hY
�¢��i�e9c._�ew`�_àYdi�ew`}e ���#Yd£�`}i��Xg.v�Ydi�x�� R V�W�`ç��`h�®^�|h`}Y��XefW�c�e�c§^#g��¢`}ef`hg.i�_dc�i�i�g�eX�6Y­`hi¬efW�Y­�®`�x�x�|hY
g�¥sc�i�`�x�Ydi�ew`ba�YdvCg.v�c¡_�g.i��¢e7c�i�e R ë i�efYdvw�Ö�Xg�¥sc§^�c�v7�¢Y­efvfYdYà¥óg.vàc§£�`}��Ydi¬^�vwg.£�v7c���¨	c�i��®i�g�x�Y
g�¥�efW�Y®^�c�v7�¢Y®ewvfYdY�x�Ydi�g.ewY��¯cÖ^6g��¢`}ew`}g.i R {�g�v�Ydí=c��®^�|}Y.¨0efW�Y��¢z����f_�vf`h^�efY�xâx�g�ex} C�J ~ñx=Ydi�g�efY��
�¢Yd��Ydi¬^�g��f�¢`h��|}Y­^#g��w`hef`hg.i��X`}i�efW�Yñ¥ãg�|}|hg���`}i�£¡c.�f�¢`}£�i��®Ydi�e î C ¦
K C � Ê C u K C ÿ ù C ù � C ç þ C à t=R

Q c�e7c�`hi¡c�^�vfg�£.v9c��nvfY�¥ãYdv9�0efg�_�g�i#�¢e9c�i�e7�«c�|}|hg.�~Y�x­`hiSefW�Y¦|�c�i�£�z�c�£�YCg�¥	efW�Y¦^	vwg.£�v7c��l�6Yd`hi�£
c�z�v7c�|}`hïdY�xâc�i�x�ewW�Y®�.c�|}z�Y���g�¥�^�vwg.£�v7c�����c�vf`çc���|hY�� R ì x�c�e7c�vwYd|�c�ew`}g�i��¢W�`}^�`���c�iÀYdí�^�vwYA�f�¢`hg.i
_�g�i��¢`��¢ef`hi�£yg�¥ð_�g.i��¢e7c�i�e7�G¨0��c�vf`çc���|hY��d¨�c�i�xy¥óz	i�_�ew`}g�i�_dc�|}|ç� R V�`h�®YÖvfY�¥óYdv7�Sefg�ewW�YÖYdí�Y�_�z�ef`hg.i
ew`}��Yñg�¥0efW�Yà^�vwg.£�v7c�� R ëÒe¦`ç�¦�®Y�c��wz�vwY�x�`hi¬z�i�`}e9��x�Yd^�Ydi�x�Ydi�e%g�i¬efW�Y­�¢�=�¢efYd��vwY��w^Hg.i��¢`}��|hY�¥ãg�v
ewW�YñYdí�Y�_�z�ef`hg.i¬g�¥>ewW�Yñc�z�v9c�|h`}ïdY�x�^�vwg.£�v7c�� R ëÒi�c[W�YdewYdvfg�£.Ydi�Ydg.z��X�¢�=�¢ewYd��¨�ew`}��Yà`ç�¦�®Y�c.�¢z�vwY�x
`hièz�i�`}e9��c�£.vwYdY�x�z�^6g�i�����c�|h|ÆYd|}Yd��Ydi�e7�¦g�¥4ewW�Y[�¢�=�¢ewYd� R

ì �0�¢W�g���i�`}i[{�`h£.z�vwY ��Rut ¨�c�ewW�vfYdY¦x�`}��Ydi��¢`}g�i#c�|��¢^�c._�Ys`��6z��¢Y�xñ¥ãg�v>�¢^6Y�_�`b¥ó��`}i�£�g�_d_�z�vwvfYdi�_�Y��
`hi¬Z4\�Z R VX��g­��`}i�x���g�¥Æg�_d_�z�vfvwYdi�_�Y��¦c�vwY�x�`��¢ef`hi�£.z�`ç�¢W�YAx î Yd��Ydi�e9��c�i�x®c._�ew`}��`hef`hY�� R Z4\�Z�c�|}|hg.�à�
c�i®c�vw��`}ewv7c�vw�[_�g��®��`hi�c�ew`}g�i¯g�¥Æx�c�e9càvwYd|�c�ef`hg.i��¢W�`}^��G¨.^�g��¢`}ew`}g�i��G¨.c�i�xSew`}��YCefg¯�¢^�Y�_�`b¥ó�[c�i¡Yd��Ydi�e
g�vñc�i�c._�ew`}��`hef�Öc��f�¢g�_�`�c�efY�x¬��`hefWè^�vwg.£�v7c��þYdí�Y�_�z�ef`hg.i R



t @

(e1,s1)

(e2,s2)

(e3,s3)

(e4,s4)

(e5,s5)

{�`h£.z�vwY ��R � ì Q g��Öc�`hi å c��¢Y�x��ñ`hYd�Èg�¥ k vfg.£�v7c�� ì z�v7c�|}`hï�c�ew`}g�i

��R � R � R � ì \ k ý�°C��c�i�x û Y�c�|}`hï�c�ew`}g�i��

V4gð��Yñc���|}Yàewg¯x�Y��¢`}£�i¬cð|�c�i�£�z�c�£�YàewW�c�e~_dc�i¬�¢^�Y�_�`b¥ã��c�|h|=^6g��f�w`h��|}Y�c�z�v7c�|}`}ï�c�ef`hg.i��G¨�c¯ä�z�c�i�ª
ew`baH_dc�ef`hg.i¬g�¥«ew�¦g¯x�g��Öc�`}i��¦`��%Y��we9c���|h`��¢W�Y�x R ZÆYdeMLn�HYàefW�Yðx�g.��c�`hi�g�¥�c�|h|	efW�g��¢Y�g�_d_�z�vfvwYdi�_�Y��
x�z�vw`}i�£áefW�Y�Ydí�Y�_�z�ew`}g�i�g�¥¯c�i�� ^�vfg�£.v9c�� efW�c�e�g�i�Y��Öc�� ��`ç�wW]efgác�z�v9c�|h`}ïdY R VXW�Y�i�c�efz�vfY
g�¥­�¢z�_7Wâg�_d_�z�vfvwYdi�_�Y��¯`��Sx�`��f_�z��f�¢Y�xâ�6Yd|}g�� R ZÆYde × ��YÖefW�Y�x�g.��c�`hiÏg�¥ñc�|}|¦^#g��9�¢`h��|}Y��¢g.z�i�x
^�c�efewYdvfi��¯ewW�c�e¤�Öc����#Y�c.�f�¢g�_�`�c�ewY�xy��`}ewWâY�c�_GW�Yd|hYd�®Ydi�e�g�¥�L R ì ��c�^�^�`hi�£�¥ãvfg��NL ewg ×
`ç��c�ikc.�f�¢g�_�`�c�ef`hg.i�g�¥[�¢g�z	i�xò^�c�ewefYdvfi���`hi × efgâg	_d_�z�vwvfYdi�_�Y��S`}iOL R \�z�_9W�cy�Öc�^�^�`}i�£â`��
�¢^6Y�_�`©a�Y�xèc.�ðc��¢Yde�g�¥s^�c�`hv7�È}¶OQPUN�~~��W�YdvfYÎOSRTL c�i�x«N*R × R VXW�Y¤ewYdvf� ���e�����0��� �����0�
���VU��
´
¦µ�����ð¥ãg.vCc­£�`}�.Ydi�^�vwg.£�v7c��WF+vwY�¥ãYdv7�sewg­ewW�Yñ�¢Yde ý }�O ¦ P'N ¦ ~XP(}�O � P'N � ~�P ����� P(}�O � P'N � ~ þ ¨.��W�YdvfYàY�c�_7W
}¶O J P'N J ~�Pd� � ê � ë¬`��~c�i¬c��f�¢g	_�`çc�ew`}g�i�g�¥0c�i�g�_d_�z	vwvfYdi�_�Y�efgScS�wg�z�i�x�^�c�efewYdvfi R ì �����������*�" �ö
¥óg.v�^�vwg.£�v7c�� c�z�v9c�|}`hï�c�ew`}g�i�`ç��c§i�g�e7c�ef`hg.i¬ewg��¢^6Y�_�`b¥ã��c�i��Ö�¢z�_�W���c�^�^�`hi�£§¥ãg.v�c�i��®^�vwg.£�v7c�� R
ì �Öc�^�^�`}i�£S�¢^#Y�_�`©a�Y�x�z��¢`}i�£¿öÛ`ç�svwY�¥ãYdvfvwY�x�ewg§c��÷�����e�
���YU��M¦p�����¿§,�S 0³�� Àú³<�
¦p������c�����vfYd��`çc�ewY�x�c��
ì \ k ý�° R \�^#Y�_�`©aH_dc�ew`}g�i#�~c�vwYàc�|}�àcd�=����vw`}ewefYdi¡��`}ewW�vwY�¥ãYdvfYdi�_�Y�efg¯c­£�`}�.Ydi«¨�ewW�g.z�£.WÖc�vw��`}ewv7c�vf��¨
^�vwg.£�v7c��Ù`hiè�¢g��®Y[^�vwg.£�v7c��®��`}i�£�|çc�i�£�z�c�£.Y R {�`h£.z�vwY ��R �¯`}|h|}z��¢ewv7c�efY���ewW�`�����`}Yd�Èg�¥~^�vwg.£.v9c��
c�z�v7c�|}`hï�c�ew`}g�i R o�g.ewY¤ewW�c�eñc�i ì \ k ýX°�`���c®��c�i���ªÍefg�ªÍ�Öc�i��®��c�^�^�`hi�£ R

ZÆYde�}�OQP'N�~~��Y[c�i�Yd|hYd�®Ydi�e~g�¥~c�i ì \ k ý�°Ï¥óg.v�^�vwg.£�v7c��ZF RsQ z�vf`hi�£�efW�Y­Ydí�Y�_�z�ew`}g�i�g�¥6F
`©¥�Y�c._7W�g	_d_�z�vwvfYdi�_�Y"O[`ç�ñ`çx�Ydi�ef`©a�Y�x�����c¬�wg�z�i�xè^�c�efewYdvfi�N�¨Æ`}eñ`����fc�`çxyefW�c�e�ewW�Y¡^�c�`}v�}�OQP'N�~
W�c�����YdYdil�< ��
���YU� P¶ R ì i ì \ k ý�°Û¥óg.v�^�vwg.£�v7c��ZF�`ç��_�g�i��¢`�x�YdvfY�x�vwY�c�|h`}ïdY�x¬`b¥sc�|}|#`}e7�XYd|}Yd��Ydi�e7�
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��R � VXW�Y[Z ` �¢ewYdiy\�^�Y�_�`baH_dc�ew`}g�i�Z0c�i�£�z�c�£�Y

ì |çc�i�£�z�c�£�Y[W�c.���6YdYdi�x=Y��¢`h£.i�Y�x�ewW�c�eñ�¢`}��^�|}`©a�Y���efW�Y§e7c��¢��g�¥¦�¢^#Y�_�`©¥ã��`hi�£���W�`ç_7W�g	_d_�z�vwª
vwYdi�_�Y��¦x�z�vf`hi�£­^�vwg.£�v7c��MYdí�Y�_�z�ef`hg.i®c�vfY�efg��#Y�c�z�v9c�|h`}ïdY�x®c�i�xSW�g�� R V�W�Y�|�c�i�£.z�c�£.Y�`���i�c���Y�x
ZÆ`ç�¢efYdiâ\�^�Y�_�`baH_dc�ef`hg.i�Z>c�i�£.z�c�£.Y.¨#c�����vwYd��`çc�efY�x�c.��Z4\�Z R

Z4\�Z�¥ãz�|©a�|}|ç��efW�Y[i�YdY�x�¥ãg�v�c�£.Ydi�Ydv9c�|Æ^�z�vw^6g��¢Y­�®Y�_�W�c�i�`��¢�Õefg®�w^HYA_�`©¥ã�ÖefW�YSc�z�v9c�|}`hï�c�ew`}g�i
g�¥4^�vfg�£.v9c���� R ëÒi¬ewW�Y­c����¢Ydi�_�Yñg�¥4�¢z�_�WÖc[��YA_�W�c�i�`��¢��¨�c�z�v7c�|}`hï�c�ew`}g�i¬`��Xx�g.i�Yñ���§Y�x�`}ew`}i�£SefW�Y
�¢g�z�v7_�Y§_�g�x�Y¯c�i�x�c.x�x�`}i�£�_dc�|}|ç��ewg�|}`h��v7c�vf��^�vfg�_�Y�x�z�vfY��XefW�c�e�£.Ydi�Ydv9c�ewY§�¢g.z�i�x R

��z��w`ç_Ö�¢^#Y�_�`©aH_dc�ew`}g.iá|çc�i�£�z�c�£�Y��§W�c��.Y®��YdYdi�x�Yd�.Yd|}g�^#Y�xâ��Y�¥ãg.vwY R oàg.ewYÖefW�YÖ^�`hg.i�YdYdvw`}i�£
��g.vw�¡`hi¬efW�Yðx�Y��w`h£.i¬g�¥>|çc�i�£�z#c�£.Y���¥ãg.vC�®z��¢`ç_�ÓUZ0c�i#P�@=¨�V�W�g�P.@MÔ R VXW�Yñ�Öc�`}i®^	z�vw^6g��wY�g�¥>ewW�Y��¢Y
|çc�i�£�z�c�£�Y�����c.��ewg��¢^#Y�_�`©¥ã�Ö�®z��¢`ç_ R V�W�Yd��x�g�i�g.e�a�|h|ÆefW�Y­�Öc�^�^�`}i�£�_�vf`hefYdvw`�c�vwY�ä�z�`}vwY�x R

��R � R � å c��¢`�_ Q Y�a�i�`hef`hg.i��ðc�i�x�Z4\�Z û Y�ä�z�`hvfYd��Ydi�e7�

å c.�¢Y�x�g�i�efW�Y§^6Ydv7_�Yd`h�.YAx�i�YdY�x�¥óg.v¤c¬�w^�Y�_�`baH_dc�ef`hg.i�|çc�i�£.z�c�£.Y.¨#efW�Y[¥ãg�|}|}g���`hi�£�`�x�Y�c�|h`}ïdY�x
vwY�ä�z�`hvfYd�®Ydi�e9�s¥ãg.vñZ4\�ZÀ��YdvfYñY��¢e9c���|}`ç�¢W�Y�x R

� R�1  (�b *�e�
���Ì¦p© î ëÒeà�¢W�g.z�|çx���Y¤^�g��f�¢`}��|hY[ewg��w^�Y�_�`b¥ó��c�i���c�z�v9c�|h`}ï�c�ef`hg.i�z��w`hi�£�Z4\�Z R
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z��wY�x�^�vfg.£�v7c��®��`}i�£�|çc�i�£�z�c�£�Y����¢z�_�W�c.�ð°ð¨Æ° û�û ¨ ì x�c�¨ k c��9_dc�|Ò¨	c�i�x�{�g�vfewv7c�i R

å Yd|}g��þewW�Y���c.�¢`�_�ewYdvf����c�vwY�x�Y�a�i�Y�x�c�i�xo_�g�i�_�Yd^�e7��ewW�c�e®W�Yd|}^Ï¥ãg�vf��c�|h`}ïdY�ewW�Y�c��6g���Y
£�g�c�|���c�vfY�`hi�efvwg�x�z�_�Y�x R VXW�Y�¥ãg.vw�Öc�|}`hï�c�ew`}g�i���vf`hi�£���vwY�c�|h`}ew�áewgâefW�Y�c��#g���Y�vfY�ä.z�`}vfYd��Ydi�e9� R
Z4\�ZÛ�fc�ef`ç�Ia�Y��XefW�Y­vfY�ä�z�`hvfYd��Ydi�e7�¦��`}efW�vwY��w^6Y�_�e�efg�ewW�`��C¥óg.vw�Öc�|}`hïAc�ef`hg.i R
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��R V�W�Y§�¢^�Y�_�`baH_­�¢��i�e7c�_�ef`ç_àYdi�ef`he ��c�i�x¬efW�Y¯c.�f�¢Ydvfew`}g�ièYd��Ydi�eXew��^�Y�� R

T�R�å g�g.|hYAc�i�Yd��Ydi�e�Yd�.c�|}z�c�ef`hg.i��¢z�_�W�c��Ï}�O(í�O(ë³¬���Ñ�Ñ6O(í§O(ë³¬ t ~Cc�i�x
}�O(í§O(ë³¬'��ÑÈÑ¼}¶O(í§O(ë³¬ t º�º O(í§O(ë³¬ � ~0~%¥ãg�v�efW�Y[^�z�vw^#g��¢Y¤g�¥%Yd��Ydi�e��¢^�Y�_�`baH_dc�ef`hg.i R

Ñ R k vwY�x�Y�a#i�Y�x��wg�z�i�x��C¥ãg�và�¢^6Y�_�`baH_dc�ef`hg.i��Öc�^�^�`}i�£ R

O R \�^6Y�_�`baH_dc�ef`hg.io_�g��®��c�i�xò�f_�g.^6Y���ewgy|}`h�®`he�ewW�Y�x�Y�_�g.v9c�ew`}g�i���`hefW�vwY��¢^#Y�_�e®efg�a�|hY�g�v
¥ãz�i�_�ef`hg.i R

V�W�`ç�¯�®`hi	`h�Öc�|���g�vf��`}i�£��wYde¡��c��¯`}�®^�|hYd�®Ydi�ewY�xâ��� k vfg��NY�_�e®ZÆ`��¢efYdiòefgy��Yd£.`hiÏ`hi���Y��¢ef`hª
£�c�ew`}g�i�`}i�ewgyefW�Y�z��¢Y�g�¥¯�¢g.z�i�xÏ`hio_�g.��^�z�ef`hi�£yYdi���`}vwg.i���Ydi�e9� R VXW�Y�_�g.��^�|}YdefY�£�v7c����Öc�v
c��f�¢g	_�`çc�ewY�x���`}ewW�ewW�Y[�®`hi�`}��c�|Æ�Xg�vf��`hi�£��¢Yde�`��X£.`}��Ydi¬`}i ì ^�^6Ydi�x�`}í ì R T	R
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{�`h£.z�vwY t�R � VXW�Y k vfg��IY�_�eàZÆ`��¢efYdi ô c�v7x��àc�vwY­ýsi���`hvfg�i	��Ydi�e

t�Ru��R � \�z����Öc�vf�

Q z�vw`}i�£¬efW�Y§efv9c�i��N¥ãg�vf��c�ew`}g�iâ^�vfg�_�Y��f�­��c�i���_�g.��^#g�i�Ydi�e7�ðc�vfY®£�Ydi�Ydv7c�efY�x�c�i�xèz��¢Y�xyewg
_�vwY�c�ewY�efW�Y�a�i�c�|à`hi��¢efvwz	��Ydi�ewY�xÏYdí�Y�_�z�e7c���|}Y R VXW�Y�c�z�v9c�|h`}ï�c�ef`hg.io�¢^�Y�_�`baH_dc�ef`}g�i } ì \ k ýX°Á~
`ç��_�g�i��wewvfz�_�ewY�x
z��¢`}i�£ÏewW�YÀZ4\�ZM|�c�i�£�z�c�£�Y R V�W�Y c�z�v7c�|}`hï�c�ew`}g�iÈx�c�e7c���c.�¢Yy`���c�iÈ`hi�efYdvwi�c�|
vwYd^�vfY��¢Ydi�e9c�ef`hg.i�g�¥sefW�Y ì \ k ý�° R ì ^�c�v7�¢Y­efvwYdY[`���£�Ydi�Ydv7c�efY�x�¥óvfg��ÕefW�Y®°+�¢g.z�v9_�Y[_�g�x�Y§c�i�x
c�¥ãewYdv¡x�Y�_�g.v9c�ew`}g�iâ�6Y�_�g��®Y��¯cèx�Y�_�g.v9c�ewY�xy^�c�v7�¢YÖefvwYdY R�Q Yd^�c�v7�¢`hi�£�g�¥�ewW�Y�x�YA_�g�v7c�efY�x�^�c�v9�wY
ewvfYdY�vfY��¢z�|he7�S`}iáefW�Y�x�Y�_�g.v9c�ewY�xá�¢g.z�v9_�Y¬a�|hY R VXW�Y��¢g�z�v7_�Y®a�|hY�`ç��_�g.��^�`}|hY�xâ£.Ydi�Ydv9c�ew`}i�£âc�i
`hi��¢efvwz��®Ydi�efY�x�Ydí�Y�_�z�e7c���|hY[��W�`�_7W�£.Ydi�Ydv9c�ewY�����ë Q ë¦x�c�e9c§z�^6g.i�Ydí�Y�_�z�ef`hg.i R

t�R T ý~�we9c���|h`��¢W�`hi�£�cÖ��`hi�`}�Öc�|Æõág.vw��`hi�£Ö\�z����¢YdeX¥ãg�v�ëÒ�®^�|hYd�®Ydi�e7c�ef`hg.i

ßð`}�.YdiòefW�Y�£.Ydi�Ydv9c�|}`hef�yg�¥­Z4\�Zs¨~`he¡`���i�Y�_�Y��f�fc�vw� efgâ_�W�g��wY�c���g.vw��`}i�£��¢z	���¢Yde¡��`}|h|²}w�
~
��`}i�`h�®`hïdYCefW�Y¦c���g.z�i�eHg�¥	`}��^�|}Yd�®Ydi�e7c�ef`hg.i[c�i�x¼} t ~�^�vfg���`�x�Y4Ydi�g�z�£.WS^�g.�~Ydv«efgðx�Yd��g.i��¢efv9c�ewY
ewW�Y�¥óY�c.�fc���`h|}`heI�¡g�¥4efW�Yñ��YEewW�g�x R VXW	Yñ¥ãg�|}|hg���`hi�£§c��¢^6Y�_�e7�Xc�vfYñ`h�®^�|}Yd��Ydi�efY�x¡`}i¬ewW�Y���`}i�`h�Öc�|
��g.vw��`hi�£��¢z����¢Yde î

� R ì |h|>ewW�vfYdY¯c�z�v9c�|h`}ï�c�ew`}g�iè_�g��®��c�i�x�� !���� ��� 2 ¨ � �=�=���� ¨	c�i�x ���=�=���� 

t�R V�W�Yy�¢��i�_�W�vfg�i�`}ï�c�ef`hg.io_�g��®��c�i�x } "�2�!	���	� ~§efgÏ�¢��i�_�W�vwg.i�`hïdY�efW�Y�^�|çcA����c._7�ÛefgáefW�Y
^�vfg�£.v7c�� g.vàc§��Ydefvwg.i�g��®Y R
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��R Z4\�ZÛë i�`hef`çc�|h`}ï�c�ef`hg.i�vfg�z�ef`hi�Y�� R

ì �fc��®^�|}Y�g�¥Æx�Y�_�g.v9c�ewY�xÖ° �wg�z�v7_�Y�_�g�x�Y�`���£.`h�.YdiS`}i®{>`}£�z	vwY t=R P R V�W�Y�_�g.��^�|}YdewY�Ydí�c���^�|}Y
`hi�_�|}z�x�`hi�£ÖewW�Y¤g�vf`h£.`hi�c�|0�¢g�z�v7_�Y¯c�i�xè�¢^�Y�_�`baH_dc�ew`}g�ièc�vfY¯£.`h��Ydi¬`hi ì ^�^�Ydi#x�`hí Q§R

t�Ru��R O VXW�Y[ý%í�Y�_�z�e7c���|}Y

V�W�Y�`}i��¢efvwz��®Ydi�ewY�x§Ydí�Y�_�z�e7c��	|hYñ_�g��®^6g�i�Ydi�eC_�g�i�e7c�`}i��sewW�Yñ_�g��®^�`h|}Y�x�x�Y�_�g�v7c�efY�x¬�¢g�z�v7_�Y��
|h`}i���Y�x¯efg¯Z ` �¢ewYdi�|h`}��v9c�vw`}Y�� R VXW�Y�Z ` �¢efYdi¡|h`}��v7c�vf`hY���W#c�i�x�|}Y¦`}i�efYdv9c._�ew`}g�iS��`hefW¡ewW�Yà�¢^�Y�_�`baH_dc�ef`hg.i
x�c�e7c���c.�¢Y.¨��wYdewef`hi�£§z�^®efW�Yñ��ë Q ë4Ydi���`}vwg.i���Ydi�eE¨�c�i�x�`hi�`}ew`�c�|}`hïE`hi�£§ewW�Yà^�vwg.£�v7c�� Yd�.Ydi�e~�¢e9c�efY R
{>`h£.z�vfY t=R �Sx�Yd^�`�_�e7�XefW�Y¯_�g.��^6g.i�Ydi�e7�Xg�¥4efW�Y­Ydí�Y�_�z�e9c���|hY R

{�`h£.z�vwY t�R � ì v9_�W�`}efY�_�ewz�vfYñg�¥4efW�Y§ý%í�Y�_�z�e7c���|}Y§°¦g��®^�g.i�Ydi�e

t�Ru��R � ��ë Q ë Q c�e7c

��z��w`ç_dc�|0ëÒi��¢efvwz��®Ydi�e Q `}£�`}e9c�|�ëÒi�efYdvI¥Òc�_�Y.¨�g.v���ë Q ë7¨�`��ðc�_�g��®�§z�i�`�_dc�ef`hg.i��¢e7c�i�x�c�v9x6¨Hx�Ydª
��Yd|}g�^�Y�xÛc�i�xâc�x�g.^�ewY�xy����ewW�Y®��c�i�z�¥Òc�_�efz�vwYdv7�ðg�¥�Yd|}Y�_�ewvfg�i�`�_¡��z��¢`�_dc�|4`}i��¢ewvfz���Ydi�e7�ð��W�`ç_7W
��c���Y��Æ`}e>^�g��f�¢`}��|hYCefg�_�g�i	i�Y�_�e>�.c�vf`hg.z��Æ��z��¢`�_dc�|�`hi��wewvfz���Ydi�e7�«c�i�xS�¢g.z�i�x¤^�vfg�_�Y��f�¢`}i�£�x�Yd��`�_�Y��
ewg¬c�_�g.��^�z	ewYdvMÓ Q \����
Ô R ��ë Q ëCx�c�e9c�`��X£.Ydi�Ydv7c�efY�x�c�i�x��wYdi�e�efg�c���ë Q ëCx�Yd��`ç_GY¯efg�^�vwg�x�z�_�Y
�¢g�z�i�x R VXW�Yñ��ë Q ësx�Yd��`ç_�Y��¦_�z�vfvwYdi�ef|h�[z��wY�x�¥óg.vCZ ` �¢efYdi®`}i�_�|hz�x�Y�ewW�Y û g�|�c�i�x�\	°~ª Ñ.Ñ¯c�i�x�efW�Y
ý%�®z k vfg�efYdz��ðëwë¢ëCõág.vw|�x R {>`h£.z�vfY t�R ��x�Yd^�`�_�e9��efW�Y k vwg��IY�_�eàZÆ`ç�¢efYdi���ë Q ëCYdi���`hvfg�i��®Ydi�e R
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ý¦c�_7W ��¹�³�º � g�¥C£�Ydi�z���eI��^�Y®ß�ýno \�V���VlW�c��ñewW�Y[^�g.ewYdi	ew`�c�|0g�¥s�#Yd`hi�£�x�Y�_�g.v9c�ewY�x R V�g
¥Íc._�`h|}`he7c�efY­x�Y�_�g.v9c�ew`}g�i�ewW�Y ��¹	³�º � x�c�e7c¯�¢efvwz�_�efz�vwYàW�c���c�x�x�`}ew`}g�i�c�|=a�Yd|�x��%efW�c�e�_�g�i�e7c�`}i®Yd��Ydi�e
_�g�i�x�`}ew`}g�i��ðc�i�xwvHc�£�� R ì ¥ãewYdvà_�g.��^�|}Ydew`}g�ièg�¥4efW�YSx�Y�_�g.v7c�ef`hg.i�^�W�c.�¢Y[ewW�Y¤^�c�v7�¢Y[ewvfYdY­`��ð_�g�i�ª
�¢`çx�YdvfY�x�x�Y�_�g�v7c�efY�x R V�W�`ç��x�Y�_�g.v9c�ewY�xÏ^�c�v9�¢Y�ewvfYdY�W�c.��ewW�Y�c�x�x�`}ew`}g�i�c�|Ca�Yd|çx���_�g.i��¢efvwz�_�efY�x
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before_off_flags
`
after_on_flagsa
after_conditiona
after_off_flagsa

upb
down
c overd

before_on_flags
`
before_condition
`

text
e

genusf
speciesg
srcpos[0]g

file
col
line

srcpos[1]g
file
col
line

GEN_STMT
h

STMT_EXPR
i

1
3
3

1
9
3

"lsl_events[1] = 1;\n" "lsl_events[2] = 1;\n"

"if(lsl_events[1]) _lsl_play_1(23);"

"lsl_events[1] = 0;\n"

TNODE

TNODE

TNODE
j

{>`}£�z�vfY t=R O ì \�c���^�|}Y ��¹	³�º � ¥ãvwg.� efW�Y k c�v7�¢Y­V4vwYdY R

t�Ru��R Ñ VXW�Y Q Y�_�g.v9c�ewY�xy\�g.z�v9_�Y¡°~g�x�Y
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GEN_COMPSTMT
COMPSTMT_DCL_STMTS

GEN_FUNCTION
FUNC_FC

GEN_MODULE

GEN_MODULE_ITEM
DCL_ITEM

GEN_FUNC_SPEC
FUNC_FCALL

GEN_FNAME

GEN_INDATA_DCLS

GEN_INDATA_DCL
INIT_DCL_SPEC

GEN_DATA_ITEM
DATA_NAME

GEN_NAME
<i>

GEN_DATA_SPECS GEN_CLASSTYPES
CLASSTYPES_NORMAL

GEN_CLASSTYPE
CLASSTYPE_INT

GEN_DATA_SPEC
DATA_SPEC_INIT

GEN_INITIALIZER
INITIALIZER_EXPR

GEN_EXPR
EXPR_ICON

GEN_ICON
<0>

GEN_STMT_LIST

GEN_STMT
STMT_WHILE

GEN_COMPSTMT
COMPSTMT_STMTS

GEN_STMT_LIST

GEN_STMT
STMT_COMPSTMT

GEN_BINOP
BINOP_LT

GEN_EXPR
EXPR_LNAME

GEN_NAME
<i>

GEN_EXPR
EXPR_BINOP

GEN_EXPR
EXPR_ICON

GEN_ICON
<10>

GEN_STMT
STMT_EXPR

GEN_EXPR
EXPR_BINOP

GEN_EXPR
EXPR_BINOP

GEN_EXPR
EXPR_LNAME

GEN_BINOP
BINOP_ASGN

GEN_NAME
<i>

GEN_EXPR
EXPR_ICON

GEN_ICON
<1>

GEN_EXPR
EXPR_LNAME

GEN_BINOP
BINOP_PLUS

GEN_NAME
<i>

GEN_STMT
STMT_EXPR

GEN_EXPR
EXPR_LFCALL1

GEN_EXP_LIST GEN_FUNC_LP
FUNC_NAME_LP

GEN_FNAME
<printf>

GEN_EXPR
EXPR_STRING

GEN_STRINGS

GEN_STRING
"In the loop\n"

main()
{

int i = 0;

while (i < 10) {
printf("In the loop\n");
i = i + 1;

}
}

{>`h£.z�vfY t=R Ñ k c�v9�¢Y[V�vfYdY[\�ewvfz�_�ewz�vfYñ¥ãg.v�c�\�`h�®^�|hY k vfg.£�v7c�� R
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