
���������
	������������������������	�����	��! "	��
#$��%'&(���)���*��+,	
-/.0%'12���3 "45��%2� 67	
�8�:9;���<	���->=

?A@�B5CADFE*GHJIKI CAL
@
MON�PRQ�SUTWVXN�YZT�[�\/]^[�VXP`_aTWNbSdcJe�fgN�Yae�N

hiY`fgjkNlSWmUfnTpo2[
\>qiPaP`rgfgNtsuc5e�fgN�Y`elN�mdv/SwQ�_aY`mUewx5y^N�fgzZ{t|�[}rn\~N�Y5���_JTUTWN�r
cJQ�rg�tsaQ�x`rg_aVXNlSic5TUSwQ
mUmUN)�}�k{��k�

MO�p�}���}�}�'|�[}rn\~N�Y5���_JTUTWN�r��A�ONlSWV�Q
Y5o
�}�5�
�}�/���J�}���k�}�5�}�Z�5�
�k�k�����
�k�

�������� �¡R¢��}£¥¤ Y§¦5Y`[ty<rgNtsJz}N¨sJf©mUel[
j}NlSUo�\~SW[}VªTWfgVXN2mUNlSWfgN�m*Q��`m�TUSwQ
elTWfg[}YamF«�rgfg¦kN
Paf©Nle�Nly<fgmUN¨rgf©YaNtQ
S�SWN�PaSWN�mUNlY5TwQ�TWfg[}Y`mw¬¥Q�SWN�[
\~TWN�YPaSWNl\~NlSUSWNts�[�jkNlS¥SwQ�y®saQ
TwQJ¯ ¤ Y
VX[�m�T�etQ�mUN�m�fnT�fgm0fgVXP`rgfge�fnTWrgoFQ
mUmU_`VXNts¨TWxRQ�T°TWx`NlSWN�f©m�Q2mUf©Yaz}rgNXj�Q�rgf©sFQ
�`m�TUSwQ�eb�
TWfg[}Y*Q
YRs¥TWxRQ�T/TWxaNOQ
�`m�TUSwQ�ebTWf©[�Y2VXNbTWx`[5sK��y<x`fgewx*fgm/[�\~TWNlY2xaN�_aSWfgm�TWfgeifgY�YRQ�TW_aSWN}�
± YRsamiTWx`fgm�Q��am�TUSwQ�elTWfg[}YK¯²|³N¥Q�SWz}_`N¥TWx`Q
T°TWxafgm�Q�mUmU_`VXPJTWfg[}YFsa[ZN�m0Ya[�T�x`[�r©sFfgY
z�N�Y`NlSwQ
r´Q�Y`s�TWxRQ�TµTWxaNlSWN<fgm/YaN�Nts�\¶[
S3¦5Y`[ty<rgNtsJz}NdsafgmUe�[�jkNlSUo�VXNlTWx`[5sJm�TWxRQ
TµP`Qto
Q�TUTWN�YZTWf©[�Y*TW[0TWxaNOQ
V��`fgz�_`fnT·o�[�\K\¶NtQ�TW_aSWN�m�¸ ¤ Y�Q)safn¹ANlSWNlY5T^e�[}YZTWNlº5Tt�5Q
Y�f©YaelSWNtQ
m��
fgY`z'mUN�z}VXNlY5T3V�Qto¥�´N°e�[}YamUf©saNlSWNts2Q�m0«��´N�fgYaz�PRQ�SUT�[�\W¬3Q�saNlelSWNtQ�mUfgYaz¥mUN�z}VXNlY5Tt¯
¤ T�f©mXYa[�T�QFPaSWfg[�SWf<e�rgNtQ�S*y<xafgebx§jJfgNly®fgmXe�[
SUSWN�elT�[
S2VXN�Q�Y`fgYaz�\¶_ar�¯µ|³N�mUxa[�y
TWx`Q
TXTWx`N*SWN�rgN�j�Q�Y`elN¨[�\0Q
V��af©z�_`[�_`m¥\¶N�Q
TW_aSWNlm2sJN�P´N�Y`sam¥[�Y§TWx`N2SWN�rgN�j}Q
Y`e�N�[�\
TWxaNi¦5Y`[ty<rgNtsJz}N<TWxRQ
T/etQ
Y*�´NisafgmUe�[�jkNbSWNts¥�Zo¥_`mUfgYaz�TWxaN�\¶NtQ�TW_aSWN�m�¯Z|³Ndel[}V��afgY`N
TWN�ewx`Yaf©»5_aN�m�\~SW[�V¼V'_`rnTWfgmUetQ�rgN�mUfgz}YRQ
r�Q�Y`Q�rnoJmUfgm°Q�Y`s�fgYZTWNlSWj}Q
r½mUNt»Z_aN�Y`e�N0VXfgYaf©Yaz
TW[XsJfgmUe�[�jkNlS<SW_`rgN�mdQ��´[�_aTisaNlP´N�YRsJN�Y`e�fgN�m�fgYuV'_`rnTWfgj}Q�SWf©Q
TWNOTWfgVXN°mUNlSWfgN�m�¯

¾ ¿`ÀdÁ´ÂAÃ0Ä'Å)Æ½ÁAÇWÃdÀ

È�ÉËÊbÌ HaÍAÎ Ì BXÏ HJÐuI É L�Ñ¨ÒwÓ´Ò Ê L Ð¼Ô ÒiÕ ÔËÖ Ï Í ÉËÊ<Ê HX×�H @bL}Ï
BaÒ Ê H @ ÐuH ÕAL É BaÒ<B¥Ø Ì H É LaÙJÒ Í Ï Ì ÒwÓ´ÒwÚÊ L Ð ÒOÛ H @/Ò ÍAÜ ÒbÓRÒ Ê L Ð Ò ÊbÌ L
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@bL É B Ê Ô~H CKÒ2BJÒ*Ò Ì H Ø0C Ô C ? ÔËÎ ßPO Ü ÓRQ0ß È Ê L ÐuI½H @�B É I B ÊbÊ L
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@lCtUuÙ!ØOL¨B É Ò H ÒbBkÓ ÊlÌ B Ê U Ô Ò¥B
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A
B time

B before [b] A

B overlaps [o] A
B is−finished−by [if] A

B starts [s] A
B contains [c] A

A after [a] B
A is−met−by [im] B
A is−overlapped−by [io] B
A finishes [f] B
A during [d] B
A is−started−by [is] B
A equals [=] BB equals [=] A

B meets [m] A
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Ò Í Ï Ì³ÊlÌ B Ê B ÉËÉ Ô C Ê L�@ Þ B É @lL É B Ê ÔËH CKÒ Ì ÔËI Ò Ì H É Õ�Ï H @l@lL�Ò I²H CKÕAÒ Ê H ÒbL�BJ@lÏ Ì Ô C Î B5C³îËí²ï���çZí�é�ë H5×
B Ê L ÐuI½H @�B É I B ÊwÊ L�@bC Ô C ÊbÌ L Ô C Ê L
@ Þ B É ÒbL�õ Í L�CKÏ�Laß

ò H Ü L§Ï H CKÒ Ô ÕAL
@lL�Õ Ô C Ê L
@lL�Ò Ê Ô C Î ÙdB Ê L ÐuI½H @�B É I B ÊwÊ L
@lC Ì BJÒ Ê H Ü L É ÔËÐuÔ Ê L}Õ Ô C Ô Ê Ò
L�Ñ Ê L�CKÒ Ô~H Cµß�ø§L ÊbÌ L
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