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Outline 
•Defining systems and prioritized safety specification 
•Solving minimum violation planning problem with TuLiP



 2

Unprotected left turn

c6

<latexit sha1_base64="RndEc0zCZs2Rqz2jU8qHW028bek=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CbaCp7JbioqnghePFdy20C4lm2bb0CS7JFmhLP0NXjwo4tUf5M1/Y9ruQVsfDDzem2FmXphwpo3rfjuFjc2t7Z3ibmlv/+DwqHx80tZxqgj1Scxj1Q2xppxJ6htmOO0mimIRctoJJ3dzv/NElWaxfDTThAYCjySLGMHGSn6VDK6qg3LFrbkLoHXi5aQCOVqD8ld/GJNUUGkIx1r3PDcxQYaVYYTTWamfappgMsEj2rNUYkF1kC2OnaELqwxRFCtb0qCF+nsiw0LrqQhtp8BmrFe9ufif10tNdBNkTCapoZIsF0UpRyZG88/RkClKDJ9agoli9lZExlhhYmw+JRuCt/ryOmnXa16j1nioV5q3eRxFOINzuAQPrqEJ99ACHwgweIZXeHOk8+K8Ox/L1oKTz5zCHzifP6r+jek=</latexit>

c9

<latexit sha1_base64="IdEbJpZbmAq9GsQdsqt50xk1SDo=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CbaCp7JbCn6cCl48VnDbQruUbJptQ5PskmSFsvQ3ePGgiFd/kDf/jWm7B219MPB4b4aZeWHCmTau++0UNja3tneKu6W9/YPDo/LxSVvHqSLUJzGPVTfEmnImqW+Y4bSbKIpFyGknnNzN/c4TVZrF8tFMExoIPJIsYgQbK/lVMripDsoVt+YugNaJl5MK5GgNyl/9YUxSQaUhHGvd89zEBBlWhhFOZ6V+qmmCyQSPaM9SiQXVQbY4doYurDJEUaxsSYMW6u+JDAutpyK0nQKbsV715uJ/Xi810XWQMZmkhkqyXBSlHJkYzT9HQ6YoMXxqCSaK2VsRGWOFibH5lGwI3urL66Rdr3mNWuOhXmne5nEU4QzO4RI8uIIm3EMLfCDA4Ble4c2Rzovz7nwsWwtOPnMKf+B8/gCvjY3s</latexit>

c0

<latexit sha1_base64="ffti427A7bcqunaSWyNRIeKRtUE=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCp5KUguKp4MVjBVMLbSib7aZdutmE3YlQSn+DFw+KePUHefPfuG1z0NYHA4/3ZpiZF6ZSGHTdb6ewsbm1vVPcLe3tHxwelY9P2ibJNOM+S2SiOyE1XArFfRQoeSfVnMah5I/h+HbuPz5xbUSiHnCS8iCmQyUiwShaya+yvlvtlytuzV2ArBMvJxXI0eqXv3qDhGUxV8gkNabruSkGU6pRMMlnpV5meErZmA5511JFY26C6eLYGbmwyoBEibalkCzU3xNTGhsziUPbGVMcmVVvLv7ndTOMroOpUGmGXLHloiiTBBMy/5wMhOYM5cQSyrSwtxI2opoytPmUbAje6svrpF2veY1a475ead7kcRThDM7hEjy4gibcQQt8YCDgGV7hzVHOi/PufCxbC04+cwp/4Hz+AKHgjeM=</latexit>

c1

<latexit sha1_base64="/BbwT+a9i+3Pht/Osuym/xaHPZg=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCp5KUguKp4MVjBVMLbSib7aZdutmE3YlQSn+DFw+KePUHefPfuG1z0NYHA4/3ZpiZF6ZSGHTdb6ewsbm1vVPcLe3tHxwelY9P2ibJNOM+S2SiOyE1XArFfRQoeSfVnMah5I/h+HbuPz5xbUSiHnCS8iCmQyUiwShaya+yvlftlytuzV2ArBMvJxXI0eqXv3qDhGUxV8gkNabruSkGU6pRMMlnpV5meErZmA5511JFY26C6eLYGbmwyoBEibalkCzU3xNTGhsziUPbGVMcmVVvLv7ndTOMroOpUGmGXLHloiiTBBMy/5wMhOYM5cQSyrSwtxI2opoytPmUbAje6svrpF2veY1a475ead7kcRThDM7hEjy4gibcQQt8YCDgGV7hzVHOi/PufCxbC04+cwp/4Hz+AKNljeQ=</latexit>

c2

<latexit sha1_base64="zQ/4ZNx2qzw33lfMngt4rGZ0dg4=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCp5KUguKp4MVjBVMLbSib7bZdutmE3YlQQn+DFw+KePUHefPfuG1z0NYHA4/3ZpiZFyZSGHTdb6ewsbm1vVPcLe3tHxwelY9P2iZONeM+i2WsOyE1XArFfRQoeSfRnEah5I/h5HbuPz5xbUSsHnCa8CCiIyWGglG0kl9l/Xq1X664NXcBsk68nFQgR6tf/uoNYpZGXCGT1Jiu5yYYZFSjYJLPSr3U8ISyCR3xrqWKRtwE2eLYGbmwyoAMY21LIVmovycyGhkzjULbGVEcm1VvLv7ndVMcXgeZUEmKXLHlomEqCcZk/jkZCM0ZyqkllGlhbyVsTDVlaPMp2RC81ZfXSbte8xq1xn290rzJ4yjCGZzDJXhwBU24gxb4wEDAM7zCm6OcF+fd+Vi2Fpx85hT+wPn8AaTqjeU=</latexit>

c3

<latexit sha1_base64="BpqgjRkeHv+iQY7dUeBsX6dD1YU=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CbaCp7JbC4qnghePFdy20C4lm2bb0CS7JFmhLP0NXjwo4tUf5M1/Y9ruQVsfDDzem2FmXphwpo3rfjuFjc2t7Z3ibmlv/+DwqHx80tZxqgj1Scxj1Q2xppxJ6htmOO0mimIRctoJJ3dzv/NElWaxfDTThAYCjySLGMHGSn6VDK6qg3LFrbkLoHXi5aQCOVqD8ld/GJNUUGkIx1r3PDcxQYaVYYTTWamfappgMsEj2rNUYkF1kC2OnaELqwxRFCtb0qCF+nsiw0LrqQhtp8BmrFe9ufif10tNdBNkTCapoZIsF0UpRyZG88/RkClKDJ9agoli9lZExlhhYmw+JRuCt/ryOmnXa16j1nioV5q3eRxFOINzuAQPrqEJ99ACHwgweIZXeHOk8+K8Ox/L1oKTz5zCHzifP6ZvjeY=</latexit>

c4

<latexit sha1_base64="NJID1FhHMYlMECtp0uZ89P4G2Zo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCp5KUguKp4MVjBVMLbSib7aZdutmE3YlQSn+DFw+KePUHefPfuG1z0NYHA4/3ZpiZF6ZSGHTdb6ewsbm1vVPcLe3tHxwelY9P2ibJNOM+S2SiOyE1XArFfRQoeSfVnMah5I/h+HbuPz5xbUSiHnCS8iCmQyUiwShaya+yfqPaL1fcmrsAWSdeTiqQo9Uvf/UGCctirpBJakzXc1MMplSjYJLPSr3M8JSyMR3yrqWKxtwE08WxM3JhlQGJEm1LIVmovyemNDZmEoe2M6Y4MqveXPzP62YYXQdTodIMuWLLRVEmCSZk/jkZCM0ZyokllGlhbyVsRDVlaPMp2RC81ZfXSbte8xq1xn290rzJ4yjCGZzDJXhwBU24gxb4wEDAM7zCm6OcF+fd+Vi2Fpx85hT+wPn8Aaf0jec=</latexit>

c5

<latexit sha1_base64="Ow3Ji/PtiunWvbLpqQ/aFvsEDEk=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CbaCp7JbKoqnghePFdy20C4lm2bb0CS7JFmhLP0NXjwo4tUf5M1/Y9ruQVsfDDzem2FmXphwpo3rfjuFjc2t7Z3ibmlv/+DwqHx80tZxqgj1Scxj1Q2xppxJ6htmOO0mimIRctoJJ3dzv/NElWaxfDTThAYCjySLGMHGSn6VDK6qg3LFrbkLoHXi5aQCOVqD8ld/GJNUUGkIx1r3PDcxQYaVYYTTWamfappgMsEj2rNUYkF1kC2OnaELqwxRFCtb0qCF+nsiw0LrqQhtp8BmrFe9ufif10tNdBNkTCapoZIsF0UpRyZG88/RkClKDJ9agoli9lZExlhhYmw+JRuCt/ryOmnXa16j1nioV5q3eRxFOINzuAQPrqEJ99ACHwgweIZXeHOk8+K8Ox/L1oKTz5zCHzifP6l5jeg=</latexit>

c7

<latexit sha1_base64="Xb6yToi0sfv85wfRNZYGE0QXAJE=">AAAB7HicbVBNSwMxEJ3Ur1q/qh69BFvBU9kthYqnghePFdy20C4lm2bb0Gx2SbJCWfobvHhQxKs/yJv/xrTdg7Y+GHi8N8PMvCARXBvH+UaFre2d3b3ifung8Oj4pHx61tFxqijzaCxi1QuIZoJL5hluBOslipEoEKwbTO8WfveJKc1j+WhmCfMjMpY85JQYK3lVOmxWh+WKU3OWwJvEzUkFcrSH5a/BKKZpxKShgmjdd53E+BlRhlPB5qVBqllC6JSMWd9SSSKm/Wx57BxfWWWEw1jZkgYv1d8TGYm0nkWB7YyImeh1byH+5/VTE974GZdJapikq0VhKrCJ8eJzPOKKUSNmlhCquL0V0wlRhBqbT8mG4K6/vEk69ZrbqDUe6pXWbR5HES7gEq7BhSa04B7a4AEFDs/wCm9Iohf0jj5WrQWUz5zDH6DPH6yDjeo=</latexit>

c8

<latexit sha1_base64="VxGTxdA+fEaOHnV46G5RyxF/GFU=">AAAB7HicbVBNSwMxEJ3Ur1q/qh69BFvBU9ktBYunghePFdy20C4lm2bb0Gx2SbJCWfobvHhQxKs/yJv/xrTdg7Y+GHi8N8PMvCARXBvH+UaFre2d3b3ifung8Oj4pHx61tFxqijzaCxi1QuIZoJL5hluBOslipEoEKwbTO8WfveJKc1j+WhmCfMjMpY85JQYK3lVOmxWh+WKU3OWwJvEzUkFcrSH5a/BKKZpxKShgmjdd53E+BlRhlPB5qVBqllC6JSMWd9SSSKm/Wx57BxfWWWEw1jZkgYv1d8TGYm0nkWB7YyImeh1byH+5/VTEzb9jMskNUzS1aIwFdjEePE5HnHFqBEzSwhV3N6K6YQoQo3Np2RDcNdf3iSdes1t1BoP9UrrNo+jCBdwCdfgwg204B7a4AEFDs/wCm9Iohf0jj5WrQWUz5zDH6DPH64Ijes=</latexit>

TSh

<latexit sha1_base64="bx0JvldtyXdmLD7Qfwt9ZKBLByo=">AAACEHicbVDLTsJAFJ3iC+sLdemmEUxcENISosQV0YUuUQFJAMl0egsj00dmpiak6T8Yd/ol7oxb/8APce9QWCh4kklOzrk398yxQ0aFNM0vLbO0vLK6ll3XNza3tndyu3stEUScQJMELOBtGwtg1IempJJBO+SAPZvBnT26mPh3j8AFDfyGHIfQ8/DApy4lWCqpVWjc3g8L/VzeLJkpjEVizUgezVDv5767TkAiD3xJGBaiY5mh7MWYS0oYJHo3EhBiMsID6CjqYw9EL07TJsaRUhzDDbh6vjRS9fdGjD0hxp6tJj0sh2Lem4j/eZ1IutVeTP0wkuCT6SE3YoYMjMnXDYdyIJKNFcGEU5XVIEPMMZGqIL3rgKtKTOPEDgiSxDeX50lsVa1i+aRoJrquerLmW1kkrXLJqpQq1+V87WzWWBYdoEN0jCx0imroCtVRExH0gJ7QC3rVnrU37V37mI5mtNnOPvoD7fMHunObIA==</latexit>

TSl

<latexit sha1_base64="HnjaF0qRpQiDmnFDj/V+VQ7Es6w=">AAACEHicbVDLTsJAFJ3iC+sLdemmEUxcENISosQV0YUuUQFJAMl0egsj00dmpiak6T8Yd/ol7oxb/8APce9QWCh4kklOzrk398yxQ0aFNM0vLbO0vLK6ll3XNza3tndyu3stEUScQJMELOBtGwtg1IempJJBO+SAPZvBnT26mPh3j8AFDfyGHIfQ8/DApy4lWCqpVWjc3rNCP5c3S2YKY5FYM5JHM9T7ue+uE5DIA18ShoXoWGYoezHmkhIGid6NBISYjPAAOor62APRi9O0iXGkFMdwA66eL41U/b0RY0+IsWerSQ/LoZj3JuJ/XieSbrUXUz+MJPhkesiNmCEDY/J1w6EciGRjRTDhVGU1yBBzTKQqSO864KoS0zixA4Ik8c3leRJbVatYPimaia6rnqz5VhZJq1yyKqXKdTlfO5s1lkUH6BAdIwudohq6QnXURAQ9oCf0gl61Z+1Ne9c+pqMZbbazj/5A+/wBwRObJA==</latexit>

TSa

<latexit sha1_base64="TKabwpY0IhabDLnBAUyKP6moBWc=">AAACEHicbVDLTsJAFJ3iC+sLdemmEUxcENISosQV0YUuUQFJAMl0egsj00dmpiak6T8Yd/ol7oxb/8APce9QWCh4kklOzrk398yxQ0aFNM0vLbO0vLK6ll3XNza3tndyu3stEUScQJMELOBtGwtg1IempJJBO+SAPZvBnT26mPh3j8AFDfyGHIfQ8/DApy4lWCqpVWjc3uNCP5c3S2YKY5FYM5JHM9T7ue+uE5DIA18ShoXoWGYoezHmkhIGid6NBISYjPAAOor62APRi9O0iXGkFMdwA66eL41U/b0RY0+IsWerSQ/LoZj3JuJ/XieSbrUXUz+MJPhkesiNmCEDY/J1w6EciGRjRTDhVGU1yBBzTKQqSO864KoS0zixA4Ik8c3leRJbVatYPimaia6rnqz5VhZJq1yyKqXKdTlfO5s1lkUH6BAdIwudohq6QnXURAQ9oCf0gl61Z+1Ne9c+pqMZbbazj/5A+/wBrtubGQ==</latexit>

Nok Wongpiromsarn, UT Austin/Iowa StateEECI, Mar 2020

'1 = ⇤¬(h4 ^ a4)

<latexit sha1_base64="T/izjuh3nHBtYO0cbSQxTtKfQ3k="></latexit>

'2 = ⇤¬
�
red ^ (a8 _ a4)

�

<latexit sha1_base64="8/OP7O8VzHJ6YiFHY0mrQQpWpps="></latexit>

 = ({'1}, {'2}), $('1) = $('2) = 1

<latexit sha1_base64="yWrLLoOtDu6PPLOC0ps2DvVoAzE="></latexit>

c3 c4 c5 c6

 {h3}  {h4}  {h5}  {h6}TSh

<latexit sha1_base64="bx0JvldtyXdmLD7Qfwt9ZKBLByo=">AAACEHicbVDLTsJAFJ3iC+sLdemmEUxcENISosQV0YUuUQFJAMl0egsj00dmpiak6T8Yd/ol7oxb/8APce9QWCh4kklOzrk398yxQ0aFNM0vLbO0vLK6ll3XNza3tndyu3stEUScQJMELOBtGwtg1IempJJBO+SAPZvBnT26mPh3j8AFDfyGHIfQ8/DApy4lWCqpVWjc3g8L/VzeLJkpjEVizUgezVDv5767TkAiD3xJGBaiY5mh7MWYS0oYJHo3EhBiMsID6CjqYw9EL07TJsaRUhzDDbh6vjRS9fdGjD0hxp6tJj0sh2Lem4j/eZ1IutVeTP0wkuCT6SE3YoYMjMnXDYdyIJKNFcGEU5XVIEPMMZGqIL3rgKtKTOPEDgiSxDeX50lsVa1i+aRoJrquerLmW1kkrXLJqpQq1+V87WzWWBYdoEN0jCx0imroCtVRExH0gJ7QC3rVnrU37V37mI5mtNnOPvoD7fMHunObIA==</latexit>

c8 c4 c9
acc,0 acc,0

brake,1 brake,1 brake,0

 {a8}  {a4}  {a9}TSa

<latexit sha1_base64="TKabwpY0IhabDLnBAUyKP6moBWc=">AAACEHicbVDLTsJAFJ3iC+sLdemmEUxcENISosQV0YUuUQFJAMl0egsj00dmpiak6T8Yd/ol7oxb/8APce9QWCh4kklOzrk398yxQ0aFNM0vLbO0vLK6ll3XNza3tndyu3stEUScQJMELOBtGwtg1IempJJBO+SAPZvBnT26mPh3j8AFDfyGHIfQ8/DApy4lWCqpVWjc3uNCP5c3S2YKY5FYM5JHM9T7ue+uE5DIA18ShoXoWGYoezHmkhIGid6NBISYjPAAOor62APRi9O0iXGkFMdwA66eL41U/b0RY0+IsWerSQ/LoZj3JuJ/XieSbrUXUz+MJPhkesiNmCEDY/J1w6EciGRjRTDhVGU1yBBzTKQqSO864KoS0zixA4Ik8c3leRJbVatYPimaia6rnqz5VhZJq1yyKqXKdTlfO5s1lkUH6BAdIwudohq6QnXURAQ9oCf0gl61Z+1Ne9c+pqMZbbazj/5A+/wBrtubGQ==</latexit>

TSl

<latexit sha1_base64="HnjaF0qRpQiDmnFDj/V+VQ7Es6w=">AAACEHicbVDLTsJAFJ3iC+sLdemmEUxcENISosQV0YUuUQFJAMl0egsj00dmpiak6T8Yd/ol7oxb/8APce9QWCh4kklOzrk398yxQ0aFNM0vLbO0vLK6ll3XNza3tndyu3stEUScQJMELOBtGwtg1IempJJBO+SAPZvBnT26mPh3j8AFDfyGHIfQ8/DApy4lWCqpVWjc3rNCP5c3S2YKY5FYM5JHM9T7ue+uE5DIA18ShoXoWGYoezHmkhIGid6NBISYjPAAOor62APRi9O0iXGkFMdwA66eL41U/b0RY0+IsWerSQ/LoZj3JuJ/XieSbrUXUz+MJPhkesiNmCEDY/J1w6EciGRjRTDhVGU1yBBzTKQqSO864KoS0zixA4Ik8c3leRJbVatYPimaia6rnqz5VhZJq1yyKqXKdTlfO5s1lkUH6BAdIwudohq6QnXURAQ9oCf0gl61Z+1Ne9c+pqMZbbazj/5A+/wBwRObJA==</latexit>

s1 s2

 {green}  {red}



Weighted finite transition systems 
(WeightedKripkeStructure) 

 3

 S

WTS = (S,R, sinit, AP, L,W )

<latexit sha1_base64="+MFQwzV9bfeGQTcltqsTJKPKkDs="></latexit>

 sinit

 R, W

 AP
 L

Nok Wongpiromsarn, UT Austin/Iowa StateEECI, Mar 2020



Weighted nondeterministic finite automaton 
(WeightedFiniteAutomaton)

 4

A = (Q,⌃, �, Q0, F,W )

<latexit sha1_base64="s7/velEwiu06A90y5lhJV33RYoE="></latexit>

 Q
 Q0

 δ, W

 AP

 F

Nok Wongpiromsarn, UT Austin/Iowa StateEECI, Mar 2020



 5

Prioritized safety specification

P = (AP,�, ,$)

<latexit sha1_base64="WmO6LH9JiTT9wTCEWmKYJhx1/o4="></latexit>

 ϖ  Ψ

Nok Wongpiromsarn, UT Austin/Iowa StateEECI, Mar 2020



Nok Wongpiromsarn, UT Austin/Iowa StateEECI, Mar 2020

Exercise 1: Weighted Finite Automaton for !φ2

 6

'1 = ⇤¬(h4 ^ a4)

<latexit sha1_base64="T/izjuh3nHBtYO0cbSQxTtKfQ3k="></latexit>

'2 = ⇤¬
�
red ^ (a8 _ a4)

�

<latexit sha1_base64="8/OP7O8VzHJ6YiFHY0mrQQpWpps="></latexit>

 = ({'1}, {'2}), $('1) = $('2) = 1

<latexit sha1_base64="yWrLLoOtDu6PPLOC0ps2DvVoAzE="></latexit>

c8,c3,s1

acc,0

brake,1 c8,c4,s2

c4,c4,s2

c8,c5,s2

c4,c5,s2

c9,c5,s2

brake,1

brake,1

acc,0

acc,0

c8,c6,s2

c4,c6,s2

c9,c6,s2

brake,1

acc,0

brake,1

acc,0

brake,0

brake,1

acc,0

brake,1

acc,0

brake,0

TSakTShkTSl

<latexit sha1_base64="Qv90B3SsudXgsQgdciAo5Hz/scE="></latexit>

c6

<latexit sha1_base64="RndEc0zCZs2Rqz2jU8qHW028bek=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CbaCp7JbioqnghePFdy20C4lm2bb0CS7JFmhLP0NXjwo4tUf5M1/Y9ruQVsfDDzem2FmXphwpo3rfjuFjc2t7Z3ibmlv/+DwqHx80tZxqgj1Scxj1Q2xppxJ6htmOO0mimIRctoJJ3dzv/NElWaxfDTThAYCjySLGMHGSn6VDK6qg3LFrbkLoHXi5aQCOVqD8ld/GJNUUGkIx1r3PDcxQYaVYYTTWamfappgMsEj2rNUYkF1kC2OnaELqwxRFCtb0qCF+nsiw0LrqQhtp8BmrFe9ufif10tNdBNkTCapoZIsF0UpRyZG88/RkClKDJ9agoli9lZExlhhYmw+JRuCt/ryOmnXa16j1nioV5q3eRxFOINzuAQPrqEJ99ACHwgweIZXeHOk8+K8Ox/L1oKTz5zCHzifP6r+jek=</latexit>

c9

<latexit sha1_base64="IdEbJpZbmAq9GsQdsqt50xk1SDo=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CbaCp7JbCn6cCl48VnDbQruUbJptQ5PskmSFsvQ3ePGgiFd/kDf/jWm7B219MPB4b4aZeWHCmTau++0UNja3tneKu6W9/YPDo/LxSVvHqSLUJzGPVTfEmnImqW+Y4bSbKIpFyGknnNzN/c4TVZrF8tFMExoIPJIsYgQbK/lVMripDsoVt+YugNaJl5MK5GgNyl/9YUxSQaUhHGvd89zEBBlWhhFOZ6V+qmmCyQSPaM9SiQXVQbY4doYurDJEUaxsSYMW6u+JDAutpyK0nQKbsV715uJ/Xi810XWQMZmkhkqyXBSlHJkYzT9HQ6YoMXxqCSaK2VsRGWOFibH5lGwI3urL66Rdr3mNWuOhXmne5nEU4QzO4RI8uIIm3EMLfCDA4Ble4c2Rzovz7nwsWwtOPnMKf+B8/gCvjY3s</latexit>

c0

<latexit sha1_base64="ffti427A7bcqunaSWyNRIeKRtUE=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCp5KUguKp4MVjBVMLbSib7aZdutmE3YlQSn+DFw+KePUHefPfuG1z0NYHA4/3ZpiZF6ZSGHTdb6ewsbm1vVPcLe3tHxwelY9P2ibJNOM+S2SiOyE1XArFfRQoeSfVnMah5I/h+HbuPz5xbUSiHnCS8iCmQyUiwShaya+yvlvtlytuzV2ArBMvJxXI0eqXv3qDhGUxV8gkNabruSkGU6pRMMlnpV5meErZmA5511JFY26C6eLYGbmwyoBEibalkCzU3xNTGhsziUPbGVMcmVVvLv7ndTOMroOpUGmGXLHloiiTBBMy/5wMhOYM5cQSyrSwtxI2opoytPmUbAje6svrpF2veY1a475ead7kcRThDM7hEjy4gibcQQt8YCDgGV7hzVHOi/PufCxbC04+cwp/4Hz+AKHgjeM=</latexit>

c1

<latexit sha1_base64="/BbwT+a9i+3Pht/Osuym/xaHPZg=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCp5KUguKp4MVjBVMLbSib7aZdutmE3YlQSn+DFw+KePUHefPfuG1z0NYHA4/3ZpiZF6ZSGHTdb6ewsbm1vVPcLe3tHxwelY9P2ibJNOM+S2SiOyE1XArFfRQoeSfVnMah5I/h+HbuPz5xbUSiHnCS8iCmQyUiwShaya+yvlftlytuzV2ArBMvJxXI0eqXv3qDhGUxV8gkNabruSkGU6pRMMlnpV5meErZmA5511JFY26C6eLYGbmwyoBEibalkCzU3xNTGhsziUPbGVMcmVVvLv7ndTOMroOpUGmGXLHloiiTBBMy/5wMhOYM5cQSyrSwtxI2opoytPmUbAje6svrpF2veY1a475ead7kcRThDM7hEjy4gibcQQt8YCDgGV7hzVHOi/PufCxbC04+cwp/4Hz+AKNljeQ=</latexit>

c2

<latexit sha1_base64="zQ/4ZNx2qzw33lfMngt4rGZ0dg4=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCp5KUguKp4MVjBVMLbSib7bZdutmE3YlQQn+DFw+KePUHefPfuG1z0NYHA4/3ZpiZFyZSGHTdb6ewsbm1vVPcLe3tHxwelY9P2iZONeM+i2WsOyE1XArFfRQoeSfRnEah5I/h5HbuPz5xbUSsHnCa8CCiIyWGglG0kl9l/Xq1X664NXcBsk68nFQgR6tf/uoNYpZGXCGT1Jiu5yYYZFSjYJLPSr3U8ISyCR3xrqWKRtwE2eLYGbmwyoAMY21LIVmovycyGhkzjULbGVEcm1VvLv7ndVMcXgeZUEmKXLHlomEqCcZk/jkZCM0ZyqkllGlhbyVsTDVlaPMp2RC81ZfXSbte8xq1xn290rzJ4yjCGZzDJXhwBU24gxb4wEDAM7zCm6OcF+fd+Vi2Fpx85hT+wPn8AaTqjeU=</latexit>

c3

<latexit sha1_base64="BpqgjRkeHv+iQY7dUeBsX6dD1YU=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CbaCp7JbC4qnghePFdy20C4lm2bb0CS7JFmhLP0NXjwo4tUf5M1/Y9ruQVsfDDzem2FmXphwpo3rfjuFjc2t7Z3ibmlv/+DwqHx80tZxqgj1Scxj1Q2xppxJ6htmOO0mimIRctoJJ3dzv/NElWaxfDTThAYCjySLGMHGSn6VDK6qg3LFrbkLoHXi5aQCOVqD8ld/GJNUUGkIx1r3PDcxQYaVYYTTWamfappgMsEj2rNUYkF1kC2OnaELqwxRFCtb0qCF+nsiw0LrqQhtp8BmrFe9ufif10tNdBNkTCapoZIsF0UpRyZG88/RkClKDJ9agoli9lZExlhhYmw+JRuCt/ryOmnXa16j1nioV5q3eRxFOINzuAQPrqEJ99ACHwgweIZXeHOk8+K8Ox/L1oKTz5zCHzifP6ZvjeY=</latexit>

c4

<latexit sha1_base64="NJID1FhHMYlMECtp0uZ89P4G2Zo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCp5KUguKp4MVjBVMLbSib7aZdutmE3YlQSn+DFw+KePUHefPfuG1z0NYHA4/3ZpiZF6ZSGHTdb6ewsbm1vVPcLe3tHxwelY9P2ibJNOM+S2SiOyE1XArFfRQoeSfVnMah5I/h+HbuPz5xbUSiHnCS8iCmQyUiwShaya+yfqPaL1fcmrsAWSdeTiqQo9Uvf/UGCctirpBJakzXc1MMplSjYJLPSr3M8JSyMR3yrqWKxtwE08WxM3JhlQGJEm1LIVmovyemNDZmEoe2M6Y4MqveXPzP62YYXQdTodIMuWLLRVEmCSZk/jkZCM0ZyokllGlhbyVsRDVlaPMp2RC81ZfXSbte8xq1xn290rzJ4yjCGZzDJXhwBU24gxb4wEDAM7zCm6OcF+fd+Vi2Fpx85hT+wPn8Aaf0jec=</latexit>

c5

<latexit sha1_base64="Ow3Ji/PtiunWvbLpqQ/aFvsEDEk=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CbaCp7JbKoqnghePFdy20C4lm2bb0CS7JFmhLP0NXjwo4tUf5M1/Y9ruQVsfDDzem2FmXphwpo3rfjuFjc2t7Z3ibmlv/+DwqHx80tZxqgj1Scxj1Q2xppxJ6htmOO0mimIRctoJJ3dzv/NElWaxfDTThAYCjySLGMHGSn6VDK6qg3LFrbkLoHXi5aQCOVqD8ld/GJNUUGkIx1r3PDcxQYaVYYTTWamfappgMsEj2rNUYkF1kC2OnaELqwxRFCtb0qCF+nsiw0LrqQhtp8BmrFe9ufif10tNdBNkTCapoZIsF0UpRyZG88/RkClKDJ9agoli9lZExlhhYmw+JRuCt/ryOmnXa16j1nioV5q3eRxFOINzuAQPrqEJ99ACHwgweIZXeHOk8+K8Ox/L1oKTz5zCHzifP6l5jeg=</latexit>

c7

<latexit sha1_base64="Xb6yToi0sfv85wfRNZYGE0QXAJE=">AAAB7HicbVBNSwMxEJ3Ur1q/qh69BFvBU9kthYqnghePFdy20C4lm2bb0Gx2SbJCWfobvHhQxKs/yJv/xrTdg7Y+GHi8N8PMvCARXBvH+UaFre2d3b3ifung8Oj4pHx61tFxqijzaCxi1QuIZoJL5hluBOslipEoEKwbTO8WfveJKc1j+WhmCfMjMpY85JQYK3lVOmxWh+WKU3OWwJvEzUkFcrSH5a/BKKZpxKShgmjdd53E+BlRhlPB5qVBqllC6JSMWd9SSSKm/Wx57BxfWWWEw1jZkgYv1d8TGYm0nkWB7YyImeh1byH+5/VTE974GZdJapikq0VhKrCJ8eJzPOKKUSNmlhCquL0V0wlRhBqbT8mG4K6/vEk69ZrbqDUe6pXWbR5HES7gEq7BhSa04B7a4AEFDs/wCm9Iohf0jj5WrQWUz5zDH6DPH6yDjeo=</latexit>

c8

<latexit sha1_base64="VxGTxdA+fEaOHnV46G5RyxF/GFU=">AAAB7HicbVBNSwMxEJ3Ur1q/qh69BFvBU9ktBYunghePFdy20C4lm2bb0Gx2SbJCWfobvHhQxKs/yJv/xrTdg7Y+GHi8N8PMvCARXBvH+UaFre2d3b3ifung8Oj4pHx61tFxqijzaCxi1QuIZoJL5hluBOslipEoEKwbTO8WfveJKc1j+WhmCfMjMpY85JQYK3lVOmxWh+WKU3OWwJvEzUkFcrSH5a/BKKZpxKShgmjdd53E+BlRhlPB5qVBqllC6JSMWd9SSSKm/Wx57BxfWWWEw1jZkgYv1d8TGYm0nkWB7YyImeh1byH+5/VTEzb9jMskNUzS1aIwFdjEePE5HnHFqBEzSwhV3N6K6YQoQo3Np2RDcNdf3iSdes1t1BoP9UrrNo+jCBdwCdfgwg204B7a4AEFDs/wCm9Iohf0jj5WrQWUz5zDH6DPH64Ijes=</latexit>

TSh

<latexit sha1_base64="bx0JvldtyXdmLD7Qfwt9ZKBLByo=">AAACEHicbVDLTsJAFJ3iC+sLdemmEUxcENISosQV0YUuUQFJAMl0egsj00dmpiak6T8Yd/ol7oxb/8APce9QWCh4kklOzrk398yxQ0aFNM0vLbO0vLK6ll3XNza3tndyu3stEUScQJMELOBtGwtg1IempJJBO+SAPZvBnT26mPh3j8AFDfyGHIfQ8/DApy4lWCqpVWjc3g8L/VzeLJkpjEVizUgezVDv5767TkAiD3xJGBaiY5mh7MWYS0oYJHo3EhBiMsID6CjqYw9EL07TJsaRUhzDDbh6vjRS9fdGjD0hxp6tJj0sh2Lem4j/eZ1IutVeTP0wkuCT6SE3YoYMjMnXDYdyIJKNFcGEU5XVIEPMMZGqIL3rgKtKTOPEDgiSxDeX50lsVa1i+aRoJrquerLmW1kkrXLJqpQq1+V87WzWWBYdoEN0jCx0imroCtVRExH0gJ7QC3rVnrU37V37mI5mtNnOPvoD7fMHunObIA==</latexit>

TSl

<latexit sha1_base64="HnjaF0qRpQiDmnFDj/V+VQ7Es6w=">AAACEHicbVDLTsJAFJ3iC+sLdemmEUxcENISosQV0YUuUQFJAMl0egsj00dmpiak6T8Yd/ol7oxb/8APce9QWCh4kklOzrk398yxQ0aFNM0vLbO0vLK6ll3XNza3tndyu3stEUScQJMELOBtGwtg1IempJJBO+SAPZvBnT26mPh3j8AFDfyGHIfQ8/DApy4lWCqpVWjc3rNCP5c3S2YKY5FYM5JHM9T7ue+uE5DIA18ShoXoWGYoezHmkhIGid6NBISYjPAAOor62APRi9O0iXGkFMdwA66eL41U/b0RY0+IsWerSQ/LoZj3JuJ/XieSbrUXUz+MJPhkesiNmCEDY/J1w6EciGRjRTDhVGU1yBBzTKQqSO864KoS0zixA4Ik8c3leRJbVatYPimaia6rnqz5VhZJq1yyKqXKdTlfO5s1lkUH6BAdIwudohq6QnXURAQ9oCf0gl61Z+1Ne9c+pqMZbbazj/5A+/wBwRObJA==</latexit>

TSa

<latexit sha1_base64="TKabwpY0IhabDLnBAUyKP6moBWc=">AAACEHicbVDLTsJAFJ3iC+sLdemmEUxcENISosQV0YUuUQFJAMl0egsj00dmpiak6T8Yd/ol7oxb/8APce9QWCh4kklOzrk398yxQ0aFNM0vLbO0vLK6ll3XNza3tndyu3stEUScQJMELOBtGwtg1IempJJBO+SAPZvBnT26mPh3j8AFDfyGHIfQ8/DApy4lWCqpVWjc3uNCP5c3S2YKY5FYM5JHM9T7ue+uE5DIA18ShoXoWGYoezHmkhIGid6NBISYjPAAOor62APRi9O0iXGkFMdwA66eL41U/b0RY0+IsWerSQ/LoZj3JuJ/XieSbrUXUz+MJPhkesiNmCEDY/J1w6EciGRjRTDhVGU1yBBzTKQqSO864KoS0zixA4Ik8c3leRJbVatYPimaia6rnqz5VhZJq1yyKqXKdTlfO5s1lkUH6BAdIwudohq6QnXURAQ9oCf0gl61Z+1Ne9c+pqMZbbazj/5A+/wBrtubGQ==</latexit>

Ex: Modify  
c3-mvp/mvp.py  

to include !  in the prioritized safety 
specification.

φ2
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Exercise 2: Changing cost structure
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'1 = ⇤¬(h4 ^ a4)

<latexit sha1_base64="T/izjuh3nHBtYO0cbSQxTtKfQ3k="></latexit>

'2 = ⇤¬
�
red ^ (a8 _ a4)

�

<latexit sha1_base64="8/OP7O8VzHJ6YiFHY0mrQQpWpps="></latexit>

 = ({'1}, {'2}), $('1) = $('2) = 1

<latexit sha1_base64="yWrLLoOtDu6PPLOC0ps2DvVoAzE="></latexit>

c8,c3,s1

acc,0

brake,1 c8,c4,s2

c4,c4,s2

c8,c5,s2

c4,c5,s2

c9,c5,s2

brake,1

brake,1

acc,0

acc,0

c8,c6,s2

c4,c6,s2

c9,c6,s2

brake,1

acc,0

brake,1

acc,0

brake,0

brake,1

acc,0

brake,1

acc,0

brake,0

TSakTShkTSl

<latexit sha1_base64="Qv90B3SsudXgsQgdciAo5Hz/scE="></latexit>

c6

<latexit sha1_base64="RndEc0zCZs2Rqz2jU8qHW028bek=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CbaCp7JbioqnghePFdy20C4lm2bb0CS7JFmhLP0NXjwo4tUf5M1/Y9ruQVsfDDzem2FmXphwpo3rfjuFjc2t7Z3ibmlv/+DwqHx80tZxqgj1Scxj1Q2xppxJ6htmOO0mimIRctoJJ3dzv/NElWaxfDTThAYCjySLGMHGSn6VDK6qg3LFrbkLoHXi5aQCOVqD8ld/GJNUUGkIx1r3PDcxQYaVYYTTWamfappgMsEj2rNUYkF1kC2OnaELqwxRFCtb0qCF+nsiw0LrqQhtp8BmrFe9ufif10tNdBNkTCapoZIsF0UpRyZG88/RkClKDJ9agoli9lZExlhhYmw+JRuCt/ryOmnXa16j1nioV5q3eRxFOINzuAQPrqEJ99ACHwgweIZXeHOk8+K8Ox/L1oKTz5zCHzifP6r+jek=</latexit>

c9

<latexit sha1_base64="IdEbJpZbmAq9GsQdsqt50xk1SDo=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CbaCp7JbCn6cCl48VnDbQruUbJptQ5PskmSFsvQ3ePGgiFd/kDf/jWm7B219MPB4b4aZeWHCmTau++0UNja3tneKu6W9/YPDo/LxSVvHqSLUJzGPVTfEmnImqW+Y4bSbKIpFyGknnNzN/c4TVZrF8tFMExoIPJIsYgQbK/lVMripDsoVt+YugNaJl5MK5GgNyl/9YUxSQaUhHGvd89zEBBlWhhFOZ6V+qmmCyQSPaM9SiQXVQbY4doYurDJEUaxsSYMW6u+JDAutpyK0nQKbsV715uJ/Xi810XWQMZmkhkqyXBSlHJkYzT9HQ6YoMXxqCSaK2VsRGWOFibH5lGwI3urL66Rdr3mNWuOhXmne5nEU4QzO4RI8uIIm3EMLfCDA4Ble4c2Rzovz7nwsWwtOPnMKf+B8/gCvjY3s</latexit>

c0

<latexit sha1_base64="ffti427A7bcqunaSWyNRIeKRtUE=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCp5KUguKp4MVjBVMLbSib7aZdutmE3YlQSn+DFw+KePUHefPfuG1z0NYHA4/3ZpiZF6ZSGHTdb6ewsbm1vVPcLe3tHxwelY9P2ibJNOM+S2SiOyE1XArFfRQoeSfVnMah5I/h+HbuPz5xbUSiHnCS8iCmQyUiwShaya+yvlvtlytuzV2ArBMvJxXI0eqXv3qDhGUxV8gkNabruSkGU6pRMMlnpV5meErZmA5511JFY26C6eLYGbmwyoBEibalkCzU3xNTGhsziUPbGVMcmVVvLv7ndTOMroOpUGmGXLHloiiTBBMy/5wMhOYM5cQSyrSwtxI2opoytPmUbAje6svrpF2veY1a475ead7kcRThDM7hEjy4gibcQQt8YCDgGV7hzVHOi/PufCxbC04+cwp/4Hz+AKHgjeM=</latexit>

c1

<latexit sha1_base64="/BbwT+a9i+3Pht/Osuym/xaHPZg=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCp5KUguKp4MVjBVMLbSib7aZdutmE3YlQSn+DFw+KePUHefPfuG1z0NYHA4/3ZpiZF6ZSGHTdb6ewsbm1vVPcLe3tHxwelY9P2ibJNOM+S2SiOyE1XArFfRQoeSfVnMah5I/h+HbuPz5xbUSiHnCS8iCmQyUiwShaya+yvlftlytuzV2ArBMvJxXI0eqXv3qDhGUxV8gkNabruSkGU6pRMMlnpV5meErZmA5511JFY26C6eLYGbmwyoBEibalkCzU3xNTGhsziUPbGVMcmVVvLv7ndTOMroOpUGmGXLHloiiTBBMy/5wMhOYM5cQSyrSwtxI2opoytPmUbAje6svrpF2veY1a475ead7kcRThDM7hEjy4gibcQQt8YCDgGV7hzVHOi/PufCxbC04+cwp/4Hz+AKNljeQ=</latexit>

c2

<latexit sha1_base64="zQ/4ZNx2qzw33lfMngt4rGZ0dg4=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCp5KUguKp4MVjBVMLbSib7bZdutmE3YlQQn+DFw+KePUHefPfuG1z0NYHA4/3ZpiZFyZSGHTdb6ewsbm1vVPcLe3tHxwelY9P2iZONeM+i2WsOyE1XArFfRQoeSfRnEah5I/h5HbuPz5xbUSsHnCa8CCiIyWGglG0kl9l/Xq1X664NXcBsk68nFQgR6tf/uoNYpZGXCGT1Jiu5yYYZFSjYJLPSr3U8ISyCR3xrqWKRtwE2eLYGbmwyoAMY21LIVmovycyGhkzjULbGVEcm1VvLv7ndVMcXgeZUEmKXLHlomEqCcZk/jkZCM0ZyqkllGlhbyVsTDVlaPMp2RC81ZfXSbte8xq1xn290rzJ4yjCGZzDJXhwBU24gxb4wEDAM7zCm6OcF+fd+Vi2Fpx85hT+wPn8AaTqjeU=</latexit>

c3

<latexit sha1_base64="BpqgjRkeHv+iQY7dUeBsX6dD1YU=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CbaCp7JbC4qnghePFdy20C4lm2bb0CS7JFmhLP0NXjwo4tUf5M1/Y9ruQVsfDDzem2FmXphwpo3rfjuFjc2t7Z3ibmlv/+DwqHx80tZxqgj1Scxj1Q2xppxJ6htmOO0mimIRctoJJ3dzv/NElWaxfDTThAYCjySLGMHGSn6VDK6qg3LFrbkLoHXi5aQCOVqD8ld/GJNUUGkIx1r3PDcxQYaVYYTTWamfappgMsEj2rNUYkF1kC2OnaELqwxRFCtb0qCF+nsiw0LrqQhtp8BmrFe9ufif10tNdBNkTCapoZIsF0UpRyZG88/RkClKDJ9agoli9lZExlhhYmw+JRuCt/ryOmnXa16j1nioV5q3eRxFOINzuAQPrqEJ99ACHwgweIZXeHOk8+K8Ox/L1oKTz5zCHzifP6ZvjeY=</latexit>

c4

<latexit sha1_base64="NJID1FhHMYlMECtp0uZ89P4G2Zo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCp5KUguKp4MVjBVMLbSib7aZdutmE3YlQSn+DFw+KePUHefPfuG1z0NYHA4/3ZpiZF6ZSGHTdb6ewsbm1vVPcLe3tHxwelY9P2ibJNOM+S2SiOyE1XArFfRQoeSfVnMah5I/h+HbuPz5xbUSiHnCS8iCmQyUiwShaya+yfqPaL1fcmrsAWSdeTiqQo9Uvf/UGCctirpBJakzXc1MMplSjYJLPSr3M8JSyMR3yrqWKxtwE08WxM3JhlQGJEm1LIVmovyemNDZmEoe2M6Y4MqveXPzP62YYXQdTodIMuWLLRVEmCSZk/jkZCM0ZyokllGlhbyVsRDVlaPMp2RC81ZfXSbte8xq1xn290rzJ4yjCGZzDJXhwBU24gxb4wEDAM7zCm6OcF+fd+Vi2Fpx85hT+wPn8Aaf0jec=</latexit>

c5

<latexit sha1_base64="Ow3Ji/PtiunWvbLpqQ/aFvsEDEk=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CbaCp7JbKoqnghePFdy20C4lm2bb0CS7JFmhLP0NXjwo4tUf5M1/Y9ruQVsfDDzem2FmXphwpo3rfjuFjc2t7Z3ibmlv/+DwqHx80tZxqgj1Scxj1Q2xppxJ6htmOO0mimIRctoJJ3dzv/NElWaxfDTThAYCjySLGMHGSn6VDK6qg3LFrbkLoHXi5aQCOVqD8ld/GJNUUGkIx1r3PDcxQYaVYYTTWamfappgMsEj2rNUYkF1kC2OnaELqwxRFCtb0qCF+nsiw0LrqQhtp8BmrFe9ufif10tNdBNkTCapoZIsF0UpRyZG88/RkClKDJ9agoli9lZExlhhYmw+JRuCt/ryOmnXa16j1nioV5q3eRxFOINzuAQPrqEJ99ACHwgweIZXeHOk8+K8Ox/L1oKTz5zCHzifP6l5jeg=</latexit>

c7

<latexit sha1_base64="Xb6yToi0sfv85wfRNZYGE0QXAJE=">AAAB7HicbVBNSwMxEJ3Ur1q/qh69BFvBU9kthYqnghePFdy20C4lm2bb0Gx2SbJCWfobvHhQxKs/yJv/xrTdg7Y+GHi8N8PMvCARXBvH+UaFre2d3b3ifung8Oj4pHx61tFxqijzaCxi1QuIZoJL5hluBOslipEoEKwbTO8WfveJKc1j+WhmCfMjMpY85JQYK3lVOmxWh+WKU3OWwJvEzUkFcrSH5a/BKKZpxKShgmjdd53E+BlRhlPB5qVBqllC6JSMWd9SSSKm/Wx57BxfWWWEw1jZkgYv1d8TGYm0nkWB7YyImeh1byH+5/VTE974GZdJapikq0VhKrCJ8eJzPOKKUSNmlhCquL0V0wlRhBqbT8mG4K6/vEk69ZrbqDUe6pXWbR5HES7gEq7BhSa04B7a4AEFDs/wCm9Iohf0jj5WrQWUz5zDH6DPH6yDjeo=</latexit>

c8

<latexit sha1_base64="VxGTxdA+fEaOHnV46G5RyxF/GFU=">AAAB7HicbVBNSwMxEJ3Ur1q/qh69BFvBU9ktBYunghePFdy20C4lm2bb0Gx2SbJCWfobvHhQxKs/yJv/xrTdg7Y+GHi8N8PMvCARXBvH+UaFre2d3b3ifung8Oj4pHx61tFxqijzaCxi1QuIZoJL5hluBOslipEoEKwbTO8WfveJKc1j+WhmCfMjMpY85JQYK3lVOmxWh+WKU3OWwJvEzUkFcrSH5a/BKKZpxKShgmjdd53E+BlRhlPB5qVBqllC6JSMWd9SSSKm/Wx57BxfWWWEw1jZkgYv1d8TGYm0nkWB7YyImeh1byH+5/VTEzb9jMskNUzS1aIwFdjEePE5HnHFqBEzSwhV3N6K6YQoQo3Np2RDcNdf3iSdes1t1BoP9UrrNo+jCBdwCdfgwg204B7a4AEFDs/wCm9Iohf0jj5WrQWUz5zDH6DPH64Ijes=</latexit>

TSh

<latexit sha1_base64="bx0JvldtyXdmLD7Qfwt9ZKBLByo=">AAACEHicbVDLTsJAFJ3iC+sLdemmEUxcENISosQV0YUuUQFJAMl0egsj00dmpiak6T8Yd/ol7oxb/8APce9QWCh4kklOzrk398yxQ0aFNM0vLbO0vLK6ll3XNza3tndyu3stEUScQJMELOBtGwtg1IempJJBO+SAPZvBnT26mPh3j8AFDfyGHIfQ8/DApy4lWCqpVWjc3g8L/VzeLJkpjEVizUgezVDv5767TkAiD3xJGBaiY5mh7MWYS0oYJHo3EhBiMsID6CjqYw9EL07TJsaRUhzDDbh6vjRS9fdGjD0hxp6tJj0sh2Lem4j/eZ1IutVeTP0wkuCT6SE3YoYMjMnXDYdyIJKNFcGEU5XVIEPMMZGqIL3rgKtKTOPEDgiSxDeX50lsVa1i+aRoJrquerLmW1kkrXLJqpQq1+V87WzWWBYdoEN0jCx0imroCtVRExH0gJ7QC3rVnrU37V37mI5mtNnOPvoD7fMHunObIA==</latexit>

TSl

<latexit sha1_base64="HnjaF0qRpQiDmnFDj/V+VQ7Es6w=">AAACEHicbVDLTsJAFJ3iC+sLdemmEUxcENISosQV0YUuUQFJAMl0egsj00dmpiak6T8Yd/ol7oxb/8APce9QWCh4kklOzrk398yxQ0aFNM0vLbO0vLK6ll3XNza3tndyu3stEUScQJMELOBtGwtg1IempJJBO+SAPZvBnT26mPh3j8AFDfyGHIfQ8/DApy4lWCqpVWjc3rNCP5c3S2YKY5FYM5JHM9T7ue+uE5DIA18ShoXoWGYoezHmkhIGid6NBISYjPAAOor62APRi9O0iXGkFMdwA66eL41U/b0RY0+IsWerSQ/LoZj3JuJ/XieSbrUXUz+MJPhkesiNmCEDY/J1w6EciGRjRTDhVGU1yBBzTKQqSO864KoS0zixA4Ik8c3leRJbVatYPimaia6rnqz5VhZJq1yyKqXKdTlfO5s1lkUH6BAdIwudohq6QnXURAQ9oCf0gl61Z+1Ne9c+pqMZbbazj/5A+/wBwRObJA==</latexit>

TSa

<latexit sha1_base64="TKabwpY0IhabDLnBAUyKP6moBWc=">AAACEHicbVDLTsJAFJ3iC+sLdemmEUxcENISosQV0YUuUQFJAMl0egsj00dmpiak6T8Yd/ol7oxb/8APce9QWCh4kklOzrk398yxQ0aFNM0vLbO0vLK6ll3XNza3tndyu3stEUScQJMELOBtGwtg1IempJJBO+SAPZvBnT26mPh3j8AFDfyGHIfQ8/DApy4lWCqpVWjc3uNCP5c3S2YKY5FYM5JHM9T7ue+uE5DIA18ShoXoWGYoezHmkhIGid6NBISYjPAAOor62APRi9O0iXGkFMdwA66eL41U/b0RY0+IsWerSQ/LoZj3JuJ/XieSbrUXUz+MJPhkesiNmCEDY/J1w6EciGRjRTDhVGU1yBBzTKQqSO864KoS0zixA4Ik8c3leRJbVatYPimaia6rnqz5VhZJq1yyKqXKdTlfO5s1lkUH6BAdIwudohq6QnXURAQ9oCf0gl61Z+1Ne9c+pqMZbbazj/5A+/wBrtubGQ==</latexit>

Ex: What happen if ! ?Ψ = ({φ1, φ2})


