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Warm up

Order from disorder is a leitmotif in Nature.

It emerges in a variety of wonderful self-organized 
shapes, colours and rhythms.

e.g. spots and stripes on the coat or the skin of 
animals, spatial distribution of vegetation, insect 
colonies, large complex ecosystems … and  

life itself.

Can we provide a simple and generic answer to such 
complex phenomenon?
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Motivating example

Logistic model ẋ = rx(1� x)
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<latexit sha1_base64="iMpBbhCA+x6wctRHmkSrxMAcW64=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUF+4A2lMl00g6dTMLMjVhCP8KNC0Xc+j3u/BsnbRbaemDgcM49zL0nSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHJtRKwecJpwP6IjJULBKFqp0x/GmD3NBtWaW3fnIKvEK0gNCjQH1S+bZGnEFTJJjel5boJ+RjUKJvms0k8NTyib0BHvWapoxI2fzdedkTOrDEkYa/sUkrn6O5HRyJhpFNjJiOLYLHu5+J/XSzG89jOhkhS5YouPwlQSjEl+OxkKzRnKqSWUaWF3JWxMNWVoG6rYErzlk1dJ+6LuuXXv/rLWuCnqKMMJnMI5eHAFDbiDJrSAwQSe4RXenMR5cd6dj8VoySkyx/AHzucPv4iP0w==</latexit><latexit sha1_base64="iMpBbhCA+x6wctRHmkSrxMAcW64=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUF+4A2lMl00g6dTMLMjVhCP8KNC0Xc+j3u/BsnbRbaemDgcM49zL0nSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHJtRKwecJpwP6IjJULBKFqp0x/GmD3NBtWaW3fnIKvEK0gNCjQH1S+bZGnEFTJJjel5boJ+RjUKJvms0k8NTyib0BHvWapoxI2fzdedkTOrDEkYa/sUkrn6O5HRyJhpFNjJiOLYLHu5+J/XSzG89jOhkhS5YouPwlQSjEl+OxkKzRnKqSWUaWF3JWxMNWVoG6rYErzlk1dJ+6LuuXXv/rLWuCnqKMMJnMI5eHAFDbiDJrSAwQSe4RXenMR5cd6dj8VoySkyx/AHzucPv4iP0w==</latexit><latexit sha1_base64="iMpBbhCA+x6wctRHmkSrxMAcW64=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUF+4A2lMl00g6dTMLMjVhCP8KNC0Xc+j3u/BsnbRbaemDgcM49zL0nSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHJtRKwecJpwP6IjJULBKFqp0x/GmD3NBtWaW3fnIKvEK0gNCjQH1S+bZGnEFTJJjel5boJ+RjUKJvms0k8NTyib0BHvWapoxI2fzdedkTOrDEkYa/sUkrn6O5HRyJhpFNjJiOLYLHu5+J/XSzG89jOhkhS5YouPwlQSjEl+OxkKzRnKqSWUaWF3JWxMNWVoG6rYErzlk1dJ+6LuuXXv/rLWuCnqKMMJnMI5eHAFDbiDJrSAwQSe4RXenMR5cd6dj8VoySkyx/AHzucPv4iP0w==</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="jqUe7TIX8EonemAqEuWNlGRvmyg=">AAAB43icbVDLSgNBEOyNrxijRq9eBoPgKex60aPgxWME84BkCbOT3mTI7Owy0yuGJR/hxYMi/pM3/8bJ46CJBQ1FVTfdXVGmpCXf//ZKW9s7u3vl/cpB9fDouHZSbds0NwJbIlWp6UbcopIaWyRJYTczyJNIYSea3M39zhMaK1P9SNMMw4SPtIyl4OSkTn+YUvE8G9TqfsNfgG2SYEXqsEJzUPtykyJPUJNQ3Npe4GcUFtyQFApnlX5uMeNiwkfYc1TzBG1YLM6dsQunDFmcGlea2EL9PVHwxNppErnOhNPYrntz8T+vl1N8ExZSZzmhFstFca4YpWz+OxtKg4LU1BEujHS3MjHmhgtyCVVcCMH6y5ukfdUI/Ebw4EMZzuAcLiGAa7iFe2hCCwRM4AXe4N3LvFfvYxlXyVvldgp/4H3+AIy5jno=</latexit><latexit sha1_base64="jqUe7TIX8EonemAqEuWNlGRvmyg=">AAAB43icbVDLSgNBEOyNrxijRq9eBoPgKex60aPgxWME84BkCbOT3mTI7Owy0yuGJR/hxYMi/pM3/8bJ46CJBQ1FVTfdXVGmpCXf//ZKW9s7u3vl/cpB9fDouHZSbds0NwJbIlWp6UbcopIaWyRJYTczyJNIYSea3M39zhMaK1P9SNMMw4SPtIyl4OSkTn+YUvE8G9TqfsNfgG2SYEXqsEJzUPtykyJPUJNQ3Npe4GcUFtyQFApnlX5uMeNiwkfYc1TzBG1YLM6dsQunDFmcGlea2EL9PVHwxNppErnOhNPYrntz8T+vl1N8ExZSZzmhFstFca4YpWz+OxtKg4LU1BEujHS3MjHmhgtyCVVcCMH6y5ukfdUI/Ebw4EMZzuAcLiGAa7iFe2hCCwRM4AXe4N3LvFfvYxlXyVvldgp/4H3+AIy5jno=</latexit><latexit sha1_base64="1nHIq8GqTHo0sEqU08k0hEQKoPs=">AAAB7nicbVBNTwIxFHyLX4hfqEcvjcTEE+l60SPRi0dMBExgQ7qlCw3d7qZ9ayQbfoQXDxrj1d/jzX9jgT0oOEmTycyb9L0JUyUtUvrtldbWNza3ytuVnd29/YPq4VHbJpnhosUTlZiHkFmhpBYtlKjEQ2oEi0MlOuH4ZuZ3HoWxMtH3OElFELOhlpHkDJ3U6Q0SzJ+m/WqN1ukcZJX4BalBgWa/+uWSPIuFRq6YtV2fphjkzKDkSkwrvcyKlPExG4quo5rFwgb5fN0pOXPKgESJcU8jmau/EzmLrZ3EoZuMGY7ssjcT//O6GUZXQS51mqHQfPFRlCmCCZndTgbSCI5q4gjjRrpdCR8xwzi6hiquBH/55FXSvqj7tO7f0VrjuqijDCdwCufgwyU04Baa0AIOY3iGV3jzUu/Fe/c+FqMlr8gcwx94nz++SI/P</latexit><latexit sha1_base64="iMpBbhCA+x6wctRHmkSrxMAcW64=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUF+4A2lMl00g6dTMLMjVhCP8KNC0Xc+j3u/BsnbRbaemDgcM49zL0nSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHJtRKwecJpwP6IjJULBKFqp0x/GmD3NBtWaW3fnIKvEK0gNCjQH1S+bZGnEFTJJjel5boJ+RjUKJvms0k8NTyib0BHvWapoxI2fzdedkTOrDEkYa/sUkrn6O5HRyJhpFNjJiOLYLHu5+J/XSzG89jOhkhS5YouPwlQSjEl+OxkKzRnKqSWUaWF3JWxMNWVoG6rYErzlk1dJ+6LuuXXv/rLWuCnqKMMJnMI5eHAFDbiDJrSAwQSe4RXenMR5cd6dj8VoySkyx/AHzucPv4iP0w==</latexit><latexit sha1_base64="iMpBbhCA+x6wctRHmkSrxMAcW64=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUF+4A2lMl00g6dTMLMjVhCP8KNC0Xc+j3u/BsnbRbaemDgcM49zL0nSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHJtRKwecJpwP6IjJULBKFqp0x/GmD3NBtWaW3fnIKvEK0gNCjQH1S+bZGnEFTJJjel5boJ+RjUKJvms0k8NTyib0BHvWapoxI2fzdedkTOrDEkYa/sUkrn6O5HRyJhpFNjJiOLYLHu5+J/XSzG89jOhkhS5YouPwlQSjEl+OxkKzRnKqSWUaWF3JWxMNWVoG6rYErzlk1dJ+6LuuXXv/rLWuCnqKMMJnMI5eHAFDbiDJrSAwQSe4RXenMR5cd6dj8VoySkyx/AHzucPv4iP0w==</latexit><latexit sha1_base64="iMpBbhCA+x6wctRHmkSrxMAcW64=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUF+4A2lMl00g6dTMLMjVhCP8KNC0Xc+j3u/BsnbRbaemDgcM49zL0nSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHJtRKwecJpwP6IjJULBKFqp0x/GmD3NBtWaW3fnIKvEK0gNCjQH1S+bZGnEFTJJjel5boJ+RjUKJvms0k8NTyib0BHvWapoxI2fzdedkTOrDEkYa/sUkrn6O5HRyJhpFNjJiOLYLHu5+J/XSzG89jOhkhS5YouPwlQSjEl+OxkKzRnKqSWUaWF3JWxMNWVoG6rYErzlk1dJ+6LuuXXv/rLWuCnqKMMJnMI5eHAFDbiDJrSAwQSe4RXenMR5cd6dj8VoySkyx/AHzucPv4iP0w==</latexit><latexit sha1_base64="iMpBbhCA+x6wctRHmkSrxMAcW64=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUF+4A2lMl00g6dTMLMjVhCP8KNC0Xc+j3u/BsnbRbaemDgcM49zL0nSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHJtRKwecJpwP6IjJULBKFqp0x/GmD3NBtWaW3fnIKvEK0gNCjQH1S+bZGnEFTJJjel5boJ+RjUKJvms0k8NTyib0BHvWapoxI2fzdedkTOrDEkYa/sUkrn6O5HRyJhpFNjJiOLYLHu5+J/XSzG89jOhkhS5YouPwlQSjEl+OxkKzRnKqSWUaWF3JWxMNWVoG6rYErzlk1dJ+6LuuXXv/rLWuCnqKMMJnMI5eHAFDbiDJrSAwQSe4RXenMR5cd6dj8VoySkyx/AHzucPv4iP0w==</latexit><latexit sha1_base64="iMpBbhCA+x6wctRHmkSrxMAcW64=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUF+4A2lMl00g6dTMLMjVhCP8KNC0Xc+j3u/BsnbRbaemDgcM49zL0nSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHJtRKwecJpwP6IjJULBKFqp0x/GmD3NBtWaW3fnIKvEK0gNCjQH1S+bZGnEFTJJjel5boJ+RjUKJvms0k8NTyib0BHvWapoxI2fzdedkTOrDEkYa/sUkrn6O5HRyJhpFNjJiOLYLHu5+J/XSzG89jOhkhS5YouPwlQSjEl+OxkKzRnKqSWUaWF3JWxMNWVoG6rYErzlk1dJ+6LuuXXv/rLWuCnqKMMJnMI5eHAFDbiDJrSAwQSe4RXenMR5cd6dj8VoySkyx/AHzucPv4iP0w==</latexit><latexit sha1_base64="iMpBbhCA+x6wctRHmkSrxMAcW64=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUF+4A2lMl00g6dTMLMjVhCP8KNC0Xc+j3u/BsnbRbaemDgcM49zL0nSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHJtRKwecJpwP6IjJULBKFqp0x/GmD3NBtWaW3fnIKvEK0gNCjQH1S+bZGnEFTJJjel5boJ+RjUKJvms0k8NTyib0BHvWapoxI2fzdedkTOrDEkYa/sUkrn6O5HRyJhpFNjJiOLYLHu5+J/XSzG89jOhkhS5YouPwlQSjEl+OxkKzRnKqSWUaWF3JWxMNWVoG6rYErzlk1dJ+6LuuXXv/rLWuCnqKMMJnMI5eHAFDbiDJrSAwQSe4RXenMR5cd6dj8VoySkyx/AHzucPv4iP0w==</latexit>

r = 2
<latexit sha1_base64="On2BfJyckwSutJf3OGV8MQjoD4w=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoBeh6MVjRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfy0UwS9CM6lDzkjBorPajrWr9ccavuHGSVeDmpQI5Gv/zVG8QsjVAaJqjWXc9NjJ9RZTgTOC31Uo0JZWM6xK6lkkao/Wx+6pScWWVAwljZkobM1d8TGY20nkSB7YyoGellbyb+53VTE175GZdJalCyxaIwFcTEZPY3GXCFzIiJJZQpbm8lbEQVZcamU7IheMsvr5JWreq5Ve/+olK/yeMowgmcwjl4cAl1uIMGNIHBEJ7hFd4c4bw4787HorXg5DPH8AfO5w/QV415</latexit><latexit sha1_base64="On2BfJyckwSutJf3OGV8MQjoD4w=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoBeh6MVjRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfy0UwS9CM6lDzkjBorPajrWr9ccavuHGSVeDmpQI5Gv/zVG8QsjVAaJqjWXc9NjJ9RZTgTOC31Uo0JZWM6xK6lkkao/Wx+6pScWWVAwljZkobM1d8TGY20nkSB7YyoGellbyb+53VTE175GZdJalCyxaIwFcTEZPY3GXCFzIiJJZQpbm8lbEQVZcamU7IheMsvr5JWreq5Ve/+olK/yeMowgmcwjl4cAl1uIMGNIHBEJ7hFd4c4bw4787HorXg5DPH8AfO5w/QV415</latexit><latexit sha1_base64="On2BfJyckwSutJf3OGV8MQjoD4w=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoBeh6MVjRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfy0UwS9CM6lDzkjBorPajrWr9ccavuHGSVeDmpQI5Gv/zVG8QsjVAaJqjWXc9NjJ9RZTgTOC31Uo0JZWM6xK6lkkao/Wx+6pScWWVAwljZkobM1d8TGY20nkSB7YyoGellbyb+53VTE175GZdJalCyxaIwFcTEZPY3GXCFzIiJJZQpbm8lbEQVZcamU7IheMsvr5JWreq5Ve/+olK/yeMowgmcwjl4cAl1uIMGNIHBEJ7hFd4c4bw4787HorXg5DPH8AfO5w/QV415</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="9QnTA2gyUnRBhTJBPYH7Dhl//jc=">AAAB33icbZBLSwMxFIXv1FetVatbN8EiuCoz3ehGENy4rGgf0A4lk95pQzOZIbkjlNKf4MaFIv4rd/4b08dCWw8EPs5JyL0nypS05PvfXmFre2d3r7hfOigfHh1XTsotm+ZGYFOkKjWdiFtUUmOTJCnsZAZ5EilsR+O7ed5+RmNlqp9okmGY8KGWsRScnPVobur9StWv+QuxTQhWUIWVGv3KV2+QijxBTUJxa7uBn1E45YakUDgr9XKLGRdjPsSuQ80TtOF0MeqMXThnwOLUuKOJLdzfL6Y8sXaSRO5mwmlk17O5+V/WzSm+DqdSZzmhFsuP4lwxStl8bzaQBgWpiQMujHSzMjHihgty7ZRcCcH6ypvQqtcCvxY8+FCEMziHSwjgCm7hHhrQBAFDeIE3ePeU9+p9LOsqeKveTuGPvM8ftq6MJA==</latexit><latexit sha1_base64="9QnTA2gyUnRBhTJBPYH7Dhl//jc=">AAAB33icbZBLSwMxFIXv1FetVatbN8EiuCoz3ehGENy4rGgf0A4lk95pQzOZIbkjlNKf4MaFIv4rd/4b08dCWw8EPs5JyL0nypS05PvfXmFre2d3r7hfOigfHh1XTsotm+ZGYFOkKjWdiFtUUmOTJCnsZAZ5EilsR+O7ed5+RmNlqp9okmGY8KGWsRScnPVobur9StWv+QuxTQhWUIWVGv3KV2+QijxBTUJxa7uBn1E45YakUDgr9XKLGRdjPsSuQ80TtOF0MeqMXThnwOLUuKOJLdzfL6Y8sXaSRO5mwmlk17O5+V/WzSm+DqdSZzmhFsuP4lwxStl8bzaQBgWpiQMujHSzMjHihgty7ZRcCcH6ypvQqtcCvxY8+FCEMziHSwjgCm7hHhrQBAFDeIE3ePeU9+p9LOsqeKveTuGPvM8ftq6MJA==</latexit><latexit sha1_base64="S8ztkuoN3Q3ra9Lox/Rz6W6puFA=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe7SmEYI2lhGNB+QHGFvs5cs2ds7dueEcOQn2FgoYusvsvPfuEmu0MQHA4/3ZpiZFyRSGHTdb6ewsbm1vVPcLe3tHxwelY9P2iZONeMtFstYdwNquBSKt1Cg5N1EcxoFkneCye3c7zxxbUSsHnGacD+iIyVCwSha6UFf1wblilt1FyDrxMtJBXI0B+Wv/jBmacQVMkmN6Xlugn5GNQom+azUTw1PKJvQEe9ZqmjEjZ8tTp2RC6sMSRhrWwrJQv09kdHImGkU2M6I4tisenPxP6+XYlj3M6GSFLliy0VhKgnGZP43GQrNGcqpJZRpYW8lbEw1ZWjTKdkQvNWX10m7VvXcqnfvVho3eRxFOINzuAQPrqABd9CEFjAYwTO8wpsjnRfn3flYthacfOYU/sD5/AHPF411</latexit><latexit sha1_base64="On2BfJyckwSutJf3OGV8MQjoD4w=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoBeh6MVjRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfy0UwS9CM6lDzkjBorPajrWr9ccavuHGSVeDmpQI5Gv/zVG8QsjVAaJqjWXc9NjJ9RZTgTOC31Uo0JZWM6xK6lkkao/Wx+6pScWWVAwljZkobM1d8TGY20nkSB7YyoGellbyb+53VTE175GZdJalCyxaIwFcTEZPY3GXCFzIiJJZQpbm8lbEQVZcamU7IheMsvr5JWreq5Ve/+olK/yeMowgmcwjl4cAl1uIMGNIHBEJ7hFd4c4bw4787HorXg5DPH8AfO5w/QV415</latexit><latexit sha1_base64="On2BfJyckwSutJf3OGV8MQjoD4w=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoBeh6MVjRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfy0UwS9CM6lDzkjBorPajrWr9ccavuHGSVeDmpQI5Gv/zVG8QsjVAaJqjWXc9NjJ9RZTgTOC31Uo0JZWM6xK6lkkao/Wx+6pScWWVAwljZkobM1d8TGY20nkSB7YyoGellbyb+53VTE175GZdJalCyxaIwFcTEZPY3GXCFzIiJJZQpbm8lbEQVZcamU7IheMsvr5JWreq5Ve/+olK/yeMowgmcwjl4cAl1uIMGNIHBEJ7hFd4c4bw4787HorXg5DPH8AfO5w/QV415</latexit><latexit sha1_base64="On2BfJyckwSutJf3OGV8MQjoD4w=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoBeh6MVjRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfy0UwS9CM6lDzkjBorPajrWr9ccavuHGSVeDmpQI5Gv/zVG8QsjVAaJqjWXc9NjJ9RZTgTOC31Uo0JZWM6xK6lkkao/Wx+6pScWWVAwljZkobM1d8TGY20nkSB7YyoGellbyb+53VTE175GZdJalCyxaIwFcTEZPY3GXCFzIiJJZQpbm8lbEQVZcamU7IheMsvr5JWreq5Ve/+olK/yeMowgmcwjl4cAl1uIMGNIHBEJ7hFd4c4bw4787HorXg5DPH8AfO5w/QV415</latexit><latexit sha1_base64="On2BfJyckwSutJf3OGV8MQjoD4w=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoBeh6MVjRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfy0UwS9CM6lDzkjBorPajrWr9ccavuHGSVeDmpQI5Gv/zVG8QsjVAaJqjWXc9NjJ9RZTgTOC31Uo0JZWM6xK6lkkao/Wx+6pScWWVAwljZkobM1d8TGY20nkSB7YyoGellbyb+53VTE175GZdJalCyxaIwFcTEZPY3GXCFzIiJJZQpbm8lbEQVZcamU7IheMsvr5JWreq5Ve/+olK/yeMowgmcwjl4cAl1uIMGNIHBEJ7hFd4c4bw4787HorXg5DPH8AfO5w/QV415</latexit><latexit sha1_base64="On2BfJyckwSutJf3OGV8MQjoD4w=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoBeh6MVjRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfy0UwS9CM6lDzkjBorPajrWr9ccavuHGSVeDmpQI5Gv/zVG8QsjVAaJqjWXc9NjJ9RZTgTOC31Uo0JZWM6xK6lkkao/Wx+6pScWWVAwljZkobM1d8TGY20nkSB7YyoGellbyb+53VTE175GZdJalCyxaIwFcTEZPY3GXCFzIiJJZQpbm8lbEQVZcamU7IheMsvr5JWreq5Ve/+olK/yeMowgmcwjl4cAl1uIMGNIHBEJ7hFd4c4bw4787HorXg5DPH8AfO5w/QV415</latexit><latexit sha1_base64="On2BfJyckwSutJf3OGV8MQjoD4w=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoBeh6MVjRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfy0UwS9CM6lDzkjBorPajrWr9ccavuHGSVeDmpQI5Gv/zVG8QsjVAaJqjWXc9NjJ9RZTgTOC31Uo0JZWM6xK6lkkao/Wx+6pScWWVAwljZkobM1d8TGY20nkSB7YyoGellbyb+53VTE175GZdJalCyxaIwFcTEZPY3GXCFzIiJJZQpbm8lbEQVZcamU7IheMsvr5JWreq5Ve/+olK/yeMowgmcwjl4cAl1uIMGNIHBEJ7hFd4c4bw4787HorXg5DPH8AfO5w/QV415</latexit>
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Motivating example

Logistic model ẋ = rx(1� x)
<latexit sha1_base64="qUedDNSlLhBA6SOANtArnzEfwMc=">AAAB+HicbVDLSgNBEOz1GeMjqx69DAYhHgy7IuhFCHrxGME8IFnC7GSSDJl9MNMriUu+xIsHRbz6Kd78GyfJHjSxoKGo6p7pLj+WQqPjfFsrq2vrG5u5rfz2zu5ewd4/qOsoUYzXWCQj1fSp5lKEvIYCJW/GitPAl7zhD2+nfuORKy2i8AHHMfcC2g9FTzCKRurYhXY3wnQ0uVajkns2Ou3YRafszECWiZuRImSoduwv8wJLAh4ik1TrluvE6KVUoWCST/LtRPOYsiHt85ahIQ249tLZ4hNyYpQu6UXKVIhkpv6eSGmg9TjwTWdAcaAXvan4n9dKsHflpSKME+Qhm3/USyTBiExTIF2hOEM5NoQyJcyuhA2oogxNVnkTgrt48jKpn5ddp+zeXxQrN1kcOTiCYyiBC5dQgTuoQg0YJPAMr/BmPVkv1rv1MW9dsbKZQ/gD6/MH/sSSog==</latexit><latexit sha1_base64="qUedDNSlLhBA6SOANtArnzEfwMc=">AAAB+HicbVDLSgNBEOz1GeMjqx69DAYhHgy7IuhFCHrxGME8IFnC7GSSDJl9MNMriUu+xIsHRbz6Kd78GyfJHjSxoKGo6p7pLj+WQqPjfFsrq2vrG5u5rfz2zu5ewd4/qOsoUYzXWCQj1fSp5lKEvIYCJW/GitPAl7zhD2+nfuORKy2i8AHHMfcC2g9FTzCKRurYhXY3wnQ0uVajkns2Ou3YRafszECWiZuRImSoduwv8wJLAh4ik1TrluvE6KVUoWCST/LtRPOYsiHt85ahIQ249tLZ4hNyYpQu6UXKVIhkpv6eSGmg9TjwTWdAcaAXvan4n9dKsHflpSKME+Qhm3/USyTBiExTIF2hOEM5NoQyJcyuhA2oogxNVnkTgrt48jKpn5ddp+zeXxQrN1kcOTiCYyiBC5dQgTuoQg0YJPAMr/BmPVkv1rv1MW9dsbKZQ/gD6/MH/sSSog==</latexit><latexit sha1_base64="qUedDNSlLhBA6SOANtArnzEfwMc=">AAAB+HicbVDLSgNBEOz1GeMjqx69DAYhHgy7IuhFCHrxGME8IFnC7GSSDJl9MNMriUu+xIsHRbz6Kd78GyfJHjSxoKGo6p7pLj+WQqPjfFsrq2vrG5u5rfz2zu5ewd4/qOsoUYzXWCQj1fSp5lKEvIYCJW/GitPAl7zhD2+nfuORKy2i8AHHMfcC2g9FTzCKRurYhXY3wnQ0uVajkns2Ou3YRafszECWiZuRImSoduwv8wJLAh4ik1TrluvE6KVUoWCST/LtRPOYsiHt85ahIQ249tLZ4hNyYpQu6UXKVIhkpv6eSGmg9TjwTWdAcaAXvan4n9dKsHflpSKME+Qhm3/USyTBiExTIF2hOEM5NoQyJcyuhA2oogxNVnkTgrt48jKpn5ddp+zeXxQrN1kcOTiCYyiBC5dQgTuoQg0YJPAMr/BmPVkv1rv1MW9dsbKZQ/gD6/MH/sSSog==</latexit><latexit sha1_base64="qUedDNSlLhBA6SOANtArnzEfwMc=">AAAB+HicbVDLSgNBEOz1GeMjqx69DAYhHgy7IuhFCHrxGME8IFnC7GSSDJl9MNMriUu+xIsHRbz6Kd78GyfJHjSxoKGo6p7pLj+WQqPjfFsrq2vrG5u5rfz2zu5ewd4/qOsoUYzXWCQj1fSp5lKEvIYCJW/GitPAl7zhD2+nfuORKy2i8AHHMfcC2g9FTzCKRurYhXY3wnQ0uVajkns2Ou3YRafszECWiZuRImSoduwv8wJLAh4ik1TrluvE6KVUoWCST/LtRPOYsiHt85ahIQ249tLZ4hNyYpQu6UXKVIhkpv6eSGmg9TjwTWdAcaAXvan4n9dKsHflpSKME+Qhm3/USyTBiExTIF2hOEM5NoQyJcyuhA2oogxNVnkTgrt48jKpn5ddp+zeXxQrN1kcOTiCYyiBC5dQgTuoQg0YJPAMr/BmPVkv1rv1MW9dsbKZQ/gD6/MH/sSSog==</latexit>
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<latexit sha1_base64="f2yzimwbR/Dgjzp6tZ360fHRqNI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N2IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB5jmM/A==</latexit><latexit sha1_base64="f2yzimwbR/Dgjzp6tZ360fHRqNI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N2IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB5jmM/A==</latexit><latexit sha1_base64="f2yzimwbR/Dgjzp6tZ360fHRqNI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N2IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB5jmM/A==</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="u83j/XzZ2ZMt9PzkJ56wspYVcvA=">AAAB3XicbZBLSwMxFIXv1FetVatbN8EiuCozbnQpuHHZgn1AW0omvdPGZjJDckcsQ3+BGxeK+Lfc+W9MHwttPRD4OCch954wVdKS7397ha3tnd294n7poHx4dFw5KbdskhmBTZGoxHRCblFJjU2SpLCTGuRxqLAdTu7mefsJjZWJfqBpiv2Yj7SMpODkrMbzoFL1a/5CbBOCFVRhpfqg8tUbJiKLUZNQ3Npu4KfUz7khKRTOSr3MYsrFhI+w61DzGG0/Xww6YxfOGbIoMe5oYgv394ucx9ZO49DdjDmN7Xo2N//LuhlFN/1c6jQj1GL5UZQpRgmbb82G0qAgNXXAhZFuVibG3HBBrpuSKyFYX3kTWle1wK8FDR+KcAbncAkBXMMt3EMdmiAA4QXe4N179F69j2VdBW/V2yn8kff5A9GTi6k=</latexit><latexit sha1_base64="u83j/XzZ2ZMt9PzkJ56wspYVcvA=">AAAB3XicbZBLSwMxFIXv1FetVatbN8EiuCozbnQpuHHZgn1AW0omvdPGZjJDckcsQ3+BGxeK+Lfc+W9MHwttPRD4OCch954wVdKS7397ha3tnd294n7poHx4dFw5KbdskhmBTZGoxHRCblFJjU2SpLCTGuRxqLAdTu7mefsJjZWJfqBpiv2Yj7SMpODkrMbzoFL1a/5CbBOCFVRhpfqg8tUbJiKLUZNQ3Npu4KfUz7khKRTOSr3MYsrFhI+w61DzGG0/Xww6YxfOGbIoMe5oYgv394ucx9ZO49DdjDmN7Xo2N//LuhlFN/1c6jQj1GL5UZQpRgmbb82G0qAgNXXAhZFuVibG3HBBrpuSKyFYX3kTWle1wK8FDR+KcAbncAkBXMMt3EMdmiAA4QXe4N179F69j2VdBW/V2yn8kff5A9GTi6k=</latexit><latexit sha1_base64="308U6ggmRJhUxfpaZSDKCUnQW3Y=">AAAB6HicbVA9TwJBEJ3DL8Qv1NJmIzGxInc2UhJtLCGRjwQuZG+Zg5W9vcvunpFc+AU2Fhpj60+y89+4wBUKvmSSl/dmMjMvSATXxnW/ncLG5tb2TnG3tLd/cHhUPj5p6zhVDFssFrHqBlSj4BJbhhuB3UQhjQKBnWByO/c7j6g0j+W9mSboR3QkecgZNVZqPg3KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNWHNz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/WabqV+k8dRhDM4h0vw4BrqcAcNaAEDhGd4hTfnwXlx3p2PZWvByWdO4Q+czx/k+Yz4</latexit><latexit sha1_base64="f2yzimwbR/Dgjzp6tZ360fHRqNI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N2IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB5jmM/A==</latexit><latexit sha1_base64="f2yzimwbR/Dgjzp6tZ360fHRqNI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N2IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB5jmM/A==</latexit><latexit sha1_base64="f2yzimwbR/Dgjzp6tZ360fHRqNI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N2IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB5jmM/A==</latexit><latexit sha1_base64="f2yzimwbR/Dgjzp6tZ360fHRqNI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N2IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB5jmM/A==</latexit><latexit sha1_base64="f2yzimwbR/Dgjzp6tZ360fHRqNI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N2IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB5jmM/A==</latexit><latexit sha1_base64="f2yzimwbR/Dgjzp6tZ360fHRqNI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N2IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB5jmM/A==</latexit>

ẋ
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Motivating example
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The zero is always unstable: 
any arbitrarily small 

population is able to grow.

Logistic model ẋ = rx(1� x)
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Motivating example
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The zero is always unstable: 
any arbitrarily small 

population is able to grow.

Logistic model ẋ = rx(1� x)
<latexit sha1_base64="qUedDNSlLhBA6SOANtArnzEfwMc=">AAAB+HicbVDLSgNBEOz1GeMjqx69DAYhHgy7IuhFCHrxGME8IFnC7GSSDJl9MNMriUu+xIsHRbz6Kd78GyfJHjSxoKGo6p7pLj+WQqPjfFsrq2vrG5u5rfz2zu5ewd4/qOsoUYzXWCQj1fSp5lKEvIYCJW/GitPAl7zhD2+nfuORKy2i8AHHMfcC2g9FTzCKRurYhXY3wnQ0uVajkns2Ou3YRafszECWiZuRImSoduwv8wJLAh4ik1TrluvE6KVUoWCST/LtRPOYsiHt85ahIQ249tLZ4hNyYpQu6UXKVIhkpv6eSGmg9TjwTWdAcaAXvan4n9dKsHflpSKME+Qhm3/USyTBiExTIF2hOEM5NoQyJcyuhA2oogxNVnkTgrt48jKpn5ddp+zeXxQrN1kcOTiCYyiBC5dQgTuoQg0YJPAMr/BmPVkv1rv1MW9dsbKZQ/gD6/MH/sSSog==</latexit><latexit sha1_base64="qUedDNSlLhBA6SOANtArnzEfwMc=">AAAB+HicbVDLSgNBEOz1GeMjqx69DAYhHgy7IuhFCHrxGME8IFnC7GSSDJl9MNMriUu+xIsHRbz6Kd78GyfJHjSxoKGo6p7pLj+WQqPjfFsrq2vrG5u5rfz2zu5ewd4/qOsoUYzXWCQj1fSp5lKEvIYCJW/GitPAl7zhD2+nfuORKy2i8AHHMfcC2g9FTzCKRurYhXY3wnQ0uVajkns2Ou3YRafszECWiZuRImSoduwv8wJLAh4ik1TrluvE6KVUoWCST/LtRPOYsiHt85ahIQ249tLZ4hNyYpQu6UXKVIhkpv6eSGmg9TjwTWdAcaAXvan4n9dKsHflpSKME+Qhm3/USyTBiExTIF2hOEM5NoQyJcyuhA2oogxNVnkTgrt48jKpn5ddp+zeXxQrN1kcOTiCYyiBC5dQgTuoQg0YJPAMr/BmPVkv1rv1MW9dsbKZQ/gD6/MH/sSSog==</latexit><latexit sha1_base64="qUedDNSlLhBA6SOANtArnzEfwMc=">AAAB+HicbVDLSgNBEOz1GeMjqx69DAYhHgy7IuhFCHrxGME8IFnC7GSSDJl9MNMriUu+xIsHRbz6Kd78GyfJHjSxoKGo6p7pLj+WQqPjfFsrq2vrG5u5rfz2zu5ewd4/qOsoUYzXWCQj1fSp5lKEvIYCJW/GitPAl7zhD2+nfuORKy2i8AHHMfcC2g9FTzCKRurYhXY3wnQ0uVajkns2Ou3YRafszECWiZuRImSoduwv8wJLAh4ik1TrluvE6KVUoWCST/LtRPOYsiHt85ahIQ249tLZ4hNyYpQu6UXKVIhkpv6eSGmg9TjwTWdAcaAXvan4n9dKsHflpSKME+Qhm3/USyTBiExTIF2hOEM5NoQyJcyuhA2oogxNVnkTgrt48jKpn5ddp+zeXxQrN1kcOTiCYyiBC5dQgTuoQg0YJPAMr/BmPVkv1rv1MW9dsbKZQ/gD6/MH/sSSog==</latexit><latexit sha1_base64="qUedDNSlLhBA6SOANtArnzEfwMc=">AAAB+HicbVDLSgNBEOz1GeMjqx69DAYhHgy7IuhFCHrxGME8IFnC7GSSDJl9MNMriUu+xIsHRbz6Kd78GyfJHjSxoKGo6p7pLj+WQqPjfFsrq2vrG5u5rfz2zu5ewd4/qOsoUYzXWCQj1fSp5lKEvIYCJW/GitPAl7zhD2+nfuORKy2i8AHHMfcC2g9FTzCKRurYhXY3wnQ0uVajkns2Ou3YRafszECWiZuRImSoduwv8wJLAh4ik1TrluvE6KVUoWCST/LtRPOYsiHt85ahIQ249tLZ4hNyYpQu6UXKVIhkpv6eSGmg9TjwTWdAcaAXvan4n9dKsHflpSKME+Qhm3/USyTBiExTIF2hOEM5NoQyJcyuhA2oogxNVnkTgrt48jKpn5ddp+zeXxQrN1kcOTiCYyiBC5dQgTuoQg0YJPAMr/BmPVkv1rv1MW9dsbKZQ/gD6/MH/sSSog==</latexit>



www.unamur.be timoteo.carletti@unamur.be

-0.5 0 0.5 1 1.5
-0.2

-0.1

0

0.1

0.2

0.3

x
<latexit sha1_base64="f2yzimwbR/Dgjzp6tZ360fHRqNI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N2IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB5jmM/A==</latexit><latexit sha1_base64="f2yzimwbR/Dgjzp6tZ360fHRqNI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N2IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB5jmM/A==</latexit><latexit sha1_base64="f2yzimwbR/Dgjzp6tZ360fHRqNI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N2IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB5jmM/A==</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="u83j/XzZ2ZMt9PzkJ56wspYVcvA=">AAAB3XicbZBLSwMxFIXv1FetVatbN8EiuCozbnQpuHHZgn1AW0omvdPGZjJDckcsQ3+BGxeK+Lfc+W9MHwttPRD4OCch954wVdKS7397ha3tnd294n7poHx4dFw5KbdskhmBTZGoxHRCblFJjU2SpLCTGuRxqLAdTu7mefsJjZWJfqBpiv2Yj7SMpODkrMbzoFL1a/5CbBOCFVRhpfqg8tUbJiKLUZNQ3Npu4KfUz7khKRTOSr3MYsrFhI+w61DzGG0/Xww6YxfOGbIoMe5oYgv394ucx9ZO49DdjDmN7Xo2N//LuhlFN/1c6jQj1GL5UZQpRgmbb82G0qAgNXXAhZFuVibG3HBBrpuSKyFYX3kTWle1wK8FDR+KcAbncAkBXMMt3EMdmiAA4QXe4N179F69j2VdBW/V2yn8kff5A9GTi6k=</latexit><latexit sha1_base64="u83j/XzZ2ZMt9PzkJ56wspYVcvA=">AAAB3XicbZBLSwMxFIXv1FetVatbN8EiuCozbnQpuHHZgn1AW0omvdPGZjJDckcsQ3+BGxeK+Lfc+W9MHwttPRD4OCch954wVdKS7397ha3tnd294n7poHx4dFw5KbdskhmBTZGoxHRCblFJjU2SpLCTGuRxqLAdTu7mefsJjZWJfqBpiv2Yj7SMpODkrMbzoFL1a/5CbBOCFVRhpfqg8tUbJiKLUZNQ3Npu4KfUz7khKRTOSr3MYsrFhI+w61DzGG0/Xww6YxfOGbIoMe5oYgv394ucx9ZO49DdjDmN7Xo2N//LuhlFN/1c6jQj1GL5UZQpRgmbb82G0qAgNXXAhZFuVibG3HBBrpuSKyFYX3kTWle1wK8FDR+KcAbncAkBXMMt3EMdmiAA4QXe4N179F69j2VdBW/V2yn8kff5A9GTi6k=</latexit><latexit sha1_base64="308U6ggmRJhUxfpaZSDKCUnQW3Y=">AAAB6HicbVA9TwJBEJ3DL8Qv1NJmIzGxInc2UhJtLCGRjwQuZG+Zg5W9vcvunpFc+AU2Fhpj60+y89+4wBUKvmSSl/dmMjMvSATXxnW/ncLG5tb2TnG3tLd/cHhUPj5p6zhVDFssFrHqBlSj4BJbhhuB3UQhjQKBnWByO/c7j6g0j+W9mSboR3QkecgZNVZqPg3KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNWHNz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/WabqV+k8dRhDM4h0vw4BrqcAcNaAEDhGd4hTfnwXlx3p2PZWvByWdO4Q+czx/k+Yz4</latexit><latexit sha1_base64="f2yzimwbR/Dgjzp6tZ360fHRqNI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N2IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB5jmM/A==</latexit><latexit sha1_base64="f2yzimwbR/Dgjzp6tZ360fHRqNI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N2IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB5jmM/A==</latexit><latexit sha1_base64="f2yzimwbR/Dgjzp6tZ360fHRqNI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N2IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB5jmM/A==</latexit><latexit sha1_base64="f2yzimwbR/Dgjzp6tZ360fHRqNI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N2IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB5jmM/A==</latexit><latexit sha1_base64="f2yzimwbR/Dgjzp6tZ360fHRqNI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N2IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB5jmM/A==</latexit><latexit sha1_base64="f2yzimwbR/Dgjzp6tZ360fHRqNI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N2IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB5jmM/A==</latexit>

ẋ
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a = 0.2
<latexit sha1_base64="ZrwOaZaP9F1bXyAMeuPeKspuJ80=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4CkkR9CIUvXisYNpCG8pmO2mXbjZhdyOU0t/gxYMiXv1B3vw3btsctPXBwOO9GWbmRZng2njet7O2vrG5tV3aKe/u7R8cVo6OmzrNFcOApSJV7YhqFFxiYLgR2M4U0iQS2IpGdzO/9YRK81Q+mnGGYUIHksecUWOlgN54bq1XqXquNwdZJX5BqlCg0at8dfspyxOUhgmqdcf3MhNOqDKcCZyWu7nGjLIRHWDHUkkT1OFkfuyUnFulT+JU2ZKGzNXfExOaaD1OItuZUDPUy95M/M/r5Ca+DidcZrlByRaL4lwQk5LZ56TPFTIjxpZQpri9lbAhVZQZm0/ZhuAvv7xKmjXX91z/4bJavy3iKMEpnMEF+HAFdbiHBgTAgMMzvMKbI50X5935WLSuOcXMCfyB8/kDkJSN2g==</latexit><latexit sha1_base64="ZrwOaZaP9F1bXyAMeuPeKspuJ80=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4CkkR9CIUvXisYNpCG8pmO2mXbjZhdyOU0t/gxYMiXv1B3vw3btsctPXBwOO9GWbmRZng2njet7O2vrG5tV3aKe/u7R8cVo6OmzrNFcOApSJV7YhqFFxiYLgR2M4U0iQS2IpGdzO/9YRK81Q+mnGGYUIHksecUWOlgN54bq1XqXquNwdZJX5BqlCg0at8dfspyxOUhgmqdcf3MhNOqDKcCZyWu7nGjLIRHWDHUkkT1OFkfuyUnFulT+JU2ZKGzNXfExOaaD1OItuZUDPUy95M/M/r5Ca+DidcZrlByRaL4lwQk5LZ56TPFTIjxpZQpri9lbAhVZQZm0/ZhuAvv7xKmjXX91z/4bJavy3iKMEpnMEF+HAFdbiHBgTAgMMzvMKbI50X5935WLSuOcXMCfyB8/kDkJSN2g==</latexit><latexit sha1_base64="ZrwOaZaP9F1bXyAMeuPeKspuJ80=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4CkkR9CIUvXisYNpCG8pmO2mXbjZhdyOU0t/gxYMiXv1B3vw3btsctPXBwOO9GWbmRZng2njet7O2vrG5tV3aKe/u7R8cVo6OmzrNFcOApSJV7YhqFFxiYLgR2M4U0iQS2IpGdzO/9YRK81Q+mnGGYUIHksecUWOlgN54bq1XqXquNwdZJX5BqlCg0at8dfspyxOUhgmqdcf3MhNOqDKcCZyWu7nGjLIRHWDHUkkT1OFkfuyUnFulT+JU2ZKGzNXfExOaaD1OItuZUDPUy95M/M/r5Ca+DidcZrlByRaL4lwQk5LZ56TPFTIjxpZQpri9lbAhVZQZm0/ZhuAvv7xKmjXX91z/4bJavy3iKMEpnMEF+HAFdbiHBgTAgMMzvMKbI50X5935WLSuOcXMCfyB8/kDkJSN2g==</latexit><latexit sha1_base64="ZrwOaZaP9F1bXyAMeuPeKspuJ80=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4CkkR9CIUvXisYNpCG8pmO2mXbjZhdyOU0t/gxYMiXv1B3vw3btsctPXBwOO9GWbmRZng2njet7O2vrG5tV3aKe/u7R8cVo6OmzrNFcOApSJV7YhqFFxiYLgR2M4U0iQS2IpGdzO/9YRK81Q+mnGGYUIHksecUWOlgN54bq1XqXquNwdZJX5BqlCg0at8dfspyxOUhgmqdcf3MhNOqDKcCZyWu7nGjLIRHWDHUkkT1OFkfuyUnFulT+JU2ZKGzNXfExOaaD1OItuZUDPUy95M/M/r5Ca+DidcZrlByRaL4lwQk5LZ56TPFTIjxpZQpri9lbAhVZQZm0/ZhuAvv7xKmjXX91z/4bJavy3iKMEpnMEF+HAFdbiHBgTAgMMzvMKbI50X5935WLSuOcXMCfyB8/kDkJSN2g==</latexit>

Motivating example

However there is empirical evidence that the size does matter. 
(cooperation for hunting, raising of cubs, and defense)

Allee effect ẋ = rx(1� x)(x� a)
<latexit sha1_base64="/7/dRYedQfBIlBNOx2P6suiF9ro=">AAACDnicbVC7SgNBFJ2Nrxhfq5Y2iyGQFAm7ImgjBG0sI5gHJCHMTm6SIbMPZu7KhmW/wMZfsbFQxNbazr9x8ig08cDA4Zz7muOGgiu07W8js7a+sbmV3c7t7O7tH5iHRw0VRJJBnQUikC2XKhDchzpyFNAKJVDPFdB0xzdTv/kAUvHAv8dJCF2PDn0+4IyilnpmodMPMInTKxkXnXJc6iDEOBubSOinSTEu01LaM/N2xZ7BWiXOguTJArWe+aXnssgDH5mgSrUdO8RuQiVyJiDNdSIFIWVjOoS2pj71QHWT2d7UKmilbw0CqZ+P1kz93ZFQT6mJ5+pKj+JILXtT8T+vHeHgsptwP4wQfDZfNIiEhYE1zcbqcwkMxUQTyiTXt1psRCVlqBPM6RCc5S+vksZZxbErzt15vnq9iCNLTsgpKRKHXJAquSU1UieMPJJn8krejCfjxXg3PualGWPRc0z+wPj8AU9MnEA=</latexit><latexit sha1_base64="/7/dRYedQfBIlBNOx2P6suiF9ro=">AAACDnicbVC7SgNBFJ2Nrxhfq5Y2iyGQFAm7ImgjBG0sI5gHJCHMTm6SIbMPZu7KhmW/wMZfsbFQxNbazr9x8ig08cDA4Zz7muOGgiu07W8js7a+sbmV3c7t7O7tH5iHRw0VRJJBnQUikC2XKhDchzpyFNAKJVDPFdB0xzdTv/kAUvHAv8dJCF2PDn0+4IyilnpmodMPMInTKxkXnXJc6iDEOBubSOinSTEu01LaM/N2xZ7BWiXOguTJArWe+aXnssgDH5mgSrUdO8RuQiVyJiDNdSIFIWVjOoS2pj71QHWT2d7UKmilbw0CqZ+P1kz93ZFQT6mJ5+pKj+JILXtT8T+vHeHgsptwP4wQfDZfNIiEhYE1zcbqcwkMxUQTyiTXt1psRCVlqBPM6RCc5S+vksZZxbErzt15vnq9iCNLTsgpKRKHXJAquSU1UieMPJJn8krejCfjxXg3PualGWPRc0z+wPj8AU9MnEA=</latexit><latexit sha1_base64="/7/dRYedQfBIlBNOx2P6suiF9ro=">AAACDnicbVC7SgNBFJ2Nrxhfq5Y2iyGQFAm7ImgjBG0sI5gHJCHMTm6SIbMPZu7KhmW/wMZfsbFQxNbazr9x8ig08cDA4Zz7muOGgiu07W8js7a+sbmV3c7t7O7tH5iHRw0VRJJBnQUikC2XKhDchzpyFNAKJVDPFdB0xzdTv/kAUvHAv8dJCF2PDn0+4IyilnpmodMPMInTKxkXnXJc6iDEOBubSOinSTEu01LaM/N2xZ7BWiXOguTJArWe+aXnssgDH5mgSrUdO8RuQiVyJiDNdSIFIWVjOoS2pj71QHWT2d7UKmilbw0CqZ+P1kz93ZFQT6mJ5+pKj+JILXtT8T+vHeHgsptwP4wQfDZfNIiEhYE1zcbqcwkMxUQTyiTXt1psRCVlqBPM6RCc5S+vksZZxbErzt15vnq9iCNLTsgpKRKHXJAquSU1UieMPJJn8krejCfjxXg3PualGWPRc0z+wPj8AU9MnEA=</latexit><latexit sha1_base64="/7/dRYedQfBIlBNOx2P6suiF9ro=">AAACDnicbVC7SgNBFJ2Nrxhfq5Y2iyGQFAm7ImgjBG0sI5gHJCHMTm6SIbMPZu7KhmW/wMZfsbFQxNbazr9x8ig08cDA4Zz7muOGgiu07W8js7a+sbmV3c7t7O7tH5iHRw0VRJJBnQUikC2XKhDchzpyFNAKJVDPFdB0xzdTv/kAUvHAv8dJCF2PDn0+4IyilnpmodMPMInTKxkXnXJc6iDEOBubSOinSTEu01LaM/N2xZ7BWiXOguTJArWe+aXnssgDH5mgSrUdO8RuQiVyJiDNdSIFIWVjOoS2pj71QHWT2d7UKmilbw0CqZ+P1kz93ZFQT6mJ5+pKj+JILXtT8T+vHeHgsptwP4wQfDZfNIiEhYE1zcbqcwkMxUQTyiTXt1psRCVlqBPM6RCc5S+vksZZxbErzt15vnq9iCNLTsgpKRKHXJAquSU1UieMPJJn8krejCfjxXg3PualGWPRc0z+wPj8AU9MnEA=</latexit>
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<latexit sha1_base64="f2yzimwbR/Dgjzp6tZ360fHRqNI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N2IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB5jmM/A==</latexit><latexit sha1_base64="f2yzimwbR/Dgjzp6tZ360fHRqNI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N2IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB5jmM/A==</latexit><latexit sha1_base64="f2yzimwbR/Dgjzp6tZ360fHRqNI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N2IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB5jmM/A==</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="u83j/XzZ2ZMt9PzkJ56wspYVcvA=">AAAB3XicbZBLSwMxFIXv1FetVatbN8EiuCozbnQpuHHZgn1AW0omvdPGZjJDckcsQ3+BGxeK+Lfc+W9MHwttPRD4OCch954wVdKS7397ha3tnd294n7poHx4dFw5KbdskhmBTZGoxHRCblFJjU2SpLCTGuRxqLAdTu7mefsJjZWJfqBpiv2Yj7SMpODkrMbzoFL1a/5CbBOCFVRhpfqg8tUbJiKLUZNQ3Npu4KfUz7khKRTOSr3MYsrFhI+w61DzGG0/Xww6YxfOGbIoMe5oYgv394ucx9ZO49DdjDmN7Xo2N//LuhlFN/1c6jQj1GL5UZQpRgmbb82G0qAgNXXAhZFuVibG3HBBrpuSKyFYX3kTWle1wK8FDR+KcAbncAkBXMMt3EMdmiAA4QXe4N179F69j2VdBW/V2yn8kff5A9GTi6k=</latexit><latexit sha1_base64="u83j/XzZ2ZMt9PzkJ56wspYVcvA=">AAAB3XicbZBLSwMxFIXv1FetVatbN8EiuCozbnQpuHHZgn1AW0omvdPGZjJDckcsQ3+BGxeK+Lfc+W9MHwttPRD4OCch954wVdKS7397ha3tnd294n7poHx4dFw5KbdskhmBTZGoxHRCblFJjU2SpLCTGuRxqLAdTu7mefsJjZWJfqBpiv2Yj7SMpODkrMbzoFL1a/5CbBOCFVRhpfqg8tUbJiKLUZNQ3Npu4KfUz7khKRTOSr3MYsrFhI+w61DzGG0/Xww6YxfOGbIoMe5oYgv394ucx9ZO49DdjDmN7Xo2N//LuhlFN/1c6jQj1GL5UZQpRgmbb82G0qAgNXXAhZFuVibG3HBBrpuSKyFYX3kTWle1wK8FDR+KcAbncAkBXMMt3EMdmiAA4QXe4N179F69j2VdBW/V2yn8kff5A9GTi6k=</latexit><latexit sha1_base64="308U6ggmRJhUxfpaZSDKCUnQW3Y=">AAAB6HicbVA9TwJBEJ3DL8Qv1NJmIzGxInc2UhJtLCGRjwQuZG+Zg5W9vcvunpFc+AU2Fhpj60+y89+4wBUKvmSSl/dmMjMvSATXxnW/ncLG5tb2TnG3tLd/cHhUPj5p6zhVDFssFrHqBlSj4BJbhhuB3UQhjQKBnWByO/c7j6g0j+W9mSboR3QkecgZNVZqPg3KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNWHNz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/WabqV+k8dRhDM4h0vw4BrqcAcNaAEDhGd4hTfnwXlx3p2PZWvByWdO4Q+czx/k+Yz4</latexit><latexit sha1_base64="f2yzimwbR/Dgjzp6tZ360fHRqNI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N2IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB5jmM/A==</latexit><latexit sha1_base64="f2yzimwbR/Dgjzp6tZ360fHRqNI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N2IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB5jmM/A==</latexit><latexit sha1_base64="f2yzimwbR/Dgjzp6tZ360fHRqNI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N2IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB5jmM/A==</latexit><latexit sha1_base64="f2yzimwbR/Dgjzp6tZ360fHRqNI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N2IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB5jmM/A==</latexit><latexit sha1_base64="f2yzimwbR/Dgjzp6tZ360fHRqNI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N2IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB5jmM/A==</latexit><latexit sha1_base64="f2yzimwbR/Dgjzp6tZ360fHRqNI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N2IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB5jmM/A==</latexit>
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<latexit sha1_base64="iMpBbhCA+x6wctRHmkSrxMAcW64=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUF+4A2lMl00g6dTMLMjVhCP8KNC0Xc+j3u/BsnbRbaemDgcM49zL0nSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHJtRKwecJpwP6IjJULBKFqp0x/GmD3NBtWaW3fnIKvEK0gNCjQH1S+bZGnEFTJJjel5boJ+RjUKJvms0k8NTyib0BHvWapoxI2fzdedkTOrDEkYa/sUkrn6O5HRyJhpFNjJiOLYLHu5+J/XSzG89jOhkhS5YouPwlQSjEl+OxkKzRnKqSWUaWF3JWxMNWVoG6rYErzlk1dJ+6LuuXXv/rLWuCnqKMMJnMI5eHAFDbiDJrSAwQSe4RXenMR5cd6dj8VoySkyx/AHzucPv4iP0w==</latexit><latexit sha1_base64="iMpBbhCA+x6wctRHmkSrxMAcW64=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUF+4A2lMl00g6dTMLMjVhCP8KNC0Xc+j3u/BsnbRbaemDgcM49zL0nSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHJtRKwecJpwP6IjJULBKFqp0x/GmD3NBtWaW3fnIKvEK0gNCjQH1S+bZGnEFTJJjel5boJ+RjUKJvms0k8NTyib0BHvWapoxI2fzdedkTOrDEkYa/sUkrn6O5HRyJhpFNjJiOLYLHu5+J/XSzG89jOhkhS5YouPwlQSjEl+OxkKzRnKqSWUaWF3JWxMNWVoG6rYErzlk1dJ+6LuuXXv/rLWuCnqKMMJnMI5eHAFDbiDJrSAwQSe4RXenMR5cd6dj8VoySkyx/AHzucPv4iP0w==</latexit><latexit sha1_base64="iMpBbhCA+x6wctRHmkSrxMAcW64=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUF+4A2lMl00g6dTMLMjVhCP8KNC0Xc+j3u/BsnbRbaemDgcM49zL0nSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHJtRKwecJpwP6IjJULBKFqp0x/GmD3NBtWaW3fnIKvEK0gNCjQH1S+bZGnEFTJJjel5boJ+RjUKJvms0k8NTyib0BHvWapoxI2fzdedkTOrDEkYa/sUkrn6O5HRyJhpFNjJiOLYLHu5+J/XSzG89jOhkhS5YouPwlQSjEl+OxkKzRnKqSWUaWF3JWxMNWVoG6rYErzlk1dJ+6LuuXXv/rLWuCnqKMMJnMI5eHAFDbiDJrSAwQSe4RXenMR5cd6dj8VoySkyx/AHzucPv4iP0w==</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="jqUe7TIX8EonemAqEuWNlGRvmyg=">AAAB43icbVDLSgNBEOyNrxijRq9eBoPgKex60aPgxWME84BkCbOT3mTI7Owy0yuGJR/hxYMi/pM3/8bJ46CJBQ1FVTfdXVGmpCXf//ZKW9s7u3vl/cpB9fDouHZSbds0NwJbIlWp6UbcopIaWyRJYTczyJNIYSea3M39zhMaK1P9SNMMw4SPtIyl4OSkTn+YUvE8G9TqfsNfgG2SYEXqsEJzUPtykyJPUJNQ3Npe4GcUFtyQFApnlX5uMeNiwkfYc1TzBG1YLM6dsQunDFmcGlea2EL9PVHwxNppErnOhNPYrntz8T+vl1N8ExZSZzmhFstFca4YpWz+OxtKg4LU1BEujHS3MjHmhgtyCVVcCMH6y5ukfdUI/Ebw4EMZzuAcLiGAa7iFe2hCCwRM4AXe4N3LvFfvYxlXyVvldgp/4H3+AIy5jno=</latexit><latexit sha1_base64="jqUe7TIX8EonemAqEuWNlGRvmyg=">AAAB43icbVDLSgNBEOyNrxijRq9eBoPgKex60aPgxWME84BkCbOT3mTI7Owy0yuGJR/hxYMi/pM3/8bJ46CJBQ1FVTfdXVGmpCXf//ZKW9s7u3vl/cpB9fDouHZSbds0NwJbIlWp6UbcopIaWyRJYTczyJNIYSea3M39zhMaK1P9SNMMw4SPtIyl4OSkTn+YUvE8G9TqfsNfgG2SYEXqsEJzUPtykyJPUJNQ3Npe4GcUFtyQFApnlX5uMeNiwkfYc1TzBG1YLM6dsQunDFmcGlea2EL9PVHwxNppErnOhNPYrntz8T+vl1N8ExZSZzmhFstFca4YpWz+OxtKg4LU1BEujHS3MjHmhgtyCVVcCMH6y5ukfdUI/Ebw4EMZzuAcLiGAa7iFe2hCCwRM4AXe4N3LvFfvYxlXyVvldgp/4H3+AIy5jno=</latexit><latexit sha1_base64="1nHIq8GqTHo0sEqU08k0hEQKoPs=">AAAB7nicbVBNTwIxFHyLX4hfqEcvjcTEE+l60SPRi0dMBExgQ7qlCw3d7qZ9ayQbfoQXDxrj1d/jzX9jgT0oOEmTycyb9L0JUyUtUvrtldbWNza3ytuVnd29/YPq4VHbJpnhosUTlZiHkFmhpBYtlKjEQ2oEi0MlOuH4ZuZ3HoWxMtH3OElFELOhlpHkDJ3U6Q0SzJ+m/WqN1ukcZJX4BalBgWa/+uWSPIuFRq6YtV2fphjkzKDkSkwrvcyKlPExG4quo5rFwgb5fN0pOXPKgESJcU8jmau/EzmLrZ3EoZuMGY7ssjcT//O6GUZXQS51mqHQfPFRlCmCCZndTgbSCI5q4gjjRrpdCR8xwzi6hiquBH/55FXSvqj7tO7f0VrjuqijDCdwCufgwyU04Baa0AIOY3iGV3jzUu/Fe/c+FqMlr8gcwx94nz++SI/P</latexit><latexit sha1_base64="iMpBbhCA+x6wctRHmkSrxMAcW64=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUF+4A2lMl00g6dTMLMjVhCP8KNC0Xc+j3u/BsnbRbaemDgcM49zL0nSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHJtRKwecJpwP6IjJULBKFqp0x/GmD3NBtWaW3fnIKvEK0gNCjQH1S+bZGnEFTJJjel5boJ+RjUKJvms0k8NTyib0BHvWapoxI2fzdedkTOrDEkYa/sUkrn6O5HRyJhpFNjJiOLYLHu5+J/XSzG89jOhkhS5YouPwlQSjEl+OxkKzRnKqSWUaWF3JWxMNWVoG6rYErzlk1dJ+6LuuXXv/rLWuCnqKMMJnMI5eHAFDbiDJrSAwQSe4RXenMR5cd6dj8VoySkyx/AHzucPv4iP0w==</latexit><latexit sha1_base64="iMpBbhCA+x6wctRHmkSrxMAcW64=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUF+4A2lMl00g6dTMLMjVhCP8KNC0Xc+j3u/BsnbRbaemDgcM49zL0nSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHJtRKwecJpwP6IjJULBKFqp0x/GmD3NBtWaW3fnIKvEK0gNCjQH1S+bZGnEFTJJjel5boJ+RjUKJvms0k8NTyib0BHvWapoxI2fzdedkTOrDEkYa/sUkrn6O5HRyJhpFNjJiOLYLHu5+J/XSzG89jOhkhS5YouPwlQSjEl+OxkKzRnKqSWUaWF3JWxMNWVoG6rYErzlk1dJ+6LuuXXv/rLWuCnqKMMJnMI5eHAFDbiDJrSAwQSe4RXenMR5cd6dj8VoySkyx/AHzucPv4iP0w==</latexit><latexit sha1_base64="iMpBbhCA+x6wctRHmkSrxMAcW64=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUF+4A2lMl00g6dTMLMjVhCP8KNC0Xc+j3u/BsnbRbaemDgcM49zL0nSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHJtRKwecJpwP6IjJULBKFqp0x/GmD3NBtWaW3fnIKvEK0gNCjQH1S+bZGnEFTJJjel5boJ+RjUKJvms0k8NTyib0BHvWapoxI2fzdedkTOrDEkYa/sUkrn6O5HRyJhpFNjJiOLYLHu5+J/XSzG89jOhkhS5YouPwlQSjEl+OxkKzRnKqSWUaWF3JWxMNWVoG6rYErzlk1dJ+6LuuXXv/rLWuCnqKMMJnMI5eHAFDbiDJrSAwQSe4RXenMR5cd6dj8VoySkyx/AHzucPv4iP0w==</latexit><latexit sha1_base64="iMpBbhCA+x6wctRHmkSrxMAcW64=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUF+4A2lMl00g6dTMLMjVhCP8KNC0Xc+j3u/BsnbRbaemDgcM49zL0nSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHJtRKwecJpwP6IjJULBKFqp0x/GmD3NBtWaW3fnIKvEK0gNCjQH1S+bZGnEFTJJjel5boJ+RjUKJvms0k8NTyib0BHvWapoxI2fzdedkTOrDEkYa/sUkrn6O5HRyJhpFNjJiOLYLHu5+J/XSzG89jOhkhS5YouPwlQSjEl+OxkKzRnKqSWUaWF3JWxMNWVoG6rYErzlk1dJ+6LuuXXv/rLWuCnqKMMJnMI5eHAFDbiDJrSAwQSe4RXenMR5cd6dj8VoySkyx/AHzucPv4iP0w==</latexit><latexit sha1_base64="iMpBbhCA+x6wctRHmkSrxMAcW64=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUF+4A2lMl00g6dTMLMjVhCP8KNC0Xc+j3u/BsnbRbaemDgcM49zL0nSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHJtRKwecJpwP6IjJULBKFqp0x/GmD3NBtWaW3fnIKvEK0gNCjQH1S+bZGnEFTJJjel5boJ+RjUKJvms0k8NTyib0BHvWapoxI2fzdedkTOrDEkYa/sUkrn6O5HRyJhpFNjJiOLYLHu5+J/XSzG89jOhkhS5YouPwlQSjEl+OxkKzRnKqSWUaWF3JWxMNWVoG6rYErzlk1dJ+6LuuXXv/rLWuCnqKMMJnMI5eHAFDbiDJrSAwQSe4RXenMR5cd6dj8VoySkyx/AHzucPv4iP0w==</latexit><latexit sha1_base64="iMpBbhCA+x6wctRHmkSrxMAcW64=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUF+4A2lMl00g6dTMLMjVhCP8KNC0Xc+j3u/BsnbRbaemDgcM49zL0nSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHJtRKwecJpwP6IjJULBKFqp0x/GmD3NBtWaW3fnIKvEK0gNCjQH1S+bZGnEFTJJjel5boJ+RjUKJvms0k8NTyib0BHvWapoxI2fzdedkTOrDEkYa/sUkrn6O5HRyJhpFNjJiOLYLHu5+J/XSzG89jOhkhS5YouPwlQSjEl+OxkKzRnKqSWUaWF3JWxMNWVoG6rYErzlk1dJ+6LuuXXv/rLWuCnqKMMJnMI5eHAFDbiDJrSAwQSe4RXenMR5cd6dj8VoySkyx/AHzucPv4iP0w==</latexit>
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<latexit sha1_base64="On2BfJyckwSutJf3OGV8MQjoD4w=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoBeh6MVjRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfy0UwS9CM6lDzkjBorPajrWr9ccavuHGSVeDmpQI5Gv/zVG8QsjVAaJqjWXc9NjJ9RZTgTOC31Uo0JZWM6xK6lkkao/Wx+6pScWWVAwljZkobM1d8TGY20nkSB7YyoGellbyb+53VTE175GZdJalCyxaIwFcTEZPY3GXCFzIiJJZQpbm8lbEQVZcamU7IheMsvr5JWreq5Ve/+olK/yeMowgmcwjl4cAl1uIMGNIHBEJ7hFd4c4bw4787HorXg5DPH8AfO5w/QV415</latexit><latexit sha1_base64="On2BfJyckwSutJf3OGV8MQjoD4w=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoBeh6MVjRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfy0UwS9CM6lDzkjBorPajrWr9ccavuHGSVeDmpQI5Gv/zVG8QsjVAaJqjWXc9NjJ9RZTgTOC31Uo0JZWM6xK6lkkao/Wx+6pScWWVAwljZkobM1d8TGY20nkSB7YyoGellbyb+53VTE175GZdJalCyxaIwFcTEZPY3GXCFzIiJJZQpbm8lbEQVZcamU7IheMsvr5JWreq5Ve/+olK/yeMowgmcwjl4cAl1uIMGNIHBEJ7hFd4c4bw4787HorXg5DPH8AfO5w/QV415</latexit><latexit sha1_base64="On2BfJyckwSutJf3OGV8MQjoD4w=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoBeh6MVjRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfy0UwS9CM6lDzkjBorPajrWr9ccavuHGSVeDmpQI5Gv/zVG8QsjVAaJqjWXc9NjJ9RZTgTOC31Uo0JZWM6xK6lkkao/Wx+6pScWWVAwljZkobM1d8TGY20nkSB7YyoGellbyb+53VTE175GZdJalCyxaIwFcTEZPY3GXCFzIiJJZQpbm8lbEQVZcamU7IheMsvr5JWreq5Ve/+olK/yeMowgmcwjl4cAl1uIMGNIHBEJ7hFd4c4bw4787HorXg5DPH8AfO5w/QV415</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="9QnTA2gyUnRBhTJBPYH7Dhl//jc=">AAAB33icbZBLSwMxFIXv1FetVatbN8EiuCoz3ehGENy4rGgf0A4lk95pQzOZIbkjlNKf4MaFIv4rd/4b08dCWw8EPs5JyL0nypS05PvfXmFre2d3r7hfOigfHh1XTsotm+ZGYFOkKjWdiFtUUmOTJCnsZAZ5EilsR+O7ed5+RmNlqp9okmGY8KGWsRScnPVobur9StWv+QuxTQhWUIWVGv3KV2+QijxBTUJxa7uBn1E45YakUDgr9XKLGRdjPsSuQ80TtOF0MeqMXThnwOLUuKOJLdzfL6Y8sXaSRO5mwmlk17O5+V/WzSm+DqdSZzmhFsuP4lwxStl8bzaQBgWpiQMujHSzMjHihgty7ZRcCcH6ypvQqtcCvxY8+FCEMziHSwjgCm7hHhrQBAFDeIE3ePeU9+p9LOsqeKveTuGPvM8ftq6MJA==</latexit><latexit sha1_base64="9QnTA2gyUnRBhTJBPYH7Dhl//jc=">AAAB33icbZBLSwMxFIXv1FetVatbN8EiuCoz3ehGENy4rGgf0A4lk95pQzOZIbkjlNKf4MaFIv4rd/4b08dCWw8EPs5JyL0nypS05PvfXmFre2d3r7hfOigfHh1XTsotm+ZGYFOkKjWdiFtUUmOTJCnsZAZ5EilsR+O7ed5+RmNlqp9okmGY8KGWsRScnPVobur9StWv+QuxTQhWUIWVGv3KV2+QijxBTUJxa7uBn1E45YakUDgr9XKLGRdjPsSuQ80TtOF0MeqMXThnwOLUuKOJLdzfL6Y8sXaSRO5mwmlk17O5+V/WzSm+DqdSZzmhFsuP4lwxStl8bzaQBgWpiQMujHSzMjHihgty7ZRcCcH6ypvQqtcCvxY8+FCEMziHSwjgCm7hHhrQBAFDeIE3ePeU9+p9LOsqeKveTuGPvM8ftq6MJA==</latexit><latexit sha1_base64="S8ztkuoN3Q3ra9Lox/Rz6W6puFA=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe7SmEYI2lhGNB+QHGFvs5cs2ds7dueEcOQn2FgoYusvsvPfuEmu0MQHA4/3ZpiZFyRSGHTdb6ewsbm1vVPcLe3tHxwelY9P2iZONeMtFstYdwNquBSKt1Cg5N1EcxoFkneCye3c7zxxbUSsHnGacD+iIyVCwSha6UFf1wblilt1FyDrxMtJBXI0B+Wv/jBmacQVMkmN6Xlugn5GNQom+azUTw1PKJvQEe9ZqmjEjZ8tTp2RC6sMSRhrWwrJQv09kdHImGkU2M6I4tisenPxP6+XYlj3M6GSFLliy0VhKgnGZP43GQrNGcqpJZRpYW8lbEw1ZWjTKdkQvNWX10m7VvXcqnfvVho3eRxFOINzuAQPrqABd9CEFjAYwTO8wpsjnRfn3flYthacfOYU/sD5/AHPF411</latexit><latexit sha1_base64="On2BfJyckwSutJf3OGV8MQjoD4w=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoBeh6MVjRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfy0UwS9CM6lDzkjBorPajrWr9ccavuHGSVeDmpQI5Gv/zVG8QsjVAaJqjWXc9NjJ9RZTgTOC31Uo0JZWM6xK6lkkao/Wx+6pScWWVAwljZkobM1d8TGY20nkSB7YyoGellbyb+53VTE175GZdJalCyxaIwFcTEZPY3GXCFzIiJJZQpbm8lbEQVZcamU7IheMsvr5JWreq5Ve/+olK/yeMowgmcwjl4cAl1uIMGNIHBEJ7hFd4c4bw4787HorXg5DPH8AfO5w/QV415</latexit><latexit sha1_base64="On2BfJyckwSutJf3OGV8MQjoD4w=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoBeh6MVjRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfy0UwS9CM6lDzkjBorPajrWr9ccavuHGSVeDmpQI5Gv/zVG8QsjVAaJqjWXc9NjJ9RZTgTOC31Uo0JZWM6xK6lkkao/Wx+6pScWWVAwljZkobM1d8TGY20nkSB7YyoGellbyb+53VTE175GZdJalCyxaIwFcTEZPY3GXCFzIiJJZQpbm8lbEQVZcamU7IheMsvr5JWreq5Ve/+olK/yeMowgmcwjl4cAl1uIMGNIHBEJ7hFd4c4bw4787HorXg5DPH8AfO5w/QV415</latexit><latexit sha1_base64="On2BfJyckwSutJf3OGV8MQjoD4w=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoBeh6MVjRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfy0UwS9CM6lDzkjBorPajrWr9ccavuHGSVeDmpQI5Gv/zVG8QsjVAaJqjWXc9NjJ9RZTgTOC31Uo0JZWM6xK6lkkao/Wx+6pScWWVAwljZkobM1d8TGY20nkSB7YyoGellbyb+53VTE175GZdJalCyxaIwFcTEZPY3GXCFzIiJJZQpbm8lbEQVZcamU7IheMsvr5JWreq5Ve/+olK/yeMowgmcwjl4cAl1uIMGNIHBEJ7hFd4c4bw4787HorXg5DPH8AfO5w/QV415</latexit><latexit sha1_base64="On2BfJyckwSutJf3OGV8MQjoD4w=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoBeh6MVjRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfy0UwS9CM6lDzkjBorPajrWr9ccavuHGSVeDmpQI5Gv/zVG8QsjVAaJqjWXc9NjJ9RZTgTOC31Uo0JZWM6xK6lkkao/Wx+6pScWWVAwljZkobM1d8TGY20nkSB7YyoGellbyb+53VTE175GZdJalCyxaIwFcTEZPY3GXCFzIiJJZQpbm8lbEQVZcamU7IheMsvr5JWreq5Ve/+olK/yeMowgmcwjl4cAl1uIMGNIHBEJ7hFd4c4bw4787HorXg5DPH8AfO5w/QV415</latexit><latexit sha1_base64="On2BfJyckwSutJf3OGV8MQjoD4w=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoBeh6MVjRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfy0UwS9CM6lDzkjBorPajrWr9ccavuHGSVeDmpQI5Gv/zVG8QsjVAaJqjWXc9NjJ9RZTgTOC31Uo0JZWM6xK6lkkao/Wx+6pScWWVAwljZkobM1d8TGY20nkSB7YyoGellbyb+53VTE175GZdJalCyxaIwFcTEZPY3GXCFzIiJJZQpbm8lbEQVZcamU7IheMsvr5JWreq5Ve/+olK/yeMowgmcwjl4cAl1uIMGNIHBEJ7hFd4c4bw4787HorXg5DPH8AfO5w/QV415</latexit><latexit sha1_base64="On2BfJyckwSutJf3OGV8MQjoD4w=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoBeh6MVjRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfy0UwS9CM6lDzkjBorPajrWr9ccavuHGSVeDmpQI5Gv/zVG8QsjVAaJqjWXc9NjJ9RZTgTOC31Uo0JZWM6xK6lkkao/Wx+6pScWWVAwljZkobM1d8TGY20nkSB7YyoGellbyb+53VTE175GZdJalCyxaIwFcTEZPY3GXCFzIiJJZQpbm8lbEQVZcamU7IheMsvr5JWreq5Ve/+olK/yeMowgmcwjl4cAl1uIMGNIHBEJ7hFd4c4bw4787HorXg5DPH8AfO5w/QV415</latexit>

a = 0.2
<latexit sha1_base64="ZrwOaZaP9F1bXyAMeuPeKspuJ80=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4CkkR9CIUvXisYNpCG8pmO2mXbjZhdyOU0t/gxYMiXv1B3vw3btsctPXBwOO9GWbmRZng2njet7O2vrG5tV3aKe/u7R8cVo6OmzrNFcOApSJV7YhqFFxiYLgR2M4U0iQS2IpGdzO/9YRK81Q+mnGGYUIHksecUWOlgN54bq1XqXquNwdZJX5BqlCg0at8dfspyxOUhgmqdcf3MhNOqDKcCZyWu7nGjLIRHWDHUkkT1OFkfuyUnFulT+JU2ZKGzNXfExOaaD1OItuZUDPUy95M/M/r5Ca+DidcZrlByRaL4lwQk5LZ56TPFTIjxpZQpri9lbAhVZQZm0/ZhuAvv7xKmjXX91z/4bJavy3iKMEpnMEF+HAFdbiHBgTAgMMzvMKbI50X5935WLSuOcXMCfyB8/kDkJSN2g==</latexit><latexit sha1_base64="ZrwOaZaP9F1bXyAMeuPeKspuJ80=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4CkkR9CIUvXisYNpCG8pmO2mXbjZhdyOU0t/gxYMiXv1B3vw3btsctPXBwOO9GWbmRZng2njet7O2vrG5tV3aKe/u7R8cVo6OmzrNFcOApSJV7YhqFFxiYLgR2M4U0iQS2IpGdzO/9YRK81Q+mnGGYUIHksecUWOlgN54bq1XqXquNwdZJX5BqlCg0at8dfspyxOUhgmqdcf3MhNOqDKcCZyWu7nGjLIRHWDHUkkT1OFkfuyUnFulT+JU2ZKGzNXfExOaaD1OItuZUDPUy95M/M/r5Ca+DidcZrlByRaL4lwQk5LZ56TPFTIjxpZQpri9lbAhVZQZm0/ZhuAvv7xKmjXX91z/4bJavy3iKMEpnMEF+HAFdbiHBgTAgMMzvMKbI50X5935WLSuOcXMCfyB8/kDkJSN2g==</latexit><latexit sha1_base64="ZrwOaZaP9F1bXyAMeuPeKspuJ80=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4CkkR9CIUvXisYNpCG8pmO2mXbjZhdyOU0t/gxYMiXv1B3vw3btsctPXBwOO9GWbmRZng2njet7O2vrG5tV3aKe/u7R8cVo6OmzrNFcOApSJV7YhqFFxiYLgR2M4U0iQS2IpGdzO/9YRK81Q+mnGGYUIHksecUWOlgN54bq1XqXquNwdZJX5BqlCg0at8dfspyxOUhgmqdcf3MhNOqDKcCZyWu7nGjLIRHWDHUkkT1OFkfuyUnFulT+JU2ZKGzNXfExOaaD1OItuZUDPUy95M/M/r5Ca+DidcZrlByRaL4lwQk5LZ56TPFTIjxpZQpri9lbAhVZQZm0/ZhuAvv7xKmjXX91z/4bJavy3iKMEpnMEF+HAFdbiHBgTAgMMzvMKbI50X5935WLSuOcXMCfyB8/kDkJSN2g==</latexit><latexit sha1_base64="ZrwOaZaP9F1bXyAMeuPeKspuJ80=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4CkkR9CIUvXisYNpCG8pmO2mXbjZhdyOU0t/gxYMiXv1B3vw3btsctPXBwOO9GWbmRZng2njet7O2vrG5tV3aKe/u7R8cVo6OmzrNFcOApSJV7YhqFFxiYLgR2M4U0iQS2IpGdzO/9YRK81Q+mnGGYUIHksecUWOlgN54bq1XqXquNwdZJX5BqlCg0at8dfspyxOUhgmqdcf3MhNOqDKcCZyWu7nGjLIRHWDHUkkT1OFkfuyUnFulT+JU2ZKGzNXfExOaaD1OItuZUDPUy95M/M/r5Ca+DidcZrlByRaL4lwQk5LZ56TPFTIjxpZQpri9lbAhVZQZm0/ZhuAvv7xKmjXX91z/4bJavy3iKMEpnMEF+HAFdbiHBgTAgMMzvMKbI50X5935WLSuOcXMCfyB8/kDkJSN2g==</latexit>

Motivating example

However there is empirical evidence that the size does matter. 
(cooperation for hunting, raising of cubs, and defense)

Allee effect ẋ = rx(1� x)(x� a)
<latexit sha1_base64="/7/dRYedQfBIlBNOx2P6suiF9ro=">AAACDnicbVC7SgNBFJ2Nrxhfq5Y2iyGQFAm7ImgjBG0sI5gHJCHMTm6SIbMPZu7KhmW/wMZfsbFQxNbazr9x8ig08cDA4Zz7muOGgiu07W8js7a+sbmV3c7t7O7tH5iHRw0VRJJBnQUikC2XKhDchzpyFNAKJVDPFdB0xzdTv/kAUvHAv8dJCF2PDn0+4IyilnpmodMPMInTKxkXnXJc6iDEOBubSOinSTEu01LaM/N2xZ7BWiXOguTJArWe+aXnssgDH5mgSrUdO8RuQiVyJiDNdSIFIWVjOoS2pj71QHWT2d7UKmilbw0CqZ+P1kz93ZFQT6mJ5+pKj+JILXtT8T+vHeHgsptwP4wQfDZfNIiEhYE1zcbqcwkMxUQTyiTXt1psRCVlqBPM6RCc5S+vksZZxbErzt15vnq9iCNLTsgpKRKHXJAquSU1UieMPJJn8krejCfjxXg3PualGWPRc0z+wPj8AU9MnEA=</latexit><latexit sha1_base64="/7/dRYedQfBIlBNOx2P6suiF9ro=">AAACDnicbVC7SgNBFJ2Nrxhfq5Y2iyGQFAm7ImgjBG0sI5gHJCHMTm6SIbMPZu7KhmW/wMZfsbFQxNbazr9x8ig08cDA4Zz7muOGgiu07W8js7a+sbmV3c7t7O7tH5iHRw0VRJJBnQUikC2XKhDchzpyFNAKJVDPFdB0xzdTv/kAUvHAv8dJCF2PDn0+4IyilnpmodMPMInTKxkXnXJc6iDEOBubSOinSTEu01LaM/N2xZ7BWiXOguTJArWe+aXnssgDH5mgSrUdO8RuQiVyJiDNdSIFIWVjOoS2pj71QHWT2d7UKmilbw0CqZ+P1kz93ZFQT6mJ5+pKj+JILXtT8T+vHeHgsptwP4wQfDZfNIiEhYE1zcbqcwkMxUQTyiTXt1psRCVlqBPM6RCc5S+vksZZxbErzt15vnq9iCNLTsgpKRKHXJAquSU1UieMPJJn8krejCfjxXg3PualGWPRc0z+wPj8AU9MnEA=</latexit><latexit sha1_base64="/7/dRYedQfBIlBNOx2P6suiF9ro=">AAACDnicbVC7SgNBFJ2Nrxhfq5Y2iyGQFAm7ImgjBG0sI5gHJCHMTm6SIbMPZu7KhmW/wMZfsbFQxNbazr9x8ig08cDA4Zz7muOGgiu07W8js7a+sbmV3c7t7O7tH5iHRw0VRJJBnQUikC2XKhDchzpyFNAKJVDPFdB0xzdTv/kAUvHAv8dJCF2PDn0+4IyilnpmodMPMInTKxkXnXJc6iDEOBubSOinSTEu01LaM/N2xZ7BWiXOguTJArWe+aXnssgDH5mgSrUdO8RuQiVyJiDNdSIFIWVjOoS2pj71QHWT2d7UKmilbw0CqZ+P1kz93ZFQT6mJ5+pKj+JILXtT8T+vHeHgsptwP4wQfDZfNIiEhYE1zcbqcwkMxUQTyiTXt1psRCVlqBPM6RCc5S+vksZZxbErzt15vnq9iCNLTsgpKRKHXJAquSU1UieMPJJn8krejCfjxXg3PualGWPRc0z+wPj8AU9MnEA=</latexit><latexit sha1_base64="/7/dRYedQfBIlBNOx2P6suiF9ro=">AAACDnicbVC7SgNBFJ2Nrxhfq5Y2iyGQFAm7ImgjBG0sI5gHJCHMTm6SIbMPZu7KhmW/wMZfsbFQxNbazr9x8ig08cDA4Zz7muOGgiu07W8js7a+sbmV3c7t7O7tH5iHRw0VRJJBnQUikC2XKhDchzpyFNAKJVDPFdB0xzdTv/kAUvHAv8dJCF2PDn0+4IyilnpmodMPMInTKxkXnXJc6iDEOBubSOinSTEu01LaM/N2xZ7BWiXOguTJArWe+aXnssgDH5mgSrUdO8RuQiVyJiDNdSIFIWVjOoS2pj71QHWT2d7UKmilbw0CqZ+P1kz93ZFQT6mJ5+pKj+JILXtT8T+vHeHgsptwP4wQfDZfNIiEhYE1zcbqcwkMxUQTyiTXt1psRCVlqBPM6RCc5S+vksZZxbErzt15vnq9iCNLTsgpKRKHXJAquSU1UieMPJJn8krejCfjxXg3PualGWPRc0z+wPj8AU9MnEA=</latexit>
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Motivating example

Assume species to live in a networked environment (niches).

Species interact inside each node and diffuse among nodes 
across available edges in both directions: symmetric network.

Metapopulation models 
e.g. in the framework of ecology: 

May R., Will a large complex system be stable? 
Nature, 238, pp. 413, (1972)
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Motivating example

Laplacian matrix

Lij = Aij � ki�ij
<latexit sha1_base64="Yb3WXppOG412pyo8Wsr9eQGEv9E=">AAACBXicbVC7TsMwFHXKq5RXgBEGiwqJhSpBSLAgFVgYGIpEH1IbRY7jtKbOQ/YNUhV1YeFXWBhAiJV/YONvcNMMUDiS5eNz7tX1PV4iuALL+jJKc/MLi0vl5crK6tr6hrm51VJxKilr0ljEsuMRxQSPWBM4CNZJJCOhJ1jbG15O/PY9k4rH0S2MEuaEpB/xgFMCWnLN3Ws343fjs/P8Ohy6vOczASR/umbVqlk58F9iF6SKCjRc87PnxzQNWQRUEKW6tpWAkxEJnAo2rvRSxRJCh6TPuppGJGTKyfItxnhfKz4OYqlPBDhXf3ZkJFRqFHq6MiQwULPeRPzP66YQnDoZj5IUWESng4JUYIjxJBLsc8koiJEmhEqu/4rpgEhCQQdX0SHYsyv/Ja2jmm3V7Jvjav2iiKOMdtAeOkA2OkF1dIUaqIkoekBP6AW9Go/Gs/FmvE9LS0bRs41+wfj4BuQ1mNE=</latexit><latexit sha1_base64="Yb3WXppOG412pyo8Wsr9eQGEv9E=">AAACBXicbVC7TsMwFHXKq5RXgBEGiwqJhSpBSLAgFVgYGIpEH1IbRY7jtKbOQ/YNUhV1YeFXWBhAiJV/YONvcNMMUDiS5eNz7tX1PV4iuALL+jJKc/MLi0vl5crK6tr6hrm51VJxKilr0ljEsuMRxQSPWBM4CNZJJCOhJ1jbG15O/PY9k4rH0S2MEuaEpB/xgFMCWnLN3Ws343fjs/P8Ohy6vOczASR/umbVqlk58F9iF6SKCjRc87PnxzQNWQRUEKW6tpWAkxEJnAo2rvRSxRJCh6TPuppGJGTKyfItxnhfKz4OYqlPBDhXf3ZkJFRqFHq6MiQwULPeRPzP66YQnDoZj5IUWESng4JUYIjxJBLsc8koiJEmhEqu/4rpgEhCQQdX0SHYsyv/Ja2jmm3V7Jvjav2iiKOMdtAeOkA2OkF1dIUaqIkoekBP6AW9Go/Gs/FmvE9LS0bRs41+wfj4BuQ1mNE=</latexit><latexit sha1_base64="Yb3WXppOG412pyo8Wsr9eQGEv9E=">AAACBXicbVC7TsMwFHXKq5RXgBEGiwqJhSpBSLAgFVgYGIpEH1IbRY7jtKbOQ/YNUhV1YeFXWBhAiJV/YONvcNMMUDiS5eNz7tX1PV4iuALL+jJKc/MLi0vl5crK6tr6hrm51VJxKilr0ljEsuMRxQSPWBM4CNZJJCOhJ1jbG15O/PY9k4rH0S2MEuaEpB/xgFMCWnLN3Ws343fjs/P8Ohy6vOczASR/umbVqlk58F9iF6SKCjRc87PnxzQNWQRUEKW6tpWAkxEJnAo2rvRSxRJCh6TPuppGJGTKyfItxnhfKz4OYqlPBDhXf3ZkJFRqFHq6MiQwULPeRPzP66YQnDoZj5IUWESng4JUYIjxJBLsc8koiJEmhEqu/4rpgEhCQQdX0SHYsyv/Ja2jmm3V7Jvjav2iiKOMdtAeOkA2OkF1dIUaqIkoekBP6AW9Go/Gs/FmvE9LS0bRs41+wfj4BuQ1mNE=</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="/qMBuzzRp8RdI3G+DfRN6kPjt+w=">AAAB+nicbVC7TsMwFL3hWUqBwAqDRYXEQpWwwIIEYmFgKBJ9SG0UOa7TmjoP2TdIVdSFhV9hYQAhPoSNv8FNO0DLkSyfe861fO8JUik0Os63tbS8srq2Xtoob1a2tnfs3UpTJ5livMESmah2QDWXIuYNFCh5O1WcRoHkrWB4PfFbj1xpkcT3OEq5F9F+LELBKBrJtw9u/Vw8jC+uiutk6Ituj0ukRenbVafmFCCLxJ2RKsxQ9+2vbi9hWcRjZJJq3XGdFL2cKhRM8nG5m2meUjakfd4xNKYR115ebDEmR0bpkTBR5sRICvX3i5xGWo+iwHRGFAd63puI/3mdDMNzLxdxmiGP2fSjMJMEEzKJhPSE4gzlyBDKlDCzEjagijI0wZVNCO78youkeVpznZp750AJ9uEQjsGFM7iEG6hDAxg8wQu8wbv1bL1aH9O4lqxZbnvwB9bnD1Kel2E=</latexit><latexit sha1_base64="/qMBuzzRp8RdI3G+DfRN6kPjt+w=">AAAB+nicbVC7TsMwFL3hWUqBwAqDRYXEQpWwwIIEYmFgKBJ9SG0UOa7TmjoP2TdIVdSFhV9hYQAhPoSNv8FNO0DLkSyfe861fO8JUik0Os63tbS8srq2Xtoob1a2tnfs3UpTJ5livMESmah2QDWXIuYNFCh5O1WcRoHkrWB4PfFbj1xpkcT3OEq5F9F+LELBKBrJtw9u/Vw8jC+uiutk6Ituj0ukRenbVafmFCCLxJ2RKsxQ9+2vbi9hWcRjZJJq3XGdFL2cKhRM8nG5m2meUjakfd4xNKYR115ebDEmR0bpkTBR5sRICvX3i5xGWo+iwHRGFAd63puI/3mdDMNzLxdxmiGP2fSjMJMEEzKJhPSE4gzlyBDKlDCzEjagijI0wZVNCO78youkeVpznZp750AJ9uEQjsGFM7iEG6hDAxg8wQu8wbv1bL1aH9O4lqxZbnvwB9bnD1Kel2E=</latexit><latexit sha1_base64="x0zysuH72PP9H5HAg29iipRI20g=">AAACBXicbVC7TsMwFHXKq5RXgBEGiwqJhSphgQWpwMLAUCT6kNoochynNXUesm+QqqgLC7/CwgBCrPwDG3+Dm2aAliNZPj7nXl3f4yWCK7Csb6O0sLi0vFJeraytb2xumds7LRWnkrImjUUsOx5RTPCINYGDYJ1EMhJ6grW94dXEbz8wqXgc3cEoYU5I+hEPOCWgJdfcv3Ezfj8+v8iv46HLez4TQPKna1atmpUDzxO7IFVUoOGaXz0/pmnIIqCCKNW1rQScjEjgVLBxpZcqlhA6JH3W1TQiIVNOlm8xxoda8XEQS30iwLn6uyMjoVKj0NOVIYGBmvUm4n9eN4XgzMl4lKTAIjodFKQCQ4wnkWCfS0ZBjDQhVHL9V0wHRBIKOriKDsGeXXmetE5qtlWzb61q/bKIo4z20AE6QjY6RXV0jRqoiSh6RM/oFb0ZT8aL8W58TEtLRtGzi/7A+PwB4vWYzQ==</latexit><latexit sha1_base64="Yb3WXppOG412pyo8Wsr9eQGEv9E=">AAACBXicbVC7TsMwFHXKq5RXgBEGiwqJhSpBSLAgFVgYGIpEH1IbRY7jtKbOQ/YNUhV1YeFXWBhAiJV/YONvcNMMUDiS5eNz7tX1PV4iuALL+jJKc/MLi0vl5crK6tr6hrm51VJxKilr0ljEsuMRxQSPWBM4CNZJJCOhJ1jbG15O/PY9k4rH0S2MEuaEpB/xgFMCWnLN3Ws343fjs/P8Ohy6vOczASR/umbVqlk58F9iF6SKCjRc87PnxzQNWQRUEKW6tpWAkxEJnAo2rvRSxRJCh6TPuppGJGTKyfItxnhfKz4OYqlPBDhXf3ZkJFRqFHq6MiQwULPeRPzP66YQnDoZj5IUWESng4JUYIjxJBLsc8koiJEmhEqu/4rpgEhCQQdX0SHYsyv/Ja2jmm3V7Jvjav2iiKOMdtAeOkA2OkF1dIUaqIkoekBP6AW9Go/Gs/FmvE9LS0bRs41+wfj4BuQ1mNE=</latexit><latexit sha1_base64="Yb3WXppOG412pyo8Wsr9eQGEv9E=">AAACBXicbVC7TsMwFHXKq5RXgBEGiwqJhSpBSLAgFVgYGIpEH1IbRY7jtKbOQ/YNUhV1YeFXWBhAiJV/YONvcNMMUDiS5eNz7tX1PV4iuALL+jJKc/MLi0vl5crK6tr6hrm51VJxKilr0ljEsuMRxQSPWBM4CNZJJCOhJ1jbG15O/PY9k4rH0S2MEuaEpB/xgFMCWnLN3Ws343fjs/P8Ohy6vOczASR/umbVqlk58F9iF6SKCjRc87PnxzQNWQRUEKW6tpWAkxEJnAo2rvRSxRJCh6TPuppGJGTKyfItxnhfKz4OYqlPBDhXf3ZkJFRqFHq6MiQwULPeRPzP66YQnDoZj5IUWESng4JUYIjxJBLsc8koiJEmhEqu/4rpgEhCQQdX0SHYsyv/Ja2jmm3V7Jvjav2iiKOMdtAeOkA2OkF1dIUaqIkoekBP6AW9Go/Gs/FmvE9LS0bRs41+wfj4BuQ1mNE=</latexit><latexit sha1_base64="Yb3WXppOG412pyo8Wsr9eQGEv9E=">AAACBXicbVC7TsMwFHXKq5RXgBEGiwqJhSpBSLAgFVgYGIpEH1IbRY7jtKbOQ/YNUhV1YeFXWBhAiJV/YONvcNMMUDiS5eNz7tX1PV4iuALL+jJKc/MLi0vl5crK6tr6hrm51VJxKilr0ljEsuMRxQSPWBM4CNZJJCOhJ1jbG15O/PY9k4rH0S2MEuaEpB/xgFMCWnLN3Ws343fjs/P8Ohy6vOczASR/umbVqlk58F9iF6SKCjRc87PnxzQNWQRUEKW6tpWAkxEJnAo2rvRSxRJCh6TPuppGJGTKyfItxnhfKz4OYqlPBDhXf3ZkJFRqFHq6MiQwULPeRPzP66YQnDoZj5IUWESng4JUYIjxJBLsc8koiJEmhEqu/4rpgEhCQQdX0SHYsyv/Ja2jmm3V7Jvjav2iiKOMdtAeOkA2OkF1dIUaqIkoekBP6AW9Go/Gs/FmvE9LS0bRs41+wfj4BuQ1mNE=</latexit><latexit sha1_base64="Yb3WXppOG412pyo8Wsr9eQGEv9E=">AAACBXicbVC7TsMwFHXKq5RXgBEGiwqJhSpBSLAgFVgYGIpEH1IbRY7jtKbOQ/YNUhV1YeFXWBhAiJV/YONvcNMMUDiS5eNz7tX1PV4iuALL+jJKc/MLi0vl5crK6tr6hrm51VJxKilr0ljEsuMRxQSPWBM4CNZJJCOhJ1jbG15O/PY9k4rH0S2MEuaEpB/xgFMCWnLN3Ws343fjs/P8Ohy6vOczASR/umbVqlk58F9iF6SKCjRc87PnxzQNWQRUEKW6tpWAkxEJnAo2rvRSxRJCh6TPuppGJGTKyfItxnhfKz4OYqlPBDhXf3ZkJFRqFHq6MiQwULPeRPzP66YQnDoZj5IUWESng4JUYIjxJBLsc8koiJEmhEqu/4rpgEhCQQdX0SHYsyv/Ja2jmm3V7Jvjav2iiKOMdtAeOkA2OkF1dIUaqIkoekBP6AW9Go/Gs/FmvE9LS0bRs41+wfj4BuQ1mNE=</latexit><latexit sha1_base64="Yb3WXppOG412pyo8Wsr9eQGEv9E=">AAACBXicbVC7TsMwFHXKq5RXgBEGiwqJhSpBSLAgFVgYGIpEH1IbRY7jtKbOQ/YNUhV1YeFXWBhAiJV/YONvcNMMUDiS5eNz7tX1PV4iuALL+jJKc/MLi0vl5crK6tr6hrm51VJxKilr0ljEsuMRxQSPWBM4CNZJJCOhJ1jbG15O/PY9k4rH0S2MEuaEpB/xgFMCWnLN3Ws343fjs/P8Ohy6vOczASR/umbVqlk58F9iF6SKCjRc87PnxzQNWQRUEKW6tpWAkxEJnAo2rvRSxRJCh6TPuppGJGTKyfItxnhfKz4OYqlPBDhXf3ZkJFRqFHq6MiQwULPeRPzP66YQnDoZj5IUWESng4JUYIjxJBLsc8koiJEmhEqu/4rpgEhCQQdX0SHYsyv/Ja2jmm3V7Jvjav2iiKOMdtAeOkA2OkF1dIUaqIkoekBP6AW9Go/Gs/FmvE9LS0bRs41+wfj4BuQ1mNE=</latexit><latexit sha1_base64="Yb3WXppOG412pyo8Wsr9eQGEv9E=">AAACBXicbVC7TsMwFHXKq5RXgBEGiwqJhSpBSLAgFVgYGIpEH1IbRY7jtKbOQ/YNUhV1YeFXWBhAiJV/YONvcNMMUDiS5eNz7tX1PV4iuALL+jJKc/MLi0vl5crK6tr6hrm51VJxKilr0ljEsuMRxQSPWBM4CNZJJCOhJ1jbG15O/PY9k4rH0S2MEuaEpB/xgFMCWnLN3Ws343fjs/P8Ohy6vOczASR/umbVqlk58F9iF6SKCjRc87PnxzQNWQRUEKW6tpWAkxEJnAo2rvRSxRJCh6TPuppGJGTKyfItxnhfKz4OYqlPBDhXf3ZkJFRqFHq6MiQwULPeRPzP66YQnDoZj5IUWESng4JUYIjxJBLsc8koiJEmhEqu/4rpgEhCQQdX0SHYsyv/Ja2jmm3V7Jvjav2iiKOMdtAeOkA2OkF1dIUaqIkoekBP6AW9Go/Gs/FmvE9LS0bRs41+wfj4BuQ1mNE=</latexit>

Aij =

(
1 if i and j are connected

0 otherwise
<latexit sha1_base64="zjuZRybc3QI/vVxcq7FT/Lcd4Yk="></latexit><latexit sha1_base64="zjuZRybc3QI/vVxcq7FT/Lcd4Yk="></latexit><latexit sha1_base64="zjuZRybc3QI/vVxcq7FT/Lcd4Yk="></latexit><latexit sha1_base64="zjuZRybc3QI/vVxcq7FT/Lcd4Yk="></latexit>

Adjacency matrix

ki =
MX

j=1

Aij

<latexit sha1_base64="AJ8ff2J+s56Pfkrj6xs7F9itAio=">AAAB/3icbVDLSsNAFJ34rPUVFdy4GSyCq5KIoJtC1Y0boYJ9QBvDZDppp52ZhJmJUGIW/oobF4q49Tfc+TdO2yy09cCFwzn3cu89Qcyo0o7zbS0sLi2vrBbWiusbm1vb9s5uQ0WJxKSOIxbJVoAUYVSQuqaakVYsCeIBI81geDX2mw9EKhqJOz2KicdRT9CQYqSN5Nv7Q59WOirhfjqouNn9zYWf0kHm2yWn7EwA54mbkxLIUfPtr043wgknQmOGlGq7Tqy9FElNMSNZsZMoEiM8RD3SNlQgTpSXTu7P4JFRujCMpCmh4UT9PZEirtSIB6aTI91Xs95Y/M9rJzo891Iq4kQTgaeLwoRBHcFxGLBLJcGajQxBWFJzK8R9JBHWJrKiCcGdfXmeNE7KrlN2b09L1cs8jgI4AIfgGLjgDFTBNaiBOsDgETyDV/BmPVkv1rv1MW1dsPKZPfAH1ucPxCKV7Q==</latexit><latexit sha1_base64="AJ8ff2J+s56Pfkrj6xs7F9itAio=">AAAB/3icbVDLSsNAFJ34rPUVFdy4GSyCq5KIoJtC1Y0boYJ9QBvDZDppp52ZhJmJUGIW/oobF4q49Tfc+TdO2yy09cCFwzn3cu89Qcyo0o7zbS0sLi2vrBbWiusbm1vb9s5uQ0WJxKSOIxbJVoAUYVSQuqaakVYsCeIBI81geDX2mw9EKhqJOz2KicdRT9CQYqSN5Nv7Q59WOirhfjqouNn9zYWf0kHm2yWn7EwA54mbkxLIUfPtr043wgknQmOGlGq7Tqy9FElNMSNZsZMoEiM8RD3SNlQgTpSXTu7P4JFRujCMpCmh4UT9PZEirtSIB6aTI91Xs95Y/M9rJzo891Iq4kQTgaeLwoRBHcFxGLBLJcGajQxBWFJzK8R9JBHWJrKiCcGdfXmeNE7KrlN2b09L1cs8jgI4AIfgGLjgDFTBNaiBOsDgETyDV/BmPVkv1rv1MW1dsPKZPfAH1ucPxCKV7Q==</latexit><latexit sha1_base64="AJ8ff2J+s56Pfkrj6xs7F9itAio=">AAAB/3icbVDLSsNAFJ34rPUVFdy4GSyCq5KIoJtC1Y0boYJ9QBvDZDppp52ZhJmJUGIW/oobF4q49Tfc+TdO2yy09cCFwzn3cu89Qcyo0o7zbS0sLi2vrBbWiusbm1vb9s5uQ0WJxKSOIxbJVoAUYVSQuqaakVYsCeIBI81geDX2mw9EKhqJOz2KicdRT9CQYqSN5Nv7Q59WOirhfjqouNn9zYWf0kHm2yWn7EwA54mbkxLIUfPtr043wgknQmOGlGq7Tqy9FElNMSNZsZMoEiM8RD3SNlQgTpSXTu7P4JFRujCMpCmh4UT9PZEirtSIB6aTI91Xs95Y/M9rJzo891Iq4kQTgaeLwoRBHcFxGLBLJcGajQxBWFJzK8R9JBHWJrKiCcGdfXmeNE7KrlN2b09L1cs8jgI4AIfgGLjgDFTBNaiBOsDgETyDV/BmPVkv1rv1MW1dsPKZPfAH1ucPxCKV7Q==</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="+LMnpoWp20LQzNDqP8kTz5PX1Vo=">AAAB9HicbZBLSwMxFIXv+Ky16ujCjZtgEVyVGTe6KShu3AgV7APaccikaZs2yQxJRijjLPwrblwo4m9x578xfSy09UDg45yEe3OihDNtPO/bWVldW9/YLGwVt0s7u3vufqmh41QRWicxj1UrwppyJmndMMNpK1EUi4jTZjS6nuTNR6o0i+W9GSc0ELgvWY8RbKwVuoejkFU7OhVhNqz6+cPtVZixYR66Za/iTYWWwZ9DGeaqhe5XpxuTVFBpCMdat30vMUGGlWGE07zYSTVNMBnhPm1blFhQHWTT/XN0Yp0u6sXKHmnQ1P39IsNC67GI7E2BzUAvZhPzv6ydmt5FkDGZpIZKMhvUSzkyMZqUgbpMUWL42AImitldERlghYmxlRVtCf7il5ehcVbxvYp/50EBjuAYTsGHc7iEG6hBHQg8wQu8wbvz7Lw6H7O6Vpx5bwfwR87nD1FDlIM=</latexit><latexit sha1_base64="+LMnpoWp20LQzNDqP8kTz5PX1Vo=">AAAB9HicbZBLSwMxFIXv+Ky16ujCjZtgEVyVGTe6KShu3AgV7APaccikaZs2yQxJRijjLPwrblwo4m9x578xfSy09UDg45yEe3OihDNtPO/bWVldW9/YLGwVt0s7u3vufqmh41QRWicxj1UrwppyJmndMMNpK1EUi4jTZjS6nuTNR6o0i+W9GSc0ELgvWY8RbKwVuoejkFU7OhVhNqz6+cPtVZixYR66Za/iTYWWwZ9DGeaqhe5XpxuTVFBpCMdat30vMUGGlWGE07zYSTVNMBnhPm1blFhQHWTT/XN0Yp0u6sXKHmnQ1P39IsNC67GI7E2BzUAvZhPzv6ydmt5FkDGZpIZKMhvUSzkyMZqUgbpMUWL42AImitldERlghYmxlRVtCf7il5ehcVbxvYp/50EBjuAYTsGHc7iEG6hBHQg8wQu8wbvz7Lw6H7O6Vpx5bwfwR87nD1FDlIM=</latexit><latexit sha1_base64="Rjy7PP8eQOPL5KGZgv35UQztZq4=">AAAB/3icbVDLSsNAFJ3UV62vqODGzWARXJXEjW4KVTduhAr2AW0Mk+mknXZmEmYmQolZ+CtuXCji1t9w5984bbPQ1gMXDufcy733BDGjSjvOt1VYWl5ZXSuulzY2t7Z37N29pooSiUkDRyyS7QApwqggDU01I+1YEsQDRlrB6Gritx6IVDQSd3ocE4+jvqAhxUgbybcPRj6tdlXC/XRYdbP7mws/pcPMt8tOxZkCLhI3J2WQo+7bX91ehBNOhMYMKdVxnVh7KZKaYkayUjdRJEZ4hPqkY6hAnCgvnd6fwWOj9GAYSVNCw6n6eyJFXKkxD0wnR3qg5r2J+J/XSXR47qVUxIkmAs8WhQmDOoKTMGCPSoI1GxuCsKTmVogHSCKsTWQlE4I7//IiaZ5WXKfi3jrl2mUeRxEcgiNwAlxwBmrgGtRBA2DwCJ7BK3iznqwX6936mLUWrHxmH/yB9fkDwuKV6Q==</latexit><latexit sha1_base64="AJ8ff2J+s56Pfkrj6xs7F9itAio=">AAAB/3icbVDLSsNAFJ34rPUVFdy4GSyCq5KIoJtC1Y0boYJ9QBvDZDppp52ZhJmJUGIW/oobF4q49Tfc+TdO2yy09cCFwzn3cu89Qcyo0o7zbS0sLi2vrBbWiusbm1vb9s5uQ0WJxKSOIxbJVoAUYVSQuqaakVYsCeIBI81geDX2mw9EKhqJOz2KicdRT9CQYqSN5Nv7Q59WOirhfjqouNn9zYWf0kHm2yWn7EwA54mbkxLIUfPtr043wgknQmOGlGq7Tqy9FElNMSNZsZMoEiM8RD3SNlQgTpSXTu7P4JFRujCMpCmh4UT9PZEirtSIB6aTI91Xs95Y/M9rJzo891Iq4kQTgaeLwoRBHcFxGLBLJcGajQxBWFJzK8R9JBHWJrKiCcGdfXmeNE7KrlN2b09L1cs8jgI4AIfgGLjgDFTBNaiBOsDgETyDV/BmPVkv1rv1MW1dsPKZPfAH1ucPxCKV7Q==</latexit><latexit sha1_base64="AJ8ff2J+s56Pfkrj6xs7F9itAio=">AAAB/3icbVDLSsNAFJ34rPUVFdy4GSyCq5KIoJtC1Y0boYJ9QBvDZDppp52ZhJmJUGIW/oobF4q49Tfc+TdO2yy09cCFwzn3cu89Qcyo0o7zbS0sLi2vrBbWiusbm1vb9s5uQ0WJxKSOIxbJVoAUYVSQuqaakVYsCeIBI81geDX2mw9EKhqJOz2KicdRT9CQYqSN5Nv7Q59WOirhfjqouNn9zYWf0kHm2yWn7EwA54mbkxLIUfPtr043wgknQmOGlGq7Tqy9FElNMSNZsZMoEiM8RD3SNlQgTpSXTu7P4JFRujCMpCmh4UT9PZEirtSIB6aTI91Xs95Y/M9rJzo891Iq4kQTgaeLwoRBHcFxGLBLJcGajQxBWFJzK8R9JBHWJrKiCcGdfXmeNE7KrlN2b09L1cs8jgI4AIfgGLjgDFTBNaiBOsDgETyDV/BmPVkv1rv1MW1dsPKZPfAH1ucPxCKV7Q==</latexit><latexit sha1_base64="AJ8ff2J+s56Pfkrj6xs7F9itAio=">AAAB/3icbVDLSsNAFJ34rPUVFdy4GSyCq5KIoJtC1Y0boYJ9QBvDZDppp52ZhJmJUGIW/oobF4q49Tfc+TdO2yy09cCFwzn3cu89Qcyo0o7zbS0sLi2vrBbWiusbm1vb9s5uQ0WJxKSOIxbJVoAUYVSQuqaakVYsCeIBI81geDX2mw9EKhqJOz2KicdRT9CQYqSN5Nv7Q59WOirhfjqouNn9zYWf0kHm2yWn7EwA54mbkxLIUfPtr043wgknQmOGlGq7Tqy9FElNMSNZsZMoEiM8RD3SNlQgTpSXTu7P4JFRujCMpCmh4UT9PZEirtSIB6aTI91Xs95Y/M9rJzo891Iq4kQTgaeLwoRBHcFxGLBLJcGajQxBWFJzK8R9JBHWJrKiCcGdfXmeNE7KrlN2b09L1cs8jgI4AIfgGLjgDFTBNaiBOsDgETyDV/BmPVkv1rv1MW1dsPKZPfAH1ucPxCKV7Q==</latexit><latexit sha1_base64="AJ8ff2J+s56Pfkrj6xs7F9itAio=">AAAB/3icbVDLSsNAFJ34rPUVFdy4GSyCq5KIoJtC1Y0boYJ9QBvDZDppp52ZhJmJUGIW/oobF4q49Tfc+TdO2yy09cCFwzn3cu89Qcyo0o7zbS0sLi2vrBbWiusbm1vb9s5uQ0WJxKSOIxbJVoAUYVSQuqaakVYsCeIBI81geDX2mw9EKhqJOz2KicdRT9CQYqSN5Nv7Q59WOirhfjqouNn9zYWf0kHm2yWn7EwA54mbkxLIUfPtr043wgknQmOGlGq7Tqy9FElNMSNZsZMoEiM8RD3SNlQgTpSXTu7P4JFRujCMpCmh4UT9PZEirtSIB6aTI91Xs95Y/M9rJzo891Iq4kQTgaeLwoRBHcFxGLBLJcGajQxBWFJzK8R9JBHWJrKiCcGdfXmeNE7KrlN2b09L1cs8jgI4AIfgGLjgDFTBNaiBOsDgETyDV/BmPVkv1rv1MW1dsPKZPfAH1ucPxCKV7Q==</latexit><latexit sha1_base64="AJ8ff2J+s56Pfkrj6xs7F9itAio=">AAAB/3icbVDLSsNAFJ34rPUVFdy4GSyCq5KIoJtC1Y0boYJ9QBvDZDppp52ZhJmJUGIW/oobF4q49Tfc+TdO2yy09cCFwzn3cu89Qcyo0o7zbS0sLi2vrBbWiusbm1vb9s5uQ0WJxKSOIxbJVoAUYVSQuqaakVYsCeIBI81geDX2mw9EKhqJOz2KicdRT9CQYqSN5Nv7Q59WOirhfjqouNn9zYWf0kHm2yWn7EwA54mbkxLIUfPtr043wgknQmOGlGq7Tqy9FElNMSNZsZMoEiM8RD3SNlQgTpSXTu7P4JFRujCMpCmh4UT9PZEirtSIB6aTI91Xs95Y/M9rJzo891Iq4kQTgaeLwoRBHcFxGLBLJcGajQxBWFJzK8R9JBHWJrKiCcGdfXmeNE7KrlN2b09L1cs8jgI4AIfgGLjgDFTBNaiBOsDgETyDV/BmPVkv1rv1MW1dsPKZPfAH1ucPxCKV7Q==</latexit><latexit sha1_base64="AJ8ff2J+s56Pfkrj6xs7F9itAio=">AAAB/3icbVDLSsNAFJ34rPUVFdy4GSyCq5KIoJtC1Y0boYJ9QBvDZDppp52ZhJmJUGIW/oobF4q49Tfc+TdO2yy09cCFwzn3cu89Qcyo0o7zbS0sLi2vrBbWiusbm1vb9s5uQ0WJxKSOIxbJVoAUYVSQuqaakVYsCeIBI81geDX2mw9EKhqJOz2KicdRT9CQYqSN5Nv7Q59WOirhfjqouNn9zYWf0kHm2yWn7EwA54mbkxLIUfPtr043wgknQmOGlGq7Tqy9FElNMSNZsZMoEiM8RD3SNlQgTpSXTu7P4JFRujCMpCmh4UT9PZEirtSIB6aTI91Xs95Y/M9rJzo891Iq4kQTgaeLwoRBHcFxGLBLJcGajQxBWFJzK8R9JBHWJrKiCcGdfXmeNE7KrlN2b09L1cs8jgI4AIfgGLjgDFTBNaiBOsDgETyDV/BmPVkv1rv1MW1dsPKZPfAH1ucPxCKV7Q==</latexit>

Node degree

ẋi = rxi(1� xi)(xi � a) +D
MX

j=1

Lijxj

<latexit sha1_base64="9ImKfBRHF1/HzjT4aPDKTH5Cyzk="></latexit><latexit sha1_base64="9ImKfBRHF1/HzjT4aPDKTH5Cyzk="></latexit><latexit sha1_base64="9ImKfBRHF1/HzjT4aPDKTH5Cyzk="></latexit><latexit sha1_base64="9ImKfBRHF1/HzjT4aPDKTH5Cyzk="></latexit>

Allee effect with diffusion
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Motivating example

||x(t)||2 =
MX

i=1

[xi(t)]
2

<latexit sha1_base64="uK91gDA+uScj+65Ag+KrruOxaqE=">AAACC3icbVDLSsNAFJ3UV62vqEs3Q4tQNyUpgm4KRTduhAr2AWkaJtNJO3TyYGYiLUn3bvwVNy4UcesPuPNvnLZZaOuBC4dz7uXee9yIUSEN41vLra1vbG7ltws7u3v7B/rhUUuEMcekiUMW8o6LBGE0IE1JJSOdiBPku4y03dH1zG8/EC5oGNzLSURsHw0C6lGMpJIcvZim47I8S9NetdYVse8ktGZOe7fQGjtUGXav6uglo2LMAVeJmZESyNBw9K9uP8SxTwKJGRLCMo1I2gnikmJGpoVuLEiE8AgNiKVogHwi7GT+yxSeKqUPvZCrCiScq78nEuQLMfFd1ekjORTL3kz8z7Ni6V3aCQ2iWJIALxZ5MYMyhLNgYJ9ygiWbKIIwp+pWiIeIIyxVfAUVgrn88ippVSumUTHvzkv1qyyOPDgBRVAGJrgAdXADGqAJMHgEz+AVvGlP2ov2rn0sWnNaNnMM/kD7/AFZnZnw</latexit><latexit sha1_base64="uK91gDA+uScj+65Ag+KrruOxaqE=">AAACC3icbVDLSsNAFJ3UV62vqEs3Q4tQNyUpgm4KRTduhAr2AWkaJtNJO3TyYGYiLUn3bvwVNy4UcesPuPNvnLZZaOuBC4dz7uXee9yIUSEN41vLra1vbG7ltws7u3v7B/rhUUuEMcekiUMW8o6LBGE0IE1JJSOdiBPku4y03dH1zG8/EC5oGNzLSURsHw0C6lGMpJIcvZim47I8S9NetdYVse8ktGZOe7fQGjtUGXav6uglo2LMAVeJmZESyNBw9K9uP8SxTwKJGRLCMo1I2gnikmJGpoVuLEiE8AgNiKVogHwi7GT+yxSeKqUPvZCrCiScq78nEuQLMfFd1ekjORTL3kz8z7Ni6V3aCQ2iWJIALxZ5MYMyhLNgYJ9ygiWbKIIwp+pWiIeIIyxVfAUVgrn88ippVSumUTHvzkv1qyyOPDgBRVAGJrgAdXADGqAJMHgEz+AVvGlP2ov2rn0sWnNaNnMM/kD7/AFZnZnw</latexit><latexit sha1_base64="uK91gDA+uScj+65Ag+KrruOxaqE=">AAACC3icbVDLSsNAFJ3UV62vqEs3Q4tQNyUpgm4KRTduhAr2AWkaJtNJO3TyYGYiLUn3bvwVNy4UcesPuPNvnLZZaOuBC4dz7uXee9yIUSEN41vLra1vbG7ltws7u3v7B/rhUUuEMcekiUMW8o6LBGE0IE1JJSOdiBPku4y03dH1zG8/EC5oGNzLSURsHw0C6lGMpJIcvZim47I8S9NetdYVse8ktGZOe7fQGjtUGXav6uglo2LMAVeJmZESyNBw9K9uP8SxTwKJGRLCMo1I2gnikmJGpoVuLEiE8AgNiKVogHwi7GT+yxSeKqUPvZCrCiScq78nEuQLMfFd1ekjORTL3kz8z7Ni6V3aCQ2iWJIALxZ5MYMyhLNgYJ9ygiWbKIIwp+pWiIeIIyxVfAUVgrn88ippVSumUTHvzkv1qyyOPDgBRVAGJrgAdXADGqAJMHgEz+AVvGlP2ov2rn0sWnNaNnMM/kD7/AFZnZnw</latexit><latexit sha1_base64="uK91gDA+uScj+65Ag+KrruOxaqE=">AAACC3icbVDLSsNAFJ3UV62vqEs3Q4tQNyUpgm4KRTduhAr2AWkaJtNJO3TyYGYiLUn3bvwVNy4UcesPuPNvnLZZaOuBC4dz7uXee9yIUSEN41vLra1vbG7ltws7u3v7B/rhUUuEMcekiUMW8o6LBGE0IE1JJSOdiBPku4y03dH1zG8/EC5oGNzLSURsHw0C6lGMpJIcvZim47I8S9NetdYVse8ktGZOe7fQGjtUGXav6uglo2LMAVeJmZESyNBw9K9uP8SxTwKJGRLCMo1I2gnikmJGpoVuLEiE8AgNiKVogHwi7GT+yxSeKqUPvZCrCiScq78nEuQLMfFd1ekjORTL3kz8z7Ni6V3aCQ2iWJIALxZ5MYMyhLNgYJ9ygiWbKIIwp+pWiIeIIyxVfAUVgrn88ippVSumUTHvzkv1qyyOPDgBRVAGJrgAdXADGqAJMHgEz+AVvGlP2ov2rn0sWnNaNnMM/kD7/AFZnZnw</latexit>

System “mass”

Assign 8i = 1, . . . ,M xi(0) � 0
<latexit sha1_base64="2mhaaa4NZzII+rE77bk2nCg0nOI=">AAACD3icbVDLSgMxFM34rPU16tJNsCgVSsmIoBuh6MaNUME+oDMMmUymDc08mmTEMvQP3Pgrblwo4tatO//GtJ2Fth4IHM659+be4yWcSYXQt7GwuLS8slpYK65vbG5tmzu7TRmngtAGiXks2h6WlLOINhRTnLYTQXHocdry+ldjv3VPhWRxdKeGCXVC3I1YwAhWWnLNIzuIBeYcsgurYvuxkpUbaA9S7MMHl5XRsd2lA4hcs4SqaAI4T6yclECOumt+6WEkDWmkCMdSdiyUKCfDQjHC6ahop5ImmPRxl3Y0jXBIpZNN7hnBQ634UC+mX6TgRP3dkeFQymHo6coQq56c9cbif14nVcG5k7EoSRWNyPSjIOVQxXAcDvSZoETxoSaYCKZ3haSHBSZKR1jUIVizJ8+T5knVQlXr9rRUu8zjKIB9cADKwAJnoAauQR00AAGP4Bm8gjfjyXgx3o2PaemCkffsgT8wPn8A6Kqapg==</latexit><latexit sha1_base64="2mhaaa4NZzII+rE77bk2nCg0nOI=">AAACD3icbVDLSgMxFM34rPU16tJNsCgVSsmIoBuh6MaNUME+oDMMmUymDc08mmTEMvQP3Pgrblwo4tatO//GtJ2Fth4IHM659+be4yWcSYXQt7GwuLS8slpYK65vbG5tmzu7TRmngtAGiXks2h6WlLOINhRTnLYTQXHocdry+ldjv3VPhWRxdKeGCXVC3I1YwAhWWnLNIzuIBeYcsgurYvuxkpUbaA9S7MMHl5XRsd2lA4hcs4SqaAI4T6yclECOumt+6WEkDWmkCMdSdiyUKCfDQjHC6ahop5ImmPRxl3Y0jXBIpZNN7hnBQ634UC+mX6TgRP3dkeFQymHo6coQq56c9cbif14nVcG5k7EoSRWNyPSjIOVQxXAcDvSZoETxoSaYCKZ3haSHBSZKR1jUIVizJ8+T5knVQlXr9rRUu8zjKIB9cADKwAJnoAauQR00AAGP4Bm8gjfjyXgx3o2PaemCkffsgT8wPn8A6Kqapg==</latexit><latexit sha1_base64="2mhaaa4NZzII+rE77bk2nCg0nOI=">AAACD3icbVDLSgMxFM34rPU16tJNsCgVSsmIoBuh6MaNUME+oDMMmUymDc08mmTEMvQP3Pgrblwo4tatO//GtJ2Fth4IHM659+be4yWcSYXQt7GwuLS8slpYK65vbG5tmzu7TRmngtAGiXks2h6WlLOINhRTnLYTQXHocdry+ldjv3VPhWRxdKeGCXVC3I1YwAhWWnLNIzuIBeYcsgurYvuxkpUbaA9S7MMHl5XRsd2lA4hcs4SqaAI4T6yclECOumt+6WEkDWmkCMdSdiyUKCfDQjHC6ahop5ImmPRxl3Y0jXBIpZNN7hnBQ634UC+mX6TgRP3dkeFQymHo6coQq56c9cbif14nVcG5k7EoSRWNyPSjIOVQxXAcDvSZoETxoSaYCKZ3haSHBSZKR1jUIVizJ8+T5knVQlXr9rRUu8zjKIB9cADKwAJnoAauQR00AAGP4Bm8gjfjyXgx3o2PaemCkffsgT8wPn8A6Kqapg==</latexit><latexit sha1_base64="2mhaaa4NZzII+rE77bk2nCg0nOI=">AAACD3icbVDLSgMxFM34rPU16tJNsCgVSsmIoBuh6MaNUME+oDMMmUymDc08mmTEMvQP3Pgrblwo4tatO//GtJ2Fth4IHM659+be4yWcSYXQt7GwuLS8slpYK65vbG5tmzu7TRmngtAGiXks2h6WlLOINhRTnLYTQXHocdry+ldjv3VPhWRxdKeGCXVC3I1YwAhWWnLNIzuIBeYcsgurYvuxkpUbaA9S7MMHl5XRsd2lA4hcs4SqaAI4T6yclECOumt+6WEkDWmkCMdSdiyUKCfDQjHC6ahop5ImmPRxl3Y0jXBIpZNN7hnBQ634UC+mX6TgRP3dkeFQymHo6coQq56c9cbif14nVcG5k7EoSRWNyPSjIOVQxXAcDvSZoETxoSaYCKZ3haSHBSZKR1jUIVizJ8+T5knVQlXr9rRUu8zjKIB9cADKwAJnoAauQR00AAGP4Bm8gjfjyXgx3o2PaemCkffsgT8wPn8A6Kqapg==</latexit>

||x(0)|| = 0.2 and xi(0) << a
<latexit sha1_base64="Kmu3K1yPa0f58zS3NomkbvJw5bM=">AAACDHicbVDLSgMxFM34rPVVdekmWIS6KTNF0EWFohuXFewD2qFk0rQNzWSG5I60zPQD3Pgrblwo4tYPcOffmLaz0NYDgcM553JzjxcKrsG2v62V1bX1jc3MVnZ7Z3dvP3dwWNdBpCir0UAEqukRzQSXrAYcBGuGihHfE6zhDW+mfuOBKc0DeQ/jkLk+6Uve45SAkTq5fJKMCvZZklzZxRJuAxtBjIns4smow41RLmNiUnbRngEvEycleZSi2sl9tbsBjXwmgQqidcuxQ3BjooBTwSbZdqRZSOiQ9FnLUEl8pt14dswEnxqli3uBMk8Cnqm/J2Liaz32PZP0CQz0ojcV//NaEfQu3ZjLMAIm6XxRLxIYAjxtBne5YhTE2BBCFTd/xXRAFKFg+suaEpzFk5dJvVR07KJzd56vXKd1ZNAxOkEF5KALVEG3qIpqiKJH9Ixe0Zv1ZL1Y79bHPLpipTNH6A+szx8yFpkl</latexit><latexit sha1_base64="Kmu3K1yPa0f58zS3NomkbvJw5bM=">AAACDHicbVDLSgMxFM34rPVVdekmWIS6KTNF0EWFohuXFewD2qFk0rQNzWSG5I60zPQD3Pgrblwo4tYPcOffmLaz0NYDgcM553JzjxcKrsG2v62V1bX1jc3MVnZ7Z3dvP3dwWNdBpCir0UAEqukRzQSXrAYcBGuGihHfE6zhDW+mfuOBKc0DeQ/jkLk+6Uve45SAkTq5fJKMCvZZklzZxRJuAxtBjIns4smow41RLmNiUnbRngEvEycleZSi2sl9tbsBjXwmgQqidcuxQ3BjooBTwSbZdqRZSOiQ9FnLUEl8pt14dswEnxqli3uBMk8Cnqm/J2Liaz32PZP0CQz0ojcV//NaEfQu3ZjLMAIm6XxRLxIYAjxtBne5YhTE2BBCFTd/xXRAFKFg+suaEpzFk5dJvVR07KJzd56vXKd1ZNAxOkEF5KALVEG3qIpqiKJH9Ixe0Zv1ZL1Y79bHPLpipTNH6A+szx8yFpkl</latexit><latexit sha1_base64="Kmu3K1yPa0f58zS3NomkbvJw5bM=">AAACDHicbVDLSgMxFM34rPVVdekmWIS6KTNF0EWFohuXFewD2qFk0rQNzWSG5I60zPQD3Pgrblwo4tYPcOffmLaz0NYDgcM553JzjxcKrsG2v62V1bX1jc3MVnZ7Z3dvP3dwWNdBpCir0UAEqukRzQSXrAYcBGuGihHfE6zhDW+mfuOBKc0DeQ/jkLk+6Uve45SAkTq5fJKMCvZZklzZxRJuAxtBjIns4smow41RLmNiUnbRngEvEycleZSi2sl9tbsBjXwmgQqidcuxQ3BjooBTwSbZdqRZSOiQ9FnLUEl8pt14dswEnxqli3uBMk8Cnqm/J2Liaz32PZP0CQz0ojcV//NaEfQu3ZjLMAIm6XxRLxIYAjxtBne5YhTE2BBCFTd/xXRAFKFg+suaEpzFk5dJvVR07KJzd56vXKd1ZNAxOkEF5KALVEG3qIpqiKJH9Ixe0Zv1ZL1Y79bHPLpipTNH6A+szx8yFpkl</latexit><latexit sha1_base64="Kmu3K1yPa0f58zS3NomkbvJw5bM=">AAACDHicbVDLSgMxFM34rPVVdekmWIS6KTNF0EWFohuXFewD2qFk0rQNzWSG5I60zPQD3Pgrblwo4tYPcOffmLaz0NYDgcM553JzjxcKrsG2v62V1bX1jc3MVnZ7Z3dvP3dwWNdBpCir0UAEqukRzQSXrAYcBGuGihHfE6zhDW+mfuOBKc0DeQ/jkLk+6Uve45SAkTq5fJKMCvZZklzZxRJuAxtBjIns4smow41RLmNiUnbRngEvEycleZSi2sl9tbsBjXwmgQqidcuxQ3BjooBTwSbZdqRZSOiQ9FnLUEl8pt14dswEnxqli3uBMk8Cnqm/J2Liaz32PZP0CQz0ojcV//NaEfQu3ZjLMAIm6XxRLxIYAjxtBne5YhTE2BBCFTd/xXRAFKFg+suaEpzFk5dJvVR07KJzd56vXKd1ZNAxOkEF5KALVEG3qIpqiKJH9Ixe0Zv1ZL1Y79bHPLpipTNH6A+szx8yFpkl</latexit>

||x(0)|| = 0.5 and xi(0) . a
<latexit sha1_base64="//LD27clI2IR8O7SpAX1HFRhR2M=">AAACEnicbVC7SgNBFJ31GeMramkzGITYhF1RtBGCNpYRzAOSEGYnN8mQ2dll5q4kbPINNv6KjYUitlZ2/o2TR6GJB+7lcM69zNzjR1IYdN1vZ2l5ZXVtPbWR3tza3tnN7O2XTRhrDiUeylBXfWZACgUlFCihGmlggS+h4vduxn7lAbQRobrHQQSNgHWUaAvO0ErNzMlw2M+5tl+5+XNaR+hjQplq0VG/KaxRl2CMEQFlzUzWzbsT0EXizUiWzFBsZr7qrZDHASjkkhlT89wIGwnTKLiEUboeG4gY77EO1CxVLADTSCYnjeixVVq0HWpbCulE/b2RsMCYQeDbyYBh18x7Y/E/rxZj+7KRCBXFCIpPH2rHkmJIx/nQltDAUQ4sYVwL+1fKu0wzjjbFtA3Bmz95kZRP856b9+7OsoXrWRwpckiOSI545IIUyC0pkhLh5JE8k1fy5jw5L8678zEdXXJmOwfkD5zPH8ZznEg=</latexit><latexit sha1_base64="//LD27clI2IR8O7SpAX1HFRhR2M=">AAACEnicbVC7SgNBFJ31GeMramkzGITYhF1RtBGCNpYRzAOSEGYnN8mQ2dll5q4kbPINNv6KjYUitlZ2/o2TR6GJB+7lcM69zNzjR1IYdN1vZ2l5ZXVtPbWR3tza3tnN7O2XTRhrDiUeylBXfWZACgUlFCihGmlggS+h4vduxn7lAbQRobrHQQSNgHWUaAvO0ErNzMlw2M+5tl+5+XNaR+hjQplq0VG/KaxRl2CMEQFlzUzWzbsT0EXizUiWzFBsZr7qrZDHASjkkhlT89wIGwnTKLiEUboeG4gY77EO1CxVLADTSCYnjeixVVq0HWpbCulE/b2RsMCYQeDbyYBh18x7Y/E/rxZj+7KRCBXFCIpPH2rHkmJIx/nQltDAUQ4sYVwL+1fKu0wzjjbFtA3Bmz95kZRP856b9+7OsoXrWRwpckiOSI545IIUyC0pkhLh5JE8k1fy5jw5L8678zEdXXJmOwfkD5zPH8ZznEg=</latexit><latexit sha1_base64="//LD27clI2IR8O7SpAX1HFRhR2M=">AAACEnicbVC7SgNBFJ31GeMramkzGITYhF1RtBGCNpYRzAOSEGYnN8mQ2dll5q4kbPINNv6KjYUitlZ2/o2TR6GJB+7lcM69zNzjR1IYdN1vZ2l5ZXVtPbWR3tza3tnN7O2XTRhrDiUeylBXfWZACgUlFCihGmlggS+h4vduxn7lAbQRobrHQQSNgHWUaAvO0ErNzMlw2M+5tl+5+XNaR+hjQplq0VG/KaxRl2CMEQFlzUzWzbsT0EXizUiWzFBsZr7qrZDHASjkkhlT89wIGwnTKLiEUboeG4gY77EO1CxVLADTSCYnjeixVVq0HWpbCulE/b2RsMCYQeDbyYBh18x7Y/E/rxZj+7KRCBXFCIpPH2rHkmJIx/nQltDAUQ4sYVwL+1fKu0wzjjbFtA3Bmz95kZRP856b9+7OsoXrWRwpckiOSI545IIUyC0pkhLh5JE8k1fy5jw5L8678zEdXXJmOwfkD5zPH8ZznEg=</latexit><latexit sha1_base64="//LD27clI2IR8O7SpAX1HFRhR2M=">AAACEnicbVC7SgNBFJ31GeMramkzGITYhF1RtBGCNpYRzAOSEGYnN8mQ2dll5q4kbPINNv6KjYUitlZ2/o2TR6GJB+7lcM69zNzjR1IYdN1vZ2l5ZXVtPbWR3tza3tnN7O2XTRhrDiUeylBXfWZACgUlFCihGmlggS+h4vduxn7lAbQRobrHQQSNgHWUaAvO0ErNzMlw2M+5tl+5+XNaR+hjQplq0VG/KaxRl2CMEQFlzUzWzbsT0EXizUiWzFBsZr7qrZDHASjkkhlT89wIGwnTKLiEUboeG4gY77EO1CxVLADTSCYnjeixVVq0HWpbCulE/b2RsMCYQeDbyYBh18x7Y/E/rxZj+7KRCBXFCIpPH2rHkmJIx/nQltDAUQ4sYVwL+1fKu0wzjjbFtA3Bmz95kZRP856b9+7OsoXrWRwpckiOSI545IIUyC0pkhLh5JE8k1fy5jw5L8678zEdXXJmOwfkD5zPH8ZznEg=</latexit>

||x(0)|| = 0.8 and 9j : xj(0) � a
<latexit sha1_base64="brAacHFVm5QHPfHahQeRucl+RME=">AAACGHicbVDLSgMxFM34tr6qLt0Ei1A3dUYERRBENy4VrC10Ssmkt21qJjMmd6Rl2s9w46+4caGIW3f+jeljoa0HAodzzuXmniCWwqDrfjszs3PzC4tLy5mV1bX1jezm1p2JEs2hyCMZ6XLADEihoIgCJZRjDSwMJJSC+8uBX3oEbUSkbrEbQzVkTSUagjO0Ui170Ot18u5+r3fmFk6oj9DBlDJVp30fOna9oe3TTq1tI34THiirZXNuwR2CThNvTHJkjOta9suvRzwJQSGXzJiK58ZYTZlGwSX0M35iIGb8njWhYqliIZhqOjysT/esUqeNSNunkA7V3xMpC43phoFNhgxbZtIbiP95lQQbJ9VUqDhBUHy0qJFIihEdtETrQgNH2bWEcS3sXylvMc042i4ztgRv8uRpcndY8NyCd3OUO78Y17FEdsguyROPHJNzckWuSZFw8kReyBt5d56dV+fD+RxFZ5zxzDb5A+frBw6anoU=</latexit><latexit sha1_base64="brAacHFVm5QHPfHahQeRucl+RME=">AAACGHicbVDLSgMxFM34tr6qLt0Ei1A3dUYERRBENy4VrC10Ssmkt21qJjMmd6Rl2s9w46+4caGIW3f+jeljoa0HAodzzuXmniCWwqDrfjszs3PzC4tLy5mV1bX1jezm1p2JEs2hyCMZ6XLADEihoIgCJZRjDSwMJJSC+8uBX3oEbUSkbrEbQzVkTSUagjO0Ui170Ot18u5+r3fmFk6oj9DBlDJVp30fOna9oe3TTq1tI34THiirZXNuwR2CThNvTHJkjOta9suvRzwJQSGXzJiK58ZYTZlGwSX0M35iIGb8njWhYqliIZhqOjysT/esUqeNSNunkA7V3xMpC43phoFNhgxbZtIbiP95lQQbJ9VUqDhBUHy0qJFIihEdtETrQgNH2bWEcS3sXylvMc042i4ztgRv8uRpcndY8NyCd3OUO78Y17FEdsguyROPHJNzckWuSZFw8kReyBt5d56dV+fD+RxFZ5zxzDb5A+frBw6anoU=</latexit><latexit sha1_base64="brAacHFVm5QHPfHahQeRucl+RME=">AAACGHicbVDLSgMxFM34tr6qLt0Ei1A3dUYERRBENy4VrC10Ssmkt21qJjMmd6Rl2s9w46+4caGIW3f+jeljoa0HAodzzuXmniCWwqDrfjszs3PzC4tLy5mV1bX1jezm1p2JEs2hyCMZ6XLADEihoIgCJZRjDSwMJJSC+8uBX3oEbUSkbrEbQzVkTSUagjO0Ui170Ot18u5+r3fmFk6oj9DBlDJVp30fOna9oe3TTq1tI34THiirZXNuwR2CThNvTHJkjOta9suvRzwJQSGXzJiK58ZYTZlGwSX0M35iIGb8njWhYqliIZhqOjysT/esUqeNSNunkA7V3xMpC43phoFNhgxbZtIbiP95lQQbJ9VUqDhBUHy0qJFIihEdtETrQgNH2bWEcS3sXylvMc042i4ztgRv8uRpcndY8NyCd3OUO78Y17FEdsguyROPHJNzckWuSZFw8kReyBt5d56dV+fD+RxFZ5zxzDb5A+frBw6anoU=</latexit><latexit sha1_base64="brAacHFVm5QHPfHahQeRucl+RME=">AAACGHicbVDLSgMxFM34tr6qLt0Ei1A3dUYERRBENy4VrC10Ssmkt21qJjMmd6Rl2s9w46+4caGIW3f+jeljoa0HAodzzuXmniCWwqDrfjszs3PzC4tLy5mV1bX1jezm1p2JEs2hyCMZ6XLADEihoIgCJZRjDSwMJJSC+8uBX3oEbUSkbrEbQzVkTSUagjO0Ui170Ot18u5+r3fmFk6oj9DBlDJVp30fOna9oe3TTq1tI34THiirZXNuwR2CThNvTHJkjOta9suvRzwJQSGXzJiK58ZYTZlGwSX0M35iIGb8njWhYqliIZhqOjysT/esUqeNSNunkA7V3xMpC43phoFNhgxbZtIbiP95lQQbJ9VUqDhBUHy0qJFIihEdtETrQgNH2bWEcS3sXylvMc042i4ztgRv8uRpcndY8NyCd3OUO78Y17FEdsguyROPHJNzckWuSZFw8kReyBt5d56dV+fD+RxFZ5zxzDb5A+frBw6anoU=</latexit>

Symmetric network



www.unamur.be timoteo.carletti@unamur.be

Motivating example

||x(t)||2 =
MX

i=1

[xi(t)]
2

<latexit sha1_base64="uK91gDA+uScj+65Ag+KrruOxaqE=">AAACC3icbVDLSsNAFJ3UV62vqEs3Q4tQNyUpgm4KRTduhAr2AWkaJtNJO3TyYGYiLUn3bvwVNy4UcesPuPNvnLZZaOuBC4dz7uXee9yIUSEN41vLra1vbG7ltws7u3v7B/rhUUuEMcekiUMW8o6LBGE0IE1JJSOdiBPku4y03dH1zG8/EC5oGNzLSURsHw0C6lGMpJIcvZim47I8S9NetdYVse8ktGZOe7fQGjtUGXav6uglo2LMAVeJmZESyNBw9K9uP8SxTwKJGRLCMo1I2gnikmJGpoVuLEiE8AgNiKVogHwi7GT+yxSeKqUPvZCrCiScq78nEuQLMfFd1ekjORTL3kz8z7Ni6V3aCQ2iWJIALxZ5MYMyhLNgYJ9ygiWbKIIwp+pWiIeIIyxVfAUVgrn88ippVSumUTHvzkv1qyyOPDgBRVAGJrgAdXADGqAJMHgEz+AVvGlP2ov2rn0sWnNaNnMM/kD7/AFZnZnw</latexit><latexit sha1_base64="uK91gDA+uScj+65Ag+KrruOxaqE=">AAACC3icbVDLSsNAFJ3UV62vqEs3Q4tQNyUpgm4KRTduhAr2AWkaJtNJO3TyYGYiLUn3bvwVNy4UcesPuPNvnLZZaOuBC4dz7uXee9yIUSEN41vLra1vbG7ltws7u3v7B/rhUUuEMcekiUMW8o6LBGE0IE1JJSOdiBPku4y03dH1zG8/EC5oGNzLSURsHw0C6lGMpJIcvZim47I8S9NetdYVse8ktGZOe7fQGjtUGXav6uglo2LMAVeJmZESyNBw9K9uP8SxTwKJGRLCMo1I2gnikmJGpoVuLEiE8AgNiKVogHwi7GT+yxSeKqUPvZCrCiScq78nEuQLMfFd1ekjORTL3kz8z7Ni6V3aCQ2iWJIALxZ5MYMyhLNgYJ9ygiWbKIIwp+pWiIeIIyxVfAUVgrn88ippVSumUTHvzkv1qyyOPDgBRVAGJrgAdXADGqAJMHgEz+AVvGlP2ov2rn0sWnNaNnMM/kD7/AFZnZnw</latexit><latexit sha1_base64="uK91gDA+uScj+65Ag+KrruOxaqE=">AAACC3icbVDLSsNAFJ3UV62vqEs3Q4tQNyUpgm4KRTduhAr2AWkaJtNJO3TyYGYiLUn3bvwVNy4UcesPuPNvnLZZaOuBC4dz7uXee9yIUSEN41vLra1vbG7ltws7u3v7B/rhUUuEMcekiUMW8o6LBGE0IE1JJSOdiBPku4y03dH1zG8/EC5oGNzLSURsHw0C6lGMpJIcvZim47I8S9NetdYVse8ktGZOe7fQGjtUGXav6uglo2LMAVeJmZESyNBw9K9uP8SxTwKJGRLCMo1I2gnikmJGpoVuLEiE8AgNiKVogHwi7GT+yxSeKqUPvZCrCiScq78nEuQLMfFd1ekjORTL3kz8z7Ni6V3aCQ2iWJIALxZ5MYMyhLNgYJ9ygiWbKIIwp+pWiIeIIyxVfAUVgrn88ippVSumUTHvzkv1qyyOPDgBRVAGJrgAdXADGqAJMHgEz+AVvGlP2ov2rn0sWnNaNnMM/kD7/AFZnZnw</latexit><latexit sha1_base64="uK91gDA+uScj+65Ag+KrruOxaqE=">AAACC3icbVDLSsNAFJ3UV62vqEs3Q4tQNyUpgm4KRTduhAr2AWkaJtNJO3TyYGYiLUn3bvwVNy4UcesPuPNvnLZZaOuBC4dz7uXee9yIUSEN41vLra1vbG7ltws7u3v7B/rhUUuEMcekiUMW8o6LBGE0IE1JJSOdiBPku4y03dH1zG8/EC5oGNzLSURsHw0C6lGMpJIcvZim47I8S9NetdYVse8ktGZOe7fQGjtUGXav6uglo2LMAVeJmZESyNBw9K9uP8SxTwKJGRLCMo1I2gnikmJGpoVuLEiE8AgNiKVogHwi7GT+yxSeKqUPvZCrCiScq78nEuQLMfFd1ekjORTL3kz8z7Ni6V3aCQ2iWJIALxZ5MYMyhLNgYJ9ygiWbKIIwp+pWiIeIIyxVfAUVgrn88ippVSumUTHvzkv1qyyOPDgBRVAGJrgAdXADGqAJMHgEz+AVvGlP2ov2rn0sWnNaNnMM/kD7/AFZnZnw</latexit>

System “mass”

Assign 8i = 1, . . . ,M xi(0) � 0
<latexit sha1_base64="2mhaaa4NZzII+rE77bk2nCg0nOI=">AAACD3icbVDLSgMxFM34rPU16tJNsCgVSsmIoBuh6MaNUME+oDMMmUymDc08mmTEMvQP3Pgrblwo4tatO//GtJ2Fth4IHM659+be4yWcSYXQt7GwuLS8slpYK65vbG5tmzu7TRmngtAGiXks2h6WlLOINhRTnLYTQXHocdry+ldjv3VPhWRxdKeGCXVC3I1YwAhWWnLNIzuIBeYcsgurYvuxkpUbaA9S7MMHl5XRsd2lA4hcs4SqaAI4T6yclECOumt+6WEkDWmkCMdSdiyUKCfDQjHC6ahop5ImmPRxl3Y0jXBIpZNN7hnBQ634UC+mX6TgRP3dkeFQymHo6coQq56c9cbif14nVcG5k7EoSRWNyPSjIOVQxXAcDvSZoETxoSaYCKZ3haSHBSZKR1jUIVizJ8+T5knVQlXr9rRUu8zjKIB9cADKwAJnoAauQR00AAGP4Bm8gjfjyXgx3o2PaemCkffsgT8wPn8A6Kqapg==</latexit><latexit sha1_base64="2mhaaa4NZzII+rE77bk2nCg0nOI=">AAACD3icbVDLSgMxFM34rPU16tJNsCgVSsmIoBuh6MaNUME+oDMMmUymDc08mmTEMvQP3Pgrblwo4tatO//GtJ2Fth4IHM659+be4yWcSYXQt7GwuLS8slpYK65vbG5tmzu7TRmngtAGiXks2h6WlLOINhRTnLYTQXHocdry+ldjv3VPhWRxdKeGCXVC3I1YwAhWWnLNIzuIBeYcsgurYvuxkpUbaA9S7MMHl5XRsd2lA4hcs4SqaAI4T6yclECOumt+6WEkDWmkCMdSdiyUKCfDQjHC6ahop5ImmPRxl3Y0jXBIpZNN7hnBQ634UC+mX6TgRP3dkeFQymHo6coQq56c9cbif14nVcG5k7EoSRWNyPSjIOVQxXAcDvSZoETxoSaYCKZ3haSHBSZKR1jUIVizJ8+T5knVQlXr9rRUu8zjKIB9cADKwAJnoAauQR00AAGP4Bm8gjfjyXgx3o2PaemCkffsgT8wPn8A6Kqapg==</latexit><latexit sha1_base64="2mhaaa4NZzII+rE77bk2nCg0nOI=">AAACD3icbVDLSgMxFM34rPU16tJNsCgVSsmIoBuh6MaNUME+oDMMmUymDc08mmTEMvQP3Pgrblwo4tatO//GtJ2Fth4IHM659+be4yWcSYXQt7GwuLS8slpYK65vbG5tmzu7TRmngtAGiXks2h6WlLOINhRTnLYTQXHocdry+ldjv3VPhWRxdKeGCXVC3I1YwAhWWnLNIzuIBeYcsgurYvuxkpUbaA9S7MMHl5XRsd2lA4hcs4SqaAI4T6yclECOumt+6WEkDWmkCMdSdiyUKCfDQjHC6ahop5ImmPRxl3Y0jXBIpZNN7hnBQ634UC+mX6TgRP3dkeFQymHo6coQq56c9cbif14nVcG5k7EoSRWNyPSjIOVQxXAcDvSZoETxoSaYCKZ3haSHBSZKR1jUIVizJ8+T5knVQlXr9rRUu8zjKIB9cADKwAJnoAauQR00AAGP4Bm8gjfjyXgx3o2PaemCkffsgT8wPn8A6Kqapg==</latexit><latexit sha1_base64="2mhaaa4NZzII+rE77bk2nCg0nOI=">AAACD3icbVDLSgMxFM34rPU16tJNsCgVSsmIoBuh6MaNUME+oDMMmUymDc08mmTEMvQP3Pgrblwo4tatO//GtJ2Fth4IHM659+be4yWcSYXQt7GwuLS8slpYK65vbG5tmzu7TRmngtAGiXks2h6WlLOINhRTnLYTQXHocdry+ldjv3VPhWRxdKeGCXVC3I1YwAhWWnLNIzuIBeYcsgurYvuxkpUbaA9S7MMHl5XRsd2lA4hcs4SqaAI4T6yclECOumt+6WEkDWmkCMdSdiyUKCfDQjHC6ahop5ImmPRxl3Y0jXBIpZNN7hnBQ634UC+mX6TgRP3dkeFQymHo6coQq56c9cbif14nVcG5k7EoSRWNyPSjIOVQxXAcDvSZoETxoSaYCKZ3haSHBSZKR1jUIVizJ8+T5knVQlXr9rRUu8zjKIB9cADKwAJnoAauQR00AAGP4Bm8gjfjyXgx3o2PaemCkffsgT8wPn8A6Kqapg==</latexit>

||x(0)|| = 0.2 and xi(0) << a
<latexit sha1_base64="Kmu3K1yPa0f58zS3NomkbvJw5bM=">AAACDHicbVDLSgMxFM34rPVVdekmWIS6KTNF0EWFohuXFewD2qFk0rQNzWSG5I60zPQD3Pgrblwo4tYPcOffmLaz0NYDgcM553JzjxcKrsG2v62V1bX1jc3MVnZ7Z3dvP3dwWNdBpCir0UAEqukRzQSXrAYcBGuGihHfE6zhDW+mfuOBKc0DeQ/jkLk+6Uve45SAkTq5fJKMCvZZklzZxRJuAxtBjIns4smow41RLmNiUnbRngEvEycleZSi2sl9tbsBjXwmgQqidcuxQ3BjooBTwSbZdqRZSOiQ9FnLUEl8pt14dswEnxqli3uBMk8Cnqm/J2Liaz32PZP0CQz0ojcV//NaEfQu3ZjLMAIm6XxRLxIYAjxtBne5YhTE2BBCFTd/xXRAFKFg+suaEpzFk5dJvVR07KJzd56vXKd1ZNAxOkEF5KALVEG3qIpqiKJH9Ixe0Zv1ZL1Y79bHPLpipTNH6A+szx8yFpkl</latexit><latexit sha1_base64="Kmu3K1yPa0f58zS3NomkbvJw5bM=">AAACDHicbVDLSgMxFM34rPVVdekmWIS6KTNF0EWFohuXFewD2qFk0rQNzWSG5I60zPQD3Pgrblwo4tYPcOffmLaz0NYDgcM553JzjxcKrsG2v62V1bX1jc3MVnZ7Z3dvP3dwWNdBpCir0UAEqukRzQSXrAYcBGuGihHfE6zhDW+mfuOBKc0DeQ/jkLk+6Uve45SAkTq5fJKMCvZZklzZxRJuAxtBjIns4smow41RLmNiUnbRngEvEycleZSi2sl9tbsBjXwmgQqidcuxQ3BjooBTwSbZdqRZSOiQ9FnLUEl8pt14dswEnxqli3uBMk8Cnqm/J2Liaz32PZP0CQz0ojcV//NaEfQu3ZjLMAIm6XxRLxIYAjxtBne5YhTE2BBCFTd/xXRAFKFg+suaEpzFk5dJvVR07KJzd56vXKd1ZNAxOkEF5KALVEG3qIpqiKJH9Ixe0Zv1ZL1Y79bHPLpipTNH6A+szx8yFpkl</latexit><latexit sha1_base64="Kmu3K1yPa0f58zS3NomkbvJw5bM=">AAACDHicbVDLSgMxFM34rPVVdekmWIS6KTNF0EWFohuXFewD2qFk0rQNzWSG5I60zPQD3Pgrblwo4tYPcOffmLaz0NYDgcM553JzjxcKrsG2v62V1bX1jc3MVnZ7Z3dvP3dwWNdBpCir0UAEqukRzQSXrAYcBGuGihHfE6zhDW+mfuOBKc0DeQ/jkLk+6Uve45SAkTq5fJKMCvZZklzZxRJuAxtBjIns4smow41RLmNiUnbRngEvEycleZSi2sl9tbsBjXwmgQqidcuxQ3BjooBTwSbZdqRZSOiQ9FnLUEl8pt14dswEnxqli3uBMk8Cnqm/J2Liaz32PZP0CQz0ojcV//NaEfQu3ZjLMAIm6XxRLxIYAjxtBne5YhTE2BBCFTd/xXRAFKFg+suaEpzFk5dJvVR07KJzd56vXKd1ZNAxOkEF5KALVEG3qIpqiKJH9Ixe0Zv1ZL1Y79bHPLpipTNH6A+szx8yFpkl</latexit><latexit sha1_base64="Kmu3K1yPa0f58zS3NomkbvJw5bM=">AAACDHicbVDLSgMxFM34rPVVdekmWIS6KTNF0EWFohuXFewD2qFk0rQNzWSG5I60zPQD3Pgrblwo4tYPcOffmLaz0NYDgcM553JzjxcKrsG2v62V1bX1jc3MVnZ7Z3dvP3dwWNdBpCir0UAEqukRzQSXrAYcBGuGihHfE6zhDW+mfuOBKc0DeQ/jkLk+6Uve45SAkTq5fJKMCvZZklzZxRJuAxtBjIns4smow41RLmNiUnbRngEvEycleZSi2sl9tbsBjXwmgQqidcuxQ3BjooBTwSbZdqRZSOiQ9FnLUEl8pt14dswEnxqli3uBMk8Cnqm/J2Liaz32PZP0CQz0ojcV//NaEfQu3ZjLMAIm6XxRLxIYAjxtBne5YhTE2BBCFTd/xXRAFKFg+suaEpzFk5dJvVR07KJzd56vXKd1ZNAxOkEF5KALVEG3qIpqiKJH9Ixe0Zv1ZL1Y79bHPLpipTNH6A+szx8yFpkl</latexit>

||x(0)|| = 0.5 and xi(0) . a
<latexit sha1_base64="//LD27clI2IR8O7SpAX1HFRhR2M=">AAACEnicbVC7SgNBFJ31GeMramkzGITYhF1RtBGCNpYRzAOSEGYnN8mQ2dll5q4kbPINNv6KjYUitlZ2/o2TR6GJB+7lcM69zNzjR1IYdN1vZ2l5ZXVtPbWR3tza3tnN7O2XTRhrDiUeylBXfWZACgUlFCihGmlggS+h4vduxn7lAbQRobrHQQSNgHWUaAvO0ErNzMlw2M+5tl+5+XNaR+hjQplq0VG/KaxRl2CMEQFlzUzWzbsT0EXizUiWzFBsZr7qrZDHASjkkhlT89wIGwnTKLiEUboeG4gY77EO1CxVLADTSCYnjeixVVq0HWpbCulE/b2RsMCYQeDbyYBh18x7Y/E/rxZj+7KRCBXFCIpPH2rHkmJIx/nQltDAUQ4sYVwL+1fKu0wzjjbFtA3Bmz95kZRP856b9+7OsoXrWRwpckiOSI545IIUyC0pkhLh5JE8k1fy5jw5L8678zEdXXJmOwfkD5zPH8ZznEg=</latexit><latexit sha1_base64="//LD27clI2IR8O7SpAX1HFRhR2M=">AAACEnicbVC7SgNBFJ31GeMramkzGITYhF1RtBGCNpYRzAOSEGYnN8mQ2dll5q4kbPINNv6KjYUitlZ2/o2TR6GJB+7lcM69zNzjR1IYdN1vZ2l5ZXVtPbWR3tza3tnN7O2XTRhrDiUeylBXfWZACgUlFCihGmlggS+h4vduxn7lAbQRobrHQQSNgHWUaAvO0ErNzMlw2M+5tl+5+XNaR+hjQplq0VG/KaxRl2CMEQFlzUzWzbsT0EXizUiWzFBsZr7qrZDHASjkkhlT89wIGwnTKLiEUboeG4gY77EO1CxVLADTSCYnjeixVVq0HWpbCulE/b2RsMCYQeDbyYBh18x7Y/E/rxZj+7KRCBXFCIpPH2rHkmJIx/nQltDAUQ4sYVwL+1fKu0wzjjbFtA3Bmz95kZRP856b9+7OsoXrWRwpckiOSI545IIUyC0pkhLh5JE8k1fy5jw5L8678zEdXXJmOwfkD5zPH8ZznEg=</latexit><latexit sha1_base64="//LD27clI2IR8O7SpAX1HFRhR2M=">AAACEnicbVC7SgNBFJ31GeMramkzGITYhF1RtBGCNpYRzAOSEGYnN8mQ2dll5q4kbPINNv6KjYUitlZ2/o2TR6GJB+7lcM69zNzjR1IYdN1vZ2l5ZXVtPbWR3tza3tnN7O2XTRhrDiUeylBXfWZACgUlFCihGmlggS+h4vduxn7lAbQRobrHQQSNgHWUaAvO0ErNzMlw2M+5tl+5+XNaR+hjQplq0VG/KaxRl2CMEQFlzUzWzbsT0EXizUiWzFBsZr7qrZDHASjkkhlT89wIGwnTKLiEUboeG4gY77EO1CxVLADTSCYnjeixVVq0HWpbCulE/b2RsMCYQeDbyYBh18x7Y/E/rxZj+7KRCBXFCIpPH2rHkmJIx/nQltDAUQ4sYVwL+1fKu0wzjjbFtA3Bmz95kZRP856b9+7OsoXrWRwpckiOSI545IIUyC0pkhLh5JE8k1fy5jw5L8678zEdXXJmOwfkD5zPH8ZznEg=</latexit><latexit sha1_base64="//LD27clI2IR8O7SpAX1HFRhR2M=">AAACEnicbVC7SgNBFJ31GeMramkzGITYhF1RtBGCNpYRzAOSEGYnN8mQ2dll5q4kbPINNv6KjYUitlZ2/o2TR6GJB+7lcM69zNzjR1IYdN1vZ2l5ZXVtPbWR3tza3tnN7O2XTRhrDiUeylBXfWZACgUlFCihGmlggS+h4vduxn7lAbQRobrHQQSNgHWUaAvO0ErNzMlw2M+5tl+5+XNaR+hjQplq0VG/KaxRl2CMEQFlzUzWzbsT0EXizUiWzFBsZr7qrZDHASjkkhlT89wIGwnTKLiEUboeG4gY77EO1CxVLADTSCYnjeixVVq0HWpbCulE/b2RsMCYQeDbyYBh18x7Y/E/rxZj+7KRCBXFCIpPH2rHkmJIx/nQltDAUQ4sYVwL+1fKu0wzjjbFtA3Bmz95kZRP856b9+7OsoXrWRwpckiOSI545IIUyC0pkhLh5JE8k1fy5jw5L8678zEdXXJmOwfkD5zPH8ZznEg=</latexit>

||x(0)|| = 0.8 and 9j : xj(0) � a
<latexit sha1_base64="brAacHFVm5QHPfHahQeRucl+RME=">AAACGHicbVDLSgMxFM34tr6qLt0Ei1A3dUYERRBENy4VrC10Ssmkt21qJjMmd6Rl2s9w46+4caGIW3f+jeljoa0HAodzzuXmniCWwqDrfjszs3PzC4tLy5mV1bX1jezm1p2JEs2hyCMZ6XLADEihoIgCJZRjDSwMJJSC+8uBX3oEbUSkbrEbQzVkTSUagjO0Ui170Ot18u5+r3fmFk6oj9DBlDJVp30fOna9oe3TTq1tI34THiirZXNuwR2CThNvTHJkjOta9suvRzwJQSGXzJiK58ZYTZlGwSX0M35iIGb8njWhYqliIZhqOjysT/esUqeNSNunkA7V3xMpC43phoFNhgxbZtIbiP95lQQbJ9VUqDhBUHy0qJFIihEdtETrQgNH2bWEcS3sXylvMc042i4ztgRv8uRpcndY8NyCd3OUO78Y17FEdsguyROPHJNzckWuSZFw8kReyBt5d56dV+fD+RxFZ5zxzDb5A+frBw6anoU=</latexit><latexit sha1_base64="brAacHFVm5QHPfHahQeRucl+RME=">AAACGHicbVDLSgMxFM34tr6qLt0Ei1A3dUYERRBENy4VrC10Ssmkt21qJjMmd6Rl2s9w46+4caGIW3f+jeljoa0HAodzzuXmniCWwqDrfjszs3PzC4tLy5mV1bX1jezm1p2JEs2hyCMZ6XLADEihoIgCJZRjDSwMJJSC+8uBX3oEbUSkbrEbQzVkTSUagjO0Ui170Ot18u5+r3fmFk6oj9DBlDJVp30fOna9oe3TTq1tI34THiirZXNuwR2CThNvTHJkjOta9suvRzwJQSGXzJiK58ZYTZlGwSX0M35iIGb8njWhYqliIZhqOjysT/esUqeNSNunkA7V3xMpC43phoFNhgxbZtIbiP95lQQbJ9VUqDhBUHy0qJFIihEdtETrQgNH2bWEcS3sXylvMc042i4ztgRv8uRpcndY8NyCd3OUO78Y17FEdsguyROPHJNzckWuSZFw8kReyBt5d56dV+fD+RxFZ5zxzDb5A+frBw6anoU=</latexit><latexit sha1_base64="brAacHFVm5QHPfHahQeRucl+RME=">AAACGHicbVDLSgMxFM34tr6qLt0Ei1A3dUYERRBENy4VrC10Ssmkt21qJjMmd6Rl2s9w46+4caGIW3f+jeljoa0HAodzzuXmniCWwqDrfjszs3PzC4tLy5mV1bX1jezm1p2JEs2hyCMZ6XLADEihoIgCJZRjDSwMJJSC+8uBX3oEbUSkbrEbQzVkTSUagjO0Ui170Ot18u5+r3fmFk6oj9DBlDJVp30fOna9oe3TTq1tI34THiirZXNuwR2CThNvTHJkjOta9suvRzwJQSGXzJiK58ZYTZlGwSX0M35iIGb8njWhYqliIZhqOjysT/esUqeNSNunkA7V3xMpC43phoFNhgxbZtIbiP95lQQbJ9VUqDhBUHy0qJFIihEdtETrQgNH2bWEcS3sXylvMc042i4ztgRv8uRpcndY8NyCd3OUO78Y17FEdsguyROPHJNzckWuSZFw8kReyBt5d56dV+fD+RxFZ5zxzDb5A+frBw6anoU=</latexit><latexit sha1_base64="brAacHFVm5QHPfHahQeRucl+RME=">AAACGHicbVDLSgMxFM34tr6qLt0Ei1A3dUYERRBENy4VrC10Ssmkt21qJjMmd6Rl2s9w46+4caGIW3f+jeljoa0HAodzzuXmniCWwqDrfjszs3PzC4tLy5mV1bX1jezm1p2JEs2hyCMZ6XLADEihoIgCJZRjDSwMJJSC+8uBX3oEbUSkbrEbQzVkTSUagjO0Ui170Ot18u5+r3fmFk6oj9DBlDJVp30fOna9oe3TTq1tI34THiirZXNuwR2CThNvTHJkjOta9suvRzwJQSGXzJiK58ZYTZlGwSX0M35iIGb8njWhYqliIZhqOjysT/esUqeNSNunkA7V3xMpC43phoFNhgxbZtIbiP95lQQbJ9VUqDhBUHy0qJFIihEdtETrQgNH2bWEcS3sXylvMc042i4ztgRv8uRpcndY8NyCd3OUO78Y17FEdsguyROPHJNzckWuSZFw8kReyBt5d56dV+fD+RxFZ5zxzDb5A+frBw6anoU=</latexit>

Symmetric network



www.unamur.be timoteo.carletti@unamur.be

Motivating example

||x(t)||2 =
MX

i=1

[xi(t)]
2

<latexit sha1_base64="uK91gDA+uScj+65Ag+KrruOxaqE=">AAACC3icbVDLSsNAFJ3UV62vqEs3Q4tQNyUpgm4KRTduhAr2AWkaJtNJO3TyYGYiLUn3bvwVNy4UcesPuPNvnLZZaOuBC4dz7uXee9yIUSEN41vLra1vbG7ltws7u3v7B/rhUUuEMcekiUMW8o6LBGE0IE1JJSOdiBPku4y03dH1zG8/EC5oGNzLSURsHw0C6lGMpJIcvZim47I8S9NetdYVse8ktGZOe7fQGjtUGXav6uglo2LMAVeJmZESyNBw9K9uP8SxTwKJGRLCMo1I2gnikmJGpoVuLEiE8AgNiKVogHwi7GT+yxSeKqUPvZCrCiScq78nEuQLMfFd1ekjORTL3kz8z7Ni6V3aCQ2iWJIALxZ5MYMyhLNgYJ9ygiWbKIIwp+pWiIeIIyxVfAUVgrn88ippVSumUTHvzkv1qyyOPDgBRVAGJrgAdXADGqAJMHgEz+AVvGlP2ov2rn0sWnNaNnMM/kD7/AFZnZnw</latexit><latexit sha1_base64="uK91gDA+uScj+65Ag+KrruOxaqE=">AAACC3icbVDLSsNAFJ3UV62vqEs3Q4tQNyUpgm4KRTduhAr2AWkaJtNJO3TyYGYiLUn3bvwVNy4UcesPuPNvnLZZaOuBC4dz7uXee9yIUSEN41vLra1vbG7ltws7u3v7B/rhUUuEMcekiUMW8o6LBGE0IE1JJSOdiBPku4y03dH1zG8/EC5oGNzLSURsHw0C6lGMpJIcvZim47I8S9NetdYVse8ktGZOe7fQGjtUGXav6uglo2LMAVeJmZESyNBw9K9uP8SxTwKJGRLCMo1I2gnikmJGpoVuLEiE8AgNiKVogHwi7GT+yxSeKqUPvZCrCiScq78nEuQLMfFd1ekjORTL3kz8z7Ni6V3aCQ2iWJIALxZ5MYMyhLNgYJ9ygiWbKIIwp+pWiIeIIyxVfAUVgrn88ippVSumUTHvzkv1qyyOPDgBRVAGJrgAdXADGqAJMHgEz+AVvGlP2ov2rn0sWnNaNnMM/kD7/AFZnZnw</latexit><latexit sha1_base64="uK91gDA+uScj+65Ag+KrruOxaqE=">AAACC3icbVDLSsNAFJ3UV62vqEs3Q4tQNyUpgm4KRTduhAr2AWkaJtNJO3TyYGYiLUn3bvwVNy4UcesPuPNvnLZZaOuBC4dz7uXee9yIUSEN41vLra1vbG7ltws7u3v7B/rhUUuEMcekiUMW8o6LBGE0IE1JJSOdiBPku4y03dH1zG8/EC5oGNzLSURsHw0C6lGMpJIcvZim47I8S9NetdYVse8ktGZOe7fQGjtUGXav6uglo2LMAVeJmZESyNBw9K9uP8SxTwKJGRLCMo1I2gnikmJGpoVuLEiE8AgNiKVogHwi7GT+yxSeKqUPvZCrCiScq78nEuQLMfFd1ekjORTL3kz8z7Ni6V3aCQ2iWJIALxZ5MYMyhLNgYJ9ygiWbKIIwp+pWiIeIIyxVfAUVgrn88ippVSumUTHvzkv1qyyOPDgBRVAGJrgAdXADGqAJMHgEz+AVvGlP2ov2rn0sWnNaNnMM/kD7/AFZnZnw</latexit><latexit sha1_base64="uK91gDA+uScj+65Ag+KrruOxaqE=">AAACC3icbVDLSsNAFJ3UV62vqEs3Q4tQNyUpgm4KRTduhAr2AWkaJtNJO3TyYGYiLUn3bvwVNy4UcesPuPNvnLZZaOuBC4dz7uXee9yIUSEN41vLra1vbG7ltws7u3v7B/rhUUuEMcekiUMW8o6LBGE0IE1JJSOdiBPku4y03dH1zG8/EC5oGNzLSURsHw0C6lGMpJIcvZim47I8S9NetdYVse8ktGZOe7fQGjtUGXav6uglo2LMAVeJmZESyNBw9K9uP8SxTwKJGRLCMo1I2gnikmJGpoVuLEiE8AgNiKVogHwi7GT+yxSeKqUPvZCrCiScq78nEuQLMfFd1ekjORTL3kz8z7Ni6V3aCQ2iWJIALxZ5MYMyhLNgYJ9ygiWbKIIwp+pWiIeIIyxVfAUVgrn88ippVSumUTHvzkv1qyyOPDgBRVAGJrgAdXADGqAJMHgEz+AVvGlP2ov2rn0sWnNaNnMM/kD7/AFZnZnw</latexit>

System “mass”

Assign 8i = 1, . . . ,M xi(0) � 0
<latexit sha1_base64="2mhaaa4NZzII+rE77bk2nCg0nOI=">AAACD3icbVDLSgMxFM34rPU16tJNsCgVSsmIoBuh6MaNUME+oDMMmUymDc08mmTEMvQP3Pgrblwo4tatO//GtJ2Fth4IHM659+be4yWcSYXQt7GwuLS8slpYK65vbG5tmzu7TRmngtAGiXks2h6WlLOINhRTnLYTQXHocdry+ldjv3VPhWRxdKeGCXVC3I1YwAhWWnLNIzuIBeYcsgurYvuxkpUbaA9S7MMHl5XRsd2lA4hcs4SqaAI4T6yclECOumt+6WEkDWmkCMdSdiyUKCfDQjHC6ahop5ImmPRxl3Y0jXBIpZNN7hnBQ634UC+mX6TgRP3dkeFQymHo6coQq56c9cbif14nVcG5k7EoSRWNyPSjIOVQxXAcDvSZoETxoSaYCKZ3haSHBSZKR1jUIVizJ8+T5knVQlXr9rRUu8zjKIB9cADKwAJnoAauQR00AAGP4Bm8gjfjyXgx3o2PaemCkffsgT8wPn8A6Kqapg==</latexit><latexit sha1_base64="2mhaaa4NZzII+rE77bk2nCg0nOI=">AAACD3icbVDLSgMxFM34rPU16tJNsCgVSsmIoBuh6MaNUME+oDMMmUymDc08mmTEMvQP3Pgrblwo4tatO//GtJ2Fth4IHM659+be4yWcSYXQt7GwuLS8slpYK65vbG5tmzu7TRmngtAGiXks2h6WlLOINhRTnLYTQXHocdry+ldjv3VPhWRxdKeGCXVC3I1YwAhWWnLNIzuIBeYcsgurYvuxkpUbaA9S7MMHl5XRsd2lA4hcs4SqaAI4T6yclECOumt+6WEkDWmkCMdSdiyUKCfDQjHC6ahop5ImmPRxl3Y0jXBIpZNN7hnBQ634UC+mX6TgRP3dkeFQymHo6coQq56c9cbif14nVcG5k7EoSRWNyPSjIOVQxXAcDvSZoETxoSaYCKZ3haSHBSZKR1jUIVizJ8+T5knVQlXr9rRUu8zjKIB9cADKwAJnoAauQR00AAGP4Bm8gjfjyXgx3o2PaemCkffsgT8wPn8A6Kqapg==</latexit><latexit sha1_base64="2mhaaa4NZzII+rE77bk2nCg0nOI=">AAACD3icbVDLSgMxFM34rPU16tJNsCgVSsmIoBuh6MaNUME+oDMMmUymDc08mmTEMvQP3Pgrblwo4tatO//GtJ2Fth4IHM659+be4yWcSYXQt7GwuLS8slpYK65vbG5tmzu7TRmngtAGiXks2h6WlLOINhRTnLYTQXHocdry+ldjv3VPhWRxdKeGCXVC3I1YwAhWWnLNIzuIBeYcsgurYvuxkpUbaA9S7MMHl5XRsd2lA4hcs4SqaAI4T6yclECOumt+6WEkDWmkCMdSdiyUKCfDQjHC6ahop5ImmPRxl3Y0jXBIpZNN7hnBQ634UC+mX6TgRP3dkeFQymHo6coQq56c9cbif14nVcG5k7EoSRWNyPSjIOVQxXAcDvSZoETxoSaYCKZ3haSHBSZKR1jUIVizJ8+T5knVQlXr9rRUu8zjKIB9cADKwAJnoAauQR00AAGP4Bm8gjfjyXgx3o2PaemCkffsgT8wPn8A6Kqapg==</latexit><latexit sha1_base64="2mhaaa4NZzII+rE77bk2nCg0nOI=">AAACD3icbVDLSgMxFM34rPU16tJNsCgVSsmIoBuh6MaNUME+oDMMmUymDc08mmTEMvQP3Pgrblwo4tatO//GtJ2Fth4IHM659+be4yWcSYXQt7GwuLS8slpYK65vbG5tmzu7TRmngtAGiXks2h6WlLOINhRTnLYTQXHocdry+ldjv3VPhWRxdKeGCXVC3I1YwAhWWnLNIzuIBeYcsgurYvuxkpUbaA9S7MMHl5XRsd2lA4hcs4SqaAI4T6yclECOumt+6WEkDWmkCMdSdiyUKCfDQjHC6ahop5ImmPRxl3Y0jXBIpZNN7hnBQ634UC+mX6TgRP3dkeFQymHo6coQq56c9cbif14nVcG5k7EoSRWNyPSjIOVQxXAcDvSZoETxoSaYCKZ3haSHBSZKR1jUIVizJ8+T5knVQlXr9rRUu8zjKIB9cADKwAJnoAauQR00AAGP4Bm8gjfjyXgx3o2PaemCkffsgT8wPn8A6Kqapg==</latexit>

||x(0)|| = 0.2 and xi(0) << a
<latexit sha1_base64="Kmu3K1yPa0f58zS3NomkbvJw5bM=">AAACDHicbVDLSgMxFM34rPVVdekmWIS6KTNF0EWFohuXFewD2qFk0rQNzWSG5I60zPQD3Pgrblwo4tYPcOffmLaz0NYDgcM553JzjxcKrsG2v62V1bX1jc3MVnZ7Z3dvP3dwWNdBpCir0UAEqukRzQSXrAYcBGuGihHfE6zhDW+mfuOBKc0DeQ/jkLk+6Uve45SAkTq5fJKMCvZZklzZxRJuAxtBjIns4smow41RLmNiUnbRngEvEycleZSi2sl9tbsBjXwmgQqidcuxQ3BjooBTwSbZdqRZSOiQ9FnLUEl8pt14dswEnxqli3uBMk8Cnqm/J2Liaz32PZP0CQz0ojcV//NaEfQu3ZjLMAIm6XxRLxIYAjxtBne5YhTE2BBCFTd/xXRAFKFg+suaEpzFk5dJvVR07KJzd56vXKd1ZNAxOkEF5KALVEG3qIpqiKJH9Ixe0Zv1ZL1Y79bHPLpipTNH6A+szx8yFpkl</latexit><latexit sha1_base64="Kmu3K1yPa0f58zS3NomkbvJw5bM=">AAACDHicbVDLSgMxFM34rPVVdekmWIS6KTNF0EWFohuXFewD2qFk0rQNzWSG5I60zPQD3Pgrblwo4tYPcOffmLaz0NYDgcM553JzjxcKrsG2v62V1bX1jc3MVnZ7Z3dvP3dwWNdBpCir0UAEqukRzQSXrAYcBGuGihHfE6zhDW+mfuOBKc0DeQ/jkLk+6Uve45SAkTq5fJKMCvZZklzZxRJuAxtBjIns4smow41RLmNiUnbRngEvEycleZSi2sl9tbsBjXwmgQqidcuxQ3BjooBTwSbZdqRZSOiQ9FnLUEl8pt14dswEnxqli3uBMk8Cnqm/J2Liaz32PZP0CQz0ojcV//NaEfQu3ZjLMAIm6XxRLxIYAjxtBne5YhTE2BBCFTd/xXRAFKFg+suaEpzFk5dJvVR07KJzd56vXKd1ZNAxOkEF5KALVEG3qIpqiKJH9Ixe0Zv1ZL1Y79bHPLpipTNH6A+szx8yFpkl</latexit><latexit sha1_base64="Kmu3K1yPa0f58zS3NomkbvJw5bM=">AAACDHicbVDLSgMxFM34rPVVdekmWIS6KTNF0EWFohuXFewD2qFk0rQNzWSG5I60zPQD3Pgrblwo4tYPcOffmLaz0NYDgcM553JzjxcKrsG2v62V1bX1jc3MVnZ7Z3dvP3dwWNdBpCir0UAEqukRzQSXrAYcBGuGihHfE6zhDW+mfuOBKc0DeQ/jkLk+6Uve45SAkTq5fJKMCvZZklzZxRJuAxtBjIns4smow41RLmNiUnbRngEvEycleZSi2sl9tbsBjXwmgQqidcuxQ3BjooBTwSbZdqRZSOiQ9FnLUEl8pt14dswEnxqli3uBMk8Cnqm/J2Liaz32PZP0CQz0ojcV//NaEfQu3ZjLMAIm6XxRLxIYAjxtBne5YhTE2BBCFTd/xXRAFKFg+suaEpzFk5dJvVR07KJzd56vXKd1ZNAxOkEF5KALVEG3qIpqiKJH9Ixe0Zv1ZL1Y79bHPLpipTNH6A+szx8yFpkl</latexit><latexit sha1_base64="Kmu3K1yPa0f58zS3NomkbvJw5bM=">AAACDHicbVDLSgMxFM34rPVVdekmWIS6KTNF0EWFohuXFewD2qFk0rQNzWSG5I60zPQD3Pgrblwo4tYPcOffmLaz0NYDgcM553JzjxcKrsG2v62V1bX1jc3MVnZ7Z3dvP3dwWNdBpCir0UAEqukRzQSXrAYcBGuGihHfE6zhDW+mfuOBKc0DeQ/jkLk+6Uve45SAkTq5fJKMCvZZklzZxRJuAxtBjIns4smow41RLmNiUnbRngEvEycleZSi2sl9tbsBjXwmgQqidcuxQ3BjooBTwSbZdqRZSOiQ9FnLUEl8pt14dswEnxqli3uBMk8Cnqm/J2Liaz32PZP0CQz0ojcV//NaEfQu3ZjLMAIm6XxRLxIYAjxtBne5YhTE2BBCFTd/xXRAFKFg+suaEpzFk5dJvVR07KJzd56vXKd1ZNAxOkEF5KALVEG3qIpqiKJH9Ixe0Zv1ZL1Y79bHPLpipTNH6A+szx8yFpkl</latexit>

||x(0)|| = 0.5 and xi(0) . a
<latexit sha1_base64="//LD27clI2IR8O7SpAX1HFRhR2M=">AAACEnicbVC7SgNBFJ31GeMramkzGITYhF1RtBGCNpYRzAOSEGYnN8mQ2dll5q4kbPINNv6KjYUitlZ2/o2TR6GJB+7lcM69zNzjR1IYdN1vZ2l5ZXVtPbWR3tza3tnN7O2XTRhrDiUeylBXfWZACgUlFCihGmlggS+h4vduxn7lAbQRobrHQQSNgHWUaAvO0ErNzMlw2M+5tl+5+XNaR+hjQplq0VG/KaxRl2CMEQFlzUzWzbsT0EXizUiWzFBsZr7qrZDHASjkkhlT89wIGwnTKLiEUboeG4gY77EO1CxVLADTSCYnjeixVVq0HWpbCulE/b2RsMCYQeDbyYBh18x7Y/E/rxZj+7KRCBXFCIpPH2rHkmJIx/nQltDAUQ4sYVwL+1fKu0wzjjbFtA3Bmz95kZRP856b9+7OsoXrWRwpckiOSI545IIUyC0pkhLh5JE8k1fy5jw5L8678zEdXXJmOwfkD5zPH8ZznEg=</latexit><latexit sha1_base64="//LD27clI2IR8O7SpAX1HFRhR2M=">AAACEnicbVC7SgNBFJ31GeMramkzGITYhF1RtBGCNpYRzAOSEGYnN8mQ2dll5q4kbPINNv6KjYUitlZ2/o2TR6GJB+7lcM69zNzjR1IYdN1vZ2l5ZXVtPbWR3tza3tnN7O2XTRhrDiUeylBXfWZACgUlFCihGmlggS+h4vduxn7lAbQRobrHQQSNgHWUaAvO0ErNzMlw2M+5tl+5+XNaR+hjQplq0VG/KaxRl2CMEQFlzUzWzbsT0EXizUiWzFBsZr7qrZDHASjkkhlT89wIGwnTKLiEUboeG4gY77EO1CxVLADTSCYnjeixVVq0HWpbCulE/b2RsMCYQeDbyYBh18x7Y/E/rxZj+7KRCBXFCIpPH2rHkmJIx/nQltDAUQ4sYVwL+1fKu0wzjjbFtA3Bmz95kZRP856b9+7OsoXrWRwpckiOSI545IIUyC0pkhLh5JE8k1fy5jw5L8678zEdXXJmOwfkD5zPH8ZznEg=</latexit><latexit sha1_base64="//LD27clI2IR8O7SpAX1HFRhR2M=">AAACEnicbVC7SgNBFJ31GeMramkzGITYhF1RtBGCNpYRzAOSEGYnN8mQ2dll5q4kbPINNv6KjYUitlZ2/o2TR6GJB+7lcM69zNzjR1IYdN1vZ2l5ZXVtPbWR3tza3tnN7O2XTRhrDiUeylBXfWZACgUlFCihGmlggS+h4vduxn7lAbQRobrHQQSNgHWUaAvO0ErNzMlw2M+5tl+5+XNaR+hjQplq0VG/KaxRl2CMEQFlzUzWzbsT0EXizUiWzFBsZr7qrZDHASjkkhlT89wIGwnTKLiEUboeG4gY77EO1CxVLADTSCYnjeixVVq0HWpbCulE/b2RsMCYQeDbyYBh18x7Y/E/rxZj+7KRCBXFCIpPH2rHkmJIx/nQltDAUQ4sYVwL+1fKu0wzjjbFtA3Bmz95kZRP856b9+7OsoXrWRwpckiOSI545IIUyC0pkhLh5JE8k1fy5jw5L8678zEdXXJmOwfkD5zPH8ZznEg=</latexit><latexit sha1_base64="//LD27clI2IR8O7SpAX1HFRhR2M=">AAACEnicbVC7SgNBFJ31GeMramkzGITYhF1RtBGCNpYRzAOSEGYnN8mQ2dll5q4kbPINNv6KjYUitlZ2/o2TR6GJB+7lcM69zNzjR1IYdN1vZ2l5ZXVtPbWR3tza3tnN7O2XTRhrDiUeylBXfWZACgUlFCihGmlggS+h4vduxn7lAbQRobrHQQSNgHWUaAvO0ErNzMlw2M+5tl+5+XNaR+hjQplq0VG/KaxRl2CMEQFlzUzWzbsT0EXizUiWzFBsZr7qrZDHASjkkhlT89wIGwnTKLiEUboeG4gY77EO1CxVLADTSCYnjeixVVq0HWpbCulE/b2RsMCYQeDbyYBh18x7Y/E/rxZj+7KRCBXFCIpPH2rHkmJIx/nQltDAUQ4sYVwL+1fKu0wzjjbFtA3Bmz95kZRP856b9+7OsoXrWRwpckiOSI545IIUyC0pkhLh5JE8k1fy5jw5L8678zEdXXJmOwfkD5zPH8ZznEg=</latexit>

||x(0)|| = 0.8 and 9j : xj(0) � a
<latexit sha1_base64="brAacHFVm5QHPfHahQeRucl+RME=">AAACGHicbVDLSgMxFM34tr6qLt0Ei1A3dUYERRBENy4VrC10Ssmkt21qJjMmd6Rl2s9w46+4caGIW3f+jeljoa0HAodzzuXmniCWwqDrfjszs3PzC4tLy5mV1bX1jezm1p2JEs2hyCMZ6XLADEihoIgCJZRjDSwMJJSC+8uBX3oEbUSkbrEbQzVkTSUagjO0Ui170Ot18u5+r3fmFk6oj9DBlDJVp30fOna9oe3TTq1tI34THiirZXNuwR2CThNvTHJkjOta9suvRzwJQSGXzJiK58ZYTZlGwSX0M35iIGb8njWhYqliIZhqOjysT/esUqeNSNunkA7V3xMpC43phoFNhgxbZtIbiP95lQQbJ9VUqDhBUHy0qJFIihEdtETrQgNH2bWEcS3sXylvMc042i4ztgRv8uRpcndY8NyCd3OUO78Y17FEdsguyROPHJNzckWuSZFw8kReyBt5d56dV+fD+RxFZ5zxzDb5A+frBw6anoU=</latexit><latexit sha1_base64="brAacHFVm5QHPfHahQeRucl+RME=">AAACGHicbVDLSgMxFM34tr6qLt0Ei1A3dUYERRBENy4VrC10Ssmkt21qJjMmd6Rl2s9w46+4caGIW3f+jeljoa0HAodzzuXmniCWwqDrfjszs3PzC4tLy5mV1bX1jezm1p2JEs2hyCMZ6XLADEihoIgCJZRjDSwMJJSC+8uBX3oEbUSkbrEbQzVkTSUagjO0Ui170Ot18u5+r3fmFk6oj9DBlDJVp30fOna9oe3TTq1tI34THiirZXNuwR2CThNvTHJkjOta9suvRzwJQSGXzJiK58ZYTZlGwSX0M35iIGb8njWhYqliIZhqOjysT/esUqeNSNunkA7V3xMpC43phoFNhgxbZtIbiP95lQQbJ9VUqDhBUHy0qJFIihEdtETrQgNH2bWEcS3sXylvMc042i4ztgRv8uRpcndY8NyCd3OUO78Y17FEdsguyROPHJNzckWuSZFw8kReyBt5d56dV+fD+RxFZ5zxzDb5A+frBw6anoU=</latexit><latexit sha1_base64="brAacHFVm5QHPfHahQeRucl+RME=">AAACGHicbVDLSgMxFM34tr6qLt0Ei1A3dUYERRBENy4VrC10Ssmkt21qJjMmd6Rl2s9w46+4caGIW3f+jeljoa0HAodzzuXmniCWwqDrfjszs3PzC4tLy5mV1bX1jezm1p2JEs2hyCMZ6XLADEihoIgCJZRjDSwMJJSC+8uBX3oEbUSkbrEbQzVkTSUagjO0Ui170Ot18u5+r3fmFk6oj9DBlDJVp30fOna9oe3TTq1tI34THiirZXNuwR2CThNvTHJkjOta9suvRzwJQSGXzJiK58ZYTZlGwSX0M35iIGb8njWhYqliIZhqOjysT/esUqeNSNunkA7V3xMpC43phoFNhgxbZtIbiP95lQQbJ9VUqDhBUHy0qJFIihEdtETrQgNH2bWEcS3sXylvMc042i4ztgRv8uRpcndY8NyCd3OUO78Y17FEdsguyROPHJNzckWuSZFw8kReyBt5d56dV+fD+RxFZ5zxzDb5A+frBw6anoU=</latexit><latexit sha1_base64="brAacHFVm5QHPfHahQeRucl+RME=">AAACGHicbVDLSgMxFM34tr6qLt0Ei1A3dUYERRBENy4VrC10Ssmkt21qJjMmd6Rl2s9w46+4caGIW3f+jeljoa0HAodzzuXmniCWwqDrfjszs3PzC4tLy5mV1bX1jezm1p2JEs2hyCMZ6XLADEihoIgCJZRjDSwMJJSC+8uBX3oEbUSkbrEbQzVkTSUagjO0Ui170Ot18u5+r3fmFk6oj9DBlDJVp30fOna9oe3TTq1tI34THiirZXNuwR2CThNvTHJkjOta9suvRzwJQSGXzJiK58ZYTZlGwSX0M35iIGb8njWhYqliIZhqOjysT/esUqeNSNunkA7V3xMpC43phoFNhgxbZtIbiP95lQQbJ9VUqDhBUHy0qJFIihEdtETrQgNH2bWEcS3sXylvMc042i4ztgRv8uRpcndY8NyCd3OUO78Y17FEdsguyROPHJNzckWuSZFw8kReyBt5d56dV+fD+RxFZ5zxzDb5A+frBw6anoU=</latexit>

non-normal network 
(directed links)



www.unamur.be timoteo.carletti@unamur.be

Motivating example

||x(t)||2 =
MX

i=1

[xi(t)]
2

<latexit sha1_base64="uK91gDA+uScj+65Ag+KrruOxaqE=">AAACC3icbVDLSsNAFJ3UV62vqEs3Q4tQNyUpgm4KRTduhAr2AWkaJtNJO3TyYGYiLUn3bvwVNy4UcesPuPNvnLZZaOuBC4dz7uXee9yIUSEN41vLra1vbG7ltws7u3v7B/rhUUuEMcekiUMW8o6LBGE0IE1JJSOdiBPku4y03dH1zG8/EC5oGNzLSURsHw0C6lGMpJIcvZim47I8S9NetdYVse8ktGZOe7fQGjtUGXav6uglo2LMAVeJmZESyNBw9K9uP8SxTwKJGRLCMo1I2gnikmJGpoVuLEiE8AgNiKVogHwi7GT+yxSeKqUPvZCrCiScq78nEuQLMfFd1ekjORTL3kz8z7Ni6V3aCQ2iWJIALxZ5MYMyhLNgYJ9ygiWbKIIwp+pWiIeIIyxVfAUVgrn88ippVSumUTHvzkv1qyyOPDgBRVAGJrgAdXADGqAJMHgEz+AVvGlP2ov2rn0sWnNaNnMM/kD7/AFZnZnw</latexit><latexit sha1_base64="uK91gDA+uScj+65Ag+KrruOxaqE=">AAACC3icbVDLSsNAFJ3UV62vqEs3Q4tQNyUpgm4KRTduhAr2AWkaJtNJO3TyYGYiLUn3bvwVNy4UcesPuPNvnLZZaOuBC4dz7uXee9yIUSEN41vLra1vbG7ltws7u3v7B/rhUUuEMcekiUMW8o6LBGE0IE1JJSOdiBPku4y03dH1zG8/EC5oGNzLSURsHw0C6lGMpJIcvZim47I8S9NetdYVse8ktGZOe7fQGjtUGXav6uglo2LMAVeJmZESyNBw9K9uP8SxTwKJGRLCMo1I2gnikmJGpoVuLEiE8AgNiKVogHwi7GT+yxSeKqUPvZCrCiScq78nEuQLMfFd1ekjORTL3kz8z7Ni6V3aCQ2iWJIALxZ5MYMyhLNgYJ9ygiWbKIIwp+pWiIeIIyxVfAUVgrn88ippVSumUTHvzkv1qyyOPDgBRVAGJrgAdXADGqAJMHgEz+AVvGlP2ov2rn0sWnNaNnMM/kD7/AFZnZnw</latexit><latexit sha1_base64="uK91gDA+uScj+65Ag+KrruOxaqE=">AAACC3icbVDLSsNAFJ3UV62vqEs3Q4tQNyUpgm4KRTduhAr2AWkaJtNJO3TyYGYiLUn3bvwVNy4UcesPuPNvnLZZaOuBC4dz7uXee9yIUSEN41vLra1vbG7ltws7u3v7B/rhUUuEMcekiUMW8o6LBGE0IE1JJSOdiBPku4y03dH1zG8/EC5oGNzLSURsHw0C6lGMpJIcvZim47I8S9NetdYVse8ktGZOe7fQGjtUGXav6uglo2LMAVeJmZESyNBw9K9uP8SxTwKJGRLCMo1I2gnikmJGpoVuLEiE8AgNiKVogHwi7GT+yxSeKqUPvZCrCiScq78nEuQLMfFd1ekjORTL3kz8z7Ni6V3aCQ2iWJIALxZ5MYMyhLNgYJ9ygiWbKIIwp+pWiIeIIyxVfAUVgrn88ippVSumUTHvzkv1qyyOPDgBRVAGJrgAdXADGqAJMHgEz+AVvGlP2ov2rn0sWnNaNnMM/kD7/AFZnZnw</latexit><latexit sha1_base64="uK91gDA+uScj+65Ag+KrruOxaqE=">AAACC3icbVDLSsNAFJ3UV62vqEs3Q4tQNyUpgm4KRTduhAr2AWkaJtNJO3TyYGYiLUn3bvwVNy4UcesPuPNvnLZZaOuBC4dz7uXee9yIUSEN41vLra1vbG7ltws7u3v7B/rhUUuEMcekiUMW8o6LBGE0IE1JJSOdiBPku4y03dH1zG8/EC5oGNzLSURsHw0C6lGMpJIcvZim47I8S9NetdYVse8ktGZOe7fQGjtUGXav6uglo2LMAVeJmZESyNBw9K9uP8SxTwKJGRLCMo1I2gnikmJGpoVuLEiE8AgNiKVogHwi7GT+yxSeKqUPvZCrCiScq78nEuQLMfFd1ekjORTL3kz8z7Ni6V3aCQ2iWJIALxZ5MYMyhLNgYJ9ygiWbKIIwp+pWiIeIIyxVfAUVgrn88ippVSumUTHvzkv1qyyOPDgBRVAGJrgAdXADGqAJMHgEz+AVvGlP2ov2rn0sWnNaNnMM/kD7/AFZnZnw</latexit>

System “mass”

Assign 8i = 1, . . . ,M xi(0) � 0
<latexit sha1_base64="2mhaaa4NZzII+rE77bk2nCg0nOI=">AAACD3icbVDLSgMxFM34rPU16tJNsCgVSsmIoBuh6MaNUME+oDMMmUymDc08mmTEMvQP3Pgrblwo4tatO//GtJ2Fth4IHM659+be4yWcSYXQt7GwuLS8slpYK65vbG5tmzu7TRmngtAGiXks2h6WlLOINhRTnLYTQXHocdry+ldjv3VPhWRxdKeGCXVC3I1YwAhWWnLNIzuIBeYcsgurYvuxkpUbaA9S7MMHl5XRsd2lA4hcs4SqaAI4T6yclECOumt+6WEkDWmkCMdSdiyUKCfDQjHC6ahop5ImmPRxl3Y0jXBIpZNN7hnBQ634UC+mX6TgRP3dkeFQymHo6coQq56c9cbif14nVcG5k7EoSRWNyPSjIOVQxXAcDvSZoETxoSaYCKZ3haSHBSZKR1jUIVizJ8+T5knVQlXr9rRUu8zjKIB9cADKwAJnoAauQR00AAGP4Bm8gjfjyXgx3o2PaemCkffsgT8wPn8A6Kqapg==</latexit><latexit sha1_base64="2mhaaa4NZzII+rE77bk2nCg0nOI=">AAACD3icbVDLSgMxFM34rPU16tJNsCgVSsmIoBuh6MaNUME+oDMMmUymDc08mmTEMvQP3Pgrblwo4tatO//GtJ2Fth4IHM659+be4yWcSYXQt7GwuLS8slpYK65vbG5tmzu7TRmngtAGiXks2h6WlLOINhRTnLYTQXHocdry+ldjv3VPhWRxdKeGCXVC3I1YwAhWWnLNIzuIBeYcsgurYvuxkpUbaA9S7MMHl5XRsd2lA4hcs4SqaAI4T6yclECOumt+6WEkDWmkCMdSdiyUKCfDQjHC6ahop5ImmPRxl3Y0jXBIpZNN7hnBQ634UC+mX6TgRP3dkeFQymHo6coQq56c9cbif14nVcG5k7EoSRWNyPSjIOVQxXAcDvSZoETxoSaYCKZ3haSHBSZKR1jUIVizJ8+T5knVQlXr9rRUu8zjKIB9cADKwAJnoAauQR00AAGP4Bm8gjfjyXgx3o2PaemCkffsgT8wPn8A6Kqapg==</latexit><latexit sha1_base64="2mhaaa4NZzII+rE77bk2nCg0nOI=">AAACD3icbVDLSgMxFM34rPU16tJNsCgVSsmIoBuh6MaNUME+oDMMmUymDc08mmTEMvQP3Pgrblwo4tatO//GtJ2Fth4IHM659+be4yWcSYXQt7GwuLS8slpYK65vbG5tmzu7TRmngtAGiXks2h6WlLOINhRTnLYTQXHocdry+ldjv3VPhWRxdKeGCXVC3I1YwAhWWnLNIzuIBeYcsgurYvuxkpUbaA9S7MMHl5XRsd2lA4hcs4SqaAI4T6yclECOumt+6WEkDWmkCMdSdiyUKCfDQjHC6ahop5ImmPRxl3Y0jXBIpZNN7hnBQ634UC+mX6TgRP3dkeFQymHo6coQq56c9cbif14nVcG5k7EoSRWNyPSjIOVQxXAcDvSZoETxoSaYCKZ3haSHBSZKR1jUIVizJ8+T5knVQlXr9rRUu8zjKIB9cADKwAJnoAauQR00AAGP4Bm8gjfjyXgx3o2PaemCkffsgT8wPn8A6Kqapg==</latexit><latexit sha1_base64="2mhaaa4NZzII+rE77bk2nCg0nOI=">AAACD3icbVDLSgMxFM34rPU16tJNsCgVSsmIoBuh6MaNUME+oDMMmUymDc08mmTEMvQP3Pgrblwo4tatO//GtJ2Fth4IHM659+be4yWcSYXQt7GwuLS8slpYK65vbG5tmzu7TRmngtAGiXks2h6WlLOINhRTnLYTQXHocdry+ldjv3VPhWRxdKeGCXVC3I1YwAhWWnLNIzuIBeYcsgurYvuxkpUbaA9S7MMHl5XRsd2lA4hcs4SqaAI4T6yclECOumt+6WEkDWmkCMdSdiyUKCfDQjHC6ahop5ImmPRxl3Y0jXBIpZNN7hnBQ634UC+mX6TgRP3dkeFQymHo6coQq56c9cbif14nVcG5k7EoSRWNyPSjIOVQxXAcDvSZoETxoSaYCKZ3haSHBSZKR1jUIVizJ8+T5knVQlXr9rRUu8zjKIB9cADKwAJnoAauQR00AAGP4Bm8gjfjyXgx3o2PaemCkffsgT8wPn8A6Kqapg==</latexit>

||x(0)|| = 0.2 and xi(0) << a
<latexit sha1_base64="Kmu3K1yPa0f58zS3NomkbvJw5bM=">AAACDHicbVDLSgMxFM34rPVVdekmWIS6KTNF0EWFohuXFewD2qFk0rQNzWSG5I60zPQD3Pgrblwo4tYPcOffmLaz0NYDgcM553JzjxcKrsG2v62V1bX1jc3MVnZ7Z3dvP3dwWNdBpCir0UAEqukRzQSXrAYcBGuGihHfE6zhDW+mfuOBKc0DeQ/jkLk+6Uve45SAkTq5fJKMCvZZklzZxRJuAxtBjIns4smow41RLmNiUnbRngEvEycleZSi2sl9tbsBjXwmgQqidcuxQ3BjooBTwSbZdqRZSOiQ9FnLUEl8pt14dswEnxqli3uBMk8Cnqm/J2Liaz32PZP0CQz0ojcV//NaEfQu3ZjLMAIm6XxRLxIYAjxtBne5YhTE2BBCFTd/xXRAFKFg+suaEpzFk5dJvVR07KJzd56vXKd1ZNAxOkEF5KALVEG3qIpqiKJH9Ixe0Zv1ZL1Y79bHPLpipTNH6A+szx8yFpkl</latexit><latexit sha1_base64="Kmu3K1yPa0f58zS3NomkbvJw5bM=">AAACDHicbVDLSgMxFM34rPVVdekmWIS6KTNF0EWFohuXFewD2qFk0rQNzWSG5I60zPQD3Pgrblwo4tYPcOffmLaz0NYDgcM553JzjxcKrsG2v62V1bX1jc3MVnZ7Z3dvP3dwWNdBpCir0UAEqukRzQSXrAYcBGuGihHfE6zhDW+mfuOBKc0DeQ/jkLk+6Uve45SAkTq5fJKMCvZZklzZxRJuAxtBjIns4smow41RLmNiUnbRngEvEycleZSi2sl9tbsBjXwmgQqidcuxQ3BjooBTwSbZdqRZSOiQ9FnLUEl8pt14dswEnxqli3uBMk8Cnqm/J2Liaz32PZP0CQz0ojcV//NaEfQu3ZjLMAIm6XxRLxIYAjxtBne5YhTE2BBCFTd/xXRAFKFg+suaEpzFk5dJvVR07KJzd56vXKd1ZNAxOkEF5KALVEG3qIpqiKJH9Ixe0Zv1ZL1Y79bHPLpipTNH6A+szx8yFpkl</latexit><latexit sha1_base64="Kmu3K1yPa0f58zS3NomkbvJw5bM=">AAACDHicbVDLSgMxFM34rPVVdekmWIS6KTNF0EWFohuXFewD2qFk0rQNzWSG5I60zPQD3Pgrblwo4tYPcOffmLaz0NYDgcM553JzjxcKrsG2v62V1bX1jc3MVnZ7Z3dvP3dwWNdBpCir0UAEqukRzQSXrAYcBGuGihHfE6zhDW+mfuOBKc0DeQ/jkLk+6Uve45SAkTq5fJKMCvZZklzZxRJuAxtBjIns4smow41RLmNiUnbRngEvEycleZSi2sl9tbsBjXwmgQqidcuxQ3BjooBTwSbZdqRZSOiQ9FnLUEl8pt14dswEnxqli3uBMk8Cnqm/J2Liaz32PZP0CQz0ojcV//NaEfQu3ZjLMAIm6XxRLxIYAjxtBne5YhTE2BBCFTd/xXRAFKFg+suaEpzFk5dJvVR07KJzd56vXKd1ZNAxOkEF5KALVEG3qIpqiKJH9Ixe0Zv1ZL1Y79bHPLpipTNH6A+szx8yFpkl</latexit><latexit sha1_base64="Kmu3K1yPa0f58zS3NomkbvJw5bM=">AAACDHicbVDLSgMxFM34rPVVdekmWIS6KTNF0EWFohuXFewD2qFk0rQNzWSG5I60zPQD3Pgrblwo4tYPcOffmLaz0NYDgcM553JzjxcKrsG2v62V1bX1jc3MVnZ7Z3dvP3dwWNdBpCir0UAEqukRzQSXrAYcBGuGihHfE6zhDW+mfuOBKc0DeQ/jkLk+6Uve45SAkTq5fJKMCvZZklzZxRJuAxtBjIns4smow41RLmNiUnbRngEvEycleZSi2sl9tbsBjXwmgQqidcuxQ3BjooBTwSbZdqRZSOiQ9FnLUEl8pt14dswEnxqli3uBMk8Cnqm/J2Liaz32PZP0CQz0ojcV//NaEfQu3ZjLMAIm6XxRLxIYAjxtBne5YhTE2BBCFTd/xXRAFKFg+suaEpzFk5dJvVR07KJzd56vXKd1ZNAxOkEF5KALVEG3qIpqiKJH9Ixe0Zv1ZL1Y79bHPLpipTNH6A+szx8yFpkl</latexit>

||x(0)|| = 0.5 and xi(0) . a
<latexit sha1_base64="//LD27clI2IR8O7SpAX1HFRhR2M=">AAACEnicbVC7SgNBFJ31GeMramkzGITYhF1RtBGCNpYRzAOSEGYnN8mQ2dll5q4kbPINNv6KjYUitlZ2/o2TR6GJB+7lcM69zNzjR1IYdN1vZ2l5ZXVtPbWR3tza3tnN7O2XTRhrDiUeylBXfWZACgUlFCihGmlggS+h4vduxn7lAbQRobrHQQSNgHWUaAvO0ErNzMlw2M+5tl+5+XNaR+hjQplq0VG/KaxRl2CMEQFlzUzWzbsT0EXizUiWzFBsZr7qrZDHASjkkhlT89wIGwnTKLiEUboeG4gY77EO1CxVLADTSCYnjeixVVq0HWpbCulE/b2RsMCYQeDbyYBh18x7Y/E/rxZj+7KRCBXFCIpPH2rHkmJIx/nQltDAUQ4sYVwL+1fKu0wzjjbFtA3Bmz95kZRP856b9+7OsoXrWRwpckiOSI545IIUyC0pkhLh5JE8k1fy5jw5L8678zEdXXJmOwfkD5zPH8ZznEg=</latexit><latexit sha1_base64="//LD27clI2IR8O7SpAX1HFRhR2M=">AAACEnicbVC7SgNBFJ31GeMramkzGITYhF1RtBGCNpYRzAOSEGYnN8mQ2dll5q4kbPINNv6KjYUitlZ2/o2TR6GJB+7lcM69zNzjR1IYdN1vZ2l5ZXVtPbWR3tza3tnN7O2XTRhrDiUeylBXfWZACgUlFCihGmlggS+h4vduxn7lAbQRobrHQQSNgHWUaAvO0ErNzMlw2M+5tl+5+XNaR+hjQplq0VG/KaxRl2CMEQFlzUzWzbsT0EXizUiWzFBsZr7qrZDHASjkkhlT89wIGwnTKLiEUboeG4gY77EO1CxVLADTSCYnjeixVVq0HWpbCulE/b2RsMCYQeDbyYBh18x7Y/E/rxZj+7KRCBXFCIpPH2rHkmJIx/nQltDAUQ4sYVwL+1fKu0wzjjbFtA3Bmz95kZRP856b9+7OsoXrWRwpckiOSI545IIUyC0pkhLh5JE8k1fy5jw5L8678zEdXXJmOwfkD5zPH8ZznEg=</latexit><latexit sha1_base64="//LD27clI2IR8O7SpAX1HFRhR2M=">AAACEnicbVC7SgNBFJ31GeMramkzGITYhF1RtBGCNpYRzAOSEGYnN8mQ2dll5q4kbPINNv6KjYUitlZ2/o2TR6GJB+7lcM69zNzjR1IYdN1vZ2l5ZXVtPbWR3tza3tnN7O2XTRhrDiUeylBXfWZACgUlFCihGmlggS+h4vduxn7lAbQRobrHQQSNgHWUaAvO0ErNzMlw2M+5tl+5+XNaR+hjQplq0VG/KaxRl2CMEQFlzUzWzbsT0EXizUiWzFBsZr7qrZDHASjkkhlT89wIGwnTKLiEUboeG4gY77EO1CxVLADTSCYnjeixVVq0HWpbCulE/b2RsMCYQeDbyYBh18x7Y/E/rxZj+7KRCBXFCIpPH2rHkmJIx/nQltDAUQ4sYVwL+1fKu0wzjjbFtA3Bmz95kZRP856b9+7OsoXrWRwpckiOSI545IIUyC0pkhLh5JE8k1fy5jw5L8678zEdXXJmOwfkD5zPH8ZznEg=</latexit><latexit sha1_base64="//LD27clI2IR8O7SpAX1HFRhR2M=">AAACEnicbVC7SgNBFJ31GeMramkzGITYhF1RtBGCNpYRzAOSEGYnN8mQ2dll5q4kbPINNv6KjYUitlZ2/o2TR6GJB+7lcM69zNzjR1IYdN1vZ2l5ZXVtPbWR3tza3tnN7O2XTRhrDiUeylBXfWZACgUlFCihGmlggS+h4vduxn7lAbQRobrHQQSNgHWUaAvO0ErNzMlw2M+5tl+5+XNaR+hjQplq0VG/KaxRl2CMEQFlzUzWzbsT0EXizUiWzFBsZr7qrZDHASjkkhlT89wIGwnTKLiEUboeG4gY77EO1CxVLADTSCYnjeixVVq0HWpbCulE/b2RsMCYQeDbyYBh18x7Y/E/rxZj+7KRCBXFCIpPH2rHkmJIx/nQltDAUQ4sYVwL+1fKu0wzjjbFtA3Bmz95kZRP856b9+7OsoXrWRwpckiOSI545IIUyC0pkhLh5JE8k1fy5jw5L8678zEdXXJmOwfkD5zPH8ZznEg=</latexit>

||x(0)|| = 0.8 and 9j : xj(0) � a
<latexit sha1_base64="brAacHFVm5QHPfHahQeRucl+RME=">AAACGHicbVDLSgMxFM34tr6qLt0Ei1A3dUYERRBENy4VrC10Ssmkt21qJjMmd6Rl2s9w46+4caGIW3f+jeljoa0HAodzzuXmniCWwqDrfjszs3PzC4tLy5mV1bX1jezm1p2JEs2hyCMZ6XLADEihoIgCJZRjDSwMJJSC+8uBX3oEbUSkbrEbQzVkTSUagjO0Ui170Ot18u5+r3fmFk6oj9DBlDJVp30fOna9oe3TTq1tI34THiirZXNuwR2CThNvTHJkjOta9suvRzwJQSGXzJiK58ZYTZlGwSX0M35iIGb8njWhYqliIZhqOjysT/esUqeNSNunkA7V3xMpC43phoFNhgxbZtIbiP95lQQbJ9VUqDhBUHy0qJFIihEdtETrQgNH2bWEcS3sXylvMc042i4ztgRv8uRpcndY8NyCd3OUO78Y17FEdsguyROPHJNzckWuSZFw8kReyBt5d56dV+fD+RxFZ5zxzDb5A+frBw6anoU=</latexit><latexit sha1_base64="brAacHFVm5QHPfHahQeRucl+RME=">AAACGHicbVDLSgMxFM34tr6qLt0Ei1A3dUYERRBENy4VrC10Ssmkt21qJjMmd6Rl2s9w46+4caGIW3f+jeljoa0HAodzzuXmniCWwqDrfjszs3PzC4tLy5mV1bX1jezm1p2JEs2hyCMZ6XLADEihoIgCJZRjDSwMJJSC+8uBX3oEbUSkbrEbQzVkTSUagjO0Ui170Ot18u5+r3fmFk6oj9DBlDJVp30fOna9oe3TTq1tI34THiirZXNuwR2CThNvTHJkjOta9suvRzwJQSGXzJiK58ZYTZlGwSX0M35iIGb8njWhYqliIZhqOjysT/esUqeNSNunkA7V3xMpC43phoFNhgxbZtIbiP95lQQbJ9VUqDhBUHy0qJFIihEdtETrQgNH2bWEcS3sXylvMc042i4ztgRv8uRpcndY8NyCd3OUO78Y17FEdsguyROPHJNzckWuSZFw8kReyBt5d56dV+fD+RxFZ5zxzDb5A+frBw6anoU=</latexit><latexit sha1_base64="brAacHFVm5QHPfHahQeRucl+RME=">AAACGHicbVDLSgMxFM34tr6qLt0Ei1A3dUYERRBENy4VrC10Ssmkt21qJjMmd6Rl2s9w46+4caGIW3f+jeljoa0HAodzzuXmniCWwqDrfjszs3PzC4tLy5mV1bX1jezm1p2JEs2hyCMZ6XLADEihoIgCJZRjDSwMJJSC+8uBX3oEbUSkbrEbQzVkTSUagjO0Ui170Ot18u5+r3fmFk6oj9DBlDJVp30fOna9oe3TTq1tI34THiirZXNuwR2CThNvTHJkjOta9suvRzwJQSGXzJiK58ZYTZlGwSX0M35iIGb8njWhYqliIZhqOjysT/esUqeNSNunkA7V3xMpC43phoFNhgxbZtIbiP95lQQbJ9VUqDhBUHy0qJFIihEdtETrQgNH2bWEcS3sXylvMc042i4ztgRv8uRpcndY8NyCd3OUO78Y17FEdsguyROPHJNzckWuSZFw8kReyBt5d56dV+fD+RxFZ5zxzDb5A+frBw6anoU=</latexit><latexit sha1_base64="brAacHFVm5QHPfHahQeRucl+RME=">AAACGHicbVDLSgMxFM34tr6qLt0Ei1A3dUYERRBENy4VrC10Ssmkt21qJjMmd6Rl2s9w46+4caGIW3f+jeljoa0HAodzzuXmniCWwqDrfjszs3PzC4tLy5mV1bX1jezm1p2JEs2hyCMZ6XLADEihoIgCJZRjDSwMJJSC+8uBX3oEbUSkbrEbQzVkTSUagjO0Ui170Ot18u5+r3fmFk6oj9DBlDJVp30fOna9oe3TTq1tI34THiirZXNuwR2CThNvTHJkjOta9suvRzwJQSGXzJiK58ZYTZlGwSX0M35iIGb8njWhYqliIZhqOjysT/esUqeNSNunkA7V3xMpC43phoFNhgxbZtIbiP95lQQbJ9VUqDhBUHy0qJFIihEdtETrQgNH2bWEcS3sXylvMc042i4ztgRv8uRpcndY8NyCd3OUO78Y17FEdsguyROPHJNzckWuSZFw8kReyBt5d56dV+fD+RxFZ5zxzDb5A+frBw6anoU=</latexit>

non-normal network 
(directed links)
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Motivating example

Network non-normality 
reduces the stability of the 
origin: only a very small 
population is not able to 

grow.

x̂
x(0)

x⇤

separatrix
(normal network)

desired
state

undesired
state �

separatrix
(non-normal network)
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First conclusions

Network non-normality can strongly modify the system 
behavior.

The result is general: it holds for any number of involved 
species/agents reacting in the nodes and diffusing across 
links.

This mechanism generalizes the Turing instability. Systems 
with a single species cannot have Turing patterns.
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Non-normal networks

Definition (operational). It must contain a large Direct 
Acyclic Graph (DAG).

Definition (mathematical). A network is non-normal, if its 
adjacency matrix       does satisfy                     .Aij

<latexit sha1_base64="Qal21wwY2KHuiEcVXcZWC13KNzM=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeoF48RzAOSJcxOZpNJ5rHMzAphyT948aCIV//Hm3/jJNmDJhY0FFXddHdFCWfG+v63V1hb39jcKm6Xdnb39g/Kh0dNo1JNaIMornQ7woZyJmnDMstpO9EUi4jTVjS+m/mtJ6oNU/LRThIaCjyQLGYEWyc1b3oZG0175Ypf9edAqyTISQVy1Hvlr25fkVRQaQnHxnQCP7FhhrVlhNNpqZsammAyxgPacVRiQU2Yza+dojOn9FGstCtp0Vz9PZFhYcxERK5TYDs0y95M/M/rpDa+DjMmk9RSSRaL4pQjq9DsddRnmhLLJ45gopm7FZEh1phYF1DJhRAsv7xKmhfVwK8GD5eV2m0eRxFO4BTOIYArqME91KEBBEbwDK/w5invxXv3PhatBS+fOYY/8D5/AJi3jyE=</latexit><latexit sha1_base64="Qal21wwY2KHuiEcVXcZWC13KNzM=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeoF48RzAOSJcxOZpNJ5rHMzAphyT948aCIV//Hm3/jJNmDJhY0FFXddHdFCWfG+v63V1hb39jcKm6Xdnb39g/Kh0dNo1JNaIMornQ7woZyJmnDMstpO9EUi4jTVjS+m/mtJ6oNU/LRThIaCjyQLGYEWyc1b3oZG0175Ypf9edAqyTISQVy1Hvlr25fkVRQaQnHxnQCP7FhhrVlhNNpqZsammAyxgPacVRiQU2Yza+dojOn9FGstCtp0Vz9PZFhYcxERK5TYDs0y95M/M/rpDa+DjMmk9RSSRaL4pQjq9DsddRnmhLLJ45gopm7FZEh1phYF1DJhRAsv7xKmhfVwK8GD5eV2m0eRxFO4BTOIYArqME91KEBBEbwDK/w5invxXv3PhatBS+fOYY/8D5/AJi3jyE=</latexit><latexit sha1_base64="Qal21wwY2KHuiEcVXcZWC13KNzM=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeoF48RzAOSJcxOZpNJ5rHMzAphyT948aCIV//Hm3/jJNmDJhY0FFXddHdFCWfG+v63V1hb39jcKm6Xdnb39g/Kh0dNo1JNaIMornQ7woZyJmnDMstpO9EUi4jTVjS+m/mtJ6oNU/LRThIaCjyQLGYEWyc1b3oZG0175Ypf9edAqyTISQVy1Hvlr25fkVRQaQnHxnQCP7FhhrVlhNNpqZsammAyxgPacVRiQU2Yza+dojOn9FGstCtp0Vz9PZFhYcxERK5TYDs0y95M/M/rpDa+DjMmk9RSSRaL4pQjq9DsddRnmhLLJ45gopm7FZEh1phYF1DJhRAsv7xKmhfVwK8GD5eV2m0eRxFO4BTOIYArqME91KEBBEbwDK/w5invxXv3PhatBS+fOYY/8D5/AJi3jyE=</latexit><latexit sha1_base64="Qal21wwY2KHuiEcVXcZWC13KNzM=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeoF48RzAOSJcxOZpNJ5rHMzAphyT948aCIV//Hm3/jJNmDJhY0FFXddHdFCWfG+v63V1hb39jcKm6Xdnb39g/Kh0dNo1JNaIMornQ7woZyJmnDMstpO9EUi4jTVjS+m/mtJ6oNU/LRThIaCjyQLGYEWyc1b3oZG0175Ypf9edAqyTISQVy1Hvlr25fkVRQaQnHxnQCP7FhhrVlhNNpqZsammAyxgPacVRiQU2Yza+dojOn9FGstCtp0Vz9PZFhYcxERK5TYDs0y95M/M/rpDa+DjMmk9RSSRaL4pQjq9DsddRnmhLLJ45gopm7FZEh1phYF1DJhRAsv7xKmhfVwK8GD5eV2m0eRxFO4BTOIYArqME91KEBBEbwDK/w5invxXv3PhatBS+fOYY/8D5/AJi3jyE=</latexit>

AAT 6= ATA
<latexit sha1_base64="nrsAHgpUb7Gs4WGrOdGcJi2I9Sk=">AAAB+HicbVDLTsMwENyUVymPBjhysaiQOFUJQoJjCxeORepLakPluE5r1XGC7SCVqF/ChQMIceVTuPE3OG0O0DLSakczu/J6/JgzpR3n2yqsrW9sbhW3Szu7e/tl++CwraJEEtoiEY9k18eKciZoSzPNaTeWFIc+px1/cpP5nUcqFYtEU09j6oV4JFjACNZGGtjlOqrfN/uCPmQd1Qd2xak6c6BV4uakAjkaA/urP4xIElKhCcdK9Vwn1l6KpWaE01mpnygaYzLBI9ozVOCQKi+dHz5Dp0YZoiCSpoRGc/X3RopDpaahbyZDrMdq2cvE/7xeooMrL2UiTjQVZPFQkHCkI5SlgIZMUqL51BBMJDO3IjLGEhNtsiqZENzlL6+S9nnVdaru3UWldp3HUYRjOIEzcOESanALDWgBgQSe4RXerCfrxXq3PhajBSvfOYI/sD5/AHqKkak=</latexit><latexit sha1_base64="nrsAHgpUb7Gs4WGrOdGcJi2I9Sk=">AAAB+HicbVDLTsMwENyUVymPBjhysaiQOFUJQoJjCxeORepLakPluE5r1XGC7SCVqF/ChQMIceVTuPE3OG0O0DLSakczu/J6/JgzpR3n2yqsrW9sbhW3Szu7e/tl++CwraJEEtoiEY9k18eKciZoSzPNaTeWFIc+px1/cpP5nUcqFYtEU09j6oV4JFjACNZGGtjlOqrfN/uCPmQd1Qd2xak6c6BV4uakAjkaA/urP4xIElKhCcdK9Vwn1l6KpWaE01mpnygaYzLBI9ozVOCQKi+dHz5Dp0YZoiCSpoRGc/X3RopDpaahbyZDrMdq2cvE/7xeooMrL2UiTjQVZPFQkHCkI5SlgIZMUqL51BBMJDO3IjLGEhNtsiqZENzlL6+S9nnVdaru3UWldp3HUYRjOIEzcOESanALDWgBgQSe4RXerCfrxXq3PhajBSvfOYI/sD5/AHqKkak=</latexit><latexit sha1_base64="nrsAHgpUb7Gs4WGrOdGcJi2I9Sk=">AAAB+HicbVDLTsMwENyUVymPBjhysaiQOFUJQoJjCxeORepLakPluE5r1XGC7SCVqF/ChQMIceVTuPE3OG0O0DLSakczu/J6/JgzpR3n2yqsrW9sbhW3Szu7e/tl++CwraJEEtoiEY9k18eKciZoSzPNaTeWFIc+px1/cpP5nUcqFYtEU09j6oV4JFjACNZGGtjlOqrfN/uCPmQd1Qd2xak6c6BV4uakAjkaA/urP4xIElKhCcdK9Vwn1l6KpWaE01mpnygaYzLBI9ozVOCQKi+dHz5Dp0YZoiCSpoRGc/X3RopDpaahbyZDrMdq2cvE/7xeooMrL2UiTjQVZPFQkHCkI5SlgIZMUqL51BBMJDO3IjLGEhNtsiqZENzlL6+S9nnVdaru3UWldp3HUYRjOIEzcOESanALDWgBgQSe4RXerCfrxXq3PhajBSvfOYI/sD5/AHqKkak=</latexit><latexit sha1_base64="nrsAHgpUb7Gs4WGrOdGcJi2I9Sk=">AAAB+HicbVDLTsMwENyUVymPBjhysaiQOFUJQoJjCxeORepLakPluE5r1XGC7SCVqF/ChQMIceVTuPE3OG0O0DLSakczu/J6/JgzpR3n2yqsrW9sbhW3Szu7e/tl++CwraJEEtoiEY9k18eKciZoSzPNaTeWFIc+px1/cpP5nUcqFYtEU09j6oV4JFjACNZGGtjlOqrfN/uCPmQd1Qd2xak6c6BV4uakAjkaA/urP4xIElKhCcdK9Vwn1l6KpWaE01mpnygaYzLBI9ozVOCQKi+dHz5Dp0YZoiCSpoRGc/X3RopDpaahbyZDrMdq2cvE/7xeooMrL2UiTjQVZPFQkHCkI5SlgIZMUqL51BBMJDO3IjLGEhNtsiqZENzlL6+S9nnVdaru3UWldp3HUYRjOIEzcOESanALDWgBgQSe4RXerCfrxXq3PhajBSvfOYI/sD5/AHqKkak=</latexit>
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Non-normal networks

Definition (operational). It must contain a large Direct 
Acyclic Graph (DAG).

Definition (mathematical). A network is non-normal, if its 
adjacency matrix       does satisfy                     .Aij

<latexit sha1_base64="Qal21wwY2KHuiEcVXcZWC13KNzM=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeoF48RzAOSJcxOZpNJ5rHMzAphyT948aCIV//Hm3/jJNmDJhY0FFXddHdFCWfG+v63V1hb39jcKm6Xdnb39g/Kh0dNo1JNaIMornQ7woZyJmnDMstpO9EUi4jTVjS+m/mtJ6oNU/LRThIaCjyQLGYEWyc1b3oZG0175Ypf9edAqyTISQVy1Hvlr25fkVRQaQnHxnQCP7FhhrVlhNNpqZsammAyxgPacVRiQU2Yza+dojOn9FGstCtp0Vz9PZFhYcxERK5TYDs0y95M/M/rpDa+DjMmk9RSSRaL4pQjq9DsddRnmhLLJ45gopm7FZEh1phYF1DJhRAsv7xKmhfVwK8GD5eV2m0eRxFO4BTOIYArqME91KEBBEbwDK/w5invxXv3PhatBS+fOYY/8D5/AJi3jyE=</latexit><latexit sha1_base64="Qal21wwY2KHuiEcVXcZWC13KNzM=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeoF48RzAOSJcxOZpNJ5rHMzAphyT948aCIV//Hm3/jJNmDJhY0FFXddHdFCWfG+v63V1hb39jcKm6Xdnb39g/Kh0dNo1JNaIMornQ7woZyJmnDMstpO9EUi4jTVjS+m/mtJ6oNU/LRThIaCjyQLGYEWyc1b3oZG0175Ypf9edAqyTISQVy1Hvlr25fkVRQaQnHxnQCP7FhhrVlhNNpqZsammAyxgPacVRiQU2Yza+dojOn9FGstCtp0Vz9PZFhYcxERK5TYDs0y95M/M/rpDa+DjMmk9RSSRaL4pQjq9DsddRnmhLLJ45gopm7FZEh1phYF1DJhRAsv7xKmhfVwK8GD5eV2m0eRxFO4BTOIYArqME91KEBBEbwDK/w5invxXv3PhatBS+fOYY/8D5/AJi3jyE=</latexit><latexit sha1_base64="Qal21wwY2KHuiEcVXcZWC13KNzM=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeoF48RzAOSJcxOZpNJ5rHMzAphyT948aCIV//Hm3/jJNmDJhY0FFXddHdFCWfG+v63V1hb39jcKm6Xdnb39g/Kh0dNo1JNaIMornQ7woZyJmnDMstpO9EUi4jTVjS+m/mtJ6oNU/LRThIaCjyQLGYEWyc1b3oZG0175Ypf9edAqyTISQVy1Hvlr25fkVRQaQnHxnQCP7FhhrVlhNNpqZsammAyxgPacVRiQU2Yza+dojOn9FGstCtp0Vz9PZFhYcxERK5TYDs0y95M/M/rpDa+DjMmk9RSSRaL4pQjq9DsddRnmhLLJ45gopm7FZEh1phYF1DJhRAsv7xKmhfVwK8GD5eV2m0eRxFO4BTOIYArqME91KEBBEbwDK/w5invxXv3PhatBS+fOYY/8D5/AJi3jyE=</latexit><latexit sha1_base64="Qal21wwY2KHuiEcVXcZWC13KNzM=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeoF48RzAOSJcxOZpNJ5rHMzAphyT948aCIV//Hm3/jJNmDJhY0FFXddHdFCWfG+v63V1hb39jcKm6Xdnb39g/Kh0dNo1JNaIMornQ7woZyJmnDMstpO9EUi4jTVjS+m/mtJ6oNU/LRThIaCjyQLGYEWyc1b3oZG0175Ypf9edAqyTISQVy1Hvlr25fkVRQaQnHxnQCP7FhhrVlhNNpqZsammAyxgPacVRiQU2Yza+dojOn9FGstCtp0Vz9PZFhYcxERK5TYDs0y95M/M/rpDa+DjMmk9RSSRaL4pQjq9DsddRnmhLLJ45gopm7FZEh1phYF1DJhRAsv7xKmhfVwK8GD5eV2m0eRxFO4BTOIYArqME91KEBBEbwDK/w5invxXv3PhatBS+fOYY/8D5/AJi3jyE=</latexit>

AAT 6= ATA
<latexit sha1_base64="nrsAHgpUb7Gs4WGrOdGcJi2I9Sk=">AAAB+HicbVDLTsMwENyUVymPBjhysaiQOFUJQoJjCxeORepLakPluE5r1XGC7SCVqF/ChQMIceVTuPE3OG0O0DLSakczu/J6/JgzpR3n2yqsrW9sbhW3Szu7e/tl++CwraJEEtoiEY9k18eKciZoSzPNaTeWFIc+px1/cpP5nUcqFYtEU09j6oV4JFjACNZGGtjlOqrfN/uCPmQd1Qd2xak6c6BV4uakAjkaA/urP4xIElKhCcdK9Vwn1l6KpWaE01mpnygaYzLBI9ozVOCQKi+dHz5Dp0YZoiCSpoRGc/X3RopDpaahbyZDrMdq2cvE/7xeooMrL2UiTjQVZPFQkHCkI5SlgIZMUqL51BBMJDO3IjLGEhNtsiqZENzlL6+S9nnVdaru3UWldp3HUYRjOIEzcOESanALDWgBgQSe4RXerCfrxXq3PhajBSvfOYI/sD5/AHqKkak=</latexit><latexit sha1_base64="nrsAHgpUb7Gs4WGrOdGcJi2I9Sk=">AAAB+HicbVDLTsMwENyUVymPBjhysaiQOFUJQoJjCxeORepLakPluE5r1XGC7SCVqF/ChQMIceVTuPE3OG0O0DLSakczu/J6/JgzpR3n2yqsrW9sbhW3Szu7e/tl++CwraJEEtoiEY9k18eKciZoSzPNaTeWFIc+px1/cpP5nUcqFYtEU09j6oV4JFjACNZGGtjlOqrfN/uCPmQd1Qd2xak6c6BV4uakAjkaA/urP4xIElKhCcdK9Vwn1l6KpWaE01mpnygaYzLBI9ozVOCQKi+dHz5Dp0YZoiCSpoRGc/X3RopDpaahbyZDrMdq2cvE/7xeooMrL2UiTjQVZPFQkHCkI5SlgIZMUqL51BBMJDO3IjLGEhNtsiqZENzlL6+S9nnVdaru3UWldp3HUYRjOIEzcOESanALDWgBgQSe4RXerCfrxXq3PhajBSvfOYI/sD5/AHqKkak=</latexit><latexit sha1_base64="nrsAHgpUb7Gs4WGrOdGcJi2I9Sk=">AAAB+HicbVDLTsMwENyUVymPBjhysaiQOFUJQoJjCxeORepLakPluE5r1XGC7SCVqF/ChQMIceVTuPE3OG0O0DLSakczu/J6/JgzpR3n2yqsrW9sbhW3Szu7e/tl++CwraJEEtoiEY9k18eKciZoSzPNaTeWFIc+px1/cpP5nUcqFYtEU09j6oV4JFjACNZGGtjlOqrfN/uCPmQd1Qd2xak6c6BV4uakAjkaA/urP4xIElKhCcdK9Vwn1l6KpWaE01mpnygaYzLBI9ozVOCQKi+dHz5Dp0YZoiCSpoRGc/X3RopDpaahbyZDrMdq2cvE/7xeooMrL2UiTjQVZPFQkHCkI5SlgIZMUqL51BBMJDO3IjLGEhNtsiqZENzlL6+S9nnVdaru3UWldp3HUYRjOIEzcOESanALDWgBgQSe4RXerCfrxXq3PhajBSvfOYI/sD5/AHqKkak=</latexit><latexit sha1_base64="nrsAHgpUb7Gs4WGrOdGcJi2I9Sk=">AAAB+HicbVDLTsMwENyUVymPBjhysaiQOFUJQoJjCxeORepLakPluE5r1XGC7SCVqF/ChQMIceVTuPE3OG0O0DLSakczu/J6/JgzpR3n2yqsrW9sbhW3Szu7e/tl++CwraJEEtoiEY9k18eKciZoSzPNaTeWFIc+px1/cpP5nUcqFYtEU09j6oV4JFjACNZGGtjlOqrfN/uCPmQd1Qd2xak6c6BV4uakAjkaA/urP4xIElKhCcdK9Vwn1l6KpWaE01mpnygaYzLBI9ozVOCQKi+dHz5Dp0YZoiCSpoRGc/X3RopDpaahbyZDrMdq2cvE/7xeooMrL2UiTjQVZPFQkHCkI5SlgIZMUqL51BBMJDO3IjLGEhNtsiqZENzlL6+S9nnVdaru3UWldp3HUYRjOIEzcOESanALDWgBgQSe4RXerCfrxXq3PhajBSvfOYI/sD5/AHqKkak=</latexit>
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Non-normal networks

Definition (operational). It must contain a large Direct 
Acyclic Graph (DAG).

Definition (mathematical). A network is non-normal, if its 
adjacency matrix       does satisfy                     .Aij

<latexit sha1_base64="Qal21wwY2KHuiEcVXcZWC13KNzM=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeoF48RzAOSJcxOZpNJ5rHMzAphyT948aCIV//Hm3/jJNmDJhY0FFXddHdFCWfG+v63V1hb39jcKm6Xdnb39g/Kh0dNo1JNaIMornQ7woZyJmnDMstpO9EUi4jTVjS+m/mtJ6oNU/LRThIaCjyQLGYEWyc1b3oZG0175Ypf9edAqyTISQVy1Hvlr25fkVRQaQnHxnQCP7FhhrVlhNNpqZsammAyxgPacVRiQU2Yza+dojOn9FGstCtp0Vz9PZFhYcxERK5TYDs0y95M/M/rpDa+DjMmk9RSSRaL4pQjq9DsddRnmhLLJ45gopm7FZEh1phYF1DJhRAsv7xKmhfVwK8GD5eV2m0eRxFO4BTOIYArqME91KEBBEbwDK/w5invxXv3PhatBS+fOYY/8D5/AJi3jyE=</latexit><latexit sha1_base64="Qal21wwY2KHuiEcVXcZWC13KNzM=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeoF48RzAOSJcxOZpNJ5rHMzAphyT948aCIV//Hm3/jJNmDJhY0FFXddHdFCWfG+v63V1hb39jcKm6Xdnb39g/Kh0dNo1JNaIMornQ7woZyJmnDMstpO9EUi4jTVjS+m/mtJ6oNU/LRThIaCjyQLGYEWyc1b3oZG0175Ypf9edAqyTISQVy1Hvlr25fkVRQaQnHxnQCP7FhhrVlhNNpqZsammAyxgPacVRiQU2Yza+dojOn9FGstCtp0Vz9PZFhYcxERK5TYDs0y95M/M/rpDa+DjMmk9RSSRaL4pQjq9DsddRnmhLLJ45gopm7FZEh1phYF1DJhRAsv7xKmhfVwK8GD5eV2m0eRxFO4BTOIYArqME91KEBBEbwDK/w5invxXv3PhatBS+fOYY/8D5/AJi3jyE=</latexit><latexit sha1_base64="Qal21wwY2KHuiEcVXcZWC13KNzM=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeoF48RzAOSJcxOZpNJ5rHMzAphyT948aCIV//Hm3/jJNmDJhY0FFXddHdFCWfG+v63V1hb39jcKm6Xdnb39g/Kh0dNo1JNaIMornQ7woZyJmnDMstpO9EUi4jTVjS+m/mtJ6oNU/LRThIaCjyQLGYEWyc1b3oZG0175Ypf9edAqyTISQVy1Hvlr25fkVRQaQnHxnQCP7FhhrVlhNNpqZsammAyxgPacVRiQU2Yza+dojOn9FGstCtp0Vz9PZFhYcxERK5TYDs0y95M/M/rpDa+DjMmk9RSSRaL4pQjq9DsddRnmhLLJ45gopm7FZEh1phYF1DJhRAsv7xKmhfVwK8GD5eV2m0eRxFO4BTOIYArqME91KEBBEbwDK/w5invxXv3PhatBS+fOYY/8D5/AJi3jyE=</latexit><latexit sha1_base64="Qal21wwY2KHuiEcVXcZWC13KNzM=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeoF48RzAOSJcxOZpNJ5rHMzAphyT948aCIV//Hm3/jJNmDJhY0FFXddHdFCWfG+v63V1hb39jcKm6Xdnb39g/Kh0dNo1JNaIMornQ7woZyJmnDMstpO9EUi4jTVjS+m/mtJ6oNU/LRThIaCjyQLGYEWyc1b3oZG0175Ypf9edAqyTISQVy1Hvlr25fkVRQaQnHxnQCP7FhhrVlhNNpqZsammAyxgPacVRiQU2Yza+dojOn9FGstCtp0Vz9PZFhYcxERK5TYDs0y95M/M/rpDa+DjMmk9RSSRaL4pQjq9DsddRnmhLLJ45gopm7FZEh1phYF1DJhRAsv7xKmhfVwK8GD5eV2m0eRxFO4BTOIYArqME91KEBBEbwDK/w5invxXv3PhatBS+fOYY/8D5/AJi3jyE=</latexit>
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<latexit sha1_base64="Qal21wwY2KHuiEcVXcZWC13KNzM=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeoF48RzAOSJcxOZpNJ5rHMzAphyT948aCIV//Hm3/jJNmDJhY0FFXddHdFCWfG+v63V1hb39jcKm6Xdnb39g/Kh0dNo1JNaIMornQ7woZyJmnDMstpO9EUi4jTVjS+m/mtJ6oNU/LRThIaCjyQLGYEWyc1b3oZG0175Ypf9edAqyTISQVy1Hvlr25fkVRQaQnHxnQCP7FhhrVlhNNpqZsammAyxgPacVRiQU2Yza+dojOn9FGstCtp0Vz9PZFhYcxERK5TYDs0y95M/M/rpDa+DjMmk9RSSRaL4pQjq9DsddRnmhLLJ45gopm7FZEh1phYF1DJhRAsv7xKmhfVwK8GD5eV2m0eRxFO4BTOIYArqME91KEBBEbwDK/w5invxXv3PhatBS+fOYY/8D5/AJi3jyE=</latexit><latexit sha1_base64="Qal21wwY2KHuiEcVXcZWC13KNzM=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeoF48RzAOSJcxOZpNJ5rHMzAphyT948aCIV//Hm3/jJNmDJhY0FFXddHdFCWfG+v63V1hb39jcKm6Xdnb39g/Kh0dNo1JNaIMornQ7woZyJmnDMstpO9EUi4jTVjS+m/mtJ6oNU/LRThIaCjyQLGYEWyc1b3oZG0175Ypf9edAqyTISQVy1Hvlr25fkVRQaQnHxnQCP7FhhrVlhNNpqZsammAyxgPacVRiQU2Yza+dojOn9FGstCtp0Vz9PZFhYcxERK5TYDs0y95M/M/rpDa+DjMmk9RSSRaL4pQjq9DsddRnmhLLJ45gopm7FZEh1phYF1DJhRAsv7xKmhfVwK8GD5eV2m0eRxFO4BTOIYArqME91KEBBEbwDK/w5invxXv3PhatBS+fOYY/8D5/AJi3jyE=</latexit><latexit sha1_base64="Qal21wwY2KHuiEcVXcZWC13KNzM=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeoF48RzAOSJcxOZpNJ5rHMzAphyT948aCIV//Hm3/jJNmDJhY0FFXddHdFCWfG+v63V1hb39jcKm6Xdnb39g/Kh0dNo1JNaIMornQ7woZyJmnDMstpO9EUi4jTVjS+m/mtJ6oNU/LRThIaCjyQLGYEWyc1b3oZG0175Ypf9edAqyTISQVy1Hvlr25fkVRQaQnHxnQCP7FhhrVlhNNpqZsammAyxgPacVRiQU2Yza+dojOn9FGstCtp0Vz9PZFhYcxERK5TYDs0y95M/M/rpDa+DjMmk9RSSRaL4pQjq9DsddRnmhLLJ45gopm7FZEh1phYF1DJhRAsv7xKmhfVwK8GD5eV2m0eRxFO4BTOIYArqME91KEBBEbwDK/w5invxXv3PhatBS+fOYY/8D5/AJi3jyE=</latexit><latexit sha1_base64="Qal21wwY2KHuiEcVXcZWC13KNzM=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeoF48RzAOSJcxOZpNJ5rHMzAphyT948aCIV//Hm3/jJNmDJhY0FFXddHdFCWfG+v63V1hb39jcKm6Xdnb39g/Kh0dNo1JNaIMornQ7woZyJmnDMstpO9EUi4jTVjS+m/mtJ6oNU/LRThIaCjyQLGYEWyc1b3oZG0175Ypf9edAqyTISQVy1Hvlr25fkVRQaQnHxnQCP7FhhrVlhNNpqZsammAyxgPacVRiQU2Yza+dojOn9FGstCtp0Vz9PZFhYcxERK5TYDs0y95M/M/rpDa+DjMmk9RSSRaL4pQjq9DsddRnmhLLJ45gopm7FZEh1phYF1DJhRAsv7xKmhfVwK8GD5eV2m0eRxFO4BTOIYArqME91KEBBEbwDK/w5invxXv3PhatBS+fOYY/8D5/AJi3jyE=</latexit>

AAT 6= ATA
<latexit sha1_base64="nrsAHgpUb7Gs4WGrOdGcJi2I9Sk=">AAAB+HicbVDLTsMwENyUVymPBjhysaiQOFUJQoJjCxeORepLakPluE5r1XGC7SCVqF/ChQMIceVTuPE3OG0O0DLSakczu/J6/JgzpR3n2yqsrW9sbhW3Szu7e/tl++CwraJEEtoiEY9k18eKciZoSzPNaTeWFIc+px1/cpP5nUcqFYtEU09j6oV4JFjACNZGGtjlOqrfN/uCPmQd1Qd2xak6c6BV4uakAjkaA/urP4xIElKhCcdK9Vwn1l6KpWaE01mpnygaYzLBI9ozVOCQKi+dHz5Dp0YZoiCSpoRGc/X3RopDpaahbyZDrMdq2cvE/7xeooMrL2UiTjQVZPFQkHCkI5SlgIZMUqL51BBMJDO3IjLGEhNtsiqZENzlL6+S9nnVdaru3UWldp3HUYRjOIEzcOESanALDWgBgQSe4RXerCfrxXq3PhajBSvfOYI/sD5/AHqKkak=</latexit><latexit sha1_base64="nrsAHgpUb7Gs4WGrOdGcJi2I9Sk=">AAAB+HicbVDLTsMwENyUVymPBjhysaiQOFUJQoJjCxeORepLakPluE5r1XGC7SCVqF/ChQMIceVTuPE3OG0O0DLSakczu/J6/JgzpR3n2yqsrW9sbhW3Szu7e/tl++CwraJEEtoiEY9k18eKciZoSzPNaTeWFIc+px1/cpP5nUcqFYtEU09j6oV4JFjACNZGGtjlOqrfN/uCPmQd1Qd2xak6c6BV4uakAjkaA/urP4xIElKhCcdK9Vwn1l6KpWaE01mpnygaYzLBI9ozVOCQKi+dHz5Dp0YZoiCSpoRGc/X3RopDpaahbyZDrMdq2cvE/7xeooMrL2UiTjQVZPFQkHCkI5SlgIZMUqL51BBMJDO3IjLGEhNtsiqZENzlL6+S9nnVdaru3UWldp3HUYRjOIEzcOESanALDWgBgQSe4RXerCfrxXq3PhajBSvfOYI/sD5/AHqKkak=</latexit><latexit sha1_base64="nrsAHgpUb7Gs4WGrOdGcJi2I9Sk=">AAAB+HicbVDLTsMwENyUVymPBjhysaiQOFUJQoJjCxeORepLakPluE5r1XGC7SCVqF/ChQMIceVTuPE3OG0O0DLSakczu/J6/JgzpR3n2yqsrW9sbhW3Szu7e/tl++CwraJEEtoiEY9k18eKciZoSzPNaTeWFIc+px1/cpP5nUcqFYtEU09j6oV4JFjACNZGGtjlOqrfN/uCPmQd1Qd2xak6c6BV4uakAjkaA/urP4xIElKhCcdK9Vwn1l6KpWaE01mpnygaYzLBI9ozVOCQKi+dHz5Dp0YZoiCSpoRGc/X3RopDpaahbyZDrMdq2cvE/7xeooMrL2UiTjQVZPFQkHCkI5SlgIZMUqL51BBMJDO3IjLGEhNtsiqZENzlL6+S9nnVdaru3UWldp3HUYRjOIEzcOESanALDWgBgQSe4RXerCfrxXq3PhajBSvfOYI/sD5/AHqKkak=</latexit><latexit sha1_base64="nrsAHgpUb7Gs4WGrOdGcJi2I9Sk=">AAAB+HicbVDLTsMwENyUVymPBjhysaiQOFUJQoJjCxeORepLakPluE5r1XGC7SCVqF/ChQMIceVTuPE3OG0O0DLSakczu/J6/JgzpR3n2yqsrW9sbhW3Szu7e/tl++CwraJEEtoiEY9k18eKciZoSzPNaTeWFIc+px1/cpP5nUcqFYtEU09j6oV4JFjACNZGGtjlOqrfN/uCPmQd1Qd2xak6c6BV4uakAjkaA/urP4xIElKhCcdK9Vwn1l6KpWaE01mpnygaYzLBI9ozVOCQKi+dHz5Dp0YZoiCSpoRGc/X3RopDpaahbyZDrMdq2cvE/7xeooMrL2UiTjQVZPFQkHCkI5SlgIZMUqL51BBMJDO3IjLGEhNtsiqZENzlL6+S9nnVdaru3UWldp3HUYRjOIEzcOESanALDWgBgQSe4RXerCfrxXq3PhajBSvfOYI/sD5/AHqKkak=</latexit>



www.unamur.be timoteo.carletti@unamur.be

Non-normal networks: DAG backbone

Adjacency matrix directed network

Aij =

(
1 if there exists j ! i

0 otherwise
<latexit sha1_base64="VrLjksLwNbGkk+N/3iSBg0VFCrU="></latexit><latexit sha1_base64="VrLjksLwNbGkk+N/3iSBg0VFCrU="></latexit><latexit sha1_base64="VrLjksLwNbGkk+N/3iSBg0VFCrU="></latexit><latexit sha1_base64="VrLjksLwNbGkk+N/3iSBg0VFCrU="></latexit>
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(
1 if there exists j ! i

0 otherwise
<latexit sha1_base64="VrLjksLwNbGkk+N/3iSBg0VFCrU="></latexit><latexit sha1_base64="VrLjksLwNbGkk+N/3iSBg0VFCrU="></latexit><latexit sha1_base64="VrLjksLwNbGkk+N/3iSBg0VFCrU="></latexit><latexit sha1_base64="VrLjksLwNbGkk+N/3iSBg0VFCrU="></latexit>

A = (
<latexit sha1_base64="eTq1/s9f4/oEOSlTeQSU6pI7d14=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBahp5KIoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWR2UK27NXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqx5bs1rXlXqt3kcRTiDc6iCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AbPmMrA==</latexit><latexit sha1_base64="eTq1/s9f4/oEOSlTeQSU6pI7d14=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBahp5KIoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWR2UK27NXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqx5bs1rXlXqt3kcRTiDc6iCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AbPmMrA==</latexit><latexit sha1_base64="eTq1/s9f4/oEOSlTeQSU6pI7d14=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBahp5KIoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWR2UK27NXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqx5bs1rXlXqt3kcRTiDc6iCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AbPmMrA==</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="A0clpiRiepnj1lH8iwAHOhHlLzQ=">AAAB3XicbZBLSwMxFIXv1FetVatbN8EidFVm3OhScOOyBfuAtpRMeqeNzWSG5I5Qhv4CNy4U8W+589+YPhbaeiDwcU5C7j1hqqQl3//2Cju7e/sHxcPSUfn45LRyVm7bJDMCWyJRiemG3KKSGlskSWE3NcjjUGEnnN4v8s4zGisT/UizFAcxH2sZScHJWc3asFL16/5SbBuCNVRhrcaw8tUfJSKLUZNQ3Npe4Kc0yLkhKRTOS/3MYsrFlI+x51DzGO0gXw46Z1fOGbEoMe5oYkv394ucx9bO4tDdjDlN7Ga2MP/LehlFt4Nc6jQj1GL1UZQpRglbbM1G0qAgNXPAhZFuViYm3HBBrpuSKyHYXHkb2tf1wK8HTR+KcAGXUIMAbuAOHqABLRCA8AJv8O49ea/ex6qugrfu7Rz+yPv8AVvDi1k=</latexit><latexit sha1_base64="A0clpiRiepnj1lH8iwAHOhHlLzQ=">AAAB3XicbZBLSwMxFIXv1FetVatbN8EidFVm3OhScOOyBfuAtpRMeqeNzWSG5I5Qhv4CNy4U8W+589+YPhbaeiDwcU5C7j1hqqQl3//2Cju7e/sHxcPSUfn45LRyVm7bJDMCWyJRiemG3KKSGlskSWE3NcjjUGEnnN4v8s4zGisT/UizFAcxH2sZScHJWc3asFL16/5SbBuCNVRhrcaw8tUfJSKLUZNQ3Npe4Kc0yLkhKRTOS/3MYsrFlI+x51DzGO0gXw46Z1fOGbEoMe5oYkv394ucx9bO4tDdjDlN7Ga2MP/LehlFt4Nc6jQj1GL1UZQpRglbbM1G0qAgNXPAhZFuViYm3HBBrpuSKyHYXHkb2tf1wK8HTR+KcAGXUIMAbuAOHqABLRCA8AJv8O49ea/ex6qugrfu7Rz+yPv8AVvDi1k=</latexit><latexit sha1_base64="LkAouhgRmHaxh9jzHX49xoBA4lU=">AAAB6HicbVA9TwJBEJ3DL8Qv1NJmIzGhInc2UhJtLCGRjwQuZG+Zg5W9vcvungm58AtsLDTG1p9k579xgSsUfMkkL+/NZGZekAiujet+O4Wt7Z3dveJ+6eDw6PikfHrW0XGqGLZZLGLVC6hGwSW2DTcCe4lCGgUCu8H0buF3n1BpHssHM0vQj+hY8pAzaqzUqg7LFbfmLkE2iZeTCuRoDstfg1HM0gilYYJq3ffcxPgZVYYzgfPSINWYUDalY+xbKmmE2s+Wh87JlVVGJIyVLWnIUv09kdFI61kU2M6Imole9xbif14/NWHdz7hMUoOSrRaFqSAmJouvyYgrZEbMLKFMcXsrYROqKDM2m5INwVt/eZN0rmueW/NabqVxm8dRhAu4hCp4cAMNuIcmtIEBwjO8wpvz6Lw4787HqrXg5DPn8AfO5w9ruYyo</latexit><latexit sha1_base64="eTq1/s9f4/oEOSlTeQSU6pI7d14=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBahp5KIoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWR2UK27NXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqx5bs1rXlXqt3kcRTiDc6iCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AbPmMrA==</latexit><latexit sha1_base64="eTq1/s9f4/oEOSlTeQSU6pI7d14=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBahp5KIoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWR2UK27NXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqx5bs1rXlXqt3kcRTiDc6iCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AbPmMrA==</latexit><latexit sha1_base64="eTq1/s9f4/oEOSlTeQSU6pI7d14=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBahp5KIoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWR2UK27NXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqx5bs1rXlXqt3kcRTiDc6iCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AbPmMrA==</latexit><latexit sha1_base64="eTq1/s9f4/oEOSlTeQSU6pI7d14=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBahp5KIoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWR2UK27NXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqx5bs1rXlXqt3kcRTiDc6iCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AbPmMrA==</latexit><latexit sha1_base64="eTq1/s9f4/oEOSlTeQSU6pI7d14=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBahp5KIoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWR2UK27NXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqx5bs1rXlXqt3kcRTiDc6iCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AbPmMrA==</latexit><latexit sha1_base64="eTq1/s9f4/oEOSlTeQSU6pI7d14=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBahp5KIoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWR2UK27NXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqx5bs1rXlXqt3kcRTiDc6iCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AbPmMrA==</latexit>
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. . .
<latexit sha1_base64="XpZGHxmcoFMDtkeYDev7aEdPfZQ=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3Q9DhWZQrbl1dw6ySryC1KBAc1D96oeKZTFPkElqTM9zU/RzqlEwyaeVfmZ4StmYDnnP0oTG3Pj5/NopObNKSCKlbSVI5urviZzGxkziwHbGFEdm2ZuJ/3m9DKNrPxdJmiFP2GJRlEmCisxeJ6HQnKGcWEKZFvZWwkZUU4Y2oIoNwVt+eZW0L+qeW/fuL2uNmyKOMpzAKZyDB1fQgDtoQgsYPMIzvMKbo5wX5935WLSWnGLmGP7A+fwBr9+PMA==</latexit><latexit sha1_base64="XpZGHxmcoFMDtkeYDev7aEdPfZQ=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3Q9DhWZQrbl1dw6ySryC1KBAc1D96oeKZTFPkElqTM9zU/RzqlEwyaeVfmZ4StmYDnnP0oTG3Pj5/NopObNKSCKlbSVI5urviZzGxkziwHbGFEdm2ZuJ/3m9DKNrPxdJmiFP2GJRlEmCisxeJ6HQnKGcWEKZFvZWwkZUU4Y2oIoNwVt+eZW0L+qeW/fuL2uNmyKOMpzAKZyDB1fQgDtoQgsYPMIzvMKbo5wX5935WLSWnGLmGP7A+fwBr9+PMA==</latexit><latexit sha1_base64="XpZGHxmcoFMDtkeYDev7aEdPfZQ=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3Q9DhWZQrbl1dw6ySryC1KBAc1D96oeKZTFPkElqTM9zU/RzqlEwyaeVfmZ4StmYDnnP0oTG3Pj5/NopObNKSCKlbSVI5urviZzGxkziwHbGFEdm2ZuJ/3m9DKNrPxdJmiFP2GJRlEmCisxeJ6HQnKGcWEKZFvZWwkZUU4Y2oIoNwVt+eZW0L+qeW/fuL2uNmyKOMpzAKZyDB1fQgDtoQgsYPMIzvMKbo5wX5935WLSWnGLmGP7A+fwBr9+PMA==</latexit><latexit sha1_base64="XpZGHxmcoFMDtkeYDev7aEdPfZQ=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3Q9DhWZQrbl1dw6ySryC1KBAc1D96oeKZTFPkElqTM9zU/RzqlEwyaeVfmZ4StmYDnnP0oTG3Pj5/NopObNKSCKlbSVI5urviZzGxkziwHbGFEdm2ZuJ/3m9DKNrPxdJmiFP2GJRlEmCisxeJ6HQnKGcWEKZFvZWwkZUU4Y2oIoNwVt+eZW0L+qeW/fuL2uNmyKOMpzAKZyDB1fQgDtoQgsYPMIzvMKbo5wX5935WLSWnGLmGP7A+fwBr9+PMA==</latexit> . . .

<latexit sha1_base64="XpZGHxmcoFMDtkeYDev7aEdPfZQ=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3Q9DhWZQrbl1dw6ySryC1KBAc1D96oeKZTFPkElqTM9zU/RzqlEwyaeVfmZ4StmYDnnP0oTG3Pj5/NopObNKSCKlbSVI5urviZzGxkziwHbGFEdm2ZuJ/3m9DKNrPxdJmiFP2GJRlEmCisxeJ6HQnKGcWEKZFvZWwkZUU4Y2oIoNwVt+eZW0L+qeW/fuL2uNmyKOMpzAKZyDB1fQgDtoQgsYPMIzvMKbo5wX5935WLSWnGLmGP7A+fwBr9+PMA==</latexit><latexit sha1_base64="XpZGHxmcoFMDtkeYDev7aEdPfZQ=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3Q9DhWZQrbl1dw6ySryC1KBAc1D96oeKZTFPkElqTM9zU/RzqlEwyaeVfmZ4StmYDnnP0oTG3Pj5/NopObNKSCKlbSVI5urviZzGxkziwHbGFEdm2ZuJ/3m9DKNrPxdJmiFP2GJRlEmCisxeJ6HQnKGcWEKZFvZWwkZUU4Y2oIoNwVt+eZW0L+qeW/fuL2uNmyKOMpzAKZyDB1fQgDtoQgsYPMIzvMKbo5wX5935WLSWnGLmGP7A+fwBr9+PMA==</latexit><latexit sha1_base64="XpZGHxmcoFMDtkeYDev7aEdPfZQ=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3Q9DhWZQrbl1dw6ySryC1KBAc1D96oeKZTFPkElqTM9zU/RzqlEwyaeVfmZ4StmYDnnP0oTG3Pj5/NopObNKSCKlbSVI5urviZzGxkziwHbGFEdm2ZuJ/3m9DKNrPxdJmiFP2GJRlEmCisxeJ6HQnKGcWEKZFvZWwkZUU4Y2oIoNwVt+eZW0L+qeW/fuL2uNmyKOMpzAKZyDB1fQgDtoQgsYPMIzvMKbo5wX5935WLSWnGLmGP7A+fwBr9+PMA==</latexit><latexit sha1_base64="XpZGHxmcoFMDtkeYDev7aEdPfZQ=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3Q9DhWZQrbl1dw6ySryC1KBAc1D96oeKZTFPkElqTM9zU/RzqlEwyaeVfmZ4StmYDnnP0oTG3Pj5/NopObNKSCKlbSVI5urviZzGxkziwHbGFEdm2ZuJ/3m9DKNrPxdJmiFP2GJRlEmCisxeJ6HQnKGcWEKZFvZWwkZUU4Y2oIoNwVt+eZW0L+qeW/fuL2uNmyKOMpzAKZyDB1fQgDtoQgsYPMIzvMKbo5wX5935WLSWnGLmGP7A+fwBr9+PMA==</latexit> . . .
<latexit sha1_base64="XpZGHxmcoFMDtkeYDev7aEdPfZQ=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3Q9DhWZQrbl1dw6ySryC1KBAc1D96oeKZTFPkElqTM9zU/RzqlEwyaeVfmZ4StmYDnnP0oTG3Pj5/NopObNKSCKlbSVI5urviZzGxkziwHbGFEdm2ZuJ/3m9DKNrPxdJmiFP2GJRlEmCisxeJ6HQnKGcWEKZFvZWwkZUU4Y2oIoNwVt+eZW0L+qeW/fuL2uNmyKOMpzAKZyDB1fQgDtoQgsYPMIzvMKbo5wX5935WLSWnGLmGP7A+fwBr9+PMA==</latexit><latexit sha1_base64="XpZGHxmcoFMDtkeYDev7aEdPfZQ=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3Q9DhWZQrbl1dw6ySryC1KBAc1D96oeKZTFPkElqTM9zU/RzqlEwyaeVfmZ4StmYDnnP0oTG3Pj5/NopObNKSCKlbSVI5urviZzGxkziwHbGFEdm2ZuJ/3m9DKNrPxdJmiFP2GJRlEmCisxeJ6HQnKGcWEKZFvZWwkZUU4Y2oIoNwVt+eZW0L+qeW/fuL2uNmyKOMpzAKZyDB1fQgDtoQgsYPMIzvMKbo5wX5935WLSWnGLmGP7A+fwBr9+PMA==</latexit><latexit sha1_base64="XpZGHxmcoFMDtkeYDev7aEdPfZQ=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3Q9DhWZQrbl1dw6ySryC1KBAc1D96oeKZTFPkElqTM9zU/RzqlEwyaeVfmZ4StmYDnnP0oTG3Pj5/NopObNKSCKlbSVI5urviZzGxkziwHbGFEdm2ZuJ/3m9DKNrPxdJmiFP2GJRlEmCisxeJ6HQnKGcWEKZFvZWwkZUU4Y2oIoNwVt+eZW0L+qeW/fuL2uNmyKOMpzAKZyDB1fQgDtoQgsYPMIzvMKbo5wX5935WLSWnGLmGP7A+fwBr9+PMA==</latexit><latexit sha1_base64="XpZGHxmcoFMDtkeYDev7aEdPfZQ=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3Q9DhWZQrbl1dw6ySryC1KBAc1D96oeKZTFPkElqTM9zU/RzqlEwyaeVfmZ4StmYDnnP0oTG3Pj5/NopObNKSCKlbSVI5urviZzGxkziwHbGFEdm2ZuJ/3m9DKNrPxdJmiFP2GJRlEmCisxeJ6HQnKGcWEKZFvZWwkZUU4Y2oIoNwVt+eZW0L+qeW/fuL2uNmyKOMpzAKZyDB1fQgDtoQgsYPMIzvMKbo5wX5935WLSWnGLmGP7A+fwBr9+PMA==</latexit>

0’s & 1’s

(<latexit sha1_base64="eTq1/s9f4/oEOSlTeQSU6pI7d14=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBahp5KIoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWR2UK27NXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqx5bs1rXlXqt3kcRTiDc6iCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AbPmMrA==</latexit> <latexit sha1_base64="eTq1/s9f4/oEOSlTeQSU6pI7d14=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBahp5KIoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWR2UK27NXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqx5bs1rXlXqt3kcRTiDc6iCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AbPmMrA==</latexit> <latexit sha1_base64="eTq1/s9f4/oEOSlTeQSU6pI7d14=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBahp5KIoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWR2UK27NXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqx5bs1rXlXqt3kcRTiDc6iCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AbPmMrA==</latexit> <latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit> <latexit sha1_base64="A0clpiRiepnj1lH8iwAHOhHlLzQ=">AAAB3XicbZBLSwMxFIXv1FetVatbN8EidFVm3OhScOOyBfuAtpRMeqeNzWSG5I5Qhv4CNy4U8W+589+YPhbaeiDwcU5C7j1hqqQl3//2Cju7e/sHxcPSUfn45LRyVm7bJDMCWyJRiemG3KKSGlskSWE3NcjjUGEnnN4v8s4zGisT/UizFAcxH2sZScHJWc3asFL16/5SbBuCNVRhrcaw8tUfJSKLUZNQ3Npe4Kc0yLkhKRTOS/3MYsrFlI+x51DzGO0gXw46Z1fOGbEoMe5oYkv394ucx9bO4tDdjDlN7Ga2MP/LehlFt4Nc6jQj1GL1UZQpRglbbM1G0qAgNXPAhZFuViYm3HBBrpuSKyHYXHkb2tf1wK8HTR+KcAGXUIMAbuAOHqABLRCA8AJv8O49ea/ex6qugrfu7Rz+yPv8AVvDi1k=</latexit> <latexit sha1_base64="A0clpiRiepnj1lH8iwAHOhHlLzQ=">AAAB3XicbZBLSwMxFIXv1FetVatbN8EidFVm3OhScOOyBfuAtpRMeqeNzWSG5I5Qhv4CNy4U8W+589+YPhbaeiDwcU5C7j1hqqQl3//2Cju7e/sHxcPSUfn45LRyVm7bJDMCWyJRiemG3KKSGlskSWE3NcjjUGEnnN4v8s4zGisT/UizFAcxH2sZScHJWc3asFL16/5SbBuCNVRhrcaw8tUfJSKLUZNQ3Npe4Kc0yLkhKRTOS/3MYsrFlI+x51DzGO0gXw46Z1fOGbEoMe5oYkv394ucx9bO4tDdjDlN7Ga2MP/LehlFt4Nc6jQj1GL1UZQpRglbbM1G0qAgNXPAhZFuViYm3HBBrpuSKyHYXHkb2tf1wK8HTR+KcAGXUIMAbuAOHqABLRCA8AJv8O49ea/ex6qugrfu7Rz+yPv8AVvDi1k=</latexit> <latexit sha1_base64="LkAouhgRmHaxh9jzHX49xoBA4lU=">AAAB6HicbVA9TwJBEJ3DL8Qv1NJmIzGhInc2UhJtLCGRjwQuZG+Zg5W9vcvungm58AtsLDTG1p9k579xgSsUfMkkL+/NZGZekAiujet+O4Wt7Z3dveJ+6eDw6PikfHrW0XGqGLZZLGLVC6hGwSW2DTcCe4lCGgUCu8H0buF3n1BpHssHM0vQj+hY8pAzaqzUqg7LFbfmLkE2iZeTCuRoDstfg1HM0gilYYJq3ffcxPgZVYYzgfPSINWYUDalY+xbKmmE2s+Wh87JlVVGJIyVLWnIUv09kdFI61kU2M6Imole9xbif14/NWHdz7hMUoOSrRaFqSAmJouvyYgrZEbMLKFMcXsrYROqKDM2m5INwVt/eZN0rmueW/NabqVxm8dRhAu4hCp4cAMNuIcmtIEBwjO8wpvz6Lw4787HqrXg5DPn8AfO5w9ruYyo</latexit> <latexit sha1_base64="eTq1/s9f4/oEOSlTeQSU6pI7d14=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBahp5KIoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWR2UK27NXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqx5bs1rXlXqt3kcRTiDc6iCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AbPmMrA==</latexit> <latexit sha1_base64="eTq1/s9f4/oEOSlTeQSU6pI7d14=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBahp5KIoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWR2UK27NXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqx5bs1rXlXqt3kcRTiDc6iCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AbPmMrA==</latexit> <latexit sha1_base64="eTq1/s9f4/oEOSlTeQSU6pI7d14=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBahp5KIoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWR2UK27NXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqx5bs1rXlXqt3kcRTiDc6iCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AbPmMrA==</latexit> <latexit sha1_base64="eTq1/s9f4/oEOSlTeQSU6pI7d14=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBahp5KIoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWR2UK27NXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqx5bs1rXlXqt3kcRTiDc6iCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AbPmMrA==</latexit> <latexit sha1_base64="eTq1/s9f4/oEOSlTeQSU6pI7d14=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBahp5KIoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWR2UK27NXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqx5bs1rXlXqt3kcRTiDc6iCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AbPmMrA==</latexit> <latexit sha1_base64="eTq1/s9f4/oEOSlTeQSU6pI7d14=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBahp5KIoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWR2UK27NXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqx5bs1rXlXqt3kcRTiDc6iCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AbPmMrA==</latexit>

0’s & 1’s
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Non-normal networks: DAG backbone

Adjacency matrix directed network

Aij =

(
1 if there exists j ! i

0 otherwise
<latexit sha1_base64="VrLjksLwNbGkk+N/3iSBg0VFCrU="></latexit><latexit sha1_base64="VrLjksLwNbGkk+N/3iSBg0VFCrU="></latexit><latexit sha1_base64="VrLjksLwNbGkk+N/3iSBg0VFCrU="></latexit><latexit sha1_base64="VrLjksLwNbGkk+N/3iSBg0VFCrU="></latexit>

A = (
<latexit sha1_base64="eTq1/s9f4/oEOSlTeQSU6pI7d14=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBahp5KIoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWR2UK27NXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqx5bs1rXlXqt3kcRTiDc6iCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AbPmMrA==</latexit><latexit sha1_base64="eTq1/s9f4/oEOSlTeQSU6pI7d14=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBahp5KIoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWR2UK27NXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqx5bs1rXlXqt3kcRTiDc6iCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AbPmMrA==</latexit><latexit sha1_base64="eTq1/s9f4/oEOSlTeQSU6pI7d14=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBahp5KIoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWR2UK27NXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqx5bs1rXlXqt3kcRTiDc6iCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AbPmMrA==</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="A0clpiRiepnj1lH8iwAHOhHlLzQ=">AAAB3XicbZBLSwMxFIXv1FetVatbN8EidFVm3OhScOOyBfuAtpRMeqeNzWSG5I5Qhv4CNy4U8W+589+YPhbaeiDwcU5C7j1hqqQl3//2Cju7e/sHxcPSUfn45LRyVm7bJDMCWyJRiemG3KKSGlskSWE3NcjjUGEnnN4v8s4zGisT/UizFAcxH2sZScHJWc3asFL16/5SbBuCNVRhrcaw8tUfJSKLUZNQ3Npe4Kc0yLkhKRTOS/3MYsrFlI+x51DzGO0gXw46Z1fOGbEoMe5oYkv394ucx9bO4tDdjDlN7Ga2MP/LehlFt4Nc6jQj1GL1UZQpRglbbM1G0qAgNXPAhZFuViYm3HBBrpuSKyHYXHkb2tf1wK8HTR+KcAGXUIMAbuAOHqABLRCA8AJv8O49ea/ex6qugrfu7Rz+yPv8AVvDi1k=</latexit><latexit sha1_base64="A0clpiRiepnj1lH8iwAHOhHlLzQ=">AAAB3XicbZBLSwMxFIXv1FetVatbN8EidFVm3OhScOOyBfuAtpRMeqeNzWSG5I5Qhv4CNy4U8W+589+YPhbaeiDwcU5C7j1hqqQl3//2Cju7e/sHxcPSUfn45LRyVm7bJDMCWyJRiemG3KKSGlskSWE3NcjjUGEnnN4v8s4zGisT/UizFAcxH2sZScHJWc3asFL16/5SbBuCNVRhrcaw8tUfJSKLUZNQ3Npe4Kc0yLkhKRTOS/3MYsrFlI+x51DzGO0gXw46Z1fOGbEoMe5oYkv394ucx9bO4tDdjDlN7Ga2MP/LehlFt4Nc6jQj1GL1UZQpRglbbM1G0qAgNXPAhZFuViYm3HBBrpuSKyHYXHkb2tf1wK8HTR+KcAGXUIMAbuAOHqABLRCA8AJv8O49ea/ex6qugrfu7Rz+yPv8AVvDi1k=</latexit><latexit sha1_base64="LkAouhgRmHaxh9jzHX49xoBA4lU=">AAAB6HicbVA9TwJBEJ3DL8Qv1NJmIzGhInc2UhJtLCGRjwQuZG+Zg5W9vcvungm58AtsLDTG1p9k579xgSsUfMkkL+/NZGZekAiujet+O4Wt7Z3dveJ+6eDw6PikfHrW0XGqGLZZLGLVC6hGwSW2DTcCe4lCGgUCu8H0buF3n1BpHssHM0vQj+hY8pAzaqzUqg7LFbfmLkE2iZeTCuRoDstfg1HM0gilYYJq3ffcxPgZVYYzgfPSINWYUDalY+xbKmmE2s+Wh87JlVVGJIyVLWnIUv09kdFI61kU2M6Imole9xbif14/NWHdz7hMUoOSrRaFqSAmJouvyYgrZEbMLKFMcXsrYROqKDM2m5INwVt/eZN0rmueW/NabqVxm8dRhAu4hCp4cAMNuIcmtIEBwjO8wpvz6Lw4787HqrXg5DPn8AfO5w9ruYyo</latexit><latexit sha1_base64="eTq1/s9f4/oEOSlTeQSU6pI7d14=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBahp5KIoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWR2UK27NXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqx5bs1rXlXqt3kcRTiDc6iCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AbPmMrA==</latexit><latexit sha1_base64="eTq1/s9f4/oEOSlTeQSU6pI7d14=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBahp5KIoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWR2UK27NXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqx5bs1rXlXqt3kcRTiDc6iCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AbPmMrA==</latexit><latexit sha1_base64="eTq1/s9f4/oEOSlTeQSU6pI7d14=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBahp5KIoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWR2UK27NXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqx5bs1rXlXqt3kcRTiDc6iCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AbPmMrA==</latexit><latexit sha1_base64="eTq1/s9f4/oEOSlTeQSU6pI7d14=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBahp5KIoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWR2UK27NXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqx5bs1rXlXqt3kcRTiDc6iCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AbPmMrA==</latexit><latexit sha1_base64="eTq1/s9f4/oEOSlTeQSU6pI7d14=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBahp5KIoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWR2UK27NXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqx5bs1rXlXqt3kcRTiDc6iCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AbPmMrA==</latexit><latexit sha1_base64="eTq1/s9f4/oEOSlTeQSU6pI7d14=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBahp5KIoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWR2UK27NXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqx5bs1rXlXqt3kcRTiDc6iCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AbPmMrA==</latexit>

0 0

0

. . . . . . . . .

“many 1’s”

“many 0’s”

(<latexit sha1_base64="eTq1/s9f4/oEOSlTeQSU6pI7d14=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBahp5KIoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWR2UK27NXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqx5bs1rXlXqt3kcRTiDc6iCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AbPmMrA==</latexit> <latexit sha1_base64="eTq1/s9f4/oEOSlTeQSU6pI7d14=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBahp5KIoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWR2UK27NXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqx5bs1rXlXqt3kcRTiDc6iCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AbPmMrA==</latexit> <latexit sha1_base64="eTq1/s9f4/oEOSlTeQSU6pI7d14=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBahp5KIoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWR2UK27NXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqx5bs1rXlXqt3kcRTiDc6iCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AbPmMrA==</latexit> <latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit> <latexit sha1_base64="A0clpiRiepnj1lH8iwAHOhHlLzQ=">AAAB3XicbZBLSwMxFIXv1FetVatbN8EidFVm3OhScOOyBfuAtpRMeqeNzWSG5I5Qhv4CNy4U8W+589+YPhbaeiDwcU5C7j1hqqQl3//2Cju7e/sHxcPSUfn45LRyVm7bJDMCWyJRiemG3KKSGlskSWE3NcjjUGEnnN4v8s4zGisT/UizFAcxH2sZScHJWc3asFL16/5SbBuCNVRhrcaw8tUfJSKLUZNQ3Npe4Kc0yLkhKRTOS/3MYsrFlI+x51DzGO0gXw46Z1fOGbEoMe5oYkv394ucx9bO4tDdjDlN7Ga2MP/LehlFt4Nc6jQj1GL1UZQpRglbbM1G0qAgNXPAhZFuViYm3HBBrpuSKyHYXHkb2tf1wK8HTR+KcAGXUIMAbuAOHqABLRCA8AJv8O49ea/ex6qugrfu7Rz+yPv8AVvDi1k=</latexit> <latexit sha1_base64="A0clpiRiepnj1lH8iwAHOhHlLzQ=">AAAB3XicbZBLSwMxFIXv1FetVatbN8EidFVm3OhScOOyBfuAtpRMeqeNzWSG5I5Qhv4CNy4U8W+589+YPhbaeiDwcU5C7j1hqqQl3//2Cju7e/sHxcPSUfn45LRyVm7bJDMCWyJRiemG3KKSGlskSWE3NcjjUGEnnN4v8s4zGisT/UizFAcxH2sZScHJWc3asFL16/5SbBuCNVRhrcaw8tUfJSKLUZNQ3Npe4Kc0yLkhKRTOS/3MYsrFlI+x51DzGO0gXw46Z1fOGbEoMe5oYkv394ucx9bO4tDdjDlN7Ga2MP/LehlFt4Nc6jQj1GL1UZQpRglbbM1G0qAgNXPAhZFuViYm3HBBrpuSKyHYXHkb2tf1wK8HTR+KcAGXUIMAbuAOHqABLRCA8AJv8O49ea/ex6qugrfu7Rz+yPv8AVvDi1k=</latexit> <latexit sha1_base64="LkAouhgRmHaxh9jzHX49xoBA4lU=">AAAB6HicbVA9TwJBEJ3DL8Qv1NJmIzGhInc2UhJtLCGRjwQuZG+Zg5W9vcvungm58AtsLDTG1p9k579xgSsUfMkkL+/NZGZekAiujet+O4Wt7Z3dveJ+6eDw6PikfHrW0XGqGLZZLGLVC6hGwSW2DTcCe4lCGgUCu8H0buF3n1BpHssHM0vQj+hY8pAzaqzUqg7LFbfmLkE2iZeTCuRoDstfg1HM0gilYYJq3ffcxPgZVYYzgfPSINWYUDalY+xbKmmE2s+Wh87JlVVGJIyVLWnIUv09kdFI61kU2M6Imole9xbif14/NWHdz7hMUoOSrRaFqSAmJouvyYgrZEbMLKFMcXsrYROqKDM2m5INwVt/eZN0rmueW/NabqVxm8dRhAu4hCp4cAMNuIcmtIEBwjO8wpvz6Lw4787HqrXg5DPn8AfO5w9ruYyo</latexit> <latexit sha1_base64="eTq1/s9f4/oEOSlTeQSU6pI7d14=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBahp5KIoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWR2UK27NXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqx5bs1rXlXqt3kcRTiDc6iCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AbPmMrA==</latexit> <latexit sha1_base64="eTq1/s9f4/oEOSlTeQSU6pI7d14=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBahp5KIoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWR2UK27NXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqx5bs1rXlXqt3kcRTiDc6iCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AbPmMrA==</latexit> <latexit sha1_base64="eTq1/s9f4/oEOSlTeQSU6pI7d14=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBahp5KIoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWR2UK27NXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqx5bs1rXlXqt3kcRTiDc6iCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AbPmMrA==</latexit> <latexit sha1_base64="eTq1/s9f4/oEOSlTeQSU6pI7d14=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBahp5KIoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWR2UK27NXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqx5bs1rXlXqt3kcRTiDc6iCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AbPmMrA==</latexit> <latexit sha1_base64="eTq1/s9f4/oEOSlTeQSU6pI7d14=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBahp5KIoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWR2UK27NXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqx5bs1rXlXqt3kcRTiDc6iCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AbPmMrA==</latexit> <latexit sha1_base64="eTq1/s9f4/oEOSlTeQSU6pI7d14=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBahp5KIoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWR2UK27NXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqx5bs1rXlXqt3kcRTiDc6iCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AbPmMrA==</latexit>
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Non-normal networks: DAG backbone

Adjacency matrix directed network

Aij =

(
1 if there exists j ! i

0 otherwise
<latexit sha1_base64="VrLjksLwNbGkk+N/3iSBg0VFCrU="></latexit><latexit sha1_base64="VrLjksLwNbGkk+N/3iSBg0VFCrU="></latexit><latexit sha1_base64="VrLjksLwNbGkk+N/3iSBg0VFCrU="></latexit><latexit sha1_base64="VrLjksLwNbGkk+N/3iSBg0VFCrU="></latexit>

A = (
<latexit sha1_base64="eTq1/s9f4/oEOSlTeQSU6pI7d14=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBahp5KIoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWR2UK27NXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqx5bs1rXlXqt3kcRTiDc6iCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AbPmMrA==</latexit><latexit sha1_base64="eTq1/s9f4/oEOSlTeQSU6pI7d14=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBahp5KIoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWR2UK27NXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqx5bs1rXlXqt3kcRTiDc6iCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AbPmMrA==</latexit><latexit sha1_base64="eTq1/s9f4/oEOSlTeQSU6pI7d14=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBahp5KIoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWR2UK27NXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqx5bs1rXlXqt3kcRTiDc6iCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AbPmMrA==</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="A0clpiRiepnj1lH8iwAHOhHlLzQ=">AAAB3XicbZBLSwMxFIXv1FetVatbN8EidFVm3OhScOOyBfuAtpRMeqeNzWSG5I5Qhv4CNy4U8W+589+YPhbaeiDwcU5C7j1hqqQl3//2Cju7e/sHxcPSUfn45LRyVm7bJDMCWyJRiemG3KKSGlskSWE3NcjjUGEnnN4v8s4zGisT/UizFAcxH2sZScHJWc3asFL16/5SbBuCNVRhrcaw8tUfJSKLUZNQ3Npe4Kc0yLkhKRTOS/3MYsrFlI+x51DzGO0gXw46Z1fOGbEoMe5oYkv394ucx9bO4tDdjDlN7Ga2MP/LehlFt4Nc6jQj1GL1UZQpRglbbM1G0qAgNXPAhZFuViYm3HBBrpuSKyHYXHkb2tf1wK8HTR+KcAGXUIMAbuAOHqABLRCA8AJv8O49ea/ex6qugrfu7Rz+yPv8AVvDi1k=</latexit><latexit sha1_base64="A0clpiRiepnj1lH8iwAHOhHlLzQ=">AAAB3XicbZBLSwMxFIXv1FetVatbN8EidFVm3OhScOOyBfuAtpRMeqeNzWSG5I5Qhv4CNy4U8W+589+YPhbaeiDwcU5C7j1hqqQl3//2Cju7e/sHxcPSUfn45LRyVm7bJDMCWyJRiemG3KKSGlskSWE3NcjjUGEnnN4v8s4zGisT/UizFAcxH2sZScHJWc3asFL16/5SbBuCNVRhrcaw8tUfJSKLUZNQ3Npe4Kc0yLkhKRTOS/3MYsrFlI+x51DzGO0gXw46Z1fOGbEoMe5oYkv394ucx9bO4tDdjDlN7Ga2MP/LehlFt4Nc6jQj1GL1UZQpRglbbM1G0qAgNXPAhZFuViYm3HBBrpuSKyHYXHkb2tf1wK8HTR+KcAGXUIMAbuAOHqABLRCA8AJv8O49ea/ex6qugrfu7Rz+yPv8AVvDi1k=</latexit><latexit sha1_base64="LkAouhgRmHaxh9jzHX49xoBA4lU=">AAAB6HicbVA9TwJBEJ3DL8Qv1NJmIzGhInc2UhJtLCGRjwQuZG+Zg5W9vcvungm58AtsLDTG1p9k579xgSsUfMkkL+/NZGZekAiujet+O4Wt7Z3dveJ+6eDw6PikfHrW0XGqGLZZLGLVC6hGwSW2DTcCe4lCGgUCu8H0buF3n1BpHssHM0vQj+hY8pAzaqzUqg7LFbfmLkE2iZeTCuRoDstfg1HM0gilYYJq3ffcxPgZVYYzgfPSINWYUDalY+xbKmmE2s+Wh87JlVVGJIyVLWnIUv09kdFI61kU2M6Imole9xbif14/NWHdz7hMUoOSrRaFqSAmJouvyYgrZEbMLKFMcXsrYROqKDM2m5INwVt/eZN0rmueW/NabqVxm8dRhAu4hCp4cAMNuIcmtIEBwjO8wpvz6Lw4787HqrXg5DPn8AfO5w9ruYyo</latexit><latexit sha1_base64="eTq1/s9f4/oEOSlTeQSU6pI7d14=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBahp5KIoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWR2UK27NXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqx5bs1rXlXqt3kcRTiDc6iCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AbPmMrA==</latexit><latexit sha1_base64="eTq1/s9f4/oEOSlTeQSU6pI7d14=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBahp5KIoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWR2UK27NXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqx5bs1rXlXqt3kcRTiDc6iCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AbPmMrA==</latexit><latexit sha1_base64="eTq1/s9f4/oEOSlTeQSU6pI7d14=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBahp5KIoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWR2UK27NXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqx5bs1rXlXqt3kcRTiDc6iCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AbPmMrA==</latexit><latexit sha1_base64="eTq1/s9f4/oEOSlTeQSU6pI7d14=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBahp5KIoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWR2UK27NXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqx5bs1rXlXqt3kcRTiDc6iCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AbPmMrA==</latexit><latexit sha1_base64="eTq1/s9f4/oEOSlTeQSU6pI7d14=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBahp5KIoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWR2UK27NXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqx5bs1rXlXqt3kcRTiDc6iCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AbPmMrA==</latexit><latexit sha1_base64="eTq1/s9f4/oEOSlTeQSU6pI7d14=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBahp5KIoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWR2UK27NXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqx5bs1rXlXqt3kcRTiDc6iCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AbPmMrA==</latexit>

0 0

0

. . . . . . . . .

“many 1’s”

“many 0’s”

(<latexit sha1_base64="eTq1/s9f4/oEOSlTeQSU6pI7d14=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBahp5KIoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWR2UK27NXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqx5bs1rXlXqt3kcRTiDc6iCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AbPmMrA==</latexit> <latexit sha1_base64="eTq1/s9f4/oEOSlTeQSU6pI7d14=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBahp5KIoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWR2UK27NXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqx5bs1rXlXqt3kcRTiDc6iCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AbPmMrA==</latexit> <latexit sha1_base64="eTq1/s9f4/oEOSlTeQSU6pI7d14=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBahp5KIoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWR2UK27NXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqx5bs1rXlXqt3kcRTiDc6iCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AbPmMrA==</latexit> <latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit> <latexit sha1_base64="A0clpiRiepnj1lH8iwAHOhHlLzQ=">AAAB3XicbZBLSwMxFIXv1FetVatbN8EidFVm3OhScOOyBfuAtpRMeqeNzWSG5I5Qhv4CNy4U8W+589+YPhbaeiDwcU5C7j1hqqQl3//2Cju7e/sHxcPSUfn45LRyVm7bJDMCWyJRiemG3KKSGlskSWE3NcjjUGEnnN4v8s4zGisT/UizFAcxH2sZScHJWc3asFL16/5SbBuCNVRhrcaw8tUfJSKLUZNQ3Npe4Kc0yLkhKRTOS/3MYsrFlI+x51DzGO0gXw46Z1fOGbEoMe5oYkv394ucx9bO4tDdjDlN7Ga2MP/LehlFt4Nc6jQj1GL1UZQpRglbbM1G0qAgNXPAhZFuViYm3HBBrpuSKyHYXHkb2tf1wK8HTR+KcAGXUIMAbuAOHqABLRCA8AJv8O49ea/ex6qugrfu7Rz+yPv8AVvDi1k=</latexit> <latexit sha1_base64="A0clpiRiepnj1lH8iwAHOhHlLzQ=">AAAB3XicbZBLSwMxFIXv1FetVatbN8EidFVm3OhScOOyBfuAtpRMeqeNzWSG5I5Qhv4CNy4U8W+589+YPhbaeiDwcU5C7j1hqqQl3//2Cju7e/sHxcPSUfn45LRyVm7bJDMCWyJRiemG3KKSGlskSWE3NcjjUGEnnN4v8s4zGisT/UizFAcxH2sZScHJWc3asFL16/5SbBuCNVRhrcaw8tUfJSKLUZNQ3Npe4Kc0yLkhKRTOS/3MYsrFlI+x51DzGO0gXw46Z1fOGbEoMe5oYkv394ucx9bO4tDdjDlN7Ga2MP/LehlFt4Nc6jQj1GL1UZQpRglbbM1G0qAgNXPAhZFuViYm3HBBrpuSKyHYXHkb2tf1wK8HTR+KcAGXUIMAbuAOHqABLRCA8AJv8O49ea/ex6qugrfu7Rz+yPv8AVvDi1k=</latexit> <latexit sha1_base64="LkAouhgRmHaxh9jzHX49xoBA4lU=">AAAB6HicbVA9TwJBEJ3DL8Qv1NJmIzGhInc2UhJtLCGRjwQuZG+Zg5W9vcvungm58AtsLDTG1p9k579xgSsUfMkkL+/NZGZekAiujet+O4Wt7Z3dveJ+6eDw6PikfHrW0XGqGLZZLGLVC6hGwSW2DTcCe4lCGgUCu8H0buF3n1BpHssHM0vQj+hY8pAzaqzUqg7LFbfmLkE2iZeTCuRoDstfg1HM0gilYYJq3ffcxPgZVYYzgfPSINWYUDalY+xbKmmE2s+Wh87JlVVGJIyVLWnIUv09kdFI61kU2M6Imole9xbif14/NWHdz7hMUoOSrRaFqSAmJouvyYgrZEbMLKFMcXsrYROqKDM2m5INwVt/eZN0rmueW/NabqVxm8dRhAu4hCp4cAMNuIcmtIEBwjO8wpvz6Lw4787HqrXg5DPn8AfO5w9ruYyo</latexit> <latexit sha1_base64="eTq1/s9f4/oEOSlTeQSU6pI7d14=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBahp5KIoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWR2UK27NXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqx5bs1rXlXqt3kcRTiDc6iCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AbPmMrA==</latexit> <latexit sha1_base64="eTq1/s9f4/oEOSlTeQSU6pI7d14=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBahp5KIoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWR2UK27NXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqx5bs1rXlXqt3kcRTiDc6iCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AbPmMrA==</latexit> <latexit sha1_base64="eTq1/s9f4/oEOSlTeQSU6pI7d14=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBahp5KIoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWR2UK27NXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqx5bs1rXlXqt3kcRTiDc6iCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AbPmMrA==</latexit> <latexit sha1_base64="eTq1/s9f4/oEOSlTeQSU6pI7d14=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBahp5KIoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWR2UK27NXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqx5bs1rXlXqt3kcRTiDc6iCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AbPmMrA==</latexit> <latexit sha1_base64="eTq1/s9f4/oEOSlTeQSU6pI7d14=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBahp5KIoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWR2UK27NXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqx5bs1rXlXqt3kcRTiDc6iCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AbPmMrA==</latexit> <latexit sha1_base64="eTq1/s9f4/oEOSlTeQSU6pI7d14=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBahp5KIoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWR2UK27NXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqx5bs1rXlXqt3kcRTiDc6iCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AbPmMrA==</latexit>

*

K< =
X

i<j

A⇤
ij

<latexit sha1_base64="l7I3Q+hX7wNc6Ft2U103UoxK+MA=">AAAB/3icbVDLSsNAFJ3UV62vqODGTbAI4qIkIuiiQtWN4KaCfUCbhsl00k47MwkzE6HELPwVNy4UcetvuPNvnLZZaOuByz2ccy9z5/gRJVLZ9reRW1hcWl7JrxbW1jc2t8ztnboMY4FwDYU0FE0fSkwJxzVFFMXNSGDIfIob/vB67DcesJAk5PdqFGGXwR4nAUFQackz92475Yu2jJmXkPIgvdRtkHaOPbNol+wJrHniZKQIMlQ986vdDVHMMFeIQilbjh0pN4FCEURxWmjHEkcQDWEPtzTlkGHpJpP7U+tQK10rCIUurqyJ+nsjgUzKEfP1JIOqL2e9sfif14pVcO4mhEexwhxNHwpiaqnQGodhdYnASNGRJhAJom+1UB8KiJSOrKBDcGa/PE/qJyXHLjl3p8XKVRZHHuyDA3AEHHAGKuAGVEENIPAInsEreDOejBfj3fiYjuaMbGcX/IHx+QNo75Wz</latexit><latexit sha1_base64="l7I3Q+hX7wNc6Ft2U103UoxK+MA=">AAAB/3icbVDLSsNAFJ3UV62vqODGTbAI4qIkIuiiQtWN4KaCfUCbhsl00k47MwkzE6HELPwVNy4UcetvuPNvnLZZaOuByz2ccy9z5/gRJVLZ9reRW1hcWl7JrxbW1jc2t8ztnboMY4FwDYU0FE0fSkwJxzVFFMXNSGDIfIob/vB67DcesJAk5PdqFGGXwR4nAUFQackz92475Yu2jJmXkPIgvdRtkHaOPbNol+wJrHniZKQIMlQ986vdDVHMMFeIQilbjh0pN4FCEURxWmjHEkcQDWEPtzTlkGHpJpP7U+tQK10rCIUurqyJ+nsjgUzKEfP1JIOqL2e9sfif14pVcO4mhEexwhxNHwpiaqnQGodhdYnASNGRJhAJom+1UB8KiJSOrKBDcGa/PE/qJyXHLjl3p8XKVRZHHuyDA3AEHHAGKuAGVEENIPAInsEreDOejBfj3fiYjuaMbGcX/IHx+QNo75Wz</latexit><latexit sha1_base64="l7I3Q+hX7wNc6Ft2U103UoxK+MA=">AAAB/3icbVDLSsNAFJ3UV62vqODGTbAI4qIkIuiiQtWN4KaCfUCbhsl00k47MwkzE6HELPwVNy4UcetvuPNvnLZZaOuByz2ccy9z5/gRJVLZ9reRW1hcWl7JrxbW1jc2t8ztnboMY4FwDYU0FE0fSkwJxzVFFMXNSGDIfIob/vB67DcesJAk5PdqFGGXwR4nAUFQackz92475Yu2jJmXkPIgvdRtkHaOPbNol+wJrHniZKQIMlQ986vdDVHMMFeIQilbjh0pN4FCEURxWmjHEkcQDWEPtzTlkGHpJpP7U+tQK10rCIUurqyJ+nsjgUzKEfP1JIOqL2e9sfif14pVcO4mhEexwhxNHwpiaqnQGodhdYnASNGRJhAJom+1UB8KiJSOrKBDcGa/PE/qJyXHLjl3p8XKVRZHHuyDA3AEHHAGKuAGVEENIPAInsEreDOejBfj3fiYjuaMbGcX/IHx+QNo75Wz</latexit><latexit sha1_base64="l7I3Q+hX7wNc6Ft2U103UoxK+MA=">AAAB/3icbVDLSsNAFJ3UV62vqODGTbAI4qIkIuiiQtWN4KaCfUCbhsl00k47MwkzE6HELPwVNy4UcetvuPNvnLZZaOuByz2ccy9z5/gRJVLZ9reRW1hcWl7JrxbW1jc2t8ztnboMY4FwDYU0FE0fSkwJxzVFFMXNSGDIfIob/vB67DcesJAk5PdqFGGXwR4nAUFQackz92475Yu2jJmXkPIgvdRtkHaOPbNol+wJrHniZKQIMlQ986vdDVHMMFeIQilbjh0pN4FCEURxWmjHEkcQDWEPtzTlkGHpJpP7U+tQK10rCIUurqyJ+nsjgUzKEfP1JIOqL2e9sfif14pVcO4mhEexwhxNHwpiaqnQGodhdYnASNGRJhAJom+1UB8KiJSOrKBDcGa/PE/qJyXHLjl3p8XKVRZHHuyDA3AEHHAGKuAGVEENIPAInsEreDOejBfj3fiYjuaMbGcX/IHx+QNo75Wz</latexit>

K> =
X

i>j

A⇤
ij

<latexit sha1_base64="2uKX04GNY1Z9X2P1Ox/m1vV8Y9Y=">AAAB/3icbVDLSsNAFJ3UV62vqODGzWARxEVJRNCNpepGcFPBPqBNw2Q6aaedTMLMRCgxC3/FjQtF3Pob7vwbp20W2nrgcg/n3MvcOV7EqFSW9W3kFhaXllfyq4W19Y3NLXN7py7DWGBSwyELRdNDkjDKSU1RxUgzEgQFHiMNb3g99hsPREga8ns1iogToB6nPsVIack192475Yu2jAM3oeVBeqnbIO0cu2bRKlkTwHliZ6QIMlRd86vdDXEcEK4wQ1K2bCtSToKEopiRtNCOJYkQHqIeaWnKUUCkk0zuT+GhVrrQD4UuruBE/b2RoEDKUeDpyQCpvpz1xuJ/XitW/rmTUB7FinA8fciPGVQhHIcBu1QQrNhIE4QF1bdC3EcCYaUjK+gQ7Nkvz5P6Scm2SvbdabFylcWRB/vgABwBG5yBCrgBVVADGDyCZ/AK3own48V4Nz6mozkj29kFf2B8/gBvOZW3</latexit><latexit sha1_base64="2uKX04GNY1Z9X2P1Ox/m1vV8Y9Y=">AAAB/3icbVDLSsNAFJ3UV62vqODGzWARxEVJRNCNpepGcFPBPqBNw2Q6aaedTMLMRCgxC3/FjQtF3Pob7vwbp20W2nrgcg/n3MvcOV7EqFSW9W3kFhaXllfyq4W19Y3NLXN7py7DWGBSwyELRdNDkjDKSU1RxUgzEgQFHiMNb3g99hsPREga8ns1iogToB6nPsVIack192475Yu2jAM3oeVBeqnbIO0cu2bRKlkTwHliZ6QIMlRd86vdDXEcEK4wQ1K2bCtSToKEopiRtNCOJYkQHqIeaWnKUUCkk0zuT+GhVrrQD4UuruBE/b2RoEDKUeDpyQCpvpz1xuJ/XitW/rmTUB7FinA8fciPGVQhHIcBu1QQrNhIE4QF1bdC3EcCYaUjK+gQ7Nkvz5P6Scm2SvbdabFylcWRB/vgABwBG5yBCrgBVVADGDyCZ/AK3own48V4Nz6mozkj29kFf2B8/gBvOZW3</latexit><latexit sha1_base64="2uKX04GNY1Z9X2P1Ox/m1vV8Y9Y=">AAAB/3icbVDLSsNAFJ3UV62vqODGzWARxEVJRNCNpepGcFPBPqBNw2Q6aaedTMLMRCgxC3/FjQtF3Pob7vwbp20W2nrgcg/n3MvcOV7EqFSW9W3kFhaXllfyq4W19Y3NLXN7py7DWGBSwyELRdNDkjDKSU1RxUgzEgQFHiMNb3g99hsPREga8ns1iogToB6nPsVIack192475Yu2jAM3oeVBeqnbIO0cu2bRKlkTwHliZ6QIMlRd86vdDXEcEK4wQ1K2bCtSToKEopiRtNCOJYkQHqIeaWnKUUCkk0zuT+GhVrrQD4UuruBE/b2RoEDKUeDpyQCpvpz1xuJ/XitW/rmTUB7FinA8fciPGVQhHIcBu1QQrNhIE4QF1bdC3EcCYaUjK+gQ7Nkvz5P6Scm2SvbdabFylcWRB/vgABwBG5yBCrgBVVADGDyCZ/AK3own48V4Nz6mozkj29kFf2B8/gBvOZW3</latexit><latexit sha1_base64="2uKX04GNY1Z9X2P1Ox/m1vV8Y9Y=">AAAB/3icbVDLSsNAFJ3UV62vqODGzWARxEVJRNCNpepGcFPBPqBNw2Q6aaedTMLMRCgxC3/FjQtF3Pob7vwbp20W2nrgcg/n3MvcOV7EqFSW9W3kFhaXllfyq4W19Y3NLXN7py7DWGBSwyELRdNDkjDKSU1RxUgzEgQFHiMNb3g99hsPREga8ns1iogToB6nPsVIack192475Yu2jAM3oeVBeqnbIO0cu2bRKlkTwHliZ6QIMlRd86vdDXEcEK4wQ1K2bCtSToKEopiRtNCOJYkQHqIeaWnKUUCkk0zuT+GhVrrQD4UuruBE/b2RoEDKUeDpyQCpvpz1xuJ/XitW/rmTUB7FinA8fciPGVQhHIcBu1QQrNhIE4QF1bdC3EcCYaUjK+gQ7Nkvz5P6Scm2SvbdabFylcWRB/vgABwBG5yBCrgBVVADGDyCZ/AK3own48V4Nz6mozkj29kFf2B8/gBvOZW3</latexit>

K = K< +K>
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� := |K< �K>|/K
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A (simple) measure of  
non-normality
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Non-normal networks are “the rule”
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Conclusions

Network non-normality can strongly modify the system 
behavior and create new patchy solutions (patterns).

Network non-normality can be easily measured.

Many real networks exhibit strong non-normality and thus 
challenge our comprehension of their dynamics.

M. Asllani and T. Carletti, Topological resilience in non-
normal networked systems, Physical Review E, 97, (2018), 
042302

M. Asllani and T. Carletti, Universality of non-normality in 
real complex networks, arXiv:1803.11542
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networked systems
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One possible mechanism: Turing instability

Diffusion�

Ac#vator) Inhibitor)

Autocatalysis�
(positive feedback) �

Catalysis �
(positive feedback) �

Inhibition�
(negative feedback) �

Reaction �

+ boundary conditions�
+ initial condition�

                   : Amount of activator �
at time t and position (x,y) �

                   : Amount of inhibitor �
at time t and position (x,y) �

A.M.Turing, The chemical basis of morphogenesis, Phil. Trans. R Soc London B, 237, (1952), pp.37
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(complex) Networks: some definitions

A network is a set of nodes connected by links (edges)

1

2

3

4

5

e1 e2

e3e4

Ex.: 5 nodes and 4 edges (undirected)

The number of links entering (going out) from each node is called in-degree (out-degree)

Ex.: degree node 1 = 3 
degree nodes 2 & 4 = 2 
degree node 3 = 1 
degree node 5 = 0

A network is said to be complex if the degree 
distribution is not trivial, i.e. not constant 
(lattice) nor Poissonian (random, Erdős-Rényi)

Adjacency matrix

Aij =

(
1 if nodes i and j are linked

0 otherwise
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Reaction term:

Nakao H. and Mikhailov A. S.,  
Turing patterns in network-organized activator–inhibitor systems, Nature Physics, 6, pp. 544 (2010)

(
u̇i(t) = f(ui(t), vi(t))

v̇i(t) = g(ui(t), vi(t)) 8i = 1, . . . , n and t > 0.

At each node i=1,…,n, “species” u and v react through some non-linear 
functions f and g depending on the quantities available at node i-th 
(metapopulation assumption)
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Nakao H. and Mikhailov A. S.,  
Turing patterns in network-organized activator–inhibitor systems, Nature Physics, 6, pp. 544 (2010)

Diffusion term:
Diffusive transport of species into a certain node i is given by the sum of 
incoming fluxes to node i from other connected nodes j, fluxes are proportional 
to the concentration difference between the nodes (Fick's law).

1

2

3

4

5

e1 e2

e3e4

Ex.: consider the amount of u in node 1, 
u can enter from 2, 3 and 4 
u can leave 1 to go to 2, 3 and 4

u2 + u3 + u4 � 3u1 =
X

j

A1juj � k1u1 =
X

j

(A1j � �1jkj)uj :=
X

j

L1juj

L is called Laplacian matrix of the network
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Nakao H. and Mikhailov A. S.,  
Turing patterns in network-organized activator–inhibitor systems, Nature Physics, 6, pp. 544 (2010)

(
u̇i(t) = f(ui(t), vi(t)) +Du

Pn
j=1 Lijuj(t)

v̇i(t) = g(ui(t), vi(t)) +Dv
Pn

j=1 Lijvj(t) 8i = 1, . . . , n and t > 0.

Du and Dv are the diffusion coefficients of species u and v

The model:

Observe that because the network is undirected, the matrices A and L are 
symmetric
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Linear asymptotically stable networked systems

~̇x = A~x
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Non-normal networks are “the rule”


