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Order from disorder 
is a leitmotif in 

Nature
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Logistic model ẋ = rx(1� x)
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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>

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>

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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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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||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 (bio)mass

||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

Allee effect on a symmetric network
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Allee effect on a symmetric network

The origin is stable, no heterogeneity will emerge
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||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)

Allee effect on a non-normal network

||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 (bio)mass
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Allee effect on a non-normal network

The origin remains stable but  
small perturbations can now be macroscopically amplified 

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

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, R. Lambiotte and T. Carletti, Structure and 
dynamical behavior of non-normal networks, Science Adv., 
4, (2018), eaau9403
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Complex behaviours  
from simple models

Timoteo Carletti
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Non-normal networks are “the rule”


