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representations in terms of probability distributions,
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This property has been exploited extensively in wave
function representations using generative models such as
restricted Boltzmann machines [19]. For such wave func-
tions, it is also natural to try to approximate P (�) with
a conventional RNN, as illustrated in Fig. 2(a). For later
reference we call this architecture a positive recurrent
neural network wave function (pRNN wave function).
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<latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit><latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit><latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit><latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit>

�1
<latexit sha1_base64="kSoFpoto/NxS8vNWd/QjS9Rr8XE=">AAAB/nicbVDNS8MwHE3n15xfVfHkJTgET6MVQY9DLx4nuDlYS0nTdAvLR0lSYZSB/4oXD4p49e/w5n9juvWgmw9CHu/9fuTlxRmj2njet1NbWV1b36hvNra2d3b33P2Dnpa5wqSLJZOqHyNNGBWka6hhpJ8pgnjMyEM8vin9h0eiNJXi3kwyEnI0FDSlGBkrRe5REEuW6Am3VxFoOuRoGvmR2/Ra3gxwmfgVaYIKncj9ChKJc06EwQxpPfC9zIQFUoZiRqaNINckQ3iMhmRgqUCc6LCYxZ/CU6skMJXKHmHgTP29USCuy4R2kiMz0oteKf7nDXKTXoUFFVluiMDzh9KcQSNh2QVMqCLYsIklCCtqs0I8QgphYxtr2BL8xS8vk955y/da/t1Fs31d1VEHx+AEnAEfXII2uAUd0AUYFOAZvII358l5cd6dj/lozal2DsEfOJ8/0k6WBQ==</latexit><latexit sha1_base64="kSoFpoto/NxS8vNWd/QjS9Rr8XE=">AAAB/nicbVDNS8MwHE3n15xfVfHkJTgET6MVQY9DLx4nuDlYS0nTdAvLR0lSYZSB/4oXD4p49e/w5n9juvWgmw9CHu/9fuTlxRmj2njet1NbWV1b36hvNra2d3b33P2Dnpa5wqSLJZOqHyNNGBWka6hhpJ8pgnjMyEM8vin9h0eiNJXi3kwyEnI0FDSlGBkrRe5REEuW6Am3VxFoOuRoGvmR2/Ra3gxwmfgVaYIKncj9ChKJc06EwQxpPfC9zIQFUoZiRqaNINckQ3iMhmRgqUCc6LCYxZ/CU6skMJXKHmHgTP29USCuy4R2kiMz0oteKf7nDXKTXoUFFVluiMDzh9KcQSNh2QVMqCLYsIklCCtqs0I8QgphYxtr2BL8xS8vk955y/da/t1Fs31d1VEHx+AEnAEfXII2uAUd0AUYFOAZvII358l5cd6dj/lozal2DsEfOJ8/0k6WBQ==</latexit><latexit sha1_base64="kSoFpoto/NxS8vNWd/QjS9Rr8XE=">AAAB/nicbVDNS8MwHE3n15xfVfHkJTgET6MVQY9DLx4nuDlYS0nTdAvLR0lSYZSB/4oXD4p49e/w5n9juvWgmw9CHu/9fuTlxRmj2njet1NbWV1b36hvNra2d3b33P2Dnpa5wqSLJZOqHyNNGBWka6hhpJ8pgnjMyEM8vin9h0eiNJXi3kwyEnI0FDSlGBkrRe5REEuW6Am3VxFoOuRoGvmR2/Ra3gxwmfgVaYIKncj9ChKJc06EwQxpPfC9zIQFUoZiRqaNINckQ3iMhmRgqUCc6LCYxZ/CU6skMJXKHmHgTP29USCuy4R2kiMz0oteKf7nDXKTXoUFFVluiMDzh9KcQSNh2QVMqCLYsIklCCtqs0I8QgphYxtr2BL8xS8vk955y/da/t1Fs31d1VEHx+AEnAEfXII2uAUd0AUYFOAZvII358l5cd6dj/lozal2DsEfOJ8/0k6WBQ==</latexit><latexit sha1_base64="kSoFpoto/NxS8vNWd/QjS9Rr8XE=">AAAB/nicbVDNS8MwHE3n15xfVfHkJTgET6MVQY9DLx4nuDlYS0nTdAvLR0lSYZSB/4oXD4p49e/w5n9juvWgmw9CHu/9fuTlxRmj2njet1NbWV1b36hvNra2d3b33P2Dnpa5wqSLJZOqHyNNGBWka6hhpJ8pgnjMyEM8vin9h0eiNJXi3kwyEnI0FDSlGBkrRe5REEuW6Am3VxFoOuRoGvmR2/Ra3gxwmfgVaYIKncj9ChKJc06EwQxpPfC9zIQFUoZiRqaNINckQ3iMhmRgqUCc6LCYxZ/CU6skMJXKHmHgTP29USCuy4R2kiMz0oteKf7nDXKTXoUFFVluiMDzh9KcQSNh2QVMqCLYsIklCCtqs0I8QgphYxtr2BL8xS8vk955y/da/t1Fs31d1VEHx+AEnAEfXII2uAUd0AUYFOAZvII358l5cd6dj/lozal2DsEfOJ8/0k6WBQ==</latexit>

RNN
<latexit sha1_base64="Z3qkTg0hx4U2t/snaENeYB+2j1o=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VSq2A9IQ9lsN+3SzW7YnYgl9Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnHN7nfeWTacCUfYJKwICZDySNOCVjJ7wF7guy+0ZiW+5WqW3NnwMvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsWu6lhiWEjsmQ+ZZKEjMTZLOTp/jUKgMcKW1LAp6pvycyEhsziUPbGRMYmUUvF//z/BSiqyDjMkmBSTpfFKUCg8L5/3jANaMgJpYQqrm9FdMR0YSCTSkPwVt8eZm0z2ueW/PuLqr16yKOEjpGJ+gMeegS1dEtaqIWokihZ/SK3hxwXpx352PeuuIUM0foD5zPH+JOkPk=</latexit><latexit sha1_base64="Z3qkTg0hx4U2t/snaENeYB+2j1o=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VSq2A9IQ9lsN+3SzW7YnYgl9Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnHN7nfeWTacCUfYJKwICZDySNOCVjJ7wF7guy+0ZiW+5WqW3NnwMvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsWu6lhiWEjsmQ+ZZKEjMTZLOTp/jUKgMcKW1LAp6pvycyEhsziUPbGRMYmUUvF//z/BSiqyDjMkmBSTpfFKUCg8L5/3jANaMgJpYQqrm9FdMR0YSCTSkPwVt8eZm0z2ueW/PuLqr16yKOEjpGJ+gMeegS1dEtaqIWokihZ/SK3hxwXpx352PeuuIUM0foD5zPH+JOkPk=</latexit><latexit sha1_base64="Z3qkTg0hx4U2t/snaENeYB+2j1o=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VSq2A9IQ9lsN+3SzW7YnYgl9Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnHN7nfeWTacCUfYJKwICZDySNOCVjJ7wF7guy+0ZiW+5WqW3NnwMvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsWu6lhiWEjsmQ+ZZKEjMTZLOTp/jUKgMcKW1LAp6pvycyEhsziUPbGRMYmUUvF//z/BSiqyDjMkmBSTpfFKUCg8L5/3jANaMgJpYQqrm9FdMR0YSCTSkPwVt8eZm0z2ueW/PuLqr16yKOEjpGJ+gMeegS1dEtaqIWokihZ/SK3hxwXpx352PeuuIUM0foD5zPH+JOkPk=</latexit><latexit sha1_base64="Z3qkTg0hx4U2t/snaENeYB+2j1o=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VSq2A9IQ9lsN+3SzW7YnYgl9Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnHN7nfeWTacCUfYJKwICZDySNOCVjJ7wF7guy+0ZiW+5WqW3NnwMvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsWu6lhiWEjsmQ+ZZKEjMTZLOTp/jUKgMcKW1LAp6pvycyEhsziUPbGRMYmUUvF//z/BSiqyDjMkmBSTpfFKUCg8L5/3jANaMgJpYQqrm9FdMR0YSCTSkPwVt8eZm0z2ueW/PuLqr16yKOEjpGJ+gMeegS1dEtaqIWokihZ/SK3hxwXpx352PeuuIUM0foD5zPH+JOkPk=</latexit>

S
<latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit><latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit><latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit><latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit>

�2
<latexit sha1_base64="JH5HzsTDWf/bzqCEuB8Q1phBmhk=">AAACAHicbVC7TsMwFHXKq5RXgIGBxaJCYqqSCgnGChbGItGH1ESR4zitVduJbAepirLwKywMIMTKZ7DxNzhtBmg5kuWjc+7VvfeEKaNKO863VVtb39jcqm83dnb39g/sw6O+SjKJSQ8nLJHDECnCqCA9TTUjw1QSxENGBuH0tvQHj0QqmogHPUuJz9FY0JhipI0U2CdemLBIzbj5ck/RMUdFkLeLwG46LWcOuErcijRBhW5gf3lRgjNOhMYMKTVynVT7OZKaYkaKhpcpkiI8RWMyMlQgTpSfzw8o4LlRIhgn0jyh4Vz93ZEjrsodTSVHeqKWvVL8zxtlOr72cyrSTBOBF4PijEGdwDINGFFJsGYzQxCW1OwK8QRJhLXJrGFCcJdPXiX9dst1Wu79ZbNzU8VRB6fgDFwAF1yBDrgDXdADGBTgGbyCN+vJerHerY9Fac2qeo7BH1ifP6f+lxI=</latexit><latexit sha1_base64="JH5HzsTDWf/bzqCEuB8Q1phBmhk=">AAACAHicbVC7TsMwFHXKq5RXgIGBxaJCYqqSCgnGChbGItGH1ESR4zitVduJbAepirLwKywMIMTKZ7DxNzhtBmg5kuWjc+7VvfeEKaNKO863VVtb39jcqm83dnb39g/sw6O+SjKJSQ8nLJHDECnCqCA9TTUjw1QSxENGBuH0tvQHj0QqmogHPUuJz9FY0JhipI0U2CdemLBIzbj5ck/RMUdFkLeLwG46LWcOuErcijRBhW5gf3lRgjNOhMYMKTVynVT7OZKaYkaKhpcpkiI8RWMyMlQgTpSfzw8o4LlRIhgn0jyh4Vz93ZEjrsodTSVHeqKWvVL8zxtlOr72cyrSTBOBF4PijEGdwDINGFFJsGYzQxCW1OwK8QRJhLXJrGFCcJdPXiX9dst1Wu79ZbNzU8VRB6fgDFwAF1yBDrgDXdADGBTgGbyCN+vJerHerY9Fac2qeo7BH1ifP6f+lxI=</latexit><latexit sha1_base64="JH5HzsTDWf/bzqCEuB8Q1phBmhk=">AAACAHicbVC7TsMwFHXKq5RXgIGBxaJCYqqSCgnGChbGItGH1ESR4zitVduJbAepirLwKywMIMTKZ7DxNzhtBmg5kuWjc+7VvfeEKaNKO863VVtb39jcqm83dnb39g/sw6O+SjKJSQ8nLJHDECnCqCA9TTUjw1QSxENGBuH0tvQHj0QqmogHPUuJz9FY0JhipI0U2CdemLBIzbj5ck/RMUdFkLeLwG46LWcOuErcijRBhW5gf3lRgjNOhMYMKTVynVT7OZKaYkaKhpcpkiI8RWMyMlQgTpSfzw8o4LlRIhgn0jyh4Vz93ZEjrsodTSVHeqKWvVL8zxtlOr72cyrSTBOBF4PijEGdwDINGFFJsGYzQxCW1OwK8QRJhLXJrGFCcJdPXiX9dst1Wu79ZbNzU8VRB6fgDFwAF1yBDrgDXdADGBTgGbyCN+vJerHerY9Fac2qeo7BH1ifP6f+lxI=</latexit><latexit sha1_base64="JH5HzsTDWf/bzqCEuB8Q1phBmhk=">AAACAHicbVC7TsMwFHXKq5RXgIGBxaJCYqqSCgnGChbGItGH1ESR4zitVduJbAepirLwKywMIMTKZ7DxNzhtBmg5kuWjc+7VvfeEKaNKO863VVtb39jcqm83dnb39g/sw6O+SjKJSQ8nLJHDECnCqCA9TTUjw1QSxENGBuH0tvQHj0QqmogHPUuJz9FY0JhipI0U2CdemLBIzbj5ck/RMUdFkLeLwG46LWcOuErcijRBhW5gf3lRgjNOhMYMKTVynVT7OZKaYkaKhpcpkiI8RWMyMlQgTpSfzw8o4LlRIhgn0jyh4Vz93ZEjrsodTSVHeqKWvVL8zxtlOr72cyrSTBOBF4PijEGdwDINGFFJsGYzQxCW1OwK8QRJhLXJrGFCcJdPXiX9dst1Wu79ZbNzU8VRB6fgDFwAF1yBDrgDXdADGBTgGbyCN+vJerHerY9Fac2qeo7BH1ifP6f+lxI=</latexit>

P1
<latexit sha1_base64="H7gUl/4E21BHHUR2PFWjbIzT39s=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpodH3+27Vq3lzkFXiF6QKBRp996s3SFgWc4VMUmO6vpdikFONgkk+rfQyw1PKxnTIu5YqGnMT5PNTp+TMKgMSJdqWQjJXf0/kNDZmEoe2M6Y4MsveTPzP62YYXQe5UGmGXLHFoiiTBBMy+5sMhOYM5cQSyrSwtxI2opoytOlUbAj+8surpHVR872af39Zrd8UcZThBE7hHHy4gjrcQQOawGAIz/AKb450Xpx352PRWnKKmWP4A+fzB86xjXg=</latexit><latexit sha1_base64="H7gUl/4E21BHHUR2PFWjbIzT39s=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpodH3+27Vq3lzkFXiF6QKBRp996s3SFgWc4VMUmO6vpdikFONgkk+rfQyw1PKxnTIu5YqGnMT5PNTp+TMKgMSJdqWQjJXf0/kNDZmEoe2M6Y4MsveTPzP62YYXQe5UGmGXLHFoiiTBBMy+5sMhOYM5cQSyrSwtxI2opoytOlUbAj+8surpHVR872af39Zrd8UcZThBE7hHHy4gjrcQQOawGAIz/AKb450Xpx352PRWnKKmWP4A+fzB86xjXg=</latexit><latexit sha1_base64="H7gUl/4E21BHHUR2PFWjbIzT39s=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpodH3+27Vq3lzkFXiF6QKBRp996s3SFgWc4VMUmO6vpdikFONgkk+rfQyw1PKxnTIu5YqGnMT5PNTp+TMKgMSJdqWQjJXf0/kNDZmEoe2M6Y4MsveTPzP62YYXQe5UGmGXLHFoiiTBBMy+5sMhOYM5cQSyrSwtxI2opoytOlUbAj+8surpHVR872af39Zrd8UcZThBE7hHHy4gjrcQQOawGAIz/AKb450Xpx352PRWnKKmWP4A+fzB86xjXg=</latexit><latexit sha1_base64="H7gUl/4E21BHHUR2PFWjbIzT39s=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpodH3+27Vq3lzkFXiF6QKBRp996s3SFgWc4VMUmO6vpdikFONgkk+rfQyw1PKxnTIu5YqGnMT5PNTp+TMKgMSJdqWQjJXf0/kNDZmEoe2M6Y4MsveTPzP62YYXQe5UGmGXLHFoiiTBBMy+5sMhOYM5cQSyrSwtxI2opoytOlUbAj+8surpHVR872af39Zrd8UcZThBE7hHHy4gjrcQQOawGAIz/AKb450Xpx352PRWnKKmWP4A+fzB86xjXg=</latexit>

P2
<latexit sha1_base64="lSzqROD0s+VosWM1kBImgIJk6yo=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD81BbVCuuFV3AbJOvJxUIEdzUP7qD2OWRlwhk9SYnucm6GdUo2CSz0r91PCEsgkd8Z6likbc+Nni1Bm5sMqQhLG2pZAs1N8TGY2MmUaB7Ywojs2qNxf/83ophtd+JlSSIldsuShMJcGYzP8mQ6E5Qzm1hDIt7K2EjammDG06JRuCt/ryOmnXqp5b9e6vKo2bPI4inME5XIIHdWjAHTShBQxG8Ayv8OZI58V5dz6WrQUnnzmFP3A+fwDQNY15</latexit><latexit sha1_base64="lSzqROD0s+VosWM1kBImgIJk6yo=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD81BbVCuuFV3AbJOvJxUIEdzUP7qD2OWRlwhk9SYnucm6GdUo2CSz0r91PCEsgkd8Z6likbc+Nni1Bm5sMqQhLG2pZAs1N8TGY2MmUaB7Ywojs2qNxf/83ophtd+JlSSIldsuShMJcGYzP8mQ6E5Qzm1hDIt7K2EjammDG06JRuCt/ryOmnXqp5b9e6vKo2bPI4inME5XIIHdWjAHTShBQxG8Ayv8OZI58V5dz6WrQUnnzmFP3A+fwDQNY15</latexit><latexit sha1_base64="lSzqROD0s+VosWM1kBImgIJk6yo=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD81BbVCuuFV3AbJOvJxUIEdzUP7qD2OWRlwhk9SYnucm6GdUo2CSz0r91PCEsgkd8Z6likbc+Nni1Bm5sMqQhLG2pZAs1N8TGY2MmUaB7Ywojs2qNxf/83ophtd+JlSSIldsuShMJcGYzP8mQ6E5Qzm1hDIt7K2EjammDG06JRuCt/ryOmnXqp5b9e6vKo2bPI4inME5XIIHdWjAHTShBQxG8Ayv8OZI58V5dz6WrQUnnzmFP3A+fwDQNY15</latexit><latexit sha1_base64="lSzqROD0s+VosWM1kBImgIJk6yo=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD81BbVCuuFV3AbJOvJxUIEdzUP7qD2OWRlwhk9SYnucm6GdUo2CSz0r91PCEsgkd8Z6likbc+Nni1Bm5sMqQhLG2pZAs1N8TGY2MmUaB7Ywojs2qNxf/83ophtd+JlSSIldsuShMJcGYzP8mQ6E5Qzm1hDIt7K2EjammDG06JRuCt/ryOmnXqp5b9e6vKo2bPI4inME5XIIHdWjAHTShBQxG8Ayv8OZI58V5dz6WrQUnnzmFP3A+fwDQNY15</latexit>

P3
<latexit sha1_base64="l74AQsz3bi+O3h7+xb0forB7Jrk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz00Ohf9ssVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14bWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVD236t3XKvWbPI4inMApnIMHV1CHO2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gDRuY16</latexit><latexit sha1_base64="l74AQsz3bi+O3h7+xb0forB7Jrk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz00Ohf9ssVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14bWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVD236t3XKvWbPI4inMApnIMHV1CHO2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gDRuY16</latexit><latexit sha1_base64="l74AQsz3bi+O3h7+xb0forB7Jrk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz00Ohf9ssVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14bWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVD236t3XKvWbPI4inMApnIMHV1CHO2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gDRuY16</latexit><latexit sha1_base64="l74AQsz3bi+O3h7+xb0forB7Jrk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz00Ohf9ssVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14bWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVD236t3XKvWbPI4inMApnIMHV1CHO2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gDRuY16</latexit>

 (�)
<latexit sha1_base64="r8on/rknK+UF/u76yie5LhVv0y8=">AAACD3icbVDLSsNAFJ3UV62vqEs3g0Wpm5KIoMuiG5cV7AOaUCaTSTp08mDmRiihf+DGX3HjQhG3bt35N07aLLT1wDCHc+7l3nu8VHAFlvVtVFZW19Y3qpu1re2d3T1z/6CrkkxS1qGJSGTfI4oJHrMOcBCsn0pGIk+wnje+KfzeA5OKJ/E9TFLmRiSMecApAS0NzVMnVdwRLIAGdrxE+GoS6S93FA8jMsWO5OEIzoZm3WpaM+BlYpekjkq0h+aX4yc0i1gMVBClBraVgpsTCZwKNq05mWIpoWMSsoGmMYmYcvPZPVN8ohUfB4nULwY8U3935CRSxZ66MiIwUoteIf7nDTIIrtycx2kGLKbzQUEmMCS4CAf7XDIKYqIJoZLrXTEdEUko6AhrOgR78eRl0j1v2lbTvruot67LOKroCB2jBrLRJWqhW9RGHUTRI3pGr+jNeDJejHfjY15aMcqeQ/QHxucPXZqc2Q==</latexit><latexit sha1_base64="r8on/rknK+UF/u76yie5LhVv0y8=">AAACD3icbVDLSsNAFJ3UV62vqEs3g0Wpm5KIoMuiG5cV7AOaUCaTSTp08mDmRiihf+DGX3HjQhG3bt35N07aLLT1wDCHc+7l3nu8VHAFlvVtVFZW19Y3qpu1re2d3T1z/6CrkkxS1qGJSGTfI4oJHrMOcBCsn0pGIk+wnje+KfzeA5OKJ/E9TFLmRiSMecApAS0NzVMnVdwRLIAGdrxE+GoS6S93FA8jMsWO5OEIzoZm3WpaM+BlYpekjkq0h+aX4yc0i1gMVBClBraVgpsTCZwKNq05mWIpoWMSsoGmMYmYcvPZPVN8ohUfB4nULwY8U3935CRSxZ66MiIwUoteIf7nDTIIrtycx2kGLKbzQUEmMCS4CAf7XDIKYqIJoZLrXTEdEUko6AhrOgR78eRl0j1v2lbTvruot67LOKroCB2jBrLRJWqhW9RGHUTRI3pGr+jNeDJejHfjY15aMcqeQ/QHxucPXZqc2Q==</latexit><latexit sha1_base64="r8on/rknK+UF/u76yie5LhVv0y8=">AAACD3icbVDLSsNAFJ3UV62vqEs3g0Wpm5KIoMuiG5cV7AOaUCaTSTp08mDmRiihf+DGX3HjQhG3bt35N07aLLT1wDCHc+7l3nu8VHAFlvVtVFZW19Y3qpu1re2d3T1z/6CrkkxS1qGJSGTfI4oJHrMOcBCsn0pGIk+wnje+KfzeA5OKJ/E9TFLmRiSMecApAS0NzVMnVdwRLIAGdrxE+GoS6S93FA8jMsWO5OEIzoZm3WpaM+BlYpekjkq0h+aX4yc0i1gMVBClBraVgpsTCZwKNq05mWIpoWMSsoGmMYmYcvPZPVN8ohUfB4nULwY8U3935CRSxZ66MiIwUoteIf7nDTIIrtycx2kGLKbzQUEmMCS4CAf7XDIKYqIJoZLrXTEdEUko6AhrOgR78eRl0j1v2lbTvruot67LOKroCB2jBrLRJWqhW9RGHUTRI3pGr+jNeDJejHfjY15aMcqeQ/QHxucPXZqc2Q==</latexit><latexit sha1_base64="r8on/rknK+UF/u76yie5LhVv0y8=">AAACD3icbVDLSsNAFJ3UV62vqEs3g0Wpm5KIoMuiG5cV7AOaUCaTSTp08mDmRiihf+DGX3HjQhG3bt35N07aLLT1wDCHc+7l3nu8VHAFlvVtVFZW19Y3qpu1re2d3T1z/6CrkkxS1qGJSGTfI4oJHrMOcBCsn0pGIk+wnje+KfzeA5OKJ/E9TFLmRiSMecApAS0NzVMnVdwRLIAGdrxE+GoS6S93FA8jMsWO5OEIzoZm3WpaM+BlYpekjkq0h+aX4yc0i1gMVBClBraVgpsTCZwKNq05mWIpoWMSsoGmMYmYcvPZPVN8ohUfB4nULwY8U3935CRSxZ66MiIwUoteIf7nDTIIrtycx2kGLKbzQUEmMCS4CAf7XDIKYqIJoZLrXTEdEUko6AhrOgR78eRl0j1v2lbTvruot67LOKroCB2jBrLRJWqhW9RGHUTRI3pGr+jNeDJejHfjY15aMcqeQ/QHxucPXZqc2Q==</latexit>

RNN
<latexit sha1_base64="Z3qkTg0hx4U2t/snaENeYB+2j1o=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VSq2A9IQ9lsN+3SzW7YnYgl9Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnHN7nfeWTacCUfYJKwICZDySNOCVjJ7wF7guy+0ZiW+5WqW3NnwMvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsWu6lhiWEjsmQ+ZZKEjMTZLOTp/jUKgMcKW1LAp6pvycyEhsziUPbGRMYmUUvF//z/BSiqyDjMkmBSTpfFKUCg8L5/3jANaMgJpYQqrm9FdMR0YSCTSkPwVt8eZm0z2ueW/PuLqr16yKOEjpGJ+gMeegS1dEtaqIWokihZ/SK3hxwXpx352PeuuIUM0foD5zPH+JOkPk=</latexit><latexit sha1_base64="Z3qkTg0hx4U2t/snaENeYB+2j1o=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VSq2A9IQ9lsN+3SzW7YnYgl9Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnHN7nfeWTacCUfYJKwICZDySNOCVjJ7wF7guy+0ZiW+5WqW3NnwMvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsWu6lhiWEjsmQ+ZZKEjMTZLOTp/jUKgMcKW1LAp6pvycyEhsziUPbGRMYmUUvF//z/BSiqyDjMkmBSTpfFKUCg8L5/3jANaMgJpYQqrm9FdMR0YSCTSkPwVt8eZm0z2ueW/PuLqr16yKOEjpGJ+gMeegS1dEtaqIWokihZ/SK3hxwXpx352PeuuIUM0foD5zPH+JOkPk=</latexit><latexit sha1_base64="Z3qkTg0hx4U2t/snaENeYB+2j1o=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VSq2A9IQ9lsN+3SzW7YnYgl9Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnHN7nfeWTacCUfYJKwICZDySNOCVjJ7wF7guy+0ZiW+5WqW3NnwMvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsWu6lhiWEjsmQ+ZZKEjMTZLOTp/jUKgMcKW1LAp6pvycyEhsziUPbGRMYmUUvF//z/BSiqyDjMkmBSTpfFKUCg8L5/3jANaMgJpYQqrm9FdMR0YSCTSkPwVt8eZm0z2ueW/PuLqr16yKOEjpGJ+gMeegS1dEtaqIWokihZ/SK3hxwXpx352PeuuIUM0foD5zPH+JOkPk=</latexit><latexit sha1_base64="Z3qkTg0hx4U2t/snaENeYB+2j1o=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VSq2A9IQ9lsN+3SzW7YnYgl9Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnHN7nfeWTacCUfYJKwICZDySNOCVjJ7wF7guy+0ZiW+5WqW3NnwMvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsWu6lhiWEjsmQ+ZZKEjMTZLOTp/jUKgMcKW1LAp6pvycyEhsziUPbGRMYmUUvF//z/BSiqyDjMkmBSTpfFKUCg8L5/3jANaMgJpYQqrm9FdMR0YSCTSkPwVt8eZm0z2ueW/PuLqr16yKOEjpGJ+gMeegS1dEtaqIWokihZ/SK3hxwXpx352PeuuIUM0foD5zPH+JOkPk=</latexit>

S
<latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit><latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit><latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit><latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit>

�0
<latexit sha1_base64="Jenv/hyCjrsyvMxKVve+rWvvKUE=">AAAB/3icbVBLSwMxGMzWV62vVcGLl2ARPJVdEfRY9OKxgn1Ad1my2bQNzWNJskJZe/CvePGgiFf/hjf/jdl2D9o6EDLMfB+ZTJwyqo3nfTuVldW19Y3qZm1re2d3z90/6GiZKUzaWDKpejHShFFB2oYaRnqpIojHjHTj8U3hdx+I0lSKezNJScjRUNABxchYKXKPgliyRE+4vfJA0yFH08irRW7da3gzwGXil6QOSrQi9ytIJM44EQYzpHXf91IT5kgZihmZ1oJMkxThMRqSvqUCcaLDfJZ/Ck+tksCBVPYIA2fq740ccV1EtJMcmZFe9ArxP6+fmcFVmFORZoYIPH9okDFoJCzKgAlVBBs2sQRhRW1WiEdIIWxsZUUJ/uKXl0nnvOF7Df/uot68LuuogmNwAs6ADy5BE9yCFmgDDB7BM3gFb86T8+K8Ox/z0YpT7hyCP3A+fwANs5YY</latexit><latexit sha1_base64="Jenv/hyCjrsyvMxKVve+rWvvKUE=">AAAB/3icbVBLSwMxGMzWV62vVcGLl2ARPJVdEfRY9OKxgn1Ad1my2bQNzWNJskJZe/CvePGgiFf/hjf/jdl2D9o6EDLMfB+ZTJwyqo3nfTuVldW19Y3qZm1re2d3z90/6GiZKUzaWDKpejHShFFB2oYaRnqpIojHjHTj8U3hdx+I0lSKezNJScjRUNABxchYKXKPgliyRE+4vfJA0yFH08irRW7da3gzwGXil6QOSrQi9ytIJM44EQYzpHXf91IT5kgZihmZ1oJMkxThMRqSvqUCcaLDfJZ/Ck+tksCBVPYIA2fq740ccV1EtJMcmZFe9ArxP6+fmcFVmFORZoYIPH9okDFoJCzKgAlVBBs2sQRhRW1WiEdIIWxsZUUJ/uKXl0nnvOF7Df/uot68LuuogmNwAs6ADy5BE9yCFmgDDB7BM3gFb86T8+K8Ox/z0YpT7hyCP3A+fwANs5YY</latexit><latexit sha1_base64="Jenv/hyCjrsyvMxKVve+rWvvKUE=">AAAB/3icbVBLSwMxGMzWV62vVcGLl2ARPJVdEfRY9OKxgn1Ad1my2bQNzWNJskJZe/CvePGgiFf/hjf/jdl2D9o6EDLMfB+ZTJwyqo3nfTuVldW19Y3qZm1re2d3z90/6GiZKUzaWDKpejHShFFB2oYaRnqpIojHjHTj8U3hdx+I0lSKezNJScjRUNABxchYKXKPgliyRE+4vfJA0yFH08irRW7da3gzwGXil6QOSrQi9ytIJM44EQYzpHXf91IT5kgZihmZ1oJMkxThMRqSvqUCcaLDfJZ/Ck+tksCBVPYIA2fq740ccV1EtJMcmZFe9ArxP6+fmcFVmFORZoYIPH9okDFoJCzKgAlVBBs2sQRhRW1WiEdIIWxsZUUJ/uKXl0nnvOF7Df/uot68LuuogmNwAs6ADy5BE9yCFmgDDB7BM3gFb86T8+K8Ox/z0YpT7hyCP3A+fwANs5YY</latexit><latexit sha1_base64="Jenv/hyCjrsyvMxKVve+rWvvKUE=">AAAB/3icbVBLSwMxGMzWV62vVcGLl2ARPJVdEfRY9OKxgn1Ad1my2bQNzWNJskJZe/CvePGgiFf/hjf/jdl2D9o6EDLMfB+ZTJwyqo3nfTuVldW19Y3qZm1re2d3z90/6GiZKUzaWDKpejHShFFB2oYaRnqpIojHjHTj8U3hdx+I0lSKezNJScjRUNABxchYKXKPgliyRE+4vfJA0yFH08irRW7da3gzwGXil6QOSrQi9ytIJM44EQYzpHXf91IT5kgZihmZ1oJMkxThMRqSvqUCcaLDfJZ/Ck+tksCBVPYIA2fq740ccV1EtJMcmZFe9ArxP6+fmcFVmFORZoYIPH9okDFoJCzKgAlVBBs2sQRhRW1WiEdIIWxsZUUJ/uKXl0nnvOF7Df/uot68LuuogmNwAs6ADy5BE9yCFmgDDB7BM3gFb86T8+K8Ox/z0YpT7hyCP3A+fwANs5YY</latexit>

RNN
<latexit sha1_base64="Z3qkTg0hx4U2t/snaENeYB+2j1o=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VSq2A9IQ9lsN+3SzW7YnYgl9Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnHN7nfeWTacCUfYJKwICZDySNOCVjJ7wF7guy+0ZiW+5WqW3NnwMvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsWu6lhiWEjsmQ+ZZKEjMTZLOTp/jUKgMcKW1LAp6pvycyEhsziUPbGRMYmUUvF//z/BSiqyDjMkmBSTpfFKUCg8L5/3jANaMgJpYQqrm9FdMR0YSCTSkPwVt8eZm0z2ueW/PuLqr16yKOEjpGJ+gMeegS1dEtaqIWokihZ/SK3hxwXpx352PeuuIUM0foD5zPH+JOkPk=</latexit><latexit sha1_base64="Z3qkTg0hx4U2t/snaENeYB+2j1o=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VSq2A9IQ9lsN+3SzW7YnYgl9Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnHN7nfeWTacCUfYJKwICZDySNOCVjJ7wF7guy+0ZiW+5WqW3NnwMvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsWu6lhiWEjsmQ+ZZKEjMTZLOTp/jUKgMcKW1LAp6pvycyEhsziUPbGRMYmUUvF//z/BSiqyDjMkmBSTpfFKUCg8L5/3jANaMgJpYQqrm9FdMR0YSCTSkPwVt8eZm0z2ueW/PuLqr16yKOEjpGJ+gMeegS1dEtaqIWokihZ/SK3hxwXpx352PeuuIUM0foD5zPH+JOkPk=</latexit><latexit sha1_base64="Z3qkTg0hx4U2t/snaENeYB+2j1o=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VSq2A9IQ9lsN+3SzW7YnYgl9Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnHN7nfeWTacCUfYJKwICZDySNOCVjJ7wF7guy+0ZiW+5WqW3NnwMvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsWu6lhiWEjsmQ+ZZKEjMTZLOTp/jUKgMcKW1LAp6pvycyEhsziUPbGRMYmUUvF//z/BSiqyDjMkmBSTpfFKUCg8L5/3jANaMgJpYQqrm9FdMR0YSCTSkPwVt8eZm0z2ueW/PuLqr16yKOEjpGJ+gMeegS1dEtaqIWokihZ/SK3hxwXpx352PeuuIUM0foD5zPH+JOkPk=</latexit><latexit sha1_base64="Z3qkTg0hx4U2t/snaENeYB+2j1o=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VSq2A9IQ9lsN+3SzW7YnYgl9Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnHN7nfeWTacCUfYJKwICZDySNOCVjJ7wF7guy+0ZiW+5WqW3NnwMvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsWu6lhiWEjsmQ+ZZKEjMTZLOTp/jUKgMcKW1LAp6pvycyEhsziUPbGRMYmUUvF//z/BSiqyDjMkmBSTpfFKUCg8L5/3jANaMgJpYQqrm9FdMR0YSCTSkPwVt8eZm0z2ueW/PuLqr16yKOEjpGJ+gMeegS1dEtaqIWokihZ/SK3hxwXpx352PeuuIUM0foD5zPH+JOkPk=</latexit>

�1
<latexit sha1_base64="kSoFpoto/NxS8vNWd/QjS9Rr8XE=">AAAB/nicbVDNS8MwHE3n15xfVfHkJTgET6MVQY9DLx4nuDlYS0nTdAvLR0lSYZSB/4oXD4p49e/w5n9juvWgmw9CHu/9fuTlxRmj2njet1NbWV1b36hvNra2d3b33P2Dnpa5wqSLJZOqHyNNGBWka6hhpJ8pgnjMyEM8vin9h0eiNJXi3kwyEnI0FDSlGBkrRe5REEuW6Am3VxFoOuRoGvmR2/Ra3gxwmfgVaYIKncj9ChKJc06EwQxpPfC9zIQFUoZiRqaNINckQ3iMhmRgqUCc6LCYxZ/CU6skMJXKHmHgTP29USCuy4R2kiMz0oteKf7nDXKTXoUFFVluiMDzh9KcQSNh2QVMqCLYsIklCCtqs0I8QgphYxtr2BL8xS8vk955y/da/t1Fs31d1VEHx+AEnAEfXII2uAUd0AUYFOAZvII358l5cd6dj/lozal2DsEfOJ8/0k6WBQ==</latexit><latexit sha1_base64="kSoFpoto/NxS8vNWd/QjS9Rr8XE=">AAAB/nicbVDNS8MwHE3n15xfVfHkJTgET6MVQY9DLx4nuDlYS0nTdAvLR0lSYZSB/4oXD4p49e/w5n9juvWgmw9CHu/9fuTlxRmj2njet1NbWV1b36hvNra2d3b33P2Dnpa5wqSLJZOqHyNNGBWka6hhpJ8pgnjMyEM8vin9h0eiNJXi3kwyEnI0FDSlGBkrRe5REEuW6Am3VxFoOuRoGvmR2/Ra3gxwmfgVaYIKncj9ChKJc06EwQxpPfC9zIQFUoZiRqaNINckQ3iMhmRgqUCc6LCYxZ/CU6skMJXKHmHgTP29USCuy4R2kiMz0oteKf7nDXKTXoUFFVluiMDzh9KcQSNh2QVMqCLYsIklCCtqs0I8QgphYxtr2BL8xS8vk955y/da/t1Fs31d1VEHx+AEnAEfXII2uAUd0AUYFOAZvII358l5cd6dj/lozal2DsEfOJ8/0k6WBQ==</latexit><latexit sha1_base64="kSoFpoto/NxS8vNWd/QjS9Rr8XE=">AAAB/nicbVDNS8MwHE3n15xfVfHkJTgET6MVQY9DLx4nuDlYS0nTdAvLR0lSYZSB/4oXD4p49e/w5n9juvWgmw9CHu/9fuTlxRmj2njet1NbWV1b36hvNra2d3b33P2Dnpa5wqSLJZOqHyNNGBWka6hhpJ8pgnjMyEM8vin9h0eiNJXi3kwyEnI0FDSlGBkrRe5REEuW6Am3VxFoOuRoGvmR2/Ra3gxwmfgVaYIKncj9ChKJc06EwQxpPfC9zIQFUoZiRqaNINckQ3iMhmRgqUCc6LCYxZ/CU6skMJXKHmHgTP29USCuy4R2kiMz0oteKf7nDXKTXoUFFVluiMDzh9KcQSNh2QVMqCLYsIklCCtqs0I8QgphYxtr2BL8xS8vk955y/da/t1Fs31d1VEHx+AEnAEfXII2uAUd0AUYFOAZvII358l5cd6dj/lozal2DsEfOJ8/0k6WBQ==</latexit><latexit sha1_base64="kSoFpoto/NxS8vNWd/QjS9Rr8XE=">AAAB/nicbVDNS8MwHE3n15xfVfHkJTgET6MVQY9DLx4nuDlYS0nTdAvLR0lSYZSB/4oXD4p49e/w5n9juvWgmw9CHu/9fuTlxRmj2njet1NbWV1b36hvNra2d3b33P2Dnpa5wqSLJZOqHyNNGBWka6hhpJ8pgnjMyEM8vin9h0eiNJXi3kwyEnI0FDSlGBkrRe5REEuW6Am3VxFoOuRoGvmR2/Ra3gxwmfgVaYIKncj9ChKJc06EwQxpPfC9zIQFUoZiRqaNINckQ3iMhmRgqUCc6LCYxZ/CU6skMJXKHmHgTP29USCuy4R2kiMz0oteKf7nDXKTXoUFFVluiMDzh9KcQSNh2QVMqCLYsIklCCtqs0I8QgphYxtr2BL8xS8vk955y/da/t1Fs31d1VEHx+AEnAEfXII2uAUd0AUYFOAZvII358l5cd6dj/lozal2DsEfOJ8/0k6WBQ==</latexit>

RNN
<latexit sha1_base64="Z3qkTg0hx4U2t/snaENeYB+2j1o=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VSq2A9IQ9lsN+3SzW7YnYgl9Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnHN7nfeWTacCUfYJKwICZDySNOCVjJ7wF7guy+0ZiW+5WqW3NnwMvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsWu6lhiWEjsmQ+ZZKEjMTZLOTp/jUKgMcKW1LAp6pvycyEhsziUPbGRMYmUUvF//z/BSiqyDjMkmBSTpfFKUCg8L5/3jANaMgJpYQqrm9FdMR0YSCTSkPwVt8eZm0z2ueW/PuLqr16yKOEjpGJ+gMeegS1dEtaqIWokihZ/SK3hxwXpx352PeuuIUM0foD5zPH+JOkPk=</latexit><latexit sha1_base64="Z3qkTg0hx4U2t/snaENeYB+2j1o=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VSq2A9IQ9lsN+3SzW7YnYgl9Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnHN7nfeWTacCUfYJKwICZDySNOCVjJ7wF7guy+0ZiW+5WqW3NnwMvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsWu6lhiWEjsmQ+ZZKEjMTZLOTp/jUKgMcKW1LAp6pvycyEhsziUPbGRMYmUUvF//z/BSiqyDjMkmBSTpfFKUCg8L5/3jANaMgJpYQqrm9FdMR0YSCTSkPwVt8eZm0z2ueW/PuLqr16yKOEjpGJ+gMeegS1dEtaqIWokihZ/SK3hxwXpx352PeuuIUM0foD5zPH+JOkPk=</latexit><latexit sha1_base64="Z3qkTg0hx4U2t/snaENeYB+2j1o=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VSq2A9IQ9lsN+3SzW7YnYgl9Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnHN7nfeWTacCUfYJKwICZDySNOCVjJ7wF7guy+0ZiW+5WqW3NnwMvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsWu6lhiWEjsmQ+ZZKEjMTZLOTp/jUKgMcKW1LAp6pvycyEhsziUPbGRMYmUUvF//z/BSiqyDjMkmBSTpfFKUCg8L5/3jANaMgJpYQqrm9FdMR0YSCTSkPwVt8eZm0z2ueW/PuLqr16yKOEjpGJ+gMeegS1dEtaqIWokihZ/SK3hxwXpx352PeuuIUM0foD5zPH+JOkPk=</latexit><latexit sha1_base64="Z3qkTg0hx4U2t/snaENeYB+2j1o=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VSq2A9IQ9lsN+3SzW7YnYgl9Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnHN7nfeWTacCUfYJKwICZDySNOCVjJ7wF7guy+0ZiW+5WqW3NnwMvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsWu6lhiWEjsmQ+ZZKEjMTZLOTp/jUKgMcKW1LAp6pvycyEhsziUPbGRMYmUUvF//z/BSiqyDjMkmBSTpfFKUCg8L5/3jANaMgJpYQqrm9FdMR0YSCTSkPwVt8eZm0z2ueW/PuLqr16yKOEjpGJ+gMeegS1dEtaqIWokihZ/SK3hxwXpx352PeuuIUM0foD5zPH+JOkPk=</latexit>

�2
<latexit sha1_base64="JH5HzsTDWf/bzqCEuB8Q1phBmhk=">AAACAHicbVC7TsMwFHXKq5RXgIGBxaJCYqqSCgnGChbGItGH1ESR4zitVduJbAepirLwKywMIMTKZ7DxNzhtBmg5kuWjc+7VvfeEKaNKO863VVtb39jcqm83dnb39g/sw6O+SjKJSQ8nLJHDECnCqCA9TTUjw1QSxENGBuH0tvQHj0QqmogHPUuJz9FY0JhipI0U2CdemLBIzbj5ck/RMUdFkLeLwG46LWcOuErcijRBhW5gf3lRgjNOhMYMKTVynVT7OZKaYkaKhpcpkiI8RWMyMlQgTpSfzw8o4LlRIhgn0jyh4Vz93ZEjrsodTSVHeqKWvVL8zxtlOr72cyrSTBOBF4PijEGdwDINGFFJsGYzQxCW1OwK8QRJhLXJrGFCcJdPXiX9dst1Wu79ZbNzU8VRB6fgDFwAF1yBDrgDXdADGBTgGbyCN+vJerHerY9Fac2qeo7BH1ifP6f+lxI=</latexit><latexit sha1_base64="JH5HzsTDWf/bzqCEuB8Q1phBmhk=">AAACAHicbVC7TsMwFHXKq5RXgIGBxaJCYqqSCgnGChbGItGH1ESR4zitVduJbAepirLwKywMIMTKZ7DxNzhtBmg5kuWjc+7VvfeEKaNKO863VVtb39jcqm83dnb39g/sw6O+SjKJSQ8nLJHDECnCqCA9TTUjw1QSxENGBuH0tvQHj0QqmogHPUuJz9FY0JhipI0U2CdemLBIzbj5ck/RMUdFkLeLwG46LWcOuErcijRBhW5gf3lRgjNOhMYMKTVynVT7OZKaYkaKhpcpkiI8RWMyMlQgTpSfzw8o4LlRIhgn0jyh4Vz93ZEjrsodTSVHeqKWvVL8zxtlOr72cyrSTBOBF4PijEGdwDINGFFJsGYzQxCW1OwK8QRJhLXJrGFCcJdPXiX9dst1Wu79ZbNzU8VRB6fgDFwAF1yBDrgDXdADGBTgGbyCN+vJerHerY9Fac2qeo7BH1ifP6f+lxI=</latexit><latexit sha1_base64="JH5HzsTDWf/bzqCEuB8Q1phBmhk=">AAACAHicbVC7TsMwFHXKq5RXgIGBxaJCYqqSCgnGChbGItGH1ESR4zitVduJbAepirLwKywMIMTKZ7DxNzhtBmg5kuWjc+7VvfeEKaNKO863VVtb39jcqm83dnb39g/sw6O+SjKJSQ8nLJHDECnCqCA9TTUjw1QSxENGBuH0tvQHj0QqmogHPUuJz9FY0JhipI0U2CdemLBIzbj5ck/RMUdFkLeLwG46LWcOuErcijRBhW5gf3lRgjNOhMYMKTVynVT7OZKaYkaKhpcpkiI8RWMyMlQgTpSfzw8o4LlRIhgn0jyh4Vz93ZEjrsodTSVHeqKWvVL8zxtlOr72cyrSTBOBF4PijEGdwDINGFFJsGYzQxCW1OwK8QRJhLXJrGFCcJdPXiX9dst1Wu79ZbNzU8VRB6fgDFwAF1yBDrgDXdADGBTgGbyCN+vJerHerY9Fac2qeo7BH1ifP6f+lxI=</latexit><latexit sha1_base64="JH5HzsTDWf/bzqCEuB8Q1phBmhk=">AAACAHicbVC7TsMwFHXKq5RXgIGBxaJCYqqSCgnGChbGItGH1ESR4zitVduJbAepirLwKywMIMTKZ7DxNzhtBmg5kuWjc+7VvfeEKaNKO863VVtb39jcqm83dnb39g/sw6O+SjKJSQ8nLJHDECnCqCA9TTUjw1QSxENGBuH0tvQHj0QqmogHPUuJz9FY0JhipI0U2CdemLBIzbj5ck/RMUdFkLeLwG46LWcOuErcijRBhW5gf3lRgjNOhMYMKTVynVT7OZKaYkaKhpcpkiI8RWMyMlQgTpSfzw8o4LlRIhgn0jyh4Vz93ZEjrsodTSVHeqKWvVL8zxtlOr72cyrSTBOBF4PijEGdwDINGFFJsGYzQxCW1OwK8QRJhLXJrGFCcJdPXiX9dst1Wu79ZbNzU8VRB6fgDFwAF1yBDrgDXdADGBTgGbyCN+vJerHerY9Fac2qeo7BH1ifP6f+lxI=</latexit>

P2
<latexit sha1_base64="lSzqROD0s+VosWM1kBImgIJk6yo=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD81BbVCuuFV3AbJOvJxUIEdzUP7qD2OWRlwhk9SYnucm6GdUo2CSz0r91PCEsgkd8Z6likbc+Nni1Bm5sMqQhLG2pZAs1N8TGY2MmUaB7Ywojs2qNxf/83ophtd+JlSSIldsuShMJcGYzP8mQ6E5Qzm1hDIt7K2EjammDG06JRuCt/ryOmnXqp5b9e6vKo2bPI4inME5XIIHdWjAHTShBQxG8Ayv8OZI58V5dz6WrQUnnzmFP3A+fwDQNY15</latexit><latexit sha1_base64="lSzqROD0s+VosWM1kBImgIJk6yo=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD81BbVCuuFV3AbJOvJxUIEdzUP7qD2OWRlwhk9SYnucm6GdUo2CSz0r91PCEsgkd8Z6likbc+Nni1Bm5sMqQhLG2pZAs1N8TGY2MmUaB7Ywojs2qNxf/83ophtd+JlSSIldsuShMJcGYzP8mQ6E5Qzm1hDIt7K2EjammDG06JRuCt/ryOmnXqp5b9e6vKo2bPI4inME5XIIHdWjAHTShBQxG8Ayv8OZI58V5dz6WrQUnnzmFP3A+fwDQNY15</latexit><latexit sha1_base64="lSzqROD0s+VosWM1kBImgIJk6yo=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD81BbVCuuFV3AbJOvJxUIEdzUP7qD2OWRlwhk9SYnucm6GdUo2CSz0r91PCEsgkd8Z6likbc+Nni1Bm5sMqQhLG2pZAs1N8TGY2MmUaB7Ywojs2qNxf/83ophtd+JlSSIldsuShMJcGYzP8mQ6E5Qzm1hDIt7K2EjammDG06JRuCt/ryOmnXqp5b9e6vKo2bPI4inME5XIIHdWjAHTShBQxG8Ayv8OZI58V5dz6WrQUnnzmFP3A+fwDQNY15</latexit><latexit sha1_base64="lSzqROD0s+VosWM1kBImgIJk6yo=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD81BbVCuuFV3AbJOvJxUIEdzUP7qD2OWRlwhk9SYnucm6GdUo2CSz0r91PCEsgkd8Z6likbc+Nni1Bm5sMqQhLG2pZAs1N8TGY2MmUaB7Ywojs2qNxf/83ophtd+JlSSIldsuShMJcGYzP8mQ6E5Qzm1hDIt7K2EjammDG06JRuCt/ryOmnXqp5b9e6vKo2bPI4inME5XIIHdWjAHTShBQxG8Ayv8OZI58V5dz6WrQUnnzmFP3A+fwDQNY15</latexit>

P3
<latexit sha1_base64="l74AQsz3bi+O3h7+xb0forB7Jrk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz00Ohf9ssVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14bWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVD236t3XKvWbPI4inMApnIMHV1CHO2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gDRuY16</latexit><latexit sha1_base64="l74AQsz3bi+O3h7+xb0forB7Jrk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz00Ohf9ssVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14bWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVD236t3XKvWbPI4inMApnIMHV1CHO2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gDRuY16</latexit><latexit sha1_base64="l74AQsz3bi+O3h7+xb0forB7Jrk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz00Ohf9ssVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14bWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVD236t3XKvWbPI4inMApnIMHV1CHO2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gDRuY16</latexit><latexit sha1_base64="l74AQsz3bi+O3h7+xb0forB7Jrk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz00Ohf9ssVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14bWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVD236t3XKvWbPI4inMApnIMHV1CHO2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gDRuY16</latexit>

 (�)
<latexit sha1_base64="r8on/rknK+UF/u76yie5LhVv0y8=">AAACD3icbVDLSsNAFJ3UV62vqEs3g0Wpm5KIoMuiG5cV7AOaUCaTSTp08mDmRiihf+DGX3HjQhG3bt35N07aLLT1wDCHc+7l3nu8VHAFlvVtVFZW19Y3qpu1re2d3T1z/6CrkkxS1qGJSGTfI4oJHrMOcBCsn0pGIk+wnje+KfzeA5OKJ/E9TFLmRiSMecApAS0NzVMnVdwRLIAGdrxE+GoS6S93FA8jMsWO5OEIzoZm3WpaM+BlYpekjkq0h+aX4yc0i1gMVBClBraVgpsTCZwKNq05mWIpoWMSsoGmMYmYcvPZPVN8ohUfB4nULwY8U3935CRSxZ66MiIwUoteIf7nDTIIrtycx2kGLKbzQUEmMCS4CAf7XDIKYqIJoZLrXTEdEUko6AhrOgR78eRl0j1v2lbTvruot67LOKroCB2jBrLRJWqhW9RGHUTRI3pGr+jNeDJejHfjY15aMcqeQ/QHxucPXZqc2Q==</latexit><latexit sha1_base64="r8on/rknK+UF/u76yie5LhVv0y8=">AAACD3icbVDLSsNAFJ3UV62vqEs3g0Wpm5KIoMuiG5cV7AOaUCaTSTp08mDmRiihf+DGX3HjQhG3bt35N07aLLT1wDCHc+7l3nu8VHAFlvVtVFZW19Y3qpu1re2d3T1z/6CrkkxS1qGJSGTfI4oJHrMOcBCsn0pGIk+wnje+KfzeA5OKJ/E9TFLmRiSMecApAS0NzVMnVdwRLIAGdrxE+GoS6S93FA8jMsWO5OEIzoZm3WpaM+BlYpekjkq0h+aX4yc0i1gMVBClBraVgpsTCZwKNq05mWIpoWMSsoGmMYmYcvPZPVN8ohUfB4nULwY8U3935CRSxZ66MiIwUoteIf7nDTIIrtycx2kGLKbzQUEmMCS4CAf7XDIKYqIJoZLrXTEdEUko6AhrOgR78eRl0j1v2lbTvruot67LOKroCB2jBrLRJWqhW9RGHUTRI3pGr+jNeDJejHfjY15aMcqeQ/QHxucPXZqc2Q==</latexit><latexit sha1_base64="r8on/rknK+UF/u76yie5LhVv0y8=">AAACD3icbVDLSsNAFJ3UV62vqEs3g0Wpm5KIoMuiG5cV7AOaUCaTSTp08mDmRiihf+DGX3HjQhG3bt35N07aLLT1wDCHc+7l3nu8VHAFlvVtVFZW19Y3qpu1re2d3T1z/6CrkkxS1qGJSGTfI4oJHrMOcBCsn0pGIk+wnje+KfzeA5OKJ/E9TFLmRiSMecApAS0NzVMnVdwRLIAGdrxE+GoS6S93FA8jMsWO5OEIzoZm3WpaM+BlYpekjkq0h+aX4yc0i1gMVBClBraVgpsTCZwKNq05mWIpoWMSsoGmMYmYcvPZPVN8ohUfB4nULwY8U3935CRSxZ66MiIwUoteIf7nDTIIrtycx2kGLKbzQUEmMCS4CAf7XDIKYqIJoZLrXTEdEUko6AhrOgR78eRl0j1v2lbTvruot67LOKroCB2jBrLRJWqhW9RGHUTRI3pGr+jNeDJejHfjY15aMcqeQ/QHxucPXZqc2Q==</latexit><latexit sha1_base64="r8on/rknK+UF/u76yie5LhVv0y8=">AAACD3icbVDLSsNAFJ3UV62vqEs3g0Wpm5KIoMuiG5cV7AOaUCaTSTp08mDmRiihf+DGX3HjQhG3bt35N07aLLT1wDCHc+7l3nu8VHAFlvVtVFZW19Y3qpu1re2d3T1z/6CrkkxS1qGJSGTfI4oJHrMOcBCsn0pGIk+wnje+KfzeA5OKJ/E9TFLmRiSMecApAS0NzVMnVdwRLIAGdrxE+GoS6S93FA8jMsWO5OEIzoZm3WpaM+BlYpekjkq0h+aX4yc0i1gMVBClBraVgpsTCZwKNq05mWIpoWMSsoGmMYmYcvPZPVN8ohUfB4nULwY8U3935CRSxZ66MiIwUoteIf7nDTIIrtycx2kGLKbzQUEmMCS4CAf7XDIKYqIJoZLrXTEdEUko6AhrOgR78eRl0j1v2lbTvruot67LOKroCB2jBrLRJWqhW9RGHUTRI3pGr+jNeDJejHfjY15aMcqeQ/QHxucPXZqc2Q==</latexit>

P1
<latexit sha1_base64="H7gUl/4E21BHHUR2PFWjbIzT39s=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpodH3+27Vq3lzkFXiF6QKBRp996s3SFgWc4VMUmO6vpdikFONgkk+rfQyw1PKxnTIu5YqGnMT5PNTp+TMKgMSJdqWQjJXf0/kNDZmEoe2M6Y4MsveTPzP62YYXQe5UGmGXLHFoiiTBBMy+5sMhOYM5cQSyrSwtxI2opoytOlUbAj+8surpHVR872af39Zrd8UcZThBE7hHHy4gjrcQQOawGAIz/AKb450Xpx352PRWnKKmWP4A+fzB86xjXg=</latexit><latexit sha1_base64="H7gUl/4E21BHHUR2PFWjbIzT39s=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpodH3+27Vq3lzkFXiF6QKBRp996s3SFgWc4VMUmO6vpdikFONgkk+rfQyw1PKxnTIu5YqGnMT5PNTp+TMKgMSJdqWQjJXf0/kNDZmEoe2M6Y4MsveTPzP62YYXQe5UGmGXLHFoiiTBBMy+5sMhOYM5cQSyrSwtxI2opoytOlUbAj+8surpHVR872af39Zrd8UcZThBE7hHHy4gjrcQQOawGAIz/AKb450Xpx352PRWnKKmWP4A+fzB86xjXg=</latexit><latexit sha1_base64="H7gUl/4E21BHHUR2PFWjbIzT39s=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpodH3+27Vq3lzkFXiF6QKBRp996s3SFgWc4VMUmO6vpdikFONgkk+rfQyw1PKxnTIu5YqGnMT5PNTp+TMKgMSJdqWQjJXf0/kNDZmEoe2M6Y4MsveTPzP62YYXQe5UGmGXLHFoiiTBBMy+5sMhOYM5cQSyrSwtxI2opoytOlUbAj+8surpHVR872af39Zrd8UcZThBE7hHHy4gjrcQQOawGAIz/AKb450Xpx352PRWnKKmWP4A+fzB86xjXg=</latexit><latexit sha1_base64="H7gUl/4E21BHHUR2PFWjbIzT39s=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpodH3+27Vq3lzkFXiF6QKBRp996s3SFgWc4VMUmO6vpdikFONgkk+rfQyw1PKxnTIu5YqGnMT5PNTp+TMKgMSJdqWQjJXf0/kNDZmEoe2M6Y4MsveTPzP62YYXQe5UGmGXLHFoiiTBBMy+5sMhOYM5cQSyrSwtxI2opoytOlUbAj+8surpHVR872af39Zrd8UcZThBE7hHHy4gjrcQQOawGAIz/AKb450Xpx352PRWnKKmWP4A+fzB86xjXg=</latexit>

SS
<latexit sha1_base64="ZWkeEkN/jSPmgixsH9bQPTDSpzo=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8dq7Qe0oWy2k3bpZhN2N0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz00Gj0yxW36s5BVomXkwrkqPfLX71BzNIIpWGCat313MT4GVWGM4HTUi/VmFA2pkPsWipphNrP5pdOyZlVBiSMlS1pyFz9PZHRSOtJFNjOiJqRXvZm4n9eNzXhtZ9xmaQGJVssClNBTExmb5MBV8iMmFhCmeL2VsJGVFFmbDglG4K3/PIqaV1UPbfq3V9Wajd5HEU4gVM4Bw+uoAZ3UIcmMAjhGV7hzRk7L86787FoLTj5zDH8gfP5A1E3jTQ=</latexit><latexit sha1_base64="ZWkeEkN/jSPmgixsH9bQPTDSpzo=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8dq7Qe0oWy2k3bpZhN2N0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz00Gj0yxW36s5BVomXkwrkqPfLX71BzNIIpWGCat313MT4GVWGM4HTUi/VmFA2pkPsWipphNrP5pdOyZlVBiSMlS1pyFz9PZHRSOtJFNjOiJqRXvZm4n9eNzXhtZ9xmaQGJVssClNBTExmb5MBV8iMmFhCmeL2VsJGVFFmbDglG4K3/PIqaV1UPbfq3V9Wajd5HEU4gVM4Bw+uoAZ3UIcmMAjhGV7hzRk7L86787FoLTj5zDH8gfP5A1E3jTQ=</latexit><latexit sha1_base64="ZWkeEkN/jSPmgixsH9bQPTDSpzo=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8dq7Qe0oWy2k3bpZhN2N0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz00Gj0yxW36s5BVomXkwrkqPfLX71BzNIIpWGCat313MT4GVWGM4HTUi/VmFA2pkPsWipphNrP5pdOyZlVBiSMlS1pyFz9PZHRSOtJFNjOiJqRXvZm4n9eNzXhtZ9xmaQGJVssClNBTExmb5MBV8iMmFhCmeL2VsJGVFFmbDglG4K3/PIqaV1UPbfq3V9Wajd5HEU4gVM4Bw+uoAZ3UIcmMAjhGV7hzRk7L86787FoLTj5zDH8gfP5A1E3jTQ=</latexit><latexit sha1_base64="ZWkeEkN/jSPmgixsH9bQPTDSpzo=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8dq7Qe0oWy2k3bpZhN2N0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz00Gj0yxW36s5BVomXkwrkqPfLX71BzNIIpWGCat313MT4GVWGM4HTUi/VmFA2pkPsWipphNrP5pdOyZlVBiSMlS1pyFz9PZHRSOtJFNjOiJqRXvZm4n9eNzXhtZ9xmaQGJVssClNBTExmb5MBV8iMmFhCmeL2VsJGVFFmbDglG4K3/PIqaV1UPbfq3V9Wajd5HEU4gVM4Bw+uoAZ3UIcmMAjhGV7hzRk7L86787FoLTj5zDH8gfP5A1E3jTQ=</latexit>

�1
<latexit sha1_base64="28NH/mpTLoJn1ZeidGBZCd7O26U=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKpi20oWy2k3bpZhN3N0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZemAqujet+O6W19Y3NrfJ2ZWd3b/+genjU0kmmGPosEYnqhFSj4BJ9w43ATqqQxqHAdji+nfntJ1SaJ/LBTFIMYjqUPOKMGit1eumI93Nv2q/W3Lo7B1klXkFqUKDZr371BgnLYpSGCap113NTE+RUGc4ETiu9TGNK2ZgOsWuppDHqIJ/fOyVnVhmQKFG2pCFz9fdETmOtJ3FoO2NqRnrZm4n/ed3MRNdBzmWaGZRssSjKBDEJmT1PBlwhM2JiCWWK21sJG1FFmbERVWwI3vLLq6R1Uffcund/WWvcFHGU4QRO4Rw8uIIG3EETfGAg4Ble4c15dF6cd+dj0Vpyiplj+APn8wcCQY/v</latexit><latexit sha1_base64="28NH/mpTLoJn1ZeidGBZCd7O26U=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKpi20oWy2k3bpZhN3N0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZemAqujet+O6W19Y3NrfJ2ZWd3b/+genjU0kmmGPosEYnqhFSj4BJ9w43ATqqQxqHAdji+nfntJ1SaJ/LBTFIMYjqUPOKMGit1eumI93Nv2q/W3Lo7B1klXkFqUKDZr371BgnLYpSGCap113NTE+RUGc4ETiu9TGNK2ZgOsWuppDHqIJ/fOyVnVhmQKFG2pCFz9fdETmOtJ3FoO2NqRnrZm4n/ed3MRNdBzmWaGZRssSjKBDEJmT1PBlwhM2JiCWWK21sJG1FFmbERVWwI3vLLq6R1Uffcund/WWvcFHGU4QRO4Rw8uIIG3EETfGAg4Ble4c15dF6cd+dj0Vpyiplj+APn8wcCQY/v</latexit><latexit sha1_base64="28NH/mpTLoJn1ZeidGBZCd7O26U=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKpi20oWy2k3bpZhN3N0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZemAqujet+O6W19Y3NrfJ2ZWd3b/+genjU0kmmGPosEYnqhFSj4BJ9w43ATqqQxqHAdji+nfntJ1SaJ/LBTFIMYjqUPOKMGit1eumI93Nv2q/W3Lo7B1klXkFqUKDZr371BgnLYpSGCap113NTE+RUGc4ETiu9TGNK2ZgOsWuppDHqIJ/fOyVnVhmQKFG2pCFz9fdETmOtJ3FoO2NqRnrZm4n/ed3MRNdBzmWaGZRssSjKBDEJmT1PBlwhM2JiCWWK21sJG1FFmbERVWwI3vLLq6R1Uffcund/WWvcFHGU4QRO4Rw8uIIG3EETfGAg4Ble4c15dF6cd+dj0Vpyiplj+APn8wcCQY/v</latexit><latexit sha1_base64="28NH/mpTLoJn1ZeidGBZCd7O26U=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKpi20oWy2k3bpZhN3N0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZemAqujet+O6W19Y3NrfJ2ZWd3b/+genjU0kmmGPosEYnqhFSj4BJ9w43ATqqQxqHAdji+nfntJ1SaJ/LBTFIMYjqUPOKMGit1eumI93Nv2q/W3Lo7B1klXkFqUKDZr371BgnLYpSGCap113NTE+RUGc4ETiu9TGNK2ZgOsWuppDHqIJ/fOyVnVhmQKFG2pCFz9fdETmOtJ3FoO2NqRnrZm4n/ed3MRNdBzmWaGZRssSjKBDEJmT1PBlwhM2JiCWWK21sJG1FFmbERVWwI3vLLq6R1Uffcund/WWvcFHGU4QRO4Rw8uIIG3EETfGAg4Ble4c15dF6cd+dj0Vpyiplj+APn8wcCQY/v</latexit>

S
<latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit><latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit><latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit><latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit>

SS
<latexit sha1_base64="ZWkeEkN/jSPmgixsH9bQPTDSpzo=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8dq7Qe0oWy2k3bpZhN2N0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz00Gj0yxW36s5BVomXkwrkqPfLX71BzNIIpWGCat313MT4GVWGM4HTUi/VmFA2pkPsWipphNrP5pdOyZlVBiSMlS1pyFz9PZHRSOtJFNjOiJqRXvZm4n9eNzXhtZ9xmaQGJVssClNBTExmb5MBV8iMmFhCmeL2VsJGVFFmbDglG4K3/PIqaV1UPbfq3V9Wajd5HEU4gVM4Bw+uoAZ3UIcmMAjhGV7hzRk7L86787FoLTj5zDH8gfP5A1E3jTQ=</latexit><latexit sha1_base64="ZWkeEkN/jSPmgixsH9bQPTDSpzo=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8dq7Qe0oWy2k3bpZhN2N0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz00Gj0yxW36s5BVomXkwrkqPfLX71BzNIIpWGCat313MT4GVWGM4HTUi/VmFA2pkPsWipphNrP5pdOyZlVBiSMlS1pyFz9PZHRSOtJFNjOiJqRXvZm4n9eNzXhtZ9xmaQGJVssClNBTExmb5MBV8iMmFhCmeL2VsJGVFFmbDglG4K3/PIqaV1UPbfq3V9Wajd5HEU4gVM4Bw+uoAZ3UIcmMAjhGV7hzRk7L86787FoLTj5zDH8gfP5A1E3jTQ=</latexit><latexit sha1_base64="ZWkeEkN/jSPmgixsH9bQPTDSpzo=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8dq7Qe0oWy2k3bpZhN2N0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz00Gj0yxW36s5BVomXkwrkqPfLX71BzNIIpWGCat313MT4GVWGM4HTUi/VmFA2pkPsWipphNrP5pdOyZlVBiSMlS1pyFz9PZHRSOtJFNjOiJqRXvZm4n9eNzXhtZ9xmaQGJVssClNBTExmb5MBV8iMmFhCmeL2VsJGVFFmbDglG4K3/PIqaV1UPbfq3V9Wajd5HEU4gVM4Bw+uoAZ3UIcmMAjhGV7hzRk7L86787FoLTj5zDH8gfP5A1E3jTQ=</latexit><latexit sha1_base64="ZWkeEkN/jSPmgixsH9bQPTDSpzo=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8dq7Qe0oWy2k3bpZhN2N0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz00Gj0yxW36s5BVomXkwrkqPfLX71BzNIIpWGCat313MT4GVWGM4HTUi/VmFA2pkPsWipphNrP5pdOyZlVBiSMlS1pyFz9PZHRSOtJFNjOiJqRXvZm4n9eNzXhtZ9xmaQGJVssClNBTExmb5MBV8iMmFhCmeL2VsJGVFFmbDglG4K3/PIqaV1UPbfq3V9Wajd5HEU4gVM4Bw+uoAZ3UIcmMAjhGV7hzRk7L86787FoLTj5zDH8gfP5A1E3jTQ=</latexit> S

<latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit><latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit><latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit><latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit>

SS
<latexit sha1_base64="ZWkeEkN/jSPmgixsH9bQPTDSpzo=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8dq7Qe0oWy2k3bpZhN2N0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz00Gj0yxW36s5BVomXkwrkqPfLX71BzNIIpWGCat313MT4GVWGM4HTUi/VmFA2pkPsWipphNrP5pdOyZlVBiSMlS1pyFz9PZHRSOtJFNjOiJqRXvZm4n9eNzXhtZ9xmaQGJVssClNBTExmb5MBV8iMmFhCmeL2VsJGVFFmbDglG4K3/PIqaV1UPbfq3V9Wajd5HEU4gVM4Bw+uoAZ3UIcmMAjhGV7hzRk7L86787FoLTj5zDH8gfP5A1E3jTQ=</latexit><latexit sha1_base64="ZWkeEkN/jSPmgixsH9bQPTDSpzo=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8dq7Qe0oWy2k3bpZhN2N0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz00Gj0yxW36s5BVomXkwrkqPfLX71BzNIIpWGCat313MT4GVWGM4HTUi/VmFA2pkPsWipphNrP5pdOyZlVBiSMlS1pyFz9PZHRSOtJFNjOiJqRXvZm4n9eNzXhtZ9xmaQGJVssClNBTExmb5MBV8iMmFhCmeL2VsJGVFFmbDglG4K3/PIqaV1UPbfq3V9Wajd5HEU4gVM4Bw+uoAZ3UIcmMAjhGV7hzRk7L86787FoLTj5zDH8gfP5A1E3jTQ=</latexit><latexit sha1_base64="ZWkeEkN/jSPmgixsH9bQPTDSpzo=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8dq7Qe0oWy2k3bpZhN2N0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz00Gj0yxW36s5BVomXkwrkqPfLX71BzNIIpWGCat313MT4GVWGM4HTUi/VmFA2pkPsWipphNrP5pdOyZlVBiSMlS1pyFz9PZHRSOtJFNjOiJqRXvZm4n9eNzXhtZ9xmaQGJVssClNBTExmb5MBV8iMmFhCmeL2VsJGVFFmbDglG4K3/PIqaV1UPbfq3V9Wajd5HEU4gVM4Bw+uoAZ3UIcmMAjhGV7hzRk7L86787FoLTj5zDH8gfP5A1E3jTQ=</latexit><latexit sha1_base64="ZWkeEkN/jSPmgixsH9bQPTDSpzo=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8dq7Qe0oWy2k3bpZhN2N0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz00Gj0yxW36s5BVomXkwrkqPfLX71BzNIIpWGCat313MT4GVWGM4HTUi/VmFA2pkPsWipphNrP5pdOyZlVBiSMlS1pyFz9PZHRSOtJFNjOiJqRXvZm4n9eNzXhtZ9xmaQGJVssClNBTExmb5MBV8iMmFhCmeL2VsJGVFFmbDglG4K3/PIqaV1UPbfq3V9Wajd5HEU4gVM4Bw+uoAZ3UIcmMAjhGV7hzRk7L86787FoLTj5zDH8gfP5A1E3jTQ=</latexit>

�2
<latexit sha1_base64="Nt3dbhURGps0a4/bv3m3OEP85RA=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Ae0oWy2m3bpZpPuToQS+ie8eFDEq3/Hm//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2M7+Z++4lrI2L1iNOE+xEdKhEKRtFKnV4yEv2sNuuXK27VXYCsEy8nFcjR6Je/eoOYpRFXyCQ1puu5CfoZ1SiY5LNSLzU8oWxMh7xrqaIRN362uHdGLqwyIGGsbSkkC/X3REYjY6ZRYDsjiiOz6s3F/7xuiuGNnwmVpMgVWy4KU0kwJvPnyUBozlBOLaFMC3srYSOqKUMbUcmG4K2+vE5atarnVr2Hq0r9No+jCGdwDpfgwTXU4R4a0AQGEp7hFd6cifPivDsfy9aCk8+cwh84nz8Dxo/w</latexit><latexit sha1_base64="Nt3dbhURGps0a4/bv3m3OEP85RA=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Ae0oWy2m3bpZpPuToQS+ie8eFDEq3/Hm//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2M7+Z++4lrI2L1iNOE+xEdKhEKRtFKnV4yEv2sNuuXK27VXYCsEy8nFcjR6Je/eoOYpRFXyCQ1puu5CfoZ1SiY5LNSLzU8oWxMh7xrqaIRN362uHdGLqwyIGGsbSkkC/X3REYjY6ZRYDsjiiOz6s3F/7xuiuGNnwmVpMgVWy4KU0kwJvPnyUBozlBOLaFMC3srYSOqKUMbUcmG4K2+vE5atarnVr2Hq0r9No+jCGdwDpfgwTXU4R4a0AQGEp7hFd6cifPivDsfy9aCk8+cwh84nz8Dxo/w</latexit><latexit sha1_base64="Nt3dbhURGps0a4/bv3m3OEP85RA=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Ae0oWy2m3bpZpPuToQS+ie8eFDEq3/Hm//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2M7+Z++4lrI2L1iNOE+xEdKhEKRtFKnV4yEv2sNuuXK27VXYCsEy8nFcjR6Je/eoOYpRFXyCQ1puu5CfoZ1SiY5LNSLzU8oWxMh7xrqaIRN362uHdGLqwyIGGsbSkkC/X3REYjY6ZRYDsjiiOz6s3F/7xuiuGNnwmVpMgVWy4KU0kwJvPnyUBozlBOLaFMC3srYSOqKUMbUcmG4K2+vE5atarnVr2Hq0r9No+jCGdwDpfgwTXU4R4a0AQGEp7hFd6cifPivDsfy9aCk8+cwh84nz8Dxo/w</latexit><latexit sha1_base64="Nt3dbhURGps0a4/bv3m3OEP85RA=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Ae0oWy2m3bpZpPuToQS+ie8eFDEq3/Hm//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2M7+Z++4lrI2L1iNOE+xEdKhEKRtFKnV4yEv2sNuuXK27VXYCsEy8nFcjR6Je/eoOYpRFXyCQ1puu5CfoZ1SiY5LNSLzU8oWxMh7xrqaIRN362uHdGLqwyIGGsbSkkC/X3REYjY6ZRYDsjiiOz6s3F/7xuiuGNnwmVpMgVWy4KU0kwJvPnyUBozlBOLaFMC3srYSOqKUMbUcmG4K2+vE5atarnVr2Hq0r9No+jCGdwDpfgwTXU4R4a0AQGEp7hFd6cifPivDsfy9aCk8+cwh84nz8Dxo/w</latexit>

�3
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Figure 2. (a) pRNN wave function: A graphical representa-
tion of the computation of positive amplitudes using one RNN
cell along with a Softmax layer (magenta circles) to compute
the modulus | (�)|2 = P (�). (b) cRNN wave function: A
graphical representation of the computation of complex am-
plitudes using one RNN cell along with a Softmax layer (ma-
genta circles) and a Softsign (SS) layer (orange circles). The
first computes the modulus | (�)|2 = P (�), the second to
computes the phase �(�) of  (�).

The generalization to the complex case starts by split-
ting the wave function into an amplitude and phase �(�)
[42] as

| i =
X

�

exp(i�(�))
p

P (�) |�i . (7)

As illustrated in Fig. 2(b), we use one RNN cell and a
Softmax layer to model the probability, together with
a Softsign layer (as defined below) to model the phase.
In this parametrization, the first layer uses the Softmax
activation function to get conditional probabilities Pn as

Pn = y(1)
n · �n, (8)

where

y(1)
n = S

⇣
U

(1)hn + c(1)
⌘
, (9)

in a similar fashion to Eq. (3). The Softsign layer is used
to compute the phases as

�n = y(2)
n · �n, (10)

where

y(2)
n = ⇡ Softsign

⇣
U

(2)hn + c(2)
⌘
. (11)

The Softsign function is defined as

Softsign(x) =
x

1 + |x| 2 (�1, 1).

Finally, the probability P (�) is obtained from the N in-
dividual contributions Pn as

P (�) ⌘ ⇧N
n=1Pn, (12)

and, similarly, the phase �(�) is computed as

�(�) ⌘
NX

n=1

�n. (13)

Note that sampling from the square of the amplitudes
P (�) is una↵ected by the Softsign layer and is carried
out, as described above, using only the Softmax layer as
in Fig. 1(c). For later reference, we call this architecture
a complex recurrent neural network wave function (cRNN
wave function), and hereafter, the term RNN wave func-
tion will refer to both pRNN wave functions and cRNN
wave functions. Details about the dimensions of the vari-
ational parameters of RNN wave functions can be found
in App. A.

III. GROUND STATES WITH RNN WAVE
FUNCTIONS

We focus our attention on the ground state proper-
ties of prototypical Hamiltonians in condensed matter
physics including the one- and two-dimensional (1D and
2D) transverse field Ising model (TFIM), as well as the
1D J1-J2 model, both with open boundary conditions.
Their Hamiltonians are given by

ĤTFIM = �
X

hi,ji

�̂
z
i �̂

z
j � h

X

i

�̂
x
i , (14)

where �̂(x,y,z)
i are Pauli matrices acting on site i, and

ĤJ1�J2 = J1

X

hi,ji

Ŝi · Ŝj + J2

X

hhi,jii

Ŝi · Ŝj . (15)

where Ŝi is a spin-1/2 operator. Here, hi, ji and hhi, jii
denote nearest- and next-nearest-neighbor pairs, respec-
tively. Energies for the J1-J2 model are measured in units
of J1 = 1 in the results that follow.
To train our models we use the variational principle,

where for a given problem Hamiltonian Ĥ, the optimiza-
tion strategy involves minimizing the expectation value
E� = h �|Ĥ| �i � E0 with respect to the variational
parameters �. Here, E0 is the exact ground state en-
ergy of Ĥ. The variational parameters � are updated
using variants of the gradient descent algorithm with the
objective of minimizing E� = h �|Ĥ| �i. We provide
a detailed description of the VMC scheme and the opti-
mization strategy with which we optimize our RNN wave
functions in App. C.
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representations in terms of probability distributions,

| i =
X

�

 (�) |�i =
X

�

p
P (�) |�i . (6)

This property has been exploited extensively in wave
function representations using generative models such as
restricted Boltzmann machines [19]. For such wave func-
tions, it is also natural to try to approximate P (�) with
a conventional RNN, as illustrated in Fig. 2(a). For later
reference we call this architecture a positive recurrent
neural network wave function (pRNN wave function).

(b)
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S
<latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit><latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit><latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit><latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit>

�1
<latexit sha1_base64="kSoFpoto/NxS8vNWd/QjS9Rr8XE=">AAAB/nicbVDNS8MwHE3n15xfVfHkJTgET6MVQY9DLx4nuDlYS0nTdAvLR0lSYZSB/4oXD4p49e/w5n9juvWgmw9CHu/9fuTlxRmj2njet1NbWV1b36hvNra2d3b33P2Dnpa5wqSLJZOqHyNNGBWka6hhpJ8pgnjMyEM8vin9h0eiNJXi3kwyEnI0FDSlGBkrRe5REEuW6Am3VxFoOuRoGvmR2/Ra3gxwmfgVaYIKncj9ChKJc06EwQxpPfC9zIQFUoZiRqaNINckQ3iMhmRgqUCc6LCYxZ/CU6skMJXKHmHgTP29USCuy4R2kiMz0oteKf7nDXKTXoUFFVluiMDzh9KcQSNh2QVMqCLYsIklCCtqs0I8QgphYxtr2BL8xS8vk955y/da/t1Fs31d1VEHx+AEnAEfXII2uAUd0AUYFOAZvII358l5cd6dj/lozal2DsEfOJ8/0k6WBQ==</latexit><latexit sha1_base64="kSoFpoto/NxS8vNWd/QjS9Rr8XE=">AAAB/nicbVDNS8MwHE3n15xfVfHkJTgET6MVQY9DLx4nuDlYS0nTdAvLR0lSYZSB/4oXD4p49e/w5n9juvWgmw9CHu/9fuTlxRmj2njet1NbWV1b36hvNra2d3b33P2Dnpa5wqSLJZOqHyNNGBWka6hhpJ8pgnjMyEM8vin9h0eiNJXi3kwyEnI0FDSlGBkrRe5REEuW6Am3VxFoOuRoGvmR2/Ra3gxwmfgVaYIKncj9ChKJc06EwQxpPfC9zIQFUoZiRqaNINckQ3iMhmRgqUCc6LCYxZ/CU6skMJXKHmHgTP29USCuy4R2kiMz0oteKf7nDXKTXoUFFVluiMDzh9KcQSNh2QVMqCLYsIklCCtqs0I8QgphYxtr2BL8xS8vk955y/da/t1Fs31d1VEHx+AEnAEfXII2uAUd0AUYFOAZvII358l5cd6dj/lozal2DsEfOJ8/0k6WBQ==</latexit><latexit sha1_base64="kSoFpoto/NxS8vNWd/QjS9Rr8XE=">AAAB/nicbVDNS8MwHE3n15xfVfHkJTgET6MVQY9DLx4nuDlYS0nTdAvLR0lSYZSB/4oXD4p49e/w5n9juvWgmw9CHu/9fuTlxRmj2njet1NbWV1b36hvNra2d3b33P2Dnpa5wqSLJZOqHyNNGBWka6hhpJ8pgnjMyEM8vin9h0eiNJXi3kwyEnI0FDSlGBkrRe5REEuW6Am3VxFoOuRoGvmR2/Ra3gxwmfgVaYIKncj9ChKJc06EwQxpPfC9zIQFUoZiRqaNINckQ3iMhmRgqUCc6LCYxZ/CU6skMJXKHmHgTP29USCuy4R2kiMz0oteKf7nDXKTXoUFFVluiMDzh9KcQSNh2QVMqCLYsIklCCtqs0I8QgphYxtr2BL8xS8vk955y/da/t1Fs31d1VEHx+AEnAEfXII2uAUd0AUYFOAZvII358l5cd6dj/lozal2DsEfOJ8/0k6WBQ==</latexit><latexit sha1_base64="kSoFpoto/NxS8vNWd/QjS9Rr8XE=">AAAB/nicbVDNS8MwHE3n15xfVfHkJTgET6MVQY9DLx4nuDlYS0nTdAvLR0lSYZSB/4oXD4p49e/w5n9juvWgmw9CHu/9fuTlxRmj2njet1NbWV1b36hvNra2d3b33P2Dnpa5wqSLJZOqHyNNGBWka6hhpJ8pgnjMyEM8vin9h0eiNJXi3kwyEnI0FDSlGBkrRe5REEuW6Am3VxFoOuRoGvmR2/Ra3gxwmfgVaYIKncj9ChKJc06EwQxpPfC9zIQFUoZiRqaNINckQ3iMhmRgqUCc6LCYxZ/CU6skMJXKHmHgTP29USCuy4R2kiMz0oteKf7nDXKTXoUFFVluiMDzh9KcQSNh2QVMqCLYsIklCCtqs0I8QgphYxtr2BL8xS8vk955y/da/t1Fs31d1VEHx+AEnAEfXII2uAUd0AUYFOAZvII358l5cd6dj/lozal2DsEfOJ8/0k6WBQ==</latexit>

RNN
<latexit sha1_base64="Z3qkTg0hx4U2t/snaENeYB+2j1o=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VSq2A9IQ9lsN+3SzW7YnYgl9Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnHN7nfeWTacCUfYJKwICZDySNOCVjJ7wF7guy+0ZiW+5WqW3NnwMvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsWu6lhiWEjsmQ+ZZKEjMTZLOTp/jUKgMcKW1LAp6pvycyEhsziUPbGRMYmUUvF//z/BSiqyDjMkmBSTpfFKUCg8L5/3jANaMgJpYQqrm9FdMR0YSCTSkPwVt8eZm0z2ueW/PuLqr16yKOEjpGJ+gMeegS1dEtaqIWokihZ/SK3hxwXpx352PeuuIUM0foD5zPH+JOkPk=</latexit><latexit sha1_base64="Z3qkTg0hx4U2t/snaENeYB+2j1o=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VSq2A9IQ9lsN+3SzW7YnYgl9Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnHN7nfeWTacCUfYJKwICZDySNOCVjJ7wF7guy+0ZiW+5WqW3NnwMvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsWu6lhiWEjsmQ+ZZKEjMTZLOTp/jUKgMcKW1LAp6pvycyEhsziUPbGRMYmUUvF//z/BSiqyDjMkmBSTpfFKUCg8L5/3jANaMgJpYQqrm9FdMR0YSCTSkPwVt8eZm0z2ueW/PuLqr16yKOEjpGJ+gMeegS1dEtaqIWokihZ/SK3hxwXpx352PeuuIUM0foD5zPH+JOkPk=</latexit><latexit sha1_base64="Z3qkTg0hx4U2t/snaENeYB+2j1o=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VSq2A9IQ9lsN+3SzW7YnYgl9Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnHN7nfeWTacCUfYJKwICZDySNOCVjJ7wF7guy+0ZiW+5WqW3NnwMvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsWu6lhiWEjsmQ+ZZKEjMTZLOTp/jUKgMcKW1LAp6pvycyEhsziUPbGRMYmUUvF//z/BSiqyDjMkmBSTpfFKUCg8L5/3jANaMgJpYQqrm9FdMR0YSCTSkPwVt8eZm0z2ueW/PuLqr16yKOEjpGJ+gMeegS1dEtaqIWokihZ/SK3hxwXpx352PeuuIUM0foD5zPH+JOkPk=</latexit><latexit sha1_base64="Z3qkTg0hx4U2t/snaENeYB+2j1o=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VSq2A9IQ9lsN+3SzW7YnYgl9Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnHN7nfeWTacCUfYJKwICZDySNOCVjJ7wF7guy+0ZiW+5WqW3NnwMvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsWu6lhiWEjsmQ+ZZKEjMTZLOTp/jUKgMcKW1LAp6pvycyEhsziUPbGRMYmUUvF//z/BSiqyDjMkmBSTpfFKUCg8L5/3jANaMgJpYQqrm9FdMR0YSCTSkPwVt8eZm0z2ueW/PuLqr16yKOEjpGJ+gMeegS1dEtaqIWokihZ/SK3hxwXpx352PeuuIUM0foD5zPH+JOkPk=</latexit>

S
<latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit><latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit><latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit><latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit>

�2
<latexit sha1_base64="JH5HzsTDWf/bzqCEuB8Q1phBmhk=">AAACAHicbVC7TsMwFHXKq5RXgIGBxaJCYqqSCgnGChbGItGH1ESR4zitVduJbAepirLwKywMIMTKZ7DxNzhtBmg5kuWjc+7VvfeEKaNKO863VVtb39jcqm83dnb39g/sw6O+SjKJSQ8nLJHDECnCqCA9TTUjw1QSxENGBuH0tvQHj0QqmogHPUuJz9FY0JhipI0U2CdemLBIzbj5ck/RMUdFkLeLwG46LWcOuErcijRBhW5gf3lRgjNOhMYMKTVynVT7OZKaYkaKhpcpkiI8RWMyMlQgTpSfzw8o4LlRIhgn0jyh4Vz93ZEjrsodTSVHeqKWvVL8zxtlOr72cyrSTBOBF4PijEGdwDINGFFJsGYzQxCW1OwK8QRJhLXJrGFCcJdPXiX9dst1Wu79ZbNzU8VRB6fgDFwAF1yBDrgDXdADGBTgGbyCN+vJerHerY9Fac2qeo7BH1ifP6f+lxI=</latexit><latexit sha1_base64="JH5HzsTDWf/bzqCEuB8Q1phBmhk=">AAACAHicbVC7TsMwFHXKq5RXgIGBxaJCYqqSCgnGChbGItGH1ESR4zitVduJbAepirLwKywMIMTKZ7DxNzhtBmg5kuWjc+7VvfeEKaNKO863VVtb39jcqm83dnb39g/sw6O+SjKJSQ8nLJHDECnCqCA9TTUjw1QSxENGBuH0tvQHj0QqmogHPUuJz9FY0JhipI0U2CdemLBIzbj5ck/RMUdFkLeLwG46LWcOuErcijRBhW5gf3lRgjNOhMYMKTVynVT7OZKaYkaKhpcpkiI8RWMyMlQgTpSfzw8o4LlRIhgn0jyh4Vz93ZEjrsodTSVHeqKWvVL8zxtlOr72cyrSTBOBF4PijEGdwDINGFFJsGYzQxCW1OwK8QRJhLXJrGFCcJdPXiX9dst1Wu79ZbNzU8VRB6fgDFwAF1yBDrgDXdADGBTgGbyCN+vJerHerY9Fac2qeo7BH1ifP6f+lxI=</latexit><latexit sha1_base64="JH5HzsTDWf/bzqCEuB8Q1phBmhk=">AAACAHicbVC7TsMwFHXKq5RXgIGBxaJCYqqSCgnGChbGItGH1ESR4zitVduJbAepirLwKywMIMTKZ7DxNzhtBmg5kuWjc+7VvfeEKaNKO863VVtb39jcqm83dnb39g/sw6O+SjKJSQ8nLJHDECnCqCA9TTUjw1QSxENGBuH0tvQHj0QqmogHPUuJz9FY0JhipI0U2CdemLBIzbj5ck/RMUdFkLeLwG46LWcOuErcijRBhW5gf3lRgjNOhMYMKTVynVT7OZKaYkaKhpcpkiI8RWMyMlQgTpSfzw8o4LlRIhgn0jyh4Vz93ZEjrsodTSVHeqKWvVL8zxtlOr72cyrSTBOBF4PijEGdwDINGFFJsGYzQxCW1OwK8QRJhLXJrGFCcJdPXiX9dst1Wu79ZbNzU8VRB6fgDFwAF1yBDrgDXdADGBTgGbyCN+vJerHerY9Fac2qeo7BH1ifP6f+lxI=</latexit><latexit sha1_base64="JH5HzsTDWf/bzqCEuB8Q1phBmhk=">AAACAHicbVC7TsMwFHXKq5RXgIGBxaJCYqqSCgnGChbGItGH1ESR4zitVduJbAepirLwKywMIMTKZ7DxNzhtBmg5kuWjc+7VvfeEKaNKO863VVtb39jcqm83dnb39g/sw6O+SjKJSQ8nLJHDECnCqCA9TTUjw1QSxENGBuH0tvQHj0QqmogHPUuJz9FY0JhipI0U2CdemLBIzbj5ck/RMUdFkLeLwG46LWcOuErcijRBhW5gf3lRgjNOhMYMKTVynVT7OZKaYkaKhpcpkiI8RWMyMlQgTpSfzw8o4LlRIhgn0jyh4Vz93ZEjrsodTSVHeqKWvVL8zxtlOr72cyrSTBOBF4PijEGdwDINGFFJsGYzQxCW1OwK8QRJhLXJrGFCcJdPXiX9dst1Wu79ZbNzU8VRB6fgDFwAF1yBDrgDXdADGBTgGbyCN+vJerHerY9Fac2qeo7BH1ifP6f+lxI=</latexit>

P1
<latexit sha1_base64="H7gUl/4E21BHHUR2PFWjbIzT39s=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpodH3+27Vq3lzkFXiF6QKBRp996s3SFgWc4VMUmO6vpdikFONgkk+rfQyw1PKxnTIu5YqGnMT5PNTp+TMKgMSJdqWQjJXf0/kNDZmEoe2M6Y4MsveTPzP62YYXQe5UGmGXLHFoiiTBBMy+5sMhOYM5cQSyrSwtxI2opoytOlUbAj+8surpHVR872af39Zrd8UcZThBE7hHHy4gjrcQQOawGAIz/AKb450Xpx352PRWnKKmWP4A+fzB86xjXg=</latexit><latexit sha1_base64="H7gUl/4E21BHHUR2PFWjbIzT39s=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpodH3+27Vq3lzkFXiF6QKBRp996s3SFgWc4VMUmO6vpdikFONgkk+rfQyw1PKxnTIu5YqGnMT5PNTp+TMKgMSJdqWQjJXf0/kNDZmEoe2M6Y4MsveTPzP62YYXQe5UGmGXLHFoiiTBBMy+5sMhOYM5cQSyrSwtxI2opoytOlUbAj+8surpHVR872af39Zrd8UcZThBE7hHHy4gjrcQQOawGAIz/AKb450Xpx352PRWnKKmWP4A+fzB86xjXg=</latexit><latexit sha1_base64="H7gUl/4E21BHHUR2PFWjbIzT39s=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpodH3+27Vq3lzkFXiF6QKBRp996s3SFgWc4VMUmO6vpdikFONgkk+rfQyw1PKxnTIu5YqGnMT5PNTp+TMKgMSJdqWQjJXf0/kNDZmEoe2M6Y4MsveTPzP62YYXQe5UGmGXLHFoiiTBBMy+5sMhOYM5cQSyrSwtxI2opoytOlUbAj+8surpHVR872af39Zrd8UcZThBE7hHHy4gjrcQQOawGAIz/AKb450Xpx352PRWnKKmWP4A+fzB86xjXg=</latexit><latexit sha1_base64="H7gUl/4E21BHHUR2PFWjbIzT39s=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpodH3+27Vq3lzkFXiF6QKBRp996s3SFgWc4VMUmO6vpdikFONgkk+rfQyw1PKxnTIu5YqGnMT5PNTp+TMKgMSJdqWQjJXf0/kNDZmEoe2M6Y4MsveTPzP62YYXQe5UGmGXLHFoiiTBBMy+5sMhOYM5cQSyrSwtxI2opoytOlUbAj+8surpHVR872af39Zrd8UcZThBE7hHHy4gjrcQQOawGAIz/AKb450Xpx352PRWnKKmWP4A+fzB86xjXg=</latexit>

P2
<latexit sha1_base64="lSzqROD0s+VosWM1kBImgIJk6yo=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD81BbVCuuFV3AbJOvJxUIEdzUP7qD2OWRlwhk9SYnucm6GdUo2CSz0r91PCEsgkd8Z6likbc+Nni1Bm5sMqQhLG2pZAs1N8TGY2MmUaB7Ywojs2qNxf/83ophtd+JlSSIldsuShMJcGYzP8mQ6E5Qzm1hDIt7K2EjammDG06JRuCt/ryOmnXqp5b9e6vKo2bPI4inME5XIIHdWjAHTShBQxG8Ayv8OZI58V5dz6WrQUnnzmFP3A+fwDQNY15</latexit><latexit sha1_base64="lSzqROD0s+VosWM1kBImgIJk6yo=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD81BbVCuuFV3AbJOvJxUIEdzUP7qD2OWRlwhk9SYnucm6GdUo2CSz0r91PCEsgkd8Z6likbc+Nni1Bm5sMqQhLG2pZAs1N8TGY2MmUaB7Ywojs2qNxf/83ophtd+JlSSIldsuShMJcGYzP8mQ6E5Qzm1hDIt7K2EjammDG06JRuCt/ryOmnXqp5b9e6vKo2bPI4inME5XIIHdWjAHTShBQxG8Ayv8OZI58V5dz6WrQUnnzmFP3A+fwDQNY15</latexit><latexit sha1_base64="lSzqROD0s+VosWM1kBImgIJk6yo=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD81BbVCuuFV3AbJOvJxUIEdzUP7qD2OWRlwhk9SYnucm6GdUo2CSz0r91PCEsgkd8Z6likbc+Nni1Bm5sMqQhLG2pZAs1N8TGY2MmUaB7Ywojs2qNxf/83ophtd+JlSSIldsuShMJcGYzP8mQ6E5Qzm1hDIt7K2EjammDG06JRuCt/ryOmnXqp5b9e6vKo2bPI4inME5XIIHdWjAHTShBQxG8Ayv8OZI58V5dz6WrQUnnzmFP3A+fwDQNY15</latexit><latexit sha1_base64="lSzqROD0s+VosWM1kBImgIJk6yo=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD81BbVCuuFV3AbJOvJxUIEdzUP7qD2OWRlwhk9SYnucm6GdUo2CSz0r91PCEsgkd8Z6likbc+Nni1Bm5sMqQhLG2pZAs1N8TGY2MmUaB7Ywojs2qNxf/83ophtd+JlSSIldsuShMJcGYzP8mQ6E5Qzm1hDIt7K2EjammDG06JRuCt/ryOmnXqp5b9e6vKo2bPI4inME5XIIHdWjAHTShBQxG8Ayv8OZI58V5dz6WrQUnnzmFP3A+fwDQNY15</latexit>

P3
<latexit sha1_base64="l74AQsz3bi+O3h7+xb0forB7Jrk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz00Ohf9ssVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14bWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVD236t3XKvWbPI4inMApnIMHV1CHO2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gDRuY16</latexit><latexit sha1_base64="l74AQsz3bi+O3h7+xb0forB7Jrk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz00Ohf9ssVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14bWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVD236t3XKvWbPI4inMApnIMHV1CHO2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gDRuY16</latexit><latexit sha1_base64="l74AQsz3bi+O3h7+xb0forB7Jrk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz00Ohf9ssVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14bWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVD236t3XKvWbPI4inMApnIMHV1CHO2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gDRuY16</latexit><latexit sha1_base64="l74AQsz3bi+O3h7+xb0forB7Jrk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz00Ohf9ssVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14bWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVD236t3XKvWbPI4inMApnIMHV1CHO2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gDRuY16</latexit>

 (�)
<latexit sha1_base64="r8on/rknK+UF/u76yie5LhVv0y8=">AAACD3icbVDLSsNAFJ3UV62vqEs3g0Wpm5KIoMuiG5cV7AOaUCaTSTp08mDmRiihf+DGX3HjQhG3bt35N07aLLT1wDCHc+7l3nu8VHAFlvVtVFZW19Y3qpu1re2d3T1z/6CrkkxS1qGJSGTfI4oJHrMOcBCsn0pGIk+wnje+KfzeA5OKJ/E9TFLmRiSMecApAS0NzVMnVdwRLIAGdrxE+GoS6S93FA8jMsWO5OEIzoZm3WpaM+BlYpekjkq0h+aX4yc0i1gMVBClBraVgpsTCZwKNq05mWIpoWMSsoGmMYmYcvPZPVN8ohUfB4nULwY8U3935CRSxZ66MiIwUoteIf7nDTIIrtycx2kGLKbzQUEmMCS4CAf7XDIKYqIJoZLrXTEdEUko6AhrOgR78eRl0j1v2lbTvruot67LOKroCB2jBrLRJWqhW9RGHUTRI3pGr+jNeDJejHfjY15aMcqeQ/QHxucPXZqc2Q==</latexit><latexit sha1_base64="r8on/rknK+UF/u76yie5LhVv0y8=">AAACD3icbVDLSsNAFJ3UV62vqEs3g0Wpm5KIoMuiG5cV7AOaUCaTSTp08mDmRiihf+DGX3HjQhG3bt35N07aLLT1wDCHc+7l3nu8VHAFlvVtVFZW19Y3qpu1re2d3T1z/6CrkkxS1qGJSGTfI4oJHrMOcBCsn0pGIk+wnje+KfzeA5OKJ/E9TFLmRiSMecApAS0NzVMnVdwRLIAGdrxE+GoS6S93FA8jMsWO5OEIzoZm3WpaM+BlYpekjkq0h+aX4yc0i1gMVBClBraVgpsTCZwKNq05mWIpoWMSsoGmMYmYcvPZPVN8ohUfB4nULwY8U3935CRSxZ66MiIwUoteIf7nDTIIrtycx2kGLKbzQUEmMCS4CAf7XDIKYqIJoZLrXTEdEUko6AhrOgR78eRl0j1v2lbTvruot67LOKroCB2jBrLRJWqhW9RGHUTRI3pGr+jNeDJejHfjY15aMcqeQ/QHxucPXZqc2Q==</latexit><latexit sha1_base64="r8on/rknK+UF/u76yie5LhVv0y8=">AAACD3icbVDLSsNAFJ3UV62vqEs3g0Wpm5KIoMuiG5cV7AOaUCaTSTp08mDmRiihf+DGX3HjQhG3bt35N07aLLT1wDCHc+7l3nu8VHAFlvVtVFZW19Y3qpu1re2d3T1z/6CrkkxS1qGJSGTfI4oJHrMOcBCsn0pGIk+wnje+KfzeA5OKJ/E9TFLmRiSMecApAS0NzVMnVdwRLIAGdrxE+GoS6S93FA8jMsWO5OEIzoZm3WpaM+BlYpekjkq0h+aX4yc0i1gMVBClBraVgpsTCZwKNq05mWIpoWMSsoGmMYmYcvPZPVN8ohUfB4nULwY8U3935CRSxZ66MiIwUoteIf7nDTIIrtycx2kGLKbzQUEmMCS4CAf7XDIKYqIJoZLrXTEdEUko6AhrOgR78eRl0j1v2lbTvruot67LOKroCB2jBrLRJWqhW9RGHUTRI3pGr+jNeDJejHfjY15aMcqeQ/QHxucPXZqc2Q==</latexit><latexit sha1_base64="r8on/rknK+UF/u76yie5LhVv0y8=">AAACD3icbVDLSsNAFJ3UV62vqEs3g0Wpm5KIoMuiG5cV7AOaUCaTSTp08mDmRiihf+DGX3HjQhG3bt35N07aLLT1wDCHc+7l3nu8VHAFlvVtVFZW19Y3qpu1re2d3T1z/6CrkkxS1qGJSGTfI4oJHrMOcBCsn0pGIk+wnje+KfzeA5OKJ/E9TFLmRiSMecApAS0NzVMnVdwRLIAGdrxE+GoS6S93FA8jMsWO5OEIzoZm3WpaM+BlYpekjkq0h+aX4yc0i1gMVBClBraVgpsTCZwKNq05mWIpoWMSsoGmMYmYcvPZPVN8ohUfB4nULwY8U3935CRSxZ66MiIwUoteIf7nDTIIrtycx2kGLKbzQUEmMCS4CAf7XDIKYqIJoZLrXTEdEUko6AhrOgR78eRl0j1v2lbTvruot67LOKroCB2jBrLRJWqhW9RGHUTRI3pGr+jNeDJejHfjY15aMcqeQ/QHxucPXZqc2Q==</latexit>

RNN
<latexit sha1_base64="Z3qkTg0hx4U2t/snaENeYB+2j1o=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VSq2A9IQ9lsN+3SzW7YnYgl9Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnHN7nfeWTacCUfYJKwICZDySNOCVjJ7wF7guy+0ZiW+5WqW3NnwMvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsWu6lhiWEjsmQ+ZZKEjMTZLOTp/jUKgMcKW1LAp6pvycyEhsziUPbGRMYmUUvF//z/BSiqyDjMkmBSTpfFKUCg8L5/3jANaMgJpYQqrm9FdMR0YSCTSkPwVt8eZm0z2ueW/PuLqr16yKOEjpGJ+gMeegS1dEtaqIWokihZ/SK3hxwXpx352PeuuIUM0foD5zPH+JOkPk=</latexit><latexit sha1_base64="Z3qkTg0hx4U2t/snaENeYB+2j1o=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VSq2A9IQ9lsN+3SzW7YnYgl9Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnHN7nfeWTacCUfYJKwICZDySNOCVjJ7wF7guy+0ZiW+5WqW3NnwMvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsWu6lhiWEjsmQ+ZZKEjMTZLOTp/jUKgMcKW1LAp6pvycyEhsziUPbGRMYmUUvF//z/BSiqyDjMkmBSTpfFKUCg8L5/3jANaMgJpYQqrm9FdMR0YSCTSkPwVt8eZm0z2ueW/PuLqr16yKOEjpGJ+gMeegS1dEtaqIWokihZ/SK3hxwXpx352PeuuIUM0foD5zPH+JOkPk=</latexit><latexit sha1_base64="Z3qkTg0hx4U2t/snaENeYB+2j1o=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VSq2A9IQ9lsN+3SzW7YnYgl9Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnHN7nfeWTacCUfYJKwICZDySNOCVjJ7wF7guy+0ZiW+5WqW3NnwMvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsWu6lhiWEjsmQ+ZZKEjMTZLOTp/jUKgMcKW1LAp6pvycyEhsziUPbGRMYmUUvF//z/BSiqyDjMkmBSTpfFKUCg8L5/3jANaMgJpYQqrm9FdMR0YSCTSkPwVt8eZm0z2ueW/PuLqr16yKOEjpGJ+gMeegS1dEtaqIWokihZ/SK3hxwXpx352PeuuIUM0foD5zPH+JOkPk=</latexit><latexit sha1_base64="Z3qkTg0hx4U2t/snaENeYB+2j1o=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VSq2A9IQ9lsN+3SzW7YnYgl9Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnHN7nfeWTacCUfYJKwICZDySNOCVjJ7wF7guy+0ZiW+5WqW3NnwMvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsWu6lhiWEjsmQ+ZZKEjMTZLOTp/jUKgMcKW1LAp6pvycyEhsziUPbGRMYmUUvF//z/BSiqyDjMkmBSTpfFKUCg8L5/3jANaMgJpYQqrm9FdMR0YSCTSkPwVt8eZm0z2ueW/PuLqr16yKOEjpGJ+gMeegS1dEtaqIWokihZ/SK3hxwXpx352PeuuIUM0foD5zPH+JOkPk=</latexit>

S
<latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit><latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit><latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit><latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit>

�0
<latexit sha1_base64="Jenv/hyCjrsyvMxKVve+rWvvKUE=">AAAB/3icbVBLSwMxGMzWV62vVcGLl2ARPJVdEfRY9OKxgn1Ad1my2bQNzWNJskJZe/CvePGgiFf/hjf/jdl2D9o6EDLMfB+ZTJwyqo3nfTuVldW19Y3qZm1re2d3z90/6GiZKUzaWDKpejHShFFB2oYaRnqpIojHjHTj8U3hdx+I0lSKezNJScjRUNABxchYKXKPgliyRE+4vfJA0yFH08irRW7da3gzwGXil6QOSrQi9ytIJM44EQYzpHXf91IT5kgZihmZ1oJMkxThMRqSvqUCcaLDfJZ/Ck+tksCBVPYIA2fq740ccV1EtJMcmZFe9ArxP6+fmcFVmFORZoYIPH9okDFoJCzKgAlVBBs2sQRhRW1WiEdIIWxsZUUJ/uKXl0nnvOF7Df/uot68LuuogmNwAs6ADy5BE9yCFmgDDB7BM3gFb86T8+K8Ox/z0YpT7hyCP3A+fwANs5YY</latexit><latexit sha1_base64="Jenv/hyCjrsyvMxKVve+rWvvKUE=">AAAB/3icbVBLSwMxGMzWV62vVcGLl2ARPJVdEfRY9OKxgn1Ad1my2bQNzWNJskJZe/CvePGgiFf/hjf/jdl2D9o6EDLMfB+ZTJwyqo3nfTuVldW19Y3qZm1re2d3z90/6GiZKUzaWDKpejHShFFB2oYaRnqpIojHjHTj8U3hdx+I0lSKezNJScjRUNABxchYKXKPgliyRE+4vfJA0yFH08irRW7da3gzwGXil6QOSrQi9ytIJM44EQYzpHXf91IT5kgZihmZ1oJMkxThMRqSvqUCcaLDfJZ/Ck+tksCBVPYIA2fq740ccV1EtJMcmZFe9ArxP6+fmcFVmFORZoYIPH9okDFoJCzKgAlVBBs2sQRhRW1WiEdIIWxsZUUJ/uKXl0nnvOF7Df/uot68LuuogmNwAs6ADy5BE9yCFmgDDB7BM3gFb86T8+K8Ox/z0YpT7hyCP3A+fwANs5YY</latexit><latexit sha1_base64="Jenv/hyCjrsyvMxKVve+rWvvKUE=">AAAB/3icbVBLSwMxGMzWV62vVcGLl2ARPJVdEfRY9OKxgn1Ad1my2bQNzWNJskJZe/CvePGgiFf/hjf/jdl2D9o6EDLMfB+ZTJwyqo3nfTuVldW19Y3qZm1re2d3z90/6GiZKUzaWDKpejHShFFB2oYaRnqpIojHjHTj8U3hdx+I0lSKezNJScjRUNABxchYKXKPgliyRE+4vfJA0yFH08irRW7da3gzwGXil6QOSrQi9ytIJM44EQYzpHXf91IT5kgZihmZ1oJMkxThMRqSvqUCcaLDfJZ/Ck+tksCBVPYIA2fq740ccV1EtJMcmZFe9ArxP6+fmcFVmFORZoYIPH9okDFoJCzKgAlVBBs2sQRhRW1WiEdIIWxsZUUJ/uKXl0nnvOF7Df/uot68LuuogmNwAs6ADy5BE9yCFmgDDB7BM3gFb86T8+K8Ox/z0YpT7hyCP3A+fwANs5YY</latexit><latexit sha1_base64="Jenv/hyCjrsyvMxKVve+rWvvKUE=">AAAB/3icbVBLSwMxGMzWV62vVcGLl2ARPJVdEfRY9OKxgn1Ad1my2bQNzWNJskJZe/CvePGgiFf/hjf/jdl2D9o6EDLMfB+ZTJwyqo3nfTuVldW19Y3qZm1re2d3z90/6GiZKUzaWDKpejHShFFB2oYaRnqpIojHjHTj8U3hdx+I0lSKezNJScjRUNABxchYKXKPgliyRE+4vfJA0yFH08irRW7da3gzwGXil6QOSrQi9ytIJM44EQYzpHXf91IT5kgZihmZ1oJMkxThMRqSvqUCcaLDfJZ/Ck+tksCBVPYIA2fq740ccV1EtJMcmZFe9ArxP6+fmcFVmFORZoYIPH9okDFoJCzKgAlVBBs2sQRhRW1WiEdIIWxsZUUJ/uKXl0nnvOF7Df/uot68LuuogmNwAs6ADy5BE9yCFmgDDB7BM3gFb86T8+K8Ox/z0YpT7hyCP3A+fwANs5YY</latexit>

RNN
<latexit sha1_base64="Z3qkTg0hx4U2t/snaENeYB+2j1o=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VSq2A9IQ9lsN+3SzW7YnYgl9Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnHN7nfeWTacCUfYJKwICZDySNOCVjJ7wF7guy+0ZiW+5WqW3NnwMvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsWu6lhiWEjsmQ+ZZKEjMTZLOTp/jUKgMcKW1LAp6pvycyEhsziUPbGRMYmUUvF//z/BSiqyDjMkmBSTpfFKUCg8L5/3jANaMgJpYQqrm9FdMR0YSCTSkPwVt8eZm0z2ueW/PuLqr16yKOEjpGJ+gMeegS1dEtaqIWokihZ/SK3hxwXpx352PeuuIUM0foD5zPH+JOkPk=</latexit><latexit sha1_base64="Z3qkTg0hx4U2t/snaENeYB+2j1o=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VSq2A9IQ9lsN+3SzW7YnYgl9Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnHN7nfeWTacCUfYJKwICZDySNOCVjJ7wF7guy+0ZiW+5WqW3NnwMvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsWu6lhiWEjsmQ+ZZKEjMTZLOTp/jUKgMcKW1LAp6pvycyEhsziUPbGRMYmUUvF//z/BSiqyDjMkmBSTpfFKUCg8L5/3jANaMgJpYQqrm9FdMR0YSCTSkPwVt8eZm0z2ueW/PuLqr16yKOEjpGJ+gMeegS1dEtaqIWokihZ/SK3hxwXpx352PeuuIUM0foD5zPH+JOkPk=</latexit><latexit sha1_base64="Z3qkTg0hx4U2t/snaENeYB+2j1o=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VSq2A9IQ9lsN+3SzW7YnYgl9Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnHN7nfeWTacCUfYJKwICZDySNOCVjJ7wF7guy+0ZiW+5WqW3NnwMvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsWu6lhiWEjsmQ+ZZKEjMTZLOTp/jUKgMcKW1LAp6pvycyEhsziUPbGRMYmUUvF//z/BSiqyDjMkmBSTpfFKUCg8L5/3jANaMgJpYQqrm9FdMR0YSCTSkPwVt8eZm0z2ueW/PuLqr16yKOEjpGJ+gMeegS1dEtaqIWokihZ/SK3hxwXpx352PeuuIUM0foD5zPH+JOkPk=</latexit><latexit sha1_base64="Z3qkTg0hx4U2t/snaENeYB+2j1o=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VSq2A9IQ9lsN+3SzW7YnYgl9Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnHN7nfeWTacCUfYJKwICZDySNOCVjJ7wF7guy+0ZiW+5WqW3NnwMvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsWu6lhiWEjsmQ+ZZKEjMTZLOTp/jUKgMcKW1LAp6pvycyEhsziUPbGRMYmUUvF//z/BSiqyDjMkmBSTpfFKUCg8L5/3jANaMgJpYQqrm9FdMR0YSCTSkPwVt8eZm0z2ueW/PuLqr16yKOEjpGJ+gMeegS1dEtaqIWokihZ/SK3hxwXpx352PeuuIUM0foD5zPH+JOkPk=</latexit>

�1
<latexit sha1_base64="kSoFpoto/NxS8vNWd/QjS9Rr8XE=">AAAB/nicbVDNS8MwHE3n15xfVfHkJTgET6MVQY9DLx4nuDlYS0nTdAvLR0lSYZSB/4oXD4p49e/w5n9juvWgmw9CHu/9fuTlxRmj2njet1NbWV1b36hvNra2d3b33P2Dnpa5wqSLJZOqHyNNGBWka6hhpJ8pgnjMyEM8vin9h0eiNJXi3kwyEnI0FDSlGBkrRe5REEuW6Am3VxFoOuRoGvmR2/Ra3gxwmfgVaYIKncj9ChKJc06EwQxpPfC9zIQFUoZiRqaNINckQ3iMhmRgqUCc6LCYxZ/CU6skMJXKHmHgTP29USCuy4R2kiMz0oteKf7nDXKTXoUFFVluiMDzh9KcQSNh2QVMqCLYsIklCCtqs0I8QgphYxtr2BL8xS8vk955y/da/t1Fs31d1VEHx+AEnAEfXII2uAUd0AUYFOAZvII358l5cd6dj/lozal2DsEfOJ8/0k6WBQ==</latexit><latexit sha1_base64="kSoFpoto/NxS8vNWd/QjS9Rr8XE=">AAAB/nicbVDNS8MwHE3n15xfVfHkJTgET6MVQY9DLx4nuDlYS0nTdAvLR0lSYZSB/4oXD4p49e/w5n9juvWgmw9CHu/9fuTlxRmj2njet1NbWV1b36hvNra2d3b33P2Dnpa5wqSLJZOqHyNNGBWka6hhpJ8pgnjMyEM8vin9h0eiNJXi3kwyEnI0FDSlGBkrRe5REEuW6Am3VxFoOuRoGvmR2/Ra3gxwmfgVaYIKncj9ChKJc06EwQxpPfC9zIQFUoZiRqaNINckQ3iMhmRgqUCc6LCYxZ/CU6skMJXKHmHgTP29USCuy4R2kiMz0oteKf7nDXKTXoUFFVluiMDzh9KcQSNh2QVMqCLYsIklCCtqs0I8QgphYxtr2BL8xS8vk955y/da/t1Fs31d1VEHx+AEnAEfXII2uAUd0AUYFOAZvII358l5cd6dj/lozal2DsEfOJ8/0k6WBQ==</latexit><latexit sha1_base64="kSoFpoto/NxS8vNWd/QjS9Rr8XE=">AAAB/nicbVDNS8MwHE3n15xfVfHkJTgET6MVQY9DLx4nuDlYS0nTdAvLR0lSYZSB/4oXD4p49e/w5n9juvWgmw9CHu/9fuTlxRmj2njet1NbWV1b36hvNra2d3b33P2Dnpa5wqSLJZOqHyNNGBWka6hhpJ8pgnjMyEM8vin9h0eiNJXi3kwyEnI0FDSlGBkrRe5REEuW6Am3VxFoOuRoGvmR2/Ra3gxwmfgVaYIKncj9ChKJc06EwQxpPfC9zIQFUoZiRqaNINckQ3iMhmRgqUCc6LCYxZ/CU6skMJXKHmHgTP29USCuy4R2kiMz0oteKf7nDXKTXoUFFVluiMDzh9KcQSNh2QVMqCLYsIklCCtqs0I8QgphYxtr2BL8xS8vk955y/da/t1Fs31d1VEHx+AEnAEfXII2uAUd0AUYFOAZvII358l5cd6dj/lozal2DsEfOJ8/0k6WBQ==</latexit><latexit sha1_base64="kSoFpoto/NxS8vNWd/QjS9Rr8XE=">AAAB/nicbVDNS8MwHE3n15xfVfHkJTgET6MVQY9DLx4nuDlYS0nTdAvLR0lSYZSB/4oXD4p49e/w5n9juvWgmw9CHu/9fuTlxRmj2njet1NbWV1b36hvNra2d3b33P2Dnpa5wqSLJZOqHyNNGBWka6hhpJ8pgnjMyEM8vin9h0eiNJXi3kwyEnI0FDSlGBkrRe5REEuW6Am3VxFoOuRoGvmR2/Ra3gxwmfgVaYIKncj9ChKJc06EwQxpPfC9zIQFUoZiRqaNINckQ3iMhmRgqUCc6LCYxZ/CU6skMJXKHmHgTP29USCuy4R2kiMz0oteKf7nDXKTXoUFFVluiMDzh9KcQSNh2QVMqCLYsIklCCtqs0I8QgphYxtr2BL8xS8vk955y/da/t1Fs31d1VEHx+AEnAEfXII2uAUd0AUYFOAZvII358l5cd6dj/lozal2DsEfOJ8/0k6WBQ==</latexit>

RNN
<latexit sha1_base64="Z3qkTg0hx4U2t/snaENeYB+2j1o=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VSq2A9IQ9lsN+3SzW7YnYgl9Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnHN7nfeWTacCUfYJKwICZDySNOCVjJ7wF7guy+0ZiW+5WqW3NnwMvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsWu6lhiWEjsmQ+ZZKEjMTZLOTp/jUKgMcKW1LAp6pvycyEhsziUPbGRMYmUUvF//z/BSiqyDjMkmBSTpfFKUCg8L5/3jANaMgJpYQqrm9FdMR0YSCTSkPwVt8eZm0z2ueW/PuLqr16yKOEjpGJ+gMeegS1dEtaqIWokihZ/SK3hxwXpx352PeuuIUM0foD5zPH+JOkPk=</latexit><latexit sha1_base64="Z3qkTg0hx4U2t/snaENeYB+2j1o=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VSq2A9IQ9lsN+3SzW7YnYgl9Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnHN7nfeWTacCUfYJKwICZDySNOCVjJ7wF7guy+0ZiW+5WqW3NnwMvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsWu6lhiWEjsmQ+ZZKEjMTZLOTp/jUKgMcKW1LAp6pvycyEhsziUPbGRMYmUUvF//z/BSiqyDjMkmBSTpfFKUCg8L5/3jANaMgJpYQqrm9FdMR0YSCTSkPwVt8eZm0z2ueW/PuLqr16yKOEjpGJ+gMeegS1dEtaqIWokihZ/SK3hxwXpx352PeuuIUM0foD5zPH+JOkPk=</latexit><latexit sha1_base64="Z3qkTg0hx4U2t/snaENeYB+2j1o=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VSq2A9IQ9lsN+3SzW7YnYgl9Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnHN7nfeWTacCUfYJKwICZDySNOCVjJ7wF7guy+0ZiW+5WqW3NnwMvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsWu6lhiWEjsmQ+ZZKEjMTZLOTp/jUKgMcKW1LAp6pvycyEhsziUPbGRMYmUUvF//z/BSiqyDjMkmBSTpfFKUCg8L5/3jANaMgJpYQqrm9FdMR0YSCTSkPwVt8eZm0z2ueW/PuLqr16yKOEjpGJ+gMeegS1dEtaqIWokihZ/SK3hxwXpx352PeuuIUM0foD5zPH+JOkPk=</latexit><latexit sha1_base64="Z3qkTg0hx4U2t/snaENeYB+2j1o=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VSq2A9IQ9lsN+3SzW7YnYgl9Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnHN7nfeWTacCUfYJKwICZDySNOCVjJ7wF7guy+0ZiW+5WqW3NnwMvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsWu6lhiWEjsmQ+ZZKEjMTZLOTp/jUKgMcKW1LAp6pvycyEhsziUPbGRMYmUUvF//z/BSiqyDjMkmBSTpfFKUCg8L5/3jANaMgJpYQqrm9FdMR0YSCTSkPwVt8eZm0z2ueW/PuLqr16yKOEjpGJ+gMeegS1dEtaqIWokihZ/SK3hxwXpx352PeuuIUM0foD5zPH+JOkPk=</latexit>

�2
<latexit sha1_base64="JH5HzsTDWf/bzqCEuB8Q1phBmhk=">AAACAHicbVC7TsMwFHXKq5RXgIGBxaJCYqqSCgnGChbGItGH1ESR4zitVduJbAepirLwKywMIMTKZ7DxNzhtBmg5kuWjc+7VvfeEKaNKO863VVtb39jcqm83dnb39g/sw6O+SjKJSQ8nLJHDECnCqCA9TTUjw1QSxENGBuH0tvQHj0QqmogHPUuJz9FY0JhipI0U2CdemLBIzbj5ck/RMUdFkLeLwG46LWcOuErcijRBhW5gf3lRgjNOhMYMKTVynVT7OZKaYkaKhpcpkiI8RWMyMlQgTpSfzw8o4LlRIhgn0jyh4Vz93ZEjrsodTSVHeqKWvVL8zxtlOr72cyrSTBOBF4PijEGdwDINGFFJsGYzQxCW1OwK8QRJhLXJrGFCcJdPXiX9dst1Wu79ZbNzU8VRB6fgDFwAF1yBDrgDXdADGBTgGbyCN+vJerHerY9Fac2qeo7BH1ifP6f+lxI=</latexit><latexit sha1_base64="JH5HzsTDWf/bzqCEuB8Q1phBmhk=">AAACAHicbVC7TsMwFHXKq5RXgIGBxaJCYqqSCgnGChbGItGH1ESR4zitVduJbAepirLwKywMIMTKZ7DxNzhtBmg5kuWjc+7VvfeEKaNKO863VVtb39jcqm83dnb39g/sw6O+SjKJSQ8nLJHDECnCqCA9TTUjw1QSxENGBuH0tvQHj0QqmogHPUuJz9FY0JhipI0U2CdemLBIzbj5ck/RMUdFkLeLwG46LWcOuErcijRBhW5gf3lRgjNOhMYMKTVynVT7OZKaYkaKhpcpkiI8RWMyMlQgTpSfzw8o4LlRIhgn0jyh4Vz93ZEjrsodTSVHeqKWvVL8zxtlOr72cyrSTBOBF4PijEGdwDINGFFJsGYzQxCW1OwK8QRJhLXJrGFCcJdPXiX9dst1Wu79ZbNzU8VRB6fgDFwAF1yBDrgDXdADGBTgGbyCN+vJerHerY9Fac2qeo7BH1ifP6f+lxI=</latexit><latexit sha1_base64="JH5HzsTDWf/bzqCEuB8Q1phBmhk=">AAACAHicbVC7TsMwFHXKq5RXgIGBxaJCYqqSCgnGChbGItGH1ESR4zitVduJbAepirLwKywMIMTKZ7DxNzhtBmg5kuWjc+7VvfeEKaNKO863VVtb39jcqm83dnb39g/sw6O+SjKJSQ8nLJHDECnCqCA9TTUjw1QSxENGBuH0tvQHj0QqmogHPUuJz9FY0JhipI0U2CdemLBIzbj5ck/RMUdFkLeLwG46LWcOuErcijRBhW5gf3lRgjNOhMYMKTVynVT7OZKaYkaKhpcpkiI8RWMyMlQgTpSfzw8o4LlRIhgn0jyh4Vz93ZEjrsodTSVHeqKWvVL8zxtlOr72cyrSTBOBF4PijEGdwDINGFFJsGYzQxCW1OwK8QRJhLXJrGFCcJdPXiX9dst1Wu79ZbNzU8VRB6fgDFwAF1yBDrgDXdADGBTgGbyCN+vJerHerY9Fac2qeo7BH1ifP6f+lxI=</latexit><latexit sha1_base64="JH5HzsTDWf/bzqCEuB8Q1phBmhk=">AAACAHicbVC7TsMwFHXKq5RXgIGBxaJCYqqSCgnGChbGItGH1ESR4zitVduJbAepirLwKywMIMTKZ7DxNzhtBmg5kuWjc+7VvfeEKaNKO863VVtb39jcqm83dnb39g/sw6O+SjKJSQ8nLJHDECnCqCA9TTUjw1QSxENGBuH0tvQHj0QqmogHPUuJz9FY0JhipI0U2CdemLBIzbj5ck/RMUdFkLeLwG46LWcOuErcijRBhW5gf3lRgjNOhMYMKTVynVT7OZKaYkaKhpcpkiI8RWMyMlQgTpSfzw8o4LlRIhgn0jyh4Vz93ZEjrsodTSVHeqKWvVL8zxtlOr72cyrSTBOBF4PijEGdwDINGFFJsGYzQxCW1OwK8QRJhLXJrGFCcJdPXiX9dst1Wu79ZbNzU8VRB6fgDFwAF1yBDrgDXdADGBTgGbyCN+vJerHerY9Fac2qeo7BH1ifP6f+lxI=</latexit>

P2
<latexit sha1_base64="lSzqROD0s+VosWM1kBImgIJk6yo=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD81BbVCuuFV3AbJOvJxUIEdzUP7qD2OWRlwhk9SYnucm6GdUo2CSz0r91PCEsgkd8Z6likbc+Nni1Bm5sMqQhLG2pZAs1N8TGY2MmUaB7Ywojs2qNxf/83ophtd+JlSSIldsuShMJcGYzP8mQ6E5Qzm1hDIt7K2EjammDG06JRuCt/ryOmnXqp5b9e6vKo2bPI4inME5XIIHdWjAHTShBQxG8Ayv8OZI58V5dz6WrQUnnzmFP3A+fwDQNY15</latexit><latexit sha1_base64="lSzqROD0s+VosWM1kBImgIJk6yo=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD81BbVCuuFV3AbJOvJxUIEdzUP7qD2OWRlwhk9SYnucm6GdUo2CSz0r91PCEsgkd8Z6likbc+Nni1Bm5sMqQhLG2pZAs1N8TGY2MmUaB7Ywojs2qNxf/83ophtd+JlSSIldsuShMJcGYzP8mQ6E5Qzm1hDIt7K2EjammDG06JRuCt/ryOmnXqp5b9e6vKo2bPI4inME5XIIHdWjAHTShBQxG8Ayv8OZI58V5dz6WrQUnnzmFP3A+fwDQNY15</latexit><latexit sha1_base64="lSzqROD0s+VosWM1kBImgIJk6yo=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD81BbVCuuFV3AbJOvJxUIEdzUP7qD2OWRlwhk9SYnucm6GdUo2CSz0r91PCEsgkd8Z6likbc+Nni1Bm5sMqQhLG2pZAs1N8TGY2MmUaB7Ywojs2qNxf/83ophtd+JlSSIldsuShMJcGYzP8mQ6E5Qzm1hDIt7K2EjammDG06JRuCt/ryOmnXqp5b9e6vKo2bPI4inME5XIIHdWjAHTShBQxG8Ayv8OZI58V5dz6WrQUnnzmFP3A+fwDQNY15</latexit><latexit sha1_base64="lSzqROD0s+VosWM1kBImgIJk6yo=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD81BbVCuuFV3AbJOvJxUIEdzUP7qD2OWRlwhk9SYnucm6GdUo2CSz0r91PCEsgkd8Z6likbc+Nni1Bm5sMqQhLG2pZAs1N8TGY2MmUaB7Ywojs2qNxf/83ophtd+JlSSIldsuShMJcGYzP8mQ6E5Qzm1hDIt7K2EjammDG06JRuCt/ryOmnXqp5b9e6vKo2bPI4inME5XIIHdWjAHTShBQxG8Ayv8OZI58V5dz6WrQUnnzmFP3A+fwDQNY15</latexit>

P3
<latexit sha1_base64="l74AQsz3bi+O3h7+xb0forB7Jrk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz00Ohf9ssVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14bWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVD236t3XKvWbPI4inMApnIMHV1CHO2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gDRuY16</latexit><latexit sha1_base64="l74AQsz3bi+O3h7+xb0forB7Jrk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz00Ohf9ssVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14bWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVD236t3XKvWbPI4inMApnIMHV1CHO2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gDRuY16</latexit><latexit sha1_base64="l74AQsz3bi+O3h7+xb0forB7Jrk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz00Ohf9ssVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14bWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVD236t3XKvWbPI4inMApnIMHV1CHO2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gDRuY16</latexit><latexit sha1_base64="l74AQsz3bi+O3h7+xb0forB7Jrk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz00Ohf9ssVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14bWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVD236t3XKvWbPI4inMApnIMHV1CHO2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gDRuY16</latexit>

 (�)
<latexit sha1_base64="r8on/rknK+UF/u76yie5LhVv0y8=">AAACD3icbVDLSsNAFJ3UV62vqEs3g0Wpm5KIoMuiG5cV7AOaUCaTSTp08mDmRiihf+DGX3HjQhG3bt35N07aLLT1wDCHc+7l3nu8VHAFlvVtVFZW19Y3qpu1re2d3T1z/6CrkkxS1qGJSGTfI4oJHrMOcBCsn0pGIk+wnje+KfzeA5OKJ/E9TFLmRiSMecApAS0NzVMnVdwRLIAGdrxE+GoS6S93FA8jMsWO5OEIzoZm3WpaM+BlYpekjkq0h+aX4yc0i1gMVBClBraVgpsTCZwKNq05mWIpoWMSsoGmMYmYcvPZPVN8ohUfB4nULwY8U3935CRSxZ66MiIwUoteIf7nDTIIrtycx2kGLKbzQUEmMCS4CAf7XDIKYqIJoZLrXTEdEUko6AhrOgR78eRl0j1v2lbTvruot67LOKroCB2jBrLRJWqhW9RGHUTRI3pGr+jNeDJejHfjY15aMcqeQ/QHxucPXZqc2Q==</latexit><latexit sha1_base64="r8on/rknK+UF/u76yie5LhVv0y8=">AAACD3icbVDLSsNAFJ3UV62vqEs3g0Wpm5KIoMuiG5cV7AOaUCaTSTp08mDmRiihf+DGX3HjQhG3bt35N07aLLT1wDCHc+7l3nu8VHAFlvVtVFZW19Y3qpu1re2d3T1z/6CrkkxS1qGJSGTfI4oJHrMOcBCsn0pGIk+wnje+KfzeA5OKJ/E9TFLmRiSMecApAS0NzVMnVdwRLIAGdrxE+GoS6S93FA8jMsWO5OEIzoZm3WpaM+BlYpekjkq0h+aX4yc0i1gMVBClBraVgpsTCZwKNq05mWIpoWMSsoGmMYmYcvPZPVN8ohUfB4nULwY8U3935CRSxZ66MiIwUoteIf7nDTIIrtycx2kGLKbzQUEmMCS4CAf7XDIKYqIJoZLrXTEdEUko6AhrOgR78eRl0j1v2lbTvruot67LOKroCB2jBrLRJWqhW9RGHUTRI3pGr+jNeDJejHfjY15aMcqeQ/QHxucPXZqc2Q==</latexit><latexit sha1_base64="r8on/rknK+UF/u76yie5LhVv0y8=">AAACD3icbVDLSsNAFJ3UV62vqEs3g0Wpm5KIoMuiG5cV7AOaUCaTSTp08mDmRiihf+DGX3HjQhG3bt35N07aLLT1wDCHc+7l3nu8VHAFlvVtVFZW19Y3qpu1re2d3T1z/6CrkkxS1qGJSGTfI4oJHrMOcBCsn0pGIk+wnje+KfzeA5OKJ/E9TFLmRiSMecApAS0NzVMnVdwRLIAGdrxE+GoS6S93FA8jMsWO5OEIzoZm3WpaM+BlYpekjkq0h+aX4yc0i1gMVBClBraVgpsTCZwKNq05mWIpoWMSsoGmMYmYcvPZPVN8ohUfB4nULwY8U3935CRSxZ66MiIwUoteIf7nDTIIrtycx2kGLKbzQUEmMCS4CAf7XDIKYqIJoZLrXTEdEUko6AhrOgR78eRl0j1v2lbTvruot67LOKroCB2jBrLRJWqhW9RGHUTRI3pGr+jNeDJejHfjY15aMcqeQ/QHxucPXZqc2Q==</latexit><latexit sha1_base64="r8on/rknK+UF/u76yie5LhVv0y8=">AAACD3icbVDLSsNAFJ3UV62vqEs3g0Wpm5KIoMuiG5cV7AOaUCaTSTp08mDmRiihf+DGX3HjQhG3bt35N07aLLT1wDCHc+7l3nu8VHAFlvVtVFZW19Y3qpu1re2d3T1z/6CrkkxS1qGJSGTfI4oJHrMOcBCsn0pGIk+wnje+KfzeA5OKJ/E9TFLmRiSMecApAS0NzVMnVdwRLIAGdrxE+GoS6S93FA8jMsWO5OEIzoZm3WpaM+BlYpekjkq0h+aX4yc0i1gMVBClBraVgpsTCZwKNq05mWIpoWMSsoGmMYmYcvPZPVN8ohUfB4nULwY8U3935CRSxZ66MiIwUoteIf7nDTIIrtycx2kGLKbzQUEmMCS4CAf7XDIKYqIJoZLrXTEdEUko6AhrOgR78eRl0j1v2lbTvruot67LOKroCB2jBrLRJWqhW9RGHUTRI3pGr+jNeDJejHfjY15aMcqeQ/QHxucPXZqc2Q==</latexit>

P1
<latexit sha1_base64="H7gUl/4E21BHHUR2PFWjbIzT39s=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpodH3+27Vq3lzkFXiF6QKBRp996s3SFgWc4VMUmO6vpdikFONgkk+rfQyw1PKxnTIu5YqGnMT5PNTp+TMKgMSJdqWQjJXf0/kNDZmEoe2M6Y4MsveTPzP62YYXQe5UGmGXLHFoiiTBBMy+5sMhOYM5cQSyrSwtxI2opoytOlUbAj+8surpHVR872af39Zrd8UcZThBE7hHHy4gjrcQQOawGAIz/AKb450Xpx352PRWnKKmWP4A+fzB86xjXg=</latexit><latexit sha1_base64="H7gUl/4E21BHHUR2PFWjbIzT39s=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpodH3+27Vq3lzkFXiF6QKBRp996s3SFgWc4VMUmO6vpdikFONgkk+rfQyw1PKxnTIu5YqGnMT5PNTp+TMKgMSJdqWQjJXf0/kNDZmEoe2M6Y4MsveTPzP62YYXQe5UGmGXLHFoiiTBBMy+5sMhOYM5cQSyrSwtxI2opoytOlUbAj+8surpHVR872af39Zrd8UcZThBE7hHHy4gjrcQQOawGAIz/AKb450Xpx352PRWnKKmWP4A+fzB86xjXg=</latexit><latexit sha1_base64="H7gUl/4E21BHHUR2PFWjbIzT39s=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpodH3+27Vq3lzkFXiF6QKBRp996s3SFgWc4VMUmO6vpdikFONgkk+rfQyw1PKxnTIu5YqGnMT5PNTp+TMKgMSJdqWQjJXf0/kNDZmEoe2M6Y4MsveTPzP62YYXQe5UGmGXLHFoiiTBBMy+5sMhOYM5cQSyrSwtxI2opoytOlUbAj+8surpHVR872af39Zrd8UcZThBE7hHHy4gjrcQQOawGAIz/AKb450Xpx352PRWnKKmWP4A+fzB86xjXg=</latexit><latexit sha1_base64="H7gUl/4E21BHHUR2PFWjbIzT39s=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpodH3+27Vq3lzkFXiF6QKBRp996s3SFgWc4VMUmO6vpdikFONgkk+rfQyw1PKxnTIu5YqGnMT5PNTp+TMKgMSJdqWQjJXf0/kNDZmEoe2M6Y4MsveTPzP62YYXQe5UGmGXLHFoiiTBBMy+5sMhOYM5cQSyrSwtxI2opoytOlUbAj+8surpHVR872af39Zrd8UcZThBE7hHHy4gjrcQQOawGAIz/AKb450Xpx352PRWnKKmWP4A+fzB86xjXg=</latexit>

SS
<latexit sha1_base64="ZWkeEkN/jSPmgixsH9bQPTDSpzo=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8dq7Qe0oWy2k3bpZhN2N0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz00Gj0yxW36s5BVomXkwrkqPfLX71BzNIIpWGCat313MT4GVWGM4HTUi/VmFA2pkPsWipphNrP5pdOyZlVBiSMlS1pyFz9PZHRSOtJFNjOiJqRXvZm4n9eNzXhtZ9xmaQGJVssClNBTExmb5MBV8iMmFhCmeL2VsJGVFFmbDglG4K3/PIqaV1UPbfq3V9Wajd5HEU4gVM4Bw+uoAZ3UIcmMAjhGV7hzRk7L86787FoLTj5zDH8gfP5A1E3jTQ=</latexit><latexit sha1_base64="ZWkeEkN/jSPmgixsH9bQPTDSpzo=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8dq7Qe0oWy2k3bpZhN2N0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz00Gj0yxW36s5BVomXkwrkqPfLX71BzNIIpWGCat313MT4GVWGM4HTUi/VmFA2pkPsWipphNrP5pdOyZlVBiSMlS1pyFz9PZHRSOtJFNjOiJqRXvZm4n9eNzXhtZ9xmaQGJVssClNBTExmb5MBV8iMmFhCmeL2VsJGVFFmbDglG4K3/PIqaV1UPbfq3V9Wajd5HEU4gVM4Bw+uoAZ3UIcmMAjhGV7hzRk7L86787FoLTj5zDH8gfP5A1E3jTQ=</latexit><latexit sha1_base64="ZWkeEkN/jSPmgixsH9bQPTDSpzo=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8dq7Qe0oWy2k3bpZhN2N0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz00Gj0yxW36s5BVomXkwrkqPfLX71BzNIIpWGCat313MT4GVWGM4HTUi/VmFA2pkPsWipphNrP5pdOyZlVBiSMlS1pyFz9PZHRSOtJFNjOiJqRXvZm4n9eNzXhtZ9xmaQGJVssClNBTExmb5MBV8iMmFhCmeL2VsJGVFFmbDglG4K3/PIqaV1UPbfq3V9Wajd5HEU4gVM4Bw+uoAZ3UIcmMAjhGV7hzRk7L86787FoLTj5zDH8gfP5A1E3jTQ=</latexit><latexit sha1_base64="ZWkeEkN/jSPmgixsH9bQPTDSpzo=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8dq7Qe0oWy2k3bpZhN2N0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz00Gj0yxW36s5BVomXkwrkqPfLX71BzNIIpWGCat313MT4GVWGM4HTUi/VmFA2pkPsWipphNrP5pdOyZlVBiSMlS1pyFz9PZHRSOtJFNjOiJqRXvZm4n9eNzXhtZ9xmaQGJVssClNBTExmb5MBV8iMmFhCmeL2VsJGVFFmbDglG4K3/PIqaV1UPbfq3V9Wajd5HEU4gVM4Bw+uoAZ3UIcmMAjhGV7hzRk7L86787FoLTj5zDH8gfP5A1E3jTQ=</latexit>

�1
<latexit sha1_base64="28NH/mpTLoJn1ZeidGBZCd7O26U=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKpi20oWy2k3bpZhN3N0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZemAqujet+O6W19Y3NrfJ2ZWd3b/+genjU0kmmGPosEYnqhFSj4BJ9w43ATqqQxqHAdji+nfntJ1SaJ/LBTFIMYjqUPOKMGit1eumI93Nv2q/W3Lo7B1klXkFqUKDZr371BgnLYpSGCap113NTE+RUGc4ETiu9TGNK2ZgOsWuppDHqIJ/fOyVnVhmQKFG2pCFz9fdETmOtJ3FoO2NqRnrZm4n/ed3MRNdBzmWaGZRssSjKBDEJmT1PBlwhM2JiCWWK21sJG1FFmbERVWwI3vLLq6R1Uffcund/WWvcFHGU4QRO4Rw8uIIG3EETfGAg4Ble4c15dF6cd+dj0Vpyiplj+APn8wcCQY/v</latexit><latexit sha1_base64="28NH/mpTLoJn1ZeidGBZCd7O26U=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKpi20oWy2k3bpZhN3N0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZemAqujet+O6W19Y3NrfJ2ZWd3b/+genjU0kmmGPosEYnqhFSj4BJ9w43ATqqQxqHAdji+nfntJ1SaJ/LBTFIMYjqUPOKMGit1eumI93Nv2q/W3Lo7B1klXkFqUKDZr371BgnLYpSGCap113NTE+RUGc4ETiu9TGNK2ZgOsWuppDHqIJ/fOyVnVhmQKFG2pCFz9fdETmOtJ3FoO2NqRnrZm4n/ed3MRNdBzmWaGZRssSjKBDEJmT1PBlwhM2JiCWWK21sJG1FFmbERVWwI3vLLq6R1Uffcund/WWvcFHGU4QRO4Rw8uIIG3EETfGAg4Ble4c15dF6cd+dj0Vpyiplj+APn8wcCQY/v</latexit><latexit sha1_base64="28NH/mpTLoJn1ZeidGBZCd7O26U=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKpi20oWy2k3bpZhN3N0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZemAqujet+O6W19Y3NrfJ2ZWd3b/+genjU0kmmGPosEYnqhFSj4BJ9w43ATqqQxqHAdji+nfntJ1SaJ/LBTFIMYjqUPOKMGit1eumI93Nv2q/W3Lo7B1klXkFqUKDZr371BgnLYpSGCap113NTE+RUGc4ETiu9TGNK2ZgOsWuppDHqIJ/fOyVnVhmQKFG2pCFz9fdETmOtJ3FoO2NqRnrZm4n/ed3MRNdBzmWaGZRssSjKBDEJmT1PBlwhM2JiCWWK21sJG1FFmbERVWwI3vLLq6R1Uffcund/WWvcFHGU4QRO4Rw8uIIG3EETfGAg4Ble4c15dF6cd+dj0Vpyiplj+APn8wcCQY/v</latexit><latexit sha1_base64="28NH/mpTLoJn1ZeidGBZCd7O26U=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKpi20oWy2k3bpZhN3N0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZemAqujet+O6W19Y3NrfJ2ZWd3b/+genjU0kmmGPosEYnqhFSj4BJ9w43ATqqQxqHAdji+nfntJ1SaJ/LBTFIMYjqUPOKMGit1eumI93Nv2q/W3Lo7B1klXkFqUKDZr371BgnLYpSGCap113NTE+RUGc4ETiu9TGNK2ZgOsWuppDHqIJ/fOyVnVhmQKFG2pCFz9fdETmOtJ3FoO2NqRnrZm4n/ed3MRNdBzmWaGZRssSjKBDEJmT1PBlwhM2JiCWWK21sJG1FFmbERVWwI3vLLq6R1Uffcund/WWvcFHGU4QRO4Rw8uIIG3EETfGAg4Ble4c15dF6cd+dj0Vpyiplj+APn8wcCQY/v</latexit>

S
<latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit><latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit><latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit><latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit>

SS
<latexit sha1_base64="ZWkeEkN/jSPmgixsH9bQPTDSpzo=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8dq7Qe0oWy2k3bpZhN2N0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz00Gj0yxW36s5BVomXkwrkqPfLX71BzNIIpWGCat313MT4GVWGM4HTUi/VmFA2pkPsWipphNrP5pdOyZlVBiSMlS1pyFz9PZHRSOtJFNjOiJqRXvZm4n9eNzXhtZ9xmaQGJVssClNBTExmb5MBV8iMmFhCmeL2VsJGVFFmbDglG4K3/PIqaV1UPbfq3V9Wajd5HEU4gVM4Bw+uoAZ3UIcmMAjhGV7hzRk7L86787FoLTj5zDH8gfP5A1E3jTQ=</latexit><latexit sha1_base64="ZWkeEkN/jSPmgixsH9bQPTDSpzo=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8dq7Qe0oWy2k3bpZhN2N0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz00Gj0yxW36s5BVomXkwrkqPfLX71BzNIIpWGCat313MT4GVWGM4HTUi/VmFA2pkPsWipphNrP5pdOyZlVBiSMlS1pyFz9PZHRSOtJFNjOiJqRXvZm4n9eNzXhtZ9xmaQGJVssClNBTExmb5MBV8iMmFhCmeL2VsJGVFFmbDglG4K3/PIqaV1UPbfq3V9Wajd5HEU4gVM4Bw+uoAZ3UIcmMAjhGV7hzRk7L86787FoLTj5zDH8gfP5A1E3jTQ=</latexit><latexit sha1_base64="ZWkeEkN/jSPmgixsH9bQPTDSpzo=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8dq7Qe0oWy2k3bpZhN2N0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz00Gj0yxW36s5BVomXkwrkqPfLX71BzNIIpWGCat313MT4GVWGM4HTUi/VmFA2pkPsWipphNrP5pdOyZlVBiSMlS1pyFz9PZHRSOtJFNjOiJqRXvZm4n9eNzXhtZ9xmaQGJVssClNBTExmb5MBV8iMmFhCmeL2VsJGVFFmbDglG4K3/PIqaV1UPbfq3V9Wajd5HEU4gVM4Bw+uoAZ3UIcmMAjhGV7hzRk7L86787FoLTj5zDH8gfP5A1E3jTQ=</latexit><latexit sha1_base64="ZWkeEkN/jSPmgixsH9bQPTDSpzo=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8dq7Qe0oWy2k3bpZhN2N0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz00Gj0yxW36s5BVomXkwrkqPfLX71BzNIIpWGCat313MT4GVWGM4HTUi/VmFA2pkPsWipphNrP5pdOyZlVBiSMlS1pyFz9PZHRSOtJFNjOiJqRXvZm4n9eNzXhtZ9xmaQGJVssClNBTExmb5MBV8iMmFhCmeL2VsJGVFFmbDglG4K3/PIqaV1UPbfq3V9Wajd5HEU4gVM4Bw+uoAZ3UIcmMAjhGV7hzRk7L86787FoLTj5zDH8gfP5A1E3jTQ=</latexit> S

<latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit><latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit><latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit><latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit>

SS
<latexit sha1_base64="ZWkeEkN/jSPmgixsH9bQPTDSpzo=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8dq7Qe0oWy2k3bpZhN2N0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz00Gj0yxW36s5BVomXkwrkqPfLX71BzNIIpWGCat313MT4GVWGM4HTUi/VmFA2pkPsWipphNrP5pdOyZlVBiSMlS1pyFz9PZHRSOtJFNjOiJqRXvZm4n9eNzXhtZ9xmaQGJVssClNBTExmb5MBV8iMmFhCmeL2VsJGVFFmbDglG4K3/PIqaV1UPbfq3V9Wajd5HEU4gVM4Bw+uoAZ3UIcmMAjhGV7hzRk7L86787FoLTj5zDH8gfP5A1E3jTQ=</latexit><latexit sha1_base64="ZWkeEkN/jSPmgixsH9bQPTDSpzo=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8dq7Qe0oWy2k3bpZhN2N0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz00Gj0yxW36s5BVomXkwrkqPfLX71BzNIIpWGCat313MT4GVWGM4HTUi/VmFA2pkPsWipphNrP5pdOyZlVBiSMlS1pyFz9PZHRSOtJFNjOiJqRXvZm4n9eNzXhtZ9xmaQGJVssClNBTExmb5MBV8iMmFhCmeL2VsJGVFFmbDglG4K3/PIqaV1UPbfq3V9Wajd5HEU4gVM4Bw+uoAZ3UIcmMAjhGV7hzRk7L86787FoLTj5zDH8gfP5A1E3jTQ=</latexit><latexit sha1_base64="ZWkeEkN/jSPmgixsH9bQPTDSpzo=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8dq7Qe0oWy2k3bpZhN2N0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz00Gj0yxW36s5BVomXkwrkqPfLX71BzNIIpWGCat313MT4GVWGM4HTUi/VmFA2pkPsWipphNrP5pdOyZlVBiSMlS1pyFz9PZHRSOtJFNjOiJqRXvZm4n9eNzXhtZ9xmaQGJVssClNBTExmb5MBV8iMmFhCmeL2VsJGVFFmbDglG4K3/PIqaV1UPbfq3V9Wajd5HEU4gVM4Bw+uoAZ3UIcmMAjhGV7hzRk7L86787FoLTj5zDH8gfP5A1E3jTQ=</latexit><latexit sha1_base64="ZWkeEkN/jSPmgixsH9bQPTDSpzo=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8dq7Qe0oWy2k3bpZhN2N0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz00Gj0yxW36s5BVomXkwrkqPfLX71BzNIIpWGCat313MT4GVWGM4HTUi/VmFA2pkPsWipphNrP5pdOyZlVBiSMlS1pyFz9PZHRSOtJFNjOiJqRXvZm4n9eNzXhtZ9xmaQGJVssClNBTExmb5MBV8iMmFhCmeL2VsJGVFFmbDglG4K3/PIqaV1UPbfq3V9Wajd5HEU4gVM4Bw+uoAZ3UIcmMAjhGV7hzRk7L86787FoLTj5zDH8gfP5A1E3jTQ=</latexit>

�2
<latexit sha1_base64="Nt3dbhURGps0a4/bv3m3OEP85RA=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Ae0oWy2m3bpZpPuToQS+ie8eFDEq3/Hm//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2M7+Z++4lrI2L1iNOE+xEdKhEKRtFKnV4yEv2sNuuXK27VXYCsEy8nFcjR6Je/eoOYpRFXyCQ1puu5CfoZ1SiY5LNSLzU8oWxMh7xrqaIRN362uHdGLqwyIGGsbSkkC/X3REYjY6ZRYDsjiiOz6s3F/7xuiuGNnwmVpMgVWy4KU0kwJvPnyUBozlBOLaFMC3srYSOqKUMbUcmG4K2+vE5atarnVr2Hq0r9No+jCGdwDpfgwTXU4R4a0AQGEp7hFd6cifPivDsfy9aCk8+cwh84nz8Dxo/w</latexit><latexit sha1_base64="Nt3dbhURGps0a4/bv3m3OEP85RA=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Ae0oWy2m3bpZpPuToQS+ie8eFDEq3/Hm//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2M7+Z++4lrI2L1iNOE+xEdKhEKRtFKnV4yEv2sNuuXK27VXYCsEy8nFcjR6Je/eoOYpRFXyCQ1puu5CfoZ1SiY5LNSLzU8oWxMh7xrqaIRN362uHdGLqwyIGGsbSkkC/X3REYjY6ZRYDsjiiOz6s3F/7xuiuGNnwmVpMgVWy4KU0kwJvPnyUBozlBOLaFMC3srYSOqKUMbUcmG4K2+vE5atarnVr2Hq0r9No+jCGdwDpfgwTXU4R4a0AQGEp7hFd6cifPivDsfy9aCk8+cwh84nz8Dxo/w</latexit><latexit sha1_base64="Nt3dbhURGps0a4/bv3m3OEP85RA=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Ae0oWy2m3bpZpPuToQS+ie8eFDEq3/Hm//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2M7+Z++4lrI2L1iNOE+xEdKhEKRtFKnV4yEv2sNuuXK27VXYCsEy8nFcjR6Je/eoOYpRFXyCQ1puu5CfoZ1SiY5LNSLzU8oWxMh7xrqaIRN362uHdGLqwyIGGsbSkkC/X3REYjY6ZRYDsjiiOz6s3F/7xuiuGNnwmVpMgVWy4KU0kwJvPnyUBozlBOLaFMC3srYSOqKUMbUcmG4K2+vE5atarnVr2Hq0r9No+jCGdwDpfgwTXU4R4a0AQGEp7hFd6cifPivDsfy9aCk8+cwh84nz8Dxo/w</latexit><latexit sha1_base64="Nt3dbhURGps0a4/bv3m3OEP85RA=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Ae0oWy2m3bpZpPuToQS+ie8eFDEq3/Hm//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2M7+Z++4lrI2L1iNOE+xEdKhEKRtFKnV4yEv2sNuuXK27VXYCsEy8nFcjR6Je/eoOYpRFXyCQ1puu5CfoZ1SiY5LNSLzU8oWxMh7xrqaIRN362uHdGLqwyIGGsbSkkC/X3REYjY6ZRYDsjiiOz6s3F/7xuiuGNnwmVpMgVWy4KU0kwJvPnyUBozlBOLaFMC3srYSOqKUMbUcmG4K2+vE5atarnVr2Hq0r9No+jCGdwDpfgwTXU4R4a0AQGEp7hFd6cifPivDsfy9aCk8+cwh84nz8Dxo/w</latexit>

�3
<latexit sha1_base64="R4xNP6wsvvsMyOM67/zprDUovkU=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cK9gPaUDbbTbt0s0l3J0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVjDdYLGPdDqjhUijeQIGStxPNaRRI3gpGdzO/9cS1EbF6xEnC/YgOlAgFo2ildjcZil52Oe2VK27VnYOsEi8nFchR75W/uv2YpRFXyCQ1puO5CfoZ1SiY5NNSNzU8oWxEB7xjqaIRN342v3dKzqzSJ2GsbSkkc/X3REYjYyZRYDsjikOz7M3E/7xOiuGNnwmVpMgVWywKU0kwJrPnSV9ozlBOLKFMC3srYUOqKUMbUcmG4C2/vEqaF1XPrXoPV5XabR5HEU7gFM7Bg2uowT3UoQEMJDzDK7w5Y+fFeXc+Fq0FJ585hj9wPn8ABUuP8Q==</latexit><latexit sha1_base64="R4xNP6wsvvsMyOM67/zprDUovkU=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cK9gPaUDbbTbt0s0l3J0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVjDdYLGPdDqjhUijeQIGStxPNaRRI3gpGdzO/9cS1EbF6xEnC/YgOlAgFo2ildjcZil52Oe2VK27VnYOsEi8nFchR75W/uv2YpRFXyCQ1puO5CfoZ1SiY5NNSNzU8oWxEB7xjqaIRN342v3dKzqzSJ2GsbSkkc/X3REYjYyZRYDsjikOz7M3E/7xOiuGNnwmVpMgVWywKU0kwJrPnSV9ozlBOLKFMC3srYUOqKUMbUcmG4C2/vEqaF1XPrXoPV5XabR5HEU7gFM7Bg2uowT3UoQEMJDzDK7w5Y+fFeXc+Fq0FJ585hj9wPn8ABUuP8Q==</latexit><latexit sha1_base64="R4xNP6wsvvsMyOM67/zprDUovkU=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cK9gPaUDbbTbt0s0l3J0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVjDdYLGPdDqjhUijeQIGStxPNaRRI3gpGdzO/9cS1EbF6xEnC/YgOlAgFo2ildjcZil52Oe2VK27VnYOsEi8nFchR75W/uv2YpRFXyCQ1puO5CfoZ1SiY5NNSNzU8oWxEB7xjqaIRN342v3dKzqzSJ2GsbSkkc/X3REYjYyZRYDsjikOz7M3E/7xOiuGNnwmVpMgVWywKU0kwJrPnSV9ozlBOLKFMC3srYUOqKUMbUcmG4C2/vEqaF1XPrXoPV5XabR5HEU7gFM7Bg2uowT3UoQEMJDzDK7w5Y+fFeXc+Fq0FJ585hj9wPn8ABUuP8Q==</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="wtZeAiRKl02NscXUZLNJ1uCclIA=">AAAB5HicbZBLSwMxFIXv+Ky1anXrJlgEV2VGF7oU3LisYB/QDiWT3mlDM5kxuSOUoX/CjQtF/E3u/Demj4W2Hgh8nJOQe0+UKWnJ97+9jc2t7Z3d0l55v3JweFQ9rrRsmhuBTZGq1HQiblFJjU2SpLCTGeRJpLAdje9mefsZjZWpfqRJhmHCh1rGUnByVqeXjWS/uJr2qzW/7s/F1iFYQg2WavSrX71BKvIENQnFre0GfkZhwQ1JoXBa7uUWMy7GfIhdh5onaMNiPu+UnTtnwOLUuKOJzd3fLwqeWDtJIncz4TSyq9nM/C/r5hTfhIXUWU6oxeKjOFeMUjZbng2kQUFq4oALI92sTIy44YJcRWVXQrC68jq0LuuBXw8efCjBKZzBBQRwDbdwDw1oggAFL/AG796T9+p9LOra8Ja9ncAfeZ8/0VGOlw==</latexit><latexit sha1_base64="wtZeAiRKl02NscXUZLNJ1uCclIA=">AAAB5HicbZBLSwMxFIXv+Ky1anXrJlgEV2VGF7oU3LisYB/QDiWT3mlDM5kxuSOUoX/CjQtF/E3u/Demj4W2Hgh8nJOQe0+UKWnJ97+9jc2t7Z3d0l55v3JweFQ9rrRsmhuBTZGq1HQiblFJjU2SpLCTGeRJpLAdje9mefsZjZWpfqRJhmHCh1rGUnByVqeXjWS/uJr2qzW/7s/F1iFYQg2WavSrX71BKvIENQnFre0GfkZhwQ1JoXBa7uUWMy7GfIhdh5onaMNiPu+UnTtnwOLUuKOJzd3fLwqeWDtJIncz4TSyq9nM/C/r5hTfhIXUWU6oxeKjOFeMUjZbng2kQUFq4oALI92sTIy44YJcRWVXQrC68jq0LuuBXw8efCjBKZzBBQRwDbdwDw1oggAFL/AG796T9+p9LOra8Ja9ncAfeZ8/0VGOlw==</latexit><latexit sha1_base64="wP8AmisC7cB930zgR6zczdrVjdQ=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0n0oMeiF48VTFtoQ9lsJ+3SzSbuboQS+ie8eFDEq3/Hm//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SDmaQYxHQoecQZNVbq9NIR7+eX03615tbdOcgq8QpSgwLNfvWrN0hYFqM0TFCtu56bmiCnynAmcFrpZRpTysZ0iF1LJY1RB/n83ik5s8qARImyJQ2Zq78nchprPYlD2xlTM9LL3kz8z+tmJroOci7TzKBki0VRJohJyOx5MuAKmRETSyhT3N5K2IgqyoyNqGJD8JZfXiWti7rn1r17t9a4KeIowwmcwjl4cAUNuIMm+MBAwDO8wpvz6Lw4787HorXkFDPH8AfO5w8EC4/t</latexit><latexit sha1_base64="R4xNP6wsvvsMyOM67/zprDUovkU=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cK9gPaUDbbTbt0s0l3J0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVjDdYLGPdDqjhUijeQIGStxPNaRRI3gpGdzO/9cS1EbF6xEnC/YgOlAgFo2ildjcZil52Oe2VK27VnYOsEi8nFchR75W/uv2YpRFXyCQ1puO5CfoZ1SiY5NNSNzU8oWxEB7xjqaIRN342v3dKzqzSJ2GsbSkkc/X3REYjYyZRYDsjikOz7M3E/7xOiuGNnwmVpMgVWywKU0kwJrPnSV9ozlBOLKFMC3srYUOqKUMbUcmG4C2/vEqaF1XPrXoPV5XabR5HEU7gFM7Bg2uowT3UoQEMJDzDK7w5Y+fFeXc+Fq0FJ585hj9wPn8ABUuP8Q==</latexit><latexit sha1_base64="R4xNP6wsvvsMyOM67/zprDUovkU=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cK9gPaUDbbTbt0s0l3J0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVjDdYLGPdDqjhUijeQIGStxPNaRRI3gpGdzO/9cS1EbF6xEnC/YgOlAgFo2ildjcZil52Oe2VK27VnYOsEi8nFchR75W/uv2YpRFXyCQ1puO5CfoZ1SiY5NNSNzU8oWxEB7xjqaIRN342v3dKzqzSJ2GsbSkkc/X3REYjYyZRYDsjikOz7M3E/7xOiuGNnwmVpMgVWywKU0kwJrPnSV9ozlBOLKFMC3srYUOqKUMbUcmG4C2/vEqaF1XPrXoPV5XabR5HEU7gFM7Bg2uowT3UoQEMJDzDK7w5Y+fFeXc+Fq0FJ585hj9wPn8ABUuP8Q==</latexit><latexit sha1_base64="R4xNP6wsvvsMyOM67/zprDUovkU=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cK9gPaUDbbTbt0s0l3J0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVjDdYLGPdDqjhUijeQIGStxPNaRRI3gpGdzO/9cS1EbF6xEnC/YgOlAgFo2ildjcZil52Oe2VK27VnYOsEi8nFchR75W/uv2YpRFXyCQ1puO5CfoZ1SiY5NNSNzU8oWxEB7xjqaIRN342v3dKzqzSJ2GsbSkkc/X3REYjYyZRYDsjikOz7M3E/7xOiuGNnwmVpMgVWywKU0kwJrPnSV9ozlBOLKFMC3srYUOqKUMbUcmG4C2/vEqaF1XPrXoPV5XabR5HEU7gFM7Bg2uowT3UoQEMJDzDK7w5Y+fFeXc+Fq0FJ585hj9wPn8ABUuP8Q==</latexit><latexit sha1_base64="R4xNP6wsvvsMyOM67/zprDUovkU=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cK9gPaUDbbTbt0s0l3J0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVjDdYLGPdDqjhUijeQIGStxPNaRRI3gpGdzO/9cS1EbF6xEnC/YgOlAgFo2ildjcZil52Oe2VK27VnYOsEi8nFchR75W/uv2YpRFXyCQ1puO5CfoZ1SiY5NNSNzU8oWxEB7xjqaIRN342v3dKzqzSJ2GsbSkkc/X3REYjYyZRYDsjikOz7M3E/7xOiuGNnwmVpMgVWywKU0kwJrPnSV9ozlBOLKFMC3srYUOqKUMbUcmG4C2/vEqaF1XPrXoPV5XabR5HEU7gFM7Bg2uowT3UoQEMJDzDK7w5Y+fFeXc+Fq0FJ585hj9wPn8ABUuP8Q==</latexit><latexit sha1_base64="R4xNP6wsvvsMyOM67/zprDUovkU=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cK9gPaUDbbTbt0s0l3J0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVjDdYLGPdDqjhUijeQIGStxPNaRRI3gpGdzO/9cS1EbF6xEnC/YgOlAgFo2ildjcZil52Oe2VK27VnYOsEi8nFchR75W/uv2YpRFXyCQ1puO5CfoZ1SiY5NNSNzU8oWxEB7xjqaIRN342v3dKzqzSJ2GsbSkkc/X3REYjYyZRYDsjikOz7M3E/7xOiuGNnwmVpMgVWywKU0kwJrPnSV9ozlBOLKFMC3srYUOqKUMbUcmG4C2/vEqaF1XPrXoPV5XabR5HEU7gFM7Bg2uowT3UoQEMJDzDK7w5Y+fFeXc+Fq0FJ585hj9wPn8ABUuP8Q==</latexit><latexit sha1_base64="R4xNP6wsvvsMyOM67/zprDUovkU=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cK9gPaUDbbTbt0s0l3J0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVjDdYLGPdDqjhUijeQIGStxPNaRRI3gpGdzO/9cS1EbF6xEnC/YgOlAgFo2ildjcZil52Oe2VK27VnYOsEi8nFchR75W/uv2YpRFXyCQ1puO5CfoZ1SiY5NNSNzU8oWxEB7xjqaIRN342v3dKzqzSJ2GsbSkkc/X3REYjYyZRYDsjikOz7M3E/7xOiuGNnwmVpMgVWywKU0kwJrPnSV9ozlBOLKFMC3srYUOqKUMbUcmG4C2/vEqaF1XPrXoPV5XabR5HEU7gFM7Bg2uowT3UoQEMJDzDK7w5Y+fFeXc+Fq0FJ585hj9wPn8ABUuP8Q==</latexit>

h0 h1 h2 h3 hN�1 hN hn�1 hn
<latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit>

h0 h1 h2 h3 hN�1 hN hn�1 hn
<latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit>

h0 h1 h2 h3 hN�1 hN hn�1 hn
<latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit>

h0 h1 h2 h3 hN�1 hN hn�1 hn
<latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit>

h0 h1 h2 h3 hN�1 hN hn�1 hn
<latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit>

h0 h1 h2 h3 hN�1 hN hn�1 hn
<latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit>

h0 h1 h2 h3 hN�1 hN hn�1 hn
<latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit>

h0 h1 h2 h3 hN�1 hN hn�1 hn
<latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit>

h0 h1 h2 h3 hN�1 hN hn�1 hn
<latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit>

h0 h1 h2 h3 hN�1 hN hn�1 hn
<latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit>

h0 h1 h2 h3 hN�1 hN hn�1 hn
<latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit>

(a)
<latexit sha1_base64="n0kiYe3Vk54ukV3OShxrr+ilFZI=">AAAB8XicbVBNS8NAEN34WetX1aOXxSLUS0lE0GPRi8cK9gPbUDbbSbt0swm7E7GE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSKQw6Lrfzsrq2vrGZmGruL2zu7dfOjhsmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdTP3WI2gjYnWP4wT8iA2UCAVnaKWHLsITZhV2NumVym7VnYEuEy8nZZKj3it9dfsxTyNQyCUzpuO5CfoZ0yi4hEmxmxpIGB+xAXQsVSwC42eziyf01Cp9GsbalkI6U39PZCwyZhwFtjNiODSL3lT8z+ukGF75mVBJiqD4fFGYSooxnb5P+0IDRzm2hHEt7K2UD5lmHG1IRRuCt/jyMmmeVz236t1dlGvXeRwFckxOSIV45JLUyC2pkwbhRJFn8kreHOO8OO/Ox7x1xclnjsgfOJ8/TryQqQ==</latexit><latexit sha1_base64="n0kiYe3Vk54ukV3OShxrr+ilFZI=">AAAB8XicbVBNS8NAEN34WetX1aOXxSLUS0lE0GPRi8cK9gPbUDbbSbt0swm7E7GE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSKQw6Lrfzsrq2vrGZmGruL2zu7dfOjhsmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdTP3WI2gjYnWP4wT8iA2UCAVnaKWHLsITZhV2NumVym7VnYEuEy8nZZKj3it9dfsxTyNQyCUzpuO5CfoZ0yi4hEmxmxpIGB+xAXQsVSwC42eziyf01Cp9GsbalkI6U39PZCwyZhwFtjNiODSL3lT8z+ukGF75mVBJiqD4fFGYSooxnb5P+0IDRzm2hHEt7K2UD5lmHG1IRRuCt/jyMmmeVz236t1dlGvXeRwFckxOSIV45JLUyC2pkwbhRJFn8kreHOO8OO/Ox7x1xclnjsgfOJ8/TryQqQ==</latexit><latexit sha1_base64="n0kiYe3Vk54ukV3OShxrr+ilFZI=">AAAB8XicbVBNS8NAEN34WetX1aOXxSLUS0lE0GPRi8cK9gPbUDbbSbt0swm7E7GE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSKQw6Lrfzsrq2vrGZmGruL2zu7dfOjhsmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdTP3WI2gjYnWP4wT8iA2UCAVnaKWHLsITZhV2NumVym7VnYEuEy8nZZKj3it9dfsxTyNQyCUzpuO5CfoZ0yi4hEmxmxpIGB+xAXQsVSwC42eziyf01Cp9GsbalkI6U39PZCwyZhwFtjNiODSL3lT8z+ukGF75mVBJiqD4fFGYSooxnb5P+0IDRzm2hHEt7K2UD5lmHG1IRRuCt/jyMmmeVz236t1dlGvXeRwFckxOSIV45JLUyC2pkwbhRJFn8kreHOO8OO/Ox7x1xclnjsgfOJ8/TryQqQ==</latexit><latexit sha1_base64="n0kiYe3Vk54ukV3OShxrr+ilFZI=">AAAB8XicbVBNS8NAEN34WetX1aOXxSLUS0lE0GPRi8cK9gPbUDbbSbt0swm7E7GE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSKQw6Lrfzsrq2vrGZmGruL2zu7dfOjhsmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdTP3WI2gjYnWP4wT8iA2UCAVnaKWHLsITZhV2NumVym7VnYEuEy8nZZKj3it9dfsxTyNQyCUzpuO5CfoZ0yi4hEmxmxpIGB+xAXQsVSwC42eziyf01Cp9GsbalkI6U39PZCwyZhwFtjNiODSL3lT8z+ukGF75mVBJiqD4fFGYSooxnb5P+0IDRzm2hHEt7K2UD5lmHG1IRRuCt/jyMmmeVz236t1dlGvXeRwFckxOSIV45JLUyC2pkwbhRJFn8kreHOO8OO/Ox7x1xclnjsgfOJ8/TryQqQ==</latexit>
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Figure 2. (a) pRNN wave function: A graphical representa-
tion of the computation of positive amplitudes using one RNN
cell along with a Softmax layer (magenta circles) to compute
the modulus | (�)|2 = P (�). (b) cRNN wave function: A
graphical representation of the computation of complex am-
plitudes using one RNN cell along with a Softmax layer (ma-
genta circles) and a Softsign (SS) layer (orange circles). The
first computes the modulus | (�)|2 = P (�), the second to
computes the phase �(�) of  (�).

The generalization to the complex case starts by split-
ting the wave function into an amplitude and phase �(�)
[42] as

| i =
X

�

exp(i�(�))
p

P (�) |�i . (7)

As illustrated in Fig. 2(b), we use one RNN cell and a
Softmax layer to model the probability, together with
a Softsign layer (as defined below) to model the phase.
In this parametrization, the first layer uses the Softmax
activation function to get conditional probabilities Pn as

Pn = y(1)
n · �n, (8)

where

y(1)
n = S

⇣
U

(1)hn + c(1)
⌘
, (9)

in a similar fashion to Eq. (3). The Softsign layer is used
to compute the phases as

�n = y(2)
n · �n, (10)

where

y(2)
n = ⇡ Softsign

⇣
U

(2)hn + c(2)
⌘
. (11)

The Softsign function is defined as

Softsign(x) =
x

1 + |x| 2 (�1, 1).

Finally, the probability P (�) is obtained from the N in-
dividual contributions Pn as

P (�) ⌘ ⇧N
n=1Pn, (12)

and, similarly, the phase �(�) is computed as

�(�) ⌘
NX

n=1

�n. (13)

Note that sampling from the square of the amplitudes
P (�) is una↵ected by the Softsign layer and is carried
out, as described above, using only the Softmax layer as
in Fig. 1(c). For later reference, we call this architecture
a complex recurrent neural network wave function (cRNN
wave function), and hereafter, the term RNN wave func-
tion will refer to both pRNN wave functions and cRNN
wave functions. Details about the dimensions of the vari-
ational parameters of RNN wave functions can be found
in App. A.

III. GROUND STATES WITH RNN WAVE
FUNCTIONS

We focus our attention on the ground state proper-
ties of prototypical Hamiltonians in condensed matter
physics including the one- and two-dimensional (1D and
2D) transverse field Ising model (TFIM), as well as the
1D J1-J2 model, both with open boundary conditions.
Their Hamiltonians are given by

ĤTFIM = �
X

hi,ji

�̂
z
i �̂

z
j � h

X

i

�̂
x
i , (14)

where �̂(x,y,z)
i are Pauli matrices acting on site i, and

ĤJ1�J2 = J1

X

hi,ji

Ŝi · Ŝj + J2

X

hhi,jii

Ŝi · Ŝj . (15)

where Ŝi is a spin-1/2 operator. Here, hi, ji and hhi, jii
denote nearest- and next-nearest-neighbor pairs, respec-
tively. Energies for the J1-J2 model are measured in units
of J1 = 1 in the results that follow.
To train our models we use the variational principle,

where for a given problem Hamiltonian Ĥ, the optimiza-
tion strategy involves minimizing the expectation value
E� = h �|Ĥ| �i � E0 with respect to the variational
parameters �. Here, E0 is the exact ground state en-
ergy of Ĥ. The variational parameters � are updated
using variants of the gradient descent algorithm with the
objective of minimizing E� = h �|Ĥ| �i. We provide
a detailed description of the VMC scheme and the opti-
mization strategy with which we optimize our RNN wave
functions in App. C.
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representations in terms of probability distributions,

| i =
X

�

 (�) |�i =
X

�

p
P (�) |�i . (6)

This property has been exploited extensively in wave
function representations using generative models such as
restricted Boltzmann machines [19]. For such wave func-
tions, it is also natural to try to approximate P (�) with
a conventional RNN, as illustrated in Fig. 2(a). For later
reference we call this architecture a positive recurrent
neural network wave function (pRNN wave function).

(b)
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<latexit sha1_base64="Z3qkTg0hx4U2t/snaENeYB+2j1o=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VSq2A9IQ9lsN+3SzW7YnYgl9Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnHN7nfeWTacCUfYJKwICZDySNOCVjJ7wF7guy+0ZiW+5WqW3NnwMvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsWu6lhiWEjsmQ+ZZKEjMTZLOTp/jUKgMcKW1LAp6pvycyEhsziUPbGRMYmUUvF//z/BSiqyDjMkmBSTpfFKUCg8L5/3jANaMgJpYQqrm9FdMR0YSCTSkPwVt8eZm0z2ueW/PuLqr16yKOEjpGJ+gMeegS1dEtaqIWokihZ/SK3hxwXpx352PeuuIUM0foD5zPH+JOkPk=</latexit><latexit sha1_base64="Z3qkTg0hx4U2t/snaENeYB+2j1o=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VSq2A9IQ9lsN+3SzW7YnYgl9Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnHN7nfeWTacCUfYJKwICZDySNOCVjJ7wF7guy+0ZiW+5WqW3NnwMvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsWu6lhiWEjsmQ+ZZKEjMTZLOTp/jUKgMcKW1LAp6pvycyEhsziUPbGRMYmUUvF//z/BSiqyDjMkmBSTpfFKUCg8L5/3jANaMgJpYQqrm9FdMR0YSCTSkPwVt8eZm0z2ueW/PuLqr16yKOEjpGJ+gMeegS1dEtaqIWokihZ/SK3hxwXpx352PeuuIUM0foD5zPH+JOkPk=</latexit><latexit sha1_base64="Z3qkTg0hx4U2t/snaENeYB+2j1o=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VSq2A9IQ9lsN+3SzW7YnYgl9Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnHN7nfeWTacCUfYJKwICZDySNOCVjJ7wF7guy+0ZiW+5WqW3NnwMvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsWu6lhiWEjsmQ+ZZKEjMTZLOTp/jUKgMcKW1LAp6pvycyEhsziUPbGRMYmUUvF//z/BSiqyDjMkmBSTpfFKUCg8L5/3jANaMgJpYQqrm9FdMR0YSCTSkPwVt8eZm0z2ueW/PuLqr16yKOEjpGJ+gMeegS1dEtaqIWokihZ/SK3hxwXpx352PeuuIUM0foD5zPH+JOkPk=</latexit><latexit sha1_base64="Z3qkTg0hx4U2t/snaENeYB+2j1o=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VSq2A9IQ9lsN+3SzW7YnYgl9Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnHN7nfeWTacCUfYJKwICZDySNOCVjJ7wF7guy+0ZiW+5WqW3NnwMvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsWu6lhiWEjsmQ+ZZKEjMTZLOTp/jUKgMcKW1LAp6pvycyEhsziUPbGRMYmUUvF//z/BSiqyDjMkmBSTpfFKUCg8L5/3jANaMgJpYQqrm9FdMR0YSCTSkPwVt8eZm0z2ueW/PuLqr16yKOEjpGJ+gMeegS1dEtaqIWokihZ/SK3hxwXpx352PeuuIUM0foD5zPH+JOkPk=</latexit>

S
<latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit><latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit><latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit><latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit>

�1
<latexit sha1_base64="kSoFpoto/NxS8vNWd/QjS9Rr8XE=">AAAB/nicbVDNS8MwHE3n15xfVfHkJTgET6MVQY9DLx4nuDlYS0nTdAvLR0lSYZSB/4oXD4p49e/w5n9juvWgmw9CHu/9fuTlxRmj2njet1NbWV1b36hvNra2d3b33P2Dnpa5wqSLJZOqHyNNGBWka6hhpJ8pgnjMyEM8vin9h0eiNJXi3kwyEnI0FDSlGBkrRe5REEuW6Am3VxFoOuRoGvmR2/Ra3gxwmfgVaYIKncj9ChKJc06EwQxpPfC9zIQFUoZiRqaNINckQ3iMhmRgqUCc6LCYxZ/CU6skMJXKHmHgTP29USCuy4R2kiMz0oteKf7nDXKTXoUFFVluiMDzh9KcQSNh2QVMqCLYsIklCCtqs0I8QgphYxtr2BL8xS8vk955y/da/t1Fs31d1VEHx+AEnAEfXII2uAUd0AUYFOAZvII358l5cd6dj/lozal2DsEfOJ8/0k6WBQ==</latexit><latexit sha1_base64="kSoFpoto/NxS8vNWd/QjS9Rr8XE=">AAAB/nicbVDNS8MwHE3n15xfVfHkJTgET6MVQY9DLx4nuDlYS0nTdAvLR0lSYZSB/4oXD4p49e/w5n9juvWgmw9CHu/9fuTlxRmj2njet1NbWV1b36hvNra2d3b33P2Dnpa5wqSLJZOqHyNNGBWka6hhpJ8pgnjMyEM8vin9h0eiNJXi3kwyEnI0FDSlGBkrRe5REEuW6Am3VxFoOuRoGvmR2/Ra3gxwmfgVaYIKncj9ChKJc06EwQxpPfC9zIQFUoZiRqaNINckQ3iMhmRgqUCc6LCYxZ/CU6skMJXKHmHgTP29USCuy4R2kiMz0oteKf7nDXKTXoUFFVluiMDzh9KcQSNh2QVMqCLYsIklCCtqs0I8QgphYxtr2BL8xS8vk955y/da/t1Fs31d1VEHx+AEnAEfXII2uAUd0AUYFOAZvII358l5cd6dj/lozal2DsEfOJ8/0k6WBQ==</latexit><latexit sha1_base64="kSoFpoto/NxS8vNWd/QjS9Rr8XE=">AAAB/nicbVDNS8MwHE3n15xfVfHkJTgET6MVQY9DLx4nuDlYS0nTdAvLR0lSYZSB/4oXD4p49e/w5n9juvWgmw9CHu/9fuTlxRmj2njet1NbWV1b36hvNra2d3b33P2Dnpa5wqSLJZOqHyNNGBWka6hhpJ8pgnjMyEM8vin9h0eiNJXi3kwyEnI0FDSlGBkrRe5REEuW6Am3VxFoOuRoGvmR2/Ra3gxwmfgVaYIKncj9ChKJc06EwQxpPfC9zIQFUoZiRqaNINckQ3iMhmRgqUCc6LCYxZ/CU6skMJXKHmHgTP29USCuy4R2kiMz0oteKf7nDXKTXoUFFVluiMDzh9KcQSNh2QVMqCLYsIklCCtqs0I8QgphYxtr2BL8xS8vk955y/da/t1Fs31d1VEHx+AEnAEfXII2uAUd0AUYFOAZvII358l5cd6dj/lozal2DsEfOJ8/0k6WBQ==</latexit><latexit sha1_base64="kSoFpoto/NxS8vNWd/QjS9Rr8XE=">AAAB/nicbVDNS8MwHE3n15xfVfHkJTgET6MVQY9DLx4nuDlYS0nTdAvLR0lSYZSB/4oXD4p49e/w5n9juvWgmw9CHu/9fuTlxRmj2njet1NbWV1b36hvNra2d3b33P2Dnpa5wqSLJZOqHyNNGBWka6hhpJ8pgnjMyEM8vin9h0eiNJXi3kwyEnI0FDSlGBkrRe5REEuW6Am3VxFoOuRoGvmR2/Ra3gxwmfgVaYIKncj9ChKJc06EwQxpPfC9zIQFUoZiRqaNINckQ3iMhmRgqUCc6LCYxZ/CU6skMJXKHmHgTP29USCuy4R2kiMz0oteKf7nDXKTXoUFFVluiMDzh9KcQSNh2QVMqCLYsIklCCtqs0I8QgphYxtr2BL8xS8vk955y/da/t1Fs31d1VEHx+AEnAEfXII2uAUd0AUYFOAZvII358l5cd6dj/lozal2DsEfOJ8/0k6WBQ==</latexit>

RNN
<latexit sha1_base64="Z3qkTg0hx4U2t/snaENeYB+2j1o=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VSq2A9IQ9lsN+3SzW7YnYgl9Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnHN7nfeWTacCUfYJKwICZDySNOCVjJ7wF7guy+0ZiW+5WqW3NnwMvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsWu6lhiWEjsmQ+ZZKEjMTZLOTp/jUKgMcKW1LAp6pvycyEhsziUPbGRMYmUUvF//z/BSiqyDjMkmBSTpfFKUCg8L5/3jANaMgJpYQqrm9FdMR0YSCTSkPwVt8eZm0z2ueW/PuLqr16yKOEjpGJ+gMeegS1dEtaqIWokihZ/SK3hxwXpx352PeuuIUM0foD5zPH+JOkPk=</latexit><latexit sha1_base64="Z3qkTg0hx4U2t/snaENeYB+2j1o=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VSq2A9IQ9lsN+3SzW7YnYgl9Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnHN7nfeWTacCUfYJKwICZDySNOCVjJ7wF7guy+0ZiW+5WqW3NnwMvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsWu6lhiWEjsmQ+ZZKEjMTZLOTp/jUKgMcKW1LAp6pvycyEhsziUPbGRMYmUUvF//z/BSiqyDjMkmBSTpfFKUCg8L5/3jANaMgJpYQqrm9FdMR0YSCTSkPwVt8eZm0z2ueW/PuLqr16yKOEjpGJ+gMeegS1dEtaqIWokihZ/SK3hxwXpx352PeuuIUM0foD5zPH+JOkPk=</latexit><latexit sha1_base64="Z3qkTg0hx4U2t/snaENeYB+2j1o=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VSq2A9IQ9lsN+3SzW7YnYgl9Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnHN7nfeWTacCUfYJKwICZDySNOCVjJ7wF7guy+0ZiW+5WqW3NnwMvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsWu6lhiWEjsmQ+ZZKEjMTZLOTp/jUKgMcKW1LAp6pvycyEhsziUPbGRMYmUUvF//z/BSiqyDjMkmBSTpfFKUCg8L5/3jANaMgJpYQqrm9FdMR0YSCTSkPwVt8eZm0z2ueW/PuLqr16yKOEjpGJ+gMeegS1dEtaqIWokihZ/SK3hxwXpx352PeuuIUM0foD5zPH+JOkPk=</latexit><latexit sha1_base64="Z3qkTg0hx4U2t/snaENeYB+2j1o=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VSq2A9IQ9lsN+3SzW7YnYgl9Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnHN7nfeWTacCUfYJKwICZDySNOCVjJ7wF7guy+0ZiW+5WqW3NnwMvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsWu6lhiWEjsmQ+ZZKEjMTZLOTp/jUKgMcKW1LAp6pvycyEhsziUPbGRMYmUUvF//z/BSiqyDjMkmBSTpfFKUCg8L5/3jANaMgJpYQqrm9FdMR0YSCTSkPwVt8eZm0z2ueW/PuLqr16yKOEjpGJ+gMeegS1dEtaqIWokihZ/SK3hxwXpx352PeuuIUM0foD5zPH+JOkPk=</latexit>

S
<latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit><latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit><latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit><latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit>

�2
<latexit sha1_base64="JH5HzsTDWf/bzqCEuB8Q1phBmhk=">AAACAHicbVC7TsMwFHXKq5RXgIGBxaJCYqqSCgnGChbGItGH1ESR4zitVduJbAepirLwKywMIMTKZ7DxNzhtBmg5kuWjc+7VvfeEKaNKO863VVtb39jcqm83dnb39g/sw6O+SjKJSQ8nLJHDECnCqCA9TTUjw1QSxENGBuH0tvQHj0QqmogHPUuJz9FY0JhipI0U2CdemLBIzbj5ck/RMUdFkLeLwG46LWcOuErcijRBhW5gf3lRgjNOhMYMKTVynVT7OZKaYkaKhpcpkiI8RWMyMlQgTpSfzw8o4LlRIhgn0jyh4Vz93ZEjrsodTSVHeqKWvVL8zxtlOr72cyrSTBOBF4PijEGdwDINGFFJsGYzQxCW1OwK8QRJhLXJrGFCcJdPXiX9dst1Wu79ZbNzU8VRB6fgDFwAF1yBDrgDXdADGBTgGbyCN+vJerHerY9Fac2qeo7BH1ifP6f+lxI=</latexit><latexit sha1_base64="JH5HzsTDWf/bzqCEuB8Q1phBmhk=">AAACAHicbVC7TsMwFHXKq5RXgIGBxaJCYqqSCgnGChbGItGH1ESR4zitVduJbAepirLwKywMIMTKZ7DxNzhtBmg5kuWjc+7VvfeEKaNKO863VVtb39jcqm83dnb39g/sw6O+SjKJSQ8nLJHDECnCqCA9TTUjw1QSxENGBuH0tvQHj0QqmogHPUuJz9FY0JhipI0U2CdemLBIzbj5ck/RMUdFkLeLwG46LWcOuErcijRBhW5gf3lRgjNOhMYMKTVynVT7OZKaYkaKhpcpkiI8RWMyMlQgTpSfzw8o4LlRIhgn0jyh4Vz93ZEjrsodTSVHeqKWvVL8zxtlOr72cyrSTBOBF4PijEGdwDINGFFJsGYzQxCW1OwK8QRJhLXJrGFCcJdPXiX9dst1Wu79ZbNzU8VRB6fgDFwAF1yBDrgDXdADGBTgGbyCN+vJerHerY9Fac2qeo7BH1ifP6f+lxI=</latexit><latexit sha1_base64="JH5HzsTDWf/bzqCEuB8Q1phBmhk=">AAACAHicbVC7TsMwFHXKq5RXgIGBxaJCYqqSCgnGChbGItGH1ESR4zitVduJbAepirLwKywMIMTKZ7DxNzhtBmg5kuWjc+7VvfeEKaNKO863VVtb39jcqm83dnb39g/sw6O+SjKJSQ8nLJHDECnCqCA9TTUjw1QSxENGBuH0tvQHj0QqmogHPUuJz9FY0JhipI0U2CdemLBIzbj5ck/RMUdFkLeLwG46LWcOuErcijRBhW5gf3lRgjNOhMYMKTVynVT7OZKaYkaKhpcpkiI8RWMyMlQgTpSfzw8o4LlRIhgn0jyh4Vz93ZEjrsodTSVHeqKWvVL8zxtlOr72cyrSTBOBF4PijEGdwDINGFFJsGYzQxCW1OwK8QRJhLXJrGFCcJdPXiX9dst1Wu79ZbNzU8VRB6fgDFwAF1yBDrgDXdADGBTgGbyCN+vJerHerY9Fac2qeo7BH1ifP6f+lxI=</latexit><latexit sha1_base64="JH5HzsTDWf/bzqCEuB8Q1phBmhk=">AAACAHicbVC7TsMwFHXKq5RXgIGBxaJCYqqSCgnGChbGItGH1ESR4zitVduJbAepirLwKywMIMTKZ7DxNzhtBmg5kuWjc+7VvfeEKaNKO863VVtb39jcqm83dnb39g/sw6O+SjKJSQ8nLJHDECnCqCA9TTUjw1QSxENGBuH0tvQHj0QqmogHPUuJz9FY0JhipI0U2CdemLBIzbj5ck/RMUdFkLeLwG46LWcOuErcijRBhW5gf3lRgjNOhMYMKTVynVT7OZKaYkaKhpcpkiI8RWMyMlQgTpSfzw8o4LlRIhgn0jyh4Vz93ZEjrsodTSVHeqKWvVL8zxtlOr72cyrSTBOBF4PijEGdwDINGFFJsGYzQxCW1OwK8QRJhLXJrGFCcJdPXiX9dst1Wu79ZbNzU8VRB6fgDFwAF1yBDrgDXdADGBTgGbyCN+vJerHerY9Fac2qeo7BH1ifP6f+lxI=</latexit>

P1
<latexit sha1_base64="H7gUl/4E21BHHUR2PFWjbIzT39s=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpodH3+27Vq3lzkFXiF6QKBRp996s3SFgWc4VMUmO6vpdikFONgkk+rfQyw1PKxnTIu5YqGnMT5PNTp+TMKgMSJdqWQjJXf0/kNDZmEoe2M6Y4MsveTPzP62YYXQe5UGmGXLHFoiiTBBMy+5sMhOYM5cQSyrSwtxI2opoytOlUbAj+8surpHVR872af39Zrd8UcZThBE7hHHy4gjrcQQOawGAIz/AKb450Xpx352PRWnKKmWP4A+fzB86xjXg=</latexit><latexit sha1_base64="H7gUl/4E21BHHUR2PFWjbIzT39s=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpodH3+27Vq3lzkFXiF6QKBRp996s3SFgWc4VMUmO6vpdikFONgkk+rfQyw1PKxnTIu5YqGnMT5PNTp+TMKgMSJdqWQjJXf0/kNDZmEoe2M6Y4MsveTPzP62YYXQe5UGmGXLHFoiiTBBMy+5sMhOYM5cQSyrSwtxI2opoytOlUbAj+8surpHVR872af39Zrd8UcZThBE7hHHy4gjrcQQOawGAIz/AKb450Xpx352PRWnKKmWP4A+fzB86xjXg=</latexit><latexit sha1_base64="H7gUl/4E21BHHUR2PFWjbIzT39s=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpodH3+27Vq3lzkFXiF6QKBRp996s3SFgWc4VMUmO6vpdikFONgkk+rfQyw1PKxnTIu5YqGnMT5PNTp+TMKgMSJdqWQjJXf0/kNDZmEoe2M6Y4MsveTPzP62YYXQe5UGmGXLHFoiiTBBMy+5sMhOYM5cQSyrSwtxI2opoytOlUbAj+8surpHVR872af39Zrd8UcZThBE7hHHy4gjrcQQOawGAIz/AKb450Xpx352PRWnKKmWP4A+fzB86xjXg=</latexit><latexit sha1_base64="H7gUl/4E21BHHUR2PFWjbIzT39s=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpodH3+27Vq3lzkFXiF6QKBRp996s3SFgWc4VMUmO6vpdikFONgkk+rfQyw1PKxnTIu5YqGnMT5PNTp+TMKgMSJdqWQjJXf0/kNDZmEoe2M6Y4MsveTPzP62YYXQe5UGmGXLHFoiiTBBMy+5sMhOYM5cQSyrSwtxI2opoytOlUbAj+8surpHVR872af39Zrd8UcZThBE7hHHy4gjrcQQOawGAIz/AKb450Xpx352PRWnKKmWP4A+fzB86xjXg=</latexit>

P2
<latexit sha1_base64="lSzqROD0s+VosWM1kBImgIJk6yo=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD81BbVCuuFV3AbJOvJxUIEdzUP7qD2OWRlwhk9SYnucm6GdUo2CSz0r91PCEsgkd8Z6likbc+Nni1Bm5sMqQhLG2pZAs1N8TGY2MmUaB7Ywojs2qNxf/83ophtd+JlSSIldsuShMJcGYzP8mQ6E5Qzm1hDIt7K2EjammDG06JRuCt/ryOmnXqp5b9e6vKo2bPI4inME5XIIHdWjAHTShBQxG8Ayv8OZI58V5dz6WrQUnnzmFP3A+fwDQNY15</latexit><latexit sha1_base64="lSzqROD0s+VosWM1kBImgIJk6yo=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD81BbVCuuFV3AbJOvJxUIEdzUP7qD2OWRlwhk9SYnucm6GdUo2CSz0r91PCEsgkd8Z6likbc+Nni1Bm5sMqQhLG2pZAs1N8TGY2MmUaB7Ywojs2qNxf/83ophtd+JlSSIldsuShMJcGYzP8mQ6E5Qzm1hDIt7K2EjammDG06JRuCt/ryOmnXqp5b9e6vKo2bPI4inME5XIIHdWjAHTShBQxG8Ayv8OZI58V5dz6WrQUnnzmFP3A+fwDQNY15</latexit><latexit sha1_base64="lSzqROD0s+VosWM1kBImgIJk6yo=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD81BbVCuuFV3AbJOvJxUIEdzUP7qD2OWRlwhk9SYnucm6GdUo2CSz0r91PCEsgkd8Z6likbc+Nni1Bm5sMqQhLG2pZAs1N8TGY2MmUaB7Ywojs2qNxf/83ophtd+JlSSIldsuShMJcGYzP8mQ6E5Qzm1hDIt7K2EjammDG06JRuCt/ryOmnXqp5b9e6vKo2bPI4inME5XIIHdWjAHTShBQxG8Ayv8OZI58V5dz6WrQUnnzmFP3A+fwDQNY15</latexit><latexit sha1_base64="lSzqROD0s+VosWM1kBImgIJk6yo=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD81BbVCuuFV3AbJOvJxUIEdzUP7qD2OWRlwhk9SYnucm6GdUo2CSz0r91PCEsgkd8Z6likbc+Nni1Bm5sMqQhLG2pZAs1N8TGY2MmUaB7Ywojs2qNxf/83ophtd+JlSSIldsuShMJcGYzP8mQ6E5Qzm1hDIt7K2EjammDG06JRuCt/ryOmnXqp5b9e6vKo2bPI4inME5XIIHdWjAHTShBQxG8Ayv8OZI58V5dz6WrQUnnzmFP3A+fwDQNY15</latexit>

P3
<latexit sha1_base64="l74AQsz3bi+O3h7+xb0forB7Jrk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz00Ohf9ssVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14bWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVD236t3XKvWbPI4inMApnIMHV1CHO2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gDRuY16</latexit><latexit sha1_base64="l74AQsz3bi+O3h7+xb0forB7Jrk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz00Ohf9ssVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14bWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVD236t3XKvWbPI4inMApnIMHV1CHO2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gDRuY16</latexit><latexit sha1_base64="l74AQsz3bi+O3h7+xb0forB7Jrk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz00Ohf9ssVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14bWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVD236t3XKvWbPI4inMApnIMHV1CHO2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gDRuY16</latexit><latexit sha1_base64="l74AQsz3bi+O3h7+xb0forB7Jrk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz00Ohf9ssVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14bWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVD236t3XKvWbPI4inMApnIMHV1CHO2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gDRuY16</latexit>

 (�)
<latexit sha1_base64="r8on/rknK+UF/u76yie5LhVv0y8=">AAACD3icbVDLSsNAFJ3UV62vqEs3g0Wpm5KIoMuiG5cV7AOaUCaTSTp08mDmRiihf+DGX3HjQhG3bt35N07aLLT1wDCHc+7l3nu8VHAFlvVtVFZW19Y3qpu1re2d3T1z/6CrkkxS1qGJSGTfI4oJHrMOcBCsn0pGIk+wnje+KfzeA5OKJ/E9TFLmRiSMecApAS0NzVMnVdwRLIAGdrxE+GoS6S93FA8jMsWO5OEIzoZm3WpaM+BlYpekjkq0h+aX4yc0i1gMVBClBraVgpsTCZwKNq05mWIpoWMSsoGmMYmYcvPZPVN8ohUfB4nULwY8U3935CRSxZ66MiIwUoteIf7nDTIIrtycx2kGLKbzQUEmMCS4CAf7XDIKYqIJoZLrXTEdEUko6AhrOgR78eRl0j1v2lbTvruot67LOKroCB2jBrLRJWqhW9RGHUTRI3pGr+jNeDJejHfjY15aMcqeQ/QHxucPXZqc2Q==</latexit><latexit sha1_base64="r8on/rknK+UF/u76yie5LhVv0y8=">AAACD3icbVDLSsNAFJ3UV62vqEs3g0Wpm5KIoMuiG5cV7AOaUCaTSTp08mDmRiihf+DGX3HjQhG3bt35N07aLLT1wDCHc+7l3nu8VHAFlvVtVFZW19Y3qpu1re2d3T1z/6CrkkxS1qGJSGTfI4oJHrMOcBCsn0pGIk+wnje+KfzeA5OKJ/E9TFLmRiSMecApAS0NzVMnVdwRLIAGdrxE+GoS6S93FA8jMsWO5OEIzoZm3WpaM+BlYpekjkq0h+aX4yc0i1gMVBClBraVgpsTCZwKNq05mWIpoWMSsoGmMYmYcvPZPVN8ohUfB4nULwY8U3935CRSxZ66MiIwUoteIf7nDTIIrtycx2kGLKbzQUEmMCS4CAf7XDIKYqIJoZLrXTEdEUko6AhrOgR78eRl0j1v2lbTvruot67LOKroCB2jBrLRJWqhW9RGHUTRI3pGr+jNeDJejHfjY15aMcqeQ/QHxucPXZqc2Q==</latexit><latexit sha1_base64="r8on/rknK+UF/u76yie5LhVv0y8=">AAACD3icbVDLSsNAFJ3UV62vqEs3g0Wpm5KIoMuiG5cV7AOaUCaTSTp08mDmRiihf+DGX3HjQhG3bt35N07aLLT1wDCHc+7l3nu8VHAFlvVtVFZW19Y3qpu1re2d3T1z/6CrkkxS1qGJSGTfI4oJHrMOcBCsn0pGIk+wnje+KfzeA5OKJ/E9TFLmRiSMecApAS0NzVMnVdwRLIAGdrxE+GoS6S93FA8jMsWO5OEIzoZm3WpaM+BlYpekjkq0h+aX4yc0i1gMVBClBraVgpsTCZwKNq05mWIpoWMSsoGmMYmYcvPZPVN8ohUfB4nULwY8U3935CRSxZ66MiIwUoteIf7nDTIIrtycx2kGLKbzQUEmMCS4CAf7XDIKYqIJoZLrXTEdEUko6AhrOgR78eRl0j1v2lbTvruot67LOKroCB2jBrLRJWqhW9RGHUTRI3pGr+jNeDJejHfjY15aMcqeQ/QHxucPXZqc2Q==</latexit><latexit sha1_base64="r8on/rknK+UF/u76yie5LhVv0y8=">AAACD3icbVDLSsNAFJ3UV62vqEs3g0Wpm5KIoMuiG5cV7AOaUCaTSTp08mDmRiihf+DGX3HjQhG3bt35N07aLLT1wDCHc+7l3nu8VHAFlvVtVFZW19Y3qpu1re2d3T1z/6CrkkxS1qGJSGTfI4oJHrMOcBCsn0pGIk+wnje+KfzeA5OKJ/E9TFLmRiSMecApAS0NzVMnVdwRLIAGdrxE+GoS6S93FA8jMsWO5OEIzoZm3WpaM+BlYpekjkq0h+aX4yc0i1gMVBClBraVgpsTCZwKNq05mWIpoWMSsoGmMYmYcvPZPVN8ohUfB4nULwY8U3935CRSxZ66MiIwUoteIf7nDTIIrtycx2kGLKbzQUEmMCS4CAf7XDIKYqIJoZLrXTEdEUko6AhrOgR78eRl0j1v2lbTvruot67LOKroCB2jBrLRJWqhW9RGHUTRI3pGr+jNeDJejHfjY15aMcqeQ/QHxucPXZqc2Q==</latexit>

RNN
<latexit sha1_base64="Z3qkTg0hx4U2t/snaENeYB+2j1o=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VSq2A9IQ9lsN+3SzW7YnYgl9Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnHN7nfeWTacCUfYJKwICZDySNOCVjJ7wF7guy+0ZiW+5WqW3NnwMvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsWu6lhiWEjsmQ+ZZKEjMTZLOTp/jUKgMcKW1LAp6pvycyEhsziUPbGRMYmUUvF//z/BSiqyDjMkmBSTpfFKUCg8L5/3jANaMgJpYQqrm9FdMR0YSCTSkPwVt8eZm0z2ueW/PuLqr16yKOEjpGJ+gMeegS1dEtaqIWokihZ/SK3hxwXpx352PeuuIUM0foD5zPH+JOkPk=</latexit><latexit sha1_base64="Z3qkTg0hx4U2t/snaENeYB+2j1o=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VSq2A9IQ9lsN+3SzW7YnYgl9Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnHN7nfeWTacCUfYJKwICZDySNOCVjJ7wF7guy+0ZiW+5WqW3NnwMvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsWu6lhiWEjsmQ+ZZKEjMTZLOTp/jUKgMcKW1LAp6pvycyEhsziUPbGRMYmUUvF//z/BSiqyDjMkmBSTpfFKUCg8L5/3jANaMgJpYQqrm9FdMR0YSCTSkPwVt8eZm0z2ueW/PuLqr16yKOEjpGJ+gMeegS1dEtaqIWokihZ/SK3hxwXpx352PeuuIUM0foD5zPH+JOkPk=</latexit><latexit sha1_base64="Z3qkTg0hx4U2t/snaENeYB+2j1o=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VSq2A9IQ9lsN+3SzW7YnYgl9Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnHN7nfeWTacCUfYJKwICZDySNOCVjJ7wF7guy+0ZiW+5WqW3NnwMvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsWu6lhiWEjsmQ+ZZKEjMTZLOTp/jUKgMcKW1LAp6pvycyEhsziUPbGRMYmUUvF//z/BSiqyDjMkmBSTpfFKUCg8L5/3jANaMgJpYQqrm9FdMR0YSCTSkPwVt8eZm0z2ueW/PuLqr16yKOEjpGJ+gMeegS1dEtaqIWokihZ/SK3hxwXpx352PeuuIUM0foD5zPH+JOkPk=</latexit><latexit sha1_base64="Z3qkTg0hx4U2t/snaENeYB+2j1o=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VSq2A9IQ9lsN+3SzW7YnYgl9Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnHN7nfeWTacCUfYJKwICZDySNOCVjJ7wF7guy+0ZiW+5WqW3NnwMvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsWu6lhiWEjsmQ+ZZKEjMTZLOTp/jUKgMcKW1LAp6pvycyEhsziUPbGRMYmUUvF//z/BSiqyDjMkmBSTpfFKUCg8L5/3jANaMgJpYQqrm9FdMR0YSCTSkPwVt8eZm0z2ueW/PuLqr16yKOEjpGJ+gMeegS1dEtaqIWokihZ/SK3hxwXpx352PeuuIUM0foD5zPH+JOkPk=</latexit>

S
<latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit><latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit><latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit><latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit>

�0
<latexit sha1_base64="Jenv/hyCjrsyvMxKVve+rWvvKUE=">AAAB/3icbVBLSwMxGMzWV62vVcGLl2ARPJVdEfRY9OKxgn1Ad1my2bQNzWNJskJZe/CvePGgiFf/hjf/jdl2D9o6EDLMfB+ZTJwyqo3nfTuVldW19Y3qZm1re2d3z90/6GiZKUzaWDKpejHShFFB2oYaRnqpIojHjHTj8U3hdx+I0lSKezNJScjRUNABxchYKXKPgliyRE+4vfJA0yFH08irRW7da3gzwGXil6QOSrQi9ytIJM44EQYzpHXf91IT5kgZihmZ1oJMkxThMRqSvqUCcaLDfJZ/Ck+tksCBVPYIA2fq740ccV1EtJMcmZFe9ArxP6+fmcFVmFORZoYIPH9okDFoJCzKgAlVBBs2sQRhRW1WiEdIIWxsZUUJ/uKXl0nnvOF7Df/uot68LuuogmNwAs6ADy5BE9yCFmgDDB7BM3gFb86T8+K8Ox/z0YpT7hyCP3A+fwANs5YY</latexit><latexit sha1_base64="Jenv/hyCjrsyvMxKVve+rWvvKUE=">AAAB/3icbVBLSwMxGMzWV62vVcGLl2ARPJVdEfRY9OKxgn1Ad1my2bQNzWNJskJZe/CvePGgiFf/hjf/jdl2D9o6EDLMfB+ZTJwyqo3nfTuVldW19Y3qZm1re2d3z90/6GiZKUzaWDKpejHShFFB2oYaRnqpIojHjHTj8U3hdx+I0lSKezNJScjRUNABxchYKXKPgliyRE+4vfJA0yFH08irRW7da3gzwGXil6QOSrQi9ytIJM44EQYzpHXf91IT5kgZihmZ1oJMkxThMRqSvqUCcaLDfJZ/Ck+tksCBVPYIA2fq740ccV1EtJMcmZFe9ArxP6+fmcFVmFORZoYIPH9okDFoJCzKgAlVBBs2sQRhRW1WiEdIIWxsZUUJ/uKXl0nnvOF7Df/uot68LuuogmNwAs6ADy5BE9yCFmgDDB7BM3gFb86T8+K8Ox/z0YpT7hyCP3A+fwANs5YY</latexit><latexit sha1_base64="Jenv/hyCjrsyvMxKVve+rWvvKUE=">AAAB/3icbVBLSwMxGMzWV62vVcGLl2ARPJVdEfRY9OKxgn1Ad1my2bQNzWNJskJZe/CvePGgiFf/hjf/jdl2D9o6EDLMfB+ZTJwyqo3nfTuVldW19Y3qZm1re2d3z90/6GiZKUzaWDKpejHShFFB2oYaRnqpIojHjHTj8U3hdx+I0lSKezNJScjRUNABxchYKXKPgliyRE+4vfJA0yFH08irRW7da3gzwGXil6QOSrQi9ytIJM44EQYzpHXf91IT5kgZihmZ1oJMkxThMRqSvqUCcaLDfJZ/Ck+tksCBVPYIA2fq740ccV1EtJMcmZFe9ArxP6+fmcFVmFORZoYIPH9okDFoJCzKgAlVBBs2sQRhRW1WiEdIIWxsZUUJ/uKXl0nnvOF7Df/uot68LuuogmNwAs6ADy5BE9yCFmgDDB7BM3gFb86T8+K8Ox/z0YpT7hyCP3A+fwANs5YY</latexit><latexit sha1_base64="Jenv/hyCjrsyvMxKVve+rWvvKUE=">AAAB/3icbVBLSwMxGMzWV62vVcGLl2ARPJVdEfRY9OKxgn1Ad1my2bQNzWNJskJZe/CvePGgiFf/hjf/jdl2D9o6EDLMfB+ZTJwyqo3nfTuVldW19Y3qZm1re2d3z90/6GiZKUzaWDKpejHShFFB2oYaRnqpIojHjHTj8U3hdx+I0lSKezNJScjRUNABxchYKXKPgliyRE+4vfJA0yFH08irRW7da3gzwGXil6QOSrQi9ytIJM44EQYzpHXf91IT5kgZihmZ1oJMkxThMRqSvqUCcaLDfJZ/Ck+tksCBVPYIA2fq740ccV1EtJMcmZFe9ArxP6+fmcFVmFORZoYIPH9okDFoJCzKgAlVBBs2sQRhRW1WiEdIIWxsZUUJ/uKXl0nnvOF7Df/uot68LuuogmNwAs6ADy5BE9yCFmgDDB7BM3gFb86T8+K8Ox/z0YpT7hyCP3A+fwANs5YY</latexit>

RNN
<latexit sha1_base64="Z3qkTg0hx4U2t/snaENeYB+2j1o=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VSq2A9IQ9lsN+3SzW7YnYgl9Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnHN7nfeWTacCUfYJKwICZDySNOCVjJ7wF7guy+0ZiW+5WqW3NnwMvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsWu6lhiWEjsmQ+ZZKEjMTZLOTp/jUKgMcKW1LAp6pvycyEhsziUPbGRMYmUUvF//z/BSiqyDjMkmBSTpfFKUCg8L5/3jANaMgJpYQqrm9FdMR0YSCTSkPwVt8eZm0z2ueW/PuLqr16yKOEjpGJ+gMeegS1dEtaqIWokihZ/SK3hxwXpx352PeuuIUM0foD5zPH+JOkPk=</latexit><latexit sha1_base64="Z3qkTg0hx4U2t/snaENeYB+2j1o=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VSq2A9IQ9lsN+3SzW7YnYgl9Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnHN7nfeWTacCUfYJKwICZDySNOCVjJ7wF7guy+0ZiW+5WqW3NnwMvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsWu6lhiWEjsmQ+ZZKEjMTZLOTp/jUKgMcKW1LAp6pvycyEhsziUPbGRMYmUUvF//z/BSiqyDjMkmBSTpfFKUCg8L5/3jANaMgJpYQqrm9FdMR0YSCTSkPwVt8eZm0z2ueW/PuLqr16yKOEjpGJ+gMeegS1dEtaqIWokihZ/SK3hxwXpx352PeuuIUM0foD5zPH+JOkPk=</latexit><latexit sha1_base64="Z3qkTg0hx4U2t/snaENeYB+2j1o=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VSq2A9IQ9lsN+3SzW7YnYgl9Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnHN7nfeWTacCUfYJKwICZDySNOCVjJ7wF7guy+0ZiW+5WqW3NnwMvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsWu6lhiWEjsmQ+ZZKEjMTZLOTp/jUKgMcKW1LAp6pvycyEhsziUPbGRMYmUUvF//z/BSiqyDjMkmBSTpfFKUCg8L5/3jANaMgJpYQqrm9FdMR0YSCTSkPwVt8eZm0z2ueW/PuLqr16yKOEjpGJ+gMeegS1dEtaqIWokihZ/SK3hxwXpx352PeuuIUM0foD5zPH+JOkPk=</latexit><latexit sha1_base64="Z3qkTg0hx4U2t/snaENeYB+2j1o=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VSq2A9IQ9lsN+3SzW7YnYgl9Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnHN7nfeWTacCUfYJKwICZDySNOCVjJ7wF7guy+0ZiW+5WqW3NnwMvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsWu6lhiWEjsmQ+ZZKEjMTZLOTp/jUKgMcKW1LAp6pvycyEhsziUPbGRMYmUUvF//z/BSiqyDjMkmBSTpfFKUCg8L5/3jANaMgJpYQqrm9FdMR0YSCTSkPwVt8eZm0z2ueW/PuLqr16yKOEjpGJ+gMeegS1dEtaqIWokihZ/SK3hxwXpx352PeuuIUM0foD5zPH+JOkPk=</latexit>

�1
<latexit sha1_base64="kSoFpoto/NxS8vNWd/QjS9Rr8XE=">AAAB/nicbVDNS8MwHE3n15xfVfHkJTgET6MVQY9DLx4nuDlYS0nTdAvLR0lSYZSB/4oXD4p49e/w5n9juvWgmw9CHu/9fuTlxRmj2njet1NbWV1b36hvNra2d3b33P2Dnpa5wqSLJZOqHyNNGBWka6hhpJ8pgnjMyEM8vin9h0eiNJXi3kwyEnI0FDSlGBkrRe5REEuW6Am3VxFoOuRoGvmR2/Ra3gxwmfgVaYIKncj9ChKJc06EwQxpPfC9zIQFUoZiRqaNINckQ3iMhmRgqUCc6LCYxZ/CU6skMJXKHmHgTP29USCuy4R2kiMz0oteKf7nDXKTXoUFFVluiMDzh9KcQSNh2QVMqCLYsIklCCtqs0I8QgphYxtr2BL8xS8vk955y/da/t1Fs31d1VEHx+AEnAEfXII2uAUd0AUYFOAZvII358l5cd6dj/lozal2DsEfOJ8/0k6WBQ==</latexit><latexit sha1_base64="kSoFpoto/NxS8vNWd/QjS9Rr8XE=">AAAB/nicbVDNS8MwHE3n15xfVfHkJTgET6MVQY9DLx4nuDlYS0nTdAvLR0lSYZSB/4oXD4p49e/w5n9juvWgmw9CHu/9fuTlxRmj2njet1NbWV1b36hvNra2d3b33P2Dnpa5wqSLJZOqHyNNGBWka6hhpJ8pgnjMyEM8vin9h0eiNJXi3kwyEnI0FDSlGBkrRe5REEuW6Am3VxFoOuRoGvmR2/Ra3gxwmfgVaYIKncj9ChKJc06EwQxpPfC9zIQFUoZiRqaNINckQ3iMhmRgqUCc6LCYxZ/CU6skMJXKHmHgTP29USCuy4R2kiMz0oteKf7nDXKTXoUFFVluiMDzh9KcQSNh2QVMqCLYsIklCCtqs0I8QgphYxtr2BL8xS8vk955y/da/t1Fs31d1VEHx+AEnAEfXII2uAUd0AUYFOAZvII358l5cd6dj/lozal2DsEfOJ8/0k6WBQ==</latexit><latexit sha1_base64="kSoFpoto/NxS8vNWd/QjS9Rr8XE=">AAAB/nicbVDNS8MwHE3n15xfVfHkJTgET6MVQY9DLx4nuDlYS0nTdAvLR0lSYZSB/4oXD4p49e/w5n9juvWgmw9CHu/9fuTlxRmj2njet1NbWV1b36hvNra2d3b33P2Dnpa5wqSLJZOqHyNNGBWka6hhpJ8pgnjMyEM8vin9h0eiNJXi3kwyEnI0FDSlGBkrRe5REEuW6Am3VxFoOuRoGvmR2/Ra3gxwmfgVaYIKncj9ChKJc06EwQxpPfC9zIQFUoZiRqaNINckQ3iMhmRgqUCc6LCYxZ/CU6skMJXKHmHgTP29USCuy4R2kiMz0oteKf7nDXKTXoUFFVluiMDzh9KcQSNh2QVMqCLYsIklCCtqs0I8QgphYxtr2BL8xS8vk955y/da/t1Fs31d1VEHx+AEnAEfXII2uAUd0AUYFOAZvII358l5cd6dj/lozal2DsEfOJ8/0k6WBQ==</latexit><latexit sha1_base64="kSoFpoto/NxS8vNWd/QjS9Rr8XE=">AAAB/nicbVDNS8MwHE3n15xfVfHkJTgET6MVQY9DLx4nuDlYS0nTdAvLR0lSYZSB/4oXD4p49e/w5n9juvWgmw9CHu/9fuTlxRmj2njet1NbWV1b36hvNra2d3b33P2Dnpa5wqSLJZOqHyNNGBWka6hhpJ8pgnjMyEM8vin9h0eiNJXi3kwyEnI0FDSlGBkrRe5REEuW6Am3VxFoOuRoGvmR2/Ra3gxwmfgVaYIKncj9ChKJc06EwQxpPfC9zIQFUoZiRqaNINckQ3iMhmRgqUCc6LCYxZ/CU6skMJXKHmHgTP29USCuy4R2kiMz0oteKf7nDXKTXoUFFVluiMDzh9KcQSNh2QVMqCLYsIklCCtqs0I8QgphYxtr2BL8xS8vk955y/da/t1Fs31d1VEHx+AEnAEfXII2uAUd0AUYFOAZvII358l5cd6dj/lozal2DsEfOJ8/0k6WBQ==</latexit>

RNN
<latexit sha1_base64="Z3qkTg0hx4U2t/snaENeYB+2j1o=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VSq2A9IQ9lsN+3SzW7YnYgl9Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnHN7nfeWTacCUfYJKwICZDySNOCVjJ7wF7guy+0ZiW+5WqW3NnwMvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsWu6lhiWEjsmQ+ZZKEjMTZLOTp/jUKgMcKW1LAp6pvycyEhsziUPbGRMYmUUvF//z/BSiqyDjMkmBSTpfFKUCg8L5/3jANaMgJpYQqrm9FdMR0YSCTSkPwVt8eZm0z2ueW/PuLqr16yKOEjpGJ+gMeegS1dEtaqIWokihZ/SK3hxwXpx352PeuuIUM0foD5zPH+JOkPk=</latexit><latexit sha1_base64="Z3qkTg0hx4U2t/snaENeYB+2j1o=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VSq2A9IQ9lsN+3SzW7YnYgl9Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnHN7nfeWTacCUfYJKwICZDySNOCVjJ7wF7guy+0ZiW+5WqW3NnwMvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsWu6lhiWEjsmQ+ZZKEjMTZLOTp/jUKgMcKW1LAp6pvycyEhsziUPbGRMYmUUvF//z/BSiqyDjMkmBSTpfFKUCg8L5/3jANaMgJpYQqrm9FdMR0YSCTSkPwVt8eZm0z2ueW/PuLqr16yKOEjpGJ+gMeegS1dEtaqIWokihZ/SK3hxwXpx352PeuuIUM0foD5zPH+JOkPk=</latexit><latexit sha1_base64="Z3qkTg0hx4U2t/snaENeYB+2j1o=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VSq2A9IQ9lsN+3SzW7YnYgl9Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnHN7nfeWTacCUfYJKwICZDySNOCVjJ7wF7guy+0ZiW+5WqW3NnwMvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsWu6lhiWEjsmQ+ZZKEjMTZLOTp/jUKgMcKW1LAp6pvycyEhsziUPbGRMYmUUvF//z/BSiqyDjMkmBSTpfFKUCg8L5/3jANaMgJpYQqrm9FdMR0YSCTSkPwVt8eZm0z2ueW/PuLqr16yKOEjpGJ+gMeegS1dEtaqIWokihZ/SK3hxwXpx352PeuuIUM0foD5zPH+JOkPk=</latexit><latexit sha1_base64="Z3qkTg0hx4U2t/snaENeYB+2j1o=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VSq2A9IQ9lsN+3SzW7YnYgl9Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnHN7nfeWTacCUfYJKwICZDySNOCVjJ7wF7guy+0ZiW+5WqW3NnwMvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsWu6lhiWEjsmQ+ZZKEjMTZLOTp/jUKgMcKW1LAp6pvycyEhsziUPbGRMYmUUvF//z/BSiqyDjMkmBSTpfFKUCg8L5/3jANaMgJpYQqrm9FdMR0YSCTSkPwVt8eZm0z2ueW/PuLqr16yKOEjpGJ+gMeegS1dEtaqIWokihZ/SK3hxwXpx352PeuuIUM0foD5zPH+JOkPk=</latexit>

�2
<latexit sha1_base64="JH5HzsTDWf/bzqCEuB8Q1phBmhk=">AAACAHicbVC7TsMwFHXKq5RXgIGBxaJCYqqSCgnGChbGItGH1ESR4zitVduJbAepirLwKywMIMTKZ7DxNzhtBmg5kuWjc+7VvfeEKaNKO863VVtb39jcqm83dnb39g/sw6O+SjKJSQ8nLJHDECnCqCA9TTUjw1QSxENGBuH0tvQHj0QqmogHPUuJz9FY0JhipI0U2CdemLBIzbj5ck/RMUdFkLeLwG46LWcOuErcijRBhW5gf3lRgjNOhMYMKTVynVT7OZKaYkaKhpcpkiI8RWMyMlQgTpSfzw8o4LlRIhgn0jyh4Vz93ZEjrsodTSVHeqKWvVL8zxtlOr72cyrSTBOBF4PijEGdwDINGFFJsGYzQxCW1OwK8QRJhLXJrGFCcJdPXiX9dst1Wu79ZbNzU8VRB6fgDFwAF1yBDrgDXdADGBTgGbyCN+vJerHerY9Fac2qeo7BH1ifP6f+lxI=</latexit><latexit sha1_base64="JH5HzsTDWf/bzqCEuB8Q1phBmhk=">AAACAHicbVC7TsMwFHXKq5RXgIGBxaJCYqqSCgnGChbGItGH1ESR4zitVduJbAepirLwKywMIMTKZ7DxNzhtBmg5kuWjc+7VvfeEKaNKO863VVtb39jcqm83dnb39g/sw6O+SjKJSQ8nLJHDECnCqCA9TTUjw1QSxENGBuH0tvQHj0QqmogHPUuJz9FY0JhipI0U2CdemLBIzbj5ck/RMUdFkLeLwG46LWcOuErcijRBhW5gf3lRgjNOhMYMKTVynVT7OZKaYkaKhpcpkiI8RWMyMlQgTpSfzw8o4LlRIhgn0jyh4Vz93ZEjrsodTSVHeqKWvVL8zxtlOr72cyrSTBOBF4PijEGdwDINGFFJsGYzQxCW1OwK8QRJhLXJrGFCcJdPXiX9dst1Wu79ZbNzU8VRB6fgDFwAF1yBDrgDXdADGBTgGbyCN+vJerHerY9Fac2qeo7BH1ifP6f+lxI=</latexit><latexit sha1_base64="JH5HzsTDWf/bzqCEuB8Q1phBmhk=">AAACAHicbVC7TsMwFHXKq5RXgIGBxaJCYqqSCgnGChbGItGH1ESR4zitVduJbAepirLwKywMIMTKZ7DxNzhtBmg5kuWjc+7VvfeEKaNKO863VVtb39jcqm83dnb39g/sw6O+SjKJSQ8nLJHDECnCqCA9TTUjw1QSxENGBuH0tvQHj0QqmogHPUuJz9FY0JhipI0U2CdemLBIzbj5ck/RMUdFkLeLwG46LWcOuErcijRBhW5gf3lRgjNOhMYMKTVynVT7OZKaYkaKhpcpkiI8RWMyMlQgTpSfzw8o4LlRIhgn0jyh4Vz93ZEjrsodTSVHeqKWvVL8zxtlOr72cyrSTBOBF4PijEGdwDINGFFJsGYzQxCW1OwK8QRJhLXJrGFCcJdPXiX9dst1Wu79ZbNzU8VRB6fgDFwAF1yBDrgDXdADGBTgGbyCN+vJerHerY9Fac2qeo7BH1ifP6f+lxI=</latexit><latexit sha1_base64="JH5HzsTDWf/bzqCEuB8Q1phBmhk=">AAACAHicbVC7TsMwFHXKq5RXgIGBxaJCYqqSCgnGChbGItGH1ESR4zitVduJbAepirLwKywMIMTKZ7DxNzhtBmg5kuWjc+7VvfeEKaNKO863VVtb39jcqm83dnb39g/sw6O+SjKJSQ8nLJHDECnCqCA9TTUjw1QSxENGBuH0tvQHj0QqmogHPUuJz9FY0JhipI0U2CdemLBIzbj5ck/RMUdFkLeLwG46LWcOuErcijRBhW5gf3lRgjNOhMYMKTVynVT7OZKaYkaKhpcpkiI8RWMyMlQgTpSfzw8o4LlRIhgn0jyh4Vz93ZEjrsodTSVHeqKWvVL8zxtlOr72cyrSTBOBF4PijEGdwDINGFFJsGYzQxCW1OwK8QRJhLXJrGFCcJdPXiX9dst1Wu79ZbNzU8VRB6fgDFwAF1yBDrgDXdADGBTgGbyCN+vJerHerY9Fac2qeo7BH1ifP6f+lxI=</latexit>

P2
<latexit sha1_base64="lSzqROD0s+VosWM1kBImgIJk6yo=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD81BbVCuuFV3AbJOvJxUIEdzUP7qD2OWRlwhk9SYnucm6GdUo2CSz0r91PCEsgkd8Z6likbc+Nni1Bm5sMqQhLG2pZAs1N8TGY2MmUaB7Ywojs2qNxf/83ophtd+JlSSIldsuShMJcGYzP8mQ6E5Qzm1hDIt7K2EjammDG06JRuCt/ryOmnXqp5b9e6vKo2bPI4inME5XIIHdWjAHTShBQxG8Ayv8OZI58V5dz6WrQUnnzmFP3A+fwDQNY15</latexit><latexit sha1_base64="lSzqROD0s+VosWM1kBImgIJk6yo=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD81BbVCuuFV3AbJOvJxUIEdzUP7qD2OWRlwhk9SYnucm6GdUo2CSz0r91PCEsgkd8Z6likbc+Nni1Bm5sMqQhLG2pZAs1N8TGY2MmUaB7Ywojs2qNxf/83ophtd+JlSSIldsuShMJcGYzP8mQ6E5Qzm1hDIt7K2EjammDG06JRuCt/ryOmnXqp5b9e6vKo2bPI4inME5XIIHdWjAHTShBQxG8Ayv8OZI58V5dz6WrQUnnzmFP3A+fwDQNY15</latexit><latexit sha1_base64="lSzqROD0s+VosWM1kBImgIJk6yo=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD81BbVCuuFV3AbJOvJxUIEdzUP7qD2OWRlwhk9SYnucm6GdUo2CSz0r91PCEsgkd8Z6likbc+Nni1Bm5sMqQhLG2pZAs1N8TGY2MmUaB7Ywojs2qNxf/83ophtd+JlSSIldsuShMJcGYzP8mQ6E5Qzm1hDIt7K2EjammDG06JRuCt/ryOmnXqp5b9e6vKo2bPI4inME5XIIHdWjAHTShBQxG8Ayv8OZI58V5dz6WrQUnnzmFP3A+fwDQNY15</latexit><latexit sha1_base64="lSzqROD0s+VosWM1kBImgIJk6yo=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD81BbVCuuFV3AbJOvJxUIEdzUP7qD2OWRlwhk9SYnucm6GdUo2CSz0r91PCEsgkd8Z6likbc+Nni1Bm5sMqQhLG2pZAs1N8TGY2MmUaB7Ywojs2qNxf/83ophtd+JlSSIldsuShMJcGYzP8mQ6E5Qzm1hDIt7K2EjammDG06JRuCt/ryOmnXqp5b9e6vKo2bPI4inME5XIIHdWjAHTShBQxG8Ayv8OZI58V5dz6WrQUnnzmFP3A+fwDQNY15</latexit>

P3
<latexit sha1_base64="l74AQsz3bi+O3h7+xb0forB7Jrk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz00Ohf9ssVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14bWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVD236t3XKvWbPI4inMApnIMHV1CHO2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gDRuY16</latexit><latexit sha1_base64="l74AQsz3bi+O3h7+xb0forB7Jrk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz00Ohf9ssVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14bWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVD236t3XKvWbPI4inMApnIMHV1CHO2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gDRuY16</latexit><latexit sha1_base64="l74AQsz3bi+O3h7+xb0forB7Jrk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz00Ohf9ssVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14bWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVD236t3XKvWbPI4inMApnIMHV1CHO2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gDRuY16</latexit><latexit sha1_base64="l74AQsz3bi+O3h7+xb0forB7Jrk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz00Ohf9ssVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14bWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVD236t3XKvWbPI4inMApnIMHV1CHO2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gDRuY16</latexit>

 (�)
<latexit sha1_base64="r8on/rknK+UF/u76yie5LhVv0y8=">AAACD3icbVDLSsNAFJ3UV62vqEs3g0Wpm5KIoMuiG5cV7AOaUCaTSTp08mDmRiihf+DGX3HjQhG3bt35N07aLLT1wDCHc+7l3nu8VHAFlvVtVFZW19Y3qpu1re2d3T1z/6CrkkxS1qGJSGTfI4oJHrMOcBCsn0pGIk+wnje+KfzeA5OKJ/E9TFLmRiSMecApAS0NzVMnVdwRLIAGdrxE+GoS6S93FA8jMsWO5OEIzoZm3WpaM+BlYpekjkq0h+aX4yc0i1gMVBClBraVgpsTCZwKNq05mWIpoWMSsoGmMYmYcvPZPVN8ohUfB4nULwY8U3935CRSxZ66MiIwUoteIf7nDTIIrtycx2kGLKbzQUEmMCS4CAf7XDIKYqIJoZLrXTEdEUko6AhrOgR78eRl0j1v2lbTvruot67LOKroCB2jBrLRJWqhW9RGHUTRI3pGr+jNeDJejHfjY15aMcqeQ/QHxucPXZqc2Q==</latexit><latexit sha1_base64="r8on/rknK+UF/u76yie5LhVv0y8=">AAACD3icbVDLSsNAFJ3UV62vqEs3g0Wpm5KIoMuiG5cV7AOaUCaTSTp08mDmRiihf+DGX3HjQhG3bt35N07aLLT1wDCHc+7l3nu8VHAFlvVtVFZW19Y3qpu1re2d3T1z/6CrkkxS1qGJSGTfI4oJHrMOcBCsn0pGIk+wnje+KfzeA5OKJ/E9TFLmRiSMecApAS0NzVMnVdwRLIAGdrxE+GoS6S93FA8jMsWO5OEIzoZm3WpaM+BlYpekjkq0h+aX4yc0i1gMVBClBraVgpsTCZwKNq05mWIpoWMSsoGmMYmYcvPZPVN8ohUfB4nULwY8U3935CRSxZ66MiIwUoteIf7nDTIIrtycx2kGLKbzQUEmMCS4CAf7XDIKYqIJoZLrXTEdEUko6AhrOgR78eRl0j1v2lbTvruot67LOKroCB2jBrLRJWqhW9RGHUTRI3pGr+jNeDJejHfjY15aMcqeQ/QHxucPXZqc2Q==</latexit><latexit sha1_base64="r8on/rknK+UF/u76yie5LhVv0y8=">AAACD3icbVDLSsNAFJ3UV62vqEs3g0Wpm5KIoMuiG5cV7AOaUCaTSTp08mDmRiihf+DGX3HjQhG3bt35N07aLLT1wDCHc+7l3nu8VHAFlvVtVFZW19Y3qpu1re2d3T1z/6CrkkxS1qGJSGTfI4oJHrMOcBCsn0pGIk+wnje+KfzeA5OKJ/E9TFLmRiSMecApAS0NzVMnVdwRLIAGdrxE+GoS6S93FA8jMsWO5OEIzoZm3WpaM+BlYpekjkq0h+aX4yc0i1gMVBClBraVgpsTCZwKNq05mWIpoWMSsoGmMYmYcvPZPVN8ohUfB4nULwY8U3935CRSxZ66MiIwUoteIf7nDTIIrtycx2kGLKbzQUEmMCS4CAf7XDIKYqIJoZLrXTEdEUko6AhrOgR78eRl0j1v2lbTvruot67LOKroCB2jBrLRJWqhW9RGHUTRI3pGr+jNeDJejHfjY15aMcqeQ/QHxucPXZqc2Q==</latexit><latexit sha1_base64="r8on/rknK+UF/u76yie5LhVv0y8=">AAACD3icbVDLSsNAFJ3UV62vqEs3g0Wpm5KIoMuiG5cV7AOaUCaTSTp08mDmRiihf+DGX3HjQhG3bt35N07aLLT1wDCHc+7l3nu8VHAFlvVtVFZW19Y3qpu1re2d3T1z/6CrkkxS1qGJSGTfI4oJHrMOcBCsn0pGIk+wnje+KfzeA5OKJ/E9TFLmRiSMecApAS0NzVMnVdwRLIAGdrxE+GoS6S93FA8jMsWO5OEIzoZm3WpaM+BlYpekjkq0h+aX4yc0i1gMVBClBraVgpsTCZwKNq05mWIpoWMSsoGmMYmYcvPZPVN8ohUfB4nULwY8U3935CRSxZ66MiIwUoteIf7nDTIIrtycx2kGLKbzQUEmMCS4CAf7XDIKYqIJoZLrXTEdEUko6AhrOgR78eRl0j1v2lbTvruot67LOKroCB2jBrLRJWqhW9RGHUTRI3pGr+jNeDJejHfjY15aMcqeQ/QHxucPXZqc2Q==</latexit>

P1
<latexit sha1_base64="H7gUl/4E21BHHUR2PFWjbIzT39s=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpodH3+27Vq3lzkFXiF6QKBRp996s3SFgWc4VMUmO6vpdikFONgkk+rfQyw1PKxnTIu5YqGnMT5PNTp+TMKgMSJdqWQjJXf0/kNDZmEoe2M6Y4MsveTPzP62YYXQe5UGmGXLHFoiiTBBMy+5sMhOYM5cQSyrSwtxI2opoytOlUbAj+8surpHVR872af39Zrd8UcZThBE7hHHy4gjrcQQOawGAIz/AKb450Xpx352PRWnKKmWP4A+fzB86xjXg=</latexit><latexit sha1_base64="H7gUl/4E21BHHUR2PFWjbIzT39s=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpodH3+27Vq3lzkFXiF6QKBRp996s3SFgWc4VMUmO6vpdikFONgkk+rfQyw1PKxnTIu5YqGnMT5PNTp+TMKgMSJdqWQjJXf0/kNDZmEoe2M6Y4MsveTPzP62YYXQe5UGmGXLHFoiiTBBMy+5sMhOYM5cQSyrSwtxI2opoytOlUbAj+8surpHVR872af39Zrd8UcZThBE7hHHy4gjrcQQOawGAIz/AKb450Xpx352PRWnKKmWP4A+fzB86xjXg=</latexit><latexit sha1_base64="H7gUl/4E21BHHUR2PFWjbIzT39s=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpodH3+27Vq3lzkFXiF6QKBRp996s3SFgWc4VMUmO6vpdikFONgkk+rfQyw1PKxnTIu5YqGnMT5PNTp+TMKgMSJdqWQjJXf0/kNDZmEoe2M6Y4MsveTPzP62YYXQe5UGmGXLHFoiiTBBMy+5sMhOYM5cQSyrSwtxI2opoytOlUbAj+8surpHVR872af39Zrd8UcZThBE7hHHy4gjrcQQOawGAIz/AKb450Xpx352PRWnKKmWP4A+fzB86xjXg=</latexit><latexit sha1_base64="H7gUl/4E21BHHUR2PFWjbIzT39s=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpodH3+27Vq3lzkFXiF6QKBRp996s3SFgWc4VMUmO6vpdikFONgkk+rfQyw1PKxnTIu5YqGnMT5PNTp+TMKgMSJdqWQjJXf0/kNDZmEoe2M6Y4MsveTPzP62YYXQe5UGmGXLHFoiiTBBMy+5sMhOYM5cQSyrSwtxI2opoytOlUbAj+8surpHVR872af39Zrd8UcZThBE7hHHy4gjrcQQOawGAIz/AKb450Xpx352PRWnKKmWP4A+fzB86xjXg=</latexit>

SS
<latexit sha1_base64="ZWkeEkN/jSPmgixsH9bQPTDSpzo=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8dq7Qe0oWy2k3bpZhN2N0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz00Gj0yxW36s5BVomXkwrkqPfLX71BzNIIpWGCat313MT4GVWGM4HTUi/VmFA2pkPsWipphNrP5pdOyZlVBiSMlS1pyFz9PZHRSOtJFNjOiJqRXvZm4n9eNzXhtZ9xmaQGJVssClNBTExmb5MBV8iMmFhCmeL2VsJGVFFmbDglG4K3/PIqaV1UPbfq3V9Wajd5HEU4gVM4Bw+uoAZ3UIcmMAjhGV7hzRk7L86787FoLTj5zDH8gfP5A1E3jTQ=</latexit><latexit sha1_base64="ZWkeEkN/jSPmgixsH9bQPTDSpzo=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8dq7Qe0oWy2k3bpZhN2N0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz00Gj0yxW36s5BVomXkwrkqPfLX71BzNIIpWGCat313MT4GVWGM4HTUi/VmFA2pkPsWipphNrP5pdOyZlVBiSMlS1pyFz9PZHRSOtJFNjOiJqRXvZm4n9eNzXhtZ9xmaQGJVssClNBTExmb5MBV8iMmFhCmeL2VsJGVFFmbDglG4K3/PIqaV1UPbfq3V9Wajd5HEU4gVM4Bw+uoAZ3UIcmMAjhGV7hzRk7L86787FoLTj5zDH8gfP5A1E3jTQ=</latexit><latexit sha1_base64="ZWkeEkN/jSPmgixsH9bQPTDSpzo=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8dq7Qe0oWy2k3bpZhN2N0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz00Gj0yxW36s5BVomXkwrkqPfLX71BzNIIpWGCat313MT4GVWGM4HTUi/VmFA2pkPsWipphNrP5pdOyZlVBiSMlS1pyFz9PZHRSOtJFNjOiJqRXvZm4n9eNzXhtZ9xmaQGJVssClNBTExmb5MBV8iMmFhCmeL2VsJGVFFmbDglG4K3/PIqaV1UPbfq3V9Wajd5HEU4gVM4Bw+uoAZ3UIcmMAjhGV7hzRk7L86787FoLTj5zDH8gfP5A1E3jTQ=</latexit><latexit sha1_base64="ZWkeEkN/jSPmgixsH9bQPTDSpzo=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8dq7Qe0oWy2k3bpZhN2N0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz00Gj0yxW36s5BVomXkwrkqPfLX71BzNIIpWGCat313MT4GVWGM4HTUi/VmFA2pkPsWipphNrP5pdOyZlVBiSMlS1pyFz9PZHRSOtJFNjOiJqRXvZm4n9eNzXhtZ9xmaQGJVssClNBTExmb5MBV8iMmFhCmeL2VsJGVFFmbDglG4K3/PIqaV1UPbfq3V9Wajd5HEU4gVM4Bw+uoAZ3UIcmMAjhGV7hzRk7L86787FoLTj5zDH8gfP5A1E3jTQ=</latexit>

�1
<latexit sha1_base64="28NH/mpTLoJn1ZeidGBZCd7O26U=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKpi20oWy2k3bpZhN3N0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZemAqujet+O6W19Y3NrfJ2ZWd3b/+genjU0kmmGPosEYnqhFSj4BJ9w43ATqqQxqHAdji+nfntJ1SaJ/LBTFIMYjqUPOKMGit1eumI93Nv2q/W3Lo7B1klXkFqUKDZr371BgnLYpSGCap113NTE+RUGc4ETiu9TGNK2ZgOsWuppDHqIJ/fOyVnVhmQKFG2pCFz9fdETmOtJ3FoO2NqRnrZm4n/ed3MRNdBzmWaGZRssSjKBDEJmT1PBlwhM2JiCWWK21sJG1FFmbERVWwI3vLLq6R1Uffcund/WWvcFHGU4QRO4Rw8uIIG3EETfGAg4Ble4c15dF6cd+dj0Vpyiplj+APn8wcCQY/v</latexit><latexit sha1_base64="28NH/mpTLoJn1ZeidGBZCd7O26U=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKpi20oWy2k3bpZhN3N0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZemAqujet+O6W19Y3NrfJ2ZWd3b/+genjU0kmmGPosEYnqhFSj4BJ9w43ATqqQxqHAdji+nfntJ1SaJ/LBTFIMYjqUPOKMGit1eumI93Nv2q/W3Lo7B1klXkFqUKDZr371BgnLYpSGCap113NTE+RUGc4ETiu9TGNK2ZgOsWuppDHqIJ/fOyVnVhmQKFG2pCFz9fdETmOtJ3FoO2NqRnrZm4n/ed3MRNdBzmWaGZRssSjKBDEJmT1PBlwhM2JiCWWK21sJG1FFmbERVWwI3vLLq6R1Uffcund/WWvcFHGU4QRO4Rw8uIIG3EETfGAg4Ble4c15dF6cd+dj0Vpyiplj+APn8wcCQY/v</latexit><latexit sha1_base64="28NH/mpTLoJn1ZeidGBZCd7O26U=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKpi20oWy2k3bpZhN3N0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZemAqujet+O6W19Y3NrfJ2ZWd3b/+genjU0kmmGPosEYnqhFSj4BJ9w43ATqqQxqHAdji+nfntJ1SaJ/LBTFIMYjqUPOKMGit1eumI93Nv2q/W3Lo7B1klXkFqUKDZr371BgnLYpSGCap113NTE+RUGc4ETiu9TGNK2ZgOsWuppDHqIJ/fOyVnVhmQKFG2pCFz9fdETmOtJ3FoO2NqRnrZm4n/ed3MRNdBzmWaGZRssSjKBDEJmT1PBlwhM2JiCWWK21sJG1FFmbERVWwI3vLLq6R1Uffcund/WWvcFHGU4QRO4Rw8uIIG3EETfGAg4Ble4c15dF6cd+dj0Vpyiplj+APn8wcCQY/v</latexit><latexit sha1_base64="28NH/mpTLoJn1ZeidGBZCd7O26U=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKpi20oWy2k3bpZhN3N0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZemAqujet+O6W19Y3NrfJ2ZWd3b/+genjU0kmmGPosEYnqhFSj4BJ9w43ATqqQxqHAdji+nfntJ1SaJ/LBTFIMYjqUPOKMGit1eumI93Nv2q/W3Lo7B1klXkFqUKDZr371BgnLYpSGCap113NTE+RUGc4ETiu9TGNK2ZgOsWuppDHqIJ/fOyVnVhmQKFG2pCFz9fdETmOtJ3FoO2NqRnrZm4n/ed3MRNdBzmWaGZRssSjKBDEJmT1PBlwhM2JiCWWK21sJG1FFmbERVWwI3vLLq6R1Uffcund/WWvcFHGU4QRO4Rw8uIIG3EETfGAg4Ble4c15dF6cd+dj0Vpyiplj+APn8wcCQY/v</latexit>

S
<latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit><latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit><latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit><latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit>

SS
<latexit sha1_base64="ZWkeEkN/jSPmgixsH9bQPTDSpzo=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8dq7Qe0oWy2k3bpZhN2N0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz00Gj0yxW36s5BVomXkwrkqPfLX71BzNIIpWGCat313MT4GVWGM4HTUi/VmFA2pkPsWipphNrP5pdOyZlVBiSMlS1pyFz9PZHRSOtJFNjOiJqRXvZm4n9eNzXhtZ9xmaQGJVssClNBTExmb5MBV8iMmFhCmeL2VsJGVFFmbDglG4K3/PIqaV1UPbfq3V9Wajd5HEU4gVM4Bw+uoAZ3UIcmMAjhGV7hzRk7L86787FoLTj5zDH8gfP5A1E3jTQ=</latexit><latexit sha1_base64="ZWkeEkN/jSPmgixsH9bQPTDSpzo=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8dq7Qe0oWy2k3bpZhN2N0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz00Gj0yxW36s5BVomXkwrkqPfLX71BzNIIpWGCat313MT4GVWGM4HTUi/VmFA2pkPsWipphNrP5pdOyZlVBiSMlS1pyFz9PZHRSOtJFNjOiJqRXvZm4n9eNzXhtZ9xmaQGJVssClNBTExmb5MBV8iMmFhCmeL2VsJGVFFmbDglG4K3/PIqaV1UPbfq3V9Wajd5HEU4gVM4Bw+uoAZ3UIcmMAjhGV7hzRk7L86787FoLTj5zDH8gfP5A1E3jTQ=</latexit><latexit sha1_base64="ZWkeEkN/jSPmgixsH9bQPTDSpzo=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8dq7Qe0oWy2k3bpZhN2N0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz00Gj0yxW36s5BVomXkwrkqPfLX71BzNIIpWGCat313MT4GVWGM4HTUi/VmFA2pkPsWipphNrP5pdOyZlVBiSMlS1pyFz9PZHRSOtJFNjOiJqRXvZm4n9eNzXhtZ9xmaQGJVssClNBTExmb5MBV8iMmFhCmeL2VsJGVFFmbDglG4K3/PIqaV1UPbfq3V9Wajd5HEU4gVM4Bw+uoAZ3UIcmMAjhGV7hzRk7L86787FoLTj5zDH8gfP5A1E3jTQ=</latexit><latexit sha1_base64="ZWkeEkN/jSPmgixsH9bQPTDSpzo=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8dq7Qe0oWy2k3bpZhN2N0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz00Gj0yxW36s5BVomXkwrkqPfLX71BzNIIpWGCat313MT4GVWGM4HTUi/VmFA2pkPsWipphNrP5pdOyZlVBiSMlS1pyFz9PZHRSOtJFNjOiJqRXvZm4n9eNzXhtZ9xmaQGJVssClNBTExmb5MBV8iMmFhCmeL2VsJGVFFmbDglG4K3/PIqaV1UPbfq3V9Wajd5HEU4gVM4Bw+uoAZ3UIcmMAjhGV7hzRk7L86787FoLTj5zDH8gfP5A1E3jTQ=</latexit> S

<latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit><latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit><latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit><latexit sha1_base64="QFNaeUnKhL9nd6LB5oQADAVSHuA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8f6UVtoQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IBFcG9f9dkorq2vrG+XNytb2zu5edf/gUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfj69xvP6HSPJYPZpKgH9Gh5CFn1Fjp7r7Sr9bcujsDWSZeQWpQoNmvfvUGMUsjlIYJqnXXcxPjZ1QZzgROK71UY0LZmA6xa6mkEWo/m106JSdWGZAwVrakITP190RGI60nUWA7I2pGetHLxf+8bmrCSz/jMkkNSjZfFKaCmJjkb5MBV8iMmFhCmeL2VsJGVFFmbDh5CN7iy8vk8azuuXXv9rzWuCriKMMRHMMpeHABDbiBJrSAQQjP8Apvzth5cd6dj3lrySlmDuEPnM8f4oSM6w==</latexit>

SS
<latexit sha1_base64="ZWkeEkN/jSPmgixsH9bQPTDSpzo=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8dq7Qe0oWy2k3bpZhN2N0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz00Gj0yxW36s5BVomXkwrkqPfLX71BzNIIpWGCat313MT4GVWGM4HTUi/VmFA2pkPsWipphNrP5pdOyZlVBiSMlS1pyFz9PZHRSOtJFNjOiJqRXvZm4n9eNzXhtZ9xmaQGJVssClNBTExmb5MBV8iMmFhCmeL2VsJGVFFmbDglG4K3/PIqaV1UPbfq3V9Wajd5HEU4gVM4Bw+uoAZ3UIcmMAjhGV7hzRk7L86787FoLTj5zDH8gfP5A1E3jTQ=</latexit><latexit sha1_base64="ZWkeEkN/jSPmgixsH9bQPTDSpzo=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8dq7Qe0oWy2k3bpZhN2N0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz00Gj0yxW36s5BVomXkwrkqPfLX71BzNIIpWGCat313MT4GVWGM4HTUi/VmFA2pkPsWipphNrP5pdOyZlVBiSMlS1pyFz9PZHRSOtJFNjOiJqRXvZm4n9eNzXhtZ9xmaQGJVssClNBTExmb5MBV8iMmFhCmeL2VsJGVFFmbDglG4K3/PIqaV1UPbfq3V9Wajd5HEU4gVM4Bw+uoAZ3UIcmMAjhGV7hzRk7L86787FoLTj5zDH8gfP5A1E3jTQ=</latexit><latexit sha1_base64="ZWkeEkN/jSPmgixsH9bQPTDSpzo=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8dq7Qe0oWy2k3bpZhN2N0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz00Gj0yxW36s5BVomXkwrkqPfLX71BzNIIpWGCat313MT4GVWGM4HTUi/VmFA2pkPsWipphNrP5pdOyZlVBiSMlS1pyFz9PZHRSOtJFNjOiJqRXvZm4n9eNzXhtZ9xmaQGJVssClNBTExmb5MBV8iMmFhCmeL2VsJGVFFmbDglG4K3/PIqaV1UPbfq3V9Wajd5HEU4gVM4Bw+uoAZ3UIcmMAjhGV7hzRk7L86787FoLTj5zDH8gfP5A1E3jTQ=</latexit><latexit sha1_base64="ZWkeEkN/jSPmgixsH9bQPTDSpzo=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8dq7Qe0oWy2k3bpZhN2N0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz00Gj0yxW36s5BVomXkwrkqPfLX71BzNIIpWGCat313MT4GVWGM4HTUi/VmFA2pkPsWipphNrP5pdOyZlVBiSMlS1pyFz9PZHRSOtJFNjOiJqRXvZm4n9eNzXhtZ9xmaQGJVssClNBTExmb5MBV8iMmFhCmeL2VsJGVFFmbDglG4K3/PIqaV1UPbfq3V9Wajd5HEU4gVM4Bw+uoAZ3UIcmMAjhGV7hzRk7L86787FoLTj5zDH8gfP5A1E3jTQ=</latexit>

�2
<latexit sha1_base64="Nt3dbhURGps0a4/bv3m3OEP85RA=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Ae0oWy2m3bpZpPuToQS+ie8eFDEq3/Hm//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2M7+Z++4lrI2L1iNOE+xEdKhEKRtFKnV4yEv2sNuuXK27VXYCsEy8nFcjR6Je/eoOYpRFXyCQ1puu5CfoZ1SiY5LNSLzU8oWxMh7xrqaIRN362uHdGLqwyIGGsbSkkC/X3REYjY6ZRYDsjiiOz6s3F/7xuiuGNnwmVpMgVWy4KU0kwJvPnyUBozlBOLaFMC3srYSOqKUMbUcmG4K2+vE5atarnVr2Hq0r9No+jCGdwDpfgwTXU4R4a0AQGEp7hFd6cifPivDsfy9aCk8+cwh84nz8Dxo/w</latexit><latexit sha1_base64="Nt3dbhURGps0a4/bv3m3OEP85RA=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Ae0oWy2m3bpZpPuToQS+ie8eFDEq3/Hm//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2M7+Z++4lrI2L1iNOE+xEdKhEKRtFKnV4yEv2sNuuXK27VXYCsEy8nFcjR6Je/eoOYpRFXyCQ1puu5CfoZ1SiY5LNSLzU8oWxMh7xrqaIRN362uHdGLqwyIGGsbSkkC/X3REYjY6ZRYDsjiiOz6s3F/7xuiuGNnwmVpMgVWy4KU0kwJvPnyUBozlBOLaFMC3srYSOqKUMbUcmG4K2+vE5atarnVr2Hq0r9No+jCGdwDpfgwTXU4R4a0AQGEp7hFd6cifPivDsfy9aCk8+cwh84nz8Dxo/w</latexit><latexit sha1_base64="Nt3dbhURGps0a4/bv3m3OEP85RA=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Ae0oWy2m3bpZpPuToQS+ie8eFDEq3/Hm//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2M7+Z++4lrI2L1iNOE+xEdKhEKRtFKnV4yEv2sNuuXK27VXYCsEy8nFcjR6Je/eoOYpRFXyCQ1puu5CfoZ1SiY5LNSLzU8oWxMh7xrqaIRN362uHdGLqwyIGGsbSkkC/X3REYjY6ZRYDsjiiOz6s3F/7xuiuGNnwmVpMgVWy4KU0kwJvPnyUBozlBOLaFMC3srYSOqKUMbUcmG4K2+vE5atarnVr2Hq0r9No+jCGdwDpfgwTXU4R4a0AQGEp7hFd6cifPivDsfy9aCk8+cwh84nz8Dxo/w</latexit><latexit sha1_base64="Nt3dbhURGps0a4/bv3m3OEP85RA=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Ae0oWy2m3bpZpPuToQS+ie8eFDEq3/Hm//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2M7+Z++4lrI2L1iNOE+xEdKhEKRtFKnV4yEv2sNuuXK27VXYCsEy8nFcjR6Je/eoOYpRFXyCQ1puu5CfoZ1SiY5LNSLzU8oWxMh7xrqaIRN362uHdGLqwyIGGsbSkkC/X3REYjY6ZRYDsjiiOz6s3F/7xuiuGNnwmVpMgVWy4KU0kwJvPnyUBozlBOLaFMC3srYSOqKUMbUcmG4K2+vE5atarnVr2Hq0r9No+jCGdwDpfgwTXU4R4a0AQGEp7hFd6cifPivDsfy9aCk8+cwh84nz8Dxo/w</latexit>

�3
<latexit sha1_base64="R4xNP6wsvvsMyOM67/zprDUovkU=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cK9gPaUDbbTbt0s0l3J0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVjDdYLGPdDqjhUijeQIGStxPNaRRI3gpGdzO/9cS1EbF6xEnC/YgOlAgFo2ildjcZil52Oe2VK27VnYOsEi8nFchR75W/uv2YpRFXyCQ1puO5CfoZ1SiY5NNSNzU8oWxEB7xjqaIRN342v3dKzqzSJ2GsbSkkc/X3REYjYyZRYDsjikOz7M3E/7xOiuGNnwmVpMgVWywKU0kwJrPnSV9ozlBOLKFMC3srYUOqKUMbUcmG4C2/vEqaF1XPrXoPV5XabR5HEU7gFM7Bg2uowT3UoQEMJDzDK7w5Y+fFeXc+Fq0FJ585hj9wPn8ABUuP8Q==</latexit><latexit sha1_base64="R4xNP6wsvvsMyOM67/zprDUovkU=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cK9gPaUDbbTbt0s0l3J0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVjDdYLGPdDqjhUijeQIGStxPNaRRI3gpGdzO/9cS1EbF6xEnC/YgOlAgFo2ildjcZil52Oe2VK27VnYOsEi8nFchR75W/uv2YpRFXyCQ1puO5CfoZ1SiY5NNSNzU8oWxEB7xjqaIRN342v3dKzqzSJ2GsbSkkc/X3REYjYyZRYDsjikOz7M3E/7xOiuGNnwmVpMgVWywKU0kwJrPnSV9ozlBOLKFMC3srYUOqKUMbUcmG4C2/vEqaF1XPrXoPV5XabR5HEU7gFM7Bg2uowT3UoQEMJDzDK7w5Y+fFeXc+Fq0FJ585hj9wPn8ABUuP8Q==</latexit><latexit sha1_base64="R4xNP6wsvvsMyOM67/zprDUovkU=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cK9gPaUDbbTbt0s0l3J0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVjDdYLGPdDqjhUijeQIGStxPNaRRI3gpGdzO/9cS1EbF6xEnC/YgOlAgFo2ildjcZil52Oe2VK27VnYOsEi8nFchR75W/uv2YpRFXyCQ1puO5CfoZ1SiY5NNSNzU8oWxEB7xjqaIRN342v3dKzqzSJ2GsbSkkc/X3REYjYyZRYDsjikOz7M3E/7xOiuGNnwmVpMgVWywKU0kwJrPnSV9ozlBOLKFMC3srYUOqKUMbUcmG4C2/vEqaF1XPrXoPV5XabR5HEU7gFM7Bg2uowT3UoQEMJDzDK7w5Y+fFeXc+Fq0FJ585hj9wPn8ABUuP8Q==</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="wtZeAiRKl02NscXUZLNJ1uCclIA=">AAAB5HicbZBLSwMxFIXv+Ky1anXrJlgEV2VGF7oU3LisYB/QDiWT3mlDM5kxuSOUoX/CjQtF/E3u/Demj4W2Hgh8nJOQe0+UKWnJ97+9jc2t7Z3d0l55v3JweFQ9rrRsmhuBTZGq1HQiblFJjU2SpLCTGeRJpLAdje9mefsZjZWpfqRJhmHCh1rGUnByVqeXjWS/uJr2qzW/7s/F1iFYQg2WavSrX71BKvIENQnFre0GfkZhwQ1JoXBa7uUWMy7GfIhdh5onaMNiPu+UnTtnwOLUuKOJzd3fLwqeWDtJIncz4TSyq9nM/C/r5hTfhIXUWU6oxeKjOFeMUjZbng2kQUFq4oALI92sTIy44YJcRWVXQrC68jq0LuuBXw8efCjBKZzBBQRwDbdwDw1oggAFL/AG796T9+p9LOra8Ja9ncAfeZ8/0VGOlw==</latexit><latexit sha1_base64="wtZeAiRKl02NscXUZLNJ1uCclIA=">AAAB5HicbZBLSwMxFIXv+Ky1anXrJlgEV2VGF7oU3LisYB/QDiWT3mlDM5kxuSOUoX/CjQtF/E3u/Demj4W2Hgh8nJOQe0+UKWnJ97+9jc2t7Z3d0l55v3JweFQ9rrRsmhuBTZGq1HQiblFJjU2SpLCTGeRJpLAdje9mefsZjZWpfqRJhmHCh1rGUnByVqeXjWS/uJr2qzW/7s/F1iFYQg2WavSrX71BKvIENQnFre0GfkZhwQ1JoXBa7uUWMy7GfIhdh5onaMNiPu+UnTtnwOLUuKOJzd3fLwqeWDtJIncz4TSyq9nM/C/r5hTfhIXUWU6oxeKjOFeMUjZbng2kQUFq4oALI92sTIy44YJcRWVXQrC68jq0LuuBXw8efCjBKZzBBQRwDbdwDw1oggAFL/AG796T9+p9LOra8Ja9ncAfeZ8/0VGOlw==</latexit><latexit sha1_base64="wP8AmisC7cB930zgR6zczdrVjdQ=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0n0oMeiF48VTFtoQ9lsJ+3SzSbuboQS+ie8eFDEq3/Hm//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SDmaQYxHQoecQZNVbq9NIR7+eX03615tbdOcgq8QpSgwLNfvWrN0hYFqM0TFCtu56bmiCnynAmcFrpZRpTysZ0iF1LJY1RB/n83ik5s8qARImyJQ2Zq78nchprPYlD2xlTM9LL3kz8z+tmJroOci7TzKBki0VRJohJyOx5MuAKmRETSyhT3N5K2IgqyoyNqGJD8JZfXiWti7rn1r17t9a4KeIowwmcwjl4cAUNuIMm+MBAwDO8wpvz6Lw4787HorXkFDPH8AfO5w8EC4/t</latexit><latexit sha1_base64="R4xNP6wsvvsMyOM67/zprDUovkU=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cK9gPaUDbbTbt0s0l3J0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVjDdYLGPdDqjhUijeQIGStxPNaRRI3gpGdzO/9cS1EbF6xEnC/YgOlAgFo2ildjcZil52Oe2VK27VnYOsEi8nFchR75W/uv2YpRFXyCQ1puO5CfoZ1SiY5NNSNzU8oWxEB7xjqaIRN342v3dKzqzSJ2GsbSkkc/X3REYjYyZRYDsjikOz7M3E/7xOiuGNnwmVpMgVWywKU0kwJrPnSV9ozlBOLKFMC3srYUOqKUMbUcmG4C2/vEqaF1XPrXoPV5XabR5HEU7gFM7Bg2uowT3UoQEMJDzDK7w5Y+fFeXc+Fq0FJ585hj9wPn8ABUuP8Q==</latexit><latexit sha1_base64="R4xNP6wsvvsMyOM67/zprDUovkU=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cK9gPaUDbbTbt0s0l3J0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVjDdYLGPdDqjhUijeQIGStxPNaRRI3gpGdzO/9cS1EbF6xEnC/YgOlAgFo2ildjcZil52Oe2VK27VnYOsEi8nFchR75W/uv2YpRFXyCQ1puO5CfoZ1SiY5NNSNzU8oWxEB7xjqaIRN342v3dKzqzSJ2GsbSkkc/X3REYjYyZRYDsjikOz7M3E/7xOiuGNnwmVpMgVWywKU0kwJrPnSV9ozlBOLKFMC3srYUOqKUMbUcmG4C2/vEqaF1XPrXoPV5XabR5HEU7gFM7Bg2uowT3UoQEMJDzDK7w5Y+fFeXc+Fq0FJ585hj9wPn8ABUuP8Q==</latexit><latexit sha1_base64="R4xNP6wsvvsMyOM67/zprDUovkU=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cK9gPaUDbbTbt0s0l3J0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVjDdYLGPdDqjhUijeQIGStxPNaRRI3gpGdzO/9cS1EbF6xEnC/YgOlAgFo2ildjcZil52Oe2VK27VnYOsEi8nFchR75W/uv2YpRFXyCQ1puO5CfoZ1SiY5NNSNzU8oWxEB7xjqaIRN342v3dKzqzSJ2GsbSkkc/X3REYjYyZRYDsjikOz7M3E/7xOiuGNnwmVpMgVWywKU0kwJrPnSV9ozlBOLKFMC3srYUOqKUMbUcmG4C2/vEqaF1XPrXoPV5XabR5HEU7gFM7Bg2uowT3UoQEMJDzDK7w5Y+fFeXc+Fq0FJ585hj9wPn8ABUuP8Q==</latexit><latexit sha1_base64="R4xNP6wsvvsMyOM67/zprDUovkU=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cK9gPaUDbbTbt0s0l3J0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVjDdYLGPdDqjhUijeQIGStxPNaRRI3gpGdzO/9cS1EbF6xEnC/YgOlAgFo2ildjcZil52Oe2VK27VnYOsEi8nFchR75W/uv2YpRFXyCQ1puO5CfoZ1SiY5NNSNzU8oWxEB7xjqaIRN342v3dKzqzSJ2GsbSkkc/X3REYjYyZRYDsjikOz7M3E/7xOiuGNnwmVpMgVWywKU0kwJrPnSV9ozlBOLKFMC3srYUOqKUMbUcmG4C2/vEqaF1XPrXoPV5XabR5HEU7gFM7Bg2uowT3UoQEMJDzDK7w5Y+fFeXc+Fq0FJ585hj9wPn8ABUuP8Q==</latexit><latexit sha1_base64="R4xNP6wsvvsMyOM67/zprDUovkU=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cK9gPaUDbbTbt0s0l3J0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVjDdYLGPdDqjhUijeQIGStxPNaRRI3gpGdzO/9cS1EbF6xEnC/YgOlAgFo2ildjcZil52Oe2VK27VnYOsEi8nFchR75W/uv2YpRFXyCQ1puO5CfoZ1SiY5NNSNzU8oWxEB7xjqaIRN342v3dKzqzSJ2GsbSkkc/X3REYjYyZRYDsjikOz7M3E/7xOiuGNnwmVpMgVWywKU0kwJrPnSV9ozlBOLKFMC3srYUOqKUMbUcmG4C2/vEqaF1XPrXoPV5XabR5HEU7gFM7Bg2uowT3UoQEMJDzDK7w5Y+fFeXc+Fq0FJ585hj9wPn8ABUuP8Q==</latexit><latexit sha1_base64="R4xNP6wsvvsMyOM67/zprDUovkU=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cK9gPaUDbbTbt0s0l3J0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVjDdYLGPdDqjhUijeQIGStxPNaRRI3gpGdzO/9cS1EbF6xEnC/YgOlAgFo2ildjcZil52Oe2VK27VnYOsEi8nFchR75W/uv2YpRFXyCQ1puO5CfoZ1SiY5NNSNzU8oWxEB7xjqaIRN342v3dKzqzSJ2GsbSkkc/X3REYjYyZRYDsjikOz7M3E/7xOiuGNnwmVpMgVWywKU0kwJrPnSV9ozlBOLKFMC3srYUOqKUMbUcmG4C2/vEqaF1XPrXoPV5XabR5HEU7gFM7Bg2uowT3UoQEMJDzDK7w5Y+fFeXc+Fq0FJ585hj9wPn8ABUuP8Q==</latexit>

h0 h1 h2 h3 hN�1 hN hn�1 hn
<latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit>

h0 h1 h2 h3 hN�1 hN hn�1 hn
<latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit>

h0 h1 h2 h3 hN�1 hN hn�1 hn
<latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit>

h0 h1 h2 h3 hN�1 hN hn�1 hn
<latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit>

h0 h1 h2 h3 hN�1 hN hn�1 hn
<latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit>

h0 h1 h2 h3 hN�1 hN hn�1 hn
<latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit>

h0 h1 h2 h3 hN�1 hN hn�1 hn
<latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit>

h0 h1 h2 h3 hN�1 hN hn�1 hn
<latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit>

h0 h1 h2 h3 hN�1 hN hn�1 hn
<latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit>

h0 h1 h2 h3 hN�1 hN hn�1 hn
<latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit>

h0 h1 h2 h3 hN�1 hN hn�1 hn
<latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit><latexit sha1_base64="clDwaWGdaobaYRA3Hntmi2Eh1Eg="></latexit>

(a)
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Figure 2. (a) pRNN wave function: A graphical representa-
tion of the computation of positive amplitudes using one RNN
cell along with a Softmax layer (magenta circles) to compute
the modulus | (�)|2 = P (�). (b) cRNN wave function: A
graphical representation of the computation of complex am-
plitudes using one RNN cell along with a Softmax layer (ma-
genta circles) and a Softsign (SS) layer (orange circles). The
first computes the modulus | (�)|2 = P (�), the second to
computes the phase �(�) of  (�).

The generalization to the complex case starts by split-
ting the wave function into an amplitude and phase �(�)
[42] as

| i =
X

�

exp(i�(�))
p

P (�) |�i . (7)

As illustrated in Fig. 2(b), we use one RNN cell and a
Softmax layer to model the probability, together with
a Softsign layer (as defined below) to model the phase.
In this parametrization, the first layer uses the Softmax
activation function to get conditional probabilities Pn as

Pn = y(1)
n · �n, (8)

where

y(1)
n = S

⇣
U

(1)hn + c(1)
⌘
, (9)

in a similar fashion to Eq. (3). The Softsign layer is used
to compute the phases as

�n = y(2)
n · �n, (10)

where

y(2)
n = ⇡ Softsign

⇣
U

(2)hn + c(2)
⌘
. (11)

The Softsign function is defined as

Softsign(x) =
x

1 + |x| 2 (�1, 1).

Finally, the probability P (�) is obtained from the N in-
dividual contributions Pn as

P (�) ⌘ ⇧N
n=1Pn, (12)

and, similarly, the phase �(�) is computed as

�(�) ⌘
NX

n=1

�n. (13)

Note that sampling from the square of the amplitudes
P (�) is una↵ected by the Softsign layer and is carried
out, as described above, using only the Softmax layer as
in Fig. 1(c). For later reference, we call this architecture
a complex recurrent neural network wave function (cRNN
wave function), and hereafter, the term RNN wave func-
tion will refer to both pRNN wave functions and cRNN
wave functions. Details about the dimensions of the vari-
ational parameters of RNN wave functions can be found
in App. A.

III. GROUND STATES WITH RNN WAVE
FUNCTIONS

We focus our attention on the ground state proper-
ties of prototypical Hamiltonians in condensed matter
physics including the one- and two-dimensional (1D and
2D) transverse field Ising model (TFIM), as well as the
1D J1-J2 model, both with open boundary conditions.
Their Hamiltonians are given by

ĤTFIM = �
X

hi,ji

�̂
z
i �̂

z
j � h

X

i

�̂
x
i , (14)

where �̂(x,y,z)
i are Pauli matrices acting on site i, and

ĤJ1�J2 = J1

X

hi,ji

Ŝi · Ŝj + J2

X

hhi,jii

Ŝi · Ŝj . (15)

where Ŝi is a spin-1/2 operator. Here, hi, ji and hhi, jii
denote nearest- and next-nearest-neighbor pairs, respec-
tively. Energies for the J1-J2 model are measured in units
of J1 = 1 in the results that follow.
To train our models we use the variational principle,

where for a given problem Hamiltonian Ĥ, the optimiza-
tion strategy involves minimizing the expectation value
E� = h �|Ĥ| �i � E0 with respect to the variational
parameters �. Here, E0 is the exact ground state en-
ergy of Ĥ. The variational parameters � are updated
using variants of the gradient descent algorithm with the
objective of minimizing E� = h �|Ĥ| �i. We provide
a detailed description of the VMC scheme and the opti-
mization strategy with which we optimize our RNN wave
functions in App. C.
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Since the TFIM in Eq. (14) is stoquastic, the ground
state is positive [41] and hence we use the pRNN wave
function ansatz. The J1-J2 model with positive cou-
plings, on the other hand, has a ground state endowed
with a sign structure in the computational z-basis, and
thus we use a cRNN wave function ansatz.

In the following sections, we use 1D RNN wave func-
tions to approximate the ground state problem of the
1D TFIM and the 1D J1-J2 model, whereas we use both
1D and 2D pRNN wave functions in the case of the 2D
TFIM.

A. 1D transverse field Ising model

To demonstrate the power of our proposed method,
we use it to target the ground state of a TFIM in one
dimension with N = 1000 spins at the critical point h =
1 using a pRNN wave function that has a single-layer
RNN with 50 memory units. In Fig. 3(a), we show the
evolution of the relative error

✏ ⌘ |ERNN � EDMRG|
|EDMRG|

, (16)

and the energy variance per spin

�
2 ⌘

D
Ĥ

2
E
�

D
Ĥ

E2

N
, (17)

as a function of the training step. EDMRG is the ground
state energy as obtained from a density matrix renor-
malization group (DMRG) calculation [43, 44], and can
be considered exact in one dimension. We obtain very
accurate results with a modest number of parameters
(⇠ 8000, see App. A). For comparison, the number of
parameters of a restricted Boltzmann machine (RBM)
[9] with one layer scales as MN with M the number of
hidden units and N the number of physical spins. This
scaling implies that the pRNN wave function here has
the same number of variational parameters as an RBM
with only eight hidden units.

While energies and variances give a quantitative indi-
cation of the quality of a variational wave function, corre-
lation functions provide a more comprehensive character-
ization. Indeed, correlation functions are at the heart of
condensed matter theory since many experimental probes
in condensed matter physics directly relate to measure-
ments of correlation functions. Examples include inelas-
tic scattering, which probes density-density correlation
functions, and the Green’s function, out of which impor-
tant thermodynamic properties of a quantum system can
be computed [45]. In Fig. 3(b) we compare the RNN re-
sults for the two-point correlation functions hŜx

nŜ
x
mi and

hŜz
nŜ

z
mi with DMRG. Here, we see consistency between

the RNN and the DMRG results.
Extracting entanglement entropy from many-body

quantum systems is a central theme in condensed matter
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Figure 3. Results for the pRNN wave function compared
with DMRG when targeting the ground state of a 1D TFIM
at the critical point. Our pRNN wave function has one layer
with 50 units. (a) The relative error ✏ and the energy variance
per spin �2 against the number of training steps (i.e. gradient
descent steps) for N = 1000 spins. We use only 200 samples
per gradient step, which are enough to achieve convergence.
(b) The two-point correlation function hŜ40Ŝni along the x-
axis and z-axis of the optimized pRNN wave function for sites
n > 40 using 106 samples. DMRG results are also shown for
comparison. (c) The Rényi entropy S2 against the relative size
of subregion A for system sizes N = 20 and 80. In both (b)
and (c), the error bars are smaller than the data points.

5

Since the TFIM in Eq. (14) is stoquastic, the ground
state is positive [41] and hence we use the pRNN wave
function ansatz. The J1-J2 model with positive cou-
plings, on the other hand, has a ground state endowed
with a sign structure in the computational z-basis, and
thus we use a cRNN wave function ansatz.

In the following sections, we use 1D RNN wave func-
tions to approximate the ground state problem of the
1D TFIM and the 1D J1-J2 model, whereas we use both
1D and 2D pRNN wave functions in the case of the 2D
TFIM.

A. 1D transverse field Ising model

To demonstrate the power of our proposed method,
we use it to target the ground state of a TFIM in one
dimension with N = 1000 spins at the critical point h =
1 using a pRNN wave function that has a single-layer
RNN with 50 memory units. In Fig. 3(a), we show the
evolution of the relative error

✏ ⌘ |ERNN � EDMRG|
|EDMRG|

, (16)

and the energy variance per spin

�
2 ⌘

D
Ĥ
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Figure 3. Results for the pRNN wave function compared
with DMRG when targeting the ground state of a 1D TFIM
at the critical point. Our pRNN wave function has one layer
with 50 units. (a) The relative error ✏ and the energy variance
per spin �2 against the number of training steps (i.e. gradient
descent steps) for N = 1000 spins. We use only 200 samples
per gradient step, which are enough to achieve convergence.
(b) The two-point correlation function hŜ40Ŝni along the x-
axis and z-axis of the optimized pRNN wave function for sites
n > 40 using 106 samples. DMRG results are also shown for
comparison. (c) The Rényi entropy S2 against the relative size
of subregion A for system sizes N = 20 and 80. In both (b)
and (c), the error bars are smaller than the data points.
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physics, with entanglement entropy providing an addi-
tional window into the structure of complex quantum
states of matter beyond what is seen from correlation
functions. Of particular interest is the family of Rényi
entropies of order ↵ of a reduced density matrix ⇢,

S↵(⇢) =
1

1� ↵
log (Tr⇢↵) . (18)

S↵(⇢) encodes important non-local properties of quan-
tum many-body systems such as topological entangle-
ment, and contains information about universal prop-
erties of quantum phases such as the central charge
c [46, 47]. Due to their non-local character, extracting
Rényi entropies from many-body quantum systems is no-
toriously di�cult. Here, we use the so-called replica trick
[48] to calculate the ↵ = 2 Rényi entropy S2(⇢) for RNN
wave functions. The details of the implementation can
be found in App. E. In Fig. 3(c), we show results for
the Rényi entropy S2(⇢`) for two di↵erent system sizes
N = 20, 80 of 1D TFIM. ⇢` here is the reduced density
matrix on the first ` sites of the spin chain, obtained by
tracing out all sites n 2 [`+ 1, L] such that

⇢` = Trn2[`+1,L] (| i h |) . (19)

Indeed for both system sizes, Fig. 3(c) shows excellent
agreement between the pRNN wave function estimation
and the DMRG result. To improve the overall quality of
the quantum state, we have enforced the parity symmetry
on our pRNN wave function (see App. D 1), denoted by
“Symmetric RNN” in Fig. 3(c). We observe that the
symmetric pRNN wave function leads to a more accurate
estimate of S2(⇢`) for N = 80 sites.

B. 1D J1 � J2 model

Moving beyond stoquastic Hamiltonians, we now in-
vestigate the performance of RNN wave functions for a
Hamiltonian the ground state of which has a sign struc-
ture in the computational basis, specifically the J1-J2
model in one dimension.

We use a variationally optimized deep cRNN wave
function with three GRU layers, each with 100 mem-
ory units, to approximate the ground state of the J1-
J2 model. The phase diagram of this model has been
studied with DMRG [49], where it was found that the
model exhibits a quantum phase transition at J

c
2 =

0.241167 ± 0.000005 [50, 51] from a critical Luttinger
liquid phase for J2  J

c
2 to a spontaneously dimerized

gapped valence bond state phase for J2 � J
c
2 .

We impose U(1) spin symmetry in the cRNN wave
function (see App. D 2), and target the ground state at
four di↵erent points J2 = 0.0, 0.2, 0.5, 0.8. Note that at
J2 = 0, the Hamiltonian in Eq. (15) can be made stoquas-
tic by a local unitary transformation that rotates every
other spin by ⇡ around the z-axis. The ground state can
in this case be decomposed as [52]

 (�) = (�1)MA(�)
 ̃(�), (20)

No Sign Marshall Sign

10�3

10�4

10�5

10�6

�

J2 = 0.8

J2 = 0.2

J2 = 0.0

Figure 4. The relative error (compared to DMRG) of the
cRNN wave function trained on the 1D J1 � J2 model with
N = 100 spins for di↵erent values J2, both without a prior
sign (represented by “No Sign”) and with a prior Marshall
sign as in Eq. (20) (represented by “Marshall Sign”). We
observe that applying a Marshall sign improves the accuracy.

where MA(�) is given by MA(�) =
P

i2A �i with �i 2
{0, 1} [52] and  ̃(�) is the positive amplitude of the wave
function. The set A comprises the sites belonging to the
sublattice of all even (or all odd) sites in the lattice. The
prefactor (�1)MA(�) is known as the Marshall sign of
the wave function [52]. For J2 6= 0, this decomposition
is no longer exact, and  ̃(�) acquires a non-trivial sign
structure. For finite J2 the decomposition in Eq. (20)
can still be applied with the hope that the sign structure
of  (�) remains close to the Marshall sign [53].

In Fig. 4, we compare ground state energies of the
cRNN wave function trained on the 1D J1-J2 model with
N = 100 spins with and without applying a Marshall
sign. For small values of J2, we find a considerable im-
provement of the energies when applying the Marshall
sign on top of the cRNN wave function. This observation
highlights the importance of considering a prior “sign
ansatz” to achieve better results. In the absence of a prior
sign, the cRNN wave function can still achieve accurate
estimations of the ground state energies, showing that
cRNN wave functions can recover some of the unknown
sign structure of the ground state. For J2 = 0.8, however,
the improvement is less pronounced, which is expected
due to the emergence of a second sign structure in the
limit J2 ! 1 (when the system decouples into two inde-
pendent unfrustrated Heisenberg chains) [54, 55], that is
widely di↵erent from the Marshall sign in Eq. (20). We
omit from Fig. 4 our results at the point J2 = 0.5. In
this case, the 1D J1-J2 model reduces to the Majumdar-
Ghosh model, where the ground state is a product-state
of spin singlets, and we find agreement with the exact
ground state energy within error bars when we apply an
initial Marshall sign structure. We provide a summary
of the cRNN wave function’s obtained values in App. F.
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Figure 3. Results for the pRNN wave function compared
with DMRG when targeting the ground state of a 1D TFIM
at the critical point. Our pRNN wave function has one layer
with 50 units. (a) The relative error ✏ and the energy variance
per spin �2 against the number of training steps (i.e. gradient
descent steps) for N = 1000 spins. We use only 200 samples
per gradient step, which are enough to achieve convergence.
(b) The two-point correlation function hŜ40Ŝni along the x-
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tum chemistry, atomic and molecular optics, and quantum computing. This class of states

exhibit a extraordinary set of intriguing phenomena, including quantum phase transitions,

exotic quantum disorder, topological order, superconductivity, and Bose-Einstein condensa-

tion, among others [29, 30]. We begin with the prototypical example of the antiferromagnetic

transverse-field Ising model in one dimension, with Hamiltonian H = J
P

ij �
z
i �

z
j + h

P
i �

x
i .

This Hamiltonian is relevant for state-of-the-art quantum simulators with cold atoms and

quantum annealers [31], which have been experimentally demonstrated for 51 qubits. We

focus on the most challenging parameters for state preparation, the quantum critical point

at h/J = 1.0. For a system of 50 qubits, we first obtain synthetic data mimicking 106

experimental POVM measurements, then perform a reconstruction of the state from these

measurements using the same RNN model used for the GHZ state discussed in Fig. 3. These

reconstructions attain a fidelity FRNN (Pmodel, PGHZ) ⇡ 0.998. Furthermore, local correlation

functions, which can be obtained e�ciently for the tetrahedral and a modified Pauli POVM

(termed 4�Pauli POVM, see appendix) via stochastic sampling of the RNN model, display

good agreement with the exact synthetic state, including the total energy of the recon-

structed state which is consistent with the exact value within the error bars. In Fig.4(a)

and (b) we display the 1- and 2-body correlators from the exact state and from our RNN

model, namely h�x
i i and h�z

1�
z
i i as a function of site i.

While the above results demonstrate the power and scalability of our machine learning

technique, we note that the states thus reconstructed either lie in one dimension or other-

wise have a structure that makes them amenable to previous tomography approaches [1–5].

[Giacomo: how feasible is to apply the RBM*complexRBM to this problem before com-

mitting to this phrase?] We now investigate the applicability of our method to a case that
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Figure 5. (a): Autoregressive sampling path of 2D spin configurations using 1D RNN wave functions. The 2D configurations
are generated through raster scanning, such that in order to generate spin �i one has to condition on the spins that are
previously generated. (b): Autoregressive sampling path of 2D spin configurations using 2D RNN wave functions through a
zigzag path, where each site receives two hidden states and two spins from the horizontal and the vertical neighbors that were
previously generated. For both panels (a) and (b), the digits and the green dashed arrows indicate the sampling path, while
the red arrows indicate how the hidden states are passed from one site to another. (c): A comparison of the variational energy
per spin between a 2D pRNN wave function (labeled as 2DRNN), 1D pRNN wave function (labeled as 1DRNN), PixelCNN
wave function [56], and DMRG with bond dimension � for the 2D TFIM on a system with Lx ⇥ Ly = 12 ⇥ 12 spins. The
shaded regions represent the error bars of each method. Note the broken y-axis on the plots for h = 3 and 4, denoting a change
in scale between the upper and lower portions of the plots. These results show that 2D pRNN wave functions can achieve a
performance comparable to PixelCNN wave functions and DMRG with a large bond dimension, while requiring only a fraction
of their variational parameters.

dure, and yields accurate estimations of the ground state
and its energy. From the weak dependence on the number
of layers we conclude that shallow RNNs with a su�cient
number of memory units have enough expressivity and
that deep architectures do not seem to be beneficial from
an accuracy point of view. However, deeper networks
could have potential ramifications regarding memory us-
age and training speed when it comes to training a large
number of variational parameters, as shallow RNNs with
a large number of memory units are equivalent in terms of
number of parameters to deep RNNs with a smaller num-
ber of memory units. We also note that adding residual
connections between layers [68] and dilated connections
between RNN cells [69] to deep RNNs, which we leave
for future investigations, might change our previous con-
clusions and make deep RNNs more beneficial compared

to shallow RNNs.

IV. CONCLUSIONS AND OUTLOOK

We have introduced recurrent neural network wave
functions, a novel variational ansatz for quantum many-
body systems, which we use to approximate ground
state energies, correlation functions, and entanglement of
many-body Hamiltonians of interest to condensed mat-
ter physics. We find that RNN wave functions are com-
petitive with state-of-the-art methods such as DMRG
and PixelCNN wave functions [56], performing partic-
ularly well on the task of finding the ground state of the
transverse-field Ising model in two dimensions. By in-
creasing the number of memory of units in the RNN, the
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Figure 5. (a): Autoregressive sampling path of 2D spin configurations using 1D RNN wave functions. The 2D configurations
are generated through raster scanning, such that in order to generate spin �i one has to condition on the spins that are
previously generated. (b): Autoregressive sampling path of 2D spin configurations using 2D RNN wave functions through a
zigzag path, where each site receives two hidden states and two spins from the horizontal and the vertical neighbors that were
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the red arrows indicate how the hidden states are passed from one site to another. (c): A comparison of the variational energy
per spin between a 2D pRNN wave function (labeled as 2DRNN), 1D pRNN wave function (labeled as 1DRNN), PixelCNN
wave function [56], and DMRG with bond dimension � for the 2D TFIM on a system with Lx ⇥ Ly = 12 ⇥ 12 spins. The
shaded regions represent the error bars of each method. Note the broken y-axis on the plots for h = 3 and 4, denoting a change
in scale between the upper and lower portions of the plots. These results show that 2D pRNN wave functions can achieve a
performance comparable to PixelCNN wave functions and DMRG with a large bond dimension, while requiring only a fraction
of their variational parameters.

dure, and yields accurate estimations of the ground state
and its energy. From the weak dependence on the number
of layers we conclude that shallow RNNs with a su�cient
number of memory units have enough expressivity and
that deep architectures do not seem to be beneficial from
an accuracy point of view. However, deeper networks
could have potential ramifications regarding memory us-
age and training speed when it comes to training a large
number of variational parameters, as shallow RNNs with
a large number of memory units are equivalent in terms of
number of parameters to deep RNNs with a smaller num-
ber of memory units. We also note that adding residual
connections between layers [68] and dilated connections
between RNN cells [69] to deep RNNs, which we leave
for future investigations, might change our previous con-
clusions and make deep RNNs more beneficial compared

to shallow RNNs.

IV. CONCLUSIONS AND OUTLOOK

We have introduced recurrent neural network wave
functions, a novel variational ansatz for quantum many-
body systems, which we use to approximate ground
state energies, correlation functions, and entanglement of
many-body Hamiltonians of interest to condensed mat-
ter physics. We find that RNN wave functions are com-
petitive with state-of-the-art methods such as DMRG
and PixelCNN wave functions [56], performing partic-
ularly well on the task of finding the ground state of the
transverse-field Ising model in two dimensions. By in-
creasing the number of memory of units in the RNN, the
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Figure 2 | The phase diagram, structure factors and scaling at the quantum critical point. a, The schematic phase diagram of the kagome Bose–Hubbard
model (2). Insets show the structure factor (Fourier transform of the equal-time density–density correlation function) for V/t = 6 and 8 at high T (β = 3,
top) and low T (V/t = 8 and β = 48, bottom) in the spin-liquid phase. b, Data collapse of the superfluid density, which in the vicinity of a continuous phase
transition should scale as ρs(L,V/t,β) = L−1F([V/t−(V/t)c]L1/ν ,β/Lz). Here, F is the scaling function, z is the dynamical critical exponent, and ν is the
correlation-length exponent. It follows from the above equation that if we plot ρsL as a function of [V/t−(V/t)c]L1/ν at fixed β/Lz then the curves for
different system sizes should collapse onto the universal curve F for appropriate values of ν and (V/t)c, as shown for ν = 0.6717, (V/t)c = 7.0665,
and β/L = 2.

Naively, because calculating γ requires complete knowledge
of the ground-state wavefunction (through ρA), previous efforts
to calculate it have been restricted to models that can be solved
exactly either analytically (for example the toric code) or through
numerical exact diagonalization on small size systems (for example
the triangular lattice dimer model16). The ability to use γ as a
general tool to search for and characterize non-trivial topologically
ordered phases has been hindered by the inability to access the
wavefunction in large-scale numerical methods, namely QMC,
currently the only scalable quantum simulation method in 2D and
higher. However, with the recent introduction of measurement
methods based on the ‘replica trick’, QMC is now able to access
Sn(A) for n≥ 2 (ref. 17), therefore giving one a method to calculate
γ in large-scale simulations of quantum spin liquids.

Using stochastic-series-expansion QMC (refs 18,19), we sim-
ulate a hard-core Bose–Hubbard model on the kagome lattice,
with nearest-neighbour hopping and a six-site potential around
each lattice hexagon,

H = −t
∑

〈ij〉
[b†

i bj +bib†
j ]+V

∑

!
(n!)2 (2)

where b†
i (bi) is the boson creation (annihilation) operator, and

n! = ∑
i∈!(ni −1/2), where ni = b†

i bi is the number operator. As
mentioned above, variations of this model with more complicated
spin interactions are known to harbour a robust spin-liquid ground
state8–10. In this paper, we consider the simplified Hamiltonian
(equation (2)), with only nearest-neighbour hopping, which may
be more amenable to construction for example in real cold atomic
systems. We observe a transition at low temperature between a
superfluid phase and an insulating phase for (V /t )c ≈ 7.0665(15)
(Fig. 2). For V /t > (V /t )c the superfluid density scales to zero,
and density and bond correlators are featureless (similar to the case
discussed in ref. 9). This strongly suggests that the insulating phase
is a spin liquid. To characterize it, we calculate the topological EE,
equation (1) with n = 2, which for a Z2 topological phase should
approach 2ln(2) in the limit T → 0 (ref. 13). The regions Ai are
shown in Fig. 1 for an L= 8 system; these are scaled proportionally
for the other system sizes studied in this paper, where L is always
a multiple of 8. Results for γ as a function of inverse temperature
β = t/T are shown in Fig. 3 for severalV /t .

In the topological phase (V /t = 8) we see two distinct plateaux,
at differing temperatures, with a non-zero topological EE as T → 0.
The phenomenon is known to occur in other models, such as

the toric code20, where the topological EE at zero temperature
of 2 ln(2) can be viewed as a sum of electric and magnetic
contributions, each contributing ln(2). If the electric and magnetic
defects have different energies, theory predicts two distinct plateaux
corresponding to these individual crossover temperatures20, as
seen in our data. However, at any fixed non-zero temperature,
in the limit of large L, the topological EE vanishes, as the
probability of having thermally excited defects in the annulus A1
(Fig. 1) tends to unity. Indeed, under the assumption that the
probability of having a defect is proportional to L2 exp(−E/kBT ),
where E is the defect energy, the temperature required to see
accurate plateaux in the topological EE scales logarithmically
with L. In Fig. 3, we show finite-size scaling data consistent with
this logarithmic scaling.

Our value for the topological EE at the higher-T plateau is
indeed very close to ln(2), becoming more accurately quantized at
larger system sizes (Fig. 3b). The value of 2ln(2) at the lower-T
plateau is not as accurately quantized for L= 8, owing to finite size
effects. However, for Z2 (and many other) topological theories, the
high-T plateau is sufficient to fully characterize the emergent gauge
symmetry. Namely, the set of low-energy quasi-particles (either
electric or magnetic particles in the Z2 case) closes under fusion,
and the difference between the upper and lower plateaux equals the
logarithm of the total quantum dimension of this set. Therefore,
the Z2 result can be generalized for other discrete gauge theories,
where the high-T plateau is always half of the low-T plateau (note
for non-Abelian theories this requires that the low energy particles
be electric). Indeed, we observe a high-T plateau consistent with
this result, confirming to high accuracy that our spin liquid has an
emergent discrete Z2 gauge symmetry.

In the superfluid phase, the topological EE tends to zero asT →0
(Fig. 3). However, surprisingly, for V /t = 6 we observe a plateau
in the topological EE at intermediate temperatures, T ∼ t . This
behaviour should occur near other transitions out of topological
phases. To understand the physics and illustrate the ubiquity of this
effect, we consider the same phenomenon in the toric code induced
by adding a parallel magnetic field. Consider a square-lattice toric-
code Hamiltonian H = −U

∑
+
∏

i∈+S
z
i − g

∑
!
∏

i∈!Sxi −h
∑

i S
z
i ,

where the first vertex term penalizes vertices that do not have an
even number of up spins on the legs of the neighbouring bonds, and
the second sum is over plaquettes. Suppose U ) g . By increasing
h/g , we induce a T = 0 phase transition from a topological phase to
a trivial phase. In a non-zero temperature regimewhereU )T )g ,
the problem becomes classical: the quantum dynamics induced by
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Figure 3. Mapping of 2D toric code and Kagome lattice to a
square lattice that can be handled by a 2D RNN wave func-
tion.

Hilbert space in the RNN from 2 to 4 to be able to feed-
in/sample two spins to/from the RNN at once. Using
this idea, we can use our 2D RNN with an enlarged local
Hilbert space to study the 2D toric code, as illustrated in
Fig. 3(a). We provide details about the hyperparameters
in Appendix. E.

To extract the TEE variationally from our ansatz, we
train our 2DRNN wave function to find the ground state
of this model for system sizes multiple system sizes. After
training, we compute the TEE using system size extrap-
olation and using the Kitaev-Preskill scheme provided in
Sec. II C. More details about the regions chosen for this
construction are provided in Appendix. C. Here, we per-
form an initial annealing phase to overcome local minima
during the optimization. More details about hyperpa-
rameters are shown in Appendix. E. The results shown
in Fig. 4(a) suggest that our 2D RNN wave function can
describe states with an area law scaling in two dimen-
sions. The extrapolation also confirms the existence of
a non-zero TEE whose value is close to the theoretical
value ln(2) within error bars. Since S2 was computed
a non-contractible region, it is important to note that
this agreement points out to the possibility that RNN
wave functions find a minimally entangled state (MES)
similarly to DMRG [8, 10].

To further confirm that our 2DRNN wave function can
extract the correct TEE of the 2D toric code, we compute
the TEE using the Preskill-Kitaev construction, that has
contractible surfaces, and for which the TEE does not de-
pend on the topological sector superposition [10, 42] (see
Appendix. C for details about the construction). The
results reported in Fig. 4(b) demonstrate a very good
agreement between the TEE extracted by our RNN and
the expected theoretical value for the 2D toric code.

B. Hard-core Bose-Hubbard model on Kagome
Lattice

After showing that our 2DRNN is able to detect topo-
logical order for the 2D toric code, we now turn our at-
tention to another model that can host a topological or-
der. The latter is the so-called Hard-core Bose-Hubbard

Figure 4. (a) Second Renyi entropy scaling computed using
our RNN wave function on the 2D toric code. (b) TEE com-
puted using Kitaev Preskill construction in Fig. 2(a). The
values found by the RNN are very close to ln(2). Error bars
are within data points.

model on the Kagome lattice [9, 43]. The Hamiltonian
of this model is given by:

Ĥ = �

X

hi,ji

⇣
b
†
i bj + bib

†
j

⌘
+ V

X

7
n
27, (6)

where bi (b
†
i ) is the annilihation (creation) operator and

V is a tunable interaction strength and n7 =
P

i27(ni�

1/2). The first term corresponds to hopping between
nearest-neighbours, whereas the second term aims to
force an occupation of three hard-core bosons in each
hexagon in the Kagome lattice.
The model is known to host a Z2 spin-liquid phase for

V & 7 [9]. To be able to confirm this finding, we calculate
� for a system size 6⇥ 6⇥ 3. We use the Kitaev-Preskill
construction [4]. The details of the construction of the
regions A,B and C are provided in Appendix. C. We
improse U(1) symmetry on our RNN wave function [18]
and we supplement the VMC optimization with anneal-
ing to overcome local minima as previously done for the
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Figure 3 |QuantumMonte Carlo measurement of the topological entanglement entropy. a, The topological entanglement entropy (EE) measured on an
L = 8 system as a function of inverse temperature β = t/T. The plateaux are a measure of the total quantum dimension13, and should be ln(2) and 2ln(2)
for a Z2 spin liquid. b, The approach of the topological EE to the first plateau, for different system sizes at V/t = 8. The value of the crossover temperature
(βx), measured at 2γ = ln(2)/2, shows a logarithmic dependence on system size (inset).

g can be ignored and the vertex term restricts us to states described
by closed loops of up spins. In this classical problem, there is a
phase transition as h/T increases from a topological phase with
long loops to a trivial phase with only short loops (this transition
is dual to the 2D Ising transition). Thus, at higher temperatures
we see a topological EE, whereas at lower T the topological EE
disappears for large enough h/g . In fact, this kind of physics has
been suggested to occur as a ‘cooperative paramagnet’ in a related
kagome lattice model10.

The QMC results indicate a quantum critical point, separating
the superfluid and topological phases, for a critical V /t located
precisely by studying the finite size scaling of the superfluid
density ρs (Fig. 2). The data scales very well with the dynamical
exponent z = 1 and the XY value21 for the correlation length
exponent ν = 0.6717 at (V /t )c = 7.0665(15). This lends support
to the prediction that such superfluid–spin liquid critical points
may actually of an exotic deconfined type called XY∗ (refs 22,
23). Measurements of other critical exponents which differ from
their XY values, in particular η, would be required to confirm
this prediction. At T = 0, near the quantum critical point, we
expect good quantization of the topological EE whenever L is
sufficiently large compared with the correlation length ξ , so the
topological EE may be controlled by a scaling function of L/ξ . At
T > 0, the scaling of the topological EE in the quantum critical
fan seems not to have been considered previously; the plateau
at intermediate temperatures for V /t = 6 can perhaps also be
understood as a manifestation of increasing T moving one from
the zero temperature trivial phase into the quantum-critical fan.
Even at T = 0, the behaviour of constant terms in the entropy at a
critical point is largely unexplored, and may depend sensitively on
the geometry used to define it. Scaling predicts that near the critical
point the topological EE is a function of β/ξ and L/ξ , implying
that in the topological phase, corrections to 2ln(2) should depend
on (L/ξ)2 exp(−β/ξ), consistent with a defect energy of order
1/ξ . Based on the intermediate temperature plateau at V /t = 6,
it seems likely that only one type of defect, the magnetic defect,
becomes gapless at criticality.

To identify a topological phase, it is essential to perform non-
local probes. Experimentally, such non-local probes could involve
braiding operations, as in the proposal of ref. 24, or vison-trapping
experiments25,26. In this paper, we have shown that the topological
entanglement entropy (EE), calculated by QMC using the replica
trick, is a practical numerical non-local probe. Other probes might
be possible, such as calculating the degeneracy of the ground
state on lattices of different topology. However, such a probe

suffers from two drawbacks. First, studying surfaces of different
Euler characteristic requires the introduction of defects, which is
undesirable. Second, although it would be possible in QMC to
calculate the degeneracy of the ground state by integrating the
specific heat, it requires accurate simulations at a temperature low
enough to suppress all excitations—a regime where simulation
ergodicity typically becomes a problem. In contrast, we have
demonstrated that accurate measurement of topological EE is
possible at relatively high temperatures, as long as at least one
kind of topologically non-trivial defect is suppressed. Thus, we
expect that replica-trick QMCmeasurements of topological EE will
be a fundamental technique in the characterization of non-trivial
topological phases in the future.
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Variational calculation using annealing RNN
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Figure 5. A plot of the topological entanglement entropy
against the interaction strength V of Hard-core Bose-Hubbard
model on Kagome Lattice for a system size N = 6 ⇥ 6 ⇥
3. The calculations were performed using the Kitaev-Preskill
construction. The labels in the legend indicate the number of
spins used for each sub-region A,B,C.

2D toric code (see Appendix. B). More details about the
hyperparameters are provided in Appendix. E.

The results are provided in Fig. 5. The labels in the
legend indicate the number of spins used for each sub-
region A,B,C. We compute the TEE using 6 and 12
spins for each subregion. The latter two variations show
a saturation of �RNN for large values of the interaction
strength V . By using 12 spins per sub-region, we observe
that the saturation values of �RNN are in a good agree-
ment with the expected TEE ln(2) of a Z2 spin-liquid [9].
Note that the di↵erence in the results by going from 6
spins to 12 spins per subregion is a clear indication of
finite size e↵ects on the TEE. Other sources of error are
due to inaccuracies in the variational calculations and to
sampling errors. The negative values of �RNN observed
for V  6 in the superfluid phase [9] could be related
to goldstone modes that come as corrections to the area
law in the entanglement entropy and can be seen as a
negative contribution to the TEE [44].

C. Rydberg atoms on Kagome lattice

We now focus our attention on the Rydberg atoms ar-
ray Hamilonian on the Kagome lattice. The latter has
been extensively studied in the literature, and was shown
to be experimentally realizable in the lab [45]. This sys-
tem is also believed to provide a convenient framework
to experimentally prepare spin liquids [41, 46, 47]. The
Hamiltonian of this model is given by [41, 45]:

Ĥ =
NX

i=1

⌦

2

⇣
|gii hr|+ |rii hg|

⌘
� �

NX

i=1

|rii hr|

+
1

2

X

(i,j)

V (||xi � xj ||) |rii hr|⌦ |rij hr| .

Here |gii , |rii are respectively the ground and the excited
states of the Rydberg atom i. ⌦ is the Rabi frequency and
� is the laser detuning. V (R) = C/R

6 is the repulsive po-
tential due to the dipole-dipole interaction between Ry-
dberg atoms, that is responsible for the Blockade mech-
anism [45]. In practice, we define a blockade radius Rb

such that V (Rb/a) = ⌦, where a is the distance between
two neighbouring Rydberg atoms. Finally, we note that
the sum over all possible pairs is truncated to a sum over
the neighbours separated by a distance cuto↵ Rc = 2 or
Rc = 4. The choice Rc = 2 is taken mainly to compare
with the DMRG [22, 23] results reported in Ref. [41].
The atom configurations of this model can be mapped

to an L⇥L⇥3 array of binary degrees of freedom where L
is the size of each side of the Kagome lattice. Taking this
observation into account, we enlarge the local Hilbert
space size from 2 to 8 to be able to feed-in/sample 3
spins locally at once to/from the 2DRNN, as illustrated
in Fig. 3. The latter allows us to map our Kagome lattice
with a local Hilbert space of 2 to a square lattice with
enlarged Hilbert space of size 23 = 8 and which we can
study using our 2DRNN wave function.
To confirm the correctness of our method, we optimize

our ansatz to find the ground state at Rb = 1.7 and
� = 3.3 and with Rc = 2, which has a nematic order ac-
coding to the DMRG results [41]. In Fig. 6(a), we plot the
two point correlations hn0nri. The results corroborates
the DMRG finding. We also find that this state retains
a nematic order when using a cuto↵ radius Rc = 4. Fur-
thermore, we optimize our ansatz at the ground state of
the point Rb = 2.1 and � = 3.3 with two di↵erent values
of the cuto↵ radius Rc = 2, 4. For Rc = 2, the ground
state is known to have a staggered order according to
DMRG results. With our ansatz for Rc = 2, we find a
broken symmetry state with a staggered order as shown
in Fig. 6(b), such excitations are separated by a mini-
mal distance

p
7 on the bulk. For Rc = 4, the ground

state becomes disordered with a short-range order as il-
lustrated in Fig. 6(c). The latter shows the importance of
choosing a large cuto↵ radius to obtain realistic results,
as demonstrated previously with QMC results applied to
the Rydberg Hamiltonian on the square lattice [48].
Due to the frustrated nature of this model that induces

local minima in our optimization landscape, we supple-
ment our 2D RNN wave function with annealing with
an initial pseudo-temperature T0 and Nannealing. Further
details about the hyperparameters are provided in Ap-
pendix. E.
In Ref. [41], the DMRG results suggest the potential

of the existence of a spin liquid phase for this model. In
our paper, we show that the ground state at Rb = 1.95
and � = 3.5, which is in the expected spin liquid region
according to Ref. [41], is rather a disordered state with
no topological order. To show the latter, we first plot the
correlations hn0nri in Fig. 7(a). The results show that
the extracted state has short-range order.
To investigate the existence of a spin-liquid in this

regime, we calculate the TEE � using the Levin-Wen con-

NATURE PHYSICS DOI: 10.1038/NPHYS2036 LETTERS

Quantum
critical 

fan

Topological
spin

liquid

Superfluid

sL

[(V/t) ¬ (V/t)c]L1/ν
T/

t
(V/t)c

V/t
0.1

0.2

0.3

0.4

¬8 ¬6 ¬4 ¬2 0 2 4 6 8

L = 12
L = 6

L = 18
L = 24
L = 30
L = 36

a b

ρ

Figure 2 | The phase diagram, structure factors and scaling at the quantum critical point. a, The schematic phase diagram of the kagome Bose–Hubbard
model (2). Insets show the structure factor (Fourier transform of the equal-time density–density correlation function) for V/t = 6 and 8 at high T (β = 3,
top) and low T (V/t = 8 and β = 48, bottom) in the spin-liquid phase. b, Data collapse of the superfluid density, which in the vicinity of a continuous phase
transition should scale as ρs(L,V/t,β) = L−1F([V/t−(V/t)c]L1/ν ,β/Lz). Here, F is the scaling function, z is the dynamical critical exponent, and ν is the
correlation-length exponent. It follows from the above equation that if we plot ρsL as a function of [V/t−(V/t)c]L1/ν at fixed β/Lz then the curves for
different system sizes should collapse onto the universal curve F for appropriate values of ν and (V/t)c, as shown for ν = 0.6717, (V/t)c = 7.0665,
and β/L = 2.

Naively, because calculating γ requires complete knowledge
of the ground-state wavefunction (through ρA), previous efforts
to calculate it have been restricted to models that can be solved
exactly either analytically (for example the toric code) or through
numerical exact diagonalization on small size systems (for example
the triangular lattice dimer model16). The ability to use γ as a
general tool to search for and characterize non-trivial topologically
ordered phases has been hindered by the inability to access the
wavefunction in large-scale numerical methods, namely QMC,
currently the only scalable quantum simulation method in 2D and
higher. However, with the recent introduction of measurement
methods based on the ‘replica trick’, QMC is now able to access
Sn(A) for n≥ 2 (ref. 17), therefore giving one a method to calculate
γ in large-scale simulations of quantum spin liquids.

Using stochastic-series-expansion QMC (refs 18,19), we sim-
ulate a hard-core Bose–Hubbard model on the kagome lattice,
with nearest-neighbour hopping and a six-site potential around
each lattice hexagon,

H = −t
∑

〈ij〉
[b†

i bj +bib†
j ]+V

∑

!
(n!)2 (2)

where b†
i (bi) is the boson creation (annihilation) operator, and

n! = ∑
i∈!(ni −1/2), where ni = b†

i bi is the number operator. As
mentioned above, variations of this model with more complicated
spin interactions are known to harbour a robust spin-liquid ground
state8–10. In this paper, we consider the simplified Hamiltonian
(equation (2)), with only nearest-neighbour hopping, which may
be more amenable to construction for example in real cold atomic
systems. We observe a transition at low temperature between a
superfluid phase and an insulating phase for (V /t )c ≈ 7.0665(15)
(Fig. 2). For V /t > (V /t )c the superfluid density scales to zero,
and density and bond correlators are featureless (similar to the case
discussed in ref. 9). This strongly suggests that the insulating phase
is a spin liquid. To characterize it, we calculate the topological EE,
equation (1) with n = 2, which for a Z2 topological phase should
approach 2ln(2) in the limit T → 0 (ref. 13). The regions Ai are
shown in Fig. 1 for an L= 8 system; these are scaled proportionally
for the other system sizes studied in this paper, where L is always
a multiple of 8. Results for γ as a function of inverse temperature
β = t/T are shown in Fig. 3 for severalV /t .

In the topological phase (V /t = 8) we see two distinct plateaux,
at differing temperatures, with a non-zero topological EE as T → 0.
The phenomenon is known to occur in other models, such as

the toric code20, where the topological EE at zero temperature
of 2 ln(2) can be viewed as a sum of electric and magnetic
contributions, each contributing ln(2). If the electric and magnetic
defects have different energies, theory predicts two distinct plateaux
corresponding to these individual crossover temperatures20, as
seen in our data. However, at any fixed non-zero temperature,
in the limit of large L, the topological EE vanishes, as the
probability of having thermally excited defects in the annulus A1
(Fig. 1) tends to unity. Indeed, under the assumption that the
probability of having a defect is proportional to L2 exp(−E/kBT ),
where E is the defect energy, the temperature required to see
accurate plateaux in the topological EE scales logarithmically
with L. In Fig. 3, we show finite-size scaling data consistent with
this logarithmic scaling.

Our value for the topological EE at the higher-T plateau is
indeed very close to ln(2), becoming more accurately quantized at
larger system sizes (Fig. 3b). The value of 2ln(2) at the lower-T
plateau is not as accurately quantized for L= 8, owing to finite size
effects. However, for Z2 (and many other) topological theories, the
high-T plateau is sufficient to fully characterize the emergent gauge
symmetry. Namely, the set of low-energy quasi-particles (either
electric or magnetic particles in the Z2 case) closes under fusion,
and the difference between the upper and lower plateaux equals the
logarithm of the total quantum dimension of this set. Therefore,
the Z2 result can be generalized for other discrete gauge theories,
where the high-T plateau is always half of the low-T plateau (note
for non-Abelian theories this requires that the low energy particles
be electric). Indeed, we observe a high-T plateau consistent with
this result, confirming to high accuracy that our spin liquid has an
emergent discrete Z2 gauge symmetry.

In the superfluid phase, the topological EE tends to zero asT →0
(Fig. 3). However, surprisingly, for V /t = 6 we observe a plateau
in the topological EE at intermediate temperatures, T ∼ t . This
behaviour should occur near other transitions out of topological
phases. To understand the physics and illustrate the ubiquity of this
effect, we consider the same phenomenon in the toric code induced
by adding a parallel magnetic field. Consider a square-lattice toric-
code Hamiltonian H = −U

∑
+
∏

i∈+S
z
i − g

∑
!
∏

i∈!Sxi −h
∑

i S
z
i ,

where the first vertex term penalizes vertices that do not have an
even number of up spins on the legs of the neighbouring bonds, and
the second sum is over plaquettes. Suppose U ) g . By increasing
h/g , we induce a T = 0 phase transition from a topological phase to
a trivial phase. In a non-zero temperature regimewhereU )T )g ,
the problem becomes classical: the quantum dynamics induced by
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Kitaev-Preskill construction—


