
Model A Model B Model C

Lagrangian  
functions

energy

effective 
update 

rule 
⌧
dxi

dt
=

NhX

µ=1

⇠iµf
⇣ NfX

j=1

⇠µjVj

⌘
� xi

<latexit sha1_base64="O4lfkPWkIOnYB3bh4/aOjnxzZNQ="></latexit>

⌧
dxi

dt
=

NhX

µ=1

⇠iµsoftmax
⇣ NfX

j=1

⇠µjxj

⌘
� xi

<latexit sha1_base64="QzgXwYVVahHyOZtx4JI9OSX9kB8="></latexit>

E = �
NhX

µ=1

F

✓ NfX

i=1

⇠µi
xiqP
j x

2
j

◆

<latexit sha1_base64="jh4ZhGnp+4tYhO535wWwXY/Vv5Q="></latexit>

⌧
dxi

dt
=

NhX

µ=1

⇠iµf

 NfX

j=1

⇠µj
xjpP
k x

2
k

�
� xi

<latexit sha1_base64="zyBwHnaIQTtMr8dG0XXx4034uzo="></latexit>

E = �
NhX

µ=1

F
⇣ NfX

i=1

⇠µiVi

⌘

<latexit sha1_base64="TdU9piz7He8PzzcfmO2NjtB3kMQ="></latexit>

Lh =
NhX

µ=1

F (hµ)

<latexit sha1_base64="Yo05BQuFt2lqtHpMydFeRd39Z38=">AAACEXicbVDLSsNAFJ3UV62vqEs3g0Wom5JUQTeFoiAuRCrYVmhimEwnzdCZJMxMhBLyC278FTcuFHHrzp1/4/Sx0NYDFw7n3Mu99/gJo1JZ1rdRWFhcWl4prpbW1jc2t8ztnbaMU4FJC8csFnc+koTRiLQUVYzcJYIg7jPS8QfnI7/zQISkcXSrhglxOepHNKAYKS15ZuXKC2EdOjLlDqOcKullDk/rdn6fXXthDi8qoaeFQ88sW1VrDDhP7Ckpgymanvnl9GKcchIpzJCUXdtKlJshoShmJC85qSQJwgPUJ11NI8SJdLPxRzk80EoPBrHQFSk4Vn9PZIhLOeS+7uRIhXLWG4n/ed1UBaduRqMkVSTCk0VByqCK4Sge2KOCYMWGmiAsqL4V4hAJhJUOsaRDsGdfniftWtU+qtZujsuNs2kcRbAH9kEF2OAENMAlaIIWwOARPINX8GY8GS/Gu/ExaS0Y05ld8AfG5w8p2ZyY</latexit>

Lh = log
⇣ NhX

µ=1

ehµ

⌘

<latexit sha1_base64="Qd131YEryimALFvjP51gk3k1OCY="></latexit>

Lh =
NhX

µ=1

F (hµ)

<latexit sha1_base64="Yo05BQuFt2lqtHpMydFeRd39Z38=">AAACEXicbVDLSsNAFJ3UV62vqEs3g0Wom5JUQTeFoiAuRCrYVmhimEwnzdCZJMxMhBLyC278FTcuFHHrzp1/4/Sx0NYDFw7n3Mu99/gJo1JZ1rdRWFhcWl4prpbW1jc2t8ztnbaMU4FJC8csFnc+koTRiLQUVYzcJYIg7jPS8QfnI7/zQISkcXSrhglxOepHNKAYKS15ZuXKC2EdOjLlDqOcKullDk/rdn6fXXthDi8qoaeFQ88sW1VrDDhP7Ckpgymanvnl9GKcchIpzJCUXdtKlJshoShmJC85qSQJwgPUJ11NI8SJdLPxRzk80EoPBrHQFSk4Vn9PZIhLOeS+7uRIhXLWG4n/ed1UBaduRqMkVSTCk0VByqCK4Sge2KOCYMWGmiAsqL4V4hAJhJUOsaRDsGdfniftWtU+qtZujsuNs2kcRbAH9kEF2OAENMAlaIIWwOARPINX8GY8GS/Gu/ExaS0Y05ld8AfG5w8p2ZyY</latexit>

Lx =

vuut
NfX

i=1

x2
i

<latexit sha1_base64="/rLMhrF1jXhmcLH/OtFuojdHSH0=">AAACE3icbVBNS8NAEN34WetX1KOXxSKIh5JUQS+C6MWDSAVrhSaGzXajS3eTuDuRlpD/4MW/4sWDIl69ePPfuP04aPXBwOO9GWbmhangGhzny5qYnJqemS3NlecXFpeW7ZXVS51kirIGTUSirkKimeAxawAHwa5SxYgMBWuGneO+37xnSvMkvoBeynxJbmIecUrASIG9fRp08QH29J2C3NOZ9ASXHHSQ8wO3uM7PgqjA3YBf14rArjhVZwD8l7gjUkEj1AP702snNJMsBiqI1i3XScHPiQJOBSvKXqZZSmiH3LCWoTGRTPv54KcCbxqljaNEmYoBD9SfEzmRWvdkaDolgVs97vXF/7xWBtG+n/M4zYDFdLgoygSGBPcDwm2uGAXRM4RQxc2tmN4SRSiYGMsmBHf85b/kslZ1d6q1893K4dEojhJaRxtoC7loDx2iE1RHDUTRA3pCL+jVerSerTfrfdg6YY1m1tAvWB/f9WOeNw==</latexit>

Lx =
1

2

NfX

i=1

x2
i

<latexit sha1_base64="VOyfxk69hordk6reuZwZlllNjEw=">AAACF3icbVDLSsNAFJ34rPUVdelmsAiuSlIF3RSKblyIVLAPaNIwmU7aoTNJmJlIS8hfuPFX3LhQxK3u/BunbRbaeuDC4Zx7ufceP2ZUKsv6NpaWV1bX1gsbxc2t7Z1dc2+/KaNEYNLAEYtE20eSMBqShqKKkXYsCOI+Iy1/eDXxWw9ESBqF92ocE5ejfkgDipHSkmeWb7wRrEInEAindpZWMkcm3GGUUyW9lFbtrJveekEGRx7tVjyzZJWtKeAisXNSAjnqnvnl9CKccBIqzJCUHduKlZsioShmJCs6iSQxwkPUJx1NQ8SJdNPpXxk81koPBpHQFSo4VX9PpIhLOea+7uRIDeS8NxH/8zqJCi7clIZxokiIZ4uChEEVwUlIsEcFwYqNNUFYUH0rxAOkI1I6yqIOwZ5/eZE0K2X7tFy5OyvVLvM4CuAQHIETYINzUAPXoA4aAINH8AxewZvxZLwY78bHrHXJyGcOwB8Ynz+LXZ+M</latexit>

Lx =

NfX

i=1

|xi|
<latexit sha1_base64="KfSYp7tSVWsaPmlHCONckDEgPpo=">AAACDHicbVDLSsNAFJ3UV62vqks3g0VwVZIq6KZQdONCpIJ9QBPDZDpph84kYWYiLWk+wI2/4saFIm79AHf+jdM2C209MHA451zu3ONFjEplmt9Gbml5ZXUtv17Y2Nza3inu7jVlGAtMGjhkoWh7SBJGA9JQVDHSjgRB3GOk5Q0uJ37rgQhJw+BOjSLicNQLqE8xUlpyi6Vrdwir0JYxtxnlVEk3oVUrvU9uXD+F46FLxzplls0p4CKxMlICGepu8cvuhjjmJFCYISk7lhkpJ0FCUcxIWrBjSSKEB6hHOpoGiBPpJNNjUniklS70Q6FfoOBU/T2RIC7liHs6yZHqy3lvIv7ndWLlnzsJDaJYkQDPFvkxgyqEk2ZglwqCFRtpgrCg+q8Q95FAWOn+CroEa/7kRdKslK2TcuX2tFS7yOrIgwNwCI6BBc5ADVyBOmgADB7BM3gFb8aT8WK8Gx+zaM7IZvbBHxifP2jQmzs=</latexit>

E =
1

2

NfX

i=1

x2
i � log

⇣ NhX

µ=1

exp(

NfX

i=1

⇠µixi)
⌘

<latexit sha1_base64="9NV0hprB8jfuQ6gfI9K2dlbK7ls="></latexit>


