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Update Rule
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Hebbian Storage

(3) 7= X[0f pattern 17HE MZ& If: & neuronO| €2 0| H
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(4) Hebb rule: p7f pattern2| 7|01 & StLt2| weightOf| g4t



Signal and Crosstalk
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(5) pattern vOi| O|O| ==Hsl| ATt 7HESH A EHQ| net input = signal € _i*v + CHE patternOf| Al 2 crosstalk.
(6) crosstalk 7t S|gnal% HIs Sl M X, C > 10| H bit i7f unstable



Storage Capacity

Perror — %[1 — eI‘f(\/N/Qp)] (7)

Pmax ~ 0.138 N ®

(7) random patternOi| A bit StLt7} unstable® 2HE. p/NOI| Tt 2| &
(8) avalanche77}A| 2 2{8t X[CH X & pattern =



Energy Function
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(9) network &FEHC| energy. & w_ij7} &dt= #A7F MFEFF Z3. (ex w_ij=1, S_i=1, S_j= -1/ w_ij= -1, S_i= -1, S_j=1)
(10) update2 neuronO| £ &S| M energy= & &4 — attractor = local minimum
(11) pattern2t2| overlapO| 25 HOtX|[= energy. M 71SHH Hebb rule (4)2 &<



Mixture States

€m1X — sgn (g ,ul giﬁbz 1 gi,u?)) (12)
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(12) M| pattern 22| 22 = THE AEf. X &SHA| AUKX| T stabledt spurious state



Ising Analogy and Glauber Dynamics

H = —%Zwijsisj B heXtZSi (13
ij ¢

PI’Ob(SZ' — ::1) = 7 —|—eXp1(ZF2ﬁhi)’ ﬁ — % (14)

(13) Ising model2| energy. h_ext = 00| H (9)2} & &

(14) Glauber dynamics: pseudo-temperature TO| Al neuronO| & %X 2 £ update E



Mean Field Theory

<Si> = tanh wa + Bh (15)

<S> = tanh (5J<S>) (16)
<Si> = m giy = M= tanh(ﬂm) (17)

(15) mean field approximation: CH& neuronol HEIE BT (S )= CHX| (probability7t 10] ofLi = =7b=E] stLto)
(16) ferromagnet?| self-consistency &1. J > 1€ M2 (S) #0 (T_c =J)
(17) p « N2 I pattern retrieval. (16)0} Z€2 Z0|E2 T ¢c=1
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Critical Load
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(18) load parameter: neuron StLIE X & ot pattern <=
(19) T = 00| M retrieval 3ll(m > 0)7t Z2X5t= A, y = m / (2ar)
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