Matlab codes : Mean Field
Annealing solving graph

bisection
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A=2; N=1000;
tscale=0.995;
density=0.98;
T=graph_bisection_data(density,N,A);
loop=50;
W=T-A;
for 1 =1:1
MFA(15,T, loop, tscale,W);
end
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1 function T=graph_bisection_data(density,N,A)
2 - T = zeros(N,N);

3- [ for 1 = 1:N

4 - for j = 1i:N

5-— if rand(1,1) > density
6 — T(i,j) = 1;

7 - T(j,1) = 1;

8 — else

9 - T(i,j) = 0;

10 - T(j,1i) = 0;

11 - end

12|= if 1 ==

13 - T(1i,j) = A;

14 - end

15 - end

16 — end
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function MFA(temp,T, loop,tscale,W);
N=size(T,1);
v = (rand(N,1)-0.5)/10000;
sat = v'xv
vmini=NxN;
while sat < 0.999
[vl] = update_v(N,temp,v, loop,W);
sat = v1'xv1l/N;
Fv=v—tanh(1/tempxWxv) ;
std=sum(sign(vl)~=sign(v));
v=v1l;
[countl, count2,weil=o0c(v,T);
if countl==count2 & wei<vmini
vmini=wei;
end
temp = tempxtscale;
fprintf('Tmp:%7.5f %f sat:%7.5f sign_change %d %d-%d cut %d\n',temp,sum(abs(Fv)),sat,std,countl,count2,wei);
end
[countl,count2,weil=o0c(v,T);
fprintf('setl %d set2 %d cutsize %d edges %d\n',countl,count2,wei,sum(sum(T-diag(diag(T))))/2);
fprintf('minimal cut: %d\n',vmini);



function [countl,count2,cutsizel=oc(v,T)
N=size(T,1);
countl = 0;
count2 = 0;
cutsize = 0;

for 1 = 1:N
if v(i) > 0
countl = countl + 1;
else
count2 = count2 + 1;
end
for j = 1:N
if (sign(v(i))xsign(v(j)) < @) & (i~=j)
cutsize = cutsize + T(i,j);
end
end
end

cutsize=cutsize/2;



1 functlon [v] updéfe_v(N,temp,v,loop,W)

2 - u = zeros(N,1);

3- [lfor j = 1:1lo0p

4 — tempv=v;

5- [ for i = 1:N

6 — u(i) = W(i, :)*xv;

7 - v(i) =tanh(u(i)/temp);
8- end

9 - if sum(sum(abs(tempv-v))) < 0.0000001
10 — break;

11 - end

12 - end
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1 function T=graph_bisection_data(density,N,A)
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for j = 1:1loop

ttempv=v;

for 1 = 1:N

u(i) = W(i,:)*v;
v(i) =tanh(u(i)/temp);

end

end

Update

Asynchronously

if sum(sum(abs(tempv-v))) < 0.0000001

break;
end

Mean field equation
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Update
synchronously

% for 1 = 1:N

% u(i)

= W(1i,:) rv;

% M(i) =tanh(u(i)/temp);

% end
% toc

u = Wkv;
vV = tanh(u/temp);




How to speed up the program?
How to update neural
activations at batch and
asynchronously?
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LM coding

e Review Application of Matlab LM fsolve for learning MLP

e Apply Matlab LM fsolve to synchronously updating v(i) of the
same module

Mean field equation

Vv, = tanh(ﬂi W,V )
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Mean field equation
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u;, = ZWUVJ Pr(s) is proportional to exp(fu;)
2004 IEEE SMC-B J#

(T — Aym; + =3 ym; (28)

u; = Z i — A)m; —.Z Viqs — M1 )TN 5

’ iAi T Bl Y e
m; = tanh([u;) (29)
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Wi = §(Tij — A) + > B(fm.,f'm,j — Vi;) (30)

v;; = tanh(Bw;;). (31)



