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Supplementary Information: Figures
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Figure S1: Depicts the global efficiency E as a function of decreasing random rewiring prob-

ability p € {0,1/30,...,29/30,1}: Coloured lines indicate values of heat kernel parameter
7€{0,10715 = ¢,1,8,10 = §}.
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Figure S2: a-d: Four independently evolved networks, randomly selected, where in each the
pair (7,p) = (5,0.522). Rows and columns of adjacency matrices have been permuted to
visualise the modules, in accordance with (/).



Supplementary Information: Adaptive rewiring algorithm us-
ing MATLAB

n=100; % number of vertices

m=round (2xlog(n)*(n—1)); % number of edges

tau=1; % time parameter of heat kernel detmining diffusion rate
p=0.3; % probability of randomly rewiring

k=4xm; % number of edge rewirings

% Generate initial random (symmetric) adjacency matrix
inds=find (triu (ones(n)—eye(n)));
randind=inds (randperm (2\nx*(n—1),2\m) ) ;

A=zeros(n); A(randind)=1; A=A+A";

% predefined for saving computational cost
I=eye(n); logl = logical(Il); IND=1:n;

for edge_rewire = 1:k
deg=sum(A,2); % vector of vertex degrees
% select a vertex uniformly randomly such that it has both
nonzero degree and not fully connected to rest of
network
v = find (logical (deg>0 & deg<(n—1))); % vertex v
v = v(randi(length(v)));

% randomly rewire with probability p. determine vertices
u_-1 and u.2

if rand >= p % rewire by network diffusion
% calculate the graph exponential heat kernel, h(t),

for t=tau

deg(“deg)=1; deginv=1./sqrt(deg);
L =1 — bsxfun(@times, bsxfun(@times,A,deginv) ,deginv’);
h=expm(—tauxL) ;

ind=IND; ind(v)=[]; % prevent self—coupling
[T,u_1] max(A(:,v)./h(:,v));
[T,u_2] max ("A(ind ,v).xh(ind ,v));
u_2=ind(u.2);
else % rewire randomly
u 2=find ("TA(:,v)); u2(u2==v)=[]; % prevent self—



coupling
u_2=u_2(randi(length(u_2)));
u_l=find(A(:,v)); u_l=u_l(randi(length(u_1)));
end
% edges are rewired
A(u2,v)=1; A(u_l,v)=0;
A(v,u2)=1; A(v,u_1)=0;
% randomly permute adjacency matrix to eliminate any
ordering of vertices
rnd=randperm(n) ;
A=A(rnd ,rnd) ;

end
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