
S2 Appendix: Network Representation of the GIGM Model
In this section we construct a graph representation of the GIGM model. A graph G(V, E),
consists of a set V = {xi}, i = 1, . . . , n of nodes and a set E of directed edges, where each edge
is identified by an ordered pair {xi, xj} of nodes xi, xj ∈ V .

Complex networks typically consist of two parts; a set of nodes with their interconnections
which represent the topology of the network, and the dynamics which describes the time
evolution of the network nodes. The prescribed dynamics of the nodes can be linear or
non-linear. We can construct a complex network from a dynamical system, simply by
considering a state variable as a node and by drawing a directed edge from a node xi to another
node xj if xi appears in the time derivative of xj . We call driver nodes, the nodes which directly
connect to the external inputs. We call target nodes, the nodes which have prescribed state that
must be satisfied at the final time [50].

A network representation of the GIGM model is shown in S1 Fig. Each one of the state
variable xi, i = 1, · · · , 17, in Eqs. (S1)-(S9) is associated with a node (shown as a green circle
in the figure). A directed edge (shown as a black arrow in the figure) is drawn from node xi to
node xj , if the state xi appears in the time derivative of the state xj . For instance, as Gt appears
on the right hand side of Eq. (S1a), there exists an edge from node Gt to node Gp. In the model
in Eqs. (S1)-(S9), uI and uG are the external inputs acting on the nodes Isc1 and Hsc1,
respectively. Thus the set of drivers node D = {Isc1, Hsc1}. In this model as the plasma
glucose Gp is the only variable we are trying to affect through the control action, thus the set of
target nodes T = {Gp}. In the figure, the driver nodes are colored cyan and the target node are
colored magenta. As can be seen, the effect of the control inputs on the target node is mediated
by the network structure, thus this particular structure plays an important role in our ability to
control the network output. While the effect of the network topology has been investigated in the
case of linear network dynamics, see e.g. [70-81], the case of nonlinear networks has so far
received only limited attention [82-85]. Reference [42] and this paper investigate this problem in
the context of two applications of interest to the medical field.
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