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Abstract: In this paper, a two-layered service provider system is considered in which
one layer directly interacts with a client system and each member of the first layer is
supported by a sub-group of members in the second layer, in completing a task put
forth by the client. The mathematical model presented is a modification of an existing
model studied by the authors. Since different groups are working on the task, a con-
sensus is to be achieved by the system. In terms of mathematics, sufficient conditions
are established on the system parameters so that the solutions remain asymptotically
close to each other, and upon restricting the inputs, the solutions become bounded.
This means that all the solutions approach a bounded solution of the system, im-
plying that a consensus is formed. Once it is established that all members of the
system are working together, it is necessary to meet the requirements of the client.
Mathematically, it is achieved in terms of asymptotic stability of the desired solution
through the Lyapunov functional method. For this, a set of sufficient conditions is
obtained for the parameters and the functional relations of the system. Numerical
examples are provided to verify the results and are supported by simulations. On
the whole, our study provides a reliable service provider system that understands the
requirements of the client, makes the assessment of its own capacities, gets back to
the client for proper inputs and finally, delivers the output desired by the client.
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