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4. Potential Applications
Our world is full of complex systems: our financial

systems determine exchange rates, our social systems

are the starting point for predicting epidemics and

population change, and we use many models of

physics to predict the extent of climate change. My

results can also be applied to more general problems:

by extending mapping diagrams into commutative

diagrams, they can help to deeper understand robust

nonlinear models, such as AI.
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One of today’s greatest scientific challenges is the task of understanding and modeling real-world, complex systems whose
inner dynamics originates from various interactions between a huge number of elements. The task of understanding the
behavior of such systems still remains an outstanding trial of computational and intellectual strength. In my research, I
investigated the circumstances of the reduction of such system to lower dimensional ones, decreasing the time and computer
storage required to find important features. Due to the general formulation, these results may have applications in the
optimization and deeper understanding of robust nonlinear models which I want to investigate in the future.

1. Deterministic systems
In a deterministic system, the state at
any time, together with the inner
dynamics unambiguously specifies all
the future states. It is often practical to
start the description of such systems
with the study of a greater number of
quantities with simple time evolution,
then directly specifiing the states of
the original system as shown in Figure
1. The task is to use our knowledge
about the higher-dimensional
description of the system (𝚪) to create
a lower-dimensional undestanding of it
(𝛄), as shown in Figure 2.

3. Modeling with (semi)Riemannian manifolds
Of particular relevance for modern applications are the more general modelling
spaces, where local geometries and global notions of the neighborhood are
given. For these, it is also possible to construct a suitable solution using the result
prescribed for Euclidean spaces, as shown in Figure 4.

Figure 1. Directly specifying the time evolution of new parameters

Figure 4. Solving the problem for manifolds using embedding

Figure 3. Multilinear decomposition

of the solution for the problem

Figure 2. Equivalent reformulation of 
the problem with commutative

mapping diagram

2. Euclidean model spaces
Euclidean spaces generalise the well-
known geometry of ordinary 3D
space. If the states of the system
under consideration can be identified
with the points of such a space, i.e.
can be described with a fix amount of
real numbers, the solution of the
problem exists, shown in Figure 3.
.
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