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The past few years, a lot of studies devoted to the discovery of universal relations
(equation of state independent relations). The significance of such expressions can be
understood if we consider that they offer the opportunity for testing general relativity in a way
that is independent on the nuclear equation of state and they also allow us to impose constraints
on the structure of neutron stars. The aim of this work is twofold. Firstly, we wish to clarify if
hot equations of state are able to reproduce established universal relations. Secondly, we
investigate a possible universal connection between the binding energy and the dimensionless
tidal deformability of a neutron star. These two bulk properties are associated with two very
important candidates for multimessenger signals, binary neutron star mergers and supernova
explosions. We find that the predictions of hot equations of state do not agree with the
predictions from accepted universal relations. Subsequently, the use of universal relations,
when thermal effects are present, may be erroneous. Additionally, we find that, for moderate
neutron star masses, the binding energy and the dimensionless tidal deformability of a neutron
star satisfy a universal relation. The latter allows us to impose constraints on the binding
energy of 1.4 Msun neutron star, using information from the analysis of the GW170817 event.
Finally, we are able to present a universal relation between the compactness, the binding
energy and the dimensionless tidal deformability, which is independent on the employed
equation of state for zero and finite temperature.
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