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The pioneer work of Robert Parr in the identification of intuitive concepts with great 
chemical significance, such as electronegativity and hardness, with fundamental variables 
of density functional theory, set the basis for a deeper understanding of these quantities, 
their usefulness and their limitations in studies of a wide variety of chemical interactions. 
Additionally, through this theoretical framework, he was able to introduce new important 
concepts at the global, local and non-local levels, and to establish relationships among all 
these quantities. This approach provides a chemically meaningful language that has become 
an important support in many studies of electronic structure, and represents nowadays a line 
of thought within theoretical chemistry. An important aspect is that this development has 
been based, basically, although not entirely, in the zero temperature condition, a situation 
that has had two important consequences. On one hand, the restriction of zero temperature 
leads in some cases to quantities that are mathematically “ill defined”, or to relationships 
among them that are only valid in this limit. On the other hand, the effects of temperature 
on these quantities had not been quantified. 
 
Thus, in this talk we will present an analysis of these chemical reactivity concepts in the 
Hohenberg-Kohn-Mermin formalism, within the grand canonical ensemble, to obtain the 
corresponding temperature dependent expressions, to establish the general relationships 
among them, and to show how to obtain well behaved quantities, in the cases where they 
are “ill defined” at zero temperature. 
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