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Abstract:

The combination of topology and algebra has a long—standing history. From the
intersection and integration of topology and algebra, there generates the
theory of the topological algebra, which has become one of the active front
research field in the study of general topology. In recent years, members of
the project team have opened up the research approach to the theory of
generalized metric spaces in Topology Algebra. Focusing on several open
problems about three spaces in (para-)topological groups raised in the 2008
edition of monograph “Topological Groups and Related Structures”, the project
team will explore approaches of solving Arhangelsk’ii and Tkachenko’ s
problems by using methods of set theory, topology, algebra and statistics,
and will form gradually a research base of Topological Algebras in China. The
project team goals at to publish more than 30 papers in journals with
international influence and one monograph, and to make our research work

being on the frontier of the field.
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Abstract (Brief description of research background, main methods,
contributions, and research data):

Topological algebra is an active research field on general topology in recent
years, in which the three—spaces problem has become one of the links between
topology and algebra. This project first proposed and studied the
three—spaces problem in para(or quasi)topological groups, discussed the weak
first—countability in free (Abelian, para)topological groups over generalized
metric spaces. It published three books and 74 papers in which 24 papers were
published in Topology and its Applications, and held 5 academic conferences.
The main results are to prove that local compactness, connectedness and every
compact set being first—countable are the three—spaces property in
paratopological groups, and first—countability is the three—spaces property
in Abelian paratopological groups; characterize that countable tightness,
k—spaces property, k R-spaces property and Fréchet property in free (Abelian,
para) topological groups over generalized metric spaces; and answered some
questions posed by A.V. Arhangel’ skii and M. Tkachenko in “Topological
Groups and Related Structures” . The exploration in general topology and its
applications will promote the integration and development of set theory,

topology, algebra and uncertainty research.
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