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This book provides a comprehensive, in-depth overview of elementary
mathematics as explored in Mathematical Olympiads around the world.
It expands on topics usually encountered in high school and could even
be used as preparation for a first-semester undergraduate course. This
first volume covers Real Numbers, Functions, Real Analysis, Systems of
Equations, Limits and Derivatives, and much more. As part of a
collection, the book differs from other publications in this field by not
being a mere selection of questions or a set of tips and tricks that
applies to specific problems. It starts from the most basic theoretical
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principles, without being either too general or too axiomatic. Examples
and problems are discussed only if they are helpful as applications of
the theory. Propositions are proved in detail and subsequently applied
to Olympic problems or to other problems at the Olympic level. The
book also explores some of the hardest problems presented at National
and International Mathematics Olympiads, as well as many essential
theorems related to the content. An extensive Appendix offering hints
on or full solutions for all difficult problems rounds out the book.
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Biological models are known as living systems needed for experimental
studies. On similar objects one could analyze characteristics, features,
and laws of biological processes occurred in real complex organisms,
but also clearly seen in more simple living systems, better suitable for
experimental studies. In fundamental studies of plant excretory
function various simple model systems also may be used. Modeling of
processes is one of the experimental approaches to study mechanisms
of intercellular signaling in chemical communication of organisms. Not
much we know about cellular models can be used in vital regime
without fixation and vivisection. That is why similar model systems are
of our interest today. Plant model systems suitable for vital microscopic
analysis of excretory function studied by the author the last 15 years
are represented in this monograph. Attention is paid to new cellular
models that permit to estimate the accumulation and release of the
secretions, their biological effects, including signaling and contacts
with other cells.


