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Learning objectives

Introduction to a unified theory as a generalization of classical mathematical analysis, based on extension
of the usual algebraic operations, and further applications in various fields (nonlinear equations,
optimization, multicriterial decision making).

Learning outcomes
Acquiring full knowledge in a contemporary theory as generalization of analysis and its applications.

Syllabus

Semirings on intervals on the real line. Pseudo-integrals, pseudo-convolution and pseudo-Laplace
transform. Limit approach to the idempotent case via generated case. Pseudo-linear principle of
superposition. Application to nonlinear partial differential equations. Further generalizations. Idempotent
semirings. ldempotent algebra and linear algebra. ldempotent measure and Maslovljev integral.
Connection between probability theory and optimization theory via idempotent analysis. Idempotent
functional analysis. Idempotent principle of superposition and applications to generalized solutions of the
Hamilton-Jacobi equations. Applications in optimization theory.
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Teaching methodology
Plenary lectures, problem sessions, independent presentations carried out by students.

Grading method (maximal number of points 100)

Pre-exam obligations points Final exam points

Colloquia 50 Oral exam 50




