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This series of eight lectures will be devoted to mathematical foundations of nonlinear
and linear elasticity. We will start with the basic setting of the problem, with the notion of
deformation and displacement, and with the axiom of the existence of the stress vector in
elastic solids. Further, we are going to discuss Lagrangian description, deformation gradients,
measures of deformation and transformation rules for line, surface and volume elements.
We will also analyze equilibrium equations in the reference and deformed configurations
of the body and discuss various definitions of stress (Cauchy, Piola-Kirchhoff, Kirchhoff).
Special attention will be paid to applications of the theory of compensated compactness to
nonlinear (hyper)elasticity (weak convergence of minors of deformation gradients) and to
various convexity properties of stored energy functions. We will also prove the existence of
equilibrium states for polyconvex materials with various additional properties. Finally, we
shall discuss the existence of a solution in linearized elasticity and prove Korn’s inequality. If
time permits, we will mention some open problems and models describing modern materials
(shape memory alloys, elastomers), too.

We will assume some basic knowledge of Lebesgue and Sobolev spaces as well as of ele-
mentary linear functional analysis (Hahn-Banach theorem, weak convergence, Riesz theorem,
Lax-Milgram lemma). No physical background is needed but may be advantageous.
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This lecture series will take place in room 30.02.003 during November 2014, Wednes-
days 14.15–15.45 and Thursdays 14.15–15.45. The first lecture will be on the 5th of
November 2014.

Prof. Kruž́ık will be a visiting professor of the Mathematical Institute, University
of Würzburg during November 2014. His stay is funded by a special grant of the Board of
Governors of the University of Würzburg for international visiting professors.


