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Descriptions of motion. The referential (Lagrangian) and spatial (Eulerian) descriptions.
Deformation gradient.

Stretch ratio. Deformation and strain tensors.

Area, volume, and angle changes.

Polar decomposition of deformation gradient.

Principal stretches and principal directions, spectral representation of the stretch tensors.
Displacement vector. Displacement gradient. Geometrical linearization.
Velocity and acceleration fields. Material time derivative.

Velocity gradient tensor. Rate of deformation and spin (vorticity) tensors.
Material time derivatives of the line, area, and volume elements.

Material derivatives of deformation and strain tensors.

Force, traction stress. Cauchy, first and second Piola-Kirchhoff stresses.
Objectivity. Objective stress rates.

Conservation of mass. Continuity equation. Reynolds' transport theorem.
Balance of linear and angular momentum. Cauchy's equations of motion.

Balance of mechanical energy.



