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7.9 THUNDER Models . . . . . . . . . . . . . . . . . . . . . . . . . 359
7.10 Abstract Model Formulation . . . . . . . . . . . . . . . . . . . . 365

8 Numerical Techniques 373
8.1 Quadrature Techniques . . . . . . . . . . . . . . . . . . . . . . . 374
8.2 Numerical Approximation of the Rod Model . . . . . . . . . . . 385
8.3 Numerical Approximation of the Beam Model . . . . . . . . . . 393
8.4 Numerical Approximation of the Plate Model . . . . . . . . . . 402
8.5 Numerical Approximation of the Shell Model . . . . . . . . . . . 406

A Glossary of Terms 411

B Mathematical Theory 429
B.1 Dirac Sequences . . . . . . . . . . . . . . . . . . . . . . . . . . . 429
B.2 Compactness of the Polarization Operator . . . . . . . . . . . . 431
B.3 Continuity of the Homogenized Energy Model . . . . . . . . . . 434



book
2005/4/3
page ix

i

i

i

i

i

i

i

i

Contents ix

C Legendre Transforms, Calculus of Variations, Mechanics Princi-
ples 437
C.1 Legendre Transforms . . . . . . . . . . . . . . . . . . . . . . . . 437
C.2 Principles from the Calculus of Variations . . . . . . . . . . . . 439
C.3 Classical, Lagrangian and Hamiltonian Mechanics . . . . . . . . 442

D Inversion Algorithm 447

Bibliography 449

Index 489


