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SYLLABUS:

Introduction. Motivation and application context of Finite Elem&lethod E.E.M.).
Presentation of matrix methods for mechanics bgatlistiffness.

F.E.M for 1-D problems. Prismatic rod (in tension/compression, torsioanglbending) by a
universally applicable approach (weak form andafsategration identities) that does not
rely on potential functions, energy theorems, letiegrodifferential field equations,
differentiability requirements, types of boundaonditions.

Shape Functions. Types (Lagrange, Hermite), analytical and numeiid&gration, stiffness
and mass matrices, and vectors of work-equivalenhgistent”) nodal “loads”. Elements of
computer implementation.

Multidimensional F.E. Element types (simplex, DeCartes, serendipity,geeétc.) and
corresponding shape functions. Isoparametric elesn&auss quadrature.

Solution of large-scale sparse linear systems. Incomplete factorizations and iterative solvers.
Vector solvers and Preconditioning. Mixed approache

Time dependence. Step-by-step integration (explicit and impliciheenes). Linear problems
(eigen-analysis, spectral analysis).

Non-linearity. Sources (geometry, material). Handling (quasi-Neyetc.)

Introduction to special topics. Multiple non-conforming fields, mixed formulationscking,
underintegration, finite rotations, etc.
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