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C! tetrahedral element, 67
H?-regular, 56
Pr-unisolvent, 29
d-simplex, 27

A-stable, 96

Adini rectangle, 72

Admissible decomposition, 32

Affine equivalent, 49

Argyris triangle, 43

Assembling of system matrices, 182
scalar problem, 183
vector-valued problem, 184

Aubin—Nitsche, 56

Backward Euler method, 97, 98
Banach space, 1-3
Barycentric coordinates, 27
Bell’s triangle, 44
Biharmonic equation, 59, 60
Bogner-Fox-Schmit rectangle, 63
Boundary condition
Dirichlet type, 16, 23, 33, 55, 88, 133
essential, 23
free boundary, 133
free slip, 133
natural, 23
Navier-Slip type, 133
Neumann type, 16, 20, 23, 88
no-slip, 133
Robin type, 16, 20, 23, 88, 189
Bramble—Hilbert lemma, 52

Céa’s lemma, 25
Canonical basis, 30
Canonical interpolation, 50, 152
Cauchy sequence, 1
Class
class destructor, 197
joint class, 173
vertex class, 196
Coercive, 18
Conservation of energy, 87
Conservation of mass, 131

Conservation of momentum, 132

Continuous Galerkin-Petrov time-stepping methods,
105, 110

Contraction, 4

Courant element, 33

Cramer’s rule, 28

Crank-Nicolson method, 97, 100

Degrees of freedom (dof), 173
Discontinuous Galerkin time-stepping methods, 105
Dual space, 3

Elasticity, 119
Equal-order interpolation, 164

Finite element, 27

Finite element space, 31, 32
Fixed point theorem, 4
Forward Euler method, 97
Fourier’s law, 87
Fractional-step-6 scheme, 103
Free surface, 133, 170

Garding’s inequality, 91

Galerkin method, 23

Galerkin time-stepping methods, 105
Galerkin-Petrov time-stepping methods, 105
Gauss theorem, 6

Gelfand triple, 89

General 0 -time-stepping scheme, 96, 98
Generalized solution, 17

Global interpolation, 53

Holder continuous, 10

Holder’s inequality, 2

High-dimensional parabolic problems, 112
Hilbert space, 1, 4

Hook’s law, 119

Hsieh-Clough-Tocher (HCT) triangle, 65

Inclusion of boundary conditions, 187
Dirichlet type, 188
Navier-Slip type, 190
Robin type, 189
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Incompressible Navier-Stokes equations, 131

Incompressible Stokes equations, 131
Inf-sup condition, 139

discrete, 140
Inf-sup stable finite element pairs

conforming quadrilateral elements, 157

conforming triangular elements, 155
elements in 3d, 161

nonconforming quadrilateral elements, 160
nonconforming triangular elements, 159

special cases of elements, 163
Inner product, 4
Isoparametric elements, 40

Korn’s inequality, 121

L-stable, 97

Lagrange finite element, 31

Lamé constant, 119

Laplace operator, 16

Lax-Milgram theorem, 18, 61

LBB condition, 139

Lie-Trotter splitting, 115

Lipschitz continuous, 10

Lipschitz continuous boundary, 6

Local projection stabilization (LPS), 165

Mapped finite elements, 35, 40
Marangoni force, 133, 168
Mass matrix, 93
Matrix stencil, 181
Mesh

brick, 35

rectangular, 35
Mesh data structure, 172
Mesh generation, 171
Mindlin-Reissner-plate, 123
Minkowski’s inequality, 2
Mixed finite elements, 137
Morley triangle, 78
Multi index, 6

Navier-Stokes equations, 133, 134, 166
Newton’s second law, 132

Newtonian fluid, 132

Nodal functionals, 30

Nodal-Nodal splitting algorithm, 116

Nonconforming Crouzeix-Raviart element, 150

Nonconforming tetrahedral element, 85
Norm, 1, 121
equivalent, 2
Normed space, 1
Numerical integration, 175
Numerical quadrature
Gauss-Legendre, 177
integral over simplex, 178
integrals over [ — 1, 114,176
multidimensional, 177

Object-oriented programming, 195
class, 196
class constructor, 197
object, 196
Operator-splitting techniques, 114
Oseen problem, 134, 184

Petrov—Galerkin (PSPG) formulation, 164
Poincaré inequality, 9
Poisson problem, 16

Quadrature-Nodal splitting algorithm, 117
Quasi uniform, 54

Riesz representation theorem, 4
Ritz projection, 94

Schwarz inequality, 4

Scott—Zhang operator, 58

Seminorm, 9, 121

Serendipity element, 42

Shape regular, 54

Shear locking, 125

Sobolev embedding theorem, 11

Sobolev space, 1,7

Solution of the algebraic systems, 192
direct solver, 193
iterative solver, 193
multigrid, 194

Sparse matrix storage, 179
Block Compressed Row Storage (BCRS), 180
Compressed Column Storage (CCS), 180
Compressed Row Storage (CRS), 179
Compressed Sparse Column (CSC), 180
Compressed Sparse Row (CSR), 179

Sparse matrix vector multiplication, 182

Stability region, 96

stabilized finite elements, 164

Stiff system, 95

Stiffness matrix, 93, 143

Stokes problem, 134

Strang splitting, 115

Strongly A-stable, 97

Surface gradient, 133
implementation, 192

Surface tension, 133, 168

Taylor theorem, 100, 102
Trace operator, 12

Uniqueness of the pressure, 166
implementation, 191

V-elliptic, 18
Weak derivative, 5, 6

Weak solution, 16
Well-posed, 94
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