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Cm(Ω), 141

L2(Ω) space, 143

p-th order, 17

mixed (Robin) boundary condition, 34

abstract finite element method, 195

ADI, 70

ADI method, 88

consistency, 91

stability, 91

assembling element by element, 131, 180

backward Euler method

2D, 87

stability, 83, 85

backward Euler’s method, 73

backward finite difference, 16

backward finite difference, 17

Beam-Warming method, 105

biharmonic equation, 232

bilinear form, 150

bilinear function space, 233

boundary value problems, 5

BVP, 5

Cauchy-Schwartz inequality, 145

central finite difference, 16

central finite difference, 18

CFL condition, 73, 100

characteristics, 98

compatibility condition, 46

conforming FEM, 149

consistency, 24

convergence, 25

Courant-Friedrichs-Lewy, 73

Crank-Nicholson method, 238

Crank-Nicholson scheme

advection equation, 106

Crank-Nicolson scheme, 76

2D, 87

cubic basis function in H2, 187

cubic basis functions in H1, 170

cubic basis functions in H1 ∩ C0, 230

cubic function in H2 ∩ C1, 232

degree of freedom, 168, 187

discrete Fourier transform, 81

discrete inverse Fourier transform, 81

discrete maximum principle, 52

discretization, 24

distance, 142

double node, 189

eigenvalue problem, 26, 199

eigenvalue problems, 5

element, 127

energy norm, 150

explicit Euler method, 237

explicit method, 72

FD, 6

FD in polar coordinates, 64

FE, 7

FEM, 119

FEM for parabolic problems, 236

FFT, 66

finite difference stencil, 12

finite element solution, 120

first order, 17

five point stencil, 47

FM spaces on quadrilaterals, 233

forward Euler method

2D, 86
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forward Euler’s method, 72

forward finite difference, 16

forward finite difference, 16

Fourier transform (FT), 78

fourth order compact scheme, 61

fourth-order compact scheme, 63

Galerkin method, 126

Gauss-Seidel iterative method, 58

Gaussian points and weights, 173

Gaussian quadrature formulas, 173

ghost point method, 55

global basis functions, 209

Green’s theorem, 201

grid, 11

grid points, 11

grid refinement analysis, 18

growth factor, 84

hat function, 120

implicit Euler method, 237

inner product in Hm, 147

inner product in L2, 144

interpolation function, 154, 212

inverse Fourier transform, 66, 78

IVP, 4

Jacobi iterative method, 57

Lax-Friedrichs method, 99

Lax-Milgram Lemma, 189, 191, 204

Lax-Wendroff scheme, 103

Leap-Frog scheme, 101

leapfrog scheme, 85

linear transform, 216

local stiffness matrix and load vector, 180

local truncation error, 12, 23, 72

master grid point, 24, 47

maximum principle, 50

mesh parameters, 205

method of line (MOL), 74

method of un-determined coefficients, 20

minimization form, 196

modified PDE, 102

Lax-Wendroff method, 104

multi-index notation, 142

natural ordering, 48

neutral stable, 101

nine-point discrete Laplacian, 63

node, 126

numerical boundary condition, 106

numerical dissipation, 103

numerical solutions, 3

ODE, 3

one-sided finite difference, 21

one-way wave equations, 97

PDE, 3

piecewise linear basis function, 205

piecewise linear function, 120

piecewise quadratic function, 228

Poincaré inequality, 193, 204

quadratic basis functions, 167

quadrature formula, 217

red-black ordering, 48

Ritz method, 126, 130

round-off errors, 27, 50

shape function, 176, 189

simplified FEM, 221

Sobolev embedding theorem, 148

Sobolev space, 146

SOR(ω method, 59

stability, 25

Lax-Wendroff scheme, 104

staggered grid in polar coordinates, 65

steady state solution, 92

step size, 16

Sturm-Liouville problem, 149

symmetric positive definite, 50

Taylor expansion, 15

time marching method, 72

truncated Fourier series, 66

unconditionally stable, 85

uniform Cartesian grid, 11

upwind scheme, 100
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upwinding discretization, 30

von-Neumann stability analysis, 78, 83

wave equations, 97

weak derivative, 146

weak form, 120, 203


