
Spectral1D

Points & Weights

x,w = JacobiGQ(alpha,beta,N)

x = JacobiGL(alpha,beta,N)

x,w = JacobiLGL(N)

x,w = JacobiCG(N)

x,w = JacobiCGL(N)

Polynomial Evaluation

P = JacobiP(x,alpha,beta,N)
Evaluate the Jacobi(alpha,beta)

of order N at points x

P = LegendreP(x,N)

Jacobi(x,0,0,N)

P = ChebyshevP(x,N)

alpha = -0.5
beta = -0.5

Derivative Matrix

Generalized Vandermonde Matrix

V = GradVandermonde1D(r,alpha,beta,N,k)
D = AssemblyDerivativeMatrix(x,alpha,beta,N,k)
Assemble the derivative matrix for the k-th derivative
using the Jacobi(alpha,beta) polynomials at points x

alpha = -0.5
beta = -0.5

D = PolynomialDerivativeMatrix(x,k)
Lagrange k-th order derivative matrix

D = FirstPolynomialDerivativeMatrix(x)
Lagrange derivative matrix

YES

Legend
              Explicit Call to the method
              Use the method internally

Polynomial derivatives

P = GradJacobi(r,alpha,beta,N,k)
Direct evaluation via

recursion formula

alpha = -0.5
beta = -0.5

P = GradChebyshevP(r,N,k,method)

YES

NO

NO

method

0 : matrix
     multiplication

Derivative in Transform Space

dfhat = LegendreDerivativeCoefficients(fhat)

dfhat = ChebyshevDerivativeCoefficients(fhat)

Discrete Polynomial Transform

fhat = DiscretePolynomialTransform(r,f,alpha,beta,N)
Compute the coefficients for the forward discrete

polynomial transform.

alpha = -0.5
beta = -0.5
CGL points

fhat = FastChebyshevTransform(f)
Use FFT

YES

NO

f = InverseDiscretePolynomialTransform(r,fhat,alpha,beta,N)
Compute the function values using the backward

discrete polynomial transform.

alpha = -0.5
beta = -0.5
CGL points

f = InverseFastChebyshevTransform(fhat)
Use FFT

YES
NO

1: FFT


