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Problem Definition

Fractional Helmholtz equation, subjected to Dirichlet boundary conditions:

Weak Formulation: multiplying by proper test function and integrating by parts

{

Basis/Test Functions

Domain Partitioning:

Standard local basis functions [1]: in standard domain 𝜉 ∈ [−1,1]

Boundary Modes

Interior Modes

Local v.s. Global Test Functions [2]

Jacobi poly-fractonomials of second kind [3]:

References

Elemental Operations Numerical Results

History Matrix

(Non-Local Effects):

Stiffness Matrix:

Mass Matrix:

Load Vector:

Fractional derivative of test functions:

Analytical Expression of Non-Locality

(Uniform Grid)

Sparse Stiffness Matrix

Assembling

Non-Uniform Grids

Non-Local Assembling: new procedure of assembling history matrices

Global linear system (local test functions) Global linear system (global test functions)

Mapping Array:

# History Matrices

𝑵𝒆𝒍 − 𝟏 𝑵𝒆𝒍(𝑵𝒆𝒍−𝟏)
𝟐

Global linear system (local test functions)

Non-Uniform Grid

Kernel-Based:

Geometrically Progressive:

Smooth Problems:

Off-line History Computation and Retrieval:

Singular Problems:

Single-Boundary Singularity Full-Boundary Singularity

Interior Singularity (Discontinuous Force Function)

Memory Fading Analysis:

BB

Case I

BB-BI

Case II

BB-BI-SI

Case III
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Condition Number 

of Global Linear System (𝑵𝒆𝒍 = 𝟏𝟎,𝑷 = 𝟏𝟎)

Local Basis/Test Local Basis, Global Test

420.24 5.1 × 1017
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