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• Typically PDE’s are given as a collection of

tensorial relations

• Working with ”naked” Julia arrays as a 

representation of tensors possible

• This is Julia! No fear of creating new types

that maps more directly to our mathematical

objects
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using Einsum
A = zeros(5,6,7)
X = randn(5,2) 
Y = randn(6,2) 
Z = randn(7,2) 
@einsum A[i,j,k] = X[i,r]*Y[j,r]*Z[k,r]

using TensorOperations
α=randn()
A=randn(5,5,5,5,5,5)
B=randn(5,5,5)
C=randn(5,5,5)
D=zeros(5,5,5)
@tensor begin

D[a,b,c] = A[a,e,f,c,f,g]*B[g,b,e] + α*C[c,a,b] 
E[a,b,c] := A[a,e,f,c,f,g]*B[g,b,e] + α*C[c,a,b] 

end
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using ContMechTensors
A = rand(SymmetricTensor{2, 2}) 
B = rand(Tensor{4, 2}) 
x = rand(Vec{2}) 

A ⋅ x # dot product
A ⊗ A # open product
B ⊡ A # double contraction

det(A), inv(A), trace(A)
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julia> quadrule = QuadratureRule(:legendre, Dim{2}, RefTetrahedron(), 1); 

julia> points(quadrule)
1-element Array{ContMechTensors.Tensor{1,2,Float64,2},1}:
[0.333333,0.333333] 

julia> weights(quadrule) 
1-element Array{Float64,1}:
0.5



julia> const dim = 2;

julia> basis_order = 1;

julia> basis = Lagrange{dim, RefTetrahedron, basis_order}();
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julia> fe_values = FEValues(quadrule, basis);

julia> ele_coords = [Vec{2}((0.0, 0.0)), 
Vec{2}((1.0, 0.0)), 
Vec{2}((1.0, 1.0))] 

julia> reinit!(fe_values, ele_coords)

julia> q_point = 1;

julia> node = 2;

julia> shape_value(fe_values, q_point, node) 
0.33333333333333

julia> shape_gradient(fe_values, q_point, node)
2-element ContMechTensors.Tensor{1,2,Float64,2}:
1.0
-1.0
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julia> A = PseudoBlockArray(rand(3,3), [2,1], [2,1]) 
2×2-blocked 3×3 BlockArrays.PseudoBlockArray{Float64,2,Array{Float64,2}}:
0.587037 0.443899 │ 0.801079
0.132292 0.196876 │ 0.972342
──────────────────┼─────────
0.800054 0.251887 │ 0.78099

julia> A[Block(1, 2)]
2×1 Array{Float64,2}:
0.801079
0.972342

julia> A[Block(1, 2)] = [0, 0];

julia> A 
2×2-blocked 3×3 BlockArrays.PseudoBlockArray{Float64,2,Array{Float64,2}}:
0.587037 0.443899 │ 0.0
0.132292 0.196876 │ 0.0
──────────────────┼────────
0.800054 0.251887 │ 0.78099

julia> nblocks(A) 
(2,2) 

julia> blocksize(A, 1, 2)
(2,1) 

julia> full(A); # returns the ”normal” matrix 
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function solve(f, x0) 
# allocate temporary arrays
for i in iter

do_step(f, x) 
end
return solution 

end

function solve(f, x0, cache=SolveCache(x0))
# unpack cache (Parameters.jl, @mauro3)
for i in iter

do_step(f, x)
end
return solution

end
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http://juliacon.org/abstracts.html#IterativeMethods
http://juliacon.org/abstracts.html#IterativeMethods
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using WriteVTK
points = [0.0 0.5 2.0 1.0 2.0;

0.0 1.0 0.0 0.0 1.0;
0.0 0.0 0.0 0.0 0.0]

cells = [MeshCell(VTKCellType.VTK_TRIANGLE, [1, 4, 2]), 
MeshCell(VTKCellType.VTK_QUAD, [2, 4, 3, 5])]

vtkfile = vtk_grid("my_vtk_file", points, cells)
vtk_point_data(vtkfile, rand(5), "point data")
vtk_cell_data(vtkfile, rand(2), "cell data")
vtk_save(vtkfile)
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using JLD
using Dataframes
using Plots
pgfplots() 

df = load("data.jld")[”analysis_data"]
data = extract_data(df)
p = plot(data)
PGFPlots.save("pgfplot.tex", p.o, include_preamble=false)
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Thank you!


