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Introduction [} Complity of the TEIM

> We consider a multivariate function f(xi, ..., Xq) defined over [ [;_, /;. We focus on » Numerical complexity: curse of dimensionality for the multivariate extension
tensors and/or low-rank tensors for the approximation of f in a separated form: > First solution: Singular Value Decomposition (SVD)

> Second Solution: Sparse collocation method
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» f : | X J — R a uniformly continuous function, m and n two fixed integers. Figure: The first 100 interpolation points and the first four basis functions with the 10 TEIM points x;.
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® The basis function - » The difference between f and its
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2.Second step: EIM in y direction: "y space variable and x € | parameter”
a) A set of interpolation points : {y1,.ees Yn} > With the only rank-2
b) A set of basis functions {s{"), sé"), cees S,g”)} approximation we h.ave a good
c) The rank-n interpolation operator reduced TEprEsEiEioln of the
n function f, with infinite-norm
n " 0
I}(/ )f(x, y) = Z f(x,yi) 51.(”)(y), x € [. relative error of order 1%.
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3. Third step: tensorized interpolation of f:

Figure: The SVD decomposition
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» f(xy, ..., Xg) uniformly continuous function on £ = H,d=1 ly, d > 2.

1. EIM algorithm " direction-by-direction”: for each variable x;, 1 < i < d, we compute: : T TR | A T —

Interpolation points: {xi};=1,m, basis functions: {Q,(,Ti)(xi)}jﬂ,m; and Ig”")f. Figure: The sparse collocation points method
2. The tensorized interpolation of the function f
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A=l jg=1 = | . - > f = sin(7x1X2X3X4X5)

Properties of TEIM
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» Numerical convergence confirm that even
~in the five dimensions case, the TEIM still
have good properties.

.If - I”I'”f!ll_

'), 1 < j < mj satisfy the Lagrange property

» T he basis functions g

» Reinforced interpolation property: forall 1 < i1 < d

IMiqeeceall k — k s : ? m
LM (X aeey Xim1y Xy Xigly eeey Xd) = F(X1y eeeXio1y Xy Xip1y eeey Xd ),

» A priori error estimation : f* best approximation of f, L the Lebesgue constants
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