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Fig. 8.3: Test 2: Accuracy with respect to the number of truth solutions to be com-
puted in comparison with the isotropic approach (left) and the for different end tol-
erances (right). In both cases there holds N = 5.

Local approximation spaces. Radius. Sample points.

Fig. 8.4: Test 2: Local approximation spaces for selected parameter values (left),
radius as a function of the parameters (middle) and sample points (right) for the
presented approach (top) in comparison wit the isotropic version (bottom) for N = 5.

The local approximation spaces, the radius and the sample points with N = 10
are presented in Figure 8.7. We observe a posteriori that the training space Ξtrain

was not sampled fine enough. Indeed in the region around the origin (and the cross
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Fig. 8.12: Test 2: Training points, local approximation spaces for some specific pa-
rameter values, radii and sample points for greedy algorithm with adaptive training
set and N = 5.

fixed training set as explained above. Finally, Figure 8.13 presents the training set,
local approximation spaces, radii and sample points. We observe that the training
points are in accordance with the sample points, and that a more dense sampling is
indeed required around the origin. We observe that the local approximation spaces
are now connected also for the tolerance of 10−4.

In order to illustrate the benefit of using adaptive training sets also in this case
we consider a test sample of 100 × 100 uniformly distributed points in the region
[−0.05, 0.05]2 around the origin. Figure 8.14 illustrates the error distribution using
the online procedure generated using a fixed (left) and an adaptive (right) training
set. The maximum error is 0.046 resp. 1.29 ·10−4. While the error tolerance is almost
satisfied in the latter case, it is clearly not the case for the former approach. Further,
the number of error evaluations is given in the following table:

Number of training point evaluations during greedy using adaptive training sets: 181’672
Number of training point evaluations during greedy using fixed training sets: 247’500

Thus, the adaptive version uses still less error estimator evaluations and is more
accurate in the region around the origin. Also, the error is more equally distributed.
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Fig. 8.13: Test 3: Training points, local approximation spaces for some specific pa-
rameter values, radii and sample points for greedy algorithm with adaptive training
set and N = 10.

9. Numerical results using a Galerkin-projection.

Numerical results (based on a L2-projection)

f(x;µ) = exp
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x ∈ Ω = (−1, 1)2,

µ ∈ P = [−0.5, 0.5]2.


