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We investigate the reconstruction of multivariate functions from samples using sparse recovery techniques.
For Square Root Lasso, Orthogonal Matching Pursuit, and Compressive Sampling Matching Pursuit, we demon-
strate that they allow us to recover functions from a small number of random samples. In contrast to Basis
Pursuit Denoising, the deployed decoders require only a search space V; spanned by dictionary elements in-
dexed by J, and a sparsity parameter n, to guarantee an Lo-approximation error decaying no worse than a best
n-term approximation error as well as the truncation error with respect to the search space V; and the uniform
norm. We show that this happens simultaneously for all admissible functions if the number of samples scales as
nlog® nlog |J|, based on known bounds for the RIP of matrices constructed from bounded orthonormal systems.
As a consequence, we obtain bounds for sampling widths in function classes. In addition, we establish lower
bounds on the required sample complexity, which show that the log-factor in |.J| is indeed necessary to obtain
such instance-optimal error guarantees.
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