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                    Abstract
Let n, m be positive integers, \(n\ge m\). We make several remarks on the relationship between approximate differentiability of higher order and Morse–Sard properties. For instance, among other things we show that if a function \(f:\mathbb {R}^n\rightarrow \mathbb {R}^m\) is locally Lipschitz and is approximately differentiable of order i almost everywhere with respect to the Hausdorff measure \(\mathcal {H}^{i+m-2}\), for every \(i=2, \dots , n-m+1\), then f has the Morse–Sard property (that is to say, the image of the critical set of f is null with respect to the Lebesgue measure in \(\mathbb {R}^m\)).
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                    Notes
	Egorov’s theorem in general would give us Borel sets \(B_j\), but the Hausdorff measures \(\mathcal {H}^s\) are Borel regular measures, so it is well known that for every Borel set A, if \(\mathcal {H}^s(A)<\infty \) there exists for each \(\varepsilon >0\) a closed set C such that \(C\subseteq A \) and \(\mathcal {H}^s(A{\setminus } C)<\varepsilon \). This fact cannot be overlooked because our using of Theorem 2 forces us to work with closed sets.


	Observe that if \(n=m\) we only have (a) (however this implies (b) using Liu–Tai’s result [13, Theorem 1]) and if \(n=m+1\) we only have (a), (b) and (d).
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