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“A new mathematical view on classification 
inspired by the desire to understand 

adversarial examples” 
 
Abstract:  
We take different mathematical view points on the task of classification namely a statistical, 
probabilistic, geometric and inverse problem theoretic 
viewpoint with the goal to tackle the problem of understanding adversarial examples. We assume the 
domain to be a hypercube which is prototypical for image classification. Here we show that 
the usual and robust classification tasks are never well-posed for the whole hypercube.  
By introducing a don’t know class we reformulate the classification task so that well-posedness can 
be achieved if the distance of the class supports is positive. Furthermore we complement the lower 
bound on the probability of adversarial examples in (Shafahi et al., 2019) by upper bounds under 
suitable geometric conditions on the class supports.  
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