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                    Abstract
In this work we study a non-linear generalization based on affine transformations of probabilistic and quantum automata proposed recently by Díaz-Caro and Yakaryılmaz (in: Computer science—theory and applications, LNCS, vol 9691. Springer, pp 1–15, 2016. ArXiv:1602.04732) referred to as affine automata. First, we present efficient simulations of probabilistic and quantum automata by means of affine automata which characterizes the class of exclusive stochastic languages. Then we initiate a study on the succintness of affine automata. In particular, we show that an infinite family of unary regular languages can be recognized by 2-state affine automata, whereas the number of inner states of quantum and probabilistic automata cannot be bounded. Finally, we present a characterization of all (regular) unary languages recognized by two-state affine automata.
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                    Notes
	This way of scanning an input tape is sometimes referred to as “strict realtime”.


	A superoperator or quantum operator is a positive-semidefinite operation that maps density matrices to density matrices (Say and Yakaryılmaz 2014; Ambainis and Yakaryılmaz 2015).


	Pures states are vectors in a complex Hilbert space normalized with respect to the \(\ell _2\)-norm.


	A promise problem \(\mathtt L=(L_{yes},L_{no})\) is solved by a machine M, or M solves \(\mathtt L\), if for all \(w \in \mathtt L_{yes}, M\) accepts w, and for all \(w \in \mathtt L_{no}, M\) rejects w.
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