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Finite state machine can be described by a system of equations. Number of solutions of this system is a number of preimages of output string. If the system has no solution then we’ll say that finite state machine has a zapret. Zapret is a Russian term introduced by Sumarokov. Huffman introduced the idea of information losses. If two different input strings give the same output with the same initial and final states then FSM has information losses. Obviously such FSMs are not invertible. Massey introduced the notion of delay-d invertibility. If we need to know the initial state and n+d output characters in order to recover n input characters then FSM is delay-d invertible. We also introduced the term “infinite delay”. FSM has infinite invertibility delay if we need to know not only the initial state and output string, but also the final state to recover the input string. We consider invertibility of FSMs with finite delay only.

All these authors considered special case of FSMs called binary filter with input memory. Basically it’s a shift register with a non-linear filter function. In our work we considered a more complicated finite state machine called binary filter with input-output memory. This FSM can be fully described by memory sizes and filter function. We proved some interesting properties of binary filters with input-output memory and finite state machines in general.

