Problem 2:

The FST that would perform the conversion given in the problem can be represented as follows:
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Figure 1: An FST to perform the conversions given in the problem
This is a very simple transducer with just 4 nodes including the start and stop nodes. The only conversion that has to be performed is from “a” to “z”. The “b” remains unchanged. The lengths of the strings for the input and output are same and so we will not require an epsilon transition in the automaton, and this has further simplified the FST.  Note that abb=>zbb conversion is not given in the problem but the above transducer will also parse this symbol. The complexity of this graph is simple compared to the one that would be required if we do not require the abb=>zbb conversion.
