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(a) Original circuit (b) After transformation

Fig. 3.4. Showing the correctness of a transformation of a pipelined circuit using
uninterpreted functions. After the transformation, the circuit has a shorter longest
path between stages, and thus can be operated at a higher clock frequency

Observe that the second stage contains two functions, G and K, where the
output of G is used as an input for K. Suppose that this is the longest path
within the circuit. We now aim to transform the circuit in order to make it
work faster. This can be done in this case by moving the gates represented by
K down into the third stage.

Observe also that only one of the values in L3 and L4 is used, as the
multiplexer selects one of them depending on C. We can therefore remove one
of the latches by introducing a second multiplexer in the second stage. The
circuit after these changes is shown in Fig. 3.4(b). It can be formalized as
follows:
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(3.36)

The final result of the computation is stored in L5 in the original circuit,
and in L′

5 in the modified circuit. We can show that the transformations are
correct by proving that for all inputs, the conjunction of the above equalities
implies


