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Number system has a great effect to computer arithmetic calculation thus a lot of researchers have
proposed many new number systems. One of them is Double-Base Number System. It represents
positive integer by using two bases; usually be two and three. The advantages of this system are
its high redundancy degree and sparseness. Many papers are concentrated on basic arithmetic
operations that are addition and multiplication. However, earlier algorithms are non-deterministic.
This thesis proposes deterministic addition and multiplication algorithms which can also
manipulate the generic double-base number system. The addition time is linearly dependent on
the amount of rows. In addition, this addition algorithm is pipeline-able. The multiplication is
based on our proposed addition algorithm. The complexity of this operation depends on the
number of active cells in the multiplicand. Furthermore, all algorithms are proved theoretically

and practically by simulation on synchronized digital circuits.





