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This additional file describes the details of the MacLaurin series approximation in

section “Secure exponentiation protocol”, subsection “Non-integer exponent”. The
MacLaurin series of e® can, for any k > 0, be represented as:
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From this expression, we find an upper for the absolute difference between e® and
the finite sum:
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We now substitute s = zlog(a), a > 0, to find
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For a given base a and a given range [—Z, Z| that contains z, the relative error of
the approximation can be made arbitrarily small by choosing suitably large k. To
see this, recall that the factorial function grows faster than any function that grows
polynomially (in the logarithm of the argument).
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