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A Formally-Proved Algorithm to Compute the Correct

Average of Decimal Floating-Point Numbers
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6. Conclusion and Perspectives

Correctly rounded algorithms to compute the av-
erage of two FP numbers exist in radix-2 arithmetic.
Unfortunately, they are not correct in radix-10 arith-
metic. In this paper, we have shown that various
naive possibilities are unsuccessful and do not return
a correctly-rounded average. Then, we have provided
and proved an algorithm averaging two decimal FP
numbers with correct rounding. Our algorithm may ;5 j0lis dhi sue 95 3Ske dewloe gl 0ad 3,5 Liuyd 4 Glmﬁuﬁl
seem costly compared to straight-line formulas, due
to the 6 flops of the TwoSum algorithm. However, V- slie Olalows 30 Lo 36801 ool ilawlio gy 2929 ¥ glin Oliwlos
it is quite short, easy to understand and correct for
any precision p > 2. Even if its correctness proof —@3ssb «wole caliza CVlazzl 45 golosls GliS allia ol o Laited Cowpd
is rather technical, it is quite readable. Furthermore,
the algorithm remains correctly-rounded if we take '» b el palply edé 1) @load 3 s 4y 5Sike 5 witus

gradual underflow into account. A surprising point is  _, I . . T e e
that the structure of the proof stays the same and that O3l 5 0013 Bl Comy $3LsS b kel 35l ol S0 93 51 )5 oSl
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the modifications were minor.
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