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A Consideration on Locally Computable Coding
and Its Code Length

Wataru NAGAURA and Hiroto YASUURA

When an operation defined on a finite set cai} be realized under a coding C by a computation rule in which
each digit of the result of the operation depends on at most £ digits of the operand, the operation is said to be

k-locally computable under the coding C.

In this report, we show a lower bound of the code length which is

needed when all logical functions with » inputs and » outputs are locally computable under a coding.  The
result is that the code length increases as an exponential function of =
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n 1 2 3 4
| F| 2 10 28 6.46X10*
k 1 1 2 1 2 3 1 2 3 4
| Fp#| 4 6 16 8 38 256 10 70 942 | 6.55%10*
[Frk, 4 36 256 512 | 5.49x10* | 1.68X107 | 1.00X10* | 2.40x107 | 7.87X10™ [ 1.84x 10"
[Fok 4 16 256 64 | 4.10X10° | 1.68%107 | 256 | 6.55X10* | 4.29%10° | 1.84X 10"
n 5 6
| Fp| 4.29%10° 1.84x10"
k 1 2 3 4 5 1 2 3 4 5 6
| Fp#| 12 112 | 2.29%10° | 3.25X10° | 4.29x10° 14 164 | 4.52x10° | 9.73X10° | 2.58% 10" | 1.84x 10"
[Frk | 2,49%10° | 1.76X10% | 6.33X10% | 3.64X 1077 | 1.46X10% | 7.53X10° | 1.94X10% | 8.57X10% | 8.51X10% | 2,93X 102 |3,94X 10"°
[F ok 1) 1.02X10° | 1.05X10° | 1.10X10'% | 1.21X10% | 1.46X 10" | 4.10X10° | 1.68X107 | 2.81X10 | 7.92X107 | 6.28X 10" |3.94X10""
n 7
| F| 3.40X10%
k 1 2 3 4 5 6 7
| Fp-#| 16 26 | 7.86X10° | 2.27X10° |9.02X10% | 1,29%10% | 3.40X10%
|Frk bl 2.68%10° | 3.01X10' | 1.85% 1077 | 3.09X 10* | 4.85X 107 (5.99X10™°|5.28X10%°
|F 7k 1] 1.64X10* | 2.68X10° | 7.21X10° | 5.19X10% | 2.70X10° |7.27X10*5.28X 10
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