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A Generalized Numerical Representation
Based on Double Exponential Cut

TsuyosHI TOMIMATSUt and YASUMASA KANADAtt

A precision of URR (Universal Representation of Real numbers) which was proposed by
Hamada goes to worse rapidly when the absolute value goes away from 1. We proposed gen-
eralized numerical representation based on the double exponential cut for the improvement
to the serious drawback of URR. URR approximates real numbers with double exponential
form of +£2%+2™. We generalized the base of double expential cut as +p¥9" in this paper.
With larger p and ¢, our representation can approximate large numbers, spending lesser bit
length than URR. Especially, our numerical representation with parameters of p = 4, ¢ = 16
is preciser than URR. The generalized representation also has the same merit as in URR, and
it can escape from the demerit in URR. We verified the effectiveness of our representation
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with simple numerical calculation.
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Table 2 Comparison of calculation of e.

n 18

e 2..7182818284590452353
(4,16) | 2.71828182845904522402
URR 2.71828182845904522541
IEEE | 2.7182818284590450908
IBM 2.7182818284590454

n 19

e 2.7182818284590452353
(4,16) | 2.71828182845904523234
URR 2.71828182845904523&4'
IEEE 2.7182818284590450908
IBM 2.7182818284590454

n 20

e 2.7182818284590452353
(4,16) | 2.71828182845904523234
URR 2.71828182845904523373
IEEE 2.7182818284590450908
IBM 2.7182818284590454

+...+;+... (28)

A e

e 13X (28) DL H BRSBTS, (4,16) ZEE
BOERBAOBERETH L L [ TEOHESREVW L2
BRI AT 572012, K (29) 1> TRHEZ ATV,
IEEE £33, IBM &3, URRERL DB o7,
FORREER2 IRT. TRTRTHISVEARD e O
BEEIBEORSTH .

(4,16) ZEH KD EIFRRIL IEEE RHE L IBM K3
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