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Abstract

Towards a quantum theory of gravity, this paper presents a possible quantization of real num-
bers. The procedure to obtain a quantum real is as follows: We first prepare two algebras on the
base space R, a function algebra H(R) and the Heisenberg algebra A(R) as the operator algebra
on H(R). According to the scheme of, so-called, the deformation quantization, we obtain the de-
formed Heisenberg algebra A,(R) with the deformation parameter ¢ € C and, then, construct the
deformed function algebra Hq(R) on which A4(R) acts . The base space R introduced formally
here is regarded as the quantum real numbers. In particular, we focus on the case where the pa-
rameter ¢ is the N-th root of unity and obtain the deformed algebras A,(R™)), H,(RWY)). Here,

RN =R N is proposed as the conclusive quantum real numbers. We further investigate the
gV =1

structure of R™) and show that R™Y) is isomorphic to the space ]REIN) =R x 8™ where the extra
dimension &™) is (para-)Grassmann space. Our conclusion is that the quantum real numbers Rflm
is just the (para-)superspace.
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id® (Dy)Y =0, ®id (4.9)

ama.%ﬁ@@ﬁmnqkwgnﬁuraw%uwm%§<a

Dg@@gmzzgzwﬂﬂ (4.10)

70, REKGTHEAND N [8DEFHFE S A OMENESAZF SR T Z e nibhb, <, N=2
DEEDOX (4.10) (@R Z WK S8 5. EB, E0EHE Dy 2RV e T7zVIAVEA
NEXBA—N—F v —Y Q LRARTE, (4.10) IZBXIFMEM BT 2 EBELBFRR Q? =0, 12K
T3, ¥z, N=20BAE 9 B3I IAT e, BTEERY FA—NA—2AR—Z L HRTE 3.
—D N IZBWTH, ENEHAFE Dy 2N TA—N=F ¥ —Y Q LFE—HT 5 LT (4.10) 1 QN =0,
2720, RV 35 A== 2AR—2TH B L ETE S,



WA R’
5 F&H

AR, EHORTAADELENY 213252 L 2HNL LT, FHUR ORTLERM:. BRTEHE
WL D DEAIEEE LT, 0L DOEMORTEMFEIFRIZT O Lo RIS 58 s & \»
5 HAHRAEDT 1 FTIZHINT WS, BEIICIE, BIADZ—7 Y b THD 1 XEZEM R EOE
FAZMEL AR) & LTHAT YL REEED, ThAMERT 28R HR) 2 %L~z Zhso
RET= 512 ¢ BREML, BoNERETRI A,(R) & H (R) DIEZERME TRTEB L LTEHL &
SEVWIDOMTATTTH5. TUT, BINTA—X ¢ DIz 1 DN FRIZHEL, ToEDET
PRI A (RO) 2 B 7 BRI My (RO) DRI RO = R| | B2 BT I EH# L
7=,

b EEEAT Y T, BoNERTER RV OMEEHSMITEIETHE. T0RDI, Hik
izl REY = R x 60 #8AL, 20 LIcHS LR TRs A (RNY), w1 (REYV) 55, 2neh
AR, H (R LABTHBZ L &R LIz, ZDI LT, ERMIZHLTH RW) ~ RN pifar
Xh, BTEHOEKE RY) ©hHoefmLE. RTEE RN 2 xoliEERo. o0, KHE
Kot 6W) REFMRIZE > THNAEZLHETE S, 22T, 6W @3RS TS2Av v EMTHE NS H
ENRENTHS. ZhoOBRANPS, BTER RN 13 185 2—N—2R_—2] THB I LIHET
%,M%WGH(MM)ﬁﬁﬁ%%@%@z—ﬂ~74~wFT%5t%%T%5.iﬁé@@tﬁ*ﬁ
HOMBEIZ BT, BB R TR A TH 2 (17, UL, (EROMEFRMERRTE, AaFE
BHEROBAEEEAT TFT) AT EINTETH 72, —F, FREETT S22k, ($9)
A= R=AR=2ZD THRIZ] BNz 2 L IFREREE. AMERTETUZEROR LA B ()
DETAHEIET 2 2 2T, ENHMEE2ACHAMESERICEINE Z L2 HIfFLTWS.
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