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The Buddhistic Background of
“The Geometry of Surfaces in Carnap’s Theory of Space

—— Three Demonstrations”

HAL - BHESStAE (BE)
the subeditor at Kyoto-Kenshingakuen (Kenshin)

Abstract

The Buddhistic background of this paper 1is the following phrase in
Dasabhtumi-vyakhyana: “The three worlds are unreal and delusory, and nothing but
works of a single thought,” “because all three worlds are only transformation of mind.”
Space is a set of dharmah, hence consideration of space leads to observation of dharmah.

According to Buddhavatamsaka-nama-maha-vaipulya-sutra, dharmah are like space
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and the realm of space is replete with Buddha-kaya. In the True Pure Land Sect,
concerning the vicissitude of mind, “the transmutation of rubble into gold” viz. “the
conversion of evil into good” is virtue and power of faith and homage to
Amitabha-buddha. This paper, “The Geometry of Surfaces in Carnap’s Theory of Space
—— Three Demonstrations,” reveals for the first time three types of demonstrations that,
through the transformation of measuring rules, that is, by means of “works of a single
thought,” space “is transformed only by mind” from a curved surface to a plane. “The
three worlds (sangai) are nothing but works of a single thought” corresponds to “three

types (sankai) of demonstrations.”

AGw3 THvTy 7 OZEMGIC T 5 im0 %M Y—=FOFE) (200
642 HEE) 121, ROIHBERICTSVET « <f&H, BEEE-E& =
R EEE—OME] . He—O0FEE, —U=/M0E, > (e b <,
TOEEITZEOEZET, Z“RIERIC L THEZEEN—LOERY T, @WicH
DL ABRERNL—LOER D T &I, —UI=SUIMETS D OO 7170 5 D372 0 )
(RIEFE KA BEGRE T B2 H2 6% KREFERECSHITE
KR 19764 16 9HEE, KEFE [HHEEGER] 5% /\.) 25w
EALEE DRI EARBEDORH LD, EBEZICRENL LLVERA, L
ZERNIFEEDEFZ Y TTEVWETNS, WA BT D2 ik, 428
BIHZEICELD, ERIIEB A TEY $9, FHEE, sEEEZ=omL, g
. BT ZERICTWED ., EEDNTEY EFTOFEMOELETTINE
T (REREREAS EESS ERB L 9% 19604 423HY
Bt 42 7HEE, B2%, MR, R, B, (b0 HITHH LRV
DOMGRZIZH72D LT, B LBROBVERICBEELTH, HoHE
ICHFERFTIEZEICAE L, BB TR TEER TR PRETHD, L &h
TEBVET, HFEERIBEEFLTH, LOBEICELE L UL, MHEESCE]
R [BATERH] 17T3CHIC TRE R g e L ZT3WET L HiC, THEELET
TE&ET I BRmUoiR % HEEZOBSMOER TS WE LT, HE
ZEUTHEEETIER ), DV EERELIL, HFLEROGELOBETIIN
E3r
JIvF I 9 2 24EICHIR S e T28/]] (Der Raum: Ein Beitrag zur
Wissenschaftslehre) (2 C . % O &HE (MaBsetzung) M | (23 CTiLihim T
HOHHERN, EEHEEZMJACER TS EFEICRS, EEELET, 2o [%E
W] OEROESMEZ, EE»Oim U, Sk L7oafseix, RRORLRY . Zih
FTITETIVWERATLEE, KX ThvF y 7OZEME@ICH T 2 dhim ok
fifp——=FEDLFEE) X, ZOHNT v T OdmEDIESHZ, =Y O LT,

28



WO TNFETHHDOTIINWET, BEEHEEZEZETLH LI [—LOE) (12
Ko T, EEINPHENGFEEIZ, MEEMIIYTEES 5] 22 %2, ZFIZ
HoTCYRETAH DO TIINET, KmcB & LTL, =R —0OfER
LAHEHERTIIVWETOT, ZENCHEY £ L TCMAEWZ LE Lz,

BOMNIFCBEE LTI, T4~ RN SRR D Ik ofi@Ees sy
NAZ & - TR B LT D IR E A IS W= L E T, (BEEESALE & LI
Lo TN ENT 20T —AFBIZEDLORETR, 7V ar "Lt P
PRy ZE @i@mmf%@ BRI ZE RN BT BAEE O S om0 EE DI
R —TohHdHNH, ZAMEOREEIZDOBOEOEIZ L > TIXERZRTET, B
g%ri@mmlﬁ IHRFLU TARERTIEARWE FIRL T, JIELSEOBKMZ
Rl TEYET,) B _OVFECBEELTL, Y2 b—TF 4 T —DOEkF
DR« P H—FEHDO/LA— KL« gN— [ U JEE D L5 JEAES A
F L FIRFZENIT N SMER L 72 0 97, EERBEEOLE T 2 EIEHEDOE
HEMRLELTH, DTy 7ORNERIT HEEZ KDL TIT I
F9, BEOVTRRCHEEELTUL, [ZEZEBHMR > TWDHZ &) &2, U g
DEMIZTIEZR <, 2Py T ifocu\(‘:b\ﬁ%'yﬁ IR L ET &, EEHED
BRI AHLE Rz Licky LT, MEkoRmizafitn, +72bb
SEHIC Y £, SO ODNGEE, PO TERRWEZ LET,

Fzefl] FMFEROANHFEL, FFRIZZSWER A, Ty 7O R4S
HOYFIIFEMHABBIEIN TS, EFFEZTRBY 50T, #HAEED
FURThDZEMmE LV B<HEMT 7201, RiGLICTEDOMREE Z#0 I
SNAELTERFETTENET, SEOMMHARE T, ERITEDSD, ) &
TISWNWET,

29



(BIE « Ty 7L B LA HD BT )
Kyoto-Kenshingakuen Collected Papers
The Mathematical Philosophy Based on Carnap and Geometry

G Ry
Ty T DZERERI IS T D i O i = FEDLFE
(200 64 2 #4)
the second paper
The Geometry of Surfaces in Carnap’s Theory of Space

—— Three Demonstrations

HAL - BRE SRR (BE)
the subeditor at Kyoto-Kenshingakuen (Kenshin)

Abstract

Der Raum: Ein Beitrag zur Wissenschaftslehre is the starting point of Carnap’s
construction of the world. The theory of space is concealed in the background of
Carnap’s construction, and it is a study of the nature of geometry. Carnap regards the
nature of geometry as extremely important, and thinks about it a great deal. Carnap
insists in Der Raum: Ein Beitrag zur Wissenschaftslehre that, by means of the
transformation of measuring rules, the Earth is regarded as a plane. In Der Raum- Ein
Beitrag zur Wissenschaftslehre, in accordance with the measuring rule Ms, the
standard of distance is transformed by its position and height. These insistences are
appropriate. This paper reveals for the first time three types of demonstrations that,
through the transformation of measuring rules, space changes from a curved surface to
a plane. First, Reichenbach says that physical geometry depends on the standard of
measurement and that the standard of length is transformed functionally according to
its position and orientation by dint of universelle Krafte. Griinbaum contends that the
distance between two points cannot be defined by the number of points between them,
and suggests the conventionality of the standard of measurement. The transformation
of measuring rules can be interpreted as the transformation of the first fundamental
form of the surface into that of the plane. Second, on the Lemaitre-Robertson frame in
the de Sitter universe, “contemporary spaces” are regarded as flat and infinite by the

transformation of frames. Third, if “transformation of measuring rules” is substituted
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for “conformal transformation,” and if “curvature” is interpreted not as “Gaussian
curvature” but as “not totally geodesic,” Carnap’s assertion has mathematical
implications. When a three-dimensional Euclidean space excluding the origin is
conformally transformed, it is said to be a product of a spherical surface and a straight
line. In the product of a spherical surface and a straight line, the product of a spherical
surface and a single point is totally geodesic, that is, flat. The concept of “conformally
flat” in a three-dimensional Riemannian space or a space of constant curvature comes
closest to Carnap’s point regarding a spherical surface as a plane by means of the

transformation of measuring rules.
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35



cos v1*)2+(-r sin v2* sin v1¥)2+0)(dv2*)2=r2 cos? v2*(dv1¥)2+r2 sin? v2*(dv2*)2
Th o, FROFBEED, FHRA T2 oMFITRT 256121, #5
I, BEARKXOERBL L, FEROFE KA LR CEA, BIH

ds2=r2 cos? v2*(dv1*)2+r2(dv2*)2

ICEB LT R 50, lE I=la, blOE S0 [ abds 1IZZF LV,

LLER T ANy DT7 Y — vl & 5@%52’(“%5%3\ Zhixm ot
Y7019 6 6ED MMEFOTEFHIEER] OFRE  IFEFR—DHDTH D,
W7t WERRYZER O = 1 X5 Tt X | JKTTE) ZEEHATLHDT
H 5,

LI EOFRERRIZ, hAF 70192 240 [22H) oLk (EEHEDOLE
BIZE Y, KET e RRd LR TE, ﬁ%@ﬁﬁi@m@u% EoT
AT %) ISHWRETH 5, MEROE M LR x IR IT 280 P LD A po
I x DX y DO ERETI, ZFOEME i{ﬁﬁ?@ﬁﬁ DR qn ETEL
KA ED xqn DE S E LT EEVEED xpn DE I 23S SE5 &0 ) JlE LT
R T 5 & MEROFRMm EO RS EI IR FOREFERESFE L VLD L
R7p &, B8 0FNFET 5, ((BL, ZofEEE T, Kl Lo xy
DREIFERETHL & IND,) BT, BEEEOEFIZ LY, HERORE Z ¥
mERRTIENTE S, EHZEMIZBW T, FEFMEEIHANR L0 TH
%7 \ﬁ%ﬁ@%ofwéﬁfbif%ﬁﬁ@%ﬂ’%ﬁﬁé&w5192
2O [ZZM] BT 2V y TOTFEROESER, Z ZIZBW ORI,

3. JEREASHE LA T DSLAE

ATEICIE, MEREOEIC L > TRMF AT HENS ZEER LT,
AENZBNTIX, BAEEEIZ L > THRM AT LG V) FEFELwL
T E S ThONT vy TOEMGROEAEMEZ, O —D2OHANLHLNIT
Ho ZIZTCTHEMEDER R EIF201%, EEREOEE 2 EIEHEDE
BEMRLTH, Ity TOZEBEROBAIMET - EEZ KD WEEZ bR
HNHTH D, —MRICIE, BRI K- TIERMHI B b L& S Twn
H5ADMN, ZIWZEFORPIEZFET T, T LED Z EERT, I TF oy
O [2= %J BT, EZRNHER > T D NEMIEEREICESLS, £h
&[RRI \/;V~74Vﬁ~@1956$®1WK£H5F-Vy&~$%
®wf~%w 28— Y VEREIZBW T, ERIDAR T > TV DG

DTSR B IS EES <, Al Ml x2+y2-22=R2 L2185 V1772 4 5 E DO
DEBIZE DB OES % RIFRFRYZEM & A3, £ LT, x Bz ¥ 7724 5
FEDOWHDEED , 5T 5 L (yrz=EH) OFEZERS, ik, FFREEE

36



t=f(y+2) ZEATDHZ L2 BT 5, HL y+z=0 THIHILAEITRL . & O HE
Lo t=EH DT
dy+dz=0
xdx+ydy-zdz=0
TH2bNDT-®
dx: dy: dz=-(y+2): x: (-x)
Thbd, ZHIZKH LTI Va7 AFxF—EHRXThOOITEDOHH 6x, 6y, 6zIL,
—(y+z) 6 x*+x § y+x 6 z=0
0 (y+z)/(y+z)=0 x/x
x/(ytz)=a (EH)
% U CZE IR
ER r=g (x/ (y+2))
LT 5,
Z 2T,
r=Rx/ (y+z)
t=log ((y+z) /R)
LiESE (ab—T 4 =B IR, BHOFEEEZMZAD L),
y+z=Ret
x=ret
y-z=(R2-x2)/(y+2z)=(R2-r2e2t)/Ret=Ret-r2et/R
EHHETE DD, MBIX 2 —T g o -0 IR, BFOE
HeiExnzsdl),
ds?=-dx2-dy2+dz2=-2e2dr2-etRdt(-e tRdt-etdr2/Rdt)=-e2tdr2+R2dt2
Tbh D,
[FIREIZ . A x2+uz+v2+y2-z2=R2(Zxf9 5, /L A — hLOZHAIZ
x'=Rx/(y+z), w=Ru/(y+z), v=Rv/(y+z), t=log((y+2)/R)
LY ZEEOFEERT by ik
r2=x2+u’2+v’2, r=0
Thod, LELOFEDBY (V2 b—F 4 U -0 IR, EP O
HeiExnzsdl),
y+z=Ret
x=x'et, u=u’et, v=v'et
y-z=(R2-x2-u2-v2)/(y+z)=(R2-r2e?)/Ret=Ret-r2et/R
ds?=-dx2-du2-dv2-dy2+dz2=-2e2tdr2-etRdt(-e tRdt-etdrZ/Rdt)=-e2t(dx’2+du’2+dv’2)
+R2dt2
Bz, ds2 OFEIC L D ATLEOBE SR BV CL FIRFRZE R, ), v)
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