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The Buddhistic Background of
“Functor in Carnap’s Theory of Space-time

—— Three Interpretations by Sheaf Theory”

HAR - BHESSGREIE (BHE)
the subeditor at Kyoto-Kenshingakuen (Kenshin)

Abstract
The Buddhistic background of this paper is the following phrase in Samyuktagama:
“All samskarah are anitya (impermanence). All dharmah are anatman

(non-substantiality). Nirvana is quiescence (§anta),” that is, the seal of three laws. The

world has duality of dynamic samskarah and static dharmah. In the True Pure Land
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Sect, all sentient beings (sattva) are regarded as vacant space (akasa) of non-birth and
non-death. “Birth in the Pure Land of Amitabha-buddha” is the truth that transcends
the two extreme views of eternalism and nihilism, viz., “Birth of Non-Birth.” Functor in
this paper, “Functor in Carnap’s Theory of Space-time — Three Interpretations by
Sheaf Theory,” also represents the duality of dynamism and stillness: the unification of
antithetical concepts. Dynamism hides itself behind stillness. Carnap’s functor is
beyond the set theoretical concept of mapping. It represents the functional side of
function. This paper discloses for the first time three types of interpretations of
Carnap’s theories of space-time in his two literatures by means of functors in sheaf
theory. One of the reasons why I propose three kinds of interpretations originates in the

Buddhistic background, viz., the seal of three laws.
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Abstract

Carnap’s functor is beyond the set theoretical concept of mapping. It represents the
functional side of function. The functors that Carnap introduced evolved into functors in
category theory, and related to the development of homology in algebraic and
differential topology, and connected with the advancement of sheaf theory. This paper
discloses for the first time three types of interpretations of Carnap’s theories of
space-time in his two literatures by means of functors in sheaf theory. Carnap’s theory
of space-time, as posited in his paper of 1925, “Uber die Abhéngigkeit der Eigenschaften
des Raumes von denen der Zeit,” can be expressed by the sheaf of all smooth functions
on a topological manifold, and the relations of his system of space-time can be reduced
to functors in sheaf theory. First, his theory of space-time in his paper of 1925 is
explained by coordinate neighborhood on topological manifold, atlas, diffeomorphism
and coordinate change in differential topology. Second, it is interpreted by
restriction-collation of continuous functions in sheaf theory, in the broad sense, in
algebraic topology. Third, almost all the concepts of Carnap’s theory of space-time, as
put forth in his book of 1954, FEinfiihrung in die symbolische Logik, mit besonderer
Berticksichtigung ihrer Anwendungen, can be represented by functors in sheaf theory,
using sheaves, categories, topoi and sheaf semantics. Finally, it is indicated that

Poincaré’s homologie in “Analysis Situs” was implicitly related with Carnap’s functor.
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e 5, HFEFJoCIXCOYATTHHMNORL% L, gtb—a Th D, FOMIR
K d WDAFETIR, ZHUI T L gt DA TTAH, BV ILZESH (difference
kernel) & FEEXN D (20)), LLER, BOEERTH S,
BHAUCHT 2 &, B, SRz /RaThIcHifR L, £ L TEOfIR%
WMEbEs(BAET S, mnm@ FTThHd, LEBEZLND,
FREROB T T OEZEORERICB N TIE, W, LT _RTOIFELNRERD
JEC, &L W, ELOFTXTOELNRBEBOEC,; L1k, W,NWIZHIfRESh D &
—H3 5, T, BC L. ZoZHK EoBECITHRERDbEND, Lo T,
VI T ORFZEI, Eﬁ%@ﬁiﬁA*ioT%ﬁT%fkézkﬁ:::
RENT-, EZ D, TR I T Y TORZEOEHHIC LS BEEADE —
DFFIRTH 5,

=. 195 4FEOXLETDO I INF v T DOIFZEIZET 5 EEFO K T

195440 [FLEmisAM, %@@%«@@%@%ﬁ& (R
DF (196 0FDOFH _JUICBWTIEE HHEGHE) [T HRFZEOREAKIT
19 2 54FED [ 22RO REFFE~OIRFIZ DN T EZIKEE/‘J ’DTZbE'fib\
BfRK, Z . WICLDIEARTH D, £ DRFZEDORERIZIVTIE, mem,, init, sm,,
ZIW, mem, mem,, sm, FEDOEHTFRHNOND, HAEMRER LML, LT
WY THD (2L,

B 21T, Btk Z 23453H (Anfangsglied) & #&IH (Endglied) b HF72Z2W\N 2 & 13
EHTF init ZHW\T,
~3J(init(Z)). ~3I ({Enit(Z™1)).

ERIND, HF init(@) X, Z OOV 7 2% KT,

H2 x KVBROR y NOWRERNREDLZERGOTXTDR z DZETRWT Z
AT 2D (HD x D% #HE (Nachkegel) DNERRD 7 F A L G L OILEH 3 TH D)
ZEiE HFEZIWERAWT,

Wgeb (H, x, G) =Raum(G). [H=((Z|W) (x,—).G)]. 3 (H).

ERIND, BEICHOWTAH LT S, R &SR & ORI NIE B
REGRBERNGFETO2HE. TOMRBOMRS G0 5 %25 5 8H
(Signalkette) E FES, Z O, $HO M A L& E & OB I 1E R BEIE
(Wirkungsrelation) 28& % &9, ARG EHBERICH A AR D7 7 X%
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AT AF—TWES T, FFRIATEZELRIC L VD . A8 (Vorkegel) . 7428 & I
5. Raum (FZEME LR L, BT CIW (x, D) E, x BD—EWE ZOBRIZHD Z &
T,

7 7 ANMDZERIGIZ ZEHEF OFETHDH Z &%

Umgb (N, F, G) = (9x) (EIH) [Wgeb (H, x,G). (NCRmp) . sm, (N)=H. N(F) ].
ERIND, Rmp FTEMAZERL, BT smN) IND#HEG 7 7 &
(Vereinigungsklasse) 39,

RFEIBAER Wlin [ ZARTH & HEIED 722 & 1F, B F mem, mem,, mem, & FIVNT,

Wlin(H) 2 (mem(H) Cmem, (H)).

Wlin(H) 2 (mem(H) Cmem, (H)).

LRIND, HWFE mem RITZHBERROFE —HO 7 7 A %2R L, HWF mem, (R)
X TIHEBEBRR O HO Y T A AR L, W FEnem (IRDOED Y 7 A%2FKT,

F72721%, Z=sm,(Wlin). &R I D, BT smyld, “IHBERD T T ADHEEE]
ZEA (Verelmgungsrelatlon) T »H5,

INHOHFLUIMIIT, HER .. BEL T V. BELTD. BELT~.
fEAEEALR] (T ), Blﬁi'ﬂﬁn—J(X) ENHWOND, TIHDORLTE bEHTFEH
WTRIBLTL2ZEIIARETHY . ZOBHBERITIE., 2056 B OEHER % &%
BT 5, LERD, KRENIZT, 2OHE ", BEIIZ=BEHOMREZRAA S,

W, HLF s 7OREZEOEEGIC L D8 . BT =BEH ORR

JEPRRRIC & D AR D 7212, BgNC TR LB 2ics T 28l [ R
411 \_%Oé‘\ SEOEREDHT L, 7. CANSVETHD LT, &
ROEE D C LT T A RLOEED C, ERHDED LNFHMUDEATHS

BTHDQ2), FNT 4 AL, ERMEOIHZ L, BANRREICBT
DA D EMSL A RS, B CP &% Difi (opposite) Bl &35, Sets T X TDIE
HBS LT LB ST OB ET D, Sets™ &%, TXTOEFP: CP—Sets L&
P—P LENLDHEFOMDTRTOHKESR O : PP LML ARLETFET
D,

C L oHiE (presheaf) y (C) &1, y(C)=Hom,(—, C) TH D X 972, X% Hom &
FTHD (Hom, (—, C) &1, ERH—, FHIRCDOENLT 4 ALDEEY 2K,
CD C FOREEF~DET y: (—Sets™, C—Hom, (—,C) %, KHOMDHIA
IrEN 5 (23),

C E0ff (sieve)S &1, BTM Sets™C351F BRINIE SCy(Q) Th B, S C
EOBFTH Y, hi D—C 2 C ~DEEOKTH B2 HIE, b (S)={g|cod () =D, hg
ESHE, D OB THS (cod(g) &iE, AT 4 X g DIEKEET).
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B C ooy a—r bRay—L21%, B CofkrDxt% Clcksc b
DEFOHEED JOZUTOEIIIZLTEIVYTHEE ] Thod, FH—Io, K
fii (maximal sieve) t.={f|cod (f)=C} X J(C) DHFIZH D, & _12.S€J(C) 72 HIZ,
fEEDOR h: D=>CIZxf LT h (S EJD) THsH, F=IZ, SEJO)THLH, L
TRMN, T XTCOh: D=>Cin SIZXHLThR)EJD) THDXLH>7%, C LOEE
DEFiCHHBIX, REJ(C) TH S,

YA b (site) ElE, hNEWE C E/NSWE C ForaX T 40— bhmay
—I 067 5%(C,]) TH D24, A M, ) EoBIXEERKT 5, Z D54,
GRIZERERIGEIEO GG TH D, /ud T 4—27 FARAEYA B, ])
FoEDE Sh(C, ) L R%ERETHD (25), ZDWA FC DICKTLED MR
Ak e T D, LER, BRERDIBFEDERTH D,

JEERRICEWTIZ, CNODEEDERICESNT, UTOREFELRER S
5 (26),

y: C—Sets™, a: Sets™—Sh(C,J)=¢, i: Sh(C, J)=¢ —Sets"®.

HHICHAT 2 &, KEOMBEIZLY,  ICBT2E X IZx LT, L7«
A5 yC—=X, ayC=X 1E X OERIZHIETHOTH D, MH, ORI B AR
0L,

X (C)=Hom (yC, iX) =Hom (ayC, X).

@l L -> CEMRmEZERT 21213, EOBET L RSB &k osEH TR
(forcing relation)Cr¢ (o) DERNMLEL LD (0 €X(C)THD), HIB, Cr
b (@) THLZOIE, F—IlZaExlo @O, FHIT, at yC=X x| ¢ (0}
X IZE VRIS, F=I, af ayC=X x| ¢ )1 =X 1T LV RIS
DRI NDGEITRD, MA T, Ché (o) THY, 1 D—=C 26I1E, Dro (a -
HThbd, LT, i C=CONRTRTOIIZKHLTCro (a ) THDLD
AR Y—JIZBITAWETHLHIX, Cr¢ (a) THDH, LLEN, 58| BE%
DEFTH D,

INHOERICHESE QD) #HEF T, EELE. FER Y. OELS. F
FEEfbE, TR LFX, EORTERMES ERHIBEGREICE > T, LT
otk ans,

Cko (a). ¢ (a) THHDIL, Crod (a) 2D CHd () THHELEIZIRS,

Cre (a)V ¢ (a) THDHDIE, FxDEE I LT, CFé (a « )2 CiH¢
(a ~f)DPDOELLNTHD LD RWEL: CoCRHLIGEIZIRD,

Crop (a)D ¢ () THDHDIEX, TXTD f: D=>CIZHK LT, DF¢ (a « £)H3D
Fo (a « D EFETDIHAEICRD,

Ck~¢ () THHDIL, TXTD f: D>C (in B O LT, Do (o + )
ThHRHIE, EOHND OWBEBTHHHEITE D,
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CH(Ty) ¢ (a, V) THLHDIL, FxOFEE 1 ITHLTChr¢ (o« £, B) THD
L7 COWEIL: C—C EHEHR B, EYC)NHILLGAEIZIRD,

Cr(y) ¢ (o, y) THDHDIF, T XTOF:D—=C (inEC) LT XTDReYD)
WXL T, Dro (o = f, B) DD D5 EITIRD,

U EnEERmICB T2 THY . Iy TORZEX, ZOBICLD
EALERANT, HRICL-TRITES, LRITIB XD, DIV v T ORFZE
mEEHER L X, R WO HBEBOMRIZL T, BRDOITHZ ENAMETH
H., EEZLND, TNy T ORFEORBHGIC LA . BB
EEH DR CTH D, e _BEENDOFE —OMRE Gt T, ZEEQADMRMN
ZZITmREh A,

T, BT HLORERV—imE TOHFREL DEDHY

TDOXIICLT, ATy T D1 925FEDHLET 95 AEDLHRD D
D2 DFE ET X TOMRIT, INT v TOHFOREIEL L COREER
DEHFIZE-TEY . BB ICIZEBERICRAMETHDL, &B5x 5, ml
FHIE I CRM T2 RELT 256, BROBREMBITIIEE 2 K87 51T,

A 72 NEFF %t (ordered-pairs) D& LV . WMFEEEREH L TWDHDOTH D,

FERE LT, Iy T BREB L LRIRFROIERERT o L, &)
ICBALTEARErRY—O&E, TR EETMELE OB 23T 5, A7
YAVORER—EERIL 18 9 SFEICHRINCFRIL(@28) IZFEIZEND, p
WILDEAEENV ZEZ D, WV O—E%E 72T gkt (a=p) DLERETH D &
T 5, WOBRRERDN q—1 RoedD LEOHER R ZERIE vio vye 0 v, D7
et h, ZhERS vty by, ~0 TRILL, BICRANCEES kv, Tk,
~kyvy kv, (ZOHE, KITEE vIZa—1 RICDOBERIEK) 13, VO—F 272
qQIRTEDEERN NIFAET HZ L. T L TEDRERERN, v, LENCER D
k) ZARIR, v, LT RIR Dk, ZARIR, v, DU ZERIR &N R T2 D ky AR,
v, DI SRR LRI D k, ZERIEN L5 2 2EW®T 5, ZOBADM
REFRER T — LML, RERY—TEFOHERE L THANYTHIL, RO
L kv, kv, kv ~w et Fw bRV SND (SRR W, W,
w TV OBERO &2 2T), BT v h UIZMEEER L R TH B HEN 5725
“ASEIEMEEZ, EO LICFRMAEHRO T TARERKRER Y —%, ML LT
BE& & LCimd 5 (29),

ZORT I voREr —HEIZE, BRICEFHRESNE I TS, K
Foo—Eid, AHERICRBOAEREE LTOFREr U—EIE3E5 2
ETHDLN, ZOMSERIZ, EAMOTEHBEND LT LA, EA LR
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%ﬁwﬁm%ﬁ%%ﬂméﬁé FHERDOTH 5D,
NG BT, vty RN EAN LT TSR @ENRIEN D 2R - T
Wé_k\ﬁ@%%@m_iéﬁﬁi\%%Wﬁ@@k\E'E°FﬁX%%
LREEWREICED, Y, MBI SEEROMRIZE > T, BERO
?iﬁu L AW EICEMR e CHh D L amLliz, V—rRT L
DM F 2 mBFREETCRBE LI E LIV Ty 7R, HREMEEZYD T
BAL, 2, FEr Y —RELEXAT LB EEHFOEE,. € LTE
DEFLLTEELIZEWIFERET, SETREINTVWEEETHD, 215
CEEBERREVEETHD., ERITEZXD, RO 2, vy 7 oERE
LEEWTFE VO BMEAERORIZHO b lifEE, BroRIcExH4 LT
HO, AFETHELRMNRD ST INVF y TORTFHEORBN-EREEST
TZEN, KMXOBERDOTHD, KimXlX, WvF >y T OENTZIBEDE
WEMICH LN TWZE TS OMD -2 EREZR L., T0n)E - B - hARA
EWVD FT e RE L GETICERAET D&, FID T @Y, BEICIX=EERD
ERCTHAAIZTHHEDTH D,
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