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with the distribublon and movemsnts of the arzrrepate of extra-
galactie nebulae. Tt employs equation {1} in the form

dsz = 344('1152 - é gijd.xid.xj (i, j o] 1, 2, 5)

The g1 j are defined by ap~ealing to an eanlvelent set of observers
who, gf they =assign coordin tes by the same mthed methed, find
that tA .devélbbmsnt of ;the universe annears to be the same for
each., This "cosmolosichl nrinciwle"fxs Turther rostricted by
settling down to a Lorentz~Einsiein Unvarisnee, Yy s eclal Tules
for measu“ements ~angd, hy assuning a basic: pvont of cbmmon signi
ficance. Flnally, SuaulséicalﬂtnnsiFevqt pns are added,.

»; . Methodological onservntlohs rorard the onnosition
between thﬁs{ﬁvUe of kinematical theory anh Gohoral RE1ALivity.
Prom the more gensral metaoaological viewpoint, the g3 j can be
glven,as. dony different meanines as there are Glstlﬂc% fields
of Inguiry., In gopmologleal Lheory, though General Reletivity
opened the sublect, It dan vark @1l doe Lhat cravijation 1s not
. the sole nor aven tne princinal determining Téctor, In & new
o Lleld it Ip dmportant to zitaw ackmowledse, ns vas arrued above,

{. ﬂ “Che hﬁpvxstic uge,of imﬂﬂlnapion. Pinqlly, since re]at1V1ty
is an exnlanstory theoryj’ $ince.an exnlanatory theory holds ab
the inatant and does not, in rensral, 6roviqe a premise for
deductions that leap over ¥ & thousand million vears, there 1is
needed "some "statistical consideration., In brief if abstract
methodoﬂo”icqlﬁcoh°~nerquions may he onresenved in the more
concrets form of a surmise, one mi~ht say 1) thot it is not )
surprising that General ﬁelqt-vity conld not hndle the cosmological
problem, 2) Ehgtfif“wilaﬁhqu’ius chance at making its contrloutlon
when the solution is much furtWed qdfﬁﬁgﬁﬁf&hﬂn~nr genk, knovledse
makes possible, 3) that kinematieal' the ryls devotionito a
moaifled 8pecial elqt1v1ty involvns incomnatlbllity with General
Relativity on éﬁ %hensssumptiqn Lot nagi4lxﬂelgt1vwby ig
consideraed a!i pticular case inot?of‘“ thodolo 1caf7 bug-of
General Relativity {roree f Py o, -
of xnﬁi bry s Corther, even though the ai tinction is 'provigional
and ha'%' 7 bah}érkxnept,p;esen% qn%b stlll one hes to
operate on that huiz basis vm“dg&
Not ét«ie of the oppos 1u10n stems, perhaps, erm t15 Yo w
that Géneral Relativity 1s not abhacked, fhen Svecisl Relat ivity
has sceoniined to emnty gnace. This v1ew is removed by
meth0aold?1cql relativity which allows a8 many distinct meanings
for uhe 843 as there are distinet fields of inauiry.
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alvays has been, in fact 1f not in opinion, an: immadiﬂte conjuggte,
80 also there is no peculiar dirfficulty in eifecting the transition
Lrom the Cata of sense to the relativity concents of éxtansion,
durction, velocity, mass, and energy, B

The second gusstion is more reconilve hut it possesses
2 greater mothedolosieal intoreat, Can one argue thut the conztancy
of . the velecity of lisht iIs a 1law of physies, thet laws of physics
holu at all »le cas and tinesy thint therefore Ehe inmariance of
the eznredsion-Fér the. velogiﬂy of 1lsht must ba . cglnoledrad?
I do not think s0, A transformation qﬁﬁpd*es a ? e UofT reference,
A freome of relerence supnoses Thet there'ls some mrocess referred

4.5 the.¢rame. But ,nJle all inrocesses are abt determinate nlaces

ana \binois, 4WA*s0 rcan: hg refphred to Trrmes of refnrence, laws are
abstracty they nre not at ahy verticular vlace or tine; fhey
cqnnnt\oe referred to franes of reference; thew 'ann‘? tnen, be
gsubjectedir o uranuiormauionu in eny sontlo-b: ~mooral Tenning of
tranulorm1ulon' and S0 thev connet be inverisnt uncer such trans-
Towmm iiong

: This nnswg F inf¢caues the dlffevence between
methoaolo ical reletivity, andl the foundotions Lthet commonly enough
splied 1t, ' TIts dlrnlficance is not unimnortant, for it
}nows thot 1t ds eonceivoble fox both Sveclal and CGeneral Relativity
#0 be true in reﬂtrlcﬁﬂu dorteinge) .66 Stncihl Relativity tled
fo- the assumption that the cona tqncv of tre velocity ofX 1irht
s a law of natute, then, one: conld not use Speclal Relativity
some dep” riuents and nlso sccent the General Tneory‘s aceount
geflected vath of a li-ht ray in a srsvitatvional fleld.
ave suynlied it, ;:etrer the diffcrence is of any vlierior
sienificence A8, o rhaps, questlonable, It mizht have some
monent vin 1ecopcliin the uonqtdbﬂlvelocity of% ldght in Special
nelatﬁv¢tv aith jts qeflecced ﬁﬂth in a "rovitaticnal field

'qcco G- g to\General Reélns ;v;ﬁy._

. ”be“tw rd particular cose of the methodological
gengrality is supplied dy Binshedn's Gsnsral Theory of HelatLv;ty.
Hore the- ) ? qre ywiven the \thsicﬂl meaning of ,qrﬂ‘b'itatlon al
votentinlg,® Xquhtiph. (ﬂg s retoined with fonr/variables,
The conditjcn o~.1n in¥ariAnce«is thot the g1; setlsfy a
covoriant' tengor of “the second order.
The succhés of g theory Bas lain in its

abllity to take over the hirhly\Geveloned results of the
Newtonian theory of miv:rsel gravitatlon and adjust them
to solve a few outstanding problems, However, thex {'leld
of cogtemﬁo ary inquiry hugxbordexwiih lies in thetppolilems
blhat Arise in conhedbich Wi, e, digtribbion endrhuyement
of a larpe nuwsber bf spiral nebullae.XAd Pvestiostors and
theorists do not,find General Relativity sntisfectory end
other relativit¥s have veen develoned,

do not think Hhat this lsck of success can
ocerglion surprise, Cesmblosical theory l) is a-relatively new
field in which the heuvristiec nse of lho humﬂm«imagin& 'lon is
ggaordngiy accordingly relevant; 2) considerations of gravitation
are not, mrobably enoush, the rincipal determinants; 3) there
is involved a concreve rrocess in which statistical tl-ory
would have some relevance both with re;ard toyinltial %nstributions
and with regard Lo the qﬁnliflcations 6 be‘&mnoseduupp deductions
that leap over 109 to 1048 years.
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The difference between Invarilant and relative expression
of truth arises from the very nature of our knowledge. Abstract
truth presclinds from the individual person or thing and from
the particular place @x&time. Proper expression of such abstract
truth will be squally abstract., It will not contaln any reference
to individuals or to particular placesor to particular times.
Because 1t contains no such reference, it cannot he subject to
varlatlon when 1t is uttered by different people dh dlfferent
places at different times. On the other hand, particular truths
are not abstract; they are k-own by recurring to Imasgimetlon or
external sense; thetr proper expression will be relative to
the Imaginative or sensible data to which recurrence 1s made;
aRd-gingg-diffeorent-individunis-or-differanst
and since change of that relatlon results from change of the
individual thet recurs, of the place where he 1s when he recnrs,
of the time at which he recurs, it follows that the expression
of khaxpmrk one and them same particular truth will be xxrizbia
not invarlant but wsxieble~auvs rolativese varistis.

o human

The— 67655 neiderattons hold fo;f“1$¢¢aien8“a~&eartn-
with n ier al b e& 3, Bht #he ha 61ar ecia rGIGVance p.1
mathbhat icAl physi 3 ‘as deWe;Pp d gince Besc tea 1ptrod Co
coodfinunt geﬁmet y, iye. Egg appl 1icati g a to spatial

and temporal “probdems. For with coopdinate ge try '
r all huma ieﬁces
1 the 1nction

served Spoﬁtangously,

e foregoing argum nt
WO VST, —~WOeN escartﬁsﬁvntm edhga rdipste’ ’
fed-an_alg#bra-thyt | b
S the Caﬁtesian inwention,of caor ;@ate eometry asflhe
ion of) an 1gebra in which’ the éﬁs nction betwedn|abstratt
'iple and toherete applicationdyna 3rstematicallyfobscur d;.
ometry is sl ply h ‘alAbbra wiﬂh tha 1ifg

Dgns im»]anpnywit}rin yf fmom tHe be;f}r%g

cggure

: a’apecial ficulty in gedenges

concenn;d with space angd”time. Space isian ordéned totaliit

of parigiculer places; £1ime 1is an orfered ltotall P
ns. 3ince gbstract knowledge and fnva '

prgscidnd from all/particular rlaces and particula mpxy
duratioys, they cannot deal. directly with-{space and time wich
SOV IUT e%ﬁiﬁding,/aﬂtuallyf{ﬁwiﬁae ITpartionlar es

\
do not prvsednd f rom but rather includs all particular rla
and durations. HBﬂUGfﬁTB$f/Bt“%nﬁ¢in ge-fi3-pbsgpbct-deads

on&zbrdthwﬁggqg ..t follows that directly~they deal with
er-betwsen 8 undfduragiggs/'
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aliays has bveen, in faet if not in opinion, an immedlate conjuggte,
80 alao there is no particular difficulty in effecting the trans-
itlon from the data of sense to the rela ivityyqpncerts of

_gxtenﬂlon, duretlon, veloclfy, mass, and energy. +~

:i”," 4 . The second questlon way seem more “Tocondite but
1t po:cs ouﬁes, porhons, a sreater interest, Can one arrue that

-the congtaney of the veloclty of--2icht; 14 a?lsw off nature,
aAtnﬁt‘sumh dows hold at all places and times, that therefore

one nust Hailntain the invariancs of its mqthemvticql gxnression
undsr transforrations? . v

The difficulty with rbhis nr’rfumen“b 113 i:hjat there

s a diffevence between a law and a concrots nrocess suowect to

the law, The concrete nrocess ls alwavas at some determinate
placd and time; 1t can be. relerred to one refevence frame; LY
& tfand sporbublon It cad be rerfrred to anotier frme. But the
law itself 1s not locsted” Bpétially ox, Hemporally;, to spenk of
refexping i to some frame is therefore meaninﬁleus' tp maintain
the Anvarishde /bt Itg erress¢on under trwn Lovma4ions ia also
mMeaninoless, fe Hf i

Fowever, one may ng whot -fer”a’ concrete process,
as subject to a law, muat be Invariant under transformations.
The ‘shiwes-to, Fhis seamv to: ne negative., For the act of trans-
formdng can involve 'an- dttm&butlgn to Lhe concretke vrocess of
s b jection to further fﬁwa “ob ?n?és, 'ﬁg., the laws

/

0 rotating ootles. Clearly the mothematical exnression that
the e vrejents 4 orocess not under accelerstions willl not be tle same

a5 the mabﬂadatlcal expres 51on representing the same process under
accelerations, oo
There follo‘s a twefold cqrbllary¢~ Methodologicol

relativity positis a vhysical meometry that 1s identified and

de fined by the Inveriance of the Infiniteslmal Interval, dss

in virtuwe of . phis invariance there follows an invqriﬂnce of

the expresdions of lows - -unded -Fhe [transfoymytlons of the meometry;
Bt this invariance is a mnbhematb Lodld | !mh«mrdp ty of mathematical
oi pressions, and the transformations Anvolved are mathémat ical
substitutions” but ‘not. chanfgq of spatio~temporgl reference.

The sscond covolléryﬁls that meyhodologzical

re la tivity complﬁﬁﬁs they division hatredr’ doaerl“Qioﬁﬂqnd

ex planation, Desérlﬁ ioh,} iig in terms of extepsions, }dUPQLionS,
colors aogn 18, Dushes, mulls, etCuy 88 pre_lqnced. Exvlanatlon
is of exucqs ona‘rdg; biong, colors, sodnds, efc., ns imnllcitly
defined by empirically Ssiyshlished correlabionf. Again, des-
criptionslis of oblects as related to us.:fwiblanwtion Is of
objects as, relﬂbeo to one another. It follows that complote
explanation- comnletely 41liminates the rence of qualities-for-us:
1t replaces "blue “gs exberlsnced”™ w:ith "blug as a

wave~Longbh of 1icht"; in like manner 1t~q%n1acaﬂ.an imacinable
space~time with a non~imarinable set of spatio-temporal relations
that ilnhabit the same abstract realm as the lsws’
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