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exetblon Trat ewhresqmﬁlnﬂt?e“ﬂtically coertnin vary genersl
fentrres of the dotn such 28 co-vinuity, lndestructibllity,
incomnresginility, homo enelty, and so forth, ‘here before
we appealed to the faet that at three o'cloeck the hour hand
had o fifteen minvbe start on the minute hand, now we turn
oub nZrention to bLoundary conditions thet restricet the rance
of functions satisfyins the differentinl equation.

2.5 s Ploce and time, no less than indivldualiby and

continnity, ne ta2in to the empiricnl residune, It follows that
the Tunction to he determined will hold iﬁfependently of rwarticular
blonces and times for, as has bser seen, norticular places and
times are, In thelr bhasiec anspect, cortinua of individual d.fferences.
Thus, Fewbton's first law of motion is to the
effect that a boly continues in ifs stinte of rest or of uniform
motion o8 long as no external Torce intervenes, This law nmirht
be regnrded as a positive correle tion between zero acceleratlon
and zero force. Bub directly it rerords constant velocities
and i:g contention ig thet anch velocities nertnin to the
cmpirical wesidue, If tiore 1s an acceleratisn, mechanical
anslyais has to assirn a coyvesrondine force, I there is
no acceleration, then mechanical analysis does not have to
bother about assirning any force, Lilke rest, constant velocity
lies outside the renae of nroblems envisared bv'Nevlonlan
mectenics, It is a residunl festuve that needs no positive
gxnlenation,

Indeed, t-ere conld be no mosst positive explanctlon
of a covstont velocity, For it 1s mere chense of place and mere
chanse of time. One can account for chanpse in veloclty, ond
one does 2o by the law of force., One mirht cecount for the
conservation of acuvired veloclty, but that wonld e, perhnps,

a phillogoprhic question rather than a mechnnical one. Bub one
cenrot assimn any positive explanation for every element in
chanre of place for, siice places nare corntinuous, since a
cont.nuumt %% is a non~countsble inlfinlte sebt of Cifferences,

there would bhe needed a non-couniable Infir-ite set of positive
explanations for every instsnce of constent velocity. But

& non-coimtable infirise set of positive explanations is imnossible,
Therefore a single explanation has to serve for the whole

duration of a constent valocity, and that is provided »x when

one GXIl?lDS vhio accelerntlion that terminqtes in the coms tont

veloclity,
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st law. ts premise 's the imn0331b¢1 ty of
set of exy 15 mateh g ATON-

alffe in afonbinu hhat
Anzral forfiulation
of Relativity, namely,

n_uie x OI the Sﬁﬁtlﬂl The oy’
R (gt S gl e b _'Lﬁi&
nefhenntical ex- ﬂGSSlO of & principles and laws

ia/af hhv 109 ﬂre Inverpisnt unépr tron iorwvtlons from one set

R T e R L LR U A AT S: - A ----'-7.--<1;-_---m:‘:rv_.-v_.-—-_-:-s«..\.....‘,.
Cr - :




¢ @ s
o6 % An even more reneral heuristic anticipation can

..I : ) . . ’ P T ST S g e e T T e EETRAAL AR e = R Sy O R —3_0 s
Heuristic. Strucutres 2.5

However, as 18 clear from its premise, the point
wve are making is move preneral than Newbton's first law of motion.
The argument rests on the impossibility of a non-countable infinite
set of positive ex-lanatlons., If it may under-pin Newionian
meciia nlcs, 1t may also under-pin HMaxwell's aischtrswmaznakic
Lineory of the electro-mnwn* :i¢ field. Hence, if we may use
the technicsl formulation of the vostulote of the Special
Theory of Ryiaakx Relativity, we may conclude that the mathemaulcal
ox resgion of the prirciwles and lavs of vhysics is invariant
in form wnder trensformations from one set of coordinate axes
to another set moving ~ith o relative constsant velocity,
{Seo Liscdaay and Margenau, 101 £, 326 ff.)

be set forth. 5

The empiricel incuirer messvires snd correlatds
the results of mensurements to resch the functions that relate
things directly to one anotlsey, There follovs & rrinciple of
ecgulvelence for all ohservers.

For, since %the function mou~it reletes things
cirectly to one another, tie reletiong of 1h1n@s to obaervers
are omitted. Becauvse the relabtions of things to observers are
omitted, the furctions cannot be mocifiled by veriastions in the
relatlions between the observers sndé the things. Because there
connot be any such modificetion, the functions must be the same
for &ll obgservers,

It is %o bhe noted tlnt ine princirle of euuivelence
goes far beyond m.re inde-endence of merti.cnlar |laces and varti-
cular times, Colors zxy¥ as observed vary vith the positlon,
velocity, accelereotion, of che observer; they vary with the Intveunsity
of the light by wiich he vi-ws them; they vary with the concition
of his eyes, such as his need of suectneles ond his poasible
color-blindness. Bubt colors as explained Hy a series of wave-
lengths of radiation are neceazsarily the same for 21l observers;
all concelve them in the sSome quhion' #3X no one is handicapned
by color-blindness,

_ Now ©£is principle of eguivalence revresents g
property of tne direct relations of thinrs to ¢e another. Such
a property can he employed as a vremise to desermine wiiat tie
relations are. How can such a vromise be formualated? A portiel
formulation is to btake the orirsin and orientation of coordl.atce
axes as represencing the observer, ond Lo makaxranmuirm say
that functions, rerresenting rrirciples ery laws, sqtisfy the
pr¢n01r10 ot ePulvalence if theyr remein invarlant 1n form undenr
TR

™ s Ghlen ; T
the ~roup of conbtinuons LP““SfOTJFuloﬂB. For 1if the observer
moves about, he does mo in some continuouns feashion. Bubt the
funetlons re: rcgenting laws arve indepensent of any such motion
of the observer, 4ind thils independence 1s ruaranteed Lo them
by their inveriance under continuouvus transformations,

Such 1s the postulcte offthe General Theory of
Relativity, hich has hod some confirmaiion, snd of the Generalized
Theory of Gravitatlon, which as yet has not been put in a form
that admits an empirical test,
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Certain observations are in order.

Pirst, scalars, vectors, ond generally tensors
are guantities that may be defined by thelr transformotion
properties. Thus, a set of n quantities formsa contravarlant
vector If they transform according to the same rule as the
differentinls of the coordinates. A set of n cusntitles forms
a covariant vector i thev trnnsform in an opposite manner to
the differentials of te coordinntes. Contravariant and covariant
tencors are sets of ng and hirher orders of anantlities that
transform in a more comnlicrited bubt analosous fashion. Hence,
by expressing physical orineisles and laws 1in covr-riant form,
automatically there ia attained inveriance under the rronp of
continuous transTformztions, L[On the tensor caleculus, the reader
may consult for a brief outline the sscond chapter of G. C,
MeVittiels (osmolorical Theory, London 1937, Methuen' s Monorra hs
on Physical Subjects.]

Secondly, inverinnese Vw11l be obtailned only in
go far as there are expressed the relations of thinps to one
another, As soon as esuablions are mede more srqecific by ap ealing
to obssrvational data of any kind, kimzfuncki»rs there is Intro-
duced a detormination from rel-tions to observers; and then
Invarisnes 1is no longer to be exvocted, Perhars this sccounts
for the fact that In the General Theory of Relativity the e-ua.lous
remrin Invariant only as long as the € coefficients, 81 s remaln
in place, See Lindsay and Marcenau, pe. 368,

Thirdly, the same consicferation seems relevant
when one attempts to underst-nd the/incomnﬁtibilitv of Gensral
Relavivity and Ouantum Mecimnics, As will apoear pressntly,
Ouentum Hecnanies is concerned with ohservables, It seecks
formuletions of things in tielr relatians to us while Geueral
Relativity rests on the relations of thinss to one another
and only in 1its applications turns to releiions to us.

Fourthly, the heuristle sirmiflcsnee of the
principle of eguivalence, irterrrveled as a principle of covariance,
is not that 1t restricts the field of possible laws but rather
that 1t gives a determinate meaning to the empirical Inveatbtinabor's
proference for the simplest laws. As A, Binsiein has advanced
in his autobiopraphy (4lbert Einst tein, Philosopher-Scientist,
eds P.A.Sehlipn, Library of Livine Philosophers, 1949 and 1951 Pe 69
New Yorlk, Tudor Publishing Compony), any low eovld, perhans, :
be expreased in covoriant form but within the restriction of
such o form one can bepgln by vworking out the simplest,and, if
they fall, sdvance to the more comnlex.

Fifthly, of interest in th.s connection is
Finsteln's conviction that dote alone are ingnfficient to gnide
the corstructive efforts of intellirences, There also 1ls needed
s formal 1rinci le Thwiat functions o khw does the nematlion of
the pessibility of a pervetuum mobile in thermodynaomics. Such
a form:zl i rlnc;nle Tistein believed he hed found in his postulaie
of iuvarinnce first, in Special Relativity and then 1n General
Relativity. Seq iold., ppe 83, 87. 69, .

.
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Sy s 3 Before we turn to the consideration of statig-
tienl lows, a sunmary would seem to be In order,

After notir~ the similaritles between mrthematical
and emniricel insl~shts (“ and the differences bhetwesn them (H‘i),
we ra-sed the question of fthe orircin and nnture of the clues,
hints, supgestions that lead up to insight.

Ag a clue for icsi~ht into clues we took the
solution of a simple alzebraic vroblem (®AZL) ond wroceeded
to generalize..

Jheat is to he known, when the Insi~sht occurs,
is anticipated by the mare fact of incwilry ond is named the
"nature ofee.," the "such as to...," the "sort of thing that..es”

But similars nre simil~rly understood, Hence,
the 'mature of.,." may he srecified by means of o classificobtion
baged on sensible simlilarity; and when insi-ht ocenrs, thils
preliminary classifiention will yield place to n systenmatic
account that sreaks of things, not in terms of thelir relatvlonus
to our sonses, but in Lerms of their relations to one snother.
Thus, the "abure of.,." is replaced by the more rrecise
anticip“tion of an unspecified correlation to be S.pecii‘led.
of an indeterminate function to be determined (WrEENe (2.3

Now functions can be determined, not only by
the empirical process of reachinpg formulae the t all known
measurements satlsfy, but also by appealing to quite meneral
congiderations and arquiing from them to differentinl equations
which restrict the group of possibly relevent functions,.
Quite obviously, both procedurses can be combined and commonly
are combined to obtain a scissora-=lilke sction thatb {11‘)*’11“010‘165
a solution both from above and below M@ H).

Further, when differences Torm a non-countable
infinite set, ns ls the case with plsce and time, there cannot
be a distinet explenation for asach elewment of d.f'Terence.
Hence constant velccity hos to be rerarded 28 residual ase and,
in fact, 1t is,regardcd in Newton's first 1aw of motlon.
More gonarally, the mathsmstical ez ressim of vrineiples and
laws has to be inveriant under transformetions between inertial 4.5).
gystems in accordance with the nosbtul~te of Specisl Relativity (q&.

Indeed, Aimee nrinciples snd laws exnress the A
relations of things 1"0 one anothier and omit all referencs %o
the relatlions of things to obssrvers, 1t follows thet tine :natlew
mat@ical expression of orirciples and laws must be inveoriant
in symbolic Tform under cortinuous transformations (NGRS &:6),

Finally, one may add tiet these conslderations
supply only an abstract schewe, In conerete Innuiry they are
amploved not sinzly bubt torether. As a scisnce develons, 2ll
that already is lmown serves to render more determinste and
precise the eenerzl lwuristic anticipations that tave been
outlined,
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Slalyfad Mowsatrc ST,
__3.0 \ The foct of inouiry ls an anticipation of something

to he known by understending. Hitherto only one tymne of® such
antleiratlon has been considered, nanely, the anticipation of
a correlation, a function, o low, a system. The Investlmntor
mersures, nplots his resnlts unon a rrﬁph and exnects to find
a gaooth curve or formula Llwt will be gstisfied, not only by
 the mensurements he has made, but also by qll sonsyrements that
ﬂhmﬂi he or anyone slse evor v ill mnke.
ﬂw N Now it is well to enconra-e investimators in that
: exnectntion, to tell them that, if they do not ¢iscover any law,
. : tiwen cerhnps thay are meas u“imN the wron~ thinrs, thot they are
not exclnuing gome extranggeons influence, tlist if only they
are dorged encugh then soms day someong will “lscover tne
relevant corralatlon, function, law,
.utill, oncourn;enont must net bas carried to the
point of decevtlon. Ag ve hsve seen, there is nn empirical
regidue, and the insicht relevant to it consists in "rquping,
not the aystem to vihich it conforms, but Ltﬂ ultinately non-
, systomatic character, its egcape from.uhe dominance of system,
: Hence, with rearect to an a~rremate of drta or nencurements,
: the sntlclpatlon, corstitnted by the fnct of ineuiry, is not
a sin~le asgertlon but rathor g disjunction., The anticinration
is, not t;qt tlere ig some cor-elatinn to be rrasped, bub that
either tlere ls such a correlation or else there is not.
: Tha prdi¥lee ouber of they disjunction hes heen consifered in eﬁfﬂh
i fOTeFOJJ”* aceount of ﬂﬂlgclPﬂui s of ime gsvestonetic, e now
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menning to tihe te tiec, and then it involve
nezati formula) €0+ elatio_,
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with the jubsumption
law, And

is an acfunl fre-uen
t, 0, thake elvays fo
or 9 or
tines,
times, \say g 71l occur
Hence, e actual fraguency
be p/n,

necensnYl

D % O % Ik _aaeee
Pinally, these actusl feeauencies will he non-systenatle if it
is not possible to define an Op, 0q, Or, P!, N!', R!', such thet
Pt aluways follows Op, Q! =l ays iollo‘s O0a, R! alvays follows
Or, etc., so that the indebterminnteness of the slternctives is
eliminated,

It 15 Lo be noted that when a set of alternative
consequents has been defined, then 1t 1s posalble by combi atvions
Yo construct furither sets of alternatives, Thus, one can conslder
the stbtuel freguency of the combination "either P or Q," or of
the cobination "P on a Tirst ocengion »nd 7 on the second occasion,”
etc,, etc,

One ray ndd av once that the actusl frequency of
a numbey of alternatives taen torether 1s the sum of thelr
actual frecuencies talren separately, Thus, the actual frequency
of "eith.r P or Q" will necessarily be (p + 9)/n. Similarly,
the actunl freqsuency of the total set of alternatives will
neces:arily be n/n or unity,

8.3 Q st Nebien ) ¢
uﬂﬁ g Lot us nowsdefine a probability as the proper
h A

frﬁction from vhich s actusl freouency does not dlverge syzkamxile
gratenatically,

Tha definition posits an ideal vroper fraction,
‘which it names 2 probabilibty. ‘It admits that this ldeal proper
frection will not be coineldent with actunl freruvencles, It
denies thet the diverrence between the Ideal and the actual
will be syctematic,

Supnose, for insinnee, that the probability of
cesting a "six” 7ith a sinsle die is 1/6, Then, on the first
8ix tirows, a Tsix" may occur twice, on a second once, on a
third not at 2l1, ete, The actunl Irequenc? hops about in
renndon fashion whlle the vrobability always remains the same 1/6,
There is then a diver~ence he:ween the actusl and the ideal,

But this diversence is non-systematic, so that the differences
between the actual and the idenl cannot be reduced to any rule
or lav,
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. Certein clarifications are in order.

\ Filrat, the reason for the definltion 1s, perhaps,
obvious enocughe Actu 1l frequencles ars non-systematlie; they very
from ocnse Lo case; nnd thelr variatlon is not subiect to any
rule or law., But a probabllity is an 17eal fraction; 1t 1s the
game for every cngse of a pkiven kind; it iz the represenbative
of the universal, a»stract, necessita bine, systematizine tendencies
of underdtandings Hence, if DTObObllLtV and actual fraguancy
coincided; then either both would he gvystematic or both would
be non-s J&i wabie, If Lhey diver-ed and the diver-ence -iere
syﬂteﬂ%tic then the nctunl Bfreauency vo1d Lwve to he the
gysvem:Tle resultont of tue sroterabic ppohn>¢1lty and the
sy.ueﬂatlc diver-ence from probability. Ons meets the requirements
o the problem only if 1)} the setunl fre-ueney is non-systematic,
2) the nrobahilyty 1s sonmechon avskemqulc, ﬂadakxﬁ 5) tbe actual

e BN i e et T ) el e g bl WS- g ot
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frequency M2y diverne non-gvetemstically from ths nrobebllity,
and 4} the actusl fre wency cannot diverre systewmntically Lrom
the vprobability.

secondly, it follows th-t the probability of
a gebt of alternatives is the sum of the probshilities of the
alternatives taken ain- ly. For, a3 we hove seen, the actual

the/Ire.nency of such a set is the sum of/actusl fregrencies of the

(32

ymem@bers of the set (\bag and, more ver, there cannot be a
swvstembic diver-ence between actunl freruency and prohabiliby.
But there would be such n svstemntic divergence if the probabillty
of the set were not the awum of the probnb.litdes of the members

of the set, Accoriiirly, one must deny the conseuent and i s
antecedent o affirm tiat tiwe probability of a seb of alternat._ves
1s the sum of the probabilities »f the alternabives taken

sinmly,

Thirdly, a probability is mot the mathematleal
limit of a sories of actual frecuencies, Tor am seriss of terms
tends to o mathematical limit inasmuch ns divergence from that
limit can be made as small as one pleases. But actusl frezuencdes
do not converge upon nrobability, They hop about at random,

They anproach the probability only “o rscede, Inrntead of
converping, they dlverpe, Bub they connot make thelr dlversmence
ef'fective, Tor they cannot get any srstem into it,

Pourthly, thourh a prohability 1s not & mathematical
limit, t:ere are unobjectionably assumpilons thot may be introduced
80 thet Tthe non-systematic diverr~ence of probabllity ovecomes
virtually equivalent to thwe conver<ence characteristic of the
mechemntiecal limit. See Lindsay and quwenau, DD, 165 ff,

Pouphahy, our procedure +~ill be to distinsulsh

wo radieally dii'ferent meanings of the ferm, probablllty.
As cdefined, probability is an 1denl propery quction from which
actual fre-uenCLGS con diverse hubt not svatematically. Buk Hewsutd
one 2lso spealks of the probabllity of orinions and then one
does not msan that there is some fraction relevant to the coplinion.
What is yrobqni*itv in this sccond sense and whet is 1fs relation
to probability in the flrst sense, are aueutions that must for
the moment be vostponed,

U ST SO v fﬂ"
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It 18 ‘one thing to calculate the probability of

tlro ing a "four withg single, unbiassed dfe, another to make
the some cﬂluclntion wheh-a pair of dice a2re ufed, and a third
to do 80 when the dice are“loaded. In all three ¢sazes there

13 the same pmenerdc elament: ‘agtual frodquency diver~es non-
gsystenatically from the proper fraction named probqoillty.

But thils penus diviies into three distinet species, and the
bagis of the division resides In the manner in which prashabllity
1a determined, .

The first snecles 1s eculprobability, ts conditions
are that 1) vhen an antecedent, 0, occurs, then there occurs one
and only one of a set of n alternstives and 2) there 18 mno
systemqtic favoring of any of the n nlternatives. From the
conditions it follows that the probability of the occurrence
of any civen alternative will ve 1/n. For were the Probability
some k® other fraction, say a/n, whore a 1s less or greater than
unity, then that alternntive conld not diverre qutenqtically
from a/n and so must auffer sysbomatic d¢ucrimihqtion, if a is
less than unity, or sxs receive gwstemntic favoring, If a is
greater than unity.

The aecond smecies is a derivetive of the first.
Its conditions are that }) when an anbecedent, 0, occurs, then
tere occurs one and only one of a set of n altnrnutlves, 2) there
1s a systematic favoring of some nliernatives, but 3) this systematic
favoring can be recuced to a enss In vhich tkore is no swstem-tic
Tavoring,

Thus, ~hen a nalr of dice are cask, there are

thon othera, However, tuis favorine can be eliminated by
congidering the tii rty-six nlbenatives constitnted hy combining
anyg each of the six Tnces of one dle with each of the six of the
other. No one ofkhﬂ thirty~-slx alternatives is favored in any
systematic manner, oand so the second specles is reduced to the
first.

The second siecies of probanility 1s investi-ated
at length by applying the mathoematical theory of combiations.
The basle formula assignsg the probabllity, P, of r successes In
n trles, wien p i1s the probadbility of one success in one try.
This formula is worked out in any suitable texi and along with
1t the reader wlll find the aprroximations developed by Laplnce,
Poisgon, and Gauss.

The third sweciea does not admit reduction to
the first or to the second, There 1s an antecsedent followed
by one and only one of a non-svstematlc set of alternatives,
But one cannot settle by inzvection what the 2lternatives
are; and Ghelir respective prohabilities néither are equal norx
are reducible to @ the crse of euniprohablility., Thus, when dice
are loaded, some combinations mirht never occur; moreover, the
ocgourrence of any given face of a loaded die is not equal in
provability with the occurrence of any other face, for there is
some systematic favoring.
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v The third snecles may be described as involving
o systematic element which, ho ever, doas not succeed in completely
dominating tne results, There is a systematic element, otherwise
the alternatives wovld be equiprobable. But the srystematic
eb ment does not succeed in dominnting the results, for they
are found to be non-systemntic,

To meet the problem set by the third srecies,
the relevant techmique would seem to bhe 1)} to loosen the heuristic
antleclipations for dealing with data thet can be reduced to system

to/ and 2)/comnensatdng for fhis loosening by Introducing vrobabllitles

in plaqe of recise rredictions.

“hot would such loosening be? First, a-ticipatlons
of the svstemat¢c are 1) that the datn will satisfy some one
law or function, 2) that this function will be a solution of
the differential equations that revresent reneral features of
vhe problem. Secondly, these anticinntions can be loosened,
Instead of expecting one function to coverhll the data, one
mey expect a serles of eipenfunctlons, say Y, , and a corresponding
serles of elpenvalues, say Dpae  Anmoin, Instend of exrecting
the sinrle function to he a soluntion of o differentinl e-untion,
one may expect.the el—renfunctlions and ei- ‘enve Jues to be the
solutionsof an Oporﬂbor equation, say,

hos

where P is the operator, thot 1s, a mathewmablcal enbity thet
chan-es ane functlon irnto another.

What 1 the compensnting? The Tore~oing ylelds.
a 36t of observables, the elremvalues, P » Those that oceur
wlll possess some nrobablliby, else they would not occcur; and
they'wlll n0u possess T201r0 tq an u;o;ﬂhWIiLy, alse a S“%bemﬂulc

2 uIﬁﬁ“ﬁf“*mrfgweﬁﬁupeiiosaj_andaﬁa@mr
jodlut ion would werlk, ﬂ:c;e//}. sts, . urggjﬂqomsffarctian’f#bm e
yhielrshe pgghﬂ311¢u .es €an he c#leulnted, ond 1F w111 be
feterminable from the oi- eqfunctionsrthch throgh thﬁ o erator
ogat-lon, . seteet~She -akrorTvahie
solution would vork, There exists then some stnie function from
which the »robebilities can Ye calculeted; and one may exuvect
tne elgpmiunctions te lend to the determinatlon of the state
funetion, Tor 1f they succeed in selecting the observables with
some prohabllity, they should be able to contribute to the
determination of the regsrective probahilities,

Is this puess-work? Certoinly, 1t is not a
rizid deduction. On the other hand, 1t is not purely arbifrary.
It is the fruit of an inslcht based upon clues where, as ls always
the ¢age, the insisht tokes one beyond the clues, Thare must be
"some loosening of avstemabtic anticlpabions, for the data dealt
with are only D“rtLﬁl Ly under the inflvence of what one might
name & systematie compenent., There nust be sowme compensstion
for this loosening, else there wonld be no conclusions at all,
But the exact conrse of the loesening and the compensating
is guided by incirhts into mathemsbticnl possibilities and, Aen»ewvﬂ
stransely, the resulting postulates of Ouhntum lechanics have
proved hirkly successful,
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Heuristic Structures 3.5
us now attempt s summary.

W—]

Asl¢lassleal heuristic procedure is based on an
anticipation of th® systematle, so statidtical heuristic procedure
1s based on an antlédpa.ion of the non-systemetic., The data of
experionce are eithan 1) totally systematle, or 2) totally non-
systematic, or 3) parkly systematic and partly dgfnon-systematlic.
If one assumed that sole procedure was classlical, one would
assume that the data t be totally systematic., If one assumed
that the sole rrocedurd\was statistical, one would assume that
the data must be totally\non-systematle, But if one is ready
to use elther procedure, then khavdzkz one makes no assumpbions
about the data. The conkant of exrerience may be totally
systematic, totally non-syytemacic, or partly systematicx and
partly non-systematic, W tter which alternat.ve 1s, 1In fact,
correct, eicvher classical statistlcal procedure will work.

The non-systeXatic that is envisaged by statistlcal
procedure is the actual freVuency. It is some proper fractlon,
say p/n, where n is the numben of occurrences of some antecedent, O,
and p is the number of occuryences of some consequent, P.

The unkmown t0 by reached by statistlical procedure
is named a vpropability. It 1% iceal proper fraction from
which actual frequencies may dlvirge but cannot diverge systematically
It is determlned in one of ghr e yianners. For either ncne of

the possible alternatives or 91%9 some of them are favored in a

systematie fashlion, If there 1§ np systemac.ic favoring, thers
la the first species of eguiprobabidlity, If theve 1s some
systematiec favoring, then eitner\it\canb e reduced to a case
of equiprobabillty or else it canpoty If 1t can, Newton's
formula or one of its approximatigns will be relavant. If 1%
cannot, then an axiomatle structuye, \such as 1s employed In
Quantum Mechanlics, can be developed,

Such is the general Reuristle scheme.

Its apvlicavlion 18 s to the aprlication of
the c¢lassical scheme. A fleld of induiry is selected. Observations
and experlmments are performed. Measyremants are made and tabulated.
In 80 far as the results of measureme systematie, classical
procedure la relevant. In g0 far as the regults are non-systematiec,
then one seeks a probabllity function which\they satlsfy.

nefiaed by 384,386, 3€c, Wd
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