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Now this mertpeder goneral argument can be set
forth in more concretq fashion Inasmuch as the reader can be
offered the materlals Yfor two insights, The first insight will
be a grasp of the non-jystermatic in a familiar case., The second
will be a grasp of the wame lack of svstem In the agoregate of
concrete patterns of diversing series of conditions.

The familiar case mey be defined by the question,
How many ways are wwwessko\there fo cast a "five" with a single
dle? ZRhexfirskxzztapxniXiiAberxtexsxikia One mirht atbtempt %o
angwer this quesbtlon empirfcally. One would gebt a high-speed
camera, sulitable lishting,\a transparent box, and proceed to
b take pletures. Next, one wpuld study the pictires of all cases
in which a "five" was thrown and calculete the linear and angular
w""i momenta in each movement of the die. The more diligent one was,
the greaterathe number ofsdigtinct manners in which a "five"
“uxé*’ con be throwng wmsddiis~saowm.| But no matter how great one's
A industry, one co-ld herdly ardive at the point where one could
say one lmew all of the vays 1ln which ® a "five" could be thrown
with this die from this box on\this surfaece., Accordingly, one
vould shift to eon a vriori methpd. One would work out a formula

,;i&b that gave the maximum and minimim,momenta for the last stape
v of & throw, and the formwla woul{ contaln constants that recelved
A dlfferent numerical values for different suvrfaces and different

dice. From the formula one could\list 211 the possible comblnetions
- of specifications for the last stare of throwing a "five.!

By introducling a convenient supvosition to vrevent the list from

contalining a non-countable infirite, multitude of cases, one

could proceed to the second last stApe of the process; it would

end in any of the manners in which the last could begin; and

a further formula would enable one td assimm a multit:de of

vays In which the second last could Peprin for each way in which

the last could begin, uwith this multitude of multitudes on one!'s

hands, one could turn to the third lasf scape, and so forth.

Now we happen to know that tiroving a "fivel is

8 non-systematic process, hile each movewent in the process

is determinete, while the relations betjeen succesgive movements

are determinate, still these relations AdBhEL be--subSured—undex
Mm~m&hﬁfﬁu&ﬂﬁﬁ?&%e-e¥ﬂlﬂW. The purpose of uhe rrepeding prragraph was,
-~ not to show that throwing a "five" i3 nog-systematle, but to

" grasp In that instente of the non-systemniic some of 1ts dig---

tinetlve chaoracters or symptoms, Our firkt discovery, then,
wad that an empirical method of observation and snalysis
could reveal a great number of ways in whith the result might
cccur, bubt it offered no promise of providing a complete list
of all the ways. Our second discovery was ¥het an a priori
method yielded an unmanggeable variety of Aigk different
combinacions of distinct alternctives. Even\though distinet
stares of the process were summed uwp in formulaw, still every
posslible combination of nunurical values satidfying the formulae
orfered a different altermative, and combinatiins of these
alternatives defined the different ways.
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However, the reader is already acquainted with this general
argument, and he now deslres o more detailed account of its
meaning and implicatlons, Accordinely, we shall flrst 1llustrate
set forth an illustratlon of the non-systematic and then provide
an oprortunity
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Let us tum
any event, X, and let it be
value of some variable in some classicel law.

i ki Next, conside® all the laws in which thes variable
occurs, and list all the alteynative cowbinations of numcrical
values for the obther variabley in these laws when the event, X,
1s occurring.,

o¥ to the second insight. Consider
6fined as a determinoie numerlcal

r the different manners In which
each of the alfrnative combirations may be aprroached. Thus,
if there are n variables involved and they may have the numerical
values, a, b, €,..s When the ovint, X, is occurring, then the
8, b, ¢,s.. specify one of the alternative combirctlons, Now
there are different combinations| of rates of change 1n these
variables, such that the rstes of chanre are compatible and, as
well, they bring the vsriables tg the values, 2, b, ¢,...
A complete 1ist of gsuch combinatibns of rates of chanre, ragnia
first, when thewr ates asre regular) and secondly when they are
nov, would serve to define the dififferent approaches to one
of the alternative combina.ions,
Fourthly, rereast thg forecoing performance for
all kinds of events. Then, one will have ..orked out all the
manners In which one may approach dt all possible combinations
of rates of change all the alternatilve combinatlons of numerical
values for the other relevant warlables when each variable In
each lsw assumes X every possible numerical value.
Fifthly, by comparing diffsrent processes, one
can draw up a list of Incompatible events,
Sixthly, by combinipg \compatible processes
in all possible manners, one cun TamSkauet diverging series
of positive conditions for all kinds &f events t0 as many removes
a3 one pleases,

Thirdly, consid

Perhaps this 1is snough.
a plan for setting up an wmanageable Variety of differeont
combinations of distinet altermatives.\| The intelllgent procedure
In dealing with such combi atiors of allternatives is to acknowledre
their non-aystematle character and turn|to the caleculation of
probabilities. For an a prlori mikast mqthod of working out
diverging xakime series of conaitions vields the concrete patterns
that cccur, not only iIn this visible uniWverse, hut also in every
vossible universe subject to the same laws, On the other hand,
an g posteriori mik method would be bothlimpractleable and
inconclusive,

6,54 Sﬁﬁﬁfﬁ%' Such 18 the argument in the

Classical laws hold in the
conditions are fulfilled. Mo invoke the
laws to show that conditions will be fulfillled, merely setbs
up & diverging series of conditions, The further one smoes
back along the series, the more numsrous bpcome the conditions
and tae more they are dilsperssd not only in space buv also in
time. Hven if one knew the patterns of the diverging series,
and the fulfilment of all coniitions at somp nth remove,
the only possible deductlon would be in virtue of the inverse,
convergling series, PFinally, such patterns form a non- systemstic
aggrepgate; they are an enormous series of dlifferent combinations
of distinct alternatives; their Xmkix intelliicibvility is
reached, not by woming working them out in détall, but by
acknowledﬂdnr thelr non-systematic character land éurning to

One 13 working out

reneral case,
concrebe only if
qame or 4ifferent

probabilities.
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T bosill, [|Pecurts deckin.
6.56 v %iowever, bepsides the forersoing general case, there
is also a range of varticidlar cases., In the laat analysis, they
reduce to the xmm»d general case., But the last analysis 1s not
re¢ached at once and, in thd meankim time, there is the possibility
of the accurate dednetion apnd predletilon of fully determinate
events. Accordingly, we have to define the narticularg show how
1t escaves the loric of the divercine series of conditions, and
finally argue that tuls escevh 1s nover complete.

The papticularigase will be nomed a scheme. Its
abstract or theoretical comnondnt 1s soms classgical law or comblna-
Tion of laws, such that there irises a mubusl fulfllment of
conditions., Its concrete or fagtuasl component 1s such a conjunction
of things or events that, in wiltue of the law or laws, the
conjunction leads to another, tly oth.r leads to a third, the
third leads to a fourth, until eyentually the in.tial con junetion
Z recurs. Such schemes may be edtremely simple or extremely
complex. They may involve any nupber of Intermediaries or,
in the ease of strairht-forward cqntinuity, none at all. Noreover,
schenes may be combined, so that all will functdion i1f any one or
two or n function. Finally, schembs mav emerse in a conditioned
serles, such that the later become\possibvle when the earlisr are
funetioning..
le of the scheme .f recurrence
But the whole of natu e seens
atlens, recurrences, from
o the tschnolosical, economic,

The conspicuous exam
is of course the planetary system.
fall of oseillations, rhythms, alte
the elementary processes of physics
and political Inventlonsgof man., Finally, vhen such patterns
of recurrent @ia actf@ity are submitted to analysis, they are
found to Involve the tuo elements of h\ & scheme, the theoretlcal
comporent of Inter-relsted laws and ti4 facturl component of a
conjunction that through the laws brinyis forth ibts own recurrence,

Clearly, such sghmas schimes do not suppress the
principle that no event is uncorditioned., Nor do they prevent
each event from having many conditions.\\None the less, though
the diverging series of conditions rematws, it has been brought
to heel. For the schems iftself talkes calle of its positive conditions,
all of whiuch are included within clasaes\pf events, and svery
event within the &lasses keeps recurring fWecause the others do
in a perpetual wviclous circle,

There 1a, then, an escape flrom the unvredictability
dmplicit In the diverging serles of conditions. Vers astronomers
merely In possession of full and exact knowledee of all natural
laws, they still would be stuck with their P-body problem, tha. is,
with the FPask of finding a general solutionlto the problem of
determining the trajecturies of three bodies when their initial
positions and xakmzikiss momenta were plven.\ In fact, astronomers
operate In the licht of an Imacrinative synthdisls; Ptolemyls
misvaken Imeginative syntheslis ylelded fair nesults; Copernicus!
simpler Imaginstive synthesis combined wilth almore accurate
knowledgze of laws enables men to predict with\remarkable accuracy
the movements, not merely of three bodies, bublof the sun, the
planets, thelr satellites, the comats, and evey asteroids.

Still, this escape is not compldete. The periodicity
of our planetary system offers no ruarantee araiinst internel
disruption of its members or arainst the intrusion of some
external body like a bull into our chins shop. Morazwary

The:planetary sysbtem securcs its own porpetulty only if certain
nepative conditions are fulfilled, and over those negative
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yﬁf’ of our world n»rocess 1ls, not in actord with the assumgbions of
y F s mechanist detberminism, butasome diffferent view that agsigns a

Pbﬁﬁw’ﬂ' are superseded without systema.lic diYersmence from the probabllitiss.

S5 ~—Jt is fto ba notad that he for ]
,yﬂﬁs duts a middle path betwgen traditionsl determinism and recdnt
droposals of indeterpifiism,
/A It prfrees with the inde

»hp*_ statistical lawvgy ' not marely from ti
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conditions 1t exerclses no control. Moreover, just as the planetary
system 1g not a prooX of its own survival, so 1t is not the ground
of its own emergence.\ A scheme ls a matter, not merely of a
combination of laws, bat also of a hapry conjunctlon of tihlngs

or events, That conjunction hns to take place before the scheme

can begin to function, ind so the scheme has 1ts origin In a
combination which it did not generate.,

Now one m{sht like to suppose that, just as there
are schemes, 80 too there is an over-all schems, an ululmante
imaginative synthesls, on\which thoere could be based accurate
predictions of the emergenge and survival of lesser mhmmam schemes,
Such wounld be the affirmablon of mechanist determinlsm. Butv, as
we have seen, complete and ‘exact Mmowledre of all laws would
include 2 systemptlc unificAtion of laws Buk without involving
an imaginctive synthesls eitker of the concrets unfoxlding of

of/ this universe or/any other sipject to the same laws, Moreover,
an over-all scheme would have\not only a theoretical component,
constituted by laws in combinglon, but alaso a factual component,
constituted by an initial conjynetlion that the over-all scheme
1licelf coudd not bring about. ¥inally, the issue besfore ugs is
to be settled, not by what one nicht 1ike %o think, but by the
evidence; and "the evidence is thpt the concrete, nistorical
wfo¥ding of this world process Involves a conspicuous use of

'ﬁ vhe statistical techniques of larye numbers and long intervals

- of time. It seems Lo follow that \the over-all intelligibility

due place To statlistical laws. Aftdr all, machines are constructed
and function withingschemes, andsschenes emerne, survive, and

aphd imperfect Mnowled~s, but alao
1t plnces t ] 24
ip things,ut in a lack of s;
No less, it
edging that whatever is,
op/determinate anteceg:
Gry event rests on
-iverging serles of
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6456 i7d nive \been enteavoring to indicate In precise
Terms hoth the indeterminacy of the ahstract and the consequend
statictical residues. -

In brief, \the indeterminacy of the abstract 1s
the 1n eterminacv of the blankeb proviso, "other thinpgs being
equal.” (lassical laws ame said to hold in the conerets,
prov1ded oCher tlxings are §qual, but no one specifies what the
other thinssg ars or in wh-B their equality consists.

There 1is roof reason for this amitx: omission,
For a fully detormi:ate event in the rencral case depsnds upon
the fulfilment of a diverring series of positive and nerative
conditions. The concdibions &t each remove in the series not
only become more numerous bul also scatter in gnace and in time.
Final’y, the patterns of suech d.versunr series form an enocrmous,
non-ayscenatic agrrecate.

It is true that tiere are schemes of recurrence.
Granted any of a lonc series df sultable initial conjunctilons,
the operation of classie ]l laws will tend to repest the
Iniflal conjunction indefinitely. Still, there is only a
tendency mnd not an absolute naceasit for here tog ther Lo
rules the blaniet nroviso, othe) fhiﬂ?; heing e- ual m1&ﬁ£€ff%74;44
vhere any eviience to %Umnort the affirmation of some over-all
scheme to rerulerize the emerrerice and the survival of lesser
schemes,

The renersl c¢ase, \then, is the universal case.
In the l=st analysis, events depehd unon a non-systemstilc

arn reﬂaue of @ patterns of olver-inr serles of conditions,
;::- P T nn-pgr-n{—o 1m Ay rg-amoe L nravides “J_"".u- l
cvestirntion with 1ts vremise thay thendn-cysiteystic Fannot
D@ SYS.emaL 0@ non-g»Eteptic copmdnepd, in
oney.. optond; "1rs 1415\ abftrs fyon Ay appfving
ht pddsgica , this cof ppdnt neripsfs to G mevely
pfpirical résfidue, It vemains tiy I anynviume . - ST R B
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Becauase that agrrerate is non-sxstemctic, it 1s a resicue
abstragcted fronlby the totality of classlcal laws, Bscause
the non-syster: tic is the premiue of piatlstical incuiry,
this residue may be naned statisvicall Hence, the canon of
siatleticel residues may be sald to affirm the non-systemrtic
character of thwe agrrerate of pattorns\of diversing seriles

of concibtilons that povern concrete eventse.

thet co .crebe problems giemanded combi aticns of such equations,
and that Ghe totQILu?iof special sunpositilons\and aprroximate
solutions vas non-systematic, one would i have in the Tield
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