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Any sphere of scholarship is made in the following ways: 

(1) Limitations are put on the subjects to be treated by that realm of scholarship. 
Thus, the assemblage of subjects is fixed, and this is called collection. 

(2) Simple, fundamental principles are brought out from the relationship among ele
ments of the assemblage of selected subjects. These are called laws. 

(3) A system concemed with phenomena that arise not in contradiction with the laws 
is described. This is the theoretic system. 

Probably such theoretic systems comprise the major part of many academic spheres. 
They are normally arranged in a form convenient for learning, teaching, as weIl as 
application. 

Now since this alone is both too simple and yet difficult to comprehend, let us 
consider the example of Newton's dynamies. As Newton in actuality presented the 
world with the entirety of his theory of dynamies in his Principia-a Mathematical 
Theory 0/ Natural Philosophy, which is believed to have been published in 1687, this 
means he was 45 years old at the time. In view of the fact that his interest in dynamics 
sprouted during his student years, this caIculates to completion of the theory taking 
more than twenty years. 

Moreover, since Kepler's theory conceming the movements of celestial bodies 
already existed at the time, and researchers of those days also continued to under
take varlous studies, getting to the process behind the materialization of Newton's 
dynamics is extremely complicated. Yet what we want to know here is not the his
torical evidence conceming the materialization of his dynamies but the theoretical 
structure lying in the background of that process. 

The first topic is collection. Newton is known to have been interested in several 
phenomena when he was a student. Issues like the real nature of matter, place, time, 
movement, the order of the universe, energy, light, color, the sense of sight, sensation, 
and so on cover the broad range of subjects of contemporary scholarship that also 
treats physical laws, chemistry, organisms, human beings, etc. 
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From the standpoint of traditional natural philosophy, the disposition referred to 
as overall explication is the value of the philosophical theory, so that all recognizable 
subjects must be listed for the time being as the starting point. In other words, the 
inclusion of all subjects can be said to be a requirement of collection. 

This is strange when regarded from modem scholarship. Or else it can be called 
reckless, because contemporary scholarship is divided into many realms. In addition, 
the ambition to rnake thorough, coordinated explanations of all subjects is never 
brought forth but, instead, gets ensconced in explications of intently and modestly 
limited subjects. 

While Newton started off by standing in a classical perspective and having inter
est in all subjects, he nevertheless proceeded to limit his topics and eventually pared 
them down just to moving bodies as dynamic actors. These moving bodies did not 
consist solely of celestial ones but also included the apples on Earth. When con
sidered now, that seems only natural, but it must have made for an extremely hOld 
collection in Newton's days. 

Newton successively put limitations on these sorts of subjects. He also attempted 
to give an as coordinated explanation as possible of each one. Light and chemical 
phenomena are included among them. Probably his plan was not to try to explain 
all the subjects that interested hirn as a natural philosopher but rather to create a 
collection by cutting off particular topics from all others through clear elucidation 
of the perspective and to make an explanation peculiar to handling that alone. Then, 
he stood in the position of reaching an understanding of all subjects by amassing a 
comprehension of each collection, scattered though they were. 

Here doubts arise as to why Newton made a collection that included both celestial 
bodies and apples while he eliminated light from it. Expressed another way, this 
means to ask on what basis did he fix his perspective and then build his collection. 

An important characteristic of what we know as the modem academic system is its 
division into several spheres. However, considering that the basis for and necessity of 
those divisions can hardly be explained, the aforementioned doubts should be viewed 
with grave importance in present times, too. 

It is certain that Principia would not have seen completion if moving bodies and 
light had been put into the same collection. Nevertheless, there are no grounds for 
making the explanation that Newton fixed his viewpoint on moving bodies and lim
ited the subjects in order to bring his dynamics to completion. That essentially does 
not result in answering doubts, because the logical relationship is that only after there 
are limited subjects does it become possible for systems of explanation to be brought 
out. Besides, a system of explication could not possibly exist without limitations on 
the subject. 

The realms that characterize modem scholastic systems were essentially initi
ated by Newton. The fact that the structure of the realm known as the dynamics 
of moving objects became the true standard for scholarship thereafter attests to 
Newton's boundless greatness. Since how he made that realm-in other words, that 
collection-can not be explained, we can only say that it owes its materialization to 
his greatness. 
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The next step in making scholarship is to bring out laws. When a collection is 
given, various amounts related to it are observed, and the relationship among the 
various amounts can then be obtained as a result of the observations. The collection 
under Newton's dynamics is ofmoving objects; things like density, capacity, mass, 
volume of movement, and strength are abstracted as amounts in relation to that. 
Brought out next are the fundamental principles -in other words, laws necessary 
and adequate for recognizing the feasibility of all movements that have actually been 
observed, including those of celestial bodies and falling apples. 

Laws in the case of Newton 's dynamics mean the following three concemed with 
the uniform motion of bodies to which no strength has been added, the changes in 
the amount of motion of bodies to which power has been added, and actionlreaction. 
The framework of Newton's dynamics says that those three laws can be employed 
to explain all movement observed, including both the movement of bodies for which 
the inftuence of their viscosity on earth has been considered, too, and the movement 
of celestial bodies. 

There is extraordinary potency in asserting that every kind of movement can be 
explained with just three items. Thereupon arises the question conceming how New
ton discovered such powerfullaws. Yet it is also difficult to respond to that. There are 
no such explanations in Principia, and it is said that perhaps Newton himself could 
not explain it. 

Nevertheless, the extraction of these laws is believed to have played a leading role 
from modem times on at least in the progress of the natural sciences. A detailed 
examination of that was conducted by Charles Sanders Peirce. 

When Newton established his three laws, they perhaps ought to have been called 
a hypothesis. This is because the laws can be deemed correct once all movements 
inferred as lying within the realm of possibility according to these three completely 
match all movements observed in reality. If things inferred as likely to occur do not 
actually happen, or if movements observed in reality could not have been inferred 
under the laws, then those laws should not be regarded as correct. 

Consequently, since a law has not undergone sufficient investigation at the time of 
its establishment, it should be considered a hypothesis at first. Therefore, the extrac
tion of a law can be called the formation of a hypothesis. However, Peirce called this 
inftuence abduction. The original meaning of that word usually refers to kidnaping, 
and it would certainly not be wrong to say that the term gives off a sense of taking 
something by force and without good reason. 

I have emphasized that scholarship is also something thought of by human beings, 
and in this case what is known as inference has played the leading part. If we divide 
that very broadly and generally, we get deductive inference, inductive inference, and 
formation of a hypothesis. If we think in terms of syllogism, inference in the rela
tionship among rules, precedents, and results can be classified in the following ways: 

Deductive inference: inferring the results from rules and precedents 
Inductive inference: inferring rules from precedents and results 
Formation of hypothesis: inferring precedents from rules and results. 
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This can be easily understood instinctively if we consider this in terms of the 
following examples provided by Peirce: 

Rule: All the beans in this bag are white; 
Precedent: These beans were in this bag; 
Result: These beans are white, 

Here there is no worry about mistakes occurring with deduction. 
Actually under Newton's theory rules are law; precedents are incIuded in the col

lection of celestial bodies and apples, and resuIts in the assemblage of movements 
that could possibly happen. If one precedent is selected, then a single movement cor
responding to that will get designated. When possible, it is acceptable to put those 
designations on a correspondence chart that incIudes everything; but in reality they 
have come to be caIculated through mathematical solutions. The correspondence can 
not be indicated on achart if it becomes infinite. Thus, this caIculation, which is far 
more rational than the chart, will perform a valuable job. 

In any case, we can understand that Newton's theoretic system of dynarnics is 
deductive. If we take a look at Principia, the book that published his dynarnics, only 
two pages are devoted to laws, while results for each precedent are indicated in the 
several hundred pages remaining. The book consists almost entirely of deduction. 

Weil, then how were the laws, which are most important in the materialization of 
this great book, brought out? I earlier wrote that even Newton hirnself did not know, 
but the materializing process took long years and must have been complicated. Yet 
if we consider that as a question of inference, which have already been cIassified, 
it will end up as inductioD. It is easy to infer after taking some beans out of a bag 
and seeing they are all while that every bean in the bag is white. It is not something 
a person spends grueling years pondering over. However, to make strict distinctions 
between induction and the formation of hypothesis is not simple, and there are times 
when we can not say that the extraction of laws is induction. 

In reference to this, Peirce clearly related the difference between induction and 
hypothesis-forming. He, thus, wrote an explanation to the effect that in contrast to 
the essence of induction, which involves inferring a similar fact from another fact, 
the formation of a hypothesis lies in inferring from a certain fact a different kind of 
fact which is not directly observed. 

Precedent is generally dispersed. Consequently, because there are many cases in 
which inference for it is inference for a different type of fact, it is easy to explain 
inference of a precedent as formation of a hypothesis. In the case of beans, the rule 
is that all are white. Thus, the upshot is that when some red beans get mixed in, they 
will be said to come from a different bag. Therefore, the need arises here to bring 
in the new thinking known as a different bag. However, with induction, if some red 
beans get mixed in with what are supposed to be all white, we only have to revise 
the rule a little bit. 

In the worId of scholarship, proposals for completely new laws-rather than slight 
revisions in the laws- tend to be highly evaluated as new theories. While Peirce sug-
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gested that various types of cases occur continuously in between slight revisions in 
laws and new proposals, he regarded proposals for laws in a new theory as a supple
mentary mixture of induction and formation of a hypothesis. He also claimed that 
the formation of a hypothesis -that is to say, abduction- has played an important 
role in the rapid progress of the scholarship known as new theories. 

Peirce, furthermore, gave deep thought to abduction. However, in the end he was 
unable to explain that action clearly and concluded that it is a strange human capac
ity. Accordingly, his ideas conclude that Newton splendidly extracted forcefullaws 
because he was great. Here, too, Newton's greatness comes through. 

Now let us consider abduction a bit closer to ourselves. Speaking in terms of our 
daily lives, it is conception; or in words popular nowadays, it is an act demanding 
originality. I will next give some original examples. 

As a rule, we can say that "human beings will die." Prom the precedent that 
"Socrates is a human being," it can be inferred that "Socrates is likely to die." That 
is deduction. In this style, under the rule "human beings will die," we are to have 
witnessed something dying before our eyes. This is a result. 

However, when we have no knowledge about the thing that died-in other words, 
when we do not know what the precedent is-, we infer by developing a hypothesis. 
To conclude that the object is a person because it died is a frank and perhaps original 
inference. When it becomes clear in a later age that what died was reaIly a cockroach, 
this will mean the absurd, nonsensical inference that "a cockroach is a human being" 
was made at the time. 

Nevertheless, the essence of abduction can be found here. Abduction increases 
knowledge for people in the intrinsic sense, but the possibility of erring is present as 
weIl. In contrast to deduction, where mistakes are not made, and induction, in which 
it is possible to correct an error already made, when a slip occurs with abduction, the 
next inference will begin aIl over from zero. 
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