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O From the view of cognitive science on thought
and language, the following question occurs to our
mind. © Why can a set of words, while each word
stores its own meaning in the brain respectively,
generate a new continuous meaning as seen in a
normal sentence ?"If each word has its own mean-
ing independently, the sentence composed of these
words will be semantically discontinuous, although
in reality this will not happen except for the schizo-
phrenic thought® and the like. However, this issue
has been treated as a self-evident fact in syntax by
many linguists”’ . Therefore, I attempted to resolve
the issue semantically by using topological spaces” ™
as mentioned below.

0 Since the problem of generation of a new continu-
ous meaning by a set of words is deeply relevant to
an image space, a conceptual space, and a word
space, these mental spaces together with the map-

pings between them are elucidated here (see Fig. 1).
0 Four kinds of spaces (one real and three mental)
and two kinds of mappings (primary and secondary)
among them illustrate full information processing in
cognition™ . A* Real Space” is an actually existing
objective space, that is, the world wherein we live
and experience various things. Through the sense
organs, we can map any objects existing in the real
space into the brain cortex. The process is called

* perception’ and the mapped image is called a
* percept’, and a set or a family of images is called

an* Image Space (concrete space)” . By the mental
functions of generalization and abstraction, a set of
similar images is transformed or mapped into a
concept. A set or a family of concepts in the brain
cortex is called & Concept Space (abstract space)” .
The mental products, such as images in the image
space and concepts in the concept space, are fur-
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Figure[J . Four kinds of spaces and two kinds of mappings

ther mapped onto words or signs in & Word Space” ,

. . Sentence L
with the result that not only can we utilize words at @ 0

will on the space, but also via words freely commu-

Word Space X[

nicate with one another (sign space).

0 From the above mentioned, it follows that both
image and concept spaces are semantic spaces of
the word space, and reversely the latter is a sign
space of the former two spaces. In addition, for boy[ throw
completion of the word space, we postulate that :
everything which is the object of our cognition and

thinking always can be verbalized, i.e., mapped into

the word space. * * ] *

Application of Topological Concepts to SDD VED ODD

Generation of New Continuous Meaning in
9 FigureD . Word space X; composed of a set of
Word Space three words

O1In order to explain topologically the generation of

a new continuous meaning by a set of words, we 0 As shown in Fig. 2, Word Space X, is composed of

take up the sentence L A boy throws a ball” as a set of three words, boy' , throw’ , and ball’ .

Word Space X (see Fig. 2). Each word which has an independent meaning is
arranged in a syntactical order, i.e., Subject, Verb,
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and Object, in the word space X. Accordingly, all
subsets of the total space X which consists of three
elements (words) are: {S, V, O, SV, VO, SO, X, ¢ }
=2°=8 subsets.

0 Now, paying attention to semantic neighbourhoods
of each subset of X and taking account of whether
the subset is semantically closed or open, we per-
formi closure’ operation to each subset. The proce-
dures of closure operations are as follows :

0 The word boy' ot ball’ is a thing (entity) which
exists independently in the real space. Hence, either
is semantically closed: %: S, % =0, and SO = SO.
On the contrary, the word* throw’ is a temporary
state of either thing. Hence, it is semantically not
closed but open, and for it to be closed semantically
we add SO (the complement of V in X) to V: %=
SVO =X. The two words’ boy’ and' throw’ are
not semantically closed, then, by adding the word
¢ ball’ to therél these three words becE(l)me semanti-
cally closed: SV =SVO=X. Similarly, VO =SVO =X.
Moreover, in topology, it is defined that the total
space X and its complement ¢ are closed (and
open). §=X, qD> =@ . The results obtained are :
OClosures M = M U M¢ or M U a set of all limit
0 O
points of M) S =s, V=X 0=0, SV=X, SO=S0,
VO =X, %zX, ® =@ .
O Closed sets (M=M): S, 0, SO, X, @
0 Open sets (X O closed set(s): VO, SV, V, ¢ , X

0O The above data fully satisfy the following

“ Definition of Connectedness” ® in the topological
space X! Let X be a topological space. Then, X is
called’ connected’ if and only if there is not any
closed and open subset except X and ¢ .” Thus, it
is clear that the sentence L, composed of the three
words is topologically as well as semantically con-
nected. This implies that in Word Space X, a new
continuous meaning which corresponds to a coher-
ent meaning of the sentence L is generated by the
three fragmental words. Thus, we could answer the
question raised earlier.

A Kind of Counter Example of the Above lllustration

0 We now consider the sentence L, A boy eats a
ball” which has the same syntactic structure S-V-O

as the sentence L, (see Fig.2), but the verb in the
sentence L, is semantically different from that in
the sentence L, with the result that the sentence L,
i1s syntactically appropriate but semantically anoma-
lous (see Fig. 3).
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FigureJ . Word space X, composed of a set of
three words

0 As shown in Fig.3, Word Space X, is composed of
a set of three words," boy' ,' eat’ , and' ball' .
This is different from Fig.2 only in the verb, ie., V,
(throw) O V, (eat), with the result that V,n O=g .
Hence, similar to the case of the word space X, in
Fig. 2, all subsets of the word space X, are: {S,v, 0,
SV, VO, SO, X, ¢} =23=8.0Now, we perform
closure operation to each subset of X, .

0 Then, Closure: §=S, %=SV, E)=O, S‘?V=SV, SDO
~50, VO=X, X=X, ¢ =¢ .

O Closed sets: S, O, SV, SO, X, ¢ .

0O Open sets: V, O, SV, VO, ¢ , X

00 Both closed and open subsets in X, are: O, SV,
X, 0.

O From the fact that the subsets O and SV are
closed and open, it follows that by the definition of
connectedness of topological space, the word space
X, is topologically disconnected. The result suggests
that the sentence L, composed of a set of three
words {boy, eat, ball} is semantically disconnected or
incoherent.
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