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(1) If an abstract concept is existentializable, then, it cannot have any empty model.
(2) If an abstract concept is universalizable, then, the empty set vacuously constitutes (the
"underlying set" of) an empty model.
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e Reference, predication, and quantification as sub-locutionary acts

e Dialogicality, that is, (i) "lllocutionarity" (conventionalized formality) and (ii) "perlocutionarity" (i.e.,
success-contingency) of those sub-locutionary acts®
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AT L 9 5 X0 2B CTHimT 285w & LT,

?E.g., the act of reference (i) requires the maker of the act to do certain conventionally defined things in a certain
conventionally defined order. But, just as "to refer to" is a 'success verb,' (ii) the successful achievement of the act of
reference depends on how the receiver of the act takes the act, that is, whether, upon the reception of the act, the receiver
treats that act (of the would-be reference) indeed as the act of reference to the intended referent.
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http://www.info.human.nagoya-u.ac.jp/lab/phil/kukita/works/JACAP2014-mathematics-as-speech-acts.pdf
https://books.google.co.jp/books?id=1ihqvEzZXxMC&redir_esc=y&hl=en

The nonemptiness requirement B NFLVAHLVA

In Gilbert J. & Gilbert L., 2005, Elements of Modern Algebra (6th ed.), Thomson Brooks/Cole.

An algebraic structure, or algebraic system, is a nonempty set in which at least one equivalence relation
(equality) and one or more binary operations are defined. (p. 118, red emphasis added)

Lang, D., Algebra (2" ed.), Addison-Wesley.

A monoid is a set G, with a law of composition which is associative, and having a unit element (so that in
particular, G is not empty). (p. 3, red emphasis added)

Stoll, R., Set Theory and Logic, Dover.

THEOREM 3.1 The following is a formulation of the theory of Boolean algebras. The primitive notions are an
unspecified set B of at least two elements, a binary operation N in B, and a unary operation 'in B. The
axioms are as follows.... (p. 255, red emphasis added)
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A (nonempty) set G is a group with respect to * provided these conditions hold:

1. Gisclosed under *. Vx,yeEG3I'zEG X*xy=2z

2. xis associative. Vx,y,Z€G (xxy)*sz=xx(y*2z)
3. G has anidentity element e. Jee G VxeEG X*xe=exx =X

4. G contains inverses. VxEGIAYEG X*xy=y*xx=e
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3 JdeeG Vx€EG {(xxe=exx=x) & (AyeG xxy=y*xx=¢e)}
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Let the non-empty set G satisfy the following three conditions:
l. Forany a, b of G, there is a unique element a * b of G.
Il. Forany a,b,cof G, (a*b) *c =a=* (b *c).
. For every two elements any a, b of G, there exists at least one such element x and at least one such
elementyof Gthat xxa=axy=0>b.
Then the set G forms a group.
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We start with Va, bdz,y ) za = ay = b. (1)

RS K (fictional reference) .
@ UL kR (fictional) 72
Usir or a, a, we have thatthere are~e s.t. e;a = aer = a. T SRS A E B
Using (1) for a, 1, we have tl{at there are 2 st za = ax’ = ey.
Using (1) for a, €y, we have that there are st y'a = ay = er.
er = za = z(ae;) = (za)er = e16; = eray) ={ea)y = ay = er.
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T = T€x = T.(2)
In other words, for eachra ere is a local identity (so to speak) ez for it.

Now, let a, b € G anew.
Using (2), thereis e; € (7 s.t. €30 = aeg — @ any
Using (1) for b, €q, we have that there are z, 2’ € § s.t. zb = bz’ = e,.
Using (1) for a, ep, we have that there are 3,y € ty'a=ay = ep.
eq = b = x(bep) = (zb)ep = eqep = eaay) = (eq)y = ay = ey.

there is ey = & s.t. eph = bep = b.

Therefore, we have that all local identities ez are equal,\and thus we have shown that thereisa

global identity (so to speak) in G.
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http://math.stackexchange.com/questions/1694003/prove-an-alternative-definition-of-group-which-replaces-the-identity-inverse

