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-
ghi nhan

Trinh bay nay tém tit ndi dung clia mét bai viét dang n3m trong xét duyét
va 13 két qud clia mét du &n nghién clu kéo dai tir thang 5 2016 dén
thang 8 2016 trong su hgp tic v6i TS Andreas Haida (Hebrew University
of Jerusalem) va dugc tai trg béi Vién nghién ctu Cao cip vé Toan.
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M&t phan tich méi cho sb tur

@ Mbst phan tich méi cho sb tir
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? “Die Grundlagen der Arithmetik”

+ sb 13 tinh chit cha khai niém, khéng phai clia vat thé
(1) a.  Nam doc 2 quyén tiéu thuyét

b. Nam doc 20 chuong tiéu thuyét
c.  Nam doc 200 trang tiéu thuyét

+ khai niém =~ cAu md
(2) x 13 mét quyén tidu thuyét & Nam doc x
+ cau (1-a) ndi ring ton tai (chinh x4c) hai vat thé trén thé gidi c6 kha

ning thay thé& x trong (2) va lam cho (2) ding
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phan tich pho cap

(3) Nam doc 2 quyén tiéu thuyét

+ céu (3) dugc coi 1a nhdn dinh (4-a) (cf. ??) hodc nhén dinh (4-b) (cf.
?7777)

(4) a. |{x|x 12 mdt quyén tiéu thuyét & Nam doc x}| = 2
b. |{x | x |3 mét quyén ti€u thuyét & Nam doc x}| > 2
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sO tu phi nguyén

(5) Nam doc 2.5 quyén tiéu thuyét
+ ap dung phan tich phcA; cap, ching ta cé

(6) a. [{x]|xIlamdt quyen t|eu thuyet & Nam doc x}| = 2.5
b. |{x | x 12 mét quyén tiéu thuyét & Nam doc x}| > 2.5
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Mét phan tich méi cho sb tir

van dé cua phan tich phd cip
(7) a. |{x|x 12 mdt quyén tiéu thuyét & Nam doc x}| = 2.5

b. |{x | x 13 mét quyén tiéu thuyét & Nam doc x}| > 2.5

8 a (7Ta)e L
(8-b) < |{x | x 12 m&t quyén tiéu thuyét & Nam doc x}| > 3

+ nhung chiing ta c6 truc gidc rang

(9) a. Nam doc 2.5 quyén tiéu thuyét ¢ L
b.  Nam doc 2.5 quyén tiéu thuyét £ Nam doc 3 quyén tiéu thuyét

+ gid st Nam doc Anna Karenina, Chién tranh va Hoa binh, mét nira T6i
ac va Trung phat, va khéng gi khac
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M&t phan tich méi cho sb tur

ciu tric ch phap (logical form)

/\

////\\\\
/\

(10)

SOME NumP

T .

3 MANY doc &t

quyén tidu thuyét
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SOME va MANY

(11) a. [SOME] = [AP € D¢ y.[ANQ € Dy 1y.P N Q # (]
b. [MANY](d)(A) = [/\x € De. uA(x) > d|

(12)  [Ax € De-pquyén ssenp (X) = 3] N [Ax € De.Nam doc x] # 0

[Ax € De.Nam doc x]

/\

X

SOME [)\x € De-ffquyén sschy (X) = 3] /\
Nam
/\ P
3  MANY :

quyen sach
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M&t phan tich méi cho sb tur

HA
paly)+1 néualC xvaylla=xchomdtac A,
(13)  pa(x) =19 pa(x) néu x C a dbi véi a € Ayt

# trong nhitng truong hgp khac

(14) DG&i v6i mbi a € A,

a. 12 12 mdt toan anh tir {x € D, | x C a} dén (0,11 NQ

b.  pa(xUy) = pa(x) + pa(y) dbi véi moi x,y € dom(u,) sao cho
xMNy =10

c. pa(a)=1

(15) Aat:={xe€A|-JyyC xAyecA}
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Mbt sb du doan ding d3n clia phan tich

© Mot sb du doan ding din cha phan tich
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Mbt sb du doan ding d3n clia phan tich

du dodn 1

(16) a. Nam doc 2.5 quyén tiéu thuyét ¢ L
b.  Nam doc 2.5 quyén tiéu thuyét £ Nam doc 3 quyén tiéu thuyét

Proof — This is because (g, sn tidu thuyér) (X) = 2.5 is neither contradictory nor equivalent
0 U quyén tidu thuyér] (x) > 3. To see that H[quyén tidu thuyét] (x) > 2.5 is not contradictory, let
b, ¢, and d be the three different novels, and let d’ be a subpart of d which measures one-
half of this novel, so that Ljquyén tiéu thuyer) (') = 1a(d’) = 0.5. Then, fipq, a0 gy thuyse) (BL
cl d/) = N’[[quyén tiu thuyét] (C U d/) +1= lu’[quyén tiéu thuyét] (dl) +1+1= N‘d(dl) +1+1=
0.5+ 1+ 1 = 2.5. The non-equivalence follows from the logical truth that 2.5 < 3 and
the fact that there is an x such that fi[q..n igu thuyery (X) = 2.5. O
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Mbt sb du doan ding din coa phan tich

du dodn 2

(17) a.  Nam doc hét 1 quyén tiéu thuyét trong hém qua va hét 1 quyén
tidu thuyét trong hdm nay, nhung né chua doc hét 2 quyén tidu
thuyét trong hai ngdy qua < L
b. Nam doc hét 0.5 quyén tidu thuyét trong hém qua va hét 0.25
quyén tidu thuyét trong hém nay, nhung né chua doc hét 0.75
quyén tiéu thuyét trong hai ngay qua & L

Proof — The first conjunct of (17-a) requires two different novels, say b and c, to have been
read by John. As /i1, a0 tiéu thuyse) (PLIC) = 2, the second conjunct of (17-a) contradicts the
first. On the other hand, suppose Nam read a subpart of b, call it b’, yesterday and read a
subpart of ¢, call it ¢/, today, and suppose that b’ measures one-half of b and ¢’ measures
one-fourth of c, ie. :U‘[quyén tidu thuyét]](b/) = :U‘b(b/) = 0.5 and :u[[quyén tidu thuyét]](cl) =
te(c") = 0.25. Then the first conjunct of (17-b) is true. However, b’ and ¢’, put together,
do not make up something which has a subpart that is a novel, or something which is
a subpart of a novel. In other words, there is no a € [quyén ti€u thuyét],, such that
aC b'Uc or b'Uc C a which means fijq,én ticu thuyse) (b L €) = #, which means
[ [quyén tidu tuyér] (B L €) 2 0.75, which means the second conjunct of (17-b) is true.[]
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Mbt sb du doan ding din coa phan tich

du doéan 3

(18)  N&u Nam doc hét 0.75 quyén tiéu thuyét v Thanh doc phan con
lai chia quyén tiéu thuyét mad Nam doc, thi Thanh doc 0.25 quyén
tiéu thuyét < T

Proof — Suppose Nam read a portion of b, call it b’, which measures three-fourth of b,
SO that Lifquyén tidu thuyer] (b)) = 116(b’) = 0.75. Suppose, furthermore, that Thanh read the
rest of b, call it b, which is all of that part of b which John did not read. Then the
antecedent is true. Now by hypothesis, b’ LI b” = b, and b € [quyén tiéu thuyét].,. This
means pp(b’ U b") = pp(b) = 1. Since b’ and b” do not overlap, i.e. ' M b = 0, we
have pp(b' U b") = pp(b') + pus(b”) = 1. And because pup(b’) = 0.75, we have up(b”) =
1- %75 = 0.25, hence Lpquyén tidu thuyer] (P) = 0.25, which means the consequent is
true.
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Mbt sb du doan ding din coa phan tich

du dodn 4

(19)  Nam doc 0.5 quyén tiéu thuyét, va Thanh doc 0.25 quyén tiéu thuyét
ma Nam doc, nhung Nam va Thanh khéng ciing doc hét 0.75 quyén
tiéu thuyét. < L

Proof — Suppose Nam read b’ which measures 0.5 of b, and Thanh read b” which measures
0.25 of b. Thus, us(b’) = 0.5 and uy(b”) = 0.25. The first conjunct is then true. Now
let b’ and b overlap, so that b’ M b"” # (). Furthermore, let o be b’ M b” and d’ and d”
the non-overlapping parts of b’ and b”, respectively. Thus, b’ = d' Lo, b” = d” Uo, and
b'Ub” = d'Ud”Uo. This means pp(b'Ub") = pup(d'Ud” L10) = pup(d")+ps(d”)+ps(0) <
ps(d")+ps(0)+pn(d” ) +1s(0) = ps(d'Uo)+ps(d”Uo) = pup(b')+ps(b”) = 0.5+0.25 =
0.75, which means up(b’ U b”) < 0.75, which means the second conjunct is true.(]
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Mbt sb du doan ding din coa phan tich

du dodn 5

(20) a. Trén ban ¢6 0.5 qua tdo
b. #Trén troi c6 0.5 ddm may

Proof — That (20-a) is coherent is, by now, obvious. What makes (20-b) incoherent, then,
must lie in the semantics of ddm may. According to the semantics we proposed for MANY,
(20-b) entails the existence of an individual x such that 44m mayj (x) = 0.5, which entails
the existence of some a € [dam maéy],, such that x C a. Given that any subpart of a
cloud is itself a cloud, we have [dam méy],, = {x € [dam mdy] | -3y C x Ay €
[dam may]} = 0. Thus, there is no a € [dam may],;, which means there is no x such
that Lgsm may) (X) = 0.5, which means (20-b) is false. Furthermore, it is analytically false,

which is to say false by virtue of the meaning of the expression dam may.[]
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Mbt sb du doan ding d3n clia phan tich

du doéan 6

(21)  Nam doc n quyén sach 13 mét ciu cé nghia véi bat ky [n] € Q

Proof — This follows from the fact that all rational numbers in (0,1] N Q are in the range
of pa, for any a € [novels],,. This fact, in turn, follows from the fact that p, is, by
stipulation, a function onto (0,1] N Q.0J
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Mbt sb du doan ding d3n clia phan tich

du dodn 7

(22) #Nam viét dugc 2.5 cubn sich va Thanh viét dugc 2 cudn. Vay, Nam
I3 tac gid cha nhiéu cudn sich hon Thanh.

Proof — By the definition of MANY and ua, [AxAd.[MANY](d)([cubn sach])](x) is
a non-monotonic scale (cf. ??). Thus, if b is half of b and ¢’ half of ¢, then
[\d. [MANY](d)([cubn sach])](b')(0.5) = 1 but [Ad.[MANY](d)([cubn sach])](b’ LI
c’)(0.5) = 0. Therefore, (22) is not valid, since it would only be valid if the scale were
monotonic (cf. 7).00
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Mbt sb cam két ban thé ludn cha phén tich

© Mot sb cam két ban thé lusn cla phan tich
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Mbt sb cam két ban thé ludn cha phén tich

the domain of quantification

The domain of individuals, De, is a set partially ordered by the part-of
relation C to which we add () as the least element (cf. ???). The join

operation LI and the meet operation M on (D, U {0}, C) are defined in the
usual way.

(23) a. xUy ={z|xCzAyCzAVZ(xCZAyCZ —zLCZ)}
b. xMNy ={z|zExAzCyAVZ(ZCExAZCy—27LC2z)}
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Mbt sb cam két ban thé ludn cha phéan tich

infinite divisibility

The exist subsets A C D, such that

(24) Forall a€ A, and n € N, there is a set S C P, such that |S| = n,
| |S=a, and[]S' =0 forall S’ C S with |[S'| >1

where P, := {x € D, | x C a}. This means that no A atom a has a
smallest part, and also, that there is no smallest difference between two
parts of a. This condition is necessary to guarantee that the range of a
measure function p, can be the rational interval (0,1] N Q.
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Mbt sb cam két ban thé ludn cha phéan tich

structure of atoms

(25) Forall a€ Ay, (P,,C) is a o-algebra on (D, U {0},C)

In simple words, what we require with (25) is that each a € A,; satisfy the
following conditions: (i) the set of parts of a contains a greatest element
(trivially satisfied, since a is a part of itself); (ii) for every (proper) part of
a, there is another part of a, discrete from the first, such that the two parts
together are a; and (iii) countably many parts of a joined together are a
part of a.
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cau héi mé

@ Mot sb cau hdi mé
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Mét sb cau héi mé

khai niém

(26)  Die Unvollendete 1a 0.5 ban giao hudng

+ truc gidc cta ching ta 1a [(26)] = 1, nhung du dodn cta phén tich lai la
[(26)] = 0, vi =3x.[ban giao hudng],.(x) A ux(die Unvollendete) = 0.5

+ mét 16i thoat 13 déi yéu cAu tdn tai thanh yéu cu tdn tai trong mét thé
gi6i kha di, nhung chiing ta cin gidi han tap hop quan yéu cac thé gidi kha
di sao cho [(27)] = 0.

(27)  Téi 4c va Tring phat 1a 0.5 ban giao hudng

+ cach ching ta gidi han tap hgp nay sé déng gbp vao dinh nghia cla khai
niém “khai niém”
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tinh dém duac

(28) a. #Nam nhin thiy 3 nudc (véi kich c& khac nhau)
b.  Nam nhin th3y 3 viing nuéc (véi kich c& khac nhau)
c. #Nam nhin thiy 2.5 viing nuéc (véi kich c8 khac nhau)

+ phan biét [+dém duoc] khong di tinh t& dé mé ta tuong phan trén (cf.
77)
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hinh thai hoc cia danh tu

+ danh tir s6 nhiéu thudng dugc coi I3 tuong duong véi danh tir khdng kem
loai tur

(29)  John doesn't eat cakes = John khong dn banh
= John khéng &n cdi banh

+ nhung trong két hop véi sb tir phi nguyén, danh tir s& nhiéu lai tuong
duong véi danh tir kém loai tir

(30) a. John ate 0.5 cakes
. #John ate 0.5 cake

(on

(31) a. Nam &n 0.5 cdi banh
. #Nam an 0.5 banh

(on
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sO thuc
(32) a. Nam di doc hét m quyén séch

b. Néu day (AC) 1a 1 quyén sach, thi Nam d3 doc hét ngan nay
(ABCD) séch

.,/
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Téi cdm on nhiing ngudi d3 t8 chdc hdi thdo ndy vi cdm on quy khan gid
da I3ng nghe.
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