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Chapter 2. Executing the Fregean Program

- XD TER), SXOIME(“extension”), EELZA:(“truth-condition”)

- Frege Ok O JF B (“compositionality”) — B8 %0 H (“functional application”) —1Z X %
R

- BHRIC BB BN T B% - G - # A 7 - A-notation

2.1. First example of a Fregean interpretation

SCHME Lnd b D (“denotation” = “extension”) : BISEHFIZI5 1T 2 EHME

EIE : =(1) or 4(0)

& A 44 (“proper names”) DAME : BLEMFUTIS N TE DL TH LR S5 K

H B DOSME - 8 & EERE -~ B (“function”)
—RKAgF1(“unsaturated”) Tdh 5 B, H(“argument”) & LT NP %%
FAND Z & Chafi(“saturate”) L, FEME(“truth value”) K3

R %7 (“interpretation function” : “[[1]”) : SFERIUTHELEI D 24T 25 B
SEMRREZHE LTRITAND I ET, ZOAMEZEE L TRT

Extensional semantics for the fragment of English

A. Inventory of denotations
- DOEE (D BIEHFICB W THFET 52 TOM{E(¢individual”) DEH)
< 10,1 0% % (False or True)
- D 510,11 ~DBE (D & HEICZHY EHUE A K3 B
B. Lexicon
[[Ann ]l = Ann (etc. for other proper names)
[[works]]=f:D — {0,1}
For allx € D, f(x) = 1 iff x works. ( etc. for other intransitive verbs)

C. Rules for non-terminal nodes

(S1): (B%%ai )
If @ has the form sthen [[all =117 1ICILA1).

By
(82~85):  (Non-branching nodes(Z 35} % FME D)



An Example

“[[ Ann smokes ]] =1 iff Ann smokes”

[[ Ann smokes ]] =[f: D —{0,1} For allx € D, f(x) = 1 iff x smokes. ](Ann)
Ann - 1
[[smoke]l=| Jan - 1]

Maria - 0
“We don’t know of every existing individual whether or not (s)he smokes.”

—

2.2. Sets and their characteristic functions
HEEIEROEGE LTHRATZENTED
e.g. [[sleeps ]l ={x € D:xsleeps}
—F5E & iR FE(“predicate”) Z ML G 1 B EBREHFIZ IR O HHI 23 2 2

HrEBE% (“characteristic function”)

Let A be a set. Then chara, the characteristic function of A, is that function f such that,
foranyx € A, f(x) =1, and for any x ¢ A4, fx) =0.

Let f be a function with range {0,1}. Then chart, the set characterized by f, is {tx € D:
fx) = 1.

E.g. D =1{ Ann, Jan, Maria }

- denoting sets - characteristic functions of (3)(4)
, Ann - 1

(3) [[ sleeps 1] = { Ann, Jan } ) llsleeps 11 = Nf:;lia : (1)l
(4) [[ snores ]I ={ Ann } Am - 1

) [[snores Il =[ Jan - Ol

Maria - 0
(5) Ann € [[ sleeps 1] (5") [[ sleeps 11( Ann) =1
(6) [[ snores || < [[ sleeps ]I 6) {x: [[ snores llx) =1}
C {x:[[ sleeps ]l(x) =1}

(7) | [[snores1] N [[sleeps]] |=1 (7) |{x: [[ snores ll(x) =1}

N {x:[[sleeps ]Ix) =1} |=1

FREBBUC K-> TbdE 2T L. GO DD & 5 REBl 2R T DITERIZ D,



2.3. Adding transitive verbs: semantic types and denotation domains
fthEhEA DEA
“Ann likes John.” — [s [xp Ann] [vp likes Johnl]]
DL LD L7 b, hEhE O denotation(Ifa[ 72 D7 2
- BEHROABITBEEGE A L v ToiuD  (Frege’s conjecture)
- NP3 R 2 DILfEER
s VPMERT 2 00%, fEED b EBE~ DB
—  likeDFaRtgE [ MEK] 26 HEE S EHME~OR%] ~D %]
(EHEHRRELHE LTHR- T, HEEM Y O A KT, 1HIRGE
— [[like]l =f:D € {g:gisa function from D to {0, 1} }
Forallx,y € D, [f®)](y) =1iffy likes x
T 2 Tpp.26Dfig.d & 9 AMEE O BRI FE 25720 ROMBRMAIZ A5 -
VP

(S6) If a has the form /\ gthen [[all = [[BICIIy]]). (cf. (S3) pp.14)
B v

Types and Denotation Domains

Saturated denotation (e & tiZBasic type)
(1) e HEEERS Z A De:=D
@t FHEIEEZRT S AT D::=1{0,1}
Unsaturated denotation (<o, ©> : cZIHIZHL > Tt K9 BE%%)
(3) VP (HBhFE) De<ct>i={ f: fis a function from Deto Dt}
(4) fthEhza D<e<et>>:= 1 f: fis a function from Deto D<et> |

2.4. Schohnfinkelization
Syntax-SemanticsfZ 48 E 7 5 1A
* Binary Branch
BN ERl B HHURE L RS LVPZ AT 5, VPIZEGELRE LA T D
* Locality
BERMER OB ANZRFTHNAERN T 5, DR/ — ORISR S, O/
— FOfRTRRHENOEEEND
* Frege’s conjecture

EHROARIIBEEEMIC L VT s

MBI IR, BN EI2EUREE, S FVIEFFEORT ELTEEND, L LI I Tl
FEAXIARGE S L TH->TWD2%, , &



D ={ Sebastian, Dimitri, Leopord }, DIZE} % “is-bigger-than”Bf% : Rbigger (22T :

HEHIZLDER

Rbigger = { < Sebastian, Dimitri >, < Sebastian, Leopord >, < Dimitri, Leopord >}
BRI K %A

Rbigger! ID X D175 L EBYE~DEBKTH Y . IROJEREBED L D12k SN D -

< L,S>

- 0] I L - 0]
<LD> - 0 L - |S > 0
<LL> - 0 /\ D - 0l
<SL> - 1 'L - 1]
fbigger =|<S$D> - 1 Eﬁ % Schohnfinkelization fbigger =S - S = 0
<§8§> - 0 D - 1l
<D/L> - 1 L - 1]
<D,S> - 0 D - |S - 0
l<D,D> - 0 L D - O
_ L - 01
L - |S - 1
D - 1l
L o 0
/2 h) & Schohnfinkelization  bigger = |S — |S - 0
D - 0l
L o 01
D - [S - 1
D - O0OH

- Schéhnfinkelization(Z X ¥ . & OnIHE G LHEEB A~ S D
- Frege D EWGmIZ I 1T D HEhF D denotationid, 72[A] & Schéhnfinkelization TR S 15
(FTHRREZIHE LTHY . RNTEEAZIHE LTHD)

2.5. Defining function in the A-notation
(1) Fa=f:N - N Foreveryx € N, fx)=x+1 (B BRE~DR%)
(2 Fa=[rx:x € N.x+11 (=)
TARBICE FN D2 TOxEx+1~543 5 B
3 [ro:¢.y]
l |—> A (“value description”)
B%% o & # ik (“domain condition”)
TH % £ 32 % (“argument valuable”),
W[ax:x EN.x+1]1(6B)=5+1=6
L e L micprashau

1 “DxD”1Z, D & D O EEA (“Cartesian product”) TH Y . D DEZENL2H2TOJAE
Rt DESTH D,



SiBERH OA-—notation (HEFIDHE)
6) [[smoke ]l =f:D —{0,1} Foreveryx € D, f(x) = 1 iff x smokes.

@ZHBNTEGA L TH LG EITRD K D ITHAERZ D
W CHLLGAIZITOTHLL O RHBWDHaz1ITFHR L, £ ) TRVWIGAIZIZO~FHE
% B
(7) [[smoke ]] :=[Ax:x € D.x smokes ]
= XPTFEZ 2R > TOLHEAICE, HETHLHLWLxE2UIEHRL, £5T
2RV EIX0~B8 T % B
(8) [[ smoke ]I(Ann) =[Ax :x € D.x smokes | (Ann) = 1 iff Ann smokes.

(= 0 otherwise.)

Q) [ra:¢.y]

D OTHD LI D HD Dozl ST D LS DEE)

)y THIHAITITOTHD L2 db b bar B/ L, £ 5 TRWEAIZITO0
~NEMGT LB (v LDBE)

BN G O HE
[[lovell =[Ax:x € D.[Ay:y € D.ylovesx]]
— J
Y
TRy b EEE 5453 2% BI%(9i1)
— _/
—

HRURExN S TRy b B AT T 5 B ~Bg+ 2 BI%(91)

Ko LoEE
(149 FbIMUD T v 2 DEME, K AL DA
a. [[lovell'=[ix:x € D.[Ay:y € D.ylovesx]]
b. [[lovell :=2x.[Ay.ylovesx]
(15) J1 v aZhhd 2 & THEL DB
a. Ax. [ Ly . y loves x 1(Sue)
b. [Ax. [ Ly . y loves x ](Sue)] = Ax. Sue loves x
c. [Ax. [ Ay . y loves x ]](Sue) = Ly. y loves Sue



