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context freegrammar
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Relation between Meaning and logic stuff and
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Logic and cognitive structures
supplementary xtressed beautifully

remark in Math

Limitations in humanreasoning
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Meanings Grammar and logic Friday

depends on syntax arrangement matters
arise even before other factors
from structure

like context
establish

inferentf.tn
saey dependent on syntaxsubstrate

tganization
emerge

ofsymbolsInferences in Human languages

I did go to the market yesterday

Epe
Will not go today



Compositionality

composition build from smaller things
composition of structures you will be able

Human language is compositional
to break it down

into terminal
components

Rani eats spaghetti

Rani eats spaghetti

ʳᵈʰ

Ideas
eats spaghetti

Meanings at least in part desive from this

very organization



Tetndepend

subject verso
est

Building bigger structures

offpossis

Rani eats spaghetti and Rani exercises everyday

Meaning of a complex composition is determined

by structure meaning of components

S S conj S

slong s conj s conjs
S conj S conj

s conjS

T.DE ingle sweep
language is continatorta and compositional



Today is tuesday and it is not If true

it is not 3
must be true

by compositionality

I reached the spot before Raghu didc

Both rager and I reachedthed
acts as

a conjunction

spot

iw.fm
vs Classical logic

We somehow managed to push the rock

ummm IEIT.io
succeeded



Jonny left without filing the patent there's no

NOT in
Jonny didn't file the patent 1ˢᵗstatement

without negator

tion
logicmteyma crocketer propertydetermines

a sportsperson

syntax

sportsperson is a superset of cricketer

It is sunny does not automatically follow

possible
How are you ableIt is warm to conclude by

compositionality themeanings
of words

meanings organize crystallize experience



She is a spinster

She is married
syntactically makes sense but

illegitimate conclusion

you may not
know the

meaning
Probabilityvs.Fgziness

ot.mu
syntax
and

The patient should survive next week words

Inder
The patient is young compositionality

word
Not all inferential links can be derived from syntax

partially from experience exact word meanings



syntax
Syntax

Meaningftheword
underdetermines

knowledge of the world

All men are human No women are men

therefore no women is human



Human Language is complex determine if logically
correct
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compositionality

can be formulated
Analogy from math based on some

x y not my part of logicalprinciples
a system

Hy but not y a known as

formal
categorial grammar

1958 currentform
similar in

E
provides a natural way to account

correspondences



categorial category

All categories are reduced to nouns and sentences

brings elegance

how to describe propositions etc simplicityof
CG

CG V C R F maps each R defines
word to its

categories how words

vocabulary
functional can be

allwords category
composition combined

N S



R set of functional composition rules

joy chair N

1 originaldeterminers a an

Nffon notation

NIN
function

slash notation y

indicates from which side the input is taken

A car car A

N NIN
NIN N Thelanguages



Illustration
what does cancellation

mean

the books

NNn Nounlike
entity

determiners

pick up a
subset

adjectives like
determiners

The way meanings
combine is

superimposed on how

forms combine



E play
usually

requires

play a game 2 players IfadNIS N NNqt a
2N's

NIS N N NIS N

NIS 7
need a subject enclosetwithin
not get a

sentence
brackets should

Waif

ate the bananas I am laying in thefield
NIS N N N

only one argument
NIS N 1M NIS

Twolevel.FI
NIS structurallymore complex



I play

R combinatorial rule

not many rules are required to get the complete

language

In many languages subject is dropped but subject and verb

are not combined

NIS IN f N N S

FEN S



CG works for all languages

but possibledifficult for languages like Tukhson
glued together

F the f that maps words to its set of categories

to fINN N NISN
NN N N S

NgNI


