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http://github.com/jasonhemann/natlogic
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https://cloud.sagemath.com

assumptions= ['All non-a are b',
'There are more c than non-b',
'There are more non-c than non-b',
'There are at least as many non-d as d',
'There are at least as many c as non-c',
'There are at least as many non-d as non-a']

conclusion = 'All a are non-c'
follows(assumptions,conclusion)

Here is a counter-model.
We take the universe of the model to be {0, 1, 2, 3, 4, 5}

noun semantics complement
+------+--------------+--------------------+

a {2, 3} {0, 1, 4, 5}
b {0, 1, 4, 5} {2, 3}
c {0, 2, 3} {1, 4, 5}
d {} {0, 1, 2, 3, 4, 5}

a b c d {0, . . . , 5}
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x y

1 All non-x are x Assumption
2 All y are x One 1
3 All non-x are x Assumption
4 All non-y are x One 3
5 Some non-y are z Assumption
6 Some non-y are non-y Some 5
7 Some non-y are x Darii 4 6
8 Some x are non-y Conversion 7
9 There are more x than y More 2 8
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==

run run

> (run 1 (q) (== q 3))
'(3)

1 q
q 3

q 3

> (run 1 (q) (== 3 3))
'(_.0)

_.0
q

_.n
n

fresh

a d

> (run 1 (q) (fresh (a b) (== q `(,a . ,b))))
'((_.0 . _.1))

fresh

q a
b

==
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conde conde

> (run 3 (q) (conde
((fresh (a b) (== q `(,a . ,b))))
((== q 6))))

'(6 (_.0 . _.1))

conde

conde

=/=

u v
u v

> (run 1 (q) (=/= q 3))
'((_.0 (=/= ((_.0 3)))))

q
_.0 _.0
dif/2

un-atom

(define-attribute un-atom
#:satisfied-when symbol?
#:incompatible-attributes (number bin-literal bin-atom))
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> (define (membero x l)
(fresh (a d)

(== l `(,a . ,d))
(conde

((== x a))
((=/= x a) (membero x d)))))

membero x
l q

'x

> (run 3 (q) (membero 'x q))
'((x . _.0)

((_.0 x . _.1) (=/= ((_.0 x))))
((_.0 _.1 x . _.2) (=/= ((_.0 x)) ((_.1 x)))))

matche

(define (appendo ls1 ls2 lout)
(conde

((== ls1 '())
(== ls2 lout))
((fresh (a d r)

(== ls1 `(,a . ,d))
(== lout `(,a . ,r))
(appendo d ls2 r)))))

(define (appendo ls1 ls2 lout)
(matche ls1

(()
(== ls2 lout))

((,a . ,d)
(fresh (r)

(== lout `(,a . ,r))
(appendo d ls2 r)))))

ls1
matche ls1

ls1
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proof
== conde matche fresh

(define (A φ Γ proof)
(matche φ

[(∀ ,a ,a) (== φ proof)] ;; Axiom
[,x (membero x Γ) (== proof `(,x in-Γ))] ;; Lookup
[(∀ ,n ,q) ;; Barbara
(fresh (p prim1 proof1 prim2 proof2)

(== `((,proof1 ,proof2) => ,φ) proof)
(== prim1 `(∀ ,n ,p))
(== prim2 `(∀ ,p ,q))
(A prim1 Γ proof1)
(A prim2 Γ proof2))]))

A

(∀ p q) (All p q)

A
φ

φ (∀ ,a ,a)
a a

φ
φ Γ

A
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p
prim1 prim2 (∀ ,n ,p) (∀ ,p ,q)
proof1 proof2 (∀ ,n ,p)
(∀ ,p ,q)

A (∀ ,n ,p) (∀ ,p ,q)

card

matche card

card

single-prim-term double-prim-term

φ

[(∀ ,n ,q) ;; Barbara
(fresh (p prim1 proof1 prim2 proof2)

(== `((,proof1 ,proof2) => ,φ) proof)
(== prim1 `(∀ ,n ,p))
(== prim2 `(∀ ,p ,q))
(A prim1 Γ proof1)
(A prim2 Γ proof2))]

[(∀, n, q) ;; Barbara
(double-prim-term

card proof φ Γ
`(∀ ,n ,p)
`(∀ ,p ,q)
p)]

single-prim-term double-prim-term
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(define-syntax double-prim-term
(syntax-rules ()

[(_ logic proof φ Γ e1 e2 vars ...)
(fresh (vars ... prim1 prim2 proof1 proof2)

(== `((,proof1 ,proof2) => ,φ) proof)
(== prim1 e1)
(== prim2 e2)
(logic prim1 Γ proof1)
(logic prim2 Γ proof2))]))

(define-syntax single-prim-term
(syntax-rules ()

[(_ logic proof φ Γ e1 vars ...)
(fresh (vars ... prim1 proof1)

(== `((,proof1) => ,φ) proof)
(== prim1 e1)
(logic prim1 Γ proof1))]))

(define (card φ Γ proof)
(matche φ

[(∀ ,a ,a) (== φ proof)] ;; Axiom
[(∀, n, q)
(double-prim-term card proof φ Γ `(∀ ,n ,p) `(∀ ,p ,q) p)] ;; Barbara

[(∃ ,p ,p) ;; ∃
(single-prim-term card proof φ Γ `(∃ ,p ,q) q)]

[(∃ ,p ,q) ;; Conversion
(single-prim-term card proof φ Γ `(∃ ,q ,p))]

[(∃ ,p ,q) ;; Darii
(double-prim-term card proof φ Γ `(∃ ,p ,n) `(∀ ,n ,q) n)]

[(∀ ,q ,p) ;; Card-Mix
(double-prim-term card proof φ Γ `(∀ ,p ,q) `(∃≥ ,p ,q))]

[(∃≥ ,q ,p) ;; Subset-Size
(single-prim-term card proof φ Γ `(∀ ,p ,q))]

[(∃≥ ,n ,q) ;; Card-Trans
(double-prim-term card proof φ Γ `(∃≥ ,n ,p) `(∃≥ ,p ,q) p)]

[(∃ ,q ,q) ;; Card-E
(double-prim-term card proof φ Γ `(∃ ,p ,p) `(∃≥ ,q ,p) p)]

[(∃≥ ,p ,q) ;; More-At-Last
(single-prim-term card proof φ Γ `(∃> ,p ,q))]

[(∃> ,n ,q) ;; More-Left
(double-prim-term card proof φ Γ `(∃> ,n ,p) `(∃≥ ,p ,q) p)]

[(∃> ,n ,q) ;; More-Right
(double-prim-term card proof φ Γ `(∃≥ ,n ,p) `(∃> ,p ,q) p)]

[,x (membero x Γ) (== proof `(,x in-Γ))] ;; Lookup
[,x ;; X
(double-prim-term card proof φ Γ `(∃≥ ,p ,q) `(∃≥ ,q ,p) p q)]))
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http://minikanren.org/

http://racket-lang.org/tr1/
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http://cg.huminf.aau.dk/index.html

Proceedings of the Joint LNMR/NLPAR Workshop at LPNMR 2015 14


