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Sorites (Soros=heap) Paradox

Would you describe a single grain of
wheat as a heap? No. Would you
describe two grains of wheat as a
heap? No. ... You must admit the
presence of a heap sooner or later,
so where do you draw the line?




o Ars negligendi longa vita brevis

(Van der Corput)
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Definitions(1)

o A neutrix IS a convex additive
subgroup of R .

o An external number is the algebraic
sum of a real number and a neutrix.

o The symbol 91 represents the set of

all neutrices and the symbol E

represents the set of all external
numbers.



Definitions (2)

o The sum and the product in 9t are
defined by:

O '+ MXxNMN

(AB) - A+B={a+b|(ab)e AxB]

O LIMXMN>M

(A B) - AB={ab]|(a,b)e AxB}




Definitions (3)

o Given two external numbers Xx=a+M,
y=b+N we define their sum by:
o‘+ - EXxE TE
(x,y) = x+y=(a+b)+MUN

o And their product by:
o ‘:ExETE
(x,y) = xy=(ab)+MNuUaN UbM



AXIOMS

o 1VXVYVZ

X




AXIOMS

01 VXVYyVz  x+(y+z)=(X+Yy)+2

72 VXYY X+Yy=VY+X
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AXIOMS

1 UXVYVz  x+(y+z)=(x+Yy)+z2

2 VXVy ~ XFTYy=Y+X

3 Vxvyvz x(yz)=(xy)z

4 VXVY  Xy=YyX

5 vxde (x+e=xaAVfi(x+f=x=e+f=¢e)
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6 VX(x;te(x): Ju XU=XAVV(XV=X=>Uv= u))



AXIOMS

1 UXVYWz  X+(y+2)=(X+Yy)+2

2 VXVy ~ XFTYy=Y+X

3 Vxvyvz x(yz)=(xy)z

4 VXVY  Xy=YyX

5 vxde (x+e=xaAVfi(x+f=x=e+f=¢e)

6 vX(x¢e(x):>3u XU = XA VV(XV=X=> uv=u)).

7 vx3s (x+s=e(x)re(s)=e(x))

O O O O O O O



AXIOMS

01 UxVyvz  x+(y+z)=(X+Yy)+z2

02 VXVy X+Y=y+X

o3 Vxvyvz x(yz)=(xy)z

04 VXVY XYy=YyX

05 Vxde (x+e=xAVf(x+f=x=e+f=e))

o6 vX(x¢e(x):>3u x.u:x/\VV(x.v:x:>uv=u)).
07 Vx3s (x+s=e(x)ae(s)=e(x))
©8 vx(x=e(x)=3d xd=uau(d)=u(x))



AXIOMS

O 1 Vxvyvz  x+(y+z)=(X+Y)+z

O 2 yxvy X+y=Yy+X

O 3 Vxvyvz x(yz)=(xy)z

O 4 VxXVy Xxy=yx

05 Vvxde (x+e=xaVi(x+f=x=e+f=¢e))

0 6 Wx(x=e(x)=3u xu=xAVV(xv=x=uv=u)).
o7 Vx3s (x+s=e(x)re(s)=e(x))

08 VYx(xze(x)=3d xd=uau(d)=u(x))

09 VXVy e(x+y)=e(x)ve(x+y)=e(y)



AXIOMS

VXVYVZ  x+(y+2z)=(x+y)+z
Vxvy  X+y=Yy+X
VXVYVz  x(yz)=(xy)z

VXVYy Xy =yX

vxde (x+e=xaVf(x+f=x=e+f=¢e))
VX(x;te(x):ﬂu x.u=x/\vV(x.v:x:>uv:u)).

vx3s (x+s=e(x)re(s)=e(x))

vx(x#e(x)=3d xd=unau(d)=u(x))

VXYY e(x+y)=e(x)ve(x+y)=e(y)

10VxVy x=e(x)=e(x)y=e(xy)

O 0O 0O 0O o 0o 0O 0O O O
© 0O NO O WDN P



AXIOMS

O 0O 0O O O O O O O O O

©OoO~NOOULPHAWNDNEPER

VXVYVZ  x+(y+z)=(x+Yy)+2
VXVY  X+y=Yy+X

VXVYyVz  x(yz)=(xy)z

VXYY Xy = yX

vxde (x+e=xaVf(x+f=x=e+f=e))
Vx(x¢e(x):>3u x.u:x/\VV(x.v:x:>uv:u)).
vx3s (x+s=e(x)re(s)=e(x))

VXYY e(x+y)=e(x)ve(x+y)=e(y)
vx(x=e(x)=3d xd=unau(d)=u(x))

10 vxvy x=e(x)=>e(x)y=e(xy)
11 3x  x=e(x)



