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Traditional first-order logic:

The semantics for quantifiers are defined as follows:

Vo A(x) is satisfied if for any element a, A(z/a) is satisfied

JrA(x) is satisfied if for some element a, A(x/a) is satisfied.



B,-valued first-order logic:

There are four kinds of definition for quantifier ¥, where [t]A = A, [f|A = - A:

is satisfied if for any element a, [t|A(x/a) is satisfied

r) is satisfied if for some element a, [f]A(x/a) is satisfied;
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t|VV e A(x) is satisfied if for any element a, [t|A(x/a) is satisfied

£V A(x) is satisfied if for any element a, [f]A(x/a) is satisfied;
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) is satisfied if for some element a, [t]A(x/a) is satisfied

is satisfied if for any element a, [f|A(z/a) is satisfied;

is satisfied if for some element a, [t]A(x/a) is satisfied

[t Al
is satisfied if for some element a, [£]A(x/a) is satisfied.



L,-valued first-order logic:

Assume that there are three modalities [t], [m], [£] to be applied on formulas. There
are eight definitions for quantifiers.
o LJ0:

t|VzA(x) is true if for any element a, [t|A(z/a) is true
m|VzA(x) is true if for any element a, [t|A(z/a) V [m]A(x/a) is true
and for some element b, [m|A(x/b) is true

f|VxA(x) is true if for some element a, [f]|A(x/a) is true;
) Lg{}l:
t|VzA(x) is true if for any element a, [t|A(z/a) is true
m|VzA(x) is true if for any element a, [t|A(z/a) V [m]A(x/a) is true

and for some element b, [m|A(x/b) is true

|V A(x) is true if for any element a, [f|A(z/a) is true;



L,-valued first-order logic:
o L91:

t|VxA(z) is true if for any element a, [t]A(x/a) is true
m|VxA(z) is true if for any element a, [f]A(x/a) V [m]A(x/a) is true
and for some element b, [m|A(xz/b) is true

f|VxA(x) is true if for some element a, |[f|A(x/a) is true;
o LOM:

t|VrA(z) is true if for any element a, [t]A(x/a) is true
m|VxA(z) is true if for any element a, [f]A(x/a) V [m]A(x/a) is true
and for some element b, [m|A(x/b) is true

£V A(z) is true if for any element a, [f|A(xz/a) is true;



L,-valued first-order logic:
o L%

t|VxA(z) is true if for some element a, [t|A(x/a) is true
m|VrA(x) is true if for any element a, [t|A(x/a) V [m]A(z/a) is true
and for some element b, m|A(xz/b) is true

f|VrA(z) is true if for some element a, [f|A(x/a) is true;
o L10%:
t|VzA(x) is true if for some element a, [t|A(z/a) is true
m|VrA(z) is true if for any element a, [t|A(x/a) V [m]A(z/a) is true

and for some element b, m|A(xz/b) is true

f|VxA(x) is true if for any element a, [f|A(x/a) is true;



L,-valued first-order logic:
o L31Y:

t|VxA(x) is true if for some element a, [t|A(x/a) is true
m|VrA(x) is true if for any element a, [f|A(x/a) V m|A(x/a) is true
and for some element b, m|/A(x/b) is true

f|VxrA(x) is true if for some element a, [f|A(z/a) is true;
o LI

t|VxrA(x) is true if for some element a, [t|A(x/a) is true
m|VxA(x) is true if for any element a, f|A(z/a) V m|A(x/a) is true
and for some element b, [m|A(x/b) is true

f|VaA(x) is true if for any element a, [f]|A(x/a) is true.



L;-valued first-order logic:

We will give a sound and complete Gentzen deduction
system for each choice of quantifiers.
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