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In intuitionistic logic, formulas are understood intuitively by the BHK-interpretation
as follows:

- A proof of AN B is given by presenting a proof of A and a proof of B.

- A proof of AV B is given by presenting either a proof of A or a proof of B.

- A proof of A — B is a method transforming every proof of A into a proof of B.
- There is no proof of L.

- A proof of Vz A is a method transforming every object d into a proof of A(d).

- A proof of dx A is given by presenting a construction of an object d and a proof of
A(d).

Claiming existence of some object in intuitionistic logic is understood the same as giving
a construction of the object under this interpretation.

In intuitionistic logic, “explicit existence” which means there is some construction of
the object as the meaning of formulas indicates in BHK-interpretation differs from usual
classical “mathematical existence”, and “explicit existence” is dealt with systematically.

On the other hand, programs of computer are constructive essentially and the Curry-
Howard isomorphism which makes correspondence of the typed A-calculus of a kind of
computation models to constructive proofs based on intuitionistic logic is known. This
means that the analysis of the proof of a mathematical proposition leads the analysis of
the property of the corresponding program, and also that a program can be extracted
from a constructive proof.

Therefore, it is important from a point of view of information science that a mathemat-
ical proposition has constructive proof.
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In this study, some classes on which classical logic is a conservative extention of intu-
itionistic logic, namely classes of formulas such that if they are proved in classical logc
then they can be proved in intuitionistic logic, are defined by the syntactical form of the
elements of them.

Usually, it is more easy to prove a proposition classicaly than intuitionistically, but such
syntactical definition guarantees propositions which have suitable form that it is enough to
get a constructive proof by getting a classical proof. The combination of this and Curry-
Howard isomorphism leads that a program can be extracted from not only constructive
proof but also classical proof for some propositions which have suitable syntactical form.

In this study, such classes are defined by two translations which look like each other
but different.

At first, the negative translation ¢ is defined inductively as a translation from formulas
into formulas as follows:

- 19= 1.
- P9 := —=P (where P is an atomic formula except L).

AN B)I = A A BY.

(

- (AV B)Y := =(=A9 N =BY).
(A— B)Y:= A9 — B9,
(VzA)9 =V AI.

- (FrA)9 = VA9,

By using this negative translation, classical logic can be embedded into minimal logic.
That is,

if a formula A is proved in classical logic then A9 is proved in minimal logic.

Here, a syntactical definition of a class on which classical logic is a conservative extension
of intuitionistic logic is given by defining a class W; of A such that A9 — A is proved in
intuitionistic logic.

In the next place, the $-translation ® is defined inductively as a translation from formulas
into schemas which include a place holder $ as follows:

- 1%.=3.

- P% := —~4—gP (where P is an atomic formula except ).
AN B)®:= A% A B

AV B)? .= —g—g(A% v BY).

A— B)Y:= A% — B%.

(
- (
- (

(VzA)® .= Vo AS.



- (FwA)® = ~g—gTrAS,
This equals to the translation which is given by replacing of L in 9 by $ and
if a formula A is proved in classical logic then A® is proved in minimal logic.

Here, by defining a class T of A such that A® — —g—gA (where, =4 = A — §) is proved
in intuitionistic logic syntactically, and if A € 7 is proved in classical logic then a formula
(A — A) — A given by replacing of § in =g—gA by A is proved in intuitionistic logic, and
hence A is proved in intuitionistic logic too. Using this Z, a syntactical definition of a
class IC on which classical logic is a conservative extension of intuitionistic logic is given.

In this study, already known classes WW; and K are not extended but the relationship of
W; and K such as

WiZK, KZW, W, NK#()

becomes clear.
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