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24. On the Cut Operation in Gentzen Calculi. II

By Kiyoshi ISEKI
(Comm. by K. KuNuaGlt, M.J.A., Feb. 12, 1957)

The object of this Note is to give an exact form of Theorem 1
in my Note [1]. Theorem 1 is incorrect and its proof is not sufficient.
We follow the terminologies and notations in my Note [1] in the
sequel.

Theorem 1. The cut rule in LK-system s replaced by

(1) I'->UADB,4 I, I"->NU
I II1—-4,B
and
A A—>
2 B e
(2) N

Proof. In my Note [1], we proved that the cut rule implies (1),
and (2) follows from the cut rule immediately. To prove that (1) and
(2) imply the cut rule:

(3) I'->4,% ATN>A

I—>4, A
If A is not empty, there is a proposition B in A. Then we have
the following proof.

> Ag, ADB I'>W, 4
ILT—> Ay, 4,8
I, I'>4, A
In (8), if A is empty, we have
I'>4,% A I
(4 - I,o
,I—>4
If II is not empty, IT contains a proposition B, and then we have,
A TT—
A, B, My —
U, My —> 18
> ADIB ['>4,%
I, Ig—4, B
Ay, B>4
I II—-4
This shows (4). If II is empty, cut rule is
I'—>4,% A—
I'y—4
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If 4 is not empty, the proof of the first case is applicable,
L'~ 4% A>d
I'—>4,4

This proof is also available for the second case. Finally, we suppose
that 4 is empty and I' is not empty. Therefore the cut rule is

if B is contained in I', then
A—
TN D
->ADTVB I'>A

Therefore Theorem 1 is obtained with (2).
Similarly, we have the following
Theorem 2. The cut rule in LJ-system is replaced by

(5) I'->ADB 1T
r,iI—3
A A—>

(6) N

Therefore we have
Theorem 8. Any provable proposition in LK-system tis provable
without (1) and (2). In LJ-system, without (5) and (6).
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