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Abstract

We consider the logic with connectives
�

, � , � , � . Negation � ϕ

is defined as a shorthand for ϕ � �
. It is know that in intuitionis-

tic propositional logic (IPC) no connective is definable from the other
ones. On the other hand, in its second order version (IPC

2) one can
define

�
, � , � , � from � and � . In this paper we present a simple se-

mantic argument that � is not definable from the remaining operators.
Up to our knowledge it is the first argument for this fact. Moreover, we
prove that for an arbitrary topology T and for each sentence ϕ without
universal quantifier, ϕ is true in T if and only if it is true classically.
Let us mention, that this fact does not extend to all formulas without
� . Indeed, the formula ��� p �	�
� q � p ��� q ��� q ��� p  is true clas-
sically but it is not true in the topology of � 0 ����� 1 ��� n � 1  : n � ω �
where the value of p is the set � 1 ��� n � 1  : n � ω � .

As was observed by Po lacik in [?], the formula � p ��� r ��� p ��� p ���
r  is not equivalent to any IPC formula. It follows that � is not defin-
able from the propositional connectives:

�
, � , � , � . Thus, the second

order intuitionistic propositional logic without universal quantifier is
strictly between IPC and IPC

2.
The main results of the paper are the following.

Theorem 1 For each sentence ϕ � F � and for each topology T �
� X,O � X � , the sentence ϕ is true in T if and only if ϕ is a classical

tautology.

Theorem 2 The universal quantifier is not definable from
�

, � , � , �
, � in the second order intuitionistic propositional logic.
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