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In this paper we discuss some general properties of bracket free notations, first
introduced by Lukasiewicz [1].

§ 1. We introdwee a preliminary nofion of the formula in the tree form. (A finite
sequence of the formulae is called also a formula). Let ¥ be the set of all finite non-
void seguences of natural numbers. The one-lerm sequences are ientified with
their values, and w, § denotes the concatenation of @ and §.

Let R be the partinl ordering of T defined as follows:

@y a..ie Rby b by ik = noand for § £ &k & == by, where (a; 9z .- ai) and
(By by . By) are in T

The relational system <T, R is called the basic tree. Now let the sequence of
symbols Fi and the sequence of numbers &y and a symbal A be given. F is called
a functor of & arguments and A —the empty symbol. The symbols with zero
arguments are called individual variables, A formula in the tree form is & function &
defined on T with values F; or /A satisfying the following conditions:

|. For almost all asT @ (o) = A.

20 () # A and fRa then & () # A, o

3. 0f b {a) = Fi then @ {a-n) # A if and only if # = k.

4. I @ iny # A and m < n, then @ (m) # .

The set of formulae in the tree form is called the language I in the tres form.

Let Ry be an exiension of partial ordering 8 (o the linear ordering. The relation
Ny, (bracket free notation for the language in the tree form) is a function, defined
on the language whose values are finite sequences of symbels Fy defined as follows:

If @ is in L and «y, az, ..., ¢ 5 8 sequence of all ae ¥ such that & (o) # A,
and a &) ay for § <} then

Ng, (@) = © (ag),  {ag), ..., P {m).
[105]
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§2. A. If Ry is the lexicographic ordering of T, then N is the Lukasiewicz
noation, For example, let @ be

A A
PR F ™
A z X x
PN
= ¥

All vertices for which @ (a) = 2 are omitted in the disgram snd, of course, the
corresponding part of the basic tree looks as follows

Then Np () = Adxpzduex, because Ry gives the following ordering of vertices
shown in the diagram
0, 00, 000, 001, 01, 1, 10, 11.
B. Lel Fs be the ordering defined as follows:
Ay g .. 0 By by ba by if K =<nor k—=nand a ... ap By .. by
(This means that @ ... ap precedes by ... by in the lexicographic ordering).
For the formula @ given in the example A
N () = AdAzxxxy
because Hy gives the following ordering of vertices
o, 1, 00, ©1, 10, 11, 000, .

§3. Let R, be an extension of the partial ordering T to a linear ordering. Let
us denota by L, the range of Ny, (This is the set of well formed formulag in the
notation Ny ).

THeoRem 1. Ly = Ly (the set of wif does mat depend on chosen notation and
ix the same as in Lukasiewicz notation*)).

THeoREM 2. The fisection Ny, maps in @ one-to-ong way the set L onto Ly,
(Each formula dn the tree form T has a unique representation in Ly and each formida
i Ly, corvesponds to exactly one formuls in L).
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