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Summary. The continuation of the sequence of articles on trees
(see [3,5,7,4]) and on context-free grammars ([15]). We define the set of
complete parse trees for a given context-free grammar. Next we define
the scheme of induction for the set and the scheme of defining functions
by induction on the set. For each symbol of a context-free grammar we
define the terminal, the pretraversal, and the posttraversal languages.
The introduced terminology is tested on the example of Peano naturals.

MML Identifier: DTCONSTR.

The terminology and notation used in this paper are introduced ir the following
articles: [18], [2], [21], [12], [13], [9], [1], [14], (8], [11], [16], [19], [6], [17], [10],
[20], (18], (3], [5], [7], and [4]. | ~ _ ”

1. PRELIMINARIES

The following propositions are true:

(1)  For every non empty set D holds every finite sequence of elements of
FinTrees(D) is a finite sequence of elements of Trees(D).

(2) For arbitrary z, y and for every finite sequence p of elements of z such
that y € domp or y € Seglen p holds p(y) € z. IR

Let X be a set. Observe that every element of X* is function-like.

Let X be a set. Note that every element of X* is finite sequence-like.

Let D be a set and let p, ¢ be elements of D*. Then p~ ¢ is an element.-of

D*, . : «
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Let D be a non empty set and let ¢ be an element of FinTrees(D). Then
domt is a finite tree. ‘
Let D be a non empty set and let 7 be a set of trees decorated by D. One
can verify that every finite sequence of elements of T is decorated tree yielding.
Let D be a non empty set, let F be a non empty set of trees decorated by
D, and let T} be a non empty subset of F. We see that the element of Ty is an
.1, . element of F.
. Let p be a finite sequence. Let us assume that p is decorated tree yielding.
- =~The roots of p constitute finite sequences and is defined by the conditions (Def.1).

:?‘%;(Def.l) (i) dom (the roots of p) = dom p, and :
(ii)  for every natural number ¢ such that ¢ € dom p there exists a decorated
tree T such that 7' = p(i) and (the roots of p)(¢) = T'(¢).
. Let D be a non empty set, let T be a set of trees decorated by D, and let p
- be a finite sequence of elements of T. Then the roots of p is a finite sequence of
elements of D.
One can prove the following propositions:
(3) The roots of ¢ = ¢.
(4) For every decorated tree T holds the roots of (T) = (T(¢)).
(5) Let D be anon empty set, and let F be a subset of FinTrees(D), and let
p be a finite sequence of elements of F'. Suppose len (the roots of p) = 1.

Then there exists an element z of FinTrees(D) such that p = (z) and
z€F.

(6) For all decorated trees T2, T3 holds the roots of (T, T3) = (T2(e), Ta(e))-
Let f be a function. The functor pri(f) yields a function and is defined by:

(Def.2)  dom pri( f) = dom f and for arbitrary  such that z € dom f holds
oprl()(z) = f(@)a
The functor pr2(f) yielding a function is defined by:
(Def.3) dompr2(f) = dom f and for arbitrary = such that z € dom f holds
pr2(f)(z) = f(@)2-

Let X, Y be sets and let f be a finite sequence of elements of [ X,Y J. Then
prl(f) is a finite sequence of elements of X. Then pr2(f) is a finite sequence of
elements of Y.

-One can prove the following proposition

(7) prl(e) =€ and pr2(¢) = .
- The scheme MonoSetSeq concerns a function A, a set B, and a binary functor
F yielding a set, and states that:
For all ‘natutal numbers k, s holds A(k) C A(k + s)
provided the parainieters meet the following requirement:

o TFor évery natural number n and for arbitrary z such that z = A(n)

holds A(n + 1) = z U F(n, ).






























