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If T is a tree, we can deline a partial order < called the left-to-right order as follows:
s<t:4+= g+t andif kis least such that s(k) £ t{k). then s(k) < (k).

If X is a set of nodes on the same level of a tree T, then < is a total order on X; ﬁilllihil'h‘.
if X is a set of leaves of T, then < is a total order on X. In particular, the leaves of a treg

are totally ordered from left to right via the order <
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DEFIN ITION ¢ v e U it S2-\
“PARSE TREE G f e
&= (L, V, P, 5) is a context-free grammar and A € V., we say that a pair T := (T, [)

is a s -parse tree starting EI o Al T is a Enite hinitely branching tree and (7 — (1 is a

function satisfving
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(b) if £(t) € £, then t is a leaf in T, and

I (¢) if £{t) = B € V and t is n + 1-branching, then there is a rule B = r,...7, € P such that
Cﬁn"‘:? _:;. f(tk)=x,forallk <n+1
T‘:uc B —%,.--%
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GRAFTING

Note that if T and T are G-parse trees and { € T with f(f) = A and T starts from A,
then we can graff TV into T as [ollows: we remove T, and replace it by T, By dehnition,
this results in a G-parse tree. More formally, we define graft(T. . T") (5.£°) with 5
{-"‘ cl:t & .-: L “.hi 2 f"]' and

Fils L 5 nni
£ (s) : { () ift < s and

Fflu) ifs=tuforsomeuel

In terms of the parsed words, grafting o tree T into the position of £ in T corresponds to
removing the subword o, from ap and replacing it with o, This can be u-‘u in Figure 3.
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Figure 3: A G-parse tree T (left), a G-parse tree T' startfng from C', and the result of grafting
T’ into the unique node ¢t labelled €' in T. Note that = dabecf, oy, = ecf. oy = bdda.
and that bdda replaces ecf in the word parsed by the r¢sult of the gralt, i.e., dabbdda.
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