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Program 12,12 Rotations in BSTs

These twin routines perform the rotation operation on a BST. A right
votation makes the old root the right subtree of the new root {the old left
subtree of the root); a left rotation makes the old root the left subtree
of the new root (the old right subtree of the root). For implementations
where a count field is maintained in the nodes (for example, to support
select, as we will see in Section 14.9), we need also to exchange the
count fields in the nodes involved in the rotation (see Exercise T2.7 5).

void rotR(link& h)

{ link x = h->1; h->1 = x->r; x->r = h; h = x; }
void rotL(link& h)
{ 1link x = h->r; h->r = x->1; x->1 = h; h = x; }

we implement remove, join, and other ADT operations with rotations;
in Chapter 13 we use them to help us build trees that afford near-
optimal performance.

The rotation operations provide a straightforward recursive im-
plementation of root insertion: Recursively insert the new item into
the appropriate subtree (leaving it, when the recursive operation is
complete, at the root of that tree), then rotate to make it the root of
the main tree. Figure 12.14 depicts an example, and Program 12.13 is
a direct implementation of this method. This program is a persuasive
example of the power of recursion—any reader not so persuaded is
encouraged to try Exercise 12.76.

Figures 12.15 and 12.16 show how we construct a BST by in-
serting a sequence of keys into an initially empty tree, using the root
insertion method. If the key sequence is random, a BST built in this
way has precisely the same stochastic properties as does a BST built
by the standard method. For example, Properties 12.6 and 12.7 hold
for BSTs built by root insertion.

In practice, an advantage of the root insertion method is that
recently inserted keys are near the top. The cost for search hits on
recently inserted keys therefore is likely to be lower than that for the
standard method. This property is significant, because many appli-
cations have precisely this kind of dynamic mix among their search
and insert operations. A symbol table might contain a great many
items, but a large fraction of the searches might refer to the items that

Figure 12.13

Left rotation in a BST

This diagram shows the result (bot-
tom) of a left rotation at A in an
example BST (top). The nade con-
taining A moves down in the lree,
becoming the left child of its for-
mer right child.

We accomplish the rotation by
getting the link to the new root E
from the right link of A, setting the
right link of A by copying the left
link of E, setting the leit link of E
to A, and seiting the link to A (the
head fink of the tree) to point to E
instead.
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