Formal description of the AVL deletion algorithm

Start with child the node to be deleted and current the parent of the deleted node.
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. If current has height condition =, then shortening either subtree does not affect
the height of the tree rooted at current. The condition code of current is changed
to \ if child = current{.LEFT and to / if child = current}.RIGHT. The proce-
dure then exits from the balancing process.

. If current has height condition \ and child = current|.RIGHT or current has
height condition  and child = current].LEFT, the condition code of current is
changed to =.

. If current has height condition \ and child = current{.LEFT, then the height
constraint is violated at current. There are three subcases, depending on the
height-condition code at current].RIGHT, the sibling of child. The subcases are as
given in Figure 7.17.

. If current has height condition , and child = current].RIGHT, then the height
constraint is violated at current. There are three subcases, depending on the
height-condition code at current.LEFT, the sibling of child. The subcases are the
mirror images of those given in Figure 7.17, and we leave them as Exercise 12.
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5. The balancing process may have terminated in step 1, 3(a), or 4(a); otherwise the
height of the subtree rooted at current is now one less than it was before the
deletion, so we continue up the path, unless current is the root, in which case we
are done. To continue up the path we set child := current and set current by
popping the top element off the stack. We then repeat this set of rules.
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(a) Apply the rotation of Figure T.AS) to currem and exit from the
balancing operation since the height-balance has been restored and the height of
the tree after the transformation is the same as it was before the deletion. (Sec
also Exercise 13.)
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() Apply the double rotation of Figure 7.15(b) to current and change current to point
10 B. The height-condition codes of A and Care both = if that of Bwas =. If Bwas
. then A'is /rand Cis = If Bwas /, then A is = and Cis \.





