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Binary Search Trees

Main takeaway: A binary search
tree (BST) implements a
dictionary or dynamic set ordered
by key. Search, insertion, deletion,
and order-related operations take
time proportional to the tree
height, $h$. A randomly built BST
has expected height $\Theta(\log
n)$, but its worst-case height is $
\Theta(n)$.

Dictionary ADT and BST

Structure

* A dictionary stores elements
associated with orderable keys.

* In addition to searching and
inserting, applications may need
to:

o Find the minimum or
maximum key.

o Process keys in sorted
order.

o Find a key's successor or
predecessor.

* A dictionary with these ordered-
key operations is also called a
dynamic set.

 ABST is a rooted tree in which
each node contains an element
(or a pointer to one) and its key.
Nodes may have:

o A left child.

o A right child.

o A parent; the root's parent is
NULL.

e BST ordering: For every node
with key $k$:

o Keys in its left subtree are
less than $k$.

o Keys in its right subtree are
greater than $k$.

Traversal
In-order traversal
Visits the BST's keys in sorted

order:
InOrder(r):
if r == NULL:



return
InOrder(r.left)
print r.key
InOrder(r.right)

Search and Order

Operations

Search

Search follows one subtree at
each step, based on comparison

with the current key.
BST-Search(r, k):
if r == NULL or k == r.key:
return r



