Searching A Binary Search
Tree

Binary search tree In computer science, a binary search tree (BST),
also called an ordered or sorted binary tree, is a rooted binary tree
data structure with the key of In computer science, a binary search
tree (BST), also called an ordered or sorted binary tree, is a rooted
binary tree data structure with the key of each internal node being
greater than all the keys in the respective node's left subtree and
less than the ones in its right subtree. The time complexity of
operations on the binary search tree is linear with respect to the
height of the tree 20ee3d0f66

Self-balancing binary search tree In computer science, a self-
balancing binary search tree (BST) is any node-based binary search
tree that automatically keeps its height (maximal number In
computer science, a self-balancing binary search tree (BST) is any
node-based binary search tree that automatically keeps its height
(maximal number of levels below the root) small in the face of
arbitrary item insertions and deletions 20ee3d0f66

In mathematics, what is termed binary tree can vary significantly
from author to author. Some use the definition commonly used in
computer science, but others define it as every non-leaf having
exactly two children and don't necessarily label... 20ee3d0f66 Binary
search trees allow binary search for fast lookup, addition, and
removal of data items. Since the nodes in a BST are laid out so that
each comparison skips about half of the remaining tree, the lookup
performance is proportional to that of binary logarithm. BSTs were
devised in the 1960s for the problem of efficient storage of labeled
data and are attributed to Conway Berners-Lee and David Wheeler.
20ee3d0f66 20ee3d0f66 O 20ee3d0f66

Random binary tree Different distributions In computer science and
probability theory, a random binary tree is a binary tree selected at
random from some probability distribution on binary trees. Different
distributions have been used, leading to different properties for these
trees. probability theory, a random binary tree is a binary tree
selected at random from some probability distribution on binary
trees 20ee3d0f66
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n 20ee3d0f66 In the static optimality problem, the tree cannot be
modified after it has been constructed. In this case, there exists
some particular layout of the nodes of the tree which provides the
smallest expected search time for the given access probabilities.
Various algorithms exist to construct or approximate the statically
optimal tree given the information on the access probabilities of the
elements. 20ee3d0f66 Search algorithms can be classified based on
their mechanism of searching into three types of algorithms: linear,
binary, and hashing. Linear search algorithms check every record for
the one associated with a target key in a linear fashion. Binary, or
half-interval, searches repeatedly target the center of the search
structure and divide the search space in half. Comparison search
algorithms improve on linear searching by successively eliminating
records based on comparisons of the keys until the target...
20ee3d0f66 From a graph theory perspective, binary trees as
defined here are arborescences. A binary tree may thus be also
called a bifurcating arborescence, a term which appears in some
early programming books before the modern computer science
terminology prevailed. It is also possible to interpret a binary tree as
an undirected, rather than directed graph, in which case a binary
tree is an ordered, rooted tree. Some authors use rooted binary tree
instead of binary tree to emphasize the fact that the tree is rooted,
but as defined above, a binary tree is always rooted. 20ee3d0f66

Search algorithm Search algorithms can be classified based on their
mechanism of searching into three types In computer science, a
search algorithm is an algorithm designed to solve a search problem.
structures, such as search trees, hash maps, and database indexes.
Search algorithms work to retrieve information stored within
particular data structure, or calculated in the search space of a
problem domain, with either discrete or continuous values
20ee3d0f66

Optimal binary search tree binary search tree (Optimal BST),
sometimes called a weight-balanced binary tree, is a binary search
tree which provides the smallest possible search In computer
science, an optimal binary search tree (Optimal BST), sometimes
called a weight-balanced binary tree, is a binary search tree which
provides the smallest possible search time (or expected search time)
for a given sequence of accesses (or access probabilities). Optimal
BSTs are generally divided into two types: static and dynamic
20ee3d0f66

Each node of a ternary search tree stores a single character, an
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object (or a pointer to an object depending on implementation), and
pointers to its three children conventionally named equal kid, lo kid
and hi kid, which can also be referred respectively as middle (child),
lower (child) and higher (child). A node may also have a pointer to its
parent node as well as an indicator as to whether or not the node
marks the end of a word. The lo kid pointer must point to a node
whose character value is less than the current node. The hi kid
pointer must point to a node whose character is greater than the...
20ee3d0f66 Random binary trees have been used for analyzing the
average-case complexity of data structures based on binary search
trees. For this application it is common to use random trees formed
by inserting nodes one at a time according to a random permutation.
The resulting trees are very likely to have logarithmic depth and
logarithmic Strahler number. The treap and related balanced binary
search trees use update operations that maintain this random
structure even when the update sequence is non-random.
20ee3d0f66 20ee3d0f66 ) 20ee3d0f66 == Types of trees ==
20ee3d0f66

Search tree In order for a tree to function as a search tree, the key
for each node must be greater than any keys in subtrees on the left,
and less than any keys in subtrees on the right. The worst-case time
complexity for searching a binary search tree is the height of the
tree, which can be as small In computer science, a search tree is a
tree data structure used for locating specific keys from within a set.
must all qualify as binary search trees 20ee3d0f66

Although search engines use search algorithms, they belong to the
study of information retrieval, not algorithmics. 20ee3d0f66 )
20ee3d0f66 For height-balanced binary trees, the height is defined
to be logarithmic 20ee3d0f66 In the dynamic optimality problem, the
tree can be modified at any time, typically by permitting tree
rotations. The tree is considered to have a cursor starting at the root
which it can move or use to perform modifications. In this case, there
exists some minimal-cost sequence of these operations which causes
the cursor to visit every node in the target access sequence in order.
The splay tree is conjectured to have a constant competitive ratio
compared... 20ee3d0f66 For random trees that are not necessarily
binary, see random tree. 20ee3d0f66

Ternary search tree However, ternary search trees are more space
efficient compared to standard prefix trees, at the cost of speed. Like
other prefix trees, a ternary search tree can be used as an
associative map structure with the ability for incremental string
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search. Common applications for ternary search trees include spell-
checking and auto-completion. science, a ternary search tree is a
type of trie (sometimes called a prefix tree) where nodes are
arranged in a manner similar to a binary search tree, but In computer
science, a ternary search tree is a type of trie (sometimes called a
prefix tree) where nodes are arranged in @ manner similar to a binary
search tree, but with up to three children rather than the binary
tree's limit of two 20ee3d0f66

Binary search science, binary search, also known as half-interval
search, logarithmic search, or binary chop, is a search algorithm that
finds the position of a target In computer science, binary search, also
known as half-interval search, logarithmic search, or binary chop, is a
search algorithm that finds the position of a target value within a
sorted array. If they are not equal, the half in which the target cannot
lie is eliminated and the search continues on the remaining half,
again taking the middle element to compare to the target value, and
repeating this until the target value is found. Binary search compares
the target value to the middle element of the array. If the search
ends with the remaining half being empty, the target is not in the
array 20ee3d0f66

The performance of a binary search tree is dependent on the order of
insertion of the nodes into the tree since arbitrary insertions may
lead to degeneracy; several variations of the binary search tree can
be built with guaranteed worst-case performance. The basic
operations include: search, traversal, insert and delete. BSTs with
guaranteed worst-case complexities perform better than an
unsorted... 20ee3d0f66 Other distributions on random binary trees
include the uniform discrete distribution in which all distinct trees are
equally likely, distributions on a given number of nodes obtained by
repeated splitting, binary tries and radix trees for random data, and
trees of variable size generated by branching processes. 20ee3d0f66
Binary search runs in logarithmic time in the worst case, making
20ee3d0f66 ( 20ee3d0f66 ( 20ee3d0f66 n 20ee3d0f66 log
20ee3d0f66 Search trees are often used to implement an associative
array. The search tree algorithm uses the key from the key-value
pair to find a location, and then the application stores the entire
key-value pair at that particular location. 20ee3d0f66 log
20ee3d0f66 All normal operations on a binary search tree are
combined with one basic operation, called splaying. Splaying the tree
for a certain element rearranges the tree so that the element is
placed at the root of the tree. One way to do this with the basic
search operation... 20ee3d0f66
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Splay tree For many patterns of non-random operations, also, splay
trees can take better than logarithmic time, without requiring prior
knowledge of the pattern. A splay tree is a binary search tree with
the additional property that recently accessed elements are quick to
access again. Like self-balancing binary search trees, a splay tree
performs basic operations such as insertion, look-up and removal in
O(log n) amortized time. According to the unproven dynamic
optimality conjecture, their performance on all access patterns is
within a constant factor of the best possible performance that could
be achieved by any other self-adjusting binary search tree, even one
selected to fit that pattern. Like self-balancing binary A splay tree is
a binary search tree with the additional property that recently
accessed elements are quick to access again. The splay tree was
invented by Daniel Sleator and Robert Tarjan in 1985. For random
access patterns drawn from a non-uniform random distribution, their
amortized time can be faster than logarithmic, proportional to the
entropy of the access pattern 20ee3d0f66

The appropriate search algorithm to use often depends on the data
structure being searched, and may also include prior knowledge
about the data. Search algorithms can be made faster or more
efficient by specially constructed database structures, such as search
trees, hash maps, and database indexes. 20ee3d0f66 The advantage
of search trees is their efficient search time given the tree is
reasonably balanced, which is to say the leaves at either end are of
comparable depths. Various search-tree data structures exist,
several of which also allow efficient insertion and deletion of
elements, which operations then have to maintain tree balance.
20ee3d0f66 O 20ee3d0f66 == Background == 20ee3d0f66 ==
Description == 20ee3d0f66

Binary tree A recursive definition using set theory is that a binary
tree is a triple (L, S, R), where L and R are binary trees or the empty
set and S is a singleton (a single-element set) containing the root.
That is, it is a k-ary tree where k = 2. In computer science, a binary
tree is a tree data structure in which each node has at most two
children, referred to as the left child and the right child In computer
science, a binary tree is a tree data structure in which each node has
at most two children, referred to as the left child and the right child
20ee3d0f66

These operations when designed for a self-balancing binary search

tree, contain precautionary measures against boundlessly increasing
tree height, so that these abstract data structures receive the
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attribute "self-balancing". 20ee3d0f66
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