
WRITE A NON RECURSIVE VERSION OF FIND-SET WITH PATH

COMPRESSION

Problem 1. Write a nonrecursive version of FiNd-SEt with path compression, for disjoint-set forests. FiNd-SEt(x) z - x
while z Ï†= Â£Â¥rent[z] > find the root.

The in-order successor can then be easily deleted because it has at most one child. Nodes with two children are
harder to delete. Binary search trees are a fundamental data structure used to construct more abstract data
structures such as sets , multisets , and associative arrays. There are three possible cases to consider: Deleting
a node with no children: simply remove the node from the tree. Alphabetic trees are Huffman trees with the
additional constraint on order, or, equivalently, search trees with the modification that all elements are stored
in the leaves. Similar to heapsort , we insert all the values we wish to sort into a new ordered data
structureâ€”in this case a binary search treeâ€”and then traverse it in order. In fact, the big O notation uses the
concept of an arbitrarily large multiplicative constant, which does not help to calculate exact runtimes but is
enough to distinguish algorithms in complexity classes. The tree additionally satisfies the binary search
property, which states that the key in each node must be greater than or equal to any key stored in the left
sub-tree, and less than or equal to any key stored in the right sub-tree. If the sequence in which the elements in
the tree will be accessed is unknown in advance, splay trees can be used which are asymptotically as good as
any static search tree we can construct for any particular sequence of lookup operations. Its value is copied
into the node D being deleted. On the other hand, it is one of the most efficient methods of incremental
sorting, adding items to a list over time while keeping the list sorted at all times. More Articles. If x is root of a
subtree, then path to root from all nodes under x also compresses. On average, binary search trees with n
nodes have O log n height. If your add node function does not handle re-balancing, then you can easily
construct a degenerate tree by feeding it with data that is already sorted. In all cases, when D happens to be the
root, make the replacement node root again. This process continues, until the new node is compared with a
leaf node, and then it is added as this node's right or left child, depending on its key: if the key is less than the
leaf's key, then it is inserted as the leaf's left child, otherwise as the leaf's right child. The greedy algorithm
â€”simply traverse the tree, at every node check whether the node contains a value larger than the value at the
left child and smaller than the value on the right childâ€”does not work for all cases. The same method works
symmetrically using the in-order predecessor C. Faster algorithms exist for optimal alphabetic binary trees
OABTs. If the tree is null, the key we are searching for does not exist in the tree. A binary tree sort equipped
with such a comparison function becomes stable. By repeatedly taking the union of the root of the binomial
tree to point to a singleton and doing a find on the deepest node, we perform an expensive logarithmic steps
operation that leaves another embedded binomial tree to exploit. Searching[ edit ] Searching a binary search
tree for a specific key can be programmed recursively or iteratively. Similarly, if the key is greater than that of
the root, we search the right subtree. Treap was found to have the best average performance, while red-black
tree was found to have the smallest number of performance variations. The major advantage of binary search
trees over other data structures is that the related sorting algorithms and search algorithms such as in-order
traversal can be very efficient; they are also easy to code. Tango trees are trees optimized for fast searches.
The trees created to represent subsets can be skewed and can become like a linked list. In the context of binary
search trees a total preorder is realized most flexibly by means of a three-way comparison subroutine. What
this means is that in a performance measurement, the tree will essentially behave like a linked list data
structure. We begin by examining the root node. It is unbalanced and, in the worst case, performance degrades
to that of a linked list. Fischer in see Section 3. As pointed out in section Traversal , an in-order traversal of a
binary search tree returns the nodes sorted. Eventually, we will reach an external node and add the new
key-value pair here encoded as a record 'newNode' as its right or left child, depending on the node's key. If the
key is less than that of the root, we search the left subtree. In other words, we examine the root and recursively
insert the new node to the left subtree if its key is less than that of the root, or the right subtree if its key is
greater than or equal to the root. For certain applications, e. The shape of the binary search tree depends
entirely on the order of insertions and deletions, and can become degenerate. If its key is greater, it is
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compared with the root's right child. Examples of applications[ edit ] Main article: Tree sort A binary search
tree can be used to implement a simple sorting algorithm. If the order relation is only a total preorder, a
reasonable extension of the functionality is the following: also in case of equality search down to the leaves in
a direction specified by the user. If E has a child, say F, it is a right child. For example, if we have a BST of
English words used in a spell checker , we might balance the tree based on word frequency in text corpora ,
placing words like the near the root and words like agerasia near the leaves.


