
 

  

 

 

 

The searching algorithms are used to search or find one or more than one 

element from a dataset. These type of algorithms are used to find elements 

from a specific data structures. 

Searching may be sequential or not. If the data in the dataset are random, 

then we need to use sequential searching. Otherwise we can use other 

different techniques to reduce the complexity. 

 

Types of searching algorithms 

 

• Binary Search 

• Exponential Search 

• Interpolation Search 

• Jump Search 

• Linear Search 

• Ternary Search 
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Ordered Dictionaries 

Keys are assumed to come from a total order. New operations:  

first(): first entry in the dictionary ordering  

last(): last entry in the dictionary ordering  

successors(k): iterator of entries with keys greater than or equal to k; 

increasing order   

predecessors(k): iterator of entries with keys less than or equal to k; 

decreasing order 

Binary Search 

Binary search can perform operation find(k) on a dictionary 

implemented by means of an array-based sequence, sorted by key   

• similar to the high-low game   

• at each step, the number of candidate items is halved  

•  terminates after O(log n) steps Example: find(7) 
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Binary Search Trees 

 

• A binary search tree is a binary tree storing keys (or key- value 

entries) at its internal nodes and satisfying the following property: 

• An inorder traversal of a binary search trees visits the keys in 

increasing order 

• Let u, v, and w be three nodes such that u is in the left subtree of v 

and w is in the right subtree of v. We have key(u) ≤ key(v) ≤ key(w) 

• External nodes do not store items 

 

Search 

 

• To search for a key k, we trace a downward path starting at the 

root 

• The next node visited depends on the outcome of the comparison 

of k with the key of the current node 

• If we reach a leaf, the key is not found and we return nukk 

• Example: find(4):  

Call TreeSearch(4,root) 
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Insertion 

 

• To perform operation inser(k, o), we search for key k (using 

TreeSearch)  

• Assume k is not already in the tree, and let let w be the leaf 

reached by the search 

• We insert k at node w and expand w into an internal node  

Example: insert 5 

Deletion 

 

• To perform operation remove(k), we search for key k  

• Assume key k is in the tree, and let let v be the node storing k  

• If node v has a leaf child w, we remove v and w from the tree with 

operation removeExternal(w), which removes w and its parent  

Example: remove 4 

• We consider the case where the key k to be removed is stored at a 

node v whose children are both internal „  

•  We find the internal node w that follows v in an inorder traversal  

•  we copy key(w) into node v  

•  we remove node w and its left child z (which must be a leaf) by 

means of operation removeExternal(z) Example: remove 3 
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Exponential Search 

 

Exponential search can also be used to search in bounded lists. 

Exponential search can even out-perform more traditional searches for 

bounded lists, such as binary search, when the element being searched 

for is near the beginning of the array. This is because exponential 

search will run in O(log i) time, where i is the index of the element 

being searched for in the list, whereas binary search would run 

in O(log n) time, where n is the number of elements in the list. 

 

 

• Find range where element is present 

• Do Binary Search in above found range 

 

Jump Search 

Jump Search Algorithm is a relatively new algorithm for searching an 

element in a sorted array. 

The fundamental idea behind this searching technique is to search 

fewer number of elements compared to linear search algorithm (which 

scans every element in the array to check if it matches with the element 

being searched or not). This can be done by skipping some fixed 

number of array elements or jumping ahead by fixed number of 

steps in every iteration 
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Linear search 

Linear search is a very simple search algorithm. In this type of search, a 

sequential search is made over all items one by one. Every item is checked 

and if a match is found then that particular item is returned, otherwise the 

search continues till the end of the data collection. 

 

Ternary Search 

 

Ternary search is a divide and conquer algorithm that can be used to find 

an element in an array. It is similar to binary search where we divide the 

array into two parts but in this algorithm, we divide the given array into 

three parts and determine which has the key (searched element). We can 

divide the array into three parts by taking mid1 and mid2 which can be 

calculated as shown below. Initially, l and r will be equal to 0 and n-1 

respectively, where n is the length of the array.  
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