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UNIT IV – HASHING AND SET 

 
1. Define Hashing.  

Hashing is the transformation of string of characters into a usually shorter fixed length value 
or key that represents the original string. Hashing is used to index and retrieve items in a 
database because it is faster to find the item using the short hashed key than to find it using the 
original value.  

 
2. What do you mean by hash table?  

The hash table data structure is merely an array of some fixed size, containing the keys. A 
key is a string with an associated value. Each key is mapped into some number in the range 0 to 
tablesize-1 and placed in the appropriate cell. 

  
3. What do you mean by hash function?  

A hash function is a key to address transformation which acts upon a given key to compute 
the relative position of the key in an array. The choice of hash function should be simple and it 
must distribute the data evenly. A simple hash function is  hash_key=key mod tablesize.  

 
4. Write the importance of hashing.  

• Maps key with the corresponding value using hash function.  
• Hash tables support the efficient addition of new entries and the time spent on searching 
for the required data is independent of the number of items stored.  

 
5. What do you mean by collision in hashing?  

When an element is inserted, it hashes to the same value as an already  
inserted element, and then it produces collision.  
 
 
6. What are the collision resolution methods?  

• Separate chaining or External hashing  
• Open addressing or Closed hashing  

 
7. What do you mean by separate chaining?  

Separate chaining is a collision resolution technique to keep the list of all elements that 
hash to the same value. This is called separate chaining because each hash table element is a 
separate chain (linked list). Each linked list contains all the elements whose keys hash to the 
same index.  
 
8. Write the advantage of separate chaining.  

• More number of elements can be inserted as it uses linked lists.  
 
9. Write the disadvantages of separate chaining.  

• The elements are evenly distributed. Some elements may have more  
elements and some may not have anything.  
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• It requires pointers. This leads to slow the algorithm down a bit because of 
the time required to allocate new cells, and also essentially requires the 
implementation of a second data structure. 

 
10. What do you mean by open addressing?  

Open addressing is a collision resolving strategy in which, if collision occurs alternative cells 
are tried until an empty cell is found. The cells h0(x), h1(x), h2(x),…. are tried in succession, 
where hi(x)=(Hash(x)+F(i))mod Tablesize with F(0)=0. The function F is the collision resolution 
strategy.  
 
11. What are the types of collision resolution strategies in open addressing?  

• Linear probing  
• Quadratic probing  
• Double hashing  

 
12. What do you mean by Probing?  

Probing is the process of getting next available hash table array cell.  
 
13. What do you mean by linear probing?  

Linear probing is an open addressing collision resolution strategy in which F is a linear 
function of i, F(i)=i. This amounts to trying sequentially in search of an empty cell. If the table is 
big enough, a free cell can always be found, but the time to do so can get quite large.  
 
14. What do you mean by primary clustering?  

In linear probing collision resolution strategy, even if the table is relatively  
empty, blocks of occupied cells start forming. This effect is known as primary  
clustering means that any key hashes into the cluster will require several attempts  
to resolve the collision and then it will add to the cluster.  
 
 
 
15. What do you mean by quadratic probing?  

Quadratic probing is an open addressing collision resolution strategy in which F(i)=i2. There 
is no guarantee of finding an empty cell once the table gets half full if the table size is not prime. 
This is because at most half of the table can be used as alternative locations to resolve collisions.  
 
16. What do you mean by secondary clustering?  

Although quadratic probing eliminates primary clustering, elements that hash to the same 
position will probe the same alternative cells. This is known as secondary clustering.  
 
17. What do you mean by double hashing?  

Double hashing is an open addressing collision resolution strategy in which 
F(i)=i.hash2(X). This formula says that we apply a second hash function to X and probe at a 
distance hash2(X), 2hash2(X),….,and so on. A function such as hash2(X)=R-(XmodR), with R a 
prime smaller than Tablesize.  
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18. What do you mean by rehashing?  
If the table gets too full, the running time for the operations will start taking too long and 

inserts might fail for open addressing with quadratic resolution. A solution to this is to build 
another table that is about twice as big with the associated new hash function and scan down the 
entire original hash table, computing the new hash value for each element and inserting it in the 
new table. This entire operation is called rehashing.  
 
19. What is the need for extendible hashing?  

If either open addressing hashing or separate chaining hashing is used, the major problem 
is that collisions could cause several blocks to be examined during a Find, even for a well-
distributed hash table. Extendible hashing allows a find to be performed in two disk accesses. 
Insertions also require few disk accesses.  
 
20. List the limitations of linear probing.  

• Time taken for finding the next available cell is large.  
• In linear probing, we come across a problem known as clustering.  

 
21. Mention one advantage and disadvantage of using quadratic probing.  

Advantage: The problem of primary clustering is eliminated.  
Disadvantage: There is no guarantee of finding an unoccupied cell once the table  

is nearly half full.  
 
22. Define a Relation.  

A relation R is defined on a set S if for every pair of elements (a,b), a,b ε S,  
aRb is either true or false. If aRb is true, then we say that a is related to b.  
 
23. Define an equivalence relation.  

An equivalence relation is a relation R that satisfies three properties: 
1. (Reflexive) aRa, for all a ε S. 
2. (Symmetric) aRb if and only if bRa. 
3. (Transitive) aRb and bRc implies that aRc. 
 
24. List the applications of set ADT.  

• Maintaining a set of connected components of a graph  
• Maintain list of duplicate copies of web pages  
• Constructing a minimum spanning tree for a graph  

 
25. What do you mean by disjoint set ADT?  

A collection of non-empty disjoint sets S=S1,S2,….,Sk i.e) each Si is a non- empty set that 
has no element in common with any other Sj. In mathematical notation this is: Si∩Sj=Ф. Each 
set is identified by a unique element called its representative.  
 
26. Define a set.  

A set S is an unordered collection of elements from a universe. An element cannot appear 
more than once in S. The cardinality of S is the number of elements in S. An empty set is a set 
whose cardinality is zero. A singleton set is a set whose cardinality is one.  
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27. List the abstract operations in the set.  

Let S and T be sets and e be an element.  
• SINGLETON(e) returns {e}  
• UNION(S,T) returns S Ụ T  
• INTERSECTION(S,T) returns S ∩ T  
• FIND returns the name of the set containing a given element  

 
28. What do you mean by union-by-weight?  

Keep track of the weight ie)size of each tree and always append the smaller tree to  
the larger one when performing UNION.  
 
29. What is the need for path compression?  

Path compression is performed during a Find operation. Suppose if we want to perform 
Find(X), then the effect of path compression is that every node on the path from X to the root has 
its parent changed to the root.  
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