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1. Introduction to Hashing:

e Hashing is a technique used to map data of arbitrary size to fixed-size values.
e Itis widely used in computer science for its efficiency in data retrieval and storage.

2. Hash Function:

¢ A hash function is a mathematical algorithm that takes an input (or key) and produces a
fixed-size value (hash code).

e It should be deterministic, meaning the same input will always produce the same output.

e Ideally, a good hash function should evenly distribute keys across the hash table to
minimize collisions.

3. Hash Tables:

e A hash table is a data structure that uses a hash function to compute an index into an array
of buckets or slots.

e Each bucket typically stores a key-value pair.

e Hash tables offer fast insertion, deletion, and retrieval of data.

4. Collision Resolution:

e Collisions occur when two different keys map to the same hash code.
e Techniques for resolving collisions include chaining (using linked lists in each bucket) and
open addressing (finding an alternative slot within the table).

5. Performance of Hash Tables:

e When the hash function distributes keys evenly, hash tables can provide constant-time
complexity O(1) for insertion, deletion, and retrieval operations.

¢ In the worst-case scenario (when collisions are frequent), the complexity can degrade to
o(n).

6. Applications of Hashing:

e Hashing is used in databases for indexing and searching.
e Cryptographic hash functions are used for data integrity verification and encryption.
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7. Choosing a Hash Function:

e Factors to consider when selecting a hash function include distribution quality, speed, and
collision resistance.
e Common hash functions include MD5, SHA-1, and SHA-256.

8. Summary:

e Hashing and hash tables are fundamental concepts in computer science for efficient data
storage and retrieval.

e Understanding hash functions, collision resolution, and performance considerations is
crucial when working with hash tables.

e Choosing an appropriate hash function is essential for the effectiveness and security of
hash-based applications.
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