
Consensus Algorithms in 
Blockchain
Welcome to Unit 4 of FINTECH AND FINANCIAL ANALYTICS. Today, 

we'll explore the fascinating world of Consensus Algorithms in 

Blockchain. These algorithms are the backbone of decentralized 

ledgers, ensuring security, transparency, and efficiency. We'll delve into 

different consensus mechanisms, their strengths and weaknesses, and 

how they power real-world applications.
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Recap: Previous Unit on Blockchain 
Fundamentals

Decentralized Ledger

Blockchain is a distributed, immutable 

ledger that records transactions 

across multiple computers.

Cryptographic Hashing

Blockchain relies on cryptographic 

hashing to ensure data integrity and 

prevent tampering.

Smart Contracts

Smart contracts are self-executing 

agreements stored on the blockchain, 

automating transactions.



Guess the Topic: Attractive Images related to 
Blockchain



Introduction to Consensus Algorithms

1

Consensus Algorithms

These algorithms allow all participants in a blockchain network to agree on the 

state of the ledger.

2
Decentralized Trust

They establish trust without relying on a central authority.

3

Security and Integrity

Consensus algorithms ensure the integrity and security of 

the blockchain.



Proof of Work (PoW) 
Algorithm

1 Computational Power

Miners compete to solve 

complex mathematical 

problems.

2 Block Validation

The first miner to solve the 

problem adds a new block 

to the blockchain.

3 Reward System

Miners receive rewards in the form of cryptocurrency.



Proof of Stake (PoS) Algorithm

1
Coin Holdings

Users stake their coins to participate in the consensus process.

2
Block Validation

Users with larger stakes have a greater chance of validating blocks.

3
Energy Efficiency

PoS is generally more energy-efficient than PoW.



Practical Byzantine Fault 
Tolerance (PBFT)

Byzantine Generals Problem

PBFT addresses the challenge of maintaining consensus in 

the presence of faulty nodes.

Fault Tolerance

PBFT allows the network to function even if some nodes are 

malicious or unresponsive.

High Performance

PBFT is known for its high throughput and low latency, making 

it suitable for enterprise applications.



Real-Life Case Studies: Consensus 
Algorithms in Action

Bitcoin

Bitcoin uses PoW, a highly secure but energy-intensive consensus mechanism.

Ethereum

Ethereum is transitioning from PoW to PoS, aiming for greater energy efficiency.

Hyperledger Fabric

Hyperledger Fabric utilizes PBFT, offering high performance and scalability.



Knowledge Check: Student Assessment

1
Explain PoW

What are the key characteristics of the PoW algorithm?

2
Compare PoS and PoW

Discuss the advantages and disadvantages of PoS compared to PoW.

3
PBFT Applications

Describe a real-world application of the PBFT consensus algorithm.



Summary and References
Consensus algorithms are fundamental to the security, integrity, and 

functionality of blockchain networks. PoW, PoS, and PBFT are 

prominent examples of these algorithms, each with unique strengths 

and weaknesses. Explore these algorithms further and witness how 

they power the transformative world of blockchain technology.


