
Cryptographic Principles: 
Hash Functions and Digital 
Signatures
Welcome to Unit 4: Blockchain in FinTech and Financial Analytics. 

Today, we'll explore the foundation of secure blockchain technology: 

cryptographic principles. We'll dive into the mechanics of hash functions 

and digital signatures, understanding their roles in guaranteeing data 

integrity and authenticity.
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Recap: FinTech and Financial Analytics

Unit 1: FinTech Landscape

We explored the emerging trends, 

key players, and disruptive 

innovations shaping the FinTech 

landscape.

Unit 2: Financial Analytics

We delved into the power of data 

analytics in financial decision-making, 

including risk management and 

investment strategies.

Unit 3: Payment Systems

We discussed the evolution of 

payment systems, from traditional 

methods to the rise of digital wallets 

and mobile payments.



Guess the Topic: Image Puzzle



Fundamentals of Hash Functions

1

One-Way Function

The hash function is a one-way function, meaning that it is impossible to reverse the 

process and obtain the original data from the hash value.

2

Unique Representation

Each input generates a unique and fixed-length hash value, ensuring that 

even a small change in the data results in a completely different hash 

output.

3

Data Integrity

Hash functions guarantee data integrity, as any alteration to the 

data will produce a different hash, revealing the tampering.



How Digital Signatures Work

Hash Generation

A hash function is used to generate a unique hash value of 

the document's content.

Private Key Signing

The sender's private key is used to digitally sign the hash 

value, creating a unique signature.

Signature Verification

The recipient verifies the signature using the sender's public 

key, ensuring authenticity and non-repudiation.



Real-World Applications of 
Cryptography

Secure Online Banking

Protecting financial transactions 

and sensitive data with encryption 

algorithms and digital signatures.

Secure Communication

Securing communication 

channels, ensuring confidentiality 

and authenticity of messages 

through encryption.

Digital Identity Verification

Verifying the identity of individuals 

and organizations online using 

digital certificates and public key 

infrastructure.

Blockchain Technology

Utilizing cryptography for secure 

and transparent transactions in 

decentralized ledgers.



Group Activity: Analyzing a Blockchain 
Transaction

1 Transaction Request

A user initiates a transaction, providing information like the sender, receiver, and 

amount.

2 Hashing and Signing

The transaction data is hashed, and the sender digitally signs the hash using their 

private key.

3 Broadcast and Verification

The signed transaction is broadcast to the network of nodes for verification and 

validation.

4 Block Inclusion

The verified transaction is added to a block, which is then added to the blockchain.



Trends and Innovations in 
Cryptographic Principles

1 Quantum-Resistant 
Cryptography

Developing algorithms that are 

resistant to attacks from 

quantum computers, which pose 

a threat to traditional 

cryptography.

2 Homomorphic Encryption

Enabling computations to be 

performed on encrypted data 

without decrypting it, enhancing 

privacy and security in data 

analysis.

3 Zero-Knowledge Proofs

Allowing parties to prove 

knowledge of a fact without 

revealing the underlying 

information, enhancing privacy 

and anonymity.

4 Post-Quantum 
Cryptography

Creating cryptographic 

algorithms that are resistant to 

attacks from quantum 

computers, ensuring the security 

of digital systems in the future.



Key Takeaways and Summary

Hash Functions

One-way functions used to generate 

unique hash values for data integrity 

and authentication.

Digital Signatures

Cryptographic methods for verifying 

the authenticity and integrity of digital 

documents and communications.

Cryptography's Role

A fundamental cornerstone of secure 

blockchain technology, enabling trust 

and transparency in digital 

transactions.
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