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Unlocking Secrets: The Connection Between 
Prime Numbers and Cryptography 
Today, we’re delving into the fascinating relationship 
between prime numbers and cryptography, the art of 
writing and solving codes to secure communication. 
Imagine you have a treasure chest filled with precious 
jewels. You want to keep it safe from prying eyes, so you lock 
it with a combination lock. Now, let's apply this concept to 
the digital world. When you send a message online, you 

want to ensure it's encrypted, or coded, so that only the intended recipient can read it. 
This is where prime numbers come into play. 

First, let's recap what prime numbers are. Prime numbers are whole numbers greater than 
1 that have exactly two factors: 1 and themselves. Examples include 2, 3, 5, 7, and so on. 
Prime numbers have a unique property: they cannot be formed by multiplying two 
smaller whole numbers together. 

Now, let's talk about cryptography. Cryptography relies on complex mathematical 
algorithms to encode and decode messages. One of the most popular encryption 
methods used today is called RSA encryption, named after its inventors, Ron Rivest, Adi 
Shamir, and Leonard Adleman. 

RSA encryption is based on the difficulty of factoring the product of two large prime 
numbers. Here's how it works: 

• Choose two large prime numbers, p and q. 
• Multiply these prime numbers together to get n, a very large composite number. 
• Compute φ(n), which represents the number of positive integers less than n that 

are relatively prime to n. 
• Choose a small public exponent e, which is typically a prime number or a number 

with very few factors. 
• Compute the private exponent d, which satisfies the equation e * d ≡ 1 (mod φ(n)). 
• Your public key is (n, e), and your private key is (n, d). 

When someone wants to send you a secure message, they use your public key to encrypt 
it. Only you, with your private key, can decrypt the message. The security of RSA 
encryption relies on the difficulty of factoring the large composite number n back into its 
two prime factors, p and q. This process is extremely time-consuming and 
computationally intensive, making it practically impossible for hackers to decipher the 
encrypted message without the private key. 

In summary, prime numbers are the backbone of RSA encryption, providing the 
foundation for secure communication in the digital age. 

 

 


