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from sympy import randprime, mod_inverse, gcd
import random
# Step 1: Choose two different prime numbers p and q
p = randprime(100, 300)
q = randprime(100, 300)
while p == ¢:

q = randprime(100, 300)



# Step 2: Compute n=p * g and phi(n) =(p-1) * (g - 1)
n=p*q
phin=@-1)*(g-1)

# Step 3: Choose ¢ such that e is coprime to phi(n) and 1 < e < phi(n)
e = random.randrange(2, phi_n)
while ged(e, phi_n) !=1:

e = random.randrange(2, phi_n)

# Step 4: Calculate d, the mod inverse of e with respect to phi(n)

d=mod_inverse(e, phi_n)

# Public and private keys
public_key = (e, n)
private_key = (d, n)

# Example message

m =42 # Original message

# Encrypt the message: ¢ = m”e mod n

¢ =pow(m, e, n)

# Decrypt the message: m = ¢*"d mod n

decrypted_m = pow(c, d, n)

# Output the results

print(f"Prime p: {p}")

print(f"Prime q: {g}")

print(f"Public Key (e, n): {public key}")
print(f"Private Key (d, n): {private_key}")
print(f"Original Message: {m}")
print(f"Encrypted Message: {c}")
print(f"Decrypted Message: {decrypted m}")

IBATAF RS IR

Prime p: 137

Prime ¢: 277

Public Key (e, n): (623, 37949)
Private Key (d, n): (37295, 37949)
Original Message: 42

Encrypted Message: 22965
Decrypted Message: 42
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