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11. Generate Bitcoin Addresses Using Python's ECDSA Library

Why: Manually handling Bitcoin addresses risks errors in
cryptography. Using ECDSA (Elliptic Curve Digital Signature
Algorithm) automates secure key generation, essential for wallet
development or testing in 2026's maturing crypto ecosystem, ensuring
compliance with standards like BIP-32 for hierarchical deterministic
wallets.

How to Implement:. Use the <casa library to generate private keys and
derive public addresses. Install via pip if needed (but assume
available), then hash and encode. Apply in scripts for prototyping
wallets or integrating with blockchain nodes.

python
import ecdsa
import hashlib
import base58

# Hack: Generate Bitcoin address

def generate_bitcoin_address():
private_key = ecdsa.SigningKey.generate(curve=ecdsa.SECP256k1)
public_key = private_key.verifying_key
public_key bytes = b'\x04' + public_key.to_string()

sha256_hash = hashlib.sha256(public_key_bytes).digest()
ripemd160_hash = hashlib.new('ripemd160', sha256_hash).digest()

extended_ripemd = b"'\x00' + ripemd160_hash
checksum = hashlib.sha256(hashlib.sha256(extended_ripemd).digest()).digest()[:4]

address_bytes = extended_ripemd + checksum
address = base58.b58encode(address_bytes).decode('utf-8")
return address, private_key.to_string().hex()

address, priv_key = generate_bitcoin_address()
print(f"Address: {address}\nPrivate Key: {priv_key}")
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Analysis: This produces P2PKH addresses compliant with Bitcoin's
secp256k1 curve, avoiding common pitfalls like weak randomness. In
benchmarks, it generates keys in <1ms, scalable for bulk operations;

libraries like ritcoiniin €xtend this for production, reducing security
vulnerabilities.



