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Bitcoin is a peer-to-peer digital ledger built atop an open network of computers running
identical software. At its core lies a continuously growing chain of blocks, each
containing a batch of timestamped transactions. New blocks are added roughly every
ten minutes through a process called proof-of-work: specialized hardware solves a
computational puzzle whose difficulty adjusts dynamically to maintain consistent
block intervals regardless of total network computing power.

Every Bitcoin block references its predecessor by including its cryptographic hash,
forming an immutable chain. Once a block is confirmed by the network, altering its
contents would require redoing the proof-of-work for that block and every subsequent
one — a computational feat so formidable it’s practically impossible. This anchoring
mechanism guarantees transaction finality without any central authority.

Bitcoin’s monetary policy is codified in its protocol. The total supply is capped at

21 million coins; new coins enter circulation as block rewards that halve approximately
every four years. This predictable issuance schedule contrasts sharply with fiat
currencies, where central banks adjust money supply through policy decisions.
Transaction fees supplement block rewards as the halving schedule progresses,
incentivizing miners to continue securing the network.

Bitcoin addresses and private keys rely on elliptic-curve cryptography (secp256k1).
Users control funds by holding private keys; spending requires digitally signing
transactions. Public keys, derived mathematically from private keys, produce
addresses via hashing algorithms (SHA-256 followed by RIPEMD-160). This two-step
hashing obscures public keys until they’re spent, reducing exposure to potential
quantum-computing threats.

Network consensus operates on a simple majority rule: nodes accept the longest valid
chain of blocks as canonical. If two miners produce competing blocks simultaneously,
the chain forks briefly until subsequent mining resolves the tie. Nodes that adhere to
protocol rules reject invalid blocks (e.g., those exceeding block size limits or containing
double spends).

Beyond serving as “digital gold,” Bitcoin functions as a censorship-resistant settlement
layer. Its permissionless architecture lets anyone broadcast transactions and
participate in mining without approval. Layer-2 protocols like the Lightning Network
extend Bitcoin’s capabilities by enabling instant, low-fee micropayments while
periodically settling net balances on the main chain.

Bitcoin’s open-source codebase fosters continuous innovation. Developers propose
changes through Bitcoin Improvement Proposals (BIPs), which undergo rigorous peer
review before adoption. This conservative upgrade process prioritizes security and
backward compatibility, ensuring stability for the global network.

Since its launch in 2009, Bitcoin has evolved from a niche experimentinto a
decentralized monetary system that operates 24/7, across borders, with no central
custodian. Its resilience stems from a combination of cryptography, economic
incentives, and a community dedicated to maintaining an immutable record of value
transfer.
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