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Traditional exchanges match buyers and sellers through an order book — a
live ledger of bids and asks. Automated market makers replace that mechanism
with a smart contract holding two or more tokens in a liquidity pool. Prices are not
set by orders; they emerge from a mathematical formula applied to the pool's
token balances.

The Constant Product Formula
The most widely used AMM model, introduced by Uniswap v2, relies on the

equation x × y = k. Here, x and y are the quantities of two tokens in the pool, and
k is a constant that must hold after every trade. If a trader buys token Y with token
X, x increases and y decreases, keeping the product at k. The ratio of x to y at
any moment determines the spot price. As a trade moves the ratio, the effective
price shifts — larger trades cause more slippage because they move the ratio
further from its starting point.
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Anyone can supply tokens to a pool by depositing both assets in proportion
to the current ratio. In return, the depositor receives LP tokens representing their
share of the pool. Every swap charges a fee — commonly 0.3% on Uniswap v2 —
which accrues to the pool and increases the value of LP tokens over time.
Liquidity providers earn this fee income in exchange for bearing impermanent
loss: if the price of one asset moves significantly relative to the other, withdrawing
the position yields less value than simply holding both tokens outright. The loss is
"impermanent" because it reverses if prices return to their original ratio.

Price Discovery and Arbitrage
AMM pools do not track external market prices automatically. Instead,

arbitrageurs keep prices aligned. When the pool's implied price drifts from the
price on a centralized exchange, a trader can profit by buying the underpriced
token in the pool and selling it elsewhere, or vice versa. This arbitrage activity
continuously pushes the pool's ratio — and therefore its price — toward the
broader market. The mechanism works, but it means liquidity providers effectively
sell their exposure to arbitrageurs whenever prices move sharply.

Concentrated Liquidity and Later Designs
Uniswap v3 introduced concentrated liquidity, allowing providers to allocate

capital within a specific price range rather than across the entire curve from zero
to infinity. Capital deployed in a narrow band around the current price earns fees
more efficiently, but the position earns nothing if the price moves outside the
chosen range and requires active management. Other AMM designs — including
stable-swap curves optimized for assets that should trade near parity, and
weighted pools holding more than two tokens — adjust the underlying formula to
fit different asset types. The tradeoffs between capital efficiency, slippage, and
impermanent loss exposure shift with each design, but the core principle remains:
a deterministic formula and open liquidity provision replace the order book.
Read more articles: bip39-phrase.com/multisig-work-for-bitcoin/
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This document continues with 77 machine-generated mnemonic word
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