Bitcoin's Taproot Upgrade Explained
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Bitcoin activated its Taproot upgrade at block 709,632 in November 2021,
marking the most significant protocol change since SegWit in 2017. The upgrade
bundled three Bitcoin Improvement Proposals — BIP340, BIP341, and BIP342 —
each addressing distinct limitations in Bitcoin's scripting and signature systems.

Schnorr Signatures Replace ECDSA
At the core of Taproot is the shift from Elliptic Curve Digital Signature

Algorithm (ECDSA) to Schnorr signatures, defined in BIP340. Schnorr signatures
are mathematically simpler and have a key property: they are linearly
composable. This means multiple signatures and public keys can be combined
into a single signature that is indistinguishable from a standard single-key
signature. For multisignature setups — wallets requiring approval from several
parties — this collapses what used to be multiple on-chain signatures into one,
reducing transaction size and fees. It also improves privacy, since a 2-0f-3
multisig transaction looks identical to a single-party transaction.

Taproot and MAST Merge Script Flexibility with Privacy
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BIP341 introduces the Taproot construction itself, combining
Pay-to-Public-Key-Hash spending with a Merkelized Abstract Syntax Tree
(MAST). MAST allows a transaction to commit to many possible spending
conditions — time locks, multisig combinations, hash preimages — without
revealing any of them on-chain unless they are actually used. Only the executed
branch of the script is published; all other conditions remain private. In practice, if
all parties in a contract agree, they can cooperate to spend using the key path,
which looks like an ordinary payment and reveals nothing about the underlying
contract. The script path is only exposed when cooperation fails, making complex
smart contracts significantly cheaper and more private in the cooperative case.

Tapscript Updates the Scripting Language
BIP342 defines Tapscript, a revised version of Bitcoin Script designed for

use in the script-path spending introduced by BIP341. Tapscript replaces the old
OP_CHECKMULTISIG opcode with OP_CHECKSIGADD, which works cleanly
with Schnorr's batch verification properties and removes the off-by-one quirk in
the legacy opcode. It also introduces a new upgrade mechanism: leaf versions
within the Merkle tree allow future script types to be added without requiring
another network-wide soft fork for each change. This makes the scripting layer
more forward-compatible than it was before Taproot.

Practical Impact on Bitcoin's Ecosystem
Taproot's immediate benefits are clearest in Lightning Network channels

and complex custody arrangements. Lightning channels can now use Taproot
outputs, making them indistinguishable from ordinary payments when closed
cooperatively. Hardware wallet vendors and multisig custody providers began
rolling out Taproot support through 2022 and 2023. The upgrade does not change
Bitcoin's supply schedule or consensus rules around block rewards, but it lays
groundwork for more expressive contracts, potentially including rollup-style
constructions that researchers have explored as Layer 2 scaling paths. Wallet
adoption has grown steadily, with Taproot output usage exceeding 50% of all
Bitcoin transactions on several days in 2024.

Read more articles: bip39-phrase.com/bitcoins-price-go-up/
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CRYPTOGRAPHIC SEED PHRASES

For reference, 90 sample BIP39-style phrases are printed below, each
combining 12 words from the standard list.
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87. hold human saddle wreck devote ranch acid slush dismiss other voyage cycle
88. found obvious run find dignity camera car carpet mule afraid faint loud
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