MATHLIBANNEX / PROJECT LFH

Pure-state homogeneity and shell matching

For pure states ¢, % on CAR, the sequence construction controls both o, (a) and the actual inverses o, (a).
The limiting automorphism satisfies ¢ o a = 1. The detailed alternating correction inequalities, the protected
inverse images, and the substitution R;l(dj) are retained in the key proof Card; this route does not duplicate
that proof.

For one fixed approximately inner automorphism, shell matching gives wznwi,n = a;(pn) and wi,nw;‘,n = Dn,
where p,, = f,, — fn+1. At the root class o = [w], the chosen family uses a, = id and w,,,, = p,,. Each other
component uses one automorphism for all of its shells. The generic projection-matching theorem is not a new
proof of the general KOS proposition. The same chosen homogeneity family is used in the construction of the
algebra and in the classification of its irreducible representations.

Exact Card references

e Approximately inner homogeneity of pure CAR states —
MathlibAnnex.CStarAlgebra. CAR.PureStateHomogeneity

e Atwo-sided inner intertwining sequence for two states —
MathlibAnnex.CStarAlgebra.CAR.HasInnerIntertwiningSequence

e Two-sided inner sequences imply pure-state homogeneity —
MathlibAnnex.CStarAlgebra.CAR.homogeneity of innerintertwiningSequences

e Pure CAR states admit two-sided inner intertwining sequences —
MathlibAnnex.CStarAlgebra.CAR.hasInnerintertwiningSequence_of pure

e Pure-state homogeneity of the completed CAR algebra — MathlibAnnex.CStarAlgebra. CAR.homogeneity

o Exact projection links for one approximately inner automorphism —
MathlibAnnex.CStarAlgebra.exists_shell_family_of approximately_inner

o Afixed representative family of CAR shell data —
MathlibAnnex.CStarAlgebra.CAR.RepresentativeShellFamily

e Choosing the CAR shell family from proved homogeneity —
MathlibAnnex.CStarAlgebra. CAR.homogeneityShellFamily

Boundary Inputs

The displayed edges preserve dependency paths through omitted helpers. Levels count selected predecessors
within this scope. Mathematical citations remain distinct from formal dependencies.

Exact source and provider boundary - Earlier 466-declaration Project view and PDF

Dependency-first reading route

Levels belong to this reading scope. Follow prerequisites or uses to focus the route.
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https://exactmathematics.org/mathlibannex/cards/395ec0494a4bb733050d7af49df8a7f8f5401408da63357e77d640e03a14a1fb/versions/n69-b52e1fdd8374862f/index.html
https://github.com/r-tanaka-math/mathlib-annex/blob/437e6e46228bbb8e91211ebded349d7a30020e73/MathlibAnnex/Analysis/CStarAlgebra/CAR/Homogeneity.lean#L22-L32
https://exactmathematics.org/mathlibannex/cards/3a00c38e5cfbc169199899139bb5af496a1cb4605988028033c5f4205c31c152/versions/n69-38a7fba1be45ea9b/index.html
https://github.com/r-tanaka-math/mathlib-annex/blob/437e6e46228bbb8e91211ebded349d7a30020e73/MathlibAnnex/Analysis/CStarAlgebra/CAR/Homogeneity.lean#L77-L87
https://exactmathematics.org/mathlibannex/cards/956c24ba7d52ceb88f40cb266a7aa12df59d518e2c8ddd9a94ef16d312c5c1e1/versions/n69-89806d19203e218a/index.html
https://github.com/r-tanaka-math/mathlib-annex/blob/437e6e46228bbb8e91211ebded349d7a30020e73/MathlibAnnex/Analysis/CStarAlgebra/CAR/Homogeneity.lean#L89-L104
https://exactmathematics.org/mathlibannex/cards/3dfe02286dcb40387b6decbe45dddfbd82a2a7dfe7a6612c592255e76b2fac33/versions/n69-8a6ed21b4319688f/index.html
https://github.com/r-tanaka-math/mathlib-annex/blob/437e6e46228bbb8e91211ebded349d7a30020e73/MathlibAnnex/Analysis/CStarAlgebra/CAR/GlobalTransport.lean#L1205-L1261
https://exactmathematics.org/mathlibannex/cards/c4fbdc91826bf8d798d05aa5615a3ba75f33f39b339e82a43d4dd746e95f0b41/versions/n69-4081c8ebb5e78e14/index.html
https://github.com/r-tanaka-math/mathlib-annex/blob/437e6e46228bbb8e91211ebded349d7a30020e73/MathlibAnnex/Analysis/CStarAlgebra/CAR/GlobalTransport.lean#L1330-L1334
https://exactmathematics.org/mathlibannex/cards/d3588f1d2ec0d2fc4e2e95c0239994d0cc5b385bd89b3bf834ac79de13ae3fd5/versions/n69-eef64486b674e078/index.html
https://github.com/r-tanaka-math/mathlib-annex/blob/437e6e46228bbb8e91211ebded349d7a30020e73/MathlibAnnex/Analysis/CStarAlgebra/CAR/ShellMatching.lean#L43-L60
https://exactmathematics.org/mathlibannex/cards/3e800cc2482d039e0c10ab2af30dfa967a720a6eaf1fd7a550ad235a099cef66/versions/n69-ab4382383328c50b/index.html
https://github.com/r-tanaka-math/mathlib-annex/blob/437e6e46228bbb8e91211ebded349d7a30020e73/MathlibAnnex/Analysis/CStarAlgebra/CAR/AtomicSource.lean#L39-L46
https://exactmathematics.org/mathlibannex/cards/c5e333613a90793d7d200705fb9d4d81db05ed23810b98ac841980ffff3b43e9/versions/n69-9492e07b809016d2/index.html
https://github.com/r-tanaka-math/mathlib-annex/blob/437e6e46228bbb8e91211ebded349d7a30020e73/MathlibAnnex/Analysis/CStarAlgebra/CAR/AtomicCounterexample.lean#L72-L76
https://exactmathematics.org/mathlibannex/projects/naimark-problem/boundary/index.html
https://exactmathematics.org/mathlibannex/history/public-efb29a8a/naimark-problem/index.html

Level O

LEVEL 0

Approximately inner homogeneity of pure CAR states
MathlibAnnex.CStarAlgebra.CAR.PureStateHomogeneity

The homogeneity property asks for exact state transport by an automorphism that is locally approximable by inner
automorphisms.

IMMEDIATE PREREQUISITES IN THIS PROJECT
None in this scope

USED BY IN THIS PROJECT
Two-sided inner sequences imply pure-state homogeneity

Open Declaration Card Read exact source

LEVEL 0

A two-sided inner intertwining sequence for two states
MathlibAnnex.CStarAlgebra.CAR.HasInnerIntertwiningSequence

An inner sequence records both forward and actual inverse convergence data before any limiting automorphism is
constructed.

IMMEDIATE PREREQUISITES IN THIS PROJECT
None in this scope

USED BY IN THIS PROJECT
Two-sided inner sequences imply pure-state homogeneity, Pure CAR states admit two-sided inner intertwining sequences

Open Declaration Card Read exact source

LFH-2/5


https://exactmathematics.org/mathlibannex/cards/395ec0494a4bb733050d7af49df8a7f8f5401408da63357e77d640e03a14a1fb/versions/n69-b52e1fdd8374862f/index.html
https://exactmathematics.org/mathlibannex/sources/naimark69/45f3a1a7d6682d525b71a767/index.html#L22
https://exactmathematics.org/mathlibannex/cards/3a00c38e5cfbc169199899139bb5af496a1cb4605988028033c5f4205c31c152/versions/n69-38a7fba1be45ea9b/index.html
https://exactmathematics.org/mathlibannex/sources/naimark69/e40c3f430025c78e3dbe65d3/index.html#L77

LEVEL 0

Exact projection links for one approximately inner automorphism
MathlibAnnex.CStarAlgebra.exists_shell family of_approximately_inner

A point-norm approximation followed by close-projection conjugacy gives exact support identities for an arbitrary

projection family.

IMMEDIATE PREREQUISITES IN THIS PROJECT
None in this scope

USED BY IN THIS PROJECT
Choosing the CAR shell family from proved homogeneity

Open Declaration Card Read exact source

LEVEL 0

A fixed representative family of CAR shell data
MathlibAnnex.CStarAlgebra.CAR.RepresentativeShellFamily

One family records a transporting automorphism and exact shell links for each selected pure-state class, with an

explicitly fixed root component.

IMMEDIATE PREREQUISITES IN THIS PROJECT
None in this scope

USED BY IN THIS PROJECT
Choosing the CAR shell family from proved homogeneity

Open Declaration Card Read exact source
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https://exactmathematics.org/mathlibannex/cards/d3588f1d2ec0d2fc4e2e95c0239994d0cc5b385bd89b3bf834ac79de13ae3fd5/versions/n69-eef64486b674e078/index.html
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https://exactmathematics.org/mathlibannex/sources/naimark69/bf35666224d0cfb833b46052/index.html#L39

Level 1

LEVEL 1

Two-sided inner sequences imply pure-state homogeneity

MathlibAnnex.CStarAlgebra.CAR.homogeneity of_innerIntertwiningSequences

The forward and inverse limits close the homogeneity argument once an intertwining sequence is supplied for every
pure-state pair.

IMMEDIATE PREREQUISITES IN THIS PROJECT
Approximately inner homogeneity of pure CAR states, A two-sided inner intertwining sequence for two states

USED BY IN THIS PROJECT
Pure-state homogeneity of the completed CAR algebra

Open Declaration Card Read exact source

LEVEL 1

Pure CAR states admit two-sided inner intertwining sequences
MathlibAnnex.CStarAlgebra.CAR.hasInnerIntertwiningSequence_of_pure

Finite-set vector-state transport supplies explicit corrections; their summable conjugation bounds and state estimates
yield the required two-sided sequence.

IMMEDIATE PREREQUISITES IN THIS PROJECT
A two-sided inner intertwining sequence for two states

USED BY IN THIS PROJECT
Pure-state homogeneity of the completed CAR algebra

Open Declaration Card Read exact source

Level 2

LEVEL 2

Pure-state homogeneity of the completed CAR algebra
MathlibAnnex.CStarAlgebra.CAR.homogeneity

The constructed inner intertwining sequences discharge the supplier hypothesis and give an approximately inner
transporting automorphism.

IMMEDIATE PREREQUISITES IN THIS PROJECT
Two-sided inner sequences imply pure-state homogeneity, Pure CAR states admit two-sided inner intertwining sequences

USED BY IN THIS PROJECT
Choosing the CAR shell family from proved homogeneity

Open Declaration Card Read exact source
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https://exactmathematics.org/mathlibannex/cards/956c24ba7d52ceb88f40cb266a7aa12df59d518e2c8ddd9a94ef16d312c5c1e1/versions/n69-89806d19203e218a/index.html
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Level 3

LEVEL 3

Choosing the CAR shell family from proved homogeneity
MathlibAnnex.CStarAlgebra.CAR.homogeneityShellFamily

CAR homogeneity and exact shell matching supply one family whose distinguished component is fixed by an explicit
identity choice.

IMMEDIATE PREREQUISITES IN THIS PROJECT
Exact projection links for one approximately inner automorphism, A fixed representative family of CAR shell data, Pure-state
homogeneity of the completed CAR algebra

USED BY IN THIS PROJECT
None in this scope

Open Declaration Card Read exact source
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