MATHLIBANNEX / PROJECT LFH

Naimark’s problem

MATHLIBANNEX / PROGRESSIVE RESEARCH COMPANION

The mathematical goal

A single unital, simple, infinite-dimensional C*-algebra has one unitary-equivalence class
of nonzero irreducible representations and a faithful tracial representation on a separable
Hilbert space. The normalized trace of its CAR subalgebra extends uniquely among all
states of the same generated algebra.

Exact source: MathlibAnnex v0.4.0 Project entry - Source manifest

Scope

The principal construction concerns complex C*-algebras and nonzero irreducible representations. Its fixed
algebra and separable faithful tracial representation require no CH hypothesis. CH enters only in the statement
equating the continuum with aleph one and the corresponding density-character existence result. The general
reverse density obstruction also allows nonunital algebras.

68 selected Declaration Cards form this Companion, with 1,044 dependency relations, 122 displayed
edges and levels 0—15. The CH consequence is a separate route reusing two density Cards.

Mathematical routes

CAR foundations and canonical states

12 Cards - levels 0—4

Finite-stage purification and local transport

6 Cards - levels 0-2

Pure-state homogeneity and shell matching

8 Cards - levels 0-3

Direct sums of GNS representations and shell unitaries

7 Cards - levels 0-3
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https://github.com/r-tanaka-math/mathlib-annex/blob/437e6e46228bbb8e91211ebded349d7a30020e73/MathlibAnnex/Projects/Naimark.lean
https://github.com/r-tanaka-math/mathlib-annex/blob/437e6e46228bbb8e91211ebded349d7a30020e73/docs/projects/naimark.json
https://exactmathematics.org/mathlibannex/projects/naimark-problem/routes/r01/index.html
https://exactmathematics.org/mathlibannex/projects/naimark-problem/routes/r02/index.html
https://exactmathematics.org/mathlibannex/projects/naimark-problem/routes/r03/index.html
https://exactmathematics.org/mathlibannex/projects/naimark-problem/routes/r04/index.html

Fixed subspaces and reconstruction of the generators

8 Cards - levels 0-2

Unitary equivalence of irreducible representations

9 Cards - levels 0—4

Trace extensions and faithful representations on a separable space

9 Cards - levels 0-3

One C*-algebra and its representation-theoretic properties

7 Cards - levels 0-3

Density and cardinality

2 Cards - levels 0-1

CH and the existence of a counterexample of norm density aleph one

3 Cards - levels 0-2

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/projects/naimark-problem/routes/r05/index.html
https://exactmathematics.org/mathlibannex/projects/naimark-problem/routes/r06/index.html
https://exactmathematics.org/mathlibannex/projects/naimark-problem/routes/r07/index.html
https://exactmathematics.org/mathlibannex/projects/naimark-problem/routes/r08/index.html
https://exactmathematics.org/mathlibannex/projects/naimark-problem/routes/r09/index.html
https://exactmathematics.org/mathlibannex/projects/naimark-problem/routes/r10/index.html
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

The normalized trace on a finite CAR stage
MathlibAnnex.CStarAlgebra.CAR.stageTrace

The normalized matrix trace provides a positive tracial functional compatible with the CAR inclusions.

IMMEDIATE PREREQUISITES IN THIS PROJECT
None in this scope

USED BY IN THIS PROJECT

Constructing the normalized trace on the completed CAR algebra

Open Declaration Card Read exact source

LEVEL 0

The CAR algebra as a completion of finite matrix stages

MathlibAnnex.CStarAlgebra.CAR.Limit

Names the completed CAR algebra in which finite matrix calculations can be extended by norm approximation.

IMMEDIATE PREREQUISITES IN THIS PROJECT
None in this scope

USED BY IN THIS PROJECT

The product-vector state on the completed CAR algebra, Approximately inner homogeneity of pure CAR states, A finite-row average
centralizes its matrix stage, The decreasing root projections in the CAR completion, Constructing the normalized trace on the
completed CAR algebra, The completed CAR algebra is infinite-dimensional, A two-sided inner intertwining sequence for two states

Open Declaration Card Read exact source

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

LFH-3/29


https://exactmathematics.org/mathlibannex/cards/0047cafd9294f990a20362b56c9f7b905407ae2c02f2b9df80a3dba01bf1254b/versions/n69-0383e61e8449db7d/index.html
https://exactmathematics.org/mathlibannex/sources/naimark69/7e7273976d96a5a84a6d8b16/index.html#L48
https://exactmathematics.org/mathlibannex/cards/ce382ff1e89d804269092f5f9b219d81b789e39081e5f7a8e2dcd4763c85acfa/versions/n69-efe5359e61738d6c/index.html
https://exactmathematics.org/mathlibannex/sources/naimark69/4fb87946f987bc7b92d47859/index.html#L277
https://exactmathematics.org/mathlibannex/cards/d3588f1d2ec0d2fc4e2e95c0239994d0cc5b385bd89b3bf834ac79de13ae3fd5/versions/n69-eef64486b674e078/index.html
https://exactmathematics.org/mathlibannex/sources/naimark69/381c76e99858f997b276f10d/index.html#L43

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, The matching GNS fiber retains exactly its cyclic line, Shell matching
fixes the trace of transported flags, An inequivalent GNS fiber has no residual common range, Reconstructing a represented unitary
from its shells and residual corner, Assembling selected GNS cyclic subspaces into an isometric source representation

Open Declaration Card Read exact source

LEVEL 0

The selected GNS representation of a pure-state class

MathlibAnnex.CStarAlgebra.PureState.selectedRepresentation

A choice of representative pure states, fixed literally at a root, gives one concrete GNS representation per equivalence
class.

IMMEDIATE PREREQUISITES IN THIS PROJECT
None in this scope

USED BY IN THIS PROJECT
The matching GNS fiber retains exactly its cyclic line, Distinct GNS classes have no unitary intertwiner, The atomic direct sum of
the selected CAR representations

Open Declaration Card Read exact source

LEVEL 0

The closed operator algebra generated by a representation and extra operators

MathlibAnnex.CStarAlgebra.AtomicConstruction.concreteTarget
Places a represented algebra and a chosen family of bounded operators in one concrete closed algebra.

IMMEDIATE PREREQUISITES IN THIS PROJECT
None in this scope

USED BY IN THIS PROJECT
An irreducible operator algebra constructed from projection shells, Reconstructing a represented unitary from its shells and residual
corner

Open Declaration Card Read exact source
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https://exactmathematics.org/mathlibannex/cards/3e800cc2482d039e0c10ab2af30dfa967a720a6eaf1fd7a550ad235a099cef66/versions/n69-ab4382383328c50b/index.html
https://exactmathematics.org/mathlibannex/sources/naimark69/bf35666224d0cfb833b46052/index.html#L39
https://exactmathematics.org/mathlibannex/cards/ad01be2e337dc8b82ab777026820a387f45a7b982625ae89324c84e796897a26/versions/n69-af9004dce076d510/index.html
https://exactmathematics.org/mathlibannex/sources/naimark69/1193109fe23e365f21945d7d/index.html#L33
https://exactmathematics.org/mathlibannex/cards/b05645c888ce4601c51f1b4fcfe1fa9e0fc9f8489024601e9bf3e1e9811d4e26/versions/n69-8655c1a4a3f7e3a7/index.html
https://exactmathematics.org/mathlibannex/sources/naimark69/887f9b1b519e2ecf2d427363/index.html#L21

Level 1

LEVEL 1

The product-vector state on the completed CAR algebra
MathlibAnnex.CStarAlgebra.CAR.rootState

Compatible evaluation at the distinguished matrix coordinate extends continuously to the CAR completion.

IMMEDIATE PREREQUISITES IN THIS PROJECT
The CAR algebra as a completion of finite matrix stages

USED BY IN THIS PROJECT
Root compression becomes scalar in norm, Purity of the completed root state

Open Declaration Card Read exact source

LEVEL 1

The completed CAR algebra is infinite-dimensional

MathlibAnnex.CStarAlgebra.CAR.not_finiteDimensional

Rules out finite dimension by retaining matrix subalgebras of unbounded dimension.

IMMEDIATE PREREQUISITES IN THIS PROJECT
The CAR algebra as a completion of finite matrix stages

USED BY IN THIS PROJECT
The shell-generated algebra is not an algebra of all compact operators, An irreducible CAR representation has no nonzero compact
image

Open Declaration Card Read exact source

LEVEL 1

A finite-row average centralizes its matrix stage

MathlibAnnex.CStarAlgebra.CAR.ofStage_commute_rowAverage

Turns an arbitrary element of the completed CAR algebra into one commuting with a prescribed finite matrix stage.

IMMEDIATE PREREQUISITES IN THIS PROJECT
The CAR algebra as a completion of finite matrix stages

USED BY IN THIS PROJECT
Exact vector transport along an almost central unitary path, Approximating another vector state along a unitary path

Open Declaration Card Read exact source
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https://exactmathematics.org/mathlibannex/cards/40a210ab270847d874db7bbe7090d71a22bdf29970b3f0c379b59095ad3fb767/versions/n69-1cf9d495caf1f451/index.html
https://exactmathematics.org/mathlibannex/sources/naimark69/5d66f11d9b878d3c846699b4/index.html#L468
https://exactmathematics.org/mathlibannex/cards/65d7b879c0b5f0d302e831d587a4e6e555fe9c2d15bae7acacfc893ed9bcbcf2/versions/n69-707caa7d9e51c72d/index.html
https://exactmathematics.org/mathlibannex/sources/naimark69/c25c202cdc5323b8f60f74fc/index.html#L411
https://exactmathematics.org/mathlibannex/cards/6fbe44dcc304a80eafd8327b9ab6680b8df6ab9e4189faf651c71fdb0a348d05/versions/n69-8b60ab2d1eb40cfe/index.html
https://exactmathematics.org/mathlibannex/sources/naimark69/fbd5a9eb44207f662a6a09f0/index.html#L225

LEVEL 1

Constructing the normalized trace on the completed CAR algebra
MathlibAnnex.CStarAlgebra.CAR.trace

Carries compatible bounded matrix traces through the algebraic limit, normed union and completion.

IMMEDIATE PREREQUISITES IN THIS PROJECT
The normalized trace on a finite CAR stage, The CAR algebra as a completion of finite matrix stages

USED BY IN THIS PROJECT

Shell matching fixes the trace of transported flags, Extending the CAR trace to the fixed shell target, Normalization and the trace

identity determine the CAR trace

Open Declaration Card Read exact source

LEVEL 1

The decreasing root projections in the CAR completion
MathlibAnnex.CStarAlgebra.CAR.rootFlag

The distinguished stage corners give a nested sequence of projections supporting the root state.

IMMEDIATE PREREQUISITES IN THIS PROJECT
The CAR algebra as a completion of finite matrix stages

USED BY IN THIS PROJECT
Root compression becomes scalar in norm, Shell matching fixes the trace of transported flags, Reconstructing a represented
unitary from its shells and residual corner

Open Declaration Card Read exact source

LEVEL 1

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
The CAR algebra as a completion of finite matrix stages

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

Open Declaration Card Read exact source
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https://exactmathematics.org/mathlibannex/cards/ed2d0efd1c9929149eff4009da5c9011d720f4f178e084f1e099945c923d6987/versions/n69-f3fa7802702d378d/index.html
https://exactmathematics.org/mathlibannex/sources/naimark69/251fa56d841959016edc3401/index.html#L62
https://exactmathematics.org/mathlibannex/cards/27e0170273342fc6efeaf3843aed281ae48f8d3bf83e8272e35334315ef432f0/versions/n69-f3c5e9f442221bcc/index.html
https://exactmathematics.org/mathlibannex/sources/naimark69/c7e648263c95edf76bee9611/index.html#L596
https://exactmathematics.org/mathlibannex/cards/395ec0494a4bb733050d7af49df8a7f8f5401408da63357e77d640e03a14a1fb/versions/n69-b52e1fdd8374862f/index.html
https://exactmathematics.org/mathlibannex/sources/naimark69/45f3a1a7d6682d525b71a767/index.html#L22

LEVEL 1

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
The CAR algebra as a completion of finite matrix stages

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

LEVEL 1

Distinct GNS classes have no unitary intertwiner

MathlibAnnex.CStarAlgebra.PureState.no_unitaryIntertwiner_selectedRepresentation

The class index makes the selected pure-GNS family pairwise unitarily inequivalent.

IMMEDIATE PREREQUISITES IN THIS PROJECT
The selected GNS representation of a pure-state class

USED BY IN THIS PROJECT
An inequivalent GNS fiber has no residual common range, The atomic-shell construction on selected pure-GNS fibers, Assembling
selected GNS cyclic subspaces into an isometric source representation

Open Declaration Card Read exact source

LEVEL 1

An irreducible operator algebra constructed from projection shells

MathlibAnnex.CStarAlgebra.AtomicConstruction.exists_irreducible_atomicShellModel

Shell partial isometries with rank-one limiting defects can be completed to unitary links that join inequivalent irreducible
fibers.

IMMEDIATE PREREQUISITES IN THIS PROJECT
The closed operator algebra generated by a representation and extra operators

USED BY IN THIS PROJECT
The atomic-shell construction on selected pure-GNS fibers

Open Declaration Card Read exact source
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https://exactmathematics.org/mathlibannex/cards/3a00c38e5cfbc169199899139bb5af496a1cb4605988028033c5f4205c31c152/versions/n69-38a7fba1be45ea9b/index.html
https://exactmathematics.org/mathlibannex/sources/naimark69/e40c3f430025c78e3dbe65d3/index.html#L77
https://exactmathematics.org/mathlibannex/cards/178df2065d1b34c05297ba2f0fe9b100f95f502f46c736e02f62f0cef0c8dc7e/versions/n69-557337b0dc01c1fe/index.html
https://exactmathematics.org/mathlibannex/sources/naimark69/b0910a68479da0868851f77a/index.html#L75
https://exactmathematics.org/mathlibannex/cards/2a90feae201a5ca31d5819e8ae349bc1c0ce60ba7b014b05aa3d7d8b1889f42e/versions/n69-95487527d395cd99/index.html
https://exactmathematics.org/mathlibannex/sources/naimark69/9a99336aaa49302769bbd2d8/index.html#L35

Level 2

LEVEL 2

Purity of the completed root state
MathlibAnnex.CStarAlgebra.CAR.isPureState_rootState

Passes extremality of the root vector states from every finite matrix stage to the completed CAR algebra.

IMMEDIATE PREREQUISITES IN THIS PROJECT
The product-vector state on the completed CAR algebra

USED BY IN THIS PROJECT
Choosing the CAR shell family from proved homogeneity, The matching GNS fiber retains exactly its cyclic line, The atomic direct
sum of the selected CAR representations, An inequivalent GNS fiber has no residual common range

Open Declaration Card Read exact source

LEVEL 2

Normalization and the trace identity determine the CAR trace

MathlibAnnex.CStarAlgebra.CAR.eq_trace_of_apply_one_of_mul_comm

Proves uniqueness without assuming positivity of the competing continuous functional.

IMMEDIATE PREREQUISITES IN THIS PROJECT
Constructing the normalized trace on the completed CAR algebra

USED BY IN THIS PROJECT
The fixed shell target has a unique tracial state

Open Declaration Card Read exact source

LEVEL 2

Root compression becomes scalar in norm

MathlibAnnex.CStarAlgebra.CAR.tendsto_norm_compressionError

Extends an exact rank-one compression identity on finite stages to a pointwise norm limit on the completed algebra.

IMMEDIATE PREREQUISITES IN THIS PROJECT
The product-vector state on the completed CAR algebra, The decreasing root projections in the CAR completion

USED BY IN THIS PROJECT

The matching GNS fiber retains exactly its cyclic line, An inequivalent GNS fiber has no residual common range, Simplicity of the
completed CAR algebra, A common root vector realizes every selected state through the generators, Assembling selected GNS
cyclic subspaces into an isometric source representation

Open Declaration Card Read exact source
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https://exactmathematics.org/mathlibannex/cards/8912c6847bfbf0613b2e5a5cbc237cd963d23dfa67344c472ffe179105411424/versions/n69-319bda4c63b72436/index.html
https://exactmathematics.org/mathlibannex/sources/naimark69/9fc2bbd11c614f60e1a78b82/index.html#L550
https://exactmathematics.org/mathlibannex/cards/e409951550e6bcc3cae01d9629ee27cb7ecfa02f4c8c15e123c847dd0e9a3483/versions/n69-69817d0b5b4ca003/index.html
https://exactmathematics.org/mathlibannex/sources/naimark69/670ea2b1133c030205e84d99/index.html#L82
https://exactmathematics.org/mathlibannex/cards/5d44ee0aca9e46791d96b1f135b1092607d2b62670313827b2f813e5fe6e9be3/versions/n69-4119ae48aa3d3cc4/index.html
https://exactmathematics.org/mathlibannex/sources/naimark69/8612d3ea18a3c1d97093845b/index.html#L683

LEVEL 2

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 2

The atomic-shell construction on selected pure-GNS fibers

MathlibAnnex.CStarAlgebra.AtomicConstruction.exists_irreducible_pureAtomicShellModel

Pure-state GNS data supplies the irreducible and inequivalent fibers required by the generic shell construction.

IMMEDIATE PREREQUISITES IN THIS PROJECT
Distinct GNS classes have no unitary intertwiner, An irreducible operator algebra constructed from projection shells

USED BY IN THIS PROJECT
Realizing a shell family by a faithful irreducible operator algebra

Open Declaration Card Read exact source

LEVEL 2

Shell matching fixes the trace of transported flags
MathlibAnnex.CStarAlgebra.CAR.trace_transportedFlag

Recovers exact trace values from the initial and final supports of shell links.

IMMEDIATE PREREQUISITES IN THIS PROJECT

The decreasing root projections in the CAR completion, Constructing the normalized trace on the completed CAR algebra, A fixed

representative family of CAR shell data

USED BY IN THIS PROJECT
Transported flags vanish on vectors generated by a trace vector

Open Declaration Card Read exact source
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https://exactmathematics.org/mathlibannex/cards/956c24ba7d52ceb88f40cb266a7aa12df59d518e2c8ddd9a94ef16d312c5c1e1/versions/n69-89806d19203e218a/index.html
https://exactmathematics.org/mathlibannex/sources/naimark69/ce66bd4a4614e07df14a7196/index.html#L89
https://exactmathematics.org/mathlibannex/cards/39c92e26710d4fb48d5d04f63b9e645279916a2fd6073c40e022f9ddece88d6a/versions/n69-288200e633113b2b/index.html
https://exactmathematics.org/mathlibannex/sources/naimark69/41666d160f6e772f3c17a8c8/index.html#L107
https://exactmathematics.org/mathlibannex/cards/6293f0d949a9d46a65ced9dd45fafd88ff8f5e06fc7a4ab38a0a439f8b1feb1e/versions/n69-85ba692bd237d558/index.html
https://exactmathematics.org/mathlibannex/sources/naimark69/180ed4e5716deb307de91392/index.html#L42

Level 3

LEVEL 3

Simplicity of the completed CAR algebra

MathlibAnnex.CStarAlgebra.CAR.isSimpleCStarAlgebra_limit

Every nonzero closed two-sided ideal of the CAR algebra contains the identity.

IMMEDIATE PREREQUISITES IN THIS PROJECT
Root compression becomes scalar in norm

USED BY IN THIS PROJECT
An irreducible CAR representation has no nonzero compact image

Open Declaration Card Read exact source

LEVEL 3

The atomic direct sum of the selected CAR representations

MathlibAnnex.CStarAlgebra.CAR.selectedAtomicRepresentation

All selected pure-GNS fibers of the completed CAR algebra act together on one Hilbert direct sum.

IMMEDIATE PREREQUISITES IN THIS PROJECT
The selected GNS representation of a pure-state class, Purity of the completed root state

USED BY IN THIS PROJECT
Realizing a shell family by a faithful irreducible operator algebra, Reconstructing a represented unitary from its shells and residual
corner, Assembling selected GNS cyclic subspaces into an isometric source representation

Open Declaration Card Read exact source

LEVEL 3

Transported flags vanish on vectors generated by a trace vector
MathlibAnnex.CStarAlgebra.CAR.tendsto_transportedFlag_orbit_zero

Turns decay of projection traces into norm convergence on each source-orbit vector.

IMMEDIATE PREREQUISITES IN THIS PROJECT
Shell matching fixes the trace of transported flags

USED BY IN THIS PROJECT
The target represented on the CAR trace GNS space, Pointed unitary transport between trace-cyclic target representations

Open Declaration Card Read exact source
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https://exactmathematics.org/mathlibannex/cards/d01780d70500992bccb2c17598d8cea950b7abc05535fe00cccfa4b9c4c41ee1/versions/n69-acd5f695f6a7ac65/index.html
https://exactmathematics.org/mathlibannex/sources/naimark69/3a2007b26e0e9740bde88680/index.html#L242
https://exactmathematics.org/mathlibannex/cards/6728563ecff2ea0750784ae6ac3f2b35793447d5d5134f17f7cb2dfa417d6bc2/versions/n69-eef00c8bf449e3fb/index.html
https://exactmathematics.org/mathlibannex/sources/naimark69/0e95508b97bdbeca464118b2/index.html#L26
https://exactmathematics.org/mathlibannex/cards/f96955493b7d58c74b287570a9cb14f2c543dd94a8fb260bd3afdd4344070a5f/versions/n69-a452e4aab867448a/index.html
https://exactmathematics.org/mathlibannex/sources/naimark69/9dd4d4d22f4fb22aaf2e77ce/index.html#L66

LEVEL 3

The matching GNS fiber retains exactly its cyclic line

MathlibAnnex.CStarAlgebra.CAR.selected_commonFixedProjection_eq_rankOne

Identifies the residual projection of a transported CAR flag in its matching pure-state representation.

IMMEDIATE PREREQUISITES IN THIS PROJECT
Root compression becomes scalar in norm, The selected GNS representation of a pure-state class, Purity of the completed root
state, A fixed representative family of CAR shell data

USED BY IN THIS PROJECT
The atomic common range is one embedded GNS line

Open Declaration Card Read exact source

LEVEL 3

An inequivalent GNS fiber has no residual common range

MathlibAnnex.CStarAlgebra.CAR.selected_commonFixedProjection_eq_zero
Uses compression and cyclic transport to exclude fixed vectors in every other chosen pure-state class.
IMMEDIATE PREREQUISITES IN THIS PROJECT

Root compression becomes scalar in norm, Distinct GNS classes have no unitary intertwiner, Purity of the completed root state, A
fixed representative family of CAR shell data

USED BY IN THIS PROJECT
The atomic common range is one embedded GNS line

Open Declaration Card Read exact source
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https://exactmathematics.org/mathlibannex/cards/d037e35eb7877cc000c8dd4c00542ec6472c63f14055ad12e94f5721e4fe6a61/versions/n69-f479404f3d58edd7/index.html
https://exactmathematics.org/mathlibannex/sources/naimark69/6d179e003cc585063f3547f5/index.html#L189
https://exactmathematics.org/mathlibannex/cards/956892255e121725c840997f319eef96516a3851d30e8764b3781400c2588c2c/versions/n69-9846526d3fb298d1/index.html
https://exactmathematics.org/mathlibannex/sources/naimark69/4450c7383ea4ec2e06e06a52/index.html#L214

Level 4

LEVEL 4

An irreducible CAR representation has no nonzero compact image
MathlibAnnex.CStarAlgebra.CAR.eq_zero_of_isCompactOperator_image

Simplicity and infinite dimensionality rule out compact operators coming from nonzero CAR elements.

IMMEDIATE PREREQUISITES IN THIS PROJECT
Simplicity of the completed CAR algebra, The completed CAR algebra is infinite-dimensional

USED BY IN THIS PROJECT
Lifting a corner involution to an ambient CAR unitary, Realizing a finite Gram matrix in a represented CAR corner

Open Declaration Card Read exact source

LEVEL 4

The atomic common range is one embedded GNS line

MathlibAnnex.CStarAlgebra.CAR.iInf_range_atomic_transportedFlag_eq_span

Assembles the matching and inequivalent fiber calculations in an arbitrary Hilbert direct sum.

IMMEDIATE PREREQUISITES IN THIS PROJECT
The matching GNS fiber retains exactly its cyclic line, An inequivalent GNS fiber has no residual common range

USED BY IN THIS PROJECT
Every irreducible representation is unitarily equivalent to the inclusion, Realizing a shell family by a faithful irreducible operator
algebra

Open Declaration Card Read exact source
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https://exactmathematics.org/mathlibannex/cards/681004362f65370ff8743e0b17874135c5c9f291724bf7cd44c92d7fccd93c47/versions/n69-61307ca098e5a089/index.html
https://exactmathematics.org/mathlibannex/sources/naimark69/1c7837cb09f62d5db014c823/index.html#L34
https://exactmathematics.org/mathlibannex/cards/33faef4a7aeea0e449fc97d78875cdf9559b511956c357898bd723b6e6b9090e/versions/n69-55df6b0835b24b50/index.html
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LEVEL 4

Reconstructing a represented unitary from its shells and residual corner
MathlibAnnex.CStarAlgebra.CAR.exists_targetShellReconstruction

Separates a represented generator into a strong shell sum and the exact operator between its limiting fixed spaces.

IMMEDIATE PREREQUISITES IN THIS PROJECT
The atomic direct sum of the selected CAR representations, The decreasing root projections in the CAR completion, A fixed
representative family of CAR shell data, The closed operator algebra generated by a representation and extra operators

USED BY IN THIS PROJECT
The target represented on the CAR trace GNS space, Pointed unitary transport between trace-cyclic target representations, An
irreducible target representation has a surviving fixed space

Open Declaration Card Read exact source

LEVEL 4

Assembling selected GNS cyclic subspaces into an isometric source representation

MathlibAnnex.CStarAlgebra.CAR.exists_selectedAtomicCyclicIsometry
Joins mutually orthogonal pure-state cyclic copies and controls the limiting flag projections on their sum.
IMMEDIATE PREREQUISITES IN THIS PROJECT

Root compression becomes scalar in norm, Distinct GNS classes have no unitary intertwiner, The atomic direct sum of the selected
CAR representations, A fixed representative family of CAR shell data

USED BY IN THIS PROJECT
The cyclic sum fills every irreducible target representation

Open Declaration Card Read exact source
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Level 5

LEVEL 5

Realizing a finite Gram matrix in a represented CAR corner
MathlibAnnex.CStarAlgebra.CAR.exists_rootCornerFamily with_gram

The infinite-dimensional root corner contains an isometric copy of any finite family of vectors.

IMMEDIATE PREREQUISITES IN THIS PROJECT
An irreducible CAR representation has no nonzero compact image

USED BY IN THIS PROJECT
Purifying a vector state on a finite CAR stage

Open Declaration Card Read exact source

LEVEL 5

Lifting a corner involution to an ambient CAR unitary

MathlibAnnex.CStarAlgebra.CAR.exists_liftedCornerExponential_apply_eq_involution

A prescribed unitary involution on a represented root corner can be realized on finitely many vectors by one lifted corner
exponential.

IMMEDIATE PREREQUISITES IN THIS PROJECT
An irreducible CAR representation has no nonzero compact image

USED BY IN THIS PROJECT
Exact vector transport along an almost central unitary path, Approximating another vector state along a unitary path

Open Declaration Card Read exact source
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LEVEL 5

Realizing a shell family by a faithful irreducible operator algebra
MathlibAnnex.CStarAlgebra.CAR.exists_completedAtomicShellModel

Constructs unitary links between pure-state summands and an irreducible algebra containing a faithful copy of CAR.

IMMEDIATE PREREQUISITES IN THIS PROJECT
The atomic common range is one embedded GNS line, The atomic direct sum of the selected CAR representations, The atomic-
shell construction on selected pure-GNS fibers

USED BY IN THIS PROJECT
The ambient inclusion of the fixed shell-family target, The CAR source map into the fixed shell-family target, The C*-algebra
generated by the CAR representation and the shell unitaries

Open Declaration Card Read exact source

LEVEL 5

An irreducible target representation has a surviving fixed space
MathlibAnnex.CStarAlgebra.CAR.exists_nonzero_targetFixedSpace

Rules out simultaneous disappearance of all limiting CAR flags by passing reduction through the reconstructed
generators.

IMMEDIATE PREREQUISITES IN THIS PROJECT
Reconstructing a represented unitary from its shells and residual corner

USED BY IN THIS PROJECT
A common root vector realizes every selected state through the generators

Open Declaration Card Read exact source
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Level 6

LEVEL 6

Purifying a vector state on a finite CAR stage

MathlibAnnex.CStarAlgebra.CAR.exists_unitVector_vectorFunctional_eq_on_stage

Every finite-stage restriction of a unit vector state can be realized by a unit vector in any irreducible CAR representation.

IMMEDIATE PREREQUISITES IN THIS PROJECT
Realizing a finite Gram matrix in a represented CAR corner

USED BY IN THIS PROJECT
Approximating another vector state along a unitary path, Cross-representation state approximation with a protected finite set

Open Declaration Card Read exact source

LEVEL 6

Exact vector transport along an almost central unitary path
MathlibAnnex.CStarAlgebra.CAR.exists_stageTests_exact_unitary_path_apply eq_and_conjugate_sub_norm_1t

Finite matrix-state tests ensure exact transport while protecting a prescribed finite set throughout the path.

IMMEDIATE PREREQUISITES IN THIS PROJECT
Lifting a corner involution to an ambient CAR unitary, A finite-row average centralizes its matrix stage

USED BY IN THIS PROJECT
Cross-representation state approximation with a protected finite set

Open Declaration Card Read exact source

LEVEL 6

A common root vector realizes every selected state through the generators
MathlibAnnex.CStarAlgebra.CAR.exists_targetDefectVectorFamily

Builds a compatible family of unit vectors from a surviving residual space and identifies their CAR vector states.

IMMEDIATE PREREQUISITES IN THIS PROJECT
Root compression becomes scalar in norm, An irreducible target representation has a surviving fixed space

USED BY IN THIS PROJECT
The cyclic sum fills every irreducible target representation

Open Declaration Card Read exact source
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LEVEL 6

The CAR source map into the fixed shell-family target
MathlibAnnex.CStarAlgebra.CAR.shellFamilySourceHom

Restricting the codomain of the selected atomic representation gives the source map into one fixed generated target.

IMMEDIATE PREREQUISITES IN THIS PROJECT
Realizing a shell family by a faithful irreducible operator algebra

USED BY IN THIS PROJECT
The shell-generated algebra is not an algebra of all compact operators, Closed-ideal simplicity of the shell-generated algebra,
Pointed unitary transport between trace-cyclic target representations, Extending the CAR trace to the fixed shell target

Open Declaration Card Read exact source

LEVEL 6

The ambient inclusion of the fixed shell-family target

MathlibAnnex.CStarAlgebra.CAR.shellFamilyInclusion
The same concrete target has a literal representation on the selected atomic Hilbert space.

IMMEDIATE PREREQUISITES IN THIS PROJECT
Realizing a shell family by a faithful irreducible operator algebra

USED BY IN THIS PROJECT
The ambient representation of the fixed algebra, Closed-ideal simplicity of the shell-generated algebra, Unitary equivalence without
an initial unitality assumption

Open Declaration Card Read exact source
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Level 7

LEVEL 7

Cross-representation state approximation with a protected finite set

MathlibAnnex.CStarAlgebra.CAR.exists_stageTests_crossRepresentation_path_approx

Finite entrywise tests allow new state approximation while an entire unitary path nearly fixes earlier data.

IMMEDIATE PREREQUISITES IN THIS PROJECT
Purifying a vector state on a finite CAR stage, Exact vector transport along an almost central unitary path

USED BY IN THIS PROJECT
Pure CAR states admit two-sided inner intertwining sequences

Open Declaration Card Read exact source

LEVEL 7

Approximating another vector state along a unitary path

MathlibAnnex.CStarAlgebra.CAR.exists_unitary_crossRepresentation_path_approx

A fixed irreducible CAR representation can approximate any vector state on finitely many elements by moving a given
unit vector.

IMMEDIATE PREREQUISITES IN THIS PROJECT
Purifying a vector state on a finite CAR stage, Lifting a corner involution to an ambient CAR unitary, A finite-row average centralizes
its matrix stage

USED BY IN THIS PROJECT
Pure CAR states admit two-sided inner intertwining sequences

Open Declaration Card Read exact source

LEVEL 7

The cyclic sum fills every irreducible target representation
MathlibAnnex.CStarAlgebra.CAR.exists_surjective_selectedAtomicCyclicIsometry

Uses shell reconstruction and residual lines to turn an isometric CAR intertwiner into a unitary equivalence on the
source.

IMMEDIATE PREREQUISITES IN THIS PROJECT
A common root vector realizes every selected state through the generators, Assembling selected GNS cyclic subspaces into an
isometric source representation

USED BY IN THIS PROJECT
Every irreducible representation is unitarily equivalent to the inclusion

Open Declaration Card Read exact source
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LEVEL 7

The shell-generated algebra is not an algebra of all compact operators
MathlibAnnex.CStarAlgebra.CAR.not_isCompactOperatorModel_shellFamilyTarget

Excludes an injective representation of the infinite-dimensional unital algebra onto all compact operators.

IMMEDIATE PREREQUISITES IN THIS PROJECT
The CAR source map into the fixed shell-family target, The completed CAR algebra is infinite-dimensional

USED BY IN THIS PROJECT
Structural properties of one shell-generated C*-algebra, A Naimark counterexample of continuum norm density

Open Declaration Card Read exact source

LEVEL 7

Extending the CAR trace to the fixed shell target

MathlibAnnex.CStarAlgebra.CAR.exists_state_extension_trace

The source trace first becomes a state on the existing target algebra.

IMMEDIATE PREREQUISITES IN THIS PROJECT
The CAR source map into the fixed shell-family target, Constructing the normalized trace on the completed CAR algebra

USED BY IN THIS PROJECT
The GNS representation of the target trace extension

Open Declaration Card Read exact source

LEVEL 7

Pointed unitary transport between trace-cyclic target representations

MathlibAnnex.CStarAlgebra.CAR.exists_pointed_unitary_of_trace_of_cyclic

Source cyclicity and strong shell sums extend the canonical CAR orbit isometry to the whole target.

IMMEDIATE PREREQUISITES IN THIS PROJECT
The CAR source map into the fixed shell-family target, Transported flags vanish on vectors generated by a trace vector,
Reconstructing a represented unitary from its shells and residual corner

USED BY IN THIS PROJECT
The unique trace extension is tracial on the whole target, Uniqueness among all state extensions of the CAR trace

Open Declaration Card Read exact source
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Level 8

LEVEL 8

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
Approximating another vector state along a unitary path, Cross-representation state approximation with a protected finite set, 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 8

Every irreducible representation is unitarily equivalent to the inclusion
MathlibAnnex.CStarAlgebra.CAR.ambientInclusion_unitaryEquivalent

Extends the unitary equivalence from the CAR source to all additional generators and the norm-closed target.

IMMEDIATE PREREQUISITES IN THIS PROJECT
The atomic common range is one embedded GNS line, The cyclic sum fills every irreducible target representation

USED BY IN THIS PROJECT
Closed-ideal simplicity of the shell-generated algebra, Unitary equivalence without an initial unitality assumption

Open Declaration Card Read exact source

LEVEL 8

The GNS representation of the target trace extension

MathlibAnnex.CStarAlgebra.CAR.tracialRepresentation
The chosen state on the existing target supplies its cyclic GNS representation.

IMMEDIATE PREREQUISITES IN THIS PROJECT
Extending the CAR trace to the fixed shell target

USED BY IN THIS PROJECT
The target represented on the CAR trace GNS space, Faithfulness of the target-state GNS representation, The unique trace
extension is tracial on the whole target, Uniqueness among all state extensions of the CAR trace

Open Declaration Card Read exact source
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Level 9

LEVEL 9

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

LEVEL 9

Unitary equivalence without an initial unitality assumption
MathlibAnnex.CStarAlgebra.CAR.shellFamilyInclusion_unitaryEquivalent_nonUnital

Shows why allowing nonunital input representations does not enlarge the irreducible representation class of the shell-
generated algebra.

IMMEDIATE PREREQUISITES IN THIS PROJECT
The ambient inclusion of the fixed shell-family target, Every irreducible representation is unitarily equivalent to the inclusion

USED BY IN THIS PROJECT
Structural properties of one shell-generated C*-algebra

Open Declaration Card Read exact source

LEVEL 9

Closed-ideal simplicity of the shell-generated algebra
MathlibAnnex.CStarAlgebra.CAR.isSimpleCStarAlgebra_shellFamilyTarget

Uses a faithful irreducible representation in the unique unitary-equivalence class to rule out proper nonzero closed two-
sided ideals.

IMMEDIATE PREREQUISITES IN THIS PROJECT
The ambient inclusion of the fixed shell-family target, Every irreducible representation is unitarily equivalent to the inclusion, The
CAR source map into the fixed shell-family target

USED BY IN THIS PROJECT
Structural properties of one shell-generated C*-algebra, Faithfulness of the target-state GNS representation

Open Declaration Card Read exact source
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LEVEL 9

Uniqueness among all state extensions of the CAR trace

MathlibAnnex.CStarAlgebra.CAR.existsUnique_state_extension_trace

Pointed transport identifies arbitrary state extensions before traciality is proved.

IMMEDIATE PREREQUISITES IN THIS PROJECT
The GNS representation of the target trace extension, Pointed unitary transport between trace-cyclic target representations

USED BY IN THIS PROJECT
None in this scope

Open Declaration Card Read exact source

LEVEL 9

The unique trace extension is tracial on the whole target

MathlibAnnex.CStarAlgebra.CAR.traceExtension_mul_comm

Unitary invariance, strong shell sums, and a closed centralizer extend the trace identity beyond the source.

IMMEDIATE PREREQUISITES IN THIS PROJECT
The GNS representation of the target trace extension, Pointed unitary transport between trace-cyclic target representations

USED BY IN THIS PROJECT
The fixed shell target has a unique tracial state

Open Declaration Card Read exact source

LEVEL 9

The target represented on the CAR trace GNS space

MathlibAnnex.CStarAlgebra.CAR.traceModelRepresentation

A fixed pointed unitary transports the target action onto the Hilbert space constructed from CAR alone.

IMMEDIATE PREREQUISITES IN THIS PROJECT
The GNS representation of the target trace extension, Transported flags vanish on vectors generated by a trace vector,
Reconstructing a represented unitary from its shells and residual corner

USED BY IN THIS PROJECT
The fixed algebra on the CAR trace Hilbert space, Faithfulness of the representation on the CAR trace Hilbert space

Open Declaration Card Read exact source
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Level 10

LEVEL 10

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
Purity of the completed root state, 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
A simple C*-algebra with a unique irreducible representation class, The C*-algebra generated by the CAR representation and the
shell unitaries

Open Declaration Card Read exact source

LEVEL 10

Structural properties of one shell-generated C*-algebra
MathlibAnnex.CStarAlgebra.CAR.shellFamilyEndpoint

Collects the proved properties of a single generated algebra, keeping the shell-family input separate from its
consequences.

IMMEDIATE PREREQUISITES IN THIS PROJECT
The shell-generated algebra is not an algebra of all compact operators, Closed-ideal simplicity of the shell-generated algebra,
Unitary equivalence without an initial unitality assumption

USED BY IN THIS PROJECT
A simple C*-algebra with a unique irreducible representation class

Open Declaration Card Read exact source
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LEVEL 10

The fixed shell target has a unique tracial state
MathlibAnnex.CStarAlgebra.CAR.existsUnique_tracial_state

Every tracial state is forced back to the CAR trace and hence to its unique extension.

IMMEDIATE PREREQUISITES IN THIS PROJECT
Normalization and the trace identity determine the CAR trace, The unique trace extension is tracial on the whole target

USED BY IN THIS PROJECT
None in this scope

Open Declaration Card Read exact source

LEVEL 10

Faithfulness of the target-state GNS representation

MathlibAnnex.CStarAlgebra.CAR.tracialRepresentation_injective

The ideal dichotomy of the same target forces the constructed nonzero representation to be injective.

IMMEDIATE PREREQUISITES IN THIS PROJECT
The GNS representation of the target trace extension, Closed-ideal simplicity of the shell-generated algebra

USED BY IN THIS PROJECT
Faithfulness of the representation on the CAR trace Hilbert space

Open Declaration Card Read exact source
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Level 11

LEVEL 11

Faithfulness of the representation on the CAR trace Hilbert space
MathlibAnnex.CStarAlgebra.CAR.traceModelRepresentation_injective

Unitary conjugation preserves injectivity of the target-state representation.

IMMEDIATE PREREQUISITES IN THIS PROJECT
The target represented on the CAR trace GNS space, Faithfulness of the target-state GNS representation

USED BY IN THIS PROJECT
Faithfulness of the representation on the CAR trace Hilbert space

Open Declaration Card Read exact source

LEVEL 11

The C*-algebra generated by the CAR representation and the shell unitaries
MathlibAnnex.CStarAlgebra.CAR.AtomicCounterexampleAlgebra

Defines the single algebra T" used in the irreducible and separable faithful representations.

IMMEDIATE PREREQUISITES IN THIS PROJECT
Choosing the CAR shell family from proved homogeneity, Realizing a shell family by a faithful irreducible operator algebra

USED BY IN THIS PROJECT
The fixed algebra on the CAR trace Hilbert space, The ambient representation of the fixed algebra

Open Declaration Card Read exact source

LEVEL 11

A simple C*-algebra with a unique irreducible representation class
MathlibAnnex.CStarAlgebra.CAR.atomicCounterexampleEndpoint

Establishes the properties that make the fixed algebra T" a counterexample to Naimark's problem.

IMMEDIATE PREREQUISITES IN THIS PROJECT
Choosing the CAR shell family from proved homogeneity, Structural properties of one shell-generated C*-algebra

USED BY IN THIS PROJECT
No nonzero irreducible representation on a separable Hilbert space

Open Declaration Card Read exact source
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https://exactmathematics.org/mathlibannex/cards/258daaeaf0a6caefd2a19aba5c4244ab2dd8f7cc41e99be671bfe548cc8bf77e/versions/n69-462078ea562693ed/index.html
https://exactmathematics.org/mathlibannex/sources/naimark69/79e426f58b2a93b941b4b522/index.html#L130
https://exactmathematics.org/mathlibannex/cards/a1397f366783063d30db5ab13e31d3e5339a0d31518fb16b965d5299478b8142/versions/n69-c6058a1a3b8d3ee0/index.html
https://exactmathematics.org/mathlibannex/sources/naimark69/b2a87a5da96a033c6bd12484/index.html#L78
https://exactmathematics.org/mathlibannex/cards/fd0aa4fb4ef7616c41e13cea03169a5a1011d24ad2c287adbff4903787fd5470/versions/n69-f161a599b091c622/index.html
https://exactmathematics.org/mathlibannex/sources/naimark69/4eb06d1842290e566fa330a9/index.html#L95

Level 12

LEVEL 12

The ambient representation of the fixed algebra

MathlibAnnex.CStarAlgebra.CAR.atomicCounterexampleRepresentation

Defines the inclusion representation py : T — B(#H).

IMMEDIATE PREREQUISITES IN THIS PROJECT
The ambient inclusion of the fixed shell-family target, The C*-algebra generated by the CAR representation and the shell unitaries

USED BY IN THIS PROJECT
No nonzero irreducible representation on a separable Hilbert space

Open Declaration Card Read exact source

LEVEL 12

The fixed algebra on the CAR trace Hilbert space
MathlibAnnex.CStarAlgebra.CAR.separableCounterexampleRepresentation

Defines a representation of the same algebra T on the GNS Hilbert space of the CAR trace.

IMMEDIATE PREREQUISITES IN THIS PROJECT
The target represented on the CAR trace GNS space, The C*-algebra generated by the CAR representation and the shell unitaries

USED BY IN THIS PROJECT
Faithfulness of the representation on the CAR trace Hilbert space

Open Declaration Card Read exact source
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https://exactmathematics.org/mathlibannex/cards/e4cb90a633cf73821fb0608918e5b50c598cc2a23fc76340409b027afff8c9fa/versions/n69-cef5d882030e1a2f/index.html
https://exactmathematics.org/mathlibannex/sources/naimark69/a2be5c9d1e64e0c92c201e6d/index.html#L85
https://exactmathematics.org/mathlibannex/cards/f0336a753a8f202333b869aaaeb1d7630c9a50e9edb8c7ec3a05b58fb89ab611/versions/n69-edb66b0baf7da104/index.html
https://exactmathematics.org/mathlibannex/sources/naimark69/e6b2607b622ab415c6f583bc/index.html#L28

Level 13

LEVEL 13

Faithfulness of the representation on the CAR trace Hilbert space

MathlibAnnex.CStarAlgebra.CAR.separableCounterexampleRepresentation_injective

Proves that the representation p : T — B(H,) is injective.

IMMEDIATE PREREQUISITES IN THIS PROJECT
The fixed algebra on the CAR trace Hilbert space, Faithfulness of the representation on the CAR trace Hilbert space

USED BY IN THIS PROJECT
Exact norm density of the fixed atomic algebra, A separably represented C*-algebra with no separable irreducible representation

Open Declaration Card Read exact source

LEVEL 13

No nonzero irreducible representation on a separable Hilbert space
MathlibAnnex.CStarAlgebra.CAR.not_isIrreducible_of_separable

Rules out irreducible representations of T" on separable Hilbert spaces by the finite-dimensionality theorem for a single
irreducible representation class.

IMMEDIATE PREREQUISITES IN THIS PROJECT
The ambient representation of the fixed algebra, A simple C*-algebra with a unique irreducible representation class

USED BY IN THIS PROJECT
A separably represented C*-algebra with no separable irreducible representation

Open Declaration Card Read exact source
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https://exactmathematics.org/mathlibannex/cards/d56473ecdc9e94ee50a17bbf8196f8a40160186b88f4c3a14e76126565a08c09/versions/n69-3dc89042d82a9fcf/index.html
https://exactmathematics.org/mathlibannex/sources/naimark69/1821cc55676967b8aca0932b/index.html#L38
https://exactmathematics.org/mathlibannex/cards/a3bcf63be1be2f724252fe0b1f11393935aafaea9c2f2fa70189d23c11bb0f65/versions/n69-49a354534a5b9d1b/index.html
https://exactmathematics.org/mathlibannex/sources/naimark69/d30122bfa834618f49981acf/index.html#L24

Level 14

LEVEL 14

A separably represented C*-algebra with no separable irreducible representation

MathlibAnnex.CStarAlgebra.CAR.atomicCounterexampleEndpoint_and_exists_separable_faithful_representation_a
nd_no_separable_irreducible_representation

The same algebra T' has a faithful representation on a separable Hilbert space, but no nonzero irreducible
representation on any separable Hilbert space.

IMMEDIATE PREREQUISITES IN THIS PROJECT
No nonzero irreducible representation on a separable Hilbert space, Faithfulness of the representation on the CAR trace Hilbert
space

USED BY IN THIS PROJECT
None in this scope

Open Declaration Card Read exact source

LEVEL 14

Exact norm density of the fixed atomic algebra
MathlibAnnex.CStarAlgebra.CAR.hasDensityCharacter_atomicCounterexampleAlgebra

Combines a cardinality bound from a faithful representation on a separable Hilbert space with a lower bound for every
norm-dense subset.

IMMEDIATE PREREQUISITES IN THIS PROJECT
Faithfulness of the representation on the CAR trace Hilbert space

USED BY IN THIS PROJECT
A Naimark counterexample of continuum norm density

Open Declaration Card Read exact source
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https://exactmathematics.org/mathlibannex/cards/496fb09fae36f8b07e1641152da97643e6c1b595cfc8bf458629debfabf9c241/versions/n69-9f7c84764bbb25b9/index.html
https://exactmathematics.org/mathlibannex/sources/naimark69/dc226b6eb6288739b6d2a9db/index.html#L152
https://exactmathematics.org/mathlibannex/cards/e184de0db0422d3780170324fd831e1a89afcbecc672ebf5b54159a4f9478b4f/versions/n69-971e28fa2f885c07/index.html
https://exactmathematics.org/mathlibannex/sources/naimark69/618382edce6d5a6ec3aaebad/index.html#L42

Level 15

LEVEL 15

A Naimark counterexample of continuum norm density

MathlibAnnex.CStarAlgebra.CAR.existsNaimarkCounterexampleOfDensity continuum

Gives a C*-algebra of norm density ¢ whose nonzero irreducible representations form one unitary-equivalence class,
without an identification with the compact operators.

IMMEDIATE PREREQUISITES IN THIS PROJECT
Exact norm density of the fixed atomic algebra, The shell-generated algebra is not an algebra of all compact operators

USED BY IN THIS PROJECT
None in this scope

Open Declaration Card Read exact source
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https://exactmathematics.org/mathlibannex/cards/9e4fa34878df2ba18cbc8247c4d9da4877ccd5abd32747c76de2e936615fa461/versions/n69-f9aed14a1af813b4/index.html
https://exactmathematics.org/mathlibannex/sources/naimark69/2626991e735e7522f315bf62/index.html#L18

