MATHLIBANNEX / PROJECT LFH

Determinant-maximizing frames and finite recovery

Back to Project mathematical routes

Scope

An attained positive determinant maximum supplies well-conditioned dual frames. Weighted satellite arguments and
a finite almost-norming family control the vectors needed for approximate linear recovery; the exact lower-unit
condition remains explicit.

11 direct Cards + 1 reused prerequisite = 12 unique Cards. This count is a selected Card closure, not a source-
declaration count.

Route reading PDF - Preserved source exploration

Cards in this route

o Key result: A finite absolute-maximizing family almost norms the unit sphere

o Key result: Acommon inverse estimate from row Cramer

Read this route with prerequisites

Dependency-first reading route

Read selected Card prerequisites before their uses. Levels are recomputed from the selected reachability-preserving
projection; omitted source helpers remain traceable in the source exploration.
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https://exactmathematics.org/mathlibannex/projects/sphere-rigidity/index.html?view=lfh188-fix2#card-route-R07
https://exactmathematics.org/mathlibannex/projects/sphere-rigidity/routes/r07/project.pdf
https://exactmathematics.org/mathlibannex/projects/sphere-rigidity/source-exploration/index.html
https://exactmathematics.org/mathlibannex/cards/sr-9b354b9e028fe28791a1/versions/lfh188-dbdb8e1aa354e0f2/index.html
https://exactmathematics.org/mathlibannex/cards/sr-641ac05ee858e831eeba/versions/lfh188-0b99029f131cae54/index.html

Level 0 (3 Cards)

Level 0

A weighted determinant polynomial with
satellites

Adds linear row-replacement contributions to a base
determinant.

MathlibAnnex.Satellite.satellitePolynomial

Immediate Card prerequisites: None in this selected scope

Used by in this scope: Absolute maximization forces a near-

maximal base - Each satellite norms its coefficient preimage in

absolute value

Open Declaration Card Read exact source

Level O

A seminorm with two-sided bounds
against a reference norm

Records a norm through a seminorm, two positive
comparison constants and continuity on the original
normed space.

MathlibAnnex.EquivalentSeminorm

Immediate Card prerequisites: None in this selected scope

Used by in this scope: A strict lower bound on a norm’s unit

sphere - Absolute maximization forces a near-maximal base -

Each satellite norms its coefficient preimage in absolute value

- A nearby norming point gives an almost-norming evaluation

Open Declaration Card Read exact source

Level 0

An attained absolute determinant
maximum

Selects a maximizing dual frame for a specified basis.
MathlibAnnex.DeterminantFrame.exists_maximizingFra

me

Immediate Card prerequisites: None in this selected scope

Used by in this scope: Absolute maximization forces a near-

maximal base - The set of near-maximal dual frames -

Positivity of the determinant maximum

Open Declaration Card Read exact source
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https://exactmathematics.org/mathlibannex/cards/sr-76f327538ed8391daab8/versions/lfh188-50ce04219f7c98e0/index.html
https://exactmathematics.org/mathlibannex/sources/lfh188/784f1b82726c11e12d4afc7e/index.html#L149
https://exactmathematics.org/mathlibannex/cards/sr-e91789abf2549daed40b/versions/lfh188-1d9f810877aeca14/index.html
https://exactmathematics.org/mathlibannex/sources/lfh188/c4edc728067f2ec1d25ef5a9/index.html#L143
https://exactmathematics.org/mathlibannex/cards/sr-70322028158e876dde84/versions/lfh188-ca17415068a9d46c/index.html
https://exactmathematics.org/mathlibannex/sources/lfh188/c8a39df72375d17192e7617e/index.html#L15

Level 1 (5 Cards)

Level 1 Level 1

Absolute maximization forces a near- Positivity of the determinant maximum

maximal base A uniformly scaled dual basis supplies a positive

A dominant determinant term prevents a large deficit in comparison determinant.

the base frame. . . . )
MathlibAnnex.DeterminantFrame.determinantMaximum_p

MathlibAnnex.Satellite.absoluteMaximizer_base_near 0s

Max

Immediate Card prerequisites: An attained absolute

determinant maximum

Immediate Card prerequisites: A seminorm with two-sided

bounds against a reference norm - A weighted determinant

Used by in this scope: A common inverse estimate from row

polynomial with satellites - An attained absolute determinant

Cramer
maximum -
Used by in this scope: A finite absolute-maximizing family Open Declaration Card Read exact source
almost norms the unit sphere
Open Declaration Card Read exact source
Level 1 Level 1
A strict lower bound on a norm’s unit The set of near-maximal dual frames
sphere Records a determinant deficit while keeping all dual
Defines the strict lower condition on a fixed norm unit rows contractive.
sphere.

MathlibAnnex.DeterminantFrame.nearMaxFrames
MathlibAnnex.FiniteSup.FinMapAlmostIsometric

Immediate Card prerequisites: An attained absolute

Immediate Card prerequisites: A seminorm with two-sided determinant maximum

bounds against a reference norm s . .
9 Used by in this scope: A common inverse estimate from row

Used by in this scope: None in this selected scope Cramer - Each satellite norms its coefficient preimage in

absolute value

Open Declaration Card Read exact source

Open Declaration Card Read exact source
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https://exactmathematics.org/mathlibannex/cards/sr-a2fe500330d54a1f7e4b/versions/lfh188-9afdf8491908766f/index.html
https://exactmathematics.org/mathlibannex/sources/lfh188/5cac884e08cd40dde8701531/index.html#L713
https://exactmathematics.org/mathlibannex/cards/sr-e92bc3d59b1ef9745c8a/versions/lfh188-e90721709c6b2c63/index.html
https://exactmathematics.org/mathlibannex/sources/lfh188/06f81464de9cc3a6a77d758a/index.html#L247
https://exactmathematics.org/mathlibannex/cards/sr-8b6a7fcf32adb3fd7ce2/versions/lfh188-bee6047702b68bce/index.html
https://exactmathematics.org/mathlibannex/sources/lfh188/9ad0f99f9d9bed6e69f3522b/index.html#L571
https://exactmathematics.org/mathlibannex/cards/sr-d53c0f7b688ae4513d9c/versions/lfh188-1f573d9b9677f28c/index.html
https://exactmathematics.org/mathlibannex/sources/lfh188/f208f980249824c68e774872/index.html#L391

Level 1

A nearby norming point gives an almost-
norming evaluation

Two triangle inequalities transfer absolute norm
attainment to a unit vector.

MathlibAnnex.Satellite.abs_eval lower_of _norms_nea
rby

Immediate Card prerequisites: A seminorm with two-sided

bounds against a reference norm

Used by in this scope: One fixed satellite family almost norms

every detected unit vector

Open Declaration Card Read exact source

Level 2 (2 Cards)

Level 2
A common inverse estimate from row
Cramer

Controls all near-maximal inverse frames by an explicit
basis-dependent constant.

MathlibAnnex.DeterminantFrame.inverseBoundConstant

_bound

Immediate Card prerequisites: The set of near-maximal dual
frames - Positivity of the determinant maximum

Used by in this scope: A finite absolute-maximizing family

almost norms the unit sphere

Open Declaration Card Read exact source

Level 2
Each satellite norms its coefficient
preimage in absolute value

Varying one functional at an absolute maximizer forces
endpoint attainment.

MathlibAnnex.Satellite.absoluteMaximizer_satellite

_norms_preimage

Immediate Card prerequisites: A seminorm with two-sided
bounds against a reference norm - A weighted determinant

polynomial with satellites - The set of near-maximal dual

frames

Used by in this scope: One fixed satellite family almost norms
every detected unit vector

Open Declaration Card Read exact source
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https://exactmathematics.org/mathlibannex/cards/sr-ff3f11f05579b19ee959/versions/lfh188-fbab088a5259593e/index.html
https://exactmathematics.org/mathlibannex/sources/lfh188/3624bc5e8b17aeb1cf08dbc3/index.html#L970
https://exactmathematics.org/mathlibannex/cards/sr-641ac05ee858e831eeba/versions/lfh188-0b99029f131cae54/index.html
https://exactmathematics.org/mathlibannex/sources/lfh188/0b93c526fcfd37c53e468679/index.html#L562
https://exactmathematics.org/mathlibannex/cards/sr-f9e1bdfe1126b906b754/versions/lfh188-ca95698bc53a1675/index.html
https://exactmathematics.org/mathlibannex/sources/lfh188/58d90020356af7fa738c41e7/index.html#L897

Level 3 (1 Card)

Level 3

One fixed satellite family almost norms
every detected unit vector

Uses a detecting coefficient and its matching satellite
without replacing the family.

MathlibAnnex.Satellite.absoluteMaximizer_satellite
s_almost_norm

Immediate Card prerequisites: Each satellite norms its
coefficient preimage in absolute value - A nearby norming
point gives an almost-norming evaluation

Used by in this scope: A finite absolute-maximizing family

almost norms the unit sphere

Open Declaration Card Read exact source

Level 4 (1 Card)

Level 4

A finite absolute-maximizing family
almost norms the unit sphere

Chooses the inverse bound, net and weight before
fixing one satellite family.

MathlibAnnex.Satellite.exists_goodSatellitePackage

Immediate Card prerequisites: A common inverse estimate

from row Cramer - Absolute maximization forces a near-

maximal base - One fixed satellite family almost norms every

detected unit vector

Used by in this scope: None in this selected scope

Open Declaration Card Read exact source
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https://exactmathematics.org/mathlibannex/cards/sr-cc02738029d227f92f50/versions/lfh188-54a967d8a9cee87b/index.html
https://exactmathematics.org/mathlibannex/sources/lfh188/3d774433fc2d04bbfd1ae20e/index.html#L993
https://exactmathematics.org/mathlibannex/cards/sr-9b354b9e028fe28791a1/versions/lfh188-dbdb8e1aa354e0f2/index.html
https://exactmathematics.org/mathlibannex/sources/lfh188/6608b0821ed83e8135187c39/index.html#L1115

