MATHLIBANNEX / PROJECT LFH

Radial extension and dimension transfer

Back to Project mathematical routes

Scope

A surjective isometry between unit spheres produces a radial map and transfers finite-dimensionality between the
ambient spaces. The radial map has the recorded metric bounds; it is not asserted to be linear or globally isometric.

7 direct Cards + 0 reused prerequisites = 7 unique Cards. This count is a selected Card closure, not a source-
declaration count.

Route reading PDF - Preserved source exploration

Cards in this route

» Key result: Isometric unit spheres force equal finite dimensions

» Key definition: Radial extension of an isometry between unit spheres

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-R01
https://exactmathematics.org/mathlibannex/projects/sphere-rigidity/routes/r01/project.pdf
https://exactmathematics.org/mathlibannex/projects/sphere-rigidity/source-exploration/index.html
https://exactmathematics.org/mathlibannex/cards/sr-31274c36334b9b3c9ad7/versions/lfh188-3c49f924c489a27b/index.html
https://exactmathematics.org/mathlibannex/cards/sr-2eb3a7ccc5a47aef1165/versions/lfh188-ebeed7ef6ce97fe2/index.html

Level 0 (2 Cards)

Level 0

Radial extension of an isometry between
unit spheres

Extends a bijective sphere isometry to all vectors by

retaining each radius and transporting its unit direction.

MathlibAnnex.Sphere.radialExtension

Immediate Card prerequisites: None in this selected scope

Used by in this scope: The inverse sphere isometry gives the

inverse radial map - The radial extension is 3-Lipschitz

Open Declaration Card Read exact source

Level 1 (3 Cards)

Level 1

Continuous linear maps bounded by a
seminorm

Defines the pointwise contraction condition relative to a

stored equivalent seminorm.

MathlibAnnex.EquivalentSeminorm.IsContraction

Immediate Card prerequisites: A seminorm with two-sided

bounds against a reference norm

Used by in this scope: None in this selected scope

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: Continuous linear maps bounded by a
seminorm

Open Declaration Card Read exact source

Level 1

The radial extension is 3-Lipschitz

Separates radial variation from the change of unit
direction to obtain the global bound with coefficient 1 +
2.

MathlibAnnex.Sphere.lipschitzWith_radialExtension

Immediate Card prerequisites: Radial extension of an isometry
between unit spheres

Used by in this scope: Finite-dimensionality transfers across a
sphere isometry - Isometric unit spheres force equal finite

dimensions

Open Declaration Card Read exact source
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https://exactmathematics.org/mathlibannex/cards/sr-2eb3a7ccc5a47aef1165/versions/lfh188-ebeed7ef6ce97fe2/index.html
https://exactmathematics.org/mathlibannex/sources/lfh188/07519d1c040f27c792a937a8/index.html#L118
https://exactmathematics.org/mathlibannex/cards/sr-70322028158e876dde84/versions/lfh188-ca17415068a9d46c/index.html
https://exactmathematics.org/mathlibannex/sources/lfh188/c8a39df72375d17192e7617e/index.html#L15
https://exactmathematics.org/mathlibannex/cards/sr-a94f664754903a3c869a/versions/lfh188-3855d78199b6700a/index.html
https://exactmathematics.org/mathlibannex/sources/lfh188/b0930cb0f0889381fac23858/index.html#L56
https://exactmathematics.org/mathlibannex/cards/sr-cda1986139abea6e5ce1/versions/lfh188-276b9b1aeb485d93/index.html
https://exactmathematics.org/mathlibannex/sources/lfh188/e3df0aab89d4cd3049a9c8f8/index.html#L242

Level 1

The inverse sphere isometry gives the
inverse radial map

Shows that extending the inverse sphere isometry
radially undoes the forward radial extension.

MathlibAnnex.Sphere.radialExtension_leftInverse

Immediate Card prerequisites: Radial extension of an isometry

between unit spheres

Used by in this scope: Finite-dimensionality transfers across a

sphere isometry - Isometric unit spheres force equal finite

dimensions

Open Declaration Card Read exact source

Level 2 (2 Cards)

Level 2

Isometric unit spheres force equal finite
dimensions

Compares Hausdorff dimensions in both directions
using the surjective Lipschitz radial maps.

MathlibAnnex.Sphere.finrank_eq

Immediate Card prerequisites: The inverse sphere isometry

gives the inverse radial map - The radial extension is 3-

Lipschitz

Used by in this scope: None in this selected scope

Open Declaration Card Read exact source

Level 2

Finite-dimensionality transfers across a
sphere isometry

Uses the radial homeomorphism to transfer local
compactness, then applies the finite-dimensionality
criterion for real normed spaces.

MathlibAnnex.Sphere.finiteDimensional_codomain

Immediate Card prerequisites: The inverse sphere isometry

gives the inverse radial map - The radial extension is 3-

Lipschitz

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-2283d4b57f27544e3e10/versions/lfh188-d3860b5920c3fdb7/index.html
https://exactmathematics.org/mathlibannex/sources/lfh188/e4ad4d7764e0bffdd2c9a79e/index.html#L154
https://exactmathematics.org/mathlibannex/cards/sr-31274c36334b9b3c9ad7/versions/lfh188-3c49f924c489a27b/index.html
https://exactmathematics.org/mathlibannex/sources/lfh188/2f1585ca80e276a0393d9e76/index.html#L77
https://exactmathematics.org/mathlibannex/cards/sr-1a173fec02916159b2d3/versions/lfh188-c518ae4c2f0ab00b/index.html
https://exactmathematics.org/mathlibannex/sources/lfh188/abd32d1a5bcff833901d53db/index.html#L37

