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MATHLIBANNEX / PROJECT LFH

Mankiewicz Extension Theorem
An isometry equivalence from an open connected subset onto an open subset of real normed spaces
extends uniquely to an affine isometry equivalence of the ambient spaces. The selected route also
reaches convex-domain and ball specializations.
Exact source: MathlibAnnex v0.4.0 · 11 declaration tiles · 9 levels

Local distance information becomes a rigid affine structure. This Project exposes the reusable chain
from reflection and midpoint geometry to global extension.

Real normed spaces and an isometry equivalence. The principal theorem requires an open
connected source and an open target. The convex specialization requires a convex source set with
nonempty ambient interior and exact preservation of ambient-interior membership; the target set is
not separately assumed convex. Exact assumptions, including radius conditions for balls, remain in
the linked exact declarations.
The eleven declaration explanations are reviewed for source-exposition correspondence. This does not claim a
line-by-line human proof audit. Boundary Inputs include Lean Core, Mathlib, and omitted MathlibAnnex support
declarations.

Eleven reviewed canonical Declaration Cards remain independent records. Project relations navigate within this page.

Exact Project source

Exact source manifest

Proof architecture
Reflection to midpoint rigidity — A bounded symmetric lens is reflection-invariant about the midpoint. Center rigidity
sends that midpoint to the target midpoint, first on lenses and then on contained balls.

Local affinity through omitted support lemmas — Midpoint preservation yields line-map preservation. Radial-map support
declarations, including private technical lemmas, connect this result to a local affine isometric extension. The path
witnesses retain these declarations even though they are outside the selected Card scope.

Global assembly and specializations — Local extensions agree and assemble over an open connected domain. A convex
source with nonempty ambient interior, together with exact preservation of ambient-interior membership, yields the
convex specialization; open- and closed-ball corollaries follow under their exact radius conditions. The closed-ball route
also uses reflection rigidity.

Boundary Inputs
961 exact Boundary Inputs: EXTERNAL_COMPILED_DECLARATION 896,
OMITTED_INTERNAL_NATIVE_DECLARATION 65. Selected reachability is retained through every
omitted internal declaration.
NormedAddCommGroup — Compiled external provider used by selected Project declarations.

NormedAddCommGroup.toSeminormedAddCommGroup — Compiled external provider used by selected Project
declarations.

Real — Compiled external provider used by selected Project declarations.

Set — Compiled external provider used by selected Project declarations.

AddCommGroup.toDivisionAddCommMonoid — Compiled external provider used by selected Project declarations.

AddCommMonoidWithOne.toAddMonoidWithOne — Compiled external provider used by selected Project declarations.

AddGroup.toSubNegMonoid — Compiled external provider used by selected Project declarations.

AddGroupWithOne.toAddGroup — Compiled external provider used by selected Project declarations.

AddGroupWithOne.toAddMonoidWithOne — Compiled external provider used by selected Project declarations.

AddMonoid.toAddSemigroup — Compiled external provider used by selected Project declarations.

AddMonoidWithOne — Compiled external provider used by selected Project declarations.

AddMonoidWithOne.toNatCast — Compiled external provider used by selected Project declarations.

https://github.com/r-tanaka-math/mathlib-annex/blob/437e6e46228bbb8e91211ebded349d7a30020e73/MathlibAnnex/Projects/Mankiewicz.lean
https://github.com/r-tanaka-math/mathlib-annex/blob/437e6e46228bbb8e91211ebded349d7a30020e73/docs/projects/mankiewicz.json
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AddMonoidWithOne.toOne — Compiled external provider used by selected Project declarations.

AddSemigroup.toAdd — Compiled external provider used by selected Project declarations.

AffineIsometryEquiv — Compiled external provider used by selected Project declarations.

Dependency-first reading route

Level 0

Center transport under bounded point-reflection symmetry
MathlibAnnex.IsometryEquiv.map_center_of_mapsTo_pointReflection

f maps the source reflection center to the target reflection center.
Route / section: Theorem Project

Immediate prerequisites in this Project: None in this Project

Used by in this Project: Midpoint preservation on a symmetric lens

Open Declaration Card

Read exact source

Symmetric lens
MathlibAnnex.symmetricLens

The symmetric lens is the intersection of the closed radius-r balls centered at x and y. This
definition needs no positivity assumption.
Route / section: Theorem Project

Immediate prerequisites in this Project: None in this Project

Used by in this Project: Midpoint preservation on a symmetric lens

Open Declaration Card

Read exact source

Level 1

Midpoint preservation on a symmetric lens
MathlibAnnex.IsometryEquiv.map_midpoint_of_symmetricLens

The isometry maps the midpoint of the source foci to the midpoint of the target foci.
Route / section: Theorem Project

Immediate prerequisites in this Project: Center transport under bounded point-reflection symmetry, Symmetric lens

Used by in this Project: Midpoint preservation under lens containment

Open Declaration Card

Read exact source

../../cards/e7820e270300b3e7830e96df2b7f206fc5684f23124002cdf8f9ac29a25b6ad0/index.html
https://github.com/r-tanaka-math/mathlib-annex/blob/437e6e46228bbb8e91211ebded349d7a30020e73/MathlibAnnex/Analysis/Normed/Affine/Reflection.lean#L74-L91
../../cards/b6295e62b69808246ec83346365d7b0e00269f627c02dcd6ce3d253fb920949a/index.html
https://github.com/r-tanaka-math/mathlib-annex/blob/437e6e46228bbb8e91211ebded349d7a30020e73/MathlibAnnex/Analysis/Normed/Affine/IsometryExtension/Local.lean#L30-L32
../../cards/4a485c9aabdc6f37ae97b47bfba6021a6bedf685894a44120f0290571e459c36/index.html
https://github.com/r-tanaka-math/mathlib-annex/blob/437e6e46228bbb8e91211ebded349d7a30020e73/MathlibAnnex/Analysis/Normed/Affine/IsometryExtension/Local.lean#L66-L80
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Level 2

Midpoint preservation under lens containment
MathlibAnnex.IsometryEquiv.map_midpoint_of_symmetricLens_subset

f preserves the midpoint of x and y. The target half-distance bound follows from the isometry.
Route / section: Theorem Project

Immediate prerequisites in this Project: Midpoint preservation on a symmetric lens

Used by in this Project: Midpoint preservation on a quarter ball

Open Declaration Card

Read exact source

Level 3

Midpoint preservation on a quarter ball
MathlibAnnex.IsometryEquiv.map_midpoint_of_mem_ball

f sends the midpoint of x and y to the midpoint of f(x) and f(y).
Route / section: Theorem Project

Immediate prerequisites in this Project: Midpoint preservation under lens containment

Used by in this Project: Affine-segment preservation on a quarter ball

Open Declaration Card

Read exact source

Level 4

Affine-segment preservation on a quarter ball
MathlibAnnex.IsometryEquiv.map_lineMap_of_mem_ball

f preserves the affine combination (1-a)x + ay, with the exact subtype membership witnesses
supplied in Lean.
Route / section: Theorem Project

Immediate prerequisites in this Project: Midpoint preservation on a quarter ball

Used by in this Project: Local affine-isometry chart on a smaller ball

Open Declaration Card

Read exact source

../../cards/e55f926ea1e3391b9a6426100e98fe7349c95254cdc2437a77d973137bea95c8/index.html
https://github.com/r-tanaka-math/mathlib-annex/blob/437e6e46228bbb8e91211ebded349d7a30020e73/MathlibAnnex/Analysis/Normed/Affine/IsometryExtension/Local.lean#L120-L135
../../cards/d802849b06652256f387426dabbf331ecbd04b5b96f2c15ca4bdaffbf30d6a87/index.html
https://github.com/r-tanaka-math/mathlib-annex/blob/437e6e46228bbb8e91211ebded349d7a30020e73/MathlibAnnex/Analysis/Normed/Affine/IsometryExtension/Local.lean#L137-L192
../../cards/0cfc0bfe5c6e6e9641207ba94e1890139d7e6a138ab41f3ea638d101cd0bfb04/index.html
https://github.com/r-tanaka-math/mathlib-annex/blob/437e6e46228bbb8e91211ebded349d7a30020e73/MathlibAnnex/Analysis/Normed/Affine/IsometryExtension/Local.lean#L353-L386
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Level 5

Local affine-isometry chart on a smaller ball
MathlibAnnex.IsometryEquiv.exists_affineExtension_eqOn_ball

An ambient affine isometry equivalence agrees with f on the ball about c of radius R/8.
Route / section: Theorem Project

Immediate prerequisites in this Project: Affine-segment preservation on a quarter ball

Used by in this Project: Mankiewicz extension on open connected domains

Open Declaration Card

Read exact source

Level 6

Mankiewicz extension on open connected domains
MathlibAnnex.IsometryEquiv.existsUnique_affineExtension

There is a unique ambient real affine isometry equivalence whose restriction to s is f.
Route / section: Theorem Project

Immediate prerequisites in this Project: Local affine-isometry chart on a smaller ball

Used by in this Project: Affine extension from open balls, Convex-set extension via ambient interiors

Open Declaration Card

Read exact source

Level 7

Affine extension from open balls
MathlibAnnex.IsometryEquiv.existsUnique_affineExtension_ball

f extends uniquely to an ambient real affine isometry equivalence. The two positive radii need not
be assumed equal.
Route / section: Theorem Project

Immediate prerequisites in this Project: Mankiewicz extension on open connected domains

Used by in this Project: None in this Project

Open Declaration Card

Read exact source

Convex-set extension via ambient interiors
MathlibAnnex.IsometryEquiv.existsUnique_affineExtension_of_convex

f extends uniquely to an ambient real affine isometry equivalence. No additional convexity
assumption on t is stated.
Route / section: Theorem Project

Immediate prerequisites in this Project: Mankiewicz extension on open connected domains

Used by in this Project: Affine extension from equal-radius closed balls

Open Declaration Card

Read exact source

../../cards/c2f8d7f019c50fb6f9c50efe6fa6ba6cb03392611bc794c16ab04a68a88630e3/index.html
https://github.com/r-tanaka-math/mathlib-annex/blob/437e6e46228bbb8e91211ebded349d7a30020e73/MathlibAnnex/Analysis/Normed/Affine/IsometryExtension/Local.lean#L695-L786
../../cards/30b5b915102151510645ff9e55aef46c99b259d2cb09540049f2b73b0eb07373/index.html
https://github.com/r-tanaka-math/mathlib-annex/blob/437e6e46228bbb8e91211ebded349d7a30020e73/MathlibAnnex/Analysis/Normed/Affine/IsometryExtension/OpenConnected.lean#L120-L147
../../cards/d53fe8e4dd14b54afcbe429368e93867012aae1050cc51eff076031144a34aed/index.html
https://github.com/r-tanaka-math/mathlib-annex/blob/437e6e46228bbb8e91211ebded349d7a30020e73/MathlibAnnex/Analysis/Normed/Affine/IsometryExtension/Ball.lean#L24-L33
../../cards/45c4db7ff375613be920f48ef4a7427063daaa3084fa98c5dd90c595522e7428/index.html
https://github.com/r-tanaka-math/mathlib-annex/blob/437e6e46228bbb8e91211ebded349d7a30020e73/MathlibAnnex/Analysis/Normed/Affine/IsometryExtension/Convex.lean#L51-L95
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Level 8

Affine extension from equal-radius closed balls
MathlibAnnex.IsometryEquiv.existsUnique_affineExtension_closedBall

f extends uniquely to an ambient real affine isometry equivalence.
Route / section: Theorem Project

Immediate prerequisites in this Project: Convex-set extension via ambient interiors

Used by in this Project: None in this Project

Open Declaration Card

Read exact source

../../cards/92f93cdb5b6da9a1e1a1837b4e8470509909095a54e82328e641ff0b3c842995/index.html
https://github.com/r-tanaka-math/mathlib-annex/blob/437e6e46228bbb8e91211ebded349d7a30020e73/MathlibAnnex/Analysis/Normed/Affine/IsometryExtension/Ball.lean#L41-L78

