MATHLIBANNEX / PROJECT LFH

Reflection and midpoint rigidity

Back to Project mathematical routes

Scope

A bounded symmetric lens and reflection-center rigidity identify midpoints under an isometry. Containment in
matching ambient balls supplies the local hypotheses for midpoint preservation.

5 direct Cards + 0 reused prerequisites = 5 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: Midpoint preservation on a quarter ball

o Key definition: Symmetric lens

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/mankiewicz/index.html#route-r01
https://exactmathematics.org/mathlibannex/projects/mankiewicz/routes/r01/project.pdf
https://exactmathematics.org/mathlibannex/projects/mankiewicz/source-exploration/index.html
https://exactmathematics.org/mathlibannex/cards/d802849b06652256f387426dabbf331ecbd04b5b96f2c15ca4bdaffbf30d6a87/versions/lfh188-8944447e2e0b36ca/index.html
https://exactmathematics.org/mathlibannex/cards/b6295e62b69808246ec83346365d7b0e00269f627c02dcd6ce3d253fb920949a/versions/lfh188-d656f85851cea23e/index.html

Level 0 (2 Cards)

Level 0

Symmetric lens

Names the intersection of two closed balls with a
common radius.

MathlibAnnex.symmetriclLens

Immediate Card prerequisites: None in this selected scope

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

Open Declaration Card Read exact source

Level 1 (1 Card)

Level 1
Midpoint preservation on a symmetric
lens

Identifies the centers of two lenses without prescribing
images of their foci.

MathlibAnnex.IsometryEquiv.map_midpoint_of_symmetr

iclLens

Immediate Card prerequisites: Center transport under

bounded point-reflection symmetry - Symmetric lens

Used by in this scope: Midpoint preservation under lens
containment

Open Declaration Card Read exact source

Level O
Center transport under bounded point-
reflection symmetry

Uses a doubling argument to identify the reflection
centers under a bijective isometry.

MathlibAnnex.IsometryEquiv.map_center_of _mapsTo_po
intReflection

Immediate Card prerequisites: None in this selected scope

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

Open Declaration Card Read exact source
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https://exactmathematics.org/mathlibannex/cards/b6295e62b69808246ec83346365d7b0e00269f627c02dcd6ce3d253fb920949a/versions/lfh188-d656f85851cea23e/index.html
https://exactmathematics.org/mathlibannex/sources/lfh188/f3751937018d63b9e369a931/index.html#L30
https://exactmathematics.org/mathlibannex/cards/e7820e270300b3e7830e96df2b7f206fc5684f23124002cdf8f9ac29a25b6ad0/versions/lfh188-41b4456c1c5527d4/index.html
https://exactmathematics.org/mathlibannex/sources/lfh188/bbd1a7932ca637cbe9d08cb9/index.html#L74
https://exactmathematics.org/mathlibannex/cards/4a485c9aabdc6f37ae97b47bfba6021a6bedf685894a44120f0290571e459c36/versions/lfh188-10edf82fb495075d/index.html
https://exactmathematics.org/mathlibannex/sources/lfh188/c4cf3c2bb15b52bfa5520d64/index.html#L66

Level 2 (1 Card)

Level 2
Midpoint preservation under lens
containment

Restricts a set isometry and its inverse to the two
contained lenses.

MathlibAnnex.IsometryEquiv.map_midpoint_of_ symmetr

iclLens_subset

Immediate Card prerequisites: Midpoint preservation on a
symmetric lens

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

Open Declaration Card Read exact source

Level 3 (1 Card)

Level 3

Midpoint preservation on a quarter ball

Supplies both lens inclusions from matching ambient
balls.

MathlibAnnex.IsometryEquiv.map_midpoint_of_mem_bal

1

Immediate Card prerequisites: Midpoint preservation under
lens containment

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/e55f926ea1e3391b9a6426100e98fe7349c95254cdc2437a77d973137bea95c8/versions/lfh188-85411b126a8ff629/index.html
https://exactmathematics.org/mathlibannex/sources/lfh188/4308208bbaab8b36968ae99e/index.html#L120
https://exactmathematics.org/mathlibannex/cards/d802849b06652256f387426dabbf331ecbd04b5b96f2c15ca4bdaffbf30d6a87/versions/lfh188-8944447e2e0b36ca/index.html
https://exactmathematics.org/mathlibannex/sources/lfh188/010a1a142dc96fdb8d77c07d/index.html#L137

