
Automorphisms of Rn

Bijective

Injective

Surjective

Isometries

Norm preserving

Norm p & Linear 
iff Norm p & Bijective
iff Surj Iso that fixes 0
iff Orthogonal

Linear

ker is trivial
General linear

always injective

Surj Iso that 
do not fix 0
iff
f = O(x) + b

This set is not closed under + (function addition) because +–identity is not a bijection.
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Invertible Transformations of ℝⁿ

set of all bijections

- Map

set of all bijections

finition]

(S(Rn), ∘)

be the symmetric group of Rn, the set of all bijections f : Rn → R
n with operation of

composition.

Transl(Rn)

For some x ∈ Rn, Tx : Rn → Rn such that

T x(v) := v + x
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Isometries

subgroups of isometries

finding all isometries!

Affine transformations

Symmetries!

Trivially,

diffeomorphism group

Current note has 1 direct children and 1 total descendants.

And it has 4 siblings.

(Transl(Rn), ∘) ≤ (S(Rn), ∘)

(Transl(Rn), ∘, ∗) is a n-dimensional R-vector space where

α ∗ Tx := Tαx

space.R.n.Aut.GL

Iso(Rn)

f ∈ S(Rn) such that

∥x − y∥ = ∥f(x) − f(y)∥

then f ∈ Iso(Rn) and is called an isometry.

(Transl(Rn), ∘) ≤ (Iso(Rn), ∘)

(O(Rn), ∘) ≤ (Iso(Rn), ∘)

f ∈ Iso(Rn) such that f(0) = 0 (fixes origin), then f ∈ O(Rn).

For any f ∈ Iso(Rn), ∃Of ∈ O(Rn),  x0 ∈ R
n such that

f(x) = Of(x) + x0

GA(Rn)

Symm(S)

Symmetry of a subset S ⊆ R
n is the set Symm(S) defined by

f ∈ Iso(Rn) such that

f(S) ⊆ S

then f ∈ Symm(S).

S ⊆ f(S)

Diff r(Rn)

f ∈ S(Rn) such that f ∈ C r(Rn,Rn) and f −1 ∈ C r(Rn,Rn) then f ∈ Diff r(Rn) and is

called a r-diffeomorphism for any r ∈ N ∪ {∞}.

stretchy

​ R
n

​ Automorphisms of Rn

​ AutPoly(R
n)

stretchy

​ Rn

​ Automorphisms of Rn

GL(n, Rn) ↷ Rn

Isometric embedding of a subset of Rn into Rn

Dot product 2-norm on Rn
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