
Rn_,i_,j_ := ReplacePart[IdentityMatrix[n], {{i, i} → α, {i, j} → β, {j, i} → γ, {j, j} → δ}];

R2,1,2 // MatrixForm


α β

γ δ


R3,1,3 // MatrixForm

α 0 β

0 1 0
γ 0 δ

R3,1,2.R3,1,3.R3,2,3

α2, α β + α β γ, β2 + α β δ, α γ, β γ2 + α δ, β δ + β γ δ, γ, γ δ, δ2

eqns = Thread[Flatten[R3,1,2.R3,1,3.R3,2,3] ⩵ Flatten[R3,2,3.R3,1,3.R3,1,2]]

True, α β + α β γ ⩵ α β, β2 + α β δ ⩵ β, α γ ⩵ α γ + α β γ,

β γ2 + α δ ⩵ β2 γ + α δ, β δ + β γ δ ⩵ β δ, γ ⩵ γ2 + α γ δ, γ δ ⩵ γ δ + β γ δ, True

Solve[eqns, {α, β, γ, δ}]

Solve: Equations may not give solutions for all "solve" variables.

{{β → 0, γ → 0}, {β → 0, γ → 1 - α δ}, {β → 1 - α δ, γ → 0}, {α → 0, β → 1, γ → 1, δ → 0}}

MatrixForm /@ R2,1,2 /. Solve[eqns, {α, β, γ, δ}]

Solve: Equations may not give solutions for all "solve" variables.


α 0
0 δ

, 
α 0

1 - α δ δ
, 

α 1 - α δ

0 δ
, 

0 1
1 0



MatrixForm /@ R2,1,2 /. Solve[eqns⋃ {α == 0, δ ⩵ t}, {α, β, γ, δ}]


0 0
1 t

, 
0 1
0 t

, 
0 0
0 t



MatrixForm /@ R2,1,2 /. Solve[eqns⋃ {α ⩵ 1, δ ⩵ t}, {α, β, γ, δ}]


1 0

1 - t t
, 

1 1 - t
0 t

, 
1 0
0 t
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