
ρt = 
1 0
0 1

; ρy = 
0 0
-ϵ 0

;

ρa = 
(1 + 1/ϵ)/2 0

0 -(1 - 1/ϵ)/2
; ρx = 

0 1
0 0

;

Simplify@{ρa.ρx - ρx.ρa ⩵ ρx, ρa.ρy - ρy.ρa ⩵ -ρy,

ρx.ρy - ρy.ρx ⩵ ρt - 2 ϵ ρa}

{True, True, True}


