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Achromatic colour vision with relative luminance
Mathematical hyperbel and potential functions

Fab(xr ,a)=b tanh(xr /a)=bexr /a−e−xr /a

exr /a+e−xr /a

xr =log(Lr)
Lr=L/Lu
xr <=0 [1]

dFab(xr ,a)
dxr

= 4b
a[exr /a+e−xr /a]2

xr =lnLr /ln(10)
dxr /dLr =1/(ln(10)Lr)
m=1/(ln(10)a) [5]

L/dL
(L/dL)u

;= 4
[exr /a+e−xr /a]2

dL
dLu

=[exr /a+e−xr /a]2L
4Lu [8]

L/dL
(L/dL)u

;= 4
Lr

2m+2+Lr
−2m

dL
dLu

= (Lr
2m+2+Lr

−2m)L
4Lu [9]


