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Symbols

I2 = tr(FTF)

I3 = det(F)

A Corrected Derivation

We start with the energy density equation:

ΨD =
µ

2
(I2 − 3) +

λ

2
(I3 − 1)2

In the siggraph course (Section 6.3.3, page 85), ∂ΨD

∂F is given as the following form:

∂ΨD

∂F
= µF− λ(I3 − 1)

∂I3
∂F

However, the above equation is wrong. The corrected version is:

∂ΨD

∂F
= µF+ λ(I3 − 1)

∂I3
∂F

In this case, we can re-derive all other equations. A corrected derivation is as follows:

∂Ψα

∂F
= µF+ λ(I3 − α)

∂I3
∂F

Choose F = I, we have

∂Ψα(I)

∂F
= µI+ λ(I3 − α)

∂I3
∂I

= µI+ λ(1− α)I

To satisfy ”rest stability”, we let ∂Ψα(I)
∂F = 0, then

0 = µ+ λ(1− α)

Thus, we have α = 1 + µ
λ .

The final energy density function is still identical to the original form given in the course:

ΨSNH =
µ

2
(I2 − 3) +

λ

2
(I3 − 1)2 − µ(I3 − 1)

The corrected PK1 tensor is

∂ΨSNH

∂F
= µF+ λ(I3 − α)

∂I3
∂F

− µ
∂I3
∂F
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