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Exercise 1, Principal directions and stretches

Consider a local deformation gradient F. Let the spectral decomposition of the right Cauchy-Green deformation

tensor be:
3

C = CaNa ®Na

a=1

here ¢, and N,,a =1,2,3,

(C—c])'N,=0, [Ny=1, =123

Let A, = /cq be the principal stretches; F = VR = RU the polar decompositions of F, the R € SO(3),U =
UT = /C,V = VT = V/B; and set n, = RN,. Prove the identities:

i.1) n, = A;'FN,.
i2) F=Y, Aan, ® N,,.

i3)R=Y,n,8N,.

Exercise 2, Linearization
The volumetric-deviatoric decomposition of the deformation gradients:
F= Fvoleev Fvol = Jl/BI Fdev = J—1/3F

where J is the Jacobian of the deformation and I is the identity tensor. Linearize with respect to a small displacement
u field superposed on the spatial configuration.



