Test Minimization Program

Instead of minimizing the energy function E()=[®(Vy(x))dx
with energy density ’
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| tested my minimization program with another function

NI
f(u) = Z [arctan(u; ) sin(u; ) +arctan(u,,, )cos(u,,, )]

This is a multi-dimensional function.

This function has many local minimizers.

| can choose any arbitrary dimension.

| can simply use fminsearch in Matlab to compute the local minimizer
before waiting too long.



Compare my result with the one computed by Matlab
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Test simulation program
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This density function satisfies the properties of energy density:
* Frame indifference: ®(RF)=®(F) VReSO3)
« O(F)=>0
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Benefits

» This energy density has two minimizing deformation gradients,
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Thus, the laminate will be parallel to x-axis.



Local minimizor or Global minimizor

* Numerical method is too expensive

* In the test program, we can set initial guess to be the
small oscillations of the theoretical minimizors of energy
density function.



Bugs in boundary condition

y(x)=F,x For x e 02

 Fix deformation of each node on the boundary.
* Fix deformation gradient of each element on the
boundary. (Wrong)



Result for 64*64 mesh
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This is not a proper result coming from the global minimizor. But
we can still see the right pattern from the local minmizor.



