
np 3
node node_dof_index value
2 1 0.0
3 1 0.5
3 2 0.0

All dofs in FEM are by default FREE with ZERO "force". Since from step 4, we already know which dofs are prescribed 
(-> we'd know which ones are free), here we only need to provide free dofs with nonzero force
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FreeDofs
nNonZeroForceFDOFs 1
node node_dof_index value
1 2 -1.0

FreeDofs
nNonZeroForceFDOFs 1
node node_dof_index value
1 2 -1.0

Step 7: Set Ff
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For step 8, to form dofMap, we first need to know the map between element nodes and the global domain nodes ->
NodalMap or LEM.
How do we get this?

Elements
ne 3
id elementType matID neNodes eNodes
1 3 1 2 2 3 
2 3 1 2 2 1
3 3 1 2 3 1

Slide 420:
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Every element has its own implementation of stiffness calculation.

Parent class: PhyElement (this is a generic element)
class PhyElement
{
// Step 10: Compute element sti
ness/force (ke, foe (fre: source term; fNe: Neumann BC))
virtual void Calculate_ElementStiffness_Force() = 0;
}

Child (subclass)

PhyElementBar.h

class PhyElementBar : public PhyElement
{
….
virtual void Calculate_ElementStiffness_Force();

}

void PhyElementBar::Calculate_ElementStiffness_Force()
{

// compute stiffness matrix:
ke.resize(2, 2);
double factor = A * E / L;
ke(0, 0) = ke(1, 1) = factor;
ke(1, 0) = ke(0, 1) = -factor;

}

void PhyElementTruss::Calculate_ElementStiffness_Force()
{

// compute stiffness matrix:
ke.resize(4, 4);
double factor = A * E / L;
for (int I = 0; I < 2; ++I)

for (int J = 0; J < 2; ++J)
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ke.resize(4, 4);
double factor = A * E / L;
for (int I = 0; I < 2; ++I)

for (int J = 0; J < 2; ++J)
{

double f2 = factor;
if ((I + J) % 2 != 0)

f2 = -factor;
ke(2 * I, 2 * J) = c * c * f2;
ke(2 * I + 1, 2 * J) = ke(2 * I, 2 * J + 1) = c * s * f2;
ke(2 * I + 1, 2 * J + 1) = s * s * f2;

}
cout << "ke\n" << ke << endl;

}
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Input file
…
nNodes 3
id crd
1 1.6 1.2
2 0 0
3 0 2.8
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Summary:

Prescribed rows -> useless
=>

Only work with prescribed ROWS

                     Free column ->  Stiffness is updated
  else
  Prescribed column ->
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