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NEW SECTION: FEM CODING
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This is a problem description

Inputs are:

- Geometry
- Which dofs are prescribed
- Which dofs have nonzero foces

In general geometry is a separate entity from the mesh
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In C++
class PhyElement
{
….
int id;
int neNodes; // # element nodes
vector<int> eNodes; // element node vector
vector <PhyNode*> eNodePtrs; 
int nedof; // # element dof
VECTOR edofs; // element dofs
vector<int> dofMap;
ElementType eType;
int matID;
MATRIX ke; // element stiffness matrix
VECTOR foe; // element force vector from all sources other than 
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VECTOR foe; // element force vector from all sources other than 
essential BC
VECTOR fde; // element essential BC force
VECTOR fee; // all element forces
}

-------------------------------------------------------------
Second important part of a class is the set of functions

C++
Examples of virtual and nonvirtual functions

Class PhyElement
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Class PhyElement
{
…
// Step 10: Compute element sti
ness/force (ke, foe (fre: source term; fNe: Neumann BC))
virtual void Calculate_ElementStiffness_Force() = 0;

// nonvirtual examples
// Step 11: Assembly from local to global system
void AssembleStiffnessForce(MATRIX& globalK, VECTOR& globalF);
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Example from C++

class PhyDof
{
public:

PhyDof();

bool p; // boolean: whether the dof is prescribed
int pos; // position in the global system (for free and prescribed)
double v; // value of dof
double f; // force corresponding to dof

// F can be stress i can be (0, 1) sigma_{01}
// Field F;
// INDEX i;
};
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Now we are going to cover steps needed to solve and FEM problem and put 
results back in nodes and elements

STARTING POINT

- ALL NODAL VALUES & FORCES
- ELEMENT VALUES AND FORCES
- SUPPORT FORCES

END RESULT: 

16 steps:

From
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Know each elements nodal dof

After this step we have the following:

--------

What we want to have for the next step:
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Global node DOES NOT know what elements are attached to it 
BUT
Elements know what global nodes are attached to them (based on 
LEM - element nodal map)
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