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• Maxwell’s equations 

• Applications of Computational Electromagnetics 

• Electrostatics and Magnetostatics 

• Wave equation and propagation 

• Scalar and vector potentials 

• Surface equivalence principle 

• Greens Function 

• Boundary conditions 

• Linear algebra for computational EM 

Module 1: Review of EM Principles 
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• Walton C. Gibson: The Method of Moments in Electromagnetics, 1st 
Ed., Chapman and Hall, Chapter 2 

References 
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Equations Review 
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Helmholtz Theorem 

AF  

Curl Free Part: 
irrotational 

Divergence Free Part: 
Solenoidal 



6 

Scalar and Vector Potential 
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Scalar and Vector Potential 
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Surface Equivalence Principle 
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Surface Equivalence Principle 
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Surface Equivalence Principle 

Null Fields 



11 

Reciprocity Theorem 

Scenario 1 

Scenario 2 
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Green’s Function: Electrostatics 
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Green’s Function: Magnetostatics 

k=0 for static 
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Green’s Function: Full wave 
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Electric Field Green’s Function 

  






 


2
,

k
IrrgGE

    )(, rJrrGrdrE E  




16 

• Direct Solver 

 

• Iterative Solver 

Linear Algebra 
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LU Decomposition 

http://en.wikipedia.org/wiki/LU_decomposition 

http://en.wikipedia.org/wiki/LU_decomposition

