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I. First Order PDEs 
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c. Conservation Laws 
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d. Solutions of ( ) 0.t xu c u u+ =  
i. Sketching Characteristic Curves 

ii. Sketching Solutions based on Characteristics 

iii. Breaking Time 
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v. Shock Waves – Rankine-Hugonoit Condition [ ]
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e. General Nonlinear First Order PDEs 
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ii. Charpit Equations 
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II. Nonhomogeneous Problems 
a. Time Independent/Time Dependent 
b. Eigenfunction Expansions 
c. Green’s Formulae 
d. Examples 

i. Forced Wave Equation – Resonance 
ii. Poisson’s Equation – Rectangle/Disk 

III. Green’s Functions 
a. ODEs 

i. Variation of Parameters 
ii. Eigenfunction Expansions 

b. Dirac Delta Function 
c. Fredholm Alternative – Generalized Green’s Functions 
d. PDEs – Heat Equaton, Wave Equation, Laplace’s Equation 
e. Multidimensional Problems – Poisson’s Equation 

i. Infinite/Semi-infinite Problems – Method of Images 
ii. Poisson’s Equation - Green’s Functions 


