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IntroductionIntroduction

InviscidInviscid Burgers EquationBurgers Equation
Similar to standing waveSimilar to standing wave

Speed varies by heightSpeed varies by height
No diffusion termNo diffusion term
Shock may develop in finite timeShock may develop in finite time

This PDE has nonThis PDE has non--hyperbolic hyperbolic 
solutionssolutions
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Basic Finite Difference MethodBasic Finite Difference Method

Conservative formConservative form

Basic Finite Basic Finite 
difference methoddifference method
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Higher Order Finite DifferenceHigher Order Finite Difference
Start with Taylor approximationStart with Taylor approximation
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Put in terms of x derivativesPut in terms of x derivatives
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Uses centered finite differences on xUses centered finite differences on x



Finite Volume MethodFinite Volume Method
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Integrate both sides with respect to x:

Integrate both sides with respect to t:

Finite Volume form:

Notice: Define flux to be:
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Finite Volume FormulaFinite Volume Formula

Many ways to estimate the fluxMany ways to estimate the flux
I used the Local LaxI used the Local Lax--FriedrichsFriedrichs MethodMethod
By the Lax By the Lax WendroffWendroff Theorem this Theorem this 
method converges to the proper weak method converges to the proper weak 
solution as the mesh is refinedsolution as the mesh is refined
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Stability CriterionStability Criterion
The stability criterion for both appear to be 
approximately the same.  However stability for the finite 
volume method is much well defined.
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