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Lecture 05 2009 09 23 WED

TOPI CS: Domai ns of influence and dependence.
Causal ity and uni queness. Allowed boundary conditions.
Exanpl es.

Domai n of definition and domai n of dependence: where is the solution
defi ned.
I mplications for where conditions nust be given:
ut +c(x)*ux =01inaninterval a <x <b
Causal ity:
If c(a) > 0, BC s needed at x a, and only then
If c(b) < 0, BCs needed at x b, and only then
Draw characteristics for various exanple ¢ = c(Xx).
General i ze nethod of characteristics to other first order scalar eqn.
--- Semlinear.
--- Quasilinear.

Domai n of definition of solution does not depend on data for linear.
Seni | i near
Do exanple: x*u_ x + y*u y = u”2, with u(x, 1) = F(x)
Domai n of definition depends on F [solution blows up
al ong characteristics when F not zero].
Do example u_t + c*u_x = u*2, wth u(x, 0) = F(x).
Sol ution not defined for all t > 0 along characteristics
where F > 0.
Quasi | i near
Characteristics may cross, leading to nultiple val ues.
Start with u_t + c(u)*u_x =0 and u(x, 0) = F(x).
Sol utions by characteristics.
Implicit formof the sol utions.
Crossing of characteristics.





