November 4, 2010 POD-DEIM reduced system: Burgers’Equation Saifon

Finite Difference System of Burgers’ Equation

Consider again 1D unsteady Burgers’Equation:

x,t)zya—; @,t)-i(?w) ze[0,1,¢>0 (1)

O
ot? 2

y(0,t) =y(1,¢) =0,t >0 and y(z,0) = yo(x),z € [0,1],

where y(z,t) is the unknown function of time ¢ and location x € Q = [0, 1]; v is a diffusion coefficient(viscosity
parameter); and yo(z) is an initial condition. In this writeup, the initial condition is yo(x) = f(x) — f(0), where
flz) = e~ (15@=05)%. ), = 0.1; t € [0, 1]. Finite difference (FD) for spatial discretization is given by
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Sy(t) = vAY(H) + F(y) )
where A € R™*™ is the discrete Laplace operator; F(y) = —y. * A,y with first-order discrete differential
operator A, € R™*™ and ‘.+* denotes pointwise multiplication (note: —-& (M) = —y(x,t)%z’t)). Here

the full-order dimension n is 100.




