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Problem 6-3: Decaying Method-of-Lines
Solution with Implicit-Euler Timestepping
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Lemma 6.2.3.3. Decay of solutions of parabolic evolutions

For f = 0 the solution u(t) of (7.1.2.4) satisfies
lu(®) |l < e lluoll,, , lNu(®)ll, < e lluoll, Vt€]0,T[,

where -y > 0 is the constant from (7.1.3.1), and ||-|| .. ||-||,,, stand for the energy norms induced by
a(-,-) andm(-,-), respectively.

MOL ~appioach V, —= V), = OVE

{dt” }/(f)’ ooUstst (6.3.3)
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y( The s.p.d. matrices A € RNN and M € RNV define norms on RV:
T

= (€ AD)?.
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What will the norms ||-|| , and ||-||, of a coefficient vector 7i become for the transformed vector 7 :=
T Mji?
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2 / Express m(uj,, uj,) and a(uy, 1) through the coefficient vector i associated with a function 1, € Vy),
from the discrete Galerkin trial/test space and through the Galerkin matrices A and M. How does (6.3.2)
read when stated in terms of matrices and coefficient vectors? What is the relationship of oy and the

generalized eigenvalues A;?
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In the sequel we assume a uniform timestep T > 0. Show that
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where 7y > ( is the constant from (6.3.2).
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In the sequel we assume a uniform timestep T > 0. Show that
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where y > ( is the constant from (6.3.2).
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In the sequel we assume a uniform timestep T > 0. Show that
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ﬁ(/) < ~(j—1)H ,
M~ 1497 M
where 7y > (0 is the constant from (6.3.2). / T\ T>7 ¢ h/%@%ﬁ
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Lemma 6.3.7. Decay of solutions of parabolic evolutions
Assuming (6.3.2), the solution t — ji(t) of the method-of-lines ODE (6.3.3) satisfies
A Im < e [EO) M~ A4 < e[ O)]y V20,
with ||-|| 5 and ||-||m defined in (6.3.4).
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