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Numerics of Partial Differential Equations — Tutorial 2

Exercise 2.1 [Classification I]

Classify the following differential equations with respect to order, linearity, coupling and whether they
are scalar valued or a differential equation system. Let 2 C R™. Please explain your answers.

(a) Find u:Q — R:

—Au+0,u=f
(b) Find u: Q — R:

Ozzt + Oppu = g
(¢) Find u: Q — R:

—Au+u=f

(d) Findv:Q—=R"and p: Q - R:
1
8tv+(v~V)v—§Av+Vp:f, V-v=0

() Findu: Q2 —Rand ¢: Q2 — R:

_Au = f(SO)a
IVul? — Ap = g(u)

Home Assignment 2.2 [Classification II]

Classify the following differential equations with respect to order, linearity, coupling and whether they
are scalar valued or a differential equation system. Let 2 C R™. Please explain your answers.

(a) Find u: Q — R:
Oyt + Oyu + u? =0
(b) Find u: Q — R:
Y (VP 2Vu) = f
(¢) Findv:Q—=R"and p: Q —» R:
o+ (w-Vv+Vp=f, V-v=0
(d) Findu: Q2 —Rand ¢: Q2 — R:
=V - (a(p)Vu) = f,
a()|Vul* = Ap =g
(e) Let Q1 and Qs be given, with ;N Qs =0 and Q3 NQy =T and Q3 Uy = Q.
Find u1 : Q1 — R and us : Q9 — R:
—Aup = f1 in {Qy,
—Aus = fo in Qo,
u; =ug onl,

Opt1 = Opug  on I,



Home Assignment 2.3 [Well-posedness of the Poisson problem]

(a) Integrate the Poisson problem explicitly and derive the formulation
x t

u(zx) = —/ /f(s)ds dt + Ciz + Cs.
0 \0

(b) Derive C7 and Cy explicitly.

(c¢) Show that

L
w(z) = / Glar, ) f(s)ds + a2 4 b7
0

solves the Poisson problem.



