Eigenschaften von PDEs

1D-Wellengleichung mit BC
Wellengleichung

1D-Warmegleichung mit BC

m 1D-Warmegleichung ohne BC

1D-Wellengleichung ohne BC

Eigenschaften linearer PDEs 2. Ordnung

< Trennung von Variablen

Anwendung der allgemeinen Lésung

D'Alembert-Losung

Trennung von Variablen

Anwendung der allgemeinen Losung

Fourier-Integral

Fourier-Transformation

Trennung von Variablen

Dirichlet-Problem mit Symmetrien

Anwendung der allgemeinen Losung

Trennung von Variablen

Dirichlet-Problem auf einem Rechteck

Eigenschaften harmonisch

Anwendung der allgemeinen Lésung

Maximumprinzip
er Funktionen

Mittelwertsatz

Exam Classification 1D Wave 1D Heat Laplace
w17 D'Alembert, Fourier Series Solution Rectangle via Sep. of Variables
S17 D'Alembert Sep. of Variables Rectangle w. inhom. BCs
W 18 X D'Alembert Infinite Bar via general solution Rectangle via Sep. of Variables
S 18 D'Alembert Infinite Bar via Fourier Int., inhom. BCs
W 19 D'Alembert, Inhom. BCs Sep. of Variables Max. Principle
S19 X D'Alembert, Sep. of Variables Infinite Bar via Fourier Transform Mean Value, Max. Principle
W 20 X D'Alembert Sep. of Variables Mean Value, Max. Principle
S 20 D'Alembert Sep. of Variables
w21 X D'Alembert, Fourier Series Solution Rectangle
S21 D'Alembert, Sep. of Variables, Fourier Series Solution
W 22 X D'Alembert Inhom. BCs, Fourier Transform (different PDE)
S22 D'Alembert, Inhom. BCs Sep. of Variables
W 23 X D'Alembert, Fourier Series Solution Sep. of Variables Well-posed/lll-posed, Max. Principle
S 23 X D'Alembert, Fourier Series Solution Sep. of Variables Well-posed/lll-posed, Max. Principle
W 24 X D'Alembert, Fourier Transform (PDE) Sep. of Variables Well-posed/lll-posed, Max. Principle
S24 X D'Alembert, inhom. BCs Well-posed/lll-posed, Max. Principle

, Rectangle
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Quiclroge 4

1.MC6 [3 Points] Consider the following PDE (partial differential equation) for the function
u=u(t,z,y):
UpUgyy + AUy = duy,, — 32 + .

Is this PDE linear ? Homogeneous? And what is the order of the PDE 7

A) It is a non linear and homogeneous third order PDE.

(A)

(B) It is a linear and homogeneous fourth order PDE.

(C) It is a non linear and non homogeneous fourth order PDE.
(D)

D) It is a non linear and non homogeneous third order PDE.

wi 2

A

1.MC6 [3 Points] Consider the following PDE (partial differential equation) for the function
u=u(r,y):
Uzz + 2 cOS(T) gy + YUy — Uy + Uy, = sin(z).

Is the PDE hyperbolic, parabolic, elliptic or of mixed type 7

(A)

(B) parabolic.
(C) elliptic.
(D)

hyperbolic.

mixed type.
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1.MC7 [3 Points] Wave equation with D’Alembert solution.

Consider the following wave equation with ¢ =1,

Ui = iy r€eR, t>0,
u(xz,0) = f(z), x€R,
w(x,0) = g(z), z€R,

where

and g(x) =

e’ =2 SO
f(.r)={ +422 -2, z€(0,2)

0, otherwise,

{1-2. z€(0,2),

0,  otherwise.
Find the solution at position = 1 and time ¢ = 10, i.e. u(1,10).

(A) u(1,10) = L:"

(B) u(1,10) = 20,

(C) u(1,10) = :

(D) u(1,10) =

Colis olrS

wi 4

1.MC7 [3 Points] Wave equation with D’Alembert solution.
Consider the following wave equation:
Uy = CUyy,, TER, >0,
u(x,0) =e**, reR,
w(r,0)=0, zeR.

Find the value of the solution u at position z =0, i.e. u(0, )

(A) u(0,t) = cos(2ct)
(B) u(0,t) = sin(2ct).
(C) u(0,t) = sinh(2et).
(D) u(0,t) = cosh(2ct).
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1.MCS8 [3 Points] Let u = u(z,y) be a harmonic function in D the disk of radius 2 centred at 0.
The maximum value of u is at (z,y) = (V2, —v/2), i.e. maxp, u(z,y) = u(v/2, —v/2).

Which of the following statements is true?

(A)
(B)
(C) There exists another point (z/,y') in Dy such that u(z,y) = u(z',v/).
(D) We cannot conclude that (A), (B) and (C) are true for every u.

u is not constant in Ds.

u is constant in D,.

Guekrage ©

1.MCS8 [3 Points] Let u(x,y) = e~ (@=D*+=D% The maximum value of u in the disk of radius 4
centred at 0, denoted by Dy, is at the point (x,y) = (1,1). That is

maxu(r,y) =u(l,1).
Dy
Which of the following statements is true?

A) w is not constant in Dy.

C) The minimum of u is at the point (z,y) = (—1,—1)

(

(B) w is constant in Dy.

(

(D) We cannot conclude that (A), (B) and (C) are true.
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Quizfrage 2

1.MC9 [3 Points] Consider the Neumann problem for the following PDE,

V3u=f, in Do,
% =10, on 8D!s

with D, the disk of radius 2 centred at 0 and f and g are two given functions such that

) dr =2, and f ) dr = 2.
-[D:f( ) oD g(z)
Which of the following is true:

(A)

(B)

(C) There are two solutions.

(D) We cannot conclude that (A), (B), or (C) are true.

There are infinitely many solutions.

There is no solution.

1.MC9 [3 Points] Consider the Dirichlet problem for the Laplace equation,
R={(z,y) eR*|0<z<1,0<y<2}

Au=0, (z,y) € R,
u(0,y) =u(l,y) =0, 0<y<2,
u(z,0) =0, <<,
u(z,2) = f(z) <<,

where f is a continuous function.

(A) There are infinitely many solutions.
(B) We cannot say anything.
(C) There is a unique solution.

(D) There is no solution.
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