SOLU TLONS
MATH 544: METHODS OF APPLIED MATHEMATICS 11
Final Ezam:
21 May 2019 Friday 15.40-15.30
SA702

QUESTIONS: Solve only three of the following problems.

[35]1. Let an integral equation of Friedman type be given by

o) = &)+ A [ costat 5)y(s)ds

where f(z) is a continuous function over [0, 27].

(a) Find the eigenvalues and the corresponding eigenfunctions of the associ-
ated homogeneous equation.

(b) Then solve the above integral equation for all vales of \.

[35] 2. Find the solution of the following Dirichlet problem. Here the region
D is defined as D = {(z,y, z) € R®*|z > 0}

Viu=0, in D,

u(z,y,0) = f(z,y), forall (z,y) € R?
[35] 3. Analyze the following dynamical system. Find the critical points,

find the phase portrait near each critical points and find the type of stability
and plot them.

dx 5
Py i =1
% =¥ y
dy _ 3
a v Y

[35] 4. (Homework Problem) '

(a) Let ¥() be a solution of the Laplace equation, i.e., V¥ = 0 in a region
D C R3, then ® = %\I’(%;'F) solves also the Laplace equation, i.e., V2® = 0.
Here a is a constant.

(b) Let R=7—7' = (z — )i+ (y—y')j + (z — 2')k and
R=|B|l =y -2+ @-y)+(z—72)
. Show that VQ% = —Anx§(F—7') in D C R3.
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Phase portrait of the non-linear system

Critical point: (1,1)

From the linearized system: saddle
From the phase portrait: saddle

Critical point: (—1,—1)

From the linearized system: spiral source

From the phase portrait: spiral source
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