
MST 352/652
Homework #8

Due Date: March 19. 2019

Problems for everyone
1. pg. Ll9-151. #423. #4.24 #4.2.7. #1.2.8

2. Consider the follovmg initial—boundary value problem:

0 o.. rE [O,2n-.

viol) = 1. nLr,t).= 2

o(,0) = p.

(a) Calculate the sread state solution fo this initial—boundary value problem.
(b) Solve this liii al boundary value problem.

3. Consider the following initial—boundary value problem:

= — 0, rE [0,1],
u(0. i) = o(l, I) = 0.

-oCr. 0) = x(1
—

(a) Using separation of variables solve this initial—boundary value probleni.

(b) Using your solution. calculate 1in ii (x, t)
(c) Are there any steady state solutions to tins equation? If so. what are they?

4. Consider t lie following initial—boundary value problem:

00 o1, r C [0,
0110. I) o (ir, t) = 0.

o(.z-. 0) = cos2(x).
v.0) = cos(3:c)

(a) Solve this initial—bound ar’ ‘-aloe problem.
h) Using software such as Matlab. Marheniatica. etc sketch the solution for t = 0. I = /2.

= Jr. I = 3r /2. and I 2r.
Ic) Sketch a contour plot ol your solution as a function of p and t. (If von want to. you can

use software to rIo this.)
(d) Describe qualitatively the behavior of the solution.
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2 Graduate Problems
1. pg. 149-151, #4.2.10. #4.2.11

2. Consider the following iiiitial—bonndarv value problem:

= u1’. i € [0.

u(0, fl = o(T-. t) 0.

a(r. 0) sin2(.r).
i, (s, 0) = 0.

(a) Solve this hilt ial—bouiidarv ;‘al no problem -

(h) L’sing software such as Mariab. N lat hemat ica . etc sketch the solution for = 0, 1 = r/2.
3i,/2. and t 2 using 20 terms in the Fourier series.

(c) Sketch a contonr plot of voir solution as a function of ;r and i . (If von want to. von can
use software to (10 this.)

Cd) l)cscribe quaIitativel’ the behavior of the solution,
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I

#4
n[2o11=u[t,x):=l/2+Cos[2*tJ*Cos[2*xJ/2+Sin(3*t]*Cos[3*xj/3

Snapshots in time
InI2OgJ:= Plot[(utO, x], u[,rf 2, xJ, u[7r, x], u[3*,r/2, xJ, u[2*n, x]), (x, 0, it),

PlotRange-. (-1, 2), AxesLabel -.
Axesstyle .-. (Black, Black), TicksStyle -, Direccive[”Label”

u(t,x)
2.0

Contour Plot
1nt2191:= contourplot [u [t, xJ , (x, 0, it), (t, 0, 4 * it),

Framet*bel -. {“x, “t’}, PiotLegends —. “Expressions”,
Franiestyle -, (Black, Black), FrarneTicksstyle • Directive[”Labei”, 141]

I_—
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8fl(jD
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2DCzJD cC
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0.0 0.5 1.0 1.5 2.0 2.5 3.0

x

Out(209]=

Expressions’,

1.5

1.0

0.5

-0.5

-1.0

‘u(t,x)”), PlotLegends-.
, 141]

— u(O, x)

— uH,x)

— u(rr, x)

— u(2 it, x)0.5 1.0 1.5 2.0 2.5

4-

OutI2l9J



GP#2
InI222l.U[t,X] :=Exp[—t/21.Surn[8/(Jr*(2.n—l)

cos [sqrt [(2 * n — 1) ‘“2 — 1] / 2 * t] * Sin [(2

Snapshots in time
n[224) Plot [ (u [0, x) , u [n / 2, x], u [r, xJ U [3 * ,r / 2, x]

PlotRange-. (0, 1), AxesLabel-, f”t”, u(t,x)
AxesStyle -, (Black, Black), TicksStyle -.

u(t,x)
1.0

0.-

0.-

0.4

Contour Plot
InI22z] ContourPlot[u[t, x], (x, 0, ,r), (t, 0, 2*n), FrameLabel-, {“x”, ‘t},

PlotLegends —* Expressions, Framestyle —* (Black, Black),
FramepicksStyle -. Directive[Label”, 14], PlotRange -. (0, 1)]

0.5 1.0 1.5 2.0 2.5 3.0
x

* (4— (2 * n—i) 2)) *

* n —1) * x], (n, 1, 20)]

u[2 *7r, x]), (x, 0, yr),

“}, Plotbegends -, Expressions,
Directive[’Label”, 14]]

Cti:I224=

0.2

— u(O, x)

u(,x)

u(rr, x)

• uHx)

— u(2n,x)
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