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HOMEWORK #5: PARTIAL DIFFERENTIAL EQUATIONS

Due: one minute after 11:59pm on April 1

Instructions:

The assignment consiststhireequestions worth, respectively, 3, 3, and 4 points.

Submit your assignmemrdectronicallyto the Email address specific to your last name as
indicated on the course website; the file containing yougassent must be named

Nane _0XXXXXX_hwN. m where ‘Nane” is your last name, XXXXXX”" is your student ID
number, and N’ is the consecutive number of the assignment; hardcopy msgioms will not
be accepted.

It is obligatory to use theurrentMATLAB template file available at
http: //ww. mat h. ncnast er. cal bpr ot as/ MATH2ZZ3a/ t enpl at e. n7 submissions non
compliant with this template will not be accepted.

Make sure to enter your name and student I.D. number in theopppte section of the
template.

Late submissions and submissions which do not comply wéhkelguidelines will not be
accepted.

All graphs should contain suitable titles and legends.
Reference:

1. "Numerical Mathematics’ by M. Grasselli and D. Pelinovsky (Jones and Bartlett,
2008), sections 10.1, 10.3-10.5.

2. "Advanced Engineering Mathematics’ by D.G. Zill and M.R. Cullen (Jones and
Bartlett, 3rd edition), sections 13.1-13.5.

. Consider the nonlinedureat equation

b =Ux—U1—U%), —1<x<1, t>0,

subject to the boundary condition$—1,t) = u(1,t) = 0 and the initial conditioru(x,0) =
1—x2. Approximate the solution of this problem with @xplicit method Discretize the
domain with the step size = 0.1 and time steg = 0.5h?. Plot the solutioru(x,t) versusx
fortimest =0, 0.25, 0.5, 0.75, 1. The graph should appearEgure 1.

. Use arexplicit methodlefined as

Ugl+1— 22Ukl +Uk—1  Ukpp) — 2Uk) + Uk 1
12 B h?

where the indicek andl correspond to the discretization xmandt, respectively, in order to
approximate the solution of theave equation

+0(t?,h?),

Ut = Uxx, O<Xx<1, t>0,

subject to the boundary condition$0,t) = u(1,t) = 0 and the initial conditionsi(x,0) =
sin(2mx) andu;(x,0) = 0. Use an equispaced grid with the step dize 0.025 and the time
stept = 0.025. Plot the solution(x,t) versusx for timest = 0, 0.125, 0.25, 0.375 0.5. The
graph should appear &sgure 2.
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3. Consider the boundary—value problem for Bwésson equation

Uxx + Uyy = T(X,Y),
where
f(xy) =x(1—-x)y(l-y), 0<x<1, 0<y<1,

subject to the zero Dirichlet boundary conditions. Use amsggpced grid with the step sizes
hx = hy = 0.25 and compute the solution of the problem usingfthi#ze—difference method
defined as

Uk+1,m— 2Ukm+Uk—1m  Ukmet — 2Um~+ Ugm—1
5 ) 5 5 5 ) — f
h)% h§ (Xkaym)a

where the indicek andm correspond to the discretization xnandy, respectively. Plot the
solutionu(x,y) using the MATLAB commandgur f . The graph should appearkigjure 3.



