Assignment 2

Read sections 3, 4, and 5 of MATLAB for Math303 if you are not familiar with Matlab.
Turn in the printouts of your command window, M-files, and the graphs, if any, for
each problem. Also label all the graphs.

1. Consider the initial value problem:

y// + 43/ -0
y(0)=1
y(0)=-2

We have a power series solution
y(z) = ag + arx + agx® + - -
where ap = y(0) = 1 and a; = ¢/(0) = —2. The exact solution is
y(x) = cos(2x) — sin(2z).

(a) Compute ay and a3 by hand.
(b) Write M-files for the following three functions

Yo(z) = ag + a1x + asz?
ys(x) = ap + a1z + axx® + azx
y(x) = cos(2zx) — sin(2x)
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(c) Plot the graphs of yo(z), y3(x) and y(z) on the same figure. Use different curve styles
for each curve, and label the figure appropriately.

2. Consider the initial value problem (cf. 6.4. #16 of the textbook)

1
y' + Zy’ +y=kg(t), y(0)=0, 3 (0)=0

where g(t) = ug/2(t) — us/2(t) and k > 0 is a parameter. Then the solution is

y(t) = dkusyo()h (t - ;) — dkusa(t)h (t _ g)

where

1 1
h(t) = - — ﬁe_t/s sin (37\/%> — —e " cos (37\/%> :
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Write appropriate M-files and plot the solutions for £k = 2, k = 2.5 and k£ = 3 in the same
figure using different styles for each curve.



