MATH 4242, Section 001 Homework 9 Summer 2020

Textbook: 7.1.28, 7.1.32, 7.2.24ab, 7.4.32b, 7.4.41a

Solution (7.1.28). It’s true. Let W C Hom(R? R?) be the subset of transformations T' such that T'(e1) = 0.
f£S,Tew
(S+T)(e1) =S(e1) +T(e1) =0+0=0

so that S+ 7T € W. Furthermore (¢T')(e1) = ¢T'(e1) = ¢-0 =0, so that ¢I" € W. Therefore W is a subspace.
Since it is a subspace, it must have a dimension. Recall that Hom(R2 R?) = May2(R), the set of 2 x 2

a b

matrices. If A = (c d) € W, then Ae; = 0. Writing this out in coordinates yields

(¢ 0)(0)= () =)
(30 )0 )

0 1 00 .
SoW-span((O O)’(O 1>) and dim(W) = 2.

Solution (7.4.32b). We solve the linear differential equation v’ — 9u = z 4 sin(x) using the superposition

principle. First, we find a particular solution to u” — 9u = x. We guess u = cz, since u” = 0 in this case.

Then —9u = —9¢x = z, so ¢ = —1/9. Therefore our particular solution is uj = —%a:.

Therefore,

To get the second particular solution, we solve u” — 9u = sin(x). Here we guess u = bsin(x), so that
—bsin(x) — 9bsin(z) = sin(x), and therefore —b — 9b = 1 which means b = —1/10. Therefore

1
uy = 10 sin(z).

Finally, to get the homogeneous solution to u” — 9u = 0, we guess u = €, so that (r?> — 9)e’* = 0, and

therefore 72 = 9, so that » = 3. The homogeneous solution is z(x) = c1e3® + c2e73%, and so the general
solution to the original equation is
u(@) = z(x) + ui + uy (1)
1 1
= 1% 4 e — —x — —sin(x) (2)
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