
Math 342 - Spring 2019 - Assignment 2

1. Zill: Section 4.2: 8, 12, 14; 4.6: 8, 12, 24; 4.7: 4, 16, 18

2. Consider the ODE: y ′′′(x) − 6y ′′(x) + 12 y′(x) − 8y(x) = e2x. Adapt the reduction of
order techniques and the variation of parameters techniques to find the general solution.

3. Perform the method of variation of parameters on the standard form first order linear
DE:

y ′(x) + p(x)y(x) = q(x)

to find the general solution. Is this the same solution as the integrating factor ap-
proach gives? Is there an obvious relationship between the integrating factor and the
homogenous solution?

4. Construct a set of three vectors which are mutually orthogonal, assuming that the
first vector is: [3, 1, 4], and that our inner product is the familiar “dot product” from
Calculus III and Physics.

5. Consider the set of vectors v1 = [0, 1, 0, 0, 0, 0], v2 = [1, 0, 1, 0, 0, 0], v3 = [0, 1, 0, 1, 0, 0],
v4 = [0, 0, 1, 0, 1, 0], v5 = [0, 0, 0, 1, 0, 1], v6 = [0, 0, 0, 0, 1, 0], w = [3, 1, 4, 1, 5, 9]

6. Construct a set of four polynomials, pk(x), k = 0, 1, 2, 3, which are mutually orthogo-
nal, given that:

i) the degree of pk(x) is k, ii) pk(1) = 1 for all k, and iii) the inner product of any two

such polynomials is given by: (f(x), g(x)) =
∫ 2

0
f(x)g(x) dx –OR– Explain why this is

impossible.

7. Construct a set of four polynomials, pk(x), k = 0, 1, 2, 3, which are mutually orthogo-
nal, given that:

i) the degree of pk(x) is k, ii) pk(1) = 1 for all k, and iii) the inner product of any two

such polynomials is given by: f(x) · g(x) =
∫ 2

−2 xf(x)g(x) dx –OR– Explain why this
is impossible.

8. Decompose f(x) = e−x into even and odd components.
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