Math 54 Discussion section 212, 217 November 14, 2014

Quiz 11

1. Solve the initial value problem

d2y

22 tu=0 y(0) =1, y'(0) = 1.

The auxiliary equation is 72 + 1 = 0, so it has complex roots 7 = +i. So, {sint, cost} spans
the solution set. Let y(t) = cisint + cacost. Then, y(0) = c2 and ¥/'(0) = ¢1, so we get
Cl = Cy = 1.

Answer. y(t) = cost + sint.

2. Do orthogonally diagonalization for
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A—X = |0 —X 0. So, the characteristic polynomial is —A\(A? — 1). There are 3
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eigenvalues : —1, 0, 1. Respectively, eigenvectors are | 0 1|, |0|. For orthogonally
-1 0 1
diagonalization, we need an orthonormal set. So, let
1 1 -
2 0 V2 -1 0 O
P=| 0 1 0|adD=|0 0 0
1 1
50 5 0 0 1]

Then, they satisfy A = PDP~!, P is orthogonal, and D is diagonal.
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1. Do orthogonally diagonalization for
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[Hint] Orthogonally diagonalize = Find an orthogonal matrix P and a diagonal matrix D such
that A= PDPT (or A= PDP™!).

—-A

A— M = [ 5 g E )\] So, the characteristic polynomial is A2 — 8\ — 9 = (A — 9)(A + 1).

There are 2 eigenvalues : —1 and 9. Corresponding eigenvectors are [_13} and B] Since

we need an orthonormal set other than just an orthogonal set, we have to normalize those
vectors and let

P= 0 9|

V10 V10

Then, P is an orthogonal matrix and D is diagonal. Also, they satisfy A = PDP~! (or A =
PDPT).
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2. Solve the initial value problem

y' =5y —6y=0, y(0)=1,y(0)=-1

The auxiliary equation is 72 — 57 — 6 = 0 and (r — 6)(r + 1) = 0. So, a general solution is of
the form

y(t) = c1€% + cpet.
On one hand, y(0) = ¢; + c2. On the other hand, y(0) = 1 is given. Similarly, ¥'(0) = —1 and
y'(0) = 6¢1 — co. Hence, ¢; =0, ca = 1.

Answer. y(t) = e~ .



