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EXAMPLE 5 Let A be the matrix in Example 3 and let u; be a unit eigenvector
corresponding to the greatest eigenvalue of A. Find the maximum value of x”Ax subject

to the conditions

xx=1, x'u;=0 4)

SOLUTION From Example 3, the second greatest eigenvalue of A is A = 3. Solve
(A — 31)x = 0 to find an eigenvector, and normalize it to obtain

1//6
u = 1/\f6
-2//6

The vector u, is automatically orthogonal to u; because the vectors correspond to differ-
ent eigenvalues. Thus the maximum of x’Ax subject to the constraints in (4) is 3, attained

when X = u,.

Practice Problems

1. Let Q(x) = 3x12 + 3x§ + 2x1x,. Find a change of variable that transforms Q into
a quadratic form with no cross-product term, and give the new quadratic form.

2. With Q as in Problem 1, find the maximum value of Q(x) subject to the constraint

T.

x'x = 1, and find a unit vector at which the maximum is attained.

The maximum value of Q(x)
subject to x”x = 1 is 4.

1. The matrix of the quadratic formis A = |: 3

Solutions to Practice Problems

1
1 3

4 and 2, and corresponding unit eigenvectors, |: l/ﬂj| and |:_1/ﬁ:|. So the

]. It is easy to find the eigenvalues,

/2 1/v/2

desired change of variableisx = Py, where P = |: :;g _ifj—g] (A common

error here is to forget to normalize the eigenvectors.) The new quadratic form is
y'Dy = 4yf + 2y3.

. The maximum of Q(x), for a unit vector X, is 4 and the maximum is attained at

1/v2

. . |1 .
the unit eigenvector 1/\/5 . [A common 1ncorrect answer 18 . This vector

0

maximizes the quadratic form y’Dy instead of Q(x).]
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