Preblems from Math 5222 Lecture 2

Problem

J I x: (xy, %, ..., %, is a udit vector and Q = a;xw; is a real symmetric
quadratic form with nonsingular matrix 4, then the extreme values of Q are the
characteristic values of 4. Prove it. Hint: Maximize Q subject to the con-
straining condition z;#z; = 1 and deduce the system of equations (a;; — 9;;4)z; =
0, where 1 is the Lagrange multiplier.

Problems

A= (aiy') =
1 1

to the diagonal form § by the similitude transformation C14C. Show that

11 13 0 0
C = ,Cl= , and S = .
1 -1 11 0 2

Discuss the meaning of 4 when it is viewed as an operator characterizing the
deformation of space.
2. Diagonalize the matrices:

1. Reduce the matrix

1 -1 -1 -1 1 2
-1 1 =11, 0 -2 1
~1 -1 1 0 0 -3

Problem

. Discuss the transformations in which the coordinates %° are rectangular
caftesian:
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