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Classifying Quadratic Forms

“Beeck :

AY : When A is an »xn matrix, the quadratic form Q(x) = xTAx is a real-valued functioﬁ |

D, C . L Y s d i % [RM ] T i % F

Livear A'(Q ebra a with domain R”. We distinguish several important classes of quadratic forms by the
its App leatous type of values they assume for various X’s.

(4994_) Figure 4 displays the graphs of four quadratic forms. For each point X = (x,, x,) |

l

in the domain of a quadratic form Q, a point (x,, x,, z) is plotted, where z = Q(x). |
Notice that except at X = 0, the values of Q(x) are all positive im Fig. 4(a) and
all negative in Fig. 4(d). The horizontal cross sections of the graphs are ellipses in
Figs. 4(a) and 4(d), and hyperbolas in 4(c). '
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FIGURE 4 Graphs of quadratic forms.
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(€) z=3x]-Tx3 (d) z=-3x7-7x2 ‘
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The simple 2 x2 examples in Fig. 4 illustrate the following definitions.

DEFINITION =




