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1. Expressions of quadratic form

1. Expression by the use of summation symbol
A quadratic form is the expression

2 2 2
f(xlaxza'“axn)= a X, tayx, +---+a,x,

+2a,x,x, +2a,;x, X, +--+2a, X, X

n

By putting g ; = a;, 2a;x:x;=a;xix;+ajixjxi;- Thus
n 2
f —a, x ta X i Ea Xy
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"~ 2. Expressed in the form of matrix

e anxl2 Fgs X, Edee
+ @y X, X, + Ay X5+ @y X, X,
hieba X X @ x X 0 cta x
=xi(@yxi+ayx, +--+a,x,)
+ x2(auxi tapx, +---+a,,x,)
tet xp(@mxr +a,x, 0 ta,,x,)

(all xitapx, +---+a,x, 3

=i (xla)Cz""’)Cn)
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Write A= e e e x.z .
kanl anZ i ann ) \xn )

Then a quadratic form can be written as f = x| Ax,

[N £ E=

where A is a symmetric matrix.




2. The rank of a quadratic form

As we know, given a quadratic form a symmetric
matrix is uniquely determined. Conversely, given
a symmetric matrix, itis clear that a quadratic
form can be determined. So there is one-one
correspondence between quadratic forms and
symmetric matrices.

A symmetric matrix 4 is called the matrix of the

quadratic form f provided that f = x" Ax.

f isreferred to as the quadratic form of A.

The rank of A is accordingly called the rank of f.



* Example 1.
Find the matrix of the quadratic form

f=x]+2x; —3x; +4x,x, — 6x,X,.

Solution. a =1,a,=2,a, =-3,

=g =)

alZ = aZl e 2’ a 31

13
a,, =4a,, = =

(1 2 )
Hence 4A4-12 2 —3
e =

[N £ E=



