
5.4 Ý
ÜÓé�z�A^))¢�g.

�5�ê

1ÊÙµÝ
��d!�q�ÜÓ

�²Æ� êÆ�ÚOÆ�

�²Æ� �5�ê1ÊÙµÝ
��d!�q�ÜÓ



5.4 Ý
ÜÓé�z�A^))¢�g.

8¹

1 5.4 Ý
ÜÓé�z�A^))¢�g.

�²Æ� �5�ê1ÊÙµÝ
��d!�q�ÜÓ



5.4 Ý
ÜÓé�z�A^))¢�g.

5.4Ý
ÜÓé�z�A^))¢�g.

'ui1x1; x2; :::; xn�¢Xê�gàgõ�ª

f(x1; x2; :::; xn) = b11x
2
1 + b12x1x2 + � � �+ b1nx1xn

+b22x
2
2 + b23x2x3 + � � �+ b2nx2xn

...

+bn�1n�1x
2
n�1 + bn�1nxn�1xn + bnnx

2
n

¡�'ui1x1; x2; :::; xn�n�¢�g..

Pakk�f(x1; x2; :::; xn)¥x2k��Xê§=§akk = bkk:

aij�f(x1; x2; :::; xn)¥��� xixjXê���§

=§ aij = 1
2bij ; i < j; i; j = 1; 2; :::; n: -aji = aij .

±aij�����Ý
 A =

0BBBB@
a11 a12 � � � a1n

a21 a22 � � � a2n
...

...
...

an1 an2 � � � ann

1CCCCA

�²Æ� �5�ê1ÊÙµÝ
��d!�q�ÜÓ



5.4 Ý
ÜÓé�z�A^))¢�g.

5.4Ý
ÜÓé�z�A^))¢�g.

'ui1x1; x2; :::; xn�¢Xê�gàgõ�ª

f(x1; x2; :::; xn) = b11x
2
1 + b12x1x2 + � � �+ b1nx1xn

+b22x
2
2 + b23x2x3 + � � �+ b2nx2xn

...

+bn�1n�1x
2
n�1 + bn�1nxn�1xn + bnnx

2
n

¡�'ui1x1; x2; :::; xn�n�¢�g..

Pakk�f(x1; x2; :::; xn)¥x2k��Xê§=§akk = bkk:

aij�f(x1; x2; :::; xn)¥��� xixjXê���§

=§ aij = 1
2bij ; i < j; i; j = 1; 2; :::; n: -aji = aij .

±aij�����Ý
 A =

0BBBB@
a11 a12 � � � a1n

a21 a22 � � � a2n
...

...
...

an1 an2 � � � ann

1CCCCA

�²Æ� �5�ê1ÊÙµÝ
��d!�q�ÜÓ



5.4 Ý
ÜÓé�z�A^))¢�g.

5.4Ý
ÜÓé�z�A^))¢�g.

'ui1x1; x2; :::; xn�¢Xê�gàgõ�ª

f(x1; x2; :::; xn) = b11x
2
1 + b12x1x2 + � � �+ b1nx1xn

+b22x
2
2 + b23x2x3 + � � �+ b2nx2xn

...

+bn�1n�1x
2
n�1 + bn�1nxn�1xn + bnnx

2
n

¡�'ui1x1; x2; :::; xn�n�¢�g..

Pakk�f(x1; x2; :::; xn)¥x2k��Xê§

=§akk = bkk:

aij�f(x1; x2; :::; xn)¥��� xixjXê���§

=§ aij = 1
2bij ; i < j; i; j = 1; 2; :::; n: -aji = aij .

±aij�����Ý
 A =

0BBBB@
a11 a12 � � � a1n

a21 a22 � � � a2n
...

...
...

an1 an2 � � � ann

1CCCCA

�²Æ� �5�ê1ÊÙµÝ
��d!�q�ÜÓ



5.4 Ý
ÜÓé�z�A^))¢�g.

5.4Ý
ÜÓé�z�A^))¢�g.

'ui1x1; x2; :::; xn�¢Xê�gàgõ�ª

f(x1; x2; :::; xn) = b11x
2
1 + b12x1x2 + � � �+ b1nx1xn

+b22x
2
2 + b23x2x3 + � � �+ b2nx2xn

...

+bn�1n�1x
2
n�1 + bn�1nxn�1xn + bnnx

2
n

¡�'ui1x1; x2; :::; xn�n�¢�g..

Pakk�f(x1; x2; :::; xn)¥x2k��Xê§=§akk = bkk:

aij�f(x1; x2; :::; xn)¥��� xixjXê���§

=§ aij = 1
2bij ; i < j; i; j = 1; 2; :::; n: -aji = aij .

±aij�����Ý
 A =

0BBBB@
a11 a12 � � � a1n

a21 a22 � � � a2n
...

...
...

an1 an2 � � � ann

1CCCCA

�²Æ� �5�ê1ÊÙµÝ
��d!�q�ÜÓ



5.4 Ý
ÜÓé�z�A^))¢�g.

5.4Ý
ÜÓé�z�A^))¢�g.

'ui1x1; x2; :::; xn�¢Xê�gàgõ�ª

f(x1; x2; :::; xn) = b11x
2
1 + b12x1x2 + � � �+ b1nx1xn

+b22x
2
2 + b23x2x3 + � � �+ b2nx2xn

...

+bn�1n�1x
2
n�1 + bn�1nxn�1xn + bnnx

2
n

¡�'ui1x1; x2; :::; xn�n�¢�g..

Pakk�f(x1; x2; :::; xn)¥x2k��Xê§=§akk = bkk:

aij�f(x1; x2; :::; xn)¥��� xixjXê���§

=§ aij = 1
2bij ; i < j; i; j = 1; 2; :::; n: -aji = aij .

±aij�����Ý
 A =

0BBBB@
a11 a12 � � � a1n

a21 a22 � � � a2n
...

...
...

an1 an2 � � � ann

1CCCCA

�²Æ� �5�ê1ÊÙµÝ
��d!�q�ÜÓ



5.4 Ý
ÜÓé�z�A^))¢�g.

5.4Ý
ÜÓé�z�A^))¢�g.

'ui1x1; x2; :::; xn�¢Xê�gàgõ�ª

f(x1; x2; :::; xn) = b11x
2
1 + b12x1x2 + � � �+ b1nx1xn

+b22x
2
2 + b23x2x3 + � � �+ b2nx2xn

...

+bn�1n�1x
2
n�1 + bn�1nxn�1xn + bnnx

2
n

¡�'ui1x1; x2; :::; xn�n�¢�g..

Pakk�f(x1; x2; :::; xn)¥x2k��Xê§=§akk = bkk:

aij�f(x1; x2; :::; xn)¥��� xixjXê���§

=§ aij = 1
2bij ; i < j; i; j = 1; 2; :::; n:

-aji = aij .

±aij�����Ý
 A =

0BBBB@
a11 a12 � � � a1n

a21 a22 � � � a2n
...

...
...

an1 an2 � � � ann

1CCCCA

�²Æ� �5�ê1ÊÙµÝ
��d!�q�ÜÓ



5.4 Ý
ÜÓé�z�A^))¢�g.

5.4Ý
ÜÓé�z�A^))¢�g.

'ui1x1; x2; :::; xn�¢Xê�gàgõ�ª

f(x1; x2; :::; xn) = b11x
2
1 + b12x1x2 + � � �+ b1nx1xn

+b22x
2
2 + b23x2x3 + � � �+ b2nx2xn

...

+bn�1n�1x
2
n�1 + bn�1nxn�1xn + bnnx

2
n

¡�'ui1x1; x2; :::; xn�n�¢�g..

Pakk�f(x1; x2; :::; xn)¥x2k��Xê§=§akk = bkk:

aij�f(x1; x2; :::; xn)¥��� xixjXê���§

=§ aij = 1
2bij ; i < j; i; j = 1; 2; :::; n: -aji = aij .

±aij�����Ý
 A =

0BBBB@
a11 a12 � � � a1n

a21 a22 � � � a2n
...

...
...

an1 an2 � � � ann

1CCCCA

�²Æ� �5�ê1ÊÙµÝ
��d!�q�ÜÓ



5.4 Ý
ÜÓé�z�A^))¢�g.

5.4Ý
ÜÓé�z�A^))¢�g.

'ui1x1; x2; :::; xn�¢Xê�gàgõ�ª

f(x1; x2; :::; xn) = b11x
2
1 + b12x1x2 + � � �+ b1nx1xn

+b22x
2
2 + b23x2x3 + � � �+ b2nx2xn

...

+bn�1n�1x
2
n�1 + bn�1nxn�1xn + bnnx

2
n

¡�'ui1x1; x2; :::; xn�n�¢�g..

Pakk�f(x1; x2; :::; xn)



5.4 Ý
ÜÓé�z�A^))¢�g.

5.4Ý
ÜÓé�z�A^))¢�g.

K§A´��n�¢é¡Ý
§�df(x1; x2; :::; xn)�Xê�

�(½.

¡��g.f(x1; x2; :::; xn) �Ý
.

PX =

0BBBB@
x1

x2
...

xn

1CCCCA§K

XTAX =
�
x1 x2 � � � xn

�
0BBBB@
a11 a12 � � � a1n

a21 a22 � � � a2n
...

...
...

an1 an2 � � � ann

1CCCCA
0BBBB@
x1

x2
...

xn

1CCCCA

�²Æ� �5�ê1ÊÙµÝ
��d!�q�ÜÓ



5.4 Ý
ÜÓé�z�A^))¢�g.

5.4Ý
ÜÓé�z�A^))¢�g.

K§A´��n�¢é¡Ý
§�df(x1; x2; :::; xn)�Xê�

�(½.¡��g.f(x1; x2; :::; xn) �Ý
.

PX =

0BBBB@
x1

x2
...

xn

1CCCCA§K

XTAX =
�
x1 x2 � � � xn

�
0BBBB@
a11 a12 � � � a1n

a21 a22 � � � a2n
...

...
...

an1 an2 � � � ann

1CCCCA
0BBBB@
x1

x2
...

xn

1CCCCA

�²Æ� �5�ê1ÊÙµÝ
��d!�q�ÜÓ



5.4 Ý
ÜÓé�z�A^))¢�g.

5.4Ý
ÜÓé�z�A^))¢�g.

K§A´��n�¢é¡Ý
§�df(x1; x2; :::; xn)�Xê�

�(½.¡��g.f(x1; x2; :::; xn) �Ý
.

PX =

0BBBB@
x1

x2
...

xn

1CCCCA§K

XTAX =
�
x1 x2 � � � xn

�
0BBBB@
a11 a12 � � � a1n

a21 a22 � � � a2n
...

...
...

an1 an2 � � � ann

1CCCCA
0BBBB@
x1

x2
...

xn

1CCCCA

�²Æ� �5�ê1ÊÙµÝ
��d!�q�ÜÓ



5.4 Ý
ÜÓé�z�A^))¢�g.

5.4Ý
ÜÓé�z�A^))¢�g.

= a11x
2
1 + (a12 + a21)x1x2 + � � �+ (a1n + an1)x1xn

+a22x
2
2 + (a23 + a32)x2x3 + � � �+ (a2n + an2)x2xn

...

+an�1n�1x
2
n�1 + (an�1n + ann�1)xn�1xn + annx

2
n

=
�
f(x1; x2; :::; xn)

�
:

r���

�
a
�
�a�Ów�§

Kf(x1; x2; :::; xn) = XTAX§Ù¥Ý
A��g.�Ý
.

~X§�g.

f(x1; x2; x3) = x21 + 2x1x2 + 2x1x3 + 2x22 + 4x2x3 + 3x23§

Ý
L«µ

f(x1; x2; x3) =
�
x1 x2 x3

�0B@1 1 1

1 2 2

1 2 3

1CA
0B@x1x2
x3

1CA

�²Æ� �5�ê1ÊÙµÝ
��d!�q�ÜÓ



5.4 Ý
ÜÓé�z�A^))¢�g.

5.4Ý
ÜÓé�z�A^))¢�g.

= a11x
2
1 + (a12 + a21)x1x2 + � � �+ (a1n + an1)x1xn

+a22x
2
2 + (a23 + a32)x2x3 + � � �+ (a2n + an2)x2xn

...

+an�1n�1x
2
n�1 + (an�1n + ann�1)xn�1xn + annx

2
n

=
�
f(x1; x2; :::; xn)

�
:

r���

�
a
�
�a�Ów�§

Kf(x1; x2; :::; xn) = XTAX§Ù¥Ý
A��g.�Ý
.

~X§�g.

f(x1; x2; x3) = x21 + 2x1x2 + 2x1x3 + 2x22 + 4x2x3 + 3x23§

Ý
L«µ

f(x1; x2; x3) =
�
x1 x2 x3

�0B@1 1 1

1 2 2

1 2 3

1CA
0B@x1x2
x3

1CA

�²Æ� �5�ê1ÊÙµÝ
��d!�q�ÜÓ



5.4 Ý
ÜÓé�z�A^))¢�g.

5.4Ý
ÜÓé�z�A^))¢�g.

= a11x
2
1 + (a12 + a21)x1x2 + � � �+ (a1n + an1)x1xn

+a22x
2
2 + (a23 + a32)x2x3 + � � �+ (a2n + an2)x2xn

...

+an�1n�1x
2
n�1 + (an�1n + ann�1)xn�1xn + annx

2
n

=
�
f(x1; x2; :::; xn)

�
:

r���

�
a
�
�a�Ów�§

Kf(x1; x2; :::; xn) = XTAX  10.90959/F80 7.97Tf 18.076 /F88 12304.00009091 T.5.12
891 T.5.129701 Tf 11.083 -1.636 Td [(2)]TJ/F82 10.9091 Tf 4.732 1.636 T 2 ; :::; x

w w



5.4 Ý
ÜÓé�z�A^))¢�g.

5.4Ý
ÜÓé�z�A^))¢�g.

= a11x
2
1 + (a12 + a21)x1x2 + � � �+ (a1n + an1)x1xn

+a22x
2
2 + (a23 + a32)x2x3 + � � �+ (a2n + an2)x2xn

...

+an�1n�1x
2
n�1 + (an�1n + ann�1)xn�1xn + annx

2
n

=
�
f(x1; x2; :::; xn)

�
:

r���

�
a
�
�a�Ów�§

Kf(x1; x2; :::; xn) = XTAX§Ù¥Ý
A��g.�Ý
.

~X§�g.

f(x1; x2; x3) = x21 + 2x1x2 + 2x1x3 + 2x22 + 4x2x3 + 3x23§

Ý
L«µ

f(x1; x2; x3) =
�
x1 x2 x3

�0B@1 1 1

1 2 2

1 2 3

1CA
0B@x1x2
x3

1CA

�²Æ� �5�ê1ÊÙµÝ
��d!�q�ÜÓ



5.4 Ý
ÜÓé�z�A^))¢�g.

5.4Ý
ÜÓé�z�A^))¢�g.

= a11x
2
1 + (a12 + a21)x1x2 + � � �+ (a1n + an1)x1xn

+a22x
2
2 + (a23 + a32)x2x3 + � � �+ (a2n + an2)x2xn

...

+an�1n�1x
2
n�1 + (an�1n + ann�1)xn�1xn + annx

2
n

=
�
f(x1; x2; :::; xn)

�
:

r���

�
a
�
�a�Ów�§

Kf(x1; x2; :::; xn) = XTAX§Ù¥Ý
A��g.�Ý
.

~X§�g.

f(x1; x2; x3) = x21 + 2x1x2 + 2x1x3 + 2x22 + 4x2x3 + 3x23§

Ý
L«µ

f(x1; x2; x3) =
�
x1 x2 x3

�0B@1 1 1

1 2 2

1 2 3

1CA
0B@x1x2
x3

1CA

�²Æ� �5�ê1ÊÙµÝ
��d!�q�ÜÓ



5.4 Ý
ÜÓé�z�A^))¢�g.

5.4Ý
ÜÓé�z�A^))¢�g.

= a11x
2
1 + (a12 + a21)x1x2 + � � �+ (a1n + an1)x1xn

+a22x
2
2 + (a23 + a32)x2x3 + � � �+ (a2n + an2)x2xn

...

+an�1n�1x
2
n�1 + (an�1n + ann�1)xn�1xn + annx

2
n

=
�
f(x1; x2; :::; xn)

�
:

r���

�
a
�
�a�Ów�§

Kf(x1; x2; :::; xn) = XTAX§Ù¥Ý
A��g.�Ý
.

~X§�g.

f(x1; x2; x3) = x21 + 2x1x2 + 2x1x3 + 2x22 + 4x2x3 + 3x23§

Ý
L«µ

f(x1; x2; x3) =
�
x1 x2 x3

�0B@1 1 1

1 2 2

1 2 3

1CA
0B@x1x2
x3

1CA
�²Æ� �5�ê1ÊÙµÝ
��d!�q�ÜÓ





5.4 Ý
ÜÓé�z�A^))¢�g.

5.4Ý
ÜÓé�z�A^))¢�g.

f(y1; y2; y3) = y21 + 2y22 � y23§Ý
L«µ

f(y1; y2; y3) =
�
y1 y2 y3

�0B@1 0 0

0 2 0

0 0 �1

1CA
0B@y1y2
y3

1CA :

�¹²����g.

f(y1; y2; : : : ; yn) = d1y
2
1 + d2y

2
2 + � � �+ dny

2
n ´¢�g.¥��{

/ª§^Ý
L«

f(y1; y2; : : : ; yn) =
�
y1 y2 � � � yn

�
0BBBB@
d1 0 � � � 0

0 d2 � � � 0
...

...
...

0 0 � � � dn

1CCCCA
0BBBB@
y1

y2
...

yn

1CCCCA :

�²Æ� �5�ê1ÊÙµÝ
��d!�q�ÜÓ



5.4 Ý
ÜÓé�z�A^))¢�g.

5.4Ý
ÜÓé�z�A^))¢�g.

f(y1; y2; y3) = y21 + 2y22 � y23§Ý
L«µ

f(y1; y2; y3) =
�
y1 y2 y3

�0B@1 0 0

0 2 0

0 0 �1

1CA
0B@y1y2
y3

1CA :

�¹²����g.

f(y1; y2; : : : ; yn) = d1y
2
1 + d2y

2
2 + � � �+ dny

2
n ´¢�g.¥��{

/ª§^Ý
L«

f(y1; y2; : : : ; yn) =
�
y1 y2 � � � yn

�
0BBBB@
d1 0 � � � 0

0 d2 � � � 0
...

...
...

0 0 � � � dn

1CCCCA
0BBBB@
y1

y2
...

yn

1CCCCA :

�²Æ� �5�ê1ÊÙµÝ
��d!�q�ÜÓ



5.4 Ý
ÜÓé�z�A^))¢�g.

5.4Ý
ÜÓé�z�A^))¢�g.

¯K´µ?¿�½�n�¢�g. f(x1; x2; :::; xn)§UÄé

�·���_�5CÜ8>>>><>>>>:
x1 = c11y1 + c12y2 + � � �+ c1nyn

x2 = c21y1 + c22y2 + � � �+ c2nyn
...

...

xn = cn1y1 + cn2y2 + � � �+ cnnyn

;

z�g. f(x1; x2; :::; xn)¤�¹²���g(y1; y2; :::; yn)?

£�´µU�|^¢é¡Ý
�A5§U�Ñ¯K��Y.

�²Æ� �5�ê1ÊÙµÝ
��d!�q�ÜÓ



5.4 Ý
ÜÓé�z�A^))¢�g.

5.4Ý
ÜÓé�z�A^))¢�g.

¯K´µ?¿�½�n�¢�g. f(x1; x2; :::; xn)§UÄé

�·���_�5CÜ8>>>><>>>>:
x1 = c11y1 + c12y2 + � � �+ c1nyn

x2 = c21y1 + c22y2 + � � �+ c2nyn
...

...

xn = cn1y1 + cn2y2 + � � �+ cnnyn

;

z�g. f(x1; x2; :::; xn)¤�¹²���g(y1; y2; :::; yn)?

£�´µU�|^¢é¡Ý
�A5§U�Ñ¯K��Y.

�²Æ� �5�ê1ÊÙµÝ
��d!�q�ÜÓ



5.4 Ý
ÜÓé�z�A^))¢�g.

5.4Ý
ÜÓé�z�A^))¢�g.

¯K´µ?¿�½�n�¢�g. f(x1; x2; :::; xn)§UÄé

�·���_�5CÜ8>>>><>>>>:
x1 = c11y1 + c12y2 + � � �+ c1nyn

x2 = c21y1 + c22y2 + � � �+ c2nyn
...

...

xn = cn1y1 + cn2y2 + � � �+ cnnyn

;

z�g. f(x1; x2; :::; xn)¤�¹²���g(y1; y2; :::; yn)?

£�´µ

U�|^¢é¡Ý
�A5§U�Ñ¯K��Y.

�²Æ� �5�ê1ÊÙµÝ
��d!�q�ÜÓ



5.4 Ý
ÜÓé�z�A^))¢�g.

5.4Ý
ÜÓé�z�A^))¢�g.

¯K´µ?¿�½�n�¢�g. f(x1; x2; :::; xn)§UÄé

�·���_�5CÜ8>>>><>>>>:
x1 = c11y1 + c12y2 + � � �+ c1nyn

x2 = c21y1 + c22y2 + � � �+ c2nyn
...

...

xn = cn1y1 + cn2y2 + � � �+ cnnyn

;

z�g. f(x1; x2; :::; xn)¤�¹²���g(y1; y2; :::; yn)?

£�´µU�

|^¢é¡Ý
�A5§U�Ñ¯K��Y.

�²Æ� �5�ê1ÊÙµÝ
��d!�q�ÜÓ



5.4 Ý
ÜÓé�z�A^))¢�g.

5.4Ý
ÜÓé�z�A^))¢�g.

¯K´µ?¿�½�n�¢�g. f(x1; x2; :::; xn)§UÄé

�·���_�5CÜ8>>>><>>>>:
x1 = c11y1 + c12y2 + � � �+ c1nyn

x2 = c21y1 + c22y2 + � � �+ c2nyn
...

...

xn = cn1y1 + cn2y2 + � � �+ cnnyn

;

z�g. f(x1; x2; :::; xn)¤�¹²���g(y1; y2; :::; yn)?

£�´µU�|^¢é¡Ý
�A5§U�Ñ¯K��Y.

�²Æ� �5�ê1ÊÙµÝ
��d!�q�ÜÓ



5.4 Ý
ÜÓé�z�A^))¢�g.

5.4Ý
ÜÓé�z�A^))¢�g.

P

X =

0BBBB@
x1

x2
...

xn

1CCCCA ;

Y =

0BBBB@
y1

y2
...

yn

1CCCCA ; C =

0BBBB@
c11 c12 � � � c1n

c21 c22 � � � c2n
...

...
...

cn1 cn2 � � � cnn

1CCCCA ;

K�_��5CÜ8>>>><>>>>:
x1 = c11y1 + c12y2 + � � �+ c1nyn

x2 = c21y1 + c22y2 + � � �+ c2nyn
...

...

xn = cn1y1 + cn2y2 + � � �+ cnnyn

�±L«�X = CY .

�²Æ� �5�ê1ÊÙµÝ
��d!�q�ÜÓ



5.4 Ý
ÜÓé�z�A^))¢�g.

5.4Ý
ÜÓé�z�A^))¢�g.

P

X =

0BBBB@
x1

x2
...

xn

1CCCCA ; Y =

0BBBB@
y1

y2
...

yn

1CCCCA ; C =

0BBBB@
c11 c12 � � � c1n

c21 c22 � � � c2n
...

...
...

cn1 cn2 � � � cnn

1CCCCA ;

K�_��5CÜ8>>>><>>>>:
x1 = c11y1 + c12y2 + � � �+ c1nyn

x2 = c21y1 + c22y2 + � � �+ c2nyn
...

...

xn = cn1y1 + cn2y2 + � � �+ cnnyn

�±L«�X = CY .

�²Æ� �5�ê1ÊÙµÝ
��d!�q�ÜÓ



5.4 Ý
ÜÓé�z�A^))¢�g.

5.4Ý
ÜÓé�z�A^))¢�g.

P

X =

0BBBB@
x1

x2
...

xn

1CCCCA ; Y =

0BBBB@
y1

y2
...

yn

1CCCCA ; C =

0BBBB@
c11 c12 � � � c1n

c21 c22 � � � c2n
...

...
...

cn1 cn2 � � � cnn

1CCCCA ;

K�_��5CÜ8>>>><>>>>:
x1 = c11y1 + c12y2 + � � �+ c1nyn

x2 = c21y1 + c22y2 + � � �+ c2nyn
...

...

xn = cn1y1 + cn2y2 + � � �+ cnnyn

�±L«�X = CY .

�²Æ� �5�ê1ÊÙµÝ
��d!�q�ÜÓ



5.4 Ý
ÜÓé�z�A^))¢�g.

5.4Ý
ÜÓé�z�A^))¢�g.

P

X =

0BBBB@
x1

x2
...

xn

1CCCCA ; Y =

0BBBB@
y1

y2
...

yn

1CCCCA ; C =

0BBBB@
c11 c12 � � � c1n

c21 c22 � � � c2n
...

...
...

cn1 cn2 � � � cnn

1CCCCA ;

K�_��5CÜ8>>>><>>>>:
x1 = c11y1 + c12y2 + � � �+ c1nyn

x2 = c21y1 + c22y2 + � � �+ c2nyn
...

...

xn = cn1y1 + cn2y2 + � � �+ cnnyn

�±L«�X = CY .
�²Æ� �5�ê1ÊÙµÝ
��d!�q�ÜÓ



5.4 Ý
ÜÓé�z�A^))¢�g.

5.4Ý
ÜÓé�z�A^))¢�g.

¤¢�_�5CÜ§´�3�5CÜX = CY¥§z��

|X =

0BBBB@
x1

x2
...

xn

1CCCCA��§ÑU��(½�|Y =

0BBBB@
y1

y2
...

yn

1CCCCA��§�z

��|Y =

0BBBB@
y1

y2
...

yn

1CCCCA��§ÑU��(½�|X =

0BBBB@
x1

x2
...

xn

1CCCCA��.

d�5�§|��£��§�5CÜX = CY�_��=

�C´�_Ý
.

�²Æ� �5�ê1ÊÙµÝ
��d!�q�ÜÓ



5.4 Ý
ÜÓé�z�A^))¢�g.

5.4Ý
ÜÓé�z�A^))¢�g.

¤¢�_�5CÜ§´�3�5CÜX = CY¥§z��

|X =

0BBBB@
x1

x2
...

xn

1CCCCA��§ÑU��(½�|Y =

0BBBB@
y1

y2
...

yn

1CCCCA��§�z

��|Y =

0BBBB@
y1

y2
...

yn

1CCCCA��§ÑU��(½�|X =

0BBBB@
x1

x2
...

xn

1CCCCA��.

d�5�§|��£��§�5CÜX = CY�_��=

�C´�_Ý
.

�²Æ� �5�ê1ÊÙµÝ
��d!�q�ÜÓ



5.4 Ý
ÜÓé�z�A^))¢�g.

5.4Ý
ÜÓé�z�A^))¢�g.

�_�5CÜX = CYzf(x1; x2; :::; xn) = XTAX§�

f(x1; x2; :::; xn) = (CY )TA(CY )

= Y T (CTAC)Y = g(y1; y2; :::; yn)

(CTAC)T = CTAT (CT )T = CTAC ´¢é¡Ý
§=CTAC´

¢�g.g(y1; y2; :::; yn)�Ý
.

~X§�g.

f(x1; x2; x3) = x21 + 2x1x2 + 2x1x3 + 2x22 + 4x2x3 + 3x23 =�
x1 x2 x3

�0B@1 1 1

1 2 2

1 2 3

1CA
0B@x1x2
x3

1CA
�_�5CÜ8><>:

x1 = y1 � y2
x2 = y2 � y3
x3 = y3

§=§

0B@x1x2
x3

1CA =

0B@1 �1 0

0 1 �1

0 0 1

1CA
0B@y1y2
y3

1CA

�²Æ� �5�ê1ÊÙµÝ
��d!�q�ÜÓ





5.4 Ý
ÜÓé�z�A^))¢�g.

5.4Ý
ÜÓé�z�A^))¢�g.

�_�5CÜX = CYzf(x1; x2; :::; xn) = XTAX§�

f(x1; x2; :::; xn) = (CY )TA(CY ) = Y T (CTAC)Y = g(y1; y2; :::; yn)

(CTAC)T = CTAT (CT )T = CTAC ´¢é¡Ý
§=CTAC´

¢�g.g(y1; y2; :::; yn)�Ý
.

~X§�g.

f(x1; x2; x3) = x21 + 2x1x2 + 2x1x3 + 2x22 + 4x2x3 + 3x23 =�
x1 x2 x3

�0B@1 1 1

1 2 2

1 2 3

1CA
0B@x1x2
x3

1CA
�_�5CÜ8><>:

x1 = y1 � y2
x2 = y2 � y3
x3 = y3

§=§

0B@x1x2
x3

1CA =

0B@1 �1 0

0 1 �1

0 0 1

1CA
0B@y1y2
y3

1CA

�²Æ� �5�ê1ÊÙµÝ
��d!�q�ÜÓ



5.4 Ý
ÜÓé�z�A^))¢�g.

5.4Ý
ÜÓé�z�A^))¢�g.

�_�5CÜX = CYzf(x1; x2; :::; xn) = XTAX§�

f(x1; x2; :::; xn) = (CY )TA(CY ) = Y T (CTAC)Y = g(y1; y2; :::; yn)

(CTAC)T =

CTAT (CT )T = CTAC ´¢é¡Ý
§=CTAC´

¢�g.g(y1; y2; :::; yn)�Ý
.

~X§�g.

f(x1; x2; x3) = x21 + 2x1x2 + 2x1x3 + 2x22 + 4x2x3 + 3x23 =�
x1 x2 x3

�0B@1 1 1

1 2 2

1 2 3

1CA
0B@x1x2
x3

1CA
�_�5CÜ8><>:

x1 = y1 � y2
x2 = y2 � y3
x3 = y3

§=§

0B@x1x2
x3

1CA =

0B@1 �1 0

0 1 �1

0 0 1

1CA
0B@y1y2
y3

1CA

�²Æ� �5�ê1ÊÙµÝ
��d!�q�ÜÓ



5.4 Ý
ÜÓé�z�A^))¢�g.

5.4Ý
ÜÓé�z�A^))¢�g.

�_�5CÜX = CYzf(x1; x2; :::; xn) = XTAX§�

f(x1; x2; :::; xn) = (CY )TA(CY ) = Y T (CTAC)Y = g(y1; y2; :::; yn)

(CTAC)T = CTAT (CT )T =

CTAC ´¢é¡Ý
§=CTAC´

¢�g.g(y1; y2; :::; yn)�Ý
.

~X§�g.

f(x1; x2; x3) = x21 + 2x1x2 + 2x1x3 + 2x22 + 4x2x3 + 3x23 =�
x1 x2 x3

�0B@1 1 1

1 2 2

1 2 3

1CA
0B@x1x2
x3

1CA
�_�5CÜ8><>:

x1 = y1 � y2
x2 = y2 � y3
x3 = y3

§=§

0B@x1x2
x3

1CA =

0B@1 �1 0

0 1 �1

0 0 1

1CA
0B@y1y2
y3

1CA

�²Æ� �5�ê1ÊÙµÝ
��d!�q�ÜÓ



5.4 Ý
ÜÓé�z�A^))¢�g.

5.4Ý
ÜÓé�z�A^))¢�g.

�_�5CÜX = CYzf(x1; x2; :::; xn) = XTAX§�

f(x1; x2; :::; xn) = (CY )TA(CY ) = Y T (CTAC)Y = g(y1; y2; :::; yn)

(CTAC)T = CTAT (CT )T = CTAC ´¢é¡Ý
§

=CTAC´

¢�g.g(y1; y2; :::; yn)�Ý
.

~X§�g.

f(x1; x2; x3) = x21 + 2x1x2 + 2x1x3 + 2x22 + 4x2x3 + 3x23 =�
x1 x2 x3

�0B@1 1 1

1 2 2

1 2 3

1CA
0B@x1x2
x3

1CA
�_�5CÜ8><>:

x1 = y1 � y2
x2 = y2 � y3
x3 = y3

§=§

0B@x1x2
x3

1CA =

0B@1 �1 0

0 1 �1

0 0 1

1CA
0B@y1y2
y3

1CA

�²Æ� �5�ê1ÊÙµÝ
��d!�q�ÜÓ



5.4 Ý
ÜÓé�z�A^))¢�g.

5.4Ý
ÜÓé�z�A^))¢�g.

�_�5CÜX = CYzf(x1; x2; :::; xn) = XTAX§�

f(x1; x2; :::; xn) = (CY )TA(CY ) = Y T (CTAC)Y = g(y1; y2; :::; yn)

(CTAC)T = CTAT (CT )T = CTAC ´¢é¡Ý
§=CTAC´

¢�g.g(y1; y2; :::; yn)�Ý
.

~X§�g.

f(x1; x2; x3) = x21 + 2x1x2 + 2x1x3 + 2x22 + 4x2x3 + 3x23 =�
x1 x2 x3

�0B@1 1 1

1 2 2

1 2 3

1CA
0B@x1x2
x3

1CA
�_�5CÜ8><>:

x1 = y1 � y2
x2 = y2 � y3
x3 = y3

§=§

0B@x1x2
x3

1CA =

0B@1 �1 0

0 1 �1

0 0 1

1CA
0B@y1y2
y3

1CA

�²Æ� �5�ê1ÊÙµÝ
��d!�q�ÜÓ



5.4 Ý
ÜÓé�z�A^))¢�g.

5.4Ý
ÜÓé�z�A^))¢�g.

�_�5CÜX = CYzf(x1; x2; :::; xn) = XTAX§�

f(x1; x2; :::; xn) = (CY )TA(CY ) = Y T (CTAC)Y = g(y1; y2; :::; yn)

(CTAC)T = CTAT (CT )T = CTAC ´¢é¡Ý
§=CTAC´

¢�g.g(y1; y2; :::; yn)�Ý
.

~X§�g.

f(x1; x2; x3) = x21 + 2x1x2 + 2x1x3 + 2x22 + 4x2x3 + 3x23

=�
x1 x2 x3

�0B@1 1 1

1 2 2

1 2 3

1CA
0B@x1x2
x3

1CA
�_�5CÜ8><>:

x1 = y1 � y2
x2 = y2 � y3
x3 = y3

§=§

0B@x1x2
x3

1CA =

0B@1 �1 0

0 1 �1

0 0 1

1CA
0B@y1y2
y3

1CA

�²Æ� �5�ê1ÊÙµÝ
��d!�q�ÜÓ



5.4 Ý
ÜÓé�z�A^))¢�g.

5.4Ý
ÜÓé�z�A^))¢�g.

�_�5CÜX = CYzf(x1; x2; :::; xn) = XTAX§�

f(x1; x2; :::; xn) = (CY )TA(CY ) = Y T (CTAC)Y = g(y1; y2; :::; yn)

(CTAC)T = CTAT (CT )T = CTAC ´¢é¡Ý
§=CTAC´

¢�g.g(y1; y2; :::; yn)�Ý
.

~X§�g.

f(x1; x2; x3) = x21 + 2x1x2 + 2x1x3 + 2x22 + 4x2x3 + 3x23 =�
x1 x2 x3

�0B@1 1 1

1 2 2

1 2 3

1CA
0B@x1x2
x3

1CA

�_�5CÜ8><>:
x1 = y1 � y2
x2 = y2 � y3
x3 = y3

§=§

0B@x1x2
x3

1CA =

0B@1 �1 0

0 1 �1

0 0 1

1CA
0B@y1y2
y3

1CA

�²Æ� �5�ê1ÊÙµÝ
��d!�q�ÜÓ



5.4 Ý
ÜÓé�z�A^))¢�g.

5.4Ý
ÜÓé�z�A^))¢�g.

�_�5CÜX = CYzf(x1; x2; :::; xn) = XTAX§�

f(x1; x2; :::; xn) = (CY )TA(CY ) = Y T (CTAC)Y = g(y1; y2; :::; yn)

(CTAC)T = CTAT (CT )T = CTAC ´¢é¡Ý
§=CTAC´

¢�g.g(y1; y2; :::; yn)�Ý
.

~X§�g.

f(x1; x2; x3) = x21 + 2x1x2 + 2x1x3 + 2x22 + 4x2x3 + 3x23 =�
x1 x2 x3

�0B@1 1 1

1 2 2

1 2 3

1CA
0B@x1x2
x3

1CA
�_�5CÜ8><>:

x1 = y1 � y2
x2 = y2 � y3
x3 = y3

§

=§

0B@x1x2
x3

1CA =

0B@1 �1 0

0 1 �1

0 0 1

1CA
0B@y1y2
y3

1CA

�²Æ� �5�ê1ÊÙµÝ
��d!�q�ÜÓ



5.4 Ý
ÜÓé�z�A^))¢�g.

5.4Ý
ÜÓé�z�A^))¢�g.

�_�5CÜX = CYzf(x1; x2; :::; xn) = XTAX§�

f(x1; x2; :::; xn) = (CY )TA(CY ) = Y T (CTAC)Y = g(y1; y2; :::; yn)

(CTAC)T = CTAT (CT )T = CTAC ´¢é¡Ý
§=CTAC´

¢�g.g(y1; y2; :::; yn)�Ý
.

~X§�g.

f(x1; x2; x3) = x21 + 2x1x2 + 2x1x3 + 2x22 + 4x2x3 + 3x23 =�
x1 x2 x3

�0B@1 1 1

1 2 2

1 2 3

1CA
0B@x1x2
x3

1CA
�_�5CÜ8><>:

x1 = y1 � y2
x2 = y2 � y3
x3 = y3

§=§

0B@x1x2
x3

1CA =

0B@1 �1 0

0 1 �1

0 0 1

1CA
0B@y1y2
y3

1CA
�²Æ� �5�ê1ÊÙµÝ
��d!�q�ÜÓ



5.4 Ý
ÜÓé�z�A^))¢�g.

5.4Ý
ÜÓé�z�A^))¢�g.

�\�¢�g.§K
�
x1 x2 x3

�0B@1 1 1

1 2 2

1 2 3

1CA
0B@x1x2
x3

1CA

=

�
y1 y2 y3

�0B@ 1 0 0

�1 1 0

0 �1 1

1CA
0B@1 1 1

1 2 2

1 2 3

1CA
0B@1 �1 0

0 1 �1

0 0 1

1CA
0B@y1y2
y3

1CA =

�
y1 y2 y3

�0B@1 0 0

0 1 0

0 0 1

1CA
0B@y1y2
y3

1CA = y21 + y22 + y23

=§�_�5CÜ

8><>:
x1 = y1 � y2
x2 = y2 � y3
x3 = y3

�\¢�g.

x21 + 2x1x2 + 2x1x3 + 2x22 + 4x2x3 + 3x23§

�²Æ� �5�ê1ÊÙµÝ
��d!�q�ÜÓ



5.4 Ý
ÜÓé�z�A^))¢�g.

5.4Ý
ÜÓé�z�A^))¢�g.

�\�¢�g.§K
�
x1 x2 x3

�0B@1 1 1

1 2 2

1 2 3

1CA
0B@x1x2
x3

1CA =

�
y1 y2 y3

�0B@ 13

1CA

=

�
y1 y2 y3

�0B@



5.4 Ý
ÜÓé�z�A^))¢�g.

5.4Ý
ÜÓé�z�A^))¢�g.

�\�¢�g.§K
�
x1 x2 x3

�0B@1 1 1

1 2 2

1 2 3

1CA
0B@x1x2
x3

1CA =

�
y1 y2 y3

�0B@ 1 0 0

�1 1 0

0 �1 1

1CA
0B@1 1 1

1 2 2

1 2 3

1CA
0B@1 �1 0

0 1 �1

0 0 1

1CA
0B@y1y2
y3

1CA =

�
y1 y2 y3

�0B@1 0 0

0 1 0

0 0 1

1CA
0B@y1y2
y3

1CA

= y21 + y22 + y23

=§�_�5CÜ

8><>:
x1 = y1 � y2
x2 = y2 � y3
x3 = y3

�\¢�g.

x21 + 2x1x2 + 2x1x3 + 2x22 + 4x2x3 + 3x23§

�²Æ� �5�ê1ÊÙµÝ
��d!�q�ÜÓ



5.4 Ý
ÜÓé�z�A^))¢�g.

5.4Ý
ÜÓé�z�A^))¢�g.

�\�¢�g.§K
�
x1 x2 x3

�0B@1 1 1

1 2 2

1 2 3

1CA
0B@x1x2
x3

1CA =

�
y1 y2 y3

�0B@ 1 0 0

�1 1 0

0 �1 1

1CA
0B@1 1 1

1 2 2

1 2 3

1CA
0B@1 �1 0

0 1 �1

0 0 1

1CA
0B@y1y2
y3

1CA =

�
y1 y2 y3

�0B@1 0 0

0 1 0

0 0 1

1CA
0B@y1y2
y3

1CA = y21 + y22 + y23

=§�_�5CÜ

8><>:
x1 = y1 � y2
x2 = y2 � y3
x3 = y3

�\¢�g.

x21 + 2x1x2 + 2x1x3 + 2x22 + 4x2x3 + 3x23§

�²Æ� �5�ê1ÊÙµÝ
��d!�q�ÜÓ



5.4 Ý
ÜÓé�z�A^))¢�g.

5.4Ý
ÜÓé�z�A^))¢�g.

�\�¢�g.§K
�
x1 x2 x3

�0B@1 1 1

1 2 2

1 2 3

1CA
0B@x1x2
x3

1CA =

�
y1 y2 y3

�0B@ 1 0 0

�1 1 0

0 �1 1

1CA
0B@1 1 1

1 2 2

1 2 3

1CA
0B@1 �1 0

0 1 �1

0 0 1

1CA
0B@y1y2
y3

1CA =

�
y1 y2 y3

�0B@1 0 0

0 1 0

0 0 1

1CA
0B@y1y2
y3

1CA = y21 + y22 + y23

=§�_�5CÜ

8><>:
x1 = y1 � y2
x2 = y2 � y3
x3 = y3

�\¢�g.

x21 + 2x1x2 + 2x1x3 + 2x22 + 4x2x3 + 3x23§

�²Æ� �5�ê1ÊÙµÝ
��d!�q�ÜÓ



5.4 Ý
ÜÓé�z�A^))¢�g.

5.4Ý
ÜÓé�z�A^))¢�g.

z�'ui1y1; y2; y3 ��¹²���¢�g.

y21 + y22 + y23:

¦�_��5CÜX = CYz¢�g.XTAX��¹²���I

O/§Ò´¦� Y T (CTAC)Y�¹²��§=§¦�_Ý
C§

¦�CTAC�é�Ý
.

=§¦�_��5CÜX = CYz¢�g.XTAX��¹²

���IO/§Ò��uÒ�_Ý
C§¦�¢é¡Ý
A3C

ÜC�e§z�é�
 CTAC.

Ï§z¢�g. f(x1; x2; :::; xn) = XTAX��¹²��

�IO/¯K§¢SþÒ´3ÜÓ¿Âe§¦�_Ý
C§z�

g.�Ý
Aéé�/Ý
.

�²Æ� �5�ê1ÊÙµÝ
��d!�q�ÜÓ



5.4 Ý
ÜÓé�z�A^))¢�g.

5.4Ý
ÜÓé�z�A^))¢�g.

z�'ui1y1; y2; y3 ��¹²���¢�g.

y21 + y22 + y23:

¦�_��5CÜX = CYz¢�g.XTAX��¹²���I

O/§Ò´¦� Y T (CTAC)Y�¹²��§

=§¦�_Ý
C§

¦�CTAC�é�Ý
.

=§¦�_��5CÜX = CYz¢�g.XTAX��¹²

���IO/§Ò��uÒ�_Ý
C§¦�¢é¡Ý
A3C

ÜC�e§z�é�
 CTAC.

Ï§z¢�g. f(x1; x2; :::; xn) = XTAX��¹²��

�IO/¯K§¢SþÒ´3ÜÓ¿Âe§¦�_Ý
C§z�

g.�Ý
Aéé�/Ý
.

�²Æ� �5�ê1ÊÙµÝ
��d!�q�ÜÓ



5.4 Ý
ÜÓé�z�A^))¢�g.

5.4Ý
ÜÓé�z�A^))¢�g.

z�'ui1y1; y2; y3 ��¹²���¢�g.

y21 + y22 + y23:

¦�_��5CÜX = CYz¢�g.XTAX��¹²���I

O/§Ò´¦� Y T (CTAC)Y�¹²��§=§¦�_Ý
C§

¦�CTAC�é�Ý
.

=§¦�_��5CÜX = CYz¢�g.XTAX��¹²

���IO/§Ò��uÒ�_Ý
C§¦�¢é¡Ý
A3C

ÜC�e§z�é�
 CTAC.

Ï§z¢�g. f(x1; x2; :::; xn) = XTAX��¹²��

�IO/¯K§¢SþÒ´3ÜÓ¿Âe§¦�_Ý
C§z�

g.�Ý
Aéé�/Ý
.

�²Æ� �5�ê1ÊÙµÝ
��d!�q�ÜÓ



5.4 Ý
ÜÓé�z�A^))¢�g.

5.4Ý
ÜÓé�z�A^))¢�g.

z�'ui1y1; y2; y3 ��¹²���¢�g.

y21 + y22 + y23:

¦�_��5CÜX = CYz¢�g.XTAX��¹²���I

O/§Ò´¦� Y T (CTAC)Y�¹²��§=§¦�_Ý
C§

¦�CTAC�é�Ý
.

=§¦�_��5CÜX = CYz¢�g.XTAX��¹²

���IO/§Ò��uÒ�_Ý
C§¦�¢é¡Ý
A3C

ÜC�e§z�é�
 CTAC.

Ï§z¢�g. f(x1; x2; :::; xn) = XTAX��¹²��

�IO/¯K§¢SþÒ´3ÜÓ¿Âe§¦�_Ý
C§z�

g.�Ý
Aéé�/Ý
.

�²Æ� �5�ê1ÊÙµÝ
��d!�q�ÜÓ



5.4 Ý
ÜÓé�z�A^))¢�g.

5.4Ý
ÜÓé�z�A^))¢�g.

z�'ui1y1; y2; y3 ��¹²���¢�g.

y21 + y22 + y23:

¦�_��5CÜX = CYz¢�g.XTAX��¹²���I

O/§Ò´¦� Y T (CTAC)Y�¹²��§=§¦�_Ý
C§

¦�CTAC�é�Ý
.

=§¦�_��5CÜX = CYz¢�g.XTAX��¹²

���IO/§Ò��uÒ�_Ý
C§¦�¢é¡Ý
A3C

ÜC�e§z�é�
 CTAC.

Ï§z¢�g. f(x1; x2; :::; xn) = XTAX��¹²��

�IO/¯K§¢SþÒ´3ÜÓ¿Âe§¦�_Ý
C§z�

g.�Ý
Aéé�/Ý
.

�²Æ� �5�ê1ÊÙµÝ
��d!�q�ÜÓ



5.4 Ý
ÜÓé�z�A^))¢�g.

5.4Ý
ÜÓé�z�A^))¢�g.

z¢�g.f(x1; x2; :::; xn) = XTAX��¹²���IO

/��_�5CÜX = CY¿Ø��.

~X ¢�g.

f(x1; x2; x3) = x21 + 2x22 + x23 + 2x1x2 + 2x2x3

3

8><>:
x1 = y1 � y2 + y3

x2 = y2 � y3
x3 = y3

�e§z�y21 + y22¶

3

8><>:
x1 = y1

x2 = �y1 + 2y2

x3 = y1 � 2y2 + y3

�e§z�4y22 + y23¶

ØÓ��_�5CÜzÓ���g.�IO/�UØÓ§�

ÜÓÝ
k�Ó��§é�
���u�"é����ê"ØÓ

��_�5CÜzÓ���g.�IO/�§�"��ê�Ó.

�²Æ� �5�ê1ÊÙµÝ
��d!�q�ÜÓ



5.4 Ý
ÜÓé�z�A^))¢�g.

5.4Ý
ÜÓé�z�A^))¢�g.

z¢�g.f(x1; x2; :::; xn) = XTAX��¹²���IO

/��_�5CÜX = CY¿Ø��.

~X ¢�g.

f(x1; x2; x3) = x21 + 2x22 + x23 + 2x1x2 + 2x2x3

3

8><>:
x1 = y1 � y2 + y3

x2 = y2 � y3
x3 = y3

�e§z�y21 + y22¶

3

8><>:
x1 = y1

x2 = �y1 + 2y2

x3 = y1 � 2y2 + y3

�e§z�4y22 + y23¶

ØÓ��_�5CÜzÓ���g.�IO/�UØÓ§�

ÜÓÝ
k�Ó��§é�
���u�"é����ê"ØÓ

��_�5CÜzÓ���g.�IO/�§�"��ê�Ó.

�²Æ� �5�ê1ÊÙµÝ
��d!�q�ÜÓ



5.4 Ý
ÜÓé�z�A^))¢�g.

5.4Ý
ÜÓé�z�A^))¢�g.

z¢�g.f(x1; x2; :::; xn) = XTAX��¹²���IO

/��_�5CÜX = CY¿Ø��.

~X ¢�g.

f(x1; x2; x3) = x21 + 2x22 + x23 + 2x1x2 + 2x2x3

3

8><>:
x1 = y1 � y2 + y3

x2 = y2 � y3
x3 = y3

�e§z�y21 + y22¶

3

8><>:
x1 = y1

x2 = �y1 + 2y2

x3 = y1 � 2y2 + y3

�e§z�4y22 + y23¶

ØÓ��_�5CÜzÓ���g.�IO/�UØÓ§�

ÜÓÝ
k�Ó��§é�
���u�"é����ê"ØÓ

��_�5CÜzÓ���g.�IO/�§�"��ê�Ó.

�²Æ� �5�ê1ÊÙµÝ
��d!�q�ÜÓ



5.4 Ý
ÜÓé�z�A^))¢�g.

5.4Ý
ÜÓé�z�A^))¢�g.

z¢�g.f(x1; x2; :::; xn) = XTAX��¹²���IO

/��_�5CÜX = CY¿Ø��.

~X ¢�g.

f(x1; x2; x3) = x21 + 2x22 + x23 + 2x1x2 + 2x2x3

3

8><>:
x1 = y1 � y2 + y3

x2 = y2 � y3
x3 = y3

�e§z�y21 + y22¶

3

8><>:
x1 = y1

x2 = �y1 + 2y2

x3 = y1 � 2y2 + y3

�e§z�4y22 + y23¶

ØÓ��_�5CÜzÓ���g.�IO/�UØÓ§�

ÜÓÝ
k�Ó��§é�
���u�"é����ê"ØÓ

��_�5CÜzÓ���g.�IO/�§�"��ê�Ó.

�²Æ� �5�ê1ÊÙµÝ
��d!�q�ÜÓ



5.4 Ý
ÜÓé�z�A^))¢�g.

5.4Ý
ÜÓé�z�A^))¢�g.

z¢�g.f(x1; x2; :::; xn) = XTAX��¹²���IO

/��_�5CÜX = CY¿Ø��.

~X ¢�g.

f(x1; x2; x3) = x21 + 2x22 + x23 + 2x1x2 + 2x2x3

3

8><>:
x1 = y1 � y2 + y3

x2 = y2 � y3
x3 = y3

�e§z�y21 + y22¶

3

8><>:
x1 = y1

x2 = �y1 + 2y2

x3 = y1 � 2y2 + y3

�e§z�4y22 + y23¶

ØÓ��_�5CÜzÓ���g.�IO/�UØÓ§�

ÜÓÝ
k�Ó��§é�
���u�"é����ê"

ØÓ

��_�5CÜzÓ���g.�IO/�§�"��ê�Ó.

�²Æ� �5�ê1ÊÙµÝ
��d!�q�ÜÓ



5.4 Ý
ÜÓé�z�A^))¢�g.

5.4Ý
ÜÓé�z�A^))¢�g.

z¢�g.f(x1; x2; :::; xn) = XTAX��¹²���IO

/��_�5CÜX = CY¿Ø��.

~X ¢�g.

f(x1; x2; x3) = x21 + 2x22 + x23 + 2x1x2 + 2x2x3

3

8><>:
x1 = y1 � y2 + y3

x2 = y2 � y3
x3 = y3

�e§z�y21 + y22¶

3

8><>:
x1 = y1

x2 = �y1 + 2y2

x3 = y1 � 2y2 + y3

�e§z�4y22 + y23¶

ØÓ��_�5CÜzÓ���g.�IO/�UØÓ§�

ÜÓÝ
k�Ó��§é�
���u�"é����ê"ØÓ

��_�5CÜzÓ���g.�IO/�§�"��ê�Ó.

�²Æ� �5�ê1ÊÙµÝ
��d!�q�ÜÓ



5.4 Ý
ÜÓé�z�A^))¢�g.

5.4Ý
ÜÓé�z�A^))¢�g.

ØÓ��_�5CÜzÓ���g.§�ØÓ�IO/§

�IO/¥����êÚK���ê´��(½�.

~X ¢�g.f(x1; x2; x3) = x21 � 2x1x2 � x23 + 2x2x3

3

8><>:
x1 = y1 + y2 + y3

x2 = y2 + y3

x3 = y3

�e§z�y21 � y22¶

3

8><>:
x1 = y1

x2 = y1 � y3
x3 = y1 � y2 � y3

�e§z��y22 + y23

ØÓ��_�5CÜzÓ��¢�g.kü��"²��§

�Ñ´����!��K�.

�²Æ� �5�ê1ÊÙµÝ
��d!�q�ÜÓ



5.4 Ý
ÜÓé�z�A^))¢�g.

5.4Ý
ÜÓé�z�A^))¢�g.

ØÓ��_�5CÜzÓ���g.§�ØÓ�IO/§

�IO/¥����êÚK���ê´��(½�.

~X ¢�g.f(x1; x2; x3) = x21 � 2x1x2 � x23 + 2x2x3

3

8><>:
x1 = y1 + y2 + y3

x2 = y2 + y3

x3 = y3

�e§z�y21 � y22¶

3

8><>:
x1 = y1

x2 = y1 � y3
x3 = y1 � y2 � y3

�e§z��y22 + y23

ØÓ��_�5CÜzÓ��¢�g.kü��"²��§

�Ñ´����!��K�.

�²Æ� �5�ê1ÊÙµÝ
��d!�q�ÜÓ



5.4 Ý
ÜÓé�z�A^))¢�g.

5.4Ý
ÜÓé�z�A^))¢�g.

ØÓ��_�5CÜzÓ���g.§�ØÓ�IO/§

�IO/¥����êÚK���ê´��(½�.

~X ¢�g.f(x1; x2; x3) = x21 � 2x1x2 � x23 + 2x2x3

3

8><>:
x1 = y1 + y2 + y3

x2 = y2 + y3

x3 = y3

�e§z�y21 � y22¶

3

8><>:
x1 = y1

x2 = y1 � y3
x3 = y1 � y2 � y3

�e§z��y22 + y23

ØÓ��_�5CÜzÓ��¢�g.kü��"²��§

�Ñ´����!��K�.

�²Æ� �5�ê1ÊÙµÝ
��d!�q�ÜÓ



5.4 Ý
ÜÓé�z�A^))¢�g.

5.4Ý
ÜÓé�z�A^))¢�g.

ØÓ��_�5CÜzÓ���g.§�ØÓ�IO/§

�IO/¥����êÚK���ê´��(½�.

~X ¢�g.f(x1; x2; x3) = x21 � 2x1x2 � x23 + 2x2x3

3

8><>:
x1 = y1 + y2 + y3

x2 = y2 + y3

x3 = y3

�e§z�y21 � y22¶

3

8><>:
x1 = y1

x2 = y1 � y3
x3 = y1 � y2 � y3

�e§z��y22 + y23

ØÓ��_�5CÜzÓ��¢�g.kü��"²��§

�Ñ´����!��K�.

�²Æ� �5�ê1ÊÙµÝ
��d!�q�ÜÓ



5.4 Ý
ÜÓé�z�A^))¢�g.

5.4Ý
ÜÓé�z�A^))¢�g.

ØÓ��_�5CÜzÓ���g.§�ØÓ�IO/§

�IO/¥����êÚK���ê´��(½�.

~X ¢�g.f(x1; x2; x3) = x21 � 2x1x2 � x23 + 2x2x3

3

8><>:
x1 = y1 + y2 + y3

x2 = y2 + y3

x3 = y3

�e§z�y21 � y22¶

3

8><>:
x1 = y1

x2 = y1 � y3
x3 = y1 � y2 � y3

�e§z��y22 + y23

ØÓ��_�5CÜzÓ��¢�g.kü��"²��§

�Ñ´����!��K�.

�²Æ� �5�ê1ÊÙµÝ
��d!�q�ÜÓ



5.4 Ý
ÜÓé�z�A^))¢�g.

5.4Ý
ÜÓé�z�A^))¢�g.

é¢é¡Ý
A§e¤¦�_Ý
C´��Ý
§K

C�1AC = CTAC;

�§¢é¡Ý
A§�3��Ý
C§�C�1AC = CTAC´é

�Ý
§�C���þ´A�üü���ü A��þ§é�


�é��´Ý
C����A��þéA�A��.

d¢~§�Ñ¦�_��5CÜ§z¢�g.�IO/�Ú

½Ú�{.

~5.5�¢�g.
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Thank you!
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