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λ −1 0 −1
−1 λ −1 0
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−1 0 −1 λ

∣∣∣∣∣∣∣∣∣∣
= λ2(λ− 2)(λ+ 2)

A�A��´λ1 = 0(�­)§λ2 = 2, λ3 = −2.
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∣∣∣∣∣∣∣ = (λ− 5)2(λ+ 4)
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{Ú½.

(1)�Ñ�g.f(x1, x2, ..., xn)�Ý
§±Ý
/ªL«�

g.f(x1, x2, ..., xn) = XTAX¶

(2)¦¢é¡Ý
A�A�õ�ª§?
¦ÑÙ¤k�ØÓ

A��λ1, λ2, ..., λs¶

(3)òz��A��λk�\àg�5�§|(λI −A)X = 0§

¦ÑÙÄ:)X ηk1, ηk2, ..., ηktk , k = 1, 2, ..., s¶

(4)|^��A��z�{§òηk1, ηk2, ..., ηktk��z§2ü

 z§�5���ü �þ δk1, δk2, ..., δktk , k = 1, 2, ..., s¶

(5)±δ11, δ12, ..., δ1t1 , δ21, δ22, ..., δ2t2 , ..., δs1, δs2, ..., δsts��

�þ��Ý
C§KC´��Ý
§
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K¡¢�g. f(x1, x2, ..., xn) = XTAX ��½�g.§

éA�

¢é¡Ý
A¡��½Ý
.

�¹²���n�¢�g.

f(x1, x2, ..., xn) = d1x
2
1 + d2x

2
2 + · · ·+ dnx

2
n,

Ù�½��=�dk > 0, k = 1, 2, ..., n.

¢�g.f(x1, x2, ..., xn)²�_��5C�X = CYz��

g.g(y1, y2, ..., yn)§K

f(x1, x2, ..., xn)�½��=�g(y1, y2, ..., yn)�½§

=§�_�5C�ØUC�g.��½5.
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A =

1 t 0

t 4 0

0 0 2


§�A�õ�ª

|λI −A| =

∣∣∣∣∣∣∣
λ− 1 −t 0

−t λ− 4 0

0 0 λ− 2

∣∣∣∣∣∣∣ = (λ− 2)(λ2 − 5λ+ 4− t2)

kn�A��λ1 = 2, λ2 =
5+
√
9+4t2

2 , λ3 =
5−
√
9+4t2

2

�¦�f(x1, x2, x3)�½§7L��I

{
5+
√
9+4t2

2 > 0
5−
√
9+4t2

2 > 0

)�§−2 < t < 2. =−2 < t < 2�§f(x1, x2, x3)�½.

�²Æ� �5�ê1ÊÙµÝ
��d!�q�ÜÓ



5.4 Ý
ÜÓé�z�A^))¢�g.

5.4Ý
ÜÓé�z�A^))¢�g.

)�g.éA�Ý


A =

1 t 0

t 4 0

0 0 2



§�A�õ�ª

|λI −A| =

∣∣∣∣∣∣∣
λ− 1 −t 0

−t λ− 4 0

0 0 λ− 2

∣∣∣∣∣∣∣ = (λ− 2)(λ2 − 5λ+ 4− t2)

kn�A��λ1 = 2, λ2 =
5+
√
9+4t2

2 , λ3 =
5−
√
9+4t2

2

�¦�f(x1, x2, x3)�½§7L��I

{
5+
√
9+4t2

2 > 0
5−
√
9+4t2

2 > 0

)�§−2 < t < 2. =−2 < t < 2�§f(x1, x2, x3)�½.

�²Æ� �5�ê1ÊÙµÝ
��d!�q�ÜÓ



5.4 Ý
ÜÓé�z�A^))¢�g.

5.4Ý
ÜÓé�z�A^))¢�g.

)�g.éA�Ý


A =

1 t 0

t 4 0

0 0 2


§�A�õ�ª

|λI −A| =

∣∣∣∣∣∣∣
λ− 1 −t 0

−t λ− 4 0

0 0 λ− 2

∣∣∣∣∣∣∣

= (λ− 2)(λ2 − 5λ+ 4− t2)

kn�A��λ1 = 2, λ2 =
5+
√
9+4t2

2 , λ3 =
5−
√
9+4t2

2

�¦�f(x1, x2, x3)�½§7L��I

{
5+
√
9+4t2

2 > 0
5−
√
9+4t2

2 > 0

)�§−2 < t < 2. =−2 < t < 2�§f(x1, x2, x3)�½.

�²Æ� �5�ê1ÊÙµÝ
��d!�q�ÜÓ



5.4 Ý
ÜÓé�z�A^))¢�g.

5.4Ý
ÜÓé�z�A^))¢�g.

)�g.éA�Ý


A =

1 t 0

t 4 0

0 0 2


§�A�õ�ª

|λI −A| =

∣∣∣∣∣∣∣
λ− 1 −t 0

−t λ− 4 0

0 0 λ− 2

∣∣∣∣∣∣∣ = (λ− 2)(λ2 − 5λ+ 4− t2)

kn�A��λ1 = 2, λ2 =
5+
√
9+4t2

2 , λ3 =
5−
√
9+4t2

2

�¦�f(x1, x2, x3)�½§7L��I

{
5+
√
9+4t2

2 > 0
5−
√
9+4t2

2 > 0

)�§−2 < t < 2. =−2 < t < 2�§f(x1, x2, x3)�½.

�²Æ� �5�ê1ÊÙµÝ
��d!�q�ÜÓ



5.4 Ý
ÜÓé�z�A^))¢�g.

5.4Ý
ÜÓé�z�A^))¢�g.

)�g.éA�Ý


A =

1 t 0

t 4 0

0 0 2


§�A�õ�ª

|λI −A| =

∣∣∣∣∣∣∣
λ− 1 −t 0

−t λ− 4 0

0 0 λ− 2

∣∣∣∣∣∣∣ = (λ− 2)(λ2 − 5λ+ 4− t2)

kn�A��λ1 = 2, λ2 =
5+
√
9+4t2

2 , λ3 =
5−
√
9+4t2

2

�¦�f(x1, x2, x3)�½§7L��I

{
5+
√
9+4t2

2 > 0
5−
√
9+4t2

2 > 0

)�§−2 < t < 2. =−2 < t < 2�§f(x1, x2, x3)�½.

�²Æ� �5�ê1ÊÙµÝ
��d!�q�ÜÓ



5.4 Ý
ÜÓé�z�A^))¢�g.

5.4Ý
ÜÓé�z�A^))¢�g.

)�g.éA�Ý


A =

1 t 0

t 4 0

0 0 2


§�A�õ�ª

|λI −A| =

∣∣∣∣∣∣∣
λ− 1 −t 0

−t λ− 4 0

0 0 λ− 2

∣∣∣∣∣∣∣ = (λ− 2)(λ2 − 5λ+ 4− t2)

kn�A��λ1 = 2, λ2 =
5+
√
9+4t2

2 , λ3 =
5−
√
9+4t2

2

�¦�f(x1, x2, x3)�½§7L��I

{
5+
√
9+4t2

2 > 0
5−
√
9+4t2

2 > 0

)�§−2 < t < 2. =−2 < t < 2�§f(x1, x2, x3)�½.

�²Æ� �5�ê1ÊÙµÝ
��d!�q�ÜÓ



5.4 Ý
ÜÓé�z�A^))¢�g.

5.4Ý
ÜÓé�z�A^))¢�g.

)�g.éA�Ý


A =

1 t 0

t 4 0

0 0 2


§�A�õ�ª

|λI −A| =

∣∣∣∣∣∣∣
λ− 1 −t 0

−t λ− 4 0

0 0 λ− 2

∣∣∣∣∣∣∣ = (λ− 2)(λ2 − 5λ+ 4− t2)

kn�A��λ1 = 2, λ2 =
5+
√
9+4t2

2 , λ3 =
5−
√
9+4t2

2

�¦�f(x1, x2, x3)�½§7L��I

{
5+
√
9+4t2

2 > 0
5−
√
9+4t2

2 > 0

)�§−2 < t < 2.

=−2 < t < 2�§f(x1, x2, x3)�½.

�²Æ� �5�ê1ÊÙµÝ
��d!�q�ÜÓ



5.4 Ý
ÜÓé�z�A^))¢�g.

5.4Ý
ÜÓé�z�A^))¢�g.

)�g.éA�Ý


A =

1 t 0

t 4 0

0 0 2


§�A�õ�ª

|λI −A| =

∣∣∣∣∣∣∣
λ− 1 −t 0

−t λ− 4 0

0 0 λ− 2

∣∣∣∣∣∣∣ = (λ− 2)(λ2 − 5λ+ 4− t2)

kn�A��λ1 = 2, λ2 =
5+
√
9+4t2

2 , λ3 =
5−
√
9+4t2

2

�¦�f(x1, x2, x3)�½§7L��I

{
5+
√
9+4t2

2 > 0
5−
√
9+4t2

2 > 0

)�§−2 < t < 2. =−2 < t < 2�§f(x1, x2, x3)�½.
�²Æ� �5�ê1ÊÙµÝ
��d!�q�ÜÓ



5.4 Ý
ÜÓé�z�A^))¢�g.

Thank you!
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