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1.


0 0 0

1 1 0

0 1 1

 2. 1, 1, 1 3. xi, (x21 + x22 + · · ·+ x2n)
1
2 4. 2, 1 5. ±1.

�! �äK=zK5©!�20©>zK(Ø�(2©§nd½�~3©.

1. �(. ?¿k��¢�5�mV§�α1, α2, · · · , αn´�|Ä§�?¿�½�
A§

½Â(x, y) = (x1, x2, · · · , xn)A(y1, y2, · · · , yn)T ,Ù¥(x1, x2, · · · , xn)T , (y1, y2, · · · , yn)T©

O��þx, y3Äα1, α2, · · · , αne��I. Xd½Â�$�=���SÈ.

2. �Ø. 7L´n��5Ã'��þ§âUSchmidt��z��IO��Ä.

3. �Ø. �~µA =

 1 0

0 1

 , B =

 1 1

0 1


4. �(. dAé¡�Aké¡¶qAk�A���A�A���kg�§���. �Ak�

½.

n! =5+4+6+5=20>

y²µ£1¤?¿λ, µ ∈ R, f = c1e
x + c2x+ c3, g = d1e

x + d2x+ d3 ∈ V :

D(λ · f + µ · g) = d
dx

(
(λc1 + µd1)e

x + (λc2 + µd2)x + (λc3 + µd3)
)

= (λc1 + µd1)e
x +

(λc2 + µd2) = λD(f) + µD(g) ∈ V§�D��5C�.

(2)D(1, x, ex) = (1, x, ex)


0 1 0

0 0 0

0 0 1

, �¤¦Ý
�A =


0 1 0

0 0 0

0 0 1


(3).{I)O�Ý
A�A�õ�ª�φA(λ) = |λ− A| = λ2(λ− 1)§�A���0Ú1.

�\λ = 0§)�5�§−Aα = 0�A�A��þ�(1, 0, 0)T .

�\λ = 1§)�5�§(I − A)α = 0�A�A��þ�(0, 0, 1)T .

�DkA��0, 1§éA�A��þ©O�1Úex.

{II)�D�A���éA�A��þ�λÚα = c1e
x + c2x+ c3. Kd

D
(
c1e

x + c2x+ c3
)

= λ
(
c1e

x + c2x+ c3
)

= c1e
x + c2.

1



1 2� � 3�

?
λ = 0�c1 = c2 = 0½λ = 1�c2 = c3 = 0. =D�A���0, 1§éA�A��þ

©O�1Úex.

(4). Ø�3ù��Ä§¦�D3dÄe�Ý
�±é�z¶Ï�d(3)�O��

�D�kü��5Ã'�A��þ.

o! =5+10=15>

(1) �g.�Ý
�A =


3 0 0

0 8 −6

0 −6 −1

.

(2). O�A�A���λ1 = 3, λ2 = 11, λ3 = −4.

éA�A��þ©O�α1 = (1, 0, 0)T , α2 = (0,−2, 1)T , α3 = (0, 1, 2)T .

duAkn�ØÓA��§ØÓA���A��þ��§òα1, α2, α3 ü z¿

-P1 =


1 0 0

0 − 2√
5

1√
5

0 1√
5

2√
5

§KP−11 AP1 = diag(3, 11,−4).

-P = P1 =


1 0 0

0 − 2√
5

1√
5

0 1√
5

2√
5

§KQ̄(y) = Q(x)|x=P−1y = yT
(
P−11 AP1

)
y = 3y21 +

11y22 − 4y23. duA��A��k2�§��.5�ê�2 < 3§�A��½.

Ê! =�10©>

£=⇒: ¤�Ai��ê�ki§Ai�A��þ�4�Ã'|�αi1, αi2, · · · , αiri(ri ≤ ki).

-βij�αij�\��þ§�Ý�n§Ù¥1k1+k2+· · ·+ki−1+1�1k1+k2+· · ·+ki�

©þ�¤αij§Ù{©þ�0.

K´y�þ|{βij(1 ≤ i ≤ s, 1 ≤ j ≤ ri)}�5Ã'��A�A��þ§Ó�A�A�

�þÑUL«�§���5|Ü.

u´{βij}�A�A��þ�4�Ã'|�d§?
dùü|�þ�5Ã'�§�¤

¹�þ�ê�Ó.

�A�é�z�§Akn��5Ã'�A��þ§�r1 + r2 + · · ·+ rs = n.



1 3� � 3�

�Ó�kri ≤ kiÚk1+k2+· · ·+ks = n. ��U´ri = ki(1 ≤ i ≤ s)§=z�Aikki�

�5Ã'�A��þ. u´z�AiÑ�±é�z.

£⇐=: ¤��§ez�AiÑUé�z§KAikki��5Ã'�A��þ§l


]{βij} = n§=�é�A�n��5Ã'�A��þ{βij}§u´A�±é�z.

£,§⇐=: �?¿AiiÑUé�z§K�3�_�Qi¦�Q
−1
i AiiQi = Di�é�


(1 ≤ i ≤ s). -Q = diag(Q1, Q2, · · · , Qs)§KQ�_§�Q
−1AQ = diag(D1, D2, · · · , Ds).

=A�é�z.¤

{II)�Ai�JordanIO.�Ti = diag(Ji1, · · · , Jiki)�P−1i AiPi = Ti§Kdiag(P1, · · · , Ps)

�òA�q�diag(J11, · · · , J1k1 , · · · , Js1, · · · , Jsks)§d=�A�JordanIO.. �A�

é�z⇐⇒A�Jordan¬Ñ´1�⇐⇒z�Jikjþ�1�⇐⇒z�Ai�Jordan¬þ�1�⇐⇒z

�Ai�é�z.

8! =6+4=10>

y²µ(1)�A = (α1, α2, · · · , αn)§Ù¥αi�A�1i�. dA�_�α1, α2, · · · , αn�

5Ã'§l
�±�¤Rn��|Ä.

u´�²Schmidt��z�{���|IO��Äβ1, β2, · · · , βn.

5¿�3Schmidt��zL§¥§z�βiÑ�´α1, α2, · · · , αi��5|Ü§�'

uαi�Xêo´��. u´, lÄα1, α2, · · · , αn�Äβ1, β2, · · · , βn�LÞÝ
T �þ

n�
§�é����.

ò�þ|���Ý
§=kQ = (β1, β2, · · · , βn) = (α1, α2, · · · , αn)T = AT .

d{βi}1≤i≤n�IO��Ä�Q���
.

-R = T−1§KR�þn�
§�é��þ��E,��.

u´��A�©)A = QR§Ù¥Q��
§R�þn�
�é����.

£2¤. eAkü�©)A = Q1R1 = Q2R2§÷vµQ1, Q2Ñ´��
§R1, R2Ñ´

þn�
�é����. KQ−12 Q1 = R2R
−1
1 .

5¿�Q−12 Q1���
§�R2R
−1
1 �þn�
�é��E��.


e��é�����þn�
Ó����
§K§�U´ü 
I.

u´Q−12 Q1 = R2R
−1
1 = I§=Q1 = Q2�R1 = R2. =©)��.


