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1 .�A�n��½Ý
,�"��þX1,X2, · · · ,Xn ∈ Rn÷vXT
i AX j = 0(1≤ i 6= j ≤ n),K

X1,X2, · · · ,Xn (ÀW/�5�'0,/�5Ã'0,/ØU(½0).

2 . ®�ξ1,ξ2,ξ3´3�î¼�mV���Ä, ÙÝþÝ
�


1 −1 0

−1 2 0

0 0 3

, eβ =

ξ1 +2ξ2−ξ3,Kβ��Ý� .

3 . ®�3�¢é¡Ý
A÷vA2 + 3A = 0, �r(A) = 1, KA3Cþ�5�/´ ,

A3Rþ����qIO/� .

4 .®�α,β´n�î¼�mV¥�ü�ØÓ�ü �þ,K�3V�º¡��ϕ: ϕ(X) =

X−2(η ,X)η ,Ù¥η = ,¦�ϕ(α) = β .

5 .�g. f (x1,x2,x3) = (x1 + x2)
2 +(x2− x3)

2 +(x3 + x1)
2��´ .

6 . �abc > 0, K¢�g. f (x,y,z) = ayz+ bzx+ cxy��.5�ê= , K.5�

ê= .
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1 .�α = (a1,a2)
T, β = (b1,b2)

T´2���þ�mR2¥?¿ü��þ, KR2´'uS

È �î¼�m.

(A) (α,β ) = max{a1,a2,b1,b2} (B) (α,β ) = |a1|+ |a2|+ |b1|+ |b2|
(C) (α,β ) = 2a1b1 +a1b2 +a2b1 +2a2b2 (D) (α,β ) = a1b1 +a1b2 +a2b1 +a2b2

2 .�U1,U2þ´n�SÈ�mV�f�m,Ke�·K¥�(�k �.

(1) (U1 +U2)
⊥ =U⊥1 +U⊥2 (2) (U1 +U2)

⊥ =U⊥1 ∩U⊥2
(3) (U1∩U2)

⊥ =U⊥1 +U⊥2 (4) (U1∩U2)
⊥ =U⊥1 ∩U⊥2

A. 1 B. 2 C. 3 D. 4

3 .�ϕ´n�î¼�mV��5C�,Kϕ�é¡C��¿�^�´ .

(A) ϕ�A���´¢ê

(B) ϕ�A��þüü��

(C) ϕ3,��Äe�Ý
´é¡Ý


(D) ϕ3?��IO��Äe�Ý
´é¡Ý


4 .e�Ý
¥�


1 2 0

2 1 0

0 0 −1

ÜÓ�´ .

(A)


1 0 0

0 1 0

0 0 1

 (B)


1 0 0

0 1 0

0 0 −1

 (C)


1 0 0

0 −1 0

0 0 −1

 (D)


−1 0 0

0 −1 0

0 0 −1


5 . ��g. f (x1,x2,x3)3���5O�X = PYe�IO/�2y2

1 + y2
2− y2

3, Ù¥P =

(P1,P2,P3).eQ=(P1,−P3,P2),K f (x1,x2,x3)3��C�X =QZe�IO/� .

(A) 2z2
1− z2

2 + z2
3 (B) 2z2

1 + z2
2− z2

3 (C) 2z2
1− z2

2− z2
3 (D) 2z2

1 + z2
2 + z2

3

6 .eA´3�K½Ý
,K±e`{�Ø�´ .

A. A−1�K½Ý
 B. A∗�K½Ý
 C. 3A�K½Ý
 D. A3�K½Ý
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n!(12©)

�3�¢é¡Ý
A��1���Ú�6, �þX1 = (−1,2,−1)TÚX2 = (0,−1,1)T´�5

�§|AX = 0�ü�).

(1)¦��Ý
P§¦�PTAP�é�
;

(2)¦(A−3E)4.

o!(12©)

eA´n×m¢Ý
�r(A) = m,KA = QR,Ù¥QTQ = Em,�R´þn�/Ý
�Ìé�

����u0.

Ê!(12©)

�A´��Ý
,KdetA = 1�¿�^�´�3��Ý
B,¦�A = B2.

8!(10©)

�¢�g. f (x1,x2, · · · ,xn)��!K.5�ê©O�pÚn− p�2p≤ n,y²:�3Rn�p�

f�mU ,¦�éu?¿α ∈U ,þk f (α) = 0.

Ô!(10©)�A´n��½Ý
(n > 1), α ∈ Rn,�α´�"��þ. q�B = AααT. ¦B���

A��±9B�áuù�A���A�f�m��êÚ��Ä.

l!(8©)

�A,B�n��½Ý
, -U = {X ∈ Rn|XTAX ≤ 1}, W = {X ∈ Rn|XTBX ≤ 1}, y²: U ⊆
W�¿�^�´B−A´�K½Ý
.

N\K (10©)

�A´n��_¢é¡Ý
, A1,A2´m��_¢é¡�
, e

(
A

A1

)
�

(
A

A2

)
Ü

Ó,y²: A1�A2ÜÓ.(Ø^.5½n)
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