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�. W�K

1. �f(α, β)´ê�Pþn��5�mVþ���V�5¼ê, ε1, ε2, ε3´V��|Ä, Ý


A =


1 0 1

0 2 1

2 1 0


´f(α, β)3ε1, ε2, ε3e�ÝþÝ
, �α = 2ε1 + ε2− ε3, β = ε1− ε2, Kf(α, β) = . (2015c�

ënó�Æ)

�. ÀJK

n.O�K

1. /X

(
a b

b c

)
�Rþ�Ý
/¤���5�mV , ½ÂV × V → Rþ�N��

(A,B) = 1
2 (det(A+B)− det(A)− det(B)).

(1)y²ù´��V�5N�.

(2)¦Ù3Ä

(
1

0

)
,

(
0

1

)
,

(
1

1

)
e�ÝþÝ
M .

(3)éuþãM ,¦f(X) = X′MX
X′X ��������(5µ̂ êÆ©Û�{Ø�©). (2013c�®�Æ)

o.y²K

1. �f(α, β) = g1(α)g2(β)´ê�P þ�î¼�mVþ�é¡V�5�5¼ê, �Ù¥g1, g2´�5¼ê.

y²�3�5¼êh(x), ±9k 6= 0 ∈ P¦�f(α, β) = kh(α)h(β). (2012c�®�Æ)

2. �f(X,Y )�½Â3ê�Pþ�n��5�mVþ���V�5¼ê, y²µ

f(X,Y ) = X ′AY =
n∑

i=1

n∑
j=1

aijxiyj
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�±L«�ü��5¼ê

f1(X) =
n∑

i=1

bixi, f2(Y ) =
n∑

i=1

ciyi

�È�¿©7�^�´f(X,Y )�ÝþÝ
A��r(A) ≤ 1. (2009cuHnó�Æ)

3. �f(x, y)��5�mVþ��òzV�5¼ê. y²: éu?Ûg ∈ V ∗, �3���α ∈ V¦�g(β) =

f(α, β),∀β ∈ V .

4. �¼êf : Rn × Rn −→ R �µf(X,Y ) = X ′AY,X, Y ∈ Rn.y²µf Ø´"¼ê��=��3X0 ∈

Rn¦�f(X0, X0) 6= 0.(2010coA�Æ)

5. �Mn(R) ´¤kn�¢�
|¤��5�m§�(−,−) ´Mn(R) þ�V�5.§Ù½Â�µé?

¿X,Y ∈Mn(R), (X,Y ) = tr(XY ) §Ù¥trL«�
�,.

£1¤?�Mn(R) ��|ÄµA1, A2, · · · , An2 .y²µ�3Mn(R) �����|ÄµB1, B2, · · · , Bn2 ¦

�

(Ai, Bj) = δij =

1, i = j

0, i 6= j,

¡B1, B2, · · · , Bn2 ´A1, A2, · · · , An2 �éóÄ.

£2¤éuMn(R)�ÄA1, A2, · · · , An2 ÚÄA′1, A
′
2, · · · , A′n2 §�§��d1�Ñ�éóÄ©O�B1, B2, · · · , Bn2

ÚB′1, B
′
2, · · · , B′n2 §y²µ

n2∑
i=1

AiBi =
n2∑
i=1

A′iB
′
i .(2013coA�Æ)

6. �f : V × V → F ´ê�Fþ��5�mVþ�é¡V�5.§dimV = n .

£1¤y²µ�3V��|Äα1, α2, · · · , αn ¦��i 6= j �kf(αi, αj) = 0 .

£2¤��òz§=é?¿0 6= α ∈ V Ñ�3β ∈ V ¦�f(α, β) 6= 0 .�A ´Vþ��5C�§÷vµé

?¿α, β ∈ V Ñkf(Aα,Aβ) = f(α, β) .y²µA ´�_�§¿¦ÑA 3V�Äe�Ý
�1�ª.

(2014coA�Æ)

7. �V´ê�Fþ�n��5�m§(, ) ´Vþ����òzV�5.§V ∗ ´V�éó�m.

£1¤V�f8W = {α ∈ V |(α, α) = 0} ´Ä´V�f�mº̀ ²nd.

£2¤y²µé?¿f ∈ V ∗ §Ñ�3���α ∈ V §¦�f(β) = (α, β) é?¿β ∈ V Ñ¤á. (2016co

A�Æ)

8. �f(α, β)�Vþ��òzV�5¼ê§é∀g(x) ∈ V ∗§�3���α ∈ V §¦�f(α, β) = g(β),∀β ∈ V

.(2014cÉÇ�Æ)

9. ½Â¤kn�¢�
�¤�¢�5�mVþ�é¡V�5¼ê�f(X,Y ) = tr(XTY ), X, Y ∈ V §�

g.Q(X) = f(X,X) .¦Q(X) ��K.5�ê. (2010c¥��)
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10. �V´n�E�þ�m,(−,−) : V × V → C ´�é¡��òzV�5.,ϕ : V → V ´���5C

�,÷v(ϕ(u), ϕ(v)) = (u, v),∀u, v ∈ V .y²

(1)V��ê´óê.

(2)ϕ ´�_��5C�.

(3)eλ ´ϕ �A��,K
1

λ
�´ϕ �A��. (2015cI��)

11. �V´¢ê�þ�n��
�N¤�¤��5�m,f ´Vþ�¢��"�5¼ê,÷v

∀A,B ∈ V, f(AB) = f(BA).

y²:g(A,B) = f(AB) ´Vþ��òzV�5¼ê. (2013c¥H�Æ)

12. �V´ê�Fþ��n��5�m,f ´Vþ���V�5¼ê,-

V1 = {x ∈ V : f(x, y) = 0,∀y ∈ V }; ;

V2 = {x ∈ V : f(x, y) = 0,∀x ∈ V }; .

y²:V1, V2 Ñ´V�f�m,��ê��. (2014c¥ì�Æ)

13. PR5 �gê�u5�¢õ�ª�N�¤��þ�m,3R5 þ½ÂV�5¼êXe

(f(x), g(x)) =

∫ 1

−1
f(x)g(x)dx.

(1)y²:þª½Â
R5 þ���½�é¡V�5¼ê;

(2)^Gram-Schmidt�{d1, x, x2, x3 ¦R5 ������þ|;

(3)¦��/Xf(x) = a+ bx2 − x4 �õ�ª,¦�§�¤kgê$u4�¢õ�ª��. (2015c¥ì

�Æ)

( �¢� �ù �n)
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