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1. XJrn�¢é¡Ý
UÜÓ'X©a(=ü�n�¢é¡Ý
áuÓ�a,��=�§�ÜÓ),KØ

a�oê´ . (2009c�®ó��Æ)

2. XJ�g.(x1, x2, x3)


2 2 2

2 1 a

−2 8 −1



x1

x2

x3

 ��K.5�ê�Ú´2, Ka = . (2009c�®

ó��Æ)

3. XJ�g.(x1, x2, x3)


1 0 3

2 a −1

−3 1 3− a



x1

x2

x3

 ´�½�g., a´�êKa = . (2010c�®

ó��Æ)

4. �g.(x1, x2, x3)


1 0 5

2 −1 −1

−5 1 0



x1

x2

x3

 ��K.5�ê�Ú= . (2011 c�®ó��Æ)

5. XJ�g.(x1, x2, x3)


1 6 1

−8 2 3

−1 a 0



x1

x2

x3

 ��K.5�ê�Ú´2, Ka = . (2012c�®ó

��Æ)

6. XJ�g.(x1, x2, x3)


1 2 1

−4 1 2

−1 2a 0



x1

x2

x3

 ��´2, Ka = . (2014c�®ó��Æ)

7. e¢é¡Ý
A�Ý
B =


0 1 0

1 0 0

0 0 1

ÜÓ�X =


x1

x2

x3

 K¢�g.X ′AX�5�.� .

(2015c�®ó��Æ)

8. ¢�g.f(x1, x2, x3) = x2
1 + 3x2

2 + 4x1x2 − 4x2x3 ��.5Xê´ . (2009c�®�Ï�Æ)
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9. ¢�g.f(x1, x2, x3) = XTAX²L��C�z�y2
1 + 5y2

2 , KA���A��´ . (2009 c

�®�Ï�Æ)

10. ��g.f(x1, x2, x3) = x2
1 +x2

2−3x2
3 + 2x1x2 ��.5�ê�p,K.5�ê�q,Kp− q = .

(2010c�®�Ï�Æ)

11. ®�f(x1, x2, x3) = x2
1 + x2

2 + kx2
3 + 6x1x2 + 4x1x3 + 2x2x3 ���2, Këêk = . (2010 c�

®�Ï�Æ)

12. ¢�g.f(x1, x2, x3) = x2
2 + 2x1x2 + 4x1x3 + 2x2x3 �ÎÒ�� . (2011c�®�Ï�Æ)

13. t�Û��, 4�¢�g.

f = x2
1 + x2

2 + x2
3 + 9x2

4 + 2t(x1x2 + x1x3 + x2x3)

��½�? . (2011c�®�Ï�Æ)

14. ®�¢�g.

f = x2
1 + tx2

2 + tx2
3 + 2x1x2 + 2x1x3 − 2x2x3

´�½�, K~êt�����´ . (2012c�®�Ï�Æ)

15. �f = 10x2
1 + 2x2

2 + 2ax2
3 + 8x1x2 − 4x1x3 − 4x2x3�½, Ka÷v�^�´ . (2013 c�®�

Ï�Æ)

16. ®�¢�g.

f(x1, x2, x3) = a(x2
1 + x2

2 + x2
3) + 4x1x2 + 4x1x3 + 4x2x3

²��C�X = PY�z�IO.f = 6y2
1 , Ka = . (2015c�®�Ï�Æ)

17. �t���÷v �, f(x1, x2, x3) =

x2
1 + x2

2 + 5x2
3 + 2tx1x2 − 2x1x3 + 4x2x3 ´�½�. (2016c�®�Ï�Æ)

18. ���½�g.f(x1, · · · , xn) = XTAX���r,Kf(x1, · · · , xn) = 0�¢ê)�¤Rn��� �

f�m. (2016c�®�Ï�Æ)

19. �α = (1, 0, 1)T , A = ααT , eB = (kE +A)2 ´�½Ý
, Kk÷v . (2017c�®�Ï�Æ)

20. ®�¢�g.

f(x1, x2, x3) = 2x2
1 + x2

2 + x2
3 + 2x1x2 + tx2x3
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´�½�, Kt�����´ . (2010 c�®�E�Æ)

21. ¢�g.f(x1, x2, x3) = x1x2 + x1x3 + x2x3 ��´ , ÎÒ�´ . (2012c�H���Æ)

22. ò��r�n�¢�g.UÜÓ©a, ���±©� a. (2013c�H���Æ)

23. n�¢�g.2x2
1 + x1x2 − 5x1x3�5�.´ . (2014c�H���Æ)

24. n�¢�g.2x2
1 + x1x2 − 3x1x3�5�.´ . (2015c�H���Æ)

25. �¢�g. f (x1, x2, x3) = (x1, x2, x3)


1 4 1

0 1 3

3 1 1



x1

x2

x3

 , K f (x1, x2, x3)�Ý
 = ,ÎÒ�

= . (2009cH®�Æ)

26. �¢�g. f (x4, x2, x3) = (x1, x2, x3)


0 −1 8

5 0 −2

−10 0 3



x1

x2

x3

 . Kù��g.�Ý
� , Î

Ò�� .

27. � t ��ê, � A =


1 2 1

2 t 2

1 2 7− t

 ��½Ý
, K t = . (2010cþ°�Æ)

28. ¹ëê t �Ý
�½, ¦ t ��� . (2016cþ°�Æ)

�. ÀJK

1. �g.x2 + 2y2 − z2 + 4xy − 2yz + 2zx�Ý
´( ). (2009 c�®ó��Æ)

(A)


1 2 1

2 2 −1

1 −1 −1

 (B


2 2 −1

2 1 1

−1 1 −1

)

(C)


1 2 1 0

2 2 −1 0

1 −1 −1 0

0 0 0 0

 (D)38c^�eØ(½

2. Q´n�¢�
, �5�§|QX = βk��). ePA = QQ
′
, K( ). (2010c�®ó��Æ)

(A)A�A���½´�ê (B)�g.X ′AX�½´�½�g.

(C)A�½�ü Ý
�q (D)A�½�ü Ý
ÜÓ

3. P¢Ý



1 a2 a3

1 b2 b3

1 c2 c3

 Ù¥a < b < c, A = QQ
′
, K( ). (2011c�®ó��Æ)
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(A)A�A���½´�ê (B)�g.X ′AX�½´�½�g.

(C)A�½�ü Ý
ÜÓ (D)|A| > 0

4. �E´n(g,ên ≥ 2)�ü Ý
, Ó��
A = (aij))÷vaii = 2(i = 1, 2, · · · , n), ak,k+1, ak+1,k =

1(k = 1, 2, · · · , n− 1), Ù{����0. e�À�¥Ø�(�´( ). (2012c�®ó��Æ)

(A)A3 + E´�½Ý
 (B)A3 + E�A�����ê

(C)A3 + E�A����Kê (D)1�ª|A3 + E| > 0

5. �A,C´n��½Ý
,¢Ý
B´Ý
�§AX +XB = C ���),K( ). (2015c�®ó��

Æ)

(A)B´�½Ý
 (B)B´��½Ý


(C)B´K½Ý
 (D)Ã{(½B��, K½5

6. ¢�g.f(x1, x2, x3) = a(x2
1 + x2

2 + x2
3) + 4x1x2 + 4x1x3 + 4x2x3 ²L�òz�5O�X = CY�ò

z¤5�.f(y1, y2, y3) = y2
1 , Ka���( ). (2015c�®ó��Æ)

(A)1 (B)-2

(C)-1 (D)2

7. �A,B�ü��½Ý
, Ke�Ø�(�´( ). (2016c�®ó��Æ)

(A)A+B�½ (B)AB�½

(C)7�3�_Ý
Q¦�A = QQ
′

(D)A,B�A����¢ê

8. ®�n�Ý
AÜÓuB =


λ1 0 0 0

0 λ2 0 0

0 0
. . . 0

0 0 0 λn

, K7k( ). (2015c�®�Ï�Æ)

(A)λ1, λ2, · · · , λn´A�A��; (B)λ1λ2 · · ·λn = |A|

(C)A��½
 (D)A�é¡


9. �A,Bþ�¢é¡Ý
, KA,B3RþÜÓ�¿�^�´( ). (2015c�®�Ï�Æ)

(A)A,B���� (B)A,BÑÜÓué�


(C)A,B�A���Ó (D)A,B��K.5�ê�Ó

10. �
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A =


2 −1 −1

−1 2 −1

−1 −1 2

, B =


1

1

0

,

KA�B( ). (2016c�®�Ï�Æ)

(A)ÜÓ��q (B)ÜÓ�Ø�q

(C)ØÜÓ��q (D)QØÜÓ�Ø�q

11. �

A =


2 2 2 2

2 2 2 2

2 2 2 2

2 2 2 2

, B =


1 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

,

KA�B( ). (2017c�®�Ï�Æ)

(A)ÜÓ��q (B)ÜÓ�Ø�q

(C)ØÜÓ��q (D)QØÜÓ�Ø�q

12. � A � n �¢é¡Ý
, e�(Ø�(�k£ ¤

A. A �A��Ñ´¢ê;

B. A �ØÓA��e�¢A��þ��;

C. XJ C ´¢�_Ý
, ¦ CTAC �é�Ý
, K C−1AC �é�Ý
;

D. � A ÜÓ�¢Ý
 B �½� A �q.

n.O�K

1. �g.

f(x1, x2, x3) = x2
1 + x2

2 + x2
3 + 4x1x2 + 4x2x3 + 4x3x1

(1)¦f(x1, x2, x3) = XTAX�Ý
A, A��, A��þ.

(2)A = CDC
′
�¦C���Ý
, D�é�Ý
, ¦C,D.

(3)3ü ¥x2
1 + x2

2 + x2
3 = 1þ¦�g.f(x1, x2, x3)������. (2011c�®�Æ)

2. ��g.

f(x1, x2, x3) = X
′
AX = ax2

1 + 2x2
2 − 2x2

3 + 2bx1x3(b > 0)

¥�g.�Ý
A�A���Ú�1, A���È�−12.

(1)¦a, b��;

(2)^��O�ò�g.f(x1, x2, x3)z�IO., ¿�Ñ¤^���O�. (2013có��®�Æ)

5

厦
门
大
学
《
高
等
代
数
》



3. �A´n�¢é¡Ý
, �(A) = n, Aij´|A|¥��aij��ê{fª, Px = (x1, x2, · · · , xn)
′
, ��g

.f(x) = 1
|A|

n∑
i=1

n∑
j=1

Aijxixj .

(1)�Ñ�g.f(x)�Ý
/ª, ¿¦T�g.�Ý
.

(2)�g.g(x) = x
′
Ax��f(x)�5�.´Ä�Ó? `²nd. (2015c�®ó��Æ)

4. ®��g.f(x1, x2, x3) = x2
1 + 3x2

2 + 3x2
3 + 2ax2x3(Ù¥a > 0) ²L��O�X = TYz�IO

.f(y1, y2, y3) = y2
1 + y2

2 + 5y2
3 .

(1)¦ëêa9¤^���O�X = TY ;

(2)¦3^�x2
1 + x2

2 + x2
3 = 1ef����. (2018c�®ó��Æ)

5. �g.f(X) = f(x1, x2, x3) = x2
1 + x2

2 + x2
3 − 4x1x2 − 4x1x3 + 2ax2x3 ²L��C�z�IO.f =

3y2
1 + 3y2

2 + by2
3 .

(1)¦a,b9¤^���C�Ý
;

(2)eXTX = 2, ¦f����. (2009c�®�Ï�Æ)

6. ¦±e�g.�Ý
:

f(x1, · · · , xn) =
m∑
i=1

(ai1x1 + ai2x2 + · · ·+ ainxn)2.

(2011c�®�Ï�Æ)

7. ^���5O�ze¡�g.�IO.:

x2
1 + 2x2

2 + 3x2
3 − 4x1x2 − 4x2x3.

(2012c�®�Ï�Æ)

8. ^���5O�zf = 2x1x2 + 2x3x4�IO.. (2013c�®�Ï�Æ)

9. e�g.

f(x1, x2, x3) = x2
1 + x2

2 + x2
3 + 2x1x2 + 2αx1x3 + 2βx2x3

²L��C���z�IO.f(y1, y2, y3) = y2
2 + 2y2

3 , ¦α, β, ¿¦ÑT��C�. (2014c�®�Ï

�Æ)

10. ®��g.f(x1, x2, x3) = (1− a)x2
1 + (1− a)x2

2 + 2x2
3 + 2(1 + a)x1x2 ���2.

(1)¦a��.

(2)¦��C�X = QYrf(x1, x2, x3)z¤IO.. (2016 c�®�Ï�Æ)

11. ®��g.XTAX²��C�z�2y2
1 − y2

2 − y2
3 , q®�A∗α = αÙ¥α = (1, 1,−1)T , A∗ �A ��

�Ý
, ¦d�g.�L�ª. (2017c�®�Ï�Æ)
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12. �n > 1�¢�
An =



x a a · · · a
a x a · · · a
a a x · · · a
...
...
...

...
...

a a a · · · x


(1)¦Ý
An��;

(2)Ý
AnÛ�´�½�? (2011c�®�E�Æ)

13. ��g.f(x1, x2, x3) = 5x2
1 + 5x2

2 + cx2
3 − 2x1x2 + 6x1x3 − 6x2x3 ���2

(1)¦ëêc¦�T�g.���u2;

(2)�ÑT�g.�Ý
A;

(3)¦����Ý
PÚ��é�Ý
Λ¦�P−1AP = Λ;

(4)¦���òz�5O�x = CyrT�g.z�IO/. (2012c�®�E�Æ)

14. �¢é¡Ý
A =


−1 −3 3 −3

−3 −1 −3 3

3 −3 −1 −3

−3 3 −3 −1

,

(1)¦�_Ý
T , ¦�T
′
AT¤é�Ý
, ¿�ÑTé�Ý
;

(2)¦���òz�5O�r�g.f(x) = x
′
Axz�IO/. (2013c�®�E�Æ)

15. ®�f(x1, x2, x3) = 2x2
1 + 2x2

2 + 2x2
3 + 2x1x2 + 2x1x3 + 2x2x3.

(1)�Ñ�géA�Ý
;

(2)^��C�ò�g.z�IO/, ¿�ÑéA���C�. (2016 c�®�E�Æ)

16. ¦���C�x = Qyò�g.f(x1, x2, x3) = 2x1x2 + 2x1x3 + 2x2x3 z�IO., ¿�Ñ�A��I

O.. (2012c�ënó�Æ)

17. ��g.f(x1, x2, · · · , xn) =
n∑
i=1

x2
i +

∑
1≤i≤j

x1xj .

(1)�ä�g.f(x1, x2, · · · , xn)��½5;

(2)^���5O�r�g.f(x1, x2, x3) = x2
1 + x2

2 + x2
3 + x1x2 + x1x3 + x2x3 z�IO.. (2018c

�ënó�Æ)

18. �A�n�¢é¡Ý
, b = (b1, b2, · · · , bn)
′
�n �¢���þ, y²:

(1)eA > 0, KA−1 > 0, ùpA > 0L«A��½Ý
;

(2)eA− bb′ > 0, KA > 0�b
′
A−1b < 1. (2011c�H�Æ)

19. ^���5O�z�g.

f(x) = −x2
1 + 2x2

2 + 2x2
3 + 4x1x2 − 4x1x3 − 8x2x3.
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�IO., ¦Ñ�A���C�Ý
T . (2013c�H�Æ)

20. ��g.f(x1, x2) = ax2
1 + 2bx1x2 + cx2

2, ¦�g.

g(x1, x2) =

∣∣∣∣∣∣∣∣
0 x1 x2

−x1 a b

−x2 b c

∣∣∣∣∣∣∣∣
�Ý
, ¿y²f(x1, x2)´�½���=�g(x1, x2)´�½�. (2009c�H���Æ)

21. �A = (aij)n×n´¢é¡Ý
, y²: �g.

f(x1, x2, · · · , xn) =

∣∣∣∣∣∣∣∣∣∣∣∣∣

0 x1 x2 · · · xn

x1 a11 a12 · · · a1n

x2 a21 a22 · · · a2n

...
...

...
...

xn an1 an2 · · · ann

∣∣∣∣∣∣∣∣∣∣∣∣∣
�Ý
´A���Ý
A∗. (2009c�H���Æ)

22. �n(n ≥ 3)�¢�g.

f(x1, x2, · · · , xn) = x1x2 + x1x3 + · · ·+ x1xn + x2x3.

(1)�n = 3�, ^�òz�5O�zf(x1, x2, · · · , xn) �5�.;

(2)�n > 3�, ^�òz�5O�zf(x1, x2, · · · , xn) �5�.. (2013c�H���Æ)

23. ®�¢�g.

f(x1, x2, x3) = (1 + t)x2
1 + 2x2

2 + (1 + t)x2
3 + x1x2 + 2(1− t)x1x3

���2.

(1)¦t��;

(2)¦���5O�, ¦�g.f(x1, x2, x3)�IO.. (2016c�H���Æ)

24. �4��g.

f(x1, x2, x3, x4) = 2
4∑
i=1

x2
i − 2(x1x2 + x2x3 + x3x4 + x4x1)

Á^���5O�z�g.�IO., ¿¦§��!K.5�ê±9ÎÒ�. (2009cuÀ���Æ)

25. �

f(x1, x2, · · · , xn) =
n∑
i=1

n∑
j=1

aijxixj
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´��¢�g., Ù¥A = (aij)´¢é¡Ý
. ò�g.w�n �¢¼ê, ^�ê��{(½§3

S = {X = (x1, x2, · · · , xn)T ∈ Rn|x2
1 + x2

2 + · · ·+ x2
n = 1}

þ�����. (2011cuÀ���Æ)

26. ^��O�ze��g.�IO.

2x2
1 + 4x1x2 − 4x1x3 + 5x2

2 − 8x2x3 + 5x2
3. (2013cuÀ���Æ)

27. �A ∈Mn(C)´��½Ý
, ��3�êm > 1, ¦�Am = En, ¦A.

eòþã/��½0�^�U�/�K½0, \U�Ñ�o(Ø?. (2014 cuÀ���Æ)

28. ®��g.

f(x1, x2, x3) = 2x2
1 + x2

2 + 3x2
3 + 2λx1x2 + 2x1x3

�½, ¦λ�����. (2017cuÀ���Æ)

29. ��g.

f(x1, x2, x3) = x2
1 + x2

2 + x2
3 + 2ax1x2 + 2x1x3 + 2bx2x3

²��C�X = PYzIO.f = y2
2 + 2y2

3 , Ù¥X = (x1, x2, x3)
′
, Y = (y1, y2, y3)

′
´3���þ,

P´3���Ý
,

(1)¦~êa, b��;

(2)¦��Ý
P . (2014cuHnó�Æ)

30. �¢�g.

f(x1, x2, x3) = X
′
AX = ax2

1 + 2x2
2 + 2x2

3 + 2bx1x2(b > 0),

Ù¥�g.�Ý
A�A���Ú�1, �È�−12.

(1)¦a, b��;

(2)|^��C�ò�g.z�IO., ¿�Ñ¤^���C�ÚéA���Ý
. (2015cuHnó

�Æ)

31. ��g.

f(x1, x2, x3) = x2
1 + x2

2 + x2
3 − 4x1x2 − 4x1x3 + 2ax2x3
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²��C�X = PYzIO.f = 3y2
1 + 3y2

2 + by2
3 , Ù¥X = (x1, x2, x3)

′
´3���þ, P´3���

Ý
,

(1)¦~êa, b��;

(2)¦��Ý
P . (2019cuHnó�Æ)

32. ®�f(x1, x2, x3) = 2ax2
1 + 2ax2

2 + 2ax2
3 − 2x1x2 − 2x1x3 + 2x2x3

(1)¦�3Ý
Q¦�X = QY�IO.;

(2)¦a�Û��, f(x1, x2, x3)��g.Ý
���2. (2020 cÓL�Æ)

33. ¦��C�z

xy + yz + zx = 1

�IO�§, ¿�Ñ¡a..

34. �kn�¢�g.

f(x, y, z) = x2 + 3y2 + z2 + 4xz

¿� x, y, z ÷v x2 + y2 + z2 = 1. Á¦ f ����Ú���, ¿¦� x, y, z ��o��, f ©O�

����Ú���. (2010cu¥���Æ)

35. �¢�g.

f (x1, x2, x3) = x2
1 + x2

2 + x2
3 + 2ax1x2 + 4x1x3 + 2bx2x3, a > 0

ÏL��C�z�IO/ −y2
1 − y2

2 + 5y2
3 , ¦ëê a, b 9¤^���C�. (2014c=²�Æ)

36. �¢�g.

f (x1, x2, x3) = x2
1 + x2

2 + x2
3 + 2ax1x2 + 4x1x3 + 4x2x3

ÏL��C�z�IO/ 5y2
1 − y2

2 − y2
3 , ¦ëê a 9¤^���C�. (2010cH®�Æ)

37. Á¦�g.

f (x1, · · · , xn) = a

n∑
i=1

x2
i + 2b

n∑
i<j

xixj

�½�¿�^�. (2017c=²�Æ)

38. ®�¢�g. f (x1, x2, x3) = t
(
x2

1 + x2
2 + x2

3

)
+ 2x1x2 + 2x1x3 − 2x2x3 .

1. t �Û��§f �½?

2. � t = 1, ^�_�5C�z�g.�IO.§¿�Ñ�A��5C�. (2019c=²�Æ)

39. (15 ©) ®��g.f (x1, x2, x3) = 2x2
1 + 3x2

2 + 3x2
3 + 2tx2x3( Ù¥t > 0) �±ÏL��C�z�I

O/ y2
1 + 2y2

2 + 5y2
3 . ¦ t Ú¤^���C�. (2010cH®�Æ)
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40. (20 ©) Á^���5O�z�g.

f (x1, x2, x3) = 2x2
1 + 5x2

2 + 5x2
3 + 4x1x2 − 4x1x3 − 8x2x3

�IO., ¿�Ñ¤^����5O�Ú¤��IO.. (2013 cH®�Æ)

41. Á^���5O�z�g.

f (x1, x2, x3) = x2
1 − 2x2

2 − 2x2
3 − 4x1x2 + 4x1x3 + 8x2x3

�IO., ¿�Ñ¤^����5O�Ú¤��IO.. (2015 cH®�Æ)

42. (30 ©) ¦¢�g.f(x) =
n∑
i=1

(
xi −

n∑
j=1

xj

n

)2

�Ý
9�K.5�ê. (2009 cH®���Æ)

43. ^���5O�ze��g.�IO/:

x2
1 − 2x2

2 − 2x2
3 − 4x1x2 + 4x1x3 + 8x2x3.

(2011cH®���Æ)

44. (20 ©) ¦�g.f (x1, x2, x3) = 5x2
1 + x2

2 + 6x2
3 + 4x1x2− 10x1x3− 6x2x3 �Ý
¿�OT�g.´

Ä�½. (2012 cH®���Æ)

45. (20 ©) ®�s× n ¢Ý
A = (aij) ���r, ¦Xe�g.��.5�ê.

f (x1, x2, · · · , xn) =

s∑
i=1

(ai1x1 + ai2x2 + · · ·+ ain1xn)
2
.

(2016cH®���Æ)

46. Áû½�¢ê a1, a2, · · · , an ÷v�o^��, n �¢�g.

f (x1, x2, · · · , xn) = (x1 + a2x2)
2

+ (x2 + a3x3)
2

+ · · ·+ (xn−1 + anxn)
2

+ (xn + a1x1)
2

´�½�. (2009cHm�Æ)

47. �

A =


10 7 7

7 10 7

7 7 10


¦ A �A���A��þ, ¿¦�½Ý
 B ¦� B2 − I = A . (2010cþ°�Æ)

48. (1). ¦Ñeã1�ª¤L«���õ�ª f(x) ��pg��:

f(x) =



a1 a2 a3 a4 · · · an

an a1 a2 a3 · · · an−1

an−1 x a1 a2 · · · an−2

...
...

...
...

...
...

a3 x · · · x a1 a2

a2 x · · · x x a1
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Ù¥: a1, a2, · · · , an �ê� P ¥�ê.

(2). ò�g. x2
1 + 2x2

2 + 3x2
3 + 4x1x2 + 2x3x3 + 2x2x3 z�IO., ¿�Ñ¤^��5O�. (2013c

þ°�Ï�Æ)

49. Á¦ λ ��o���ÿ, e��g.

5x2
1 + x2

2 + λx2
3 + 4x1x2 − 2x1x3 − 2x2x3

´�½�g.. (2009cÄÑ���Æ)

50. � A,B � n ���½¢é¡�
, ¯ A + B ´Ä���½�? ( e�½�Ñnd, eÄ½�Ñ�

~). (2012cÄÑ���Æ)

51. �

A =


7 −2 0

−2 6 −2

0 −2 5

 .

�f(X) = X ′AX ´�g..¦����C�X = TY rf(X) z�IO.. (2015coA�Æ)

52. 3Q(x, y, z) = λ(x2 + y2 + z2) + 2xy + 2xz − 2yz ¥§̄ µ

1.λ ��o��§Q��½�º

2.λ ��o��§Q�K½�º

3.�λ = 2 Úλ = −1 �§Q´�oa.º(2012cÉÇ�Æ)

53. �a1, a2, · · · , as ´pØ���¢ê§Ý


B =


1 1 · · · 1

a1 a2 · · · as

a2
1 a2

2 · · · a2
s

an−1
1 an−1

2 · · · an−1
s

 .

Á?ØÝ
A = BTB ��½5. (2013cÉÇ�Æ)

54. �½�g.

f(x1, x2, · · · , xn) = n

n∑
i=1

x2
i − (

n∑
i=1

xi)
2,

�a.§¿`²nd. (2018cÉÇ�Æ)

55. |^�òz�5O�ò�g.

f(x1, x2, x3) = ax2
1 + bx2

2 + cx2
3 + 2cx1x3

z�IO.§¦Ñ¤���òz�5O�§¿�Ña§b§c÷vÛ«^��§f ��½�g.. (2018c

���Æ)
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56. ®�¢�g.f(x1, x2, x3) = x2
1 + 4x2

2 + 4x2
3 + 2λx1x2 − 2x1x3 + 4x2x3 ��½�g.§¦λ ����

�. (2010c�H�Æ)

57. ^��C�re¡�g.=z�IO/§¿�ä�g.´Ä�½.

f(x1, x2, x3, x4) = 2x1x2 + 2x1x3 − 2x1x4 − 2x2x3,+2x2x4 + 2x3x4.

(2010c�H�Æ)

58. ®��g.f(x1, x2, x3) = (1− a2)x2
1 + (1− a)x2

2 + 2x2
3 + 2(1 + a)x1x2 ���2.

£1¤¦a��;

£2¤¦��C�X = QY §rf(x1, x2, x3) z�IO/;

£3¤¦�§f(x1, x2, x3) = 0 �). (2015�H�Æ)

59. e�g.f(x1, x2, x3) = 2x2
1 +x2

2 + 4x2
3 + 2x1x2 + tx2x3 ´�½�§¦t�����. (2016c�H�Æ)

60. ��g.f(X) = X ′AX,A =


0 1 1

1 0 α

1 −3 0

 §²��C�X = PY z�IO/f(y) = 2y2
1 + 2y2

2 + βy2
3 §

¦α, β ��9��Ý
P. (2017c�H�Æ)

61. ®�¢�g.Q(x, y, z) = ax2 + y2 + z2 + xy + yz + zx �½§¦¢êa�����. (2011c¥��)

62. �n ≥ 2 §¦¢�g.Q(x1, · · · , xn) =
n∑
i=1

x2
i − (

n∑
i=1

xi)
2 �5�.. (2012c¥��)

o.y²K

1. �A´n��½Ý
, �þ|β1, β2, · · · , βs÷vβiAβj = 0(1 ≤ i ≤ j ≤ n). ¯�þ|β1, β2, · · · , βs ��

�U´õ�, y²\�(Ø. (2010c�®�Æ)

2. �A,B ∈ Mn(R), A�½, Bé¡, y²�3�_Ý
T¦�A,B�Ó�ÜÓé�z. (2012 c�®�

Æ)

3. �A,B�¢é¡Ý
, A�½.

(1)y²: �3�_Ý
P¦�PAP = E�P
′
BP�é�Ý
.

(2)eB��½, y²: |A+B| > |A|. (2017c�®ó��Æ)

4. . (2009c�®�Æ)

5. A�n�¢é¡Ý
,

(
A B

B
′
c

)
�½, B�n× 1Ý
, c�~ê. y²:

∣∣∣∣∣ A B

B
′
c

∣∣∣∣∣ = c|A|.
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�Ò¤á��=�B = O. (2019c�®ó��Æ)

6. �A,BÑ´¢é¡Ý
, �A��½Ý
, B´�"��½Ý
, y²:

(1)A+B´�½Ý
;

(2)|A+B| > |A|. (2010c�®�Ï�Æ)

7. �A´n�¢é¡Ý
, é?¿�"�n���þX ∈ Rn½Â¢ê

R(X) = XTAX
XTX

,

Ù¥XT´X�=�.

y²: min{λ1, λ2, · · · , λn} ≤ R(X) ≤ max{λ1, λ2, · · · , λn} Ù¥λ1, λ2, · · · , λn �Ý
A�n�A��.

(2012c�®�Ï�Æ)

8. �A,B©O�n�¢é¡Ú�½Ý
. y²: ¦ÈAB�A����¢ê. (2013c�®�Ï�Æ)

9. �A = (aij)´n�¢é¡�
, �(A) = n, ��g.

f(x1, x2, · · · , xn) =
n∑
i=1

n∑
j=1

aijxixj , g(x1, x2, · · · , xn) =
n∑
i=1

n∑
j=1

Aij

|A| xixj ,

Ù¥Aij´aij��ê{fª. y²: f�gäk�Ó��K.5�ê. (2015c�®�Ï�Æ)

10. �A,C�n��½
, ®�B´Ý
�§AX + XA = C���), y²B´�½Ý
. (2015c�®�

Ï�Æ)

11. y²: n��_é¡Ý
A´�½Ý
�¿�^�´é?¿n��½Ý
B, AB�,tr(AB)þ�u0.

(2016c�®�Ï�Æ)

12. eB��½
, A���½
, ¦y: |A + B| ≥ |B|, ��Ò¤á�¿�^�´A = 0. (2009c�®�

E�Æ)

13. �f(x1, x2, · · · , xn)´��n��g.. y²: �3Rn��� 1
2 (n− |s|)�f�mV1(s ´ÎÒ�)¦é?

�(x1, x2, · · · , xn) ∈ V1Ñkf(x1, x2, · · · , xn) = 0. (2010c�®�E�Æ)

14. Áy²: ¢é¡Ý
A�A���Üá3«m[a, b]þ�¿©7�^�´Ý
A−aE��½�bE−A�

�½.. (2014c�®�E�Æ)

15. ®�C
′

= −C. y²:

(1)C
′
C´��½Ý
;

(2)|E + C|2 = |E + C
′
C|. (2017c�®�E�Æ)

16. f(x) = X
′
AX�½�¿�^�´A���Ìfª�u0. (2011c�®���Æ)
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17. �A�n�¢é¡Ý
, x�n��þ, y²: 0 < x
′
(A+ xx

′
)−1 < 1. (2012c�ënó�Æ)

18. y²: A
′
A�½�Ø�7�^�´r(A) = n. (2016 c�ënó�Æ)

19. y²: ��¢�g.�±©)¤ü�¢Xê��gàgõ�ª�¦È�¿©7�^�´§���

u2ÚÎÒ��u0, ½ö��u1. (2016c�ënó�Æ)

20. �A�n�¢é¡Ý
, ÙA��÷vλ1 ≤ λ2 ≤ · · · ≤ λn, y²:

(1)é?¿�"¢�þx ∈ Rn, þkλ ≤ x
′
Ax
x′x
≤ λn;

(2)�B�n�¢é¡�½Ý
,Kλ = min
λ∈Rn

x
′
Ax

x′Bx
,Ù¥λ�Ý
AB−1���A��. (2012c�H�Æ)

21. �A�n�¢é¡�½Ý
, B�n×m�¢Ý
, -M =

(
A B

B
′

0

)
, y²: eB��÷�Ý
, K�g

.f(X) = X
′
MX��K.5�ê©O�nÚm. (2013c�H�Æ)

22. �A,Bþ�n�¢é¡Ý
, �A´�½Ý
, B ´��½Ý
, y²: (1)�3n��_Ý
T , ¦

�T
′
ATÚT

′
BTÓ�é�Ý
;

(2)A+B��½Ý
�¿©7�^�´BA−1�¤kA��Ñ�u−1. (2013c�H�Æ)

23. �A�m�¢é¡�½Ý
, B�m × n¢Ý
, ÁyBTAB��½Ý
�¿©7�^�´r(B) = n.

(2014 c�H�Æ)

24. �A,B´ü�¢é¡Ý
, �B´�½Ý
, y²�3n �¢�_Ý
X, ¦XTAX�XTBXÓ��

é�Ý
. (2014c�H�Æ)

25. �A�¢é¡�½Ý
, B�¢é¡Ý
, PTL«Ý
�=�, y²:

(1)�3�_Ý
P , ¦�PT (A+B)P�é�Ý
;

(2)eB�´�½�, K 1
2 (A+B)− 2(A−1 +B−1)−1���½Ý
. (2017c�H�Æ)

26. �A�n�¢é¡Ý
,

SA = {x ∈ Rn : xTAx = 0},

ùpxTL«x�=��þ, BTL«Ý
�=�, y²:

(1)eA���½Ý
, K�3n�¢�
B, ¦�A = BTB;

(2)SA�Rn��5f�m�¿�^�´A���½½�K�½Ý
Ý
. (2017c�H�Æ)

27. �k¢�g¼ê

f(x1, x2, · · · , xn) =
n∑

i,j=1

aijxixj +
n∑
i=1

2bixi + c, aij = aji
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-A = (aij)n×n, D =

(
A BT

B c

)
, Ù¥B = (b1, b2, · · · , bn).

(1)y²: AK½�, fk���, �fmax = |D|
|A| .

(2)�AK½, Á(½�x1, x2, · · · , xn�Û��, f �����, ¿`²nd. (2010cuÀ���Æ)

28. �A´n�¢é¡Ý
. y²:

(1)�3�½Ý
BÚK½Ý
C, ¦�A = B + C. ù��©)��í? `²nd.

(2)XJA�½, �n > 1, K�3Ø½Ý
D, ¦�A = D2. (2012cuÀ���Æ)

29. y²: e��g.

f(x1, x2, · · · , xn) = n
n∑
i=1

x2
i − (

n∑
i=1

xi)
2

´��½.. (2016cuÀ���Æ)

30. ®�2019�¢é¡Ý
A÷vA2 = 2019A, y²: E + A + · · · + A2019��½Ý
. (2019cuÀ��

�Æ)

31. �f(x1, x2, · · · , xn) = X
′
AX�n�¢�g., eÝ
A�^SÌfª∆k(k = 1, 2, · · · , n)ÑØ�", y

²f(x1, x2, · · · , xn)�±²L�òz��5O�z�eãIO.

λ1y
2
1 + λ2y

2
2 + · · ·+ λny

2
n,

ùpλi = ∆i

∆i−1
, i = 1, 2, · · · , n, ¿�∆0 = 1. (2009cuHnó�Æ)

32. �A´n�¢é¡Ý
, eA�cn− 1�^SÌfªþ�u", |A| = 0. y²: n��g.

f(x1, x2, · · · , xn) = X
′
AX

´��½�, Ù¥X = (x1, x2, · · · , xn)
′
. (2010cuHnó�Æ)

33. �A = (aij)n×n, B = (bkl)n×n�ü���½�¢é¡Ý
. y²: n��


C =


a11b11 a12b12 · · · a1nb1n

a21b21 a22b22 · · · a2nb2n
...

...
...

an1bn1 an2bn2 · · · annbnn


�´��½. (2011cuHnó�Æ)

34. �A,B�n�¢�
, �A��"��½Ý
, B ��½Ý
, y²:

|A+B| > |B|. (2012cuHnó�Æ)
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35. �n�¢é¡Ý
A = (aij)n×n´�½�, b1, b2, · · · , bn´?¿n��"�¢ê,y²: Ý
B = (aijbij)�

´�½�. (2013cuHnó�Æ)

36. �A,C´n��½Ý
, ®�B´Ý
�§

AX +XA
′

= C

���), y²: B´�½Ý
. (2014cuHnó�Æ)

37. �li = ci1x1 + ci2x2 + · · ·+ cinxn, i = 1, 2, · · · , p+ +q, ùpcij ∈ R. Áy²¢�g.:

f(x1, x2, · · · , xn) = l21 + l22 + · · ·+ l2p − l2p+1 − · · · − l2p+q

��.5�ê≤ p, K.5�ê≤ q. (2016cuHnó�Æ)

Ê.¯�K

1. �A,B�n��½Ý
, ��Ñ¦ÈABE´�½Ý
�¿�^�, ¿{Ñ`². (2010c�H���

Æ)

2. eAÚBÑ´n��½Ý
, KA+B,AB,A−1¥=
7´�½Ý
? (2011c�H���Æ)

3. � A ´ n �¢é¡Ý
, α ´ n �¢�þ, ®�Ý
(
A α

α′ 1

)

´�½Ý
.

(1) y²Ý
 A �_. A �½íº̀ ²\�nd.

(2) y² α′A−1α < 1 .(2009cu¥�E�Æ)

4. ®� A,B �é¡Ý
, � A ��½Ý
, y²�3~ê c, ¦� cA+B ��½Ý
.(2010cu¥

�E�Æ)

5. ®� A,B �¢é¡Ý


(1) e A,B �½, AB = BA, y² AB ��½;

(2) e A,B ��½, y² A+B ���½, e�k A �½, y² A+B ��½.(2012cu¥�E

�Æ)

6. � A � n ��½Ý
, ¦y

|A| ≤ a11a22 · · · ann,

aii �Ý
 A Ìé���.(2015cu¥�E�Æ)
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7. � A � n ��½�¢é¡�
, y ∈ Rn � y 6= 0. y²4�

lim
m→∞

y′Am+1y

y′Amy

�3, ��u A ���A��.(2016cu¥�E�Æ)

8. b���Ý
 A �c n− 1 �^SÌfªÑ´�u 0, � det(A) = 0, y² A ��½.(2018cu

¥�E�Æ)

9. ®�¢é¡Ý
 A, ½Â sgn(A) �Ý
��.5�ê�K.5�ê��, yk�½Ý
 B, Áy

²:

sgn(A) ≤ sgn(A+B).

(2019cu¥�E�Æ)

10. � R L«¢ê�, Mn(R) L« R þ¤k¢Ý
�8Ü.

(1) � A ∈Mn(R) ´ n �¢é¡Ý
, E ´ü Ý�, � A ÷v A3 + 6A− 7E = 0. y²: A ´

�½Ý�.

(2) � A ∈Mn(R) ´ n �¢Ý
. y²: �3��� n �¢é¡Ý
 B, ¦�é?¿� X ∈ Rn, k

XTAX = XTBX.

(2011cu¥���Æ)

11. � A � n ���½Ý
, ^ 9. det(A) L«�
 A �1�ª.

(1) y²: � B ´ n ��½Ý
�, det(A+B) > det(B), �Ò¤á��=� A = 0.

(2) � A 6= 0 �, det(A+ E) > 1 . (2012cu¥���Æ)

12. (1) y²: ¢é¡Ý
�?ÛA��o´¢ê.

(2) � A ´�� n �¢é¡Ý
. y²: A ´�½Ý
��=��3 n �¢�_Ý
 B ¦�

A = BTB.

(2013cu¥���Æ)

13. � q(X) ����g., �÷v�� X ��©þþ�", = x1 6= 0, · · · , xn 6= 0 �Òk q(X) ��´

��. Þ~`² q(X) Ø�½´�½�g., y² q(X) ´��½�g.. (2015cu¥���Æ)

14. (1) ��g.

f (x1, x2, x3, x4) = x1x2 + x2x3 + x3x4.
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|^÷���5O�r�g.z�²�Ú§¿¦�g.��ÚK.5�ê.

(2) � V ´��î¼�m§§þ¡�SÈP� 〈∗, ∗〉 . y²��]Ø�ªµ

〈α, β〉2 6 〈α, α〉〈β, β〉

é?¿� α, β ∈ V ¤á. (2017cu¥���Æ)

15. � A ´¢é¡�½Ý
. y²: A ���©)� A = B2, Ù¥ B �½.

14.£20 ©¤� A ´ n ?¢é¡Ý
. y²: A �½�¿©7�^�´ A �¤k^SÌfªÑ

�u". (2010c=²�Æ)

16. � A ´ n ?¢é¡Ý
, y²: A ´��½�¿©7�^�´é?¿�¢ê k > 0, kE +A ´�

½Ý
.

(2) � A ´ n ?��Ý
� |A| = −1. y²: |E +A| = 0 . (2011c=²�Æ)

17. � A,B Ñ´ n ��"¢Ý
, �. A ��½Ý
, B ���½Ý
. y²:

(1) |En +B| > 1 .

(2) e B Ú A−B �´�½Ý
, K B−1 −A−1 �´�½
. (2016c=²�Æ)

18. 3.5em 17.£15 ©¤� A Ú C Ñ´ n ��½Ý
, B ´Ý
�§ AX +XA = C ���). y²:

(1) B ´¢é¡�.

(2) B ´�½�. (2009cH®�Æ)

19. � A,B Ñ´�½Ý
.

1. Þ~`²Ý
 AB �7�½.

2. �Ñ AB ´�½Ý
���¿�^�, ¿\±y². (2011cH®�Æ)

20. � A Ú B ´ n ?¢Ý
. XJ B ´�½�, A−B ´��½�. y²:

1. |A− λB| = 0 �¤k� λ > 1 .

2. |A| > |B| . (2014cH®�Æ)

21. ®� A,B Ñ� n ?�½Ý
, y²:

(1) A ¥ýé������3Ìé��þ;

(2) |A+B| > |A|+ |B| . (2010cH®���Æ)

22. � A � n ?¢é¡��½Ý
, B � n ?�½Ý
, y²: |A+ B| > |B| . (2011cH®���

Æ)

23. � A ´�� n ?Ý
, y²:

(1) A ´�é¡Ý
��=�é?�� n ��þ X, k X ′AX = 0 ;( X ′ L« X �=�) .
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(2) XJ A ´é¡Ý
, �é?�� n ��þ X k X ′AX = 0, @o A = 0 . (2011cH®���

Æ)

24. � A ��½Ý
,

(1) y²: é?¿���ê m, �3�½Ý
 B ¦� A = Bm ;

(2) 3 A �A��üüØÓ��/ey²: ÷v A = Bm ��½Ý
 B ´��(½�. (2016cH

®���Æ)

25. � A ´ n �¢é¡Ý
, �g. f(X) = X ′AX ��K.5�ê©O� p, q, � p > q > 0. y²:

�3 q �f�m W, ÷v ∀X0 ∈W, þk f (X0) = 0 . (2017 cH®���Æ)

26. ®� a1, a2, · · · , an ´üüpÉ��ê. ¦y:

A =


1

a1+a1
1

a1+a2
· · · 1

a1+an
1

a2+a1
1

a2+a2
· · · 1

a2+an
...

...
...

1
an+a1

1
an+a2

· · · 1
an+an


��½Ý
. (2018cH®���Æ)

27. � A � n ��½é¡Ý
§B � n �¢�é¡Ý
. y²: |A+B| > 0 . (2007cHm�Æ)

28. (20 ©) �S, T �n �¢é¡��½Ý
, y² det(S + T ) ≥ 1
2 [det(S) + det(T )] . (2008cHm�Æ)

29. � A,A− En þ� n �é¡�½Ý
, y²: En −A−1 �´�½Ý
. (2008cHm�Æ)

30. � A � n �¢�é¡Ý
, y²:

(1) detA ≥ 0 .

(2) XJ A ¥�����ê§Kdet A 7�,��ê�²�. (2010cHm�Æ)

31. (20 ©) �A �¢�é¡Ý
, y²: E −A10 �½´�½Ý
.(2011cHm�Æ)

32. y²¢�
 A ��é¡Ý
�¿�^�´ AA′ = −A2 .(2012cHm�Æ)

33. A,B Ñ´ n ?�é¡Ý
, , � A �_. ¦y:
∣∣A2 −B

∣∣ > 0 . (2014cHm�Æ)

34. (15 ©) �f (x1, x2, · · · , xn) = X ′AX �g (y1, y2, · · · , yn) = Y ′BY Ñ´¢�g., �AB = BA. y

²: �3�òz�5O�Ó�r f (x1, x2, · · · , xn) � g (y1, y2, · · · , yn) z�IO/. (2016cHm�

Æ)

35. (15 ©) �Ý
A = (aij)nn , B = (bij)nn , C = (cij)nn , Ù¥cij = aijbij , i, j = 1, 2, · · · , n, XJA,B

þ��½Ý
, y² C �´�½Ý
.(2017cHm�Æ)
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36. � f (x1, x2, · · · , xn) ´���� n ÎÒ�� s �¢�g., y²�3 Rn ��� 1
2 (n− |s|) �f

�m W, ¦�é?¿� (x1, x2, · · · , xn) ∈W, Ñk f (x1, x2, · · · , xn) = 0 . (2017cHm�Æ)

37. ¢�g. f (x1, x2, · · · , xn) = X ′AX, y²: �x2
1 + x2

2 + · · · + x2
n = 1 � , f (x1, x2, · · · , xn) ��

��TÐ�u A ���A��.(2018cHm�Æ)

38. e A,B þ� n ��½Ý
, y²: tr(AB) > 0 . (2019cHm�Æ)

39. (15 ©) ®��ên ≥ 3, ¢êx1, x2, · · · , xn ÷vx1 + x2 + · · ·+ xn = 0, x2
1 + x2

2 + · · ·+ x2
n = 1, y²:

x1x2 + x2x3 + · · ·+ xn−1xn + xnx1 ≤ cos
2π

n
.

(2019cHm�Æ)

40. n �¢é¡Ý
 A,B �A��Ñ´�ê, C ��½Ý
, A �A��þÑ´ B �A��þ. y

²:

(1) AB ��½
;

(2) tr(ABC) ≥ 0 . (2009cþ°�Æ)

41. � A � n �¢é¡Ý
, α = [a1, a2, · · · , an]
T � n �¢��þ.

(1) y² I − ααT �A��� 1(n− 1 ) � 1−
n∑
i=1

a2
i ;

(2) y² A− ααT �½�¿©7�^�´ A �½, � αTA−1α < 1 . (2010cþ°�Æ)

42. A � n �¢Ý
, A+A′ ��½Ý
, y² |A| > 0 . (2012cþ°�Æ)

43. Qã¿�y²¢�g..5½n. (2013cþ°�Æ)

44. � A � n �¢é¡Ý
, C � n �¢Ý
, ¦y

B =

∣∣∣∣∣A C ′

C 0

∣∣∣∣∣
���½
�¿�^�´ A ��½� C = 0 . (2013cþ°�Æ)

45. � A,C ´ n �¢é¡Ý
, �Ý
�§ AX −XA = C �3��) B.

(1) y²: B �¢é¡Ý
.

(2) XJ A,C ��½Ý
, ¦y: B ��½Ý
. (2014 cþ°�Æ)

46. � A � n ��½Ý
, B � n �¢é¡Ý
, � |λA+B| = 0 �� λ Ñ�u 0, ¦y B �K

½Ý
. (2015cþ°�Æ)

47. � A,B þ� n �¢é¡
, y²: AB �A��Ñ�u". (2010cþ°�Ï�Æ)

48. H � Hermite 
, y²µH �½��=� H �¤kÌfªþ��¢ê. (2011cþ°�Ï�Æ)
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49. ¦y: ¢é¡Ý
 A �¤kA�� u«m [a, b] þ�¿©7�^�´: ¢é¡Ý
 A− λ0I é?

¿ λ0 < a ´�½�, é?¿ λ0 > b ´K½�. (2014cþ°�Ï�Æ)

50. ¦yµ�A´ n �¢é¡Ý
, �3��ê c ¦é?� n ��þ X Ñk |X ′AX| ≥ cX ′X . (2014c

þ°�Ï�Æ)

51. � A ´¢Ý
, A′ ´ A �=�Ý
. ¦y: AA′ � A ����, �� A ÷�� AA′ ´�½�.

(2014cþ°�Ï�Æ)

52. (15 ©) XJ�g.f =
n∑
i=1

n∑
j=1

aijxixj ´�½�, Kg (y1, · · · , yn) =

∣∣∣∣∣∣∣∣∣∣∣

a11 · · · a1n y1

...
...

...

an1 · · · ann yn
y1 · · · yn 0

∣∣∣∣∣∣∣∣∣∣∣
´K½�.

(2016cþ°�Ï�Æ)

53. A,B Ñ´¢é¡Ý
,y² A´�½Ý
�¿�^�´: éu?¿���½Ý
 B,Ñk tr(AB) >

0 . (2018cþ°�Ï�Æ)

54. � A,B � n ���½Ý
, y²: AB �A���´�K¢ê. (2010cÄÑ���Æ)

55. � A,B ´ n ��½Ý
, y²:

A2 −A+ E +B−1 +B

´�½Ý
. (2011cÄÑ���Æ)

56. � T � n �¢é¡�
, Ó��´��
. y²: �3�ê m(0 ≤ m ≤ n) ¦�

tr(T ) = n− 2m

d	e m = 0 K T = I( ü �
). e m = n K T = −I. (5: tr(T ) �Ý
 T �,, = T �

Ìé��þ���Ú).(2012cÄÑ���Æ)

57. �

f (x1, x2, x3) = (x1, x2, x3)A


x1

x2

x3


�n�¢�g.( A �n�¢é¡�
), B �3�îAp��m V ¥�ü ¥¡

{
(a1, a2, a3)

T |a2
1 + a2

2 + a2
3 = 1

}
� f 3 B þ����� λ, ���3: v ∈ B ?��. y²: e�þ w � v ��, K Aw � v

��. (2014cÄÑ���Æ)
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58. � A ���½é¡�
§y²:

tr(A) ≥ 0

��Ò=� A = 0 �¤á. (2014cÄÑ���Æ)

59. � A� 7×8¢Ý
,P AT � A �=�Ý
,y²: ATA´��½é¡
,�Ø´�½�. (2014c

ÄÑ���Æ)

60. � n �¢�
 P Q´�½é¡
q´��
, y² P ´ü 
. (2017cÄÑ���Æ)

61. �A´n�¢é¡.y²µA´��½Ý
��=�é?¿n���½Ý
BÑktr(AB) ≥ 0 §ùptrL

«Ý
�,.(2012coA�Æ)

62. y²Xe�½nµ�A´¢é¡Ý
§KA´�½Ý
�¿�^�´A�^SÌfª�Ü�u0. (2015c

oA�Æ)

63. �A´n�¢é¡
§n > 1 .�é?¿¢�þα ∈ Rn Ñkα′Aα ≥ 0 .y²µ8Ü

W = {X ∈ Rn|X ′AX = 0}.

´Rn ��ê�n− r(A) �f�m§Ù¥r(A) ´A��. (2017coA�Æ)

64. �n�¢�g.f(x) = xTAx ���n§�!K.5�ê©O�p§q§�p ≥ q > 0 .

1.y²�3Rn ���q�f�mW§¦∀x0 ∈W, f(x0) = 0 ;

2.-T = {x ∈ Rn|f(x) = 0} §̄ T�W´Ä��º��oº(2011cÉÇ�Æ)

65. �A´n��½Ý
§B´n�¢é¡Ý
§y²µ7�3n��_Ý
G§¦�

GTG = E,GTBG = diag(µ1, µ2, · · · , µn),

Ù¥E´n�ü Ý
§µ1, µ2, · · · , µn ´|λA−B| = 0 �n�¢�. (2013cÉÇ�Æ)

66. A´n�¢é¡Ý
§Ù�K.5�ê©O´p, q, f(x) = X ′AX §PNf = {x|f(x) = 0, x ∈ Rn} §y

²µ

1.�¹uNf ��5�m�ê�õ´n−max(p, q) ;

2.eω ´Rn ����5f�m§ò�g.�½3ω ¥§����K.5�ê©O�p1, q1 §Kkp1 ≤

p, q1 ≤ q .(2015cÉÇ�Æ)

67. ®�A§BÑ´¢�½Ý
§K�3�_Ý
P§¦�P ′AP,P ′BP Ó��é�Ý
. (2015cÉÇ�

Æ)

68. ®�A§BÑ´��½Ý
§́ Ä�3�_Ý
P§¦�P ′AP,P ′BP Ó��é�Ý
.e�3�Ñy

²§eØ�3`²nd. (2015cÉÇ�Æ)
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69. y²XJA§B´��½�g.�Ý
§KA+B �´. (2010c���Æ)

70. ��g.

f(x1, x2, x3) = ax2
1 + 2x2

2 − 2x2
3 + 2bx1x3(b < 0),

��g.f �Ý
A�A���Ú�1§A���È�-12.

£1¤¦a§b��.

£2¤¦��C�ò�g.f z�IO.. (2011c���Æ)

71. �A�n�¢é¡Ý
§KA���n�¿�^�´µ�3n�¢Ý
B¦�AB + B′A ��½Ý
.

(2011c���Æ)

72. y²µXJA�n× n �¢�½Ý
§K�3�_�é¡Ý
S¦�A = S2 .(2012c���Æ)

73. y²µXJA�n × n �¢Ý
§KA�L«�ü�¢�½Ý
¦È�¿�^�´A�é�z�Ù¤

kA��Ñ�u". (2012c���Æ)

74. �A = (aij) �n�¢é¡�½Ý
§y²µ

|A| ≤ a11a22 · · · ann,

��Ò¤á��=�A�é�
. (2013c���Æ)

75. -n�Ý
A = (aij) ��½Ý
§y²µ

£1¤A�Ìé���þ�u"§�A�ýé������73Ìé��þ.

£2¤n�Ý
B = (bij) ��½Ý
§Ù¥bij = aij/
√
aiiajj .(2014c���Æ)

76. y²µn�Ý
A��½Ý
��=��3n��_Ý
Q¦�

A = Q′Q.

(2015c���Æ)

77. -A�n�¢�½Ý
§y²µ

£1¤�3�_�é¡Ý
S¦�A = S2 .

£2¤XJA§Bþ�n�¢�½Ý
§�AB = BA §KAB ��½Ý
. (2016c���Æ)

78. -A�Bþ�n�¢�½Ý
.y²µ

£1¤�3�_Ý
P¦�A = P ′P .

£2¤B −A ��½Ý
��=�AB−1 �¤kA��þ�u1. (2017c���Æ)

79. �A�n��½Ý
§α1, α2, · · · , αn, β �n�î¼�m¥���þ.e®�αi 6= 0(i = 1, 2, · · · , n), β

�α1, α2, · · · , αn Ñ��§�α′iAα′j = 0(i 6= j, i, j = 1, 2, · · · , n) §Ù¥α′i ´αi �=�.y²µβ = 0

.(2010c�H�Æ)

24

厦
门
大
学
《
高
等
代
数
》



80. �A§BÑ´n�Ý
§�A´�½Ý
.y²µ�3¢�_Ý
T¦�T ′(A+B)T ´é�Ý
. (2011c

�H�Æ)

81. �A´n�¢é¡Ý
§�A�½§y²µB′AB �½�¿�^�´r(B) = m §Ù¥B´n×m �¢Ý


. (2017c�H�Æ)

82. b�A = (aij)n×n´��½Ý
§y²÷vXTAX = 0�¤kX|¤Rn�n−r(A)�f�m. (2011c

úô�Æ)

83. -�g.

f(x1, · · · , xn) =

m∑
i=1

(ai1x1 + · · ·+ ainxn)2.

£1¤¦d�g.��
;

£2¤�aij þ�¢ê�§�Ñd�g.��½�^�. (2012cúô�Æ)

84. y²µA�½�¿�^�´�3�
Bi(i = 1, 2, · · · , n), Bi ¥��k���òz§¦�

A =

n∑
i=1

BiB
T
i .

(2014cúô�Æ)

85. Áy²µ�½Ý
A¥ýé�������±3Ìé��þ��. (2016cúô�Æ)

86. ®�A´�½Ý
§y²A+A−1− 2E ´��½Ý
§¿�ÑA+A−1− 2E ´�½Ý
�¿�^�.

(2017cúô�Æ)

87. �Q(x) ´n�¢�g.§V = {x ∈ Rn|Q(x) = 0} .

¦yµV´Rn �f�m⇔ Q(x) ´��½½�K½�. (2012c¥��)

88. ��g¡x2 + ay2 + z2 + 2bxy + 2xz + 2yz = 4 �±²d��C�
x

y

z

 = P


ξ

η

ζ


z¤ý�Î¡�§η2 + 4ζ2 = 4 ,Á¦a, b Ú��Ý
P. (2013cI��)

89. �A�n���½Ý
.y²:|A + 2013E| ≥ 2013n ,�Ò¤á��=�A = 0 ,Ù¥E´ü Ý
.

(2013cI��)

90. Ý
A = (aij)n×n ,½ÂC = (bij)n×n .y²:eA,B��½,KC��½. (2014cI��)

91. �f(x) = x′Ax ´¢�g.,e�3n�¢�þx1 6= x2 ¦�f(x1) + f(x2) = 0 ,y²:�3n�¢�

þx0 6= 0 ¦�f(x0) = 0. (2017cI��)
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92. �A,B ´ü�n(n ≥ 2) �¢é¡Ý
,y²

|A+B| > |A|+ |B|.

(2019cI��)

93. y²eãn�¢é¡Ý
��½Ý
:

A =


1 1

2 · · · 1
n

1
2

1
3 · · · 1

n+1
...

...
...

1
n

1
n+1 · · ·

1
2n−1

 .

(2019cI��)

94. �A,B þ�n���½¢é¡Ý
,�÷vn − 1 ≤ r(A) ≤ n .y²:�3¢�_Ý
C¦�C ′AC

ÚC ′BC þ�é�Ý
. (2015c¥H�Æ)

95. �n�¢�g.q(X) = XTAX ÷v^�:q(X) = 0 ��=�X = 0 .y²:q(X) ´�½�½ö´K½

�. (2011c¥ì�Æ)

96. �q(X) = XTAX �n�¢�g..XJA�¤kA��Ñáu«m[a, b] .y²:A − tI éA��g.

�t > b �´K½�;�t < a �´�½�. (2012c¥ì�Æ)

97. �A,B Ñ´n�¢Ý
,Ù¥A�½,B��½.y²:

det(A+B) ≥ det(A).

(2013c¥ì�Æ)

98. �q(X) = XTAX �n�¢�g.,-V = {X ∈ Rn : q(X) = 0} .y²:�g.q(X) ´��½½�K½

�¿�^��V�Rn �f�m. (2014c¥ì�Æ)

99. �n�¢Ý
A = (aij) ��½.

(1)y²:�3αu ∈ Rn, i = 1, · · · , n ,¦�aij �uαi �αj �SÈ;

(2)y²:2n�Ý


(
A A

A A

)
��½;

(3)e¢Ý
B = (bij) ���½,-dij = aijbij .y²:Ý
D = (dij) ��½. (2015c¥ì�Æ)

100. ·�¡��n�E�
A���½�,XJ∀X ∈ Cn, X∗AX ≥ 0 ;¡���5N�ϕ : Mn(C)→ Mk(C)

��K�,eA��½�íÑϕ(A) ��½.y²:

(1)eA��½,KA∗ = A ,�A�A����K¢ê;

(2)eϕ : Mn(C)→Mk(C) ��K�,K∀A ∈Mn(C), ϕ(A∗) = ϕ(A)∗ .

5:eA�EÝ
,A∗ L«A��Ý=�.=A∗ �(i, j) �uA�(j, i) ���Ý. (2016c¥ì�Æ)
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