
I[°¬�§f��Æp��ê: gdjpkc.xmu.edu.cn

I[°¬]���p��ê: www.icourses.cn/sCourse/course 3077.html

¥I�ÆMOOC:5p��ê£þ¤6www.icourse163.org/course/XMU-1001951004

¥I�ÆMOOC:5p��ê£e¤6www.icourse163.org/course/XMU-1002554004

ISÜ©:p�a¬ïÄ)\Æ�Áp��êÁK

(A��!A�õ�ªÜ©)

�. W�K

1. XJα = (1, 1, 2, 0)
′
´4��
A�áuA��2���A��þ, K§�½�´�
A3 − 2A2 − 3E�

áuA�� ���A��þ. (2009c�®ó��Æ)

2. ®�3��
A�A��´�§x3 = 1�n�ØÓ�, K|A+ E| = . (2014c�®ó��Æ)

3. �Ý
A =


1 1 1 1

1 1 −1 −1
1 −1 1 −1
1 −1 −1 1

 �A���λ1, λ2, λ3, λ4, Kλ1λ2λ3λ4 = . (2016c�®ó��

Æ)

4. �Ý
A =


1 1 −1 −1
1 2 1 −1
−1 1 3 4

−1 −1 4 0

 �A���λ1, λ2, λ3, λ4, Kλ1 + λ2 + λ3 + λ4 = . (2017c�

®ó��Æ)

5. �A´n�Ý
, |A| 6= 0,eA∗´A���Ý
. eAkA��λ,K(2A∗)−17k��A��´ .

(2009c�®�Ï�Æ)

6. ��þα = (1, k, 1)T´Ý
A =


2 1 1

1 2 1

1 1 2

�_Ý
A−1�A��þ,K~êkI�÷v�^�´ .

(2009c�®�Ï�Æ)

7. �A =


−1 0 0

0 −1 1

0 0 −1

, KA���õ�ª� . (2009c�®�Ï�Æ)

8. �α =


1

1

−1

´Ý
A =


a −1 2

5 −3 3

−1 0 −2

�A��þ, Ka = . (2010c�®�Ï�Æ)
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9. �R[x]3´gê�u3�¤k¢Xêõ�ª|¤��5�m, R[x]3��5C�T÷v: é?¿f(x) =

a0 + a1x + a2x
2 ∈ R[x]3, Tf(x) = (a1 + a2) + (a0 + a2)x + (a0 + a1 + 2a2)x

2, K�5C��A��

� . (2010c�®�Ï�Æ)

10. Ý




−1 1

−1
0 1

0

0

−1


���õ�ª� . (2010c�®�Ï�Æ)

11. �−2, 3,−1´n��
A�A��, K|A3 − 6A + 11E| = .(E�ü Ý
) (2011c�®�Ï

�Æ)

12. �λ1, λ2, λ3�n��
A��ÜA��,�k�A�A��þ�g�(1, 1, 1)
′
, (0, 1, 1)

′
, (0, 0, 1)

′
,KAn = .

(2013c�®�Ï�Æ)

13. �A =


0 0 1

x 1 y

1 0 0

kn��5Ã'�A��þ, KxÚyA÷v�^�� . (2013c�®�Ï

�Æ)

14. �4��
AkA��1, 2, 2, 3, K|A−1 + 3E| = , |A∗| = . (2017c�®�Ï�Æ)

15. �A´��Ñ´1�n��
, KA���õ�ª� . (2017c�®�Ï�Æ)

16. en��5�mV��5C�σkn�ØÓ�A��, Kσk �ØCf�m. (2017c�®�Ï�

Æ)

17. �3�Ý
A,B�q, Ý
A�A���1, 2, 3, K|B| = . (2010c�®�E�Æ)

18. �A =


1 −1 1

a 4 −3
−3 −3 5

, �Ak�A��λ = 6, Ka = . (2011c�®�E�Æ)

19. �u´n���þ, (u, u) = 1, H + E − 2uu
′
, Kλ = 1´H� A��. (2013c�®�E�Æ)

20. �Ý
A�A�õ�ª�f(λ) = λ2 − 5λ + 6, KA�_, A−1�A�õ�ª� . (2015c�ë

nó�Æ)
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21. ®�4�Ø�_Ý
A�n�A��´ 1
3 ,

1
4 ,

1
5 , @o1�ª|A + 2E| = . (2014c�H���

Æ)

22. ®�2016��
A��ÜA��λ1 = 0, λ2 = 1, λ3 = 2, · · · , λ2015 = 2014, λ2016 = 2015, �P´2016 �

�_Ý
, K|E + P−1AP | = . (2016c�H���Æ)

�. ÀJK

1. XJn�¢Ý
A = −A′
, KÙA��λ�²�( ). (2009c�®ó��Æ)

(A)λ2 = 0 (B)λ2 > 0

(C)λ2 ≤ 0 (D)�0Ø�'�

2. λ1, λ2(λ1 6= λ2)´¢é¡Ý
A�A��, α1, α2, α3 ´áuλ1����5Ã'�A��þ|, β1, β2´

áuλ2���A��þ|, K( ). (2010c�®ó��Æ)

(A)α1, α2, β2�½�5Ã' (B)α1, α3, β1�½´���þ|

(C)α1, β1, β2�½�5Ã' (D)α1, β1, β2�½�5�'

3. XJn�¢Ý
A = rA
′
(r 6= 0), KA�A��λ9Ù�Ýλ�m�'X´( ). (2010�®ó��Æ)

(A)λ = rλ (B)λ = rλ

(C)λ = −rλ (D)vk(½�'X

4. eα´n�Ý
A���áuA��θ�A��þ, K( ). (2011c�®ó��Æ)

(A)αE´A2 +A���A��þ

(B)é¢êλ, λαE´A2 +A���A��þ

(C)θ2 + θ�½´A2 +A���A��

(D)θ2 + θØ�½´A2 +A���A��

5. ®�0, 1´3�¢é¡Ý
A�A��, α ´áu0����5Ã'�A��þ|, β1, β2´áu1 ��

�A��þ�¤����þ|, K( ). (2011c�®ó��Æ)

(A)α1, α2, β2�½�5�' (B)α1, α3, β1�½´���þ|

(C)α1, β1, β2�½�5Ã' (D)α1, β1, β2�½´���þ|

6. e0, 1´¢é¡Ý
A�A��, α1, α2, α3 ´áu0����5Ã'�A��þ|, β1, β2´áu1�,

dA��þ|�¤����þ|, BL«α, β1, β2 ����þ/¤����þ|, B = (α, β1), β2. K(

). (2012c�®ó��Æ)
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(A)α, β1, β2�½�5�' (B)α, β1, β2�½´���þ|

(C)B�½��Ý
 (D)B
′
B�½´é�


7. eλ´¢��Ý
A�A��, α´A�A��þ, K( ). (2012c�®ó��Æ)

(A)λ´1½-1 (B)?¿�½¢Xêõ�ªf(x), f(λ)o´f(A)�A��

(C)α´A−1�A��þ (D)cn�À�ÑØ�(

8. ®�3��
A�A���0, 2,−1, K1�ª|A2 +A+ E|���( ). (2015c�®ó��Æ)

(A)1 (B)0

(C)7 (D)14

9. �λ1, λ2©O´�
A�ü�ØÓ�A��, α1, α2©O´§�éA�A��þ, K�þ|α1, A(α1 +

α2)�5Ã'�¿©7�^�´( ). (2015 c�®ó��Æ)

(A)λ1 6= 0 (B)λ2 6= 0

(C)λ1 = 0 (D)λ2 = 0

10. e�`{�(�´( ). (2016c�®ó��Æ)

(A)ê�Pþü�5�mÓ��¿�^�´§���ê��

(B)�Ý
A÷vA2 = E, K1�−1�½´A�A��

(C)��C�3?¿Äe�Ý
Ñ´��Ý


(D)?¿é¡Ý
�A��Ñ´¢ê

11. e�`{�(�k �. (2016 c�®�Ï�Æ)

(1)ê�Pþþn�Ý
A�qué�
�¿�^�´A���õ�ª´Pþp���gÏª�È;

(2)ü�Ý
k�Ó���õ�ª, K§�´�qÝ
;

(3)n�Ý
A�?�A��Ñ´��õ�ª��;

(4)n�Ý
A���õ�ª��Ñ´A�A��.

(A)1 (B)2

(C)3 (D)4

12. �A´n�Ý
, P´n��_Ý
, n���þÝ
α´Ý
A�áuA�õ�ªλ�A��þ, @o3

e�Ý
¥:(1)A2; (2)P−1AP ; (3)AT ; (4)E − 1
2A. α�½´ÙA��þ�Ý
�k �. (2016c

�®�Ï�Æ)
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(A)1 (B)2

(C)3 (D)4

13. �n��
(aij)n×n�A���λi(i = 1, 2, · · · , n), K
n∑
i=1

λ2i ���( ). (2017c�®�Ï�Æ)

(A)
n∑
i=1

a2ii (B)(
n∑
i=1

aii)
2

(C)
n∑
i=1

n∑
j=1

aijaji (D)
n∑
i=1

a2ij

n.O�K

1. �V´�NgêØ�Ln�¢Xêõ�ª|¤��5�m. ½Â�5C�A : f(x) −→ f(1−x),¦A�

A��ÚéA�A�f�m. (2016�®�Æ)

2. �

A =


a −2 0

b 1 −2
c −2 0

 , B =


2 1 1

1 2 1

1 1 2

 .

(1)eAkA��4, 1,−2, ¦a, b, c.

(2)�α = (1, k, 1)
′
´B−1���A��þ, ¦k. (2011c�®�Ï�Æ)

3. ®�n�¢é¡Ý
AkA��0(�)Ú2. eα1 =


1

2

1

 α2 =


2

1

2

 ´A�áuA��0�A��

þ.

(1)¦��Ý
P , ¦�P−1AP�é�
;

(2)¦Ý
A. (2012�®�Ï�Æ)

4. �V´knê�Qþ�n��m, V��5C�T3Äα1, α2, α3e�Ý
�

A =


5 6 −3
−1 0 1

1 2 −1


¦T�A��Ú�A�A��þ; q¯: A�Äé�z? (2013c�®�Ï�Æ)

5. ¦n�¢é¡Ý
A, ¦�A�A���3, 1, 1, �(1, 1, 0)
′
´Aáu3�A��þ. (2015c�®�Ï�

Æ)

6. �Ý
A =


a −1 c

5 b 3

1− c 0 −a

, |A| = −1, A���Ý
A∗k��A��λ0, áuλ0�A��þ�α =

(−1,−1, 1)T , a, b, c Úλ0��. (2016�®�Ï�Æ)
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7. �A�n�Ý
, α1, α2, α3��5Ã'�n���þ, �

Aα1 = α1 + α2 + α3, Aα2 = 2α2 + α3, Aα3 = 2α2 + 3α3.

(1)¦Ý
B, ¦A(α1, α2, α3) = (α1, α2, α3)B;

(2)¦Ý
A�A��;

(3)¦�_Ý
P , ¦�P−1AP�é�Ý
. (2017c�®�Ï�Æ)

8. �P [x]3´gêØ�L3�õ�ª�NëÓ0õ�ª�¤��5�m, f(x) = a0 + a1x+ a2x
2 + a3x

3 ∈

P [x]3, ykP [x]3��5C�A :

A (f(x)) = (a0 − 2a1) + (−3a0 + 2a1)x+ (2a2 − 3a3)x
2 + (−4a2 + 3a3)x

3

¦A�A��9A��þ, ¿�½AUÄé�z. (2013c�®�E�Æ)

9. �A´n�Ý
, r(A) = 2, Ù�A��λ1 = λ2 = 6, �áuλ1 = λ2 = 6��5Ã'�A��þ

kα1 = (1, 1, 0)t, α2 = (2, 1, 1)t, ¦Ý
A. (2009c�®���Æ)

10. -

A =



0 1 0 · · · 0
0 0 1 · · · 0
...
...
...

...

0 0 0 · · · 1
1 0 0 · · · 0


O�A2, A3, · · · , An−1, An, ¿¦ÑA3Eê�C¥��ÜA��. (2016c�®���Æ)

11. �o�¢Ý


A =


1 s s s

s 1 s s

s s 1 s

s s s 1


(1)¦A�A��9¤kA��þ;

(2)A��_�¿�^�´�o? �s = −1�, A´Ä�_? eA�_, ¦A�_Ý
A−1;

(3)s�Û��, A´�½Ý
? . (2011c�ënó�Æ)

12. �AÚBÑ´n��
, �r(A) + r(B) < n, Ù¥r(A) L«A��, y²: AÚB��k��ú�A��

þ. (2013c�ënó�Æ)
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13. �Ý


A =


a −1 c

5 b c

1− c 0 −a


®�A�1�ª|A| = −1, A���Ý
A∗k��A��λ0,�A∗áuλ0���A��þ´α = (−1,−1, 1)′ ,

Á¦a, b, cÚλ0��. (2015c�H���Æ)

14. 3ê�Pþ�2× 2Ý
�mP 2×2¥, B =

(
1 2

0 2

)
, ½Â�5C�AXe:

A (X) = XB −BX, ∀X ∈ P 2×2

Á¦:

(1)A�A�õ�ª;

(2)A�áuA��0�A��þ. (2016c�H���Æ)

15. �A´n��5�mVþ���1��5C�, B = A − ε(Ù¥ε�ð�C�), Á¦�5C�B���

õ�ª. (2009cuÀ���Æ)

16. ¦��3�¢é¡Ý
A, ÷v: A���6, 3, 3, �6éA�A��þ�a1 = (1, 1, 1)T . (2015cuÀ�

��Æ)

17. Þ~`²4�EÝ
=¦k�Ó�A�õ�ªÚ4�õ�ª�Ø�½�q. (2017cuÀ���Æ)

18. ®�Ý



0 1 −1
−2 −3 a

3 3 −4

�A�õ�ªk��, ¦a��, ¿?Ø´Ä�é�z. (2019cuÀ��

�Æ)

19. �A = (a1, a2, · · · , an)��"¢1× nÝ
, ¦:

(1)r(A
′
A);

(2)A
′
A�AÏ�ÚA��þ. (2010cuHnó�Æ)

20. ^JL«����1�n�Ý
, n ≥ 2, �

f(x) = a+ bx

´knê�Qþ���õ�ª, -A = f(J),

(1)¦J��ÜA��Ú�ÜA��þ;
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(2)¦A�¤kA�f�m;

(3)A´Ä�é�z? XJ�é�z, ¦ÑQþ���_Ý
P , ¦�P−1AP�é�Ý
, ¿�Ñù�

é�Ý
. (2011cuHnó�Æ)

21. �

A =


1 1 1

1 1 1

1 1 1

 .

¦����Ý
T¦�T−1AT ´é�
. (2013coA�Æ)

22. �A´ê�Fþ�A����0�n��
.

£1¤�ÑA�¤k�U�JordanIO..

£2¤�Fþ�õ�ªf(x) ÷vf(0) 6= 0 .y²µf(A) �_§�(f(A))−1 ´A�õ�ª.

£3¤�g(x) = x11 − x5 − x4 + x3 + x− 3 .¦1�ªdet(g(A)) . (2017coA�Æ)

23. �A ´Eê�þ�n��5�mVþ����5C�n ≥ 3 §�A 3V�,�Äe�Ý
�µ

D =



0 0 0 · · · 0 0 6

1 0 0 · · · 0 0 6

0 1 0 · · · 0 0 −12
0 0 1 · · · 0 0 0
...
...
...

...
...

...

0 0 0 · · · 1 0 0

0 0 0 · · · 0 1 0


.

£1¤¦A�A�õ�ªf(λ) .

£2¤f(λ) 3knê�þ´Ä��º̀ ²nd.

£3¤�W´Vþ�¤k�A �����5C�|¤�8Ü§y²µW´V�f�m¿¦Ñ§��ê.

£4¤¦A �¤kØCf�m��ê. (2019coA�Æ)

24. �A ´Eê�þ�n��5�mVþ����5C�n ≥ 3 §�A 3V�,�Äe�Ý
�µ

D =



0 0 0 · · · 0 0 6

1 0 0 · · · 0 0 6

0 1 0 · · · 0 0 −12
0 0 1 · · · 0 0 0
...
...
...

...
...

...

0 0 0 · · · 1 0 0

0 0 0 · · · 0 1 0


.

£1¤¦A�A�õ�ªf(λ) .

£2¤f(λ) 3knê�þ´Ä��º̀ ²nd.
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£3¤�W´Vþ�¤k�A �����5C�|¤�8Ü§y²µW´V�f�m¿¦Ñ§��ê.

£4¤¦A �¤kØCf�m��ê. (2019coA�Æ)

25. �A =


1 0 0 0

−1 −1 −1 0

1 1 1 0

2 2 2 0

 §¦A�e�IO/. (2012c�H�Æ)

26. �a, b ´ü�Eê§�âØÓ�a, b §¦n�þn�Ý


A =



a b · · · b b
0 a · · · b b
...
...

...
...

0 0 · · · a b

0 0 · · · 0 a


���õ�ªÚe�IO.. (2010cúô�Æ)

27. � 
3 2 −2
k −1 −k
4 2 −3

 .

£1¤�k�Û��§�3P¦�P−1AP �é�Ý
º¿¦Ñù��Ý
PÚé�Ý
;

£2¤¦k = 2 �Ý
A�JordanIO.. (2012cúô�Æ)

28. �

A =

(
0 En

En 0

)
.

�¯A´Ä�±é�z¿�Ñnd.eA�é�z�C§�Ñ�_Ý
P§¦�P−1AP = C .(2014cú

ô�Æ)

29. ®�¢�
A =


0 0 a

1 1 0

1 0 0

 �B =


0 0 a2

0 1 0

1 0 0

 �q§¦a. (2011c¥��)

item �Ì�Ý
C� 
c0 c1 · · · cn−1
cn−1 c0 · · · cn−2
...

...
...

c1 c2 · · · c0


(1)¦C��ÜA��±9�A�A��þ.

(2)¦|C|. (2010cI��)

30. ®�n�Ý
A =

(
a b

c d

)
�A�õ�ª�(λ− 1)2 ,Á¦A2011 − 2011A .(2011cI��)
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31. ®�n��


A =


a21 a1a2 + 1 · · · a1an + 1

a2a1 + 1 a22 · · · a2an + 1
...

...
...

ana1 ana2 + 1 · · · a2n

 ,

Ù¥
n∑
i=1

ai = 1,
n∑
i=1

a2i = n .

(1)¦A��ÜA��.

(2)¦A�1�ªÚ,. (2012cI��)

32. � 
x3n

x3n+ 1

x3n+2

 =


3 −2 1

4 −1 0

4 −3 2




x3n−3

x3n− 2

x3n−1

 .

�½Ð�a0 = 5, a1 = 7, a2 = 8 ,¦xn �Ï�. (2017cI��)

33. �A´n�¢é¡Ý
,�

A =



a1 b1

b1 a2 b2

b2
. . .

. . .

. . .
. . . bn−1

bn−1 an


, bj 6= 0.

(1)y²r(A) ≥ n− 1 .

(2)y²A�A���Ø�Ó. (2017cI��)

34. y²:8�÷vA3 = 0 �5�EêÝ
¥7kü��q. (2018cI��)

o.y²K

1. n�¢Ý
A�A�õ�ª�x3 − 3x2 + 4x − 2. y²: AØ´é¡
�Ø´��
. (2016c�®�

Æ)

2. �V´�NgêØ�Ln�¢Xêõ�ª|¤��5�m. ½Â�5C�

A : f(x)→ f(1− x)

¦A�A��ÚéA�A�f�m. (2016c�®�Æ)

3. y²n�HermiteÝ
Akn�¢A��(�Äê). (2017c�®�Æ)

4. y²: ¢Ý



d a b 0

a 0 a 0

b a −d a
0 0 a 0

 (a 6= 0)kü���A��, ü�K�A��. (2010c�®ó��Æ)
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5. en(g,ên ≥ 1)�¢Ý
AÚ¢êr÷vA = rA
′
, Eêa + bi´A�A��, Kab = 0. (2012c�®

ó��Æ)

6. �A´n�¢é¡Ý
, y²:

(1)A�A��Ñ´¢ê;

(2)A�áuA���ü�A��þ�éA©þ¦ÈÚ�0. (2013 c�®ó��Æ)

7. �A,B´¢ê�þ�n�Ý
, f(x)´Ý
B�A�õ�ª, -f (k)(x)L«f(x)�k��ê. C = AB −

BA. b½C�A,B���. y²:

(1)é?¿�êk, dABk −BkA = kBk−1C;

(2)éz���êk ≤ n, kf (k)(B)Ck = 0, AO/, kCm = On×n;

(3)eA,Bþ�¢é¡Ý
, KAB = BA. (2014c�®ó��Æ)

8. �A´n��5�mVþ����5C�.

(1)�λ1, λ2´A�ü�ØÓA��, α1, α2´©Oáuλ1, λ2�A��þ, y²: α1 + α2Ø´A�A�

�þ;

(2)eA±V¥z���"�þ�§�A��þ, y²: A ´ê¦C�, =: �3k¦�A α = kα.

(2014c�®ó��Æ)

9. �V�¢ê�þ�Nn��
3Ï~�$�e�¤��5�m, σ�Vþ��5C�, �é?¿�A ∈

VÑkσ(A) = A
′
.

(1)¦σ�A��;

(2)éuz��A��, ¦ÙA�f�m;

(3)y²VT�¤kA�f�m��Ú. (2018c�®ó��Æ)

10. �n�Ý
A,B÷vAB = A−B, y²:

(1)λ = 1Ø´B�A��;

(2)eB�qué�Ý
, Kk�_Ý
T , ¦T−1AT�T−1BTþ�é�
. (2016c�®�Ï�Æ)

11. �A,B´n��"Ý
, �kA2 = A,B2 = B,AB = BA = 0. y²:

(1)0, 17´A,B�A��;

(2)eξ´A�áuA��1�A��þ, Kξ�´B�áuA��0�A��þ. (2009c�®�E�Æ)

12. �A´�5�mVþ��5C�, ÷vA 2 − 3A + 2I = 0, Ù¥I´ð�C�. y²A�A���U

´1½2. (2012c�®�E�Æ)

13. ®�A´n��5�mVþ��5C�, �A 2 = IdV , y²:

(1)A�A���±1;

(2)V = V1 ⊕ V2, Ù¥V1, V2©O´A��1,−1|¤��5�m. (2017c�®�E�Æ)
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14. XJA∗ = A, y²A�A���¢ê. (2011c�®���Æ)

15. S = (aij)n×n´���ÅÝ
, �÷v: ai1 + ai2 + · · ·+ ain = 1, (i = 1, 2, · · · , n). y²:

(1)SkA��1;

(2)S�A��|λ| ≤ 1. (2014c�®���Æ)

16. �g(x) = a0 + a1x+ · · ·+ anx
m´ê�Fþ��õ�ª. y²: XJλ0´Fþn��
A���A��,

�α´A�áuλ0���A��þ, @og(λ0)´g(A)���A��, �α´g(A)�áug(λ0)���A

��þ. (2016c�®���Æ)

17. �A´n�Ý
, �÷vA3 − 2A2 −A+ 2I = O, y²: r(A− I) + r(A+ I) + r(A− 2I) = 2n. (2019c

�®���Æ)

18. �A,B�Eê�þ�n�Ý
, �AB = BA. ¦y: A�Bäk�Ó�A��þ. (2009c�ënó�

Æ)

19. �A,Bþ�n�Ý
. (2018c�ënó�Æ)

(1)y²: AB�BAk�Ó�A�õ�ª.

(2)eA+B, A−Bþ�_, y²: ©¬Ý


(
A B

B A

)
�_¿¦Ù_.

20. �α0, α1, · · · , αn−1´n�¢ê, C´Xe�n��


C =



0 1 0 · · · 0 0

0 0 1 · · · 0 0
...

...
... · · ·

...
...

0 0 0 · · · 0 1

−a0 −a1 −a2 · · · −an−2 −an−1


(1)eλ´C�A��, Áy: (1, λ, λ2, · · · , λn−1)′´A��λ�A���þ; (2009c�H�Æ)

21. �V´Eê�Cþ��5�m, σÚτþ�Vþ��5C�, �÷vστ = τσ, q�λ0�σ���A��,

y²:

(1)Vλ0�τ�ØCf�m, Ù¥Vλ0 = {α ∈ V |σα = λ0σ} �σ�A�f�m;

(2)σ�τ��k��ú��A��þ. (2011c�H�Æ)

22. �A = (aij)n×n, �|A| = 0, y²: A���Ý
A∗�n�A��¥��kn − 1��0, ����"A

��(XJ�3)�uA11 +A22 + · · ·+Ann, Ù¥z�?¿�n���þ. (2011c�H�Æ)

23. �A,B©O�n×m�Úm× n�Ý
,

(1)y²: λm|λEn −AB| = λn|λEm −BA|, Ù¥EnÚEm©O�n�Úm�ü 
;
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(2)e

A =


a1b1 a1b2 · · · a1bn
a2b1 a2b2 · · · a2bn
...

...
...

anb1 anb2 · · · anbn


¦Ý
En +A��ÜA��. (2012c�H�Æ)

24. �A�¢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)

25. �A�n��5�mVþ��5C�, �A 2 = ε, Ù¥ε�Vþ�ü C�. y²:

(1)A�A���U´±1;

(2)V = V1 ⊕ v−1, Ù¥v1ÚV−1©O��5C�A'uA��1Ú−1�A�f�m;

(3)�3Vþ��5�A1ÚA2, ¦�A1 + A2 = ε, �A = A1 −A2. (2012c�H�Æ)

26. �A´n��
, y²:

(1)A���1�¿©7�^�´�3ü�n��"�þα, β ∈ Rn, ¦�A = αβT ;

(2)A = αβT�, A�A��´0, 0, · · · , 0, βTα. (2015c�H�Æ)

27. �

A =


a1 a2 · · · an

an a1 · · · an−1
...

...
...

a2 a3 · · · a1

, P =



0 1 0 · · · 0
0 0 1 · · · 0
...
...
...

...

0 0 0 · · · 1
1 0 0 · · · 0


Ù¥P�n���Ý
, §�z�1z��þ�k�����1, Ù{���0.

(1)y²�3n− 1gõ�ªf(λ), ¦�A = f(P );

(2)¦Ý
A�¤kA���A��þ;

(3)O�1�ª|A|. (2017c�H�Æ)

28. �mA(x),mB(x)©O�n��
AÚB���õ�ª, λA(x)�Ý
A�A�õ�ª,Á¯�mA(x)�mB(x)p

��, λA(B)´Ä�_? y²\�(Ø. (2017c�H�Æ)

29. ®�¢êa1, a2, · · · , an÷v
n∑
i=1

ai = 0, -
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A =


a21 + 1 a1a2 + 1 · · · a1an + 1

a2a1 + 1 a22 + 1 · · · a2an + 1
...

...
...

an1a1 + 1 ana2 + 1 · · · a2n + 1


(1)y²: �3��n× 2Ý
B, ¦�A = BB

′
;

(2)¦n�¢Ý
A�A��. (2011c�H���Æ)

30. �A�n�¢�
, A
′
´A�=�Ý
, �A+A

′
= J −E, Ù¥JÚE©O´����1�n�Ý
Úü

 Ý
.

(1)é?�E�þα, y²: 0 ≤ α
′
Jα ≤ nα

′
α, Ù¥α

′
´α��Ý=�.

(2)y²: A�?�A���¢Ü3− 1
2Ú

n−1
2 �m. (2012 c�H���Æ)

31. �A,B�n��
, fA(x)�A�A�õ�ª, y²: fA(B)�_�¿�^�´A,Bvkú��A��.

(2013c�H���Æ)

32. �k�
A ∈ Mm+n(K), �aij = 0, 1 ≤ i, j ≤ m½m + 1 < i, j ≤ m + n. y²: eλ0�A�A��,

K−λ0��A�A��. (2011cuÀ���Æ)

33. �Ý
A ∈Mn(C)�A��pØ�Ó. ½ÂC(A) = B ∈Mn(C)|AB = BA.

(1)�y: C(A)´E�5�mMn(C)��5f�m.

(2)y²: é?¿B,C ∈ C(A), kBC = CB. (2014cuÀ���Æ)

34. �Cþ�Nn�Ý
|¤��n2��5�mMn(C), A ∈Mn(C), A�é�z,A���λ1, λ2, · · · , λn(Ø

�½Ø��), �A´�C�C�, A (B) = AB −BA,

(1)y²: A��Cþ��5C�;

(2)¦A�¤kn2�A��. (2015cuÀ���Æ

35. ®�¢Ý


A =



a1 b1

c1 a2 b2
. . .

. . .
. . .

. . .
. . . bn−1

cn−1 an


,

÷vbici > 0, (i = 1, 2, · · · , n− 1). ¦y: Akn�üüØÓ�¢A��. (2016cuÀ���Æ)

(J«: k�Äbi = ci(i = 1, 2, · · · , n − 1)�AÏ�¹; é���¹, ÁéÑ��¢é��_Ý
D¦

�D−1ADÎÜTAÏ�¹.
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36. �½m+ n©¬�


A =

(
Om×m Bm×n

Cn×m On×n

)
,

y²: eλ�A�A��, K−λ�´A�A��. (2017cuÀ���Æ)

37. ¦y: 3�EÝ
A�B�q�¿�^�´§�k�Ó�A�õ�ªÚ4�õ�ª. (2017cuÀ��

�Æ)

38. y²: (1)eλ 6= 0´A���A��, K 1
λ |A|�´A���Ý
A

∗�A��;

(2)eα´Ý
A���A��þ, Kα�´A∗ ���A��þ. (2014cuHnó�Æ)

39. �A´ê�Cþ���n��
.

(1)�λ1´A���A��, y²: �3C þn��_�
T , ¦�(2017cuHnó�Æ)

T−1AT =


λ1 b12 · · · b1n
0 b22 · · · b2n
...

...
...

0 bn2 · · · bnn

;

(2)én�8B{y², A7�qu��þn�Ý
:


λ1 c12 · · · c1n

λ2 · · · c2n

· · ·
...

λn

.

40. �F§KÑ´ê��F ⊆ K .�A§B´Fþ�n��
.y²µA§B3Fþ�q��=�A§B3Kþ�

q.(2011 coA�Æ)

41. y²µ�é¡¢Ý
�A���U´0½XJê.(2012coA�Æ)

42. y²µê�Fþ�k���mþ��5C��kk�õ�A��.Þ��kÃ¡õ�A����5C

��~f.(2012coA�Æ)

43. �A´é���a1, a2, · · · , an �þn�
§B´é���b1, b2, · · · , bn �þn�
§�B�_.¦Ý




(
A B

B A

)
�A��.(2012coA�Æ)
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44. �ê�Fþ�4��
A�A�õ�ª�f(x) = det(xE4 − A) = x4 + 2x3 − 3x2 − 4x + 4 §Ù¥E4 ´

ü 
.

£1¤é÷vþã^��Ý
A3�q¿Âe?1©a§�±©�Aaº̀ ²nd.

£2¤y²µ4��þ�mF 4 ØU©)�A�A�f�m��Ú��=�A2, A,E4 �5Ã'.

£3¤�A2 + aA+ bE4 = 0 �¦a,b��. (2014coA�Æ)

45. �A´ê�Fþ�n��
§��r.y²µA2 = 0��=�A3Fþ�qu©¬Ý



0r 0

Ir 0

0 0

§Ù¥§0r, Ir
©O´r�"Ý
Úr�ü 
. (2016coA�Æ)

46. �A´n�¢é¡
§n > 1 .�A����1.¦��
T¦�T−1AT ´é�
. (2017coA�Æ)

47. �A´ê�Fþ�A����1�n��
.

£1¤�C(A) ´Fþ�¤k�A����Ý
|¤��5�m.¦C(A) ��êdimC(A) .

£2¤�Fþ��
B÷vAB = BA�B3Fþ�qu��Jordan
.y²µAB3Fþ��qu��Jordan
.

(2017coA�Æ)

48. �A´n�¢é¡Ý
§�A´��
§y²µA�4�õ�ª�gêØ�L2. (2019coA�Æ)

49. �3�¢é¡Ý
A��1���Ú�3§�þα1 = (−1, 2,−1)T , α2 = (0,−1,−1)T ´�5�§|Ax =

0 �ü�).

£1¤¦A�A���A��þ;

£2¤¦��Ý
QÚé�Ý
D§¦�QTAQ = D ;

£3¤¦1�ª

|(2
3
B2)−1 +

4

9
B∗ +B|,

Ù¥B´A− 3

2
E ��qÝ
§B∗ ´B���Ý
. (2010cÉÇ�Æ)

50. �V´ê�Fþ�n��5�m§σ ´V��5C�§��3ξ ∈ V ¦�ξ, σ(ξ), · · · , σn−1(ξ)�¤V��

�Ä§Á¦σ �A�õ�ªÚ��õ�ª. (2010cÉÇ�Æ)

51. �f(λ),m(λ) ©O�ê�FþÝ
A�A�õ�ªÚ��õ�ª§�kIO©)ª

f(λ) = p1(λ)
r1p2(λ)

r2 · · · pt(λ)rt ,m(λ) = p1(λ)
s1p2(λ)

s2 · · · pt(λ)st ,

Ù¥ri ≥ 0, si ≥ 0 §pi(λ) ´ê�Fþ�Ø��õ�ª, i = 1, 2, · · · , t .

¦yµÝ
pi(A)si �"Ý=§�Ø�m��ê�urideg(pi(λ)) .(2011cÉÇ�Æ)

52. �A�n��"Ý
£k��êk§¦�Ak = 0¤.

1.¦A�¤kA��;
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2.�r(A) = r §KAr+1 = 0 ;

3.¦det(I +A) .(2012cÉÇ�Æ)

53. é?¿n�E�
AÑ�3�_Ý
P§¦�P−1AP = GS §Ù¥G§SÑ´é¡�
§�G�_.

(2012cÉÇ�Æ)

54. ®�

A =



0 −c0
1 0 −c1

1 0
...

1
. . . −cn−3
. . . 0 −cn−2

−cn−1


,

1.¦F�A�õ�ªf(x) ���õ�ªm(x) ;

2.¦¤k�F����Ý
. (2014cÉÇ�Æ)

55. ®�A�¢��Ý
§det(A) = 1 §y²�3��Ý
P§¦�

P ′AP =


1 0 0

0 cos θ − sin θ

0 sin θ cos θ

 ,

Ù¥cos θ =
a11 + a22 + a33 − 1

2
(2015cÉÇ�Æ)

56. y²êλ ´�
A�A�õ�ª����=�λ �´A���õ�ª��. (2010c���Æ)

57. �EÝ
�e�IO.�

J =



3

1 3

0 3

1 3

0 3


,

y²Akn��5Ã'�A��þ§�´vk�õ�A��þ�5Ã'. (2010c���Æ)

58. �A§Bþ�n�Ý
§AB = A+B .y²µ

£1¤A§B�A��þØ�1§�AB = BA .

£2¤eA§Bþ�é�z§K�3�_Ý
P§¦�P−1AP ÚP−1BP Ó��é�
. (2011c���

Æ)

59. �B�n�¢Ý
§A�n�¢é¡Ý
�A�¤kA��üüþØÓ.y²µA�B�����=��

3�_Ý
S¦�S−1AS �S−1BS Ó��é�Ý
. (2012c���Æ)
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60. �A�n�E�
.eA2 = A §K¡A��"Ý
.y²µ

£1¤��Ý
A�A���kλ0 = 0 ½λ1 = 1 .

£2¤-Vλ0 ÚVλ1 ©OL«éAA��λ0 = 0 Úλ1 = 1 �A�f�m§K�þ�m

Cn = Vλ0

⊕
Vλ1 .

(2013c���Æ)

61. -A�B�n�¢é¡Ý
�AB = BA .y²µ�3n���Ý
Q¦�Q′AQ �Q′BQ Ó��é�
.

(2015c���Æ)

62. -A = (aij) �n(n ≥ 2) ��
§λ �A�?¿A��§y²µ

£1¤éu,��ê1 ≤ k ≤ n kµ

|λ− akk| ≤
n∑

j=1,j 6=i

|akj |.

£2¤XJA÷vµ

|aii| >
n∑

j=1,j 6=i

|aij |,

KA´�ÛÉ�§=|A| 6= 0 .(2015c���Æ)

63. -n�Ý


A =


2 a · · · a
a 2 · · · a
...
...

...

a a · · · 2

 .

£1¤¦A�¤kA��ÚA��þ.

£2¤¦�_Ý
P¦�P−1AP �é�
. (2015c���Æ)

64. -A�n�¢é¡Ý
§ÙA���λ1 ≥ λ2 ≥ · · · ≥ λn §Ù�A�IO��A��þ�α1, α2, · · · , αn

.PV ji = L(αi, αi+1, · · · , αj) �¢ê�þ�)¤f�m.y²µ

λi = max
X∈V j

i ,X 6=0

X ′AX

X ′X
,λj = min

X∈V j
i ,X 6=0

X ′AX

X ′X
.

(2015c���Æ)

65. -Ý


C =

(
A 0

0 B

)
,

Ù¥A�n�Ý
§B�m�Ý
.y²µC�qué�
��=�A�BÑ�qué�
. (2016c��

�Æ)
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66. -n�EÝ
A�JordanIO.�J§Jm(λ) �J¥¹kA��λ §�ê�m�Jordan¬.y²µ

£1¤XJk ≤ m �§K

r(Jm(λ)− λIm)k−1 = r(Jm − λIm)k + 1,

Ù¥Im L«�m�ü Ý
.

£2¤-JordanIO.J¥Jm(λ) �¬ê�s§K

s = r(A− λIn)m−1 − 2r(A− λIn)m + r(A− λIn)m+1.

.(2016c���Æ)

67. -λ �n�Ý
A�A��§P

Vλ = {x|AX = λX}.

y²µXJVλ ��êØ�uk§Kλ �m�^SÌfªAm �A��§Ù¥m > n− k .(2017c���

Æ)

68. �A´n�¢é¡Ý
§A�A��λ1 = λ2 = 2, λ3 = −2 §¦A2010 .(2010c�H�Æ)

69. �A´ê�Pþ�n��
§V1 = {X|(A − E)X = 0, X ∈ Pn}, V2 = {X|(A + E)X = 0, X ∈ Pn} .y

²µPn = V1
⊕
V2 �¿�^�´A2 = E §Ù¥E�n�ü Ý
.(2010c�H�Æ)

70. �A ´�5�mV��5C�§�þα1, α2, · · · , αk ´A �©OáuØÓA��λ1, λ2, · · · , λk ��A

A��þ§Ù¥1 ≤ k ≤ n .y²µXJW´A �ØCf�m§�α1 + α2 + · · · + αk ∈ W §@

odimW ≥ k .(2011c�H�Æ)

71. �A´n��5�m����5C�§XJλ1, λ2, · · · , λk(1 ≤ k ≤ n)´A�ØÓ�A��§ξ1, ξ2, · · · , ξk

©O´A�áuλ1, λ2, · · · , λk �A��þ.¯µξ1, ξ2, · · · , ξk ´Ä�5�'º�y²\�(Ø. (2013c

�H�Æ)

72. �ngõ�ªf(x) ´�
A���õ�ª§y²µA�_�¿�^�´f(0) 6= 0 .(2014c�H�Æ)

73. �A´n�¢é¡Ý
§y²�3��Ý
Bi(i = 1, · · · , s)¦�A = λ1B1+λ2B2+ · · ·+λsBs. (2010c

úô�Æ)

74. �E�5�mVk�5C�A§�A�A�õ�ªf(λ) = (λ − λ1)r1(λ − λ2)r2 .y²µ�f�mVλi =

ker(A− λiid)ri(i = 1, 2) þ�A− ØCf�m. (2010cúô�Æ)

75. Áy²÷vAm = En �n��
AÑ�qu��é�Ý
. (2011cúô�Æ)

76. ®�Ý


A =


2 −4 2 2

−2 0 1 3

−2 −2 3 3

−2 −6 3 7

 .
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¦Ý
P§¦�P−1AP �e�IO.. (2011cúô�Æ)

77. �A´n���Ý
÷vµ

£1¤A = A1 +A2 + · · ·+As ,

£2¤r(A) = r(A1) + r(A2) + · · ·+ r(As) .

y²¤k�Ai Ñ�qu��é�Ý
§Ai �A���Ú�uAi ��. (2012cúô�Æ)

78. �
A�A�õ�ª�

f(λ) = (λ− 2)3(λ+ 3)2.

��ÑA¤k�U�JordanIO.. (2014cúô�Æ)

79. �g, h �Eê�þn��5�mV��5C�§gh = hg .¦yg, h kú��A��þ.eØ´3Eê�

þ´3¢ê�þ§K(Ø´Ä¤áºe¤á§�Ñnd¶Ø¤áÞÑ�~. (2014cúô�Æ)

80. �Ý
A(t)���ëY��§1�ªð�1§A(0) = E §¦yµA′(0)�,�0.£¦�´é���Õá

¦�¤(2015cúô�Æ)

81. lim
n→∞

An = 0⇔ A�¤kA��|λ| < 1 .(2015cúô�Æ)

82. y²µjÝ
�A�����1. (2010c¥��)

83. �n�E�
A�A���N�λ1, · · · , λn, f(x) ´?¿��EXêõ�ª.¦yµf(A) �A���N

�f(λ1), · · · , f(λn) .(2011c¥��)

84. �n ≥ 2 §¦Xen�¢�
A = a(ij)n×n �JordanIO.:

A =


O 1 1

. .
.
. .
.

1 . .
.

1 O

 .

(2012c¥��)

85. �A,B ´n�E�
§(C)n×n þ��5C�A : X → AX −XB .¦yµA�_�¿�^�´A�BÃ

ú��A��. (2013c¥��)

86. ��
A���õ�ªdA(x) = x3(x+ 1)3 §¦B = A2 ���õ�ªdB(x). (2014c¥��)

87. �A�m× n Ý
§B�n×m Ý
§a��"Eê.Áy²µa�AB �A����=�a�BA �A�

�.ea = 0 §T(Ø�¤áíº�Øy½öÞ~`². (2016c¥��)

88. �Ä[0, 1] «mþ�ëY¢¼ê�N|¤�¢�5�mV§�n ≥ 1 §W�{1, x, x2, · · · , xn} )¤�f

�m§�Ä�5C�A = (x + 1)
d

dx
: W → W .Áy²dimW = n §�A �é�z§¿¦ÑA�¤k

A��þ. (2016c¥��)
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89. ®�3���
A�1�ª�1§¦yµA�A�õ�ª�½�

f(λ) = λ3 − aλ2 + aλ− 1,

Ù¥,a ∈ R �−1 ≤ a ≤ 3 .(2010cI��)

90. ¦y:?¿n�¢�
A�A��þ,�´Ù��Ý
A∗ �A��þ. (2010cI��)

91. n�¢�
AUL«¤A = H +K ,Ù¥H = H
T
,K = −KT

,Ý
B
T
L«Ý
B��Ý=�,�a, h, k

©O´A,H,K ¥�����,ez = x+ iy(x, y ∈ R) ´A�?¿A��,¦y:|z| ≤ na, |x| ≤ nh, |y| ≤

nk. (2010cI��)

92. ¦y:HermiteÝ
�A��Ñ´¢ê. (2010cI��)

93. ¦y:�é¡Ý
��"A��Ñ´XJê. (2010cI��)

94. ®�Ý
A =


2 2 −2
2 5 −4
−2 −4 5

 .

(1)¦A�A�õ�ª,¿(½Ù´Äk�.

(2)¦����Ý
P¦�PAPP−1 �é�
.

(3)-V´¤k�A����¢Ý
�N,y²V´��¢ê�þ��5�m,¿(½V��ê. (2011c

I��)

95. �A,B ´ü�n�E�
,n > 1 .

(1)XJAB = BA ,y²A,B kú��A��þ.

(2)XJAB −BA = µB ,Ù¥µ ´���"Eê,@oA,B ´Äkú��A��þ?e´�y²;eÄ

��Ñ�~. (2011cI��)

96. �A´n�¢�
,ÙA�õ�ªkXe©)

p(λ) = det(λE −A) = (λ− λ1)r1(λ− λ2)r2 · · · (λ− λs)rs ,

Ù¥E´n�ü �
,Ãλi üüØ��.Áy²A�JordIO.¥±λi �A���Jordan¬��ê�

uA�f�mVλi
��ê. (2011cI��)

97. b�Ý
A�Bvkú��A��,f(x) ´Ý
A�A�õ�ª,y²±e(Ø:

(1)Ý
f(B) �_.

(2)Ý
�§AX = XB �k"). (2013cI��)

98. eA,B Ãú�A��,f(λ) �A�A�õ�ª.y²:

(1)f(B) �_.

(2)AX = XB �k"). (2015cI��)
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99. �A´��n�EÝ
,½ÂMn(C) þ��5C�T (X) := AX − XA .eA�A���λ1, λ2, · · · , λn

(Ø�Ä�).y²:T �A��7�±�¤λi − λj(1 ≤ i, j ≤ n) �/ª. (2016cI��)

100. ¢ê�þ¤kn(n ≥ 2) ��
�¤��5�mV = Rn×n þ��5C�f : V → V ½Â�

f(A) = A+A′,∀A ∈ V,

Ù¥A′ �A�=�.¦f �A��,A�f�m,��õ�ª. (2018cI��)

101. �A ∈ Rn×n ,E�ü Ý
.Pp(A) = max|λ| ,(λ�A�A��),y²:ep(A) < 1 ,KE − A �_.

(2010c¥H�Æ)

102. �A ∈ Rm×n .y²:

max
x∈Rn,x 6=0

x′A′Ax

x′x
= λ1,

Ù¥λ1 �A′A ���A��. (2010c¥H�Æ)

103. �A�n�¢é¡��Ý
,�1�A�rA��.

(1)¦A��qé�Ý
.

(2)¦|3E −A|. (2011c¥H�Æ)

104. �m(λ) ´n��
A���õ�ª,f(λ) ´gê�u"���õ�ª.y²:f(A) �_�¿�^�´

(f(λ),m(λ)) = 1.

(2012c¥H�Æ)

105. �A ´ê�Pþ��5�mVþ��5C�,÷v

A2 − 3A+ 2I = 0,

�A 6= I, 2I (I´ü C�).y²:1,2´A �A��,�V�©)�A �áu1,2�A�f�m��Ú.

(2012c¥H�Æ)

106. �A�n�¢é¡Ý
,B�n�¢é¡�½Ý
.P|λB −A| = 0 �n���λ1, λ2, · · · , λn .y²:

(1)λ1, λ2, · · · , λn Ñ´¢ê.

(2)�3Rn ��|Äx1, x2, · · · , xn ¦�é��1 ≤ i, j ≤ n k

Axi = λiBxi, x
′
iBxj =

1, i = j

0, i 6= j

(3)

max
x∈Rn,x 6=0

x′Ax

x′Bx
= max

1≤i≤n
λi, min

x∈Rn,x 6=0

x′Ax

x′Bx
= min

1≤i≤n
λi.

(2013c¥H�Æ)
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107. �A�3�EÝ
,α1, α2 �A�©Oáu-1,1�A��þ,α3 ÷v

Aα3 = α2 + α3.

(1)y²α1, α2, α3 �5Ã'.

(2)y²AØ�é�z,¿¦�_Ý
P,¦�P−1AP �JordanIO.. (2016c¥H�Æ)

108. �A�3���Ý
,�|A| = 1 .y²:

(1)A�z�A����Ñ´1.

(2)A�A�õ�ª�λ3 − aλ2 + aλ− 1 ,Ù¥a�¢ê,�−1 ≤ a ≤ 3 .(2016c¥H�Æ)

109. �A�n�E�
,λ ´A�A��,�λ �ê�s,A�JordanIO.±λ �é���Jordan¬��ê

�t,Á?Øs�t�'X,¿y². (2018c¥H�Æ)

110. �A,B´n�¢Ý
.y²:A�B3R þ�q��=�A�B3C þ�q. (2011c¥ì�Æ)

111. �n�¢Ý
A�Ìé����0,Ù{�Ñ�1.¦A�A���A��þ. (2012c¥ì�Æ)

112. �σ´Fþ�5�mVþ��5C�.W´σ�ØCf�m.λ1, λ2, · · · , λm´σ�üüØÓ�A��,α1, α2, · · · , αm

©O´áuλ1, λ2, · · · , λm ���þ.eα = α1 + α2 + · · ·+ αm ∈W ,y²:

αi ∈W, i = 1, · · · ,m.

(2013c¥ì�Æ)

113. �A ∈Mn(C) .½ÂMn(C)þ��5C�σ, τ �σ(X) = AX, τ(X) = AX −XA ,é?¿�X ∈Mn(C)

.

(1)�A���r,¦dimkerσ ;

(2)eB ∈ Mn(C) ,÷vτ(B) = B .y²:B�A��Ñ´",�Ý
A�B��k��ú��A��þ.

(2015c¥ì�Æ)

114. ��5N�ϕ : Mn(F ) → Mk(F ) ÷v:∀A,B ∈ M(F ), ϕ(AB) = ϕ(A)ϕ(B) 9ϕ(In) = Ik .y²:eλ

´ϕ(A) �A��,Kλ �´A�A��. (2016c¥ì�Æ)

Ê.�äK

1. �"�5C�A, 3,|Äþ�Ý
�é��þ��þØ�0, KA7k�"�A��. ( )(2011c�

®�Æ)

( �¢� �ù �n)
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