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�. {��O�K(�K�5�K,z�K8©,�40©)

1. � A = (aij)n×n ��� aij = i× j§O� |A|.

2. ¦ p ¦�Ý
 A =

p 4 10 1
1 7 15 3
2 2 0 3

 �� r(A) ��§¿¦ r(A).

3. �®�Ý
A+B =

(
1 1
2 4

)
, A−B =

(
3 5
0 2

)
, ¦A2 −B2.

4. ®�3�Ý
 A kA��6,8,9§¦Ý
 B = A2 − 16A+ 64E �A��.

5. e5��§| Ax = b, b 6= θ k) ξ1 = (1, 1, 1, 1, 1)T , ξ2 = (1, 2, 3, 4, 5)T , ξ3 = (1, 0,−3,−2,−3)T§�
r(A) = 3§¦�§|�Ï).

�.(12©) (1)O�µ

∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣

1 1 · · · 1 1
x1 x2 · · · xn x
x21 x22 · · · x2n x2

...
xn−2
1 xn−2

2 · · · xn−2
n xn−2

xn−1
1 xn−1

2 · · · xn−1
n xn−1

xn1 xn2 · · · xnn xn

∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣
;(2)d(1)O�µ

∣∣∣∣∣∣∣∣∣∣∣∣∣

1 1 · · · 1
x1 x2 · · · xn
x21 x22 · · · x2n

...
xn−2
1 xn−2

2 · · · xn−2
n

xn1 xn2 · · · xnn

∣∣∣∣∣∣∣∣∣∣∣∣∣
.

n.(10©) �3��
 A �� r(A) = 2§� A ���Ý
 A∗ =

 2 1 c
a 4 d
b 2 6

§¦a, b, c, d��?

o.(12©) ¦L:µ(−2, 0), (−1, 1), (1,−3), (t, 1) �ngõ�ª¼ê y = a3x
3 + a2x

2 + a1x+ a0§Ù¥ t �
ëê.

Ê.(12©) ���
 A ¡��"�§XJ�3��ê N ¦� AN = O. � A ��"�§y²
(1) B = a1A+ a2A

2 + · · ·+ amA
m �´�"�;

(2) e a0 6= 0§K C = a0E + a1A+ a2A
2 + · · ·+ amA

m ´�_Ý
§¿|^ B 5L« C−1.

8.(14©) en ��
A ÷vA2 = A, K¡A ���Ý
. �A ���Ý
§y²

(1) E −A ����Ý
;

(2) r(A) + r(E −A) = n;

(3) A kr(A)�áuA��1 ��5Ã'�A��þ§r(E −A)�áuA��0 ��5Ã'�A��þ.
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�. {�K(�K�5�K,z�K8©,�40©)

1. ®�Ý
 A =

 3 6 −3
−1 −2 1
2 4 −2

§¦ An .

2. ®�Ý
 A = (α1, α2, α3) ∈ R3×3, |A| = 2§Ý
 B = (2α1 − α2 + 2α3, α1 − 3α2 + α3, α1 + 2α2 − α3)§
O� |B|.

3. ®��þ α =

x1x2
x3

 , β =

x3x2
x1

 ÷v Aα = β§Ù¥ A =

 2 −1 −1
−3 3 5
2 −1 −3

§¦)�þ α.

4. � A ∈ Rm×n(m > n), r(A) = n§y²µ�3Ý
 P ∈ Rn×m ¦� PA = En .

5. O�1�ª Dn =

∣∣∣∣∣∣∣∣∣∣∣∣∣

0 0 · · · 0 1 2
0 0 · · · 1 2 1
0 0 · · · 2 1 0
...

...
...

...
1 2 · · · 0 0 0
2 1 · · · 0 0 0

∣∣∣∣∣∣∣∣∣∣∣∣∣
.

�.(10©) � α1 =


3
1
2
−1

 , α2 =


1
−1
4
2

 , α3 =


7
5
−2
−7

 , α4 =


5
−1
10
3

 , α5 =


−1
2
1
0

.

(1) ¦�þ| α1, α2, α3, α4, α5 ���4�Ã'|§¿^T4�Ã'|L«Ù§�þ.
(2) ek�þ β = (1, 0,−1,−1)T§K�þ| α3, α4, β ´Ä��þ| α1, α2, α3, α4, α5 �dº

n. (10©) � A1x = b1 Ú A2x = b2 ´ü��àg�5�§|§Ù¥ A1 ∈ Rm×n, A2 ∈ Rk×n.
XJùü��§|k�Ó�)8§�¯ A1 �1�þ|� A2 �1�þ|´Ä�½�dºe�d��Ñy
²§ÄKÞÑ�~.

o.(10©) � n(n ≥ 2) ��
 A =


a b · · · b
b a · · · b
...

...
. . .

...
b b · · · a

§¦ A �A��ÚA��þ.

Ê.(15©) �kÝ
 A =

5 2 4
2 5 −11
2 3 −5

.

(1) )�§| Ax = θ;
(2) ¦ A2x = θ � Ax 6= θ �)8.

8.(15©) (1) � x0, · · · , xn, y0, · · · , yn �¢ê§Ù¥ x0, · · · , xn üüØÓ. ¦yµ�3���gêØ�u n
�õ�ª f(x) ¦�yi = f(xi), i = 0, 1, · · · , n;

(2) ��ëê t �Ý
 A(t) =

(
2t− 1 f(t)
−f(t) 2t− 1

)
§Ù¥ f(t) � t �õ�ª§÷vµf(0) = f(1) = 0, |A(t)| >

0. ¦÷v^����õ�ª f(t).
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�. )�e��K(8©@5=40©)

1. � A �3��
§A∗ ´ A ���Ý
. ®� |A| = 1

2
§¦1�ª |(3A)−1 − 2A∗|.

2. � A � n ��
�÷v A2 = −A. y²µr(A) + r(E +A) = n.

3. � A Ú B ©O´ m �Ú n ���_�
§C ´ m× n �Ý
§O ´"Ý
. y²©¬Ý


(
C A
B O

)
�_¿¦Ù_Ý
.

4. ®� A =

(
−5 2
−12 5

)
, P =

(
1 2
3 4

)
§¦ P−1AP Ú A−3 −A.

5. � n ��
 A ��� r < n§y²�3�� n− r � n ��
 B ¦� AB = O§ùp O L«"Ý
.

�.(12©) e�
 X ÷v X2 = X§K¡ X ´���. � A Ú B ´Ó�����
§y² (A+ B) ´�
����=� AB = BA = O§ùp O L«"Ý
.

n. (12©) y²�§| 
x1 − x2 = a1
x2 − x3 = a2
· · · · · · · · ·
xn−1 − xn = an−1

xn − x1 = an

k)�¿©7�^�´ a1 + a2 + · · ·+ an = 0. 3k)��¹e§¦�§|�)8.

o.(12©) )�ëê�§|

 x1 + (λ2 + 1)x2 + 2x3 = λ,
λx1 + λx2 + (2λ+ 1)x3 = 0,
x1 + (2λ+ 1)x2 + 2x3 = 2.

Ê.(12©) O�1�ª

∣∣∣∣∣∣∣∣∣∣∣∣∣

b b · · · b b a
b b · · · b a b
b b · · · a b b
...

...
...

...
...

b a · · · b b b
a b · · · b b b

∣∣∣∣∣∣∣∣∣∣∣∣∣
.

8.(12©) � A Ú X � n ��
§�÷v AX = A+ 2X.
1. y²µAX = XA;

2. e A =

 4 2 3
1 1 0
−1 2 3

§X ´n����
§¦)Ý
�§ AX = A+ 2X.
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