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1. (15©) W�K(z�K3©)µ

(1) k8�pÉ�n���
§§��¦È�1�ª´ .

(2) �α1, α2, α3, β´R3¥��þ, Ù¥α1, α2�5Ã', ®�β = α1 −
α2 + α3, �β = 2α1 + α2 + 3α3, A =

(
α1 α2 α3

)
, K�àg�

5�§|Ax = β�Ï)´ .

(3) b�M´��4�¢Ý
§�´�é¡
Ú��
§KM��Ü
A��´ .

(4) b�P´��ÝKÝ
§KePtU�¤P���õ�ª§§´ .

(5) eN(A) = N(A2),KN(A) ∩ C(A) = .

2. (20©) �äé�§¿�Ñ{ü�)))ººº (z�K4©):

(1) 3�Ø�_�
��NUÏ~�\{ê¦/¤3��
�8Ü��
�f�m"

(2) e�5�§|Ax = bÃ)§KAØ´1÷��Ý
.

(3) �A´��m × n�Ý
§PC´��mC(A)þ�ÝKÝ
§PR´
1�mC(AT )þ�ÝKÝ
§KPCAPR = A.

(4) e¢Ý
AÚBkÓ��o�Ä�f�m§K�3¢êa¦�A =
aB.

(5)�A´��(n+1)×n�Ý
§rank(A) = n, b ∈ Rn+1,KAx = bk
)��=�O2Ý
(A|b)´ÛÉÝ
(singular matrix).

3. (7©) �P =

 0 1 0
1 0 0
0 0 1

 . �ÄO2Ý
B = (A | P )§éB?1

1C���XeÝ


 1 0 1 | 2 −3 −4
0 1 0 | −1 2 2
0 0 −1 | 0 0 1

, ¦A−1.



4. (10©)�Ý
A =


a a a a
a b b b
a b c c
a b c c

§¦a, b, c, d÷v�o^��§Ak4�

Ì�§¿�Ñ�A�LU©)"

5. (10©) �A =


2 1 1 1 1
1 2 1 1 1
1 1 2 1 1
1 1 1 2 1
1 1 1 1 2

§¦ÑA��ÜA��ÚA−131
�11n����"

6. (14©) �S´R7���4�f�m§P´Sþ�ÝKÝ
"

(a) ¦ÑP�7�A��¶

(b) ¦ÑP��ÜA��þ¶

(c) �Ä��àg�©�§|

{
du
dt = −Pu,
u(0) = u0,

Ù¥u0 ∈ R7. b

�u = u(t)´)¼ê§¦4��þu(∞) = limt→∞ u(t).

7. (15©)

(1) ¦�þb =

 1
1
1

3Ý
A =

 1 0 2
0 1 5
−1 0 −2

���mþ�Ý
K.

(2) ¦�§|

 1 0
0 1
−1 0

x =

 1
1
1

����¦)x̂.
(3) ØO�,���Ñ�þ

 1
1
1

3Ý

 10000 0 2

0 1 5
−1 0 −2

���
mþ�ÝK.

8. (9©) �E��3�¢é¡Ý
§¦ÙA���1, 1,−1,Ù�AA��
þk(1, 1, 1)Ú(2, 2, 1).


