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(1) �àg�5�§|�)8�½Ø�¤�5�m.

(2) e α1, α2, . . . , αn �5�', K αn 7��� α1, α2, . . . , αn−1 ��

5|Ü (n > 1).

(3) eÝ
 A ∈ Mm×m(K) Ø÷�, Ké?¿ B ∈ Mm×n(K), �½
k rank(AB) < rank(B).

(4) é?¿�ü�Ý
 A, B, ��¦{ AB Ú BA Ñk¿Â, K�

½k det(AB) = det(BA);

(5) �5N� ϕ : V → W ���m�ê dim Imϕ Ø�U�L dim V .

�!(15 ©) � Q ´knê�,

V = {a + b
√

2 + c
√

3 + d
√

6
∣∣ a, b, c, d ∈ Q}.

(1) �y V ´ Q þ��5�m (3ÊÏ�$�¿Âe).
(2) � α ∈ V ´�½��"�, y²: N�

ϕα : V −→ V, ϕα(x) = αx

´�5Ó�.
(3) �½ V �Ä {1,

√
2,
√

3,
√

6}, ¦�5N� ϕ√2 3TÄeéA�

L«Ý
.
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n!(15 ©) ��^ü«�{¦ A �_:

A =

 1
1 2
2 1 3
1 2 1 4

 .

o!(10 ©) O�±e1�ª��

Dn =

∣∣∣∣∣∣∣∣∣∣∣

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

...
... . . . ...

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

∣∣∣∣∣∣∣∣∣∣∣
n×n

Ê!(10 ©) z1z��k����� 1§Ù§��Ñ´ 0 ��

¡���Ý
; z1z����ÚÑ� 1 �Ý
¡�VÇ=£Ý

. ¦y:
(1) ��Ý
�¦ÈE´��Ý
;
(2) VÇ=£Ý
�¦ÈE´VÇ=£Ý
.

8!(20 ©)��5N� ϕ : K4 → K4 3IOÄeéA�L«Ý

�

A =

 1 4 3 2
4 7 6 5
3 6 5 4
2 5 4 3


(1) ¦ Kerϕ ��ê�Ä.
(2) ¦ Imϕ ��ê�Ä.

Ô!(5 ©) �½��ê k, ®� n ��
 A ÷v rank(Ak) = rank(Ak+1).
¦y: é?¿��ê s, �½k rank(Ak) = rank(Ak+s).
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