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(1) ®�Ý
 A, B ÷v AB = 0 � B 6= 0, K A = 0.
(2) ®��5N� ϕ : V → W ´ü�, K dim V ≤ dim W .
(3) é�Ú V ⊕W , k dim V ⊕W = dim V · dim W .
(4) XJ�
 A k���" r �fª, @o rank(A) ≥ r.
(5) î¼�m�ÝþÝ
7´÷��.
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A =


2 2 2 . . . 2
0 1 1 . . . 1
0 0 1 . . . 1
...

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

0 0 0 . . . 1


¦ A �¤k����ê{fª�Ú

∑
i,j

Aij.
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D =

∣∣∣∣∣∣∣
1 1 1 1

2 + 3 cos α 2 + 3 cos β 2 + 3 cos γ 2 + 3 cos η
cos α + cos2 α cos β + cos2 β cos γ + cos2 γ cos η + cos2 η
cos2 α− cos3 α cos2 β − cos3 β cos2 γ − cos3 γ cos2 η − cos3 η

∣∣∣∣∣∣∣
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A =

(
1 −1 2
3 0 1
7 −2 6

)
, B =

 1 1 2 −3
2 1 −1 2
4 3 0 1
5 4 1 0


(1) ¦ A ���Ý
 A∗ 9_Ý
 A−1.
(2) |^Ð�1C���{¦ B−1.
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α1 = (1, 1, 1, 1), α2 = (2, 0, 2, 0), α3 = (0, 1, 2, 2).

(1) ¦§�üü�m�SÈÚY�.
(2) ¦ L(α1, α2, α3) �IO��Ä.

8!(12 ©) ®� A ∈ Mm,n(K), B ∈ Mn,m(K) � m > n. y²: 1�
ª |AB| = 0.

Ô!(10 ©) � n ��
 A, B ÷v A + B = AB.
(1) y²: B − In �_¿� A = B(B − In)−1 (ùp In ´ü Ý
).
(2) y²: AB = BA.

l!(8 ©) � ϕ : V → V ′ ´�5N�. é?Û α ∈ V , ½Â

[α] := {α + η| η ∈ Kerϕ}.
±98Ü V/Kerϕ := {[α] | α ∈ V }.
(1) y²: [α] = [β] ��=� ϕ(α) = ϕ(β).
(2) y²: V/Kerϕ 3Xe½Â�$�e�¤�5�m

[α] + [β] := [α + β], k[α] := [kα], k ∈ K.

(3) y²:
ϕ̄ : V/Kerϕ −→ Imϕ, [α] → ϕ(α)

´�5Ó�.
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