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1. �

v1 =


1

2

3

 , v2 =


3

2

1

 , v =


−5
2

9


´ R3 ¥��þ§y²±e(Øµ

(1) v1,v2 �5Ã'¶

(2) v ∈ 〈v1,v2〉§¿�O�Ñ v 3Ä v1,v2 e�Xê¶

(3) ò v1,v2 *¿¤ R3 ��|Ä.

2. � V,W ⊂ Rn (n > 1) ´f�m§¿� V 6= W Ú dim(V ) = dim(W ) = n− 1§y²

dim(W + V ) = nÚ dim(W ∩ V ) = n− 2.

3. � a0, a1, . . . , an−1 ∈ R§¦e�Ý
��µ

(1)


1 8 2 2 −1
5 1 7 4 −2
3 −2 4 2 −1

 (2)



1 1 0 0 0

0 1 1 0 0

0 0 1 1 0

0 0 0 1 1

1 0 0 0 1


(3)



0 0 . . . 0 0 a0

1 0 . . . 0 0 a1

0 1 . . . 0 0 a2
...

...
. . .

...
...

...

0 0 . . . 1 0 an−2

0 0 . . . 0 1 an−1


n×n

4. - A ∈ Rm×n§� B ∈ R(m+1)×n ´ A O\�1���Ý
. � A �1�þ�

~A1, . . . , ~Am§B �1�þ� ~A1, . . . , ~Am, ~Am+1. y²±e(Øµ

(1) P Vr(A) = 〈 ~A1, . . . , ~Am〉, Vr(B) = 〈 ~A1, . . . , ~Am, ~Am+1〉§y²

Vr(B) = Vr(A) + 〈 ~Am+1〉.

(2) ®� rank(A) = dim(Vr(A)), rank(B) = dim(Vr(B))§y²

rank(B) = rank(A)½ö rank(B) = rank(A) + 1.
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(3) � rank(A) = k§� As ´ A �?¿ s 1|¤�Ý
§y²

rank(As) ≥ k + s−m,

Ù¥ k, s ≤ m.
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