
{§C 244 þ¡ 1439− 1438 �¤±� �Of�� ,¨�A��� ¨lOf�� CAbt�³� �®}�

�¤±� ��¥s��

�Ay��d�� Ah�dm��  wk� �y�� A =


1 2 1
2 1 −1
−1 0 2
0 2 1

 T�wfOm�� �kt� .(1)

v1, v2, v3 �Ah�tm��

.A T�wfOml� Tyf} Ty�C T�y} ¨¡


1 2 1
0 1 1
0 0 1
0 0 0

 T�wfOm��

d�wm�� ºASf�� d`� w¡ T�wfOml� © wm`�� ºASf�� d`� ¨�At�A� ¤

.3 w¡ ¤ {v1, v2, v3} T�wm�m�A�

AyW� Tlqts� B = {v1, v2, v3} T�wm�m�� A¾Ð�

Ah�dm��  wk� �y�� A =


1 2 1 1 0
2 1 −1 0 1
−1 0 2 2 1
0 2 1 0 2

 T�wfOm�� �kt� .(2)

v1, v2, v3, v4, v5 �Ah�tm�� �Ay��d��

T�wfOml� Tyf}Ty�C T�y}¨¡


1 2 1 1 0
0 1 0 −1 −2
0 0 1 2 6
0 0 0 1 13

 T�wfOm��

.A
d�wm�� ºASf�� w¡ ¤ T�wfOml� © wm`�� ºASf�� d`� ¨�At�A� ¤

.4 w¡ {v1, v2, v3, v4, v5} T�wm�m�A�

R4
ºASfl� ­d�w� C = {v1, v2, v3, v4, v5} T�wm�m�� A¾Ð�

¨�A��� ��¥s��

Ah�dm��  wk� �y�� A =


1 −2 0 1
1 −2 1 2
−2 4 −1 −3
3 −6 2 5

 T�wfOm�� �kt� .(1)

u1, u2, u3, u4 �Ah�tm�� �Ay��d��
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.A T�wfOml� Tyf} Ty�C T�y} ¨¡


1 −2 0 1
0 0 1 1
0 0 0 0
0 0 0 0

 T�wfOm��

.ºASfl� xAF� w¡ {(1, 1,−2, 3), (0, 1,−1, 2)} ¨�At�A� ¤

T�wm�m�� ¨�At�A� ¤ u = (a − 2b, 3a + b, a) = a(1, 3, 1) + b(−2, 1, 0) .(2)

E ¨¶z��� ºASfl� ­d�w� ¨¡ {(1, 3, 1), (−2, 1, 0)}
x(1, 3, 1) + y(−2, 1, 0) = (0, 0, 0)  A� �Ð�

xAF� ¨¡ {(1, 3, 1), (−2, 1, 0)} T�wm�m�� ¨�At�A� ¤ x = y = 0  ��

E ¨¶z��� ºASfl�

��A��� ��¥s��

Ty�Cd�� T�yO�� ¨¡ A =


1 1 0 0 1 −1
0 0 1 0 1 −2
0 0 0 1 0 2
0 0 0 0 0 0

 T�wfOm�� .(1)

.A T�wfOml� T�zt�m�� TyfO��

© wm`�� ºASfl� xAF� w¡ {(1, 5, 1, 5), (1,−1, 1, 0), (2, 4, 1, 5)} ¨�At�A� ¤

A T�wfOml�

3 ¨¡ A T�wfOm�� T§rf} ¤ 3 ¨¡ A T�wfOm�� Tb�C .(2)

���r�� ��¥s��

.u1 = (−1,−1, 1), u2 = (1,−1,−1), u3 = (−3, 1, 4) .(1)

 �� R3
¨�  At`m�� xAF±� w¡ S  A� �Ð�

[v]C = CPS[v]S ¨�At�A�¤ SPC =

−1 1 −3
−1 −1 1
1 −1 4


.[v]C =

−32
2

  �� CPS = 1
2

−3 −1 −2
5 −1 4
2 0 2

  � Am�

[v]B = BPC [v]C =

−12
−2



2



H�A��� ��¥s��

‖v‖2 = 18 ,‖u‖2 = 13 ,〈u, v〉 = 4 .(1)

cos θ =
4

3
√
132

¨�At�A� ¤

,〈v2, u1〉 =
√
3 ,u1 =

1√
3
(1, 1, 0) ,‖v1‖2 = 3 .(2)

u2 =
1
2
(0, 0,−1) ¨�At�A� ¤ ,v2 −

√
3u1 = (0, 0,−3)

¨¶z��� ºASfl� d�A`t� ©CAy� xAF� w¡ { 1√
3
(1, 1, 0), 1

2
(0, 0,−1)} ¤

.{v1 = (1, 1, 0), v2 = (1, 1,−3)} T�wm�m�A� d�wm��
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