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1. 37;

2. L(ε1 − ε2);

3. An =

[
2n 0

3n − 2n 3n

]
;

4. a = 0, b = 0, ½öa 6= 0, b�?¿ê£�d/§b = 0, a ?¿§½öb, aÑØ

�u0) £é��2©¤;

5. n;

6. (2);

7. y21 + y22 − y23¶
8. L(α1, α3);

9. x
4
= y−1

1
= z+1
−2

�!O�KÚy²K£�64©¤

10.£16©¤�A =

 1 1 a
1 a 1
a 1 1

§β =

 1
1
−2

§®��5�§|Ax = βk)�Ø

��"

(1) ¦a��¶

(2) ¦���Ý
Q¦�Q−1AQ �é�
.

)µ(1)d®�, r(A, β) = r(A) < 3.

(A, β) =

 1 1 a
... 1

1 a 1
... 1

a 1 1
... −2

→
 1 1 a

... 1

0 a− 1 1− a ... 0

0 0 (a− 1)(a+ 2)
... a+ 2


�a = −2. £££6©©©§§§aØØØééé§§§���kkk���(((������{{{3©©©"""¤¤¤
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(2) du|λI − A| = λ(λ − 3)(λ + 3), �λ1 = 0, λ2 = 3, λ2 = −3. £££3©©©§§§������

AAA������1©©©"""¤¤¤

�λ1 = 0�§¦)(0I − A)x = 0§�A��þα1 = (−1, 0, 1)T§ü z�ε1 =

( 1√
3
, 1√

3
, 1√

3
)T .

�λ1 = 3�§¦)(3I − A)x = 0§�A��þα2 = (1, 1, 1)T§ü z�ε2 =

(− 1√
2
, 0, 1√

2
)T .

�λ1 = −3�§¦)(−3I − A)x = 0§�A��þα3 = (1,−2, 1)T§ü z
�ε3 = ( 1√

6
,− 2√

6
, 1√

6
)T .

£££������AAA������þþþ2©©©§§§���6©©©§§§ùùùppp���AAA������þþþ���±±±ØØØüüü   zzz"""¤¤¤

-Q =


1√
3
− 1√

2
1√
6

1√
3

0 − 2√
6

1√
3

1√
2

1√
6

, KQ−1AQ = diag(0, 3,−3).
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11. (14©) �F��ê�§3F 3þ½Â�5C�σ

 x1
x2
x3

 =

 x1 + x2 + x3
−x1 − 2x3
x2 − x3

,

©O¦Im(σ)§ker(σ) �Ä.

)µσ3g,Äe�Ý
�A =

 1 1 1
−1 0 −2
0 1 −1

.
duKer(σ) = N(A), N(A) �Ä�(−2, 1, 1)T ;
£££7©©©§§§eee(((ØØØ���§§§���kkk���(((���LLL§§§���3©©©"""¤¤¤

qduIm(σ) = R(A), R(A)�Ä�(1,−1, 0)T , (1, 0, 1)T (Ø��¤.
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12. (14 ©) 3ê�Fþ��5�mM2(F )¥©O�Ä

ε1 =

[
1 0
0 0

]
, ε2 =

[
0 1
0 0

]
, ε3 =

[
0 0
1 0

]
, ε4 =

[
0 0
0 1

]
ÚÄ

η1 =

[
1 0
0 1

]
, η2 =

[
0 1
1 0

]
, η3 =

[
1 0
−1 0

]
, η4 =

[
0 1
0 1

]
.
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(1)¦Äε1, ε2, ε3, ε4 �Äη1, η2, η3, η4 �LÞÝ
¶

(2)¦

[
1 2
3 4

]
3Äη1, η2, η3, η4 e��I"

)µ£1¤LÞ
�P =


1 0 1 0
0 1 0 1
0 1 −1 0
1 0 0 1

.
£££6©©©§§§eee(((JJJ���§§§���kkk���(((������{{{3©©©"""¤¤¤

(2)

[
1 2
3 4

]
31�|Äe��I�x = (1, 2, 3, 4)T . �

[
1 2
3 4

]
31�|Äe

��I�y = P−1x = (3, 1,−2, 1)T .
£££8©©©§§§eee(((JJJ���§§§���kkk���(((������{{{4©©©"""¤¤¤

13. (12©) �A�m��½Ý
§B´m× n�¢Ý
"y²BTAB��½Ý
�¿

©7�^�´r(B) = n.

y²µ/¿©50

?¿0 6= x ∈ Rn, dur(B) = n, Bx 6= 0, �dA��½5xTBTABx =

(Bx)TA(Bx) > 0, ¤±BTAB�½"

£££6©©©"""¤¤¤

/7�50

duA�½§��3�_Ý
C¦�A = CTC, qduBTAB = BTCTCB =

(CB)T (CB)�½§�n = r((CB)T (CB)) = r(CB) = r(B). �y"

£££6©©©"""¤¤¤

14. £8©¤�A =


0 0 0 . . . 1
1 0 0 . . . 0
0 1 0 · · · 0
...

...
. . . . . .

...
0 0 . . . 1 0

"y²A �±�qé�z"
y²µA�A�õ�ª�|λI − A| = λn − 1. £££4©©©"""¤¤¤

duλn − 1Ã­�§¤±Akn�ØÓ�A��§�A�±�qé�z"
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