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A =

(
1 1

0 1

)
, B =

(
cosφ −sinφ
sinφ cosφ

)
,

¦An, Bn"

)µ1) �Fn =

(
1 n

0 1

)
§KFnA =

(
1 n+ 1

0 1

)
. qÏ�A = F1,dêÆ8B{

�An = Fn =

(
1 n

0 1

)

5.� A =


1 1 0

0 1 1

0 0 1

 ,B =


1 4 2

0 −3 −2
0 4 3

,y²µ

(1)An =


1 n C2

n

0 1 n

0 0 1


(2)n�óê�Bn = E" n�Ûê�Bn = B"

y²µ(1)^êÆ8B{"n = 1 �(Ø¤á"b�� n = k �(Ø¤á§=

Ak =


1 k C2

k

0 1 k

0 0 1


@o§� n = k + 1 �§

Ak+1 = AkA =


1 k + 1 k + C2

k

0 1 k + 1

0 0 1

 =


1 k + 1 C2

k+1

0 1 k + 1

0 0 1


�·K�y (2)²�yB2 = E§Ïd�·K�y"
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11. �A,BÑ´n��
§¦yµ

(1)(A+ E)2 = A2 + 2A+ E§(A+ E)(A− E) = A2 − E
(2)�AB 6= BA�

(A+B)2 6= A2 + 2AB +B2; (A+B)(A−B) 6= A2 −B2

y²µ(1)

(A+ E)2 = A(A+ E) + E(A+ E) = A2 + A+ A+ E = A2 + 2A+ E

(A+ E)(A− E) = (A+ E)A− (A+ E)E = A2 + A− A− E = A2 − E

(2)�AB 6= BA�§

(A+B)2 = (A+B)(A+B) = (A+B)A+(A+B)B = A2+BA+AB+B2 6= A2+2AB+B2

(A+B)(A−B) = (A+B)A− (A+B)B = A2 +BA− AB +B2 6= A2 −B2

y."

12. e A = 1
2
(B + E) §y²A2 = A ��=� B2 = E"

y²µ

A2 = A↔
1
4
(B + E)2 = 1

2
(B + E)↔

B2 + 2B + E = 2B + 2E ↔
B2 = E

18. � n ��
 A ÷vµA2 − A+ E = 0§y² A ��_
§¿¦A−1"

y²µdA2 − A + E = 0�±�� A− A2 = E§=A(E − A) = E"¤±A ��_
§

�A−1 = (E − A)"

19. � A ��
§,��ê k > 1§Ak = 0§y²µ

(E − A)−1 = E + A+ A2 + · · ·+ Ak−1
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y²µ�ªü>Ó¦± E − A §K�·K�du

E = (E − A)(E + A+ A2 + · · ·+ Ak−1)

(E − A)(E + A+ A2 + · · ·+ Ak−1)

= E(E + A+ A2 + · · ·+ Ak−1)− A(E + A+ A2 + · · ·+ Ak−1)

= E + A+ A2 + · · ·+ Ak−1 − (A+ A2 + · · ·+ Ak)

= E − Ak = E

y."

21. ®�n��
A�1�ª|A| = 3§¦µ |A∗|
)µ

|A∗| = ||A|A−1| = 33|A−1| = 9

27. �A,B ©O�r, k��_Ý
"

X =

(
0 A

B 0

)

y²X−1 �3§¿¦X−1"

y²µ��O�det(X)"

det(X) =

∣∣∣∣∣ 0 A

B 0

∣∣∣∣∣ = (−1)r+k

∣∣∣∣∣ B 0

0 A

∣∣∣∣∣ = (−1)r+k|A||B| 6= 0

ÏdX�_"

X

(
0 B−1

A−1 0

)
=

(
0 A

B 0

)(
0 B−1

A−1 0

)
= E

ÏdX−1 =

(
0 B−1

A−1 0

)
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30. �A´¢é¡Ý
§y²eA2 = 0§KA = 0

y²µ

duA´¢é¡Ý
§�ÄA2é��þ���

bii =
∑

1≤j≤n

aijaji =
∑

1≤j≤n

a2ij

qÏ�A2 = 0 �aijþ�¢ê§�éu?¿�1���²�Ú�"§�Ò´A = 0"

31. y²µ?�� n ��
Ñ�±L«���é¡Ý
����é¡Ý
�Ú"

yµ

éu n ��
 A §���Eé¡Ý
 B Ú�é¡Ý
 C §Ù¥

B =
A+ AT

2

C =
A− AT

2


