
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
C
¾
�

�
K
�
Ø
�
�
L
d
�

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

¥ I � Æ E â � Æ
2014 - 2015Æc1�ÆÏÏ¥�ÁÁò

�Á�8µ �5�ê�)ÛAÛ �©µ

¤3�!Xµ 6¶µ ÆÒµ

�! W�K: =�20©,z�4©>

1. a, b�R3¥�þ§|a| =
√
3, |b| = 1§êþÈa · b =

√
3
2
. K±a+ 2bÚa+ b��>�

²1o>/�¡È�3
2
.

2. L:(1,−1, 1)Ú(2, 0,−1)§��x¶²1�²¡�§�2y + z + 1 = 0©

3.-A = SijDi(λ)Tij(λ)Ù¥Sij, Di(λ), Tij(λ)´n«Ð��
"KA
−1 = Tij(−λ)Di(

1
λ
)Sij .

4. �A,B�n��_�
§|A| = λ, |B| = µ§M =

 O A∗

2B O

§Ù¥A∗�A��
�Ý
. K|M | = −8λ2µ .

5. �A�n��
§|A| = λ§A�z1���Ú�µ 6= 0§Aij�aij��ê{fª.

KA11 + A21 + · · ·+ An1 =
λ
µ

�! =20©>�äKµé��{ü`²nd§���ÞÑ�~.

1. n��þa, b, c�¡§KaU�¤b, c��5|Ü.

�Ø§~X�,�IX�n��þ��I©O�a = (0, 0, 0), b = (1, 0, 0), c =

(0, 1, 0),Ka, b, c�¡§�aØU�¤b, c��5|Ü.

2. e�5�§|C���êõu�§��ê§K�§|�½kÃ¡|).

�Ø§Þ�gñ�§|�~=�.

1



1 2� � 4�

3. ü�n�þn��
�¦ÈE�þn�
.

�(. �A = (aij), B = (bij)�n�þn�
§K�i > j�§aij = 0Úbij = 0¤

á. -C = A · B = (cij)§Kcij =
∑

1≤k≤n
aikbkj. 5¿�§�i > j�§Úª¥�z�

�aikbkjþ�0§�cij = 0(∀i > j). �C�þn�
.

4. Ð�C�Ø¬UCÝ
��.

�(. A²Ð�C���Ý
�A�-§�-�Ý
k�Ó��.

n! =8©>��

 A1x+B1y + C1z +D1 = 0

A2x+B2y + C2z +D2 = 0
�Xê÷v�o^�âU¦��

3�I²¡OxzS?

)µ��á3²¡S⇐⇒���²¡k�§�Ù���²¡{�R�.⇐⇒ �§

|

 A1x+ C1z +D1 = 0

A2x+ C2z +D2 = 0
k)§�(A1, B1, C1)× (A2, B2, C2) · (0, 1, 0) = 0

⇐⇒ A1

A2

=
C1

C2

=
D1

D2

( 6= B1

B2

)

o! =8©>�
A��1k, l1��B§K��Ý
B∗�dA∗²LN��Ð�C�

��º

)))µd®�kB = SklA. B
∗ = A∗S∗kl. qSklS

∗
kl = −I =⇒ S∗kl = −Skl. ¤±B∗ =

−A∗Skl. �B∗�dA∗k��1k, l�§,�2r¤�Ý
�z��(1)¦±−1��.



1 3� � 4�

Ê! =12©>λ�Û��§�§|


λx1 + x2 + x3 = 1

x1 + λx2 + x3 = λ

x1 + x2 + λx3 = λ2

Ã)§k��)§kÃ¡

õ)ºk)�§)Ñù��§|"

)))

M =


λ 1 1 1

1 λ 1 λ

1 1 λ λ2

→

1 1 λ λ2

0 λ− 1 1− λ λ− λ2

0 1− λ 1− λ2 1− λ3

 .

�λ = 1�, →


1 1 1 1

0 0 0 0

0 0 0 0

 . d��§|kÃ¡õ)§Ï)�µ

{(1, 0, 0) + t1(−1, 1, 0) + t2(−1, 0, 1)|t1, t2 ∈ F}.

�λ 6= 1�§�UY1C����

→


1 1 λ λ2

0 1 −1 −λ

0 0 λ+ 2 λ2 + 2λ+ 1

 .

�λ = −2�§Ã)¶λ 6= −2�§k��).

nþ§λ = −2�§Ã)¶λ 6= −2, 1�§k��)(−λ+1
λ+2

, 1
λ+2

, (λ+1)2

λ+2
)¶λ = 1�kÃ

¡õ)§Ï)�µ{(1, 0, 0) + t1(−1, 1, 0) + t2(−1, 0, 1)|t1, t2 ∈ F}..

8!=12©>�A´����1�n��
§B = diag(a1, a2, · · · , an)§Ù¥a1a2 · · · an 6=

0§¦A+B�1�ª�_.

)))(A+B)−1 = −1
s


1−a1s
a21

1
a1a2

· · · 1
a1an

1
a2a1

1−a2s
a22

· · · 1
a2an

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

1
ana1

1
ana2

· · · 1−ans
a2n

 , Ù¥s = 1 + 1
a1

+ 1
a2

+ · · ·+ 1
an
.

det(A+B) = (−1)n−1a1a2 · · · an
(
1 +

1

a1
+

1

a2
+ · · ·+ 1

an

)
.
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Ô!=10©>A,B©O�m×nÚn×p�Ý
�A·B = O. ¦yµrank(A)+rank(B)≤

n.

yyy: Ï�  I A

O I

AB O

O I

 I O

−C I

O −I

I O

 =

A O

I B

 ,

¤±rank(AB)+n = rank

AB O

O I

 = rank

A O

I B

 ≥ rank

A O

O B

 = rank(A)+

rank(B).Ï�AB = O,¤±rank(A)+rank(B)≤ n.

l! =10©>A ∈ Fm×n. Krank(A) = r ⇐⇒ �3�÷��Ý
B ∈ Fm×rÚ1÷

��Ý
C ∈ F r×n¦�A = B · C(d¯¢¡�Ý
�÷�©)½n).

yyy 7�5: �rank(A) = r.K�3m��n��_�
PÚQ, ¦�

A = P

Ir O

O O

Q.

P

B = P

Ir
O


m×r

, C = (Ir, O)r×nQ.

Krank(B) = rank(C) = r,=B�C©O´�÷��1÷��,¿�A = BC.

¿©5µ�A = BC,Ù¥B�C©O´�÷��1÷��.dÖþ~K�

B = P

Ir
O


m×r

, CT = QT

Ir
O


n×r

,

Ù¥P�QT©O´m��n��_�
.u´

A = P

Ir
O


m×r

(Ir, O)r×nQ = P

Ir O

O O

Q.


