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5. ��5�§|

a11x1 + a12x2 + a13x3 + · · ·+ a1nxn = b1

a21x1 + a22x2 + a23x3 + · · ·+ a2nxn = b2

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

an1x1 + an2x2 + an3x3 + · · ·+ annxn = bn

§

B =



a11 a12 . . . a1n b1

a21 a22 . . . a2n b2

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

an1 an2 . . . ann bn

b1 b2 . . . bn 0


- A ��§|�XêÝ
§®� rA = rB §¦yþ¡��5�§|�N"

y²µ

du rA ≤ n §Ïd rB = rA ≤ n"-

C = (A|b) =


a11 a12 . . . a1n b1

a21 a22 . . . a2n b2

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

an1 an2 . . . ann bn


�� rA ≤ rc ≤ rb§q�� rA = rB §Ïd§rA = rC §��§|k)"

6. � f(x) = c0 + c1x + c2x
2 + · · · + cnx

n§Á^�5�§|½5nØy²µ

ef(x) = 0k n+ 1�ØÓ��§@of(x) ≡ 0"

y²µ

�ù
��x1, x2, . . . , xn+1 §ò�¼ê¥�XêÀ���ê§)�§|µ



1



c0 + c1x1 + c2x
2
1 + · · ·+ cnx

n
1 = 0

c0 + c1x2 + c2x
2
2 + · · ·+ cnx

n
2 = 0

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

c0 + c1xn+1 + c2x
2
n+1 + · · ·+ cnx

n
n+1 = 0

T�§�XêÝ
����1�ª§��
∏

1≤i≤j≤n+1(xj − xi)§du�pØ�Ó§�1
�ªØ�"§¤±�§�k�")§Ïdf(x) ≡ 0

9. ��þ|I�±d�þ|IIL«§�þ|II�±d�þ| IIIL«§¦y�þ

| I �²d�þ| III �5L«"

y²µ��þ|I¥�?¿�þ a þ�±L«�II¥��5|Üa =
∑
biki§

�II¥�?¿�þ bi þ�±L«�III¥��5|Ü bi =
∑
cjpj§

�?¿I¥��þa �L«�a =
∑
biki =

∑
(ki
∑
cjpj) =

∑
ci(bi

∑
k)§

�I �±d III �5L«"

10. y²µe�þβ�±d�þ|a1, a2, . . . , al���Ü©�þ|�5L«§K�

½�da1, a2, . . . , al�5L«"

y²µ

β�±d�þ|a1, a2, . . . , al���Ü©�þ|�5L«§�ù��þ|�a1, a2, . . . , am§

-Ød�	��þa�XêÑ�"§=�y"

12. ®��þ|a1, a2, a3 �5Ã'§l½ÂÑuy²�þ|a1 + a2, a2 + a3, a3 + a1

�5Ã'"

y²µ

e a1 + a2, a2 + a3, a3 + a1 �5�'§=�3Ø��"�x, y, z§÷v

(a1 + a2)x+ (a2 + a3)y + (a3 + a1)z = 0

"þª�d�a1(x+ z) + a2(x+ y) + a3(y+ z) = 0"Ï�a1, a2, a3 �5Ã'§Ïd(x+

z), (x+ y), (y+ z)��""Ïdx, y, zÑ�"§�b�gñ"Ïda1 +a2, a2 +a3, a3 +a1

�5Ã'"

13.��"�þβ�±d�þ|a1, a2, . . . , al�5L«§�L«��§¦y�þ

|a1, a2, . . . , al�5Ã'"

y²µ

ea1, a2, . . . , al�5�'§K�3Ø��"�c1, c2, . . . , cl÷v
∑
aici = 0

¤±éuβ����5L«§β =
∑
aidi ,\þþª§��β =

∑
ai(di + ci)"d

uc1, c2, . . . , clØ��"§ÏdL«Ø��§gñ"Ïda1, a2, . . . , al�5Ã'"
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14. ��þ|a1, a2, . . . , al�5Ã'§�þβ �±²ÙL«�

β = k1a1 + k2a2 + · · ·+ klal

�k1 6= 0§¦yβ, a2, . . . , al�5Ã'"

y²µ

·��±ò
(
β a2 . . . al

)
P�Ý
B§ò

(
a1 a2 . . . al

)
P�Ý
A"

Ý
B =
(
β a2 . . . al

)
=
(
k1a1 + k2a2 + · · ·+ klal a2 . . . al

)
Ï�a1, a2, . . . , al�

5Ã'§ÏdÝ
A���l"Ï�k1 6= 0 §ÏdéB�Ð��C��±��Ý
A§Ï

dÝ
B����l"Ïd§β, a2, . . . , al �5Ã'"

16. y²µ�þ|I�²�þ|II�5L«§K�þ|I���u�þ|II��"

y²µ

-A�I¥�þ�¤�Ý
§B�II¥�þ�¤�Ý
"éuA¥?¿�þa§�

§BX = aÑk)"ÏdrB = rB|A = max(rB, rA)§Ïd7krB ≥ rA"

17. y²µ�d�þ|�����§¯_·K´Ä¤á"

y²µ

ü��þ|A,B�d�¿©7�^��rA = rB = rA|B ¤±�d�þ|����"_

·KØ¤á§�~Xeµ

a =

(
0

1

)
b =

(
1

0

)

�þa, bÑ�±@�´k���þ��þ|§�´¦�Ø�d"

20. �X1, X2, . . . , Xm´àg�5�§|AX = 0�Ä:)X§¦yX1+X2, X2, . . . , Xm�

´�§|���Ä:)X"

y²µ

(1)d®�^��±��?Û�§|AX = 0�) X̄Ñ�±L«� X̄ = c1X1 + c2X2 +

· · ·+ cmXm"UY�±��

X̄ = c1X1 + c2X2 + · · ·+ cmXm

= c1(X1 +X2) + (c2 − c1)X2 + · · ·+ cmXm

§Ù¥�cÑ´?¿~ê"Ïd§��§�?¿��)�±dX1 + X2, X2, . . . , Xm�5

L«"

(2)X1, X2, . . . , Xm´àg�5�§| AX = 0�Ä:)X§Ïd§ù
�þ�5Ã'"

@o§òz���þXi��Ý
���þ§��µ

C =
(
X1 X2 . . . Xm

)



3

B =
(
X1 +X2 X2 . . . Xm

)
B ´ C ¦±��Ð�Ý
�(J"dX1, X2, . . . , Xm�5Ã'��§r(C) = m"

·���éÝ
?1Ð�C�§Ý
��ØC"ÏdrB = m"¤±X1+X2, X2, . . . , Xm

�5Ã'"Ïd§ X1 +X2, X2, . . . , Xm�´�§|���Ä:)X"


