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�!Vg:

• ¢Xê�5�§(|) ))àg!�àg))n���êÚm��§))(Ø)�

N�!£Ø¤(½�))Ý
L«

• XêÝ
))O2Ý


• Ý
�Ð�1C�))(ri ↔ rj)!(ri + αrj)!(αrj).

�!��:

1! � α1, α2, α3, β1, β2, β3´¢ê, ��gõ�ª p(x) = ax2 + bx+ c÷v

p(αi) = βi, i = 1, 2, 3.

�Ñ p(x)�Xê a, b, c÷v��5�§|¿�ÑT�§|éA�XêÝ
Ú

O2Ý
.

)µ�âp(αi) = βi, i = 1, 2, 3, ��p(x)�Xê a, b, c÷v��5�§|�
aα2

1 + bα1 + c = β1

aα2
2 + bα2 + c = β2

aα2
3 + bα3 + c = β3

,

ÙéA�XêÝ
ÚO2Ý
�µ
α2
1 α1 1

α2
2 α2 1

α2
3 α3 1

 ,


α2
1 α1 1 β1

α2
2 α2 1 β2

α2
3 α3 1 β3

 .

5¿«©�§|¥�Xê���ê.

1



2! �½e�n��5�§|´Ä�NÚ´Ä(½:

(a)

 3x1 + 2x2 + x3 = 5

2x1 + 3x2 + x3 = 1
, (b)


x1 − x2 + x3 = 1

x1 + x2 + x3 = 1

x1 + x3 = 1

, (c)


x1 + x2 = 1

x2 + x3 = 1

x1 + x3 = 1

.

)µ

�àg�5�§|Ã{ÏL�§��ê���ê��ê'X§���ä"I

òÙO2Ý
z��F."

(a) Ñ

(b) éÙO2Ý
?1Ð�1C�z��F.
1 −1 1 1

1 1 1 1

1 0 1 1

 r2 − r1
−→


1 −1 1 1

0 2 0 0

1 0 1 1

 r3 − r1
−→


1 −1 1 1

0 2 0 0

0 1 0 0

 r3 − 1
2
r2

−→


1 −1 1 1

0 2 0 0

0 0 0 0


d½n��T�§|´�N�!Ø(½�"

(c) ÙO2Ý
�:

B =


1 1 0 1

0 1 1 1

1 0 1 1


|^Ð�1C�rÙz��F.

B
r3 − r1
−→


1 1 0 1

0 1 1 1

0 −1 1 0

 r3 + r2
−→


1 1 0 1

0 1 1 1

0 0 2 1


d½n��T�§|´�N��(½�"
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3! � 3× 4Ý


B =


1 1 1 λ1

1 6 3 λ2

3 −2 1 λ3

 ,

Ù¥ λ1, λ2, λ3´¢ê. � L´± B�O2Ý
��5�§|. £�e�¯K

¿`²nd:

(i) λ1, λ2, λ3I�÷v�o^�âU¦� L´�N�?

(ii) ´Ä�3 λ1, λ2, λ3¦� L´(½�?

): òBz��F.Ý


B
r2 − r1
−→


1 1 1 λ1

0 5 2 λ2 − λ1

3 −2 1 λ3

 r3 − 3r1
−→


1 1 1 λ1

0 5 2 λ2 − λ1

0 −5 −2 λ3 − 3λ1

 r3 + r2
−→


1 1 1 λ1

0 5 2 λ2 − λ1

0 0 0 λ2 + λ3 − 4λ1


(i) �¦L�N§Kλ2 + λ3 − 4λ1 = 0.

(ii) �¦L(½§KL7´�N�"d(i)��§B�z�
1 1 1 λ1

0 5 2 λ2 − λ1

0 0 0 0

 ,

dd��: Ø�3λ1, λ2, λ3¦�L(½"

4! ��5�§| H kü|ØÓ�) x1 = α1, . . . , xn = αn Ú x1 = β1, . . . , xn =

βn.

1. e H ´àg�§y²: é?¿¢ê u, v,

x1 = uα1 + vβ1, . . . , xn = uαn + vβn

�´ H �).

3



2. e H ´�àg�§y²µé?¿¢ê k,

x1 = α1 + k(α1 − β1), . . . , xn = αn + k(αn − βn)

�´ H �).

y²µ 1!�àg�5�§|H�

A~x = ~0, Ù¥A = (aij)m×n, ~x =


x1

x2
...

xn

 .

d®���

A~α = ~0 ÚA~β = ~0

Ù¥

~α =


α1

α2

...

αn

 , ~β =


β1

β2
...

βn

 .

Kµ

A(u~α + v~β) = uA~α + vA~β = u~0 + v~0 = ~0, �y.

2!��àg�5�§|H�

A~x = ~b, Ù¥A = (aij)m×n, ~b =


b1

b2
...

bn

 .

d®���

A~α = ~b ÚA~β = ~b

Ù¥

~α =


α1

α2

...

αn

 , ~β =


β1

β2
...

βn

 .

Kµ

A(~α + k(~α− ~β)) = (k + 1)A~α− kA~β = (k + 1)~b− k~b = ~b, �y.
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5! |^êÆ8B{y²: é?¿��ên,

(1 + h)n ≥ 1 + nh (h��¢ê), Ú

n∑
k=1

k3 =

(
n(n+ 1)

2

)2

.

y²: Ñ

n!Ö¿�£

êÆ8B{µ

Peanoúnµ?Ûg,ê�¤���8Ü�½k���"

1�êÆ8B{�n:

éuz�n ∈ N,�3,�·KP (n),XJe¡ü^¤áµ

• P(1)¤á§

• é�½?¿�m ∈ N, dP (m)¤á, UíÑP (m+ 1)¤á"

Ké¤k�n ∈ N, P (n)¤á"

1�êÆ8B{�n(��êÆ8B{)

éuz�n ∈ N,�3,�·KP (n),XJe¡ü^¤áµ

• P(1)¤á§

• é�½?¿�m ∈ N, dP (k)é¤kk ≤ m¤á, �íÑP (m+ 1)¤á"

Ké¤k�n ∈ N, P (n)¤á"
Example 1:

éz�n ∈ N k

a2n+1 + b2n+1 = (a+ b)[a2n + (−1)a2n−1b+ (−1)2a2n−2b2 + · · ·+ (−1)2nb2n]

= (a+ b)
( 2n∑

i=0

(−1)ia2n−ibi
)

y²µ

1) �n = 1�, a3 + b3 = (a+ b)(a2 − ab+ b2),

2) é�½m ∈ N,b�þªé¤kk ∈ m¤á, =

a2k+1 + b2k+1 = (a+ b)
( 2k∑

i=0

(−1)ia2k−ibi
)
.
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�n = m+ 1�

a2(m+1)+1 + b2(m+1)+1 = a2m+3 + b2m+3 = (a2 + b2)(a2m+1 + b2m+1)− (a2m+1b2 + a2b2m+1)

= (a2 + b2)(a+ b)
( 2m∑

i=0

(−1)ia2m−ibi
)
− a2b2(a2(m−1)+1 + b2(m−1)+1)

= (a2 + b2)(a+ b)
( 2m∑

i=0

(−1)ia2m−ibi
)
− a2b2(a+ b)

( 2(m−1)∑
i=0

(−1)ia2(m−1)−ibi
)

= (a+ b)[
2m∑
i=0

(−1)ia2(m+1)−ibi +
2m∑
i=0

(−1)ia2m−ibi+2 −
2(m−1)∑
i=0

(−1)ia2m−ibi+2]

= (a+ b)[
2m∑
i=0

(−1)ia2(m+1)−ibi + (−1)2m−1ab2m+1 + (−1)2mb2(m+1)]

�én = m+ 1�¤á"d1�êÆ8B{§Example 1ªé∀n ∈ NÑ¤á"

ü��|Ü:

k�ÝfCkn�¥§©OIÒ�1, . . . , n§zg���§��rg§¿Uì�

Ñ�^Sü�"¡�ln�ØÓ���p�Ñr����ü�"ü���ê�ü�

ê§P�Ar
n"Ar

n = n!
(n−r)!

.

k�ÝfCkn�¥§©OIÒ�1, . . . , n§zg�Ñr����|"¡�

ln�ØÓ���p�Ñr����|Ü"|Ü�«aê�|Üê§P�Cr
n =

(
n
r

)
"

Cr
n =

(
n
r

)
= n!

(n−r)!r!
.

5�µ

1).

(
n

r

)
=

(
n

n− r

)
, 2).

(
n

r

)
=

(
n− 1

r

)
+

(
n− 1

r − 1

)
.

Example 2:

(a+ b)n =
n∑

k=0

(
n

k

)
akbn−k

akbn−k =À�k�a, (n− k)�b�¦�«aê�
(
n
k

)
.

íØµ

1).

(
n

0

)
+

(
n

1

)
+

(
n

2

)
+ · · ·+

(
n

n

)
= 2n.
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2).

(
n

0

)
−
(
n

1

)
+

(
n

2

)
+ · · ·+ (−1)n

(
n

n

)
= 0.

¯Kµ êÆ8B{y²Example 2.
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