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5¿: 1. ¤k�KÑL�3dÁò��µ�m>, �3Ù§�þ�ÆÃ�.

2. �µ��>�Õ�K, �µ�	Ø�k6¶9�'IP.

3. X�K�xØ
, ��3���¡, ¿I²KÒ.

�!(�K 15 ©)3�m���IX¥,�êQ¡S��§�x2 − y2 = 2z. �σ�

²¡z = αx + βy + γ,Ù¥α, β, γ��½~ê. ¦êQ¡Sþ:P ��I§¦�LP�

á3êQ¡Sþ���þ²1u²¡σ.

)µ�¤¦P:�I�P = (a, b, c), ÷va2 − b2 = 2c. KLP����±L�

` = `(t) = (a, b, c) + t(u, v, w), u2 + v2 + w2 6= 0, t ∈ R.

��`(t)á3êQ¡Sþ§��

(u2 − v2)t2 + 2(au− bv − w)t = 0, t ∈ R.

au− bv = w, u2 − v2 = 0.

u´k

v = εu, w = (a− εb)u, ε = ±1.

(5©)

u´§LP:Tkü^��á3êQ¡Sþ§�

`1 = `1(t) = (a, b, c) + tu(1, 1, a− b),

`2 = `2(t) = (a, b, c) + tu(1,−1, a+ b).

ùü^������þ(1, 1, a − b)Ú(1,−1, a + b)þ²1u²¡σ, 
²¡σ�{�þ

�(α, β,−1). ·���
α + β = a− b, α− β = a+ b.
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(10©)

u´

a = α, b = −β, c = 1

2
(α2 − β2).

�¤¦:P��I�

P = (α,−β, 1
2
(α2 − β2)).

(15©)

�!(�K 15 ©) A = (aij)n×n �n �¢�
§÷v

1) a11 = a22 = · · · = ann = a > 0;

2) éz�i(i = 1, . . . , n), k
∑n

j=1 | aij | +
∑n

j=1 | aji |< 4a.

¦f(x1, . . . , xn) = (x1, . . . , xn)A


x1
...

xn

 �5�/.

))): f = (x1, . . . , xn)
A+AT

2


x1
...

xn

. -B = (bij) = A+AT

2
, KB �¢é¡
§

(2©)

�

b11 = b22 = · · · = bnn = a;

n∑
j=1

|bij| =
n∑
j=1

| aij
2

+
aji
2
|< 2a

(J§bii >
∑

j 6=i |bij|. (5©)

eλ�B�A��§ α =


x1
...

xn

 �'uλ ��"A��þ§P
|xi| = max16j6n|xj| > 0.

du Bα = λα,

λ =

n∑
j=i

bijxj

xi
> a−

∑
j 6=i

|bij| > 0.

(10©)
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�B ��½Ý
§f �5�/�y21 + · · ·+ y2n.

(15©)

n!£20©¤�����ê�Ý
¡��Ý
. �n ��
A,B ���Ý
.

1) y²±eü^�dµ i) A �_�A−1 E��Ý
¶ii) A �1�ª�ýé�

�1.

2) eq�A, A − 2B, A − 4B, . . ., A − 2nB, A − 2(n + 1)B, . . ., A − 2(n + n)B

��_§�§��_Ý
�E��Ý
.y²µ A+B �_.

yyy²²²: 1) i) ⇒ ii). d AA−1 = I�|A| · |A−1| = 1. 5¿�|A|, |A−1| ���ê.

�A �1�ª�ýé��1.

ii)⇒ i). dAA∗ = |A|I � A−1 = A∗/|A| á=�i) ¤á. £10©¤

2)�Äõ�ªp(x) = |A−xB|2.Kd®�^�� p(0), p(2), p(4), . . . , p(4n)���

�1. (Jõ�ªq(x) = p(x)− 1k�L 2n��":§l
�Ñq(x) ≡ 0, =p(x) ≡ 1.

AO/§ p(−1) = |A+B|2 = 1. �A+B �_. y.. £20©¤

o!£�K15©¤� f(x) 3 [0, 1] þëY��, 3 x = 0 ?k?¿��ê,

f (n)(0) = 0 (∀n > 0), ��3~ê C > 0 ¦�

|xf ′(x)| 6 C|f(x)|, ∀x ∈ [0, 1].

y²: (1) lim
x→0+

f(x)

xn
= 0 (∀n > 0); (2) 3 [0, 1] þ¤á f(x) ≡ 0.

yyy²²²: (1) db�, é?Û m > 0, f(x) 3":NCk m+1 ��ê, l
 f (m)(x)

3 x = 0 ëY. Ïd, lim
x→0+

f(x)

x0
= f(0) = 0. (2©¤

éu n > 1, |^ L’Hospital {K,

lim
x→0+

f(x)

xn
= lim

x→0+

f ′(x)

nxn−1
= . . . = lim

x→0+

f (n)(x)

n!
= 0.

(5©¤

(2) ·�k

xf(x)f ′(x) 6 x |f(x)| |f ′(x)| 6 C|f(x)|2, ∀x ∈ [0, 1].

l
 (f 2(x)

x2C

)′
=

2
(
xf(x)f ′(x)− Cf 2(x)

)
x2C+1

6 0, ∀x ∈ (0, 1].

(10©¤
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Ïd
f 2(x)

x2C
3 (0, 1] þüN~�, l


f 2(x)

x2C
6
(f(t)
tC

)2
, ∀ 0 < t < x 6 1.

¤±
f 2(x)

x2C
6 lim

t→0+

(f(t)
tC

)2
= 0, ∀x ∈ (0, 1].

Ïd, f(x) ≡ 0. (15©¤

Ê!£�K15©¤� {an}, {bn} ´ü�ê�, an > 0(n > 1),
∞∑
n=1

bn ýéÂñ, �

an
an+1

6 1 +
1

n
+

1

n lnn
+ bn, n > 2.

¦y: (1) an
an+1

< n+1
n
· ln(n+1)

lnn
+ bn (n > 2); (2)

∞∑
n=1

an uÑ.

yyy²²² (1) Ï� ln
(
1 + 1

n

)
> 1

n+1
(n > 2), ¤±�â^�, k

an
an+1

6 1 +
1

n
+
n+ 1

n lnn
· 1

n+ 1
+ bn

< 1 +
1

n
+
n+ 1

n lnn
· ln
(
1 +

1

n

)
+ bn

=
n+ 1

n
· ln(n+ 1)

lnn
+ bn.

(5©¤

(2) - cn = (n lnn)an, dn = n lnn
(n+1) ln(n+1)

· |bn|. Kk

cn
cn+1

< 1 + dn.

�éê, �

ln cn − ln cn+1 < ln(1 + dn) 6 dn.

u´

ln c2 − ln cn <
n−1∑
k=2

dk, , (n > 3).

(10©¤
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�
�� du 0 6 dn < |bn|, l
∞∑
n=1

bn ýéÂñ, ��
∞∑
n=1

dn Âñ. �, dþª���3~

ê c ¦�

c 6 ln cn, n > 3.

=,

an >
ec

n lnn
, n > 3.

u´
∞∑
n=1

an uÑ. (15©¤

(2) {�µd^�

ln
an
an+1

6 ln

(
1 +

1

n
+

1

n lnn
+ |bn|

)
6

1

n
+

1

n lnn
+ |bn|.

l 3 � n ¦Ú, ,�|^È©�5����3~ê C > 0 ¦�

ln
a3
an+1

6
n∑
k=3

(
1

k
+

1

k ln k
+ |bk|

)
6 C + lnn+ ln lnn.

(10©¤

u´

an+1 >
a3e

C

n lnn
.

�§
∞∑
n=1

an uÑ" (15©¤

8!£�K20©¤� f : R→ (0,+∞) ´���¼ê, �é¤k x, y ∈ R, k

|f ′(x)− f ′(y)| 6 |x− y|α,

Ù¥ α ∈ (0, 1] ´~ê. ¦y: é¤k x ∈ R, k

∣∣f ′(x)∣∣α+1
α <

α + 1

α
f(x).

yyy²²² é�½� x ∈ R, e f ′(x) = 0, K (2) ¤á. (2©)

1 5 �£� 6 �¤



e f ′(x) < 0, K h = (−f ′(x)) 1
α > 0. �â Newton-Leibniz úªÚ^�, �

0 < f(x+ h) = f(x) +

∫ x+h

x

f ′(t) dt

= f(x) +

∫ x+h

x

(
f ′(t)− f ′(x)

)
dt+ f ′(x)h

6 f(x) +

∫ x+h

x

(t− x)α dt+ f ′(x)h

= f(x) +
1

α + 1
hα+1 + f ′(x)h.

�

1

α + 1
hα+1 + f ′(x)h+ f(x) > 0. (3)

ò h = (−f ′(x)) 1
α �\þª, =�∣∣f ′(x)∣∣α+1

α <
α + 1

α
f(x).

(11©)

e f ′(x) > 0, KP h = (f ′(x))
1
α . �â Newton-Leibniz úªÚ^�, �

0 < f(x− h) = −
∫ x

x−h
f ′(t) dt+ f(x)

=

∫ x

x−h

(
f ′(x)− f ′(t)

)
dt− f ′(x)h+ f(x)

6
∫ x

x−h
(x− t)α dt− f ′(x)h+ f(x)

=
1

α + 1
hα+1 − f ′(x)h+ f(x).

ò h = (f ′(x))
1
α �\þª, E�(

f ′(x)
)α+1

α <
α + 1

α
f(x).

o�, ©ªk
∣∣f ′(x)∣∣α+1

α < α+1
α
f(x). y.. (20©)
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