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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 20 ©)W�K (z�K 5 ©)

(1)¢�g. 2x1x2 − x1x3 + 5x2x3 �5�. = z21 + z22 − z23 .

(2) ?ê
∞∑
n=1

n

3n
�Ú = 3

4
.

(3) O�1�.¡È©��µ I =

∫∫
x2+y2+z2=1

(x2 + 2y2 + 3z2) ds = 8π.

(4) A = (aij) � n �¢é¡Ý
 (n > 1), rank(A) = n− 1, A �z1���Úþ

� 0. � 2, 3, . . . , n � A ��Ü�"A��"^ A11 L« A ��� a11 ¤éA��

ê{fª. Kk A11 = (n− 1)!.

(4))µ1¤�A = n− 1⇒ �A∗ = 1 �Ax = 0�)�m�ê�1.

A�1Ú = 0⇒ A


1
...

1

 = 0 ⇒ Ax = 0 ��|Ä:)X�


1
...

1

.

2)5¿�AA∗ = 0, lA∗�z��þ/Xa


1
...

1

.qduA�¢é¡Ý
§

�A∗��¢é¡Ý
"�A∗ =


a · · · a
...

...
...

a · · · a

.

3)�ÄA�õ�ª

f(λ) = |λI − A| = λ(λ− 2) · · · (λ− n).

1 1 �£� 5 �¤



Ù�g�Xê�(−1)n−1n!. ,��¡§df(λ) = |λI − A|q�§Ù�g�Xê
�(−1)n−1(A11 + · · ·Ann).(J a = (n− 1)!.

�!(�K 15 ©)��m¥½: P ��½�� l �ål� p. �x¥¡¥�z�

¥¡ÑL: P , ���� l ���u�Ñ´½� a. ¦T¥¡x�¥%�;,.

))): ± l � z ¶, ±L: P �R�u z ¶���� x ¶5ïá���IX"�

� P : (p, 0, 0)§ l �ëê�§ l : x = 0, y = 0, z = t.

�¥¡ C �¥%�(x0, y0, z0), du C L: P , K

C : (x− x0)2 + (y − y0)2 + (z − z0)2 = (p− x0)2 + y20 + z20 .

. . . . . . . . . . . . . . . . . . . . . . . . . . 4©

¦ l � C ��:µò l �ëê�§�\ C,

x20 + y20 + (t− z0)2 = (p− x0)2 + y20 + z20 .

=

t2 − 2z0t+ (2px0 − p2) = 0. (1)

dd��ü�)�

t1,2 = z0 ±
√
z20 − (2px0 − p2).

�u� a = |t1 − t2| = 2
√
z20 − (2px0 − p2), l

z20 − 2px0 + p2 − a2

4
= 0. (2)

. . . . . . . . . . . . . . . . . . . . . . . . 10©

��, XJ¥¡ C �¥%÷v(2), XJ C L: P , d��g�§(1)��Oª

∆ = 4z20 − 4(2px0 − p2) = a2 ≥ 0,

�§kü�¢�

t1,2 = z0 ±
a

2
.

l C Ú l ��, ��Ñ5u�� a.

�¤¦�;,�

z2 − 2px+ p2 − a2

4
= 0.

. . . . . . . . . . . . . . . . . . . . . . . . 15©

1 2 �£� 5 �¤



6
¶

:
O
�
y
Ò

:
¤
3
�
�

:
�
)
�
 
Ò

:
;
�

:

���

����
µ
�
�
K
�
Ø
�
�
L
d
�

���

��� n!y²K£15©¤�Γ =

{(
z1 z2

−z2 z1

)
|z1, z2 ∈ C

}
, Ù¥C LEê�"Áy

²µ ∀A ∈ Γ, A�JordanIO/JA E,áuΓ; ?�Ú��3�_�Ý
P ∈ Γ ¦

�P−1AP = JA.

yyy²²²: éA =

(
z1 z2

−z2 z1

)
, ÙA��§�

0 = |λI − A| = λ2 − 2Rez1λ+ |z1|2 + |z2|2.

∆ = 4(Rez1)
2 − 4(|z1|2 + |z2|2) 6 0.

. . . . . . . . . . . . . . . . . . . . . . . . . . 2©

�/1. ∆ = 0.

d�§z2 = 0, z1 = Rez1, lA =

(
Rez1 0

0 Rez1

)
= JA ∈ Γ. �P = I=

kP−1AP = JA" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8©

�/2. ∆ < 0.

d�A �A���

λ1 = Rez1 + i
√
|z1|2 + |z2|2 − (Rez1)2, λ2 = Rez1 − i

√
|z1|2 + |z2|2 − (Rez1)2,

λ2 = λ1, λ1 6= λ2.

lJA =

(
λ1 0

0 λ2

)
∈ Γ.

y�A 'u λ1����0A��þ

(
x

y

)
. Kk

(
z1 z2

−z2 z1

)(
x

y

)
= λ1

(
x

y

)
⇔

{
z1x+ z2y = λ1x

z2x− z1y = −λ1y

��u��A

(
−y
x

)
= λ1

(
−y
x

)
, Ïd

(
−y
x

)
�A 'u λ1����0A�

�þ"-P =

(
x −y
y x

)
,KkP�_§�P ∈ Γ, P−1AP = JA. . . . . . . . . . . . . . . . . 15©

o!£�K20©¤�

f(x) =

x sin 1
x
, x 6= 0;

0, x = 0.
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¦��~ê α ÷v

sup
x 6=y

|f(x)− f(y)|
|x− y|α

< +∞.

yyy²²²: α ����� 1
2
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2©

e α > 1
2
, � xn = (nπ)−1, yn = ((n+ 1

2
)π)−1. K

|f(xn)− f(yn)|
|xn − yn|α

= 2απα−1n2α−1(1 +
1

2n
)α−1 →∞.

. . . . . . . . . . . . . . . . . . . . . . . . . . 5©

ey sup
x 6=y

|f(x)− f(y)|
|x− y| 12

< +∞.

du f(x) �ó¼ê§Ø�� 0 ≤ x < y. -

z = sup{u ≤ y|f(u) = f(x)},

K z−1 ≤ y−1 + 2π. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .10©

|f(x)− f(y)| = |f(z)− f(y)|

≤
∫ y

z

|f ′(t)| dt ≤ |y − z|
1
2 (

∫ y

z

f ′(t)2 dt)
1
2

≤ |x− y|
1
2 (

∫ y

z

(sin
1

t
− 1

t
cos

1

t
)2 dt)

1
2

s=t−1

= |x− y|
1
2 (

∫ z−1

y−1

(
sin s

s
− cos s)2 ds)

1
2

≤ |x− y|
1
2 (

∫ y−1+2π

y−1

4 ds)
1
2 =
√

8π|x− y|
1
2 .

. . . . . . . . . . . . . . . . . . . . . . . . 20©

Ê!£�K15©¤�a(t), f(t) �¢ëY¼ê§∀t ∈ R k f(t) > 0, a(t) > 1.∫∞
0
f(t)dt = +∞. ®�x(t)÷v

x
′′
(t) + a(t)f(x(t)) 6 0,∀t ∈ R.

¦yµx(t) 3[0,+∞) kþ..

yyy²²²: d

x′′(t) ≤ −a(t)f(x(t)) < 0,

x(t)´þà�. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3©

� limt→∞ x
′(t) �3½� −∞.
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e limt→∞x(t) = +∞, K x′(t) > 0, limt→∞ x(t) = +∞. . . . . . . . . . . . . . . . . . . . . . 6©

�

x′(t)f(x(t)) ≤ a(t)x′(t)f(x(t)) ≤ −x′(t)x′′(t),

È©� ∫ t

0

f(x(s)) dx(s) ≤ x′(0)2 − x′(t)2

2
≤ x′(0)2

2
.

- t→∞ � ∫ +∞

0

f(x) dx ≤ x′(0)2

2
,

gñ" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15©

8!£�K15©¤� f(x) 3«m [0, 1] þëY��, � f(0) = f(1) = 0. ¦y:(∫ 1

0

xf(x)dx

)2

6
1

45

∫ 1

0

(f ′(x))2dx,

�Ò��=� f(x) = A(x− x3) �¤á, Ù¥ A ´~ê.

yyy²²²µµµ ©ÜÈ©��∫ 1

0

xf(x) dx =
1

2
x2f(x)

∣∣∣1
0
−
∫ 1

0

1

2
x2f ′(x) dx = −1

2

∫ 1

0

x2f ′(x)dx.

. . . . . . . . . . . . . . . . . . . . . . . . . . 5©

Ïd�â Newton-Leibniz úª, �

6

∫ 1

0

xf(x) dx =

∫ 1

0

(1− 3x2)f ′(x) dx.

. . . . . . . . . . . . . . . . . . . . . . . . . . 8©

2�â Cauchy È©Ø�ª, �

36

(∫ 1

0

xf(x) dx

)2

6
∫ 1

0

(1− 3x2)2 dx

∫ 1

0

(
f ′(x)

)2
dx

=
4

5

∫ 1

0

(
f ′(x)

)2
dx.

. . . . . . . . . . . . . . . . . . . . . . . . . 12©

dd=� (∫ 1

0

xf(x) dx

)2

6
1

45

∫ 1

0

(
f ′(x)

)2
dx.

�Ò¤á��=� f ′(x) = A(1 − 3x2). È©¿d f(0) = f(1) = 0 =� f(x) =

Ax(1− x)(1 + x). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15©
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