
�������
I ��� #6 2002–5–22 	�


��
���
���������������������������� ��!#"%$�&�'�(
e
����������$

)�*�+�,
1.7 an =

(

1 +
1

n

)n

, bn =
1

0!
+

1

1!
+ · · ·+ 1

n! -/.10�-/2 ��3�415 e ( 6/7�8�9 �:
) ;�<�=�>�? $1@���@ 2 <�= ��A�B�(�C�D 0/E "%$
n = 8

� - D�� an, bn

��F������1@ 21G�H�I ����� J�K�LNM�O�����P�Q�R1K/$
S ; π

������F���T�U�K�"%$�V���W�X ; Tan−1 x
���Y
���
�������T�U ? $

(1 + x)(1 − x + x2 − · · ·+ (−1)nxn) = 1 + (−1)nxn+1

K�L
1

1 + x
= 1 − x + x2 − · · ·+ (−1)nxn + (−1)n+1 xn+1

1 + x��Z ? $1[�� x ; x2
��\Y] >�? -/2
1

1 + x2
= 1 − x2 + x4 − · · ·+ (−1)nx2n + (−1)n+1 x2n+2

1 + x2

-�^ ? $1[���_�� 0
� I x `�a�b�c�>�? -/2

∫ x

0

1

1 + x2
dx =

∫ x

0

1dx −
∫ x

0

x2dx + · · ·+
∫ x

0

(−1)nx2ndx +

∫ x

0

(−1)n+1 x2n+2

1 + x2
dx

��Z ? $ (Tan−1 x)′ =
1

1 + x2
;�d�e @ 2 R =

∫ x

0

(−1)n+1 x2n+2

1 + x2
dx -/.10�-/2 ��
���
�� �

Tan−1 x = x− x3

3
+ · · ·+ (−1)n x2n+1

2n + 1
+ R (1)

J�Z I 4 ? $∣

∣

∣

∣

x2n+2

1 + x2

∣

∣

∣

∣

<= |x|2n+2 ;�d�e�>�? -/2
|R| =

∣

∣

∣

∣

∫ x

0

(−1)n+1 x2n+2

1 + x2
dx

∣

∣

∣

∣

<=

∣

∣

∣

∣

∫ x

0

x2n+2dx

∣

∣

∣

∣

=
1

2n + 3
|x|2n+3

^ � a 2 −1 < x < 1
� - D R → 0(n → ∞) -�^ L 2 ��
���
�f 9 ���

Tan−1 x = x − x3

3
+ · · ·+ (−1)n 1

2n + 1
x2n+1 + · · ·

J c ? $)�* +�,
1.8 g�h _ (1)

�������
(x = 1, n = 5 - @���i�� ) π

������F���j�X�Kk$
[l������(�m ` L/n 0 ( ^ ��$�V�[ a S ��o ^ ����������T�U ? $)�* +�,

1.9 α
�

0 < α <
π

2
a tan α =

1

5 -�^ ?�p - >�? $
(1) tan x ;rql> ?ts�uYv�wyxz` W�(t{ p �}|Y_�~��l�Y� � tan 2α =

5

12

�l��RY$

18
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Ë�Ì ÍrÎÐÏ �}ÑrÒ ° � -�I U ? - D 2ÔÓrÕ ; ^ ? ��J}Ör×Ð�lØrÙ a m ? $ P = (x, y),Q = (x′, y′) ∈
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√
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A -/õ�ö Ñ���÷�� - D 2 P
�

A
� Ï Ñ - �½"%$ A

� Ï Ñ�ø�ù ��Ò ° �◦

A -/Ê10 $
P
�

ε–
��ñ a A -/õ�ö ò c J ^ �Æ5���Jtú�û >�? - D 2 P

�
A
��ü�Ñ - ��"�$ A

��ü�Ñ a 5 ÏÑ a 5 ^ ��Ñ���ý�þ�Ñ - ��� 2 ý�þ�Ñ�ø�ù ��Ò ° � ∂A -/Ê10 $
A ;�8 @ ∂A ⊂ A -�^ ? - D 2 A

��ÿ�Ò °1- �#"�$ ∂A ∩A = Ø -�^ ? - D A
����Ò °1- �#"%$

A
J S � ÚÐè � ÷Ð� - D ��� (connected) a m ? - � " :

ô e � 2
Ñ

P, Q ∈ A ;r8 @��Âå
I = [a, b]

� I A � ���
	���
 a f(a) = P , f(b) = Q -�^ ? 5���J�ú�û >�? $
4 � n = { (x1, . . . , xn) | xi ∈ � (i = 1, . . . , n) } � n ������������������� � P = (x1, . . . , xn) �"!#�$��%'& 2 !

P = (x1, . . . , xn), Q = (y1, . . . , yn) ���"(*)�� d(P, Q) =
√

(x1 − y1)2 + · · ·+ (xn − yn)2 +�,�-�.�/ &

19



�
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- 2 Á > $r��� 9 q�9 ( 1
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2.3 ( c<= ) D atv�«1¢ 4�W q�9
f : D −→ R

;�8 @ 2 P = (x, y)
� » L ^�0 P0 = (a, b) ; ��d ^ W�æ 2 f(P ) = f(x, y)

J » L ^�0 m ? F A ;��d 0 æ x � ` L 2 d(P, P0) =
√

(x − a)2 + (y − b)2
� » L ^�0 0 ; ��d ^ ? æ 2 |f(P )−A| J »L ^ 0 0 ; ��d 0 æ�~ 2

lim
P→P0

f(P ) = A, , lim
(x,y)→(a,b)

f(x, y) = A, lim
x→a
y→b

f(x, y) = A

f(P )−→A (P−→P0) f(x, y)−→A ((x, y)−→(a, b))

^�G�-/Ê D 2 P
�

P0 ; ��d ^ W�æ�� f(P )
��e »�- f "%$g

2.4

(1) f(x, y) =
xy

√

x2 + y2
((x, y) 6= (0, 0))

(

lim
x→0
y→0

f(x, y) = 0

a m ? $
(2) f(x, y) =

xy

x2 + y2
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(
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lim
x→a

lim
y→b

f(x, y)
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2.6 D a�v�«�¢ 4�W q�9 f(P ) = f(x, y)

J�Ñ
P0 = (a, b) a ��	 - (

lim
P→P0

f(P ) = f(P0), lim
(x,y)→(a,b)

f(x, y) = f(a, b), lim
x→0
y→0

f(x, y) = f(a, b)
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� 9�q 9 - � ]/$ ° Þ q�9 ����	 Ú15 �]/$�&�C�F v�w�;�8 � >�? ��J S ��t�u�$
é�v

2.7 ( w�9�x é�v )
6�þ�ÿ�Ò ° a�v�«1¢ 4�W���	 q�9 (�&�C�F�� - ? $

2.3 yLz|{
1
� 9 q�9 ��� c � ¯�°�2 }�~ q�9 J�ú�û >�?�� - �½" £ - }��
E J�úYû >�?F� - �#" £ ( � ]/ØÙ a m�ª�W�$µ@���@ 2

� 9�ë�g�a � c �tT�U ? - 2
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( }�~ qt9 Jú�û >�?���£�;�8 � >�? $
� ~ q�9 - ( 2
� 9�q�9 f(x, y) ;�8 @�� 2 k U § x

��à���� 9 - � �� c @�W�5�� a m ? $
é�ê

2.8 ( ���<��� ) q�9 z = f(x, y)
J

(x, y) = (a, b) ; . � � x ;�q @�� x y ;�q @t��~���� c��� - (
lim

h→0

f(a + h, b) − f(a, b)

h
(

lim
k→0

f(a, b + k) − f(a, b)

k

)

J <�=�>�?�£ � f "%$1[���æ�[���e » F��
∂f

∂x

∂z

∂x
fx zx

(

∂f

∂y

∂z

∂y
fy zy

)

-/ÊÆ0 $ x ;�q @���5 y ;�q @���5���� c ��� ��æ 2 q ; ��� c ��� - f "%$�p�Ñ a ��� c �#� �æ
1
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f(x, y) =







xy

x2 + y2
(x, y) 6= (0, 0)

0 (x, y) = (0, 0)

)Ð*�+ ,
2.1 g � q 9 J�� Ñ ; . ������	 a ^ � £ � �ÐR�$ ` W���Ñ ; . ^ ? � ~ q 9 � jX�K

1
� 9 � }��
E Jtú�û >�?�� - �#"ÀØ�Ù�( 2

� 9�qt9�a ( }�� Í�Î JlúYû > ?�� -t^ ? $ vr« 2.9J�Vl4 ;�8 � >�? $é�ê
2.9 ( ��������� ) f(x, y)

(�Ñ
(a, b)

� ` Á1L a�vY«1¢ 4��l��� 2 (a, b) a ��� c �
� - >�? $

ε(h, k) =

f(a + h, b + k) − f(a, b) − ∂f

∂x
(a, b)h − ∂f

∂y
(a, b)k

√
h2 + k2

-/.Æ0 $ f(x, y)
J

(a, b) a ø�� c ��� - (
lim

(h,k)→(0,0)
ε(h, k) = 0

-�^ ? æ����#"%$S ( v�« � I >n��� � 0 ? $��,
2.10 q�9 f(x, y)

J
(a, b) a ø�� c ��� a m�4 §�2 ��� c �
� a m ? $ø�� c ��� ��� � � > ��( Î�� ^�¯Y° 5lm ? J 2 S � v�w JtÞ�ß >�? � a 2 ><? ����"N� 0 � q9 (lø�� c ��� a m ?�£ J c � ? $é�v

2.11 fx, fy

J�ú�û1@�� 2 V��t��3�4���J���	 ^�I f
(�ø�� c ��� $)�* +�,

2.2 ���<� u 2.1
� q�9 (���Ñ a ø�� c ��� a ^ � £ ����R�$

2.4 ¶L� OQMP¡Q¢PONM

° Þ q�9 � ~ q�9 ( S ��o ; ^ ? $é�v
2.12 z = f(x, y), x = x(t), y = y(t)

��æ 2 z
�

t a � c @�W ~ q�9 ( S a�£ U I 4 ? $
dz

dt
=

∂z

∂x

dx

dt
+

∂z

∂y

dy

dtS ��¥���o ; !�¤ a T�U�W a J c �1L�¥ > ����5�@/4 ^ ��$é�ê
2.13 2

� 9�q�9 ��¦ x = x(s, t), y = y(s, t) ;�8 @

D(x, y)

D(s, t)
=







∂x

∂s

∂x

∂t
∂y

∂s

∂y

∂t






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��[l� q�9 x ��¦�~���§<¨<©�ª�« - ��� 2 [���!�¤���!�¤�_��
∂(x, y)

∂(s, t)
= det

(

D(x, y)

D(s, t)

)

a�2 Á�@ 2 §<¨<©�¬�­ (
§<¨<©�ª�«�®

) - �#"%$é�v
2.14 2

��� q�9 ��¦ x = x(u, v), y = y(u, v) - u = u(s, t), v = v(s, t) ;�8 @
D(x, y)

D(s, t)
=

D(x, y)

D(u, v)

D(u, v)

D(s, t)

J�Þ�ß >�? $¯ ; ç q�9�;�q @���(
D(u, v)

D(x, y)
=

(

D(x, y)

D(u, v)

)

−1

-�^ ? $)�* +�,
2.3

S � q�9�;�8 @ ∂z

∂s
,
∂z

∂t
,
∂2z

∂s2
,
∂2z

∂t2
,

∂2z

∂s∂t

��j�X�K/$

(1) z = f(x, y) = x + y2,x + y = s, xy = t

(2) z = f(x, y) = x + y,x2 + y2 = s, x2y2 = t
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