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S′(x) =

∞∑
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nanx
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n=1 nanx
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½n 3 �?ê�Ú¼ê S(x) 3Âñ«m I = (−R,R) S�È, �é

x ∈ (−R,R)k∫ x

0

S(t) dt =

∫ x

0

(
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n=0

ant
n

)
dt =

∞∑
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∫ x

0
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n dt =

∞∑
n=0
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n + 1
xn+1,

¿�È©�����?ê�Âñ�»E� R.
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n!
3��ê¶þÂñ,K
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∞∑
n=1

xn−1

(n− 1)!
= S(x) (−∞ < x < +∞),

)d�©�§�

S(x) = Aex.

du S(0) = 1,� S(x) = ex,=

ex =

∞∑
n=0

xn

n!
(−∞ < x < +∞).
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~ 2 ¦?ê
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nxn �Ú.
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∑∞

n=1 nx
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∑∞
n=1 nx
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0

f(x)dx =

∞∑
n=1

xn =
x

1− x
,

2ò�ªüàé x¦�ûÒ�� f(x) = 1
(1−x)2,¤±�?ê�Ú¼ê´

S(x) =
x
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, |x| < 1

ddq�¦Ñ�
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∞∑
n=1

n
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.
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~ 3 ¦?ê
∞∑
n=0

(−1)n

2n + 1
x2n+1 �Ú¼ê.

) Ï�
∞∑
n=0

(−1)nx2n =

∞∑
n=0

(−x2)n =
1

1 + x2
, x ∈ (−1, 1),

3«m [0, x]þÅ�È©��

arctanx =

∞∑
n=0

(−1)n

2n + 1
x2n+1, x ∈ (−1, 1).
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½n 4 (Abel 1�½n) ��?ê
∞∑
n=0

anx
n �Âñ�»� R > 0. XJ3

x = R ??êÂñ, @oÙÚ¼ê S(x) 3 x = R ?�ëY; XJ?ê3

x = −R?Âñ,@o S(x)3 x = −R?mëY.

y² �
∞∑
n=0

anx
n 3 x = R?Âñ,=,

∞∑
n=0

anR
n Âñ. Ï�

∞∑
n=0

anx
n =

∞∑
n=0

anR
n(
x

R
)n,

{(x
R
)n} 3 [0, R] þüN4~���k., d Abel ½n�

∞∑
n=0
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n 3 [0, R]

þ��Âñ,Ï S(x)3 [0, R]þëY.Ón�y?ê3 x = −R?Âñ�,

S(x)3 x = −R?mëY.

~ 4

∞∑
n=1

(−1)n−1

n
= ln 2,

∞∑
n=0

(−1)n

2n + 1
=
π

4
.
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½n 5 �?ê
∞∑
n=0

an Ú
∞∑
n=0

bn ÑÂñ. e§�� Cauchy¦È
∞∑
n=0

cn �Â

ñ,Kk
∞∑
n=0

cn =

(
∞∑
n=0
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)(
∞∑
n=0

bn

)
.

y² 3¤�^�e, �?ê
∞∑
n=0

anx
n,

∞∑
n=0

bnx
n ±9

∞∑
n=0

cnx
n �Âñ

�»Ñ > 1,�§�Ñ3 x = 1Âñ,Ïd�â Abel1�½n,ùn��?ê

Ñ3 x = 1ëY.3�ª
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n=0
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n

∞∑
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n =
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n=0

cnx
n

¥- x→ 1=�¤y.
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7.3.5 �?ê���/ª

�?ê����/ª´3 x0 Ðm��?ê
∞∑
n=0

an(x− x0)
n = a0 + a1(x− x0) + · · · + an(x− x0)

n + · · ·

��uc¡?Ø��?ê3¤½Â�ê¶þ�
��²£. Âñ«m�Ò²

£�± x0 �¥%���«mþµ(x0 −R, x0 +R)±9�U�à: x0 −R
(½ x0 +R) .
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7.3.6 ¼ê� TaylorÐmª

�d��, ·�(½
�?ê�Âñ«�, ¿ïÄ
§�Ú¼ê��«

5�. �3¢SA^¥, ¤���²~´���¯K, =¼ê f(x) 3�½�

«mþ´Ä�±Ðm¤���?ê?

d Taylor ½n�, e¼ê f(x) 3: x0 �,���Säk?¿��û,

K

f(x) = f(x0) +
f ′(x0)

1!
(x− x0) +

f ′′(x0)

2!
(x− x0)

2

+ · · · +
f (n)(x0)

n!
(x− x0)

n +Rn(x),

Ù¥

Rn(x) =
f (n+1)(ξ)

(n + 1)!
(x− x0)

n+1,

 ξ ´ x0 � x�m��:. dd��:
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½n 6 �¼ê f(x)3«m (x0 −R, x0 +R)þk?¿��û,K f(x)3

(x0 − R, x0 + R) þ�±Ð¤ Taylor ?ê�¿©7�^�´éù«mS�

?¿: x,Ñk

lim
n→∞

Rn(x) = lim
n→∞

f (n+1)(ξ)

(n + 1)!
(x− x0)

n+1 = 0,

AO,� f(x)����û3«m (x0 −R, x0 +R)S?Û4«mþ��k

.,K f(x)3ù«mþ�±Ð¤ Taylor?ê

A��¼ê��?êÐm: Äk´:

ex =

∞∑
n=0

xn

n!
, (−∞ < x < +∞)
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sinx = x−
x3

3!
+
x5

5!
− · · · + (−1)m

x2m+1

(2m + 1)!
+ · · · , (−∞ < x < +∞)

cosx = 1−
x2

2!
+
x4

4!
− · · · + (−1)m

x2m

(2m)!
+ · · · , (−∞ < x < +∞)

(x + 1)α = 1 + αx +
α(α− 1)

2!
x2 + · · · +

α(α− 1) · · · (α− n + 1)

n!
xn + · · · ,

(−1 < x < 1),

ln(1 + x) =

∞∑
n=0

(−1)n
xn+1

n + 1
, (−1 < x < 1].

arctanx =

∞∑
n=0

(−1)n
x2n+1

2n + 1
, (−1 6 x 6 1).
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