
��� öööSSSKKKI

SK�K8Ü©Àg5ó�êÆ©Û£þþ¤6§5ó�êÆ©ÛÆS���
SK)�£þþ¤6Ú5M�Tó��Æ�È©{3Ï"ÁK86"

1.1 ¼¼¼êêê���555���

1. y²µ½Â3±�:�é¡�ê8þ�¼êÑU��/L«���Û¼ê
Ú��ó¼ê�Ú([2], P. 10, ~7)"

2. �f(x)3(−∞,+∞)þk½Â§�k~êT§B > 0§¦�f(x + T ) =
Bf(x)"y²µf(x)�±L«����ê¼êaxÚ��±T�±Ï�¼ê
�È§=f(x) = axψ(x) ([2], P. 23, 9)"

3. �f(x) = |x+ 1| − |x− 1|§¦(f ◦ f ◦ · · · ◦ f)︸ ︷︷ ︸
n

(x)�L�ª"

4. �f(x)´üNÛ¼ê§y²µf(x)��¼êf−1(x) ´üNÛ¼ê"

5. y²µy = cos(πx) + sin(
√
2πx)Ø´±Ï¼ê"

1.2 444������½½½ÂÂÂ±±±$$$���

�!^4��½Ây²µ

1. lim
n→∞

n!

nn
= 0 ([1], SK2.1, 13K(2) )"

2. lim
n→∞

an = A§K lim
n→∞

1

n

n∑
k=1

ak = A ([2], P. 44, ~13)"

3. lim
x→a

1

x
=

1

a
§Ù¥a 6= 0"

�!O�e�4�

1. lim
n→∞

sin2(π
√
n2 + n) ([1], SK2.8, 1 (1))"

2. lim
n→∞

1

1× 2× 3
+

1

2× 3× 4
+ . . .+

1

n× (n+ 1)× (n+ 2)
([2], P. 40,~2§[3],

P. 85, n!2)"

3. lim
n→∞

(
1− 1

22

)(
1− 1

32

)
· · ·
(
1− 1

n2

)
([2], P. 42, ~10)"

1
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4. �[x]L«Ø�Lx����ê§Á(½a��¦�

lim
x→0

(
ln(1 + e

2
x )

ln(1 + e
1
x )

+ a[x]

)

�3([3], P. 80, n¶P. 81, �!2)"

5. lim
x→1+

[4x]

1 + x
§Ù¥[x]L«Ø�Lx����ê§{x} = x− [x]"

1.3 ­­­���444���ÚÚÚ���dddÃÃÃ¡¡¡���

1. lim
x→0

7
√
1 + 5x 5

√
1 + 7 tanx− 1

sinx
([1], SK2.7, 14K(3) )"

2. lim
x→0

(etanx − esinx)(1 + x2)

arcsinx ln(1 + x2)
([3], P. 7, n!1)"

3. ®� lim
x→+∞

[(x5 + 7x4 + 3)a − x] = b§¦b ([3], P. 7, �!2¶P. 79, o¶P. 80,

�!4)"

4. ®�lim
x→0

[
1 +

f(x)

4x − 1

] 1

ln cosx = 2§¦lim
x→0

f(x)

x3
([3], P. 77, �!2)"

5. �α, β�ü�Ã¡�§y²µα, β��dÃ¡���=�

lim
α− β
β

= 0

6. lim
x→0

(cosx)
1

x sin x"

7. lim
x→∞

(
3x− 1

3x+ 2

)x
"

1.4 YYY%%%½½½nnnÚÚÚüüüNNNkkk...���nnn

1. lim
n→∞

[
12

n3 + 12
+

22

n3 + 22
+ · · ·+ n2

n3 + n2

]
([3], P. 7, n!2)"

2. �x1 > −12§xn =
√
xn−1 + 12Ù¥n > 2"y² lim

n→∞
xn �3§¿¦Ù4�

�([3], P. 84, Ê)"

3. �x1 ∈ R§xn = sinxn−1Ù¥n > 2"¦µ lim
n→∞

xn ([3], P. 88, n)"

4. �x1 = 2§xn =
2xn−1 + 6

xn−1 + 1
Ù¥n > 2"y² lim

n→∞
xn �3§¿¦Ù4��"
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1.5 ¼¼¼êêê���ëëëYYY555ÚÚÚmmmäää:::aaa...

1. �¼êf(x)3«m[a, b]þüNþ,§�Ù���«m[f(a), f(b)]"y
²µf(x)3[a, b]þëY( [1], SK2.7, 16K)"

2. ¦¼ê

f(x) =


x3 − x
sin(πx)

, x < 0

ln(1 + x) + sin 1
x2−1 , x > 0

�mä:§¿�äÙa.([3], P. 80, Ê)"

3. �¼êf(x)§g(x)3«m[a, b]þëY"y²µ

F (x) = max{f(x), g(x)} 9G(x) = min{f(x), g(x)}

þ�«m[a, b]þ�ëY¼ê"

1.6 ÖÖÖ¿¿¿SSSKKK

1. �¼êf(x) = lim
n→∞

x2n−1 + ax2 + bx

x2n + 1
"ef(x)3(−∞,+∞)SëY§¦a, b

([2], P. 47, ~20)"

2. �fn(x) = x+ x2 + · · ·+ xn§n = 1, 2, . . ."

(1) y²µ�§fn(x) = 13[0,+∞)k��¢�xn"

(2) ¦ lim
n→∞

xn([3], P. 77, n)"

3. �f(x)3(a, b)SëY§g(x)3(a, b)Sk½Â�g(x) > 0"y²µé
u(a, b)S?¿n�:x1, x2, . . . , xn§���3�:ξ ∈ (a, b)¦�

n∑
i=1

f(xi)g(xi) = f(ξ)
n∑
i=1

g(xi)

([3], P. 79, 8)"

4. lim
n→∞

{
(3 + 2

√
2)n
}
§Ù¥[x]L«Ø�Lx����ê§{x} = x− [x]"

1.7 ���:::©©©ÛÛÛ

1.1.

11�K§Û¼êó¼ê�½Â§��5�y²"

12�K§±Ï¼ê"

13�K§ÙGêÆ8B{"

14�K§Û¼ê§üN5Ú�¼ê�VgnÜ"

15�K§±Ï¼ê"
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1.2.
�!

11�K§��U½Â�ã"

12�K§²;�üãØ"

13�K§5¿y²L§¥a 6= 0�A^"

�!

11�K§±Ï534�¥�A^"

12�K§����"

13�K§¦{�����"

14,5�K§�	�m4�"

1.3.

11,2�K§�dÃ¡���§�P¦Ø��§\~Ø��"

13,4�K§�â4�¦ëê"

15�K§�	Ü6ín�î�"

16,7�K§­�4�A^"

1.4.

11�K§Y%½n"

12�K§üNk.�n"

13�K§üNk.�n§^�y{¦4��"

14�K§ØüN�üNk.�n§½�±^Ø N��n"

1.5.

11�K§�¦��ÿ¯�'�õ"'�´(Üã�n)��
´[f(a), f(b)]��^"

12�K§u��¦:§,�¦4�"

13�K§ëY¼ê�\~¦Ø9k�gEÜ�´ëY�"

1.6.

11�K§�â4�½Â�Ñf(x)�L�ª§,��âëY5¦a, b"

12�K§�35dëY¼ê�0�5�±��§��5�±Ø^�ê§
���4��±düNk.�n��"

13�K§ëY¼ê0�5"

14�K§�	�´��ªÐm"
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1.8 ëëë������YYY

1.8.1 ¼¼¼êêê���555���

1. y²µéu?¿�½¼êf(x)§½Âg(x) =
1

2
(f(x) − f(−x))9h(x) =

1

2
(f(x)+f(−x))"KN´�yg(x)�Û¼ê§h(x)�ó¼ê�f(x) = g(x)+

h(x)"=µ¼êÑUL«���Û¼êÚ��ó¼ê�Ú"

��5(�y{)µ��3Û¼êg1(x), g2(x)9ó¼êh1(x), h2(x)§¦
�f(x) = g1(x) + h1(x) = g2(x) + h2(x)§Kg1(x)− g2(x) = h2(x)− h1(x)"
ù%¹X¼êp(x) = g1(x) − g2(x) = h2(x) − h1(x)�QÛqó¼ê§u
´p(x) ≡ 0§=g1(x) = g2(x)�h1(x) = h2(x)"y.

2. y²µ�a = B1/T9ψ(x) = f(x)a−x"K

ψ(x+ T ) = f(x+ T )a−x−T = Ba−Tf(x)a−x = ψ(x)

=ψ(x)�±T�±Ï�¼ê�f(x) = axψ(x)"

3. )µ^(1�)êÆ8B{y²µ

(f ◦ f ◦ · · · ◦ f)︸ ︷︷ ︸
n

(x) =


2, x > 1

2n−1 ,

2nx, − 1
2n−1 6 x 6 1

2n−1 ,

−2, x < − 1
2n−1

1) Ä:µ�n = 1�§ò¼êf(x)�¤©ã¼ê�/ª§=�µ

f(x) =


2, x > 1,

2x, −1 6 x 6 1,

−2, x < −1

2) 8Bµb�(Øéug,ên− 1¤á§=

(f ◦ f ◦ · · · ◦ f)︸ ︷︷ ︸
n−1

(x) =


2, x > 1

2n−2 ,

2n−1x, − 1
2n−2 6 x 6 1

2n−2 ,

−2, x < − 1
2n−2

�

(f ◦ f ◦ · · · ◦ f)︸ ︷︷ ︸
n

(x) =



2, (f ◦ f ◦ · · · ◦ f)︸ ︷︷ ︸
n−1

(x) > 1,

2x, −1 6 (f ◦ f ◦ · · · ◦ f)︸ ︷︷ ︸
n−1

(x) 6 1,

−2, x < −1
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=

(f ◦ f ◦ · · · ◦ f)︸ ︷︷ ︸
n

(x) = 2 �x >
1

2n−1

(f ◦ f ◦ · · · ◦ f)︸ ︷︷ ︸
n

(x) = −2 �x < − 1

2n−1

(f ◦ f ◦ · · · ◦ f)︸ ︷︷ ︸
n

(x) = 2 (f ◦ f ◦ · · · ◦ f)︸ ︷︷ ︸
n−1

(x) = 2nx �− 1

2n−1
6 x 6

1

2n−1

�(Øéug,ên¤á"y.

4. y²µduf(x)´üN¼ê§Ïd7k�¼êy = f−1(x)"±eØ�b
�f(x)´üNO\�"

üN5µ(�y{)��3x1 < x2¦�y1 = f−1(x1) > y2 = f−1(x2)"d�¼
ê�½Â��µ

x1 = f(y1) < x2 = f(y2)

ù�f(x)�üNO\�gñ"

Û¼êµ(�y{)Ø���3x > 0¦�

f−1(x) + f−1(−x) > 0

K
f−1(−x) > −f−1(x)

�
−x = f(f−1(−x)) > f(−f−1(x)) = −f(f−1(x)) = −x

gñ"y.

5. y²µb�¼êy´±T�±Ï�¼ê§@oy(kT ) ≡ y(0) = 1éu¤k
�k¤á§�Ò´`

cos(πkT ) + sin(
√
2πkT ) = cos(π(k + 2)T ) + sin(

√
2π(k + 2)T )

�
2 sin(πT ) sin(π(k + 1)T ) = 2 cos(

√
2π(k + 1)T ) sin(

√
2πT )

©O�k = 09k = −1�±��µ

sin(
√
2πT ) = 0

�
sin(πT ) sin(πT ) = cos(

√
2πT ) sin(

√
2πT ) = 0

�T9
√
2Tþ��ê§ù�

√
2´Ãnêgñ"y."
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1.8.2 444������½½½ÂÂÂ±±±$$$���

�!^4��½Ây²µ

1. y²µéu?¿ε > 0§�N =
[
1
ε

]
+ 1§K�n > N�k

n!

nn
<

1

n
<

1

N
< ε

y."

2. y²µéu?¿ε > 0�ε1 =
1

2
ε"d lim

n→∞
an = A�§�3N1 > 0¦�n >

N1 �k
|an − A| < ε1

��k��êa1, . . . , aN1�½�3N > N1¦�n > N�

1

n

N1∑
k=1

|ak − A| < ε1

nþ¤ãµ�n > N�k∣∣∣∣∣ 1n
n∑
k=1

ak − A

∣∣∣∣∣ 6 1

n

n∑
k=1

|ak − A|

6
1

n

N1∑
k=1

|ak − A|+
1

n

n∑
k=N1

|ak − A| <
1

2
ε+

1

2
ε = ε

y."

3. y²µéu?¿ε > 0§�δ 6 min

{
a

2
,
εa2

2

}
§K�0 < |x− a| < δ�k

∣∣∣∣1x − 1

a

∣∣∣∣ = ∣∣∣∣x− axa

∣∣∣∣ 6 2δ

a2
< ε

y."

�!O�e�4�

1. )µ
lim
n→∞

sin2(π
√
n2 + n) = lim

n→∞
sin2(π

√
n2 + n− nπ)

= lim
n→∞

sin2

(
π√

1 + 1/n+ 1

)
=sin

π

2
= 1
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2. )µdu

1

n× (n+ 1)× (n+ 2)
=

1

2

(
1

n× (n+ 1)
− 1

(n+ 1)× (n+ 2)

)
|^�����±��

lim
n→∞

1

1× 2× 3
+

1

2× 3× 4
+ . . .+

1

n× (n+ 1)× (n+ 2)
=

1

4

3. )µ

lim
n→∞

(
1− 1

22

)(
1− 1

32

)
· · ·
(
1− 1

n2

)
= lim

n→∞

(
1− 1

2

)(
1 +

1

2

)(
1− 1

3

)(
1 +

1

3

)
· · ·
(
1− 1

n

)(
1 +

1

n

)
= lim

n→∞

1

2

3

2

2

3

4

3
· · · n− 1

n

n+ 1

n
=

1

2

4. )µÄk���m4�"

lim
x→0+

a[x] = 0 � lim
x→0−

a[x] = −a

lim
x→0+

(
ln(1 + e

2
x )

ln(1 + e
1
x )

)
= lim

x→0+

(
ln(1 + e−

2
x ) + 2

x

ln(1 + e−
1
x ) + 1

x

)

= lim
x→0+

(
x ln(1 + e−

2
x ) + 2

x ln(1 + e−
1
x ) + 1

)
= 2

lim
x→0−

(
ln(1 + e

2
x )

ln(1 + e
1
x )

)
= lim

x→0−

(
e

2
x

e
1
x

)
= lim

x→0−

(
e

1
x

)
= 0

Ïd

lim
x→0

(
ln(1 + e

2
x )

ln(1 + e
1
x )

+ a[x]

)
�3§e2 = −a§=a = −2"

5. )µdu1 < x < 1.1�§4 < 4x < 4.4§�[4x] ≡ 4"Ïd

lim
x→1+

4

1 + x
= 2

1.8.3 ­­­���444���ÚÚÚ���dddÃÃÃ¡¡¡���

1. )µ

lim
x→0

7
√
1 + 5x 5

√
1 + 7 tanx− 1

sinx

= lim
x→0

( 7
√
1 + 5x− 1 + 1)( 5

√
1 + 7 tanx− 1 + 1)− 1

sinx

= lim
x→0

7
√
1 + 5x− 1

sinx
+

5
√
1 + 7 tanx− 1

sinx
+

( 7
√
1 + 5x− 1)( 5

√
1 + 7 tanx− 1)

sinx

= lim
x→0

5

7

x

sinx
+

7

5

tanx

sinx
+
x tanx

sinx
=

74

35
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2. )µ

lim
x→0

(1 + x2)
etanx − esinx

arcsinx ln(1 + x2)

= lim
x→0

esinx
x

arcsinx

etanx−sinx − 1

x3

= lim
x→0

tanx− sinx

x3
= lim

x→0

sinx

x cosx

1− cosx

x2

= lim
x→0

2 sin2 x
2

x2
=

1

2

3. )µdu�x→ +∞�z(x5 + 7x4 + 3)a − x�4��3§k

lim
x→+∞

1

x
[(x5 + 7x4 + 3)a − x] = 0

=

lim
x→+∞

x5a−1
(
1 +

7

x
+

3

x5

)a
= 1

½=

lim
x→+∞

x5a−1 = lim
x→+∞

x5a−1
(
1 + 7

x
+ 3

x5

)a(
1 + 7

x
+ 3

x5

)a = 1

�a =
1

5
"?


b = lim
x→0

(1 + 7x+ 3x5)1/5 − 1

x
= lim

x→0

1
5
(7x+ 3x5)

x
=

7

5

4. )µÄkòK8¥®�4��¤­�4��/ª§

lim
x→0

[
1 +

f(x)

4x − 1

] 1
ln cos x

= lim
x→0

([
1 +

f(x)

4x − 1

] 4x−1
f(x)

) f(x)
(4x−1) ln cos x

�âT4��3�±��µ

ln 2 = lim
x→0

f(x)

(4x − 1) ln(1 + (cosx− 1))
= lim

x→0

f(x)

x ln 4(cosx− 1)
= lim

x→0
− 1

4 ln 2

f(x)

x sin2 x
2

u´

lim
x→0

f(x)

x3
= − ln 2 lim

x→0
− 1

4 ln 2

f(x)

x sin2 x
2

= −(ln 2)2

5. y²µ(¿©5) dα, β��dÃ¡��

lim
α

β
= 1

�

lim
α− β
β

= lim

(
α

β
− 1

)
= 0
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(7�5)

lim
α

β
= lim

((
α− β
β

)
+ 1

)
= 1

y."

6. )µ

lim
x→0

(cosx)
1

x sin x = lim
x→0

(1 + cos x− 1)
1

cos x−1
cos x−1
x sin x

= lim
x→0

(
(1 + cos x− 1)

1
cos x−1

)− 1
2

sin2 x/2

(x/2)2
x

sin x
=

1√
e

7. )µ

lim
x→∞

(
3x− 1

3x+ 2

)x
= lim

x→∞

(
1− 3

3x+ 2

) 3x+2
3

3
3x+2

x

= lim
x→∞

((
1− 3

3x+ 2

) 3x+2
3

) 3x
3x+2

= e−1

1.8.4 YYY%%%½½½nnnÚÚÚüüüNNNkkk...���nnn

1. )µÄk�O?1Xe�O§éu?¿k = 1, . . . , nk

k2

n3 + n2
6

k2

n3 + k2
6
k2

n3

u´

12 + · · ·+ n2

n3 + n2
6

[
12

n3 + 12
+

22

n3 + 22
+ · · ·+ n2

n3 + n2

]
6

1 + · · ·+ n2

n3

�
1
6
n(n+ 1)(2n+ 1)

n3 + n2
6

[
12

n3 + 12
+

22

n3 + 22
+ · · ·+ n2

n3 + n2

]
6

1
6
n(n+ 1)(2n+ 1)

n3

?
dY%½n���ª4��
1

3
"

2. )µ�±æ^Ø N��ny²"ïÆ|^üNk.�n¦4�±ESÚ
ý�êÆ8B{"

(i) �x1 ∈ [−12, 4)�§êÆ8B{y²µ0 6 xn < xn+1 < 4é¤k�n >
2¤á"

dx1 ∈ [−12, 4)k§x2 ∈ [0, 4)§?
0 6 x3 < 4�

x23 − x22 = x2 + 12− x22 = −(x2 − 4)(x2 + 3) > 0

u´0 6 x2 < x3 < 4§=(Øéug,ên = 2¤á"
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b�(Øéug,ên − 1§n > 3§¤á"K0 6 xn+1 =
√
xn + 12 <√

4 + 12 = 4�

x2n+1 − x2n = xn + 12− x2n = −(xn − 4)(xn + 3) > 0

u´0 6 xn < xn+1 < 4§=(Øéug,ên¤á"

düNk.�n��ê� lim
n→∞

xn = A�3�A =
√
A+ 12§)�A =

4½A = −3(ØÎÜ�Ò5§��)"

(ii) �x1 ∈ [4,+∞)�§êÆ8B{aq/�±y²µxn+1 > xn > 4é
¤k�n > 1¤á"u´düNk.�n��ê� lim

n→∞
xn = A�3�A =

√
A+ 12§)�A = 4½A = −3(ØÎÜ�Ò5§��)"

nþµ4� lim
n→∞

xn�3� lim
n→∞

xn = 4"

3. }Á5O��±��µéu?¿�x1 ∈ Rkx2 = sin x1 ∈ [−1, 1]"±e�
±�âx2�ÎÒ©a?Ø"

(i)�x2 ∈ [0, 1]�§w,k0 6 xn = sinxn−1 6 xn−1 < 1éu¤k�n > 3¤
á"düNk.�n��ê� lim

n→∞
xn = A�3§�â4���Ò5�

�A > 0"

�y{¦4�"eA > 0§K

1 = lim
n→∞

sinxn−1
xn

=
limn→∞ sinxn−1

limn→∞ xn
=

sinA

A

ù�sinA < Agñ"

(ii) �x2 ∈ [−1, 0)�§�þã?Øaq/�±��ê� lim
n→∞

xn�3§

� lim
n→∞

xn = 0"

4. y²µ(�{�µ|^üNk.7k4�§y²L§'�E,§�´g´�
~�½)

dx1 = 2�x2 =
2 · 2 + 6

2 + 1
=

10

3
§x3 =

2 · 10
3
+ 6

10
3
+ 1

=
38

13
§x4 =

2 · 38
13

+ 6
38
13

+ 1
=

154

51
"Ïdx1 < x3 < 3 �x2 > x4 > 3"

±ey²ÛfS�x2k−1´üNO\kþ.3�§¿�ófS�x2k´üN~
�ke.3�"

^(1�)êÆ8B{"b�þã·Ké¤kg,êk < n¤á"�k = n�
k

x2n−1 − x2n−3 =
2x2n−2 + 6

x2n−2 + 1
− x2n−3

=
10x2n−3 + 18

3x2n−3 + 7
− x2n−3

=
−3x22n−3 + 3x2n−3 + 18

3x2n−3 + 7
> 0

Ó�

x2n−1 =
2x2n−2 + 6

x2n−2 + 1
= 2 +

4

x2n−2 + 1
< 3
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aq/�±��
x2n−2 > x2n > 3

düNk.�n�ÛfS�x2k−19ófS�x2k�4�þ�3§©OP
�A = lim

k→∞
x2k−19B = lim

k→∞
x2k"K

A =
2B + 6

B + 1
�B =

2A+ 6

A+ 1

�
AB + A = 2B + 6 �AB +B = 2A+ 6

?
��A = B"��)�§�±��A = B = 3½A = B = −2 (�â�
Ò5§��K�)"ù%¹X lim

n→∞
xn = 3�3"

(�{�µ|^Ø N��ny²)

dxn�½ÂN´��xn > 0é¤k�n¤á"�

xn =
2xn−1 + 6

xn−1 + 1
= 2 +

4

xn−1 + 1
> 2

?


|xn − 3| =
∣∣∣∣ 4

xn−1 + 1
− 1

∣∣∣∣ = ∣∣∣∣3− xn−1xn−1 + 1

∣∣∣∣ 6 1

3
|xn−1 − 3|

�|xn − 3| 6 31−né¤k�n > 1¤á"Ïd lim
n→∞

xn = 3�3"y."

1.8.5 ¼¼¼êêê���ëëëYYY555ÚÚÚmmmäää:::aaa...

1. y²µ(�y{) b�f(x)3(a, b)S�3��ØëY:x0"

df(x)�üN5�±��f(x) < f(x0)�x < x0�"

düNk.�n§f(x)3x = x0?��4�f(x0−)�3��â4��S5
kf(x0−) 6 f(x0)"

aq/§f(x)3x = x0?�m4�f(x0+)�3�f(x0+) > f(x0)"

qx0´f(x)�ØëY:§7kf(x0−) < f(x0+)"

�c ∈ (f(x0−), f(x0+))�c 6= f(x0)§�â4���S5�±��µéu?
¿�x < x0kf(x) 6 f(x0−) < c9éu?¿�x > x0kf(x) > f(x0+) >
c"u´cØ3f(x)���S§uK8¥®�^�gñ"�b�Ø¤á"

b�x = a(½x = b)´f(x)�ØëY:§K3þãL§¥��Ä��üý4
�½��gñ"Ïdb��Ø¤á"

nãµ?
f(x)3[a, b]þëY"

2. )µÄk�	�¦:§=¦�¼êf(x)©1�"�¤k:µ

1, 0,−1,−2, . . .

3©f�0��¦:?¦4�"x = 0��¹"du

f(0+) = − sin 1 �f(0−) = − 1

π
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��0´1�amä:"

x = −1��¹"du

lim
x→−1

x3 − x
sin(πx)

= − lim
x→−1

x(x+ 1)(x− 1)

sin(π(x+ 1))
= − 2

π

��−1Ø´mä:"
�f(x)k��1�amä:0ÚÃ¡õ�1�amä:1,−2,−3, . . ."

3. y²µ·���ëY¼ê�ýé�E´ëY¼ê"u´ÏL�yµ

F (x) = max{f(x), g(x)} = f(x) + g(x)

2
+
|f(x)− g(x)|

2

��F (x)�«m[a, b]þ�ëY¼ê"Ón�yG(x)½�«m[a, b]þ�ëY
¼ê"

1.8.6 ÖÖÖ¿¿¿SSSKKK

1. )µÄk�Ñf(x)�wªL�ª"

f(x) =



1

x
, x > 1

a+ b+ 1

2
, x = 1

ax2 + bx, −1 < x < 1
a− b− 1

2
, x = −1

1

x
, x < −1

u´¦�f(x)3(−∞,+∞)SëY§�I

a+ b+ 1

2
= a+ b = 1 �

a− b− 1

2
= a− b = −1

)�µa = 0§b = 1"

2. (1) y²µ(�35) d¼êfn(x)3[0,∞)þëY9fn(0) = 0 < 1Úfn(2) >
2 > 1��§�3xn ∈ [0, 2]¦�fn(xn) = 1"

(��5) �xn§yn´fn(x) = 1�ü��§K

0 = fn(xn)− f(yn) = (xn − yn)(xn−1n + xn−2n yn + · · ·+ xny
n−2
n + yn−1n )

u´xn = yn"

(2) �âüNk.�n¦4�"

w,�n > 2�§fn(1) > 1§u´0 < xn < 1é¤k�n > 2¤á"d
ufn+1(xn) = fn(xn) + xn+1

n > 1��0 < xn+1 < xn < 1"?
xnüNeü
ke.§�4�A = lim

n→∞
xn�3�0 6 A < x2 < 1"u´

1 = lim
n→∞

fn(xn) = lim
n→∞

xn+1
n − 1

xn − 1
− 1 =

1

1− A
− 1

�A =
1

2
"



§1.8 ë��Y 14

3. y ² µ é u(a, b)S ? ¿n� :x1, x2, . . . , xn§ df(x)� ë Y 5 �
�f(x)3[x1, xn]þ�3���MÚ���m§=

m 6 f(x) 6M éu?¿�x ∈ [x1, xn] ⊂ (a, b)

-¼êF (x) = f(x)
n∑
i=1

g(xi)"KF (x)3«m[x1, xn]þëY§�dg(x) >

0�F (x)�����M
n∑
i=1

g(xi)§����m
n∑
i=1

g(xi)"

e-c =
n∑
i=1

f(xi)g(xi)§dg(x) > 0½���µ

m

n∑
i=1

g(xi) 6 c 6M

n∑
i=1

g(xi)

�âF (x)3«m[x1, xn]þ�0�½n§�3�:ξ ∈ [x1, xn] ⊂ (a, b)¦
�F (ξ) = c§=

n∑
i=1

f(xi)g(xi) = f(ξ)
n∑
i=1

g(xi)

4. )µd��ª½nÐm�±��

(3 + 2
√
2)n + (3− 2

√
2)n ´�ê

�
{(3 + 2

√
2)n} = 1− (3− 2

√
2)n

du0 < 3− 2
√
2§·��� lim

n→∞
(3− 2

√
2)n = 0§?
 lim

n→∞

{
(3 + 2

√
2)n
}
=

1"
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