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lim
l→∞

x kl
= a ∈ K.

df 3a:�ëY5�

lim
l→∞

ykl
= lim

l→∞
f (x kl

) = f (a),

= f (a)´ yk���à:,

Ï� a ∈ K,¤± f (a)w,áuf (K).
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dà:�3�¿©7�^�§�3{x k}�f�{x kl
}÷v

lim
l→∞

x kl
= a ∈ K.

df 3a:�ëY5�

lim
l→∞

ykl
= lim

l→∞
f (x kl

) = f (a),

= f (a)´ yk���à:,

Ï� a ∈ K,¤± f (a)w,áuf (K).

Ïd, f (K)´;8.
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dà:�3�¿©7�^�§�3{x k}�f�{x kl
}÷v

lim
l→∞

x kl
= a ∈ K.

df 3a:�ëY5�

lim
l→∞

ykl
= lim

l→∞
f (x kl

) = f (a),

= f (a)´ yk���à:,

Ï� a ∈ K,¤± f (a)w,áuf (K).

Ïd, f (K)´;8.

Ï�3?�� {yk}¥kà: f (a)áu {yk}.
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dà:�3�¿©7�^�§�3{x k}�f�{x kl
}÷v

lim
l→∞

x kl
= a ∈ K.

df 3a:�ëY5�

lim
l→∞

ykl
= lim

l→∞
f (x kl

) = f (a),

= f (a)´ yk���à:,

Ï� a ∈ K,¤± f (a)w,áuf (K).

Ïd, f (K)´;8.

Ï�3?�� {yk}¥kà: f (a)áu {yk}.

½n`²ëY¼êr;8N¤;8"
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dà:�3�¿©7�^�§�3{x k}�f�{x kl
}÷v

lim
l→∞

x kl
= a ∈ K.

df 3a:�ëY5�

lim
l→∞

ykl
= lim

l→∞
f (x kl

) = f (a),

= f (a)´ yk���à:,

Ï� a ∈ K,¤± f (a)w,áuf (K).

Ïd, f (K)´;8.

Ï�3?�� {yk}¥kà: f (a)áu {yk}.

½n`²ëY¼êr;8N¤;8"

;8´��ÿÀ5�§3ëYC�e�±ØC
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dà:�3�¿©7�^�§�3{x k}�f�{x kl
}÷v

lim
l→∞

x kl
= a ∈ K.

df 3a:�ëY5�

lim
l→∞

ykl
= lim

l→∞
f (x kl

) = f (a),

= f (a)´ yk���à:,

Ï� a ∈ K,¤± f (a)w,áuf (K).

Ïd, f (K)´;8.

Ï�3?�� {yk}¥kà: f (a)áu {yk}.

½n`²ëY¼êr;8N¤;8"

;8´��ÿÀ5�§3ëYC�e�±ØC

topologe: Study of geometrical properties and spatial

relations unaffected by continuous change of shape or

size of figures.
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� f (x )´;8K ⊂ Rnþ�ëY¼ê,
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� f (x )´;8K ⊂ Rnþ�ëY¼ê,

Kf (x )3Kþk..
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� f (x )´;8K ⊂ Rnþ�ëY¼ê,

Kf (x )3Kþk..

y²µduR¥�;8Ò´k.48,
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� f (x )´;8K ⊂ Rnþ�ëY¼ê,

Kf (x )3Kþk..

y²µduR¥�;8Ò´k.48,

d½n11.3.1�µf (K)´;8§¤±k..
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� f (x )´;8K ⊂ Rnþ�ëY¼ê,

Kf (x )3Kþk..

y²µduR¥�;8Ò´k.48,

d½n11.3.1�µf (K)´;8§¤±k..
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Kf (x )3Kþk..

y²µduR¥�;8Ò´k.48,

d½n11.3.1�µf (K)´;8§¤±k..

½½½nnn11.3.3(������½½½nnn)

�f (x )´;8K ⊂ Rnþ�ëY¼ê,
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� f (x )´;8K ⊂ Rnþ�ëY¼ê,

Kf (x )3Kþk..

y²µduR¥�;8Ò´k.48,

d½n11.3.1�µf (K)´;8§¤±k..

½½½nnn11.3.3(������½½½nnn)

�f (x )´;8K ⊂ Rnþ�ëY¼ê,

K§3Kþ7U�����Ú���,
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½½½nnn11.3.2(kkk...555½½½nnn)

� f (x )´;8K ⊂ Rnþ�ëY¼ê,

Kf (x )3Kþk..

y²µduR¥�;8Ò´k.48,

d½n11.3.1�µf (K)´;8§¤±k..

½½½nnn11.3.3(������½½½nnn)

�f (x )´;8K ⊂ Rnþ�ëY¼ê,

K§3Kþ7U�����Ú���,

=�3ξ1, ξ2 ∈ K,¦�éu��x ∈ K¤á

f (ξ1) ≤ f (x) ≤ f (ξ2).

y²µf (K)´R¥�k.48§
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d½n11.3.1�µf (K)´;8§¤±k..

½½½nnn11.3.3(������½½½nnn)

�f (x )´;8K ⊂ Rnþ�ëY¼ê,

K§3Kþ7U�����Ú���,

=�3ξ1, ξ2 ∈ K,¦�éu��x ∈ K¤á

f (ξ1) ≤ f (x) ≤ f (ξ2).

y²µf (K)´R¥�k.48§

¤±k�����
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½½½ÂÂÂ11.3.2 �K´Rn¥:8, f : K → Rm�N

�.
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½½½ÂÂÂ11.3.2 �K´Rn¥:8, f : K → Rm�N

�.

XJéu?¿�½�ε > 0,�3δ > 0,¦�
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½½½ÂÂÂ11.3.2 �K´Rn¥:8, f : K → Rm�N

�.

XJéu?¿�½�ε > 0,�3δ > 0,¦�

| f (x ′)− f (x ′′) |< ε
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��ëY

½½½ÂÂÂ11.3.2 �K´Rn¥:8, f : K → Rm�N

�.

XJéu?¿�½�ε > 0,�3δ > 0,¦�

| f (x ′)− f (x ′′) |< ε

éuK ¥¤k÷v | x ′ − x ′′ |< δ � x ′, x ′′ ¤á,

http://cn.math.pku.edu.cn


Home Page

Title Page

JJ II

J I

Page 17 of 26

Go Back

Full Screen

Close

Quit

��ëY

½½½ÂÂÂ11.3.2 �K´Rn¥:8, f : K → Rm�N

�.

XJéu?¿�½�ε > 0,�3δ > 0,¦�

| f (x ′)− f (x ′′) |< ε

éuK ¥¤k÷v | x ′ − x ′′ |< δ � x ′, x ′′ ¤á,

K¡f (x )3Kþ������ëëëYYY.

Ú��¼ê��§;8þ�ëYN���

ëY.

http://cn.math.pku.edu.cn


Home Page

Title Page

JJ II

J I

Page 18 of 26

Go Back

Full Screen

Close

Quit

½½½nnn11.3.4(������ëëëYYY555½½½nnn) �K ´Rn ¥;8,

f : K → Rm�ëYN�.
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½½½nnn11.3.4(������ëëëYYY555½½½nnn) �K ´Rn ¥;8,

f : K → Rm�ëYN�.

@o f (x )3K þ��ëY.
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½½½nnn11.3.4(������ëëëYYY555½½½nnn) �K ´Rn ¥;8,

f : K → Rm�ëYN�.

@o f (x )3K þ��ëY.

yyy éu?¿�½�ε > 0,duf (x )3KþëY,
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½½½nnn11.3.4(������ëëëYYY555½½½nnn) �K ´Rn ¥;8,

f : K → Rm�ëYN�.

@o f (x )3K þ��ëY.

yyy éu?¿�½�ε > 0,duf (x )3KþëY,

Ïdéu?¿�a ∈ K,�3δa > 0,
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½½½nnn11.3.4(������ëëëYYY555½½½nnn) �K ´Rn ¥;8,

f : K → Rm�ëYN�.

@o f (x )3K þ��ëY.

yyy éu?¿�½�ε > 0,duf (x )3KþëY,

Ïdéu?¿�a ∈ K,�3δa > 0,

¦�� x ∈ O(a , δa)
⋂
K �,
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½½½nnn11.3.4(������ëëëYYY555½½½nnn) �K ´Rn ¥;8,

f : K → Rm�ëYN�.

@o f (x )3K þ��ëY.

yyy éu?¿�½�ε > 0,duf (x )3KþëY,

Ïdéu?¿�a ∈ K,�3δa > 0,

¦�� x ∈ O(a , δa)
⋂
K �,

| f (x )− f (a) |< ε

2
.
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½½½nnn11.3.4(������ëëëYYY555½½½nnn) �K ´Rn ¥;8,

f : K → Rm�ëYN�.

@o f (x )3K þ��ëY.

yyy éu?¿�½�ε > 0,duf (x )3KþëY,

Ïdéu?¿�a ∈ K,�3δa > 0,

¦�� x ∈ O(a , δa)
⋂
K �,

| f (x )− f (a) |< ε

2
.

w,{O(a , δa2 ),a ∈ K}´K�mCX.
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f : K → Rm�ëYN�.

@o f (x )3K þ��ëY.

yyy éu?¿�½�ε > 0,duf (x )3KþëY,

Ïdéu?¿�a ∈ K,�3δa > 0,

¦�� x ∈ O(a , δa)
⋂
K �,

| f (x )− f (a) |< ε

2
.

w,{O(a , δa2 ),a ∈ K}´K�mCX.

duK´;8,Ïd�3Ù¥k��m8
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½½½nnn11.3.4(������ëëëYYY555½½½nnn) �K ´Rn ¥;8,

f : K → Rm�ëYN�.

@o f (x )3K þ��ëY.

yyy éu?¿�½�ε > 0,duf (x )3KþëY,

Ïdéu?¿�a ∈ K,�3δa > 0,

¦�� x ∈ O(a , δa)
⋂
K �,

| f (x )− f (a) |< ε

2
.

w,{O(a , δa2 ),a ∈ K}´K�mCX.

duK´;8,Ïd�3Ù¥k��m8

O(a1,
δa1

2 ), O(a2,
δa2

2 ), · · · , O(am,
δam

2 )CX
K.
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½½½nnn11.3.4(������ëëëYYY555½½½nnn) �K ´Rn ¥;8,

f : K → Rm�ëYN�.

@o f (x )3K þ��ëY.

yyy éu?¿�½�ε > 0,duf (x )3KþëY,

Ïdéu?¿�a ∈ K,�3δa > 0,

¦�� x ∈ O(a , δa)
⋂
K �,

| f (x )− f (a) |< ε

2
.

w,{O(a , δa2 ),a ∈ K}´K�mCX.

duK´;8,Ïd�3Ù¥k��m8

O(a1,
δa1

2 ), O(a2,
δa2

2 ), · · · , O(am,
δam

2 )CX
K.
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P δ = 1
2 min1≤j≤m{δaj} > 0,
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P δ = 1
2 min1≤j≤m{δaj} > 0,

@oéuK ¥÷v | x ′ − x ′′ |< δ �?¿ x ′ Ú x ′′,
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P δ = 1
2 min1≤j≤m{δaj} > 0,

@oéuK ¥÷v | x ′ − x ′′ |< δ �?¿ x ′ Ú x ′′,

Ø��x ′ ∈ O(a t,
δat

2 )(1 ≤ t ≤ m),Kk
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P δ = 1
2 min1≤j≤m{δaj} > 0,

@oéuK ¥÷v | x ′ − x ′′ |< δ �?¿ x ′ Ú x ′′,

Ø��x ′ ∈ O(a t,
δat

2 )(1 ≤ t ≤ m),Kk

| x ′′ − a t |≤| x ′′ − x ′ | + | x ′ − x t |<
1

2
δat +

1

2
δat = δat,
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P δ = 1
2 min1≤j≤m{δaj} > 0,

@oéuK ¥÷v | x ′ − x ′′ |< δ �?¿ x ′ Ú x ′′,

Ø��x ′ ∈ O(a t,
δat

2 )(1 ≤ t ≤ m),Kk

| x ′′ − a t |≤| x ′′ − x ′ | + | x ′ − x t |<
1

2
δat +

1

2
δat = δat,

u´¤á| f (x ′′)− f (a t) |< ε
2.
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P δ = 1
2 min1≤j≤m{δaj} > 0,

@oéuK ¥÷v | x ′ − x ′′ |< δ �?¿ x ′ Ú x ′′,

Ø��x ′ ∈ O(a t,
δat

2 )(1 ≤ t ≤ m),Kk

| x ′′ − a t |≤| x ′′ − x ′ | + | x ′ − x t |<
1

2
δat +

1

2
δat = δat,

u´¤á| f (x ′′)− f (a t) |< ε
2.

Ïd

| f (x ′)− f (x ′′) | ≤| f (x ′′)− f (a t) | + | f (x ′)− f (a t) |

<
ε

2
+
ε

2
= ε.
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P δ = 1
2 min1≤j≤m{δaj} > 0,

@oéuK ¥÷v | x ′ − x ′′ |< δ �?¿ x ′ Ú x ′′,

Ø��x ′ ∈ O(a t,
δat

2 )(1 ≤ t ≤ m),Kk

| x ′′ − a t |≤| x ′′ − x ′ | + | x ′ − x t |<
1

2
δat +

1

2
δat = δat,

u´¤á| f (x ′′)− f (a t) |< ε
2.

Ïd

| f (x ′)− f (x ′′) | ≤| f (x ′′)− f (a t) | + | f (x ′)− f (a t) |

<
ε

2
+
ε

2
= ε.

d½Â, f3Kþ��ëY.
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3��þ,«m¢�þ´/ë¤�N0�:8,
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ëëëÏÏÏ888���ëëëÏÏÏ888þþþ���ëëëYYYNNN���

3��þ,«m¢�þ´/ë¤�N0�:8,

3p�/ë¤�N0�:8¡�ëÏ8.

http://cn.math.pku.edu.cn


Home Page

Title Page

JJ II

J I

Page 20 of 26

Go Back

Full Screen

Close

Quit

ëëëÏÏÏ888���ëëëÏÏÏ888þþþ���ëëëYYYNNN���

3��þ,«m¢�þ´/ë¤�N0�:8,

3p�/ë¤�N0�:8¡�ëÏ8.

½½½ÂÂÂ11.3.3 �S´Rn¥:8,eëYN�

γ[0, 1] → Rn

����Üá3S¥,
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3��þ,«m¢�þ´/ë¤�N0�:8,

3p�/ë¤�N0�:8¡�ëÏ8.

½½½ÂÂÂ11.3.3 �S´Rn¥:8,eëYN�

γ[0, 1] → Rn

����Üá3S¥,

=÷vγ([0, 1]) ⊂ S,K¡γ�S¥��´,
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3��þ,«m¢�þ´/ë¤�N0�:8,

3p�/ë¤�N0�:8¡�ëÏ8.

½½½ÂÂÂ11.3.3 �S´Rn¥:8,eëYN�

γ[0, 1] → Rn

����Üá3S¥,

=÷vγ([0, 1]) ⊂ S,K¡γ�S¥��´,

γ(0)�γ(1)©O¡��´�å:�ª:.
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1. k.5
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1. k.5
y²�:µéu4«�þ D �?Û�: x,

�3��m�� O(x0, δ)
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¦�µéu?Û� y ∈ O(x0, δ),Ñk

| f(y)− f(x) |< 1
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�3��m�� O(x0, δ)

¦�µéu?Û� y ∈ O(x0, δ),Ñk

| f(y)− f(x) |< 1
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duù
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2. �±����£�¤�

y²�:µÏ�¼ê�k.§¤±�3þe(. α, β§

dþe(.�½Â§�3 yn = f(xn) → α,
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2. �±����£�¤�
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dþe(.�½Â§�3 yn = f(xn) → α,

du D ´;�,�3Âñ�f� xnk ,¦� xnk → x0
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aq�k ∃x1, f(x1) = β.
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3. ¥m�½n
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3. ¥m�½n

� f(a) > 0, f(b) < 0,�y²�3 ξ ∈ D,¦�µ f(ξ) = 0.
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3. ¥m�½n

� f(a) > 0, f(b) < 0,�y²�3 ξ ∈ D,¦�µ f(ξ) = 0.

du«�´ëÏ�§¤±�3ò�é( a, bü:§
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3. ¥m�½n

� f(a) > 0, f(b) < 0,�y²�3 ξ ∈ D,¦�µ f(ξ) = 0.

du«�´ëÏ�§¤±�3ò�é( a, bü:§

rò�U�Ý��©,X©:�¼ê��u"§®y.
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dWeierstrass½néÑ�ÓÂñ� x0 �f�§
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