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s=tvu o-w1xzy5o|{}n tvu5~�� 9�;);cJ + F W K�< R @7K^;=E�U3@C@7> 2 < R @7K^;=E�A�@5a�;=K 2 ;�JC<D;=�`aI�}@7N�@7A�;)KM9�;D;�aI@5��� 0 � + �3;DND�
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¯ ;=a

f
U�;�a^9�;I�}��A�<�a W @5A

f(x) =




x2 sin( 1

x2 ), x ∞= 0
0, x = 0

.

+°® BC9`@|�±a�9 + a
f
W K�<D@7A°a W A���@7��K��}@7N +1RfR

x.U ® BC9`@|�²a�9 + a
f
W K�E WX³ ;DNM;DA°a Wf+ U R ;��}@7N +5RXR

x,
+ A�EPOQA�EPa�9�;VE�;=N W��5+ a WX� ;

f ≥(x).< ®:´ K
f ≥(x)

U3@7��A�E`;DE#@5APa^9�; W A°a�;=N �1+5R
(0, 1) µ�¶ ��K�a W � ,�, @5��N + A�KM��;DN YE ®�¯ ;�a

g
U3; + E W�³ ;=N^;=A�a W�+ U R ; �}��A�<=a W @7AH@7A

(0, 1)
KM��<?9%a�9 + a W a^K:E�;=N WX�1+ a WX� ; W K:U3@7��A�E�;=E%@7A

(0, 1).g N^@ � ;Va�9 + a
g(x)

W K���A W �}@5N^F RX, <D@7A°a W A���@7��K @7A
(0, 1).
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n � 1,
OQA�E + A + A°a W E`;DN W��1+ a W�� ;��}@5N

e−nx cos(nx)
��K W A S»W A°a�; S N + a W @7AHU , � + N�a�K Y 8:9�;D<?> , @7��N

+ A�K��:;=N�U , E WX³ ;DN^;=A°a W�+ a W @5A Y
U ®	¼�W A�E � �

1
e−nx cos(nx)dx.< ® 8:@5A�K W E�;DN�a�9`;�KM;DN W ;DK

�
�

n�1

e−nx cos(nx).

g N^@ � ;Va�9 + a�a�9�;VKM;DN W ;DK <D@5A � ;DN S ;DK���A W �}@5N^F RX, @7A/; � ;=N ,PW A�a^;DN �5+1R
[a,→)

� 9�;DNM;
a > 0.E ®:´ �

f(x)
E`;DA�@5a^;DK a�9�;VKM��Fd@5�za�9�;VKM;DN W ;DK W A%< ®�2 K^9`@|�²a�9 + a

f(x)
W K�<=@7A°a W A��`@7��K @7A

(0,→).; ®	g NM@ � ;�a^9 + a �

�

� �

1
f(x)dx

�

� � 2,
� 9�;=N^;

f(x)
W K + K�E�;=O�A�;DE W AP� + N�a�K < ®�+ A�EPE ®cY
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+°®	_ ;�OQA�;Va�9�;VKM;DÁ���;DA`<D; U ,


a

{an}


2n = 4n a2n+1 = 32n
, , n � 0.¼�W A�E�a�9�;VN + E W �`K�@5��<=@7A � ;=N S ;=A�<D;)@1� �� nanz . 
n=0U ®e_ ;�a�;DNMF W A�;�a�9�;�N + E W �`Kz@1��<D@5A � ;DN S ;DA�<=;:@5� �� + A�EVOQA�E + �}@5N^F)� Rf+ �}@7Nea�9�;�KM��F Y:¨Â�W A°a (

nnz ,B�a + NMa�� W a�9 + ��; RXR [\>�A`@|� A%�}@7NMF)� Rf+ �}@7N �� ® n=1��K�a W � , a�9�;V<=@7N^NM;D<=a^A�;DKMK�@1� , @7��N < +5R <D� Rf+ a W @7A�K Y 
nz . ¶

n=0 
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¯ ;=a U3; + A�@7A�;=FH�`a , < R @5K^;DEÀK^�`U�K^;�aÆ@1� + Fb;=a�N W <)KM� + <=; � W a�9�FH;�a�N W <»�}��A`<=a W @7A YÇ_ ;�OQA�;


E X da�9`;�E W KMa + A�<=;V�}NM@7F a�@ U ,
x ≥ X E 

�E (x) = inf d(x, z). 
z�E+°®	g N^@ � ;�a^9 + a W � + A�E/@7A R�,�W �

�E (x) = 0 x ≥ E. U ®	g N^@ � ;�a^9 + a �}@7N +5RXR 
x ≥ X, y ≥ X, 

|�E (x) − �E (y)| � d(x, y),+ A�EPa�9`;DN^;��}@7N^; W K���A W �}@7N^F RX, <D@7A°a W A���@7��K @7A Y 
�E : X � R X< ®	¯ ;�a U3; + <D@5FH� + <=a K^�`U�K^;�a�@1� E W K}ÈM@ W A�a:�}N^@7F g NM@ � ;Ia�9 + a	a�9�;=N^;V;�J W KMa�K KM��<?9 

X, E. x0 ≥ Ka�9 + a K �}@7N +5RXR 
E ®:´0 � < �E (x0) � �E (x), x ≥ K. E�;DA`@5a�;=K�a^9�;Æ8 + A°a�@7N K^;�a 2�+ A`E � 9 + a W K	a^9�;VE W K�a + A`<D; 

�E (x)
;=Á�� +5R a�@ µ5E ≤ R x = 

6 , 

É 
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U3; + <D@7A°a W A���@7��K �}��A�<�a W @5A Y
¯ ;=a 

f : [0, 1] � R
 BC9�@q�Ëa^9 + a�a^9�;DNM;�;cJ W KMa^K KM��<?9Ga^9 + a
+°® ��K^K^�`FH; � 
1 
f (x)dx = 1. c ≥ (0, 1) f (c) = 1.
U ®	Ì @|�²K^���`��@7KM;


� 
1 

f (x)x ndx = 
n + 1g N^@ � ;�a�9 + a 

1 
�}@5N +1RfR 0 ¨Â�W A°a ( K^;�a 

1 
, 
�}@7N +1RfR 

n � 0. 
Y�� @7�/F +-, � + A°a�a^@H�`K^;Æa^9�;

f (x) = x ≥ [0, 1]. g(x) = f (x) − 1Í ; W ;=N^K�a�N + K^K�a�9�;=@7N^;=F YÎ® 
< ®�g NM@ � ;Ça�9 + a 

�}@7N
W � 
+5RfR 

W K + <D@5A�a W A���@7�`K�A`@7A�A�; S°+ a W�� ;»�}�`A�<=a W @7A 2�+ A�E � 
1 

h : [0, 1] � R 
0 h(x)dx = 0,a�9`;DA 

h(x) = 0, x ≥ [0, 1]. 
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¯ ;=a U3;�a�9`;IK^� + <=;V@5� +5RfR K^;DÁ���;=A�<D;=K�@1�vNM; +5R A��`F)U�;=N^K Y�¼ @7N + A , aÐ��@bKM;DÁ���;=A�<D;=K + A�E


a = {ai}X E�;=O�A�;
b = {bi}, 

� 1 |ai − bi|
d(a, b) = 

i 
. 

2 1 + |ai − bi|
i=0+°® BC9`@|�±a�9 + a W K	��; RXR E�;=O�A�;DE Y 

dU ®	g N^@ � ;�a^9 + a E`;=OQA�;=K + Fb;=a^N W <I@5A
d X. < ®	g NM@ � ;Ia�9 + a 2 � W a^9PN^;DKM��;=<=a a�@ 2 W K�U�@5��A�E�;=E 2 U��`a W a W K�A�@1a <D@7Fb� + <�a Y £Â�W A°a ( <D@7A�K�a�NM��<=a + 

d XK^;=Á���;DA�<=; W A 2 K^�`<?9Ga�9 + a �}@7N +5RfR ® 
{x 

n
} X 

n 2 n ∞= m.
E ®	g N^@ � ;�a^9 + a a�9�;IFb;=a^N W <IK^� + <=;d(x , x 
m

) W � 1


K�<D@7Fb� R ;=a�; Y 
(X, d) 
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