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XZY�[IY�\^]`_ba�cedgf6hikj

f : R → R l.mNn=o fphrq�hNsut�vxw&y:t=zTi|{2v}i+~��>zT��s�~<�6t�v�t=~ R ��� z��2hN�2�>~<�@�w&y=t=zTi|{ m
f̂(t)

def
=

∫ +∞

−∞

eixtf(x)dx.

�x��zB~T�T���Nh d
dt

f̂(t) = ĝ(t)
��� n=o fph g(x) = ixf(x) ��� �T�h� o�n � n ~T��su� o �����2z�fph}�2hNt=�2��sut=ho ~��>�R�hNt=f>~4��w&y=t=z<i�{�f f

��z'�0�T�2h l.mNn vLy=��q=�0~+suf6h n �6fVsuf>~��6��s���zT�Rt'��s
~Tt=hPq=� o h oP� fph l fph@�Rq�h�2~Ti�{�h ���h o ~��`�R�Nht=f6~P�@y=� o v�{�h n t�~Tz l ����{2~�sut:f6h�s���q=f6�2~Tt=h �XZY�[IY�\^]`_x�=c defphikj
r > 2 � ¡ � o q�~<�2�2yB{�hN�@� oNl f6�R�

Ar =

{
x ∈ [0, 1] : ∃ kx > 0 ∀ p, q ∈ N :

∣∣∣∣x −
p

q

∣∣∣∣ >
kx

qr

}

�6f6i ol t:f6hNs����4f6hN�2t'��ikjI�Zz��2�R�2h¢��f m¤£ �6h¢q=� o � l �pf6�+~�{2vL�6fpi ol ~T��fZs�����fph��t����4f � �x��zB~T�<�D�h¢�4f>~T�2~o hNsut m �0� o t�~ ol fp�R�2y [0, 1] \ Ar

{�h���g����sut=~ o h�2y �����zB~ o ��suzB~:¥ ¡ � o q=f6� o�oNl f6�T� [0, 1] \ Ar

{2~TzT�¦q=� o hiNf m iNf6h§�2y:� q.hFsut���ikj oNl f6�R����s �©¨ �6~y.�&~<�|sufpht=f6~8���T�h� o!o ~��`�T�N���T�ª�h«��f6~T�0~ o hNsut m �0� o t�~�{�hN���4�4f>~T�2v¬ o � lI��® f6�2z�j=�T�6iT�"¯±°�t�~T�pf o ~�L~<�2h��~<�|��i o t�~ � ² y=t=z<i�{�h�suf6hN�6y o �4f6hNt=t'��ikj�³µ´ �XZY�[IY�\^]`_�¶�c defphikj ol fp�R� Ar l�mn:o f6h��0~Tz�f·�B{2~Tz4s¹¸I~ n ~Tt=f6y!� � ����zB~T�T���Nhºi~��`zB~
¬µa�´ ∞∫

1

1

xs(sin πx)(sin yπx)

{�h��� oNl f6hN�t�~ y ∈ Ar

� n � s > r + 1
fD�2� oNl f6hN�t�~ n �6~ y 6∈ Ar

� n � s < r + 1 �XZY�[IY�\^]`_¼»$cK¬|½<´º¸�t�~�{ n:£ �R�T�2t=h��R�R�0~<t=f6i o ht:f6hPt�~ri~��`z m ¬µa�´ n �6~«y:���k~<�6�Rt'��ikj r
f
s > r + 1s©�0hN�2�4f6t�~<ikj

kx

�Rz��2hN�2�p�Rt=h�T��s¾¸I~ n ~Tt=fpy¼� � ¸�t�~�{ n=£ �R�R�2~Tt=fpi o hNt=f6h n �R�6t=h � ¿ � o h n ���2z�y:�2yB{ol fph�t:�R�2�Ki+~��`z�f n �>~ s = r + 1 �XZY�[IY�\^]`_�À=c ¨ ~Tt=hº�0vPi o �0hN���«q=y=t=z'�|� z1, z2, z3

f
z4

t�~�q.�`~T� o i o � £ t=f6h C
�k~<z�fphT���NhÁfpikj n suy:�µÂ�0�R��y=t=hz!{�hN���4�6fpi oNl v�� o hNi o ��sufp���0v � ����z<~<�T�
�NhU�0h�q=y=t=z'�|�¦�6hN�+v�t�~L{�h n t:h�{4q=���R���2h�{P~T� l ��t�~{�h n t'���¾�Rz�� m �Ry �Ãgs
~T�'~ � �^� o ~ n ~<t=f6hK�4�R�t�~ o �2� l f6��s n s
��ikjr�pf6t=fÄ{�z<~<ikjI�=~T� l �¤sªi+~<�6h �XZY�[IY�\^]`_PÅ=c�¸�t�~�{ n:£ s�~T��y=t=hNz�zT�Rt=fphi o t'��f n �T���k~B�0hi o t'�4¬&�R�0~ o sx�4f>~T� m �&~B�|s�� n �u�2q:�0~+s n=o hNt=f>~R´t�~«sufph�6�T��f6~Tt'�

P (x)
f
Q(x)

�!su�2q����>i o ��t=t:f6zB~Tikj� o hi o ��suf6���|��ikjI�ª~ l ��i+~��>zB~ +∞∫
−∞

P (x)
Q(x)

l ���&~
ol fph�t=~ �XZY�[IY�\^]`_xÆ=c"����zB~T�<���h n �6~ n ��sª�R�pt=h�{�w&y=t=zTi|{�f l h o s o �R� mNn t=f6hKi~��`z<��s
~T�pt=h�{�t�~ R+

lim
n→∞

∫
∞

0

f(x) sin nxdx = 0.

Ç


