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ĥλ(ξ) = λnf̂(λξ)

J©
��ª ¢ ��)�¥�Q���<>Q

©
?9ª�(*V6�DGH(*"9&ÜQF��<�Q�T�BD+P?iQ�(*),+P&�¥�(HQ��

<UGW<>$F²,"�&�BD���P)
$�Q6��<2�,"�\D)
BD$�(*"%$vQ�$'<>+P&RT�)
$�V ¥�(HQ��±<
&�BP�D��"%+[�P"�<>øz+D"�<>$��Â<>+P�z�µ(H"%§ö�
"%$'&�<�J	��M�&�"%$F�,"�QF��<�Q
Q��D"[Q�$'<>+�&�T�),$FVt),TC£](*$F<
?-
 &|��"9GSQ'<®(W&v<U?%),+�&�QF<,+�Q9´Ü(SQ
?@)
+
Q'<>(*+�&/"%�
"%$F³6T�$�"�Á
B�"%+�?%³ � �¹� Ã »F�µ��� ã'å%½9�,�Y��� å2�Æ¿i¿/�HÒF¡�¡¸g����� Ã »F�Ü��� ã'å@ ����/��� å2� ã@¡n� "@Q

F (ξ)
MP"=Q��D"�\D),B�$�(*"%$

Q�$'<>+�&�T�),$FV ),T
f(x)

J#I�$�)��
"¬Q���<>QY(HT
f(x) ∈ R

T�),$/<>G*G
x ∈ R

´�QF�D"%+
F̄ (ξ) = F (−ξ)

J
©
z̄
(W&�Q��D"k?%),V6�DG*"@¯

?@)
+�­RBD²
<>Q�"�)>T
z
ª@J

Ô
� £�"@¤�+D"
Ff = f̂

J©
<
ª/I�$�)��
"]QF��<�Q

F4 = I

©
(*�D"%+�Q�(HQR³DªiJ ��� ×Ø�'����� ã�¿Rå%¡

ÃgÄÆÅ%Ç�È�
 Ú2��É ß2Ä Ì�ÑRÒ Ç Ó ÊÛ�HÒ·Ú�» Å2á ÑÂ�'Ë/èi»'Ì Ä » Þ ÓÆÑRÐO¡ Ç Ú�» Ç
F2 =

F−2
��é Å � Ç Ú�Ñ�Ì��2Ì��9�'Ë Ä Ð Ç �/Ï2ÐöÑ¬�*» � ¡O�©
<C
Æª � "%Q

Jh(x) = h(−x)
J ¢ �D)�¥õQ���<>Q

F2 = J ñ©
< ��ª ¢ �D)�¥õQ���<>Q

f∨(x) = f̂(−x) ñ©
MPª � "%Q

γ(x) = exp(−|x|2/2)
T�),$

x ∈ Rn JI�$F)��,"�Q���<>Q
Fγ = γ

J ��� ×Ø�'�����Æ¿�¾'å2���
�g¿��'å%¡ J
ÃgÄÆÅ%Ç�È �2Ì¹�%�'Ë Ä Ðg÷ Ý Ù Ç Ì Ä è Ä »'Ó È ÐöÑRÑ Å Ñ ê%Ç Ñ ê Ñ�Ì�Ò Ä ÐöÑi�©
?9ª¬Z�&�"

©
<
ªYQF)v¤P+���<>G*G
"%(*²,"%+µ��<>G*BD"�&¬)>T

F
J

é Å Ð¹É
ÑRÌ È Ñ ÄÆá Ñ Å èi»'ÓÆÏ2ÑRÐ
(−i)n

É Ä Ç Ú#Ñ ÄÆá Ñ Å Ë*Ï Å Ò ÇöÄ � Å Ð
e−x2/2Hn(x)

�
ÉgÚ2ÑRÌ�Ñ

Hn

»'Ì¹Ñ Ç Ú2Ñ Ã ÑRÌ�Í Ä Ç Ñ��>�iÓ Ê Å �iÍ Ä »'ÓÆÐ
Õ����¹� ×�í��Pó ÄÆÅ%Ç ÑRÌ�¿��i¾iã@¡¬� "@Q

γ(x) = exp(−x2/2)
T�),$

x ∈ R
J ¢ ��)�¥õQF��<�Q�ð©
<
ª
d/dxγ̂(ξ) = −ξ(̂ξ)

J©
MPª
d/dx(γ̂/γ) = 0

©
?9ª
γ̂ = γ

J
â �o��� ÙgÚ9�L���Æ¿� i¾�� �Y�@¡ I�$F)��,"|Q���<>Q

L2(Rn)
�P<,&�<>+=)
$�§

Q��D)
²,)
+�<>G
��"�?@),V6�L)
&�(SQF(H)
+

L2(Rn) = H1 ⊕H−1 ⊕Hi ⊕H−i

&�BP?'�[QF��<�Q
φ̂ = λφ

T�),$
φ ∈ Hλ

J

äg�
©
NO+µ�,"9$F&�(H)
+=T�)
$�VvBDGW<Dð�I�$F)�),TYN�ª �*é ß »'� Ç » ß Ñ ß ËHÌ¹�iÍ� ×Ø�'�µ���Æ¿�¾iã@¡#� "%Q
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(ĝ)∨ = g
J

Ã�ÄÆÅ@Ç�È R +∞

−∞
sin(x)/x dx = π

»'Ð�» Å�Ä Í��2Ì��i�>Ñ�Ì�º Ä Ñ�ÍC» Å�Å
ÄÆÅ%Ç Ñ á Ìö»'ÓW��ÑOè@Ñ ÅnÇ Ú2�iÏ á Ú

sin(x)/x 6∈ L1
�SÉ�Ú@Ê
�F¡·�YÙgÚ Ä Ð Ä Ð�»

Ò�» Å � Å2Ä Ò�»'Ó,Ñ ê »'Í��2ÓÆÑ
�'Ë�»#º Ä ÑRÍC» Å2ÅYÄÆÅ%Ç Ñ á Ìö» Þ ÓÆÑ�ËHÏ Å Ò ÇöÄ � Å¬Ç Ú�» Ç
Ä Ð Å � Ç JµÑ Þ ÑRÐ á Ï2Ñ ÄÆÅ%Ç Ñ á Ìö» Þ ÓÆÑ ÈDÄ ÇDÄ Ð��>�iÐöÐ Ä Þ ÓÆÑô� Å Ó Ê Þ ÑRÒ�»'Ï2ÐöÑ Ç Ú2ÑÐöÏ2�2�>�iÌ Ç �'Ë Ç Ú2Ñ#ËHÏ Å Ò ÇöÄ � Å�Ä Ð Å � Ç Ò��iÍ��2»'Ò Ç �
ïg�
©
NO+µ�,"9$F&�(H)
+kT�)
$�VvBDG*<�ð�I�$�)µ),T�N�N�ª©
<
ª¬£�"@Q�"9$�V6(*+D"

χ̂(−a,a)

J©
MPªnI�$�)��
"[��(*$�"�?iQ�G*³

©
?%),V6�DB�QF(H+D²=Q��D"�(*+
QF"%²
$F<,GWª

QF��<�Q
χ̂∨ = χ

J
Ã�ÄÆÅ@Ç�È

cos(kξ)/ξ
Ä ÐL� ß2ß � Ç Ú2ÑRÌ�ÑRËH�iÌ�Ñ Ä Ç Ð ÄÆÅ@Ç Ñ á Ì¹»'Ó ÄÆÅ

R
Ä Ð � ÑRÌ¹�2�

í�ÐöÑ]Ú ÄÆÅ@Ç ËHÌ¹�iÍ Óà»'Ð Ç Ñ ê ÑRÌ¹Ò Ä ÐöÑ Ç � ß Ñ Ç Ñ�Ì�Í ÄÆÅ Ñ
sin(kξ)/ξ

È Þ Ñ
Ò�»'Ì�ÑOË*Ï�Ó�ÉgÚ2Ñ Å

k > 0
» Å2ß

k < 0
�©

?9ª�Z�&�"n<z��"9+�&�(SQR³o)>T#&RQ'<>(*$¬T�BD+�?iQF(H)
+�&�(*+
L1(R)QF)Â¤�+D(W&���Q���"4�D$�)µ),TRJ

��òg�]�¹� ÙD»F����� �iÀi���,�]¿�¡
©
^�(*"%V6Vz<>+D+D§ � "%ML"9&�²,BD" � "9Vz<
ª

¢ �D)�¥qQ���<>Q�(ST
f ∈ L1(Rn)

QF�D"%+
f̂(ξ) → 0

<,&
|ξ| →

∞
J ¢ �D)�¥¦<>GW&�)vQ��P<�Q

f̂ ∈ C(Rn)
J

Ã�ÄÆÅ@Ç�È ígÐöÑ Ç Ú�» Ç
D(Rn)

Ä Ð ß Ñ Å ÐöÑ ÄÆÅ
L1(Rn)

» Å2ßnÄÆÅ@Ç Ñ á Ì¹» Ç Ñ
Þ Ê]��»'Ì Ç Ð��
��~�� �õ	��
����	R�����D	R����� ����� � 


�L�L����� ×�íg��ó ÄÆÅ%Ç ÑRÌÜ¿��i�iã@¡�� "@Q
P (D)

ML"]<4?@)
+�&RQ'<>+�Q�?@),§
" �k?@(*"%+�Q���<,$�QF(*<,G
��(%$ô"%$F"%+�Q�(W<>G�),�L"%$'<�QF),$�)
+

Rn J ¢ B���§�L)
&�"
P (iξ) 6= 0

T�)
$#<>G*G
ξ 6= 0

JgN·T
u ∈ S ′

©
Q�"%V6�L"%$F"9�

�D(*&�Q�$F(HM�B�Q�(*),+�&'ª#&F<�QF(*&�¤�"9&
P (D)u = 0

JÜI�$F)��,"¬QF��<�Q
uVvB�&�Q¬ML"n<6�L),G*³�+�),V6(*<,G¹J

�D���U� "@Q
p
MP"k<U�P)
GH³µ+D)
VÂ(W<>G#(*+

n
�2<,$�(W<>M�GH"�&%´g<,+��

<
&�&�BDV6"�Q���<>Q¬Q��D"n&�"@Q
{x; p(ix) = 0}

(*&¬ML),BD+P��"9�
J©
<
ª ��� ×�íg��î>»'ÓÆÓ#¿��i��¿�¡ I�$�)��
"[QF��<�Q6Q���"%$F"�"%¯�(*&�QF&6<

QF"%V6�L"%$F"9����(W&RQF$�(*MDB�QF(H)
+
E
)
+

Rn &�B�?'��Q��P<�Q p(D)E−
δ ∈ S

´
QF�D"Â?%G*<
&�&�)>TY$F<,�D(*�DGH³®��"�?@$F"9<,&�(*+D²kT�BD+P?iQ�(*),+P&©
¢ ?'�µ¥/<,$�QFþ�&���<
?@"�ª@J©
MPª �¹� ×�í��
î>»'ÓÆÓÜ¿��i�'å%¡ I�$�)��
"zQ��P<�Q|(HT

T
(*&Â<�QF"%VÂ§

�L"%$F"9�q��(W&RQF$�(*MDB�QF(H)
+Î),+
Rn QF�D"%+ÎQF�D"%$F"�(*&k<�QF"%VÂ§�L"%$F"9�õ��(*&�Q�$F(*MDB�Q�(*),+

E
&�B�?'��QF��<�Q

p(D)E − T ∈
C∞(Rn)

J
��¨g�C��� ×�íg��ó ÄÆÅ@Ç ÑRÌ#¿��i�i�@¡ «¬�D"�\D)
BD$F(H"9$YQF$F<,+�&�T�),$FV ),T�<QF"%V6�L"%$'<�Q�"k�D(*&�Q�$F(HM�B�Q�(*),+

T
(*&n�D"@¤�+D"�� M�³

T̂ · ϕ =
T · ϕ̂

T�)
$[<>G*GCQF"9&�QkT�BD+�?@Q�(*),+�&
ϕ
J A�&�&�BDV6"

µ
(W&k<

V6"�<,&�BD$�"�),+
Rn ¥�(SQF� µ(Rn) <∞

J©
<
ªY�D$F)��,"�Q���<>Q

µ
(*&�<|Q�"9V6�P"9$F<>Q�"4��(W&RQF$�(*MDB�QF(H)
+ ñ©

MPª¬I�$F)��,"�Q���<>Q
µ̂
(W&
©
<vT�BD+P?iQ�(*),+Lª¬²,(*�,"9+[Mµ³

µ̂(ξ) = (2π)−n/2

∫

Rn

e−i·ξ dµ(x).

�µ¸��®��� ×Ø�'�L�
� ãi¼i¼����]¿�½i¡ A £](*$'<,?
δ
��(W&RQF$�(*MDB�QF(H)
+�)��
"%$

QF�D"|&��D�D"9$�"n),T#$F<
��(HBP&
a > 0

©
BP&�"���(H+U��$�)
MDGH"9Vz&�)>T

"



Á�B�<>+�Q�B�VúV6"9?'��<,+D(*?9&FªY(W&C��"%¤�+D",´µT�)
$
ϕ ∈ D(R)

δa · ϕ = an−1

∫

Sn−1

ϕ(aw) dw.©
<
ª�I�$F)��,"�QF��<�Q

δa
(*&/<4QF"%V6�P"9$�"��[��(W&�Q�$F(HMDBDQ�(*),+�J©

MPª¬I�$�)��
"]QF��<�QC(HQF&�\�),BD$F(H"9$¬Q�$'<>+�&�T�),$FV (W&

δ̂a(ξ) = an−1(2π)−n/2

∫

Sn−1

exp(−iaw · ξ) dw.©
?9ªCKY)
V6�DB�Q�"

©
MPª/"@¯��DG*(W?@(HQ�G*³kT�),$

n = 3
J

ÃgÄÆÅ%Ç�È ÙgÚ�Ñ ÄÆÅ@Ç Ñ á Ì¹»'Ó Ä Ð ÄÆÅ è'»'Ì Ä » Å@Ç Ï Å2ß ÑRÌ�Ì�� Ç » ÇöÄ � Å Ð�� ë Ú��9�iÐ¹ÑÒOÊ9Ó ÄÆÅ2ß Ì Ä Ò�»'Ó�Ò��%�iÌ ß2ÄÆÅ » Ç Ñ�ÐgÉ Ä Ç Ú Ç Ú2Ñ
z
» ê9Ä Ð���»'Ì¹»'ÓÆÓÆÑ�Ó Ç �

ξ
�©

��ª�£�)ÂQ��D"n&F<>V6"�T�),$
n ≥ 2

J
��Ô�� ��� ×Ø�'����� ãi iÀ��#�Yãi�@¡v� "%Q

T

©
øµ+D)�¥�+õ<,&�K/<>B�?'�µ³

�D$F(H+�?%(H�P<>G
��<>G*BD"�ª/<,+��
S
ML"n��"@¤P+D"9��Mµ³

T · ϕ = lim
ε→0+

∫

|x|≥ε

ϕ(x)

x
dx

S · ϕ = lim
ε→0+

∫ +∞

−∞

ϕ(x)

x+ iε
dx©

<
ª/I�$�)��
"�QF��<�Q
T
<>+P�

S
<>$F"�Q�"9VÂ�L"%$F"9����(W&�Q�$F(S§

MDB�QF(H)
+�&%J©
MPª�����<>Q�(W&]QF�D"Â$�"9G*<>Q�(*),+UML"@QR¥/"%"9+®Q��D"9V��

©
NR&

(SQ
T = S

�2ª©
?9ªnKY)
V6�DB�Q�"ÂQF�D"z\D),B�$�(*"%$�Q�$'<>+�&�T�),$FV )>TYQ��D"�&�"

��(W&RQF$�(*MDB�QF(H)
+�&%J
�µÕg�
©
��"%Q�"%$FV6(H+�(H+D²

δ̂
ð#I�$F)µ)>TÜN�ª

� "@Q
χ(−a,a)

MP"vQ��D"6?'��<,$F<
?iQ�"9$�(W&�Q�(W?�T�BD+�?@Q�(*),+=),T
Q��D"4(*+�Q�"9$���<>G

(−a, a)
J©

<
ª¬£�"@QF"%$FV6(H+D"
χ̂(−a,a)

J©
MPª¬I�$�)��
"]QF��<�Q�´D(H+�QF�D"4&�"9+�&�"�),T���(W&�Q�$F(HMDBDQ�(*),+�&9´

lim
a→0

1

2a
χ(−a,a) = δ0.©

?9ª¬£�"@QF"%$FV6(H+D"
´DB�&�(H+�²
©
<
ª@´

lim
a→0

1

2a
χ̂(−a,a).©

��ª�Z�&�"
©
?9ªYQ�)z��$�)��
"]QF��<�Q

δ̂0(ξ) = (2π)−1/2 J©
"�ª ��"%+D"9$F<,GH(*þ%"�GW<,&�Q[<>$F²,BDV6"%+�Q6Q�)���$�)��
"oQF��<�Q

δ̂x(ξ) = (2π)−1/2 exp(iξx)
J

� â �
©
��"@QF"%$FVÂ(*+D(*+D²

δ̂
ðÜI�$�)µ),TLN�N�ª ��� Ã »F�>�
� ã'å@¾��9�/��� å2�Æ¿�¾@¡©

<
ª�KY),+P&�(W��"%$
gβ(x) = α exp(−β(x − x0)

2)
J

£]"%Q�"9$�V6(*+D"
α
&�B�?'�[QF��<�Q ∫

R gβ(x) dx = 1
J©

MPª ¢ �D)�¥ QF��<�Q
limβ→∞ gβ = δx0

©
(H+ÂQ���"C&�"9+�&�"

)>T���(*&�Q�$F(*MDB�Q�(*),+P&Fª@J©
?9ª¬£�"@QF"%$FV6(H+D"

limβ→∞ ĝβ
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