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'*'T
 ( rk = 1) L>
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'rMJGS� |∆ABC|. ?Æ?_� 2 �
|E(ε, k)| 6

1

2
ε2 +

k
∑

j=1

2j2−j
( ε

j + 1

)2

< (
1

2
+

π2

6
− 1)ε2 <

7

6
ε2. (3)

1



2 � Kakeya ����e^�s� R Æ R
2 N'4=^-�; R′ #�� R '3Æ'i' R 'e=a� (copies), 
& R ∪ R′ Æ4=3Æ� R ����Æ R ' 3 �'^-�
q 10.1.1 � δ > 0. !DNI E ⊂ R
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H = {x ∈ R

2 : xv > 0},�/8�Q�Q SH :

SH (f) = F
−1(F (f)χ

H
).to |SH (χR)| > 1
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SHj
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, j ∈ N+.�C$!Cw B(O, 1) '�Q T :
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−1
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1
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) �6V�5?�H\I�'"%AKE� f �
lim inf
r→∞

Tj,r(f)(x) = SHj
(f)(x) ∀x ∈ R

2.?Æ; Fatou :
&
‖
(

∑

j

|SHj
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)
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r→∞

‖
(

∑

j

|Tj,r(fj)|2
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. l vj Æ� Rj '�Æx.'$!(f�6 Hj := {x ∈ R
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∑
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∑
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∫
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∑

j

|E ∩ R′
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Hölder
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∥

∥
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∑
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