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n = 4k2/3 + 1

ü�;>5*785
k ≡ 0 F XRP6, �fg;E5�4ZH�A85*ø?5M7

n
4ØTzA9;E5MH`XKP>P C T9X

f(bn/2c) = f(n/2 − 1/2) = n/4− 1/4

f(dn/2e) = f(n/2 + 1/2) = −n/4 + 1/4

� JE79A9;E5M7 F XO795 C 4Zb k ≥ 2
A8;E5*H √

3n− 2 =
√

4k2 + 1
4ØTÜ=_A F X�T�A 1/8

=�üz= ] bc79X F 2k CThXrA9;Q=_A

f(bn/2 +
√

3n − 2/2c) = f(n/2 − 1/2 + k)
= f(n/2 − 1/2 +

√
3n − 3/2) = −n/2 + O(

√
n).

\ 4 F 46L6=?79L ]?C A8;E5GXIA9;>5*7ÓA9;E785*5r4ZH�A85*ø?5M78T¢=I78X?J>H>PÿA8;E57�M5*78XOTÓ;>=�^?5 Ω(n)
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46T
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√

|Fn|/(log |Fn|)1/4) � � TÂT9;EX_ü�Hþ@®5*L6X_ü C A9;E4ØTÔ=?L F XOThAGX?eRA84 F =IL�L6X_üz5*7G@QXOJEH>P/46T
=?U[;E465*^O5MPÔ@ ] A8=
�K46HEørbcX?7 Fn
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-/.�0 � � 0	1 ���/2 "�� Fn
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� ���,	&�!� 3 � ��� "�� �

: ��� � n 
 ���,	 ��� � 5=< �B5�"
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∣

∣

∣

∣

|{F ∈ Fn : |F ∩ G| "BE�"�� }| − |Fn|
2

∣

∣

∣

∣

≥ c
√

|Fn|/(log |Fn|)1/4.

F 	 �	� ��' ��5MUM=IL6L©A9;E5�PR5��>HE4ZA946X?H`XIb A9;>5�@E4ZH>X F 46=?L«U�XK5��ÔU*4Z5MHOA	8KbcX?7 x ∈ R
=?H>P

k ∈ N
C

(

x

k

)

=

∏k−1
i=0 (x − i)

k!
.

fg;E5zT9e®5MU�4Ø=ILRUM=?T95�ü�;E5MH
x
46T ;>=?LBb®=IH�46H�A95Mø?5*7 ü�46LZLR@®5<JQTh5*bcJEL ��� = F 5*L ]?C bcXO7 n < k−1ü<5Ü;>=�^O5

(

n + 1/2

k

)

=

∏k−1
i=0 (n + 1/2− i)

k!
=

(−1)k−n+1(2n + 1)!(2k − 2n − 3)!

22k−2n!(k − n − 2)!k!
. $ , (

� X_ü C L65�A1J>T<U�XOH>Th4ØPR5M71=�Th5*A X
ü�4ZA9;

n = 4k+1
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f(j) =
∑

p even

(

j

p

)(

n − j

2k − p

)

.
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(

n

2k
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∑

p

(

j

p

)(

n − j

2k − p
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g(j) = f(j) − |F|
2

=
1

2

∑

p

(−1)p

(

j

p

)(

n − j

2k − p

)

.

� JE7g4 FGF 5MPR4Ø=_A85�ø?X�=IL©46T�A9XGeE78X_^?5ÓA9;>=IA

g(j) = −42k
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(j − 1)/2

2k + 1

)

−
(

j/2
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. $ � (

2 5�ThA8=?7hAgbc78X F A8;E5ÜbcX?L6LZX_ü�46HEøG4ØPR5*H�A94ZA ] $ ù � 
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∑

p

(−1)p

(

j

p

)(
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m − p
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= (−4)m

(

(j − 1)/2

m

)
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(

j

p

)(

4k + 1 − j

2k − p

)

−
(

j

p − 1

)(

4k + 1 − j

2k − (p − 1)

)

=

(

j

p

)(

4k + 2 − j

2k + 1 − p

)

−
(

j + 1

p

)(

4k + 2 − (j + 1)

2k + 1 − p

)

.
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2
∑

p(−1)p
(

j
p

)(

4k+1−j
2k−p

)

=
∑

p(−1)p
[

(

j
p

)(

4k+1−j
2k−p

)

−
(

j
p−1

)(

4k+1−j
2k−(p−1)

)

]

=
∑

p(−1)p
[

(

j
p

)(

4k+2−j
2k+1−p

)

−
(

j+1
p

)(

4k+2−(j+1)
2k+1−p

)

]

= (−4)2k+1
(

(

(j−1)/2
2k+1

)

−
(

j/2
2k+1

)

)

,

ü�;E46U[;`eE78X_^?5wT $ � ( ��2 ;E5*H
j
46Tg5M^?5*H C g(j)

785MPRJQU�5MTzA8X

g(j) = −(−4)2k

(

(j − 1)/2

2k + 1

)

.
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0 C A9;>=IAÓ4ØTÓü�;>5*H j = 2k

XO7
j = 2k + 2 � ��H@QX?A9;ÿU*=OTh5wT C üz5�;>=�^?5

|g(j)| = 42k

∣

∣

∣

∣

(

k − 1/2

2k + 1

)∣

∣

∣

∣

.

2 ;E5*H
j
4ØTgXRPEP C |g(j)| 785MPRJQU�5MTzA8X

|g(j)| = 42k

(

j/2

2k + 1

)

ü�;E46U[;ÿ4ØT F 46HE4 F =?L�ü�;E5MH j = 2k − 1
XO7

j = 2k + 1 � fg;>5 F 4ZHE4 F J F 4ØT�A8;E5�T8= F 5�=OT
4ZH�A9;>5�5*^?5MH�UM=?T95 ��� ] $ , ( C A9;E5 F 46HE4 F =?L«=I@>T9X?L6JRA95Ü^_=IL6JE5ÜA8;>=_A g

A[=
�?5wTz46TgA8;E5*785�bcXO795

µ = 42k

∣

∣

∣

∣

(

k − 1/2

2k + 1

)∣

∣

∣

∣

=

(

2k − 1

k

)

∼ 22k−1

√
πk

ü�;E5*785M=OT

|F| =

(

4k + 1

2k

)

∼ 24k+1

√
2πk

.

+ 5*HQU�5 µ = Ω(
√

|F|/ 4

√

log |F|).
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√

N
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√
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∑
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√
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