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X1, . . . , Xi, . . . ∈D {0, 1} b a_B�N:c�J�d b�e B�@C@f� g)B��!`CB�N:@f�4��`f"

PrD[Xi = 1] = ε
JYdh�%`CO*� eji � u := mini Xi = 1 b a:k kε−1 ∈ N l

G*J
0 < Ws[u ≤ kε−1] = 1 − (1 − ε)kε−1

= 1 − e−k + O(ke−kε)
J
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0 < e−

1

k − Ws[u > ε−1/k] = O(e−
1

k ε)
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0 < e±1 − (1 ± 1

n
)n = O( 1

n
)
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Ea,b(K)

�%@C@f`CpQ"!`C�!qrcQ�ts b � g���JYdh�%`CO*� l
G*J eji �4B)@C@C�

(x̄, ȳ) ∈ Ea,b(K) l �*� k (x̄, ȳ) = 2
O*kQu

x̄3 + ax̄ + b = 0
J

&�J
Ea,b(K)

m%vFwx@C`C� qrc
=⇒ # yDb @C@f� "$�%@C@f��azg*��a

x3 + ax + b = 0
`f� "

≤ 1
J

HQJ
|Ea,b(K)|

`C� " b a:O*���!B�k:�{O*kQu
x3 + ax + b
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p:�!`f�}J:dh��`fO*� l
G*J

|E0,b(Zq)| = q + 1 eji � q = 2 mod 3
E

b ∈ Z
∗

q

J
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|Ea,0(Zq)| = q + 1 eji � q = 3 mod 4
E

a ∈ QRq = (Z∗

q)
2
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x 7→ x3

`f� "�?A`�� ��w,"$`f�*a�g��*a
Zq eji � q = 2 mod 3

E
−1 6∈ (Z∗

q)
2 eji �

q = 3 mod 4
JY&FJ:O*`C@�" eji ��N���@f`C��NQ`CO*�
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∗

q
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m b � y B)qrc:�!`fqrcx"

mi

� ��`C�%a�a_B�qrc
�7�*�!� qrc:�!` e "4��`f"

ri ∈ Z
∗

q eji � i = 1, ..., t
m b ���Fqrc:@ i � �!�%@ x, h = gx

���!m%� b O)"�J�dh��`fO*� l
s{�%a:a,"{��B)a�m b (ci, yi, mi) i = 1, . . . , t

k:`C��s4�F�%��m�`f��a,"$�%a
a0, ..., at

��`fa:���P�t@C�%`��
qrc b a:O t∑

i=1

airi = a0

�!����� c_��@f"2��B�a
x = logg h
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i=1
aici 6= 0
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