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#�$%&%'%(&)*+�,P(X,Y)∈Q[X,Y]-��.�/, +0�1�,� +2�31 +� ��4�P�1,��

45 /+�6+1�,� +2P=P1···Ps� 26 0+4��,1 4�6+�7 2+��1� 005 4�/,� 3��1 4� 21C[X,Y]8

9:;<;=:>?)

•P(X,Y)=Y
n

+a1(X)Y
n−1

+...+an(X)+@ai(X)∈Q[X]�,deg(ai(X))≤i8

•P(X,Y)�1,� 005 4�/,� 3��4� 21Q[X,Y]8

ABCEDF;=G)' 0+�H� 0��1 .� /,� �01Pi8
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δ1

δ2

δ3

δ4 C={(x,y)∈C
2
|P(x,y)=0}

p1

* +�,x0/∈∆={x∈C|ResY(P,∂YP)(x)=0}8

'L5 +0M�� 4�1 .+2/,� +21��6�� /�,�1⇒

8
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ϕi(x0)=yi(x0)

P(X,ϕi(X))=0
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P(X,Y)=
Q

n

i=1(Y−ϕi(X))

⇒P1(X,Y)=
Q

m

k=1(Y−ϕik(X))=Y
m

+(AX+B)Y
m−1

+···+cm(X)

NOPDQ:RRDSD>;TDU <V Q:WTDϕi(X))
ϕi(X)=yi+ai(X−x0)+bi(X−x0)

2
+···

XDQ<;=:>?W<F=>D?ZY F:D[F=D>;?⇒
P

m

k=1ϕik(X)=−(AX+B)

⇒
P

m

k=1bik=0
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U]O:W^ SD_`ba<XcRdefghjiklmQ(X,Y)∈Q[X,Y]nloopqrsmltuvqwxy

Q[X,Y]ziklmP(X,Y)=Q(X+λY,Y)z{uk oy|kro| ovy} rvmkrmvy uvy

y| pslw uly wmlk xy(x0,λ0)qv(X,λ)xkryw~k xy� P

Ibi=0⇐⇒
Q

I(Y−ϕi(X))vy mrx� w smv ro|k u� xk�lw uqvPz

ABCEDF;=G�' 0+�H� 0��11 +���1�� 2�����1��8�8
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Ibi=0�,

P

J(Ibi6=0�-����1
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P

Ibi=0⇐⇒
P

Ixibi=0

+@xi=16+�0i∈I�,xi=06+�0i6∈I8

&+�1/ L� 0/ L+21 4+2/4�1����H� /,� �01 4� 21Z
n

-v1,v2,...,vl,��1� ��)

<vi,b>=0+@b=(b1,...,bn)∈C
n

8

#�$%&%'%(&)*+�,V=Z(v1,...,vl)⊂Z
n

�� 051�� �� 2�� 24056� 0v1,...,vl8

ABCEDF;=G�' 0+�H� 0V8
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V⊂Li+1⊂Li⊂L0=Z
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L
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10...0<(b1)=(b1)

01...0<(b2)=(b2)
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00...1<(bn)=(bn)
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* +�,ν1,...,νn�2�3�1����05 4��,�4�L
′

08

ν1=
P

n

i=1λiv
′

i=(λ1,...,λn,
P

n

i=1λi<(bi),
P

n

i=1λi=(bi))+@λi∈Z8

ABCEDF;=G�' 0+�H� 04�1H� /,� �01 4�,76�(1,1,0,1,0,...,1,0,� d�)8

#+2/4�1H� /,� �01νi,��1� ��‖νi‖≤n8
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=Z(ν1,...,νn)�2051�� �-M�2�/+21,� 2,��,ν

∗

1,...,ν
∗
n

��1H� /,� �01 4+22516� 0��+ 0, L+� +2���1�,� +24�� 0���*/ L�� 4, 4�{ν1,...,νn}8* ���

� ��1,��2� 24� /�k0,��� ��)
∀k≥k0,‖ν

∗

k‖>M- ��+ 01{x∈L
′
/‖x‖≤M}⊂Z(ν1,...,νk0−1)8

#� 21 2+, 0�/�1M=n-�,+26+1�)

L
′

1=Z(ν1,...,νk0−1)⊂L
′

08

L1=πZn(L
′

1)⊂L08
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���� 0� ��) ����, 0� /�MV4�1/++ 04+225�1 4�1����H� /,� �01vi∈V���

6 0+6 0�5,5)

(?)� L�� ��/+�+22�4�M��2�/++ 04+225�5�������,, +�,�1��1� �, 0�11 +2,

2����18
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�8���/��� 0��1yi,ai,bi8

£8' 0+�H� 0V8

¤8( 2�Pk(X,Y)=
Q

Ik(Y−yi−ai(X−x0)−bi(X−x0)
2
)mod(X−x0)

3

8

��, 0+�H� 0Pk����� 4�4��2� 0��+2,5� 4��� 21��8
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