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I. ÁÁÁ KKK

K 1.1 � n ≥ 16´�ê, a1, a2, · · · , an´�¢ê�÷v

a1 + a2 + · · ·+ an = 1, a1 + 2a2 + · · ·+ nan = 2.

y²:

(a2 − a1)
√

2 + (a3 − a2)
√

3 + · · ·+ (an − an−1)
√
n < 0.

K 1.2 ¦¤k���ê a, b, c,¦�

(2a − 1)(3b − 1) = c!.
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K 1.3 : O ´ 4ABC 	���%, ¹: A �løBC �¥:� S,: T 3Ø�¹: A�løBC þ.:M

3 �O þ� SM � OT.: P 3�ã SM þ.L: P �

MB�²1�� ABu: F ;L: P �MC �²1��

AC u: E.: Q3 �O þ,¦� AT ´ ∠PAQ��²

©�.y²: QE = QF .

?¾FÏ: 2019-06-25.
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K 1.4 � A1, A2, · · · , An(n ≥ 2)´�^��þ��ã,÷v

(1) Ai
T
Ai+1 6= ∅, ∀1 ≤ i ≤ n− 1.

(2) ∀1 ≤ i < j ≤ n,XJ i− j ´óê,K Ai
T
Aj 6= ∅.

¦��� k = k(n)¦��3�:,§áu�� k��ã.

K 2.1 � x, y, z´�"Eê,¦

F = min

¨ |x− y|
|z|

,
|y − z|
|x|

,
|z − x|
|y|

«
����.

K 2.2 Xã, M ��	�o>/ ABCD > BC þ

�:,X, Y, Z©O�4MAB,4MCD,4MADS%,XZ

� AM u Q, Y Z � DM u P , H � 4XY Z R%.y²:

P,H,Q��.

K 2.3 �ã G�º:8� V,>8� E, |V | = n ≥ 5.y3^ü«ôÚ/ G

�> (z^>/�=/�«ôÚ),¦�Ø�3ÓÚ��� 3, 4, 5��.y²:

|E| ≤ bn
2

3
c.

K 2.4 � p´�ê,S� {un}½Â�: � 0 ≤ n ≤ p − 1 �, un = n; �

n ≥ p �, un = pun+1−p + un−p.y²:

vp(un) = vp(n),

Ù¥ vp(m)L«¦� pk | m����ê k.

///. ))) ���

K 1.1 � n ≥ 16´�ê, a1, a2, · · · , an´�¢ê�÷v

a1 + a2 + · · ·+ an = 1, a1 + 2a2 + · · ·+ nan = 2.

y²:

(a2 − a1)
√

2 + (a3 − a2)
√

3 + · · ·+ (an − an−1)
√
n < 0.

y² d^��, a1 = a3 + 2a4 + · · ·+ (n− 2)an. �yØ�ª�du

− a1
√

2 + a2(
√

2−
√

3) + · · ·+ an−1(
√
n− 1−

√
n) + an

√
n < 0

⇔− (a3 + 2a4 + · · ·+ (n− 2)an)
√

2 + a2(
√

2−
√

3) + · · ·+
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an−1(
√
n− 1−

√
n) + an

√
n < 0

⇔a2(
√

2−
√

3) + a3(
√

3−
√

4−
√

2) + a4(
√

4−
√

5− 2
√

2) + · · ·+

an−1(
√
n− 1−

√
n− (n− 3)

√
2) + an(

√
n− (n− 2)

√
2) < 0.

5¿�� n ≥ 16�,
√
n − (n − 2)

√
2 < 0.�3þª¥, a2, a3, · · · , an �Xêþ

�u 0,�¤á. �

µ5 ù´��{ü��êK,� 60%ÓÆ�édK.dK�Iò a1�\¤

yØ�ª,B�� ai(2 ≤ i ≤ n)�Xêþ�Kê.

K 1.2 ¦¤k���ê a, b, c,¦�

(2a − 1)(3b − 1) = c!.

) ¤¦ (a, b, c)� (1, 1, 2), (2, 1, 3), (2, 2, 4), (4, 2, 5), (6, 4, 7).

·�I�^�±eÙ�(Ø,=,�½n:

ÚÚÚnnn � a, n ∈ N∗, a > 1, p��Ûê,� p | a− 1,K

vp(a
n − 1) = vp(a− 1) + vp(n),

Ù¥, vq(m)L«��êm¥¤¹�ê q��g.

£££������KKK.� c = 1, 2�,²qÞ�d�)� (a, b, c) = (1, 1, 2).

e� c ≥ 3,K 3 | c!.q (3, 3b − 1) = 1,� 3 | 2a − 1.l
 2|a.

P a = 2t (t ∈ N).KdÚn�,

v3(2
a − 1) = v3((2

2)t − 1) = 1 + v3(t),




v3(2
a − 1) = v3(c!) =

+∞X
m=1

� c
3m

�
.

k�Ä c ≥ 9��/.K� c
3m

�
≥
� c
3

�
+
� c
9

�
≥ c− 2

3
+ 1.

l
, v3(t) ≥ c−2
3
, � t ≥ 3

c−2
3 . u´,

c! = (2a − 1)(sb − 1) ≥ 22·3
c−2
3 .

� c = 9�,²u�þªØ¤á. qé?¿ c ≥ 10, c!
(c−1)! = c,

22·3
c−2
3

22·3
c−3
3

= 22·3
c−3
3 (3

1
3−1) > 2

1
2
·3
c−3
3 > c.

3 êÆ#(�



�Tªé?¿ c ≥ 9þØ¤á.

é c ≤ 8��¹,qÞ=�d�)� (2, 1, 3), (2, 2, 4), (4, 2, 5), (6, 4, 7).

nþ,¤k)� (a, b, c) = (1, 1, 2), (2, 1, 3), (2, 2, 4), (4, 2, 5), (6, 4, 7). �

µ5 dK´¥�JÝ�êØK,� 33%�ÓÆ�édK.dK�'�3u

|^,�½nÚV4�úªé�ªü>'u 3��g?1�O,�� c ≥ 9�Ø

¤á.éu��� cæ�qÞ�üÑ.

���Ñ�´,é�ªü>'u 2��g�O,½Ó�?1 2, 3�g��O,

Ñ´�1�.I�5¿�´'u�ê 2�,�½n�Û�ê�k¤ØÓ,ù´N

´· �.

K 1.3 : O´ 4ABC 	���%,¹: A�løBC �¥:� S,: T 3

Ø�¹: A�løBC þ.:M 3 �Oþ� SM � OT.: P 3�ã SM þ.L

: P �MB�²1�� ABu: F ;L: P �MC �²1�� AC u: E.:

Q3 �Oþ,¦� AT ´ ∠PAQ��²©�.y²: QE = QF .

K

JQ

EF

M

S

O

A

B
C

T

P

y² Ï� FP �BM, EP � CM, ¤±

FB

PM
=

sin∠PMB

sin∠FBM
=

sin∠PMC

sin∠ECM
=
EC

PM
,

= FB = EC. q SB = SC � ∠SBF = ∠SCE, � 4SBF ∼= 4SCE. l
,

SF = SE.

u´, �y QE = QF,�Iy SQ⊥EF.

qd 4SBF ∼= 4SCE �, ∠SFA = ∠SEA, � S,A, F,E o:��. 


∠AFP + ∠AEP = ∠ABM + ∠ACE = 180◦, � A,F, P,E o:��. l
,
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S,A, F, P,E Ê:��.

∠ESQ+ ∠SEF = ∠ESP + ∠PSQ+ 180◦ − ∠SAF

= ∠EAP + ∠MAQ+ 90◦ − 1

2
∠BAC

= ∠EAP + ∠MAT + ∠TAQ+ 90◦ − 1

2
∠BAC

= ∠EAT + ∠MAT + 90◦ − 1

2
∠BAC

= ∠CAT + ∠JAT + 90◦ − 1

2
∠BAC

= 90◦.

Ù¥, S, T 'u QOé»:©O� J,K.K÷JT = øKS = ùTM. = SQ⊥EF.l


QF = QE. �

µ5 ù´��¥�JÝ�AÛK,�Á¥� 49%�ÓÆ�édK.�){

kÏL��n�/�Ñ SE = SF,ùÒr(Ø=z�y² SQ⊥EF,�I|^

S,A, F, P,E Ê:��9��ØJy²d(Ø.

K 1.4 � A1, A2, · · · , An(n ≥ 2)´�^��þ��ã,÷v

(1) Ai
T
Ai+1 6= ∅, ∀1 ≤ i ≤ n− 1.

(2) ∀1 ≤ i < j ≤ n,XJ i− j ´óê,K Ai
T
Aj 6= ∅.

¦��� k = k(n)¦��3�:,§áu�� k��ã.

y² kmax =
�
n+3
2

�
.

�ky kmax ≥
�
n+3
2

�
.

Ø�� A1, · · · , An©Ù3ê¶þ, AiéA«m [xi, yi].�

S1 = {i | 1 ≤ i ≤ n, i�Ûê}, S2 = {i | 1 ≤ i ≤ n, i�óê}.

d^� (2)Ú°4½n�, \
i∈S1

Ai 6= ∅,
\
i∈S2

Ai 6= ∅.

� a ∈ T
i∈S1

Ai, b ∈
T
i∈S2

Ai. Ø�� a ≤ b (a > b ��/aq�y), � yk =

min
i∈S1

{yi}, @oé?¿ j ∈ S1, du Ak
T
Aj 6= ∅, � xj ≤ a ≤ yk ≤ yj, l


[a, yk] ⊂ Aj.

é k ± 1 ∈ S2, b ∈ Ak±1, Ak±1
T
Ak 6= ∅.

(i) b > yk,Kd b½Â�, yk±1 ≥ b > yk,(Ü^� (2)��, xk±1 ≤ yk.u´,

yk ∈ Ak±1,� yk áu�� |S1|+ 1 =
�
n+1
2

�
+ 1 =

�
n+3
2

�
^�ã.
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(ii) b ≤ yk,K b ∈ [a, yk],�d yk �4�5�, b ∈ Ai,∀1 ≤ i ≤ n.¤± bá

u�� n ≥
�
n+3
2

�
^�ã (n ≥ 2).

�ey kmax ≤
�
n+3
2

�
.

P t =
�
n
2

�
, t ∈ N.- A2k−1 = [0, k], A2k = [k, t + 1](k = 1, 2, · · · , t). An =

[0, t+ 1] (e n�Ûê).k�yT�E÷vK�^�

éu (1), k ∈ A2k−1
T
A2k, [k, k + 1] ⊂ A2k

T
A2k+1 (k = l, 2, · · · , t).

éu (2),e i, j ÓÛ,K 0 ∈ Ai
T
Aj;e i, j Óó,K 1 ∈ Ai

T
Aj;

5¿� [0, t + 1]þ?¿�:,�õ�¹3
�
n+1
2

�
+ 1 =

�
n+3
2

�
^�ã¥.�

k ≤
�
n+3
2

�
.

nþ, kmax =
�
n+3
2

�
. �

µ5 ù´���J�|ÜK,�Á¥� 16%�ÓÆ�édK.dK��{

´éeIUÛó©a,2d°4½n��¤kÛeI� Ai�ú�: aÚ¤kó

eI� Ai�ú�: b.2é a, bÚ Ai�à:?1 �©Û�� kmax�e..

kmax �þ.I��E~f,��¿ØN´,���1��Y´:k���v


��4«m,-¤kÛeI Aiþ�¹T«m�à:,¤kóeI Aiþ�¹T

«mmà:,ù�B�y
^� (2).�
¦ k¦�U�Ú�y^� (1)¤á,�

{´¦,
 Ai, Ai+1��:TÐ��.��� A2k−1, A2k T���:,�ÛeI

Aimà:î�O,óeI Ai�à:g,Iî�~.

K 2.1 � x, y, z´�"Eê,¦

F = min

¨ |x− y|
|z|

,
|y − z|
|x|

,
|z − x|
|y|

«
����.

){ 1 � x, y, z©OéAE²¡�: X, Y, Z,K

F = min
�
XY

OZ
,
Y Z

OX
,
ZX

OY

�
.

�4XY Z �­%� G.d­%5��,

OX2 +OY 2 +OZ2 = GX2 +GY 2 +GZ2 + 3OG2

≥ GX2 +GY 2 +GZ2

=
1

3

�
XY 2 + Y Z2 + ZX2

�
,

� XY
OZ
, Y Z
OX

, ZX
OY
��k��Ø�u

√
3.ù`² F ≤

√
3.

,��¡,�4XY Z ´�n�/� O´­%�, F =
√

3. �
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){ 2(­­­������âââ¥¥¥ÆÆÆ444²²²§§§) ��¡,� (x, y, z) = (1, −1+
√
3i

2
, −1−

√
3i

2
),k

F =
√

3.

,��¡,e F >
√

3,K |x− y| >
√

3|z|,l


(x− y)(x̄− ȳ) > 3zz̄ ⇔ xx̄+ yȳ − xȳ − x̄y > 3zz̄.

Ón,

yȳ + zz̄ − yz̄ − ȳz > 3xx̄, zz̄ + xx̄− zx̄− z̄x > 3yȳ.

nª�\�,

xx̄+ yȳ + zz̄ + xȳ + x̄y + yz̄ + ȳz + x̄z + xz̄ < 0

⇔(x+ y + z)(x̄+ ȳ + z̄) < 0.

= |x+ y + z|2 < 0,gñ.

nþ�, Fmax =
√

3. �

µ5 dK´¥� ´�AÛØ�ªK,�Á¥� 43%�ÓÆ�é.dK�

'�´lAÛ�*:Ñu,kßÑ��^�,2|^²þ��n(½ö�y{)�

Ñy²:y 1|^­%�5�Ú²þ��n�Ñ
y²;y 2ÏLEê$��Ñ


��¤��y².

dK��±©O�Ñ x, y, z �¢ÜÚJÜ,?1aquy 2�$��±�

�(Ø;³½©O�Ñ x, y, z���ÚË�,|^i\Ø�ª5y².

K 2.2 Xã, M ��	�o>/ ABCD > BC þ�:, X, Y, Z ©O

� 4MAB,4MCD,4MAD S%, XZ � AM u Q, Y Z � DM u P , H �

4XY Z R%.y²: P,H,Q��.

先证MXYZ四点共圆(保加利亚题)
设此圆与MD,MA分别交于E,F.
导角可证XEYZ,YFXZ.
从而XE,YF都过H.
对圆内接六边形XZYFME使用帕斯卡定理可得结论

U
R

ST

V

H
P

Q

Z

Y

X

D

C
B

A

M
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y² (���HHH���ääärrr¥¥¥ÆÆÆxxx+++���) Xã¤«,LX, Y, Z©O�BM,MC,AM

�R�,Rv©O� T, S,R.dS��5�, �

MR =
MA+MD − AD

2
,MT =

MA+MB − AB
2

,MS =
MD +MC − CD

2
.

Ï�o>/ ABCD��	�o>/,¤± AB + CD = AD +BC,�

MT +MS =
MA+MD +BC − AB − CD

2
=
MA+MD − AD

2
= MR.

d ZM,XM, YM ©O� ∠AMB,∠AMD,∠DMC ��²©��,

MX · sin∠YMZ = MX · sin(90◦ − ∠XMT ) = MX · sin∠MXT = MT.

Ón, MY · sin∠XMZ = MS, MZ · sin∠XMY = MR. qMR = M +MS,�

MZ · sin∠XMY = MX · sin∠YMZ +MY · sin∠XMZ,

dnu½n, M,X,Z, Y o:��. �T�� ω,�©O�MA,MDu U, V,K

∠V XZ = ∠ZMV,q

∠HXZ = 90◦ − ∠XZY = 90◦ − (∠XMB + ∠YMC) = ∠ZMV,

� X,H, V n:��.Ón, R,H, Y n:��,¤± H � XV, Y U ��:.é�

S�8>/ XZY UMV A^ødk½n� P,H,Qn:��. �

µ5 dK´¥� J�AÛK,�Á¥� 18%�ÓÆ�é. M,X,Z, Y o

:��Ù¢´ 2018�\|æêÆc���1oK,^nu½ny5y²´'

�{'��{,,�5¿� P,H,Q´���S�8>/n|é>��:,¦^

Pascal½n=�y�(Ø.

K 2.3 �ã G�º:8� V,>8� E, |V | = n ≥ 5.y3^ü«ôÚ/ G

�> (z^>/�=/�«ôÚ),¦�Ø�3ÓÚ��� 3, 4, 5��.y²:

|E| ≤ bn
2

3
c.

y² �Iy:e G� n(n ≥ 5)�{üã,�Ã�� 3, 4, 5��,K G�>

ê ≤ n2

6
. (∗)

� n = 5�,d G¥Ã�� 3, 4, 5���, G¥Ã�,�

G�>ê ≤ n− 1 = 4 ≤ n2

6
.

� n = 6�,b� G�>ê > n2

6
,= G¥�� 7^>,K G¥k�,(Ü G

¥Ã�� 3, 4, 5���,d��� 6.d�,1 7^>�d�'��)����
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2!4½ 5��,gñ.

b�(Øé n− 1(n ≥ 7)¤á,e�Ä n��/.

� G�>ê� e.é G¥?�:,d8Bb�, Gí� v9 v�ë�>�, G

�>ê ≤ (n−1)2
6

.¤± v�Ý d(v) ≥ e− (n−1)2
6

.

u´, 2e =
P
v∈G

d(v) ≥ n(e− (n−1)2
6

),�

e ≤ n(n− 1)2

6(n− 2)
=
n2 + n

n−2
6

<
n2 + 2

6
,

q n2+1
6

/∈ Z,� e ≤ n2

6
. (∗)�y. �

µ5 dK´¥� J�|ÜK,�Á¥� 18%�ÓÆ�é.dK�'�´

Ú½´=z�y²Ã 3, 4, 5��ã�>ê ≤ n2

6
.,�2|^8B{y²(Ø.3

ãØK�8BLÞ¥,í�º:½>´~5��{,�K¥´í�º:, |^8

Bb�?1Øy.

K 2.4 � p´�ê,S� {un}½Â�: � 0 ≤ n ≤ p − 1 �, un = n; �

n ≥ p �, un = pun+1−p + un−p.y²:

vp(un) = vp(n),

Ù¥ vp(m)L«¦� pk | m����ê k.

y{� ky²:

vp(n!) ≤ n− 1, �� p > 2Ú n > 1�, vp(n!) < n− 1. (∗)

¯¢þ,� n =
mP
l=0

alp
l,Ù¥ 0 ≤ al < p,K

vp(n!) =
∞X
k=1

�
n

pk

�
=
∞X
k=1

mX
l=k

alp
l−k =

mX
l=1

lX
k=1

alp
k

=
mX
l=1

alp
l − al
p− 1

=
n− Sp(n)

p− 1
≤ n− 1,

Ù¥ Sp(n)L« n3 p?�e�êèÚ.� p > 2, n > 1�,þãØ�ªÃ{�

�.

2y:

uj+ip =
iX

k=0

 
i

k

!
pkuj+k,∀i, j ≥ 0. (∗∗)

é i^8B{. i = 0�,w,¤á.b�(Ø�u i− 1(i ≥ 1)�¤á,K

uj+ip = uj+(i−1)p + puj+1+(i−1)p

9 êÆ#(�



=
i−1X
k=0

 
i− 1

k

!
pkuj+k +

i−1X
k=0

 
i− 1

k

!
p1+kuj+1+k

=
i−1X
k=0

 
i− 1

k

!
pkuj+k +

iX
k=1

 
i− 1

k − 1

!
pkuj+k =

iX
k=0

 
i

k

!
pkuj+k,

i�,(ØE¤á.

ey vp (un) = vp(n),∀n ≥ 1.

(1)� 1 ≤ j < p�,k vp(uj) = vp(j) = 0.é i ≥ 1,d

uj+ip = uj +
iX

k=1

 
i

k

!
pkuj+k

�, vp (uj+ip) = vp(uj) = 0 = vp(j + ip).

(2)� j = 0�,d u0 = 0, u1 = 1�

u0+ip =
iX

k=0

 
i

k

!
pkuk = ip+

iX
k=2

 
i

k

!
pkuk.

e p > 2,Ké k > 1,d (∗)�,

vp

  
i

k

!
pkuk

!
≥ vp(i)− vp(k!) + k > vp(i)− k + 1 + k = vp(ip),

(Üþãüþª�,

vp(uip) = vp

 
ip+

iX
k=2

 
i

k

!
pkuk

!
= vp(ip).

e p = 2.é k = 2,·�k

v2

  
i

2

!
22u2

!
≥ v2(i)− 1 + 2 + 1 = v2(2i) + 1.

é k > 2,·�k

v2

  
i

k

!
2kuk

!
≥ v2(i) + v2((i− 1)(i− 2))− v2(k!) + k

≥ v2(i) + 1− k + 1 + k = v2(2i) + 1.

u´,(Ü (∗∗)�,

v2(u2i) = v2

 
2i+

 
i

2

!
22u2 +

iX
k=3

 
i

k

!
2kuk

!
= v2(2i). �

y{� (úúúôôô���ÉÉÉ²²²���¥¥¥���ééémmm) ky²:e p -,K p - un.

¯¢þ,� n = pi+ j, 0 < j ≤ p− 1,K

un = pun+1−p + un−p ≡ un−p ≡ · · · ≡ uj = j 6≡ 0 (mod p).

ey: vp (utpα) = vp (tpα) = α,Ù¥ (t, p) = 1. (∗)

ÚÚÚnnn 1 é?¿�K�ê n,þk pα | un+pα − un, ∀α ∈ N∗, .
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Ún 1�y² é α^8B{.

α = 1�,dK�^��¤á.

� (∗)é ≤ α − 1(α ≥ 2)�¤á,ey α���/.d8Bb� un+pi ≡ ui

(mod pi),∀1 ≤ i ≤ α− 1�,

un+pα − un = p (un+1 + un+1+p + · · ·+ un+pα−p+1)

≡ p (p (un+1 + un+p+1 + · · ·+ un+pα−1−p+1))

≡ p(un+pα−1 − un) ≡ 0 (mod pα).

ÚÚÚnnn 2 é�K�ê n, α,k

un+pα − un ≡ un+p+pα − un+p (mod pα+1).

Ún 2�y² α = 0�w,¤á. � α ≥ 1�,5¿�

ui+pα − ui = p (ui+1 + ui+p+1 + · · ·ui+pα−p+1) ,∀i ∈ N.

3þª¥,©O� i = n+ pÚ i = n¿�~��, Ún 2(Ø�du

pun+1 ≡ pun+pα+1 (mod pα+1)⇔ un+1 ≡ un+pα+1 (mod pα),

dÚn 1B�þª¤á,l
Ún 2¤á.

£� (∗)�y².

�� p ≥ 3�,é?¿��êm, t, α,dÚn 1��

pα−1 | um+tpα−1 − um+(t−1)pα−1 ,

(ÜÚn 2��,�3~ê cm ∈ N,é?¿��ê t,k

um+tpα−1 − um+(t−1)pα−1 ≡ cmp
α−1 (mod pα).

?
, um+tpα−1 ≡ um + tcmp
α−1 (mod pα).u´,

p−1X
t=0

um+tpα−1 ≡ pum + cm

�
p−1X
t=0

t

�
pα−1 ≡ pum (mod pα).

l
,é α ≥ 2,k

upα − u0 = p

��
pα−2X
i=1

u(i−1)p+1

�
p+

pα−2X
i=1

p−1X
t=0

�
u(i−1)p+1+tpα−1 − u(i−1)p+1

��

≡ p (upα−1 − u0) (mod pα+1).

(Ü up = p��, vp(upα) = α, ∀α ≥ 2.

?�Ú,dÚn 2,é� pp���ê tk

utpα ≡ upα + u(t−1)pα − u0 ≡ · · · ≡ tupα − tu0 6≡ 0 (mod pα+1).
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qdÚn 1,

utpα ≡ t(upα − u0) ≡ 0 (mod pα).

� vp(utpα) = α.ù`²� p ≥ 3�,(Ø¤á.

�� p = 2�,´�

4 | un+2 − un(n�Ûê)� u4 − u0 ≡ 2 (u2 − u0) (mod 8).

é α ≥ 3,dÚn 1,2,éÛê n,��

un+pα−1 − un ≡ cpα−1 (mod pα),

Ù¥ c ∈ N�~ê.l


upα − u0 = p

��
pα−2X
i=1

u(i−1)p+1

�
p+

pα−2X
i=1

1X
t=0

�
u(i−1)p+1+tpα−1 − u(i−1)p+1

��

≡ p
�
(upα−1 − u0) + pα−2cpα−1

�
≡ p (upα−1 − u0) (mod pα+1).

� p ≥ 3aq�y (∗). �

µ5 dK´�J�êØK,�Á¥� 5%�ÓÆ�é.dK¥� an éJ

¦ÑäN�Ï�úª.�1��{´ÏL48��{.y 1ò un dc¡�e

Z�L«Ñ5, ¿�Xê¹�ê p ��gN´O�. þã�){, ò uj+ip ^

uj+k(0 ≤ k ≤ i)LÑ,2|^T4íúª?1�g�O���(Ø.

y 2k�ÄeIØ� p�Ø�{ü�/.éueI� p�Ø��/,'�´

y² upα − u0 ≡ p (upα−1 − u0) (mod pα+1),d u0 = 0, up = p�� vp(upα) = α,

2�Ä��� utpα(t, pp�)=�.
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