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1�K ®� PA, PB ©O�� Γ u: A,B. C ´� Γ þ�:, �� P 3

�� AB Éý, PC �� Γ u,�:D. - S ´4PAB 	%, ��DS ��u

,�: E, PC �¥R�©O� AE, BE u X, Y . ¦y: C,X, Y,E o:��.

(�H��N¥ �� øK)

y² (�âøKö�)��n):

Y(Y')

X

E

S

D

BA

O

P

C

�4PAC �	%� Y ′. K Y ′S ´ PA�¥R�,¤±

∠AY ′S =
1

2
∠AY ′P = ∠ACP = ∠ACD = ∠AES,

u´ A,E, Y ′, S o:��. Ïd

∠AEY ′ = 180◦ − ∠ASY ′ = 180◦ − 1

2
(360◦ − ∠ASP )

=
1

2
∠ASP =

1

4
∠ASB =

1

4
(360◦ − 2∠APB)

= 90◦ − 1

2
∠APB = 90◦ − 1

2
(180◦ − 2∠AEB)

= ∠AEB.

¤± Y ′3 EBþ,q Y ′3 PC �¥R�þ,l Y = Y ′.
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u´

∠CYX =
1

2
∠CY P = 180◦ − ∠CAP,

 PA´��,K

∠CEX = ∠CEA = 180◦ − ∠CAP = ∠CYX,

¤± C,X, Y,E o:��,·K¼y. �

µ5 �[B�¥_u�,S �S�½1�¥Æ�9�,�u�Æî��,

ìÀ�¢�¥Æ�[),LH½{¢�¥��#,ì�N¥�fÍÚÉ²�o¥

<Ð°�ÓÆ±9�g¥Æìè�Ñ
�K��()�.

1�K �½Ø�u 4 �óê n, ò n × n ��L¥���çx�m/Ú.

zg�?¿ÀJ�� 2× 3 ½ 3× 2 f��L, ¿òz��ôÚ/����ôÚ.

¯: ´Ä�±²Lk�gö�ò¤k��/��«ôÚ?

(�®�ÆÆ) ³RX ��¥Æ) ë�$ øK)

) (�â�u�Æ���ÓÆ�)��n):

�Y� n´ 6��ê�.

��¡,�Ié n = 6?1�E.�d5¿��� 3 × 3�çx�m���

L(¥%�ç)�±ÏLogö�C��ç.ùogö�©O´þ>� 2× 3,m>

� 3× 2,e>� 2× 3±9þ> 2× 3.ÏLé 6× 6��L�o� 3× 3fL©

O?1ùogö�,·��±���þ�me� 3× 3�ç,mþ��e�x.

��éuþ¡n1p� 3 × 2?1�Eö�,�±¦�mþ 3 × 3C�çÚ,

�þ 3× 3�x.d�����Lpcn��x,�n��ç.��é�n�p�

n� 2× 3�?1�gö�,=���x���L.

,��¡,·�y² n ≡ 2, 4 (mod 6)Ø1.�dò��LIP� {(i, j) |

1 ≤ i, j ≤ n},�Ø�� (1, 1)´çÚ�.é k ∈ {1, 2, 3},- Sk �÷v i + j ≡ k

(mod 3)¥xÚ�f�êþ.5¿�zgö� Sk �Czþ� 0,±2,� Sk �Û

ó5ØC.m©��ÿ,��Lçx�m��þ��ç,�z^xÚ��é��

þkóê��f,�¦�ÑáuÓ�� Sk.Ïd�m© S1, S2, S3 Ñ´óê.�

�XJ��L�x,K� n ≡ 2 (mod 6)� S1, S2 �Ûê,� n ≡ 4 (mod 6)

� S1, S3�Ûê,Ñò��gñ.ù�·�Òy²
XJ�þ��ç,� n ≡ 2, 4

(mod 6),K����U�ç., n´óê,��þ��ç�mþ��x,Ïd

ÏLaq��Ä�±y²����U�x.¤± n ≡ 2, 4 (mod 6)Ø1,·K�
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y! �

µ5 ìÜ��£½1�¥Æ?î�, LH½{¢�¥îÕ, ì�N¥�f

Í, �[B�¥_u�ÚÉ²�o¥<Ð°�ÓÆ±9�g¥Æìè��Ñ


�K��()�.

1nK � a1, a2, . . . , an �÷v
1
a1

+ · · ·+ 1
an

= 1 ��¢ê. y²:

nX

k=1

aak−1k

(aakk − 1)n
≥ a1 · · · an

(a1 · · · an − 1)n
.

(É²�¥Æ) 4Ó� øK)

y² (�â�[B�¥_u�ÓÆ�)��n):

w,z� ak > 1.- bk = aakk − 1,Kbk´�ê.d
nP

k=1

1
ak

= 1±9\�²þ

Ø�ª,·�k
nX

k=1

aak−1k

(aakk − 1)n
=

nX

k=1

1

ak
· aakk

(aakk − 1)n
≥

nY

k=1

ak

(aakk − 1)
n
ak

.

,��¡,dâ��Ø�ª,
nY

k=1

(bk + 1)
1
ak ≥

nY

k=1

b
1
ak
k + 1.

du bk = aakk − 1,z{�
nY

k=1

ak − 1 ≥
nY

k=1

(aakk − 1)
1
ak .

��ê,2 ng�,��
nY

k=1

1

(aakk − 1)
n
ak

≥ 1

(a1a2 · · · an − 1)n
.

u´dþ¡1��Ø�ª,
nX

k=1

aak−1k

(aakk − 1)n
≥

nY

k=1

ak

(aakk − 1)
n
ak

≥ a1a2 · · · an
(a1a2 · · · an − 1)n

.

·K�y! �

µ5 S �S�½1�¥Æ�9�, �[B�¥_u�ÚÉ²�o¥<Ð

°�ÓÆ±9�g¥Æìè��Ñ
�K��()�.

1oK ´Ä�3�"�ê a, b, c, ¦� 3a4 + 4b4 = 19c4?

(xÔ'æ�Æ +¡) øK)

y² (�âøKö�)��n):
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du�§´àg��Ø�� (a, b, c) = 1.dd�� a, bØ´ 19��ê, a, c

þ�Ûê,� b, cØ´ 3��ê.,�ò�ªC/�

(3a2 + 8b2 + 19c2)(3a2 − 8b2 + 19c2) = 57(a2 + c2)2.

·�y² 3a2 + 8b2 + 19c2 � 3a2 − 8b2 + 19c2 ���ú�ê� 2.¯¢þ,eÛ

�ê p�Øùü�ê,K p�Ø 3a2 + 19c2±9þ¡�ªm>� 57(a2 + c2)2.d

�c�b�, pØ´ 3½ 19,u´ p | a2 + c2.(Ü p | 3a2 + 19c2�Ñ p | (a, c),?

 p | b,gñ!

,	d�g�{´� 3a2 + 8b2 + 19c2 Ø´ 19��ê, 3a2 − 8b2 + 19c2

Ø´ 3��ê.¤±þ¡��ª�Ñ

3a2 + 8b2 + 19c2 = 6u2, 3a2 − 8b2 + 19c2 = 38v2, a2 + c2 = 2uv.

dcü�ªf�� 3a2 + 19c2 = 3u2 + 19v2,u´

3(u−v)2 = 3u2 +19v2−6uv−16v2 = 3a2 +19c2−3a2−3c2−16v2 = 16(c2−v2).

du c Ú v Ñ´Ûê, 8 | c2 − v2, ¤±·�k 16 | u − v. u´ 3u2 − 19v2 =

3(u2 − v2)− 16v2 ≡ 16 (mod 32).,�âþ¡�ín,

3u2 − 19v2 = 8b2 ≡ 0, 8 (mod 32),

�Ñgñ! �

µ5 (1). ì�N¥�fÍÓÆÏL©Û 4b4 − 16c4 = 3c4 − 3a4 ��Ñ


�K��()�.

(2). �±y² 3a4 + 4b4 ≡ 19c4 (mod n)éz���ê n > 1Ñk�²�

�).¤±�K�(Ø`²éu�g.¤á� Hasse-Minkowski�nØUí2

����pg�§.
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