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CÖ 2016 c¢Gþ°#(êÆc���ÁK, ¹ú#Lk�, �Ø Ø%,

JÝ·¥. cÙ´��ü�|ÜK, Ù&¢)��g´�~g,, s�êÆc�

��¹Ä�ûÐ�á. �d, 8é�¡üK�)��
g´©Û, ��[��!

1 5 K. � n ≥ 2, A1, A2, · · · , At ´ X = {1, 2, · · · , n}�¤kf8�?�

�ü�, ¦

S =
t∑

i=1

|Ai ∩ Ai+1| · |Ai ∪ Ai+1| ,

����, Ù¥ t = 2n, At+1 = A1.

=KKKaaa>l8Iw, ¦ S ����, Iïá'u S �Ø�ª/S ≤ · · ·0.

�Ù S �L�ª�~E,, �Ã{��/¦Ú0z{, g,��kòE,�

L�ªÏL� C/, ¦ÙC¤N´/¦Ú0�Ly/ª. ùaqu�ê¥∑(
1
k2

)
Ø´/¦Ú0, kòÙ� �

∑(
1

k(k−1)

)
, ¦ÙC�´u/¦Ú0.

=ÏÏÏ������   >S�Ï�� |Ai ∩ Ai+1| · |Ai ∪ Ai+1|,§���/ª� |A ∩B| ·

|A ∪B|. 5¿�
∑
|A|!

∑
|B|�¦ (Ù¥ A!B�H X �¤kf8, g,��

ò |A ∩B| · |A ∪B|��� f (|A| , |B|)�/ª. =ïáXeØ�ª:

|A ∩B| · |A ∪B| ≤ f (|A| , |B|) .

=(((���ééé���>5¿�Ø�ª�>´/�gª0, ¤±��m>�´/�g

ª0, 25¿�
∑
|A|2!

∑
|B|2��¦, u´òØ�ªC�

|A ∩B| · |A ∪B| ≤ f
(
|A|2 , |B|2

)
.

kß�m>´�{ü/ª��gé¡ª |A|2 + |B|2, Ø�ªC�

|A ∩B| · |A ∪B| ≤ |A|2 + |B|2 .

=NNN���ëëëêêê>��
�Ò¤á¦Ø�ª���`, AÚ\²£!� �N
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�ëê a!b, ?�ÚòØ�ªC�

|A ∩B| · |A ∪B| ≤ a
(
|A|2 + |B|2

)
+ b. (∗)

e¡(½ëê a!b. �d, - |A \B| = x, |B \ A| = y, |A ∩B| = z, KØ�

ª (∗)z�

z (x+ y + z) ≤ a (x+ z)2 + a (y + z)2 + b,

⇒ ax2 + ay2 + (2a− 1)
(
z2 + xz + yz

)
+ b ≥ 0.

Ï"Ø�ª�{ü/ª, � 2a− 1 = 0, KØ�ªC�

x2 + y2 + 2b ≥ 0.

þªð¤á�¿�^�´ min (x2 + y2) + 2b ≥ 0.

du x, y ∈ N, � x, yØ�� 0 (A 6= B), u´ min (x2 + y2) = 1, ¤±Ø�

ªC¤ 1 + 2b ≥ 0. �¦�Ò¤á, � 2b = −1=�.

¤±, ·�k 2 |A ∩B| · |A ∪B| ≤
(
|A|2 + |B|2

)
− 1, Ù¥�Ò3 {x, y} =

{0, 1}�¤á, d� A!BT������ (A!B¥���´,���f8, �

���ê�� 1).

=þþþ...���OOO>|^þãØ�ª, w,k

2S =
t∑

i=1

2 |Ai ∩ Ai+1| · |A ∪ Ai+1|

≤
t∑

i=1

(
|Ai|2 + |Ai+1|2 − 1

)
= 2

t∑
i=1

|Ai|2 − t.

�	 S ′ =
t∑

i=1

|Ai|2, é 1 ≤ k ≤ n, ¦ |Ai| = k�f8 Aik Ck
n�, u´

S ′ =
n∑

i=1

(
k2Ck

n

)
=
(
n2 + n

)
2n−2,

¤±, 2S ≤ 2S ′ − t = (n2 + n) 2n−1 − 2n, � S ≤ (n2 + n− 2) 2n−2.

�Ò3 Ai� Ai+1 (1 ≤ i ≤ t)ÑTÐ�������¤á, ù´�U� (�

�@Ï��E¯K, ØKã), � S ����� (n2 + n− 2) 2n−2. �

1 6 K. � A1, A2, · · · , A13´��¥� 13 �#(, é?¿ i, j (1 ≤ i < j ≤

13), l#( AiÏ1� Aj, ½l#( Aj Ï1� Ai, Is¤ f (i, j)���1. ¯

´Ä�ò� f (i, j) (1 ≤ i < j ≤ 13)���½�üüØÓ���ê, ¦�l A1
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Ñu, ±ÃØÛ«gS²L A2, A3, · · · , A13 ��g, 2£� A1, o´s¤TÐ

2017 ���1?

=KKKaaa>dKk²w�ãØÚç (�,ÃI^�ãØ�£, �´^ã£ã

��*
®), XJ^ n�: A1, A2, · · · , An �L n�#( (n = 13), KK¥�

´»TÐ´��/M¼0�. 25¿�^�/ Ai, Aj �m�Ï1s¤ f (i, j)�

��10, ù�^é> AiAj D� f (i, j)5L«, ¡�T>�/�0. @o, )

K�8I´, T�é�>ÑD��/�0, ¦ n���ã¥z�/M¼0��

>�/�Ú0Ñ� 2017.

=ÅÅÅÚÚÚ%%%CCC>ùáu��/D�.0��E¯K (�E�«D��ª), Ù

D��^�ér, ·�òÙ©)� 3 �Ü©5ÅÚ¢y:

(1) n���ã¥z�/M¼0��>�/�Ú0Ñ��;

(2) þã���/�Ú0� 2017;

(3) �>�/�0pÉ.

=���EEE[[[ééé���>k�E÷v^� (1)�[D��Y. �¦z�/M¼0�

�>�/�Ú0Ñ��, g,��|^/M¼0���ÓA�: ÏL/�º

:0 Ai��g.

dd��ò> AiAj �/�0©)�º: Ai!Aj �/�0, =½Â

f (i, j) = g (ai, aj), Ù¥ ai ´º: Ai �/�0, K/M¼0��>�/�

Ú0C¤/M¼0��º:�/�Ú0: G (a1, a2, · · · , an).

�éuz�/M¼0�, G (a1, a2, · · · , an) �~ê���¿©^�´,

G (a1, a2, · · · , an) ´'u a1, a2, · · · , an �é¡ª. ùq�Ic¡�/©)¼

ê0 g (ai, aj)'u ai, aj é¡, �{ü�/ª´ g (ai, aj) = ai + aj.

d�, z�/M¼0���Ú: G (a1, a2, · · · , an) = 2 (a1 + a2 + · · ·+ an).

y35U?/[é�0, ¦Ù÷v (2). du 2 (a1 + a2 + · · ·+ an)�óê,


 2017 �Ûê, üöØ�U��, I�?U/©)¼ê0 g (ai, aj)�½Â, �

�±ÙE,'u ai, aj é¡.

=???���ëëëêêê>ùkü�~��Y, �´Ú\/²£.0?�ëê; �´Ú

\/� .0?�ëê.

XJÚ\/� .0?�ëê, ½Â g (ai, aj) = k (ai + aj), K

G (a1, a2, · · · , an) = 2k (a1 + a2 + · · ·+ an) .
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�
¦þã�Ø´óê, � 2k = 1, d�,

g (ai, aj) =
(ai + aj)

2
, G (a1, a2, · · · , an) = a1 + a2 + · · ·+ an.

y3, �¦ (2)¤á, �I a1 + a2 + · · ·+ an = 2017. �5¿�
(ai+aj)

2
∈ N ,

¤± ai, aj ÓÛó, q a1 + a2 + · · ·+ an = 2017�Ûê, ¤±�¤k ai�Ûê.

��·�À�Ûê a1, a2, · · · , an, ¦ a1 + a2 + · · ·+ an = 2017, �� ai + aj

(1 ≤ i < j ≤ n)pÉ.

=¿¿¿©©©^̂̂���>5¿�ù��¯¢: éu 4 �pÉ�ê: ap < aq < as < at,

XJÙ¥üê�Ú�,üê�Ú��, K�U´ ap + at = aq + as. �¦dªØ

¤á, ��¿©^�´, ���� at'Ù¦?Ûü��ÚÑ�.

u´, �À��Ûê� 1 = a1 < a2 < a3 < · · · < an, KÙ¥zü�ê�Ú

pÉ���¿©^�´, é?Û i < j < k, k

ak ≥ ai + aj. (∗)

¢Sþ, b�k,ü�ê�Ú�,üê�Ú��. � 4 �ê� ap < aq <

as < at, K�U´ ap + at = aq + as. �d aq < as < at, � q < s < t, u´d (∗),

k at ≥ aq + as, ¤± at + ap > aq + as, gñ.

e¡�â (∗)5�EÛê 1 = a1 < a2 < a3 < · · · < an,¦ a1+a2+· · ·+an =

2017.

w,, ��y��� 2017 − (a1 + a2 + · · ·+ an−1) = an ≥ an−1 + an−2, A

¦c¡�ê¦�U�, = a1 + a2 + · · ·+ an−1¦�U�.

d	, �
¦ ai �Ûê, ØU� ai = ai−1 + ai−2, u´c¡�êÑ�

ai = ai−1 + ai−2 + 1 (2 ≤ i ≤ n− 1), ù�, c¡ n− 1 = 12�ê�g�

1, 3, 5, 9, 15, 25, 41, 67, 109, 177, 287, 465,

ù 12 �ê�Ú 1204, ��� a13 = 2017− 1204 = 813, K 813 > 287 + 465

Ü� (∗)��¦.

nþ¤ã, òþã 13 �êI3#(þ, ,�- f (i, j)� Ai!Aj þIê�

�â²þ�, K� f (i, j) (1 ≤ i < j ≤ 13)���½�üüØÓ���ê.

XJÚ\/²£.0?�ëê, K½Â g (ai, aj) = ai + aj + d, Ù¥ d

�Ûê. �
/�Ú0Ø�L 2017, �� d < 0, ��
¦ ai + aj + d ��

�ê, ��� d = 1. ±e�þ¡ (∗) �©Û, ØJ�� (a1, a2, · · · , a13) =

(1, 2, 3, , 8, 13, 21, 34, 55, 89, 144, 233, 407)Ü��¦, ù�´�)���E. �
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