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K 1. Xã, o>/ ABCD S�u� O, � AB · CD = BC · AD. o>/

�é> AB,CD �u: K, é�� AC,BD �u: J (O, J Ø­Ü). L: K

� OJ �R�, ©O��� BD,AC �u: E,F. ± EF ��»����ã

OJ �u: T . y²: KT ²© ∠ETF.

TKJÝ·¥, ã/%¹´L�AÛ5�, ´��Ð�AÛK.

e©ò�Ñn���K3ã/þké�'é�AÛK, ¿dK 3 �K 4 ©

O�ÑK 1 �ü�y².

��Bn), K 2, 3, 4 9Ùy²¥�:¦^�ÎÒþ�K 1 �±��.

K 2. 3 4TEF ¥, ®� ∠ETF = 90◦, H �Lº: T �p�Rv, � J

��ã TH SÜ��:, B ��ã EJ þ�:, ¦� FB = FT. C ��ã FJ

þ��:, ¦� EC = ET. P � EC � BF ��:, y²: PB = PC.[1].

(1 53 3 IMO ÁK)

ÂvFÏ: 2017-12-14; ?¾FÏ: 2018-01-29.
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y² � 4JEF �R%� O, FJ,EJ ©O� OE,OF u: M,N . Kd

FJ⊥OE,OH⊥EF � O,M,H, F o:��.

d�K½n, EC2 = ET 2 = EH · EF = EM · EO.

Kd�K½n�_½n� ∠ECO = 90◦.

Ón, ∠FBO = 90◦.

q5¿�, E,M,N, F o:��, qd�K½

n, OC2 = OM ·OE = ON ·OF = OB2.

� OB = OC. l
 Rt4OBP ∼= Rt4OCP,

Ïd PB = PC. �

&¢K 2 �ã/��K 3.

K 3. ®�Ø�> 4TEF ÷v ∠ETF = 90◦, TH⊥EF,H �Rv, J ��

ã TH þ��:, B ��ã EJ þ��:, ¦� FB = FT. C ��ã FJ þ�

�:, ¦� EC = ET. 4HBC �	����ã EF �1���:� K(Éu

: H). y²: KT ²© ∠ETF.[2]

(2013 {II[èÀo�Á)

y² � 4JEF �R%� O, 4HBC �	��� TH �1���:� Q

(Éu: H).

ÓK 2 y², k OB = OC,∠OBF = ∠OCE = 90◦.

q OH⊥EF, � O,B,H, F o:��. u´

∠BOQ = ∠BFK; ∠BQO = 180◦ − ∠BQH =

180◦ − ∠BKE = ∠BKF.

Ïd4BQO ∼ 4BKF.

Ón 4CQO ∼ 4CKE.

l

FK

FT
=

FK

FB
=

OQ

OB
=

OQ

OC
=

EK

EC
=

EK

ET
.

=
FK

EK
=

FT

ET
.

d�²©�½n�_½n�, KT ²© ∠ETF. �

¯¢þ·��±uy, K 1 �^��K 3 �^�´�d�, üK�ã/�

�y²�(Ø�����, �Ò´`, K 1 ÚK 3 ¢Sþ´Ó��K !
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u´òK 1 =z�K 3, ·���K 1 �1��y².

K 1 y{� duo>/ ABCD S�u� O, : J,K ©O�Ùé��Ú

é>��:, �: J 'u �O �4�L: K.

q OJ⊥EF, ��� EF =�: J 'u �O �4�.

��� AD,BC �u: L, Kd��:�5��, OJ �: J 'u �O �

4� EF ��: H ���o>/ ABCDKL ���:.

� B,C,H,K o:��. (1)

qÏ��� AC L: J, d�4½n, �O 3: A ?���, 3: C ?�

��9�� EF n��:.

qd AB ·CD = BC ·AD �o>/ ABCD �NÚo>/. � �O 3: A

?���, 3: C ?���±9�� BD n��:.

l
þãn^����� EF o��:, ��:� E. u´k

∠OCE = 90◦; OE⊥AC.

��� OE,FA �u: M, K O,M,H, F o:��.

u´d�K½n, EC2 = EM · EO = EH · EF = ET 2. � EC = ET.

Ón, FB = FT. (2)

nÜ (1), (2), ·�ò^�=z�
K 3 �^�.

(ÜK 3 �y²�K 1 �(Ø¤á. �

�âK 3 ¥ K :�Ø'u ∠ETF �5�, �òK 3 U?�K 4.

K 4. 3b� 4OEF ¥, ± OE ��»�� Γ1 ©O�> EF,OF �u:

H,N. ± OF ��»�� Γ2 ©O�> EF,OE �u: H,M. EN �ò���

� Γ2 u: D, FM �ò���� Γ1 u: A, 4AHD �	��� EF u:

H,K. y²: 4MNK �	����� EF ��.

y² ��ã EN,FM ©O�� Γ2, � Γ1 �u: B,C,
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w,, OH,EN,FM � 4OEF �n^p. u´k

OM ·OE = ON ·OF.

q OE,OF ©O�� Γ1, �Γ2 ��», Kd�K½n,

OB2 = ON ·OF = OD2; OA2 = OM ·OE = OC2.

l


OA = OB = OC = OD.

= A,B,C,D o:��u± O ��%��þ. Ïd

∠ODK = ∠ODA + ∠ADK

= (90◦ − 1

2
∠AOD) + ∠AHE

= 90◦ − 1

2
∠AOD +

1

2
∠AOC

= 90◦ − 1

2
∠DOC

= ∠ODC.

� K,C,D n:��.

Ón, K,A,B n:��.

Kd A,B,C,D o:��� 4KAC ∼ 4KBD.

qd OE⊥AC, OF⊥BD �: M,N ©O��ã AC,BD �¥:. �

4KMC ∼ 4KNB.

¤± ∠KMC = ∠KNB, �

∠KME = 90◦ − ∠KMC = 90◦ − ∠KNB = ∠KNF.

Ïd

∠KMN = 180◦ − ∠OMN − ∠EMK

= 180◦ − ∠OFE − ∠FNK
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= ∠NKF.

� 4KMN �	����� EF ��. �

K 4 �^��K 1 �^��´�d�.

��K 4 �y², ��K 1 �,��y².

K 1 y{� � OJ,OE,OF ©O� EF,AC,BD u: H,M,N.

Óy² 1 �, OE⊥AC,OF⊥BD, � M,N ©O��ã AC,BD �¥:.

du A,B,C,Do:��,�4KAC ∼ 4KBD.Ïd4KMC ∼ 4KNB.

= ∠KMC = ∠KNB. l
 ∠KME = ∠KNF, u´ ∠KMN = ∠NKF. =

4KMN �	��� EF ��.

Kd�u½n9�K½n,�
EK

FK

�2

=
sin∠EMK · MK

sin∠MEK

sin∠FNK · NK
sin∠NFK

·
sin∠EMK · EM

sin∠MKE

sin∠FNK · FN
sin∠NKF

=
sin∠NFK

sin∠MEK
·
�
MK

NK
· sin∠NKF

sin∠MKE

�
· EM

FN

=
OE

OF
· 1 · cos∠MEF

cos∠NFE

=
EH

FH
=
�
ET

FT

�2

�
EK

FK
=

ET

FT
.

d�²©�½n�_½n� KT ²© ∠ETF. �

I��Ñ�´, y² 1 ±9y² 2 (cÙ´y² 1) ¿Ø´g,�, �§�

éã/�÷�'�ß�, ¿�éX
õ�K8, éÝºK 1 �ã/´ké��

Ï�.

K 1 �k�
Ø�6uK 3 9K 4 �y², ùpØ2���Ñ.
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