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1 523 IMOýÀK¥kXe��²¡AÛK:

Xã 1, 4ABC ¥, G�%, E,F � CA, AB �¥:,� ΓL E,F ��

4ABC 	���u: T (Éu A), AD⊥BC u D.y²: T,D,Gn:��.

ã 1

TK^�¥�� ΓLn�/ü>�¥:��	����,(�#L!5k

��.)öÏLéTK�ïÄ,��� Γ��
Ä�5�,¿��T��n�/

R%����Ý:����Ý:�î.��'�5�.yòk'(Ø�n¤©,

øÖöë�.

5 1 Xã 2, P, Qü:÷v

∠BAP = ∠QAC, ∠PBA = ∠CBQ, ∠BCP = ∠QCA,

K¡ P, Q�'u4ABC ����Ý:.

5 2 Xã 3,L4ABC�º:��u P �n^��©O�é>uD, E, F,

X, Y, Z �D, E, F 'u BC, CA, AB¥:�é¡:,K AX, BY, CZ n:�

�,�T:� Q,K¡ P, Q'u4ABC ����Ý:.

ÂvFÏ: 2018-07-22.
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ã 2 ã 3

�Bu?�Ú�&¢,kw©z [1]éTK�y².

y² e AB = AC,KK¥ã/'u�� ADé¡,(Ø´w,�.

e AB 6= AC,Xã 4,� O�4ABC �	%, M � BC ¥:,ò�MO�

EF �u J.d%5��4ABC �4MEF  q, G� q¥%.

ã 4

´� EF � BC, OM⊥BC,¤±MJ⊥EF u J.

¤± D, J � 4ABC � 4MEF � qéA:,¤± D, G, J ��.´�

4AFE � 4ABC  q, A� q¥%,¤± 4AFE � 4ABC �	����

u A.

d�%½n�L A, T � 4ABC 	������ EF �:, �� P. ¤

± A, P, T, O, J Ê:��u OP ��»��.´� EF R�²© AD.¤±

∠PJD = ∠PJA = ∠PTA = ∠PAT = ∠PJT. � J, D, T n:��, ¤±

J, G, D, T ��. �

�dK8y²�¤,�´�k�
¦¯.K�¥�� Γ3���n�/¥Ñ

�3í?�´·K<==3AÏ�n�/¥xÑ�AÏã/®?Ïd,3?�

Ú&¢�cÄkI�)ûK�¥� Γ�35�¯K.éuþã¦¯,�Y´�½

�.

e¡y²���n�/¥K�¥�� Γ�½�3.y²EÎëìã 4,�´
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^�Lã�Ñe�N�:

Xã 4,4ABCn>pØ��,E, F ©O�CA, AB�¥:,LA�4ABC

	�������� EF �u P ,L P �4ABC 	���,�^��,�:�

T,K4TEF �	���4ABC 	����u: T .

y² ´� EF �> BC ¤é�¥ �, ¤± 4ABC � 4AFE  q,

� A � q¥%, ¤± 4ABC 9 4AFE �	����u: A, ¤± PA �

4AEF �	�����,�k PT 2 = PA2 = PE · PF,= PT
PE

= PF
PT

.¤±k

4PET ∼ 4PTF,� ∠PTF = ∠PET.

Ïd PT �4TEF �	����,= PT �4ABC94TEF �	���

ú��.¤±4ABC 94TEF �	����. �

þãy²�½/£�
K�¥� Γ�35,��Ñ
äN��ã�{.e¡

m©&¢� Γ�äN5�.k�½,e©?Ø� 4ABC n>pØ��,©¥ò

Ø2���Ñ.

5� 1 Xã 5,4ABC¥, G�%, E, F �CA, AB�¥:,� ΓLE, F

��4ABC 	���u: T (Éu A), AD⊥BC uD,L A� BC �²1��

4ABC 	���u L,K T, D, G, Lo:��.

ã 5

y² Xã 5,� BC ¥:� M, LK⊥BC u K.´�o>/ ABCL��

�F/, o>/ ADKL �Ý/. ¤± BD = CK. � M � DK ¥:, ¤±k

DM
LA

= MG
AG

= 1
2
.

l4GDM�4GLA q,G� q¥%,¤±D, G, L��.d T, D, G

��,¤± T, D, G, Lo:��. �

5� 2 Xã 6, 4ABC ¥, E, F � CA, AB �¥:, � Γ L E, F ��

4ABC 	���u: T (Éu A),K AT 'u4ABC 	���4:34ABC

	���Ê:���¶þ.
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ã 6

y² Xã 6,´�4AFE �4ABC  q, A� q¥%.¤±4AFE �

4ABC �	����� A.

d�%½n�L A, T �4ABC 	������ EF �:,�� P,� P �

AT 'u4ABC	���4:.´� PT 2 = PA2 = PE ·PF.¤± P é4ABC

	��9Ê:�����.¤± P 34ABC 	���Ê:���¶þ. �

5� 3 Xã 7, 4ABC ¥, E,F � CA, AB �¥:,� Γ L E,F ��

4ABC 	���u T (Éu A), AD⊥BC u D,K

TB

TC
=

AB ·BD

AC · CD
.

ã 7

y² Xã 7,LA�BC�²1��4ABC	���uL,´�AB = LC.

d5� 1� T, D, L��,¤± ∠DTC = ∠LTC = ∠BTA. � 4ABT ∼

4CDT.l
TC

TA
=

CD

AB
. (1)

d ∠ATC = ∠ABC = ∠BCL = ∠BTL = ∠BTD,¤±4TAC ∼ 4TBD.

lk
TB

TA
=

BD

AC
. (2)
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d (1), (2)ª�
TB

TC
=

AB ·BD

AC · CD
.

y.! �

5� 4 Xã 8,34ABC ¥, E, F � CA, CB �¥:,� ΓL E, F ��

4ABC �	���u T (Éu A), AD⊥BC uD, K 3 BC þ� BD = CK,K

AT, AK � ∠BAC ��é���.

ã 8

y² Xã 8,� BC ¥:�M,M 3 EF �K� J,L A� BC �²1��

4ABC 	���u L.

dcãy²� T, D, J, L��� 4MEF � 4ABC  q. ¤± J, D �

4MEF �4ABC � qéA:,¤±

EJ

JF
=

BD

DC
=

CK

KB
.

´�4AFE�4ABC  q, A� q¥%,¤± J, K�4AFE�4ABC�

 qéA:.� A, J, K ��� J � AK ¥:,¤± ∠JDC = ∠JKB = ∠AJF.

Ïd

∠CDT = 180◦ − ∠JDC = 180◦ − ∠AJF = ∠AJE.

d5� 1� ∠DTC = ∠LTC = ∠BCA = ∠JEA,¤±4TCD ∼ 4EAJ,¤±

∠BAT = ∠BCT = ∠DCT = ∠JAE = ∠KAC.

¤± AT, AK � ∠BAC ��é���. �

5� 5 Xã 9,3 4ABC ¥, E,F � CA, AB �¥:,� ΓL E,F ��

4ABC 	���u: T (Éu A),K

TB · TC
TA2

=| cosB cosC | .
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ã 9

y² 3d=y²b�n�/��/.ð�n�/��/��aq.

Xã 9,� AD⊥BC u D,L A� BC �²1�� 4ABC 	��u L,�

LK⊥BC u K.dcãy²� T,D, L��,o>/ ADKL�Ý/, BD = CK.

¤± AK = DL.

d5� 4� ∠BAT = ∠KAC.¤±4BAT ∼ 4KAC,�

BA

TA
=

AK

AC
=

DL

AC
, AB · AC = AT ·DL (1)

d5� 3�4ABT ∼ 4CDT,k TC
TA

= TD
TB

,K

TB · TC = TD · TA. (2)

d (1), (2)üª�

AB · AC · TB · TC = TA2 · TD ·DL = TA2 ·BD ·DC.

¤±
TB · TC
TA2

=
BD ·DC

AB · AC
= cosB cosC. �

5� 6 Xã 10,4ABC¥, M,E, F �BC, CA, AB�¥:,� Γ2LM,F

��4ABC 	���u: Y (Éu B),� Γ3LM,E ��4ABC 	���u

: Z (Éu C), BP, CQ� CA, AB¤é�p,K Y, P,Q, Z o:��.

ã 10

www.nsmath.cn 6



y² Xã 10,� ABC �%� G,L B � AC �²1�,L C � AB �

²1�©O�4ABC 	���u U, V.

d5� 1� U,G, P, Y 9 V,G,Q,Z ©Oo:��,� UG = 2PG, V G =

2QG. ´� GY ·GU = GZ ·GV.¤±

GP ·GY =
1

2
GY ·GU =

1

2
GZ ·GV = GQ ·GZ.

¤± Y, P,Q, Z o:��. �

íØ Y Z, PQ, BC n��:.

y² ´� B,C, P,Qo:��.d�%½n� Y Z, PQ, BC n��:. �

5� 7 Xã 11,4ABC ¥, H �R%, M,E, F � BC, CA, AB�¥:,�

Γ1L E,F ��4ABC 	���u: T (Éu A),� Γ2LM,F �� ABC 	

���u: Y (Éu B),� Γ3 LM,E ��4ABC 	���u: Z (Éu C),

K AT, BY, CZ n��:,T:� H ����Ý:����Ý:,��	��

�Ê:���¶'u	���4:.

ã 11

y² Xã 11, d5� 2 � AT L 4ABC 	���Ê:���¶'u

4ABC 	���4:,��: S.Ón, BY, CZ �L: S.du4ABC 	��

�Ê:���¶R�u4ABC �î.�.¤±: S 34ABC î.�þ.

e¡y² S � H ����Ý:����Ý:.� AH � BC �u D,K 3

BC þ� BD = CK.

d5� 4� AT, AK �4BAC ��é���.¤± AT ²L H ����

Ý:����Ý:.Ón, BY, CZ �L H ����Ý:����Ý:.¤± S

� H ����Ý:����Ý:. �

¯¢þ,5� 7�±Lã�:n�/�R%����Ý:����Ý:3î

.�þ,�T:�	���Ê:���¶'u	���4:.
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