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¯K Xã 1¤«, 3 4ABC ¥, I �S%, H1 �±n^�²©��é>

�:�º:�n�/�R%, H2 �S���:n�/�R%, AH2 �	��

�u,�: D0, H2'u BC >é¡:� H ′2, H
′
2D0�	���u,�: E0,K

AE0 ⊥ IH1.

显示对象

H1

IE0

H2'
D0

H2

A

B C

ã 1

,
, ù�¯K�y²�~(J. )ö�âgC�g�¿(Ü�']�, 3

�©¥�ÑdK�AÛy{.

��B£ã, k�½e�i1IP�AÛ¿Â, 3�Y1©¥Ø2�E`

², �Öö�	.

Xã 2¤«, 3 4ABC ¥, I, O ©O�S%,	%, Ia, Ib, Ic ©O� I '

u BC, CA, AB �é¡:, X, Y, Z ©O� A, B, C ÚÑ��²©��é>�

:, I1, I2, I3©O� A−�%, B−�%, C−�%, Ha, Hb, Hc©O� A, B, C 3

ÂvFÏ: 2019-02-14.
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Hc

Hb

HaX

Z Y
Ic

Ib

Ia

I3

I2

I1

I E

D

O
F

A

B C

ã 2

é>þ��K, D, E, F ©O�S��� BC, CA, AB ��:,�K¥Ñy�

i1¿Â��K�Ó.

©¥Ù§�i1IP±©¥�?`²�O.

I. ýýý������£££

Ún 1.1[1] AIa, BIb, CIc�u�: P (P 3�Y1©¥�¿ÂØ2UC).

P
Ib'

Ic'

Ia'

Ic

Ib

Ia

I

A

B
C

ã 3

y² Xã 3¤«, � AIa� �(BIaC)�u,�: I ′a. aq/½Â I ′b, I
′
c.K

∠CI ′bIb = ∠CAIb = ∠CAI = ∠BAI = ∠BAIc = ∠BI ′cIc,

� B, I ′b, C, I
′
co:��.

aq/, A, I ′a, B, I ′bo:��, C, I ′c, A, I
′
ao:��. K AIa, BIb, CIc�

:u �(BI ′bCI ′c), �(AI ′aBI ′b), �(CI ′cAI
′
a)��% P . �
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Ún 1.2[1] 4XY Z Ú4ABC ßÀ. ÙßÀ¶¡�4ABC ��Rv¶.

Ún 1.3[1] �R = HbHc∩BC, S = HcHa∩CA, T = HaHb∩AB.KR, S, T

n:��. d�¡� 4ABC �Rv¶,Ù´ 4ABC Ê:��	����¶,


R�u4ABC �î.�.

Ún 1.4[2] n��ßÀ¥%�n�/üüßÀ¶n��:.

Ún 1.5[3] e4ABCÚ4A1B1C1÷v: A'uB1C1�R�, B'uC1A1

�R�, C 'u A1B1 �R�n��:, K¡ 4ABC Ú 4A1B1C1 ��, ¤�

: Q¡� 4ABC 'u 4A1B1C1 ���¥%. e 4ABC Ú 4A1B1C1 ��,

K A1'u BC �R�, B1'u CA�R�, C1'u AB�R�n�½�:, ¤

�: Q1=�4A1B1C1'u4ABC ���¥%.

Ún 1.6[3] (P. Sondat ½½½nnn) ü�ßÀ���� 4ABC, 4A1B1C1, ß

À¶� d, ßÀ¥%� T ,4ABC 'u4A1B1C1���¥%� Q,4A1B1C1'

u4ABC ���¥%� Q1, K T, Q, Q13Ó�^R�u d���þ.

Ún 1.7[4] 4IBC, 4ICA, 4IAB Ú4ABC �o^î.��:. T:¡

�4ABC �Schiffler :.

Ún 1.8[5] � O1, O2, O3 ©O� 4OBC, 4OCA, 4OAB �	%,K

AO1, BO2, CO3 �: K. T:¡� 4ABC � Kosnita :, Ù´ 4ABC Ê

:�%����Ý:.

II. yyy²²² IH1 ²²²111uuu4ABC ���îîî...���

Ún 2.1 I 3 PH1þ.

显示直线

显示直线

显示射线

V

S

U
T

R

Q

P

Ic

Ib

Ia

H1

Y

Z

X

I

A

B C

ã 4
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y² Xã 4¤«, �

Q = Y H1 ∩ ZX,R = XH1 ∩ Y Z, S = AX ∩ Y Z,

T = Y Z ∩BC,U = AIa ∩BC, V = BIb ∩ CA.

du UA, US, UI, UX �¤NÚ�å, ∠IUX = ∠IaUX, � US ⊥ UX, =

US ⊥ BC.w,dNÚ:�, T � ∠BAC 	�²©�� BC �:, � AT ⊥ AI.

� A, S, U, T o:��.q5¿� A,R,X, T o:��, R, S, U,X o:��, �

∠IUS = ∠AUS = ∠ATS = ∠AXR = ∠RUS.

Ïd I 3 URþ. é4ABU Ú4XY R$^ Desargue½n, kXR� AP ��

:3 4ABC ��Rv¶þ. Ón, Y Q� BP ��:�3 4ABC ��Rv¶

þ. �é4ABP Ú4XYH1$^ Desargue ½n�_½n, I 3 PH1þ. �

Ún 2.2 � {J} = HcHa∩CA, {K} = HaHb∩AB, T ´∠HaJCÚ∠HaKB

ü^S�²©��:,K A, T, Ian:��.

W

U

V

S

R

Z Y

L

Ia

I
T

K

J

Hb

Ha

Hc

A

B C

ã 5

y² Xã 5¤«,� L = AIa ∩ BC, U, V ©O� Y 3 AB, BC þ��K,

R, S ©O� Z 3 BC, CAþ��K. du

AU

HcU
=

AY

CY
=

AB

CB
=

AHa

CHc

=
AJ

HcJ
,

� JU ´ ∠HaJC �S�²©�, � J, T, U ��. Ón, V 3 JT þ, R, S 3

KT þ. �

T1 = AIa ∩ UV, T2 = AIa ∩RS,W = AI ∩ Y Z,
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é4ABLÚ�� V T1U $^Menelaus ½n, 5¿� BV = BU,·�k

AT1

LT1

=
AU

LV
. (1)

Ón,
AT2

LT2

=
AS

LR
. (2)

qd LA, LI, LW, BC �¤NÚ�å� BC ²© ∠ILIa,��WL ⊥ BC.

�
LV

LR
=

WY

WZ
=

AY

AZ
=

AU

AS
,

(Ü (1), (2) ��, T1 = T2 = T.� A, T, Ian:��. �

Ún 2.3 IP ²1u4ABC �î.�.

P

Ic

Ib

Z1

Y1

L

Ia

I
X1

K

J

Hb

Ha

Hc

A

B
C

ã 6

y² Xã 6¤«, �

J = HcHa ∩ CA,K = HaHb ∩ AB,L = HbHc ∩BC,

X1´ ∠HaJC Ú ∠HaKBü^S�²©��:. aq/½Â Y1, Z1.

dÚn 2.2, X1 3 AIa þ, Y1 3 BIb þ, Z1 3 CIc þ. �dÚn 1.4,

4ABC, 4IaIbIc, 4X1Y1Z1 üüßÀ¶n��:. ��´� AI ⊥ IbIc, AI ⊥

Y1Z1.� IbIc � Y1Z1. Ón,

IcIa � Z1X1, IaIb � X1Y1.

�4IaIbIc�4X1Y1Z1 q,ÙßÀ¶�Ã¡��, �4ABC �4IaIbIc�ß

À¶ d ²1u 4ABC � 4X1Y1Z1 �ßÀ¶ KJL, = 4ABC �Rv¶. d

P.Sondat ½n, dR�u4ABC, 4IaIbIc ���¥% I �ßÀ¥% P �ë�.

qdÚn 1.3, IP ²1u4ABC �î.�. �
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dÚn 2.1ÚÚn 2.3, IH1²1u4ABC �î.�.

5 �Ü©y²�â Telv Cohl (��)3 AoPSþ�=©y²�n.

III. ÚÚÚnnn 2.3���,,,���«««yyy²²²ååå»»»

�;��c� P. Sondat½n,)ö��
,�« qy²�{.

Ún 3.1 4DEF � Kosnita :K1´ IP �¥:.

显示对象

显示对象

P

Mb

Ma

Mc

I K1
E

F

D

A

B C

ã 7

y² Xã 7¤«,�Ma, Mb, Mc©O�AI, BI, CI�¥:,KMa, Mb, Mc

©O�4IEF, 4IFD, 4IDE �	%. � DMa, EMb, FMcn��:K1.


4MaMbMc�4ABC, 4DEF �4IaIbIc©O'u I ± 1 : 2� q'

 q, K13d qC�e��=� P . �K1´ IP ¥:. �

Ún 3.2 Xã 8¤«,� Ja, Jb, Jc©O�4IBC, 4ICA, 4IAB �	%,

K4ABC � Schiffler : S ´4JaJbJc� Kosnita :.

显示对象 S

I1

I2

I3

Ja' Jb

Jc

Ja

I

A

B C

ã 8
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y² � Ja 'u BC �é¡:� J ′a, K J ′aI �¥:=� 4IBC �Ê:�

%. q Ja´ II1¥:, � I1J
′
a�4IBC �î.�'u I ± 2 : 1� q' q.

q Ja�4I1BC �	%, K J ′aI1�¥:=�4I1BC �Ê:�%. du4ABC

´4I1I2I3�Rvn�/, BC ´ I2I3�_²1�, �dÚn 1.8, (Ü���Ý

5�, J ′aI1L4I1I2I3� Kosnita :.

du 4I1I2I3 � 4JaJbJc 'u I ± 2 : 1� q' q, � 4IBC �î.

�L 4JaJbJc � Kosnita :. Ón, 4ICA, 4IAB �î.�þL 4JaJbJc �

Kosnita :. �4ABC � Schiffler : S ´4JaJbJc� Kosnita :. �

e¡�¤éÚn 2.3�y².

y² ´�Ún 3.2¥4JaJbJc �4DEF  q, KÙ	% O, I � Kosnita

: S, K1�´�é qéA:. � OS � IK1. dÚn 3.1, IK1=� IP . dÚn

1.79Ún 3.2, OS =�4ABC �î.�. � IP ²1u4ABC �î.�. �

IV. yyy²²² AE0 RRR���uuu4ABC ���îîî...���

Ún 4.1 � OI1� BC �u G1, K ∠BAG1 = ∠CAH2.

H2

G1

E

D

O

I1

F

A

B C

ã 9

y² Xã 9¤«,±º:i1L«4ABC �S�. K

BG1

CG1

=
S4OBI1
S4OCI1

=
1
2
·OB · I1B · sin

�
π
2
− A + π

2
− B

2

�

1
2
·OC · I1C · sin

�
π
2
− A + π

2
− C

2

�

=
cos C

2
· sin

�
A + B

2

�

cos B
2
· sin

�
A + C

2

� =
cos C

2
· cos A−C

2

cos B
2
· cos A−B

2

,

(1)

7 êÆ#(�



�
sin∠BAG1

sin∠CAG1

=
BG1 · sinB

CG1 · sinC

=
cos C

2
· cos A−C

2
· 2 sin B

2
· cos B

2

cos A
2
· cos A−B

2
· 2 sin C

2

=
sin B

2
· cos A−C

2

sin C
2
· cos A−B

2

.

(2)


du
sin∠BAH2

sin∠CAH2

=
FH2 · sin∠AFH2

EH2 · sin∠AEH2

=
sin∠FEH2 · sin∠AFH2

sin∠EFH2 · sin∠AEH2

=
cos∠DFE · sin

�
B + C

2

�

cos∠DEF · sin
�
C + B

2

�

=
sin C

2
· sin

�
B + C

2

�

sin B
2
· sin

�
C + B

2

� =
sin C

2
· cos A−B

2

sin B
2
· cos A−C

2

,

(3)

w, H23/S, G13 BC >þ,� ∠BAG1 = ∠CAH2. �

Ún 4.2[6,7] � G1, G2, G3 ©O� OI1, OI2, OI3 � BC, CA, AB ��

:,K AG1, BG2, CG3�:u4ABC � Schiffler : S.

dÚn 4.1 � 4.2, 4ABC � Schiffler : S � H2 ´4ABC ��é���

Ý:.

Ún 4.3 Xã 10 ¤«, P1, P2 ´ 4ABC ��é���Ý:, AP1, AP2

©O�	���u,�: Q1, Q2, T �l BAC þ�:, TQ2 � BC u R,

K ∠ATP1 = ∠P2RB.显示对象

R

Q1 Q2

P2

A

B C

P1

T

ã 10

y² ´� Q1Q2 � BC,∠TRC = ∠TAP1.du

∠TQ1C = ∠RQ2C,∠Q1TC = ∠Q1AC = ∠Q2AB = ∠Q2CR,
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�4Q1TC ∼ 4Q2CR.Ïd Q2R
Q2C

= Q1C
Q1T

, =

Q2R ·Q1T = Q1C ·Q2C. (1)

Ï� ∠P1Q1C = ∠P2Q2C,

∠Q1P1C = ∠P1AC + ∠ACP1 = ∠Q2AB + ∠P2CB

= ∠Q2CB + ∠P2CB = ∠Q2CP2,

�4Q1P1C ∼ 4Q2CP2.Ïd
Q1P1

Q1C
= Q2C

Q2P2
, =

Q2P2 ·Q1P1 = Q1C ·Q2C. (2)

éá (1),(2)� Q2R
Q2P2

= Q1P1

Q1T
,q ∠P1Q1T = ∠P2Q2R,�4P1Q1T ∼ 4RQ2P2.�

∠AP1T = ∠P2RT.(Ü ∠TRC = ∠TAP1�� ∠ATP1 = ∠P2RB. �

Ún 4.4 Xã 11¤«, P1, P2 ´ 4ABC ��é���Ý:, P2 'u BC

�é¡:� P ′2, AP2 �	���u,�: Q2, Q2P
′
2 �	���u,�:W,K

OP1 ⊥ AW.

M

WP2'

R

T

A'

P1

Q2

O

A

B C

P2

ã 11

y² � A′ � A'u	���é»:, A′P1 �	���u,�: T, TQ2

� BC u R,K AT ⊥ A′T.dÚn 4.3, P2R ⊥ BC.� R� P2P
′
2 ¥:.� P2Q2

¥:�M . Ï� ∠AA′P1 = ∠P2Q2R,,

∠AP1A
′ = 90◦ + ∠P1AT = 90◦ + ∠P1AC + ∠TAC

= 90◦ + ∠Q2AB + ∠TAC = 90◦ + ∠Q2RB = ∠P2RQ2,

�4AP1A
′ ∼ 4P2RQ2.dO,M©O�AA′, P2Q2¥:,�4OP1A

′ ∼ 4MRQ2.

�

∠OP1A
′ = ∠MRQ2 = ∠TQ2W = ∠TAW.
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�d AT ⊥ A′P1,� OP1 ⊥ AW. �

dÚn 4.4,4ABC� Schiffler: S÷vOS ⊥ AE0,=AE0R�u4ABC

�î.�.

nnnþþþ, d IH1 ²1u 4ABC �î.�, AE0 R�u 4ABC �î.�,�

AE0 ⊥ IH1.�¯K�y.
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