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K:

¯K 0.1 Xã 1,4ABC¥, I�S%,O�	%,E ∈ BI∩AC,F ∈ CI∩AB.

I ∈ UV ,� UV ⊥ OI, U ∈ EF, V ∈ BC.y²: IV = 2UI.

ã 1

2017c 8� 24 F, 7[P�3“·�OAÛ”�&ú¯ÒþuL
��K:

¯K 0.2 Xã 2,4ABC¥,AHa�p,Xa�AHa¥:,E = BXa∩AC,F =

CXa ∩ AB. Xa ∈ UV ,� UV ⊥ OXa, U ∈ EF, V ∈ BC.y²: XaV = 2UXa.

ã 2
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1 êÆ#(�

http://www.nsmath.cn/xszl


)öuyùü�K(��~�q,u´ÐmïÄ.

I. ýýý������£££

�Bu1©,ØAÏ`²	,�½e�i1¤�L�AÛ¿Â:

4ABC¥, Ma,Mb,Mc ©O� BC,CA,AB �¥:. Xa, Xb, Xc ©O�p

AHa, BHb, CHc �¥:. O, I,H,G,K ©O�	%,S%,R%,%,�Ý%.

Pn>�©O� a, b, c.�±�� p,S���» r,	���» R.é²¡þ�

: P ,P P 'u4ABC �m�n�/�4PaPbPc,Ù¥Pa ∈ BC� (P 6= X).P

P ∗� P 'u4ABC ����Ý:.2� BPa

CPa
= ap,

CPb

APb
= bp,

APc

BPc
= cp.

3�²
: P Ú 4ABC �Ä:þ,·�^ ∠1 � ∠12 ©O�Lã 3¥¤

«��,^ÎÒ [x]�L cot∠x(x = 1, 2, · · · , 12):

ã 3

��BQã,·�Ú\±e½Â:

½Â 1.1 éu²¡þ?¿ 4ABC, SÜ�: P , U ∈ PbPc, V ∈ BC �

UPV ⊥ OP . e PV = 2PU , K¡ P 'u A − BC äk5� Ω. e P 'u

A−BC,B−CA,C −ABÑ÷v5� Ω,¡ P 'u4ABC ÷v5� Ω.3�²


n�/Ú: P ��¹e,{P� P ÷v5� Ω.�
î>,5½	%÷v5�

Ω,�e PbPc �BC, BC ⊥ OP ,K: P 'u A−BC äk5� Ω.

5:� P 3n�/	�,k��aq�(Ø,��¹�õ,Ã{���Þ.e

©¥)ö�´�Ä: P 3/S��¹.

y3�Ñ�©I�^���
Ù§½Â½Ún:

½Â 1.2 ²¡þ�:'u��n�/�m�n�/��n�/�ßÀ¶¡

�T:'uTn�/�nnn���555444���(trilinear polar).

Ún 1.3 ({{{���éééÜÜÜ½½½nnn) 4ABC¥,:X�AB>þ�:,�XA : XB =

www.nsmath.cn 2



m : n, ∠CXB = α, ∠ACX = β,K(m+ n) cotα = n cot∠A−m cot∠B,

m cot β = (m+ n) cot∠C + n cot∠A.

y² � CD ⊥ ABu D.� CD = h,Kk

AX = h cot∠A− h cotα,BX = h cot∠B + h cotα,

dK�mXB = nXA,|^þª��

(m+ n) cotα = n cot∠A−m cot∠B.

� XE � BC � AC u E,d²1��5�� AE : CE = m : n,5¿�

∠AEX = ∠C,34CAX ¥é AC >þ�: E ¦^þ¡�(Ø=�

m cot β = (m+ n) cot∠C + n cot∠A.

�Ún¼y! �

ã 4

Ún 1.4 �P ´4ABCS�:,K BPa

CPa
=

S4ABP

S4ACP
,Ù¥ S4XY ZL«4XY Z

�¡È.

T(ØN´y²,3dØ2Kã.

Ún 1.5 4ABC ¥, : A,B,C 'u �O ���©O� BC,CA,AB u

P,Q,R.K P,Q,Rn:��(V#��),� PQR ⊥ OK.

y² Xã 5,d4��Ä�5����Iy²K 'u �O�4�L P .

ò� AK ��Ou F ,du AK ´4ABC � A−� ¥�,� ABFC �N

Úo>/,dNÚo>/�5�� A,F 'u �O�ü^����� BC n��

:,l PF ´�O ���[1].

5¿� AF � P 'u �O�4�,K P 'u �O�4�LK,lK 'u

�O�4�L P .�Ún¼y! �
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Ún 1.6 � P ´4ABC S�:, P 3n>�Rv� D,E, F .K

CD =
PE + PD · cos∠C

sin∠C
.

y² � ∠C ´b�½���,L P � AC �²1�� BC u X,L X �

AC �R�,Rv� Y .K

PE

sin∠C
=

XY

sin∠C
= CX,PD · cot∠C = PD · cot∠PXD = DX.

�

CD = DX +XC = PD · cot∠C + PE · csc∠C =
PE + PD · cos∠C

sin∠C
.

� ∠C ´ð��,

PE

sin∠C
=

XY

sin∠C
= CX,PD · cot∠C = −PD · cot∠PXD = −DX,

�

CD = −DX +XC = PD · cot∠C + PE · csc∠C =
PE + PD · cos∠C

sin∠C
.

Ún¼y! �

ã 6

½Â 1.7 (nnn������III) ²¡þ?��� 4ABC,n��I´�|kS�n

�ê,§´4ABC ¤3²¡þ�:�n>�k�ål�'�.ùn>�^S�

½� BC,CA,AB,ål���±�>��	�{�����.?�:P�n
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��I±(x : y : z)P�,~X%�n��I� ( 1
a

: 1
b

: 1
c
).

Ún 1.8[2] �pØÜ�n: P,Q,R'u4ABC �n��I� (x1 : y1 :

z1), (x2 : y2 : z2), (x3 : y3 : z3),K P,Q,Rn:���du∣∣∣∣∣∣∣∣∣
x1 y1 z1

x2 y2 z2

x3 y3 z3

∣∣∣∣∣∣∣∣∣ = 0.

II. nnn���555444������éééuuu—–555��� Ω������������ddd^̂̂���

¯K 0.1 Ú¯K 0.2 ��q5éu
)öéu���¹�g�.Ø
S%Ú

p¥:,%!R%�÷v5� Ω.3y²ùA�¯K��ÿ,)öuy§��

y²�{ÑØ���,ù�¯K����q5Ø��.u´)öm©g�,½N

k������{,éùa¯KÑUk�.

2017 c 5 � 21 F,��WÂ�²¡AÛOÐö TelvCohluy
T¯K�

n�54��m���'X,l3�½§Ýþ�«
�q5��Ï,¿ò¯K

=�¤
���B?n�¯K.

·�k5w TelvCohluy�ù�½n:

½n 2.1[3] 4ABC¥,�: P �n�54�� t,L P � t�²1�� PbPc

u U,BC u V ,K PV = 2PU .

ã 7

y² Xã 7, PbPc� BC u J , PaPb� ABuK, UV � JAu L.

5¿� CPbAPBPa´��o>/,��o>/��^é���,�^é

��NÚ©�,� B,A, Pc, K �NÚ:�,¤± JV, JL, JU, JK ¤NÚ�å.q

LV � t,u´ U � LV ¥:.
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aq�� JB, JU, JP, JA¤NÚ�å,u´ V, U, P, L¤NÚ:�,dNÚ

:��5�� LU · PV = PU · LV .

q LV = 2LU ,�\þ¡�ªf�� PV = 2PU . �

½n 2.1 �_ 4ABC ¥,�: P �n�54�� t,L P ����� PbPc

u U ,� BC u V ,� PV = 2PU ,K UV � t.

y² Xã 7,Ek V, U, P, L¤NÚ:�,¤± U ´ LV ¥:,Ïd UV � t.

�

¯K���y²�ù��ã'~·Kk�J±?n,�ÏL½n 2.1,ù�

·KC�
���\{'é¡�·K,==z�
�xn�54��¯K.3é

õ�ÿ,½n 2.1��/{z
¯K�)�.e¡Jøn�~f.

¯K 2.2 y²S% I 'u A−BC äk5� Ω (¯K 0.1).

y² � A¤é��%� I1,aq½Â I2, I3.�4I1I2I3 �	%� O′.5¿

� I, O©O´4I1I2I3�R%!Ê:��%,� I, O,O′��.

� IaIc ∩ AC = S, IbIc ∩ BC = X.Ï� C,A, Ib, S ¤NÚ:�,� BIb²©

∠ABC,¤± BIb ⊥ BS,= S, I3, I1��. Ón X, I3, I2��.

qÏ A,C, I3, I1��,� S 3 �(ABC), �(I1I2I3)��¶þ,? SX ´ù

ü���¶,� SX ⊥ O′O, SX ⊥ OI ⇒ SX � UV .d½n 2.1, IV = 2IU . �

ã 8
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^aq��{�±y²�%�÷v5� Ω.

¯K 2.3 y²�Ý%K 'u A−BC äk5� Ω.

y² Xã 9,L A,B©O� �O���,©O� BC,AC u P,Q.

dÚn1.5, Kb, Kc, P ��, Ka, Kc, Q��,� OK ⊥ PQ.¤± PQ´K '

u4ABC �n�54�.2d½n 2.1��KV = 2KU . �

ã 9

¯K 2.4 y² Xb'u A−BC äk5� Ω.

y² ·�k5y²Xa'u A−BC äk5� Ω (¯K 0.2 ). Xã 10,ò�

FE � BC u X,� HaX ¥: Y ,� AHa � EF u Z. Ï B,C,Ha, X ¤NÚ

:�,� Y X2
a −XaA

2 = Y H2
a = Y C · Y B = OY 2 − OA2.u´ OXa ⊥ AY .=

UV � AY , V � HaY ¥:. d A,Xa, Z,Ha¤NÚ:��� XaHa = 3XaZ.

�� UV �4ZHaX,dMenelaus½n�:

UZ ·XaHa · V X
UX ·XaZ · V Ha

= 1,

K
UZ

UX
=

1

9
.

2d�� ZHa�4XUV ,dMenelaus½n�:

ZU ·XaV ·HaX

ZX ·XaU ·HaV
= 1,

K
XaV

XaU
= 2,

= XaV = 2XaU .
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ã 10

£��K,Xã 11,� Xb 'u4ABC �l�n�/�4XbaXbbXbc ,ò�

XbbXbc � BC u L,ò� XbaXbc � AC uM ,2ò� V U � AC u P ,� UV

� XbaXbc u S.

e XbaXbc � AC,´� BA = BC,d� XbV = 2XbU .

e XbaXbc � AC Ø²1,Kdc¡¯K 0.2�y²�� PXb = 2XbS,d½

n 2.1�_, ML � UV ,2d½n 2.1, XbV = 2XbU . �

ã 11

5� Ω�Qã='un�/¥,ü�:�À�é¡.d½n 2.1,·��

±wÑ5� Ω'u A,B,C �À��é¡.d?é¯K 2.4�y²ÒB´ù«é

¡5�Ny.��/,·��±�Ñ±e½n:

½n 2.5 �: P 34ABC SÜ,K P 'u A−BC ÷v5� Ω⇔ P ÷v

5� Ω.

Ïde©¥·�òØ2¦^ A − BC 9aq�PÒ,��`,:÷v5

� Ω.y3·��±�Ñ5� Ω�1���d^�:

½n 2.6 �: P 34ABC SÜ,K P 'u4ABC ÷v5� Ω⇔ P 'u

4ABC �n�54�Ú§'u4ABC 	���4�²1½: P ´4ABC 	
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%!%¥�,��.

ùd½n 2.19Ù_·K���íÑ,I�5¿	%Ø�34�,±9%

Ø�3n�54�.

½n 2.6Ø��
·�)ùa¯K���g´,���
·����©

{'��d^�. e¡·�ò±d�Ä:?�Ú=z¯K.

III. 555��� Ω���ÙÙÙ§§§���ddd^̂̂���

)öuy,¦^½n 2.15)ûùa¯K¥�,
¯Kk:åØl%.'X

y² Xa ����Ý:÷v5� Ω,d�¦^½n 2.1q�õ�$�.u´)ö

m©g��kvkÙ§�{5=zùa¯K.

½n 3.1 éu?¿� 4ABC ÚÙSÜ�: X,� X 'u 4ABC �n�

54�� a, X 'u4ABC 	���4�� b, X 'u4ABC �l�n�/Ú

�S�l�n�/�ßÀ¶� c,K a � b⇔ a � c, a � b⇔ b � c.

y² Xã 12,�X 'u4ABC �l�n�/�4DEF ,�S�l�n�

/�4GRJ .� DE ∩GR = K,AB ∩GR = M , AB ∩DE = Q,DF ∩GJ = L,

JG ∩ CA = N,CA ∩DF = P .

ã 12
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é4ADQ9�� GKM ¦^Menelaus½n,�

DG · AM ·QK
DK ·QM · AG

= 1,

l
AM

QM
=
DK · AG
DG ·QK

,

Ónk
AN

NP
=
DL · AG
DG · PL

,

¤±

a � b⇔ AM ·NP
QM · AN

= 1⇔ DK · PL
QK ·DL

= 1⇔ a � c.

2é4AGM Ú�� DKQ¦^Menelaus½n

AD ·GK ·MQ

AQ ·MK ·GD
= 1,

l
MQ

AQ
=
MK ·GD
AD ·GK

,

Ónk
NP

AP
=
NL ·GD
AD ·GL

,

�

a � b⇔ MQ · AP
AQ ·NP

= 1⇔ MK ·GL
GK ·NL

= 1⇔ b � c.

nþ��,·K¼y! �

½n 3.2 éu 4ABC ÚÙSÜ�: X, K: X ÷v5� Ω ⇔ ([6] −

[1])([3]− [8]) = ([3]− [2])([6]− [7]).

y² EXã 12,�
�yfâ½Â�:�3,·�k5y²�
AÏ�¹:

(1)� DF � AC!BA 6= BC �,

�>¤á�, AC = 2FD,= X �%,d�m>w,¤á. m>¤á�,Ï

� [3]− [8] = [3]− [2] 6= 0,¤±m>�du [6]− [1] = [6]− [7],ÃØ§´Ä�u

0,�>Ñ¤á. (Ø¤á.

(1’)� DF � AC!BA = BC �, d��>m>Ñ¤á,(Ø¤á.

(2)�GJ�AC�,d�X3�ãAC¥R�þ,�>¤á�,kBA = BC,

m>¤á; m>¤á�, ([6]− [1])([3]− [8]) = 0.

e [6]− [1] = 0,K X �	%,�>¤á;
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e [3]− [8] = 0,K BA = BC,�>¤á.(Ø¤á.

(3)� GJ � FD�

Xã 13, k F,D,C,A ��, ∠BCX = ∠BAG = ∠BCG. � UV XW ⊥

OX,U ∈ DF, V ∈ JG,W ∈ AC. d�R½n, XV = XW . �>¤á�,

XV = 2XU ⇒ DX = DG,FX = FJ .� BC ⊥ XG,AB ⊥ XJ .�X´R%,

m>¤á.

m>¤á�, ([3] − [2])([6] − [7]) = 0.� [3] = [2]�, BA = BC,�>¤á;

� [6] = [7]�, X �R%,Xã 13, XV = XW,UX = UV ⇒ XW = 2XU .�>

¤á.(Ø¤á.

�n|� DF,GJ,CA;DE,GR,BA;EF, JR,BC z�|¥?ü^��Ñ

Ø²1�,Xã 12,k

sin(∠1− ∠6)

sin∠1
=

AG

MG
,
sin(∠7− ∠6)

sin∠7
=
DG

KG
.

�

MG

KG
=
AG · sin∠1 · sin(∠7− ∠6)

DG · sin∠7 · sin(∠1− ∠6)
,
NG

LG
=
AG · sin∠2 · sin(∠8− ∠3)

DG · sin∠8 · sin(∠2− ∠3)
.

d½n 2.6, ½n 3.1, XH = 2XI ⇔ LK �MN ⇔ MG
KG

= NG
LG

,�\þª,

MG

KG
=
NG

LG
⇔ sin∠1 · sin(∠7− ∠6)

sin∠7 · sin(∠1− ∠6)
=

sin∠2 · sin(∠8− ∠3)

sin∠8 · sin(∠2− ∠3)

⇔ cos∠6− sin∠6 · [1]

cos∠6− sin∠6 · [7]
=

cos∠3− sin∠3 · [2]

cos∠3− sin∠3 · [8]

⇔ [6]− [1]

[6]− [7]
=

[3]− [2]

[3]− [8]

⇔ ([6]− [1])([3]− [8]) = ([3]− [2])([6]− [7]).

nþ,3?Û�¹e,�·K¤á. �

ã 13

íØ 3.3 éu 4ABC ÚÙSÜ�: X, K: X ÷v5� Ω ⇔ ([4] −
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[5])([1]− [10]) = ([4]− [9])([1]− [6])⇔ ([5]− [4])([2]− [11]) = ([5]− [12])([2]− [3]).

íØ 3.4 �: P 3 4ABC SÜ,K P 'u 4ABC ÷v5� Ω ⇔ ([1] −

[7])([3]− [2]) = ([2]− [8])([6]− [1]).

y² d½n 3.2,: P 'u4ABC ÷v5� Ω

⇔ ([6]− [1])([3]− [8]) = ([3]− [2])([6]− [7])

⇔ ([6]− [1])([3]− [2] + [2]− [8]) = ([3]− [2])([6]− [1] + [1]− [7])

⇔ ([1]− [7])([3]− [2]) = ([2]− [8])([6]− [1]).

·K¼y! �

íØ 3.5 �: P 3 4ABC SÜ,K P 'u 4ABC ÷v5� Ω⇔ ([3] −

[11])([5]− [4]) = ([2]− [3])([4]− [12])⇔ ([5]− [9])([1]− [6]) = ([6]− [10])([4]− [5]).

²L½n 3.2�=�,·�®²ò5� Ω=����n�ªf
.�Ù¥�

9 [7], [8]�a�ØÐ?n�{��.e¡·�ÏLA�½n�Øù
{��.

½n 3.6 ([1]− [7])(ap − apbp) = ([2]− [8])(1− apbp).

y² dÚn 1.3,¿d apbpcp = 1��:

[1] =
a

BPa

· cot∠A+
CPa

BPa

· cot∠B =
1 + ap
ap

· cot∠A+
1

ap
· cot∠B

[2] =
a

CPa

· cot∠A+
BPa

CPa

· cot∠C = (1 + ap) · cot∠A+ ap · cot∠C

[7] =
b

APb

· cot∠APaC +
CPb

APb

· [2] =
bp + 1

ap + 1
· (cot∠B − ap · cot∠C) + bp · [2]

= bp · (1 + ap) · cot∠A+
bp + 1

ap + 1
· cot∠B + apbp · cot∠C

[8] =
c

APc

· cot∠APaB +
BPc

APc

· [1]

= (
1

cp
+ 1) · ( 1

ap + 1
· (ap · cot∠C − cot∠B)) +

1

cp
· [1]

= (
1 + ap
apcp

) · cot∠A+
1− apcp

apcp(ap + 1)
· cot∠B +

ap(cp + 1)

cp(ap + 1)
· cot∠C

= bp(1 + ap) · cot∠A+
bp − 1

ap + 1
· cot∠B +

apbp + 1

bpcp + 1
· cot∠C

��,�n�:

[1]− [7] = (1− apbp) · (
1 + ap
ap

· cot∠A+
1

ap(1 + ap)
· cot∠B +

ap
1 + ap

· cot∠C)

[2]− [8] = (1− bp) · ((1 + ap) · cot∠A+
1

1 + ap
· cot∠B +

a2p
1 + ap

· cot∠C)
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u´k ([1]− [7])(ap − apbp) = ([2]− [8])(1− apbp). �

íØ 3.7 ([3]− [11])(ap − 1) = ([4]− [12])(ap − apbp), ([5]− [9])(apbp − 1) =

([6]− [10])(ap − 1).

íØ 3.8 [1]−[7]
[2]−[8] ´��ØCþ.

½n 3.9 �: P 34ABC SÜ,K P 'u÷v5� Ω´ [1] + [3] + [5] =

[2] + [4] + [6]�¿©7�^�.

y² ky²Xe�Ún:

ÚÚÚnnn 3.10 �: P 3 4ABC SÜ,P P � BC!CA!AB �ål©O�

da!db!dc.K

([4]2 − [5]2)d2a + ([2]2 − [3]2)d2b + ([6]2 − [1]2)d2c = 0.

y² � P 3 BC!CA!ABþ�Rv� Da!Db!Dc.Kk

([4]2 − [5]2)d2a + ([2]2 − [3]2)d2b + ([6]2 − [1]2)d2c = 0

⇔ (
DaC

2

d2a
− DaB

2

d2a
) · d2a + (

DbA
2

d2b
− DbC

2

d2b
) · d2b + (

DcB
2

d2c
− DcA

2

d2c
) · d2c = 0

⇔ PC2 − PB2 + PA2 − PC2 + PB2 − PA2 = 0

Ún�y.

£��K, � x = S4BCP!y = S4ACP!z = S4ABP . dÚn 1.4, ap =

z
y
, bp = x

z
, cp = y

x
.

ky²¿©5. díØ 3.4,íØ 3.5,½n 3.6ÚíØ 3.7,

([6]−[1])(ap−apbp) = ([2]−[3])(apbp−1), ([2]−[3])(1−ap) = ([4]−[5])(apbp−ap),

�k

[6]− [1] : [2]− [3] : [4]− [5] = apbp − 1 : ap − apbp : 1− ap

=
x

y
− 1 :

z

y
− x

y
: 1− z

y

= x− y : z − x : y − z. (1)

d x− y + z − x+ y − z = 0� [6]− [1] + [2]− [3] + [4]− [5] = 0,¿©5¼y.

25y²7�5. dÚn 3.10,

([2]2 − [3]2)d2b + ([6]2 − [1]2)d2c = ([5]2 − [4]2)d2a = d2a([5]− [4])([5] + [4]). (2)

ù�|^ [5] − [4] = [2] − [3] + [6] − [1], ª(2) = ([5] + [4])([2] − [3] + [6] −
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[1])d2a =([2]− [3])([5] + [4])d2a + ([6]− [1])([5] + [4])d2a.�n�

([2]− [3])([5] + [4])d2a − ([2]2 − [3]2)d2b = ([6]2 − [1]2)d2c − ([6]− [1])([5] + [4])d2a,

�du

([2]− [3])(([5]+ [4])d2a− ([2]+[3])d2b) = ([6]− [1])(([6]+ [1])d2c− ([5]+[4])d2a). (3)

5¿� z = 1
2
c · dc = 1

2
([1] + [6])d2c ,Ón y = 1

2
([2] + [3])d2b , x = 1

2
([4] + [5])d2a.

�\ (3)ª¿z{� (x− y)([2]− [3]) = (z − x)([6]− [1]).d x!y!z�é¡5,

� (1)ª¤á.díØ 3.4!íØ 3.5�¿©7�5��7�5¤á.

nþ,½n�y. �

T½n�y²��,ekÖöUÏLÙ§�{��y²T(ØØÏL½

n 3.2,@ò4�{zy²L§.

íØ 3.11 �: P 34ABC SÜ,K P ÷v5� Ω⇔ P ∗÷v5� Ω.

íØ 3.12 �: P 3 4ABC SÜ, K P 'u 4ABC ÷v5� Ω ⇔

cot∠PMaC + cot∠PMbA+ cot∠PMcB = 0.

TíØ�y²�I^�½n 3.9ÚÚn 1.3.

½n 3.13 �: P 34ABCSÜ,K [1]+[3]+[5] = [2]+[4]+[6]⇔ P,G, P ∗

��.

y² � P �n��I� (x : y : z),K P ∗(yz : xz : xy).,kG(bc : ac : ab).

dÚn 1.8,m>�du ∣∣∣∣∣∣∣∣∣
bc ac ab

yz xz xy

x y z

∣∣∣∣∣∣∣∣∣ = 0,

= bcx(y2 − z2) + cay(z2 − x2) + abz(x2 − y2) = 0.

� P 3n>þ�R�,Rv©O� D,E, F .dÚn 1.6,¿5¿�

[2] =
AE

PE
=

z+y cos∠A
sin∠A

y
=

z

y sin∠A
+ cot∠A =

2zR

ya
+ cot∠A

��,K�>�du

[4]− [3] + [2]− [1] + [6]− [5] = 0⇔ y

xc
− x

yc
+

z

ya
− y

za
+
x

zb
− z

xb
= 0

⇔ bcx(y2 − z2) + cay(z2 − x2) + abz(x2 − y2) = 0,

·K¼y. �
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½n 3.14 �: P 3 4ABC SÜ, K [1] + [3] + [5] = [2] + [4] + [6] ⇔

[1]2 + [3]2 + [5]2 = [2]2 + [4]2 + [6]2.

y² ·��Iy²Xe�(Ø: ?¿4ABC 9ÙSÜ�: P ,k

[1][3] + [3][5] + [5][1] = [2][4] + [4][6] + [6][2]. (1)

5¿�n�ð�ª:

cotx cot y + cot y cot z + cot z cotx =
sin(x+ y + z)

sinx sin y sin z
+ 1,

(1)�du sin∠2·sin∠4·sin∠6
sin∠1·sin∠3·sin∠5 = 1,ù�´��m�½n. �

IV. Thomsonnnnggg���

�d,·�®²uy
NNõõ÷v5� Ω�:
,§�´Ä3,�^�

þQº

�â½n 3.13,3n�//S÷v5� Ω�: P ,Ñ¬¦� P,G, P ∗ ��.

��/,·�r�:ÚÙ���Ý:¤3��L½:(¡�“Í:”)�:�;,

��Ì��ng�.|^Ún 1.8?1O���,Ì��ng�kÊH�§:

f1x(y2 − z2) + f2y(z2 − x2) + f3z(x2 − y2) = 0,

Ù¥,Í: F �n��I� (f1 : f2 : f3).

ØJ��,±%�Í:�Ì��ng���§´(�´5� Ω����

d^�):

bcx(y2 − z2) + cay(z2 − x2) + abz(x2 − y2) = 0.

¯¢þ,§®²Ñy3½n 3.13�y²¥.y3·��Ù
,÷v5� Ω

�:(¢´3�^�þ.��/,·�¡±%�Í:�Ì��ng��

Thomsonng�(Xã 14 ).�´Ï�§k´L�AÛ5�,3 CTP[4]þkN

õ'uù^��(Ø.

V. ���(((���ÐÐÐ"""

�(�e·����5� Ω��d^�.

�4ABC SÜ�: P , UV ⊥ OP, P ∈ UV, U ∈ PbPc, V ∈ BC.� P 'u

4ABC �n�54�� a, P 'u4ABC 	���4�� b, P 'u4ABC �

l�n�/ÚÙ'u 4ABC ��S�l�n�/�ßÀ¶� c.�: P 'u
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4ABC ����Ý:� P ∗. P �n��I� (x : y : z).e¡�Ñ�X�5� Ω

��d^�:

1. UV � a

2. a � b

3. a � c

4. b � c

5. ([6]− [1])([3]− [8]) = ([3]− [2])([6]− [7])9aqªf

6. ([1]− [7])([3]− [2]) = ([2]− [8])([6]− [1])9aqªf

7. [1] + [3] + [5] = [2] + [4] + [6]

8. cot∠PMaC + cot∠PMbA+ cot∠PMcB = 0

9. P,G, P ∗��

10. [1]2 + [3]2 + [5]2 = [2]2 + [4]2 + [6]2

11. bcx(y2 − z2) + cay(z2 − x2) + abz(x2 − y2) = 0

)ö3dJÑ���'ß�,F"kÖöU
)�:

ß� 5.1 �: P 3 4ABC SÜ,: P 'u 4ABC ����Ý:� P ∗,

L P �R�u PMa ���� BC u Ta. aq½Â Tb, Tc. K P,G, P ∗ ��

⇔ Ta, Tb, Tc��,�3���k TaTbTc ⊥ PP ∗.
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VI. (((���

F"�©Uå��<Ú���J,ÚåAÛOÐö��5¿,¿�Ñ�©�

)�K��Y.3dAOa�©�P�����êÆ#(��|±.3�©��

�L§¥,)öØ=Â¼�&Ä¯K�¯W,�óL��î>5���
�½Ô

ö.

ë�©z
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