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3 4ABC ¥, AB 6= AC. : A ¤éA���� �J ©O���

BC,CA,AB ��u: D,E, F . :M ´�ã BC �¥:, : S 3�ã SM þ,

�÷v AS +DS = AE. y²:

MS

SJ
=

√
BD · CD
JD

.

·�5¿� AE = 1
2
(AB +BC + CA) = AB +DB = AC +DC. �

AS +DS = AB +DB = AC +DC. (1)

3IO)�¥, dª (1) =íÑò (½]) o>/ ABDS,ACDS þ��	

�o>/. �Ä§�����, ¿3dÄ:þÐmy².

¯¢þ, dª (1), ·��U¬�g,/��: S 3± A,D ��:,4ABC

�±���¶��ý�þ. e¡·��Ñ�«/Ïuý��)�. �d, ·�ò

ÂvFÏ: 2018-08-08.
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^�Xek'ý��AÛ5�.

5� I 3ý� Γ ¥, � F1, F2 �Ùü�:, : O � Γ �¥%, �� l ´:

F2 éA Γ �O�, �ã AB ´ Γ �^L F2 �u, : J �4AF1B � F1-�%.

:M ´�ã AB �¥:, K JA, JB ´ Γ ���� O,M, J ��.

y² d: J �4F1AB � F1AB � F1-�%� JA ´ ∠F1AF2 �	�²

©�, �dý��1Æ5��� JA � Γ ���; Ón�y JB �´ Γ ���.

dý�1�½Â�: AF1 + AF2 = BF1 +BF2, �

AF2 =
1

2
· (BF1 +BA− AF1).

l: F2 ´���� J u> AB ��:, � JF2⊥AB.

� �(I) ´4AF1B �S����> AB u: D§K:M ´�ã DF2 �

¥:.

�: F2 'u: J �é¡:� F
′
2, K F

′
2 3���� J þ, � �(J) 3: F

′
2

?�����(I)3:D ?���(AB)²1, �(I),�(J)'u: F1  q. �

D,F
′
2 ´þã qC�e�éA:. l F1, D, F

′
2 ��.

q: O,M, J ©O´�ã F2F1, F2D,F2F
′
2 �¥:, � O,M, J ��. �
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5� II �: P �ý� Γ¤3²¡þ��:, �: P 3 Γ	. L P � Γ�

ü^��, �:ë�P� l. L: P ���©O� Γ u: A,B, � l u: C. K

A,B;C,P ´NÚ:�.

y² ± P ��:, �� PBA � x ¶ïá²¡���IX. ^ xX , yX ©

OL«²¡þ: X �îp�I.

�ý���§�:

Ax2 +By2 + Cxy +Dx+ Ey + F = 0, A,B 6= 0.

K l ��§�:

Dx+ Ey + 2F = 0.

du l � x ¶k�: C, � D 6= 0, � C ��I� (−2F
D
, 0).

d yA = yB = 0, : A,B 3 Γ þ�: xA, xB ´�§ Ax2 +Dx+ F = 0 �ü

�. d Viete ½n:

xA + xB = −D
A
, xA · xB =

F

A
.

u´,

(xA − xC) · xB + (xB − xC) · xA = 2xA · xB − (xA + xB) · xC

=
2F

A
− (−D

A
)(−2F

D
)

= 0.

ù`²
CA

CB
= −PA

PB
.

� A,B;C,P ´NÚ:�. �

5 5� II ��±^��C�?n. du��C���',NÚ:�3��

C���E´NÚ:�,òý� Γ ���C�C¤�,��I�Ä Γ ����/.
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�: S, T ´�� l � Γ �ü��:, Kk

4PSB ∼ 4PAS;4PTB ∼ 4PAT.

u´,

CA

CB
= −|S4SAT |
|S4SBT |

= − |AS| · |AT |
|BS| · |BT |

= −|AP |
|PS|

· |PT |
|PB|

= −PA
PB

,

ùp, S4SAT , S4SBT, ©O�4SAT,4SBT �¡È.

� A,B;C,P ´NÚ:�. �

y3�Þ�K��
){, Jø){�þ´·?��?�Æ).

){ 1 (���ÒÒÒ, xxxáááÕÕÕ)

�: O ´�ã AD �¥:, Γ �± A,D ��:, L B,C, S �ý�.

d: J ´ 4ABC � A-�%95� I � JB, JC ´ Γ ���, � O,M, J

��.

��� OM � Γ �,��:� T. d5� II �: T, S;M,J ´NÚ:�.

q: O ´�ã ST �¥:, dNÚ:�5�k

OM ·OJ = OS2.

u´,
MS

SJ
=
OS −OM
OJ −OS

=

√
OM ·OJ −OM
OJ −

√
OM ·OJ

=

Ê
OM

OJ
.

�4ABC �S%�: I, S�� �(I) �> BC u:K; : I 'u:M �

é¡:� I ′, K I ′, J,D ��.

ey: I ′M �OD.

�:K 'u: I �é¡:�K ′, Ó5� I y²� A,K ′, D ��.

:M, I ©O´�ã DK,KK ′ �¥:, �MI �DK ′, = I ′M �OD.

q5¿�, ∠BI ′D = ∠CIK = ∠JCD, � Rt4BI ′D ∼ Rt4JCD.
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u´,
BD

DI ′
=
JD

DC
⇒ DI ′ =

BD ·DC
JD

,

l

MS

ST
=

Ê
OM

OJ
=

Ê
DI ′

DJ
(I ′M ‖ OD)

=

√
BD · CD
JD

.

�

5 yÑ MS
SJ

=
q

OM
OJ
�, ��±/Ï{ü�n�O��¯�y²Ñ(Ø,

ù´Ï�

OM

OJ
=

ha
ha + 2ra

=
2S
a

2S
a

+ 4S
b+c−a

=
b+ c− a
a+ b+ c

=
BD · CD
JD2

.

ùp ha, ra ©O� 4ABC ¥L A �p��ã��: A ¤éA������

».

eéý���
Ä�5���ÙG, þãy²´g,�.

�/Ïý��Ã{3�Ð?�²¡AÛy²¥¿Ø~�. �mý�5�Ø

!, ·�3�ÑIO�ã/�, N´ßÿ AS,DS 'u BC �Y�´pÖ�.

ò� AS ��ã JD u�:W , Kk SD = SW. u´,

AW = AS + SW = AS + SD = AE.

·��ÄÓ�{.
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){ 2 (xxxáááÕÕÕ)

P4ABC n>� a, b, c, �Ø�� b < c.

± A ��%, AE(= a+b+c
2

) ��»�ã��ã JD u�:W .

� AW � JM , BC ©O�u: S ′, U . �: A 3> BC þ�ÝK�: H.

,k

DM =
1

2
· (c− b); MH =

1

2a
· (c2 − b2);

JD =
2S4ABC

b+ c− a
=

ÈQ
(a+ b− c) · (a+ b+ c)

2(b+ c− a)
;

AH =
2S4ABC

a
=

ÈQ
(a+ b− c) · (a+ b+ c)

2a
.

Ù¥
Q
L«Ì�È.

 sin∠WAH = DH
AW

=
c−b
2a
·(a+b+c)
a+b+c

2

= c−b
a
, �

UH = AH · tan∠WAH

=

ÈQ
(a+ b− c) · (a+ b+ c)

2a
· c− bÈ

(a+ b− c)(a+ c− b)

=
c− b
2a
·
È

(b+ c− a)(b+ c+ a);

DW = AW · cos∠WAH − AH

=
a+ b+ c

2a
·
È

(a+ c− b)(a+ b− c)−
ÈQ

(a+ b− c) · (a+ b+ c)

2a
.
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dMenelaus ½n, k

WS ′

S ′M
=
WJ

JD
· DM
MU

=

�√Q
(a+b−c)·(a+b+c)

2(b+c−a) − a+b+c
2a
·
È

(a+ c− b) · (a+ b− c)
√Q

(a+b−c)·(a+b+c)

2(b+c−a)

+
1
2a
·
ÈQ

(a+ b− c) · (a+ b+ c)√Q
(a+b−c)·(a+b+c)

2(b+c−a)

�
·

c−b
2

c2−b2
2a
− c−b

2a
·
È

(b+ c− a)(b+ c+ a)

=
1−
√

(b+c−a)(b+c+a)

a
+ b+c−a

a

c+b
a
−
√

(b+c−a)(b+c−a)
a

= 1.

u´ S ′D = S ′U = S ′W. l

AS ′ + S ′D = AS ′ + S ′W = AW = AE = AS + SD.

q: S ′ � S þ3�ã JD þ, � S ′ � S Ü. K

MS

SJ
=
DM

JD
· cot∠JDS

=
c−b
2
·
√

(a+b−c)(a+c−b)
c−b

JD

=

q
a+b−c

2
· a+c−b

2

JD

=

√
BD · CD
JD

.

�

5 ù�)��*ü5ØX){ 1, �¢^5�r.

d	, ·�*	�y�(Ø, �·�
 MS
SJ
�'�, ddO(�(½
: S

� �, Ïk�±ÀJÓ�{9 Stewart ½n\±O�. �¢Sþ^ Stewart

½nL«Ñ SD �(J´�Òe@�Ò�/ª, 3Ø��z{(JcØN´�

�Ò. e¡0��«�{|©7L
ù�:.

){ 3 (ÇÇÇ«««ÁÁÁ)

a, b, c Óþ½Â, ¿P MS
SJ

= λ(λ ∈ R+).

d Stewart ½n, k

DS2 =
λ

λ+ 1
· JD2 +

1

λ+ 1
·DM2 − λ

(λ+ 1)2
· JM2, (1)

AS2 =
λ

λ+ 1
· JA2 +

1

λ+ 1
AM2 − λ

(λ+ 1)2
· JM2. (2)
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(2)− (1) �

(AS − SD) · AE = AS2 − SD2

=
λ

λ+ 1
· (JA2 − JD2) +

1

λ+ 1
· (AM2 −DM2)

=
λ

λ+ 1
· AE2 +

1

λ+ 1
· AE · b+ c− a

2
,

=

AS − SD =
λ

λ+ 1
· b+ c+ a

2
+

1

λ+ 1
· b+ c− a

2
.

q

AS + SD =
b+ c+ a

2
,

�

SD =
a

2(λ+ 1)
=

BM

λ+ 1
.

�£ (1) �n�:

BM2 = λ2 · JD2 +DM2,

l

λ2 =
BM2 −DM2

JD2
=

(BM −DM)(MC +DM)

JD2
=
BD ·DC
JD2

.

q λ > 0, � λ =
√
BD·DC
JD

. �

5 þ¡){¥¿vké (1), (2) m�Ò�\5¦) λ. ´ÏL²���,

|^ AS + SD ®�í� AS − SD, l)� AS, SD, 2¦) λ, ;�
�O�

þÚE,�z{.
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��, ·�5¿�5� I, II ½Ùéó�5�é����g�þ¤á. Ï

d, ù�·Kéu����g�E,¤á. ·�w�eÙ3V�¥���:

34ABC ¥, AB 6= AC. ÙS��� I �> BC,CA,AB u:D,E, F. :

M ´�ã BC �¥:, : S 3�ã IM þ, �÷v AS − SD = AE. y²:

MS

SI
=

√
BD ·DC
ID

.

y²´���, 3�Öö��öS.

�� a�þ°oG��Û�uP�c["�
�©¿JÑ��B?U¿

�.
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