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����	��s = s�
 ��|AC| �= |BC|�
%���	! $	�
 �	 � ������� ABC ����
��	 �	�
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(����
 ) |AB| = c� |BC| = a� |CA| = b�
 = 132◦�  = 12◦�  = 36◦� s = |AD|�
s = |BE| �� ����� ����	��s = s� ���	 �� s �

s �����
	 ��� 	��
 �
 �
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  �����
 �

�
 ���	� � �
 �	 s = s�(#����� � �
 ����	 ����	��

 >  >  =⇒ a > c > b�)

�
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<)DAC =
1
2
(180◦−) =

1
2
(180◦−132◦) = 24◦

�
 � �

<)DAB = <)DAC+<)CAB = 24◦+132◦ = 156◦.

# ������� ABD �	

<)ADB = 180◦ − <)DAB − <)ABD

= 180◦ − 156◦ − 12◦ = 12◦,
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 ����
 �	 ���� <)ADB = <)ABD = 12◦

������ABD �	�
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|AD| = |AB| (1)

# ������� ABE �	

<)ABE ( = <)xBy) =
1
2
(180◦ − )

=
1
2
(180◦ − 12◦) = 84◦
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<)EAB = 180◦ −  = 180◦ − 132◦ = 48◦

�	

<)AEB = 180◦ − <)ABE − <)EAB

= 180◦ − 84◦ − 48◦ = 48◦
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|AB| = |BE|. (2)
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s = s ,
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c3 − c2(a + b) + 3abc − ab(a + b) = 0. (3)
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P�DAB − P�DAC = P�ABC,

���

1
2
s · c sin

(
90◦ +


2

)
− 1

2
s · b sin

(
90◦ − 

2

)

=
1
2
bc sin

/ · 2

⇐⇒ s · c cos

2
− s · b cos


2

= 2bc sin

2

cos

2

/
: cos


2
�= 0

⇐⇒ s · (c − b) = 2bc sin

2

⇐⇒ s =
2bc sin


2

c − b
.

'��� � ��

 ��� ���
 �
 �
 sin

2

= ±
√

1 − cos
2

�cos =
b2 + c2 − a2

2bc
� 
 �
 �����
 � �1

s =
2bc

√√√√1 − b2 + c2 − a2

2bc
2

c − b

=

√
4b2c2 · a2 − (b − c)2

4bc
c − b

,

���

s =

√
bc(a + b − c)(a − b + c)

c − b
(4)

�	 
 

 ���
�

s =

√
ac(a + b − c)(b − a + c)

a − c
(5)

�	� �� 
 � � (����
 )1

P�ABC = P�BCE − P�AEB,

���

a · c
2

sin  =
a · s

2
sin

180◦ + 
2

− c · s
2

sin
180◦ − 

2

⇐⇒ ac
2

· 2 sin

2

cos

2

=
a · s

2
cos


2

− c · s
2

cos

2

/
:

1
2

cos

2
�= 0

⇐⇒ 2ac sin

2

= as − cs ,


 ��
 ��	1

s =
2ac sin


2

a − c
=

2ac sin

2

a − c
=

2ac
a − c

√
1− cos 

2

2 3�1� � �������!�� � ��
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=
2ac

a − c

√√√√1 − a2 + c2 − b2

2ac
2

=
2ac

a − c

√
2ac − a2 − c2 + b2

4ac

=
1

a − c

√
ac [b2 − (a − c)2]

=

√
ac(a + b − c)(b + c − a)

a − c
.

8 
 �� �	 s = s������
 � � ���� (6) �(>)1

√
bc(a + b − c)(a − b + c)

c − b

=

√
ac(a + b − c)(b − a + c)

a − c
⇐⇒ (a − c)2[bc(a + b − c)(a − b + c)]

= (c − b)2[ac(a + b − c)(b − a + c)]
⇐⇒ b(a−c)2(a−b + c) = a(c−b)2(b−a + c)
⇐⇒ (a2 − 2ac + c2)(ab − b2 + bc)

= (c2 − 2bc + b2)(ab − a2 + ac)
⇐⇒ abc2 − 2a2bc + a3b − b2c2 + 2ab2c

− a2b2 + bc3 − 2abc2 + a2bc

= abc2 − 2ab2c + ab3 − a2c2 + 2a2bc

− a2b2 + ac3 − 2abc2 + ab2c

⇐⇒ ac3 − bc3 − a2c2 + b2c2 + 3a2bc

− 3ab2c + ab3 − a3b = 0

⇐⇒ c3(a − b) − c2(a2 − b2) + 3abc(a − b)
− ab(a2 − b2) = 0

⇐⇒ (a − b)[c3 − c2(a + b) + 3abc

− ab(a + b)] = 0

⇐⇒ c3 − c2(a + b) + 3abc − ab(a + b) = 0

(�	� �	 a �= b����a − b �= 0)�
 ��� �	 (5)�
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 � � � 	����	�
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 ��
�� �������

����	���	�

 ��� �

4Rrc − c2 − ab = 0 (6)

%���	! ��
 ��� � ��� (5) �
 �	 abc = 4RP�

rc =
P

s − c
� s =

a + b + c
2

� ���	 �	 R � ���� �	�

�� �� 
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	 �����
��	 ������
 ABC
���
 �����
 �
 � ��
 
���cJ �����
 � �1

c3 − c2(a + b) + 3abc − ab(a + b) = 0

⇐⇒ c3−ac2 − bc2 + 3abc−a2b − ab2 = 0

⇐⇒ 2abc − ac2 − a2b − bc2 − ab2

+ c3 + abc = 0

⇐⇒ 2abc − (ac2 + a2b + bc2 + ab2

− c3 − abc) = 0

⇐⇒ 2abc − [c2(a + b − c)
+ ab(a + b − c)] = 0

⇐⇒ 2abc − (a + b − c)(c2 + ab) = 0

⇐⇒ abc − (a + b − c)
2

(c2 + ab) = 0

⇐⇒ abc − (s − c)(c2 + ab) = 0

⇐⇒ abc − c2(s − c)
− ab(s − c) = 0

/
: (s − c �= 0)

⇐⇒ abc
s − c

− c2 − ab = 0

⇐⇒ 4RP
P
rc

− c2 − ab = 0

⇐⇒ 4Rrc − c2 − ab = 0,
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