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a2 = b2 + c2 − 2bc cos
b2 = a2 + c2 − 2ac cos 
c2 = a2 + b2 − 2ab cos 
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�� �� |AB| = c�|BC| = a�|CA| = b���� �� D�E 	

F �	�� �	�� �� ������� ABC �� 	� � � ����
	�� ku(U, r)�
�� �� �� |UD| = |UE| = |UF| = r�

���� �� |CD| = x �� ��� ���� � ������ � ���� ��� �	
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	� � ��	���	�� �� |CE| = |CD| = x�
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 ��	�� � �	�	� � �� �� |AE| = |AF| = b − x
|BF| = |BD| = a − x�� � ��

|AB| = |AF| + |FB| = c = b − x + a − x

⇐⇒ x =
a + b − c
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P =
1
2
ab sin  	P = r · s = r · a + b + c
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ab sin  = r · a + b + c
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ab sin 
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2ab sin 
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(a + b − c) =
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2 cos 
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a + b + c

⇐⇒ (a + b − c)(a + b + c) = 4ab cos2 
2(


#�� cos2 
2

=
1 + cos 

2

)

⇐⇒ (a + b)2 − c2 = 2ab + 2ab cos 
⇐⇒ c2 = a2 + b2 − 2ab cos  .
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� �� �� � � ��	�	'� a = |AB|� b =
|BE|� c = |AE| 	��� PXYZ �� (��	�� �
� ��� ��

� �����	� ������� XYZ�PPQRS � �����	� ������������
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ADH � ����� �� � �������� ABE�

� � �� �� PAEB = PDJC 	PBCF = PADH�

)� �� �� PABCD = PAEBFCJDH����

a2 = c2 + b2 + 2PBEGF

= c2 + b2 + 2 · |GE| · h
= c2 + b2 + 2 · c · h
= c2 + b2 + 2 · c · b · cos(180◦ − )
= c2 + b2 − 2bc cos .
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PBEGF = 2 ·PBFE = 2 · 1
2
· c ·h = c ·h = |GE| ·h�

����� 2 · PBEGF = 2 · |GE| · h ���	�� $��
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cos(180◦ − ) =
|EK|
|BE| =

h
b
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#�� cos(180◦ − ) = − cos  ��	���	�� ��

h = −b cos �"���� �� 2 · c · h = −2cb cos �
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