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� � �� xα β≤ ≤  
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α β+
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f x f
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�� � � � � �  
��� � � � � �	 
 � α β< � 2( ) ( )( )( )f x x x x bx cα β= − − + + � 

(1) � 2 4 0b c− < �� 2x bx c+ + � � ��α γ β< < ��

2( ) ( )( )( ) 0f b cγ γ α γ β γ γ= − − + + < �� � � 

(2) � 2 4 0b c− ≥ �� 2 0x bx c+ + = � � � � �� 2 2( )x bx c x α+ + = − � 2( )x β− �

( )( )x xα β− − �� 2 2( )x bx c x α+ + = − �� 3( ) ( ) ( )f x x xα β= − − ��α γ β< < ��

3( ) ( ) ( ) 0f γ γ α γ β= − − < �� � �� � � 2 2( )x bx c x β+ + = − �  ! " � # $ % � 

� 2 ( )( )x bx c x xα β+ + = − − �&' 2( ) (( )( ))f x x xα β= − − � 
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2
x x
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α β α β− + −
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2
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β α α β−

≥ − − �& 2 2 4( ) ( ) ( ) ( )
2 2 2 2

f
α β α β α β β αα β+ + + −

= − − = ��

2 2( ) ( ) ( ) ( )
2

f x x f x
α β α β+

≥ − − = �/ 0 + 1 2 3 � 4 5 6 7 8 x xα β− = − �.
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�: D E ,i j F @ descent( i j≠ ) 

    (i) i ja a>  G 1, ,i j ja a a +  H 3 ? I � J K @ 1i j ja a a +> >  L M � 9 : 6 7  

 

    (ii) i ja a< G 1, ,i i ja a a+ H 3 ? I � J K @ 1j i ia a a +> >  L M � 9 : 6 7 N �N
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�N 1
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 O H n ? I J K P Q R K S 1 8  1, 2,3, , n�  

  � 3n = �� 4 T; U  
    123,132, 231,312  

  
 � n k= �; U V �1
2
k +    T 

   � 1n k= + � 
    W X 1, 2,3, , k� W ; Y �O 8 1 2 ka a a� 9 : 6 7 �( Z � [ \ ] > � 1 ? descent. 

  (i) 1 2 ka a a� ^ � descent � 1k + 	 M _ ` a b c d �L M � 1k + T; U � 

  (ii) 1 2 ka a a� �� ? descent O / 8 i�� 1k + e f _ g ia h 1ia + i j �L M k �l �

_ U �m V �
1

1 1
2 2
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k
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N N ( � n o p U - [ �1
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�

�
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6 = > DE � ? @ 04
: ; A = � � ��B= > � � � �C���4
A = � � ��B

= > � � � �C���4/� D �
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Q
AQ

+
C

E F G 6 0H I 
% J K H I /�

����

������������ L M N

0 1 1
0 2 0
2 1 3

A
  =   − 


� J O P 9 Q R I S
: ; M N nA E ? 0T �
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W X 2log 100na > / 
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� �� �� � � � � �  � ! "# � 
� $ � � �� � � 
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01 ABC∆ 2 �1� 3 4� 5 6 3 7 AB8 AC � 9 4
: ; BCDE // 
< ��4

6 = > DE � ? @ 04
: ; A = � � ��B= > � � � �C���4
A = � � ��B

= > � � � �C���4/� D �
BR
AR

Q
AQ

+
C

E F G 6 0H I 
% J K H I /�

�� � � � �(�)� 

F, G ����� BC ��� 	  
�� PF//�� AB, �� PG//�� AC� 

PF = DB, PG = EC. 


 AB  = k BD�� DE // BC� 

�   AC  = k EC ��

 

1
C

−=
−

=
CQ
AC

CQ
CQAC

Q
AQ

�� � � 1
BR

−=
BR
ABAR

� 

 

� BGPBCQ ∆∆ ��� �� 
BC
BG

Q
PG
=

C
� 

CQk
AC

CQ

AC

CQ
EC

Q
PG

BC
BG k

====

1

C
� 

� � �
BRk

ABPF
BC
CF

==
BR

� 

� PFGABC ∆∆ ��� �PF = DB � AB  = k BD�� �� BC  = k FG � 

F G

Q
R

D

CB

A

E

P
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kBC
BCBC

BC
FGBC

BC
CF

BC
BG k 1

1
1

+=
+

=
+

=+ � 

� 
kBRk

AB
CQk
AC

BC
CF

BC
BG 1

1+=+=+  

�� � 1+=+ k
BR
AB

CQ
AC

 

� 1212 −=−+=−+=+ kk
BR
AB

CQ
AC

BR
AR

CQ
AQ

� 

�� � � � �(�) 

� AP
����

�BC � � T �� � 	 
 � � 

1
AR BC TP
BR CT AP

• • =  �� ABT� �

1
AQ BC TP
CQ BT AP

• • =  �� ACT� �

� � �� ( )
AR AQ AP CT BT AP AD
BR CQ BC TP TP BD

+
+ = = = �

�� � � � �(�) 

� AP
����

�BC � � T 

,
AR APB
BR BPC
=
�

�

AQ ACP
CQ BPC
=
�

�

 

� � AR AQ APB APC AP AD
BR CQ BPC TP BD
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