                      The Concept of Conjugate ratio and Its Applications

1.  The concept of conjugate ratio
1.1 The concept of vectorial ratio
If 
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 is an angle from CD to AB,then 
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 is defined the vectorial ratio from vector 
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1.2 The concept of conjugate ratio

If 
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 is an angle from the positive horizontal axis to line l,A and B are two points of l ,a and b are their complex numbers respectively，then 
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    If 
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 is defined as l’s conjugate ratio.

2. The line’s equation
2.1 The line’s general equation  
2.1.1  If  a≠0,b≠0 ,c≠0 and 
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,then the equation 
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is that of a line.
2.1.2  If  a≠0,b≠0 ,c=0 and 
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,then the equation 
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Is that of a line through fix origin.
2.2 the line’s standard equation  
If a is a complex number,αis a real number,then the equation 
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 is defined as the line’s standard equation.
2.3 The line’s equation in form of a point and conjugate ratio 

2.3.1If a line’s conjugate ratio is 
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,its one point is 
[image: image16.wmf]0

Z
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2.4 The line’s equation in form of two points

if  A and B are known ,then AB’s equation will be
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2.5 The conjugate ratio 
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 of line l: 
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3 Conclusions about angles
3.1 If 
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 is an angle from line CD to AB, then 
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3.2  If 0
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3.3 
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3.4  AB⊥CD
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4  A distance from Point P to line l: 
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  4.1 If H is P’s orthocenter on l, then
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5 The conjugate ratio of a secant or tangent line 
5.1 If A and B are two points of a circle 
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Especially, if the center of the circle is origin, then  
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Furthermore, if r=1,then 
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line AB’s equation will be 
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5.2  If line l touches the circle 
[image: image39.wmf](

)

(

)

2

000

:

Zzzzzr

--=

d

 at A ,then 
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Especially, if the center of the circle is origin, then
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Furthermore, if r=1,then  
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line l’s equation will be 
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Applications

Butterfly Theorem

Given a chord EF of a circle, draw any other two chords AB and CD passing through its midpoint. Call the points where AD and BC meet EF P and Q. Then M is also the midpoint of PQ.
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Proof

  Let real axis pass through P and the centre of the circle, imaginary axis pass through the centre of the circle, let the radius of the circle be 1.Then
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Interior Angle Bisector Theorem
In triangle ABC,the Interior Bisector of angle A cut BC at D.Then
(1) AB:AD=BD:CD；（2）
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Proof

  Let real axis pass through P and imaginary axis A, then a=0,d=
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From last conclution, we’ll have 
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One circle cut another one at P and Q.A line passing through P cut the first circle at A, the second at B. Then

(1) the ratio of AQ:BQ is a constant;(2)
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 is a constant.
Proof 

  As the figure show,let real axis pass the centres of the two circles, imaginary axis pass one centre of one circle. Let the radiuses are 
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