Ellipse
Algebraic Proof
The definition of an ellipse is defined by PF1+PF2=2a.  An ellipse with a horizontal major axis will be used for this proof.  If the conic is an ellipse then the equation for an ellipse will be derived.
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Prove PF1+PF2=2a

[image: image2.wmf](

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

1

2

2

4

4

4

2

4

4

2

2

2

0

0

b

y

a

x

y

a

b

x

b

y

a

c

a

x

c

a

y

a

c

x

x

c

a

y

c

xc

x

a

xc

a

c

x

y

c

x

a

a

xc

y

c

x

a

a

xc

y

c

xc

x

y

c

x

a

a

y

c

xc

x

y

c

x

a

y

c

x

a

y

c

x

y

c

x

+

=

+

=

+

-

=

-

+

-

=

-

+

+

-

=

÷

÷

ø

ö

ç

ç

è

æ

+

-

+

-

=

÷

ø

ö

ç

è

æ

-

+

-

-

=

-

+

+

-

+

+

-

-

=

+

+

+

+

-

-

=

+

+

=

-

+

-

+

-

+

+


If the conic is an ellipse with a vertical major axis, then the equation that is derived using the same proof would be 
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