
> > 

> > 

> > 

> > 

> > 

> > 

> > 

> > 

(1.1)(1.1)
> > 

> > 

> > 

> > 

> > 

> > 

> > 

> > 

> > 

> > 

(1.2)(1.2)

> > 

> > 

(1.3)(1.3)

> > 

(1)(1)

Some symbolic calculations used in the paper "Four-body co-
circular central configurations" by Josep M. Cors and Gareth E. 
Roberts, to appear in Nonlinearity.

This confirms the factorization given in the proof of Lemma 3.2.

Trapezoid: Rigorous Bound, y > 9/10

0

This shows that the level curve T = 0 does not intersect y = 
9/10 in Lambda.  Consequently, y > 9/10 is required by 
uniqueness and continuity of T=0.



> > 

> > 

> > 

> > 

> > 

(2.3)(2.3)

> > 

> > 

> > 

> > 

> > 

> > 

> > 

> > 

> > 

> > 

> > 
(2.4)(2.4)

(2.2)(2.2)

> > 

> > 

> > 

(2.1)(2.1)
> > 

> > 

> > 

> > 

> > 

> > 

> > 

(2.5)(2.5)

> > 

> > 

0

1

1

This shows that there is precisely one physical solution to 
tau'(x) = 0 given
by x = 0.6035381491 and y = 0.9080259298.

Below are the calculations obtained by squaring both sides of T
= 0 and T_x = 0.



> > 

> > 

> > 

> > 

> > 

(2.7)(2.7)

> > 

(2.9)(2.9)

> > 

> > 

> > 

(2.11)(2.11)

> > 

(2.6)(2.6)

> > 

(2.8)(2.8)

(2.10)(2.10)

> > 

> > 

> > 

> > 

(2.12)(2.12)

> > 

> > 

> > 

(2.13)(2.13)

> > 

> > 

0.9292859667

Checking all the found solutions in the region shows that only
x = .6035381491, y = .9080259298 satisfies both T = 0 and T_x =
0.

0.5036402591

0.5854117993

0.1455827582

Trapezoid: Mass m is an increasing function of x



> > 

(3.3)(3.3)

> > 

> > 

> > 

> > 

> > 

> > 

> > 

> > 

(3.1)(3.1)

> > 

> > 

> > 

> > 

> > 

(3.2)(3.2)

> > 

> > 

> > 

> > 

> > 

0

This shows that there is no intersection between T(x,y) = 0 and
the numerator of
the partial derivative of m with respect to x. Consequently, m'
(x) > 0 except at 
x=0 and x = 1.

Trapezoid: Circumradius is an increasing function of 
x



> > 

> > 

> > 

> > 

> > 

> > 

(4.1)(4.1)

> > 

> > 

> > 

> > 

(4.2)(4.2)

> > 

> > 

> > 

> > 

> > 



> > 

> > 

> > 

> > 

> > 

> > 

> > 

(4.4)(4.4)

(4.7)(4.7)

(4.6)(4.6)

> > 

> > 

(4.2)(4.2)

> > 

> > 

(4.5)(4.5)

> > 

> > 

> > 

(4.8)(4.8)

(4.3)(4.3)

> > 

0

This shows that there is no intersection between T(x,y) = 0 and
the numerator of
the partial derivative of r_c^2 with respect to x. 
Consequently, r_c'(x) > 0 except at 
x=0.

Note:  There does happen to be a solution to the above system 
but with a negatize z value, so it can be ignored.

0.7758320851



> > 

> > 

> > 

> > 
(5.4)(5.4)

> > 

> > 

> > 

> > 

> > 

> > 

(5.1)(5.1)

> > 

> > 

> > 

> > 
(5.2)(5.2)

> > 

> > 

> > 

> > 

(4.2)(4.2)

> > 

> > 

> > 

> > 

> > 

(5.3)(5.3)

> > 

> > 

0



(5.4)(5.4)

> > 

> > 

> > 

(4.2)(4.2)

> > 

> > 

> > 

> > 

This shows that there is no intersection between T(x,y) = 0 and
the numerator of
the partial derivative of (y^2/r_c^2) with respect to x. 
Consequently, d(y/r_c)/dx < 0 except at x=1 (square) where it 
equals 0.


