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var ( 'x , a1 , a2 , a3 , a4 , b1 , b2 , b3 , b4 , p1 , p2 , p3 , p4 , q1 , q2 , q3 , q4' )
w0 = SR. wi ld (0 )
sage_server .MAX_STDOUT_SIZE=250000
sage_server .MAX_OUTPUT=250000
#This d e f i n e s our va r i ab l e s , s e t s up our wi ld card and i n c r e a s e s max output f o r \

the program .
(x, a1, a2, a3, a4, b1, b2, b3, b4, p1, p2, p3, p4, q1, q2, q3, q4)

E=(x - a1*a2*a3*a4 ) *(x - a1*a2*a3*b4 ) *(x - a1*a2*b3*a4 ) *(x - a1*a2*b3*b4 ) *(x - a1*b2*a3*\
a4 ) *(x - a1*b2*a3*b4 ) *(x - a1*b2*b3*a4 ) *(x - a1*b2*b3*b4 ) *(x - b1*a2*a3*a4 ) *(x - b1*a2\
*a3*b4 ) *(x - b1*a2*b3*a4 ) *(x - b1*a2*b3*b4 ) *(x - b1*b2*a3*a4 ) *(x - b1*b2*a3*b4 ) *(x -\
b1*b2*b3*a4 ) *(x - b1*b2*b3*b4 )

F=E. expand ( )
#Mu l t i p l i c a t i o n o f the c h a r a c t e r i s t i c funct ion , t h i s i s not show do to l ength .

f10=F. c o e f f i c i e n t (x , 1 0 )
f10
#Gathering o f the c o e f f i c e n t f o r x^10 from our expansion o f the c h a r a c t e r i s t i c \

f unc t i on . The gene ra l way we work t h i s out i s f i r s t s epe ra t e the c o e f f i c i e n t \
by the numerica l part o f each term then s epe ra t e i t f u r t h e r in to managable \

groups that have c l e a r subus i tu t i on .
a1^3*a2^4*a3^4*a4^6*b1^3*b2^2*b3^2 + a1^4*a2^3*a3^4*a4^6*b1^2*b2^3*b3^2 +
2*a1^3*a2^3*a3^4*a4^6*b1^3*b2^3*b3^2 + a1^2*a2^3*a3^4*a4^6*b1^4*b2^3*b3^2 +
a1^3*a2^2*a3^4*a4^6*b1^3*b2^4*b3^2 + a1^4*a2^4*a3^3*a4^6*b1^2*b2^2*b3^3 +
2*a1^3*a2^4*a3^3*a4^6*b1^3*b2^2*b3^3 + a1^2*a2^4*a3^3*a4^6*b1^4*b2^2*b3^3 +
2*a1^4*a2^3*a3^3*a4^6*b1^2*b2^3*b3^3 + 4*a1^3*a2^3*a3^3*a4^6*b1^3*b2^3*b3^3 +
2*a1^2*a2^3*a3^3*a4^6*b1^4*b2^3*b3^3 + a1^4*a2^2*a3^3*a4^6*b1^2*b2^4*b3^3 +
2*a1^3*a2^2*a3^3*a4^6*b1^3*b2^4*b3^3 + a1^2*a2^2*a3^3*a4^6*b1^4*b2^4*b3^3 +
a1^3*a2^4*a3^2*a4^6*b1^3*b2^2*b3^4 + a1^4*a2^3*a3^2*a4^6*b1^2*b2^3*b3^4 +
2*a1^3*a2^3*a3^2*a4^6*b1^3*b2^3*b3^4 + a1^2*a2^3*a3^2*a4^6*b1^4*b2^3*b3^4 +
a1^3*a2^2*a3^2*a4^6*b1^3*b2^4*b3^4 + a1^4*a2^4*a3^5*a4^5*b1^2*b2^2*b3*b4 +
2*a1^3*a2^4*a3^5*a4^5*b1^3*b2^2*b3*b4 + a1^2*a2^4*a3^5*a4^5*b1^4*b2^2*b3*b4 +
2*a1^4*a2^3*a3^5*a4^5*b1^2*b2^3*b3*b4 + 4*a1^3*a2^3*a3^5*a4^5*b1^3*b2^3*b3*b4 +
2*a1^2*a2^3*a3^5*a4^5*b1^4*b2^3*b3*b4 + a1^4*a2^2*a3^5*a4^5*b1^2*b2^4*b3*b4 +
2*a1^3*a2^2*a3^5*a4^5*b1^3*b2^4*b3*b4 + a1^2*a2^2*a3^5*a4^5*b1^4*b2^4*b3*b4 +
a1^4*a2^5*a3^4*a4^5*b1^2*b2*b3^2*b4 + 2*a1^3*a2^5*a3^4*a4^5*b1^3*b2*b3^2*b4 +
a1^2*a2^5*a3^4*a4^5*b1^4*b2*b3^2*b4 + a1^5*a2^4*a3^4*a4^5*b1*b2^2*b3^2*b4 +
7*a1^4*a2^4*a3^4*a4^5*b1^2*b2^2*b3^2*b4 + 12*a1^3*a2^4*a3^4*a4^5*b1^3*b2^2*b3^2*b4 +
7*a1^2*a2^4*a3^4*a4^5*b1^4*b2^2*b3^2*b4 + a1*a2^4*a3^4*a4^5*b1^5*b2^2*b3^2*b4 +
2*a1^5*a2^3*a3^4*a4^5*b1*b2^3*b3^2*b4 + 12*a1^4*a2^3*a3^4*a4^5*b1^2*b2^3*b3^2*b4 +
20*a1^3*a2^3*a3^4*a4^5*b1^3*b2^3*b3^2*b4 + 12*a1^2*a2^3*a3^4*a4^5*b1^4*b2^3*b3^2*b4 +
2*a1*a2^3*a3^4*a4^5*b1^5*b2^3*b3^2*b4 + a1^5*a2^2*a3^4*a4^5*b1*b2^4*b3^2*b4 +
7*a1^4*a2^2*a3^4*a4^5*b1^2*b2^4*b3^2*b4 + 12*a1^3*a2^2*a3^4*a4^5*b1^3*b2^4*b3^2*b4 +
7*a1^2*a2^2*a3^4*a4^5*b1^4*b2^4*b3^2*b4 + a1*a2^2*a3^4*a4^5*b1^5*b2^4*b3^2*b4 +
a1^4*a2*a3^4*a4^5*b1^2*b2^5*b3^2*b4 + 2*a1^3*a2*a3^4*a4^5*b1^3*b2^5*b3^2*b4 +
a1^2*a2*a3^4*a4^5*b1^4*b2^5*b3^2*b4 + 2*a1^4*a2^5*a3^3*a4^5*b1^2*b2*b3^3*b4 +
4*a1^3*a2^5*a3^3*a4^5*b1^3*b2*b3^3*b4 + 2*a1^2*a2^5*a3^3*a4^5*b1^4*b2*b3^3*b4 +
2*a1^5*a2^4*a3^3*a4^5*b1*b2^2*b3^3*b4 + 12*a1^4*a2^4*a3^3*a4^5*b1^2*b2^2*b3^3*b4 +
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20*a1^3*a2^4*a3^3*a4^5*b1^3*b2^2*b3^3*b4 + 12*a1^2*a2^4*a3^3*a4^5*b1^4*b2^2*b3^3*b4 +
2*a1*a2^4*a3^3*a4^5*b1^5*b2^2*b3^3*b4 + 4*a1^5*a2^3*a3^3*a4^5*b1*b2^3*b3^3*b4 +
20*a1^4*a2^3*a3^3*a4^5*b1^2*b2^3*b3^3*b4 + 32*a1^3*a2^3*a3^3*a4^5*b1^3*b2^3*b3^3*b4 +
20*a1^2*a2^3*a3^3*a4^5*b1^4*b2^3*b3^3*b4 + 4*a1*a2^3*a3^3*a4^5*b1^5*b2^3*b3^3*b4 +
2*a1^5*a2^2*a3^3*a4^5*b1*b2^4*b3^3*b4 + 12*a1^4*a2^2*a3^3*a4^5*b1^2*b2^4*b3^3*b4 +
20*a1^3*a2^2*a3^3*a4^5*b1^3*b2^4*b3^3*b4 + 12*a1^2*a2^2*a3^3*a4^5*b1^4*b2^4*b3^3*b4 +
2*a1*a2^2*a3^3*a4^5*b1^5*b2^4*b3^3*b4 + 2*a1^4*a2*a3^3*a4^5*b1^2*b2^5*b3^3*b4 +
4*a1^3*a2*a3^3*a4^5*b1^3*b2^5*b3^3*b4 + 2*a1^2*a2*a3^3*a4^5*b1^4*b2^5*b3^3*b4 +
a1^4*a2^5*a3^2*a4^5*b1^2*b2*b3^4*b4 + 2*a1^3*a2^5*a3^2*a4^5*b1^3*b2*b3^4*b4 +
a1^2*a2^5*a3^2*a4^5*b1^4*b2*b3^4*b4 + a1^5*a2^4*a3^2*a4^5*b1*b2^2*b3^4*b4 +
7*a1^4*a2^4*a3^2*a4^5*b1^2*b2^2*b3^4*b4 + 12*a1^3*a2^4*a3^2*a4^5*b1^3*b2^2*b3^4*b4 +
7*a1^2*a2^4*a3^2*a4^5*b1^4*b2^2*b3^4*b4 + a1*a2^4*a3^2*a4^5*b1^5*b2^2*b3^4*b4 +
2*a1^5*a2^3*a3^2*a4^5*b1*b2^3*b3^4*b4 + 12*a1^4*a2^3*a3^2*a4^5*b1^2*b2^3*b3^4*b4 +
20*a1^3*a2^3*a3^2*a4^5*b1^3*b2^3*b3^4*b4 + 12*a1^2*a2^3*a3^2*a4^5*b1^4*b2^3*b3^4*b4 +
2*a1*a2^3*a3^2*a4^5*b1^5*b2^3*b3^4*b4 + a1^5*a2^2*a3^2*a4^5*b1*b2^4*b3^4*b4 +
7*a1^4*a2^2*a3^2*a4^5*b1^2*b2^4*b3^4*b4 + 12*a1^3*a2^2*a3^2*a4^5*b1^3*b2^4*b3^4*b4 +
7*a1^2*a2^2*a3^2*a4^5*b1^4*b2^4*b3^4*b4 + a1*a2^2*a3^2*a4^5*b1^5*b2^4*b3^4*b4 +
a1^4*a2*a3^2*a4^5*b1^2*b2^5*b3^4*b4 + 2*a1^3*a2*a3^2*a4^5*b1^3*b2^5*b3^4*b4 +
a1^2*a2*a3^2*a4^5*b1^4*b2^5*b3^4*b4 + a1^4*a2^4*a3*a4^5*b1^2*b2^2*b3^5*b4 +
2*a1^3*a2^4*a3*a4^5*b1^3*b2^2*b3^5*b4 + a1^2*a2^4*a3*a4^5*b1^4*b2^2*b3^5*b4 +
2*a1^4*a2^3*a3*a4^5*b1^2*b2^3*b3^5*b4 + 4*a1^3*a2^3*a3*a4^5*b1^3*b2^3*b3^5*b4 +
2*a1^2*a2^3*a3*a4^5*b1^4*b2^3*b3^5*b4 + a1^4*a2^2*a3*a4^5*b1^2*b2^4*b3^5*b4 +
2*a1^3*a2^2*a3*a4^5*b1^3*b2^4*b3^5*b4 + a1^2*a2^2*a3*a4^5*b1^4*b2^4*b3^5*b4 +
a1^3*a2^4*a3^6*a4^4*b1^3*b2^2*b4^2 + a1^4*a2^3*a3^6*a4^4*b1^2*b2^3*b4^2 +
2*a1^3*a2^3*a3^6*a4^4*b1^3*b2^3*b4^2 + a1^2*a2^3*a3^6*a4^4*b1^4*b2^3*b4^2 +
a1^3*a2^2*a3^6*a4^4*b1^3*b2^4*b4^2 + a1^4*a2^5*a3^5*a4^4*b1^2*b2*b3*b4^2 +
2*a1^3*a2^5*a3^5*a4^4*b1^3*b2*b3*b4^2 + a1^2*a2^5*a3^5*a4^4*b1^4*b2*b3*b4^2 +
a1^5*a2^4*a3^5*a4^4*b1*b2^2*b3*b4^2 + 7*a1^4*a2^4*a3^5*a4^4*b1^2*b2^2*b3*b4^2 +
12*a1^3*a2^4*a3^5*a4^4*b1^3*b2^2*b3*b4^2 + 7*a1^2*a2^4*a3^5*a4^4*b1^4*b2^2*b3*b4^2 +
a1*a2^4*a3^5*a4^4*b1^5*b2^2*b3*b4^2 + 2*a1^5*a2^3*a3^5*a4^4*b1*b2^3*b3*b4^2 +
12*a1^4*a2^3*a3^5*a4^4*b1^2*b2^3*b3*b4^2 + 20*a1^3*a2^3*a3^5*a4^4*b1^3*b2^3*b3*b4^2 +
12*a1^2*a2^3*a3^5*a4^4*b1^4*b2^3*b3*b4^2 + 2*a1*a2^3*a3^5*a4^4*b1^5*b2^3*b3*b4^2 +
a1^5*a2^2*a3^5*a4^4*b1*b2^4*b3*b4^2 + 7*a1^4*a2^2*a3^5*a4^4*b1^2*b2^4*b3*b4^2 +
12*a1^3*a2^2*a3^5*a4^4*b1^3*b2^4*b3*b4^2 + 7*a1^2*a2^2*a3^5*a4^4*b1^4*b2^4*b3*b4^2 +
a1*a2^2*a3^5*a4^4*b1^5*b2^4*b3*b4^2 + a1^4*a2*a3^5*a4^4*b1^2*b2^5*b3*b4^2 +
2*a1^3*a2*a3^5*a4^4*b1^3*b2^5*b3*b4^2 + a1^2*a2*a3^5*a4^4*b1^4*b2^5*b3*b4^2 +
a1^3*a2^6*a3^4*a4^4*b1^3*b3^2*b4^2 + a1^5*a2^5*a3^4*a4^4*b1*b2*b3^2*b4^2 +
7*a1^4*a2^5*a3^4*a4^4*b1^2*b2*b3^2*b4^2 + 12*a1^3*a2^5*a3^4*a4^4*b1^3*b2*b3^2*b4^2 +
7*a1^2*a2^5*a3^4*a4^4*b1^4*b2*b3^2*b4^2 + a1*a2^5*a3^4*a4^4*b1^5*b2*b3^2*b4^2 +
7*a1^5*a2^4*a3^4*a4^4*b1*b2^2*b3^2*b4^2 + 28*a1^4*a2^4*a3^4*a4^4*b1^2*b2^2*b3^2*b4^2 +
46*a1^3*a2^4*a3^4*a4^4*b1^3*b2^2*b3^2*b4^2 + 28*a1^2*a2^4*a3^4*a4^4*b1^4*b2^2*b3^2*b4^2 +
7*a1*a2^4*a3^4*a4^4*b1^5*b2^2*b3^2*b4^2 + a1^6*a2^3*a3^4*a4^4*b2^3*b3^2*b4^2 +
12*a1^5*a2^3*a3^4*a4^4*b1*b2^3*b3^2*b4^2 + 46*a1^4*a2^3*a3^4*a4^4*b1^2*b2^3*b3^2*b4^2 +
70*a1^3*a2^3*a3^4*a4^4*b1^3*b2^3*b3^2*b4^2 + 46*a1^2*a2^3*a3^4*a4^4*b1^4*b2^3*b3^2*b4^2 +
12*a1*a2^3*a3^4*a4^4*b1^5*b2^3*b3^2*b4^2 + a2^3*a3^4*a4^4*b1^6*b2^3*b3^2*b4^2 +
7*a1^5*a2^2*a3^4*a4^4*b1*b2^4*b3^2*b4^2 + 28*a1^4*a2^2*a3^4*a4^4*b1^2*b2^4*b3^2*b4^2 +
46*a1^3*a2^2*a3^4*a4^4*b1^3*b2^4*b3^2*b4^2 + 28*a1^2*a2^2*a3^4*a4^4*b1^4*b2^4*b3^2*b4^2 +
7*a1*a2^2*a3^4*a4^4*b1^5*b2^4*b3^2*b4^2 + a1^5*a2*a3^4*a4^4*b1*b2^5*b3^2*b4^2 +
7*a1^4*a2*a3^4*a4^4*b1^2*b2^5*b3^2*b4^2 + 12*a1^3*a2*a3^4*a4^4*b1^3*b2^5*b3^2*b4^2 +
7*a1^2*a2*a3^4*a4^4*b1^4*b2^5*b3^2*b4^2 + a1*a2*a3^4*a4^4*b1^5*b2^5*b3^2*b4^2 +
a1^3*a3^4*a4^4*b1^3*b2^6*b3^2*b4^2 + a1^4*a2^6*a3^3*a4^4*b1^2*b3^3*b4^2 +
2*a1^3*a2^6*a3^3*a4^4*b1^3*b3^3*b4^2 + a1^2*a2^6*a3^3*a4^4*b1^4*b3^3*b4^2 +
2*a1^5*a2^5*a3^3*a4^4*b1*b2*b3^3*b4^2 + 12*a1^4*a2^5*a3^3*a4^4*b1^2*b2*b3^3*b4^2 +
20*a1^3*a2^5*a3^3*a4^4*b1^3*b2*b3^3*b4^2 + 12*a1^2*a2^5*a3^3*a4^4*b1^4*b2*b3^3*b4^2 +
2*a1*a2^5*a3^3*a4^4*b1^5*b2*b3^3*b4^2 + a1^6*a2^4*a3^3*a4^4*b2^2*b3^3*b4^2 +
12*a1^5*a2^4*a3^3*a4^4*b1*b2^2*b3^3*b4^2 + 46*a1^4*a2^4*a3^3*a4^4*b1^2*b2^2*b3^3*b4^2 +
70*a1^3*a2^4*a3^3*a4^4*b1^3*b2^2*b3^3*b4^2 + 46*a1^2*a2^4*a3^3*a4^4*b1^4*b2^2*b3^3*b4^2 +
12*a1*a2^4*a3^3*a4^4*b1^5*b2^2*b3^3*b4^2 + a2^4*a3^3*a4^4*b1^6*b2^2*b3^3*b4^2 +
2*a1^6*a2^3*a3^3*a4^4*b2^3*b3^3*b4^2 + 20*a1^5*a2^3*a3^3*a4^4*b1*b2^3*b3^3*b4^2 +
70*a1^4*a2^3*a3^3*a4^4*b1^2*b2^3*b3^3*b4^2 + 104*a1^3*a2^3*a3^3*a4^4*b1^3*b2^3*b3^3*b4^2 +
70*a1^2*a2^3*a3^3*a4^4*b1^4*b2^3*b3^3*b4^2 + 20*a1*a2^3*a3^3*a4^4*b1^5*b2^3*b3^3*b4^2 +
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2*a2^3*a3^3*a4^4*b1^6*b2^3*b3^3*b4^2 + a1^6*a2^2*a3^3*a4^4*b2^4*b3^3*b4^2 +
12*a1^5*a2^2*a3^3*a4^4*b1*b2^4*b3^3*b4^2 + 46*a1^4*a2^2*a3^3*a4^4*b1^2*b2^4*b3^3*b4^2 +
70*a1^3*a2^2*a3^3*a4^4*b1^3*b2^4*b3^3*b4^2 + 46*a1^2*a2^2*a3^3*a4^4*b1^4*b2^4*b3^3*b4^2 +
12*a1*a2^2*a3^3*a4^4*b1^5*b2^4*b3^3*b4^2 + a2^2*a3^3*a4^4*b1^6*b2^4*b3^3*b4^2 +
2*a1^5*a2*a3^3*a4^4*b1*b2^5*b3^3*b4^2 + 12*a1^4*a2*a3^3*a4^4*b1^2*b2^5*b3^3*b4^2 +
20*a1^3*a2*a3^3*a4^4*b1^3*b2^5*b3^3*b4^2 + 12*a1^2*a2*a3^3*a4^4*b1^4*b2^5*b3^3*b4^2 +
2*a1*a2*a3^3*a4^4*b1^5*b2^5*b3^3*b4^2 + a1^4*a3^3*a4^4*b1^2*b2^6*b3^3*b4^2 +
2*a1^3*a3^3*a4^4*b1^3*b2^6*b3^3*b4^2 + a1^2*a3^3*a4^4*b1^4*b2^6*b3^3*b4^2 +
a1^3*a2^6*a3^2*a4^4*b1^3*b3^4*b4^2 + a1^5*a2^5*a3^2*a4^4*b1*b2*b3^4*b4^2 +
7*a1^4*a2^5*a3^2*a4^4*b1^2*b2*b3^4*b4^2 + 12*a1^3*a2^5*a3^2*a4^4*b1^3*b2*b3^4*b4^2 +
7*a1^2*a2^5*a3^2*a4^4*b1^4*b2*b3^4*b4^2 + a1*a2^5*a3^2*a4^4*b1^5*b2*b3^4*b4^2 +
7*a1^5*a2^4*a3^2*a4^4*b1*b2^2*b3^4*b4^2 + 28*a1^4*a2^4*a3^2*a4^4*b1^2*b2^2*b3^4*b4^2 +
46*a1^3*a2^4*a3^2*a4^4*b1^3*b2^2*b3^4*b4^2 + 28*a1^2*a2^4*a3^2*a4^4*b1^4*b2^2*b3^4*b4^2 +
7*a1*a2^4*a3^2*a4^4*b1^5*b2^2*b3^4*b4^2 + a1^6*a2^3*a3^2*a4^4*b2^3*b3^4*b4^2 +
12*a1^5*a2^3*a3^2*a4^4*b1*b2^3*b3^4*b4^2 + 46*a1^4*a2^3*a3^2*a4^4*b1^2*b2^3*b3^4*b4^2 +
70*a1^3*a2^3*a3^2*a4^4*b1^3*b2^3*b3^4*b4^2 + 46*a1^2*a2^3*a3^2*a4^4*b1^4*b2^3*b3^4*b4^2 +
12*a1*a2^3*a3^2*a4^4*b1^5*b2^3*b3^4*b4^2 + a2^3*a3^2*a4^4*b1^6*b2^3*b3^4*b4^2 +
7*a1^5*a2^2*a3^2*a4^4*b1*b2^4*b3^4*b4^2 + 28*a1^4*a2^2*a3^2*a4^4*b1^2*b2^4*b3^4*b4^2 +
46*a1^3*a2^2*a3^2*a4^4*b1^3*b2^4*b3^4*b4^2 + 28*a1^2*a2^2*a3^2*a4^4*b1^4*b2^4*b3^4*b4^2 +
7*a1*a2^2*a3^2*a4^4*b1^5*b2^4*b3^4*b4^2 + a1^5*a2*a3^2*a4^4*b1*b2^5*b3^4*b4^2 +
7*a1^4*a2*a3^2*a4^4*b1^2*b2^5*b3^4*b4^2 + 12*a1^3*a2*a3^2*a4^4*b1^3*b2^5*b3^4*b4^2 +
7*a1^2*a2*a3^2*a4^4*b1^4*b2^5*b3^4*b4^2 + a1*a2*a3^2*a4^4*b1^5*b2^5*b3^4*b4^2 +
a1^3*a3^2*a4^4*b1^3*b2^6*b3^4*b4^2 + a1^4*a2^5*a3*a4^4*b1^2*b2*b3^5*b4^2 +
2*a1^3*a2^5*a3*a4^4*b1^3*b2*b3^5*b4^2 + a1^2*a2^5*a3*a4^4*b1^4*b2*b3^5*b4^2 +
a1^5*a2^4*a3*a4^4*b1*b2^2*b3^5*b4^2 + 7*a1^4*a2^4*a3*a4^4*b1^2*b2^2*b3^5*b4^2 +
12*a1^3*a2^4*a3*a4^4*b1^3*b2^2*b3^5*b4^2 + 7*a1^2*a2^4*a3*a4^4*b1^4*b2^2*b3^5*b4^2 +
a1*a2^4*a3*a4^4*b1^5*b2^2*b3^5*b4^2 + 2*a1^5*a2^3*a3*a4^4*b1*b2^3*b3^5*b4^2 +
12*a1^4*a2^3*a3*a4^4*b1^2*b2^3*b3^5*b4^2 + 20*a1^3*a2^3*a3*a4^4*b1^3*b2^3*b3^5*b4^2 +
12*a1^2*a2^3*a3*a4^4*b1^4*b2^3*b3^5*b4^2 + 2*a1*a2^3*a3*a4^4*b1^5*b2^3*b3^5*b4^2 +
a1^5*a2^2*a3*a4^4*b1*b2^4*b3^5*b4^2 + 7*a1^4*a2^2*a3*a4^4*b1^2*b2^4*b3^5*b4^2 +
12*a1^3*a2^2*a3*a4^4*b1^3*b2^4*b3^5*b4^2 + 7*a1^2*a2^2*a3*a4^4*b1^4*b2^4*b3^5*b4^2 +
a1*a2^2*a3*a4^4*b1^5*b2^4*b3^5*b4^2 + a1^4*a2*a3*a4^4*b1^2*b2^5*b3^5*b4^2 +
2*a1^3*a2*a3*a4^4*b1^3*b2^5*b3^5*b4^2 + a1^2*a2*a3*a4^4*b1^4*b2^5*b3^5*b4^2 +
a1^3*a2^4*a4^4*b1^3*b2^2*b3^6*b4^2 + a1^4*a2^3*a4^4*b1^2*b2^3*b3^6*b4^2 +
2*a1^3*a2^3*a4^4*b1^3*b2^3*b3^6*b4^2 + a1^2*a2^3*a4^4*b1^4*b2^3*b3^6*b4^2 +
a1^3*a2^2*a4^4*b1^3*b2^4*b3^6*b4^2 + a1^4*a2^4*a3^6*a4^3*b1^2*b2^2*b4^3 +
2*a1^3*a2^4*a3^6*a4^3*b1^3*b2^2*b4^3 + a1^2*a2^4*a3^6*a4^3*b1^4*b2^2*b4^3 +
2*a1^4*a2^3*a3^6*a4^3*b1^2*b2^3*b4^3 + 4*a1^3*a2^3*a3^6*a4^3*b1^3*b2^3*b4^3 +
2*a1^2*a2^3*a3^6*a4^3*b1^4*b2^3*b4^3 + a1^4*a2^2*a3^6*a4^3*b1^2*b2^4*b4^3 +
2*a1^3*a2^2*a3^6*a4^3*b1^3*b2^4*b4^3 + a1^2*a2^2*a3^6*a4^3*b1^4*b2^4*b4^3 +
2*a1^4*a2^5*a3^5*a4^3*b1^2*b2*b3*b4^3 + 4*a1^3*a2^5*a3^5*a4^3*b1^3*b2*b3*b4^3 +
2*a1^2*a2^5*a3^5*a4^3*b1^4*b2*b3*b4^3 + 2*a1^5*a2^4*a3^5*a4^3*b1*b2^2*b3*b4^3 +
12*a1^4*a2^4*a3^5*a4^3*b1^2*b2^2*b3*b4^3 + 20*a1^3*a2^4*a3^5*a4^3*b1^3*b2^2*b3*b4^3 +
12*a1^2*a2^4*a3^5*a4^3*b1^4*b2^2*b3*b4^3 + 2*a1*a2^4*a3^5*a4^3*b1^5*b2^2*b3*b4^3 +
4*a1^5*a2^3*a3^5*a4^3*b1*b2^3*b3*b4^3 + 20*a1^4*a2^3*a3^5*a4^3*b1^2*b2^3*b3*b4^3 +
32*a1^3*a2^3*a3^5*a4^3*b1^3*b2^3*b3*b4^3 + 20*a1^2*a2^3*a3^5*a4^3*b1^4*b2^3*b3*b4^3 +
4*a1*a2^3*a3^5*a4^3*b1^5*b2^3*b3*b4^3 + 2*a1^5*a2^2*a3^5*a4^3*b1*b2^4*b3*b4^3 +
12*a1^4*a2^2*a3^5*a4^3*b1^2*b2^4*b3*b4^3 + 20*a1^3*a2^2*a3^5*a4^3*b1^3*b2^4*b3*b4^3 +
12*a1^2*a2^2*a3^5*a4^3*b1^4*b2^4*b3*b4^3 + 2*a1*a2^2*a3^5*a4^3*b1^5*b2^4*b3*b4^3 +
2*a1^4*a2*a3^5*a4^3*b1^2*b2^5*b3*b4^3 + 4*a1^3*a2*a3^5*a4^3*b1^3*b2^5*b3*b4^3 +
2*a1^2*a2*a3^5*a4^3*b1^4*b2^5*b3*b4^3 + a1^4*a2^6*a3^4*a4^3*b1^2*b3^2*b4^3 +
2*a1^3*a2^6*a3^4*a4^3*b1^3*b3^2*b4^3 + a1^2*a2^6*a3^4*a4^3*b1^4*b3^2*b4^3 +
2*a1^5*a2^5*a3^4*a4^3*b1*b2*b3^2*b4^3 + 12*a1^4*a2^5*a3^4*a4^3*b1^2*b2*b3^2*b4^3 +
20*a1^3*a2^5*a3^4*a4^3*b1^3*b2*b3^2*b4^3 + 12*a1^2*a2^5*a3^4*a4^3*b1^4*b2*b3^2*b4^3 +
2*a1*a2^5*a3^4*a4^3*b1^5*b2*b3^2*b4^3 + a1^6*a2^4*a3^4*a4^3*b2^2*b3^2*b4^3 +
12*a1^5*a2^4*a3^4*a4^3*b1*b2^2*b3^2*b4^3 + 46*a1^4*a2^4*a3^4*a4^3*b1^2*b2^2*b3^2*b4^3 +
70*a1^3*a2^4*a3^4*a4^3*b1^3*b2^2*b3^2*b4^3 + 46*a1^2*a2^4*a3^4*a4^3*b1^4*b2^2*b3^2*b4^3 +
12*a1*a2^4*a3^4*a4^3*b1^5*b2^2*b3^2*b4^3 + a2^4*a3^4*a4^3*b1^6*b2^2*b3^2*b4^3 +
2*a1^6*a2^3*a3^4*a4^3*b2^3*b3^2*b4^3 + 20*a1^5*a2^3*a3^4*a4^3*b1*b2^3*b3^2*b4^3 +
70*a1^4*a2^3*a3^4*a4^3*b1^2*b2^3*b3^2*b4^3 + 104*a1^3*a2^3*a3^4*a4^3*b1^3*b2^3*b3^2*b4^3 +
70*a1^2*a2^3*a3^4*a4^3*b1^4*b2^3*b3^2*b4^3 + 20*a1*a2^3*a3^4*a4^3*b1^5*b2^3*b3^2*b4^3 +
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2*a2^3*a3^4*a4^3*b1^6*b2^3*b3^2*b4^3 + a1^6*a2^2*a3^4*a4^3*b2^4*b3^2*b4^3 +
12*a1^5*a2^2*a3^4*a4^3*b1*b2^4*b3^2*b4^3 + 46*a1^4*a2^2*a3^4*a4^3*b1^2*b2^4*b3^2*b4^3 +
70*a1^3*a2^2*a3^4*a4^3*b1^3*b2^4*b3^2*b4^3 + 46*a1^2*a2^2*a3^4*a4^3*b1^4*b2^4*b3^2*b4^3 +
12*a1*a2^2*a3^4*a4^3*b1^5*b2^4*b3^2*b4^3 + a2^2*a3^4*a4^3*b1^6*b2^4*b3^2*b4^3 +
2*a1^5*a2*a3^4*a4^3*b1*b2^5*b3^2*b4^3 + 12*a1^4*a2*a3^4*a4^3*b1^2*b2^5*b3^2*b4^3 +
20*a1^3*a2*a3^4*a4^3*b1^3*b2^5*b3^2*b4^3 + 12*a1^2*a2*a3^4*a4^3*b1^4*b2^5*b3^2*b4^3 +
2*a1*a2*a3^4*a4^3*b1^5*b2^5*b3^2*b4^3 + a1^4*a3^4*a4^3*b1^2*b2^6*b3^2*b4^3 +
2*a1^3*a3^4*a4^3*b1^3*b2^6*b3^2*b4^3 + a1^2*a3^4*a4^3*b1^4*b2^6*b3^2*b4^3 +
2*a1^4*a2^6*a3^3*a4^3*b1^2*b3^3*b4^3 + 4*a1^3*a2^6*a3^3*a4^3*b1^3*b3^3*b4^3 +
2*a1^2*a2^6*a3^3*a4^3*b1^4*b3^3*b4^3 + 4*a1^5*a2^5*a3^3*a4^3*b1*b2*b3^3*b4^3 +
20*a1^4*a2^5*a3^3*a4^3*b1^2*b2*b3^3*b4^3 + 32*a1^3*a2^5*a3^3*a4^3*b1^3*b2*b3^3*b4^3 +
20*a1^2*a2^5*a3^3*a4^3*b1^4*b2*b3^3*b4^3 + 4*a1*a2^5*a3^3*a4^3*b1^5*b2*b3^3*b4^3 +
2*a1^6*a2^4*a3^3*a4^3*b2^2*b3^3*b4^3 + 20*a1^5*a2^4*a3^3*a4^3*b1*b2^2*b3^3*b4^3 +
70*a1^4*a2^4*a3^3*a4^3*b1^2*b2^2*b3^3*b4^3 + 104*a1^3*a2^4*a3^3*a4^3*b1^3*b2^2*b3^3*b4^3 +
70*a1^2*a2^4*a3^3*a4^3*b1^4*b2^2*b3^3*b4^3 + 20*a1*a2^4*a3^3*a4^3*b1^5*b2^2*b3^3*b4^3 +
2*a2^4*a3^3*a4^3*b1^6*b2^2*b3^3*b4^3 + 4*a1^6*a2^3*a3^3*a4^3*b2^3*b3^3*b4^3 +
32*a1^5*a2^3*a3^3*a4^3*b1*b2^3*b3^3*b4^3 + 104*a1^4*a2^3*a3^3*a4^3*b1^2*b2^3*b3^3*b4^3 +
152*a1^3*a2^3*a3^3*a4^3*b1^3*b2^3*b3^3*b4^3 + 104*a1^2*a2^3*a3^3*a4^3*b1^4*b2^3*b3^3*b4^3
+ 32*a1*a2^3*a3^3*a4^3*b1^5*b2^3*b3^3*b4^3 + 4*a2^3*a3^3*a4^3*b1^6*b2^3*b3^3*b4^3 +
2*a1^6*a2^2*a3^3*a4^3*b2^4*b3^3*b4^3 + 20*a1^5*a2^2*a3^3*a4^3*b1*b2^4*b3^3*b4^3 +
70*a1^4*a2^2*a3^3*a4^3*b1^2*b2^4*b3^3*b4^3 + 104*a1^3*a2^2*a3^3*a4^3*b1^3*b2^4*b3^3*b4^3 +
70*a1^2*a2^2*a3^3*a4^3*b1^4*b2^4*b3^3*b4^3 + 20*a1*a2^2*a3^3*a4^3*b1^5*b2^4*b3^3*b4^3 +
2*a2^2*a3^3*a4^3*b1^6*b2^4*b3^3*b4^3 + 4*a1^5*a2*a3^3*a4^3*b1*b2^5*b3^3*b4^3 +
20*a1^4*a2*a3^3*a4^3*b1^2*b2^5*b3^3*b4^3 + 32*a1^3*a2*a3^3*a4^3*b1^3*b2^5*b3^3*b4^3 +
20*a1^2*a2*a3^3*a4^3*b1^4*b2^5*b3^3*b4^3 + 4*a1*a2*a3^3*a4^3*b1^5*b2^5*b3^3*b4^3 +
2*a1^4*a3^3*a4^3*b1^2*b2^6*b3^3*b4^3 + 4*a1^3*a3^3*a4^3*b1^3*b2^6*b3^3*b4^3 +
2*a1^2*a3^3*a4^3*b1^4*b2^6*b3^3*b4^3 + a1^4*a2^6*a3^2*a4^3*b1^2*b3^4*b4^3 +
2*a1^3*a2^6*a3^2*a4^3*b1^3*b3^4*b4^3 + a1^2*a2^6*a3^2*a4^3*b1^4*b3^4*b4^3 +
2*a1^5*a2^5*a3^2*a4^3*b1*b2*b3^4*b4^3 + 12*a1^4*a2^5*a3^2*a4^3*b1^2*b2*b3^4*b4^3 +
20*a1^3*a2^5*a3^2*a4^3*b1^3*b2*b3^4*b4^3 + 12*a1^2*a2^5*a3^2*a4^3*b1^4*b2*b3^4*b4^3 +
2*a1*a2^5*a3^2*a4^3*b1^5*b2*b3^4*b4^3 + a1^6*a2^4*a3^2*a4^3*b2^2*b3^4*b4^3 +
12*a1^5*a2^4*a3^2*a4^3*b1*b2^2*b3^4*b4^3 + 46*a1^4*a2^4*a3^2*a4^3*b1^2*b2^2*b3^4*b4^3 +
70*a1^3*a2^4*a3^2*a4^3*b1^3*b2^2*b3^4*b4^3 + 46*a1^2*a2^4*a3^2*a4^3*b1^4*b2^2*b3^4*b4^3 +
12*a1*a2^4*a3^2*a4^3*b1^5*b2^2*b3^4*b4^3 + a2^4*a3^2*a4^3*b1^6*b2^2*b3^4*b4^3 +
2*a1^6*a2^3*a3^2*a4^3*b2^3*b3^4*b4^3 + 20*a1^5*a2^3*a3^2*a4^3*b1*b2^3*b3^4*b4^3 +
70*a1^4*a2^3*a3^2*a4^3*b1^2*b2^3*b3^4*b4^3 + 104*a1^3*a2^3*a3^2*a4^3*b1^3*b2^3*b3^4*b4^3 +
70*a1^2*a2^3*a3^2*a4^3*b1^4*b2^3*b3^4*b4^3 + 20*a1*a2^3*a3^2*a4^3*b1^5*b2^3*b3^4*b4^3 +
2*a2^3*a3^2*a4^3*b1^6*b2^3*b3^4*b4^3 + a1^6*a2^2*a3^2*a4^3*b2^4*b3^4*b4^3 +
12*a1^5*a2^2*a3^2*a4^3*b1*b2^4*b3^4*b4^3 + 46*a1^4*a2^2*a3^2*a4^3*b1^2*b2^4*b3^4*b4^3 +
70*a1^3*a2^2*a3^2*a4^3*b1^3*b2^4*b3^4*b4^3 + 46*a1^2*a2^2*a3^2*a4^3*b1^4*b2^4*b3^4*b4^3 +
12*a1*a2^2*a3^2*a4^3*b1^5*b2^4*b3^4*b4^3 + a2^2*a3^2*a4^3*b1^6*b2^4*b3^4*b4^3 +
2*a1^5*a2*a3^2*a4^3*b1*b2^5*b3^4*b4^3 + 12*a1^4*a2*a3^2*a4^3*b1^2*b2^5*b3^4*b4^3 +
20*a1^3*a2*a3^2*a4^3*b1^3*b2^5*b3^4*b4^3 + 12*a1^2*a2*a3^2*a4^3*b1^4*b2^5*b3^4*b4^3 +
2*a1*a2*a3^2*a4^3*b1^5*b2^5*b3^4*b4^3 + a1^4*a3^2*a4^3*b1^2*b2^6*b3^4*b4^3 +
2*a1^3*a3^2*a4^3*b1^3*b2^6*b3^4*b4^3 + a1^2*a3^2*a4^3*b1^4*b2^6*b3^4*b4^3 +
2*a1^4*a2^5*a3*a4^3*b1^2*b2*b3^5*b4^3 + 4*a1^3*a2^5*a3*a4^3*b1^3*b2*b3^5*b4^3 +
2*a1^2*a2^5*a3*a4^3*b1^4*b2*b3^5*b4^3 + 2*a1^5*a2^4*a3*a4^3*b1*b2^2*b3^5*b4^3 +
12*a1^4*a2^4*a3*a4^3*b1^2*b2^2*b3^5*b4^3 + 20*a1^3*a2^4*a3*a4^3*b1^3*b2^2*b3^5*b4^3 +
12*a1^2*a2^4*a3*a4^3*b1^4*b2^2*b3^5*b4^3 + 2*a1*a2^4*a3*a4^3*b1^5*b2^2*b3^5*b4^3 +
4*a1^5*a2^3*a3*a4^3*b1*b2^3*b3^5*b4^3 + 20*a1^4*a2^3*a3*a4^3*b1^2*b2^3*b3^5*b4^3 +
32*a1^3*a2^3*a3*a4^3*b1^3*b2^3*b3^5*b4^3 + 20*a1^2*a2^3*a3*a4^3*b1^4*b2^3*b3^5*b4^3 +
4*a1*a2^3*a3*a4^3*b1^5*b2^3*b3^5*b4^3 + 2*a1^5*a2^2*a3*a4^3*b1*b2^4*b3^5*b4^3 +
12*a1^4*a2^2*a3*a4^3*b1^2*b2^4*b3^5*b4^3 + 20*a1^3*a2^2*a3*a4^3*b1^3*b2^4*b3^5*b4^3 +
12*a1^2*a2^2*a3*a4^3*b1^4*b2^4*b3^5*b4^3 + 2*a1*a2^2*a3*a4^3*b1^5*b2^4*b3^5*b4^3 +
2*a1^4*a2*a3*a4^3*b1^2*b2^5*b3^5*b4^3 + 4*a1^3*a2*a3*a4^3*b1^3*b2^5*b3^5*b4^3 +
2*a1^2*a2*a3*a4^3*b1^4*b2^5*b3^5*b4^3 + a1^4*a2^4*a4^3*b1^2*b2^2*b3^6*b4^3 +
2*a1^3*a2^4*a4^3*b1^3*b2^2*b3^6*b4^3 + a1^2*a2^4*a4^3*b1^4*b2^2*b3^6*b4^3 +
2*a1^4*a2^3*a4^3*b1^2*b2^3*b3^6*b4^3 + 4*a1^3*a2^3*a4^3*b1^3*b2^3*b3^6*b4^3 +
2*a1^2*a2^3*a4^3*b1^4*b2^3*b3^6*b4^3 + a1^4*a2^2*a4^3*b1^2*b2^4*b3^6*b4^3 +
2*a1^3*a2^2*a4^3*b1^3*b2^4*b3^6*b4^3 + a1^2*a2^2*a4^3*b1^4*b2^4*b3^6*b4^3 +
a1^3*a2^4*a3^6*a4^2*b1^3*b2^2*b4^4 + a1^4*a2^3*a3^6*a4^2*b1^2*b2^3*b4^4 +
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2*a1^3*a2^3*a3^6*a4^2*b1^3*b2^3*b4^4 + a1^2*a2^3*a3^6*a4^2*b1^4*b2^3*b4^4 +
a1^3*a2^2*a3^6*a4^2*b1^3*b2^4*b4^4 + a1^4*a2^5*a3^5*a4^2*b1^2*b2*b3*b4^4 +
2*a1^3*a2^5*a3^5*a4^2*b1^3*b2*b3*b4^4 + a1^2*a2^5*a3^5*a4^2*b1^4*b2*b3*b4^4 +
a1^5*a2^4*a3^5*a4^2*b1*b2^2*b3*b4^4 + 7*a1^4*a2^4*a3^5*a4^2*b1^2*b2^2*b3*b4^4 +
12*a1^3*a2^4*a3^5*a4^2*b1^3*b2^2*b3*b4^4 + 7*a1^2*a2^4*a3^5*a4^2*b1^4*b2^2*b3*b4^4 +
a1*a2^4*a3^5*a4^2*b1^5*b2^2*b3*b4^4 + 2*a1^5*a2^3*a3^5*a4^2*b1*b2^3*b3*b4^4 +
12*a1^4*a2^3*a3^5*a4^2*b1^2*b2^3*b3*b4^4 + 20*a1^3*a2^3*a3^5*a4^2*b1^3*b2^3*b3*b4^4 +
12*a1^2*a2^3*a3^5*a4^2*b1^4*b2^3*b3*b4^4 + 2*a1*a2^3*a3^5*a4^2*b1^5*b2^3*b3*b4^4 +
a1^5*a2^2*a3^5*a4^2*b1*b2^4*b3*b4^4 + 7*a1^4*a2^2*a3^5*a4^2*b1^2*b2^4*b3*b4^4 +
12*a1^3*a2^2*a3^5*a4^2*b1^3*b2^4*b3*b4^4 + 7*a1^2*a2^2*a3^5*a4^2*b1^4*b2^4*b3*b4^4 +
a1*a2^2*a3^5*a4^2*b1^5*b2^4*b3*b4^4 + a1^4*a2*a3^5*a4^2*b1^2*b2^5*b3*b4^4 +
2*a1^3*a2*a3^5*a4^2*b1^3*b2^5*b3*b4^4 + a1^2*a2*a3^5*a4^2*b1^4*b2^5*b3*b4^4 +
a1^3*a2^6*a3^4*a4^2*b1^3*b3^2*b4^4 + a1^5*a2^5*a3^4*a4^2*b1*b2*b3^2*b4^4 +
7*a1^4*a2^5*a3^4*a4^2*b1^2*b2*b3^2*b4^4 + 12*a1^3*a2^5*a3^4*a4^2*b1^3*b2*b3^2*b4^4 +
7*a1^2*a2^5*a3^4*a4^2*b1^4*b2*b3^2*b4^4 + a1*a2^5*a3^4*a4^2*b1^5*b2*b3^2*b4^4 +
7*a1^5*a2^4*a3^4*a4^2*b1*b2^2*b3^2*b4^4 + 28*a1^4*a2^4*a3^4*a4^2*b1^2*b2^2*b3^2*b4^4 +
46*a1^3*a2^4*a3^4*a4^2*b1^3*b2^2*b3^2*b4^4 + 28*a1^2*a2^4*a3^4*a4^2*b1^4*b2^2*b3^2*b4^4 +
7*a1*a2^4*a3^4*a4^2*b1^5*b2^2*b3^2*b4^4 + a1^6*a2^3*a3^4*a4^2*b2^3*b3^2*b4^4 +
12*a1^5*a2^3*a3^4*a4^2*b1*b2^3*b3^2*b4^4 + 46*a1^4*a2^3*a3^4*a4^2*b1^2*b2^3*b3^2*b4^4 +
70*a1^3*a2^3*a3^4*a4^2*b1^3*b2^3*b3^2*b4^4 + 46*a1^2*a2^3*a3^4*a4^2*b1^4*b2^3*b3^2*b4^4 +
12*a1*a2^3*a3^4*a4^2*b1^5*b2^3*b3^2*b4^4 + a2^3*a3^4*a4^2*b1^6*b2^3*b3^2*b4^4 +
7*a1^5*a2^2*a3^4*a4^2*b1*b2^4*b3^2*b4^4 + 28*a1^4*a2^2*a3^4*a4^2*b1^2*b2^4*b3^2*b4^4 +
46*a1^3*a2^2*a3^4*a4^2*b1^3*b2^4*b3^2*b4^4 + 28*a1^2*a2^2*a3^4*a4^2*b1^4*b2^4*b3^2*b4^4 +
7*a1*a2^2*a3^4*a4^2*b1^5*b2^4*b3^2*b4^4 + a1^5*a2*a3^4*a4^2*b1*b2^5*b3^2*b4^4 +
7*a1^4*a2*a3^4*a4^2*b1^2*b2^5*b3^2*b4^4 + 12*a1^3*a2*a3^4*a4^2*b1^3*b2^5*b3^2*b4^4 +
7*a1^2*a2*a3^4*a4^2*b1^4*b2^5*b3^2*b4^4 + a1*a2*a3^4*a4^2*b1^5*b2^5*b3^2*b4^4 +
a1^3*a3^4*a4^2*b1^3*b2^6*b3^2*b4^4 + a1^4*a2^6*a3^3*a4^2*b1^2*b3^3*b4^4 +
2*a1^3*a2^6*a3^3*a4^2*b1^3*b3^3*b4^4 + a1^2*a2^6*a3^3*a4^2*b1^4*b3^3*b4^4 +
2*a1^5*a2^5*a3^3*a4^2*b1*b2*b3^3*b4^4 + 12*a1^4*a2^5*a3^3*a4^2*b1^2*b2*b3^3*b4^4 +
20*a1^3*a2^5*a3^3*a4^2*b1^3*b2*b3^3*b4^4 + 12*a1^2*a2^5*a3^3*a4^2*b1^4*b2*b3^3*b4^4 +
2*a1*a2^5*a3^3*a4^2*b1^5*b2*b3^3*b4^4 + a1^6*a2^4*a3^3*a4^2*b2^2*b3^3*b4^4 +
12*a1^5*a2^4*a3^3*a4^2*b1*b2^2*b3^3*b4^4 + 46*a1^4*a2^4*a3^3*a4^2*b1^2*b2^2*b3^3*b4^4 +
70*a1^3*a2^4*a3^3*a4^2*b1^3*b2^2*b3^3*b4^4 + 46*a1^2*a2^4*a3^3*a4^2*b1^4*b2^2*b3^3*b4^4 +
12*a1*a2^4*a3^3*a4^2*b1^5*b2^2*b3^3*b4^4 + a2^4*a3^3*a4^2*b1^6*b2^2*b3^3*b4^4 +
2*a1^6*a2^3*a3^3*a4^2*b2^3*b3^3*b4^4 + 20*a1^5*a2^3*a3^3*a4^2*b1*b2^3*b3^3*b4^4 +
70*a1^4*a2^3*a3^3*a4^2*b1^2*b2^3*b3^3*b4^4 + 104*a1^3*a2^3*a3^3*a4^2*b1^3*b2^3*b3^3*b4^4 +
70*a1^2*a2^3*a3^3*a4^2*b1^4*b2^3*b3^3*b4^4 + 20*a1*a2^3*a3^3*a4^2*b1^5*b2^3*b3^3*b4^4 +
2*a2^3*a3^3*a4^2*b1^6*b2^3*b3^3*b4^4 + a1^6*a2^2*a3^3*a4^2*b2^4*b3^3*b4^4 +
12*a1^5*a2^2*a3^3*a4^2*b1*b2^4*b3^3*b4^4 + 46*a1^4*a2^2*a3^3*a4^2*b1^2*b2^4*b3^3*b4^4 +
70*a1^3*a2^2*a3^3*a4^2*b1^3*b2^4*b3^3*b4^4 + 46*a1^2*a2^2*a3^3*a4^2*b1^4*b2^4*b3^3*b4^4 +
12*a1*a2^2*a3^3*a4^2*b1^5*b2^4*b3^3*b4^4 + a2^2*a3^3*a4^2*b1^6*b2^4*b3^3*b4^4 +
2*a1^5*a2*a3^3*a4^2*b1*b2^5*b3^3*b4^4 + 12*a1^4*a2*a3^3*a4^2*b1^2*b2^5*b3^3*b4^4 +
20*a1^3*a2*a3^3*a4^2*b1^3*b2^5*b3^3*b4^4 + 12*a1^2*a2*a3^3*a4^2*b1^4*b2^5*b3^3*b4^4 +
2*a1*a2*a3^3*a4^2*b1^5*b2^5*b3^3*b4^4 + a1^4*a3^3*a4^2*b1^2*b2^6*b3^3*b4^4 +
2*a1^3*a3^3*a4^2*b1^3*b2^6*b3^3*b4^4 + a1^2*a3^3*a4^2*b1^4*b2^6*b3^3*b4^4 +
a1^3*a2^6*a3^2*a4^2*b1^3*b3^4*b4^4 + a1^5*a2^5*a3^2*a4^2*b1*b2*b3^4*b4^4 +
7*a1^4*a2^5*a3^2*a4^2*b1^2*b2*b3^4*b4^4 + 12*a1^3*a2^5*a3^2*a4^2*b1^3*b2*b3^4*b4^4 +
7*a1^2*a2^5*a3^2*a4^2*b1^4*b2*b3^4*b4^4 + a1*a2^5*a3^2*a4^2*b1^5*b2*b3^4*b4^4 +
7*a1^5*a2^4*a3^2*a4^2*b1*b2^2*b3^4*b4^4 + 28*a1^4*a2^4*a3^2*a4^2*b1^2*b2^2*b3^4*b4^4 +
46*a1^3*a2^4*a3^2*a4^2*b1^3*b2^2*b3^4*b4^4 + 28*a1^2*a2^4*a3^2*a4^2*b1^4*b2^2*b3^4*b4^4 +
7*a1*a2^4*a3^2*a4^2*b1^5*b2^2*b3^4*b4^4 + a1^6*a2^3*a3^2*a4^2*b2^3*b3^4*b4^4 +
12*a1^5*a2^3*a3^2*a4^2*b1*b2^3*b3^4*b4^4 + 46*a1^4*a2^3*a3^2*a4^2*b1^2*b2^3*b3^4*b4^4 +
70*a1^3*a2^3*a3^2*a4^2*b1^3*b2^3*b3^4*b4^4 + 46*a1^2*a2^3*a3^2*a4^2*b1^4*b2^3*b3^4*b4^4 +
12*a1*a2^3*a3^2*a4^2*b1^5*b2^3*b3^4*b4^4 + a2^3*a3^2*a4^2*b1^6*b2^3*b3^4*b4^4 +
7*a1^5*a2^2*a3^2*a4^2*b1*b2^4*b3^4*b4^4 + 28*a1^4*a2^2*a3^2*a4^2*b1^2*b2^4*b3^4*b4^4 +
46*a1^3*a2^2*a3^2*a4^2*b1^3*b2^4*b3^4*b4^4 + 28*a1^2*a2^2*a3^2*a4^2*b1^4*b2^4*b3^4*b4^4 +
7*a1*a2^2*a3^2*a4^2*b1^5*b2^4*b3^4*b4^4 + a1^5*a2*a3^2*a4^2*b1*b2^5*b3^4*b4^4 +
7*a1^4*a2*a3^2*a4^2*b1^2*b2^5*b3^4*b4^4 + 12*a1^3*a2*a3^2*a4^2*b1^3*b2^5*b3^4*b4^4 +
7*a1^2*a2*a3^2*a4^2*b1^4*b2^5*b3^4*b4^4 + a1*a2*a3^2*a4^2*b1^5*b2^5*b3^4*b4^4 +
a1^3*a3^2*a4^2*b1^3*b2^6*b3^4*b4^4 + a1^4*a2^5*a3*a4^2*b1^2*b2*b3^5*b4^4 +
2*a1^3*a2^5*a3*a4^2*b1^3*b2*b3^5*b4^4 + a1^2*a2^5*a3*a4^2*b1^4*b2*b3^5*b4^4 +
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a1^5*a2^4*a3*a4^2*b1*b2^2*b3^5*b4^4 + 7*a1^4*a2^4*a3*a4^2*b1^2*b2^2*b3^5*b4^4 +
12*a1^3*a2^4*a3*a4^2*b1^3*b2^2*b3^5*b4^4 + 7*a1^2*a2^4*a3*a4^2*b1^4*b2^2*b3^5*b4^4 +
a1*a2^4*a3*a4^2*b1^5*b2^2*b3^5*b4^4 + 2*a1^5*a2^3*a3*a4^2*b1*b2^3*b3^5*b4^4 +
12*a1^4*a2^3*a3*a4^2*b1^2*b2^3*b3^5*b4^4 + 20*a1^3*a2^3*a3*a4^2*b1^3*b2^3*b3^5*b4^4 +
12*a1^2*a2^3*a3*a4^2*b1^4*b2^3*b3^5*b4^4 + 2*a1*a2^3*a3*a4^2*b1^5*b2^3*b3^5*b4^4 +
a1^5*a2^2*a3*a4^2*b1*b2^4*b3^5*b4^4 + 7*a1^4*a2^2*a3*a4^2*b1^2*b2^4*b3^5*b4^4 +
12*a1^3*a2^2*a3*a4^2*b1^3*b2^4*b3^5*b4^4 + 7*a1^2*a2^2*a3*a4^2*b1^4*b2^4*b3^5*b4^4 +
a1*a2^2*a3*a4^2*b1^5*b2^4*b3^5*b4^4 + a1^4*a2*a3*a4^2*b1^2*b2^5*b3^5*b4^4 +
2*a1^3*a2*a3*a4^2*b1^3*b2^5*b3^5*b4^4 + a1^2*a2*a3*a4^2*b1^4*b2^5*b3^5*b4^4 +
a1^3*a2^4*a4^2*b1^3*b2^2*b3^6*b4^4 + a1^4*a2^3*a4^2*b1^2*b2^3*b3^6*b4^4 +
2*a1^3*a2^3*a4^2*b1^3*b2^3*b3^6*b4^4 + a1^2*a2^3*a4^2*b1^4*b2^3*b3^6*b4^4 +
a1^3*a2^2*a4^2*b1^3*b2^4*b3^6*b4^4 + a1^4*a2^4*a3^5*a4*b1^2*b2^2*b3*b4^5 +
2*a1^3*a2^4*a3^5*a4*b1^3*b2^2*b3*b4^5 + a1^2*a2^4*a3^5*a4*b1^4*b2^2*b3*b4^5 +
2*a1^4*a2^3*a3^5*a4*b1^2*b2^3*b3*b4^5 + 4*a1^3*a2^3*a3^5*a4*b1^3*b2^3*b3*b4^5 +
2*a1^2*a2^3*a3^5*a4*b1^4*b2^3*b3*b4^5 + a1^4*a2^2*a3^5*a4*b1^2*b2^4*b3*b4^5 +
2*a1^3*a2^2*a3^5*a4*b1^3*b2^4*b3*b4^5 + a1^2*a2^2*a3^5*a4*b1^4*b2^4*b3*b4^5 +
a1^4*a2^5*a3^4*a4*b1^2*b2*b3^2*b4^5 + 2*a1^3*a2^5*a3^4*a4*b1^3*b2*b3^2*b4^5 +
a1^2*a2^5*a3^4*a4*b1^4*b2*b3^2*b4^5 + a1^5*a2^4*a3^4*a4*b1*b2^2*b3^2*b4^5 +
7*a1^4*a2^4*a3^4*a4*b1^2*b2^2*b3^2*b4^5 + 12*a1^3*a2^4*a3^4*a4*b1^3*b2^2*b3^2*b4^5 +
7*a1^2*a2^4*a3^4*a4*b1^4*b2^2*b3^2*b4^5 + a1*a2^4*a3^4*a4*b1^5*b2^2*b3^2*b4^5 +
2*a1^5*a2^3*a3^4*a4*b1*b2^3*b3^2*b4^5 + 12*a1^4*a2^3*a3^4*a4*b1^2*b2^3*b3^2*b4^5 +
20*a1^3*a2^3*a3^4*a4*b1^3*b2^3*b3^2*b4^5 + 12*a1^2*a2^3*a3^4*a4*b1^4*b2^3*b3^2*b4^5 +
2*a1*a2^3*a3^4*a4*b1^5*b2^3*b3^2*b4^5 + a1^5*a2^2*a3^4*a4*b1*b2^4*b3^2*b4^5 +
7*a1^4*a2^2*a3^4*a4*b1^2*b2^4*b3^2*b4^5 + 12*a1^3*a2^2*a3^4*a4*b1^3*b2^4*b3^2*b4^5 +
7*a1^2*a2^2*a3^4*a4*b1^4*b2^4*b3^2*b4^5 + a1*a2^2*a3^4*a4*b1^5*b2^4*b3^2*b4^5 +
a1^4*a2*a3^4*a4*b1^2*b2^5*b3^2*b4^5 + 2*a1^3*a2*a3^4*a4*b1^3*b2^5*b3^2*b4^5 +
a1^2*a2*a3^4*a4*b1^4*b2^5*b3^2*b4^5 + 2*a1^4*a2^5*a3^3*a4*b1^2*b2*b3^3*b4^5 +
4*a1^3*a2^5*a3^3*a4*b1^3*b2*b3^3*b4^5 + 2*a1^2*a2^5*a3^3*a4*b1^4*b2*b3^3*b4^5 +
2*a1^5*a2^4*a3^3*a4*b1*b2^2*b3^3*b4^5 + 12*a1^4*a2^4*a3^3*a4*b1^2*b2^2*b3^3*b4^5 +
20*a1^3*a2^4*a3^3*a4*b1^3*b2^2*b3^3*b4^5 + 12*a1^2*a2^4*a3^3*a4*b1^4*b2^2*b3^3*b4^5 +
2*a1*a2^4*a3^3*a4*b1^5*b2^2*b3^3*b4^5 + 4*a1^5*a2^3*a3^3*a4*b1*b2^3*b3^3*b4^5 +
20*a1^4*a2^3*a3^3*a4*b1^2*b2^3*b3^3*b4^5 + 32*a1^3*a2^3*a3^3*a4*b1^3*b2^3*b3^3*b4^5 +
20*a1^2*a2^3*a3^3*a4*b1^4*b2^3*b3^3*b4^5 + 4*a1*a2^3*a3^3*a4*b1^5*b2^3*b3^3*b4^5 +
2*a1^5*a2^2*a3^3*a4*b1*b2^4*b3^3*b4^5 + 12*a1^4*a2^2*a3^3*a4*b1^2*b2^4*b3^3*b4^5 +
20*a1^3*a2^2*a3^3*a4*b1^3*b2^4*b3^3*b4^5 + 12*a1^2*a2^2*a3^3*a4*b1^4*b2^4*b3^3*b4^5 +
2*a1*a2^2*a3^3*a4*b1^5*b2^4*b3^3*b4^5 + 2*a1^4*a2*a3^3*a4*b1^2*b2^5*b3^3*b4^5 +
4*a1^3*a2*a3^3*a4*b1^3*b2^5*b3^3*b4^5 + 2*a1^2*a2*a3^3*a4*b1^4*b2^5*b3^3*b4^5 +
a1^4*a2^5*a3^2*a4*b1^2*b2*b3^4*b4^5 + 2*a1^3*a2^5*a3^2*a4*b1^3*b2*b3^4*b4^5 +
a1^2*a2^5*a3^2*a4*b1^4*b2*b3^4*b4^5 + a1^5*a2^4*a3^2*a4*b1*b2^2*b3^4*b4^5 +
7*a1^4*a2^4*a3^2*a4*b1^2*b2^2*b3^4*b4^5 + 12*a1^3*a2^4*a3^2*a4*b1^3*b2^2*b3^4*b4^5 +
7*a1^2*a2^4*a3^2*a4*b1^4*b2^2*b3^4*b4^5 + a1*a2^4*a3^2*a4*b1^5*b2^2*b3^4*b4^5 +
2*a1^5*a2^3*a3^2*a4*b1*b2^3*b3^4*b4^5 + 12*a1^4*a2^3*a3^2*a4*b1^2*b2^3*b3^4*b4^5 +
20*a1^3*a2^3*a3^2*a4*b1^3*b2^3*b3^4*b4^5 + 12*a1^2*a2^3*a3^2*a4*b1^4*b2^3*b3^4*b4^5 +
2*a1*a2^3*a3^2*a4*b1^5*b2^3*b3^4*b4^5 + a1^5*a2^2*a3^2*a4*b1*b2^4*b3^4*b4^5 +
7*a1^4*a2^2*a3^2*a4*b1^2*b2^4*b3^4*b4^5 + 12*a1^3*a2^2*a3^2*a4*b1^3*b2^4*b3^4*b4^5 +
7*a1^2*a2^2*a3^2*a4*b1^4*b2^4*b3^4*b4^5 + a1*a2^2*a3^2*a4*b1^5*b2^4*b3^4*b4^5 +
a1^4*a2*a3^2*a4*b1^2*b2^5*b3^4*b4^5 + 2*a1^3*a2*a3^2*a4*b1^3*b2^5*b3^4*b4^5 +
a1^2*a2*a3^2*a4*b1^4*b2^5*b3^4*b4^5 + a1^4*a2^4*a3*a4*b1^2*b2^2*b3^5*b4^5 +
2*a1^3*a2^4*a3*a4*b1^3*b2^2*b3^5*b4^5 + a1^2*a2^4*a3*a4*b1^4*b2^2*b3^5*b4^5 +
2*a1^4*a2^3*a3*a4*b1^2*b2^3*b3^5*b4^5 + 4*a1^3*a2^3*a3*a4*b1^3*b2^3*b3^5*b4^5 +
2*a1^2*a2^3*a3*a4*b1^4*b2^3*b3^5*b4^5 + a1^4*a2^2*a3*a4*b1^2*b2^4*b3^5*b4^5 +
2*a1^3*a2^2*a3*a4*b1^3*b2^4*b3^5*b4^5 + a1^2*a2^2*a3*a4*b1^4*b2^4*b3^5*b4^5 +
a1^3*a2^4*a3^4*b1^3*b2^2*b3^2*b4^6 + a1^4*a2^3*a3^4*b1^2*b2^3*b3^2*b4^6 +
2*a1^3*a2^3*a3^4*b1^3*b2^3*b3^2*b4^6 + a1^2*a2^3*a3^4*b1^4*b2^3*b3^2*b4^6 +
a1^3*a2^2*a3^4*b1^3*b2^4*b3^2*b4^6 + a1^4*a2^4*a3^3*b1^2*b2^2*b3^3*b4^6 +
2*a1^3*a2^4*a3^3*b1^3*b2^2*b3^3*b4^6 + a1^2*a2^4*a3^3*b1^4*b2^2*b3^3*b4^6 +
2*a1^4*a2^3*a3^3*b1^2*b2^3*b3^3*b4^6 + 4*a1^3*a2^3*a3^3*b1^3*b2^3*b3^3*b4^6 +
2*a1^2*a2^3*a3^3*b1^4*b2^3*b3^3*b4^6 + a1^4*a2^2*a3^3*b1^2*b2^4*b3^3*b4^6 +
2*a1^3*a2^2*a3^3*b1^3*b2^4*b3^3*b4^6 + a1^2*a2^2*a3^3*b1^4*b2^4*b3^3*b4^6 +
a1^3*a2^4*a3^2*b1^3*b2^2*b3^4*b4^6 + a1^4*a2^3*a3^2*b1^2*b2^3*b3^4*b4^6 +
2*a1^3*a2^3*a3^2*b1^3*b2^3*b3^4*b4^6 + a1^2*a2^3*a3^2*b1^4*b2^3*b3^4*b4^6 +
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a1^3*a2^2*a3^2*b1^3*b2^4*b3^4*b4^6

c2=sum( f10 . f i nd (2*w0) )
c2
#This f i n d s a l l our terms in f10 that have a 2 in them and then adds them \

toge the r . The f i r s t s e t o f groups we form w i l l have two o f the four a \
va r i a b l e s to the th i rd power and e i t h e r a th i rd a va r i ab l e or i t s \
cor re spond ing b va r i ab l e to the four th power .

2*a1^3*a2^3*a3^4*a4^6*b1^3*b2^3*b3^2 + 2*a1^3*a2^4*a3^3*a4^6*b1^3*b2^2*b3^3 +
2*a1^4*a2^3*a3^3*a4^6*b1^2*b2^3*b3^3 + 2*a1^2*a2^3*a3^3*a4^6*b1^4*b2^3*b3^3 +
2*a1^3*a2^2*a3^3*a4^6*b1^3*b2^4*b3^3 + 2*a1^3*a2^3*a3^2*a4^6*b1^3*b2^3*b3^4 +
2*a1^3*a2^4*a3^5*a4^5*b1^3*b2^2*b3*b4 + 2*a1^4*a2^3*a3^5*a4^5*b1^2*b2^3*b3*b4 +
2*a1^2*a2^3*a3^5*a4^5*b1^4*b2^3*b3*b4 + 2*a1^3*a2^2*a3^5*a4^5*b1^3*b2^4*b3*b4 +
2*a1^3*a2^5*a3^4*a4^5*b1^3*b2*b3^2*b4 + 2*a1^5*a2^3*a3^4*a4^5*b1*b2^3*b3^2*b4 +
2*a1*a2^3*a3^4*a4^5*b1^5*b2^3*b3^2*b4 + 2*a1^3*a2*a3^4*a4^5*b1^3*b2^5*b3^2*b4 +
2*a1^4*a2^5*a3^3*a4^5*b1^2*b2*b3^3*b4 + 2*a1^2*a2^5*a3^3*a4^5*b1^4*b2*b3^3*b4 +
2*a1^5*a2^4*a3^3*a4^5*b1*b2^2*b3^3*b4 + 2*a1*a2^4*a3^3*a4^5*b1^5*b2^2*b3^3*b4 +
2*a1^5*a2^2*a3^3*a4^5*b1*b2^4*b3^3*b4 + 2*a1*a2^2*a3^3*a4^5*b1^5*b2^4*b3^3*b4 +
2*a1^4*a2*a3^3*a4^5*b1^2*b2^5*b3^3*b4 + 2*a1^2*a2*a3^3*a4^5*b1^4*b2^5*b3^3*b4 +
2*a1^3*a2^5*a3^2*a4^5*b1^3*b2*b3^4*b4 + 2*a1^5*a2^3*a3^2*a4^5*b1*b2^3*b3^4*b4 +
2*a1*a2^3*a3^2*a4^5*b1^5*b2^3*b3^4*b4 + 2*a1^3*a2*a3^2*a4^5*b1^3*b2^5*b3^4*b4 +
2*a1^3*a2^4*a3*a4^5*b1^3*b2^2*b3^5*b4 + 2*a1^4*a2^3*a3*a4^5*b1^2*b2^3*b3^5*b4 +
2*a1^2*a2^3*a3*a4^5*b1^4*b2^3*b3^5*b4 + 2*a1^3*a2^2*a3*a4^5*b1^3*b2^4*b3^5*b4 +
2*a1^3*a2^3*a3^6*a4^4*b1^3*b2^3*b4^2 + 2*a1^3*a2^5*a3^5*a4^4*b1^3*b2*b3*b4^2 +
2*a1^5*a2^3*a3^5*a4^4*b1*b2^3*b3*b4^2 + 2*a1*a2^3*a3^5*a4^4*b1^5*b2^3*b3*b4^2 +
2*a1^3*a2*a3^5*a4^4*b1^3*b2^5*b3*b4^2 + 2*a1^3*a2^6*a3^3*a4^4*b1^3*b3^3*b4^2 +
2*a1^5*a2^5*a3^3*a4^4*b1*b2*b3^3*b4^2 + 2*a1*a2^5*a3^3*a4^4*b1^5*b2*b3^3*b4^2 +
2*a1^6*a2^3*a3^3*a4^4*b2^3*b3^3*b4^2 + 2*a2^3*a3^3*a4^4*b1^6*b2^3*b3^3*b4^2 +
2*a1^5*a2*a3^3*a4^4*b1*b2^5*b3^3*b4^2 + 2*a1*a2*a3^3*a4^4*b1^5*b2^5*b3^3*b4^2 +
2*a1^3*a3^3*a4^4*b1^3*b2^6*b3^3*b4^2 + 2*a1^3*a2^5*a3*a4^4*b1^3*b2*b3^5*b4^2 +
2*a1^5*a2^3*a3*a4^4*b1*b2^3*b3^5*b4^2 + 2*a1*a2^3*a3*a4^4*b1^5*b2^3*b3^5*b4^2 +
2*a1^3*a2*a3*a4^4*b1^3*b2^5*b3^5*b4^2 + 2*a1^3*a2^3*a4^4*b1^3*b2^3*b3^6*b4^2 +
2*a1^3*a2^4*a3^6*a4^3*b1^3*b2^2*b4^3 + 2*a1^4*a2^3*a3^6*a4^3*b1^2*b2^3*b4^3 +
2*a1^2*a2^3*a3^6*a4^3*b1^4*b2^3*b4^3 + 2*a1^3*a2^2*a3^6*a4^3*b1^3*b2^4*b4^3 +
2*a1^4*a2^5*a3^5*a4^3*b1^2*b2*b3*b4^3 + 2*a1^2*a2^5*a3^5*a4^3*b1^4*b2*b3*b4^3 +
2*a1^5*a2^4*a3^5*a4^3*b1*b2^2*b3*b4^3 + 2*a1*a2^4*a3^5*a4^3*b1^5*b2^2*b3*b4^3 +
2*a1^5*a2^2*a3^5*a4^3*b1*b2^4*b3*b4^3 + 2*a1*a2^2*a3^5*a4^3*b1^5*b2^4*b3*b4^3 +
2*a1^4*a2*a3^5*a4^3*b1^2*b2^5*b3*b4^3 + 2*a1^2*a2*a3^5*a4^3*b1^4*b2^5*b3*b4^3 +
2*a1^3*a2^6*a3^4*a4^3*b1^3*b3^2*b4^3 + 2*a1^5*a2^5*a3^4*a4^3*b1*b2*b3^2*b4^3 +
2*a1*a2^5*a3^4*a4^3*b1^5*b2*b3^2*b4^3 + 2*a1^6*a2^3*a3^4*a4^3*b2^3*b3^2*b4^3 +
2*a2^3*a3^4*a4^3*b1^6*b2^3*b3^2*b4^3 + 2*a1^5*a2*a3^4*a4^3*b1*b2^5*b3^2*b4^3 +
2*a1*a2*a3^4*a4^3*b1^5*b2^5*b3^2*b4^3 + 2*a1^3*a3^4*a4^3*b1^3*b2^6*b3^2*b4^3 +
2*a1^4*a2^6*a3^3*a4^3*b1^2*b3^3*b4^3 + 2*a1^2*a2^6*a3^3*a4^3*b1^4*b3^3*b4^3 +
2*a1^6*a2^4*a3^3*a4^3*b2^2*b3^3*b4^3 + 2*a2^4*a3^3*a4^3*b1^6*b2^2*b3^3*b4^3 +
2*a1^6*a2^2*a3^3*a4^3*b2^4*b3^3*b4^3 + 2*a2^2*a3^3*a4^3*b1^6*b2^4*b3^3*b4^3 +
2*a1^4*a3^3*a4^3*b1^2*b2^6*b3^3*b4^3 + 2*a1^2*a3^3*a4^3*b1^4*b2^6*b3^3*b4^3 +
2*a1^3*a2^6*a3^2*a4^3*b1^3*b3^4*b4^3 + 2*a1^5*a2^5*a3^2*a4^3*b1*b2*b3^4*b4^3 +
2*a1*a2^5*a3^2*a4^3*b1^5*b2*b3^4*b4^3 + 2*a1^6*a2^3*a3^2*a4^3*b2^3*b3^4*b4^3 +
2*a2^3*a3^2*a4^3*b1^6*b2^3*b3^4*b4^3 + 2*a1^5*a2*a3^2*a4^3*b1*b2^5*b3^4*b4^3 +
2*a1*a2*a3^2*a4^3*b1^5*b2^5*b3^4*b4^3 + 2*a1^3*a3^2*a4^3*b1^3*b2^6*b3^4*b4^3 +
2*a1^4*a2^5*a3*a4^3*b1^2*b2*b3^5*b4^3 + 2*a1^2*a2^5*a3*a4^3*b1^4*b2*b3^5*b4^3 +
2*a1^5*a2^4*a3*a4^3*b1*b2^2*b3^5*b4^3 + 2*a1*a2^4*a3*a4^3*b1^5*b2^2*b3^5*b4^3 +
2*a1^5*a2^2*a3*a4^3*b1*b2^4*b3^5*b4^3 + 2*a1*a2^2*a3*a4^3*b1^5*b2^4*b3^5*b4^3 +
2*a1^4*a2*a3*a4^3*b1^2*b2^5*b3^5*b4^3 + 2*a1^2*a2*a3*a4^3*b1^4*b2^5*b3^5*b4^3 +
2*a1^3*a2^4*a4^3*b1^3*b2^2*b3^6*b4^3 + 2*a1^4*a2^3*a4^3*b1^2*b2^3*b3^6*b4^3 +
2*a1^2*a2^3*a4^3*b1^4*b2^3*b3^6*b4^3 + 2*a1^3*a2^2*a4^3*b1^3*b2^4*b3^6*b4^3 +
2*a1^3*a2^3*a3^6*a4^2*b1^3*b2^3*b4^4 + 2*a1^3*a2^5*a3^5*a4^2*b1^3*b2*b3*b4^4 +
2*a1^5*a2^3*a3^5*a4^2*b1*b2^3*b3*b4^4 + 2*a1*a2^3*a3^5*a4^2*b1^5*b2^3*b3*b4^4 +
2*a1^3*a2*a3^5*a4^2*b1^3*b2^5*b3*b4^4 + 2*a1^3*a2^6*a3^3*a4^2*b1^3*b3^3*b4^4 +
2*a1^5*a2^5*a3^3*a4^2*b1*b2*b3^3*b4^4 + 2*a1*a2^5*a3^3*a4^2*b1^5*b2*b3^3*b4^4 +
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2*a1^6*a2^3*a3^3*a4^2*b2^3*b3^3*b4^4 + 2*a2^3*a3^3*a4^2*b1^6*b2^3*b3^3*b4^4 +
2*a1^5*a2*a3^3*a4^2*b1*b2^5*b3^3*b4^4 + 2*a1*a2*a3^3*a4^2*b1^5*b2^5*b3^3*b4^4 +
2*a1^3*a3^3*a4^2*b1^3*b2^6*b3^3*b4^4 + 2*a1^3*a2^5*a3*a4^2*b1^3*b2*b3^5*b4^4 +
2*a1^5*a2^3*a3*a4^2*b1*b2^3*b3^5*b4^4 + 2*a1*a2^3*a3*a4^2*b1^5*b2^3*b3^5*b4^4 +
2*a1^3*a2*a3*a4^2*b1^3*b2^5*b3^5*b4^4 + 2*a1^3*a2^3*a4^2*b1^3*b2^3*b3^6*b4^4 +
2*a1^3*a2^4*a3^5*a4*b1^3*b2^2*b3*b4^5 + 2*a1^4*a2^3*a3^5*a4*b1^2*b2^3*b3*b4^5 +
2*a1^2*a2^3*a3^5*a4*b1^4*b2^3*b3*b4^5 + 2*a1^3*a2^2*a3^5*a4*b1^3*b2^4*b3*b4^5 +
2*a1^3*a2^5*a3^4*a4*b1^3*b2*b3^2*b4^5 + 2*a1^5*a2^3*a3^4*a4*b1*b2^3*b3^2*b4^5 +
2*a1*a2^3*a3^4*a4*b1^5*b2^3*b3^2*b4^5 + 2*a1^3*a2*a3^4*a4*b1^3*b2^5*b3^2*b4^5 +
2*a1^4*a2^5*a3^3*a4*b1^2*b2*b3^3*b4^5 + 2*a1^2*a2^5*a3^3*a4*b1^4*b2*b3^3*b4^5 +
2*a1^5*a2^4*a3^3*a4*b1*b2^2*b3^3*b4^5 + 2*a1*a2^4*a3^3*a4*b1^5*b2^2*b3^3*b4^5 +
2*a1^5*a2^2*a3^3*a4*b1*b2^4*b3^3*b4^5 + 2*a1*a2^2*a3^3*a4*b1^5*b2^4*b3^3*b4^5 +
2*a1^4*a2*a3^3*a4*b1^2*b2^5*b3^3*b4^5 + 2*a1^2*a2*a3^3*a4*b1^4*b2^5*b3^3*b4^5 +
2*a1^3*a2^5*a3^2*a4*b1^3*b2*b3^4*b4^5 + 2*a1^5*a2^3*a3^2*a4*b1*b2^3*b3^4*b4^5 +
2*a1*a2^3*a3^2*a4*b1^5*b2^3*b3^4*b4^5 + 2*a1^3*a2*a3^2*a4*b1^3*b2^5*b3^4*b4^5 +
2*a1^3*a2^4*a3*a4*b1^3*b2^2*b3^5*b4^5 + 2*a1^4*a2^3*a3*a4*b1^2*b2^3*b3^5*b4^5 +
2*a1^2*a2^3*a3*a4*b1^4*b2^3*b3^5*b4^5 + 2*a1^3*a2^2*a3*a4*b1^3*b2^4*b3^5*b4^5 +
2*a1^3*a2^3*a3^4*b1^3*b2^3*b3^2*b4^6 + 2*a1^3*a2^4*a3^3*b1^3*b2^2*b3^3*b4^6 +
2*a1^4*a2^3*a3^3*b1^2*b2^3*b3^3*b4^6 + 2*a1^2*a2^3*a3^3*b1^4*b2^3*b3^3*b4^6 +
2*a1^3*a2^2*a3^3*b1^3*b2^4*b3^3*b4^6 + 2*a1^3*a2^3*a3^2*b1^3*b2^3*b3^4*b4^6

c2123=sum( c2 . f i nd ( a1^3*a2^3*a3^4*w0) )+sum( c2 . f i nd ( a1^3*a2^3*b3^4*w0) )
c2123
c2123 . f a c t o r ( )
s2123=2*((p4^2 + 2*q4 ) ^2 - 3*q4^2) *( p3^2 + 2*q3 ) *( p4^2 + 2*q4 ) *q1^3*q2^3*q3^2
s2123
#This i s the sum of the terms with a1 ^3 , a2 ^3 , and e i t h e r a3^4 or b3^4 , i t s \

f a c t o r i z a t i o n , and i t s s ub s t i t u t i o n .
2*a1^3*a2^3*a3^4*a4^6*b1^3*b2^3*b3^2 + 2*a1^3*a2^3*a3^2*a4^6*b1^3*b2^3*b3^4 +
2*a1^3*a2^3*a3^4*b1^3*b2^3*b3^2*b4^6 + 2*a1^3*a2^3*a3^2*b1^3*b2^3*b3^4*b4^6
2*(a4^4 - a4^2*b4^2 + b4^4)*(a3^2 + b3^2)*(a4^2 + b4^2)*a1^3*a2^3*a3^2*b1^3*b2^3*b3^2
2*((p4^2 + 2*q4)^2 - 3*q4^2)*(p3^2 + 2*q3)*(p4^2 + 2*q4)*q1^3*q2^3*q3^2

c2124=sum( c2 . f i nd ( a1^3*a2^3*a4^4*w0) )+sum( c2 . f i nd ( a1^3*a2^3*b4^4*w0) )
c2124
c2124 . f a c t o r ( )
s2124=2*((p3^2 + 2*q3 ) ^2 - 3*q3^2) *( p3^2 + 2*q3 ) *( p4^2 + 2*q4 ) *q1^3*q2^3*q4^2
s2124
#This i s the sum of the terms with a1 ^3 , a2 ^3 , and e i t h e r a4^4 or b4^4 , i t s \

f a c t o r i z a t i o n , and i t s s ub s t i t u t i o n .
2*a1^3*a2^3*a3^6*a4^4*b1^3*b2^3*b4^2 + 2*a1^3*a2^3*a4^4*b1^3*b2^3*b3^6*b4^2 +
2*a1^3*a2^3*a3^6*a4^2*b1^3*b2^3*b4^4 + 2*a1^3*a2^3*a4^2*b1^3*b2^3*b3^6*b4^4
2*(a3^4 - a3^2*b3^2 + b3^4)*(a3^2 + b3^2)*(a4^2 + b4^2)*a1^3*a2^3*a4^2*b1^3*b2^3*b4^2
2*((p3^2 + 2*q3)^2 - 3*q3^2)*(p3^2 + 2*q3)*(p4^2 + 2*q4)*q1^3*q2^3*q4^2

c2132=sum( c2 . f i nd ( a1^3*a3^3*a2^4*w0) )+sum( c2 . f i nd ( a1^3*a3^3*b2^4*w0) )
c2132
c2132 . f a c t o r ( )
s2132=2*((p4^2 + 2*q4 ) ^2 - 3*q4^2) *( p2^2 + 2*q2 ) *( p4^2 + 2*q4 ) *q1^3*q2^2*q3^3
s2132
#This i s the sum of the terms with a1 ^3 , a3 ^3 , and e i t h e r a2^4 or b2^4 , i t s \

f a c t o r i z a t i o n , and i t s s ub s t i t u t i o n .
2*a1^3*a2^4*a3^3*a4^6*b1^3*b2^2*b3^3 + 2*a1^3*a2^2*a3^3*a4^6*b1^3*b2^4*b3^3 +
2*a1^3*a2^4*a3^3*b1^3*b2^2*b3^3*b4^6 + 2*a1^3*a2^2*a3^3*b1^3*b2^4*b3^3*b4^6
2*(a4^4 - a4^2*b4^2 + b4^4)*(a2^2 + b2^2)*(a4^2 + b4^2)*a1^3*a2^2*a3^3*b1^3*b2^2*b3^3
2*((p4^2 + 2*q4)^2 - 3*q4^2)*(p2^2 + 2*q2)*(p4^2 + 2*q4)*q1^3*q2^2*q3^3

c2134=sum( c2 . f i nd ( a1^3*a3^3*a4^4*w0) )+sum( c2 . f i nd ( a1^3*a3^3*b4^4*w0) )
c2134
c2134 . f a c t o r ( )
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s2134=2*((p2^2 + 2*q2 ) ^2 - 3*q2^2) *( p2^2 + 2*q2 ) *( p4^2 + 2*q4 ) *q1^3*q3^3*q4^2
s2134
#This i s the sum of the terms with a1 ^3 , a3 ^3 , and e i t h e r a4^4 or b4^4 , i t s \

f a c t o r i z a t i o n , and i t s s ub s t i t u t i o n .
2*a1^3*a2^6*a3^3*a4^4*b1^3*b3^3*b4^2 + 2*a1^3*a3^3*a4^4*b1^3*b2^6*b3^3*b4^2 +
2*a1^3*a2^6*a3^3*a4^2*b1^3*b3^3*b4^4 + 2*a1^3*a3^3*a4^2*b1^3*b2^6*b3^3*b4^4
2*(a2^4 - a2^2*b2^2 + b2^4)*(a2^2 + b2^2)*(a4^2 + b4^2)*a1^3*a3^3*a4^2*b1^3*b3^3*b4^2
2*((p2^2 + 2*q2)^2 - 3*q2^2)*(p2^2 + 2*q2)*(p4^2 + 2*q4)*q1^3*q3^3*q4^2

c2142=sum( c2 . f i nd ( a1^3*a4^3*a2^4*w0) )+sum( c2 . f i nd ( a1^3*a4^3*b2^4*w0) )
c2142
c2142 . f a c t o r ( )
s2142=2*((p3^2 + 2*q3 ) ^2 - 3*q3^2) *( p2^2 + 2*q2 ) *( p3^2 + 2*q3 ) *q1^3*q2^2*q4^3
s2142
#This i s the sum of the terms with a1 ^3 , a4 ^3 , and e i t h e r a2^4 or b2^4 , i t s \

f a c t o r i z a t i o n , and i t s s ub s t i t u t i o n .
2*a1^3*a2^4*a3^6*a4^3*b1^3*b2^2*b4^3 + 2*a1^3*a2^2*a3^6*a4^3*b1^3*b2^4*b4^3 +
2*a1^3*a2^4*a4^3*b1^3*b2^2*b3^6*b4^3 + 2*a1^3*a2^2*a4^3*b1^3*b2^4*b3^6*b4^3
2*(a3^4 - a3^2*b3^2 + b3^4)*(a2^2 + b2^2)*(a3^2 + b3^2)*a1^3*a2^2*a4^3*b1^3*b2^2*b4^3
2*((p3^2 + 2*q3)^2 - 3*q3^2)*(p2^2 + 2*q2)*(p3^2 + 2*q3)*q1^3*q2^2*q4^3

c2143=sum( c2 . f i nd ( a1^3*a4^3*a3^4*w0) )+sum( c2 . f i nd ( a1^3*a4^3*b3^4*w0) )
c2143
c2143 . f a c t o r ( )
s2143=2*((p2^2 + 2*q2 ) ^2 - 3*q2^2) *( p2^2 + 2*q2 ) *( p3^2 + 2*q3 ) *q1^3*q3^2*q4^3
s2143
#This i s the sum of the terms with a1 ^3 , a4 ^3 , and e i t h e r a3^4 or b3^4 , i t s \

f a c t o r i z a t i o n , and i t s s ub s t i t u t i o n .
2*a1^3*a2^6*a3^4*a4^3*b1^3*b3^2*b4^3 + 2*a1^3*a3^4*a4^3*b1^3*b2^6*b3^2*b4^3 +
2*a1^3*a2^6*a3^2*a4^3*b1^3*b3^4*b4^3 + 2*a1^3*a3^2*a4^3*b1^3*b2^6*b3^4*b4^3
2*(a2^4 - a2^2*b2^2 + b2^4)*(a2^2 + b2^2)*(a3^2 + b3^2)*a1^3*a3^2*a4^3*b1^3*b3^2*b4^3
2*((p2^2 + 2*q2)^2 - 3*q2^2)*(p2^2 + 2*q2)*(p3^2 + 2*q3)*q1^3*q3^2*q4^3

c2231=sum( c2 . f i nd ( a2^3*a3^3*a1^4*w0) )+sum( c2 . f i nd ( a2^3*a3^3*b1^4*w0) )
c2231
c2231 . f a c t o r ( )
s2231=2*((p4^2 + 2*q4 ) ^2 - 3*q4^2) *( p1^2 + 2*q1 ) *( p4^2 + 2*q4 ) *q1^2*q2^3*q3^3
s2231
#This i s the sum of the terms with a2 ^3 , a3 ^3 , and e i t h e r a1^4 or b1^4 , i t s \

f a c t o r i z a t i o n , and i t s s ub s t i t u t i o n .
2*a1^4*a2^3*a3^3*a4^6*b1^2*b2^3*b3^3 + 2*a1^2*a2^3*a3^3*a4^6*b1^4*b2^3*b3^3 +
2*a1^4*a2^3*a3^3*b1^2*b2^3*b3^3*b4^6 + 2*a1^2*a2^3*a3^3*b1^4*b2^3*b3^3*b4^6
2*(a4^4 - a4^2*b4^2 + b4^4)*(a1^2 + b1^2)*(a4^2 + b4^2)*a1^2*a2^3*a3^3*b1^2*b2^3*b3^3
2*((p4^2 + 2*q4)^2 - 3*q4^2)*(p1^2 + 2*q1)*(p4^2 + 2*q4)*q1^2*q2^3*q3^3

c2234=sum( c2 . f i nd ( a2^3*a3^3*a4^4*w0) )+sum( c2 . f i nd ( a2^3*a3^3*b4^4*w0) )
c2234
c2234 . f a c t o r ( )
s2234=2*((p1^2 + 2*q1 ) ^2 - 3*q1^2) *( p1^2 + 2*q1 ) *( p4^2 + 2*q4 ) *q2^3*q3^3*q4^2
s2234
#This i s the sum of the terms with a2 ^3 , a3 ^3 , and e i t h e r a4^4 or b4^4 , i t s \

f a c t o r i z a t i o n , and i t s s ub s t i t u t i o n .
2*a1^6*a2^3*a3^3*a4^4*b2^3*b3^3*b4^2 + 2*a2^3*a3^3*a4^4*b1^6*b2^3*b3^3*b4^2 +
2*a1^6*a2^3*a3^3*a4^2*b2^3*b3^3*b4^4 + 2*a2^3*a3^3*a4^2*b1^6*b2^3*b3^3*b4^4
2*(a1^4 - a1^2*b1^2 + b1^4)*(a1^2 + b1^2)*(a4^2 + b4^2)*a2^3*a3^3*a4^2*b2^3*b3^3*b4^2
2*((p1^2 + 2*q1)^2 - 3*q1^2)*(p1^2 + 2*q1)*(p4^2 + 2*q4)*q2^3*q3^3*q4^2

c2241=sum( c2 . f i nd ( a2^3*a4^3*a1^4*w0) )+sum( c2 . f i nd ( a2^3*a4^3*b1^4*w0) )
c2241
c2241 . f a c t o r ( )
s2241=2*((p3^2 + 2*q3 ) ^2 - 3*q3^2) *( p1^2 + 2*q1 ) *( p3^2 + 2*q3 ) *q1^2*q2^3*q4^3
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s2241
#This i s the sum of the terms with a2 ^3 , a4 ^3 , and e i t h e r a1^4 or b4^1 , i t s \

f a c t o r i z a t i o n , and i t s s ub s t i t u t i o n .
2*a1^4*a2^3*a3^6*a4^3*b1^2*b2^3*b4^3 + 2*a1^2*a2^3*a3^6*a4^3*b1^4*b2^3*b4^3 +
2*a1^4*a2^3*a4^3*b1^2*b2^3*b3^6*b4^3 + 2*a1^2*a2^3*a4^3*b1^4*b2^3*b3^6*b4^3
2*(a3^4 - a3^2*b3^2 + b3^4)*(a1^2 + b1^2)*(a3^2 + b3^2)*a1^2*a2^3*a4^3*b1^2*b2^3*b4^3
2*((p3^2 + 2*q3)^2 - 3*q3^2)*(p1^2 + 2*q1)*(p3^2 + 2*q3)*q1^2*q2^3*q4^3

c2243=sum( c2 . f i nd ( a2^3*a4^3*a3^4*w0) )+sum( c2 . f i nd ( a2^3*a4^3*b3^4*w0) )
c2243
c2243 . f a c t o r ( )
s2243=2*((p1^2 + 2*q1 ) ^2 - 3*q1^2) *( p1^2 + 2*q1 ) *( p3^2 + 2*q3 ) *q2^3*q3^2*q4^3
s2243
#This i s the sum of the terms with a2 ^3 , a4 ^3 , and e i t h e r a3^4 or b3^4 , i t s \

f a c t o r i z a t i o n , and i t s s ub s t i t u t i o n .
2*a1^6*a2^3*a3^4*a4^3*b2^3*b3^2*b4^3 + 2*a2^3*a3^4*a4^3*b1^6*b2^3*b3^2*b4^3 +
2*a1^6*a2^3*a3^2*a4^3*b2^3*b3^4*b4^3 + 2*a2^3*a3^2*a4^3*b1^6*b2^3*b3^4*b4^3
2*(a1^4 - a1^2*b1^2 + b1^4)*(a1^2 + b1^2)*(a3^2 + b3^2)*a2^3*a3^2*a4^3*b2^3*b3^2*b4^3
2*((p1^2 + 2*q1)^2 - 3*q1^2)*(p1^2 + 2*q1)*(p3^2 + 2*q3)*q2^3*q3^2*q4^3

c2341=sum( c2 . f i nd ( a3^3*a4^3*a1^4*w0) )+sum( c2 . f i nd ( a3^3*a4^3*b1^4*w0) )
c2341
c2341 . f a c t o r ( )
s2341=2*((p2^2 + 2*q2 ) ^2 - 3*q2^2) *( p1^2 + 2*q1 ) *( p2^2 + 2*q2 ) *q1^2*q3^3*q4^3
s2341
#This i s the sum of the terms with a3 ^3 , a4 ^3 , and e i t h e r a1^4 or b1^4 , i t s \

f a c t o r i z a t i o n , and i t s s ub s t i t u t i o n .
2*a1^4*a2^6*a3^3*a4^3*b1^2*b3^3*b4^3 + 2*a1^2*a2^6*a3^3*a4^3*b1^4*b3^3*b4^3 +
2*a1^4*a3^3*a4^3*b1^2*b2^6*b3^3*b4^3 + 2*a1^2*a3^3*a4^3*b1^4*b2^6*b3^3*b4^3
2*(a2^4 - a2^2*b2^2 + b2^4)*(a1^2 + b1^2)*(a2^2 + b2^2)*a1^2*a3^3*a4^3*b1^2*b3^3*b4^3
2*((p2^2 + 2*q2)^2 - 3*q2^2)*(p1^2 + 2*q1)*(p2^2 + 2*q2)*q1^2*q3^3*q4^3

c2342=sum( c2 . f i nd ( a3^3*a4^3*a2^4*w0) )+sum( c2 . f i nd ( a3^3*a4^3*b2^4*w0) )
c2342
c2342 . f a c t o r ( )
s2342=2*((p1^2 + 2*q1 ) ^2 - 3*q1^2) *( p1^2 + 2*q1 ) *( p2^2 + 2*q2 ) *q2^2*q3^3*q4^3
s2342
#This i s the sum of the terms with a3 ^3 , a4 ^3 , and e i t h e r a1^4 or b1^4 , i t s \

f a c t o r i z a t i o n , and i t s s ub s t i t u t i o n .
2*a1^6*a2^4*a3^3*a4^3*b2^2*b3^3*b4^3 + 2*a2^4*a3^3*a4^3*b1^6*b2^2*b3^3*b4^3 +
2*a1^6*a2^2*a3^3*a4^3*b2^4*b3^3*b4^3 + 2*a2^2*a3^3*a4^3*b1^6*b2^4*b3^3*b4^3
2*(a1^4 - a1^2*b1^2 + b1^4)*(a1^2 + b1^2)*(a2^2 + b2^2)*a2^2*a3^3*a4^3*b2^2*b3^3*b4^3
2*((p1^2 + 2*q1)^2 - 3*q1^2)*(p1^2 + 2*q1)*(p2^2 + 2*q2)*q2^2*q3^3*q4^3

c02=c2 - c2123 - c2124 - c2132 - c2134 - c2142 - c2143 - c2231 - c2234 - c2241 - c2243 - c2341 - c2342
c02
#This ge t s a l l the terms from c2 that have not been as s i gned to a group . The \

groups we form w i l l have one o f the four a v a r i a b l e s to the th i rd power and \
e i t h e r a second a va r i ab l e or i t s cor re spond ing b va r i ab l e to the f o r th \
power .

2*a1^3*a2^4*a3^5*a4^5*b1^3*b2^2*b3*b4 + 2*a1^4*a2^3*a3^5*a4^5*b1^2*b2^3*b3*b4 +
2*a1^2*a2^3*a3^5*a4^5*b1^4*b2^3*b3*b4 + 2*a1^3*a2^2*a3^5*a4^5*b1^3*b2^4*b3*b4 +
2*a1^3*a2^5*a3^4*a4^5*b1^3*b2*b3^2*b4 + 2*a1^5*a2^3*a3^4*a4^5*b1*b2^3*b3^2*b4 +
2*a1*a2^3*a3^4*a4^5*b1^5*b2^3*b3^2*b4 + 2*a1^3*a2*a3^4*a4^5*b1^3*b2^5*b3^2*b4 +
2*a1^4*a2^5*a3^3*a4^5*b1^2*b2*b3^3*b4 + 2*a1^2*a2^5*a3^3*a4^5*b1^4*b2*b3^3*b4 +
2*a1^5*a2^4*a3^3*a4^5*b1*b2^2*b3^3*b4 + 2*a1*a2^4*a3^3*a4^5*b1^5*b2^2*b3^3*b4 +
2*a1^5*a2^2*a3^3*a4^5*b1*b2^4*b3^3*b4 + 2*a1*a2^2*a3^3*a4^5*b1^5*b2^4*b3^3*b4 +
2*a1^4*a2*a3^3*a4^5*b1^2*b2^5*b3^3*b4 + 2*a1^2*a2*a3^3*a4^5*b1^4*b2^5*b3^3*b4 +
2*a1^3*a2^5*a3^2*a4^5*b1^3*b2*b3^4*b4 + 2*a1^5*a2^3*a3^2*a4^5*b1*b2^3*b3^4*b4 +
2*a1*a2^3*a3^2*a4^5*b1^5*b2^3*b3^4*b4 + 2*a1^3*a2*a3^2*a4^5*b1^3*b2^5*b3^4*b4 +
2*a1^3*a2^4*a3*a4^5*b1^3*b2^2*b3^5*b4 + 2*a1^4*a2^3*a3*a4^5*b1^2*b2^3*b3^5*b4 +
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2*a1^2*a2^3*a3*a4^5*b1^4*b2^3*b3^5*b4 + 2*a1^3*a2^2*a3*a4^5*b1^3*b2^4*b3^5*b4 +
2*a1^3*a2^5*a3^5*a4^4*b1^3*b2*b3*b4^2 + 2*a1^5*a2^3*a3^5*a4^4*b1*b2^3*b3*b4^2 +
2*a1*a2^3*a3^5*a4^4*b1^5*b2^3*b3*b4^2 + 2*a1^3*a2*a3^5*a4^4*b1^3*b2^5*b3*b4^2 +
2*a1^5*a2^5*a3^3*a4^4*b1*b2*b3^3*b4^2 + 2*a1*a2^5*a3^3*a4^4*b1^5*b2*b3^3*b4^2 +
2*a1^5*a2*a3^3*a4^4*b1*b2^5*b3^3*b4^2 + 2*a1*a2*a3^3*a4^4*b1^5*b2^5*b3^3*b4^2 +
2*a1^3*a2^5*a3*a4^4*b1^3*b2*b3^5*b4^2 + 2*a1^5*a2^3*a3*a4^4*b1*b2^3*b3^5*b4^2 +
2*a1*a2^3*a3*a4^4*b1^5*b2^3*b3^5*b4^2 + 2*a1^3*a2*a3*a4^4*b1^3*b2^5*b3^5*b4^2 +
2*a1^4*a2^5*a3^5*a4^3*b1^2*b2*b3*b4^3 + 2*a1^2*a2^5*a3^5*a4^3*b1^4*b2*b3*b4^3 +
2*a1^5*a2^4*a3^5*a4^3*b1*b2^2*b3*b4^3 + 2*a1*a2^4*a3^5*a4^3*b1^5*b2^2*b3*b4^3 +
2*a1^5*a2^2*a3^5*a4^3*b1*b2^4*b3*b4^3 + 2*a1*a2^2*a3^5*a4^3*b1^5*b2^4*b3*b4^3 +
2*a1^4*a2*a3^5*a4^3*b1^2*b2^5*b3*b4^3 + 2*a1^2*a2*a3^5*a4^3*b1^4*b2^5*b3*b4^3 +
2*a1^5*a2^5*a3^4*a4^3*b1*b2*b3^2*b4^3 + 2*a1*a2^5*a3^4*a4^3*b1^5*b2*b3^2*b4^3 +
2*a1^5*a2*a3^4*a4^3*b1*b2^5*b3^2*b4^3 + 2*a1*a2*a3^4*a4^3*b1^5*b2^5*b3^2*b4^3 +
2*a1^5*a2^5*a3^2*a4^3*b1*b2*b3^4*b4^3 + 2*a1*a2^5*a3^2*a4^3*b1^5*b2*b3^4*b4^3 +
2*a1^5*a2*a3^2*a4^3*b1*b2^5*b3^4*b4^3 + 2*a1*a2*a3^2*a4^3*b1^5*b2^5*b3^4*b4^3 +
2*a1^4*a2^5*a3*a4^3*b1^2*b2*b3^5*b4^3 + 2*a1^2*a2^5*a3*a4^3*b1^4*b2*b3^5*b4^3 +
2*a1^5*a2^4*a3*a4^3*b1*b2^2*b3^5*b4^3 + 2*a1*a2^4*a3*a4^3*b1^5*b2^2*b3^5*b4^3 +
2*a1^5*a2^2*a3*a4^3*b1*b2^4*b3^5*b4^3 + 2*a1*a2^2*a3*a4^3*b1^5*b2^4*b3^5*b4^3 +
2*a1^4*a2*a3*a4^3*b1^2*b2^5*b3^5*b4^3 + 2*a1^2*a2*a3*a4^3*b1^4*b2^5*b3^5*b4^3 +
2*a1^3*a2^5*a3^5*a4^2*b1^3*b2*b3*b4^4 + 2*a1^5*a2^3*a3^5*a4^2*b1*b2^3*b3*b4^4 +
2*a1*a2^3*a3^5*a4^2*b1^5*b2^3*b3*b4^4 + 2*a1^3*a2*a3^5*a4^2*b1^3*b2^5*b3*b4^4 +
2*a1^5*a2^5*a3^3*a4^2*b1*b2*b3^3*b4^4 + 2*a1*a2^5*a3^3*a4^2*b1^5*b2*b3^3*b4^4 +
2*a1^5*a2*a3^3*a4^2*b1*b2^5*b3^3*b4^4 + 2*a1*a2*a3^3*a4^2*b1^5*b2^5*b3^3*b4^4 +
2*a1^3*a2^5*a3*a4^2*b1^3*b2*b3^5*b4^4 + 2*a1^5*a2^3*a3*a4^2*b1*b2^3*b3^5*b4^4 +
2*a1*a2^3*a3*a4^2*b1^5*b2^3*b3^5*b4^4 + 2*a1^3*a2*a3*a4^2*b1^3*b2^5*b3^5*b4^4 +
2*a1^3*a2^4*a3^5*a4*b1^3*b2^2*b3*b4^5 + 2*a1^4*a2^3*a3^5*a4*b1^2*b2^3*b3*b4^5 +
2*a1^2*a2^3*a3^5*a4*b1^4*b2^3*b3*b4^5 + 2*a1^3*a2^2*a3^5*a4*b1^3*b2^4*b3*b4^5 +
2*a1^3*a2^5*a3^4*a4*b1^3*b2*b3^2*b4^5 + 2*a1^5*a2^3*a3^4*a4*b1*b2^3*b3^2*b4^5 +
2*a1*a2^3*a3^4*a4*b1^5*b2^3*b3^2*b4^5 + 2*a1^3*a2*a3^4*a4*b1^3*b2^5*b3^2*b4^5 +
2*a1^4*a2^5*a3^3*a4*b1^2*b2*b3^3*b4^5 + 2*a1^2*a2^5*a3^3*a4*b1^4*b2*b3^3*b4^5 +
2*a1^5*a2^4*a3^3*a4*b1*b2^2*b3^3*b4^5 + 2*a1*a2^4*a3^3*a4*b1^5*b2^2*b3^3*b4^5 +
2*a1^5*a2^2*a3^3*a4*b1*b2^4*b3^3*b4^5 + 2*a1*a2^2*a3^3*a4*b1^5*b2^4*b3^3*b4^5 +
2*a1^4*a2*a3^3*a4*b1^2*b2^5*b3^3*b4^5 + 2*a1^2*a2*a3^3*a4*b1^4*b2^5*b3^3*b4^5 +
2*a1^3*a2^5*a3^2*a4*b1^3*b2*b3^4*b4^5 + 2*a1^5*a2^3*a3^2*a4*b1*b2^3*b3^4*b4^5 +
2*a1*a2^3*a3^2*a4*b1^5*b2^3*b3^4*b4^5 + 2*a1^3*a2*a3^2*a4*b1^3*b2^5*b3^4*b4^5 +
2*a1^3*a2^4*a3*a4*b1^3*b2^2*b3^5*b4^5 + 2*a1^4*a2^3*a3*a4*b1^2*b2^3*b3^5*b4^5 +
2*a1^2*a2^3*a3*a4*b1^4*b2^3*b3^5*b4^5 + 2*a1^3*a2^2*a3*a4*b1^3*b2^4*b3^5*b4^5

c0212=sum( c02 . f i nd ( a1^3*a2^4*w0) )+sum( c02 . f i nd ( a1^3*b2^4*w0) )
c0212
c0212 . f a c t o r ( )
s0212= -2*((p3^2 + 2*q3 ) ^2 - 2*q3^2) * ( ( p4^2 + 2*q4 ) ^2 - 2*q4^2) *( p2^2 + 2*q2 ) *q1\

^3*q2^2*q3*q4
s0212
#This i s the sum of the terms with a1^3 and e i t h e r a2^4 or b2^4 , i t s \

f a c t o r i z a t i o n , and i t s s ub s t i t u t i o n .
2*a1^3*a2^4*a3^5*a4^5*b1^3*b2^2*b3*b4 + 2*a1^3*a2^2*a3^5*a4^5*b1^3*b2^4*b3*b4 +
2*a1^3*a2^4*a3*a4^5*b1^3*b2^2*b3^5*b4 + 2*a1^3*a2^2*a3*a4^5*b1^3*b2^4*b3^5*b4 +
2*a1^3*a2^4*a3^5*a4*b1^3*b2^2*b3*b4^5 + 2*a1^3*a2^2*a3^5*a4*b1^3*b2^4*b3*b4^5 +
2*a1^3*a2^4*a3*a4*b1^3*b2^2*b3^5*b4^5 + 2*a1^3*a2^2*a3*a4*b1^3*b2^4*b3^5*b4^5
2*(a3^4 + b3^4)*(a4^4 + b4^4)*(a2^2 + b2^2)*a1^3*a2^2*a3*a4*b1^3*b2^2*b3*b4
-2*((p3^2 + 2*q3)^2 - 2*q3^2)*((p4^2 + 2*q4)^2 - 2*q4^2)*(p2^2 + 2*q2)*q1^3*q2^2*q3*q4

c0213=sum( c02 . f i nd ( a1^3*a3^4*w0) )+sum( c02 . f i nd ( a1^3*b3^4*w0) )
c0213
c0213 . f a c t o r ( )
s0213= -2*((p2^2 + 2*q2 ) ^2 - 2*q2^2) * ( ( p4^2 + 2*q4 ) ^2 - 2*q4^2) *( p3^2 + 2*q3 ) *q1\

^3*q2*q3^2*q4
s0213
#This i s the sum of the terms with a1^3 and e i t h e r a3^4 or b2^4 , i t s \

f a c t o r i z a t i o n , and i t s s ub s t i t u t i o n .
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2*a1^3*a2^5*a3^4*a4^5*b1^3*b2*b3^2*b4 + 2*a1^3*a2*a3^4*a4^5*b1^3*b2^5*b3^2*b4 +
2*a1^3*a2^5*a3^2*a4^5*b1^3*b2*b3^4*b4 + 2*a1^3*a2*a3^2*a4^5*b1^3*b2^5*b3^4*b4 +
2*a1^3*a2^5*a3^4*a4*b1^3*b2*b3^2*b4^5 + 2*a1^3*a2*a3^4*a4*b1^3*b2^5*b3^2*b4^5 +
2*a1^3*a2^5*a3^2*a4*b1^3*b2*b3^4*b4^5 + 2*a1^3*a2*a3^2*a4*b1^3*b2^5*b3^4*b4^5
2*(a2^4 + b2^4)*(a4^4 + b4^4)*(a3^2 + b3^2)*a1^3*a2*a3^2*a4*b1^3*b2*b3^2*b4
-2*((p2^2 + 2*q2)^2 - 2*q2^2)*((p4^2 + 2*q4)^2 - 2*q4^2)*(p3^2 + 2*q3)*q1^3*q2*q3^2*q4

c0214=sum( c02 . f i nd ( a1^3*a4^4*w0) )+sum( c02 . f i nd ( a1^3*b4^4*w0) )
c0214
c0214 . f a c t o r ( )
s0214= -2*((p2^2 + 2*q2 ) ^2 - 2*q2^2) * ( ( p3^2 + 2*q3 ) ^2 - 2*q3^2) *( p4^2 + 2*q4 ) *q1\

^3*q2*q3*q4^2
s0214
#This i s the sum of the terms with a1^3 and e i t h e r a4^4 or b4^4 , i t s \

f a c t o r i z a t i o n , and i t s s ub s t i t u t i o n .
2*a1^3*a2^5*a3^5*a4^4*b1^3*b2*b3*b4^2 + 2*a1^3*a2*a3^5*a4^4*b1^3*b2^5*b3*b4^2 +
2*a1^3*a2^5*a3*a4^4*b1^3*b2*b3^5*b4^2 + 2*a1^3*a2*a3*a4^4*b1^3*b2^5*b3^5*b4^2 +
2*a1^3*a2^5*a3^5*a4^2*b1^3*b2*b3*b4^4 + 2*a1^3*a2*a3^5*a4^2*b1^3*b2^5*b3*b4^4 +
2*a1^3*a2^5*a3*a4^2*b1^3*b2*b3^5*b4^4 + 2*a1^3*a2*a3*a4^2*b1^3*b2^5*b3^5*b4^4
2*(a2^4 + b2^4)*(a3^4 + b3^4)*(a4^2 + b4^2)*a1^3*a2*a3*a4^2*b1^3*b2*b3*b4^2
-2*((p2^2 + 2*q2)^2 - 2*q2^2)*((p3^2 + 2*q3)^2 - 2*q3^2)*(p4^2 + 2*q4)*q1^3*q2*q3*q4^2

c0221=sum( c02 . f i nd ( a2^3*a1^4*w0) )+sum( c02 . f i nd ( a2^3*b1^4*w0) )
c0221
c0221 . f a c t o r ( )
s0221= -2*((p3^2 + 2*q3 ) ^2 - 2*q3^2) * ( ( p4^2 + 2*q4 ) ^2 - 2*q4^2) *( p1^2 + 2*q1 ) *q1\

^2*q2^3*q3*q4
s0221
#This i s the sum of the terms with a2^3 and e i t h e r a1^4 or b1^4 , i t s \

f a c t o r i z a t i o n , and i t s s ub s t i t u t i o n .
2*a1^4*a2^3*a3^5*a4^5*b1^2*b2^3*b3*b4 + 2*a1^2*a2^3*a3^5*a4^5*b1^4*b2^3*b3*b4 +
2*a1^4*a2^3*a3*a4^5*b1^2*b2^3*b3^5*b4 + 2*a1^2*a2^3*a3*a4^5*b1^4*b2^3*b3^5*b4 +
2*a1^4*a2^3*a3^5*a4*b1^2*b2^3*b3*b4^5 + 2*a1^2*a2^3*a3^5*a4*b1^4*b2^3*b3*b4^5 +
2*a1^4*a2^3*a3*a4*b1^2*b2^3*b3^5*b4^5 + 2*a1^2*a2^3*a3*a4*b1^4*b2^3*b3^5*b4^5
2*(a3^4 + b3^4)*(a4^4 + b4^4)*(a1^2 + b1^2)*a1^2*a2^3*a3*a4*b1^2*b2^3*b3*b4
-2*((p3^2 + 2*q3)^2 - 2*q3^2)*((p4^2 + 2*q4)^2 - 2*q4^2)*(p1^2 + 2*q1)*q1^2*q2^3*q3*q4

c0223=sum( c02 . f i nd ( a2^3*a3^4*w0) )+sum( c02 . f i nd ( a2^3*b3^4*w0) )
c0223
c0223 . f a c t o r ( )
s0223= -2*((p1^2 + 2*q1 ) ^2 - 2*q1^2) * ( ( p4^2 + 2*q4 ) ^2 - 2*q4^2) *( p3^2 + 2*q3 ) *q1\

*q2^3*q3^2*q4
s0223
#This i s the sum of the terms with a2^3 and e i t h e r a3^4 or b3^4 , i t s \

f a c t o r i z a t i o n , and i t s s ub s t i t u t i o n .
2*a1^5*a2^3*a3^4*a4^5*b1*b2^3*b3^2*b4 + 2*a1*a2^3*a3^4*a4^5*b1^5*b2^3*b3^2*b4 +
2*a1^5*a2^3*a3^2*a4^5*b1*b2^3*b3^4*b4 + 2*a1*a2^3*a3^2*a4^5*b1^5*b2^3*b3^4*b4 +
2*a1^5*a2^3*a3^4*a4*b1*b2^3*b3^2*b4^5 + 2*a1*a2^3*a3^4*a4*b1^5*b2^3*b3^2*b4^5 +
2*a1^5*a2^3*a3^2*a4*b1*b2^3*b3^4*b4^5 + 2*a1*a2^3*a3^2*a4*b1^5*b2^3*b3^4*b4^5
2*(a1^4 + b1^4)*(a4^4 + b4^4)*(a3^2 + b3^2)*a1*a2^3*a3^2*a4*b1*b2^3*b3^2*b4
-2*((p1^2 + 2*q1)^2 - 2*q1^2)*((p4^2 + 2*q4)^2 - 2*q4^2)*(p3^2 + 2*q3)*q1*q2^3*q3^2*q4

c0224=sum( c02 . f i nd ( a2^3*a4^4*w0) )+sum( c02 . f i nd ( a2^3*b4^4*w0) )
c0224
c0224 . f a c t o r ( )
s0224= -2*((p1^2 + 2*q1 ) ^2 - 2*q1^2) * ( ( p3^2 + 2*q3 ) ^2 - 2*q3^2) *( p4^2 + 2*q4 ) *q1\

*q2^3*q3*q4^2
s0224
#This i s the sum of the terms with a2^3 and e i t h e r a4^4 or b4^4 , i t s \

f a c t o r i z a t i o n , and i t s s ub s t i t u t i o n .
2*a1^5*a2^3*a3^5*a4^4*b1*b2^3*b3*b4^2 + 2*a1*a2^3*a3^5*a4^4*b1^5*b2^3*b3*b4^2 +
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2*a1^5*a2^3*a3*a4^4*b1*b2^3*b3^5*b4^2 + 2*a1*a2^3*a3*a4^4*b1^5*b2^3*b3^5*b4^2 +
2*a1^5*a2^3*a3^5*a4^2*b1*b2^3*b3*b4^4 + 2*a1*a2^3*a3^5*a4^2*b1^5*b2^3*b3*b4^4 +
2*a1^5*a2^3*a3*a4^2*b1*b2^3*b3^5*b4^4 + 2*a1*a2^3*a3*a4^2*b1^5*b2^3*b3^5*b4^4
2*(a1^4 + b1^4)*(a3^4 + b3^4)*(a4^2 + b4^2)*a1*a2^3*a3*a4^2*b1*b2^3*b3*b4^2
-2*((p1^2 + 2*q1)^2 - 2*q1^2)*((p3^2 + 2*q3)^2 - 2*q3^2)*(p4^2 + 2*q4)*q1*q2^3*q3*q4^2

c0231=sum( c02 . f i nd ( a3^3*a1^4*w0) )+sum( c02 . f i nd ( a3^3*b1^4*w0) )
c0231
c0231 . f a c t o r ( )
s0231= -2*((p2^2 + 2*q2 ) ^2 - 2*q2^2) * ( ( p4^2 + 2*q4 ) ^2 - 2*q4^2) *( p1^2 + 2*q1 ) *q1\

^2*q2*q3^3*q4
s0231
#This i s the sum of the terms with a3^3 and e i t h e r a1^4 or b1^4 , i t s \

f a c t o r i z a t i o n , and i t s s ub s t i t u t i o n .
2*a1^4*a2^5*a3^3*a4^5*b1^2*b2*b3^3*b4 + 2*a1^2*a2^5*a3^3*a4^5*b1^4*b2*b3^3*b4 +
2*a1^4*a2*a3^3*a4^5*b1^2*b2^5*b3^3*b4 + 2*a1^2*a2*a3^3*a4^5*b1^4*b2^5*b3^3*b4 +
2*a1^4*a2^5*a3^3*a4*b1^2*b2*b3^3*b4^5 + 2*a1^2*a2^5*a3^3*a4*b1^4*b2*b3^3*b4^5 +
2*a1^4*a2*a3^3*a4*b1^2*b2^5*b3^3*b4^5 + 2*a1^2*a2*a3^3*a4*b1^4*b2^5*b3^3*b4^5
2*(a2^4 + b2^4)*(a4^4 + b4^4)*(a1^2 + b1^2)*a1^2*a2*a3^3*a4*b1^2*b2*b3^3*b4
-2*((p2^2 + 2*q2)^2 - 2*q2^2)*((p4^2 + 2*q4)^2 - 2*q4^2)*(p1^2 + 2*q1)*q1^2*q2*q3^3*q4

c0232=sum( c02 . f i nd ( a3^3*a2^4*w0) )+sum( c02 . f i nd ( a3^3*b2^4*w0) )
c0232
c0232 . f a c t o r ( )
s0232= -2*((p1^2 + 2*q1 ) ^2 - 2*q1^2) * ( ( p4^2 + 2*q4 ) ^2 - 2*q4^2) *( p2^2 + 2*q2 ) *q1\

*q2^2*q3^3*q4
s0232
#This i s the sum of the terms with a3^3 and e i t h e r a2^4 or b2^4 , i t s \

f a c t o r i z a t i o n , and i t s s ub s t i t u t i o n .
2*a1^5*a2^4*a3^3*a4^5*b1*b2^2*b3^3*b4 + 2*a1*a2^4*a3^3*a4^5*b1^5*b2^2*b3^3*b4 +
2*a1^5*a2^2*a3^3*a4^5*b1*b2^4*b3^3*b4 + 2*a1*a2^2*a3^3*a4^5*b1^5*b2^4*b3^3*b4 +
2*a1^5*a2^4*a3^3*a4*b1*b2^2*b3^3*b4^5 + 2*a1*a2^4*a3^3*a4*b1^5*b2^2*b3^3*b4^5 +
2*a1^5*a2^2*a3^3*a4*b1*b2^4*b3^3*b4^5 + 2*a1*a2^2*a3^3*a4*b1^5*b2^4*b3^3*b4^5
2*(a1^4 + b1^4)*(a4^4 + b4^4)*(a2^2 + b2^2)*a1*a2^2*a3^3*a4*b1*b2^2*b3^3*b4
-2*((p1^2 + 2*q1)^2 - 2*q1^2)*((p4^2 + 2*q4)^2 - 2*q4^2)*(p2^2 + 2*q2)*q1*q2^2*q3^3*q4

c0234=sum( c02 . f i nd ( a3^3*a4^4*w0) )+sum( c02 . f i nd ( a3^3*b4^4*w0) )
c0234
c0234 . f a c t o r ( )
s0234= -2*((p1^2 + 2*q1 ) ^2 - 2*q1^2) * ( ( p2^2 + 2*q2 ) ^2 - 2*q2^2) *( p4^2 + 2*q4 ) *q1\

*q2*q3^3*q4^2
s0234
#This i s the sum of the terms with a3^3 and e i t h e r a2^4 or b2^4 , i t s \

f a c t o r i z a t i o n , and i t s s ub s t i t u t i o n .
2*a1^5*a2^5*a3^3*a4^4*b1*b2*b3^3*b4^2 + 2*a1*a2^5*a3^3*a4^4*b1^5*b2*b3^3*b4^2 +
2*a1^5*a2*a3^3*a4^4*b1*b2^5*b3^3*b4^2 + 2*a1*a2*a3^3*a4^4*b1^5*b2^5*b3^3*b4^2 +
2*a1^5*a2^5*a3^3*a4^2*b1*b2*b3^3*b4^4 + 2*a1*a2^5*a3^3*a4^2*b1^5*b2*b3^3*b4^4 +
2*a1^5*a2*a3^3*a4^2*b1*b2^5*b3^3*b4^4 + 2*a1*a2*a3^3*a4^2*b1^5*b2^5*b3^3*b4^4
2*(a1^4 + b1^4)*(a2^4 + b2^4)*(a4^2 + b4^2)*a1*a2*a3^3*a4^2*b1*b2*b3^3*b4^2
-2*((p1^2 + 2*q1)^2 - 2*q1^2)*((p2^2 + 2*q2)^2 - 2*q2^2)*(p4^2 + 2*q4)*q1*q2*q3^3*q4^2

c0241=sum( c02 . f i nd ( a4^3*a1^4*w0) )+sum( c02 . f i nd ( a4^3*b1^4*w0) )
c0241
c0241 . f a c t o r ( )
s0241= -2*((p2^2 + 2*q2 ) ^2 - 2*q2^2) * ( ( p3^2 + 2*q3 ) ^2 - 2*q3^2) *( p1^2 + 2*q1 ) *q1\

^2*q2*q3*q4^3
s0241
#This i s the sum of the terms with a4^3 and e i t h e r a1^4 or b1^4 , i t s \

f a c t o r i z a t i o n , and i t s s ub s t i t u t i o n .
2*a1^4*a2^5*a3^5*a4^3*b1^2*b2*b3*b4^3 + 2*a1^2*a2^5*a3^5*a4^3*b1^4*b2*b3*b4^3 +
2*a1^4*a2*a3^5*a4^3*b1^2*b2^5*b3*b4^3 + 2*a1^2*a2*a3^5*a4^3*b1^4*b2^5*b3*b4^3 +
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2*a1^4*a2^5*a3*a4^3*b1^2*b2*b3^5*b4^3 + 2*a1^2*a2^5*a3*a4^3*b1^4*b2*b3^5*b4^3 +
2*a1^4*a2*a3*a4^3*b1^2*b2^5*b3^5*b4^3 + 2*a1^2*a2*a3*a4^3*b1^4*b2^5*b3^5*b4^3
2*(a2^4 + b2^4)*(a3^4 + b3^4)*(a1^2 + b1^2)*a1^2*a2*a3*a4^3*b1^2*b2*b3*b4^3
-2*((p2^2 + 2*q2)^2 - 2*q2^2)*((p3^2 + 2*q3)^2 - 2*q3^2)*(p1^2 + 2*q1)*q1^2*q2*q3*q4^3

c0242=sum( c02 . f i nd ( a4^3*a2^4*w0) )+sum( c02 . f i nd ( a4^3*b2^4*w0) )
c0242
c0242 . f a c t o r ( )
s0242= -2*((p1^2 + 2*q1 ) ^2 - 2*q1^2) * ( ( p3^2 + 2*q3 ) ^2 - 2*q3^2) *( p2^2 + 2*q2 ) *q1\

*q2^2*q3*q4^3
s0242
#This i s the sum of the terms with a4^3 and e i t h e r a2^4 or b2^4 , i t s \

f a c t o r i z a t i o n , and i t s s ub s t i t u t i o n .
2*a1^5*a2^4*a3^5*a4^3*b1*b2^2*b3*b4^3 + 2*a1*a2^4*a3^5*a4^3*b1^5*b2^2*b3*b4^3 +
2*a1^5*a2^2*a3^5*a4^3*b1*b2^4*b3*b4^3 + 2*a1*a2^2*a3^5*a4^3*b1^5*b2^4*b3*b4^3 +
2*a1^5*a2^4*a3*a4^3*b1*b2^2*b3^5*b4^3 + 2*a1*a2^4*a3*a4^3*b1^5*b2^2*b3^5*b4^3 +
2*a1^5*a2^2*a3*a4^3*b1*b2^4*b3^5*b4^3 + 2*a1*a2^2*a3*a4^3*b1^5*b2^4*b3^5*b4^3
2*(a1^4 + b1^4)*(a3^4 + b3^4)*(a2^2 + b2^2)*a1*a2^2*a3*a4^3*b1*b2^2*b3*b4^3
-2*((p1^2 + 2*q1)^2 - 2*q1^2)*((p3^2 + 2*q3)^2 - 2*q3^2)*(p2^2 + 2*q2)*q1*q2^2*q3*q4^3

c0243=sum( c02 . f i nd ( a4^3*a3^4*w0) )+sum( c02 . f i nd ( a4^3*b3^4*w0) )
c0243
c0243 . f a c t o r ( )
s0243= -2*((p1^2 + 2*q1 ) ^2 - 2*q1^2) * ( ( p2^2 + 2*q2 ) ^2 - 2*q2^2) *( p3^2 + 2*q3 ) *q1\

*q2*q3^2*q4^3
s0243
#This i s the sum of the terms with a4^3 and e i t h e r a3^4 or b3^4 , i t s \

f a c t o r i z a t i o n , and i t s s ub s t i t u t i o n .
2*a1^5*a2^5*a3^4*a4^3*b1*b2*b3^2*b4^3 + 2*a1*a2^5*a3^4*a4^3*b1^5*b2*b3^2*b4^3 +
2*a1^5*a2*a3^4*a4^3*b1*b2^5*b3^2*b4^3 + 2*a1*a2*a3^4*a4^3*b1^5*b2^5*b3^2*b4^3 +
2*a1^5*a2^5*a3^2*a4^3*b1*b2*b3^4*b4^3 + 2*a1*a2^5*a3^2*a4^3*b1^5*b2*b3^4*b4^3 +
2*a1^5*a2*a3^2*a4^3*b1*b2^5*b3^4*b4^3 + 2*a1*a2*a3^2*a4^3*b1^5*b2^5*b3^4*b4^3
2*(a1^4 + b1^4)*(a2^4 + b2^4)*(a3^2 + b3^2)*a1*a2*a3^2*a4^3*b1*b2*b3^2*b4^3
-2*((p1^2 + 2*q1)^2 - 2*q1^2)*((p2^2 + 2*q2)^2 - 2*q2^2)*(p3^2 + 2*q3)*q1*q2*q3^2*q4^3

bool ( c2==c0212+c0213+c0214+c0221+c0223+c0224+c0231+c0232+c0234+c0241+c0242+\
c0243+ -( - c2123 - c2124 - c2132 - c2134 - c2142 - c2143 - c2231 - c2234 - c2241 - c2243 - c2341 -\
c2342 ) )

#This i s a check to make sure as we sepera ted the groups we used every term in \
c2 once and only once .

True

l 2=s0212+s0213+s0214+s0221+s0223+s0224+s0231+s0232+s0234+s0241+s0242+s0243+ -( -\
s2123 - s2124 - s2132 - s2134 - s2142 - s2143 - s2231 - s2234 - s2241 - s2243 - s2341 - s2342 )

l 2
l 02=l2 ( p1=a1+b1 , p2=a2+b2 , p3=a3+b3 , p4=a4+b4 , q1=-1*a1*b1 , q2=-1*a2*b2 , q3=-1*\

a3*b3 , q4=-1*a4*b4 )
bool ( l 02==c2 )
#This l i n e br ing s a l l the group s ub s t i t u t i o n s we crea ted f o r c2 back in to one \

exp r e s s i on and checks to make sure that when back sub s t i t u t e we end up with \
c2 .

2*((p4^2 + 2*q4)^2 - 3*q4^2)*(p3^2 + 2*q3)*(p4^2 + 2*q4)*q1^3*q2^3*q3^2 + 2*((p4^2 +
2*q4)^2 - 3*q4^2)*(p2^2 + 2*q2)*(p4^2 + 2*q4)*q1^3*q2^2*q3^3 + 2*((p4^2 + 2*q4)^2 -
3*q4^2)*(p1^2 + 2*q1)*(p4^2 + 2*q4)*q1^2*q2^3*q3^3 + 2*((p3^2 + 2*q3)^2 - 3*q3^2)*(p3^2 +
2*q3)*(p4^2 + 2*q4)*q1^3*q2^3*q4^2 + 2*((p2^2 + 2*q2)^2 - 3*q2^2)*(p2^2 + 2*q2)*(p4^2 +
2*q4)*q1^3*q3^3*q4^2 + 2*((p1^2 + 2*q1)^2 - 3*q1^2)*(p1^2 + 2*q1)*(p4^2 +
2*q4)*q2^3*q3^3*q4^2 + 2*((p3^2 + 2*q3)^2 - 3*q3^2)*(p2^2 + 2*q2)*(p3^2 +
2*q3)*q1^3*q2^2*q4^3 + 2*((p3^2 + 2*q3)^2 - 3*q3^2)*(p1^2 + 2*q1)*(p3^2 +
2*q3)*q1^2*q2^3*q4^3 + 2*((p2^2 + 2*q2)^2 - 3*q2^2)*(p2^2 + 2*q2)*(p3^2 +
2*q3)*q1^3*q3^2*q4^3 + 2*((p1^2 + 2*q1)^2 - 3*q1^2)*(p1^2 + 2*q1)*(p3^2 +
2*q3)*q2^3*q3^2*q4^3 + 2*((p2^2 + 2*q2)^2 - 3*q2^2)*(p1^2 + 2*q1)*(p2^2 +

14



2*q2)*q1^2*q3^3*q4^3 + 2*((p1^2 + 2*q1)^2 - 3*q1^2)*(p1^2 + 2*q1)*(p2^2 +
2*q2)*q2^2*q3^3*q4^3 - 2*((p3^2 + 2*q3)^2 - 2*q3^2)*((p4^2 + 2*q4)^2 - 2*q4^2)*(p2^2 +
2*q2)*q1^3*q2^2*q3*q4 - 2*((p3^2 + 2*q3)^2 - 2*q3^2)*((p4^2 + 2*q4)^2 - 2*q4^2)*(p1^2 +
2*q1)*q1^2*q2^3*q3*q4 - 2*((p2^2 + 2*q2)^2 - 2*q2^2)*((p4^2 + 2*q4)^2 - 2*q4^2)*(p3^2 +
2*q3)*q1^3*q2*q3^2*q4 - 2*((p1^2 + 2*q1)^2 - 2*q1^2)*((p4^2 + 2*q4)^2 - 2*q4^2)*(p3^2 +
2*q3)*q1*q2^3*q3^2*q4 - 2*((p2^2 + 2*q2)^2 - 2*q2^2)*((p4^2 + 2*q4)^2 - 2*q4^2)*(p1^2 +
2*q1)*q1^2*q2*q3^3*q4 - 2*((p1^2 + 2*q1)^2 - 2*q1^2)*((p4^2 + 2*q4)^2 - 2*q4^2)*(p2^2 +
2*q2)*q1*q2^2*q3^3*q4 - 2*((p2^2 + 2*q2)^2 - 2*q2^2)*((p3^2 + 2*q3)^2 - 2*q3^2)*(p4^2 +
2*q4)*q1^3*q2*q3*q4^2 - 2*((p1^2 + 2*q1)^2 - 2*q1^2)*((p3^2 + 2*q3)^2 - 2*q3^2)*(p4^2 +
2*q4)*q1*q2^3*q3*q4^2 - 2*((p1^2 + 2*q1)^2 - 2*q1^2)*((p2^2 + 2*q2)^2 - 2*q2^2)*(p4^2 +
2*q4)*q1*q2*q3^3*q4^2 - 2*((p2^2 + 2*q2)^2 - 2*q2^2)*((p3^2 + 2*q3)^2 - 2*q3^2)*(p1^2 +
2*q1)*q1^2*q2*q3*q4^3 - 2*((p1^2 + 2*q1)^2 - 2*q1^2)*((p3^2 + 2*q3)^2 - 2*q3^2)*(p2^2 +
2*q2)*q1*q2^2*q3*q4^3 - 2*((p1^2 + 2*q1)^2 - 2*q1^2)*((p2^2 + 2*q2)^2 - 2*q2^2)*(p3^2 +
2*q3)*q1*q2*q3^2*q4^3
True

c4=sum( f10 . f i nd (4*w0) )
c4
#This f i n d s a l l our terms in f10 that have a 4 in them and then adds them \

toge the r . The f i r s t s e t o f groups we form w i l l have one o f the four a \
va r i a b l e s or i t s cor re spond ing b va r i ab l e to the s i x th power .

4*a1^3*a2^3*a3^3*a4^6*b1^3*b2^3*b3^3 + 4*a1^3*a2^3*a3^5*a4^5*b1^3*b2^3*b3*b4 +
4*a1^3*a2^5*a3^3*a4^5*b1^3*b2*b3^3*b4 + 4*a1^5*a2^3*a3^3*a4^5*b1*b2^3*b3^3*b4 +
4*a1*a2^3*a3^3*a4^5*b1^5*b2^3*b3^3*b4 + 4*a1^3*a2*a3^3*a4^5*b1^3*b2^5*b3^3*b4 +
4*a1^3*a2^3*a3*a4^5*b1^3*b2^3*b3^5*b4 + 4*a1^3*a2^3*a3^6*a4^3*b1^3*b2^3*b4^3 +
4*a1^3*a2^5*a3^5*a4^3*b1^3*b2*b3*b4^3 + 4*a1^5*a2^3*a3^5*a4^3*b1*b2^3*b3*b4^3 +
4*a1*a2^3*a3^5*a4^3*b1^5*b2^3*b3*b4^3 + 4*a1^3*a2*a3^5*a4^3*b1^3*b2^5*b3*b4^3 +
4*a1^3*a2^6*a3^3*a4^3*b1^3*b3^3*b4^3 + 4*a1^5*a2^5*a3^3*a4^3*b1*b2*b3^3*b4^3 +
4*a1*a2^5*a3^3*a4^3*b1^5*b2*b3^3*b4^3 + 4*a1^6*a2^3*a3^3*a4^3*b2^3*b3^3*b4^3 +
4*a2^3*a3^3*a4^3*b1^6*b2^3*b3^3*b4^3 + 4*a1^5*a2*a3^3*a4^3*b1*b2^5*b3^3*b4^3 +
4*a1*a2*a3^3*a4^3*b1^5*b2^5*b3^3*b4^3 + 4*a1^3*a3^3*a4^3*b1^3*b2^6*b3^3*b4^3 +
4*a1^3*a2^5*a3*a4^3*b1^3*b2*b3^5*b4^3 + 4*a1^5*a2^3*a3*a4^3*b1*b2^3*b3^5*b4^3 +
4*a1*a2^3*a3*a4^3*b1^5*b2^3*b3^5*b4^3 + 4*a1^3*a2*a3*a4^3*b1^3*b2^5*b3^5*b4^3 +
4*a1^3*a2^3*a4^3*b1^3*b2^3*b3^6*b4^3 + 4*a1^3*a2^3*a3^5*a4*b1^3*b2^3*b3*b4^5 +
4*a1^3*a2^5*a3^3*a4*b1^3*b2*b3^3*b4^5 + 4*a1^5*a2^3*a3^3*a4*b1*b2^3*b3^3*b4^5 +
4*a1*a2^3*a3^3*a4*b1^5*b2^3*b3^3*b4^5 + 4*a1^3*a2*a3^3*a4*b1^3*b2^5*b3^3*b4^5 +
4*a1^3*a2^3*a3*a4*b1^3*b2^3*b3^5*b4^5 + 4*a1^3*a2^3*a3^3*b1^3*b2^3*b3^3*b4^6

c41=sum( c4 . f i nd ( a1^6*w0) )+sum( c4 . f i nd ( b1^6*w0) )
c41
c41 . f a c t o r ( )
s41 = -4*((p1^2 + 2*q1 ) ^2 - 3*q1^2) *( p1^2 + 2*q1 ) *q2^3*q3^3*q4^3
s41
#This i s the sum of the terms with a1^6 or b1^6 , i t s f a c t o r i z a t i o n , and i t s \

s ub s t i t u t i o n .
4*a1^6*a2^3*a3^3*a4^3*b2^3*b3^3*b4^3 + 4*a2^3*a3^3*a4^3*b1^6*b2^3*b3^3*b4^3
4*(a1^4 - a1^2*b1^2 + b1^4)*(a1^2 + b1^2)*a2^3*a3^3*a4^3*b2^3*b3^3*b4^3
-4*((p1^2 + 2*q1)^2 - 3*q1^2)*(p1^2 + 2*q1)*q2^3*q3^3*q4^3

c42=sum( c4 . f i nd ( a2^6*w0) )+sum( c4 . f i nd ( b2^6*w0) )
c42
c42 . f a c t o r ( )
s42 = -4*((p2^2 + 2*q2 ) ^2 - 3*q2^2) *( p2^2 + 2*q2 ) *q1^3*q3^3*q4^3
s42
#This i s the sum of the terms with a2^6 or b2^6 , i t s f a c t o r i z a t i o n , and i t s \

s ub s t i t u t i o n .
4*a1^3*a2^6*a3^3*a4^3*b1^3*b3^3*b4^3 + 4*a1^3*a3^3*a4^3*b1^3*b2^6*b3^3*b4^3
4*(a2^4 - a2^2*b2^2 + b2^4)*(a2^2 + b2^2)*a1^3*a3^3*a4^3*b1^3*b3^3*b4^3
-4*((p2^2 + 2*q2)^2 - 3*q2^2)*(p2^2 + 2*q2)*q1^3*q3^3*q4^3
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c43=sum( c4 . f i nd ( a3^6*w0) )+sum( c4 . f i nd ( b3^6*w0) )
c43
c43 . f a c t o r ( )
s43 = -4*((p3^2 + 2*q3 ) ^2 - 3*q3^2) *( p3^2 + 2*q3 ) *q1^3*q2^3*q4^3
s43
#This i s the sum of the terms with a3^6 or b3^6 , i t s f a c t o r i z a t i o n , and i t s \

s ub s t i t u t i o n .
4*a1^3*a2^3*a3^6*a4^3*b1^3*b2^3*b4^3 + 4*a1^3*a2^3*a4^3*b1^3*b2^3*b3^6*b4^3
4*(a3^4 - a3^2*b3^2 + b3^4)*(a3^2 + b3^2)*a1^3*a2^3*a4^3*b1^3*b2^3*b4^3
-4*((p3^2 + 2*q3)^2 - 3*q3^2)*(p3^2 + 2*q3)*q1^3*q2^3*q4^3

c44=sum( c4 . f i nd ( a4^6*w0) )+sum( c4 . f i nd ( b4^6*w0) )
c44
c44 . f a c t o r ( )
s44 = -4*((p4^2 + 2*q4 ) ^2 - 3*q4^2) *( p4^2 + 2*q4 ) *q1^3*q2^3*q3^3
s44
#This i s the sum of the terms with a4^6 or b4^6 , i t s f a c t o r i z a t i o n , and i t s \

s ub s t i t u t i o n .
4*a1^3*a2^3*a3^3*a4^6*b1^3*b2^3*b3^3 + 4*a1^3*a2^3*a3^3*b1^3*b2^3*b3^3*b4^6
4*(a4^4 - a4^2*b4^2 + b4^4)*(a4^2 + b4^2)*a1^3*a2^3*a3^3*b1^3*b2^3*b3^3
-4*((p4^2 + 2*q4)^2 - 3*q4^2)*(p4^2 + 2*q4)*q1^3*q2^3*q3^3

c04=c4 - c41 - c42 - c43 - c44
c04
#This ge t s a l l the terms from c4 that have not been as s i gned to a group . The \

groups we form w i l l have two o f the four a v a r i a b l e s to the th i rd power .
4*a1^3*a2^3*a3^5*a4^5*b1^3*b2^3*b3*b4 + 4*a1^3*a2^5*a3^3*a4^5*b1^3*b2*b3^3*b4 +
4*a1^5*a2^3*a3^3*a4^5*b1*b2^3*b3^3*b4 + 4*a1*a2^3*a3^3*a4^5*b1^5*b2^3*b3^3*b4 +
4*a1^3*a2*a3^3*a4^5*b1^3*b2^5*b3^3*b4 + 4*a1^3*a2^3*a3*a4^5*b1^3*b2^3*b3^5*b4 +
4*a1^3*a2^5*a3^5*a4^3*b1^3*b2*b3*b4^3 + 4*a1^5*a2^3*a3^5*a4^3*b1*b2^3*b3*b4^3 +
4*a1*a2^3*a3^5*a4^3*b1^5*b2^3*b3*b4^3 + 4*a1^3*a2*a3^5*a4^3*b1^3*b2^5*b3*b4^3 +
4*a1^5*a2^5*a3^3*a4^3*b1*b2*b3^3*b4^3 + 4*a1*a2^5*a3^3*a4^3*b1^5*b2*b3^3*b4^3 +
4*a1^5*a2*a3^3*a4^3*b1*b2^5*b3^3*b4^3 + 4*a1*a2*a3^3*a4^3*b1^5*b2^5*b3^3*b4^3 +
4*a1^3*a2^5*a3*a4^3*b1^3*b2*b3^5*b4^3 + 4*a1^5*a2^3*a3*a4^3*b1*b2^3*b3^5*b4^3 +
4*a1*a2^3*a3*a4^3*b1^5*b2^3*b3^5*b4^3 + 4*a1^3*a2*a3*a4^3*b1^3*b2^5*b3^5*b4^3 +
4*a1^3*a2^3*a3^5*a4*b1^3*b2^3*b3*b4^5 + 4*a1^3*a2^5*a3^3*a4*b1^3*b2*b3^3*b4^5 +
4*a1^5*a2^3*a3^3*a4*b1*b2^3*b3^3*b4^5 + 4*a1*a2^3*a3^3*a4*b1^5*b2^3*b3^3*b4^5 +
4*a1^3*a2*a3^3*a4*b1^3*b2^5*b3^3*b4^5 + 4*a1^3*a2^3*a3*a4*b1^3*b2^3*b3^5*b4^5

c0412=sum( c04 . f i nd ( a1^3*a2^3*w0) )
c0412
c0412 . f a c t o r ( )
s0412=4*((p3^2 + 2*q3 ) ^2 - 2*q3^2) * ( ( p4^2 + 2*q4 ) ^2 - 2*q4^2)*q1^3*q2^3*q3*q4
s0412
#This i s the sum of the terms with a1^3 and a2^3 , i t s f a c t o r i z a t i o n , and i t s \

s ub s t i t u t i o n .
4*a1^3*a2^3*a3^5*a4^5*b1^3*b2^3*b3*b4 + 4*a1^3*a2^3*a3*a4^5*b1^3*b2^3*b3^5*b4 +
4*a1^3*a2^3*a3^5*a4*b1^3*b2^3*b3*b4^5 + 4*a1^3*a2^3*a3*a4*b1^3*b2^3*b3^5*b4^5
4*(a3^4 + b3^4)*(a4^4 + b4^4)*a1^3*a2^3*a3*a4*b1^3*b2^3*b3*b4
4*((p3^2 + 2*q3)^2 - 2*q3^2)*((p4^2 + 2*q4)^2 - 2*q4^2)*q1^3*q2^3*q3*q4

c0413=sum( c04 . f i nd ( a1^3*a3^3*w0) )
c0413
c0413 . f a c t o r ( )
s0413=4*((p2^2 + 2*q2 ) ^2 - 2*q2^2) * ( ( p4^2 + 2*q4 ) ^2 - 2*q4^2)*q1^3*q2*q3^3*q4
s0413
#This i s the sum of the terms with a1^3 and a2^3 , i t s f a c t o r i z a t i o n , and i t s \

s ub s t i t u t i o n .
4*a1^3*a2^5*a3^3*a4^5*b1^3*b2*b3^3*b4 + 4*a1^3*a2*a3^3*a4^5*b1^3*b2^5*b3^3*b4 +
4*a1^3*a2^5*a3^3*a4*b1^3*b2*b3^3*b4^5 + 4*a1^3*a2*a3^3*a4*b1^3*b2^5*b3^3*b4^5
4*(a2^4 + b2^4)*(a4^4 + b4^4)*a1^3*a2*a3^3*a4*b1^3*b2*b3^3*b4
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4*((p2^2 + 2*q2)^2 - 2*q2^2)*((p4^2 + 2*q4)^2 - 2*q4^2)*q1^3*q2*q3^3*q4

c0414=sum( c04 . f i nd ( a1^3*a4^3*w0) )
c0414
c0414 . f a c t o r ( )
s0414=4*((p2^2 + 2*q2 ) ^2 - 2*q2^2) * ( ( p3^2 + 2*q3 ) ^2 - 2*q3^2)*q1^3*q2*q3*q4^3
s0414
#This i s the sum of the terms with a1^3 and a4^3 , i t s f a c t o r i z a t i o n , and i t s \

s ub s t i t u t i o n .
4*a1^3*a2^5*a3^5*a4^3*b1^3*b2*b3*b4^3 + 4*a1^3*a2*a3^5*a4^3*b1^3*b2^5*b3*b4^3 +
4*a1^3*a2^5*a3*a4^3*b1^3*b2*b3^5*b4^3 + 4*a1^3*a2*a3*a4^3*b1^3*b2^5*b3^5*b4^3
4*(a2^4 + b2^4)*(a3^4 + b3^4)*a1^3*a2*a3*a4^3*b1^3*b2*b3*b4^3
4*((p2^2 + 2*q2)^2 - 2*q2^2)*((p3^2 + 2*q3)^2 - 2*q3^2)*q1^3*q2*q3*q4^3

c0423=sum( c04 . f i nd ( a2^3*a3^3*w0) )
c0423
c0423 . f a c t o r ( )
s0423=4*((p1^2 + 2*q1 ) ^2 - 2*q1^2) * ( ( p4^2 + 2*q4 ) ^2 - 2*q4^2)*q1*q2^3*q3^3*q4
s0423
#This i s the sum of the terms with a2^3 and a3^3 , i t s f a c t o r i z a t i o n , and i t s \

s ub s t i t u t i o n .
4*a1^5*a2^3*a3^3*a4^5*b1*b2^3*b3^3*b4 + 4*a1*a2^3*a3^3*a4^5*b1^5*b2^3*b3^3*b4 +
4*a1^5*a2^3*a3^3*a4*b1*b2^3*b3^3*b4^5 + 4*a1*a2^3*a3^3*a4*b1^5*b2^3*b3^3*b4^5
4*(a1^4 + b1^4)*(a4^4 + b4^4)*a1*a2^3*a3^3*a4*b1*b2^3*b3^3*b4
4*((p1^2 + 2*q1)^2 - 2*q1^2)*((p4^2 + 2*q4)^2 - 2*q4^2)*q1*q2^3*q3^3*q4

c0424=sum( c04 . f i nd ( a2^3*a4^3*w0) )
c0424
c0424 . f a c t o r ( )
s0424=4*((p1^2 + 2*q1 ) ^2 - 2*q1^2) * ( ( p3^2 + 2*q3 ) ^2 - 2*q3^2)*q1*q2^3*q3*q4^3
s0424
#This i s the sum of the terms with a2^3 and a4^3 , i t s f a c t o r i z a t i o n , and i t s \

s ub s t i t u t i o n .
4*a1^5*a2^3*a3^5*a4^3*b1*b2^3*b3*b4^3 + 4*a1*a2^3*a3^5*a4^3*b1^5*b2^3*b3*b4^3 +
4*a1^5*a2^3*a3*a4^3*b1*b2^3*b3^5*b4^3 + 4*a1*a2^3*a3*a4^3*b1^5*b2^3*b3^5*b4^3
4*(a1^4 + b1^4)*(a3^4 + b3^4)*a1*a2^3*a3*a4^3*b1*b2^3*b3*b4^3
4*((p1^2 + 2*q1)^2 - 2*q1^2)*((p3^2 + 2*q3)^2 - 2*q3^2)*q1*q2^3*q3*q4^3

c0434=sum( c04 . f i nd ( a3^3*a4^3*w0) )
c0434
c0434 . f a c t o r ( )
s0434=4*((p1^2 + 2*q1 ) ^2 - 2*q1^2) * ( ( p2^2 + 2*q2 ) ^2 - 2*q2^2)*q1*q2*q3^3*q4^3
s0434
#This i s the sum of the terms with a2^3 and a4^3 , i t s f a c t o r i z a t i o n , and i t s \

s ub s t i t u t i o n .
4*a1^5*a2^5*a3^3*a4^3*b1*b2*b3^3*b4^3 + 4*a1*a2^5*a3^3*a4^3*b1^5*b2*b3^3*b4^3 +
4*a1^5*a2*a3^3*a4^3*b1*b2^5*b3^3*b4^3 + 4*a1*a2*a3^3*a4^3*b1^5*b2^5*b3^3*b4^3
4*(a1^4 + b1^4)*(a2^4 + b2^4)*a1*a2*a3^3*a4^3*b1*b2*b3^3*b4^3
4*((p1^2 + 2*q1)^2 - 2*q1^2)*((p2^2 + 2*q2)^2 - 2*q2^2)*q1*q2*q3^3*q4^3

bool ( c0412+c0413+c0414+c0423+c0424+c0434+c41+c42+c43+c44==c4 )
#This i s a check to make sure as we sepera ted the groups we used every term in \

c4 once and only once .
True

l 4=s0412+s0413+s0414+s0423+s0424+s0434+s41+s42+s43+s44
l 4
l 04=l4 ( p1=a1+b1 , p2=a2+b2 , p3=a3+b3 , p4=a4+b4 , q1=-1*a1*b1 , q2=-1*a2*b2 , q3=-1*\

a3*b3 , q4=-1*a4*b4 )
bool ( l 04==c4 )
#This l i n e br ing s a l l the group s ub s t i t u t i o n s we crea ted f o r c4 back in to one \
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exp r e s s i on and checks to make sure that when back sub s t i t u t e we end up with \
c4 .

-4*((p4^2 + 2*q4)^2 - 3*q4^2)*(p4^2 + 2*q4)*q1^3*q2^3*q3^3 - 4*((p3^2 + 2*q3)^2 -
3*q3^2)*(p3^2 + 2*q3)*q1^3*q2^3*q4^3 - 4*((p2^2 + 2*q2)^2 - 3*q2^2)*(p2^2 +
2*q2)*q1^3*q3^3*q4^3 - 4*((p1^2 + 2*q1)^2 - 3*q1^2)*(p1^2 + 2*q1)*q2^3*q3^3*q4^3 +
4*((p3^2 + 2*q3)^2 - 2*q3^2)*((p4^2 + 2*q4)^2 - 2*q4^2)*q1^3*q2^3*q3*q4 + 4*((p2^2 +
2*q2)^2 - 2*q2^2)*((p4^2 + 2*q4)^2 - 2*q4^2)*q1^3*q2*q3^3*q4 + 4*((p1^2 + 2*q1)^2 -
2*q1^2)*((p4^2 + 2*q4)^2 - 2*q4^2)*q1*q2^3*q3^3*q4 + 4*((p2^2 + 2*q2)^2 - 2*q2^2)*((p3^2 +
2*q3)^2 - 2*q3^2)*q1^3*q2*q3*q4^3 + 4*((p1^2 + 2*q1)^2 - 2*q1^2)*((p3^2 + 2*q3)^2 -
2*q3^2)*q1*q2^3*q3*q4^3 + 4*((p1^2 + 2*q1)^2 - 2*q1^2)*((p2^2 + 2*q2)^2 -
2*q2^2)*q1*q2*q3^3*q4^3
True

c7=sum( f10 . f i nd (7*w0) )
c7
#This f i n d s a l l our terms in f10 that have a 7 in them and then adds them \

toge the r . The groups we form w i l l have one o f the four a v a r i a b l e s or i t s \
cor re spond ing b va r i ab l e to the f i f t h power .

7*a1^4*a2^4*a3^4*a4^5*b1^2*b2^2*b3^2*b4 + 7*a1^2*a2^4*a3^4*a4^5*b1^4*b2^2*b3^2*b4 +
7*a1^4*a2^2*a3^4*a4^5*b1^2*b2^4*b3^2*b4 + 7*a1^2*a2^2*a3^4*a4^5*b1^4*b2^4*b3^2*b4 +
7*a1^4*a2^4*a3^2*a4^5*b1^2*b2^2*b3^4*b4 + 7*a1^2*a2^4*a3^2*a4^5*b1^4*b2^2*b3^4*b4 +
7*a1^4*a2^2*a3^2*a4^5*b1^2*b2^4*b3^4*b4 + 7*a1^2*a2^2*a3^2*a4^5*b1^4*b2^4*b3^4*b4 +
7*a1^4*a2^4*a3^5*a4^4*b1^2*b2^2*b3*b4^2 + 7*a1^2*a2^4*a3^5*a4^4*b1^4*b2^2*b3*b4^2 +
7*a1^4*a2^2*a3^5*a4^4*b1^2*b2^4*b3*b4^2 + 7*a1^2*a2^2*a3^5*a4^4*b1^4*b2^4*b3*b4^2 +
7*a1^4*a2^5*a3^4*a4^4*b1^2*b2*b3^2*b4^2 + 7*a1^2*a2^5*a3^4*a4^4*b1^4*b2*b3^2*b4^2 +
7*a1^5*a2^4*a3^4*a4^4*b1*b2^2*b3^2*b4^2 + 7*a1*a2^4*a3^4*a4^4*b1^5*b2^2*b3^2*b4^2 +
7*a1^5*a2^2*a3^4*a4^4*b1*b2^4*b3^2*b4^2 + 7*a1*a2^2*a3^4*a4^4*b1^5*b2^4*b3^2*b4^2 +
7*a1^4*a2*a3^4*a4^4*b1^2*b2^5*b3^2*b4^2 + 7*a1^2*a2*a3^4*a4^4*b1^4*b2^5*b3^2*b4^2 +
7*a1^4*a2^5*a3^2*a4^4*b1^2*b2*b3^4*b4^2 + 7*a1^2*a2^5*a3^2*a4^4*b1^4*b2*b3^4*b4^2 +
7*a1^5*a2^4*a3^2*a4^4*b1*b2^2*b3^4*b4^2 + 7*a1*a2^4*a3^2*a4^4*b1^5*b2^2*b3^4*b4^2 +
7*a1^5*a2^2*a3^2*a4^4*b1*b2^4*b3^4*b4^2 + 7*a1*a2^2*a3^2*a4^4*b1^5*b2^4*b3^4*b4^2 +
7*a1^4*a2*a3^2*a4^4*b1^2*b2^5*b3^4*b4^2 + 7*a1^2*a2*a3^2*a4^4*b1^4*b2^5*b3^4*b4^2 +
7*a1^4*a2^4*a3*a4^4*b1^2*b2^2*b3^5*b4^2 + 7*a1^2*a2^4*a3*a4^4*b1^4*b2^2*b3^5*b4^2 +
7*a1^4*a2^2*a3*a4^4*b1^2*b2^4*b3^5*b4^2 + 7*a1^2*a2^2*a3*a4^4*b1^4*b2^4*b3^5*b4^2 +
7*a1^4*a2^4*a3^5*a4^2*b1^2*b2^2*b3*b4^4 + 7*a1^2*a2^4*a3^5*a4^2*b1^4*b2^2*b3*b4^4 +
7*a1^4*a2^2*a3^5*a4^2*b1^2*b2^4*b3*b4^4 + 7*a1^2*a2^2*a3^5*a4^2*b1^4*b2^4*b3*b4^4 +
7*a1^4*a2^5*a3^4*a4^2*b1^2*b2*b3^2*b4^4 + 7*a1^2*a2^5*a3^4*a4^2*b1^4*b2*b3^2*b4^4 +
7*a1^5*a2^4*a3^4*a4^2*b1*b2^2*b3^2*b4^4 + 7*a1*a2^4*a3^4*a4^2*b1^5*b2^2*b3^2*b4^4 +
7*a1^5*a2^2*a3^4*a4^2*b1*b2^4*b3^2*b4^4 + 7*a1*a2^2*a3^4*a4^2*b1^5*b2^4*b3^2*b4^4 +
7*a1^4*a2*a3^4*a4^2*b1^2*b2^5*b3^2*b4^4 + 7*a1^2*a2*a3^4*a4^2*b1^4*b2^5*b3^2*b4^4 +
7*a1^4*a2^5*a3^2*a4^2*b1^2*b2*b3^4*b4^4 + 7*a1^2*a2^5*a3^2*a4^2*b1^4*b2*b3^4*b4^4 +
7*a1^5*a2^4*a3^2*a4^2*b1*b2^2*b3^4*b4^4 + 7*a1*a2^4*a3^2*a4^2*b1^5*b2^2*b3^4*b4^4 +
7*a1^5*a2^2*a3^2*a4^2*b1*b2^4*b3^4*b4^4 + 7*a1*a2^2*a3^2*a4^2*b1^5*b2^4*b3^4*b4^4 +
7*a1^4*a2*a3^2*a4^2*b1^2*b2^5*b3^4*b4^4 + 7*a1^2*a2*a3^2*a4^2*b1^4*b2^5*b3^4*b4^4 +
7*a1^4*a2^4*a3*a4^2*b1^2*b2^2*b3^5*b4^4 + 7*a1^2*a2^4*a3*a4^2*b1^4*b2^2*b3^5*b4^4 +
7*a1^4*a2^2*a3*a4^2*b1^2*b2^4*b3^5*b4^4 + 7*a1^2*a2^2*a3*a4^2*b1^4*b2^4*b3^5*b4^4 +
7*a1^4*a2^4*a3^4*a4*b1^2*b2^2*b3^2*b4^5 + 7*a1^2*a2^4*a3^4*a4*b1^4*b2^2*b3^2*b4^5 +
7*a1^4*a2^2*a3^4*a4*b1^2*b2^4*b3^2*b4^5 + 7*a1^2*a2^2*a3^4*a4*b1^4*b2^4*b3^2*b4^5 +
7*a1^4*a2^4*a3^2*a4*b1^2*b2^2*b3^4*b4^5 + 7*a1^2*a2^4*a3^2*a4*b1^4*b2^2*b3^4*b4^5 +
7*a1^4*a2^2*a3^2*a4*b1^2*b2^4*b3^4*b4^5 + 7*a1^2*a2^2*a3^2*a4*b1^4*b2^4*b3^4*b4^5

c71=sum( c7 . f i nd ( a1^5*w0) )+sum( c7 . f i nd ( b1^5*w0) )
c71
c71 . f a c t o r ( )
s71 = -7*((p1^2 + 2*q1 ) ^2 - 2*q1^2) *( p2^2 + 2*q2 ) *( p3^2 + 2*q3 ) *( p4^2 + 2*q4 ) *q1*\

q2^2*q3^2*q4^2
s71
#This i s the sum of the terms with a1^5 or b1^5 , i t s f a c t o r i z a t i o n , and i t s \

s ub s t i t u t i o n .
7*a1^5*a2^4*a3^4*a4^4*b1*b2^2*b3^2*b4^2 + 7*a1*a2^4*a3^4*a4^4*b1^5*b2^2*b3^2*b4^2 +
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7*a1^5*a2^2*a3^4*a4^4*b1*b2^4*b3^2*b4^2 + 7*a1*a2^2*a3^4*a4^4*b1^5*b2^4*b3^2*b4^2 +
7*a1^5*a2^4*a3^2*a4^4*b1*b2^2*b3^4*b4^2 + 7*a1*a2^4*a3^2*a4^4*b1^5*b2^2*b3^4*b4^2 +
7*a1^5*a2^2*a3^2*a4^4*b1*b2^4*b3^4*b4^2 + 7*a1*a2^2*a3^2*a4^4*b1^5*b2^4*b3^4*b4^2 +
7*a1^5*a2^4*a3^4*a4^2*b1*b2^2*b3^2*b4^4 + 7*a1*a2^4*a3^4*a4^2*b1^5*b2^2*b3^2*b4^4 +
7*a1^5*a2^2*a3^4*a4^2*b1*b2^4*b3^2*b4^4 + 7*a1*a2^2*a3^4*a4^2*b1^5*b2^4*b3^2*b4^4 +
7*a1^5*a2^4*a3^2*a4^2*b1*b2^2*b3^4*b4^4 + 7*a1*a2^4*a3^2*a4^2*b1^5*b2^2*b3^4*b4^4 +
7*a1^5*a2^2*a3^2*a4^2*b1*b2^4*b3^4*b4^4 + 7*a1*a2^2*a3^2*a4^2*b1^5*b2^4*b3^4*b4^4
7*(a1^4 + b1^4)*(a2^2 + b2^2)*(a3^2 + b3^2)*(a4^2 +
b4^2)*a1*a2^2*a3^2*a4^2*b1*b2^2*b3^2*b4^2
-7*((p1^2 + 2*q1)^2 - 2*q1^2)*(p2^2 + 2*q2)*(p3^2 + 2*q3)*(p4^2 + 2*q4)*q1*q2^2*q3^2*q4^2

c72=sum( c7 . f i nd ( a2^5*w0) )+sum( c7 . f i nd ( b2^5*w0) )
c72
c72 . f a c t o r ( )
s72 = -7*((p2^2 + 2*q2 ) ^2 - 2*q2^2) *( p1^2 + 2*q1 ) *( p3^2 + 2*q3 ) *( p4^2 + 2*q4 ) *q1\

^2*q2*q3^2*q4^2
s72
#This i s the sum of the terms with a2^5 or b2^5 , i t s f a c t o r i z a t i o n , and i t s \

s ub s t i t u t i o n .
7*a1^4*a2^5*a3^4*a4^4*b1^2*b2*b3^2*b4^2 + 7*a1^2*a2^5*a3^4*a4^4*b1^4*b2*b3^2*b4^2 +
7*a1^4*a2*a3^4*a4^4*b1^2*b2^5*b3^2*b4^2 + 7*a1^2*a2*a3^4*a4^4*b1^4*b2^5*b3^2*b4^2 +
7*a1^4*a2^5*a3^2*a4^4*b1^2*b2*b3^4*b4^2 + 7*a1^2*a2^5*a3^2*a4^4*b1^4*b2*b3^4*b4^2 +
7*a1^4*a2*a3^2*a4^4*b1^2*b2^5*b3^4*b4^2 + 7*a1^2*a2*a3^2*a4^4*b1^4*b2^5*b3^4*b4^2 +
7*a1^4*a2^5*a3^4*a4^2*b1^2*b2*b3^2*b4^4 + 7*a1^2*a2^5*a3^4*a4^2*b1^4*b2*b3^2*b4^4 +
7*a1^4*a2*a3^4*a4^2*b1^2*b2^5*b3^2*b4^4 + 7*a1^2*a2*a3^4*a4^2*b1^4*b2^5*b3^2*b4^4 +
7*a1^4*a2^5*a3^2*a4^2*b1^2*b2*b3^4*b4^4 + 7*a1^2*a2^5*a3^2*a4^2*b1^4*b2*b3^4*b4^4 +
7*a1^4*a2*a3^2*a4^2*b1^2*b2^5*b3^4*b4^4 + 7*a1^2*a2*a3^2*a4^2*b1^4*b2^5*b3^4*b4^4
7*(a2^4 + b2^4)*(a1^2 + b1^2)*(a3^2 + b3^2)*(a4^2 +
b4^2)*a1^2*a2*a3^2*a4^2*b1^2*b2*b3^2*b4^2
-7*((p2^2 + 2*q2)^2 - 2*q2^2)*(p1^2 + 2*q1)*(p3^2 + 2*q3)*(p4^2 + 2*q4)*q1^2*q2*q3^2*q4^2

c73=sum( c7 . f i nd ( a3^5*w0) )+sum( c7 . f i nd ( b3^5*w0) )
c73
c73 . f a c t o r ( )
s73 = -7*((p3^2 + 2*q3 ) ^2 - 2*q3^2) *( p1^2 + 2*q1 ) *( p2^2 + 2*q2 ) *( p4^2 + 2*q4 ) *q1\

^2*q2^2*q3*q4^2
s73
#This i s the sum of the terms with a3^5 or b3^5 , i t s f a c t o r i z a t i o n , and i t s \

s ub s t i t u t i o n .
7*a1^4*a2^4*a3^5*a4^4*b1^2*b2^2*b3*b4^2 + 7*a1^2*a2^4*a3^5*a4^4*b1^4*b2^2*b3*b4^2 +
7*a1^4*a2^2*a3^5*a4^4*b1^2*b2^4*b3*b4^2 + 7*a1^2*a2^2*a3^5*a4^4*b1^4*b2^4*b3*b4^2 +
7*a1^4*a2^4*a3*a4^4*b1^2*b2^2*b3^5*b4^2 + 7*a1^2*a2^4*a3*a4^4*b1^4*b2^2*b3^5*b4^2 +
7*a1^4*a2^2*a3*a4^4*b1^2*b2^4*b3^5*b4^2 + 7*a1^2*a2^2*a3*a4^4*b1^4*b2^4*b3^5*b4^2 +
7*a1^4*a2^4*a3^5*a4^2*b1^2*b2^2*b3*b4^4 + 7*a1^2*a2^4*a3^5*a4^2*b1^4*b2^2*b3*b4^4 +
7*a1^4*a2^2*a3^5*a4^2*b1^2*b2^4*b3*b4^4 + 7*a1^2*a2^2*a3^5*a4^2*b1^4*b2^4*b3*b4^4 +
7*a1^4*a2^4*a3*a4^2*b1^2*b2^2*b3^5*b4^4 + 7*a1^2*a2^4*a3*a4^2*b1^4*b2^2*b3^5*b4^4 +
7*a1^4*a2^2*a3*a4^2*b1^2*b2^4*b3^5*b4^4 + 7*a1^2*a2^2*a3*a4^2*b1^4*b2^4*b3^5*b4^4
7*(a3^4 + b3^4)*(a1^2 + b1^2)*(a2^2 + b2^2)*(a4^2 +
b4^2)*a1^2*a2^2*a3*a4^2*b1^2*b2^2*b3*b4^2
-7*((p3^2 + 2*q3)^2 - 2*q3^2)*(p1^2 + 2*q1)*(p2^2 + 2*q2)*(p4^2 + 2*q4)*q1^2*q2^2*q3*q4^2

c74=sum( c7 . f i nd ( a4^5*w0) )+sum( c7 . f i nd ( b4^5*w0) )
c74
c74 . f a c t o r ( )
s74 = -7*((p4^2 + 2*q4 ) ^2 - 2*q4^2) *( p1^2 + 2*q1 ) *( p2^2 + 2*q2 ) *( p3^2 + 2*q3 ) *q1\

^2*q2^2*q3^2*q4
s74
#This i s the sum of the terms with a4^5 or b4^5 , i t s f a c t o r i z a t i o n , and i t s \

s ub s t i t u t i o n .
7*a1^4*a2^4*a3^4*a4^5*b1^2*b2^2*b3^2*b4 + 7*a1^2*a2^4*a3^4*a4^5*b1^4*b2^2*b3^2*b4 +
7*a1^4*a2^2*a3^4*a4^5*b1^2*b2^4*b3^2*b4 + 7*a1^2*a2^2*a3^4*a4^5*b1^4*b2^4*b3^2*b4 +
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7*a1^4*a2^4*a3^2*a4^5*b1^2*b2^2*b3^4*b4 + 7*a1^2*a2^4*a3^2*a4^5*b1^4*b2^2*b3^4*b4 +
7*a1^4*a2^2*a3^2*a4^5*b1^2*b2^4*b3^4*b4 + 7*a1^2*a2^2*a3^2*a4^5*b1^4*b2^4*b3^4*b4 +
7*a1^4*a2^4*a3^4*a4*b1^2*b2^2*b3^2*b4^5 + 7*a1^2*a2^4*a3^4*a4*b1^4*b2^2*b3^2*b4^5 +
7*a1^4*a2^2*a3^4*a4*b1^2*b2^4*b3^2*b4^5 + 7*a1^2*a2^2*a3^4*a4*b1^4*b2^4*b3^2*b4^5 +
7*a1^4*a2^4*a3^2*a4*b1^2*b2^2*b3^4*b4^5 + 7*a1^2*a2^4*a3^2*a4*b1^4*b2^2*b3^4*b4^5 +
7*a1^4*a2^2*a3^2*a4*b1^2*b2^4*b3^4*b4^5 + 7*a1^2*a2^2*a3^2*a4*b1^4*b2^4*b3^4*b4^5
7*(a4^4 + b4^4)*(a1^2 + b1^2)*(a2^2 + b2^2)*(a3^2 +
b3^2)*a1^2*a2^2*a3^2*a4*b1^2*b2^2*b3^2*b4
-7*((p4^2 + 2*q4)^2 - 2*q4^2)*(p1^2 + 2*q1)*(p2^2 + 2*q2)*(p3^2 + 2*q3)*q1^2*q2^2*q3^2*q4

bool ( c7==c71+c72+c73+c74 )
#This i s a check to make sure as we sepera ted the groups we used every term in \

c4 once and only once .
True

l 7=s71+s72+s73+s74
l 7
l 07=l7 ( p1=a1+b1 , p2=a2+b2 , p3=a3+b3 , p4=a4+b4 , q1=-1*a1*b1 , q2=-1*a2*b2 , q3=-1*\

a3*b3 , q4=-1*a4*b4 )
bool ( l 07==c7 )
#This l i n e br ing s a l l the group s ub s t i t u t i o n s we crea ted f o r c7 back in to one \

exp r e s s i on and checks to make sure that when back sub s t i t u t e we end up with \
c7 .

-7*((p4^2 + 2*q4)^2 - 2*q4^2)*(p1^2 + 2*q1)*(p2^2 + 2*q2)*(p3^2 + 2*q3)*q1^2*q2^2*q3^2*q4
- 7*((p3^2 + 2*q3)^2 - 2*q3^2)*(p1^2 + 2*q1)*(p2^2 + 2*q2)*(p4^2 + 2*q4)*q1^2*q2^2*q3*q4^2
- 7*((p2^2 + 2*q2)^2 - 2*q2^2)*(p1^2 + 2*q1)*(p3^2 + 2*q3)*(p4^2 + 2*q4)*q1^2*q2*q3^2*q4^2
- 7*((p1^2 + 2*q1)^2 - 2*q1^2)*(p2^2 + 2*q2)*(p3^2 + 2*q3)*(p4^2 + 2*q4)*q1*q2^2*q3^2*q4^2
True

c12=sum( f10 . f i nd (12*w0) )
c12
#This f i n d s a l l our terms in f10 that have a 12 in them and then adds them \

toge the r . The groups we form w i l l have one o f the four a v a r i a b l e s to the \
th i rd power and e i t h e r a second a va r i ab l e or i t s cor respond ing b va r i ab l e \
to the f i f t h power .

12*a1^3*a2^4*a3^4*a4^5*b1^3*b2^2*b3^2*b4 + 12*a1^4*a2^3*a3^4*a4^5*b1^2*b2^3*b3^2*b4 +
12*a1^2*a2^3*a3^4*a4^5*b1^4*b2^3*b3^2*b4 + 12*a1^3*a2^2*a3^4*a4^5*b1^3*b2^4*b3^2*b4 +
12*a1^4*a2^4*a3^3*a4^5*b1^2*b2^2*b3^3*b4 + 12*a1^2*a2^4*a3^3*a4^5*b1^4*b2^2*b3^3*b4 +
12*a1^4*a2^2*a3^3*a4^5*b1^2*b2^4*b3^3*b4 + 12*a1^2*a2^2*a3^3*a4^5*b1^4*b2^4*b3^3*b4 +
12*a1^3*a2^4*a3^2*a4^5*b1^3*b2^2*b3^4*b4 + 12*a1^4*a2^3*a3^2*a4^5*b1^2*b2^3*b3^4*b4 +
12*a1^2*a2^3*a3^2*a4^5*b1^4*b2^3*b3^4*b4 + 12*a1^3*a2^2*a3^2*a4^5*b1^3*b2^4*b3^4*b4 +
12*a1^3*a2^4*a3^5*a4^4*b1^3*b2^2*b3*b4^2 + 12*a1^4*a2^3*a3^5*a4^4*b1^2*b2^3*b3*b4^2 +
12*a1^2*a2^3*a3^5*a4^4*b1^4*b2^3*b3*b4^2 + 12*a1^3*a2^2*a3^5*a4^4*b1^3*b2^4*b3*b4^2 +
12*a1^3*a2^5*a3^4*a4^4*b1^3*b2*b3^2*b4^2 + 12*a1^5*a2^3*a3^4*a4^4*b1*b2^3*b3^2*b4^2 +
12*a1*a2^3*a3^4*a4^4*b1^5*b2^3*b3^2*b4^2 + 12*a1^3*a2*a3^4*a4^4*b1^3*b2^5*b3^2*b4^2 +
12*a1^4*a2^5*a3^3*a4^4*b1^2*b2*b3^3*b4^2 + 12*a1^2*a2^5*a3^3*a4^4*b1^4*b2*b3^3*b4^2 +
12*a1^5*a2^4*a3^3*a4^4*b1*b2^2*b3^3*b4^2 + 12*a1*a2^4*a3^3*a4^4*b1^5*b2^2*b3^3*b4^2 +
12*a1^5*a2^2*a3^3*a4^4*b1*b2^4*b3^3*b4^2 + 12*a1*a2^2*a3^3*a4^4*b1^5*b2^4*b3^3*b4^2 +
12*a1^4*a2*a3^3*a4^4*b1^2*b2^5*b3^3*b4^2 + 12*a1^2*a2*a3^3*a4^4*b1^4*b2^5*b3^3*b4^2 +
12*a1^3*a2^5*a3^2*a4^4*b1^3*b2*b3^4*b4^2 + 12*a1^5*a2^3*a3^2*a4^4*b1*b2^3*b3^4*b4^2 +
12*a1*a2^3*a3^2*a4^4*b1^5*b2^3*b3^4*b4^2 + 12*a1^3*a2*a3^2*a4^4*b1^3*b2^5*b3^4*b4^2 +
12*a1^3*a2^4*a3*a4^4*b1^3*b2^2*b3^5*b4^2 + 12*a1^4*a2^3*a3*a4^4*b1^2*b2^3*b3^5*b4^2 +
12*a1^2*a2^3*a3*a4^4*b1^4*b2^3*b3^5*b4^2 + 12*a1^3*a2^2*a3*a4^4*b1^3*b2^4*b3^5*b4^2 +
12*a1^4*a2^4*a3^5*a4^3*b1^2*b2^2*b3*b4^3 + 12*a1^2*a2^4*a3^5*a4^3*b1^4*b2^2*b3*b4^3 +
12*a1^4*a2^2*a3^5*a4^3*b1^2*b2^4*b3*b4^3 + 12*a1^2*a2^2*a3^5*a4^3*b1^4*b2^4*b3*b4^3 +
12*a1^4*a2^5*a3^4*a4^3*b1^2*b2*b3^2*b4^3 + 12*a1^2*a2^5*a3^4*a4^3*b1^4*b2*b3^2*b4^3 +
12*a1^5*a2^4*a3^4*a4^3*b1*b2^2*b3^2*b4^3 + 12*a1*a2^4*a3^4*a4^3*b1^5*b2^2*b3^2*b4^3 +
12*a1^5*a2^2*a3^4*a4^3*b1*b2^4*b3^2*b4^3 + 12*a1*a2^2*a3^4*a4^3*b1^5*b2^4*b3^2*b4^3 +
12*a1^4*a2*a3^4*a4^3*b1^2*b2^5*b3^2*b4^3 + 12*a1^2*a2*a3^4*a4^3*b1^4*b2^5*b3^2*b4^3 +
12*a1^4*a2^5*a3^2*a4^3*b1^2*b2*b3^4*b4^3 + 12*a1^2*a2^5*a3^2*a4^3*b1^4*b2*b3^4*b4^3 +
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12*a1^5*a2^4*a3^2*a4^3*b1*b2^2*b3^4*b4^3 + 12*a1*a2^4*a3^2*a4^3*b1^5*b2^2*b3^4*b4^3 +
12*a1^5*a2^2*a3^2*a4^3*b1*b2^4*b3^4*b4^3 + 12*a1*a2^2*a3^2*a4^3*b1^5*b2^4*b3^4*b4^3 +
12*a1^4*a2*a3^2*a4^3*b1^2*b2^5*b3^4*b4^3 + 12*a1^2*a2*a3^2*a4^3*b1^4*b2^5*b3^4*b4^3 +
12*a1^4*a2^4*a3*a4^3*b1^2*b2^2*b3^5*b4^3 + 12*a1^2*a2^4*a3*a4^3*b1^4*b2^2*b3^5*b4^3 +
12*a1^4*a2^2*a3*a4^3*b1^2*b2^4*b3^5*b4^3 + 12*a1^2*a2^2*a3*a4^3*b1^4*b2^4*b3^5*b4^3 +
12*a1^3*a2^4*a3^5*a4^2*b1^3*b2^2*b3*b4^4 + 12*a1^4*a2^3*a3^5*a4^2*b1^2*b2^3*b3*b4^4 +
12*a1^2*a2^3*a3^5*a4^2*b1^4*b2^3*b3*b4^4 + 12*a1^3*a2^2*a3^5*a4^2*b1^3*b2^4*b3*b4^4 +
12*a1^3*a2^5*a3^4*a4^2*b1^3*b2*b3^2*b4^4 + 12*a1^5*a2^3*a3^4*a4^2*b1*b2^3*b3^2*b4^4 +
12*a1*a2^3*a3^4*a4^2*b1^5*b2^3*b3^2*b4^4 + 12*a1^3*a2*a3^4*a4^2*b1^3*b2^5*b3^2*b4^4 +
12*a1^4*a2^5*a3^3*a4^2*b1^2*b2*b3^3*b4^4 + 12*a1^2*a2^5*a3^3*a4^2*b1^4*b2*b3^3*b4^4 +
12*a1^5*a2^4*a3^3*a4^2*b1*b2^2*b3^3*b4^4 + 12*a1*a2^4*a3^3*a4^2*b1^5*b2^2*b3^3*b4^4 +
12*a1^5*a2^2*a3^3*a4^2*b1*b2^4*b3^3*b4^4 + 12*a1*a2^2*a3^3*a4^2*b1^5*b2^4*b3^3*b4^4 +
12*a1^4*a2*a3^3*a4^2*b1^2*b2^5*b3^3*b4^4 + 12*a1^2*a2*a3^3*a4^2*b1^4*b2^5*b3^3*b4^4 +
12*a1^3*a2^5*a3^2*a4^2*b1^3*b2*b3^4*b4^4 + 12*a1^5*a2^3*a3^2*a4^2*b1*b2^3*b3^4*b4^4 +
12*a1*a2^3*a3^2*a4^2*b1^5*b2^3*b3^4*b4^4 + 12*a1^3*a2*a3^2*a4^2*b1^3*b2^5*b3^4*b4^4 +
12*a1^3*a2^4*a3*a4^2*b1^3*b2^2*b3^5*b4^4 + 12*a1^4*a2^3*a3*a4^2*b1^2*b2^3*b3^5*b4^4 +
12*a1^2*a2^3*a3*a4^2*b1^4*b2^3*b3^5*b4^4 + 12*a1^3*a2^2*a3*a4^2*b1^3*b2^4*b3^5*b4^4 +
12*a1^3*a2^4*a3^4*a4*b1^3*b2^2*b3^2*b4^5 + 12*a1^4*a2^3*a3^4*a4*b1^2*b2^3*b3^2*b4^5 +
12*a1^2*a2^3*a3^4*a4*b1^4*b2^3*b3^2*b4^5 + 12*a1^3*a2^2*a3^4*a4*b1^3*b2^4*b3^2*b4^5 +
12*a1^4*a2^4*a3^3*a4*b1^2*b2^2*b3^3*b4^5 + 12*a1^2*a2^4*a3^3*a4*b1^4*b2^2*b3^3*b4^5 +
12*a1^4*a2^2*a3^3*a4*b1^2*b2^4*b3^3*b4^5 + 12*a1^2*a2^2*a3^3*a4*b1^4*b2^4*b3^3*b4^5 +
12*a1^3*a2^4*a3^2*a4*b1^3*b2^2*b3^4*b4^5 + 12*a1^4*a2^3*a3^2*a4*b1^2*b2^3*b3^4*b4^5 +
12*a1^2*a2^3*a3^2*a4*b1^4*b2^3*b3^4*b4^5 + 12*a1^3*a2^2*a3^2*a4*b1^3*b2^4*b3^4*b4^5

c12012=sum( c12 . f i nd ( a1^3*a2^5*w0) )+sum( c12 . f i nd ( a1^3*b2^5*w0) )
c12012
c12012 . f a c t o r ( )
s12012=12*((p2^2 + 2*q2 ) ^2 - 2*q2^2) *( p3^2 + 2*q3 ) *( p4^2 + 2*q4 ) *q1^3*q2*q3^2*\

q4^2
s12012
#This i s the sum of the terms with a1^3 and e i t h e r a2^5 or b2^5 , i t s \

f a c t o r i z a t i o n , and i t s s ub s t i t u t i o n .
12*a1^3*a2^5*a3^4*a4^4*b1^3*b2*b3^2*b4^2 + 12*a1^3*a2*a3^4*a4^4*b1^3*b2^5*b3^2*b4^2 +
12*a1^3*a2^5*a3^2*a4^4*b1^3*b2*b3^4*b4^2 + 12*a1^3*a2*a3^2*a4^4*b1^3*b2^5*b3^4*b4^2 +
12*a1^3*a2^5*a3^4*a4^2*b1^3*b2*b3^2*b4^4 + 12*a1^3*a2*a3^4*a4^2*b1^3*b2^5*b3^2*b4^4 +
12*a1^3*a2^5*a3^2*a4^2*b1^3*b2*b3^4*b4^4 + 12*a1^3*a2*a3^2*a4^2*b1^3*b2^5*b3^4*b4^4
12*(a2^4 + b2^4)*(a3^2 + b3^2)*(a4^2 + b4^2)*a1^3*a2*a3^2*a4^2*b1^3*b2*b3^2*b4^2
12*((p2^2 + 2*q2)^2 - 2*q2^2)*(p3^2 + 2*q3)*(p4^2 + 2*q4)*q1^3*q2*q3^2*q4^2

c12013=sum( c12 . f i nd ( a1^3*a3^5*w0) )+sum( c12 . f i nd ( a1^3*b3^5*w0) )
c12013
c12013 . f a c t o r ( )
s12013=12*((p3^2 + 2*q3 ) ^2 - 2*q3^2) *( p2^2 + 2*q2 ) *( p4^2 + 2*q4 ) *q1^3*q2^2*q3*\

q4^2
s12013
#This i s the sum of the terms with a1^3 and e i t h e r a3^5 or b3^5 , i t s \

f a c t o r i z a t i o n , and i t s s ub s t i t u t i o n .
12*a1^3*a2^4*a3^5*a4^4*b1^3*b2^2*b3*b4^2 + 12*a1^3*a2^2*a3^5*a4^4*b1^3*b2^4*b3*b4^2 +
12*a1^3*a2^4*a3*a4^4*b1^3*b2^2*b3^5*b4^2 + 12*a1^3*a2^2*a3*a4^4*b1^3*b2^4*b3^5*b4^2 +
12*a1^3*a2^4*a3^5*a4^2*b1^3*b2^2*b3*b4^4 + 12*a1^3*a2^2*a3^5*a4^2*b1^3*b2^4*b3*b4^4 +
12*a1^3*a2^4*a3*a4^2*b1^3*b2^2*b3^5*b4^4 + 12*a1^3*a2^2*a3*a4^2*b1^3*b2^4*b3^5*b4^4
12*(a3^4 + b3^4)*(a2^2 + b2^2)*(a4^2 + b4^2)*a1^3*a2^2*a3*a4^2*b1^3*b2^2*b3*b4^2
12*((p3^2 + 2*q3)^2 - 2*q3^2)*(p2^2 + 2*q2)*(p4^2 + 2*q4)*q1^3*q2^2*q3*q4^2

c12014=sum( c12 . f i nd ( a1^3*a4^5*w0) )+sum( c12 . f i nd ( a1^3*b4^5*w0) )
c12014
c12014 . f a c t o r ( )
s12014=12*((p4^2 + 2*q4 ) ^2 - 2*q4^2) *( p2^2 + 2*q2 ) *( p3^2 + 2*q3 ) *q1^3*q2^2*q3\

^2*q4
s12014
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#This i s the sum of the terms with a1^3 and e i t h e r a4^5 or b4^5 , i t s \
f a c t o r i z a t i o n , and i t s s ub s t i t u t i o n .

12*a1^3*a2^4*a3^4*a4^5*b1^3*b2^2*b3^2*b4 + 12*a1^3*a2^2*a3^4*a4^5*b1^3*b2^4*b3^2*b4 +
12*a1^3*a2^4*a3^2*a4^5*b1^3*b2^2*b3^4*b4 + 12*a1^3*a2^2*a3^2*a4^5*b1^3*b2^4*b3^4*b4 +
12*a1^3*a2^4*a3^4*a4*b1^3*b2^2*b3^2*b4^5 + 12*a1^3*a2^2*a3^4*a4*b1^3*b2^4*b3^2*b4^5 +
12*a1^3*a2^4*a3^2*a4*b1^3*b2^2*b3^4*b4^5 + 12*a1^3*a2^2*a3^2*a4*b1^3*b2^4*b3^4*b4^5
12*(a4^4 + b4^4)*(a2^2 + b2^2)*(a3^2 + b3^2)*a1^3*a2^2*a3^2*a4*b1^3*b2^2*b3^2*b4
12*((p4^2 + 2*q4)^2 - 2*q4^2)*(p2^2 + 2*q2)*(p3^2 + 2*q3)*q1^3*q2^2*q3^2*q4

c12021=sum( c12 . f i nd ( a2^3*a1^5*w0) )+sum( c12 . f i nd ( a2^3*b1^5*w0) )
c12021
c12021 . f a c t o r ( )
s12021=12*((p1^2 + 2*q1 ) ^2 - 2*q1^2) *( p3^2 + 2*q3 ) *( p4^2 + 2*q4 ) *q1*q2^3*q3^2*\

q4^2
s12021
#This i s the sum of the terms with a2^3 and e i t h e r a1^5 or b1^5 , i t s \

f a c t o r i z a t i o n , and i t s s ub s t i t u t i o n .
12*a1^5*a2^3*a3^4*a4^4*b1*b2^3*b3^2*b4^2 + 12*a1*a2^3*a3^4*a4^4*b1^5*b2^3*b3^2*b4^2 +
12*a1^5*a2^3*a3^2*a4^4*b1*b2^3*b3^4*b4^2 + 12*a1*a2^3*a3^2*a4^4*b1^5*b2^3*b3^4*b4^2 +
12*a1^5*a2^3*a3^4*a4^2*b1*b2^3*b3^2*b4^4 + 12*a1*a2^3*a3^4*a4^2*b1^5*b2^3*b3^2*b4^4 +
12*a1^5*a2^3*a3^2*a4^2*b1*b2^3*b3^4*b4^4 + 12*a1*a2^3*a3^2*a4^2*b1^5*b2^3*b3^4*b4^4
12*(a1^4 + b1^4)*(a3^2 + b3^2)*(a4^2 + b4^2)*a1*a2^3*a3^2*a4^2*b1*b2^3*b3^2*b4^2
12*((p1^2 + 2*q1)^2 - 2*q1^2)*(p3^2 + 2*q3)*(p4^2 + 2*q4)*q1*q2^3*q3^2*q4^2

c12023=sum( c12 . f i nd ( a2^3*a3^5*w0) )+sum( c12 . f i nd ( a2^3*b3^5*w0) )
c12023
c12023 . f a c t o r ( )
s12023=12*((p3^2 + 2*q3 ) ^2 - 2*q3^2) *( p1^2 + 2*q1 ) *( p4^2 + 2*q4 ) *q1^2*q2^3*q3*\

q4^2
s12023
#This i s the sum of the terms with a2^3 and e i t h e r a3^5 or b3^5 , i t s \

f a c t o r i z a t i o n , and i t s s ub s t i t u t i o n .
12*a1^4*a2^3*a3^5*a4^4*b1^2*b2^3*b3*b4^2 + 12*a1^2*a2^3*a3^5*a4^4*b1^4*b2^3*b3*b4^2 +
12*a1^4*a2^3*a3*a4^4*b1^2*b2^3*b3^5*b4^2 + 12*a1^2*a2^3*a3*a4^4*b1^4*b2^3*b3^5*b4^2 +
12*a1^4*a2^3*a3^5*a4^2*b1^2*b2^3*b3*b4^4 + 12*a1^2*a2^3*a3^5*a4^2*b1^4*b2^3*b3*b4^4 +
12*a1^4*a2^3*a3*a4^2*b1^2*b2^3*b3^5*b4^4 + 12*a1^2*a2^3*a3*a4^2*b1^4*b2^3*b3^5*b4^4
12*(a3^4 + b3^4)*(a1^2 + b1^2)*(a4^2 + b4^2)*a1^2*a2^3*a3*a4^2*b1^2*b2^3*b3*b4^2
12*((p3^2 + 2*q3)^2 - 2*q3^2)*(p1^2 + 2*q1)*(p4^2 + 2*q4)*q1^2*q2^3*q3*q4^2

c12024=sum( c12 . f i nd ( a2^3*a4^5*w0) )+sum( c12 . f i nd ( a2^3*b4^5*w0) )
c12024
c12024 . f a c t o r ( )
s12024=12*((p4^2 + 2*q4 ) ^2 - 2*q4^2) *( p1^2 + 2*q1 ) *( p3^2 + 2*q3 ) *q1^2*q2^3*q3\

^2*q4
s12024
#This i s the sum of the terms with a2^3 and e i t h e r a4^5 or b4^5 , i t s \

f a c t o r i z a t i o n , and i t s s ub s t i t u t i o n .
12*a1^4*a2^3*a3^4*a4^5*b1^2*b2^3*b3^2*b4 + 12*a1^2*a2^3*a3^4*a4^5*b1^4*b2^3*b3^2*b4 +
12*a1^4*a2^3*a3^2*a4^5*b1^2*b2^3*b3^4*b4 + 12*a1^2*a2^3*a3^2*a4^5*b1^4*b2^3*b3^4*b4 +
12*a1^4*a2^3*a3^4*a4*b1^2*b2^3*b3^2*b4^5 + 12*a1^2*a2^3*a3^4*a4*b1^4*b2^3*b3^2*b4^5 +
12*a1^4*a2^3*a3^2*a4*b1^2*b2^3*b3^4*b4^5 + 12*a1^2*a2^3*a3^2*a4*b1^4*b2^3*b3^4*b4^5
12*(a4^4 + b4^4)*(a1^2 + b1^2)*(a3^2 + b3^2)*a1^2*a2^3*a3^2*a4*b1^2*b2^3*b3^2*b4
12*((p4^2 + 2*q4)^2 - 2*q4^2)*(p1^2 + 2*q1)*(p3^2 + 2*q3)*q1^2*q2^3*q3^2*q4

c12031=sum( c12 . f i nd ( a3^3*a1^5*w0) )+sum( c12 . f i nd ( a3^3*b1^5*w0) )
c12031
c12031 . f a c t o r ( )
s12031=12*((p1^2 + 2*q1 ) ^2 - 2*q1^2) *( p2^2 + 2*q2 ) *( p4^2 + 2*q4 ) *q1*q2^2*q3^3*\

q4^2
s12031
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#This i s the sum of the terms with a3^3 and e i t h e r a1^5 or b1^5 , i t s \
f a c t o r i z a t i o n , and i t s s ub s t i t u t i o n .

12*a1^5*a2^4*a3^3*a4^4*b1*b2^2*b3^3*b4^2 + 12*a1*a2^4*a3^3*a4^4*b1^5*b2^2*b3^3*b4^2 +
12*a1^5*a2^2*a3^3*a4^4*b1*b2^4*b3^3*b4^2 + 12*a1*a2^2*a3^3*a4^4*b1^5*b2^4*b3^3*b4^2 +
12*a1^5*a2^4*a3^3*a4^2*b1*b2^2*b3^3*b4^4 + 12*a1*a2^4*a3^3*a4^2*b1^5*b2^2*b3^3*b4^4 +
12*a1^5*a2^2*a3^3*a4^2*b1*b2^4*b3^3*b4^4 + 12*a1*a2^2*a3^3*a4^2*b1^5*b2^4*b3^3*b4^4
12*(a1^4 + b1^4)*(a2^2 + b2^2)*(a4^2 + b4^2)*a1*a2^2*a3^3*a4^2*b1*b2^2*b3^3*b4^2
12*((p1^2 + 2*q1)^2 - 2*q1^2)*(p2^2 + 2*q2)*(p4^2 + 2*q4)*q1*q2^2*q3^3*q4^2

c12032=sum( c12 . f i nd ( a3^3*a2^5*w0) )+sum( c12 . f i nd ( a3^3*b2^5*w0) )
c12032
c12032 . f a c t o r ( )
s12032=12*((p2^2 + 2*q2 ) ^2 - 2*q2^2) *( p1^2 + 2*q1 ) *( p4^2 + 2*q4 ) *q1^2*q2*q3^3*\

q4^2
s12032
#This i s the sum of the terms with a3^3 and e i t h e r a2^5 or b2^5 , i t s \

f a c t o r i z a t i o n , and i t s s ub s t i t u t i o n .
12*a1^4*a2^5*a3^3*a4^4*b1^2*b2*b3^3*b4^2 + 12*a1^2*a2^5*a3^3*a4^4*b1^4*b2*b3^3*b4^2 +
12*a1^4*a2*a3^3*a4^4*b1^2*b2^5*b3^3*b4^2 + 12*a1^2*a2*a3^3*a4^4*b1^4*b2^5*b3^3*b4^2 +
12*a1^4*a2^5*a3^3*a4^2*b1^2*b2*b3^3*b4^4 + 12*a1^2*a2^5*a3^3*a4^2*b1^4*b2*b3^3*b4^4 +
12*a1^4*a2*a3^3*a4^2*b1^2*b2^5*b3^3*b4^4 + 12*a1^2*a2*a3^3*a4^2*b1^4*b2^5*b3^3*b4^4
12*(a2^4 + b2^4)*(a1^2 + b1^2)*(a4^2 + b4^2)*a1^2*a2*a3^3*a4^2*b1^2*b2*b3^3*b4^2
12*((p2^2 + 2*q2)^2 - 2*q2^2)*(p1^2 + 2*q1)*(p4^2 + 2*q4)*q1^2*q2*q3^3*q4^2

c12034=sum( c12 . f i nd ( a3^3*a4^5*w0) )+sum( c12 . f i nd ( a3^3*b4^5*w0) )
c12034
c12034 . f a c t o r ( )
s12034=12*((p4^2 + 2*q4 ) ^2 - 2*q4^2) *( p1^2 + 2*q1 ) *( p2^2 + 2*q2 ) *q1^2*q2^2*q3\

^3*q4
s12034
#This i s the sum of the terms with a3^3 and e i t h e r a4^5 or b4^5 , i t s \

f a c t o r i z a t i o n , and i t s s ub s t i t u t i o n .
12*a1^4*a2^4*a3^3*a4^5*b1^2*b2^2*b3^3*b4 + 12*a1^2*a2^4*a3^3*a4^5*b1^4*b2^2*b3^3*b4 +
12*a1^4*a2^2*a3^3*a4^5*b1^2*b2^4*b3^3*b4 + 12*a1^2*a2^2*a3^3*a4^5*b1^4*b2^4*b3^3*b4 +
12*a1^4*a2^4*a3^3*a4*b1^2*b2^2*b3^3*b4^5 + 12*a1^2*a2^4*a3^3*a4*b1^4*b2^2*b3^3*b4^5 +
12*a1^4*a2^2*a3^3*a4*b1^2*b2^4*b3^3*b4^5 + 12*a1^2*a2^2*a3^3*a4*b1^4*b2^4*b3^3*b4^5
12*(a4^4 + b4^4)*(a1^2 + b1^2)*(a2^2 + b2^2)*a1^2*a2^2*a3^3*a4*b1^2*b2^2*b3^3*b4
12*((p4^2 + 2*q4)^2 - 2*q4^2)*(p1^2 + 2*q1)*(p2^2 + 2*q2)*q1^2*q2^2*q3^3*q4

c12041=sum( c12 . f i nd ( a4^3*a1^5*w0) )+sum( c12 . f i nd ( a4^3*b1^5*w0) )
c12041
c12041 . f a c t o r ( )
s12041=12*((p1^2 + 2*q1 ) ^2 - 2*q1^2) *( p2^2 + 2*q2 ) *( p3^2 + 2*q3 ) *q1*q2^2*q3^2*\

q4^3
s12041
#This i s the sum of the terms with a4^3 and e i t h e r a1^5 or b1^5 , i t s \

f a c t o r i z a t i o n , and i t s s ub s t i t u t i o n .
12*a1^5*a2^4*a3^4*a4^3*b1*b2^2*b3^2*b4^3 + 12*a1*a2^4*a3^4*a4^3*b1^5*b2^2*b3^2*b4^3 +
12*a1^5*a2^2*a3^4*a4^3*b1*b2^4*b3^2*b4^3 + 12*a1*a2^2*a3^4*a4^3*b1^5*b2^4*b3^2*b4^3 +
12*a1^5*a2^4*a3^2*a4^3*b1*b2^2*b3^4*b4^3 + 12*a1*a2^4*a3^2*a4^3*b1^5*b2^2*b3^4*b4^3 +
12*a1^5*a2^2*a3^2*a4^3*b1*b2^4*b3^4*b4^3 + 12*a1*a2^2*a3^2*a4^3*b1^5*b2^4*b3^4*b4^3
12*(a1^4 + b1^4)*(a2^2 + b2^2)*(a3^2 + b3^2)*a1*a2^2*a3^2*a4^3*b1*b2^2*b3^2*b4^3
12*((p1^2 + 2*q1)^2 - 2*q1^2)*(p2^2 + 2*q2)*(p3^2 + 2*q3)*q1*q2^2*q3^2*q4^3

c12042=sum( c12 . f i nd ( a4^3*a2^5*w0) )+sum( c12 . f i nd ( a4^3*b2^5*w0) )
c12042
c12042 . f a c t o r ( )
s12042=12*((p2^2 + 2*q2 ) ^2 - 2*q2^2) *( p1^2 + 2*q1 ) *( p3^2 + 2*q3 ) *q1^2*q2*q3^2*\

q4^3
s12042
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#This i s the sum of the terms with a4^3 and e i t h e r a2^5 or b2^5 , i t s \
f a c t o r i z a t i o n , and i t s s ub s t i t u t i o n .

12*a1^4*a2^5*a3^4*a4^3*b1^2*b2*b3^2*b4^3 + 12*a1^2*a2^5*a3^4*a4^3*b1^4*b2*b3^2*b4^3 +
12*a1^4*a2*a3^4*a4^3*b1^2*b2^5*b3^2*b4^3 + 12*a1^2*a2*a3^4*a4^3*b1^4*b2^5*b3^2*b4^3 +
12*a1^4*a2^5*a3^2*a4^3*b1^2*b2*b3^4*b4^3 + 12*a1^2*a2^5*a3^2*a4^3*b1^4*b2*b3^4*b4^3 +
12*a1^4*a2*a3^2*a4^3*b1^2*b2^5*b3^4*b4^3 + 12*a1^2*a2*a3^2*a4^3*b1^4*b2^5*b3^4*b4^3
12*(a2^4 + b2^4)*(a1^2 + b1^2)*(a3^2 + b3^2)*a1^2*a2*a3^2*a4^3*b1^2*b2*b3^2*b4^3
12*((p2^2 + 2*q2)^2 - 2*q2^2)*(p1^2 + 2*q1)*(p3^2 + 2*q3)*q1^2*q2*q3^2*q4^3

c12043=sum( c12 . f i nd ( a4^3*a3^5*w0) )+sum( c12 . f i nd ( a4^3*b3^5*w0) )
c12043
c12043 . f a c t o r ( )
s12043=12*((p3^2 + 2*q3 ) ^2 - 2*q3^2) *( p1^2 + 2*q1 ) *( p2^2 + 2*q2 ) *q1^2*q2^2*q3*\

q4^3
s12043
#This i s the sum of the terms with a4^3 and e i t h e r a2^5 or b2^5 , i t s \

f a c t o r i z a t i o n , and i t s s ub s t i t u t i o n .
12*a1^4*a2^4*a3^5*a4^3*b1^2*b2^2*b3*b4^3 + 12*a1^2*a2^4*a3^5*a4^3*b1^4*b2^2*b3*b4^3 +
12*a1^4*a2^2*a3^5*a4^3*b1^2*b2^4*b3*b4^3 + 12*a1^2*a2^2*a3^5*a4^3*b1^4*b2^4*b3*b4^3 +
12*a1^4*a2^4*a3*a4^3*b1^2*b2^2*b3^5*b4^3 + 12*a1^2*a2^4*a3*a4^3*b1^4*b2^2*b3^5*b4^3 +
12*a1^4*a2^2*a3*a4^3*b1^2*b2^4*b3^5*b4^3 + 12*a1^2*a2^2*a3*a4^3*b1^4*b2^4*b3^5*b4^3
12*(a3^4 + b3^4)*(a1^2 + b1^2)*(a2^2 + b2^2)*a1^2*a2^2*a3*a4^3*b1^2*b2^2*b3*b4^3
12*((p3^2 + 2*q3)^2 - 2*q3^2)*(p1^2 + 2*q1)*(p2^2 + 2*q2)*q1^2*q2^2*q3*q4^3

bool ( c12==c12012+c12013+c12014+c12021+c12023+c12024+c12031+c12032+c12034+c12041\
+c12042+c12043 )

#This i s a check to make sure as we sepera ted the groups we used every term in \
c12 once and only once .

True

l12=s12012+s12013+s12014+s12021+s12023+s12024+s12031+s12032+s12034+s12041+\
s12042+s12043

l12
l012=l12 ( p1=a1+b1 , p2=a2+b2 , p3=a3+b3 , p4=a4+b4 , q1=-1*a1*b1 , q2=-1*a2*b2 , q3\

=-1*a3*b3 , q4=-1*a4*b4 )
bool ( l012==c12 )
#This l i n e br ing s a l l the group s ub s t i t u t i o n s we crea ted f o r c12 back in to one \

exp r e s s i on and checks to make sure that when back sub s t i t u t e we end up with \
c12 .

12*((p4^2 + 2*q4)^2 - 2*q4^2)*(p2^2 + 2*q2)*(p3^2 + 2*q3)*q1^3*q2^2*q3^2*q4 + 12*((p4^2 +
2*q4)^2 - 2*q4^2)*(p1^2 + 2*q1)*(p3^2 + 2*q3)*q1^2*q2^3*q3^2*q4 + 12*((p4^2 + 2*q4)^2 -
2*q4^2)*(p1^2 + 2*q1)*(p2^2 + 2*q2)*q1^2*q2^2*q3^3*q4 + 12*((p3^2 + 2*q3)^2 -
2*q3^2)*(p2^2 + 2*q2)*(p4^2 + 2*q4)*q1^3*q2^2*q3*q4^2 + 12*((p3^2 + 2*q3)^2 -
2*q3^2)*(p1^2 + 2*q1)*(p4^2 + 2*q4)*q1^2*q2^3*q3*q4^2 + 12*((p2^2 + 2*q2)^2 -
2*q2^2)*(p3^2 + 2*q3)*(p4^2 + 2*q4)*q1^3*q2*q3^2*q4^2 + 12*((p1^2 + 2*q1)^2 -
2*q1^2)*(p3^2 + 2*q3)*(p4^2 + 2*q4)*q1*q2^3*q3^2*q4^2 + 12*((p2^2 + 2*q2)^2 -
2*q2^2)*(p1^2 + 2*q1)*(p4^2 + 2*q4)*q1^2*q2*q3^3*q4^2 + 12*((p1^2 + 2*q1)^2 -
2*q1^2)*(p2^2 + 2*q2)*(p4^2 + 2*q4)*q1*q2^2*q3^3*q4^2 + 12*((p3^2 + 2*q3)^2 -
2*q3^2)*(p1^2 + 2*q1)*(p2^2 + 2*q2)*q1^2*q2^2*q3*q4^3 + 12*((p2^2 + 2*q2)^2 -
2*q2^2)*(p1^2 + 2*q1)*(p3^2 + 2*q3)*q1^2*q2*q3^2*q4^3 + 12*((p1^2 + 2*q1)^2 -
2*q1^2)*(p2^2 + 2*q2)*(p3^2 + 2*q3)*q1*q2^2*q3^2*q4^3
True

c20=sum( f10 . f i nd (20*w0) )
c20
#This f i n d s a l l our terms in f10 that have a 20 in them and then adds them \

toge the r . The groups we form w i l l have two o f the four a v a r i a b l e s to the \
th i rd power and e i t h e r a second a va r i ab l e or i t s cor respond ing b va r i ab l e \
to the f o r th power .

20*a1^3*a2^3*a3^4*a4^5*b1^3*b2^3*b3^2*b4 + 20*a1^3*a2^4*a3^3*a4^5*b1^3*b2^2*b3^3*b4 +
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20*a1^4*a2^3*a3^3*a4^5*b1^2*b2^3*b3^3*b4 + 20*a1^2*a2^3*a3^3*a4^5*b1^4*b2^3*b3^3*b4 +
20*a1^3*a2^2*a3^3*a4^5*b1^3*b2^4*b3^3*b4 + 20*a1^3*a2^3*a3^2*a4^5*b1^3*b2^3*b3^4*b4 +
20*a1^3*a2^3*a3^5*a4^4*b1^3*b2^3*b3*b4^2 + 20*a1^3*a2^5*a3^3*a4^4*b1^3*b2*b3^3*b4^2 +
20*a1^5*a2^3*a3^3*a4^4*b1*b2^3*b3^3*b4^2 + 20*a1*a2^3*a3^3*a4^4*b1^5*b2^3*b3^3*b4^2 +
20*a1^3*a2*a3^3*a4^4*b1^3*b2^5*b3^3*b4^2 + 20*a1^3*a2^3*a3*a4^4*b1^3*b2^3*b3^5*b4^2 +
20*a1^3*a2^4*a3^5*a4^3*b1^3*b2^2*b3*b4^3 + 20*a1^4*a2^3*a3^5*a4^3*b1^2*b2^3*b3*b4^3 +
20*a1^2*a2^3*a3^5*a4^3*b1^4*b2^3*b3*b4^3 + 20*a1^3*a2^2*a3^5*a4^3*b1^3*b2^4*b3*b4^3 +
20*a1^3*a2^5*a3^4*a4^3*b1^3*b2*b3^2*b4^3 + 20*a1^5*a2^3*a3^4*a4^3*b1*b2^3*b3^2*b4^3 +
20*a1*a2^3*a3^4*a4^3*b1^5*b2^3*b3^2*b4^3 + 20*a1^3*a2*a3^4*a4^3*b1^3*b2^5*b3^2*b4^3 +
20*a1^4*a2^5*a3^3*a4^3*b1^2*b2*b3^3*b4^3 + 20*a1^2*a2^5*a3^3*a4^3*b1^4*b2*b3^3*b4^3 +
20*a1^5*a2^4*a3^3*a4^3*b1*b2^2*b3^3*b4^3 + 20*a1*a2^4*a3^3*a4^3*b1^5*b2^2*b3^3*b4^3 +
20*a1^5*a2^2*a3^3*a4^3*b1*b2^4*b3^3*b4^3 + 20*a1*a2^2*a3^3*a4^3*b1^5*b2^4*b3^3*b4^3 +
20*a1^4*a2*a3^3*a4^3*b1^2*b2^5*b3^3*b4^3 + 20*a1^2*a2*a3^3*a4^3*b1^4*b2^5*b3^3*b4^3 +
20*a1^3*a2^5*a3^2*a4^3*b1^3*b2*b3^4*b4^3 + 20*a1^5*a2^3*a3^2*a4^3*b1*b2^3*b3^4*b4^3 +
20*a1*a2^3*a3^2*a4^3*b1^5*b2^3*b3^4*b4^3 + 20*a1^3*a2*a3^2*a4^3*b1^3*b2^5*b3^4*b4^3 +
20*a1^3*a2^4*a3*a4^3*b1^3*b2^2*b3^5*b4^3 + 20*a1^4*a2^3*a3*a4^3*b1^2*b2^3*b3^5*b4^3 +
20*a1^2*a2^3*a3*a4^3*b1^4*b2^3*b3^5*b4^3 + 20*a1^3*a2^2*a3*a4^3*b1^3*b2^4*b3^5*b4^3 +
20*a1^3*a2^3*a3^5*a4^2*b1^3*b2^3*b3*b4^4 + 20*a1^3*a2^5*a3^3*a4^2*b1^3*b2*b3^3*b4^4 +
20*a1^5*a2^3*a3^3*a4^2*b1*b2^3*b3^3*b4^4 + 20*a1*a2^3*a3^3*a4^2*b1^5*b2^3*b3^3*b4^4 +
20*a1^3*a2*a3^3*a4^2*b1^3*b2^5*b3^3*b4^4 + 20*a1^3*a2^3*a3*a4^2*b1^3*b2^3*b3^5*b4^4 +
20*a1^3*a2^3*a3^4*a4*b1^3*b2^3*b3^2*b4^5 + 20*a1^3*a2^4*a3^3*a4*b1^3*b2^2*b3^3*b4^5 +
20*a1^4*a2^3*a3^3*a4*b1^2*b2^3*b3^3*b4^5 + 20*a1^2*a2^3*a3^3*a4*b1^4*b2^3*b3^3*b4^5 +
20*a1^3*a2^2*a3^3*a4*b1^3*b2^4*b3^3*b4^5 + 20*a1^3*a2^3*a3^2*a4*b1^3*b2^3*b3^4*b4^5

c20123=sum( c20 . f i nd ( a1^3*a2^3*a3^4*w0) )+sum( c20 . f i nd ( a1^3*a2^3*b3^4*w0) )
c20123
c20123 . f a c t o r ( )
s20123= -20*((p4^2 + 2*q4 ) ^2 - 2*q4^2) *( p3^2 + 2*q3 ) *q1^3*q2^3*q3^2*q4
s20123
#This i s the sum of the terms with a1 ^3 , a2^3 and e i t h e r a3^4 or b3^4 , i t s \

f a c t o r i z a t i o n , and i t s s ub s t i t u t i o n .
20*a1^3*a2^3*a3^4*a4^5*b1^3*b2^3*b3^2*b4 + 20*a1^3*a2^3*a3^2*a4^5*b1^3*b2^3*b3^4*b4 +
20*a1^3*a2^3*a3^4*a4*b1^3*b2^3*b3^2*b4^5 + 20*a1^3*a2^3*a3^2*a4*b1^3*b2^3*b3^4*b4^5
20*(a4^4 + b4^4)*(a3^2 + b3^2)*a1^3*a2^3*a3^2*a4*b1^3*b2^3*b3^2*b4
-20*((p4^2 + 2*q4)^2 - 2*q4^2)*(p3^2 + 2*q3)*q1^3*q2^3*q3^2*q4

c20124=sum( c20 . f i nd ( a1^3*a2^3*a4^4*w0) )+sum( c20 . f i nd ( a1^3*a2^3*b4^4*w0) )
c20124
c20124 . f a c t o r ( )
s20124= -20*((p3^2 + 2*q3 ) ^2 - 2*q3^2) *( p4^2 + 2*q4 ) *q1^3*q2^3*q3*q4^2
s20124
#This i s the sum of the terms with a1 ^3 , a2^3 and e i t h e r a3^4 or b3^4 , i t s \

f a c t o r i z a t i o n , and i t s s ub s t i t u t i o n .
20*a1^3*a2^3*a3^5*a4^4*b1^3*b2^3*b3*b4^2 + 20*a1^3*a2^3*a3*a4^4*b1^3*b2^3*b3^5*b4^2 +
20*a1^3*a2^3*a3^5*a4^2*b1^3*b2^3*b3*b4^4 + 20*a1^3*a2^3*a3*a4^2*b1^3*b2^3*b3^5*b4^4
20*(a3^4 + b3^4)*(a4^2 + b4^2)*a1^3*a2^3*a3*a4^2*b1^3*b2^3*b3*b4^2
-20*((p3^2 + 2*q3)^2 - 2*q3^2)*(p4^2 + 2*q4)*q1^3*q2^3*q3*q4^2

c20132=sum( c20 . f i nd ( a1^3*a3^3*a2^4*w0) )+sum( c20 . f i nd ( a1^3*a3^3*b2^4*w0) )
c20132
c20132 . f a c t o r ( )
s20132= -20*((p4^2 + 2*q4 ) ^2 - 2*q4^2) *( p2^2 + 2*q2 ) *q1^3*q2^2*q3^3*q4
s20132
#This i s the sum of the terms with a1 ^3 , a3^3 and e i t h e r a2^4 or b2^4 , i t s \

f a c t o r i z a t i o n , and i t s s ub s t i t u t i o n .
20*a1^3*a2^4*a3^3*a4^5*b1^3*b2^2*b3^3*b4 + 20*a1^3*a2^2*a3^3*a4^5*b1^3*b2^4*b3^3*b4 +
20*a1^3*a2^4*a3^3*a4*b1^3*b2^2*b3^3*b4^5 + 20*a1^3*a2^2*a3^3*a4*b1^3*b2^4*b3^3*b4^5
20*(a4^4 + b4^4)*(a2^2 + b2^2)*a1^3*a2^2*a3^3*a4*b1^3*b2^2*b3^3*b4
-20*((p4^2 + 2*q4)^2 - 2*q4^2)*(p2^2 + 2*q2)*q1^3*q2^2*q3^3*q4

c20134=sum( c20 . f i nd ( a1^3*a3^3*a4^4*w0) )+sum( c20 . f i nd ( a1^3*a3^3*b4^4*w0) )
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c20134
c20134 . f a c t o r ( )
s20134= -20*((p2^2 + 2*q2 ) ^2 - 2*q2^2) *( p4^2 + 2*q4 ) *q1^3*q2*q3^3*q4^2
s20134
#This i s the sum of the terms with a1 ^3 , a3^3 and e i t h e r a4^4 or b4^4 , i t s \

f a c t o r i z a t i o n , and i t s s ub s t i t u t i o n .
20*a1^3*a2^5*a3^3*a4^4*b1^3*b2*b3^3*b4^2 + 20*a1^3*a2*a3^3*a4^4*b1^3*b2^5*b3^3*b4^2 +
20*a1^3*a2^5*a3^3*a4^2*b1^3*b2*b3^3*b4^4 + 20*a1^3*a2*a3^3*a4^2*b1^3*b2^5*b3^3*b4^4
20*(a2^4 + b2^4)*(a4^2 + b4^2)*a1^3*a2*a3^3*a4^2*b1^3*b2*b3^3*b4^2
-20*((p2^2 + 2*q2)^2 - 2*q2^2)*(p4^2 + 2*q4)*q1^3*q2*q3^3*q4^2

c20142=sum( c20 . f i nd ( a1^3*a4^3*a2^4*w0) )+sum( c20 . f i nd ( a1^3*a4^3*b2^4*w0) )
c20142
c20142 . f a c t o r ( )
s20142= -20*((p3^2 + 2*q3 ) ^2 - 2*q3^2) *( p2^2 + 2*q2 ) *q1^3*q2^2*q3*q4^3
s20142
#This i s the sum of the terms with a1 ^3 , a4^3 and e i t h e r a3^4 or b3^4 , i t s \

f a c t o r i z a t i o n , and i t s s ub s t i t u t i o n .
20*a1^3*a2^4*a3^5*a4^3*b1^3*b2^2*b3*b4^3 + 20*a1^3*a2^2*a3^5*a4^3*b1^3*b2^4*b3*b4^3 +
20*a1^3*a2^4*a3*a4^3*b1^3*b2^2*b3^5*b4^3 + 20*a1^3*a2^2*a3*a4^3*b1^3*b2^4*b3^5*b4^3
20*(a3^4 + b3^4)*(a2^2 + b2^2)*a1^3*a2^2*a3*a4^3*b1^3*b2^2*b3*b4^3
-20*((p3^2 + 2*q3)^2 - 2*q3^2)*(p2^2 + 2*q2)*q1^3*q2^2*q3*q4^3

c20143=sum( c20 . f i nd ( a1^3*a4^3*a3^4*w0) )+sum( c20 . f i nd ( a1^3*a4^3*b3^4*w0) )
c20143
c20143 . f a c t o r ( )
s20143= -20*((p2^2 + 2*q2 ) ^2 - 2*q2^2) *( p3^2 + 2*q3 ) *q1^3*q2*q3^2*q4^3
s20143
#This i s the sum of the terms with a1 ^3 , a4^3 and e i t h e r a3^4 or b3^4 , i t s \

f a c t o r i z a t i o n , and i t s s ub s t i t u t i o n .
20*a1^3*a2^5*a3^4*a4^3*b1^3*b2*b3^2*b4^3 + 20*a1^3*a2*a3^4*a4^3*b1^3*b2^5*b3^2*b4^3 +
20*a1^3*a2^5*a3^2*a4^3*b1^3*b2*b3^4*b4^3 + 20*a1^3*a2*a3^2*a4^3*b1^3*b2^5*b3^4*b4^3
20*(a2^4 + b2^4)*(a3^2 + b3^2)*a1^3*a2*a3^2*a4^3*b1^3*b2*b3^2*b4^3
-20*((p2^2 + 2*q2)^2 - 2*q2^2)*(p3^2 + 2*q3)*q1^3*q2*q3^2*q4^3

c20231=sum( c20 . f i nd ( a2^3*a3^3*a1^4*w0) )+sum( c20 . f i nd ( a2^3*a3^3*b1^4*w0) )
c20231
c20231 . f a c t o r ( )
s20231= -20*((p4^2 + 2*q4 ) ^2 - 2*q4^2) *( p1^2 + 2*q1 ) *q1^2*q2^3*q3^3*q4
s20231
#This i s the sum of the terms with a2 ^3 , a3^3 and e i t h e r a1^4 or b1^4 , i t s \

f a c t o r i z a t i o n , and i t s s ub s t i t u t i o n .
20*a1^4*a2^3*a3^3*a4^5*b1^2*b2^3*b3^3*b4 + 20*a1^2*a2^3*a3^3*a4^5*b1^4*b2^3*b3^3*b4 +
20*a1^4*a2^3*a3^3*a4*b1^2*b2^3*b3^3*b4^5 + 20*a1^2*a2^3*a3^3*a4*b1^4*b2^3*b3^3*b4^5
20*(a4^4 + b4^4)*(a1^2 + b1^2)*a1^2*a2^3*a3^3*a4*b1^2*b2^3*b3^3*b4
-20*((p4^2 + 2*q4)^2 - 2*q4^2)*(p1^2 + 2*q1)*q1^2*q2^3*q3^3*q4

c20234=sum( c20 . f i nd ( a2^3*a3^3*a4^4*w0) )+sum( c20 . f i nd ( a2^3*a3^3*b4^4*w0) )
c20234
c20234 . f a c t o r ( )
s20234= -20*((p1^2 + 2*q1 ) ^2 - 2*q1^2) *( p4^2 + 2*q4 ) *q1*q2^3*q3^3*q4^2
s20234
#This i s the sum of the terms with a2 ^3 , a3^3 and e i t h e r a4^4 or b4^4 , i t s \

f a c t o r i z a t i o n , and i t s s ub s t i t u t i o n .
20*a1^5*a2^3*a3^3*a4^4*b1*b2^3*b3^3*b4^2 + 20*a1*a2^3*a3^3*a4^4*b1^5*b2^3*b3^3*b4^2 +
20*a1^5*a2^3*a3^3*a4^2*b1*b2^3*b3^3*b4^4 + 20*a1*a2^3*a3^3*a4^2*b1^5*b2^3*b3^3*b4^4
20*(a1^4 + b1^4)*(a4^2 + b4^2)*a1*a2^3*a3^3*a4^2*b1*b2^3*b3^3*b4^2
-20*((p1^2 + 2*q1)^2 - 2*q1^2)*(p4^2 + 2*q4)*q1*q2^3*q3^3*q4^2

c20241=sum( c20 . f i nd ( a2^3*a4^3*a1^4*w0) )+sum( c20 . f i nd ( a2^3*a4^3*b1^4*w0) )
c20241
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c20241 . f a c t o r ( )
s20241= -20*((p3^2 + 2*q3 ) ^2 - 2*q3^2) *( p1^2 + 2*q1 ) *q1^2*q2^3*q3*q4^3
s20241
#This i s the sum of the terms with a2 ^3 , a4^3 and e i t h e r a1^4 or b1^4 , i t s \

f a c t o r i z a t i o n , and i t s s ub s t i t u t i o n .
20*a1^4*a2^3*a3^5*a4^3*b1^2*b2^3*b3*b4^3 + 20*a1^2*a2^3*a3^5*a4^3*b1^4*b2^3*b3*b4^3 +
20*a1^4*a2^3*a3*a4^3*b1^2*b2^3*b3^5*b4^3 + 20*a1^2*a2^3*a3*a4^3*b1^4*b2^3*b3^5*b4^3
20*(a3^4 + b3^4)*(a1^2 + b1^2)*a1^2*a2^3*a3*a4^3*b1^2*b2^3*b3*b4^3
-20*((p3^2 + 2*q3)^2 - 2*q3^2)*(p1^2 + 2*q1)*q1^2*q2^3*q3*q4^3

c20243=sum( c20 . f i nd ( a2^3*a4^3*a3^4*w0) )+sum( c20 . f i nd ( a2^3*a4^3*b3^4*w0) )
c20243
c20243 . f a c t o r ( )
s20243= -20*((p1^2 + 2*q1 ) ^2 - 2*q1^2) *( p3^2 + 2*q3 ) *q1*q2^3*q3^2*q4^3
s20243
#This i s the sum of the terms with a2 ^3 , a4^3 and e i t h e r a2^4 or b2^4 , i t s \

f a c t o r i z a t i o n , and i t s s ub s t i t u t i o n .
20*a1^5*a2^3*a3^4*a4^3*b1*b2^3*b3^2*b4^3 + 20*a1*a2^3*a3^4*a4^3*b1^5*b2^3*b3^2*b4^3 +
20*a1^5*a2^3*a3^2*a4^3*b1*b2^3*b3^4*b4^3 + 20*a1*a2^3*a3^2*a4^3*b1^5*b2^3*b3^4*b4^3
20*(a1^4 + b1^4)*(a3^2 + b3^2)*a1*a2^3*a3^2*a4^3*b1*b2^3*b3^2*b4^3
-20*((p1^2 + 2*q1)^2 - 2*q1^2)*(p3^2 + 2*q3)*q1*q2^3*q3^2*q4^3

c20341=sum( c20 . f i nd ( a3^3*a4^3*a1^4*w0) )+sum( c20 . f i nd ( a3^3*a4^3*b1^4*w0) )
c20341
c20341 . f a c t o r ( )
s20341= -20*((p2^2 + 2*q2 ) ^2 - 2*q2^2) *( p1^2 + 2*q1 ) *q1^2*q2*q3^3*q4^3
s20341
#This i s the sum of the terms with a3 ^3 , a4^3 and e i t h e r a1^4 or b1^4 , i t s \

f a c t o r i z a t i o n , and i t s s ub s t i t u t i o n .
20*a1^4*a2^5*a3^3*a4^3*b1^2*b2*b3^3*b4^3 + 20*a1^2*a2^5*a3^3*a4^3*b1^4*b2*b3^3*b4^3 +
20*a1^4*a2*a3^3*a4^3*b1^2*b2^5*b3^3*b4^3 + 20*a1^2*a2*a3^3*a4^3*b1^4*b2^5*b3^3*b4^3
20*(a2^4 + b2^4)*(a1^2 + b1^2)*a1^2*a2*a3^3*a4^3*b1^2*b2*b3^3*b4^3
-20*((p2^2 + 2*q2)^2 - 2*q2^2)*(p1^2 + 2*q1)*q1^2*q2*q3^3*q4^3

c20342=sum( c20 . f i nd ( a3^3*a4^3*a2^4*w0) )+sum( c20 . f i nd ( a3^3*a4^3*b2^4*w0) )
c20342
c20342 . f a c t o r ( )
s20342= -20*((p1^2 + 2*q1 ) ^2 - 2*q1^2) *( p2^2 + 2*q2 ) *q1*q2^2*q3^3*q4^3
s20342
#This i s the sum of the terms with a3 ^3 , a4^3 and e i t h e r a2^4 or b2^4 , i t s \

f a c t o r i z a t i o n , and i t s s ub s t i t u t i o n .
20*a1^5*a2^4*a3^3*a4^3*b1*b2^2*b3^3*b4^3 + 20*a1*a2^4*a3^3*a4^3*b1^5*b2^2*b3^3*b4^3 +
20*a1^5*a2^2*a3^3*a4^3*b1*b2^4*b3^3*b4^3 + 20*a1*a2^2*a3^3*a4^3*b1^5*b2^4*b3^3*b4^3
20*(a1^4 + b1^4)*(a2^2 + b2^2)*a1*a2^2*a3^3*a4^3*b1*b2^2*b3^3*b4^3
-20*((p1^2 + 2*q1)^2 - 2*q1^2)*(p2^2 + 2*q2)*q1*q2^2*q3^3*q4^3

bool ( c20==c20123+c20124+c20132+c20134+c20142+c20143+c20231+c20234+c20241+c20243\
+c20341+c20342 )

#This i s a check to make sure as we sepera ted the groups we used every term in \
c20 once and only once .

True

l20=s20123+s20124+s20132+s20134+s20142+s20143+s20231+s20234+s20241+s20243+\
s20341+s20342

l20
l020=l20 ( p1=a1+b1 , p2=a2+b2 , p3=a3+b3 , p4=a4+b4 , q1=-1*a1*b1 , q2=-1*a2*b2 , q3\

=-1*a3*b3 , q4=-1*a4*b4 )
bool ( l020==c20 )
#This l i n e br ing s a l l the group s ub s t i t u t i o n s we crea ted f o r c20 back in to one \

exp r e s s i on and checks to make sure that when back sub s t i t u t e we end up with \
c20 .
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-20*((p4^2 + 2*q4)^2 - 2*q4^2)*(p3^2 + 2*q3)*q1^3*q2^3*q3^2*q4 - 20*((p4^2 + 2*q4)^2 -
2*q4^2)*(p2^2 + 2*q2)*q1^3*q2^2*q3^3*q4 - 20*((p4^2 + 2*q4)^2 - 2*q4^2)*(p1^2 +
2*q1)*q1^2*q2^3*q3^3*q4 - 20*((p3^2 + 2*q3)^2 - 2*q3^2)*(p4^2 + 2*q4)*q1^3*q2^3*q3*q4^2 -
20*((p2^2 + 2*q2)^2 - 2*q2^2)*(p4^2 + 2*q4)*q1^3*q2*q3^3*q4^2 - 20*((p1^2 + 2*q1)^2 -
2*q1^2)*(p4^2 + 2*q4)*q1*q2^3*q3^3*q4^2 - 20*((p3^2 + 2*q3)^2 - 2*q3^2)*(p2^2 +
2*q2)*q1^3*q2^2*q3*q4^3 - 20*((p3^2 + 2*q3)^2 - 2*q3^2)*(p1^2 + 2*q1)*q1^2*q2^3*q3*q4^3 -
20*((p2^2 + 2*q2)^2 - 2*q2^2)*(p3^2 + 2*q3)*q1^3*q2*q3^2*q4^3 - 20*((p1^2 + 2*q1)^2 -
2*q1^2)*(p3^2 + 2*q3)*q1*q2^3*q3^2*q4^3 - 20*((p2^2 + 2*q2)^2 - 2*q2^2)*(p1^2 +
2*q1)*q1^2*q2*q3^3*q4^3 - 20*((p1^2 + 2*q1)^2 - 2*q1^2)*(p2^2 + 2*q2)*q1*q2^2*q3^3*q4^3
True

c28=sum( f10 . f i nd (28*w0) )
c28
c28 . f a c t o r ( )
s28=28*(p1^2 + 2*q1 ) *( p2^2 + 2*q2 ) *( p3^2 + 2*q3 ) *( p4^2 + 2*q4 ) *q1^2*q2^2*q3^2*\

q4^2
s28
#This f i n d s a l l our terms in f10 that have a 20 in them and then adds them \

together , i t s f a c t o r i z a t i o n , and i t s s ub s t i t u t i o n .
28*a1^4*a2^4*a3^4*a4^4*b1^2*b2^2*b3^2*b4^2 + 28*a1^2*a2^4*a3^4*a4^4*b1^4*b2^2*b3^2*b4^2 +
28*a1^4*a2^2*a3^4*a4^4*b1^2*b2^4*b3^2*b4^2 + 28*a1^2*a2^2*a3^4*a4^4*b1^4*b2^4*b3^2*b4^2 +
28*a1^4*a2^4*a3^2*a4^4*b1^2*b2^2*b3^4*b4^2 + 28*a1^2*a2^4*a3^2*a4^4*b1^4*b2^2*b3^4*b4^2 +
28*a1^4*a2^2*a3^2*a4^4*b1^2*b2^4*b3^4*b4^2 + 28*a1^2*a2^2*a3^2*a4^4*b1^4*b2^4*b3^4*b4^2 +
28*a1^4*a2^4*a3^4*a4^2*b1^2*b2^2*b3^2*b4^4 + 28*a1^2*a2^4*a3^4*a4^2*b1^4*b2^2*b3^2*b4^4 +
28*a1^4*a2^2*a3^4*a4^2*b1^2*b2^4*b3^2*b4^4 + 28*a1^2*a2^2*a3^4*a4^2*b1^4*b2^4*b3^2*b4^4 +
28*a1^4*a2^4*a3^2*a4^2*b1^2*b2^2*b3^4*b4^4 + 28*a1^2*a2^4*a3^2*a4^2*b1^4*b2^2*b3^4*b4^4 +
28*a1^4*a2^2*a3^2*a4^2*b1^2*b2^4*b3^4*b4^4 + 28*a1^2*a2^2*a3^2*a4^2*b1^4*b2^4*b3^4*b4^4
28*(a1^2 + b1^2)*(a2^2 + b2^2)*(a3^2 + b3^2)*(a4^2 +
b4^2)*a1^2*a2^2*a3^2*a4^2*b1^2*b2^2*b3^2*b4^2
28*(p1^2 + 2*q1)*(p2^2 + 2*q2)*(p3^2 + 2*q3)*(p4^2 + 2*q4)*q1^2*q2^2*q3^2*q4^2

l28=s28
l28
l028=l28 ( p1=a1+b1 , p2=a2+b2 , p3=a3+b3 , p4=a4+b4 , q1=-1*a1*b1 , q2=-1*a2*b2 , q3\

=-1*a3*b3 , q4=-1*a4*b4 )
bool ( l028==c28 )
#This l i n e br ing s a l l the group s ub s t i t u t i o n s we crea ted f o r c28 back in to one \

exp r e s s i on and checks to make sure that when back sub s t i t u t e we end up with \
c28 .

28*(p1^2 + 2*q1)*(p2^2 + 2*q2)*(p3^2 + 2*q3)*(p4^2 + 2*q4)*q1^2*q2^2*q3^2*q4^2
True

c32=sum( f10 . f i nd (32*w0) )
c32
#This f i n d s a l l our terms in f10 that have a 32 in them and then adds them \

toge the r . The groups we form w i l l have one o f the four a v a r i a b l e s or i t s \
cor re spond ing b va r i ab l e to the f i f t h power .

32*a1^3*a2^3*a3^3*a4^5*b1^3*b2^3*b3^3*b4 + 32*a1^3*a2^3*a3^5*a4^3*b1^3*b2^3*b3*b4^3 +
32*a1^3*a2^5*a3^3*a4^3*b1^3*b2*b3^3*b4^3 + 32*a1^5*a2^3*a3^3*a4^3*b1*b2^3*b3^3*b4^3 +
32*a1*a2^3*a3^3*a4^3*b1^5*b2^3*b3^3*b4^3 + 32*a1^3*a2*a3^3*a4^3*b1^3*b2^5*b3^3*b4^3 +
32*a1^3*a2^3*a3*a4^3*b1^3*b2^3*b3^5*b4^3 + 32*a1^3*a2^3*a3^3*a4*b1^3*b2^3*b3^3*b4^5

c321=sum( c32 . f i nd ( a1^5*w0) )+sum( c32 . f i nd ( b1^5*w0) )
c321
c321 . f a c t o r ( )
s321=32*((p1^2 + 2*q1 ) ^2 - 2*q1^2)*q1*q2^3*q3^3*q4^3
s321
#This i s the sum of the terms with e i t h e r a1^4 or b1^4 , i t s f a c t o r i z a t i o n , and \

i t s s ub s t i t u t i o n .
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32*a1^5*a2^3*a3^3*a4^3*b1*b2^3*b3^3*b4^3 + 32*a1*a2^3*a3^3*a4^3*b1^5*b2^3*b3^3*b4^3
32*(a1^4 + b1^4)*a1*a2^3*a3^3*a4^3*b1*b2^3*b3^3*b4^3
32*((p1^2 + 2*q1)^2 - 2*q1^2)*q1*q2^3*q3^3*q4^3

c322=sum( c32 . f i nd ( a2^5*w0) )+sum( c32 . f i nd ( b2^5*w0) )
c322
c322 . f a c t o r ( )
s322=32*((p2^2 + 2*q2 ) ^2 - 2*q2^2)*q1^3*q2*q3^3*q4^3
s322
#This i s the sum of the terms with e i t h e r a2^4 or b2^4 , i t s f a c t o r i z a t i o n , and \

i t s s ub s t i t u t i o n .
32*a1^3*a2^5*a3^3*a4^3*b1^3*b2*b3^3*b4^3 + 32*a1^3*a2*a3^3*a4^3*b1^3*b2^5*b3^3*b4^3
32*(a2^4 + b2^4)*a1^3*a2*a3^3*a4^3*b1^3*b2*b3^3*b4^3
32*((p2^2 + 2*q2)^2 - 2*q2^2)*q1^3*q2*q3^3*q4^3

c323=sum( c32 . f i nd ( a3^5*w0) )+sum( c32 . f i nd ( b3^5*w0) )
c323
c323 . f a c t o r ( )
s323=32*((p3^2 + 2*q3 ) ^2 - 2*q3^2)*q1^3*q2^3*q3*q4^3
s323
#This i s the sum of the terms with e i t h e r a3^4 or b3^4 , i t s f a c t o r i z a t i o n , and \

i t s s ub s t i t u t i o n .
32*a1^3*a2^3*a3^5*a4^3*b1^3*b2^3*b3*b4^3 + 32*a1^3*a2^3*a3*a4^3*b1^3*b2^3*b3^5*b4^3
32*(a3^4 + b3^4)*a1^3*a2^3*a3*a4^3*b1^3*b2^3*b3*b4^3
32*((p3^2 + 2*q3)^2 - 2*q3^2)*q1^3*q2^3*q3*q4^3

c324=sum( c32 . f i nd ( a4^5*w0) )+sum( c32 . f i nd ( b4^5*w0) )
c324
c324 . f a c t o r ( )
s324=32*((p4^2 + 2*q4 ) ^2 - 2*q4^2)*q1^3*q2^3*q3^3*q4
s324
#This i s the sum of the terms with e i t h e r a4^4 or b4^4 , i t s f a c t o r i z a t i o n , and \

i t s s ub s t i t u t i o n .
32*a1^3*a2^3*a3^3*a4^5*b1^3*b2^3*b3^3*b4 + 32*a1^3*a2^3*a3^3*a4*b1^3*b2^3*b3^3*b4^5
32*(a4^4 + b4^4)*a1^3*a2^3*a3^3*a4*b1^3*b2^3*b3^3*b4
32*((p4^2 + 2*q4)^2 - 2*q4^2)*q1^3*q2^3*q3^3*q4

bool ( c32==c321+c322+c323+c324 )
#This i s a check to make sure as we sepera ted the groups we used every term in \

c32 once and only once .
True

l32=s321+s322+s323+s324
l32
l032=l32 ( p1=a1+b1 , p2=a2+b2 , p3=a3+b3 , p4=a4+b4 , q1=-1*a1*b1 , q2=-1*a2*b2 , q3\

=-1*a3*b3 , q4=-1*a4*b4 )
bool ( l032==c32 )
#This l i n e br ing s a l l the group s ub s t i t u t i o n s we crea ted f o r c32 back in to one \

exp r e s s i on and checks to make sure that when back sub s t i t u t e we end up with \
c32 .

32*((p4^2 + 2*q4)^2 - 2*q4^2)*q1^3*q2^3*q3^3*q4 + 32*((p3^2 + 2*q3)^2 -
2*q3^2)*q1^3*q2^3*q3*q4^3 + 32*((p2^2 + 2*q2)^2 - 2*q2^2)*q1^3*q2*q3^3*q4^3 + 32*((p1^2 +
2*q1)^2 - 2*q1^2)*q1*q2^3*q3^3*q4^3
True

c46=sum( f10 . f i nd (46*w0) )
c46
#This f i n d s a l l our terms in f10 that have a 46 in them and then adds them \

toge the r . The groups we form w i l l have one o f the four a v a r i a b l e s to the \
th i rd power .

29



46*a1^3*a2^4*a3^4*a4^4*b1^3*b2^2*b3^2*b4^2 + 46*a1^4*a2^3*a3^4*a4^4*b1^2*b2^3*b3^2*b4^2 +
46*a1^2*a2^3*a3^4*a4^4*b1^4*b2^3*b3^2*b4^2 + 46*a1^3*a2^2*a3^4*a4^4*b1^3*b2^4*b3^2*b4^2 +
46*a1^4*a2^4*a3^3*a4^4*b1^2*b2^2*b3^3*b4^2 + 46*a1^2*a2^4*a3^3*a4^4*b1^4*b2^2*b3^3*b4^2 +
46*a1^4*a2^2*a3^3*a4^4*b1^2*b2^4*b3^3*b4^2 + 46*a1^2*a2^2*a3^3*a4^4*b1^4*b2^4*b3^3*b4^2 +
46*a1^3*a2^4*a3^2*a4^4*b1^3*b2^2*b3^4*b4^2 + 46*a1^4*a2^3*a3^2*a4^4*b1^2*b2^3*b3^4*b4^2 +
46*a1^2*a2^3*a3^2*a4^4*b1^4*b2^3*b3^4*b4^2 + 46*a1^3*a2^2*a3^2*a4^4*b1^3*b2^4*b3^4*b4^2 +
46*a1^4*a2^4*a3^4*a4^3*b1^2*b2^2*b3^2*b4^3 + 46*a1^2*a2^4*a3^4*a4^3*b1^4*b2^2*b3^2*b4^3 +
46*a1^4*a2^2*a3^4*a4^3*b1^2*b2^4*b3^2*b4^3 + 46*a1^2*a2^2*a3^4*a4^3*b1^4*b2^4*b3^2*b4^3 +
46*a1^4*a2^4*a3^2*a4^3*b1^2*b2^2*b3^4*b4^3 + 46*a1^2*a2^4*a3^2*a4^3*b1^4*b2^2*b3^4*b4^3 +
46*a1^4*a2^2*a3^2*a4^3*b1^2*b2^4*b3^4*b4^3 + 46*a1^2*a2^2*a3^2*a4^3*b1^4*b2^4*b3^4*b4^3 +
46*a1^3*a2^4*a3^4*a4^2*b1^3*b2^2*b3^2*b4^4 + 46*a1^4*a2^3*a3^4*a4^2*b1^2*b2^3*b3^2*b4^4 +
46*a1^2*a2^3*a3^4*a4^2*b1^4*b2^3*b3^2*b4^4 + 46*a1^3*a2^2*a3^4*a4^2*b1^3*b2^4*b3^2*b4^4 +
46*a1^4*a2^4*a3^3*a4^2*b1^2*b2^2*b3^3*b4^4 + 46*a1^2*a2^4*a3^3*a4^2*b1^4*b2^2*b3^3*b4^4 +
46*a1^4*a2^2*a3^3*a4^2*b1^2*b2^4*b3^3*b4^4 + 46*a1^2*a2^2*a3^3*a4^2*b1^4*b2^4*b3^3*b4^4 +
46*a1^3*a2^4*a3^2*a4^2*b1^3*b2^2*b3^4*b4^4 + 46*a1^4*a2^3*a3^2*a4^2*b1^2*b2^3*b3^4*b4^4 +
46*a1^2*a2^3*a3^2*a4^2*b1^4*b2^3*b3^4*b4^4 + 46*a1^3*a2^2*a3^2*a4^2*b1^3*b2^4*b3^4*b4^4

c461=sum( c46 . f i nd ( a1^3*w0) )
c461
c461 . f a c t o r ( )
s461= -46*(p2^2 + 2*q2 ) *( p3^2 + 2*q3 ) *( p4^2 + 2*q4 ) *q1^3*q2^2*q3^2*q4^2
s461
#This i s the sum of the terms with a1 ^3 , i t s f a c t o r i z a t i o n , and i t s \

s ub s t i t u t i o n .
46*a1^3*a2^4*a3^4*a4^4*b1^3*b2^2*b3^2*b4^2 + 46*a1^3*a2^2*a3^4*a4^4*b1^3*b2^4*b3^2*b4^2 +
46*a1^3*a2^4*a3^2*a4^4*b1^3*b2^2*b3^4*b4^2 + 46*a1^3*a2^2*a3^2*a4^4*b1^3*b2^4*b3^4*b4^2 +
46*a1^3*a2^4*a3^4*a4^2*b1^3*b2^2*b3^2*b4^4 + 46*a1^3*a2^2*a3^4*a4^2*b1^3*b2^4*b3^2*b4^4 +
46*a1^3*a2^4*a3^2*a4^2*b1^3*b2^2*b3^4*b4^4 + 46*a1^3*a2^2*a3^2*a4^2*b1^3*b2^4*b3^4*b4^4
46*(a2^2 + b2^2)*(a3^2 + b3^2)*(a4^2 + b4^2)*a1^3*a2^2*a3^2*a4^2*b1^3*b2^2*b3^2*b4^2
-46*(p2^2 + 2*q2)*(p3^2 + 2*q3)*(p4^2 + 2*q4)*q1^3*q2^2*q3^2*q4^2

c462=sum( c46 . f i nd ( a2^3*w0) )
c462
c462 . f a c t o r ( )
s462= -46*(p1^2 + 2*q1 ) *( p3^2 + 2*q3 ) *( p4^2 + 2*q4 ) *q1^2*q2^3*q3^2*q4^2
s462
#This i s the sum of the terms with a2 ^3 , i t s f a c t o r i z a t i o n , and i t s \

s ub s t i t u t i o n .
46*a1^4*a2^3*a3^4*a4^4*b1^2*b2^3*b3^2*b4^2 + 46*a1^2*a2^3*a3^4*a4^4*b1^4*b2^3*b3^2*b4^2 +
46*a1^4*a2^3*a3^2*a4^4*b1^2*b2^3*b3^4*b4^2 + 46*a1^2*a2^3*a3^2*a4^4*b1^4*b2^3*b3^4*b4^2 +
46*a1^4*a2^3*a3^4*a4^2*b1^2*b2^3*b3^2*b4^4 + 46*a1^2*a2^3*a3^4*a4^2*b1^4*b2^3*b3^2*b4^4 +
46*a1^4*a2^3*a3^2*a4^2*b1^2*b2^3*b3^4*b4^4 + 46*a1^2*a2^3*a3^2*a4^2*b1^4*b2^3*b3^4*b4^4
46*(a1^2 + b1^2)*(a3^2 + b3^2)*(a4^2 + b4^2)*a1^2*a2^3*a3^2*a4^2*b1^2*b2^3*b3^2*b4^2
-46*(p1^2 + 2*q1)*(p3^2 + 2*q3)*(p4^2 + 2*q4)*q1^2*q2^3*q3^2*q4^2

c463=sum( c46 . f i nd ( a3^3*w0) )
c463
c463 . f a c t o r ( )
s463= -46*(p1^2 + 2*q1 ) *( p2^2 + 2*q2 ) *( p4^2 + 2*q4 ) *q1^2*q2^2*q3^3*q4^2
s463
#This i s the sum of the terms with a3 ^3 , i t s f a c t o r i z a t i o n , and i t s \

s ub s t i t u t i o n .
46*a1^4*a2^4*a3^3*a4^4*b1^2*b2^2*b3^3*b4^2 + 46*a1^2*a2^4*a3^3*a4^4*b1^4*b2^2*b3^3*b4^2 +
46*a1^4*a2^2*a3^3*a4^4*b1^2*b2^4*b3^3*b4^2 + 46*a1^2*a2^2*a3^3*a4^4*b1^4*b2^4*b3^3*b4^2 +
46*a1^4*a2^4*a3^3*a4^2*b1^2*b2^2*b3^3*b4^4 + 46*a1^2*a2^4*a3^3*a4^2*b1^4*b2^2*b3^3*b4^4 +
46*a1^4*a2^2*a3^3*a4^2*b1^2*b2^4*b3^3*b4^4 + 46*a1^2*a2^2*a3^3*a4^2*b1^4*b2^4*b3^3*b4^4
46*(a1^2 + b1^2)*(a2^2 + b2^2)*(a4^2 + b4^2)*a1^2*a2^2*a3^3*a4^2*b1^2*b2^2*b3^3*b4^2
-46*(p1^2 + 2*q1)*(p2^2 + 2*q2)*(p4^2 + 2*q4)*q1^2*q2^2*q3^3*q4^2

c464=sum( c46 . f i nd ( a4^3*w0) )
c464
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c464 . f a c t o r ( )
s464= -46*(p1^2 + 2*q1 ) *( p2^2 + 2*q2 ) *( p3^2 + 2*q3 ) *q1^2*q2^2*q3^2*q4^3
s464
#This i s the sum of the terms with a4 ^3 , i t s f a c t o r i z a t i o n , and i t s \

s ub s t i t u t i o n .
46*a1^4*a2^4*a3^4*a4^3*b1^2*b2^2*b3^2*b4^3 + 46*a1^2*a2^4*a3^4*a4^3*b1^4*b2^2*b3^2*b4^3 +
46*a1^4*a2^2*a3^4*a4^3*b1^2*b2^4*b3^2*b4^3 + 46*a1^2*a2^2*a3^4*a4^3*b1^4*b2^4*b3^2*b4^3 +
46*a1^4*a2^4*a3^2*a4^3*b1^2*b2^2*b3^4*b4^3 + 46*a1^2*a2^4*a3^2*a4^3*b1^4*b2^2*b3^4*b4^3 +
46*a1^4*a2^2*a3^2*a4^3*b1^2*b2^4*b3^4*b4^3 + 46*a1^2*a2^2*a3^2*a4^3*b1^4*b2^4*b3^4*b4^3
46*(a1^2 + b1^2)*(a2^2 + b2^2)*(a3^2 + b3^2)*a1^2*a2^2*a3^2*a4^3*b1^2*b2^2*b3^2*b4^3
-46*(p1^2 + 2*q1)*(p2^2 + 2*q2)*(p3^2 + 2*q3)*q1^2*q2^2*q3^2*q4^3

bool ( c46==c461+c462+c463+c464 )
#This i s a check to make sure as we sepera ted the groups we used every term in \

c46 once and only once .
True

l46=s461+s462+s463+s464
l46
l046=l46 ( p1=a1+b1 , p2=a2+b2 , p3=a3+b3 , p4=a4+b4 , q1=-1*a1*b1 , q2=-1*a2*b2 , q3\

=-1*a3*b3 , q4=-1*a4*b4 )
bool ( l046==c46 )
#This l i n e br ing s a l l the group s ub s t i t u t i o n s we crea ted f o r c46 back in to one \

exp r e s s i on and checks to make sure that when back sub s t i t u t e we end up with \
c46 .

-46*(p2^2 + 2*q2)*(p3^2 + 2*q3)*(p4^2 + 2*q4)*q1^3*q2^2*q3^2*q4^2 - 46*(p1^2 + 2*q1)*(p3^2
+ 2*q3)*(p4^2 + 2*q4)*q1^2*q2^3*q3^2*q4^2 - 46*(p1^2 + 2*q1)*(p2^2 + 2*q2)*(p4^2 +
2*q4)*q1^2*q2^2*q3^3*q4^2 - 46*(p1^2 + 2*q1)*(p2^2 + 2*q2)*(p3^2 +
2*q3)*q1^2*q2^2*q3^2*q4^3
True

c70=sum( f10 . f i nd (70*w0) )
c70
#This f i n d s a l l our terms in f10 that have a 70 in them and then adds them \

toge the r . The groups we form w i l l have two o f the four a v a r i a b l e s to the \
th i rd power .

70*a1^3*a2^3*a3^4*a4^4*b1^3*b2^3*b3^2*b4^2 + 70*a1^3*a2^4*a3^3*a4^4*b1^3*b2^2*b3^3*b4^2 +
70*a1^4*a2^3*a3^3*a4^4*b1^2*b2^3*b3^3*b4^2 + 70*a1^2*a2^3*a3^3*a4^4*b1^4*b2^3*b3^3*b4^2 +
70*a1^3*a2^2*a3^3*a4^4*b1^3*b2^4*b3^3*b4^2 + 70*a1^3*a2^3*a3^2*a4^4*b1^3*b2^3*b3^4*b4^2 +
70*a1^3*a2^4*a3^4*a4^3*b1^3*b2^2*b3^2*b4^3 + 70*a1^4*a2^3*a3^4*a4^3*b1^2*b2^3*b3^2*b4^3 +
70*a1^2*a2^3*a3^4*a4^3*b1^4*b2^3*b3^2*b4^3 + 70*a1^3*a2^2*a3^4*a4^3*b1^3*b2^4*b3^2*b4^3 +
70*a1^4*a2^4*a3^3*a4^3*b1^2*b2^2*b3^3*b4^3 + 70*a1^2*a2^4*a3^3*a4^3*b1^4*b2^2*b3^3*b4^3 +
70*a1^4*a2^2*a3^3*a4^3*b1^2*b2^4*b3^3*b4^3 + 70*a1^2*a2^2*a3^3*a4^3*b1^4*b2^4*b3^3*b4^3 +
70*a1^3*a2^4*a3^2*a4^3*b1^3*b2^2*b3^4*b4^3 + 70*a1^4*a2^3*a3^2*a4^3*b1^2*b2^3*b3^4*b4^3 +
70*a1^2*a2^3*a3^2*a4^3*b1^4*b2^3*b3^4*b4^3 + 70*a1^3*a2^2*a3^2*a4^3*b1^3*b2^4*b3^4*b4^3 +
70*a1^3*a2^3*a3^4*a4^2*b1^3*b2^3*b3^2*b4^4 + 70*a1^3*a2^4*a3^3*a4^2*b1^3*b2^2*b3^3*b4^4 +
70*a1^4*a2^3*a3^3*a4^2*b1^2*b2^3*b3^3*b4^4 + 70*a1^2*a2^3*a3^3*a4^2*b1^4*b2^3*b3^3*b4^4 +
70*a1^3*a2^2*a3^3*a4^2*b1^3*b2^4*b3^3*b4^4 + 70*a1^3*a2^3*a3^2*a4^2*b1^3*b2^3*b3^4*b4^4

c7012=sum( c70 . f i nd ( a1^3*a2^3*w0) )
c7012
c7012 . f a c t o r ( )
s7012=70*(p3^2 + 2*q3 ) *( p4^2 + 2*q4 ) *q1^3*q2^3*q3^2*q4^2
s7012
#This i s the sum of the terms with a1^3 and a2^3 , i t s f a c t o r i z a t i o n , and i t s \

s ub s t i t u t i o n .
70*a1^3*a2^3*a3^4*a4^4*b1^3*b2^3*b3^2*b4^2 + 70*a1^3*a2^3*a3^2*a4^4*b1^3*b2^3*b3^4*b4^2 +
70*a1^3*a2^3*a3^4*a4^2*b1^3*b2^3*b3^2*b4^4 + 70*a1^3*a2^3*a3^2*a4^2*b1^3*b2^3*b3^4*b4^4
70*(a3^2 + b3^2)*(a4^2 + b4^2)*a1^3*a2^3*a3^2*a4^2*b1^3*b2^3*b3^2*b4^2
70*(p3^2 + 2*q3)*(p4^2 + 2*q4)*q1^3*q2^3*q3^2*q4^2

31



c7013=sum( c70 . f i nd ( a1^3*a3^3*w0) )
c7013
c7013 . f a c t o r ( )
s7013=70*(p2^2 + 2*q2 ) *( p4^2 + 2*q4 ) *q1^3*q2^2*q3^3*q4^2
s7013
#This i s the sum of the terms with a1^3 and a3^3 , i t s f a c t o r i z a t i o n , and i t s \

s ub s t i t u t i o n .
70*a1^3*a2^4*a3^3*a4^4*b1^3*b2^2*b3^3*b4^2 + 70*a1^3*a2^2*a3^3*a4^4*b1^3*b2^4*b3^3*b4^2 +
70*a1^3*a2^4*a3^3*a4^2*b1^3*b2^2*b3^3*b4^4 + 70*a1^3*a2^2*a3^3*a4^2*b1^3*b2^4*b3^3*b4^4
70*(a2^2 + b2^2)*(a4^2 + b4^2)*a1^3*a2^2*a3^3*a4^2*b1^3*b2^2*b3^3*b4^2
70*(p2^2 + 2*q2)*(p4^2 + 2*q4)*q1^3*q2^2*q3^3*q4^2

c7014=sum( c70 . f i nd ( a1^3*a4^3*w0) )
c7014
c7014 . f a c t o r ( )
s7014=70*(p2^2 + 2*q2 ) *( p3^2 + 2*q3 ) *q1^3*q2^2*q3^2*q4^3
s7014
#This i s the sum of the terms with a1^3 and a4^3 , i t s f a c t o r i z a t i o n , and i t s \

s ub s t i t u t i o n .
70*a1^3*a2^4*a3^4*a4^3*b1^3*b2^2*b3^2*b4^3 + 70*a1^3*a2^2*a3^4*a4^3*b1^3*b2^4*b3^2*b4^3 +
70*a1^3*a2^4*a3^2*a4^3*b1^3*b2^2*b3^4*b4^3 + 70*a1^3*a2^2*a3^2*a4^3*b1^3*b2^4*b3^4*b4^3
70*(a2^2 + b2^2)*(a3^2 + b3^2)*a1^3*a2^2*a3^2*a4^3*b1^3*b2^2*b3^2*b4^3
70*(p2^2 + 2*q2)*(p3^2 + 2*q3)*q1^3*q2^2*q3^2*q4^3

c7023=sum( c70 . f i nd ( a2^3*a3^3*w0) )
c7023
c7023 . f a c t o r ( )
s7023=70*(p1^2 + 2*q1 ) *( p4^2 + 2*q4 ) *q1^2*q2^3*q3^3*q4^2
s7023
#This i s the sum of the terms with a2^3 and a3^3 , i t s f a c t o r i z a t i o n , and i t s \

s ub s t i t u t i o n .
70*a1^4*a2^3*a3^3*a4^4*b1^2*b2^3*b3^3*b4^2 + 70*a1^2*a2^3*a3^3*a4^4*b1^4*b2^3*b3^3*b4^2 +
70*a1^4*a2^3*a3^3*a4^2*b1^2*b2^3*b3^3*b4^4 + 70*a1^2*a2^3*a3^3*a4^2*b1^4*b2^3*b3^3*b4^4
70*(a1^2 + b1^2)*(a4^2 + b4^2)*a1^2*a2^3*a3^3*a4^2*b1^2*b2^3*b3^3*b4^2
70*(p1^2 + 2*q1)*(p4^2 + 2*q4)*q1^2*q2^3*q3^3*q4^2

c7024=sum( c70 . f i nd ( a2^3*a4^3*w0) )
c7024
c7024 . f a c t o r ( )
s7024=70*(p1^2 + 2*q1 ) *( p3^2 + 2*q3 ) *q1^2*q2^3*q3^2*q4^3
s7024
#This i s the sum of the terms with a2^3 and a4^3 , i t s f a c t o r i z a t i o n , and i t s \

s ub s t i t u t i o n .
70*a1^4*a2^3*a3^4*a4^3*b1^2*b2^3*b3^2*b4^3 + 70*a1^2*a2^3*a3^4*a4^3*b1^4*b2^3*b3^2*b4^3 +
70*a1^4*a2^3*a3^2*a4^3*b1^2*b2^3*b3^4*b4^3 + 70*a1^2*a2^3*a3^2*a4^3*b1^4*b2^3*b3^4*b4^3
70*(a1^2 + b1^2)*(a3^2 + b3^2)*a1^2*a2^3*a3^2*a4^3*b1^2*b2^3*b3^2*b4^3
70*(p1^2 + 2*q1)*(p3^2 + 2*q3)*q1^2*q2^3*q3^2*q4^3

c7034=sum( c70 . f i nd ( a3^3*a4^3*w0) )
c7034
c7034 . f a c t o r ( )
s7034=70*(p1^2 + 2*q1 ) *( p2^2 + 2*q2 ) *q1^2*q2^2*q3^3*q4^3
s7034
#This i s the sum of the terms with a3^3 and a4^3 , i t s f a c t o r i z a t i o n , and i t s \

s ub s t i t u t i o n .
70*a1^4*a2^4*a3^3*a4^3*b1^2*b2^2*b3^3*b4^3 + 70*a1^2*a2^4*a3^3*a4^3*b1^4*b2^2*b3^3*b4^3 +
70*a1^4*a2^2*a3^3*a4^3*b1^2*b2^4*b3^3*b4^3 + 70*a1^2*a2^2*a3^3*a4^3*b1^4*b2^4*b3^3*b4^3
70*(a1^2 + b1^2)*(a2^2 + b2^2)*a1^2*a2^2*a3^3*a4^3*b1^2*b2^2*b3^3*b4^3
70*(p1^2 + 2*q1)*(p2^2 + 2*q2)*q1^2*q2^2*q3^3*q4^3

bool ( c70==c7012+c7013+c7014+c7023+c7024+c7034 )
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#This i s a check to make sure as we sepera ted the groups we used every term in \
c70 once and only once .

True

l70=s7012+s7013+s7014+s7023+s7024+s7034
l70
l070=l70 ( p1=a1+b1 , p2=a2+b2 , p3=a3+b3 , p4=a4+b4 , q1=-1*a1*b1 , q2=-1*a2*b2 , q3\

=-1*a3*b3 , q4=-1*a4*b4 )
bool ( l070==c70 )
#This l i n e br ing s a l l the group s ub s t i t u t i o n s we crea ted f o r c70 back in to one \

exp r e s s i on and checks to make sure that when back sub s t i t u t e we end up with \
c70 .

70*(p3^2 + 2*q3)*(p4^2 + 2*q4)*q1^3*q2^3*q3^2*q4^2 + 70*(p2^2 + 2*q2)*(p4^2 +
2*q4)*q1^3*q2^2*q3^3*q4^2 + 70*(p1^2 + 2*q1)*(p4^2 + 2*q4)*q1^2*q2^3*q3^3*q4^2 + 70*(p2^2
+ 2*q2)*(p3^2 + 2*q3)*q1^3*q2^2*q3^2*q4^3 + 70*(p1^2 + 2*q1)*(p3^2 +
2*q3)*q1^2*q2^3*q3^2*q4^3 + 70*(p1^2 + 2*q1)*(p2^2 + 2*q2)*q1^2*q2^2*q3^3*q4^3
True

c104=sum( f10 . f i nd (104*w0) )
c104
#This f i n d s a l l our terms in f10 that have a 104 in them and then adds them \

toge the r . The groups we form w i l l have one o f the four a v a r i a b l e s or i t s \
cor re spond ing b va r i ab l e to the f o r th power .

104*a1^3*a2^3*a3^3*a4^4*b1^3*b2^3*b3^3*b4^2 + 104*a1^3*a2^3*a3^4*a4^3*b1^3*b2^3*b3^2*b4^3
+ 104*a1^3*a2^4*a3^3*a4^3*b1^3*b2^2*b3^3*b4^3 +
104*a1^4*a2^3*a3^3*a4^3*b1^2*b2^3*b3^3*b4^3 + 104*a1^2*a2^3*a3^3*a4^3*b1^4*b2^3*b3^3*b4^3
+ 104*a1^3*a2^2*a3^3*a4^3*b1^3*b2^4*b3^3*b4^3 +
104*a1^3*a2^3*a3^2*a4^3*b1^3*b2^3*b3^4*b4^3 + 104*a1^3*a2^3*a3^3*a4^2*b1^3*b2^3*b3^3*b4^4

c1041=sum( c104 . f i nd ( a1^4*w0) )+sum( c104 . f i nd ( b1^4*w0) )
c1041
c1041 . f a c t o r ( )
s1041= -104*(p1^2 + 2*q1 ) *q1^2*q2^3*q3^3*q4^3
s1041
#This i s the sum of the terms with e i t h e r a1^4 or b1^4 , i t s f a c t o r i z a t i o n , and \

i t s s ub s t i t u t i o n .
104*a1^4*a2^3*a3^3*a4^3*b1^2*b2^3*b3^3*b4^3 + 104*a1^2*a2^3*a3^3*a4^3*b1^4*b2^3*b3^3*b4^3
104*(a1^2 + b1^2)*a1^2*a2^3*a3^3*a4^3*b1^2*b2^3*b3^3*b4^3
-104*(p1^2 + 2*q1)*q1^2*q2^3*q3^3*q4^3

c1042=sum( c104 . f i nd ( a2^4*w0) )+sum( c104 . f i nd ( b2^4*w0) )
c1042
c1042 . f a c t o r ( )
s1042= -104*(p2^2 + 2*q2 ) *q1^3*q2^2*q3^3*q4^3
s1042
#This i s the sum of the terms with e i t h e r a2^4 or b2^4 , i t s f a c t o r i z a t i o n , and \

i t s s ub s t i t u t i o n .
104*a1^3*a2^4*a3^3*a4^3*b1^3*b2^2*b3^3*b4^3 + 104*a1^3*a2^2*a3^3*a4^3*b1^3*b2^4*b3^3*b4^3
104*(a2^2 + b2^2)*a1^3*a2^2*a3^3*a4^3*b1^3*b2^2*b3^3*b4^3
-104*(p2^2 + 2*q2)*q1^3*q2^2*q3^3*q4^3

c1043=sum( c104 . f i nd ( a3^4*w0) )+sum( c104 . f i nd ( b3^4*w0) )
c1043
c1043 . f a c t o r ( )
s1043= -104*(p3^2 + 2*q3 ) *q1^3*q2^3*q3^2*q4^3
s1043
#This i s the sum of the terms with e i t h e r a3^4 or b3^4 , i t s f a c t o r i z a t i o n , and \

i t s s ub s t i t u t i o n .
104*a1^3*a2^3*a3^4*a4^3*b1^3*b2^3*b3^2*b4^3 + 104*a1^3*a2^3*a3^2*a4^3*b1^3*b2^3*b3^4*b4^3
104*(a3^2 + b3^2)*a1^3*a2^3*a3^2*a4^3*b1^3*b2^3*b3^2*b4^3
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-104*(p3^2 + 2*q3)*q1^3*q2^3*q3^2*q4^3

c1044=sum( c104 . f i nd ( a4^4*w0) )+sum( c104 . f i nd ( b4^4*w0) )
c1044
c1044 . f a c t o r ( )
s1044= -104*(p4^2 + 2*q4 ) *q1^3*q2^3*q3^3*q4^2
s1044
#This i s the sum of the terms with e i t h e r a4^4 or b4^4 , i t s f a c t o r i z a t i o n , and \

i t s s ub s t i t u t i o n .
104*a1^3*a2^3*a3^3*a4^4*b1^3*b2^3*b3^3*b4^2 + 104*a1^3*a2^3*a3^3*a4^2*b1^3*b2^3*b3^3*b4^4
104*(a4^2 + b4^2)*a1^3*a2^3*a3^3*a4^2*b1^3*b2^3*b3^3*b4^2
-104*(p4^2 + 2*q4)*q1^3*q2^3*q3^3*q4^2

bool ( c104==c1041+c1042+c1043+c1044 )
#This i s a check to make sure as we sepera ted the groups we used every term in \

c104 once and only once .
True

l104=s1041+s1042+s1043+s1044
l104
l0104=l104 ( p1=a1+b1 , p2=a2+b2 , p3=a3+b3 , p4=a4+b4 , q1=-1*a1*b1 , q2=-1*a2*b2 , q3\

=-1*a3*b3 , q4=-1*a4*b4 )
bool ( l0104==c104 )
#This l i n e br ing s a l l the group s ub s t i t u t i o n s we crea ted f o r c104 back in to one\

exp r e s s i on and checks to make sure that when back sub s t i t u t e we end up with\
c104 .

-104*(p4^2 + 2*q4)*q1^3*q2^3*q3^3*q4^2 - 104*(p3^2 + 2*q3)*q1^3*q2^3*q3^2*q4^3 - 104*(p2^2
+ 2*q2)*q1^3*q2^2*q3^3*q4^3 - 104*(p1^2 + 2*q1)*q1^2*q2^3*q3^3*q4^3
True

c152=sum( f10 . f i nd (152*w0) )
c152
s152=152*q1^3*q2^3*q3^3*q4^3
s152
#This f i n d s a l l our terms in f10 that have a 152 in them and then adds them \

together , i t s f a c t o r i z a t i o n , and i t s s ub s t i t u t i o n .
152*a1^3*a2^3*a3^3*a4^3*b1^3*b2^3*b3^3*b4^3
152*q1^3*q2^3*q3^3*q4^3

l152=s152
l152
l0152=l152 ( p1=a1+b1 , p2=a2+b2 , p3=a3+b3 , p4=a4+b4 , q1=-1*a1*b1 , q2=-1*a2*b2 , q3\

=-1*a3*b3 , q4=-1*a4*b4 )
bool ( l0152==c152 )
#This l i n e br ing s a l l the group s ub s t i t u t i o n s we crea ted f o r c152 back in to one\

exp r e s s i on and checks to make sure that when back sub s t i t u t e we end up with\
c152 .

152*q1^3*q2^3*q3^3*q4^3
True

c1=f10 - c2 - c4 - c7 - c12 - c20 - c28 - c32 - c46 - c70 - c104 - c152
c1
#This f i n d s a l l our terms in f11 that have a 1 in them and then adds them \

toge the r . The f i r s t groups we form wi l l have one o f the four a v a r i a b l e s to \
the th i rd power and e i t h e r a second a va r i ab l e or i t s cor respond ing b \
va r i ab l e to the s i x th power .

a1^3*a2^4*a3^4*a4^6*b1^3*b2^2*b3^2 + a1^4*a2^3*a3^4*a4^6*b1^2*b2^3*b3^2 +
a1^2*a2^3*a3^4*a4^6*b1^4*b2^3*b3^2 + a1^3*a2^2*a3^4*a4^6*b1^3*b2^4*b3^2 +
a1^4*a2^4*a3^3*a4^6*b1^2*b2^2*b3^3 + a1^2*a2^4*a3^3*a4^6*b1^4*b2^2*b3^3 +
a1^4*a2^2*a3^3*a4^6*b1^2*b2^4*b3^3 + a1^2*a2^2*a3^3*a4^6*b1^4*b2^4*b3^3 +
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a1^3*a2^4*a3^2*a4^6*b1^3*b2^2*b3^4 + a1^4*a2^3*a3^2*a4^6*b1^2*b2^3*b3^4 +
a1^2*a2^3*a3^2*a4^6*b1^4*b2^3*b3^4 + a1^3*a2^2*a3^2*a4^6*b1^3*b2^4*b3^4 +
a1^4*a2^4*a3^5*a4^5*b1^2*b2^2*b3*b4 + a1^2*a2^4*a3^5*a4^5*b1^4*b2^2*b3*b4 +
a1^4*a2^2*a3^5*a4^5*b1^2*b2^4*b3*b4 + a1^2*a2^2*a3^5*a4^5*b1^4*b2^4*b3*b4 +
a1^4*a2^5*a3^4*a4^5*b1^2*b2*b3^2*b4 + a1^2*a2^5*a3^4*a4^5*b1^4*b2*b3^2*b4 +
a1^5*a2^4*a3^4*a4^5*b1*b2^2*b3^2*b4 + a1*a2^4*a3^4*a4^5*b1^5*b2^2*b3^2*b4 +
a1^5*a2^2*a3^4*a4^5*b1*b2^4*b3^2*b4 + a1*a2^2*a3^4*a4^5*b1^5*b2^4*b3^2*b4 +
a1^4*a2*a3^4*a4^5*b1^2*b2^5*b3^2*b4 + a1^2*a2*a3^4*a4^5*b1^4*b2^5*b3^2*b4 +
a1^4*a2^5*a3^2*a4^5*b1^2*b2*b3^4*b4 + a1^2*a2^5*a3^2*a4^5*b1^4*b2*b3^4*b4 +
a1^5*a2^4*a3^2*a4^5*b1*b2^2*b3^4*b4 + a1*a2^4*a3^2*a4^5*b1^5*b2^2*b3^4*b4 +
a1^5*a2^2*a3^2*a4^5*b1*b2^4*b3^4*b4 + a1*a2^2*a3^2*a4^5*b1^5*b2^4*b3^4*b4 +
a1^4*a2*a3^2*a4^5*b1^2*b2^5*b3^4*b4 + a1^2*a2*a3^2*a4^5*b1^4*b2^5*b3^4*b4 +
a1^4*a2^4*a3*a4^5*b1^2*b2^2*b3^5*b4 + a1^2*a2^4*a3*a4^5*b1^4*b2^2*b3^5*b4 +
a1^4*a2^2*a3*a4^5*b1^2*b2^4*b3^5*b4 + a1^2*a2^2*a3*a4^5*b1^4*b2^4*b3^5*b4 +
a1^3*a2^4*a3^6*a4^4*b1^3*b2^2*b4^2 + a1^4*a2^3*a3^6*a4^4*b1^2*b2^3*b4^2 +
a1^2*a2^3*a3^6*a4^4*b1^4*b2^3*b4^2 + a1^3*a2^2*a3^6*a4^4*b1^3*b2^4*b4^2 +
a1^4*a2^5*a3^5*a4^4*b1^2*b2*b3*b4^2 + a1^2*a2^5*a3^5*a4^4*b1^4*b2*b3*b4^2 +
a1^5*a2^4*a3^5*a4^4*b1*b2^2*b3*b4^2 + a1*a2^4*a3^5*a4^4*b1^5*b2^2*b3*b4^2 +
a1^5*a2^2*a3^5*a4^4*b1*b2^4*b3*b4^2 + a1*a2^2*a3^5*a4^4*b1^5*b2^4*b3*b4^2 +
a1^4*a2*a3^5*a4^4*b1^2*b2^5*b3*b4^2 + a1^2*a2*a3^5*a4^4*b1^4*b2^5*b3*b4^2 +
a1^3*a2^6*a3^4*a4^4*b1^3*b3^2*b4^2 + a1^5*a2^5*a3^4*a4^4*b1*b2*b3^2*b4^2 +
a1*a2^5*a3^4*a4^4*b1^5*b2*b3^2*b4^2 + a1^6*a2^3*a3^4*a4^4*b2^3*b3^2*b4^2 +
a2^3*a3^4*a4^4*b1^6*b2^3*b3^2*b4^2 + a1^5*a2*a3^4*a4^4*b1*b2^5*b3^2*b4^2 +
a1*a2*a3^4*a4^4*b1^5*b2^5*b3^2*b4^2 + a1^3*a3^4*a4^4*b1^3*b2^6*b3^2*b4^2 +
a1^4*a2^6*a3^3*a4^4*b1^2*b3^3*b4^2 + a1^2*a2^6*a3^3*a4^4*b1^4*b3^3*b4^2 +
a1^6*a2^4*a3^3*a4^4*b2^2*b3^3*b4^2 + a2^4*a3^3*a4^4*b1^6*b2^2*b3^3*b4^2 +
a1^6*a2^2*a3^3*a4^4*b2^4*b3^3*b4^2 + a2^2*a3^3*a4^4*b1^6*b2^4*b3^3*b4^2 +
a1^4*a3^3*a4^4*b1^2*b2^6*b3^3*b4^2 + a1^2*a3^3*a4^4*b1^4*b2^6*b3^3*b4^2 +
a1^3*a2^6*a3^2*a4^4*b1^3*b3^4*b4^2 + a1^5*a2^5*a3^2*a4^4*b1*b2*b3^4*b4^2 +
a1*a2^5*a3^2*a4^4*b1^5*b2*b3^4*b4^2 + a1^6*a2^3*a3^2*a4^4*b2^3*b3^4*b4^2 +
a2^3*a3^2*a4^4*b1^6*b2^3*b3^4*b4^2 + a1^5*a2*a3^2*a4^4*b1*b2^5*b3^4*b4^2 +
a1*a2*a3^2*a4^4*b1^5*b2^5*b3^4*b4^2 + a1^3*a3^2*a4^4*b1^3*b2^6*b3^4*b4^2 +
a1^4*a2^5*a3*a4^4*b1^2*b2*b3^5*b4^2 + a1^2*a2^5*a3*a4^4*b1^4*b2*b3^5*b4^2 +
a1^5*a2^4*a3*a4^4*b1*b2^2*b3^5*b4^2 + a1*a2^4*a3*a4^4*b1^5*b2^2*b3^5*b4^2 +
a1^5*a2^2*a3*a4^4*b1*b2^4*b3^5*b4^2 + a1*a2^2*a3*a4^4*b1^5*b2^4*b3^5*b4^2 +
a1^4*a2*a3*a4^4*b1^2*b2^5*b3^5*b4^2 + a1^2*a2*a3*a4^4*b1^4*b2^5*b3^5*b4^2 +
a1^3*a2^4*a4^4*b1^3*b2^2*b3^6*b4^2 + a1^4*a2^3*a4^4*b1^2*b2^3*b3^6*b4^2 +
a1^2*a2^3*a4^4*b1^4*b2^3*b3^6*b4^2 + a1^3*a2^2*a4^4*b1^3*b2^4*b3^6*b4^2 +
a1^4*a2^4*a3^6*a4^3*b1^2*b2^2*b4^3 + a1^2*a2^4*a3^6*a4^3*b1^4*b2^2*b4^3 +
a1^4*a2^2*a3^6*a4^3*b1^2*b2^4*b4^3 + a1^2*a2^2*a3^6*a4^3*b1^4*b2^4*b4^3 +
a1^4*a2^6*a3^4*a4^3*b1^2*b3^2*b4^3 + a1^2*a2^6*a3^4*a4^3*b1^4*b3^2*b4^3 +
a1^6*a2^4*a3^4*a4^3*b2^2*b3^2*b4^3 + a2^4*a3^4*a4^3*b1^6*b2^2*b3^2*b4^3 +
a1^6*a2^2*a3^4*a4^3*b2^4*b3^2*b4^3 + a2^2*a3^4*a4^3*b1^6*b2^4*b3^2*b4^3 +
a1^4*a3^4*a4^3*b1^2*b2^6*b3^2*b4^3 + a1^2*a3^4*a4^3*b1^4*b2^6*b3^2*b4^3 +
a1^4*a2^6*a3^2*a4^3*b1^2*b3^4*b4^3 + a1^2*a2^6*a3^2*a4^3*b1^4*b3^4*b4^3 +
a1^6*a2^4*a3^2*a4^3*b2^2*b3^4*b4^3 + a2^4*a3^2*a4^3*b1^6*b2^2*b3^4*b4^3 +
a1^6*a2^2*a3^2*a4^3*b2^4*b3^4*b4^3 + a2^2*a3^2*a4^3*b1^6*b2^4*b3^4*b4^3 +
a1^4*a3^2*a4^3*b1^2*b2^6*b3^4*b4^3 + a1^2*a3^2*a4^3*b1^4*b2^6*b3^4*b4^3 +
a1^4*a2^4*a4^3*b1^2*b2^2*b3^6*b4^3 + a1^2*a2^4*a4^3*b1^4*b2^2*b3^6*b4^3 +
a1^4*a2^2*a4^3*b1^2*b2^4*b3^6*b4^3 + a1^2*a2^2*a4^3*b1^4*b2^4*b3^6*b4^3 +
a1^3*a2^4*a3^6*a4^2*b1^3*b2^2*b4^4 + a1^4*a2^3*a3^6*a4^2*b1^2*b2^3*b4^4 +
a1^2*a2^3*a3^6*a4^2*b1^4*b2^3*b4^4 + a1^3*a2^2*a3^6*a4^2*b1^3*b2^4*b4^4 +
a1^4*a2^5*a3^5*a4^2*b1^2*b2*b3*b4^4 + a1^2*a2^5*a3^5*a4^2*b1^4*b2*b3*b4^4 +
a1^5*a2^4*a3^5*a4^2*b1*b2^2*b3*b4^4 + a1*a2^4*a3^5*a4^2*b1^5*b2^2*b3*b4^4 +
a1^5*a2^2*a3^5*a4^2*b1*b2^4*b3*b4^4 + a1*a2^2*a3^5*a4^2*b1^5*b2^4*b3*b4^4 +
a1^4*a2*a3^5*a4^2*b1^2*b2^5*b3*b4^4 + a1^2*a2*a3^5*a4^2*b1^4*b2^5*b3*b4^4 +
a1^3*a2^6*a3^4*a4^2*b1^3*b3^2*b4^4 + a1^5*a2^5*a3^4*a4^2*b1*b2*b3^2*b4^4 +
a1*a2^5*a3^4*a4^2*b1^5*b2*b3^2*b4^4 + a1^6*a2^3*a3^4*a4^2*b2^3*b3^2*b4^4 +
a2^3*a3^4*a4^2*b1^6*b2^3*b3^2*b4^4 + a1^5*a2*a3^4*a4^2*b1*b2^5*b3^2*b4^4 +
a1*a2*a3^4*a4^2*b1^5*b2^5*b3^2*b4^4 + a1^3*a3^4*a4^2*b1^3*b2^6*b3^2*b4^4 +
a1^4*a2^6*a3^3*a4^2*b1^2*b3^3*b4^4 + a1^2*a2^6*a3^3*a4^2*b1^4*b3^3*b4^4 +
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a1^6*a2^4*a3^3*a4^2*b2^2*b3^3*b4^4 + a2^4*a3^3*a4^2*b1^6*b2^2*b3^3*b4^4 +
a1^6*a2^2*a3^3*a4^2*b2^4*b3^3*b4^4 + a2^2*a3^3*a4^2*b1^6*b2^4*b3^3*b4^4 +
a1^4*a3^3*a4^2*b1^2*b2^6*b3^3*b4^4 + a1^2*a3^3*a4^2*b1^4*b2^6*b3^3*b4^4 +
a1^3*a2^6*a3^2*a4^2*b1^3*b3^4*b4^4 + a1^5*a2^5*a3^2*a4^2*b1*b2*b3^4*b4^4 +
a1*a2^5*a3^2*a4^2*b1^5*b2*b3^4*b4^4 + a1^6*a2^3*a3^2*a4^2*b2^3*b3^4*b4^4 +
a2^3*a3^2*a4^2*b1^6*b2^3*b3^4*b4^4 + a1^5*a2*a3^2*a4^2*b1*b2^5*b3^4*b4^4 +
a1*a2*a3^2*a4^2*b1^5*b2^5*b3^4*b4^4 + a1^3*a3^2*a4^2*b1^3*b2^6*b3^4*b4^4 +
a1^4*a2^5*a3*a4^2*b1^2*b2*b3^5*b4^4 + a1^2*a2^5*a3*a4^2*b1^4*b2*b3^5*b4^4 +
a1^5*a2^4*a3*a4^2*b1*b2^2*b3^5*b4^4 + a1*a2^4*a3*a4^2*b1^5*b2^2*b3^5*b4^4 +
a1^5*a2^2*a3*a4^2*b1*b2^4*b3^5*b4^4 + a1*a2^2*a3*a4^2*b1^5*b2^4*b3^5*b4^4 +
a1^4*a2*a3*a4^2*b1^2*b2^5*b3^5*b4^4 + a1^2*a2*a3*a4^2*b1^4*b2^5*b3^5*b4^4 +
a1^3*a2^4*a4^2*b1^3*b2^2*b3^6*b4^4 + a1^4*a2^3*a4^2*b1^2*b2^3*b3^6*b4^4 +
a1^2*a2^3*a4^2*b1^4*b2^3*b3^6*b4^4 + a1^3*a2^2*a4^2*b1^3*b2^4*b3^6*b4^4 +
a1^4*a2^4*a3^5*a4*b1^2*b2^2*b3*b4^5 + a1^2*a2^4*a3^5*a4*b1^4*b2^2*b3*b4^5 +
a1^4*a2^2*a3^5*a4*b1^2*b2^4*b3*b4^5 + a1^2*a2^2*a3^5*a4*b1^4*b2^4*b3*b4^5 +
a1^4*a2^5*a3^4*a4*b1^2*b2*b3^2*b4^5 + a1^2*a2^5*a3^4*a4*b1^4*b2*b3^2*b4^5 +
a1^5*a2^4*a3^4*a4*b1*b2^2*b3^2*b4^5 + a1*a2^4*a3^4*a4*b1^5*b2^2*b3^2*b4^5 +
a1^5*a2^2*a3^4*a4*b1*b2^4*b3^2*b4^5 + a1*a2^2*a3^4*a4*b1^5*b2^4*b3^2*b4^5 +
a1^4*a2*a3^4*a4*b1^2*b2^5*b3^2*b4^5 + a1^2*a2*a3^4*a4*b1^4*b2^5*b3^2*b4^5 +
a1^4*a2^5*a3^2*a4*b1^2*b2*b3^4*b4^5 + a1^2*a2^5*a3^2*a4*b1^4*b2*b3^4*b4^5 +
a1^5*a2^4*a3^2*a4*b1*b2^2*b3^4*b4^5 + a1*a2^4*a3^2*a4*b1^5*b2^2*b3^4*b4^5 +
a1^5*a2^2*a3^2*a4*b1*b2^4*b3^4*b4^5 + a1*a2^2*a3^2*a4*b1^5*b2^4*b3^4*b4^5 +
a1^4*a2*a3^2*a4*b1^2*b2^5*b3^4*b4^5 + a1^2*a2*a3^2*a4*b1^4*b2^5*b3^4*b4^5 +
a1^4*a2^4*a3*a4*b1^2*b2^2*b3^5*b4^5 + a1^2*a2^4*a3*a4*b1^4*b2^2*b3^5*b4^5 +
a1^4*a2^2*a3*a4*b1^2*b2^4*b3^5*b4^5 + a1^2*a2^2*a3*a4*b1^4*b2^4*b3^5*b4^5 +
a1^3*a2^4*a3^4*b1^3*b2^2*b3^2*b4^6 + a1^4*a2^3*a3^4*b1^2*b2^3*b3^2*b4^6 +
a1^2*a2^3*a3^4*b1^4*b2^3*b3^2*b4^6 + a1^3*a2^2*a3^4*b1^3*b2^4*b3^2*b4^6 +
a1^4*a2^4*a3^3*b1^2*b2^2*b3^3*b4^6 + a1^2*a2^4*a3^3*b1^4*b2^2*b3^3*b4^6 +
a1^4*a2^2*a3^3*b1^2*b2^4*b3^3*b4^6 + a1^2*a2^2*a3^3*b1^4*b2^4*b3^3*b4^6 +
a1^3*a2^4*a3^2*b1^3*b2^2*b3^4*b4^6 + a1^4*a2^3*a3^2*b1^2*b2^3*b3^4*b4^6 +
a1^2*a2^3*a3^2*b1^4*b2^3*b3^4*b4^6 + a1^3*a2^2*a3^2*b1^3*b2^4*b3^4*b4^6

c112=sum( c1 . f i nd ( a1^3*a2^6*w0) )+sum( c1 . f i nd ( a1^3*b2^6*w0) )
c112
c112 . f a c t o r ( )
s112= -((p2^2 + 2*q2 ) ^2 - 3*q2^2) *( p2^2 + 2*q2 ) *( p3^2 + 2*q3 ) *( p4^2 + 2*q4 ) *q1\

^3*q3^2*q4^2
s112
#This i s the sum of the terms with a1^3 and e i t h e r a2^6 or b2^6 , i t s \

f a c t o r i z a t i o n , and i t s s ub s t i t u t i o n .

c113=sum( c1 . f i nd ( a1^3*a3^6*w0) )+sum( c1 . f i nd ( a1^3*b3^6*w0) )
c113
c113 . f a c t o r ( )
s113= -((p3^2 + 2*q3 ) ^2 - 3*q3^2) *( p2^2 + 2*q2 ) *( p3^2 + 2*q3 ) *( p4^2 + 2*q4 ) *q1\

^3*q2^2*q4^2
s113
#This i s the sum of the terms with a1^3 and e i t h e r a3^6 or b3^6 , i t s \

f a c t o r i z a t i o n , and i t s s ub s t i t u t i o n .
a1^3*a2^4*a3^6*a4^4*b1^3*b2^2*b4^2 + a1^3*a2^2*a3^6*a4^4*b1^3*b2^4*b4^2 +
a1^3*a2^4*a4^4*b1^3*b2^2*b3^6*b4^2 + a1^3*a2^2*a4^4*b1^3*b2^4*b3^6*b4^2 +
a1^3*a2^4*a3^6*a4^2*b1^3*b2^2*b4^4 + a1^3*a2^2*a3^6*a4^2*b1^3*b2^4*b4^4 +
a1^3*a2^4*a4^2*b1^3*b2^2*b3^6*b4^4 + a1^3*a2^2*a4^2*b1^3*b2^4*b3^6*b4^4
(a3^4 - a3^2*b3^2 + b3^4)*(a2^2 + b2^2)*(a3^2 + b3^2)*(a4^2 +
b4^2)*a1^3*a2^2*a4^2*b1^3*b2^2*b4^2
-((p3^2 + 2*q3)^2 - 3*q3^2)*(p2^2 + 2*q2)*(p3^2 + 2*q3)*(p4^2 + 2*q4)*q1^3*q2^2*q4^2

c114=sum( c1 . f i nd ( a1^3*a4^6*w0) )+sum( c1 . f i nd ( a1^3*b4^6*w0) )
c114
c114 . f a c t o r ( )
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s114= -((p4^2 + 2*q4 ) ^2 - 3*q4^2) *( p2^2 + 2*q2 ) *( p3^2 + 2*q3 ) *( p4^2 + 2*q4 ) *q1\
^3*q2^2*q3^2

s114
#This i s the sum of the terms with a1^3 and e i t h e r a4^6 or b4^6 , i t s \

f a c t o r i z a t i o n , and i t s s ub s t i t u t i o n .
a1^3*a2^4*a3^4*a4^6*b1^3*b2^2*b3^2 + a1^3*a2^2*a3^4*a4^6*b1^3*b2^4*b3^2 +
a1^3*a2^4*a3^2*a4^6*b1^3*b2^2*b3^4 + a1^3*a2^2*a3^2*a4^6*b1^3*b2^4*b3^4 +
a1^3*a2^4*a3^4*b1^3*b2^2*b3^2*b4^6 + a1^3*a2^2*a3^4*b1^3*b2^4*b3^2*b4^6 +
a1^3*a2^4*a3^2*b1^3*b2^2*b3^4*b4^6 + a1^3*a2^2*a3^2*b1^3*b2^4*b3^4*b4^6
(a4^4 - a4^2*b4^2 + b4^4)*(a2^2 + b2^2)*(a3^2 + b3^2)*(a4^2 +
b4^2)*a1^3*a2^2*a3^2*b1^3*b2^2*b3^2
-((p4^2 + 2*q4)^2 - 3*q4^2)*(p2^2 + 2*q2)*(p3^2 + 2*q3)*(p4^2 + 2*q4)*q1^3*q2^2*q3^2

c121=sum( c1 . f i nd ( a2^3*a1^6*w0) )+sum( c1 . f i nd ( a2^3*b1^6*w0) )
c121
c121 . f a c t o r ( )
s121= -((p1^2 + 2*q1 ) ^2 - 3*q1^2) *( p1^2 + 2*q1 ) *( p3^2 + 2*q3 ) *( p4^2 + 2*q4 ) *q2\

^3*q3^2*q4^2
s121
#This i s the sum of the terms with a2^3 and e i t h e r a1^6 or b1^6 , i t s \

f a c t o r i z a t i o n , and i t s s ub s t i t u t i o n .
a1^6*a2^3*a3^4*a4^4*b2^3*b3^2*b4^2 + a2^3*a3^4*a4^4*b1^6*b2^3*b3^2*b4^2 +
a1^6*a2^3*a3^2*a4^4*b2^3*b3^4*b4^2 + a2^3*a3^2*a4^4*b1^6*b2^3*b3^4*b4^2 +
a1^6*a2^3*a3^4*a4^2*b2^3*b3^2*b4^4 + a2^3*a3^4*a4^2*b1^6*b2^3*b3^2*b4^4 +
a1^6*a2^3*a3^2*a4^2*b2^3*b3^4*b4^4 + a2^3*a3^2*a4^2*b1^6*b2^3*b3^4*b4^4
(a1^4 - a1^2*b1^2 + b1^4)*(a1^2 + b1^2)*(a3^2 + b3^2)*(a4^2 +
b4^2)*a2^3*a3^2*a4^2*b2^3*b3^2*b4^2
-((p1^2 + 2*q1)^2 - 3*q1^2)*(p1^2 + 2*q1)*(p3^2 + 2*q3)*(p4^2 + 2*q4)*q2^3*q3^2*q4^2

c123=sum( c1 . f i nd ( a2^3*a3^6*w0) )+sum( c1 . f i nd ( a2^3*b3^6*w0) )
c123
c123 . f a c t o r ( )
s123= -((p3^2 + 2*q3 ) ^2 - 3*q3^2) *( p1^2 + 2*q1 ) *( p3^2 + 2*q3 ) *( p4^2 + 2*q4 ) *q1\

^2*q2^3*q4^2
s123
#This i s the sum of the terms with a2^3 and e i t h e r a3^6 or b3^6 , i t s \

f a c t o r i z a t i o n , and i t s s ub s t i t u t i o n .
a1^4*a2^3*a3^6*a4^4*b1^2*b2^3*b4^2 + a1^2*a2^3*a3^6*a4^4*b1^4*b2^3*b4^2 +
a1^4*a2^3*a4^4*b1^2*b2^3*b3^6*b4^2 + a1^2*a2^3*a4^4*b1^4*b2^3*b3^6*b4^2 +
a1^4*a2^3*a3^6*a4^2*b1^2*b2^3*b4^4 + a1^2*a2^3*a3^6*a4^2*b1^4*b2^3*b4^4 +
a1^4*a2^3*a4^2*b1^2*b2^3*b3^6*b4^4 + a1^2*a2^3*a4^2*b1^4*b2^3*b3^6*b4^4
(a3^4 - a3^2*b3^2 + b3^4)*(a1^2 + b1^2)*(a3^2 + b3^2)*(a4^2 +
b4^2)*a1^2*a2^3*a4^2*b1^2*b2^3*b4^2
-((p3^2 + 2*q3)^2 - 3*q3^2)*(p1^2 + 2*q1)*(p3^2 + 2*q3)*(p4^2 + 2*q4)*q1^2*q2^3*q4^2

c124=sum( c1 . f i nd ( a2^3*a4^6*w0) )+sum( c1 . f i nd ( a2^3*b4^6*w0) )
c124
c124 . f a c t o r ( )
s124= -((p4^2 + 2*q4 ) ^2 - 3*q4^2) *( p1^2 + 2*q1 ) *( p3^2 + 2*q3 ) *( p4^2 + 2*q4 ) *q1\

^2*q2^3*q3^2
s124
#This i s the sum of the terms with a2^3 and e i t h e r a4^6 or b4^6 , i t s \

f a c t o r i z a t i o n , and i t s s ub s t i t u t i o n .
a1^4*a2^3*a3^4*a4^6*b1^2*b2^3*b3^2 + a1^2*a2^3*a3^4*a4^6*b1^4*b2^3*b3^2 +
a1^4*a2^3*a3^2*a4^6*b1^2*b2^3*b3^4 + a1^2*a2^3*a3^2*a4^6*b1^4*b2^3*b3^4 +
a1^4*a2^3*a3^4*b1^2*b2^3*b3^2*b4^6 + a1^2*a2^3*a3^4*b1^4*b2^3*b3^2*b4^6 +
a1^4*a2^3*a3^2*b1^2*b2^3*b3^4*b4^6 + a1^2*a2^3*a3^2*b1^4*b2^3*b3^4*b4^6
(a4^4 - a4^2*b4^2 + b4^4)*(a1^2 + b1^2)*(a3^2 + b3^2)*(a4^2 +
b4^2)*a1^2*a2^3*a3^2*b1^2*b2^3*b3^2
-((p4^2 + 2*q4)^2 - 3*q4^2)*(p1^2 + 2*q1)*(p3^2 + 2*q3)*(p4^2 + 2*q4)*q1^2*q2^3*q3^2
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c131=sum( c1 . f i nd ( a3^3*a1^6*w0) )+sum( c1 . f i nd ( a3^3*b1^6*w0) )
c131
c131 . f a c t o r ( )
s131= -((p1^2 + 2*q1 ) ^2 - 3*q1^2) *( p1^2 + 2*q1 ) *( p2^2 + 2*q2 ) *( p4^2 + 2*q4 ) *q2\

^2*q3^3*q4^2
s131
#This i s the sum of the terms with a3^3 and e i t h e r a1^6 or b1^6 , i t s \

f a c t o r i z a t i o n , and i t s s ub s t i t u t i o n .
a1^6*a2^4*a3^3*a4^4*b2^2*b3^3*b4^2 + a2^4*a3^3*a4^4*b1^6*b2^2*b3^3*b4^2 +
a1^6*a2^2*a3^3*a4^4*b2^4*b3^3*b4^2 + a2^2*a3^3*a4^4*b1^6*b2^4*b3^3*b4^2 +
a1^6*a2^4*a3^3*a4^2*b2^2*b3^3*b4^4 + a2^4*a3^3*a4^2*b1^6*b2^2*b3^3*b4^4 +
a1^6*a2^2*a3^3*a4^2*b2^4*b3^3*b4^4 + a2^2*a3^3*a4^2*b1^6*b2^4*b3^3*b4^4
(a1^4 - a1^2*b1^2 + b1^4)*(a1^2 + b1^2)*(a2^2 + b2^2)*(a4^2 +
b4^2)*a2^2*a3^3*a4^2*b2^2*b3^3*b4^2
-((p1^2 + 2*q1)^2 - 3*q1^2)*(p1^2 + 2*q1)*(p2^2 + 2*q2)*(p4^2 + 2*q4)*q2^2*q3^3*q4^2

c132=sum( c1 . f i nd ( a3^3*a2^6*w0) )+sum( c1 . f i nd ( a3^3*b2^6*w0) )
c132
c132 . f a c t o r ( )
s132= -((p2^2 + 2*q2 ) ^2 - 3*q2^2) *( p1^2 + 2*q1 ) *( p2^2 + 2*q2 ) *( p4^2 + 2*q4 ) *q1\

^2*q3^3*q4^2
s132
#This i s the sum of the terms with a3^3 and e i t h e r a2^6 or b2^6 , i t s \

f a c t o r i z a t i o n , and i t s s ub s t i t u t i o n .
a1^4*a2^6*a3^3*a4^4*b1^2*b3^3*b4^2 + a1^2*a2^6*a3^3*a4^4*b1^4*b3^3*b4^2 +
a1^4*a3^3*a4^4*b1^2*b2^6*b3^3*b4^2 + a1^2*a3^3*a4^4*b1^4*b2^6*b3^3*b4^2 +
a1^4*a2^6*a3^3*a4^2*b1^2*b3^3*b4^4 + a1^2*a2^6*a3^3*a4^2*b1^4*b3^3*b4^4 +
a1^4*a3^3*a4^2*b1^2*b2^6*b3^3*b4^4 + a1^2*a3^3*a4^2*b1^4*b2^6*b3^3*b4^4
(a2^4 - a2^2*b2^2 + b2^4)*(a1^2 + b1^2)*(a2^2 + b2^2)*(a4^2 +
b4^2)*a1^2*a3^3*a4^2*b1^2*b3^3*b4^2
-((p2^2 + 2*q2)^2 - 3*q2^2)*(p1^2 + 2*q1)*(p2^2 + 2*q2)*(p4^2 + 2*q4)*q1^2*q3^3*q4^2

c134=sum( c1 . f i nd ( a3^3*a4^6*w0) )+sum( c1 . f i nd ( a3^3*b4^6*w0) )
c134
c134 . f a c t o r ( )
s134= -((p4^2 + 2*q4 ) ^2 - 3*q4^2) *( p1^2 + 2*q1 ) *( p2^2 + 2*q2 ) *( p4^2 + 2*q4 ) *q1\

^2*q2^2*q3^3
s134
#This i s the sum of the terms with a3^3 and e i t h e r a4^6 or b4^6 , i t s \

f a c t o r i z a t i o n , and i t s s ub s t i t u t i o n .
a1^4*a2^4*a3^3*a4^6*b1^2*b2^2*b3^3 + a1^2*a2^4*a3^3*a4^6*b1^4*b2^2*b3^3 +
a1^4*a2^2*a3^3*a4^6*b1^2*b2^4*b3^3 + a1^2*a2^2*a3^3*a4^6*b1^4*b2^4*b3^3 +
a1^4*a2^4*a3^3*b1^2*b2^2*b3^3*b4^6 + a1^2*a2^4*a3^3*b1^4*b2^2*b3^3*b4^6 +
a1^4*a2^2*a3^3*b1^2*b2^4*b3^3*b4^6 + a1^2*a2^2*a3^3*b1^4*b2^4*b3^3*b4^6
(a4^4 - a4^2*b4^2 + b4^4)*(a1^2 + b1^2)*(a2^2 + b2^2)*(a4^2 +
b4^2)*a1^2*a2^2*a3^3*b1^2*b2^2*b3^3
-((p4^2 + 2*q4)^2 - 3*q4^2)*(p1^2 + 2*q1)*(p2^2 + 2*q2)*(p4^2 + 2*q4)*q1^2*q2^2*q3^3

c141=sum( c1 . f i nd ( a4^3*a1^6*w0) )+sum( c1 . f i nd ( a4^3*b1^6*w0) )
c141
c141 . f a c t o r ( )
s141= -((p1^2 + 2*q1 ) ^2 - 3*q1^2) *( p1^2 + 2*q1 ) *( p2^2 + 2*q2 ) *( p3^2 + 2*q3 ) *q2\

^2*q3^2*q4^3
s141
#This i s the sum of the terms with a4^3 and e i t h e r a1^6 or b1^6 , i t s \

f a c t o r i z a t i o n , and i t s s ub s t i t u t i o n .
a1^6*a2^4*a3^4*a4^3*b2^2*b3^2*b4^3 + a2^4*a3^4*a4^3*b1^6*b2^2*b3^2*b4^3 +
a1^6*a2^2*a3^4*a4^3*b2^4*b3^2*b4^3 + a2^2*a3^4*a4^3*b1^6*b2^4*b3^2*b4^3 +
a1^6*a2^4*a3^2*a4^3*b2^2*b3^4*b4^3 + a2^4*a3^2*a4^3*b1^6*b2^2*b3^4*b4^3 +
a1^6*a2^2*a3^2*a4^3*b2^4*b3^4*b4^3 + a2^2*a3^2*a4^3*b1^6*b2^4*b3^4*b4^3
(a1^4 - a1^2*b1^2 + b1^4)*(a1^2 + b1^2)*(a2^2 + b2^2)*(a3^2 +
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b3^2)*a2^2*a3^2*a4^3*b2^2*b3^2*b4^3
-((p1^2 + 2*q1)^2 - 3*q1^2)*(p1^2 + 2*q1)*(p2^2 + 2*q2)*(p3^2 + 2*q3)*q2^2*q3^2*q4^3

c142=sum( c1 . f i nd ( a4^3*a2^6*w0) )+sum( c1 . f i nd ( a4^3*b2^6*w0) )
c142
c142 . f a c t o r ( )
s142= -((p2^2 + 2*q2 ) ^2 - 3*q2^2) *( p1^2 + 2*q1 ) *( p2^2 + 2*q2 ) *( p3^2 + 2*q3 ) *q1\

^2*q3^2*q4^3
s142
#This i s the sum of the terms with a4^3 and e i t h e r a2^6 or b2^6 , i t s \

f a c t o r i z a t i o n , and i t s s ub s t i t u t i o n .
a1^4*a2^6*a3^4*a4^3*b1^2*b3^2*b4^3 + a1^2*a2^6*a3^4*a4^3*b1^4*b3^2*b4^3 +
a1^4*a3^4*a4^3*b1^2*b2^6*b3^2*b4^3 + a1^2*a3^4*a4^3*b1^4*b2^6*b3^2*b4^3 +
a1^4*a2^6*a3^2*a4^3*b1^2*b3^4*b4^3 + a1^2*a2^6*a3^2*a4^3*b1^4*b3^4*b4^3 +
a1^4*a3^2*a4^3*b1^2*b2^6*b3^4*b4^3 + a1^2*a3^2*a4^3*b1^4*b2^6*b3^4*b4^3
(a2^4 - a2^2*b2^2 + b2^4)*(a1^2 + b1^2)*(a2^2 + b2^2)*(a3^2 +
b3^2)*a1^2*a3^2*a4^3*b1^2*b3^2*b4^3
-((p2^2 + 2*q2)^2 - 3*q2^2)*(p1^2 + 2*q1)*(p2^2 + 2*q2)*(p3^2 + 2*q3)*q1^2*q3^2*q4^3

c143=sum( c1 . f i nd ( a4^3*a3^6*w0) )+sum( c1 . f i nd ( a4^3*b3^6*w0) )
c143
c143 . f a c t o r ( )
s143= -((p3^2 + 2*q3 ) ^2 - 3*q3^2) *( p1^2 + 2*q1 ) *( p2^2 + 2*q2 ) *( p3^2 + 2*q3 ) *q1\

^2*q2^2*q4^3
s143
#This i s the sum of the terms with a4^3 and e i t h e r a3^6 or b3^6 , i t s \

f a c t o r i z a t i o n , and i t s s ub s t i t u t i o n .
a1^4*a2^4*a3^6*a4^3*b1^2*b2^2*b4^3 + a1^2*a2^4*a3^6*a4^3*b1^4*b2^2*b4^3 +
a1^4*a2^2*a3^6*a4^3*b1^2*b2^4*b4^3 + a1^2*a2^2*a3^6*a4^3*b1^4*b2^4*b4^3 +
a1^4*a2^4*a4^3*b1^2*b2^2*b3^6*b4^3 + a1^2*a2^4*a4^3*b1^4*b2^2*b3^6*b4^3 +
a1^4*a2^2*a4^3*b1^2*b2^4*b3^6*b4^3 + a1^2*a2^2*a4^3*b1^4*b2^4*b3^6*b4^3
(a3^4 - a3^2*b3^2 + b3^4)*(a1^2 + b1^2)*(a2^2 + b2^2)*(a3^2 +
b3^2)*a1^2*a2^2*a4^3*b1^2*b2^2*b4^3
-((p3^2 + 2*q3)^2 - 3*q3^2)*(p1^2 + 2*q1)*(p2^2 + 2*q2)*(p3^2 + 2*q3)*q1^2*q2^2*q4^3

c01=c1 - c112 - c113 - c114 - c121 - c123 - c124 - c131 - c132 - c134 - c141 - c142 - c143
c01
#This ge t s a l l the terms from c1 that have not been as s i gned to a group . The \

groups we form w i l l have one o f the four a v a r i a b l e s or i t s cor re spond ing b \
va r i ab l e to the f o r th power and e i t h e r a second a va r i ab l e or i t s \
cor re spond ing b va r i ab l e to the f o r th power .

a1^4*a2^4*a3^5*a4^5*b1^2*b2^2*b3*b4 + a1^2*a2^4*a3^5*a4^5*b1^4*b2^2*b3*b4 +
a1^4*a2^2*a3^5*a4^5*b1^2*b2^4*b3*b4 + a1^2*a2^2*a3^5*a4^5*b1^4*b2^4*b3*b4 +
a1^4*a2^5*a3^4*a4^5*b1^2*b2*b3^2*b4 + a1^2*a2^5*a3^4*a4^5*b1^4*b2*b3^2*b4 +
a1^5*a2^4*a3^4*a4^5*b1*b2^2*b3^2*b4 + a1*a2^4*a3^4*a4^5*b1^5*b2^2*b3^2*b4 +
a1^5*a2^2*a3^4*a4^5*b1*b2^4*b3^2*b4 + a1*a2^2*a3^4*a4^5*b1^5*b2^4*b3^2*b4 +
a1^4*a2*a3^4*a4^5*b1^2*b2^5*b3^2*b4 + a1^2*a2*a3^4*a4^5*b1^4*b2^5*b3^2*b4 +
a1^4*a2^5*a3^2*a4^5*b1^2*b2*b3^4*b4 + a1^2*a2^5*a3^2*a4^5*b1^4*b2*b3^4*b4 +
a1^5*a2^4*a3^2*a4^5*b1*b2^2*b3^4*b4 + a1*a2^4*a3^2*a4^5*b1^5*b2^2*b3^4*b4 +
a1^5*a2^2*a3^2*a4^5*b1*b2^4*b3^4*b4 + a1*a2^2*a3^2*a4^5*b1^5*b2^4*b3^4*b4 +
a1^4*a2*a3^2*a4^5*b1^2*b2^5*b3^4*b4 + a1^2*a2*a3^2*a4^5*b1^4*b2^5*b3^4*b4 +
a1^4*a2^4*a3*a4^5*b1^2*b2^2*b3^5*b4 + a1^2*a2^4*a3*a4^5*b1^4*b2^2*b3^5*b4 +
a1^4*a2^2*a3*a4^5*b1^2*b2^4*b3^5*b4 + a1^2*a2^2*a3*a4^5*b1^4*b2^4*b3^5*b4 +
a1^4*a2^5*a3^5*a4^4*b1^2*b2*b3*b4^2 + a1^2*a2^5*a3^5*a4^4*b1^4*b2*b3*b4^2 +
a1^5*a2^4*a3^5*a4^4*b1*b2^2*b3*b4^2 + a1*a2^4*a3^5*a4^4*b1^5*b2^2*b3*b4^2 +
a1^5*a2^2*a3^5*a4^4*b1*b2^4*b3*b4^2 + a1*a2^2*a3^5*a4^4*b1^5*b2^4*b3*b4^2 +
a1^4*a2*a3^5*a4^4*b1^2*b2^5*b3*b4^2 + a1^2*a2*a3^5*a4^4*b1^4*b2^5*b3*b4^2 +
a1^5*a2^5*a3^4*a4^4*b1*b2*b3^2*b4^2 + a1*a2^5*a3^4*a4^4*b1^5*b2*b3^2*b4^2 +
a1^5*a2*a3^4*a4^4*b1*b2^5*b3^2*b4^2 + a1*a2*a3^4*a4^4*b1^5*b2^5*b3^2*b4^2 +
a1^5*a2^5*a3^2*a4^4*b1*b2*b3^4*b4^2 + a1*a2^5*a3^2*a4^4*b1^5*b2*b3^4*b4^2 +
a1^5*a2*a3^2*a4^4*b1*b2^5*b3^4*b4^2 + a1*a2*a3^2*a4^4*b1^5*b2^5*b3^4*b4^2 +
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a1^4*a2^5*a3*a4^4*b1^2*b2*b3^5*b4^2 + a1^2*a2^5*a3*a4^4*b1^4*b2*b3^5*b4^2 +
a1^5*a2^4*a3*a4^4*b1*b2^2*b3^5*b4^2 + a1*a2^4*a3*a4^4*b1^5*b2^2*b3^5*b4^2 +
a1^5*a2^2*a3*a4^4*b1*b2^4*b3^5*b4^2 + a1*a2^2*a3*a4^4*b1^5*b2^4*b3^5*b4^2 +
a1^4*a2*a3*a4^4*b1^2*b2^5*b3^5*b4^2 + a1^2*a2*a3*a4^4*b1^4*b2^5*b3^5*b4^2 +
a1^4*a2^5*a3^5*a4^2*b1^2*b2*b3*b4^4 + a1^2*a2^5*a3^5*a4^2*b1^4*b2*b3*b4^4 +
a1^5*a2^4*a3^5*a4^2*b1*b2^2*b3*b4^4 + a1*a2^4*a3^5*a4^2*b1^5*b2^2*b3*b4^4 +
a1^5*a2^2*a3^5*a4^2*b1*b2^4*b3*b4^4 + a1*a2^2*a3^5*a4^2*b1^5*b2^4*b3*b4^4 +
a1^4*a2*a3^5*a4^2*b1^2*b2^5*b3*b4^4 + a1^2*a2*a3^5*a4^2*b1^4*b2^5*b3*b4^4 +
a1^5*a2^5*a3^4*a4^2*b1*b2*b3^2*b4^4 + a1*a2^5*a3^4*a4^2*b1^5*b2*b3^2*b4^4 +
a1^5*a2*a3^4*a4^2*b1*b2^5*b3^2*b4^4 + a1*a2*a3^4*a4^2*b1^5*b2^5*b3^2*b4^4 +
a1^5*a2^5*a3^2*a4^2*b1*b2*b3^4*b4^4 + a1*a2^5*a3^2*a4^2*b1^5*b2*b3^4*b4^4 +
a1^5*a2*a3^2*a4^2*b1*b2^5*b3^4*b4^4 + a1*a2*a3^2*a4^2*b1^5*b2^5*b3^4*b4^4 +
a1^4*a2^5*a3*a4^2*b1^2*b2*b3^5*b4^4 + a1^2*a2^5*a3*a4^2*b1^4*b2*b3^5*b4^4 +
a1^5*a2^4*a3*a4^2*b1*b2^2*b3^5*b4^4 + a1*a2^4*a3*a4^2*b1^5*b2^2*b3^5*b4^4 +
a1^5*a2^2*a3*a4^2*b1*b2^4*b3^5*b4^4 + a1*a2^2*a3*a4^2*b1^5*b2^4*b3^5*b4^4 +
a1^4*a2*a3*a4^2*b1^2*b2^5*b3^5*b4^4 + a1^2*a2*a3*a4^2*b1^4*b2^5*b3^5*b4^4 +
a1^4*a2^4*a3^5*a4*b1^2*b2^2*b3*b4^5 + a1^2*a2^4*a3^5*a4*b1^4*b2^2*b3*b4^5 +
a1^4*a2^2*a3^5*a4*b1^2*b2^4*b3*b4^5 + a1^2*a2^2*a3^5*a4*b1^4*b2^4*b3*b4^5 +
a1^4*a2^5*a3^4*a4*b1^2*b2*b3^2*b4^5 + a1^2*a2^5*a3^4*a4*b1^4*b2*b3^2*b4^5 +
a1^5*a2^4*a3^4*a4*b1*b2^2*b3^2*b4^5 + a1*a2^4*a3^4*a4*b1^5*b2^2*b3^2*b4^5 +
a1^5*a2^2*a3^4*a4*b1*b2^4*b3^2*b4^5 + a1*a2^2*a3^4*a4*b1^5*b2^4*b3^2*b4^5 +
a1^4*a2*a3^4*a4*b1^2*b2^5*b3^2*b4^5 + a1^2*a2*a3^4*a4*b1^4*b2^5*b3^2*b4^5 +
a1^4*a2^5*a3^2*a4*b1^2*b2*b3^4*b4^5 + a1^2*a2^5*a3^2*a4*b1^4*b2*b3^4*b4^5 +
a1^5*a2^4*a3^2*a4*b1*b2^2*b3^4*b4^5 + a1*a2^4*a3^2*a4*b1^5*b2^2*b3^4*b4^5 +
a1^5*a2^2*a3^2*a4*b1*b2^4*b3^4*b4^5 + a1*a2^2*a3^2*a4*b1^5*b2^4*b3^4*b4^5 +
a1^4*a2*a3^2*a4*b1^2*b2^5*b3^4*b4^5 + a1^2*a2*a3^2*a4*b1^4*b2^5*b3^4*b4^5 +
a1^4*a2^4*a3*a4*b1^2*b2^2*b3^5*b4^5 + a1^2*a2^4*a3*a4*b1^4*b2^2*b3^5*b4^5 +
a1^4*a2^2*a3*a4*b1^2*b2^4*b3^5*b4^5 + a1^2*a2^2*a3*a4*b1^4*b2^4*b3^5*b4^5

c0112=sum( c01 . f i nd ( a1^4*a2^4*w0) )+sum( c01 . f i nd ( a1^4*b2^4*w0) )+sum( c01 . f i nd ( b1\
^4*b2^4*w0) )+sum( c01 . f i nd ( b1^4*a2^4*w0) )

c0112
c0112 . f a c t o r ( )
s0112=((p3^2 + 2*q3 ) ^2 - 2*q3^2) * ( ( p4^2 + 2*q4 ) ^2 - 2*q4^2) *( p1^2 + 2*q1 ) *( p2^2\

+ 2*q2 ) *q1^2*q2^2*q3*q4
s0112
#This i s the sum of the terms with e i t h e r a1^4 or b1^4 and e i t h e r a2^4 or b2^4 ,\

i t s f a c t o r i z a t i o n , and i t s s ub s t i t u t i o n .
a1^4*a2^4*a3^5*a4^5*b1^2*b2^2*b3*b4 + a1^2*a2^4*a3^5*a4^5*b1^4*b2^2*b3*b4 +
a1^4*a2^2*a3^5*a4^5*b1^2*b2^4*b3*b4 + a1^2*a2^2*a3^5*a4^5*b1^4*b2^4*b3*b4 +
a1^4*a2^4*a3*a4^5*b1^2*b2^2*b3^5*b4 + a1^2*a2^4*a3*a4^5*b1^4*b2^2*b3^5*b4 +
a1^4*a2^2*a3*a4^5*b1^2*b2^4*b3^5*b4 + a1^2*a2^2*a3*a4^5*b1^4*b2^4*b3^5*b4 +
a1^4*a2^4*a3^5*a4*b1^2*b2^2*b3*b4^5 + a1^2*a2^4*a3^5*a4*b1^4*b2^2*b3*b4^5 +
a1^4*a2^2*a3^5*a4*b1^2*b2^4*b3*b4^5 + a1^2*a2^2*a3^5*a4*b1^4*b2^4*b3*b4^5 +
a1^4*a2^4*a3*a4*b1^2*b2^2*b3^5*b4^5 + a1^2*a2^4*a3*a4*b1^4*b2^2*b3^5*b4^5 +
a1^4*a2^2*a3*a4*b1^2*b2^4*b3^5*b4^5 + a1^2*a2^2*a3*a4*b1^4*b2^4*b3^5*b4^5
(a3^4 + b3^4)*(a4^4 + b4^4)*(a1^2 + b1^2)*(a2^2 + b2^2)*a1^2*a2^2*a3*a4*b1^2*b2^2*b3*b4
((p3^2 + 2*q3)^2 - 2*q3^2)*((p4^2 + 2*q4)^2 - 2*q4^2)*(p1^2 + 2*q1)*(p2^2 +
2*q2)*q1^2*q2^2*q3*q4

c0113=sum( c01 . f i nd ( a1^4*a3^4*w0) )+sum( c01 . f i nd ( a1^4*b3^4*w0) )+sum( c01 . f i nd ( b1\
^4*b3^4*w0) )+sum( c01 . f i nd ( b1^4*a3^4*w0) )

c0113
c0113 . f a c t o r ( )
s0113=((p2^2 + 2*q2 ) ^2 - 2*q2^2) * ( ( p4^2 + 2*q4 ) ^2 - 2*q4^2) *( p1^2 + 2*q1 ) *( p3^2\

+ 2*q3 ) *q1^2*q2*q3^2*q4
s0113
#This i s the sum of the terms with e i t h e r a1^4 or b1^4 and e i t h e r a3^4 or b3^4 ,\

i t s f a c t o r i z a t i o n , and i t s s ub s t i t u t i o n .
a1^4*a2^5*a3^4*a4^5*b1^2*b2*b3^2*b4 + a1^2*a2^5*a3^4*a4^5*b1^4*b2*b3^2*b4 +
a1^4*a2*a3^4*a4^5*b1^2*b2^5*b3^2*b4 + a1^2*a2*a3^4*a4^5*b1^4*b2^5*b3^2*b4 +

40



a1^4*a2^5*a3^2*a4^5*b1^2*b2*b3^4*b4 + a1^2*a2^5*a3^2*a4^5*b1^4*b2*b3^4*b4 +
a1^4*a2*a3^2*a4^5*b1^2*b2^5*b3^4*b4 + a1^2*a2*a3^2*a4^5*b1^4*b2^5*b3^4*b4 +
a1^4*a2^5*a3^4*a4*b1^2*b2*b3^2*b4^5 + a1^2*a2^5*a3^4*a4*b1^4*b2*b3^2*b4^5 +
a1^4*a2*a3^4*a4*b1^2*b2^5*b3^2*b4^5 + a1^2*a2*a3^4*a4*b1^4*b2^5*b3^2*b4^5 +
a1^4*a2^5*a3^2*a4*b1^2*b2*b3^4*b4^5 + a1^2*a2^5*a3^2*a4*b1^4*b2*b3^4*b4^5 +
a1^4*a2*a3^2*a4*b1^2*b2^5*b3^4*b4^5 + a1^2*a2*a3^2*a4*b1^4*b2^5*b3^4*b4^5
(a2^4 + b2^4)*(a4^4 + b4^4)*(a1^2 + b1^2)*(a3^2 + b3^2)*a1^2*a2*a3^2*a4*b1^2*b2*b3^2*b4
((p2^2 + 2*q2)^2 - 2*q2^2)*((p4^2 + 2*q4)^2 - 2*q4^2)*(p1^2 + 2*q1)*(p3^2 +
2*q3)*q1^2*q2*q3^2*q4

c0114=sum( c01 . f i nd ( a1^4*a4^4*w0) )+sum( c01 . f i nd ( a1^4*b4^4*w0) )+sum( c01 . f i nd ( b1\
^4*b4^4*w0) )+sum( c01 . f i nd ( b1^4*a4^4*w0) )

c0114
c0114 . f a c t o r ( )
s0114=((p2^2 + 2*q2 ) ^2 - 2*q2^2) * ( ( p3^2 + 2*q3 ) ^2 - 2*q3^2) *( p1^2 + 2*q1 ) *( p4^2\

+ 2*q4 ) *q1^2*q2*q3*q4^2
s0114
#This i s the sum of the terms with e i t h e r a1^4 or b1^4 and e i t h e r a4^4 or b4^4 ,\

i t s f a c t o r i z a t i o n , and i t s s ub s t i t u t i o n .
a1^4*a2^5*a3^5*a4^4*b1^2*b2*b3*b4^2 + a1^2*a2^5*a3^5*a4^4*b1^4*b2*b3*b4^2 +
a1^4*a2*a3^5*a4^4*b1^2*b2^5*b3*b4^2 + a1^2*a2*a3^5*a4^4*b1^4*b2^5*b3*b4^2 +
a1^4*a2^5*a3*a4^4*b1^2*b2*b3^5*b4^2 + a1^2*a2^5*a3*a4^4*b1^4*b2*b3^5*b4^2 +
a1^4*a2*a3*a4^4*b1^2*b2^5*b3^5*b4^2 + a1^2*a2*a3*a4^4*b1^4*b2^5*b3^5*b4^2 +
a1^4*a2^5*a3^5*a4^2*b1^2*b2*b3*b4^4 + a1^2*a2^5*a3^5*a4^2*b1^4*b2*b3*b4^4 +
a1^4*a2*a3^5*a4^2*b1^2*b2^5*b3*b4^4 + a1^2*a2*a3^5*a4^2*b1^4*b2^5*b3*b4^4 +
a1^4*a2^5*a3*a4^2*b1^2*b2*b3^5*b4^4 + a1^2*a2^5*a3*a4^2*b1^4*b2*b3^5*b4^4 +
a1^4*a2*a3*a4^2*b1^2*b2^5*b3^5*b4^4 + a1^2*a2*a3*a4^2*b1^4*b2^5*b3^5*b4^4
(a2^4 + b2^4)*(a3^4 + b3^4)*(a1^2 + b1^2)*(a4^2 + b4^2)*a1^2*a2*a3*a4^2*b1^2*b2*b3*b4^2
((p2^2 + 2*q2)^2 - 2*q2^2)*((p3^2 + 2*q3)^2 - 2*q3^2)*(p1^2 + 2*q1)*(p4^2 +
2*q4)*q1^2*q2*q3*q4^2

c0123=sum( c01 . f i nd ( a2^4*a3^4*w0) )+sum( c01 . f i nd ( a2^4*b3^4*w0) )+sum( c01 . f i nd ( b2\
^4*b3^4*w0) )+sum( c01 . f i nd ( b2^4*a3^4*w0) )

c0123
c0123 . f a c t o r ( )
s0123=((p1^2 + 2*q1 ) ^2 - 2*q1^2) * ( ( p4^2 + 2*q4 ) ^2 - 2*q4^2) *( p2^2 + 2*q2 ) *( p3^2\

+ 2*q3 ) *q1*q2^2*q3^2*q4
s0123
#This i s the sum of the terms with e i t h e r a2^4 or b2^4 and e i t h e r a3^4 or b3^4 ,\

i t s f a c t o r i z a t i o n , and i t s s ub s t i t u t i o n .
a1^5*a2^4*a3^4*a4^5*b1*b2^2*b3^2*b4 + a1*a2^4*a3^4*a4^5*b1^5*b2^2*b3^2*b4 +
a1^5*a2^2*a3^4*a4^5*b1*b2^4*b3^2*b4 + a1*a2^2*a3^4*a4^5*b1^5*b2^4*b3^2*b4 +
a1^5*a2^4*a3^2*a4^5*b1*b2^2*b3^4*b4 + a1*a2^4*a3^2*a4^5*b1^5*b2^2*b3^4*b4 +
a1^5*a2^2*a3^2*a4^5*b1*b2^4*b3^4*b4 + a1*a2^2*a3^2*a4^5*b1^5*b2^4*b3^4*b4 +
a1^5*a2^4*a3^4*a4*b1*b2^2*b3^2*b4^5 + a1*a2^4*a3^4*a4*b1^5*b2^2*b3^2*b4^5 +
a1^5*a2^2*a3^4*a4*b1*b2^4*b3^2*b4^5 + a1*a2^2*a3^4*a4*b1^5*b2^4*b3^2*b4^5 +
a1^5*a2^4*a3^2*a4*b1*b2^2*b3^4*b4^5 + a1*a2^4*a3^2*a4*b1^5*b2^2*b3^4*b4^5 +
a1^5*a2^2*a3^2*a4*b1*b2^4*b3^4*b4^5 + a1*a2^2*a3^2*a4*b1^5*b2^4*b3^4*b4^5
(a1^4 + b1^4)*(a4^4 + b4^4)*(a2^2 + b2^2)*(a3^2 + b3^2)*a1*a2^2*a3^2*a4*b1*b2^2*b3^2*b4
((p1^2 + 2*q1)^2 - 2*q1^2)*((p4^2 + 2*q4)^2 - 2*q4^2)*(p2^2 + 2*q2)*(p3^2 +
2*q3)*q1*q2^2*q3^2*q4

c0124=sum( c01 . f i nd ( a2^4*a4^4*w0) )+sum( c01 . f i nd ( a2^4*b4^4*w0) )+sum( c01 . f i nd ( b2\
^4*b4^4*w0) )+sum( c01 . f i nd ( b2^4*a4^4*w0) )

c0124
c0124 . f a c t o r ( )
s0124=((p1^2 + 2*q1 ) ^2 - 2*q1^2) * ( ( p3^2 + 2*q3 ) ^2 - 2*q3^2) *( p2^2 + 2*q2 ) *( p4^2\

+ 2*q4 ) *q1*q2^2*q3*q4^2
s0124
#This i s the sum of the terms with e i t h e r a2^4 or b2^4 and e i t h e r a4^4 or b4^4 ,\

i t s f a c t o r i z a t i o n , and i t s s ub s t i t u t i o n .
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a1^5*a2^4*a3^5*a4^4*b1*b2^2*b3*b4^2 + a1*a2^4*a3^5*a4^4*b1^5*b2^2*b3*b4^2 +
a1^5*a2^2*a3^5*a4^4*b1*b2^4*b3*b4^2 + a1*a2^2*a3^5*a4^4*b1^5*b2^4*b3*b4^2 +
a1^5*a2^4*a3*a4^4*b1*b2^2*b3^5*b4^2 + a1*a2^4*a3*a4^4*b1^5*b2^2*b3^5*b4^2 +
a1^5*a2^2*a3*a4^4*b1*b2^4*b3^5*b4^2 + a1*a2^2*a3*a4^4*b1^5*b2^4*b3^5*b4^2 +
a1^5*a2^4*a3^5*a4^2*b1*b2^2*b3*b4^4 + a1*a2^4*a3^5*a4^2*b1^5*b2^2*b3*b4^4 +
a1^5*a2^2*a3^5*a4^2*b1*b2^4*b3*b4^4 + a1*a2^2*a3^5*a4^2*b1^5*b2^4*b3*b4^4 +
a1^5*a2^4*a3*a4^2*b1*b2^2*b3^5*b4^4 + a1*a2^4*a3*a4^2*b1^5*b2^2*b3^5*b4^4 +
a1^5*a2^2*a3*a4^2*b1*b2^4*b3^5*b4^4 + a1*a2^2*a3*a4^2*b1^5*b2^4*b3^5*b4^4
(a1^4 + b1^4)*(a3^4 + b3^4)*(a2^2 + b2^2)*(a4^2 + b4^2)*a1*a2^2*a3*a4^2*b1*b2^2*b3*b4^2
((p1^2 + 2*q1)^2 - 2*q1^2)*((p3^2 + 2*q3)^2 - 2*q3^2)*(p2^2 + 2*q2)*(p4^2 +
2*q4)*q1*q2^2*q3*q4^2

c0134=sum( c01 . f i nd ( a3^4*a4^4*w0) )+sum( c01 . f i nd ( a3^4*b4^4*w0) )+sum( c01 . f i nd ( b3\
^4*b4^4*w0) )+sum( c01 . f i nd ( b3^4*a4^4*w0) )

c0134
c0134 . f a c t o r ( )
s0134=((p1^2 + 2*q1 ) ^2 - 2*q1^2) * ( ( p2^2 + 2*q2 ) ^2 - 2*q2^2) *( p3^2 + 2*q3 ) *( p4^2\

+ 2*q4 ) *q1*q2*q3^2*q4^2
s0134
#This i s the sum of the terms with e i t h e r a3^4 or b3^4 and e i t h e r a4^4 or b4^4 ,\

i t s f a c t o r i z a t i o n , and i t s s ub s t i t u t i o n .
a1^5*a2^5*a3^4*a4^4*b1*b2*b3^2*b4^2 + a1*a2^5*a3^4*a4^4*b1^5*b2*b3^2*b4^2 +
a1^5*a2*a3^4*a4^4*b1*b2^5*b3^2*b4^2 + a1*a2*a3^4*a4^4*b1^5*b2^5*b3^2*b4^2 +
a1^5*a2^5*a3^2*a4^4*b1*b2*b3^4*b4^2 + a1*a2^5*a3^2*a4^4*b1^5*b2*b3^4*b4^2 +
a1^5*a2*a3^2*a4^4*b1*b2^5*b3^4*b4^2 + a1*a2*a3^2*a4^4*b1^5*b2^5*b3^4*b4^2 +
a1^5*a2^5*a3^4*a4^2*b1*b2*b3^2*b4^4 + a1*a2^5*a3^4*a4^2*b1^5*b2*b3^2*b4^4 +
a1^5*a2*a3^4*a4^2*b1*b2^5*b3^2*b4^4 + a1*a2*a3^4*a4^2*b1^5*b2^5*b3^2*b4^4 +
a1^5*a2^5*a3^2*a4^2*b1*b2*b3^4*b4^4 + a1*a2^5*a3^2*a4^2*b1^5*b2*b3^4*b4^4 +
a1^5*a2*a3^2*a4^2*b1*b2^5*b3^4*b4^4 + a1*a2*a3^2*a4^2*b1^5*b2^5*b3^4*b4^4
(a1^4 + b1^4)*(a2^4 + b2^4)*(a3^2 + b3^2)*(a4^2 + b4^2)*a1*a2*a3^2*a4^2*b1*b2*b3^2*b4^2
((p1^2 + 2*q1)^2 - 2*q1^2)*((p2^2 + 2*q2)^2 - 2*q2^2)*(p3^2 + 2*q3)*(p4^2 +
2*q4)*q1*q2*q3^2*q4^2

bool ( c1==c0112+c0113+c0114+c0123+c0124+c0134 - ( - c112 - c113 - c114 - c121 - c123 - c124 -\
c131 - c132 - c134 - c141 - c142 - c143 ) )

#This i s a check to make sure as we sepera ted the groups we used every term in \
c1 once and only once .

True

l 1=s0112+s0113+s0114+s0123+s0124+s0134+s112+s113+s114+s121+s123+s124+s131+s132+\
s134+s141+s142+s143

l 1
l 01=l1 ( p1=a1+b1 , p2=a2+b2 , p3=a3+b3 , p4=a4+b4 , q1=-1*a1*b1 , q2=-1*a2*b2 , q3=-1*\

a3*b3 , q4=-1*a4*b4 )
bool ( l 01==c1 )
#This l i n e br ing s a l l the group s ub s t i t u t i o n s we crea ted f o r c1 back in to one \

exp r e s s i on and checks to make sure that when back sub s t i t u t e we end up with \
c1 .

-((p4^2 + 2*q4)^2 - 3*q4^2)*(p2^2 + 2*q2)*(p3^2 + 2*q3)*(p4^2 + 2*q4)*q1^3*q2^2*q3^2 -
((p4^2 + 2*q4)^2 - 3*q4^2)*(p1^2 + 2*q1)*(p3^2 + 2*q3)*(p4^2 + 2*q4)*q1^2*q2^3*q3^2 -
((p4^2 + 2*q4)^2 - 3*q4^2)*(p1^2 + 2*q1)*(p2^2 + 2*q2)*(p4^2 + 2*q4)*q1^2*q2^2*q3^3 -
((p3^2 + 2*q3)^2 - 3*q3^2)*(p2^2 + 2*q2)*(p3^2 + 2*q3)*(p4^2 + 2*q4)*q1^3*q2^2*q4^2 -
((p3^2 + 2*q3)^2 - 3*q3^2)*(p1^2 + 2*q1)*(p3^2 + 2*q3)*(p4^2 + 2*q4)*q1^2*q2^3*q4^2 -
((p2^2 + 2*q2)^2 - 3*q2^2)*(p2^2 + 2*q2)*(p3^2 + 2*q3)*(p4^2 + 2*q4)*q1^3*q3^2*q4^2 -
((p1^2 + 2*q1)^2 - 3*q1^2)*(p1^2 + 2*q1)*(p3^2 + 2*q3)*(p4^2 + 2*q4)*q2^3*q3^2*q4^2 -
((p2^2 + 2*q2)^2 - 3*q2^2)*(p1^2 + 2*q1)*(p2^2 + 2*q2)*(p4^2 + 2*q4)*q1^2*q3^3*q4^2 -
((p1^2 + 2*q1)^2 - 3*q1^2)*(p1^2 + 2*q1)*(p2^2 + 2*q2)*(p4^2 + 2*q4)*q2^2*q3^3*q4^2 -
((p3^2 + 2*q3)^2 - 3*q3^2)*(p1^2 + 2*q1)*(p2^2 + 2*q2)*(p3^2 + 2*q3)*q1^2*q2^2*q4^3 -
((p2^2 + 2*q2)^2 - 3*q2^2)*(p1^2 + 2*q1)*(p2^2 + 2*q2)*(p3^2 + 2*q3)*q1^2*q3^2*q4^3 -
((p1^2 + 2*q1)^2 - 3*q1^2)*(p1^2 + 2*q1)*(p2^2 + 2*q2)*(p3^2 + 2*q3)*q2^2*q3^2*q4^3 +
((p3^2 + 2*q3)^2 - 2*q3^2)*((p4^2 + 2*q4)^2 - 2*q4^2)*(p1^2 + 2*q1)*(p2^2 +
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2*q2)*q1^2*q2^2*q3*q4 + ((p2^2 + 2*q2)^2 - 2*q2^2)*((p4^2 + 2*q4)^2 - 2*q4^2)*(p1^2 +
2*q1)*(p3^2 + 2*q3)*q1^2*q2*q3^2*q4 + ((p1^2 + 2*q1)^2 - 2*q1^2)*((p4^2 + 2*q4)^2 -
2*q4^2)*(p2^2 + 2*q2)*(p3^2 + 2*q3)*q1*q2^2*q3^2*q4 + ((p2^2 + 2*q2)^2 - 2*q2^2)*((p3^2 +
2*q3)^2 - 2*q3^2)*(p1^2 + 2*q1)*(p4^2 + 2*q4)*q1^2*q2*q3*q4^2 + ((p1^2 + 2*q1)^2 -
2*q1^2)*((p3^2 + 2*q3)^2 - 2*q3^2)*(p2^2 + 2*q2)*(p4^2 + 2*q4)*q1*q2^2*q3*q4^2 + ((p1^2 +
2*q1)^2 - 2*q1^2)*((p2^2 + 2*q2)^2 - 2*q2^2)*(p3^2 + 2*q3)*(p4^2 + 2*q4)*q1*q2*q3^2*q4^2
True

l=l 1+l2+l4+l7+l12+l20+l28+l32+l46+l70+l104+l152
l
#This l i n e br ing s a l l the group s ub s t i t u t i o n s back in to one exp r e s s i on .
28*(p1^2 + 2*q1)*(p2^2 + 2*q2)*(p3^2 + 2*q3)*(p4^2 + 2*q4)*q1^2*q2^2*q3^2*q4^2 - 46*(p2^2
+ 2*q2)*(p3^2 + 2*q3)*(p4^2 + 2*q4)*q1^3*q2^2*q3^2*q4^2 - 46*(p1^2 + 2*q1)*(p3^2 +
2*q3)*(p4^2 + 2*q4)*q1^2*q2^3*q3^2*q4^2 + 70*(p3^2 + 2*q3)*(p4^2 +
2*q4)*q1^3*q2^3*q3^2*q4^2 - 46*(p1^2 + 2*q1)*(p2^2 + 2*q2)*(p4^2 +
2*q4)*q1^2*q2^2*q3^3*q4^2 + 70*(p2^2 + 2*q2)*(p4^2 + 2*q4)*q1^3*q2^2*q3^3*q4^2 + 70*(p1^2
+ 2*q1)*(p4^2 + 2*q4)*q1^2*q2^3*q3^3*q4^2 - 104*(p4^2 + 2*q4)*q1^3*q2^3*q3^3*q4^2 -
46*(p1^2 + 2*q1)*(p2^2 + 2*q2)*(p3^2 + 2*q3)*q1^2*q2^2*q3^2*q4^3 + 70*(p2^2 + 2*q2)*(p3^2
+ 2*q3)*q1^3*q2^2*q3^2*q4^3 + 70*(p1^2 + 2*q1)*(p3^2 + 2*q3)*q1^2*q2^3*q3^2*q4^3 -
104*(p3^2 + 2*q3)*q1^3*q2^3*q3^2*q4^3 + 70*(p1^2 + 2*q1)*(p2^2 + 2*q2)*q1^2*q2^2*q3^3*q4^3
- 104*(p2^2 + 2*q2)*q1^3*q2^2*q3^3*q4^3 - 104*(p1^2 + 2*q1)*q1^2*q2^3*q3^3*q4^3 +
152*q1^3*q2^3*q3^3*q4^3 - ((p4^2 + 2*q4)^2 - 3*q4^2)*(p2^2 + 2*q2)*(p3^2 + 2*q3)*(p4^2 +
2*q4)*q1^3*q2^2*q3^2 - ((p4^2 + 2*q4)^2 - 3*q4^2)*(p1^2 + 2*q1)*(p3^2 + 2*q3)*(p4^2 +
2*q4)*q1^2*q2^3*q3^2 + 2*((p4^2 + 2*q4)^2 - 3*q4^2)*(p3^2 + 2*q3)*(p4^2 +
2*q4)*q1^3*q2^3*q3^2 - ((p4^2 + 2*q4)^2 - 3*q4^2)*(p1^2 + 2*q1)*(p2^2 + 2*q2)*(p4^2 +
2*q4)*q1^2*q2^2*q3^3 + 2*((p4^2 + 2*q4)^2 - 3*q4^2)*(p2^2 + 2*q2)*(p4^2 +
2*q4)*q1^3*q2^2*q3^3 + 2*((p4^2 + 2*q4)^2 - 3*q4^2)*(p1^2 + 2*q1)*(p4^2 +
2*q4)*q1^2*q2^3*q3^3 - 4*((p4^2 + 2*q4)^2 - 3*q4^2)*(p4^2 + 2*q4)*q1^3*q2^3*q3^3 -
7*((p4^2 + 2*q4)^2 - 2*q4^2)*(p1^2 + 2*q1)*(p2^2 + 2*q2)*(p3^2 + 2*q3)*q1^2*q2^2*q3^2*q4 +
12*((p4^2 + 2*q4)^2 - 2*q4^2)*(p2^2 + 2*q2)*(p3^2 + 2*q3)*q1^3*q2^2*q3^2*q4 + 12*((p4^2 +
2*q4)^2 - 2*q4^2)*(p1^2 + 2*q1)*(p3^2 + 2*q3)*q1^2*q2^3*q3^2*q4 - 20*((p4^2 + 2*q4)^2 -
2*q4^2)*(p3^2 + 2*q3)*q1^3*q2^3*q3^2*q4 + 12*((p4^2 + 2*q4)^2 - 2*q4^2)*(p1^2 +
2*q1)*(p2^2 + 2*q2)*q1^2*q2^2*q3^3*q4 - 20*((p4^2 + 2*q4)^2 - 2*q4^2)*(p2^2 +
2*q2)*q1^3*q2^2*q3^3*q4 - 20*((p4^2 + 2*q4)^2 - 2*q4^2)*(p1^2 + 2*q1)*q1^2*q2^3*q3^3*q4 +
32*((p4^2 + 2*q4)^2 - 2*q4^2)*q1^3*q2^3*q3^3*q4 - ((p3^2 + 2*q3)^2 - 3*q3^2)*(p2^2 +
2*q2)*(p3^2 + 2*q3)*(p4^2 + 2*q4)*q1^3*q2^2*q4^2 - ((p3^2 + 2*q3)^2 - 3*q3^2)*(p1^2 +
2*q1)*(p3^2 + 2*q3)*(p4^2 + 2*q4)*q1^2*q2^3*q4^2 + 2*((p3^2 + 2*q3)^2 - 3*q3^2)*(p3^2 +
2*q3)*(p4^2 + 2*q4)*q1^3*q2^3*q4^2 - 7*((p3^2 + 2*q3)^2 - 2*q3^2)*(p1^2 + 2*q1)*(p2^2 +
2*q2)*(p4^2 + 2*q4)*q1^2*q2^2*q3*q4^2 + 12*((p3^2 + 2*q3)^2 - 2*q3^2)*(p2^2 + 2*q2)*(p4^2
+ 2*q4)*q1^3*q2^2*q3*q4^2 + 12*((p3^2 + 2*q3)^2 - 2*q3^2)*(p1^2 + 2*q1)*(p4^2 +
2*q4)*q1^2*q2^3*q3*q4^2 - 20*((p3^2 + 2*q3)^2 - 2*q3^2)*(p4^2 + 2*q4)*q1^3*q2^3*q3*q4^2 -
((p2^2 + 2*q2)^2 - 3*q2^2)*(p2^2 + 2*q2)*(p3^2 + 2*q3)*(p4^2 + 2*q4)*q1^3*q3^2*q4^2 -
7*((p2^2 + 2*q2)^2 - 2*q2^2)*(p1^2 + 2*q1)*(p3^2 + 2*q3)*(p4^2 + 2*q4)*q1^2*q2*q3^2*q4^2 +
12*((p2^2 + 2*q2)^2 - 2*q2^2)*(p3^2 + 2*q3)*(p4^2 + 2*q4)*q1^3*q2*q3^2*q4^2 - 7*((p1^2 +
2*q1)^2 - 2*q1^2)*(p2^2 + 2*q2)*(p3^2 + 2*q3)*(p4^2 + 2*q4)*q1*q2^2*q3^2*q4^2 - ((p1^2 +
2*q1)^2 - 3*q1^2)*(p1^2 + 2*q1)*(p3^2 + 2*q3)*(p4^2 + 2*q4)*q2^3*q3^2*q4^2 + 12*((p1^2 +
2*q1)^2 - 2*q1^2)*(p3^2 + 2*q3)*(p4^2 + 2*q4)*q1*q2^3*q3^2*q4^2 - ((p2^2 + 2*q2)^2 -
3*q2^2)*(p1^2 + 2*q1)*(p2^2 + 2*q2)*(p4^2 + 2*q4)*q1^2*q3^3*q4^2 + 2*((p2^2 + 2*q2)^2 -
3*q2^2)*(p2^2 + 2*q2)*(p4^2 + 2*q4)*q1^3*q3^3*q4^2 + 12*((p2^2 + 2*q2)^2 - 2*q2^2)*(p1^2 +
2*q1)*(p4^2 + 2*q4)*q1^2*q2*q3^3*q4^2 - 20*((p2^2 + 2*q2)^2 - 2*q2^2)*(p4^2 +
2*q4)*q1^3*q2*q3^3*q4^2 - ((p1^2 + 2*q1)^2 - 3*q1^2)*(p1^2 + 2*q1)*(p2^2 + 2*q2)*(p4^2 +
2*q4)*q2^2*q3^3*q4^2 + 12*((p1^2 + 2*q1)^2 - 2*q1^2)*(p2^2 + 2*q2)*(p4^2 +
2*q4)*q1*q2^2*q3^3*q4^2 + 2*((p1^2 + 2*q1)^2 - 3*q1^2)*(p1^2 + 2*q1)*(p4^2 +
2*q4)*q2^3*q3^3*q4^2 - 20*((p1^2 + 2*q1)^2 - 2*q1^2)*(p4^2 + 2*q4)*q1*q2^3*q3^3*q4^2 -
((p3^2 + 2*q3)^2 - 3*q3^2)*(p1^2 + 2*q1)*(p2^2 + 2*q2)*(p3^2 + 2*q3)*q1^2*q2^2*q4^3 +
2*((p3^2 + 2*q3)^2 - 3*q3^2)*(p2^2 + 2*q2)*(p3^2 + 2*q3)*q1^3*q2^2*q4^3 + 2*((p3^2 +
2*q3)^2 - 3*q3^2)*(p1^2 + 2*q1)*(p3^2 + 2*q3)*q1^2*q2^3*q4^3 - 4*((p3^2 + 2*q3)^2 -
3*q3^2)*(p3^2 + 2*q3)*q1^3*q2^3*q4^3 + 12*((p3^2 + 2*q3)^2 - 2*q3^2)*(p1^2 + 2*q1)*(p2^2 +
2*q2)*q1^2*q2^2*q3*q4^3 - 20*((p3^2 + 2*q3)^2 - 2*q3^2)*(p2^2 + 2*q2)*q1^3*q2^2*q3*q4^3 -
20*((p3^2 + 2*q3)^2 - 2*q3^2)*(p1^2 + 2*q1)*q1^2*q2^3*q3*q4^3 + 32*((p3^2 + 2*q3)^2 -
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2*q3^2)*q1^3*q2^3*q3*q4^3 - ((p2^2 + 2*q2)^2 - 3*q2^2)*(p1^2 + 2*q1)*(p2^2 + 2*q2)*(p3^2 +
2*q3)*q1^2*q3^2*q4^3 + 2*((p2^2 + 2*q2)^2 - 3*q2^2)*(p2^2 + 2*q2)*(p3^2 +
2*q3)*q1^3*q3^2*q4^3 + 12*((p2^2 + 2*q2)^2 - 2*q2^2)*(p1^2 + 2*q1)*(p3^2 +
2*q3)*q1^2*q2*q3^2*q4^3 - 20*((p2^2 + 2*q2)^2 - 2*q2^2)*(p3^2 + 2*q3)*q1^3*q2*q3^2*q4^3 -
((p1^2 + 2*q1)^2 - 3*q1^2)*(p1^2 + 2*q1)*(p2^2 + 2*q2)*(p3^2 + 2*q3)*q2^2*q3^2*q4^3 +
12*((p1^2 + 2*q1)^2 - 2*q1^2)*(p2^2 + 2*q2)*(p3^2 + 2*q3)*q1*q2^2*q3^2*q4^3 + 2*((p1^2 +
2*q1)^2 - 3*q1^2)*(p1^2 + 2*q1)*(p3^2 + 2*q3)*q2^3*q3^2*q4^3 - 20*((p1^2 + 2*q1)^2 -
2*q1^2)*(p3^2 + 2*q3)*q1*q2^3*q3^2*q4^3 + 2*((p2^2 + 2*q2)^2 - 3*q2^2)*(p1^2 + 2*q1)*(p2^2
+ 2*q2)*q1^2*q3^3*q4^3 - 4*((p2^2 + 2*q2)^2 - 3*q2^2)*(p2^2 + 2*q2)*q1^3*q3^3*q4^3 -
20*((p2^2 + 2*q2)^2 - 2*q2^2)*(p1^2 + 2*q1)*q1^2*q2*q3^3*q4^3 + 32*((p2^2 + 2*q2)^2 -
2*q2^2)*q1^3*q2*q3^3*q4^3 + 2*((p1^2 + 2*q1)^2 - 3*q1^2)*(p1^2 + 2*q1)*(p2^2 +
2*q2)*q2^2*q3^3*q4^3 - 20*((p1^2 + 2*q1)^2 - 2*q1^2)*(p2^2 + 2*q2)*q1*q2^2*q3^3*q4^3 -
4*((p1^2 + 2*q1)^2 - 3*q1^2)*(p1^2 + 2*q1)*q2^3*q3^3*q4^3 + 32*((p1^2 + 2*q1)^2 -
2*q1^2)*q1*q2^3*q3^3*q4^3 + ((p3^2 + 2*q3)^2 - 2*q3^2)*((p4^2 + 2*q4)^2 - 2*q4^2)*(p1^2 +
2*q1)*(p2^2 + 2*q2)*q1^2*q2^2*q3*q4 - 2*((p3^2 + 2*q3)^2 - 2*q3^2)*((p4^2 + 2*q4)^2 -
2*q4^2)*(p2^2 + 2*q2)*q1^3*q2^2*q3*q4 - 2*((p3^2 + 2*q3)^2 - 2*q3^2)*((p4^2 + 2*q4)^2 -
2*q4^2)*(p1^2 + 2*q1)*q1^2*q2^3*q3*q4 + 4*((p3^2 + 2*q3)^2 - 2*q3^2)*((p4^2 + 2*q4)^2 -
2*q4^2)*q1^3*q2^3*q3*q4 + ((p2^2 + 2*q2)^2 - 2*q2^2)*((p4^2 + 2*q4)^2 - 2*q4^2)*(p1^2 +
2*q1)*(p3^2 + 2*q3)*q1^2*q2*q3^2*q4 - 2*((p2^2 + 2*q2)^2 - 2*q2^2)*((p4^2 + 2*q4)^2 -
2*q4^2)*(p3^2 + 2*q3)*q1^3*q2*q3^2*q4 + ((p1^2 + 2*q1)^2 - 2*q1^2)*((p4^2 + 2*q4)^2 -
2*q4^2)*(p2^2 + 2*q2)*(p3^2 + 2*q3)*q1*q2^2*q3^2*q4 - 2*((p1^2 + 2*q1)^2 - 2*q1^2)*((p4^2
+ 2*q4)^2 - 2*q4^2)*(p3^2 + 2*q3)*q1*q2^3*q3^2*q4 - 2*((p2^2 + 2*q2)^2 - 2*q2^2)*((p4^2 +
2*q4)^2 - 2*q4^2)*(p1^2 + 2*q1)*q1^2*q2*q3^3*q4 + 4*((p2^2 + 2*q2)^2 - 2*q2^2)*((p4^2 +
2*q4)^2 - 2*q4^2)*q1^3*q2*q3^3*q4 - 2*((p1^2 + 2*q1)^2 - 2*q1^2)*((p4^2 + 2*q4)^2 -
2*q4^2)*(p2^2 + 2*q2)*q1*q2^2*q3^3*q4 + 4*((p1^2 + 2*q1)^2 - 2*q1^2)*((p4^2 + 2*q4)^2 -
2*q4^2)*q1*q2^3*q3^3*q4 + ((p2^2 + 2*q2)^2 - 2*q2^2)*((p3^2 + 2*q3)^2 - 2*q3^2)*(p1^2 +
2*q1)*(p4^2 + 2*q4)*q1^2*q2*q3*q4^2 - 2*((p2^2 + 2*q2)^2 - 2*q2^2)*((p3^2 + 2*q3)^2 -
2*q3^2)*(p4^2 + 2*q4)*q1^3*q2*q3*q4^2 + ((p1^2 + 2*q1)^2 - 2*q1^2)*((p3^2 + 2*q3)^2 -
2*q3^2)*(p2^2 + 2*q2)*(p4^2 + 2*q4)*q1*q2^2*q3*q4^2 - 2*((p1^2 + 2*q1)^2 - 2*q1^2)*((p3^2
+ 2*q3)^2 - 2*q3^2)*(p4^2 + 2*q4)*q1*q2^3*q3*q4^2 + ((p1^2 + 2*q1)^2 - 2*q1^2)*((p2^2 +
2*q2)^2 - 2*q2^2)*(p3^2 + 2*q3)*(p4^2 + 2*q4)*q1*q2*q3^2*q4^2 - 2*((p1^2 + 2*q1)^2 -
2*q1^2)*((p2^2 + 2*q2)^2 - 2*q2^2)*(p4^2 + 2*q4)*q1*q2*q3^3*q4^2 - 2*((p2^2 + 2*q2)^2 -
2*q2^2)*((p3^2 + 2*q3)^2 - 2*q3^2)*(p1^2 + 2*q1)*q1^2*q2*q3*q4^3 + 4*((p2^2 + 2*q2)^2 -
2*q2^2)*((p3^2 + 2*q3)^2 - 2*q3^2)*q1^3*q2*q3*q4^3 - 2*((p1^2 + 2*q1)^2 - 2*q1^2)*((p3^2 +
2*q3)^2 - 2*q3^2)*(p2^2 + 2*q2)*q1*q2^2*q3*q4^3 + 4*((p1^2 + 2*q1)^2 - 2*q1^2)*((p3^2 +
2*q3)^2 - 2*q3^2)*q1*q2^3*q3*q4^3 - 2*((p1^2 + 2*q1)^2 - 2*q1^2)*((p2^2 + 2*q2)^2 -
2*q2^2)*(p3^2 + 2*q3)*q1*q2*q3^2*q4^3 + 4*((p1^2 + 2*q1)^2 - 2*q1^2)*((p2^2 + 2*q2)^2 -
2*q2^2)*q1*q2*q3^3*q4^3

l l=l ( p1=a1+b1 , p2=a2+b2 , p3=a3+b3 , p4=a4+b4 , q1=-1*a1*b1 , q2=-1*a2*b2 , q3=-1*a3\
*b3 , q4=-1*a4*b4 )

bool ( l l==f10 )
#This i s a check to make sure that when back sub s t i t u t e we end up with the \

o r i g i n a l c o e f f i c i e n t .
True

m=l . expand ( )
m
la t ex (m)
#This i s the expansion o f our c o e f f i c i e n t and a l a t ex output f o r easy copying \

to the t h e s i s .
p1^2*p2^2*p3^4*p4^4*q1^2*q2^2*q3*q4 + p1^2*p2^4*p3^2*p4^4*q1^2*q2*q3^2*q4 +
p1^4*p2^2*p3^2*p4^4*q1*q2^2*q3^2*q4 + p1^2*p2^4*p3^4*p4^2*q1^2*q2*q3*q4^2 +
p1^4*p2^2*p3^4*p4^2*q1*q2^2*q3*q4^2 + p1^4*p2^4*p3^2*p4^2*q1*q2*q3^2*q4^2 -
p2^2*p3^2*p4^6*q1^3*q2^2*q3^2 - p1^2*p3^2*p4^6*q1^2*q2^3*q3^2 -
p1^2*p2^2*p4^6*q1^2*q2^2*q3^3 + 5*p1^2*p2^2*p3^2*p4^4*q1^2*q2^2*q3^2*q4 -
p2^2*p3^6*p4^2*q1^3*q2^2*q4^2 - p1^2*p3^6*p4^2*q1^2*q2^3*q4^2 +
5*p1^2*p2^2*p3^4*p4^2*q1^2*q2^2*q3*q4^2 - p2^6*p3^2*p4^2*q1^3*q3^2*q4^2 +
5*p1^2*p2^4*p3^2*p4^2*q1^2*q2*q3^2*q4^2 + 5*p1^4*p2^2*p3^2*p4^2*q1*q2^2*q3^2*q4^2 -
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p1^6*p3^2*p4^2*q2^3*q3^2*q4^2 - p1^2*p2^6*p4^2*q1^2*q3^3*q4^2 -
p1^6*p2^2*p4^2*q2^2*q3^3*q4^2 - p1^2*p2^2*p3^6*q1^2*q2^2*q4^3 -
p1^2*p2^6*p3^2*q1^2*q3^2*q4^3 - p1^6*p2^2*p3^2*q2^2*q3^2*q4^3 - 2*p3^2*p4^6*q1^3*q2^3*q3^2
- 2*p2^2*p4^6*q1^3*q2^2*q3^3 - 2*p1^2*p4^6*q1^2*q2^3*q3^3 -
6*p2^2*p3^2*p4^4*q1^3*q2^2*q3^2*q4 - 6*p1^2*p3^2*p4^4*q1^2*q2^3*q3^2*q4 -
6*p1^2*p2^2*p4^4*q1^2*q2^2*q3^3*q4 - 2*p3^6*p4^2*q1^3*q2^3*q4^2 -
6*p2^2*p3^4*p4^2*q1^3*q2^2*q3*q4^2 - 6*p1^2*p3^4*p4^2*q1^2*q2^3*q3*q4^2 -
6*p2^4*p3^2*p4^2*q1^3*q2*q3^2*q4^2 + 12*p1^2*p2^2*p3^2*p4^2*q1^2*q2^2*q3^2*q4^2 -
6*p1^4*p3^2*p4^2*q1*q2^3*q3^2*q4^2 - 2*p2^6*p4^2*q1^3*q3^3*q4^2 -
6*p1^2*p2^4*p4^2*q1^2*q2*q3^3*q4^2 - 6*p1^4*p2^2*p4^2*q1*q2^2*q3^3*q4^2 -
2*p1^6*p4^2*q2^3*q3^3*q4^2 - 2*p2^2*p3^6*q1^3*q2^2*q4^3 - 2*p1^2*p3^6*q1^2*q2^3*q4^3 -
6*p1^2*p2^2*p3^4*q1^2*q2^2*q3*q4^3 - 2*p2^6*p3^2*q1^3*q3^2*q4^3 -
6*p1^2*p2^4*p3^2*q1^2*q2*q3^2*q4^3 - 6*p1^4*p2^2*p3^2*q1*q2^2*q3^2*q4^3 -
2*p1^6*p3^2*q2^3*q3^2*q4^3 - 2*p1^2*p2^6*q1^2*q3^3*q4^3 - 2*p1^6*p2^2*q2^2*q3^3*q4^3 -
4*p4^6*q1^3*q2^3*q3^3 - 12*p3^2*p4^4*q1^3*q2^3*q3^2*q4 - 12*p2^2*p4^4*q1^3*q2^2*q3^3*q4 -
12*p1^2*p4^4*q1^2*q2^3*q3^3*q4 - 12*p3^4*p4^2*q1^3*q2^3*q3*q4^2 -
31*p2^2*p3^2*p4^2*q1^3*q2^2*q3^2*q4^2 - 31*p1^2*p3^2*p4^2*q1^2*q2^3*q3^2*q4^2 -
12*p2^4*p4^2*q1^3*q2*q3^3*q4^2 - 31*p1^2*p2^2*p4^2*q1^2*q2^2*q3^3*q4^2 -
12*p1^4*p4^2*q1*q2^3*q3^3*q4^2 - 4*p3^6*q1^3*q2^3*q4^3 - 12*p2^2*p3^4*q1^3*q2^2*q3*q4^3 -
12*p1^2*p3^4*q1^2*q2^3*q3*q4^3 - 12*p2^4*p3^2*q1^3*q2*q3^2*q4^3 -
31*p1^2*p2^2*p3^2*q1^2*q2^2*q3^2*q4^3 - 12*p1^4*p3^2*q1*q2^3*q3^2*q4^3 -
4*p2^6*q1^3*q3^3*q4^3 - 12*p1^2*p2^4*q1^2*q2*q3^3*q4^3 - 12*p1^4*p2^2*q1*q2^2*q3^3*q4^3 -
4*p1^6*q2^3*q3^3*q4^3 - 24*p4^4*q1^3*q2^3*q3^3*q4 - 46*p3^2*p4^2*q1^3*q2^3*q3^2*q4^2 -
46*p2^2*p4^2*q1^3*q2^2*q3^3*q4^2 - 46*p1^2*p4^2*q1^2*q2^3*q3^3*q4^2 -
24*p3^4*q1^3*q2^3*q3*q4^3 - 46*p2^2*p3^2*q1^3*q2^2*q3^2*q4^3 -
46*p1^2*p3^2*q1^2*q2^3*q3^2*q4^3 - 24*p2^4*q1^3*q2*q3^3*q4^3 -
46*p1^2*p2^2*q1^2*q2^2*q3^3*q4^3 - 24*p1^4*q1*q2^3*q3^3*q4^3 - 60*p4^2*q1^3*q2^3*q3^3*q4^2
- 60*p3^2*q1^3*q2^3*q3^2*q4^3 - 60*p2^2*q1^3*q2^2*q3^3*q4^3 - 60*p1^2*q1^2*q2^3*q3^3*q4^3
- 56*q1^3*q2^3*q3^3*q4^3
p_{1}^{2} p_{2}^{2} p_{3}^{4} p_{4}^{4} q_{1}^{2} q_{2}^{2} q_{3} q_{4} + p_{1}^{2}
p_{2}^{4} p_{3}^{2} p_{4}^{4} q_{1}^{2} q_{2} q_{3}^{2} q_{4} + p_{1}^{4} p_{2}^{2}
p_{3}^{2} p_{4}^{4} q_{1} q_{2}^{2} q_{3}^{2} q_{4} + p_{1}^{2} p_{2}^{4} p_{3}^{4}
p_{4}^{2} q_{1}^{2} q_{2} q_{3} q_{4}^{2} + p_{1}^{4} p_{2}^{2} p_{3}^{4} p_{4}^{2} q_{1}
q_{2}^{2} q_{3} q_{4}^{2} + p_{1}^{4} p_{2}^{4} p_{3}^{2} p_{4}^{2} q_{1} q_{2} q_{3}^{2}
q_{4}^{2} - p_{2}^{2} p_{3}^{2} p_{4}^{6} q_{1}^{3} q_{2}^{2} q_{3}^{2} - p_{1}^{2}
p_{3}^{2} p_{4}^{6} q_{1}^{2} q_{2}^{3} q_{3}^{2} - p_{1}^{2} p_{2}^{2} p_{4}^{6}
q_{1}^{2} q_{2}^{2} q_{3}^{3} + 5 \, p_{1}^{2} p_{2}^{2} p_{3}^{2} p_{4}^{4} q_{1}^{2}
q_{2}^{2} q_{3}^{2} q_{4} - p_{2}^{2} p_{3}^{6} p_{4}^{2} q_{1}^{3} q_{2}^{2} q_{4}^{2} -
p_{1}^{2} p_{3}^{6} p_{4}^{2} q_{1}^{2} q_{2}^{3} q_{4}^{2} + 5 \, p_{1}^{2} p_{2}^{2}
p_{3}^{4} p_{4}^{2} q_{1}^{2} q_{2}^{2} q_{3} q_{4}^{2} - p_{2}^{6} p_{3}^{2} p_{4}^{2}
q_{1}^{3} q_{3}^{2} q_{4}^{2} + 5 \, p_{1}^{2} p_{2}^{4} p_{3}^{2} p_{4}^{2} q_{1}^{2}
q_{2} q_{3}^{2} q_{4}^{2} + 5 \, p_{1}^{4} p_{2}^{2} p_{3}^{2} p_{4}^{2} q_{1} q_{2}^{2}
q_{3}^{2} q_{4}^{2} - p_{1}^{6} p_{3}^{2} p_{4}^{2} q_{2}^{3} q_{3}^{2} q_{4}^{2} -
p_{1}^{2} p_{2}^{6} p_{4}^{2} q_{1}^{2} q_{3}^{3} q_{4}^{2} - p_{1}^{6} p_{2}^{2}
p_{4}^{2} q_{2}^{2} q_{3}^{3} q_{4}^{2} - p_{1}^{2} p_{2}^{2} p_{3}^{6} q_{1}^{2}
q_{2}^{2} q_{4}^{3} - p_{1}^{2} p_{2}^{6} p_{3}^{2} q_{1}^{2} q_{3}^{2} q_{4}^{3} -
p_{1}^{6} p_{2}^{2} p_{3}^{2} q_{2}^{2} q_{3}^{2} q_{4}^{3} - 2 \, p_{3}^{2} p_{4}^{6}
q_{1}^{3} q_{2}^{3} q_{3}^{2} - 2 \, p_{2}^{2} p_{4}^{6} q_{1}^{3} q_{2}^{2} q_{3}^{3} - 2
\, p_{1}^{2} p_{4}^{6} q_{1}^{2} q_{2}^{3} q_{3}^{3} - 6 \, p_{2}^{2} p_{3}^{2} p_{4}^{4}
q_{1}^{3} q_{2}^{2} q_{3}^{2} q_{4} - 6 \, p_{1}^{2} p_{3}^{2} p_{4}^{4} q_{1}^{2}
q_{2}^{3} q_{3}^{2} q_{4} - 6 \, p_{1}^{2} p_{2}^{2} p_{4}^{4} q_{1}^{2} q_{2}^{2}
q_{3}^{3} q_{4} - 2 \, p_{3}^{6} p_{4}^{2} q_{1}^{3} q_{2}^{3} q_{4}^{2} - 6 \, p_{2}^{2}
p_{3}^{4} p_{4}^{2} q_{1}^{3} q_{2}^{2} q_{3} q_{4}^{2} - 6 \, p_{1}^{2} p_{3}^{4}
p_{4}^{2} q_{1}^{2} q_{2}^{3} q_{3} q_{4}^{2} - 6 \, p_{2}^{4} p_{3}^{2} p_{4}^{2}
q_{1}^{3} q_{2} q_{3}^{2} q_{4}^{2} + 12 \, p_{1}^{2} p_{2}^{2} p_{3}^{2} p_{4}^{2}
q_{1}^{2} q_{2}^{2} q_{3}^{2} q_{4}^{2} - 6 \, p_{1}^{4} p_{3}^{2} p_{4}^{2} q_{1}
q_{2}^{3} q_{3}^{2} q_{4}^{2} - 2 \, p_{2}^{6} p_{4}^{2} q_{1}^{3} q_{3}^{3} q_{4}^{2} - 6
\, p_{1}^{2} p_{2}^{4} p_{4}^{2} q_{1}^{2} q_{2} q_{3}^{3} q_{4}^{2} - 6 \, p_{1}^{4}
p_{2}^{2} p_{4}^{2} q_{1} q_{2}^{2} q_{3}^{3} q_{4}^{2} - 2 \, p_{1}^{6} p_{4}^{2}
q_{2}^{3} q_{3}^{3} q_{4}^{2} - 2 \, p_{2}^{2} p_{3}^{6} q_{1}^{3} q_{2}^{2} q_{4}^{3} - 2
\, p_{1}^{2} p_{3}^{6} q_{1}^{2} q_{2}^{3} q_{4}^{3} - 6 \, p_{1}^{2} p_{2}^{2} p_{3}^{4}
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q_{1}^{2} q_{2}^{2} q_{3} q_{4}^{3} - 2 \, p_{2}^{6} p_{3}^{2} q_{1}^{3} q_{3}^{2}
q_{4}^{3} - 6 \, p_{1}^{2} p_{2}^{4} p_{3}^{2} q_{1}^{2} q_{2} q_{3}^{2} q_{4}^{3} - 6 \,
p_{1}^{4} p_{2}^{2} p_{3}^{2} q_{1} q_{2}^{2} q_{3}^{2} q_{4}^{3} - 2 \, p_{1}^{6}
p_{3}^{2} q_{2}^{3} q_{3}^{2} q_{4}^{3} - 2 \, p_{1}^{2} p_{2}^{6} q_{1}^{2} q_{3}^{3}
q_{4}^{3} - 2 \, p_{1}^{6} p_{2}^{2} q_{2}^{2} q_{3}^{3} q_{4}^{3} - 4 \, p_{4}^{6}
q_{1}^{3} q_{2}^{3} q_{3}^{3} - 12 \, p_{3}^{2} p_{4}^{4} q_{1}^{3} q_{2}^{3} q_{3}^{2}
q_{4} - 12 \, p_{2}^{2} p_{4}^{4} q_{1}^{3} q_{2}^{2} q_{3}^{3} q_{4} - 12 \, p_{1}^{2}
p_{4}^{4} q_{1}^{2} q_{2}^{3} q_{3}^{3} q_{4} - 12 \, p_{3}^{4} p_{4}^{2} q_{1}^{3}
q_{2}^{3} q_{3} q_{4}^{2} - 31 \, p_{2}^{2} p_{3}^{2} p_{4}^{2} q_{1}^{3} q_{2}^{2}
q_{3}^{2} q_{4}^{2} - 31 \, p_{1}^{2} p_{3}^{2} p_{4}^{2} q_{1}^{2} q_{2}^{3} q_{3}^{2}
q_{4}^{2} - 12 \, p_{2}^{4} p_{4}^{2} q_{1}^{3} q_{2} q_{3}^{3} q_{4}^{2} - 31 \,
p_{1}^{2} p_{2}^{2} p_{4}^{2} q_{1}^{2} q_{2}^{2} q_{3}^{3} q_{4}^{2} - 12 \, p_{1}^{4}
p_{4}^{2} q_{1} q_{2}^{3} q_{3}^{3} q_{4}^{2} - 4 \, p_{3}^{6} q_{1}^{3} q_{2}^{3}
q_{4}^{3} - 12 \, p_{2}^{2} p_{3}^{4} q_{1}^{3} q_{2}^{2} q_{3} q_{4}^{3} - 12 \,
p_{1}^{2} p_{3}^{4} q_{1}^{2} q_{2}^{3} q_{3} q_{4}^{3} - 12 \, p_{2}^{4} p_{3}^{2}
q_{1}^{3} q_{2} q_{3}^{2} q_{4}^{3} - 31 \, p_{1}^{2} p_{2}^{2} p_{3}^{2} q_{1}^{2}
q_{2}^{2} q_{3}^{2} q_{4}^{3} - 12 \, p_{1}^{4} p_{3}^{2} q_{1} q_{2}^{3} q_{3}^{2}
q_{4}^{3} - 4 \, p_{2}^{6} q_{1}^{3} q_{3}^{3} q_{4}^{3} - 12 \, p_{1}^{2} p_{2}^{4}
q_{1}^{2} q_{2} q_{3}^{3} q_{4}^{3} - 12 \, p_{1}^{4} p_{2}^{2} q_{1} q_{2}^{2} q_{3}^{3}
q_{4}^{3} - 4 \, p_{1}^{6} q_{2}^{3} q_{3}^{3} q_{4}^{3} - 24 \, p_{4}^{4} q_{1}^{3}
q_{2}^{3} q_{3}^{3} q_{4} - 46 \, p_{3}^{2} p_{4}^{2} q_{1}^{3} q_{2}^{3} q_{3}^{2}
q_{4}^{2} - 46 \, p_{2}^{2} p_{4}^{2} q_{1}^{3} q_{2}^{2} q_{3}^{3} q_{4}^{2} - 46 \,
p_{1}^{2} p_{4}^{2} q_{1}^{2} q_{2}^{3} q_{3}^{3} q_{4}^{2} - 24 \, p_{3}^{4} q_{1}^{3}
q_{2}^{3} q_{3} q_{4}^{3} - 46 \, p_{2}^{2} p_{3}^{2} q_{1}^{3} q_{2}^{2} q_{3}^{2}
q_{4}^{3} - 46 \, p_{1}^{2} p_{3}^{2} q_{1}^{2} q_{2}^{3} q_{3}^{2} q_{4}^{3} - 24 \,
p_{2}^{4} q_{1}^{3} q_{2} q_{3}^{3} q_{4}^{3} - 46 \, p_{1}^{2} p_{2}^{2} q_{1}^{2}
q_{2}^{2} q_{3}^{3} q_{4}^{3} - 24 \, p_{1}^{4} q_{1} q_{2}^{3} q_{3}^{3} q_{4}^{3} - 60
\, p_{4}^{2} q_{1}^{3} q_{2}^{3} q_{3}^{3} q_{4}^{2} - 60 \, p_{3}^{2} q_{1}^{3} q_{2}^{3}
q_{3}^{2} q_{4}^{3} - 60 \, p_{2}^{2} q_{1}^{3} q_{2}^{2} q_{3}^{3} q_{4}^{3} - 60 \,
p_{1}^{2} q_{1}^{2} q_{2}^{3} q_{3}^{3} q_{4}^{3} - 56 \, q_{1}^{3} q_{2}^{3} q_{3}^{3}
q_{4}^{3}
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