
File S1

Complete calculation process of Numerical Simulation: Please note that in the
calculation, c corresponds to σx, d corresponds to σy, a corresponds to α, b corresponds to
β , p corresponds to pAMM , i corresponds to pBMM , r corresponds to rAMM , e corresponds to
rBMM , x corresponds to x�AMM , m corresponds to x�BMM , y corresponds to y�AMM , and n
corresponds to y�BMM, π corresponds to the platform A's optimal profit.
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>  >  

>  >  

>  >  

eqns:={x=(c+a*(w*y+(1-w)*n)-p)/z,m=1-(c+a*(Y+(w-1)*y-w*n)-i)/z,y=(d+b*(w*
x+(1-w)*m)-r)/q,n=Y-(d+b*(1+(w-1)*x-w*m)-e)/q};

e

vars:={x,y,m,n};

solve(eqns,{x,y,m,n})
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( 3 )( 3 )
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map( simplify, ( 3 ) ) ;
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>  >  
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diff(p*((-b*((2*w^2 -  3*w + 1)*b + Y*(w -  1)*q + 2*(w -  1/2)*((r  -  e)*w -  d
+ e))*a^2 + q*(((2*z + 2*i  -  2*p)*w^2 + (-3*z -  2*i  + 2*p)*w + z + c -  p)*b
+ z*(Y*(w -  1)*q + (r  -  2*d + e)*w + d -  e) )*a -  z*q^2*(c -  p) ) / (4*( (w -  
1/2)^2*b*a -  z*q/4)*( -a*b + q*z)) )+r*( ( -2*(Y*(w -  1/2)*(w -  1)*a + ( (w -  1)
*z ) /2  -  (w -  1 /2)* ( ( i  -  p)*w + c  -  i ) ) *a*b^2 + 2*z* ( ( (Y*q +  e  -  r ) *w^2 + ( -
(3*Y*q) /2 + r  -  e)*w + Y*q/2 -  r /2  + d/2)*a + q*((w -  1)*z + ( -2*c + i  + p)
*w + c -  i ) /2)*b + z^2*q*(r  -  d)) / (4*( (w -  1/2)^2*b*a -  z*q/4)*( -a*b + q*z)
) ) , p ) ;

e e



( 4 )( 4 )

( 7 )( 7 )

( 3 )( 3 )

( 5 )( 5 )

( 6 )( 6 )

>  >  

>  >  

e e

diff(p*((-b*((2*w^2 -  3*w + 1)*b + Y*(w -  1)*q + 2*(w -  1/2)*((r  -  e)*w -  d
+ e))*a^2 + q*(((2*z + 2*i  -  2*p)*w^2 + (-3*z -  2*i  + 2*p)*w + z + c -  p)*b
+ z*(Y*(w -  1)*q + (r  -  2*d + e)*w + d -  e) )*a -  z*q^2*(c -  p) ) / (4*( (w -  
1/2)^2*b*a -  z*q/4)*( -a*b + q*z)) )+r*( ( -2*(Y*(w -  1/2)*(w -  1)*a + ( (w -  1)
*z ) /2  -  (w -  1 /2)* ( ( i  -  p)*w + c  -  i ) ) *a*b^2 + 2*z* ( ( (Y*q +  e  -  r ) *w^2 + ( -
(3*Y*q) /2 + r  -  e)*w + Y*q/2 -  r /2  + d/2)*a + q*((w -  1)*z + ( -2*c + i  + p)
*w + c -  i ) /2)*b + z^2*q*(r  -  d)) / (4*( (w -  1/2)^2*b*a -  z*q/4)*( -a*b + q*z)
) ) , r ) ;

e

e

di f f ( i * (1- ( ( ( -2*w^2 + w)*b + Y*(w -  1)*q -  2* (w -  1 /2)* ( ( r  -  e)*w -  r  +  d) )
*b*a^2 -  ( ( ( -2*z  -  2* i  +  2*p)*w^2 + (z  + 2* i  -  2*p)*w -  z  +  c  -  i ) *b + z*
(Y*(w -  1 ) *q  +  ( r  -  2*d +  e)*w -  r  +  d) ) *q*a  -  z*q^2*(z  -  c  +  i ) ) / (4* ( (w -  
1/2)^2*b*a -  z*q/4)*(-a*b + q*z)))+e*(Y-((-2*(Y*w*(w - 1/2)*a + ((1 -  w)*z)
/2 -  (w -  1 /2)*( ( i  -  p)*w -  c  + p))*a*b^2 + 2*z*( ( (Y*q + e -  r )*w^2 + ( -Y*
q/2 + r  -  e)*w + Y*q/2 -  d/2 + e/2)*a -  ( ( (w -  1)*z  + ( -2*c + i  +  p)*w + c -
p)*q)/2)*b -  z^2*q*(Y*q -  d + e)) / (4*((w -  1/2)^2*b*a -  z*q/4)*(-a*b + q*z)
) ) ) , i ) ;
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e

e

e

dif f ( i * (1- ( ( ( -2*w^2 + w)*b + Y*(w -  1)*q -  2* (w -  1 /2)* ( ( r  -  e)*w -  r  +  d) )
*b*a^2 -  ( ( ( -2*z  -  2* i  +  2*p)*w^2 + (z  + 2* i  -  2*p)*w -  z  +  c  -  i ) *b + z*
(Y*(w -  1 ) *q  +  ( r  -  2*d +  e)*w -  r  +  d) ) *q*a  -  z*q^2*(z  -  c  +  i ) ) / (4* ( (w -  
1/2)^2*b*a -  z*q/4)*(-a*b + q*z)))+e*(Y-((-2*(Y*w*(w - 1/2)*a + ((1 -  w)*z)
/2 -  (w -  1 /2)*( ( i  -  p)*w -  c  + p))*a*b^2 + 2*z*( ( (Y*q + e -  r )*w^2 + ( -Y*
q/2 + r  -  e)*w + Y*q/2 -  d/2 + e/2)*a -  ( ( (w -  1)*z  + ( -2*c + i  +  p)*w + c -
p)*q)/2)*b -  z^2*q*(Y*q -  d + e)) / (4*((w -  1/2)^2*b*a -  z*q/4)*(-a*b + q*z)
) ) ) , e ) ;

e
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e
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eqns:={(-b*((2*w^2 - 3*w + 1)*b + Y*(w - 1)*q + 2*(w - 1/2)*((r -  e)*w - d 
+ e))*a^2 + q*(((2*z + 2*i  -  2*p)*w^2 + (-3*z -  2*i  + 2*p)*w + z + c -  p)*b
+ z*(Y*(w -  1)*q + (r  -  2*d + e)*w + d -  e) )*a -  z*q^2*(c -  p) ) / (4*( (w -  
1/2)^2*b*a - z*q/4)*(-a*b + q*z)) + p*(q*(-2*w^2 + 2*w - 1)*b*a + z*q^2)/
(4*((w - 1/2)^2*b*a - z*q/4)*(-a*b + q*z)) + r*(-2*(w - 1/2)*w*a*b^2 + z*q*
w*b)/(4*((w - 1/2)^2*b*a - z*q/4)*(-a*b + q*z))=0,p*(-2*b*(w - 1/2)*w*a^2 +
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q*w*z*a)/(4*((w -  1/2)^2*b*a -  z*q/4)*(-a*b + q*z))  + (-2*(Y*(w -  1/2)*(w -
1)*a  +  ( (w -  1 ) *z ) /2  -  (w -  1 /2)* ( ( i  -  p) *w + c  -  i ) ) *a*b^2 +  2*z* ( ( (Y*q +  
e -  r )*w^2 + (- (3*Y*q)/2 + r  -  e)*w + Y*q/2 -  r /2 + d/2)*a + q*((w -  1)*z +
( -2*c + i  +  p)*w + c  -  i ) /2)*b + z^2*q*(r  -  d) ) / (4* ( (w -  1 /2)^2*b*a -  z*
q/4)*(-a*b + q*z)) + r*(2*z*(-w^2 + w - 1/2)*a*b + z^2*q)/(4*((w - 1/2)^2*
b*a -  z*q/4)*(-a*b + q*z))=0,1 -  (((-2*w^2 + w)*b + Y*(w - 1)*q -  2*(w - 
1 /2)* ( ( r  -  e ) *w -  r  +  d) ) *b*a^2 -  ( ( ( -2*z  -  2* i  +  2*p)*w^2 +  (z  +  2* i  -  2*
p)*w -  z  +  c  -  i ) *b + z* (Y*(w -  1)*q + ( r  -  2*d + e)*w -  r  +  d) )*q*a -  z*
q^2*(z -  c  + i ) ) / (4*( (w -  1 /2)^2*b*a -  z*q/4)*( -a*b + q*z))  -  i * ( -q*( -2*w^2
+ 2*w -  1)*b*a -  z*q^2)/(4*((w -  1/2)^2*b*a -  z*q/4)*(-a*b + q*z))  -  e*(2*
(w - 1/2)*w*a*b^2 - z*q*w*b)/(4*((w - 1/2)^2*b*a - z*q/4)*(-a*b + q*z))=0,-
i*(2*b*(w - 1/2)*w*a^2 - q*w*z*a)/(4*((w - 1/2)^2*b*a - z*q/4)*(-a*b + q*z)
)  +  Y  -  ( -2* (Y*w*(w -  1 /2 ) *a  +  ( (1  -  w)*z ) /2  -  (w -  1 /2 ) * ( ( i  -  p ) *w -  c  +  
p))*a*b^2 + 2*z*(((Y*q + e - r)*w^2 + (-Y*q/2 + r -  e)*w + Y*q/2 - d/2 + 
e/2)*a -  ( ( (w -  1)*z + ( -2*c + i  + p)*w + c -  p)*q) /2)*b -  z^2*q*(Y*q -  d +
e)) /(4*((w -  1/2)^2*b*a -  z*q/4)*(-a*b + q*z))  -  e*(2*z*(w^2 -  w + 1/2)*a*b
- z^2*q)/(4*((w -  1/2)^2*b*a -  z*q/4)*(-a*b + q*z))=0};
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( 4 )( 4 )
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vars:={p,r , i ,e} ;
e

solve(eqns,{p,r, i ,e});

e
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map( simplify, (11) ) ;
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(13)(13)

( 9 )( 9 )

( 7 )( 7 )

( 3 )( 3 )
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(11)(11)

>  >  

( 4 )( 4 )

>  >  

(12)(12)

subs(p=(-4*(Y*(w - 1/2)*(w - 1)*a + (-c + z/2)*w + c/2 - z/2)*w*a*(w - 1/2)
*b^3 + (-4*(w - 1)*Y*(w - 1/2)^2*a^3 + 4*(w^3*z - 2*w^2*z + (c + (3*z)/2)*w
- c/2 -  z/2)*(w -  1/2)*a^2 + 2*(Y*q*w -  Y*q + d)*w*z*(w -  1/2)*a -  2*((c -  
z/2)*w - c/2 + z/2)*w*q*z)*b^2 + 6*((w^2 - w + 1/2)*((Y*q - (2*d)/3)*w - Y*
q + d/3)*a^2 - ((c + z/3)*w^2 + (-c -  z/2)*w + c/2 + z/6)*q*a - d*q*w*z/6)*
z*b - 2*(((Y*q - d)*w - Y*q + d/2)*a - c*q)*q*z^2)/(4*w*a*(w - 1/2)^2*b^3 +
4*((w^2 + 1)*(w - 1/2)*a^2 - q*w*z/2)*(w - 1/2)*b^2 + 4*(w*(w - 1/2)^2*a^2 
- 13*(w^2 - 12/13*w + 5/13)*q*z/4)*a*b - 2*((w^2 - 1/2*w)*a^2 - 2*z*q)*q*
z),x=(c+a*(w*y+(1-w)*n)-p)/z);
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( 7 )( 7 )

( 3 )( 3 )

( 5 )( 5 )
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( 4 )( 4 )

(12)(12)

(14)(14)

subs(i=(-4*(Y*(w - 1/2)*(w - 1)*a + (-c + z/2)*w + c/2 -  z/2)*w*a*(w - 1/2)
*b^3 + (-4*(w - 1)*Y*(w - 1/2)^2*a^3 + 4*(w^3*z - 2*w^2*z + (c + (3*z)/2)*w
- c/2 -  z/2)*(w -  1/2)*a^2 + 2*(Y*q*w -  Y*q + d)*w*z*(w -  1/2)*a -  2*((c -  
z/2)*w - c/2 + z/2)*w*q*z)*b^2 + 6*((w^2 - w + 1/2)*((Y*q - (2*d)/3)*w - Y*
q + d/3)*a^2 - ((c + z/3)*w^2 + (-c -  z/2)*w + c/2 + z/6)*q*a - d*q*w*z/6)*
z*b - 2*(((Y*q - d)*w - Y*q + d/2)*a - c*q)*q*z^2)/(4*w*a*(w - 1/2)^2*b^3 +
4*((w^2 + 1)*(w - 1/2)*a^2 - q*w*z/2)*(w - 1/2)*b^2 + 4*(w*(w - 1/2)^2*a^2 
- 13*(w^2 - 12/13*w + 5/13)*q*z/4)*a*b - 2*((w^2 - 1/2*w)*a^2 - 2*z*q)*q*
z),m=1-(c+a*(Y+(w-1)*y-w*n)-i)/z);
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>  >  

(12)(12)

(14)(14)

subs(r=(-2*((2*w^2 - 3*w + 1)*b + (Y*q - 2*d)*w - Y*q + d)*w*b*(w - 1/2)*
a^3 + ((-4*w^3 + 8*w^2 - 5*w + 1)*b^3 + 4*(Y*q*w^3 - 2*Y*q*w^2 + ((3*Y*q)/2
+ d)*w - Y*q/2 - d/2)*(w - 1/2)*b^2 + 2*(w*z + c - z)*w*q*(w - 1/2)*b + w*
q*((Y*q - 2*d)*w - Y*q + d)*z)*a^2 - 2*q*(2*(w^2 - w + 1/2)*((c -  (3*z)/2)*
w - c/2 + (3*z)/2)*b^2 + ((Y*q + 3*d)*w^2 + (-(3*Y*q)/2 - 3*d)*w + Y*q/2 + 
(3*d)/2)*z*b + c*q*w*z/2)*a + 2*q^2*(((c -  z)*w - c/2 + z)*b + d*z)*z)/(4*
w*b*(w - 1/2)^2*a^3 + 4*((w^2 + 1)*(w - 1/2)*b^2 - q*w*z/2)*(w - 1/2)*a^2 +
4*b*(w*(w - 1/2)^2*b^2 - 13*(w^2 - 12/13*w + 5/13)*q*z/4)*a - 2*q*((w^2 - 
1/2*w)*b^2 - 2*z*q)*z),y=(d+b*(w*x+(1-w)*m)-r)/q);
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(15)(15)
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>  >  
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( 4 )( 4 )

(12)(12)

(14)(14)

subs(e=(-2*((2*w^2 - 3*w + 1)*b + (Y*q - 2*d)*w - Y*q + d)*w*b*(w - 1/2)*
a^3 + ((-4*w^3 + 8*w^2 - 5*w + 1)*b^3 + 4*(Y*q*w^3 - 2*Y*q*w^2 + ((3*Y*q)/2
+ d)*w - Y*q/2 - d/2)*(w - 1/2)*b^2 + 2*(w*z + c - z)*w*q*(w - 1/2)*b + w*
q*((Y*q - 2*d)*w - Y*q + d)*z)*a^2 - 2*q*(2*(w^2 - w + 1/2)*((c -  (3*z)/2)*
w - c/2 + (3*z)/2)*b^2 + ((Y*q + 3*d)*w^2 + (-(3*Y*q)/2 - 3*d)*w + Y*q/2 + 
(3*d)/2)*z*b + c*q*w*z/2)*a + 2*q^2*(((c -  z)*w - c/2 + z)*b + d*z)*z)/(4*
w*b*(w - 1/2)^2*a^3 + 4*((w^2 + 1)*(w - 1/2)*b^2 - q*w*z/2)*(w - 1/2)*a^2 +
4*b*(w*(w - 1/2)^2*b^2 - 13*(w^2 - 12/13*w + 5/13)*q*z/4)*a - 2*q*((w^2 - 
1/2*w)*b^2 - 2*z*q)*z),n=Y-(d+b*(1+(w-1)*x-w*m)-e)/q);

eqns:={x = (c + a*(w*y + (1 -  w)*n) -  ( -4*(Y*(w -  1/2)*(w -  1)*a + (-c + 
z/2)*w + c/2 - z/2)*w*a*(w - 1/2)*b^3 + (-4*(w - 1)*Y*(w - 1/2)^2*a^3 + 4*
(w^3*z - 2*w^2*z + (c + (3*z)/2)*w - c/2 - z/2)*(w - 1/2)*a^2 + 2*(Y*q*w - 



(13)(13)

( 9 )( 9 )

( 7 )( 7 )
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>  >  

>  >  

( 4 )( 4 )

(12)(12)

(14)(14)

Y*q + d)*w*z*(w - 1/2)*a - 2*((c - z/2)*w - c/2 + z/2)*w*q*z)*b^2 + 6*((w^2
- w + 1/2)*((q*Y -  (2*d)/3)*w -  q*Y + d/3)*a^2 -  ( (c + z/3)*w^2 + (-c -  
z/2)*w + c/2 + z/6)*q*a - d*q*w*z/6)*z*b - 2*(((Y*q - d)*w - q*Y + d/2)*a -
c*q)*q*z^2)/(4*w*a*(w - 1/2)^2*b^3 + 4*((w^2 + 1)*(w - 1/2)*a^2 - q*w*z/2)*
(w - 1/2)*b^2 + 4*(w*(w - 1/2)^2*a^2 - 13*(w^2 - 12/13*w + 5/13)*q*z/4)*a*b
- 2*((w^2 - 1/2*w)*a^2 - 2*q*z)*q*z))/z,m = 1 -  (c + a*(Y + (w - 1)*y -  w*
n)  -  ( -4*(Y*(w -  1 /2)* (w -  1)*a + ( -c + z /2)*w + c/2 -  z /2)*w*a*(w -  1 /2)*
b^3 + (-4*(w - 1)*Y*(w - 1/2)^2*a^3 + 4*(w^3*z - 2*w^2*z + (c + (3*z)/2)*w 
-  c/2 -  z/2)*(w -  1/2)*a^2 + 2*(Y*q*w -  Y*q + d)*w*z*(w -  1/2)*a -  2*((c -  
z/2)*w - c/2 + z/2)*w*q*z)*b^2 + 6*((w^2 - w + 1/2)*((q*Y - (2*d)/3)*w - q*
Y + d/3)*a^2 - ((c + z/3)*w^2 + (-c -  z/2)*w + c/2 + z/6)*q*a - d*q*w*z/6)*
z*b - 2*(((Y*q - d)*w - q*Y + d/2)*a - c*q)*q*z^2)/(4*w*a*(w - 1/2)^2*b^3 +
4*((w^2 + 1)*(w - 1/2)*a^2 - q*w*z/2)*(w - 1/2)*b^2 + 4*(w*(w - 1/2)^2*a^2 
- 13*(w^2 - 12/13*w + 5/13)*q*z/4)*a*b - 2*((w^2 - 1/2*w)*a^2 - 2*q*z)*q*z)
)/z,y = (d + b*(w*x + (1 - w)*m) - (-2*((2*w^2 - 3*w + 1)*b + (Y*q - 2*d)*w
- q*Y + d)*w*b*(w - 1/2)*a^3 + ((-4*w^3 + 8*w^2 - 5*w + 1)*b^3 + 4*(Y*q*w^3
- 2*Y*q*w^2 + ((3*q*Y)/2 + d)*w - q*Y/2 - d/2)*(w - 1/2)*b^2 + 2*(w*z + c -
z)*w*q*(w - 1/2)*b + w*q*((Y*q - 2*d)*w - q*Y + d)*z)*a^2 - 2*q*(2*(w^2 - w
+ 1/2)*((c -  (3*z)/2)*w - c/2 + (3*z)/2)*b^2 + ((Y*q + 3*d)*w^2 + (-(3*q*Y)
/2 - 3*d)*w + q*Y/2 + (3*d)/2)*z*b + c*q*w*z/2)*a + 2*q^2*(((c - z)*w - c/2
+ z)*b + d*z)*z)/(4*w*b*(w - 1/2)^2*a^3 + 4*((w^2 + 1)*(w - 1/2)*b^2 - q*w*
z/2)*(w - 1/2)*a^2 + 4*b*(w*(w - 1/2)^2*b^2 - 13*(w^2 - 12/13*w + 5/13)*q*
z/4)*a -  2*q*((w^2 -  1/2*w)*b^2 -  2*q*z)*z)) /q,n = Y -  (d + b*(1 + (w -  1)*
x - w*m) - (-2*((2*w^2 - 3*w + 1)*b + (Y*q - 2*d)*w - q*Y + d)*w*b*(w - 
1/2)*a^3 + ((-4*w^3 + 8*w^2 - 5*w + 1)*b^3 + 4*(Y*q*w^3 - 2*Y*q*w^2 + ((3*
q*Y)/2 + d)*w - q*Y/2 - d/2)*(w - 1/2)*b^2 + 2*(w*z + c - z)*w*q*(w - 1/2)*
b + w*q*((Y*q - 2*d)*w - q*Y + d)*z)*a^2 - 2*q*(2*(w^2 - w + 1/2)*((c - (3*
z)/2)*w - c/2 + (3*z)/2)*b^2 + ((Y*q + 3*d)*w^2 + (-(3*q*Y)/2 - 3*d)*w + q*
Y/2 + (3*d)/2)*z*b + c*q*w*z/2)*a + 2*q^2*(((c - z)*w - c/2 + z)*b + d*z)*
z)/(4*w*b*(w - 1/2)^2*a^3 + 4*((w^2 + 1)*(w - 1/2)*b^2 - q*w*z/2)*(w - 1/2)
*a^2 + 4*b*(w*(w - 1/2)^2*b^2 - 13*(w^2 - 12/13*w + 5/13)*q*z/4)*a - 2*q*(
(w^2 - 1/2*w)*b^2 - 2*q*z)*z))/q};



(13)(13)

( 9 )( 9 )

( 7 )( 7 )

( 3 )( 3 )

( 5 )( 5 )

(11)(11)

(15)(15)

(17)(17)

>  >  

>  >  

( 4 )( 4 )

(12)(12)

(14)(14)



(13)(13)

( 9 )( 9 )

( 7 )( 7 )

( 3 )( 3 )

( 5 )( 5 )

(11)(11)

(15)(15)

(17)(17)

>  >  

>  >  

( 4 )( 4 )

(12)(12)

(14)(14)



(13)(13)

( 9 )( 9 )

( 7 )( 7 )

( 3 )( 3 )

( 5 )( 5 )

(11)(11)

(15)(15)

(17)(17)

>  >  

>  >  

( 4 )( 4 )

(12)(12)

(14)(14)



(13)(13)

( 9 )( 9 )

( 7 )( 7 )

( 3 )( 3 )

( 5 )( 5 )

(11)(11)

(15)(15)

(17)(17)

>  >  

>  >  

( 4 )( 4 )

(12)(12)

(14)(14)



(13)(13)

(19)(19)

>  >  

( 9 )( 9 )

( 7 )( 7 )

( 3 )( 3 )

( 5 )( 5 )

(11)(11)

>  >  

(15)(15)

(17)(17)

>  >  

>  >  

(18)(18)

( 4 )( 4 )

(12)(12)

(14)(14)

vars:={x,y,m,n};

solve(eqns,{x,y,m,n});



(13)(13)

(19)(19)

( 9 )( 9 )

( 7 )( 7 )

( 3 )( 3 )

( 5 )( 5 )

(11)(11)

(15)(15)

(17)(17)

>  >  

>  >  

( 4 )( 4 )

(12)(12)

(14)(14)



>  >  

(13)(13)

(19)(19)

( 9 )( 9 )

( 7 )( 7 )

( 3 )( 3 )

( 5 )( 5 )

(11)(11)

(20)(20)

(15)(15)

(17)(17)

>  >  

>  >  

( 4 )( 4 )

(12)(12)

(14)(14)

map( simplify, (19) ) ;



>  >  

(13)(13)

(19)(19)

( 9 )( 9 )

( 7 )( 7 )

( 3 )( 3 )

( 5 )( 5 )

(11)(11)

(20)(20)

(15)(15)

(17)(17)

>  >  

>  >  

( 4 )( 4 )

(12)(12)

(14)(14)



>  >  

(13)(13)

(19)(19)

( 9 )( 9 )

( 7 )( 7 )

( 3 )( 3 )

( 5 )( 5 )

(11)(11)

(20)(20)

(15)(15)

(17)(17)

>  >  

(21)(21)

>  >  

( 4 )( 4 )

>  >  

(12)(12)

(14)(14)

subs(a=0.6,b=1.5,z=1.9,q=2,c=1.6,d=1.6,Y=1,x = (3*((2/3*w^4 - w^3 + 1/3*
w^2)*b + (Y*q - (2*d)/3)*w^3 + (-(5*Y*q)/3 + d/3)*w^2 + Y*q*w - Y*q/3)*b*
a^2 + ((2*w^3 - 3*w^2 + w)*b^3 - 2*d*(w - 1/2)*w*b^2 - 3*q*((c + (2*z)/3)*
w^2 + (-(2*c)/3 -  z)*w + c/3 + z/3)*b -  2*((Y*q -  d)*w - Y*q + d/2)*q*z)*a 
- ((w^2 - w)*b^2 - d*w*b - 2*c*q)*q*z)/(4*w*b*(w - 1/2)^2*a^3 + 4*((w^2 + 
1)*(w - 1/2)*b^2 - q*w*z/2)*(w - 1/2)*a^2 + 4*b*(w*(w - 1/2)^2*b^2 - 13*
(w^2 - 12/13*w + 5/13)*q*z/4)*a - 2*q*((w^2 - 1/2*w)*b^2 - 2*z*q)*z));



>  >  

(13)(13)

(22)(22)

( 7 )( 7 )

( 3 )( 3 )

(15)(15)

(17)(17)

>  >  

(21)(21)

( 4 )( 4 )

(14)(14)

(25)(25)

(19)(19)

>  >  

( 9 )( 9 )

( 5 )( 5 )

(11)(11)

(20)(20)

>  >  

>  >  

(23)(23)

>  >  

>  >  

(24)(24)

(12)(12)

simplify((21))

subs(a=0.6,b=1.5,z=1.9,q=2,c=1.6,d=1.6,Y=1,y = (2*a*((w - 1)*Y*(w - 1/2)*
w^2*a + (-c + (3*z)/2)*w^3 + (c/2 - (5*z)/2)*w^2 + (3*w*z)/2 - z/2)*b^2 + 
(2*(w - 1)*Y*(w - 1/2)*w*a^3 - 2*c*(w - 1/2)*w*a^2 - 2*z*((Y*q + (3*d)/2)*
w^2 + (-(3*Y*q)/2 -  d)*w + Y*q/2 + d/2)*a + 2*q*((c -  z)*w - c/2 + z)*z)*b 
- (w*Y*(w - 1)*a^2 - c*w*a - 2*d*z)*q*z)/(4*w*a*(w - 1/2)^2*b^3 + 4*((w^2 +
1)*(w - 1/2)*a^2 - q*w*z/2)*(w - 1/2)*b^2 + 4*(w*(w - 1/2)^2*a^2 - 13*(w^2 
- 12/13*w + 5/13)*q*z/4)*a*b - 2*((w^2 - 1/2*w)*a^2 - 2*z*q)*q*z));

simplify((23))

subs(a=0.6,b=1.5,z=1.9,q=2,c=1.6,d=1.6,Y=1,Pi=(-4*(Y*(w -  1/2)*(w -  1)*a +
(-c + z/2)*w + c/2 - z/2)*w*a*(w - 1/2)*b^3 + (-4*(w - 1)*Y*(w - 1/2)^2*a^3
+ 4*(w^3*z - 2*w^2*z + (c + (3*z)/2)*w - c/2 - z/2)*(w - 1/2)*a^2 + 2*(Y*q*
w - Y*q + d)*w*z*(w - 1/2)*a -  2*((c -  z/2)*w - c/2 + z/2)*w*q*z)*b^2 + 6*(
(w^2 - w + 1/2)*((Y*q - (2*d)/3)*w - Y*q + d/3)*a^2 - ((c + z/3)*w^2 + (-c 
-  z/2)*w + c/2 + z/6)*q*a - d*q*w*z/6)*z*b - 2*(((Y*q - d)*w - Y*q + d/2)*a
- c*q)*q*z^2)/(4*w*a*(w - 1/2)^2*b^3 + 4*((w^2 + 1)*(w - 1/2)*a^2 - q*w*
z/2)*(w - 1/2)*b^2 + 4*(w*(w - 1/2)^2*a^2 - 13*(w^2 - 12/13*w + 5/13)*q*
z/4)*a*b - 2*((w^2 - 1/2*w)*a^2 - 2*z*q)*q*z)*(3*((2/3*w^4 - w^3 + 1/3*w^2)
*b + (Y*q - (2*d)/3)*w^3 + (-(5*Y*q)/3 + d/3)*w^2 + Y*q*w - Y*q/3)*b*a^2 + 
((2*w^3 - 3*w^2 + w)*b^3 - 2*d*(w - 1/2)*w*b^2 - 3*q*((c + (2*z)/3)*w^2 + 
( - (2*c) /3  -  z)*w + c/3 + z /3)*b -  2*( (Y*q -  d)*w -  Y*q + d/2)*q*z)*a -  (
(w^2 - w)*b^2 - d*w*b - 2*c*q)*q*z)/(4*w*b*(w - 1/2)^2*a^3 + 4*((w^2 + 1)*
(w - 1/2)*b^2 - q*w*z/2)*(w - 1/2)*a^2 + 4*b*(w*(w - 1/2)^2*b^2 - 13*(w^2 -



>  >  

(13)(13)

( 7 )( 7 )

( 3 )( 3 )

(15)(15)

(17)(17)

(21)(21)

( 4 )( 4 )

(14)(14)

(25)(25)

(19)(19)

( 9 )( 9 )

( 5 )( 5 )

(11)(11)

(20)(20)

>  >  

>  >  

>  >  

(12)(12)

12/13*w + 5/13)*q*z/4)*a - 2*q*((w^2 - 1/2*w)*b^2 - 2*z*q)*z)+(-2*((2*w^2 -
3*w + 1)*b + (Y*q - 2*d)*w - Y*q + d)*w*b*(w - 1/2)*a^3 + ((-4*w^3 + 8*w^2 
- 5*w + 1)*b^3 + 4*(Y*q*w^3 - 2*Y*q*w^2 + ((3*Y*q)/2 + d)*w - Y*q/2 - d/2)*
(w - 1/2)*b^2 + 2*(w*z + c - z)*w*q*(w - 1/2)*b + w*q*((Y*q - 2*d)*w - Y*q 
+ d)*z)*a^2 -  2*q*(2*(w^2 -  w + 1/2)*((c -  (3*z)/2)*w -  c/2 + (3*z)/2)*b^2 
+ ((Y*q + 3*d)*w^2 + (-(3*Y*q)/2 - 3*d)*w + Y*q/2 + (3*d)/2)*z*b + c*q*w*
z/2)*a + 2*q^2*(((c - z)*w - c/2 + z)*b + d*z)*z)/(4*w*b*(w - 1/2)^2*a^3 + 
4*((w^2 + 1)*(w - 1/2)*b^2 - q*w*z/2)*(w - 1/2)*a^2 + 4*b*(w*(w - 1/2)^2*
b^2 - 13*(w^2 - 12/13*w + 5/13)*q*z/4)*a - 2*q*((w^2 - 1/2*w)*b^2 - 2*z*q)*
z)*(2*a*((w -  1)*Y*(w -  1/2)*w^2*a + (-c + (3*z)/2)*w^3 + (c/2 -  (5*z)/2)*
w^2 + (3*w*z)/2 - z/2)*b^2 + (2*(w - 1)*Y*(w - 1/2)*w*a^3 - 2*c*(w - 1/2)*
w*a^2 - 2*z*((Y*q + (3*d)/2)*w^2 + (-(3*Y*q)/2 - d)*w + Y*q/2 + d/2)*a + 2*
q*((c -  z)*w - c/2 + z)*z)*b -  (w*Y*(w - 1)*a^2 -  c*w*a -  2*d*z)*q*z)/(4*w*
a*(w - 1/2)^2*b^3 + 4*((w^2 + 1)*(w - 1/2)*a^2 - q*w*z/2)*(w - 1/2)*b^2 + 
4*(w*(w - 1/2)^2*a^2 - 13*(w^2 - 12/13*w + 5/13)*q*z/4)*a*b - 2*((w^2 - 
1/2*w)*a^2 - 2*z*q)*q*z));



>  >  

(26)(26)

(13)(13)

>  >  

( 7 )( 7 )

( 3 )( 3 )

(15)(15)

(17)(17)

(28)(28)

(21)(21)

(27)(27)

( 4 )( 4 )

>  >  

>  >  

(14)(14)

(25)(25)

(19)(19)

( 9 )( 9 )

( 5 )( 5 )

(11)(11)

(20)(20)

>  >  

>  >  

>  >  

>  >  

(12)(12)

(29)(29)

subs(a=1.5,b=0.6,z=1.9,q=2,c=1.6,d=1.6,Y=1,x = (3*((2/3*w^4 - w^3 + 1/3*
w^2)*b + (Y*q - (2*d)/3)*w^3 + (-(5*Y*q)/3 + d/3)*w^2 + Y*q*w - Y*q/3)*b*
a^2 + ((2*w^3 - 3*w^2 + w)*b^3 - 2*d*(w - 1/2)*w*b^2 - 3*q*((c + (2*z)/3)*
w^2 + (-(2*c)/3 -  z)*w + c/3 + z/3)*b -  2*((Y*q -  d)*w - Y*q + d/2)*q*z)*a 
- ((w^2 - w)*b^2 - d*w*b - 2*c*q)*q*z)/(4*w*b*(w - 1/2)^2*a^3 + 4*((w^2 + 
1)*(w - 1/2)*b^2 - q*w*z/2)*(w - 1/2)*a^2 + 4*b*(w*(w - 1/2)^2*b^2 - 13*
(w^2 - 12/13*w + 5/13)*q*z/4)*a - 2*q*((w^2 - 1/2*w)*b^2 - 2*z*q)*z));

subs(a=1.5,b=0.6,z=1.9,q=2,c=1.6,d=1.6,Y=1,y = (2*a*((w - 1)*Y*(w - 1/2)*
w^2*a + (-c + (3*z)/2)*w^3 + (c/2 - (5*z)/2)*w^2 + (3*w*z)/2 - z/2)*b^2 + 



>  >  

(13)(13)

( 7 )( 7 )

( 3 )( 3 )

>  >  

(15)(15)

(17)(17)

(21)(21)

>  >  

( 4 )( 4 )

(31)(31)

>  >  

(14)(14)

(25)(25)

(19)(19)

( 9 )( 9 )

(30)(30)

( 5 )( 5 )

(11)(11)

(20)(20)

>  >  

>  >  

>  >  

(12)(12)

(29)(29)

(2*(w - 1)*Y*(w - 1/2)*w*a^3 - 2*c*(w - 1/2)*w*a^2 - 2*z*((Y*q + (3*d)/2)*
w^2 + (-(3*Y*q)/2 -  d)*w + Y*q/2 + d/2)*a + 2*q*((c -  z)*w - c/2 + z)*z)*b 
- (w*Y*(w - 1)*a^2 - c*w*a - 2*d*z)*q*z)/(4*w*a*(w - 1/2)^2*b^3 + 4*((w^2 +
1)*(w - 1/2)*a^2 - q*w*z/2)*(w - 1/2)*b^2 + 4*(w*(w - 1/2)^2*a^2 - 13*(w^2 
- 12/13*w + 5/13)*q*z/4)*a*b - 2*((w^2 - 1/2*w)*a^2 - 2*z*q)*q*z));

subs(a=1.5,b=0.6,z=1.9,q=2,c=1.6,d=1.6,Y=1,Pi=(-4*(Y*(w -  1/2)*(w -  1)*a +
(-c + z/2)*w + c/2 - z/2)*w*a*(w - 1/2)*b^3 + (-4*(w - 1)*Y*(w - 1/2)^2*a^3
+ 4*(w^3*z - 2*w^2*z + (c + (3*z)/2)*w - c/2 - z/2)*(w - 1/2)*a^2 + 2*(Y*q*
w - Y*q + d)*w*z*(w - 1/2)*a -  2*((c -  z/2)*w - c/2 + z/2)*w*q*z)*b^2 + 6*(
(w^2 - w + 1/2)*((Y*q - (2*d)/3)*w - Y*q + d/3)*a^2 - ((c + z/3)*w^2 + (-c 
-  z/2)*w + c/2 + z/6)*q*a - d*q*w*z/6)*z*b - 2*(((Y*q - d)*w - Y*q + d/2)*a
- c*q)*q*z^2)/(4*w*a*(w - 1/2)^2*b^3 + 4*((w^2 + 1)*(w - 1/2)*a^2 - q*w*
z/2)*(w - 1/2)*b^2 + 4*(w*(w - 1/2)^2*a^2 - 13*(w^2 - 12/13*w + 5/13)*q*
z/4)*a*b - 2*((w^2 - 1/2*w)*a^2 - 2*z*q)*q*z)*(3*((2/3*w^4 - w^3 + 1/3*w^2)
*b + (Y*q - (2*d)/3)*w^3 + (-(5*Y*q)/3 + d/3)*w^2 + Y*q*w - Y*q/3)*b*a^2 + 
((2*w^3 - 3*w^2 + w)*b^3 - 2*d*(w - 1/2)*w*b^2 - 3*q*((c + (2*z)/3)*w^2 + 
( - (2*c) /3  -  z)*w + c/3 + z /3)*b -  2*( (Y*q -  d)*w -  Y*q + d/2)*q*z)*a -  (
(w^2 - w)*b^2 - d*w*b - 2*c*q)*q*z)/(4*w*b*(w - 1/2)^2*a^3 + 4*((w^2 + 1)*
(w - 1/2)*b^2 - q*w*z/2)*(w - 1/2)*a^2 + 4*b*(w*(w - 1/2)^2*b^2 - 13*(w^2 -
12/13*w + 5/13)*q*z/4)*a - 2*q*((w^2 - 1/2*w)*b^2 - 2*z*q)*z)+(-2*((2*w^2 -
3*w + 1)*b + (Y*q - 2*d)*w - Y*q + d)*w*b*(w - 1/2)*a^3 + ((-4*w^3 + 8*w^2 
- 5*w + 1)*b^3 + 4*(Y*q*w^3 - 2*Y*q*w^2 + ((3*Y*q)/2 + d)*w - Y*q/2 - d/2)*
(w - 1/2)*b^2 + 2*(w*z + c - z)*w*q*(w - 1/2)*b + w*q*((Y*q - 2*d)*w - Y*q 
+ d)*z)*a^2 -  2*q*(2*(w^2 -  w + 1/2)*((c -  (3*z)/2)*w -  c/2 + (3*z)/2)*b^2 
+ ((Y*q + 3*d)*w^2 + (-(3*Y*q)/2 - 3*d)*w + Y*q/2 + (3*d)/2)*z*b + c*q*w*
z/2)*a + 2*q^2*(((c - z)*w - c/2 + z)*b + d*z)*z)/(4*w*b*(w - 1/2)^2*a^3 + 
4*((w^2 + 1)*(w - 1/2)*b^2 - q*w*z/2)*(w - 1/2)*a^2 + 4*b*(w*(w - 1/2)^2*
b^2 - 13*(w^2 - 12/13*w + 5/13)*q*z/4)*a - 2*q*((w^2 - 1/2*w)*b^2 - 2*z*q)*
z)*(2*a*((w -  1)*Y*(w -  1/2)*w^2*a + (-c + (3*z)/2)*w^3 + (c/2 -  (5*z)/2)*
w^2 + (3*w*z)/2 - z/2)*b^2 + (2*(w - 1)*Y*(w - 1/2)*w*a^3 - 2*c*(w - 1/2)*
w*a^2 - 2*z*((Y*q + (3*d)/2)*w^2 + (-(3*Y*q)/2 - d)*w + Y*q/2 + d/2)*a + 2*
q*((c -  z)*w - c/2 + z)*z)*b -  (w*Y*(w - 1)*a^2 -  c*w*a -  2*d*z)*q*z)/(4*w*



>  >  

(13)(13)

( 7 )( 7 )

( 3 )( 3 )

>  >  

(15)(15)

(17)(17)

(21)(21)

( 4 )( 4 )

(31)(31)

>  >  

(14)(14)

(25)(25)

(19)(19)

( 9 )( 9 )

( 5 )( 5 )

(11)(11)

(20)(20)

>  >  

>  >  

>  >  

(12)(12)

(29)(29)

a*(w - 1/2)^2*b^3 + 4*((w^2 + 1)*(w - 1/2)*a^2 - q*w*z/2)*(w - 1/2)*b^2 + 
4*(w*(w - 1/2)^2*a^2 - 13*(w^2 - 12/13*w + 5/13)*q*z/4)*a*b - 2*((w^2 - 
1/2*w)*a^2 - 2*z*q)*q*z));



>  >  

(13)(13)

(34)(34)

>  >  

( 7 )( 7 )

( 3 )( 3 )

>  >  

(15)(15)

(17)(17)

(21)(21)

( 4 )( 4 )

(31)(31)

>  >  

(33)(33)

(14)(14)

(25)(25)

(19)(19)

( 9 )( 9 )

( 5 )( 5 )

(11)(11)

>  >  

(20)(20)

>  >  

>  >  

>  >  

>  >  

(35)(35)

(12)(12)

>  >  

(32)(32)

(29)(29)

subs(a=1.1,b=0.9,z=1.9,q=2,c=1.6,d=1.6,Y=1,p = (-4*(Y*(w - 1/2)*(w - 1)*a 
+ (-c + z/2)*w + c/2 -  z/2)*w*a*(w - 1/2)*b^3 + (-4*(w - 1)*Y*(w - 1/2)^2*
a^3 + 4*(w^3*z - 2*w^2*z + (c + (3*z)/2)*w - c/2 - z/2)*(w - 1/2)*a^2 + 2*
(Y*q*w - Y*q + d)*w*z*(w - 1/2)*a - 2*((c - z/2)*w - c/2 + z/2)*w*q*z)*b^2 
+ 6*((w^2 - w + 1/2)*((Y*q - (2*d)/3)*w - Y*q + d/3)*a^2 - ((c + z/3)*w^2 +
(-c -  z/2)*w + c/2 + z/6)*q*a -  d*q*w*z/6)*z*b -  2*(((Y*q -  d)*w -  Y*q + 
d/2)*a - c*q)*q*z^2)/(4*w*a*(w - 1/2)^2*b^3 + 4*((w^2 + 1)*(w - 1/2)*a^2 - 
q*w*z/2)*(w - 1/2)*b^2 + 4*(w*(w - 1/2)^2*a^2 - 13*(w^2 - 12/13*w + 5/13)*
q*z/4)*a*b - 2*((w^2 - 1/2*w)*a^2 - 2*z*q)*q*z));

subs(a=1.1,b=0.9,z=1.9,q=2,c=1.6,d=1.6,Y=1,r = (-2*((2*w^2 - 3*w + 1)*b + 
(Y*q - 2*d)*w - Y*q + d)*w*b*(w - 1/2)*a^3 + ((-4*w^3 + 8*w^2 - 5*w + 1)*
b^3 + 4*(Y*q*w^3 - 2*Y*q*w^2 + ((3*Y*q)/2 + d)*w - Y*q/2 - d/2)*(w - 1/2)*
b^2 + 2*(w*z + c - z)*w*q*(w - 1/2)*b + w*q*((Y*q - 2*d)*w - Y*q + d)*z)*
a^2 -  2*q*(2*(w^2 - w + 1/2)*((c -  (3*z)/2)*w - c/2 + (3*z)/2)*b^2 + ((Y*q 



>  >  

(13)(13)

>  >  

( 7 )( 7 )

( 3 )( 3 )

>  >  

(15)(15)

(17)(17)

(36)(36)

>  >  

(21)(21)

( 4 )( 4 )

(31)(31)

>  >  

(14)(14)

>  >  

(25)(25)

(19)(19)

( 9 )( 9 )

( 5 )( 5 )

(11)(11)

(20)(20)

>  >  

>  >  

(37)(37)

>  >  

(35)(35)

(12)(12)

(29)(29)

+ 3*d)*w^2 + (-(3*Y*q)/2 - 3*d)*w + Y*q/2 + (3*d)/2)*z*b + c*q*w*z/2)*a + 
2*q^2*(((c - z)*w - c/2 + z)*b + d*z)*z)/(4*w*b*(w - 1/2)^2*a^3 + 4*((w^2 +
1)*(w - 1/2)*b^2 - q*w*z/2)*(w - 1/2)*a^2 + 4*b*(w*(w - 1/2)^2*b^2 - 13*
(w^2 - 12/13*w + 5/13)*q*z/4)*a - 2*q*((w^2 - 1/2*w)*b^2 - 2*z*q)*z));

subs(a=1.1,b=0.9,z=1.9,q=2,c=1.6,d=1.6,Y=1,Pi=(-4*(Y*(w -  1/2)*(w -  1)*a +
(-c + z/2)*w + c/2 - z/2)*w*a*(w - 1/2)*b^3 + (-4*(w - 1)*Y*(w - 1/2)^2*a^3
+ 4*(w^3*z - 2*w^2*z + (c + (3*z)/2)*w - c/2 - z/2)*(w - 1/2)*a^2 + 2*(Y*q*
w - Y*q + d)*w*z*(w - 1/2)*a -  2*((c -  z/2)*w - c/2 + z/2)*w*q*z)*b^2 + 6*(
(w^2 - w + 1/2)*((Y*q - (2*d)/3)*w - Y*q + d/3)*a^2 - ((c + z/3)*w^2 + (-c 
-  z/2)*w + c/2 + z/6)*q*a - d*q*w*z/6)*z*b - 2*(((Y*q - d)*w - Y*q + d/2)*a
- c*q)*q*z^2)/(4*w*a*(w - 1/2)^2*b^3 + 4*((w^2 + 1)*(w - 1/2)*a^2 - q*w*
z/2)*(w - 1/2)*b^2 + 4*(w*(w - 1/2)^2*a^2 - 13*(w^2 - 12/13*w + 5/13)*q*
z/4)*a*b - 2*((w^2 - 1/2*w)*a^2 - 2*z*q)*q*z)*(3*((2/3*w^4 - w^3 + 1/3*w^2)
*b + (Y*q - (2*d)/3)*w^3 + (-(5*Y*q)/3 + d/3)*w^2 + Y*q*w - Y*q/3)*b*a^2 + 
((2*w^3 - 3*w^2 + w)*b^3 - 2*d*(w - 1/2)*w*b^2 - 3*q*((c + (2*z)/3)*w^2 + 
( - (2*c) /3  -  z)*w + c/3 + z /3)*b -  2*( (Y*q -  d)*w -  Y*q + d/2)*q*z)*a -  (
(w^2 - w)*b^2 - d*w*b - 2*c*q)*q*z)/(4*w*b*(w - 1/2)^2*a^3 + 4*((w^2 + 1)*
(w - 1/2)*b^2 - q*w*z/2)*(w - 1/2)*a^2 + 4*b*(w*(w - 1/2)^2*b^2 - 13*(w^2 -
12/13*w + 5/13)*q*z/4)*a - 2*q*((w^2 - 1/2*w)*b^2 - 2*z*q)*z)+(-2*((2*w^2 -
3*w + 1)*b + (Y*q - 2*d)*w - Y*q + d)*w*b*(w - 1/2)*a^3 + ((-4*w^3 + 8*w^2 
- 5*w + 1)*b^3 + 4*(Y*q*w^3 - 2*Y*q*w^2 + ((3*Y*q)/2 + d)*w - Y*q/2 - d/2)*
(w - 1/2)*b^2 + 2*(w*z + c - z)*w*q*(w - 1/2)*b + w*q*((Y*q - 2*d)*w - Y*q 
+ d)*z)*a^2 -  2*q*(2*(w^2 -  w + 1/2)*((c -  (3*z)/2)*w -  c/2 + (3*z)/2)*b^2 
+ ((Y*q + 3*d)*w^2 + (-(3*Y*q)/2 - 3*d)*w + Y*q/2 + (3*d)/2)*z*b + c*q*w*
z/2)*a + 2*q^2*(((c - z)*w - c/2 + z)*b + d*z)*z)/(4*w*b*(w - 1/2)^2*a^3 + 
4*((w^2 + 1)*(w - 1/2)*b^2 - q*w*z/2)*(w - 1/2)*a^2 + 4*b*(w*(w - 1/2)^2*
b^2 - 13*(w^2 - 12/13*w + 5/13)*q*z/4)*a - 2*q*((w^2 - 1/2*w)*b^2 - 2*z*q)*
z)*(2*a*((w -  1)*Y*(w -  1/2)*w^2*a + (-c + (3*z)/2)*w^3 + (c/2 -  (5*z)/2)*
w^2 + (3*w*z)/2 - z/2)*b^2 + (2*(w - 1)*Y*(w - 1/2)*w*a^3 - 2*c*(w - 1/2)*
w*a^2 - 2*z*((Y*q + (3*d)/2)*w^2 + (-(3*Y*q)/2 - d)*w + Y*q/2 + d/2)*a + 2*
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q*((c -  z)*w - c/2 + z)*z)*b -  (w*Y*(w - 1)*a^2 -  c*w*a -  2*d*z)*q*z)/(4*w*
a*(w - 1/2)^2*b^3 + 4*((w^2 + 1)*(w - 1/2)*a^2 - q*w*z/2)*(w - 1/2)*b^2 + 
4*(w*(w - 1/2)^2*a^2 - 13*(w^2 - 12/13*w + 5/13)*q*z/4)*a*b - 2*((w^2 - 
1/2*w)*a^2 - 2*z*q)*q*z));
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subs(a=0.9,b=1.1,z=2,q=1.9,c=1.6,d=1.7,Y=1,p = (-4*(Y*(w - 1/2)*(w - 1)*a 
+ (-c + z/2)*w + c/2 -  z/2)*w*a*(w - 1/2)*b^3 + (-4*(w - 1)*Y*(w - 1/2)^2*
a^3 + 4*(w^3*z - 2*w^2*z + (c + (3*z)/2)*w - c/2 - z/2)*(w - 1/2)*a^2 + 2*
(Y*q*w - Y*q + d)*w*z*(w - 1/2)*a - 2*((c - z/2)*w - c/2 + z/2)*w*q*z)*b^2 
+ 6*((w^2 - w + 1/2)*((Y*q - (2*d)/3)*w - Y*q + d/3)*a^2 - ((c + z/3)*w^2 +
(-c -  z/2)*w + c/2 + z/6)*q*a -  d*q*w*z/6)*z*b -  2*(((Y*q -  d)*w -  Y*q + 
d/2)*a - c*q)*q*z^2)/(4*w*a*(w - 1/2)^2*b^3 + 4*((w^2 + 1)*(w - 1/2)*a^2 - 
q*w*z/2)*(w - 1/2)*b^2 + 4*(w*(w - 1/2)^2*a^2 - 13*(w^2 - 12/13*w + 5/13)*
q*z/4)*a*b - 2*((w^2 - 1/2*w)*a^2 - 2*z*q)*q*z));

subs(a=0.9,b=1.1,z=2,q=1.9,c=1.6,d=1.7,Y=1,r = (-2*((2*w^2 - 3*w + 1)*b + 
(Y*q - 2*d)*w - Y*q + d)*w*b*(w - 1/2)*a^3 + ((-4*w^3 + 8*w^2 - 5*w + 1)*
b^3 + 4*(Y*q*w^3 - 2*Y*q*w^2 + ((3*Y*q)/2 + d)*w - Y*q/2 - d/2)*(w - 1/2)*
b^2 + 2*(w*z + c - z)*w*q*(w - 1/2)*b + w*q*((Y*q - 2*d)*w - Y*q + d)*z)*
a^2 -  2*q*(2*(w^2 - w + 1/2)*((c -  (3*z)/2)*w - c/2 + (3*z)/2)*b^2 + ((Y*q 
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+ 3*d)*w^2 + (-(3*Y*q)/2 - 3*d)*w + Y*q/2 + (3*d)/2)*z*b + c*q*w*z/2)*a + 
2*q^2*(((c - z)*w - c/2 + z)*b + d*z)*z)/(4*w*b*(w - 1/2)^2*a^3 + 4*((w^2 +
1)*(w - 1/2)*b^2 - q*w*z/2)*(w - 1/2)*a^2 + 4*b*(w*(w - 1/2)^2*b^2 - 13*
(w^2 - 12/13*w + 5/13)*q*z/4)*a - 2*q*((w^2 - 1/2*w)*b^2 - 2*z*q)*z));

subs(a=0.9,b=1.1,z=2,q=1.9,c=1.6,d=1.7,Y=1,Pi=(-4*(Y*(w -  1/2)*(w -  1)*a +
(-c + z/2)*w + c/2 - z/2)*w*a*(w - 1/2)*b^3 + (-4*(w - 1)*Y*(w - 1/2)^2*a^3
+ 4*(w^3*z - 2*w^2*z + (c + (3*z)/2)*w - c/2 - z/2)*(w - 1/2)*a^2 + 2*(Y*q*
w - Y*q + d)*w*z*(w - 1/2)*a -  2*((c -  z/2)*w - c/2 + z/2)*w*q*z)*b^2 + 6*(
(w^2 - w + 1/2)*((Y*q - (2*d)/3)*w - Y*q + d/3)*a^2 - ((c + z/3)*w^2 + (-c 
-  z/2)*w + c/2 + z/6)*q*a - d*q*w*z/6)*z*b - 2*(((Y*q - d)*w - Y*q + d/2)*a
- c*q)*q*z^2)/(4*w*a*(w - 1/2)^2*b^3 + 4*((w^2 + 1)*(w - 1/2)*a^2 - q*w*
z/2)*(w - 1/2)*b^2 + 4*(w*(w - 1/2)^2*a^2 - 13*(w^2 - 12/13*w + 5/13)*q*
z/4)*a*b - 2*((w^2 - 1/2*w)*a^2 - 2*z*q)*q*z)*(3*((2/3*w^4 - w^3 + 1/3*w^2)
*b + (Y*q - (2*d)/3)*w^3 + (-(5*Y*q)/3 + d/3)*w^2 + Y*q*w - Y*q/3)*b*a^2 + 
((2*w^3 - 3*w^2 + w)*b^3 - 2*d*(w - 1/2)*w*b^2 - 3*q*((c + (2*z)/3)*w^2 + 
( - (2*c) /3  -  z)*w + c/3 + z /3)*b -  2*( (Y*q -  d)*w -  Y*q + d/2)*q*z)*a -  (
(w^2 - w)*b^2 - d*w*b - 2*c*q)*q*z)/(4*w*b*(w - 1/2)^2*a^3 + 4*((w^2 + 1)*
(w - 1/2)*b^2 - q*w*z/2)*(w - 1/2)*a^2 + 4*b*(w*(w - 1/2)^2*b^2 - 13*(w^2 -
12/13*w + 5/13)*q*z/4)*a - 2*q*((w^2 - 1/2*w)*b^2 - 2*z*q)*z)+(-2*((2*w^2 -
3*w + 1)*b + (Y*q - 2*d)*w - Y*q + d)*w*b*(w - 1/2)*a^3 + ((-4*w^3 + 8*w^2 
- 5*w + 1)*b^3 + 4*(Y*q*w^3 - 2*Y*q*w^2 + ((3*Y*q)/2 + d)*w - Y*q/2 - d/2)*
(w - 1/2)*b^2 + 2*(w*z + c - z)*w*q*(w - 1/2)*b + w*q*((Y*q - 2*d)*w - Y*q 
+ d)*z)*a^2 -  2*q*(2*(w^2 -  w + 1/2)*((c -  (3*z)/2)*w -  c/2 + (3*z)/2)*b^2 
+ ((Y*q + 3*d)*w^2 + (-(3*Y*q)/2 - 3*d)*w + Y*q/2 + (3*d)/2)*z*b + c*q*w*
z/2)*a + 2*q^2*(((c - z)*w - c/2 + z)*b + d*z)*z)/(4*w*b*(w - 1/2)^2*a^3 + 
4*((w^2 + 1)*(w - 1/2)*b^2 - q*w*z/2)*(w - 1/2)*a^2 + 4*b*(w*(w - 1/2)^2*
b^2 - 13*(w^2 - 12/13*w + 5/13)*q*z/4)*a - 2*q*((w^2 - 1/2*w)*b^2 - 2*z*q)*
z)*(2*a*((w -  1)*Y*(w -  1/2)*w^2*a + (-c + (3*z)/2)*w^3 + (c/2 -  (5*z)/2)*
w^2 + (3*w*z)/2 - z/2)*b^2 + (2*(w - 1)*Y*(w - 1/2)*w*a^3 - 2*c*(w - 1/2)*
w*a^2 - 2*z*((Y*q + (3*d)/2)*w^2 + (-(3*Y*q)/2 - d)*w + Y*q/2 + d/2)*a + 2*
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q*((c -  z)*w - c/2 + z)*z)*b -  (w*Y*(w - 1)*a^2 -  c*w*a -  2*d*z)*q*z)/(4*w*
a*(w - 1/2)^2*b^3 + 4*((w^2 + 1)*(w - 1/2)*a^2 - q*w*z/2)*(w - 1/2)*b^2 + 
4*(w*(w - 1/2)^2*a^2 - 13*(w^2 - 12/13*w + 5/13)*q*z/4)*a*b - 2*((w^2 - 
1/2*w)*a^2 - 2*z*q)*q*z));
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