THE JACOBIAN MATRIX :

J:= [all, al2, al3, al4, al5, al6]
[a21, a22, a23, a24, a25, a26]

[0, 0, a33, a34, a35, a3o]
[0, 0, a43, a44, ad45, a40]
[0, 0, aS3, a54, a55, a56]
[1, 1, 1, a64, a65, a66]

F(t) := d6*(sin(q5(t))*sin(q3(t))*cos(q4(1))-sin(q5(1))*sin(q4 (1)) +cos(q3(t)) *cos(q5(1)))

B(D) := cos(q3(D)) *cos(q4(D)) *sin(q5(t))*d6*(cos(q1 (1)) *sin(q2(t))+sin(q 1(t)) *cos(q2(1)))+sin(qd(t))*
sin(q5(1))*d6*(cos(q1(t)) *cos(q2(1))-sin(q L()*sin(q2(1)))-
sin(q3(t))*cos(q5(t))*d6*(cos(qL(t)) *sin(q2(t))+sin(q1(t))*cos(q2(t)))+d3 *sin(q1(t))*a2*cos(q2(t))

G(1) := cos(q3(1)) *cos(q4(1))*sin(q5(t))*d6*(cos(q1 (1)) *cos(q2(t))-sin(q L () *sin(q2(1)))-
sin(q4(D)*sin(q5(1))*d6*(cos(q1 (1)) *sin(q2(t)) +sin(q1 () *cos(q2(t)))+sin(q3 (1)) *cos(q5(H) *d6*
(sin(q1(D)*sin(q2(t))-cos(q1(t))*cos(q2(1)))+d3*cos(q1(t))*a2 *cos(q2(t))

M(D) := cos(q3(t))*cos(q4(1)) *sin(q5(t))*d6*(cos(q1(t))*cos(q2(t))-sin(q1(t))*sin(q2()))-
sin(q4(t))*sin(q5(t))*d6(cos(q1 (1)) *sin(q2(t))+sin(q L(t)) *cos(q2(t)))+sin(q3 () *cos(q5(t)) *d6*(sin(q1 (t))*s
in(q2(t))-cos(q1(t))*cos(q2(t)))+d3*cos(q 1 (t))*a2*cos(q2(1))-
d3*(cos(q1(t))*sin(q2(t))+sin(ql(t))*cos(q2(t)))-a2 *cos(q2(t))*(d3*cos(q1(t))-cos(q1(t)))

K@) =

cos(q3(t))*cos(q4(1))*sin(q5(t))*d6*(cos(q L (1)) *sin(q2(t))+sin(q1(t))*cos(q2(t)))+sin(q4(t)) *sin(q5(t)) *d6(
cos(ql(t))*cos(q2(t))-sin(q1(t))*sin(q2(1)))-
sin(q3(t))*cos(q5(t))*d6*(cos(qL(t))*sin(q2(t))+sin(q1(t))*cos(q2(t)))+a2 *cos(q2(t))*(d3 *sin(q1(t))-
sin(q1(D)))-d3*(sin(q1())*sin(q2(D))-cos(q L(t)) *cos(q2(1)))

P() = d6*(sin(q5(t))*sin(q3(t))*cos(q4(1))-sin(q5(B)) *sin(q4(t))+cos(q3 (1)) *cos(q5(1)))

all = -cos(q3(1))*cos(q4(t))*sin(q5(t)) *d6*(cos(q1(t))*sin(q2(t))+sin(q1(t))*cos(q2(t)))-
sin(q4(1))*sin(q5(t))*d6*(cos(q1(t))*cos(q2(t))-
sin(q1(D))*sin(q2(1)))+sin(q3(t)) *cos(q5(t)) *d6*(cos(q 1 (1)) *sin(q2(t))+sin(ql (t))*cos(q2(1)))-
a2*cos(q2(t))*(d3*sin(q1(t))+cos(ql(t)))-al*sin(ql(t))
al2 = -cos(q3(t))*cos(q4(t))*sin(q5(t))*d6*(cos(q1(t))*sin(q2(t))+sin(qL(t))*cos(q2(t)))-
sin(q4(t))*sin(q5(t))*d6*(cos(q1(t))*cos(q2(t))-
sin(q1(t))*sin(q2()))+sin(q3(t))*cos(q5(t))*d6*(cos(qL(t))*sin(q2(t))+sin(q1(t))*cos(q2(t)))-
a2*cos(q2(t))*(d3*sin(q1(t))+cos(ql(t)))
al3 = F(t)*(sin(q1(®))*sin(q2(t))-cos(q1(t))*cos(q2(t)))-B(t)
al4 = -p(*sin(q3(1)*(cos(q1(t))*sin(q2(1))+sin(ql(t))*cos(q2(t)))-k(t)*cos(q3(t))
als = p(t)*
(-cos(q3(D)) *sin(q4(t))* (cos(q (1)) *sin(q2(t))+sin(q L (t)) *cos(q2(t)))+cos(q4(t) *(cos(q 1 (t)) *cos(q2(t))-
sin(q (1)) *sin(q2(1))))+K()*(sin(q3(t)) *sin(q4(t))+cos(q4(1)))
al6 = p()*(sin(q5(t))*cos(q3(t))*cos(q4(t))* (cos(q L(t)) *sin(q2(t))+sin(q1(t))*cos(q2(t)))+sin(q5(t)*




sin(q4(t))*(cos(q1(t))*cos(q2(t))- sin(q1(t))*cos(q2(1)))-
sin(q3(t))*cos(q5(1))*(cos(q1(t))*sin(q2(t))+sin(ql(t))*cos(q2(t))))-
(sin(q5(t))*sin(q3(t))*cos(q4(t)) - sin(qS(t))*sin(qd(t))+cos(q3(t)) *cos(q5(t)))

a21 = cos(q3(t))*cos(q4(t))*sin(q5(t)) *d6*(cos(q1(t)(t)) *cos(q2(t))-sin(q 1{t)) *sin(q2(t)))-
sin(q4(t))*sin(q5(t)) *d6*(cos(q L (1)) *sin(q2(t))+sin(q1(t)) *cos(q2(t)))+sin(q3 (1)) *cos(q5(t)) *d6*(sin
(qL®)*sin(q2(1)- cos(q1(t))*cos(q2(t)))+a2*cos(q2(t))*(d3*cos(q1(t))-sin(q1(t)))+al*cos(q1(t))

a22 = cos(q3(t))*cos(q4(t))*sin(q5(t)) *d6*(cos(q1(t)) *cos(q2(t))-sin(q1(t))*sin(q2(t)))-
sin(q4(t))*sin(q5(t))*d6*(cos(q1(t)) *sin(q2(t))+sin(q L (1)) *cos(q2(t)))+sin(q3 (1)) *cos(q5(t))*d6*(sin
(q1®)*sin(q2(t))-cos(q1(t))*cos(q2(t)))+a2*cos(q2(t)) *(d3*cos(q1(t))-sin(q 1 (t)))

a23 = G()-F(t)*(cos(q1(D))*sin(q2(1))+sin(q1(t))*cos(q2(1)))

a24 = M(t)*cos(q3(1))-p(t)*sin(q3 (1)) *(sin(q L (t)) *sin(q2(t))-cos(q L(t)) *cos(q2(t)))

a25 = M(t)*(-sin(q3(t))*sin(q4(t))-cos(q4(1)))-p(t) *(cos(q3(t)) *sin(q4 (1)) *(sin(q 1 ()) *sin(q2(1))-
cos(q1(t))*sin(q2(t)))-cos(q4 (1)) *(cos(qL(t))*sin(q2(t))+sin(q 1(t)) *cos(q2(1))))

a26 = M(t)*(sin(q5(t))*sin(q3 (1)) *cos(q4(t))-sin(q5(t)) *sin(q4(t))+cos(q3(t)) *cos(q5(t)))-
pO*(sin(q5(t))*cos(q3(t)) *cos(q4(t))*(cos(q1(t)) *cos(q2(t))-sin(q 1(t))*sin(q2(t)))-
sin(q5(t))*sin(q4(t))*(cos(q1(t))*sin(q2(t))+sin(q1(t))*cos(q2(t)))+sin(g3(t)) *cos(q5(t))*(sin(q1(t))*
sin(q2(t))-cos(q1(t))*cos(q2(1))))

a33 = B(t)*(cos(q1(1))*sin(q2(t))+sin(q1(t))*cos(q2(1)))-G(t)*(sin(q1(t))*sin(q2(t))-cos(q 1 (1)) *cos(q2(t)))

a34 = K(t)*sin(q3(t))*(sin(q1(t)) *sin(q2(t))-

cos(q(t))*cos(q2())+M(t)*sin(q3(t))*(cos(q1(t)) *sin(q2(t))+sin(q1(t)) *cos(q2(1)))

a 35 = K(t)*(cos(q3(1))*sin(q4(1)) *(sin(q 1 (1)) *sin(q2(t))-cos(q L (t)) *cos(q2(1)))-
cos(q4(t))*(cos(qL(t))*sin(q2(t))+sin(qL(t)) *cos(q2(t))))-
M(t)*(cos(q3(t))*sin(q4(t))*(cos(q L (1)) *sin(q2(t))+sin(q 1 (t))*

cos(q2(1)))+cos(q4(t))*(cos(q1(t)) *cos(q2(1))-sin(q1(t))*sin(q2(t))))
a36 = K(t)*(sin(q5(t))*cos(q3(t)) *cos(q4(t)) *(cos(qL(t)) *cos(q2(t))-sin(q 1 (1)) *sin(q2(t)))-
sin(q5(t))*sin(q4(t))*(cos(q1(1))*sin(q2(t)y+sin(q1(t))*cos(q2(t)))+sin(g3(t)) *cos(q5(t))*(sin(q1 (t))*
sin(q2(t))- cos(qL(t))*cos(q2(t))))-M(t)*(sin(q5(t))*cos(q3(t)) *cos(q4(t))*(cos(q1(t))*sin(q2(t))+
sin(q1(t))*cos(q2(1)))+sin(q5(t))*sin(q4(t))*(cos(q1(t)) *cos(q2(1))-sin(q L(t))*sin(q2(t)))-
sin(q3(t))*cos(q5(1))*(cos(q1(t)*sin(q2(t))+sin(q1(t))*cos(q2(1))))

a43 = cos(ql(t))*sin(q2(t))+sin(q1(t))*cos(q2(t))

a44 = sin(q3(t))*(sin(q1(t)) *sin(q2(t))-cos(q 1 (t)) *cos(q2(1)))

a45 = cos(q3(1))*sin(q4(0))*(sin(q 1 (1))*sin(q2(t))-cos(q 1(t)) *cos(q2(t)))-
cos(q4(t))*(cos(qL(t))*sin(q2(t))+sin(q1(t)) *cos(q2(t)))

a46 = sin(q5(t))*cos(q3(t))*cos(q4(t)) *(cos(q 1(t))*cos(q2(t))-sin(q 1 (1)) *sin(q2(t)))-
sin(q5(t))*sin(q4()) *(cos(q1 (1)) *sin(q2(t))+sin(q1(t))*cos(q2(1)))+sin(q3(t))*cos(g5(1))*(sin(q L (t))*
sin(q2(t))-cos(qL(t))*cos(q2(1)))

a53 = sin(q1(t))*sin(q2(t))-cos(q1(t))*cos(q2(t))

a54 = -sin(q3(t))*(cos(q1(t))*sin(q2(t))+sin(q1(t))*cos(q2(1)))

a55 = -cos(q3 (1)) *sin(q4(t))*(cos(q1(t)) *sin(q2(t))+sin(q 1 (t)) *cos(q2(t)))+cos(qd(t))*(cos(q L (t))*
cos(q2(t))-sin(q1(t))*sin(q2(t)))

a56 = sin(q5(t))*cos(q3(t))*cos(q4 (1)) *(cos(q1(1))*sin(q2(t))+sin(q L (1)) *cos(q2(t)))+sin(q5(1)) *sin(q4 () *
(cos(q1(t))*cos(q2(t))-sin(q1 (1)) *sin(q2(t)))sin(q3(t)) *cos(q5(t))*(cos(q1(t))*sin(q2(t))+
sin(q1(t))*cos(q2(1)))

a64 = cos(q3(t))
a65 = -sin(q3(t))*sin(q4(t))-cos(q4(t))
a66 = sin(q5(1))*sin(q3(t))*cos(q4(1))-sin(g5(t)) *sin(q4(t))+cos(q3(t)) *cos(q5(t))




THE DERIVATIVE OF THE JACOBIAN MATRIX :

Diff(J(t),t) := [alldiff, al2diff, al3diff, al4diff, al5diff, a16diff]
[a21diff, a22diff, a23diff, a24diff, a25diff, a26diff]
[0, 0, a33 diff, a34 diff, a35 diff, a36diff]

[0, 0, a43 diff, ad4 diff, ad5s diff, a46diff]
[0, 0, aS3 diff, a54 diff, aS5diff, a56diff]
[0, 0, 0, 264 diff, a65diff, 266diff]

alldiff =
sin(g3)*q3diff*cos(gd)*sin(g5)*d6* {cos(gl)*sin(g2)+sin{gl)*cos(qg2))+cos(g3)*sin{qd)*qddiff*s
in(gb)*dé* (cos(gl)*sin{qg2)+sin{gl)*cos{qg2})-
cos(g3)*cos(gd)*cos(g5)*g5diff*d6* (cos(gl)*sin(g2)+sin{gl)*cos(g2))-
cos{(g3)*cos(gd)*sin(gb)*dé* (-
sin{ql)*gldiff*sin(g2)+cos{gl)*cos{g2)*gq2diff+cos({gl)*qldiff*cos(q2)-
sin{ql)*sin(qg2}*g2diff)-cos{qgd)*g4diff*sin(g5)*d6* (cos{gl)*cos{qg2)-sin(gl)*sin(qg2))-
sin(g4)*cos(g5)*qgbdiff*dé* (cos(gl)*cos(q2)-sin(gl)*sin{q2))-sin{gd)*sin(g5)*d6* (-~
sin{gl)*gldiff*cos(g2)~-cos(ql)*sin{q2)*q2diff-cos(ql)*qldiff*sin(qg2)-
sin(ql)*cos(q2)*q2diff)+tcos (g3} *g3diff*cos (g5)*d6* (cos{gl)*sin(g2)+sin(ql)*cos(q2)})-
sin{g3)*sin (g5} *qbdiff*d6* (cos{gl)*sin(g2}+sin{gl)*cos(g2))+sin(g3)*cos(g5)*d6* (-
sin(gl)*gldiff*sin({g2)+cos(gl}*cos(g2)*q2diff+cos(gl)*qldiff*cos(qg2)-
sin(gl)*sin(qg2)*q2diff)+a2*sin{g2)*q2diff* (d3*sin{qgl)+cos{qgl})-
az*cos(g2)* (d3*cos (gl)*gldiff-sin(qgl)*gldiff)~-al*cos{ql)*qldiff;

aladiff =

sin(qB)*q3diff*cos(q4)*sin(qS)*dG*(cos(ql)*sin(q2)+sin(ql) cos(g2) )+tcos(g3)*sin{gd)*gddiff*s

in{g5)*d6* (cos(gli*sin{g2)+sin(gl)*cos(g2))-

cos{g3) *cos{qgd)*cos{g5)*g5diff*d6* (cos(gl)*sin(g2}+sin(gl)*cos(g2))-

cos(q3)*cos(q4)*sin(q5)*d6*(—
sin{gl)*qgldiff*sin{g2)+cos{gl)*cos(q2)*g2diff+cos(ql)*gldiff*cos(q2)-
sin{gql)*sin{g2)*q2diff)-cos(gd)*qd4diff*sin(q5)*d6* (cos(gl)*cos(g2)-sin(ql)*sin(qg2))-
sin{qgd4)*cos(q5)*q5diff*d6* (cos{gl)*cos{g2)-sin{gl}*sin(g2})-sin(gd)*sin(q5)*dé* (~
sin(gl)*gldiff*cos(gZ)-cos{gl)*sin(g2)*q2diff-cos(gl)*qldiff*sin(q2)-
sin(gl)*cos(g2)*qg2diff)+cos{g3)*g3diff*cos(gb)*d6* (cos(gl)*sin(qg2)+sin(qgl)*cos(qg2))-
sin(g3)*sin{g5)*gbdiff*dé* (cos(ql)*sin(g2)+sin{ql)*cos(g2))+sin(q3)*cos (g5)*d6x (-

)
sin{gl)*qldiff*sin(g2)+cos{ql)*cos{q2)*g2diff+cos{gl)*qldiff*cos(q2)-
sin(gl)* 51n(q2) q2diff)+a2*sin(q2)*q2diff* (d3*sin{gl)+cos(gl))—-
a2*cos{qz)*(d3*cos(gl)*qldiff-sin(ql)*qldiff);

al3diff=
d6*(cos(q5)*q5diff*sin(q3)*cos(q4)+sin(q5)*cos(q3)*q3diff*cos(q4)—
sin(gb)*sin(g3)*sin(gd)*gddiff-cos(gb)*qbdiff*sin(qd)-sin(g5)*cos (gd)*qd4diff-
sin{g3)*g3diff*cos(gb)-cos (g3} *sin(g5)*q5diff)* (sin(ql)*sin(g2)-
cos{ql)*cos{g2))+de*{sin(g5)*sin(g3)*cos{qd)~
sin{gb)*sin q4)+cos(q3)*cos(q5))*(cos(ql)*qldiff*sin(q2)+sin(ql)*cos(q2)*q2diff+sin(q1)*qldi
ff*cos(g2)+cos{gl)*sin(g2)* q2diff)+sin{g3)*g3diff*cos(gd)*sin(g5)*d6* (cos{gl)*sin(g2)+sin(gl
1*cos{gz))+tcos(g3)*sin{q4)*gddiff*sin(g5)*d6* (cos{gl)*sin(g2)+sin(qgl)*cos(q2) )~
cos{g3)*cos(qg4)*cos(g5)*qbdiff*d6* (cos(gll*sin(g2)+sin{gl)*cos(g2) )~

cos(g3)*cos (g4 )*sin(gb)*dé* (-

51n(q1) gldiff*sin{g2)+cos{ql)*cos(q2)*q2diff+cos(gl)*qldiff*cos(qg2)-
sin{gl}*sin(g2)*qg2diff)- cos(qd)*qddiff*sin{gb)*d6* (cos(gl)*cos(g2)~-sin(gl)*sin(q2))-
sin(g4)*cos(g5)*qbdiff*d6* (cos{gl)*cos(g2)-sin(gl)*sin(qg2))-sin{gd)*sin(g5)*d6é* (-
sin(ql\*qldlff*cos(qZ) —cos(ql)*sin{g2)*g2diff-cos(gl)*qldiff*sin(qg2)-
sin(gl)*cos(g2)* q2diff)+cos(g3)*q3diff*cos(g5)*d6* (cos(gl)*sin(g2)+sin{gl)*cos{qgz))-
sin(g ) sin{g5)*g5diff*d6* (cos{gl)*sin{g2}+sin(gl)*cos(g2))+sin(g3)*cos (g5} *d6é* (-

sin(gl)>* qldiff*sin{q2)+cos(gl)*cos{q2)*q2diff+cos(ql)*qldiff*cos(q2)-
sin(qgl)>* sin(qZ)*quiff)—dB*cos(ql)*qldiff*aZ*cos(q2)+d3*sin(ql)*a2*sin(q2)*quiff;

aladiff=
—d6*(cos(q5)*q5diff*sin(q3)*cos(q4)+sin(q5)*cos(q3)*q3diff*cos(q4)—
sin(q5)*sin(q3)*sin(q4)*q4diff—cos(q5)*q5diff*sin(q4)—sin(q5)*cos(q4)*q4diff—




sin{g3)*g3diff*cos(g5)-cos{g3)*sin{gdb)*g5bdiff)*sin(g3}*(cos(qgl)*sin{g2)+sin(gl)*cos(qg2))-
dé* {sin{gd)*sin(g3)*cos(qgd)-

sin{qg5)*sin{gd)+cos(qg3)*cos(g5))*cos(g3)*q3diff* (cos(gl)*sin(g2)+sin{gl)*cos(g2})-

de* (sin(gb)*sin(g3)*cos(gd)-sin(gh)*sin(qgd)+cos(g3)*cos{(g5))*sin(g3)* (-
sin(gl)*qldiff*sin(g2)+cos(gl)*cos(q2)*q2diff+cos{qgl)*qldiff*cos(qg2)-
sin{gl)*sin(g2)*qgq2diff)-(-

sin(g3)*g3diff*cos(g4)*sin(gh)*d6* (cos(qgl)*sin(g2)+sin{gl)*cos(qg2)

)=
cos{g3)*sin(g4)*qddiff*sin(g5)*de* (cos(qgl)*sin{(g2)+sin(gl)*cos(g2) )+cos(g3)*cos(qgd)*cos{gb)*
g5diff*de* (cos(gql)*sin(g2)+sin{gl)*cos(g2))+cos(qg3)*cos{qd)*sin{gb)*xd6* (-
sin{gl)*qldiff*sin(g2}+cos(gl)*cos{qg2)*q2diff+cos{qgl)*gldiff*cos(qg2)-
sin(gl)*sin{qg2)*qg2diff)+cos(qg4)*qd4diff*sin(g5)*d6{cos{ql)*cos(qg2})-

sin{gl)*sin{(g2))+sin(g4)*cos(gb)*q5diff*d6(cos{gl)*cos{qg2)-sin(gl)*sin{g2))-
sin{gl)*sin(g2))*(-sin{gl)*gldiff*cos(q2)-cos(gl)*sin{q2)*qgq2diff-cos{qgl)*gldiff*sin(g2)-
sin(gl}*cos(g2)*qg2diff)-

1}*sin{g2)+sin{gl)*cos(q2))-sin(g3)*cos(g5)*de6* (-
sin(gl)*qldiff*sin{g2}+cos(gl)*cos(q2)*qg2diff+tcos{qgl)*qldiff*cos{qg2)-
sin(gl)*sin{g2)*g2diff)~a2*sin{g2)*q2diff* (d3*sin(qgl)-

sin(gl)}+a2*cos(q2)* (d3*cos(ql)*qldiff-cos(gl)*qgldiff)-

d3* (cos(gl)*gldiff*sin(qg2)+sin{gl)*cos(g2)*g2diff+sin(gl)*qldiff*cos(g2)+cos(gl}*sin(qg2)*q2d
iff))*cos{g3)+({cos(qg3)*cos(gd)*sin(g5)*d6* (cos(ql)*sin{g2)+sin{gl)*cos(g2))+sin{qd)*sin{g5)*
dé(cos(gl)*cos(g2)~-sin(gl}*sin(qg2))-
}
)

)
) *
)*
) *
cos(qB) g3diff*cos(gb)*d6* (cos{gl)*sin(g2)+sin(gl)*cos{g2))+sin(g3)*sin(gb)*gbdiff*dé* (cos (g
{
)*
)*

sin({g3)*cos (g5)*dé* (cos(gl)*sin{qg2

+sin{gl)*cos(g2))+al*cos(g2)*{(d3*sin{gl)-sin(gl}}-
d3* (sin(gl)*sin(g2)=-cos{gl)*cos{qg2)))

*sin(g3)*qg3diff;

als5diff =
de* (co 5)*qbdiff*sin{g3)*cos(qgd4)+sin{g5)*cos(g3)*gq3diff*cos{qgd) -
sin(g5)* SLn(q3 *sin(g4)*gd4diff-cos(gb)*g5bdiff*sin(gd)-sin(gb)*cos(qgd)*q4diff-
sin{g3)*q3diff*cos(g5)-cos{q3)*sin(gb)*ghdiff)* (-
cos(g3)*sin(gd)*(cos(gl)*sin{qg2)+sin{gl)*cos{(qg2))+cos(qd)* (cos(gl)*cos(q2)-
sin ql)*SLn(qZ)))+d6*(sin(q&)*sin(qB)*cos(q4)—
sin{g5)*sin{qd)+cos(g3) *cos{gh))* (sin{g3)*q3diff*sin(gd4)*(cos{ql)i*sin(g2)+sin(gl}*cos{q2)}-

sin{gl)*qldiff*sin(g2)+cos(gl)*cos{g2)*g2diff+cos{ql)*qldiff*cos(g2)-

sin{ql)*sin{qg2)*q2diff)-sin{qgd)*gddiff* (cos(ql)*cos(g2)-sin(gl)*sin(qg2))+cos(gd)* (-

sin{ql)*qldiff*cos(g2})-cos{gl)*sin{q2)*q2diff-cos{gl)*qldiff*sin(qg2)-

sin{gl)*cos(g2)*gq2diff) )+ (-

sin{g3)*qg3diff*cos (g4} *sin(g5)*d6* (cos(gl)*sin{g2)+sin{ql)*cos(g2})-

cos{g3)*sin(q4)*qddiff*sin(g5)*d6* (cos(gl)*sin{g2)+sin{gl)*cos(g2))+cos(g3)*cos{gd)*cos(g5)*

q5diff*de* (cos(gl)*sin{g2)+sin{gl)*cos(g2))+cos(g3)*cos{gd)*sin{gb)*dé6* (-

sin{gl}*gldiff*sin(g2)+cos(gl)*cos{g2)*g2diff+cos{gl)*qldiff*cos(q2)-

sin{gl)*sin(g2)*q2diff)+cos(qd)*qddiff*sin(gb)*d6{cos(ql)*cos (g2}~

sin(gl)*sin{(qg2)}+sin(gd)*cos (g5} *g5diff*d6(cos(gl)*cos{q2)-

sin )*sin(g2))+sin(g4)*sin(g5)*D{d6) (cos(gl)*cos{g2)-sin{qgl)*sin(g2))* (-

sin )*gldiff*cos{g2)-cos(gl)*sin(qg2)*g2diff-cos{qgl}*qldiff*sin(qg2}-

sin )*cos(g2)*q2diff)-
}*g3diff*cos(g5)*d6* (cos(gl)*sin(g2)+sin{gl)*cos{qg2))+sin(g3)*sin(gb)*gbdiff*d6* (cosiqg
{g2)i+sin{gl)*cos(g2))-sin{g3)*cos(gb)*de6* (-
i
) *
)
s

(
{
{
(
(
(q
cos(g3) *cos(qd)*gddiff* (cos(gl)*sin{g2}+sin{gl}*cos(g2))-cos(q3)*sin(qgd)* (-
(
(
(
(g
(g

{
(q
(
(
(
cos (

sin

( gldiff*sin(g2)+cos(gl)*cos(g2)*q2diff+cos{gl)*qldiff*cos (g2}~
sin{

(

(

sin{g2)*q2diff)-a2*sin{g2)*q2diff* (d3*sin{ql)-

)+a2*cos (g2)* (d3*cos (gl)*gldiff-cos{gl)*qgldiff)-

d3* (gl)*gldiff*sin(g2)+sin{gl)*cos(g2)*g2diff+sin(gl)*qldiff*cos{q2)+cos(gl)*sin(qg2)*qg2d
1iff) (sin(g3)*sin(qg4)+cos(qgd)}+(cos(g3)*cos(gd)*sin(gh)*d6* (cos(gl)*sin{qg2)+sin(qgl)*cos(qg2)
Y+sin(gd4}*sin(g5)*d6(cos(gl)*cos(g2)-sin(gl)*sin{q2) )~
sin(qB)*cos(qS)*dG*(cos(ql)*sin(q2)+sin(ql)*cos(qZ))+a2*cos(q2)*(d3*sin(ql)—sin(ql))—
d3*(sin(gl)*sin{g2)-cos{qgl)*cos(qg2)))*(cos{g3)*q3diff*sin(qd)+sin(g3)*cos{qd)*qddiff-
sin{gd4)*qd4diff);

gl
ql
aql
q3
1)*sin
al
gl
sin(qgl
co

) *

alédiff =
dé* (cos (g5)*gbdiff*sin(g3)*cos (g4 )+sin(q5)*cos{g3)*g3diff*cos(gd)-
sin{gd)*sin{g3)*sin(qgd4)*gddiff-cos(g5)*q5diff*sin(qd)-sin(g5)*cos(qgd)*qddiff-
sin{qg3)*qg3diff*cos{g5)-
cos(g3)*sin(gb)*gSbdiff)* (sin(g5)*cos(g3)*cos(gd)* (cos(ql)*sin(g2)+sin(gl)*cos(g2))+sin{g5)*s
in(g4)*(cos{gl)*cos{g2)-sin(gl)*cos(qg2))-
sin{g3)*cos(gb)*(cos(qgl)*sin(g2)+sin(qgl)*cos(g2)))+d6* (sin(g5)*sin(g3)*cos(qgd)-
sin(gd)*sin{qg4)+cos{g3)*cos(g5))* (cos({gd)*gbdiff*cos(q3)*cos(gd)* (cos(gl)*sin(g2)+sin{gl)*co
s{g2))-sin(g5)*sin(g3)*g3diff*cos(gd)* (cos(ql)*sin(g2)+sin{qgl)*cos(qg2))-
sin{gb)*cos(g3)*sin{g4) *q4diff* (cos(gl)*sin(g2)+sin{gl}*cos(g2})+sin{q5)*cos(g3)*cos(qgd}* (-
sin{ql)*qldiff*sin{g2)+cos(gl)*cos(q2)*q2diff+cos(ql)*qldiff*cos (g2}~
sin{gl)*sin{g2)*q2diff)+cos(gb)*gbdiff*sin(q4)* (cos(ql)*cos(g2)-
sin{ql)*cos{g2))+sin(gb)*cos(gd)*gadiff*(cos(ql)*cos{q2)-sin(qgl)*cos(g2)}+sin{gS)*sin(gd)* (-




a2l1diff

a22diff

a23diff

a24diff

sin(ql)*qldiff*cos(qZ)-cos(ql)*sin(qZ)*quiff—
cos(gl)*qldiff*cos(q2)+sin(gl)*sin(g2)*q2diff)-
cos(q3)*q3diff*cos(q5)*(cos(ql)*sin(q2)+sin(ql)*cos(qZ))+sin(q3)*sin(qB)*q5diff*(cos(ql)*sin
{g2)+sin(gl)*cos(q2))-sin(g3)*cos(g5)* (-
sin(ql)*qldiff*sin(q2)+cos(ql)*cos(qZ)*q2diff+cos(ql)*qldiff*cos(q2)—
sin(ql)*sin(qZ)*q2diff))—cos(q5)*q5diff*sin(q3)*cos(q4)—
sin(q5)*cos(q3)*q3diff*cos(q4)+sin(q5)*sin(q3)*sin(q4)*q4diff+cos(q5)*q5diff*sin(q4)+sin(q5)
*cos(q4)*q4diff+sin(q3)*q3diff*cos(q5)+cos(q3)*sin(q5)*q5diff;

-sin(q3)*q3diff*cos(q4)*sin(q5)*d6*(cos(ql(t))*cos(q2)—sin(ql)*sin(q2))—
cos(g3)*sin(qgd)>* q4diff*sin(q5)*d6*(cos(ql(t))*cos(q2)~
Sin(ql)*51n(q2))+cos(qB)*cos(q4)*cos(q5)*q5diff*d6*(cos( 1{t})*cos(g2}-
sin(ql)*51n(q2))+cos(q3)*cos(q4)*sin(q5)*d6*(—sin(ql(t))*dlff(ql(t) t)*cos{g2)-
cos(gl{t))*sin{g2)*g2diff-cos(ql) *qldiff*sin(g2)-sin(gl)*cos(g2)* qzdiff)-
cos(g4)*qddiff*sin{qgd)*dé* (cos(gl)* sin{g2)+sin(gql)*cos(g2))-

sin{gd)*cos(gb)* q5d1ff*d6*(cos(ql)*sin(q2)+sin(ql)*cos(q2))—uin(q4)*sin<q5)*d6*(—
sin(gl)*gldiff*sin{g2)+cos{qgl)* cos (q2)*q2diff+cos({gl)*qldiff*cos(gZ)-

sin(gl)*sin(g2)>* qzdlff)+cos(q3)*q3diff*cos(q5)*d6*(sin(ql)*sin(qZ)—cos(ql)*cos(qZ))—
sin{(g3)*sin(gd)*g5diff*dé* (sin(gl)*sin{gz)-
cos(ql)*cos(qZ))+sin(q3)*cos(q5)*d6*(cos(ql)*qldiff*sin(q2)+sin(ql)*cos(q2)*q2diff+sin(ql)*q
ldiff*cos(q2)+cos(ql)*sin(qZ)*quiff)—aZ*sin(qZ)*quiff*(d3*cos(ql)—sin(ql))+a2*cos(q2)*(—
d3*sin(ql)*qldiff-cos{ql)*qldiff)-al*sin(ql)*qldiffs;

-sin(q3)*q3diff*cos(q4)*sin(q5)*d6*(cos(ql)*cos(qZ)—sin(ql)*sin(qZ))—
cos(q3)*sin(q4)*q4diff*sin(q5)*d6*(cos(ql)*cos(qz)—
sin(ql)*sin(qZ))+cos(q3)*cos(q4)*cos(qS)*quiff*dG*(cos(ql)*cos(qZ)—

sin ql\*SLn(qZ))+cos(q3)*cos(q4)*sin(q5)*d6*(—sin(ql)*qldiff*cos(q2)—cos(ql)*sin(qZ)*quiff—

(
cos (ql)>* gldiff*sin(g2)-sin(ql)*cos{qgZ2)*g2diff)-
cos (gd)>* q4diff*sin(q5)*d6*(cos(ql)*sin(q2)+sin(ql) cos{g2))-
sin(q4)*cos(q5)*q5diff*d6*(cos(ql)*sin(q2)+sin(ql) cos(g2))~-sin(gd)*¥sin(gd)*dée* (-
sin(gl)*gldiff*sin(g2)tcos{gl)*cos{q2)* g2diff+cos{gli*qldiff*cos{qgZ)-
sin(gl)*sin(g2)*q2diffl+cos(g3)*q3diff*cos(g5)*de* (s sin(qly*sin{g2)-cos{ql)*cos(qZ))-
sin(g3)*sin(gb)*gbdiff*d6* (sin{ql}*sin(qg2)-

cos(ql)*cos(q2))+s1n(q3)*cos(q5)*d6*(cos(ql)*qldlff*51n(q2)+sln(ql)*cos(qZ)*qulff+51n(ql)
1diff*cos{g2)+cos{gl)*sin(g2)*q2diff)- aZ*sin(g2)*xg2diff* (d3*cos(gl)- -sin{ql))+aZ*cos(q2)* (-
d3*sin(gl)*gldiff-cos{gl)*gqldiff};

—sin(q3)*q3diff*cos(q4)*sin(q5)*d6*(cos(ql)*cos(qZ)—sin(ql)*sin(qZ))—
cos (g3)*sin{qd)*qd4diff*sin(gb)*d6* (cos(gl)*cos(gZ)-

sin{gl)*sin{g2)™* q2diff)+cos(q3)*q3diff*cos(q5)*d6*(sin(ql)*sin(qZ)—cos(ql)*cos(qZ))—

sin(g3)*sin(g5)*gbdiff*d6* (sin(qgl)*sin{g2)-

cos(ql)*cos(qZ))+sin(q3)*cos(q5)*d6*(cos(ql)*qldiff*sin(q2)+sin(ql)*cos(q2)*q2diff+sin(ql)*q

ldiff*cos(q2)+cos(ql)*sin(q2)*q2diff)—d3*sin(ql)*qldiff*az*cos(qZ)—

d3*cos(qgl)*a2*sin(g2)*g2diff-

d6*(cos(q5)*q5diff*sin(q3)*cos(q4)+sin(q5)*cos(q3)*q3diff*cos(q4)—

sin{gS5i*sin{g3)*sin( q4)*q4diff—cos(q5)*q5diff*sin(q4)—sin(qS)*cos(q4)*q4diff—

sin{g3)*qg3diff*cos(gd)- cos(qS)*sin(qB)*quiff)*(cos(ql)*sin(q2)+sin(ql)*cos(q2))—

dé* (sin{gb)*sin(g3)*cos (g4}~ -sin{gb)*sin{gd}+cos{g3)*cos(gd))*{~
{
{

sin(gl)*sin{qg2))+cos(g3)*cos(gd)*cos(gd)* q5diff*de* (cos(gl)*cos(q2) -
sin{qgl)*sin(qg2))+cos{q3)*cos(qd)*sin(qgd)*de* (- sin(ql)*qldiff*cos(qZ)-cos(ql)*sin(qZ)*quiff—
cos{gl)*gldiff*sin(g2)-sin{qgl)*cos(g2}* g2diff)-
cos(gd)* q4d1ff*Q1n(q5)*d6*(cos(ql)*sin(q2)+sin(ql)*cos(q2))—
sin{qgd) *cos(q5)*q5diff*d6*(cos(ql)*sin(q2)+sin(ql)*cos(qZ))—sin(q4)*sin(q5)*d6*(—
gin{gl}* qldiff*sin(q2)+cos(ql)*cos(q2)*quiff+cos(ql)*qldiff*cos(qZ)—

{

{

sin{ql)*qgldiff*sin{g2}+cos{ql)*cos{g2)* g2diff+cos{gl)*gldiff*cos(q2)~
sin{gli*sin{g2)*g2diff);

(—sin(q3)*q3diff*cos(q4)*sin(q5)*d6*(cos(ql)*cos(q2)—sin(ql)*sin(q2))—
cos(q3)*sin(q4)*q4diff*sin(q5)*d6*(cos(ql)*cos(qZ)—

sin{gql)* sin(qZ))+cos(q3)*cos(q4)*cos(q5)*q5diff*d6*(cos(ql)*cos(qZ)—
sin(ql)*SLn(qz))+cos(q3)*cos(q4)*sin(q5)*d6*(—sin(ql)*qldiff*cos(q2)—cos(ql)*sin(qZ)*q2diff—
cos(gl)i*qgldiff*sin{g2)-sin{ql}*cos{qg2)*q2diff)-

cos (gdi*qgddiff*sin{gb)™* d6(cos(qgl)*sin(g2)+sin(qgl)*cos(q2}}-
sin(qg4)*cos(g5)*qbdiff*dé(cos(gl)*sin(g2)+sin{gl)> cos(qz))-

sin(g4)*sin(g5)*D(d6) (cos(gl)*sin(g2)+sin(gl)*cos(g2})* (-
sin(ql)*qldiff*sin(g2)+cos(qgl)*cos(qg2)*g2diff+cos(gl}* gldiff*cos(g2)-

sin{gl)>* sin(qZ)*quiff)+cos(q3)*q3diff*cos(q5)*d6*(sin(ql)*sin(qz)—cos(ql)*cos(qZ))—




sin(g3)*sin(gb)*gbdiff*dé* (sin(gl)*sin{qg2}~-
cos(ql)*cos(qZ))+sin(q3)*cos(q5)*d6*(cos(ql)*qldiff*sin(q2)+sin(ql)*cos(qZ)*quiff+sin(q1)*q
ldiff*cos(q2)+cos(ql)*sin(q2)*q2diff)—d3*sin(ql)*qldiff*aZ*cos(qZ)—
d3*cos(ql)*a2*sin(qg2)*q2diff-d3* (-

sin(ql}* qldiff*sin(q2)+cos(ql)*cos(qZ)*quiff+cos(ql)*qldiff*cos(qz)—

sin{gl)*sin{qg2}™* q2diff)+a2*sin(qZ)*quiff*(d3*cos(ql)—cos(ql))—a2*cos(q2)*(—
d3*sin{gl)*gldiff+sin(gl)> qldiff))*cos(qS)—(cos(q3)*cos(q4)*sin(q5)*d6*(cos(ql)*cos(qZ)—
sin{gl)*sin(qg2))-

sin(q4)*SLH(qE)*d6(co€(ql)*Q1n(q2)+Q1n (gl)*cos(qg2)i+sin {g3)*cos | gb)*d6* (sin{gl}* sin(g2)-

cos (ql)*cos(g2))+d3*cos{gl)*a2*cos(q2)~ d3* (cos(gl)*sin(g2)+sin{gl)*cos(g2) )~

az2*cos (g2)* (d3*cos{gl)-cos(ql}) ) *sin{g3)*q3diff-
d6*(cos(q5)*q5diff*sin(q3)*cos(q4)+sin(q5)*cos(q3)*q3diff*cos(q4)—
sin(q5)*sin(q3)*sin(q4)*q4diff—cos(q5)*q5diff*sin(q4)—sin(q5)*cos(q4)*q4diff—
sin(qS)*q3diff*cos(q5)—cos(q3)*sin(q5)*q5diff)*sin(q3)*(Sin(ql)*sin(q2)—cos(ql)*cos(qZ))—
dé* (sin(gb)*sin(g3)*cos(gd)~
sin(qS)*sin(q4)+cos(q3)*cos(q5))*cos(qS)*quiff*(sin(ql)*sin(qZ)-cos(ql)*cos(qZ))—

dé* (sin{gb)*sin(g3)*cos{qgd)-

sin{g5)*sin(qg4)+cos(g3)*cos(gb))*sin(g3)*(cos (g 1)* qldiff*sin(q2)+sin(ql)*cos(qZ)*quiff+sin(
gly*gldiff*cos(g2)+cos(gl)*sin{g2)* gz2diff);

a25diff =
(—sin(qS)*q3diff*coS(q4)*sin(qS)*d6*(cos(ql)*cos(qZ)—sin(ql)*sin(qZ))—
cos (g3)*sin{gd)* gd4diff*sin{gb)*de6* (cos(qgl)*cos(qZ)-

)
sin(qg )*51n(q2))+cos(q3)*cos(q4)*cos(q5)*q5diff*d6*(cos(ql)*cos(q2)—
sin{gql)*sin{ qz))+cos(qB)*coS(q4)*sin(q5)*d6*(—sin(ql)*qldiff*cos(qZ)—cos(ql)*sin(qZ)*quiff—
cos(gl)*gldiff*sin(g2)-sin(gl)*cos(qg2)*g2diff)~-
cos (gd4)*qddiff*sin(g5)*dé(cos(gl)* sin{q2)+sin{gl}*cos(g2))-
sin{qg4)*cos(gb)*gbdiff*dé(cos(qgl)*sin(g2)+sin{gl)* cos {g2) )~
sin{(q4)*sin(qg5)*D(d6) (cos(gl)*sin(g2)+sin{ql) *cos{g2))* (-
sin{ql)* qldlff*SLn(q2)+cos(ql)*cos(qZ)*quiff+cos(ql)*qldiff*cos(qz)—
sin{ql)*sin{qg2)*qg2diff)+cos{ q3)*q3diff*cos(q5)*d6*(Sin(ql)*sin(qZ)—cos(ql)*cos(q2))—
sin{qg3)*sin(g5)*ghdiff*d6* (sin(gl)*sin{g2)-

cos{gl)*cos{q2))+sin(q3)*cos(gb)*dé* (cos(gl) *qldlff*51n(qz)+31n(ql)*uos(q2)*q2d1ff+51n(ql) q
1diff*cos (g2)+cos(gl)*sin{(g2}*g2diff)-d3*sin(ql)* gldiff*a2*cos(qZ)-
d3*cos{gl)*a2¥sin(qg2)*g2diff-d3* (-

sin(gl)*qldiff*sin(g2)+cos(gl)*cos{q2}* gzdiff+cos{gl)*qldiff*cos (g2}~
sin(gl)*sin(g2)*q2diff)+az2*sin{gz)* q2diff* (d3*cos{ql)-cos{gl})~a2*cos{qz}* (-
d3*sin{gl)*qldiff+sin(gl)*qldiff}}*{-sin(g3)*sin(gd)~-
cos q4)) cos(qi) cos({g4)*sin(gh) ) *¥d6* (cos (gl)*cos(g2)=sin{gl)*sin(qgZ))-
sin{g4)*sin(gb)*d6(cos(gl)*sin(a2)+sin{gl)* pos(qZ))+Sin(q3)*cos(q5)*d6*(sin(ql)*sin(qZ)—
cos(ql)*cos (g2))+d3*cos (gl)*al*cos (g2)-d3* (cos(ql}* sin{g2)+sin(gl)*cos(qg2}}-

a2*cos(gz)* {d3*cos(gl)-cos{gl)))*{-cos(g3)*g3diff*sin(qgd}-
sin(g3)*cos{qgd)*gddiff+sin(gd)*gddiff)-
d6* (cos (g5) q5diff*sin(q3)*cos(q4)+sin(q5)*cos(qB)*quiff*cos(q4)—

gin{gb)* 81n(q3)*sin(q4)*q4diff—cos(q5)*q5diff*sin(q4)—sin(qE)*cos(q4)*q4diff—

sin{g3)* q3diff*cos(q5)—cos(q3)*sin(q5)*q5diff)*(cos(qB)*sin(q4) (sin{gl)*sin{(qg2)-
cos{gl)*sin{g2))- cos(q4)*(cos(ql) sin(g2)+sin{gl)*cos(qg 2)))=d6* (sin(gb)*sin(g3)*cos{qgd)-
sin{g5)*sin{g4)+cos(g3)*cos(gb)) *(—sin{g3)*q3diff*sin(g4)*(sin{gl)*sin{g2)~

(

cos{qgl)*sin{qg2))+cos(g3)*cos(qg4)* q4diff* (sin{gl)*sin{qg2)-

cos{ql) 51n(q2))+cos(q3)*sin(q4)*(cos(ql)*qldiff*sin(q2)+sin(ql)*cos(qZ)*quiff+sin(q1)*qldi
ff*sin{g2)- cos(ql)*COS(qZ)*quiff)+Sin(q4)*q4diff*(cos(ql)*sin(q2)+sin(ql)*cos(qZ))—

cos (qgd)* (- sin(ql)*qldiff*sin(q2)+cos(q1)*cos(qZ)*quiff+cos(ql)*qldiff*cos(qZ)—
sin(gl)*sin(g2)*q2diff));

a26diff =
(—sin(q3)*q3diff*cos(q4)*Sin(q5)*d6*(cos(ql)*cos(qZ)—sin(ql)*sin(qZ))—
cos(g3)*sin(g4)*gddiff*sin(g5)*d6* (cos(gl)*cos(gq2)-
sin{gl)*sin{g2))+tcos(g3)*cos(gd)*cos(gd}* g5diff*de* (cos(gl)*cos(g2) -
sin{ql)*sin(qg2))+cos{g3)*cos{g4)*sin(g5) *dex (—sin(qgl)> qldiff*cos(qZ)—cos(ql)*sin(qz)*q2diff—
cos{gl)*gldiff*sin(g2)-sin(ql)*cos(g2)*q2diff)-

(

(

{
cos{gd)*gddiff*sin(gb)*d6{cos(gl)*sin(g2}+sin(gll*c cos(qz) )=~
sin(gd)*cos(gb)*gbdiff*d6{cos(ql) *sin(g2)+sin{gl)*c cos (g2} ) -
sin{g4)*sin{g5)*D(d6) (cos{gl)*sin(qg 2y+sin(ql)*cos (g2))*{-
sin{gl)*gldiff*sin(g2)+cos{gl)*cos{g2}* gzdiff+cos(gl)*qgldiff*cos{g2)-
sin(gql)*sin(g2i*q2diff)+cos(g3)*g3diffrcos (gb)*de* (sin(gl)* sin{qg2)-cos(gl)*cos(g2})~-
sin(g3)*sin(g5)*gbdiff*d6* (sin(gl)*sin{g2)-

cos(gl)* cos(q&))+sin(q3)*cos(q5)*d6*(cos(ql)*qldiff*sin(q2)+sin(q1)*cos(qZ)*quiff+sin(ql)*q
1diff*cos(g2)+cos(ql)*sin{q2)*q2diff)-d3*sin(gl)*qldiff*a2*cos (g2}~

d3*cos (gl)*a2¥*sin{q2)*q2diff~d3* (-
sin(ql)*qldiff*sin(q2)+cos(ql)*cos(q2)*q2diff+cos(ql)*qldiff*cos(qZ)—
sin(ql)*sin(q2)*q2diff)+a2*sin(q2)*q2diff*(d3*cos(q1)~cos(ql))—a2*cos(q2)*(—




sin(g3)*sin(gb)*gbdiff*dé* (sin(gl)*sin{qg2}~-
cos(ql)*cos(qZ))+sin(q3)*cos(q5)*d6*(cos(ql)*qldiff*sin(q2)+sin(ql)*cos(qZ)*quiff+sin(q1)*q
ldiff*cos(q2)+cos(ql)*sin(q2)*q2diff)—d3*sin(ql)*qldiff*aZ*cos(qZ)—
d3*cos(ql)*a2*sin(qg2)*q2diff-d3* (-

sin(ql}* qldiff*sin(q2)+cos(ql)*cos(qZ)*quiff+cos(ql)*qldiff*cos(qz)—

sin{gl)*sin{qg2}™* q2diff)+a2*sin(qZ)*quiff*(d3*cos(ql)—cos(ql))—a2*cos(q2)*(—
d3*sin{gl)*gldiff+sin(gl)> qldiff))*cos(qS)—(cos(q3)*cos(q4)*sin(q5)*d6*(cos(ql)*cos(qZ)—
sin{gl)*sin(qg2))-

sin(q4)*SLH(qE)*d6(co€(ql)*Q1n(q2)+Q1n (gl)*cos(qg2)i+sin {g3)*cos | gb)*d6* (sin{gl}* sin(g2)-

cos (ql)*cos(g2))+d3*cos{gl)*a2*cos(q2)~ d3* (cos(gl)*sin(g2)+sin{gl)*cos(g2) )~

az2*cos (g2)* (d3*cos{gl)-cos(ql}) ) *sin{g3)*q3diff-
d6*(cos(q5)*q5diff*sin(q3)*cos(q4)+sin(q5)*cos(q3)*q3diff*cos(q4)—
sin(q5)*sin(q3)*sin(q4)*q4diff—cos(q5)*q5diff*sin(q4)—sin(q5)*cos(q4)*q4diff—
sin(qS)*q3diff*cos(q5)—cos(q3)*sin(q5)*q5diff)*sin(q3)*(Sin(ql)*sin(q2)—cos(ql)*cos(qZ))—
dé* (sin(gb)*sin(g3)*cos(gd)~
sin(qS)*sin(q4)+cos(q3)*cos(q5))*cos(qS)*quiff*(sin(ql)*sin(qZ)-cos(ql)*cos(qZ))—

dé* (sin{gb)*sin(g3)*cos{qgd)-

sin{g5)*sin(qg4)+cos(g3)*cos(gb))*sin(g3)*(cos (g 1)* qldiff*sin(q2)+sin(ql)*cos(qZ)*quiff+sin(
gly*gldiff*cos(g2)+cos(gl)*sin{g2)* gz2diff);

a25diff =
(—sin(qS)*q3diff*coS(q4)*sin(qS)*d6*(cos(ql)*cos(qZ)—sin(ql)*sin(qZ))—
cos (g3)*sin{gd)* gd4diff*sin{gb)*de6* (cos(qgl)*cos(qZ)-

)
sin(qg )*51n(q2))+cos(q3)*cos(q4)*cos(q5)*q5diff*d6*(cos(ql)*cos(q2)—
sin{gql)*sin{ qz))+cos(qB)*coS(q4)*sin(q5)*d6*(—sin(ql)*qldiff*cos(qZ)—cos(ql)*sin(qZ)*quiff—
cos(gl)*gldiff*sin(g2)-sin(gl)*cos(qg2)*g2diff)~-
cos (gd4)*qddiff*sin(g5)*dé(cos(gl)* sin{q2)+sin{gl}*cos(g2))-
sin{qg4)*cos(gb)*gbdiff*dé(cos(qgl)*sin(g2)+sin{gl)* cos {g2) )~
sin{(q4)*sin(qg5)*D(d6) (cos(gl)*sin(g2)+sin{ql) *cos{g2))* (-
sin{ql)* qldlff*SLn(q2)+cos(ql)*cos(qZ)*quiff+cos(ql)*qldiff*cos(qz)—
sin{ql)*sin{qg2)*qg2diff)+cos{ q3)*q3diff*cos(q5)*d6*(Sin(ql)*sin(qZ)—cos(ql)*cos(q2))—
sin{qg3)*sin(g5)*ghdiff*d6* (sin(gl)*sin{g2)-

cos{gl)*cos{q2))+sin(q3)*cos(gb)*dé* (cos(gl) *qldlff*51n(qz)+31n(ql)*uos(q2)*q2d1ff+51n(ql) q
1diff*cos (g2)+cos(gl)*sin{(g2}*g2diff)-d3*sin(ql)* gldiff*a2*cos(qZ)-
d3*cos{gl)*a2¥sin(qg2)*g2diff-d3* (-

sin(gl)*qldiff*sin(g2)+cos(gl)*cos{q2}* gzdiff+cos{gl)*qldiff*cos (g2}~
sin(gl)*sin(g2)*q2diff)+az2*sin{gz)* q2diff* (d3*cos{ql)-cos{gl})~a2*cos{qz}* (-
d3*sin{gl)*qldiff+sin(gl)*qldiff}}*{-sin(g3)*sin(gd)~-
cos q4)) cos(qi) cos({g4)*sin(gh) ) *¥d6* (cos (gl)*cos(g2)=sin{gl)*sin(qgZ))-
sin{g4)*sin(gb)*d6(cos(gl)*sin(a2)+sin{gl)* pos(qZ))+Sin(q3)*cos(q5)*d6*(sin(ql)*sin(qZ)—
cos(ql)*cos (g2))+d3*cos (gl)*al*cos (g2)-d3* (cos(ql}* sin{g2)+sin(gl)*cos(qg2}}-

a2*cos(gz)* {d3*cos(gl)-cos{gl)))*{-cos(g3)*g3diff*sin(qgd}-
sin(g3)*cos{qgd)*gddiff+sin(gd)*gddiff)-
d6* (cos (g5) q5diff*sin(q3)*cos(q4)+sin(q5)*cos(qB)*quiff*cos(q4)—

gin{gb)* 81n(q3)*sin(q4)*q4diff—cos(q5)*q5diff*sin(q4)—sin(qE)*cos(q4)*q4diff—

sin{g3)* q3diff*cos(q5)—cos(q3)*sin(q5)*q5diff)*(cos(qB)*sin(q4) (sin{gl)*sin{(qg2)-
cos{gl)*sin{g2))- cos(q4)*(cos(ql) sin(g2)+sin{gl)*cos(qg 2)))=d6* (sin(gb)*sin(g3)*cos{qgd)-
sin{g5)*sin{g4)+cos(g3)*cos(gb)) *(—sin{g3)*q3diff*sin(g4)*(sin{gl)*sin{g2)~

(

cos{qgl)*sin{qg2))+cos(g3)*cos(qg4)* q4diff* (sin{gl)*sin{qg2)-

cos{ql) 51n(q2))+cos(q3)*sin(q4)*(cos(ql)*qldiff*sin(q2)+sin(ql)*cos(qZ)*quiff+sin(q1)*qldi
ff*sin{g2)- cos(ql)*COS(qZ)*quiff)+Sin(q4)*q4diff*(cos(ql)*sin(q2)+sin(ql)*cos(qZ))—

cos (qgd)* (- sin(ql)*qldiff*sin(q2)+cos(q1)*cos(qZ)*quiff+cos(ql)*qldiff*cos(qZ)—
sin(gl)*sin(g2)*q2diff));

a26diff =
(—sin(q3)*q3diff*cos(q4)*Sin(q5)*d6*(cos(ql)*cos(qZ)—sin(ql)*sin(qZ))—
cos(g3)*sin(g4)*gddiff*sin(g5)*d6* (cos(gl)*cos(gq2)-
sin{gl)*sin{g2))+tcos(g3)*cos(gd)*cos(gd}* g5diff*de* (cos(gl)*cos(g2) -
sin{ql)*sin(qg2))+cos{g3)*cos{g4)*sin(g5) *dex (—sin(qgl)> qldiff*cos(qZ)—cos(ql)*sin(qz)*q2diff—
cos{gl)*gldiff*sin(g2)-sin(ql)*cos(g2)*q2diff)-

(

(

{
cos{gd)*gddiff*sin(gb)*d6{cos(gl)*sin(g2}+sin(gll*c cos(qz) )=~
sin(gd)*cos(gb)*gbdiff*d6{cos(ql) *sin(g2)+sin{gl)*c cos (g2} ) -
sin{g4)*sin{g5)*D(d6) (cos{gl)*sin(qg 2y+sin(ql)*cos (g2))*{-
sin{gl)*gldiff*sin(g2)+cos{gl)*cos{g2}* gzdiff+cos(gl)*qgldiff*cos{g2)-
sin(gql)*sin(g2i*q2diff)+cos(g3)*g3diffrcos (gb)*de* (sin(gl)* sin{qg2)-cos(gl)*cos(g2})~-
sin(g3)*sin(g5)*gbdiff*d6* (sin(gl)*sin{g2)-

cos(gl)* cos(q&))+sin(q3)*cos(q5)*d6*(cos(ql)*qldiff*sin(q2)+sin(q1)*cos(qZ)*quiff+sin(ql)*q
1diff*cos(g2)+cos(ql)*sin{q2)*q2diff)-d3*sin(gl)*qldiff*a2*cos (g2}~

d3*cos (gl)*a2¥*sin{q2)*q2diff~d3* (-
sin(ql)*qldiff*sin(q2)+cos(ql)*cos(q2)*q2diff+cos(ql)*qldiff*cos(qZ)—
sin(ql)*sin(q2)*q2diff)+a2*sin(q2)*q2diff*(d3*cos(q1)~cos(ql))—a2*cos(q2)*(—




a35diff

cos(g3)*g3diff*cos(g5)*d6* (cos(gl)*sin(g2)+sin{gl)*cos{g2) }+sin{g3)*sin(gb)*gbdiff*d6* (cos (g
1)*sin(qg2)+sin{gl)*cos(g2))=-sin(g3}*cos(gbh)*d6* (-

) *

{
sin(gl)*qldiff*sin(qg2)+cos(ql}*cos{g2)*q2diff+cos{gl)*gqldiff*cos(g2)-

1)*

1)

sin(g sin(qg2)*g2diff)-a2*sin{g2)*q2diff* (d3*sin(gl)-
sin({ql))+a2*cos(g2)* (d3*cos(gl)*qldiff-cos (ql)*qldiff)~-
d3* (cos(ql)*gldiff*sin(qg2)+sin{gl)*cos(g2)*q2diff+sin(gl)*qldiff*cos(q2)+cos({gl)*sin(g2)*q2d

c
iff))*sin{g3)*{sin{gl)*sin(g2)~

cos(gl)*cos(q2) )+ (cos(g3)*cos{gd)*sin(g5)*d6* (cos(gl)*sin(qg2)+sin(gl)*cos (g2} }+sin({gd)*sin{qg
5)*d6(cos{gl)*cos(g2)-sin(gl)*sin{(g2))-

sin(g3)*cos{gb)*d6* (cos{gl)*sin{g2)+sin{gl}*cos(g2))+a2*cos (g2} * (d3*sin{gl)-sin(gl) )~

d3* (sin{gl)*sin{g2)-cos(gl)*cos{g2))l*cos{(g3)*q3diff*(sin(qgl)*sin(qg2)-
cos(gl)*cos(g2))+(cos(g3)*cos(gd)*sin{g5)*dé* (cos{gli*sin(g2)+sin{gl)*cos (g2} )+sin(gd)*sin(qg
5)*d6(cos(gl)*cos(g2)-sin(gl)*sin(qg2))-

sin{g3)*cos(gb}*d6* (cos{gl)*sin(g2)+sin{gl)*cos(qg2))+a2*cos(q2)* (d3*sin(gl)-sin(gl))-

d3* (sin{gl)*sin(g2)-

cos(gl)*cos(g2)) ) *sin(g3)*{cos(gl)*qldiff*sin{g2)+sin{gl)*cos{qg2)*g2diff+sin(ql)*qgldiff*cos|
gZ)+cos{gl)*sin{q2)*qg2diff)+{-sin(g3)*q3diff*cos(gd)*sin(g5)*dé* (cos(gl)*cos{q2) -

sin(ql) sin(qg2})-cos(g3)*sin{qg4) *qd4diff*sin(g5)*d6* (cos(gl)*cos(q2)-

) *sin (g2} )+cos(g3)*cos{gd)*cos (g5} *gbdiff*d6* (cos(gl)*cos{g2)-

sin(q

sin(gl)*sin(g2))+cos(g3)*cos(gd)*sin(gb)*d6* (-sin(qgl)*qldiff*cos{q2)-cos(gl)*sin{g2)*qzdiff-
cos(ql)*qldlff*SLH(qZ) sin{qgl)*cos(g2)*qg2diff)-
cos(qd)*gddiff*sin(g5)*d6(cos{ql)*sin{g2)+sin(gl)*cos{qg2))-
sin(gd)*cos(gb)*gbdiff*d6(cos{gl)*sin{q2)+sin(gl)*cos(g2))~

sin(g4)*sin(gb)*D{d6) (cos(gl)*sin{qg2)+sin(gl)*cos{qg2)})* (-
sin(gl)*gldiff*sin(g2)+cos(gl)*cos{g2)*q2diff+cos{gl)*qldiff*cos(g2)—-
sin{gl)*sin(qg2)*q2diff)+cos(g3)*g3diff*cos(gh)*d6* (sin(gl)*sin(g2)- cos{gl)*cos{g2))~
sin(g3)*sin(gb)*g5diff*de* (sin(gl)*sin{q2)-

cos(gl)*cos(gZ))+sin(g3)*cos (g5)*d6* (cos(gl)*gldiff*sin(g2)+sin{gl)*cos(g2)*q2diff+sin(gl)*g
ldiff*cos(g2)+cos{ql)*sin(g2)*q2diff)-d3*sin(gl)*qldiffr*a2*cos (q2)-
d3*cos(gl)*a2*sin{q2)*q2diff-d3* (-
sin{gl)*gldiff*sin{g2)+cos({gl)*cos(q2)*q2difft+cos(gl)*qldiff*cos(g2}-
sin{gl)*sin{qg2)*g2diff)+a2*sin(qg2)*q2diff* (d3*cos{gl)-cos{qgl))-a2*cos{q2)* (-~
d3*sin(gl)*qldiff+sin(gl)*qldiff))*sin{g3)*(cos(gl)*s sin{g2)+sin{gl)*cos{g2))+(cos (g3} *cos (g4
}*¥sin{g5)*d6* (cos(gl)*cos(g2)-sin(gl)*sin(q2))-
sin{gd)*sin{gb)*dé({cos(gl)*sin(g2)+sin({gl)*cos(gZ))+sin(g3)*cos(g5)*d6é* (sin(ql)*sin(q2)~
cos{ql)*cos{g2))+d3*cos(gl)*a2*cos(g2)-d3* (cos(gl}*sin(g2)+sin{qgl)*cos (g2} )~

az*cos (g2)* {d3*cos{gql) -
cos(ql)))*cos(qB)*q3diff*(cos(ql)*sin(q2)+sin(ql)*cos(q2))+(cos(q3)*cos(q4)*sin(q5)*d6*(cos(
gli*cos(g2)-sin(gl)*sin{qg2))-
sin(gd)*sin{g5)*d6{cos(gl)*sin(q2)+sin(gl)*cos(qg2))+sin(g3)*cos (q5)*d6* (sin(gl)*sin(g2)-
cos{gl)* cog(qZ))+d3*coq(ql)*a2*cos(q2)—d3*(cos(ql)*sin(q2)+sin(ql)*cos(qZ))—
az*cos({g2)*{d3*cos(gl)-cos(qgl)))*sin{g3}* (-

sin{gl)* qldlff*bln(q2)+uob(ql)*gou(qz) g2diff+cos{gl)*gldiff*cos(g2)-
sin{gl)*sin{g2)*g2diff);

(-sin(q3)*g3diff*cos(g4)*sin{g5)*d6* (cos(ql)*sin{g2)+sin(qgl)*cos(g2))-
cos(q3)*sin(q4)*q4diff*sin(q5)*d6*(cos(ql)*sin(q2)+sin(ql)*cos(qZ))+cos(q3)*cos(q4)*cos(q5)*
g5diff*de* (cos(ql)*sin(qg2)+sin{gl)*cos(q2))+cos(g3)*cos{qgd)*sin(q5)*d6* (-
sin{(qgl)*qldiff*sin(q2)+cos(gl)*cos(g2)*q2diff+cos{gl)*qldiff*cos (g2}~
sinfgl)*sin(g2)*q2diff)+cos(g4)*gddiff*sin(gb)*db{cos{ql)*cos(q2) -
sin{(gql)*sin(g2))+sin(qd)*cos(g5)*q5diff*d6(cos(gl)*cos(q2)-sin(gl)*sin{q2))
—sin(ql)*sin(qZ))*(—sin(ql)*qldiff*cos(qZ)—cos(ql)*sin(qZ)*quiff—cos(ql)*qldiff*sin(qZ)—
sin(qgl)*cos{g2)*g2diff)-

cos {g3)*q3diff*cos(g5)*d6* (cos(gl)*sin(qZ)+sin{gl)*cos(qg2))+sin{g3)*sin{g5)*gbdiff*d6* (cos(qg
1)*sin(g2)+sin(gl)*cos(qg2))- Sln(q3 *cos (gb)*de* (-

sin{ql)*gldiff*sin(q2)+cos(qgl)* cos(qg2)*gqzdiff+cos{gl)*gldiff*cos(g2)-
sin{gl)*sin{q2)*q2diff)-a2*sin{qg2)*g2diff* (d3*sin(gli-
sin{gl))+a2*cos(g2)*{(d3*cos(gl)*gldiff-cos(gl)*qldiff)-

d3* {cos(ql)*qldiff*sin(g2)+sin(gl)*cos(q2)*q2diff+sin(qgl) *gldiff*cos{g2})+cos(gli*sin{qg2)*g2d
1ff))*{cos(q3)*sin(gd)* (sin(gl)*sin(q2)-cos(gl)*cos(g2))-
cos(q4)*(cos(ql)*sin(q2)+sin(ql)*cos(q2)))+(cos(q3) cos(gd)*sin(gb)*de* {cos(gl)*sin(g2)+sin{
gql)* cos(qZ))+sin(q4)*sin(q5)*d6(cos(ql)*cos(qZ)—sin(ql)*qln(qZ))—

sin{g3)*cos(gb)*dé* (cos(qgl)*sin(g2)+sin{qgl)*cos(q2))+a2*cos( g2)* (d3*sin{gl)-sin(gl))-

d3* (sin(gl)*sin(g2)~cos(qgl)*cos{(qgl)))* (- sin{g3)*g3diff*sin{qgd)* (sin(gl)*sin{g2)-
cos{gl)*cos{gZ))+cos(g3)*cos(gd)*g4diff*(sin{ql}*sin(qg2)-

cos{gl)* cos(qZ))+cos(q3)*sin(q4)*(cos(ql)*qldiff*sin(q2)+sin(ql)*cos(q2)*q2diff+sin(q1)*qldi
ff*cos(q2)+cos(ql)*sin(q2)*q2diff)+sin(q4)*q4diff*(cos(ql)*sin(q2>+sin(ql)*cos(qZ))—
cos{gd)*(-sin{ql)*qldiff*sin(q2)+cos{ql)*cos(q2}*g2diff+cos(ql)*qldiff*cos(q2)-
sin(ql)*sin(qZ)*quiff))—(—sin(q3)*q3diff*cos(q4)*Sin(qS)*d6*(cos(ql)*cos(qZ)—
sin(ql)*sin(g2})-cos(g3)*sin(q4)*qddiff*sin(g5)*d6* (cos(ql)*cos (g2} -




a36diff

sin{ql)*sin{(g2))+cos(g3)*cos(gd)*cos(g5)*gbdiff*deé* {cos(ql)*cos(qZ)-

sin{gl)*sin/{ qZ))+cos(q3)*cos(q4)*sin(q5)*d6*(—sin(ql)*qldiff*cos(q2)—cos(ql)*sin(qZ)*quiff—
cos{gl)*gldiff*sin{g2)~sin{gl)*cos(g2)*q2diff)-

cos(gd)*qgadiff*sin(gb)*d6(cos (gl)* sin{qg2)+sin(ql)*cos(qg2))-
sin{qg4)*cos(qg5)*qbdiff*d6(cos(gl)*sin(g2)+sin(gl)*cos(qg2))

+cos (gl)*cos(g2)*g2diff+cos (ql)*gldiff*cos(q2) -

sin{ql)* sin(qZ)*quiff)+cos(q3)*q3diff*cos(q5)*d6*(sin(ql)*sin(q2)—cos(ql)*cos(qZ))-
sin(g3)*sin{g5)*g5diff*dé* (sin(gl)*sin{g2)-

cos { ql)*cos(qZ))+sin(q3)*cos(q5)*d6*(cos(ql)*qldiff*sin(q2)+sin(ql)*cos(qZ)*quiff+sin(ql)*q
1diff*cos(g2)+cos{gl)*sin(g2)*q2diff)~d3*sin(gl)*gldiff*a2*cos(q2)-
d3*cos(gl)*a2*sin(q2)*q2diff-d3* (-

sin{ql)*qldiff*sin(g2)+cos(gl)*cos(g2)*g2diff+cos(gl)*qldiff*cos(gz)-

sin{ql)*sin{g2)*g2diff)+al2*sin(g2) *q2diff*{(d3*cos(qgl)- cos(gl))-a2*cos{g2}*{-

d3*51n( *qldiff+sin{gl)*qldiff))*(cos{g3)*sin{qgd)* (cos(qgl) *sin(g2)+sin{gl)*cos(q2))+cos (g4
*{cos{q ) cos{g2)~sin{gl)*sin(g2)))-(cos(qg3)*cos(qgd)* sin{gh)*d6* (cos(gl)*cos (q2)-

sin(gl)*sin(qg2})-

sin(g4)*sin(g5)*d6(cos(ql)>* Sin(q2)+sin(ql)*cos(q2))+sin(q3)*cos(q5)*d6*(sin(ql)*sin(q2)—

cos{qgl)* coS(qZ))+d?*cos(ql)*a2*cos(qZ)—dB*(cos(ql)*sin(q2)+sin(ql)*cos(qZ))—

aZ*cos (g2)* (d3*cos(gl)-cosi{qgl)))* (-

sinf{g3)*q3diff*sin(g4)* {cos{ql)*sin{g2)+sin{gl)*cos(g2))+cos(g3)*cos(g4)*qd4diff* (cos(qgl}*sin
(g2)+sin{gl)*cos(qg2))+tcos{g3)*sin(gd)* (-

sin(ql) qldiff*sin(g2)+cos(ql)*cos{qg2)*q2diff+cos(gl)*qldiff*cos{qg2) -
sinfgl)*sin(g2)*q2diff)-sin{gd)*qddiff* (cos(gl)*cos(g2)-sin(qli*sin{g2))+cos(qd)* (-
sin{ql)*gldiff*cos(g2)-cos(gl)*sin{g2)*g2diff-cos(gl)*qldiff*sin(qg2)-
sin(qgl)*cos(g2)*q2diff));

{(-sin(g3)*qg3diff*cos (g4 )*sin(gh)*dé* (cos(qgl)*sin{gZ}+sin{gl}*cos(qg2))-
cos(g3)*sin(qgd)*qadiff*sin{g5)*d6* (cos(gl)*sin{g2)+sin(qgl)*cos(g2))+cos(g3)*cos(gd)*cos(q5)*
q5diff*d6*(cos(ql)*sin(q2)+sin(ql)*cos(qZ))+cos(q3)*cos(q4)*sin(q5)*db*(—
sin(gl)*qldiff*sin{qg2)+cos{gl)*cos(g2)*g2difftcos(gl}*qldiff*cos(qg2])~
sin{ql)*sin{q2)*qg2diff)+cos{gd)*qddiff*sin(g5)*d6(cos(ql)*cos(g2)-
sin(ql)*sin(g2))+sin(q4)*cos(gb)*g5diff*d6(cos{ql)*cos(g2)-sin{gl)*sin(g2))
-sin{gl)*sin{(g2))* (-sin{ql)*gldiff*cos{q2)-cos(qgl)*sin(g2)*g2diff-cos(ql)*qldiff*sin{(g2)-
sin(gl}*cos{gz)*q2diff)-

cos(g3)*g3diff*cos(gh)*d6* (cos(gl)* sin(q2)+sin(ql)*cos(q2))+sin(q3)*sin(q5)*q5diff*d6*(cos(q
1)*sin{qg2) +51n(ql)*coq(q2))—51n g3} *cos (gb) *de* (-

) *
{
sin(gl)*qldiff*sin(g2)+cos{gl)*cos{g2)*g2diff+cos(ql)*qldiff*cos(gz)~
sin(gl)*sin(g2)*q2diff)-aZ*sin(g2)*q2diff* (d3*sin{qgl)-
sin{gl)) +a7*cos(q2) (d3*cos(ql)*gldiff-cos(gl)*qldiff)-
d3* (cos{gl)*gldiff*sin(g2)+sin(gl)*cos(qg2)* qzdiff+sin(gl)*qldiff*cos(g2)+cos(gl)*sin(g2)*qg2d
lff)}*(ulﬁ {g5)*cos(g3)*cos(gd) *(cos(gl)*cos{g2)-sin(gli*sin{g2))-
sin{gbi*sin{gd) */Luo\ql)*<ln(q2)+sln(ql)*co<(q7))+°1n(q3)*L0s(q5) (sin{gl)*sin{g2)-
cos{gl)*cos{g2);)+{cos(qg3)*cos(gd)*sin(qgb)* d6* (cos(gli*sin{g2)+sin{qgl) *cos(g2))+sin(gd)*sin|
g5)*dé{cos{gl)* Cos(q;,—qin(ql)*s1n(qz))
sin q3)* cos(g5) *d6* (cos (gl)*sin{g2)+sin(ql)*cos(qg2))+a2*cos (g2)* (d3*sin{gl)-sin(gl) )~
d3* (sin(qgl)*sin(g2)-cos(gl)*cos(q2)))* (cos{g5)*qbdiff*cos(g3)*cos(qd)* (cos{ql)*cos{qgZ)~
sin{g )*51n(q2 y~sin{qgb)*sin(g3)*qg3diff*cos(qgd)*(cos(gl)*cos(g2)-sin{gl)*sin{g2))—-
sin{g5}* cos(q3)*51n(q4)*q4diff*(cos(ql)*cos(qZ)—sin(ql)*sin(qZ))+sin(q5)*cos(q3)*cos(q4)*(—
sin(gl)*qldiff*cos(g2)-cos{gl)*sin(g2)*q2diff-cos{gl)*qldiff*sin(qg2)-
sin(gl)*cos(g2)*q2diff)-cos(g5)*gbdiff*sin(gd)* (cosi{gl)*sin(g2)+sin(gl)*cos(g2})~
sin{g5)*cos{qd)*qgddiff*{cos{gl)*sin{g2)+sin(gl)*cos(g2))-sin(gdbl*sin(qgd)* (-
sin{gl)*qldiff*sin{g2)+cos(gl)*cos(g2)*q2diff+cos(gl)*qldiff*cos(g2)-
sin(gl)*sin(g2)*qg2diff)+cos(g3)*q3diff*cos(g5)* (sin{gl)*sin{g2)-cos(ql)*cos(g2))~
sin(g3)*sin(g5)*gbdiff* (sin(gl)*sin(qg2)-
cos (gl)>* cos(qZ))+sin(q3)*cos(q5)*(cos(ql)*qldiff*sin(q2)+sin(ql)*cos(qZ)*quiff+sin(ql)*qldi
{

ff*cos (g2)+cos(gl)*sin(g2)*q2diff))-(-sin{g3)*g3diff*cos(gd)*sin(g5)*d6* (cos(gl)*cos{qg2)-
sin(gl)*sin{q2))-cos(g3)*sin(g4)*qddiff*sin{gb)*d6é* (cos(gl)*cos(q2)~-
sin{gl)*sin{q2))+cos{g3)*cos(gd)*cos(gdh)*gdbdiff*d6* (cos(gl)*cos(gz)-
Sin(ql)*sin(qZ))+Cos(q3)*cos(q4)*sin(q5)*d6*(—sin(ql)*qldiff*cos(q2)-cos(ql)*fln(q y*q2diff-
cos{qgl)*qldiff*sin(qgZ2)-sin(gl)*cos(g2)*qg2diff)-

cos (g4)*gd4diffrxsin(gb)*d6(cos(gl)*sin{g2)+sin{gl)*cos(g2))-
sin(g4d)*cos(g5)*gbdiff*d6(cos(ql)*sin{qg2)+sin{gl}*cos(g2))+sin(gl)*cos(g2}}* (-
sin(gl)*gldiff*sin(g2)+cos(gl)*cos(g2)*qg2diff+cos(gl)*qldiff*cos(q2)~
sin(gl)*sin{g2)*q2diff)+cos{q3)*q3diff*cos(g5)*d6* (sin(gl)*sin(g2)~cos(ql)*cos (g2} )~
sin{g3)*sin(gb)*gbdiff*d6* (sin(gl)*sin(g2)-

cos{gl)*cos(g2))+sin(g3) *cos(g5)*d6* (cos (gl)*gldiff*sin(g2)+sin{gl)*cos(q2)*q2diff+sin(ql)*q
ldiff*cos{g2)+cos{gl)*sin{g2)*q2diff)-d3*sin(qgl)*gldiff*a2*cos{g2)-
d3*cos{gl)*a2*sin(g2)*q2diff-d3* (-
sin(gl)*gldiff*sin(g2)+cos(ql)*cos{qg2)*q2diff+cos(gl)*qldiff*cos{g2)—-
sin(gl)*sin(g2)*q2diff)+a2*sin{q2)*q2diff* (d3*cos(gl)-cos(ql})-a2*cos(qZ)* (-




a43diff

ad4diff

a45diff

a46diff

ab3diff

ab4diff

ab55diff

ab6diff

d3*sin{gl)*qldiff+sin(gl)*qldiff))* (sin(g5)*cos(qg3)*cos{qd)*{cos(gl)i*sin(qg2)+sin(gl)*cos(qg2)
}+sin{gb)*sin{qg4)* (cos(gl)*cos(g2)-sin(gl)*sin{qg2})-
sin{g3)*cos{gb)*(cos{gl)*sin(g2)+sin(gl)*cos(g2)) -

(cos{g3)*cos{gd4)*sin{g5)*d6* (cos(gl)*cos(g2)-sin{gl)*sin{g2))-
sin{g4)*sin{gb5)*d6{cos(gl)*sin(g2)+sin{gl)*cos(qZ))+sin{g3)*cos(g5)*dé* (sin(gl)*sin{qg2)-
cos(gl)*cos{qg2))+d3*cos(gl)*a2*cos(g2)-d3*(cos(gl)*¥*sin{g2)+sin{gl)*cos(g2))-

az*cos (g2 }*{d3*cos{gql)-

cos(ql)))*(cos(q5)*q5diff*cos(q3) cos(gd)*(cos(gl)*sin{g2)+sin/
*sin(g3)*g3diff*cos(gd)* (cos(gl)*sin(g2)+sin{qgl)*cos{qg2)

gli*cos(gZ))-
sin(q } =
sin(qS)*cos(q3) sin{qg4)*qgd4diff*(cos(qgl)*sin(g2)+sin{qgl)*cos{qg2))+sin{gb)*cos(g3)*cos(gd)* (-
sin{gl)*qldiff*sin(g2)+cos{gl)*cos{q2)*gq2diff+cos(gl)*qldiff*cos(g2)-
sin{gl)*sin(qg2)*q2diff)+cos(g5}*q5diff*sin{gd)* (cos(qgl)*cos(qg2)-
sin(gl)*sin(qg2))+sin(gb)*cos(gd)*g4diff* (cos(gl)*cos(qg2)-sin(gl)*sin{q2))+sin{g5}*sin(qd}* (-
sin{gl)*qgldiff*cos(q2)-cos{gl}*sin(q2)*q2diff-cos(qli*qldiff*sin(g2)-
sin{gl)*cos(g2)*q2diff)-
cos (g3)*q3diffrcos(gd)* (cos(gl)*sin(g2)+sin{gl)*cos{g2))+sin{g3)*sin(g5) *q5diff* (cos(ql)*sin
(g2)+sin(ql)*cos(g2))~sin(g3)*cos (gbh)* (-
sin(qgl)*qldiff*sin{g2)+cos(gql)*cos(g2)*q2diff+cos{qgl)*qldiff*cos(g2)-
sin(ql)*sin{qg2)*q2diff)};

-sin{gl)*gldiff*sin{g2)+cos{gl)*cos{g2)*q2diff+cos(gl)*gldiff*cos(qg2)-
sin(gl)*sin(g2)*g2diff;

cos (g3}*q3diff*{sin{qgl)
Cos(ql)*cos(qZ))+sln(q3
Z)tcos{gli*sin{g2)*qzdi

*sin(qg2)-
i*({cos(ql)*gqldiff*sin{g2)+sin{gl)*cos(g2)*g2diff+sin(qgl)*gldiff*cos(qg
££);

-sin(g3)*qg3diff*sin(qg4)*(sin(gl)*sin(qg2)-

cos(gl)*cos(gz))+cos(g3)*cos(gd)*qddiff* (sin(gl)*sin{g2)—-
Cos(ql)*cos(q2))+cos(q3)*sin(q4)*(cos(ql)*qldiff*sin(q2)+sin(ql)*cos(q2)*q2diff+sin(ql)*qldi
ff*cos(gZ)tcos(gl)*sin{q2)*q2diff)+sin(gd)*qddiff* {cos{ql)*sin(g2)+sin(ql)*cos(g2))-
cos(g4)*{-sin{ql)*gqldiff*sin(g2)+cos(qgl)*cos(g2)*q2diff+cos{gl)*gldiff*cos(g2)-
sin{gli*sin(qg2)*q2diff);

cos (gd)*gbdiff*cos(g3)*cos(q4)* (cos(gl)*cos(g2)~sin(gl)*sin{(g2))-
sin(qB)*51n(q3)*q3d1ff*cos(q4)*(cos(ql)*cos(qZ)—sin(ql) sin{g2))-

sin(gb)*cos{qg3)*sin (g4)*qd4diff* (cos(gl)*cos{g2)-sin{gl)*sin(q2))+sin{gb)*cos{q3)*cos(qgd)* (-
sin(ql) qldiff*cos(q2)-cos{ql)*sin(q2)*q2diff-cos(qgl)*qldiff*sin(q2)-

sin{gl)*cos(qg2)* qulff)—Cos(qS)*q5diff*Sin(q4)*(cos(ql)*Sln(qz)+Sln(q Cos(q2)>—
sin{g5)*cos(g4}*gddiff*{cos(gl)*sin(g2)+sin(gl)*cos(g2))-sin(g5)* sin(g -
sin{gl)*qldiff*sin(g2)+cos(gl)*cos{g2)*q2diff+cos (gl)*qldiff*cos | q2)—
sin(ql)*sin(g2)*q2diff)+cos(q3)*g3diff*cos(gb)* (sin(gl)*sin(q2)-cos (g *cos{gZ))-
sin(g3)*sin(gb)*qbdiff* (sin(ql)*sin{qg2)-

cos(gl)>* cos(qZ))+51n(q3)*aos(q5)*(LO%(ql) gldiff*sin(g2)+sin{gl)*cos(g2)*g2diff+sin{gl)*glai
ff*cos(g2)+cos{gl)*sin(g2) *q2diff)%l:i=cos(gl)*cos(q2)%2:=sin{qgl)*sin(g2);

¢ s(ql)*qldiff*sin(q2)+sin(ql)*cos(qZ)*quiff+sin(ql)*qldiff*cos(q2)+cos(ql)*sin(qZ)*quiff;

—cos(g3)*g3diff* {cos(gl)*sin(g2)+sin(gl)*cos(g2))-sin (q3) (-
sin{ql)*qldiff*sin{g2)+cos{gl)*cos(q2)*q2diff+cos(ql *gldiff*cos{g2)~-
sin{(gl)*sin{qg2)*g2diff);

sin{g3)*g3diff*sin(qgd4)*{ 205 (gl)*sin(g2)+sin{qgl)*cos(g2)) -
cos{g3)*cos{qgd)*qd4diff*(cos(gl)*sin(g2)+sin(qgl)*cos(g2))-cos (g3) *sin(qd)* (-
sin{gl)*qldiff*sin(g2)+cos{gl)*cos{qg2)* qg2diff+cos(ql)*qldiff*cos(g2)-
sin{gl)*sin(qg2)* q2d1ff) 1n(q4)*q4d1ff*(uos(ql) cos(qZ)-sin(gl)*sin{g2))+cos(gd}* (-
sin(gl)*qldiff*cos{g2)-cos(gl)*sin(q2)*q2diff-cos(ql)* gqldiff*sin{g2)-

sin(gl})* cou(qz)*qulff)




cos (q5)*qbdiff*cos(q3) *cos(qd)* (cos{gl)*sin(g2)+sin(ql)*cos(q2))-
sin(q5)*sin(q3)*q3diff*cos(q4)*(cos(ql)*sin(q2)+sin(ql)*cos(qZ))—
sin(q5)*cos(q3)*sin(q4)*q4diff*(cos(ql)*sin(q2)+sin(ql)*cos(qZ))+sin(q5)*cos(q3)*cos(q4)*(—
sin(ql)*qldiff*sin(q27+cos(ql)*cos(q2)*quiff+cos(ql)*qldiff*cos(qZ)—
sin{ql)*sin{(qg2)*q2diff)+cos(gb)*g5diff*sin({qg4)* (cos(gl)*cos{qZ)-
Sin(ql)*sin(qZ))+sin(q5)*cos(q4)*q4diff*(cos(ql)*cos(q2)—sin(ql)*sin(q2))+sin(q5)*sin(q4)*(—
sin(ql)*qldiff*cos(q2)—cos(ql)*sin(qZ)*quiff—cos(ql)*qldiff*sin(qZ)-
sin{gl)*cos(qg2)*g2diff)-
cos(q3)*q3diff*cos(q5)*(cos(ql)*sin(q2)+sin(ql)*cos(q2))+sin(q3)*sin(qS)*quiff*(cos(ql)*sin
(g2)+sin(gl)*cos(g2))-sin(qg3)*cos(gd)* (-
Sin(ql)*qldiff*sin(q2)+cos(ql)*cos(qZ)*quiff+cos(ql)*qldiff*cos(qZ)—
sin(ql)*sin(qZ)*quiff)%l:=cos(ql)*sin(q2)+sin(q1)*cos(q2);

a64diff=
-sin{g3)*g3diff;
a6bdiff=
~cos(g3)*q3diff*sin(q4)-sin{g3)*cos(gd)*qgddiff+sin(qgd) *gddiff;
a66diff=

cos(q5)*q5diff*sin(q3)*cos(q4)+sin(q5)*cos(q3)*q3diff*cos(q4)—
Sin(q5)*sin(q3)*sin(q4)*q4diff—cos(q5)*q5diff*sin(q4)—Sin(qB)*cos(q4)*q4diff—
sin(g3)*g3diff*cos(gb)-cos{g3)*sin{g5)*gbdiff;




INVERSE JACOBIAN MATRIX :

J(*-1) = [invll, inv12, inv13, inv14, inv15, inv16]
[ inv21, inv22, inv23, inv24, inv25, inv26]
[ inv31, inv32, inv33, inv34, inv35, inv36]
[ inv41, inv42, inv43, invd4, inv45, inv46]
[ inv51, inv52, invS3, invS4, inv5S5, inv56]

[ inv61, inv62, inv63, inv64, inv65, inv66]

invll =
(a55*a43*a34*a66*a22-a54*a45%a36*a22+a54*a45%a23*a36-
a55*a64*a22*a43*a36+a54*a43*a35*%a26-a55%a43*a34*a26-
a55*a34*a22*ad6+a55%a23*a34*ad6+a55%a24*a43*a36+a53*a34%*a45*a26-
a53*a34*ad5*a66*a22-a54*ad3*a35%a66*a22-
a25*%a53*a34*ad6+a25*ad43*a34*a56+a65%a22*a54*ad43*a36+a53 *a35*a24*a46-
a53*a35*a64*a22%*ad6-a25%a54%a43*a36+a35*%a22*a54*a46+a64*a22*a43*a35%a56-
a24*a43*a35%a56-a24*a45*%a53*a36+a34*a22*a45%a56+a65%a22*a53*a34*ad6-
a65*a22*ad3*a34*a56+a64*a22*a45%a53*a36+a44*a55%a36%a22-ad4*a35%322*356-
ad44*a53*a35%a26-a23*a34*ad5*a56-a23*a35*a54*ad46+ad4*a53%a35%a66%*a22-
a44*a55*a23*a36+ad4*a25%a53*a36-
ad4*a65*a22*a53*a36+ad4*a23*a35*a56+a33*a44*a55%a26-a33*ad4*a55%a66*a22-
a33*ad44*a25%a56+a33*ad44*a65*a22*a56-a33*a64*a22*a45%a56-
a33*a54*ad5%a26+a33*a24*a45*a56-
a33*a55*a24*a46+a33*a54*a45%a66*a22+a33*as55%a64*a22*ad6-
a33*a65*a22*a54*ad6+a33*a25%a54*ad6)/ (%l) ;

invl2 =
-(a33*ad44*al2*a65*%a56+as55%a43*a34*al2*a66-
a54*ad5*al2*a36+a54*a45*al3*a36+a55%al4*a43*a36-a55*ad3*a34*al6-
a55*al2*a34*ad46+aS5*%al3*a34*a46+a54%ad43*a35%a16-
a54*a43*a35*al2*a66+a53*a34*ad5*al6-a53*a34*ad45*al12*a66-a55*al12*a64*a43*a36-
al5*a53*a34*a46+al5*ad43*a34*a56-a14*a45*a53*a36+al2*a64*a45%a53%a36-
a53*a35*al2*a64*ad46+a53*a35%al4*ad6-al 5*a54*ad3*a36+al2*a65*a53 *a34%a46-
al2*a65*a43*a34*a56+al2*a35%a54*a46-al3*a34*ad5*a56-
al4*a43*a35*a56+al2*a34*ad45*a56+al2*a65*a54*a43*a36-
ad44*a55*al3*a36+al2*a64*a43*a35%a56-a13*a35*a54*ad6+add*a55%al 2*a36-
ad44*353*a35%a16-a44*al2*a35%a56-
ad4*a12*a65*a53*a36+ad4*al 5*a53*a36+add*a53*a35%al2*a66+add*al3*a35%a56-
a33*ad44*a55*al2*a66+a33*a44*a55*%al6-a33*add*al 5*a56-a33*a54*a45*%316-
a33*a55*al4*a46+a33*al5*a54*ad46+a33*a54*ad5*al2*a66-
a33*al2*a65*a54*ad6+a33*al4*a45*%a56+a33*a55*al2*a64*ad6-a33%al 2 *a64*ad5*as56)/ (%l)




invl3=
(a54*a26*al2*a65*ad43+a54*al5*ad6*a23+a54*a65*a22*ad6*al3-
a54*a26*al5*ad43+ad54*al6*a25%ad3-a54*al2*a65%ad6*a23+a54*a66*a22*al5%a43-
a54*a12*a66*a25*a43+a54*a25%a46*al2+a44*a55%a66*a22*al3-a44*a55*%a26*al3
-a55*a24*a46*al2+a24*a56*al5*a43-a55*%al4*ad6*a23-ad44*al5*a56*a23-a54*al 5*ad6*a22
-a26*ad4*al2*a65%a53-al 5*a46*a24*a53+ad4*as55*a26*al2-al4*a56*a25%a43-al 6*ad4*a25%a53
-a54*a25*ad6*al3-a44*a65*%a22*a56*al3+ad4*a25%a56*al 3-a44*a25*%a56*al?2
-a65*a22*ad6*al4*a53-a55*a64*a22*ad6*al3+a55*%a24*ad6*al3+a26*a44*al5*as53
-a64*a22*a56*al5*a43+a25%a46*al4*a53-
a66*a22*a55*al4*ad3+a55*al4*a46*a22+al6*ad4*a65%a22*a53-
a66*a22*add4*al5*a53+al2*a64*a56*a25*ad3+al2*a65*%ad6*a24*a53-al6*ad4*a22*a55
-a26*a55*al2*a64*a43+a26*a55*%al4*ad3+al6*ad4*as55%a23-al6*a55*a24*a43
-a24*a56*al2*a65%a43-a12*a66*a44*a55*%a23+al 4*a56*a65%a22*a43
-a45*a54*a26*al2+ad5*aS4*al6*a22-
ad45*al2*a64*a56*a23+a45%al6*a24*a53+ad5*%a66*a22*a14*a53-
ad45*a54*a66*a22*al3+ad5*a64*a22*a56*al3+ad45*a24*a56*al2-a45%al2*a66*a24*a53
-a45*al4*a56*a22+ad5*ald*a56*a23-a45*%a24*a56*al3+ad45%a54*al2*a66*a23+a45%a54*a26%al3-
a45*a54*a16*a23-a45*al6*a64*a22*a53+a45*a26*al2*a64*a53-a45*a26*al4*a53-
aS4*al6*a65%a22*a43+a55*al2*a64*a46*a23+al2*a66*ad4*a25%a53+al6*a55*%a64*a22*ad43+ad4*al5*
a56*a22-a25%a46*al2*a64*a53+al 5*ad46*a64*a22*a53+al2*a66*a55%a24*ad3+a44*al2*a65*a56*a23)/
(%l);

invl4=
-(a26*a55*al2*a34+a64*a22*a56*al3*a35-a26*a55*al3*a34-al3*a34*a56*a65%a22-
al6*a55*a34*322+a34*a22*a56*al5-a24*as53*a36*als-
a54*a36*a22*al5+a54*a23*a36*al5+as54*al2*a36*a25+a54*a26*al3*a35+a54*al2*a66*a23*a
35+a54*al6*a35*a22+a54*al3*a36*a65%*a22-a54*a23*a36*al2*a65-a54*al6*a23*a35-
a54*a26*al2*a35-a54*al3*a36*a25-a54*a66*a22*al3*a35-a24*a56*al3*a35-
al2*a34*a56*a25-al3*a36*a55*%a64*a22+al3*a36*a55%a24+a66*a22*a55%al3*a34-
al4*a56*a35*a22+a24*a56*al2*a35-al6*a53*a35*a64*a22+al6*a65*%a22*a53*a34-
al2*a64*a56*a23*a35+a66*a22*a53*a35%al4+a64*a22*a53*a36*al5-
al6*a25*a53*a34+al6*a53*a35%a24-al2*a36*a55%a24+al4*a53*a36*a25-
al4*a53*a36*a65%a22-al2*a64*a53*a36*a25+al3*a34*a56*a25+a24*a53*a36*al2*a65-
al2*a66*a55*a23*a34-a23*a36*a55%al4-a53*a34*a66*a22*a15-
a53*a34*326*al2*a65+a26*a53*a35%al2*a64+a23*a36*a55%al2*a64-
al2*a66*a53*a35*a24+a53*a34*a26*al5-
a23*a34*a56*al5+a23*a34*a56*al2*a65+al6*a55*%a23*a34-+a53*a34*al2*a66*a25+a36*a22*a
55*al4-a26*a53*a35*al4+ald*a56*a23*a35+a33*al6*a55*a64*a22+a33*¥al2*a64*a56*a25-
a33*al6*a55%a24-
a33*ald4*a56*a25+a33*ald*a56*a65*a22+a33*al2*a66*a55*a24+a33*a26*a55%al4-
a33*a24*a56*al2*a65-a33*a66*a22*a55%al4+a33*a54*a66*a22*al5-
a33*a54*al2*a66*a25+a33*a54*%a26*al2*a65-a33*a54*al6*a65%a22+a33*a24*a56*al5-
a33*a64*a22*a56*al5-a33*a26*a55*al2*a64-a33*a54*a26*al 5+a33*a54*al6*a25)/ (%1) ;

invls=
(-a33*ad5*a66*a22*al4-
a33*ad5*a26*al2*a64+al2*a65%ad6*a23*a34+al2*a35%a46*a24+ad3*a35*a26*al2*a64-
a23*a35*ad6*al2*a64-a25%ad6*al2*a34+al 5*a43*a36*a64*a22-a26*add*a12*a35-
a26*ad3*a34*al2*a65-al6*a64*a22*a43%a35+a45*al6*a23*a34-a45*al 2*a36*a24-
ad45*a23*a36*al4-a45*al3*a36*a64*a22+a45%a23*a36*al12*a64+a45*al3*a36*a24-
ad45*al6*a34*a22+ad5%a66*a22*al3*a34-a45%a12*a66*a23*a34-
ad45*a26*al3*a34+ad5%a26*al2*a34+a45*%a36*a22*al4+a33*a45*al2*a66*a24+a33*ad5*al6*a
64*a22+a33*al6*ad4*a25-a33*a26*ad4*al 5+a33*a66*a22*ad4*a15+a33*a25*ad6*al12*a64-
a33*a25*a46*ald-a33*al2*a65*ad6*a24+a33*a65%a22*ad6*ald+a33*a26*ad4*al2*a65-
a33*al2*a66*ad4*a25+a33*al 5*a46*a24-a33*al6*ad4*a65*%a22-a33*al S*ad6*a64*a22-
al6*ad44*a23*a35+a26*ad3*a34*al5-a25*a43*a36*al 2*a64+a2 5S*ad6*al3*a34-




nv16=

inv21=

inv22=

a66*a22*a43*a34*al5-a65%a22*ad46*al3*a34-
a66*a22*ad4*al13*a35+a23*a35%ad46*al4+a26*ad4*al3*a35-al 5*ad3*a36*a24-
al3*a36*ad4*a25+a25%a43*a36*al4+al3*a36*ad4*a65*%a22+al12*a36*ad4*a25+ad3*a35%a66%a
22*a14-a36*a22*a44*315-
ad43*a35*al2*a66*a24+al3*a35*a46*a64*a22+al6*ad3*a34*a65*a22-
a23*a36*ad4*al2*a65+a23*a36*ad4*al5-al6*ad3*a34*a25-
a65%a22%*ad3*a36*a14+al16%a44%a35%322-
a35*a22*ad6*ald+al2*a65*a43*a36*a24+al2*a66*ad43*a34*a25+al 5*ad6*a34*a22+al6*a24*a
43*a35-a43*a35*a26*al4-al 5*a46*a23*a34-al13*a35*ad6*a24+al2*a66*ad44*a23*a35-
a33*a45*al6*a24+a33*ad45*a26*al4)/ (%l),

-(a33*a44*a22*al5*a56+a33*ad4*a55*al2*a26-a54*ad5*a22*al3*a36+a54*ad5*a12*a23*a36-
a55*ad3*a34*al2*a26+a55*al2*a23*a34*a46+a55*%al2*a24*ad3*a36+a55*a43*a34*a22*a16-
a55*al3*a34*a22*ad6-a55%al4*a43*a22*a36-a53*a34*a45%a22*al6+a53*a34*a45%a12*a26-
a54*ad3*335*a22*al6+a54*a43*a35%al2*a26+al4*ad43*a22*a35*%a56+al3*a34*a22*ad45%a56-
a43*a34*a22*al5*a56-a53*a35*al4*a22*ad6+a53*a35*al2*a24*ad6+al4*a22*ad5*a53*a36-
al2*a24*a45*a53*a36-al2*a23*a35*a54*ad6-al2*a25*a54*a43*a36-
al2*a25*aS3*a34*ad46+ad43*a34*al2*a25%a56+a22*al3*a35*a54*a46+add*a55%a22*al13*a36-
al2*a24*a43*a35%a56-a12*a23*a34*ad5%a56+a22*al 5¥a54*a43*a36+a22*al5*a53*a34*ad6-
ad44*a55*al12*a23*a36-a44*a53*a35*%al2*a26+a44*al2*a25*%a53*a36+ad4*al2*a23*a35*a56-
ad44*a22*al3*a35*a56+ad4*a53*a35%a22*al6-a44*a22*a15*%a53*a36-a33*ad4*al12*a25*a56-
a33*ad4*a55*a22*al6+a33*al2*a25*%a54%a46-
a33*a54*ad45*al12*a26+a33*a54*a45%a22*al6+a33*a55*%al4*a22*ad6-a33*a55%al2*a24*a46-
a33*a22*al5*a54*a46-a33*al4*a22*ad45*a56+a33*al2*a24*a45*a56)/ (%l) ;

-(a54*ad45*a23*a36+a54*a43*a35*a26-
a55*ad3*a34*a26+a55%a23*a34*ad46+a55*%a24*a43*a36+a53*a34*ad5*a26-
a25*a53*a34*ad46+a25*a43*a34*a56+a53*a35%a24*a46-a25*a54*a43*a36-a24*a43*a35*a56-
a24*a45*a53*a36-a44*a53*a35*a26-a23*a34*a45%a56-a23*a35%a54*a46-
ad4*a55*a23*a36+a44*a25%a53*a36+add*a23*a35%a56+a33 *a44*a55%a26-a33 *ad4*a25*a56-
a33*a54*ad5*a26+a33*a24*a45%a56-
a33*a55*a24*ad46+a33*a25*%a54*a46+a21*a33*ad4*a65*a56-a2 1*a33*ad4*a55*a66-
a21*a33*a65*a54*ad6-a21*a33*a64*ad45%a56+a21*a33*a55*%a64*ad6+a21*a33*a54%*a45%a66-
a21*ad4*a35*a56+a21*ad4*a53*a35%a66-a2 1*a44*a65*a53*a36+a2 1 *a44*a55*a36-
a21*a54*a43*a35%a66-a21*a53*a34*a45%a66+a2 1*a34*ad45%a56-
a21*a53*a35*a64*a46+a21*a64*a45%353*a36-
a2l*a65*a43*a34*a56+a21*a64*ad3*a35*a56+a2 1*a65*a54*ad3*a36+a2 1 *a65*a53*a34*a46-
a2l*a54*a45%a36+a21*a35*a54*ad6+a21*a55*a43*a34*a66-a2 1*a55*%a34*ad6-
a21*a55*a64*ad43*a36)/ (%l) ;

(a54*a45*al3*a36+a55*%al4*a43*a36-
a55*a43*a34*al6+a55*al3*a34*ad6+a54*ad3*a35*al6+a53*a34*ad5*al6-
al5*a53*a34*ad6+al5*ad43*a34*a56-al4*a45*a53*a36+a53*a35*al 4*ad6-al 5*a54*ad3%a36-
al3*a34*a45*a56-al4*a43*a35*a56-a44*a55*a13*a36-al3*a35*a54*a46-
a44*a53*a35*al6+ad4*al5*a53*a36+a44*al3*a35*a56+a33*add4*a55%al6-a33*add*al 5*a56-
a33*a54*a45*al6-
a33*a55*al4*ad6+a33*al5*a54*ad6+a33*ald4*ad5*a56+a65*ad46*a53*a34*al 1-
ad4*a35*a56*al 1-a55*a64*ad3*a36*al1+a44*a55%a36*al 1-a53*a35*a64*ad6*al 1-
a44*a65*a53*a36*all-
a65*a43*a34*a56*all+a64*a56*ad3*a35*al 1+a66*a55*ad3*a34*al 1 +a66*ad4*a53*a35*al 1+a
54*a35*ad6*all+a54*a65*%ad43*a36*all-a54*a66*a43*a35%al 1-
ad45*a54*a36*all+ad5*a34*a56*al 1+ad5*%a64*a53*a36*al 1-

ad45*a66*a53*a34*al 1+a33*a45*a54*a66*al 1-a33*a45*%a64*a56*al 1-




inv23=

nv24=

inv25=

a33*a54*a65*ad6*all+a33*add*a65*%a56*all-a33*ad4*a55%a66*al 1+a33*a55*a64*ad6*al 1-
a55*a34*ad6*all)/ (%l),

-(a54*al5*ad46*a23-a54*a26*al5*a43+a54*al6*a25*ad3-ad4*a55*a26*al3+a24*a56*al 5%a43-
a55*al4*ad6*a23-add*al5*a56*a23-al5*ad6*a24*a53-al4*a56*a25%a43-al6*ad4*a25%a53-
aS54*a25*ad6*al3+ad4*a25*a56*al3+a55%a24*ad6*al3+a26*a44*al 5*a53+a25*ad6*al4*a53+
a26*aS5*ald*a43+al6*add*as55*a23-al6*a55%a24*a43+ad5%al 6*a24*a53+ad5*al4*a56%a23-
a45*a24*a56*al3+ad45*a54*a26*al3-a45%a54*a16*a23-a45%a26*a14*a53-

a66*a44*a55%al 1*a23+ad4*a55*al 1*a26+a55*%a64*ad6*al 1*a23-
a55*all*a24*a46+a66*a55*%al 1 *a24*a43+ad4*a65*%a56*al 1*a23-al 1*a26*a55*a64*ad3-
all*a26*ad44*a65*%a53-al1*a24*a56*a65%a43+a64*a56%al 1¥a25%a43-
all*a25*ad6*a64*a53+a65%a46*al1*a24*a53-a44*al 1*a25%a56-

ad5*a54*all*a26+ad45%al 1*a26*a64*a53-a45*a66*al 1*a24*a53+ad5*al 1¥a24*a56-
ad45*a64*a56*all*a23+ad5*a54*a66*al 1*a23+a54*al1*a25*a46+a54*al 1*a26*a65%a43-
aS4*a66*al1*a25*a43-a54*a65%ad6*al1¥a23+a66*ad4*al 1*a25*a53+a2 1 *ad 5*a66*al4*a53-
a2l1*a45*al6*a64*a53-
a21*a45*al4*a56+a21*a45*a64*a56*al3+a21*a54*a66*al S*a43+a2 1 *a54*a65*ad46*al 3-
a21*a54*al6*a65*ad3-a21*a54*al 5*ad6+a21*al6*a55*a64*ad3-a2 1*a55*a64*a46*a13-
a21*a66*ad4*al5*a53-a21*a66*a55%al4*ad3+a21*al4*a56*a65*a43+a21*al 5*ad6*a64%a53-
a21*a65*ad6*al4*a53+a21*ad4*a55*a66*al3+a21*al6*ad4*a65*a53-a2 1 *a44*a65*a56*al 3-
a21*a64*aS6*alS5*ad43+a21*a55*%al4*a46-a21*al6*ad4*a55+a2 1*ad4*al 5*a56-
a21*a45*a54*a66*al3+a21*ad5*a54*al6)/ (%l) ;

(-a26*a55*al3*a34-a24*a53*a36*al5+a54*a23*a36*al5+as54*a26*al3*a35-a54*al6*a23*a35-
aS4*al3*a36*a25-a24*a56*al3*a35+al3*a36*a55*a24-
al6*a25*a53*a34+al6*a53*a35*%a24+al4*a53*a36*a25+al3*a34*a56*a2s-
a23*a36*a55*al4+as53*a34*a26*al5-a23*a34*a56*al 5+al6*a55*a23*a34-
a26*a53*a35*al4+al4*a56*a23*a35-a33*al6*a55*a24-
a33*al4*a56*a25+a33*a26*a55*%al4+a33*a24*a56*al5-a33*a54*a26*al 5+a33*a54*al6*a25-
a53*a34*all*a26*a65+all*a23*a36*a55*%a64+al 1*a26*a55*%a34+al 1*a24*a56*a35+al1*a26*a
53*a35*%a64+all*a23*a34*a56*a65+al1*a24*a53*a36*a65-

a66*a53*a35*al 1*a24+a66*al 1¥a25*%a53*a34-a34*a56*al 1*a25-a64*a53*a36*al 1*a25-
a36*a55*all*a24-a64*a56*al1*a23*a35-a54*al1*a23*a36*a65+a54*a66*al 1¥a23*a35-
a66*a55*al1*a23*a34-a54*al 1*a26*a35+a54*a36*al1*¥a25-
a33*a54*a66*all*a25+a33*a54*al 1*a26*a65+a33*a64*a56*al 1¥a25-a33*al 1*a24*a56*a65-
a33*all*a26*a55*%a64+a33*a66*a55*al 1*a24+a21*a33*a54*a66*al 5+a21*a54*al6*a35-
a21*a33*aS4*al6*a65-a21*a33*a66*a55*%al4+a21*a33*al4*a56*a65-
a21*a33*a64*a56*alS5+a21*a33*al6*asS5*a64+a2 1 *a54*al3*a36*a65-a21*a54*a36*al5-
a2l*a54*a66*al3*a35-a21*al3*a34*a56*a65+a21*al6*a65*a53*a34-a21*al6*a55*a34-
a21*al6*a53*a35%a64-a21*al4*a56*a35-a21*ald*a53*a36*a65-
a21*al3*a36*aS5*a64+a21*a64*a56*al3*a35+a2 1*a66*as55%al 3*a34+a2 1*a66*a53*a35*ald+a
21*a34*a56*al 5+a21*a64*a53*a36*al 5-a2 1*a66*al 5*a53*a34+a2 1 ¥a36*a55*ald) (%l);

-(a45*al6*a23*a34-a45*a23*a36*al4+ad5*al3*a36*a24-
ad45*a26*al3*a34+a65*ad46*al 1 *¥a23*a34+a35*a46*al 1*a24-
all*a25*a43*a36*a64+a36*add*al1*a25+a65*a43*a36*al 1*a24-al 1*a23*a35*ad6*a64-
a66*all*a24*a43*a35-al1*a26*a43*a34*a65-

all*a25*a46*a34+ad43*a35%al 1*a26*a64+a66*add*al1*a23*a35-al 1*a26*ad4*a35-
all*a23*a36*ad4*a65+a66*a43*a34*al 1*a25-a33*a65%ad46*al 1 *¥a24-a33*a45*al 1*a26*a64-
a33*ac6*ad4*al1*a25+a33*all1*a26*ad4*a65+a33*al 1 *a25*ad6*a64+a33*a45*%a66%al 1*¥a24-
ad45*a36*al 1*a24+a45%al1*a23*a36*a64-

ad5*a66*al1*a23*a34+a45%al 1*a26*a34+a33*al6*ad4*a25-a33*a26*a44*al 5-
a33*a25*ad6*al4+a33*al5*a46*a24-




nv26=

inv31=

inv32=

inv33=

inv34=

al6*ad4*a23*a35+a26*ad3*a34*al5+a25*ad46*al3*a34+a23*a35%ad46*al4+a26*add*al3*a35-
al5*a43*a36*a24-al3*a36*ad4*a25+a25%a43*a36*al4+a23*a36*ad4*al15-
al6*a43*a34*a25+al6*a24*a43*a35-a43*a35*%a26*al4-al15*a46*a23*a34-al3*a35%a46*a24-
a33*a45*al6*a24+a33*a45%a26*al4-
a21*a33*a45*a66*al4+a2l*a33*ad5*al6*a64+a2 1*a33*a66*add*al 5+a2 1*a33*a65*ad6*al4-
a2l*a33*al6*ad4*a65-a21*a33*al 5*ad6*a64+a21*ad5*a36*al14-
a21*ad5*al3*a36*a64+a2l1*a45*a66*al3*a34-a2 1 *ad45*al6*a34+a2 1 *al5*ad3*a36*a64-
a21*a66*a43*a34*al5+a21*a66*al4*a43*a35+a2 1*al 5*ad6*a34+a2 1 *al3*a35*%ad6*a64-
a2l*a65*a46*al3*a34-a2 1*a66*a44*al3*a35+a21*al3*a36*a44*a65-a2 1*a36*ad4*al5-
a2l*al6*a64*a43*a35+a21*al6*ad4*a35-a21*a65*ad3*a36*al4-
a2l*a35*a46*al4+a21*al6*ad43*a34*a65) (%]l);

(a21*al3*a34*ad5*a56+a2 1*a33*a54*a45*al6+a54*ad5*al 1 *a23*a36-
a55*a43*a34*al1*a26+as55*al1*a24*ad3*a36+a55*%al1*a23*a34*ad6+a54*a43*a35%al 1¥a26+a
53*a34*ad5*al1*a26+a53*a35%al 1*a24*ad46-al 1*a23*a35%a54*a46-al1*a25*a54*a43*a36-
all*a25*a53*a34*ad46-al1*a24*a45%a53*a36-al1*a23*a34*a45*a56+ad3*a34*al 1*a25*a56-
ad4*a55*al 1*a23*a36-al 1*a24*ad3*a35*a56+ad4*al 1¥a25*a53*a36+ad4*al 1*a23*a35*a56-
ad4*a53*a35*%al1*a26+a33*ad4*a55*al 1*a26-a33*ad4*al1*a25%a56-
a33*a55*all*a24*ad6+a33*all*a24*ad5*a56-a33*a54*a45*al1*a26+a33*al 1*a25*a54*a46-
a21*a54*a45*al3*a36-a21*a55*al4*a43*a36+a21*a55*%a43*a34*a16-a2 1*a55*al 3*a34*ad6-
a21*a54*a43*a35%al6-a21*a53*a34*ad45%a16+a21*al5*%a53*a34*a46-
a21*al5*ad3*a34*a56+a21*al4*ad5%a53*a36-
a21*a53*a35*al4*ad6+a21*al5*a54*ad3*a36+a21*al4*ad43*a35*%a56+a2 1*a44*a55%al 3*a36+a
21*al3*a35*%a54*a46+a21*ad4*a53*a35*al6-a2 1*a44*al 5*%a53*a36-a2 1 *ad4*al 3*a35*a56-
a21*a33*a44*a55*al6+a2l*a33*ad4*al5*a56+a21*a33*as55*ald4*ad6-a21*a33*al 5*as54*ad6-
a21*a33*ald*ad45%a56) / (%l),

-(a21*a54*a45%a36-a21*a34*ad5*a56-a21*a35*%a54*ad6-
a21*ad44*a55*a36+a21*a55%a34*ad6+a2 1 *ad4*a35%a56-
a54*a45*a36*a22+a34*a22*ad5*a56+a35%a22*a54*a46-a55%a34*a22*ad6+ad4*a55%a36*a22-
a44*a35*a22*a56)/ (%el);

(ad45*a54*a36*all-aS4*a45*al12*a36+al2*a34*ad5%a56-a45%a34*a56*al1+al2*a35*a54*a46-
aS4*a35*ad6*all-a55%al2*a34*ad6-a44*a55%a36*al 1+ad4*a55%al12*a36-
a44*al2*a35*a56+a55*a34*ad6*al 1 +add*a35*a56*al 1)/ (%1);

(-a54*a25*a46*al2+a55*a24*a46*al2+a54*al 5*ad6*a22-a44*a55*%a26*a12+ad4*a25%a56*al 2-
a55*ald*ad6*a22+al6*ad4*a22*a55+ad45%a54*a26*al2-a45*a54*al 6%a22-
ad5*a24*a56*al12+ad5*ald*a56*a22+ad4*a22*al 1*a65%a56+ad4*a55%al1*a26-
a55*all*a24*a46-a44*al1*a25%a56-a45%a54*al1*a26+ad45%al 1*a24*a56+a54*al 1*a25*a46-
a2l*a45*al4*a56-a21*a54*al5*ad6+a21*a55*a14*a46-
a2l*al6*a44*a55+a21*a44*al5*a56+a21*ad5*a54*al6-ad4*al 5*a56*a22-
a44*a55*a22*all*a66+a55%a22%al 1¥a64*a46-a54*a22*al 1*a65*ad6+ad5*a54%a22*al 1 ¥a66-
ad5*a22*al 1*a64*a56-a21*ad5*a54*a12*a66+a2 1*ad5*al2*a64*a56+a2 1 *a54*al 2*a65%a46-
a21*a55*al2*a64*a46-a21*ad4*al2*a65*a56+a21%*a44*a55*%al2*a66)/ (%1);

-(a36*a55*a22*al1*a64-a22*al1*a64*a56%a35-a22*al 1 ¥a66*a55*a34+a34*a56*a22*al 1*a65-
a21*a54*al2*a66*a35+a54%a22*al 1 ¥a66*a35-a54*a36%a22*al 1*a65+a2 1 *al2*a66*a55%a34-
a2l*a34*a56*al2*a65-a21*a36*a55*al2*a64+a21*al2*a64*a56*a3 5+a2 1 *a54*a36*al2*a65-
a26*a55*al2*a34+al6*a55*a34*a22-a34*a22*%a56%al 5+a54*a36*a22*al5-a54*al 2*a36*a25-
aS4*al6*a35*a22+a54*a26*al2*a35+al2*a34*a56*a25+al4*a56*a35%a22-
a24*a56*al2*a35+al2*a36*a55*a24-a36*a22%a55%al4+al 1 *a26*a55*a34+al 1*a24*a56*a35-




inv35=

nv36=

a34*a56*al1*a25-a36*a55%al1*a24-a54*al 1*a26*a35+a54*a36*al 1*a25+a21*a54*al6*a35-
a2l*a54*a36*al5-a21*al6*a55%a34-a21*al4*a56*a35+a21*a34*a56*al S+a21*a36*a55*al4)/
(%l);

(a21*a35*ad46*al2*a64+a21*a36*ad4*al2*a65-a2 1*a45*%a36*al2*a64-a21*al2*a65*ad6*a34-
a21*al2*a66*ad44*a35-
al2*a35*a46*a24+a25*ad6*al2*a34+a26*add*al2*a35+a45*al2*a36*a24+a45*al6*a34*a22-
ad45*a26*al2*a34-a45*a36*a22*al4+a21*ad5%al2*a66*a34-
a36*a44*a22*al1*a65+a22*al 1 *a65*a46*a34-
ad45*a22*al1*a66*a34+a35*a46*all*a24+a36*ad4*al1*a25-al 1*a25*ad46*a34-
all*a26*ad4*a35-a45*a36*al1*a24+a45%al1*a26*a34-al2*a36*a44*a25+a36*a22*ad4*al 5-
al6*a44*a35*a22+a35%a22*ad6*al4-al 5*a46*a34*a22-

a35*a46*a22*al 1*a64+a22*al 1 *a66*a44*a35+a21*a45*a36*al4-
a21*ad5*al6*a34+a21*alS*ad6*a34-a21*a36*ad44*al 5+a21*al 6*a44*a35-
a21*a35*a46*ald4+ad5*a36*a22*al 1*a64)/ (%1);

-(-a21*a54*a45*al2*a36+a21*al2*a34*ad5*a56+a21*al2*a35*a54*a46+a2 1*a44*a55*%al12*a36-
a2]l*ad44*al2*a35*a56-a21*a55*al2*a34*ad6+a54*ad5*a22*al 1*a36-a22*al 1*a34*a45*a56
-a22*al 1*a35*a54*ad6-ad44*a55*a22*al 1*a36+add*a22*al1*a35*a56+a55%a22*al 1*a34*a46) /(%l);

inv41=

inv42=

inv43=

inv44=

-(a21*a33*a45*a56-a21*a33*a55%a46-a2 1*ad45*a53*a36+a21*a53*a35*a46+a2 1*a55%ad3*a36-
a21*a43*a35%a56-a33*ad5*a22*a56+a33*a55%a22*a46+ad5%a53*a22*a36-a53*a35*a22*ad6-
a55*a43*a22*a36+ad3*a35*a22*a56)/ (%l);

(-a33*a45*a56*al2+a33*ad5*a56*all+a33*a55*a46*al2-a33*a55%ad6*al 1-
ad45*a53*a36*all+ad45*a53*a36*al2+as56*ad3*a35%al2-a56*ad43*a35%al 1+a53*a35*ad6*all-
a53*a35*ad6*al2+a55%a43*a36*al 1-a55*ad3*a36*al2)/ (%l),

-(-a55*a46*al 1*a23+a56*al2*a25*ad3-a55%a46*a22*al 3-a56*a22*al 5*ad43+al1*a25%ad6*a53-
al2*a25*a46*a53+al6*a55%a43*a22+a55%ad46*al2%a23-
a22*all*a65*a46*a53+a55*%ad6*a22*all-al2*a26*a55%a43-
a22*all*a66*a55%ad3+a22*al5*ad6*a53+a56*a22*al 1*a65*a43-
aS6*all*a25*ad3+all*a26*a55%a43+a21*ad5%a56*al2-
a21*a45*a56*al3-+a2l*al2*a65%ad46*a53-
a45*al6*a53*a22+ad5*%al2*a26*a53+ad45%a56*al1*a23+ad5*a22*al 1*a66*as53-
ad45*a56*al2*a23-a45*al1*a26*a53+ad5*a56*a22*al3-a45*%a56*a22*al 1-
a21*ad45*al2*a66*a53+a21*a45*al6*a53+a21*a55*%a46*al3-a21*al6*a55%a43-
a21*a55*a46*al2+a21*a56*al5*a43-a21*al5*ad6*a53-
a2l*a56*al2*a65%ad43+a21*al2*a66*a55*a43)/ (%el);

-(-a33*a56*al2*a25-a33*al 1*a26*a55-a33*al6*a22*a55+a33*a56*a22*al 5-
a33*aS6*a22*al1*a65+a33*a56*all*a25+a33*a22*all*a66*a55+a33*al2*a26*a55+al 1*a23*a
36*a55-al2*a23*a36*a55-a53*a36*al1*¥a25+a56*a22*al 1*a35-
a53*a36*a22*al5+a53*a36*a22*all*a65-a56*all*a23*a35-a22*al 1*a36*as55-
a56*a22*al3*a35+a22*al3*a36*a55-al2*a26*a53*a35+al 1*a26*a53*a35-
a22*al1*a66*a53*a35+a56*al2*a23*a35+al6*as53*a22*a35+a53*a36*al2*a25-
a21*a33*a56*alS5+a21*a33*al6*a55+a21*a33*a56*al2*a65-a2 1*¥a33*al2*a66*as55-
a2l*al6*a53*a35+a21*al2*a36*a55-
a21*a53*a36*al2*a65+a21*al2*a66*a53*a35+a21*a53*a36*als-
a21*a56*al2*a35+a21*a56*al3*a35-a21*al3*a36*a55)/ (%l),




nv45=
(a35*a46*a22*all+a21*al5*ad3*a36-a43*a35*%a22*al 1*a66-a43*a35*al2*a26-
all*a23*a35*a46+a43*a35%al1*a26+a43*a35%a22*al6-a22*al3*a35%ad46+al2*a23*a35*a46-
all*a25*a43*a36+a22*all*a65%a43*a36-
a22*al5*a43*a36+al2*a25*%a43*a36+a45%a22*al3*a36-a45*%a36*a22*al 1-
a45*al2*a23*a36+a45*al1*a23*a36-
a21*a33*a45*al2*a66+a2l*a33*al2*a65*ad6+a21*a45*a36*al2-a21*a45%al13*a36-
a2l*al2*a65*ad43*a36-a21*ad3*a35%al6+a21*al3*a35%ad6-
a21*a35*ad6*al2+a21*ad3*a35*al2*a66+a21*a33*ad5%al6-
a21*a33*alS5*ad6+a33*ad5*al2*a26-a33*a45*a22*al 6+a33*ad5*a22*al1*a66-
a33*a45*all*a26+a33*a22*al5*a46-a33*al2*a25%ad46-
a33*a22*all*a65*a46+a33*al1*a25*a46)/ (%),

inv46=
-(-a21*a33*ad45*a56*al2+a2l*a33*a55%ad46*al 2+
a2l*a45%a53*a36*al2+a21*a56*a43*a35%al2-a21*a53*a35%ad6%al2-
a21*a55*a43*a36*al2+a33*a45*%a56*a22*all-a33*a55%a46*a22*al 1-
a53*a36*a22*all*a45+a55*a43*a36*a22*al1+a53*a35*a46*a22*al 1-a56*ad3*a22*a35%all)/
(%l);

inv51=
(-a21*a33*a54*ad6+a21*a33*ad4*a56+a2 1*a54*ad3*a36-a2 1 *ad4*a53*a36-
a21*a43*a34*a56+a21*a53*a34*ad6+a33*a54*a22%a46-a33*a44*a22*a56-
a54*a43*a22*a36+ad43*a34*a22*a56-a53*%a34*a22*ad6+a44*a53*a22*a36)/ (%l);

invs2=
-(a33*a54*ad46*al2-a33*a54*ad6*al1+a33*a44*a56*all-a33*a44*a56*al2+as54*a43*a36*al 1-
aS54*ad3*a36*al2-a43*a34*aS6*al 1+ad6*a53*a34*al 1-a44*a53*a36*al 1-
ad6*a53*a34*al2+ad44*a53*a36*al2+ad3*a34*a56*al2)/ (%l),

inv53=
(-a21*a54*al6*ad3+a2l*a54*al2*a66*ad3-a21*a54*ad6*al12+a2 1*a54*ad46*al3-
a2l1*al2*a64*a56*a43-
a2l*al2*a66*ad44*a53+a21*ad4*a56*al2+a21*al6*ad4*a53+a21*ad6*al2*a64*a53+a21*ald*a
56*a43-a21*ad44*a56*al3-a21*ad6*al4*a53-a54*a46*al1*a23-
aS4*al2*a26*ad43+a54*ad6*a22*al 1-a54*a46*a22*a13-
al4*a22*a56*ad3+al2*a26*add*a53+al2*a24*a56*ad43+a22*al 1 ¥a66*add*a53+a54*ad6*al2*a
23-al1*a24*aS6*ad3-al1*a26*ad44*as53-a46*a22*al 1*a64*a53+ad4*aS6*al 1*a23-
add4*a56*al2*a23+ad4*a56*a22*al3+a46*al4*a22*a53-a44*a56*a22*al 1-
a46*al2*a24*a53+ad46*all*a24*a53-
al6*a44*a53*a22+a22*al 1 *a64*a56*a43+ad54*al1*a26*ad43+a54*al6*ad3*a22-
a54*a22*all1*a66*a43/ (%l);

inv54= :

(a33*al4*a22*a56-a36*a22*all*a54-a53*a34*a22*al 1 *a66+a21*a33*al6*as4-
a21*a33*a54*al2*a66-a21*a33*ald*a56+a21*a33*al2*a64*a56+a21*a36*al2*a54-
a2l*a54*al3*a36+a21*a53*a34*al2*a66-a21*a34*a56*al2-
a2l*al6*a53*a34+a21*al3*a34*a56-
a2l*al2*a64*a53*a36+a21*al4*a53*a36+a33*a54*al2*a26-
a33*a54*a22*al6+a33*as54*a22*al 1*a66-a33*al 1*a26*a54-

a33*a22*al 1*a64*a56+a33*al1*a24*a56-a33*al2*a24*a56-
all*a23*a34*a56+al2*a23*a34*a56-al4*a22*a53*a36+al2*a24*a53*336-
al3*a34*322*a56+a22*al1*a64*a53*a36-al 1*¥a24*a53*a36-
a53*a34*al2*a26-+a53*a34*al1*a26+a22*al 1*a34*a56+a53*a34*a22*al6+a54*a22*a13*a36-
a54*al2*a23*a36+a54*all*a23*a36/ (%1);




invss=

inv56=

inv6 1=

inv62=

inv63=

invo4=

inv65=

-(-a21*a33*al2*a66*ad4-a21*a33*ad6*al4+a21*a33*al6*ad4+a21*a33*ad6*al2*a64-
a2l*a43*a36*al2*a64+a2 1*ad6*al3*a34+a21*ad3*a36*al4+a21*al2*a36*ad4-
a2i*al3*a36*ad4+a21*al2*a66*a43*a34-a21*ad6*al2*a34-

a2l*al6*a43*a34+a33*a22*al 1*a66*ad4+a33*al2*a26*ad4+a33*ad46*al 1*a24-
a33*ad6*a22*al 1*a64-a33*al1*a26*ad4-a33*al6*a22*ad44+a33*ad46*al4*a22-
a33*ad6*al2*a24+ad43*a36*a22*all*a64-a43*a36*al4*a22+a43*a36*al2*a24-
ad43*a36*al1*a24-a22*al1*a36*ad4+all*a26*a43*a34+ad46*al2*a23*a34-al2*a23*a36*a44-
ad6*al3*a34*a22-a22*all*a66*ad3*a34+al 1*a23*a36*ad4-
ad6*all*a23*a34+al6*ad3*a22*a34+a22*al3*a36*ad4+a46%a22*al 1*a34-al2*a26*a43*a34/
(%l);

(a21*a33*a54*ad46*al2-a21*a33*a44*a56*al2-
a21*a54*a43*a36*al2+a21*ad4*a53*a36*al2+a21*ad43*a34*a56*al2-a21*ad46*a53*a34*al2-
a33*a54*a46*a22*all+a33*ad4*a56*a22*al 1+ad3*a22*a36*al 1*a54-a43*a34*a22*as56*al 1-
ad44*a53*a22*a36*al 1+a53*a34*ad6*a22*all) / (%l);

(a21*a33*a54*a45-a21*a33*ad4*a55-a21*a54*a43*a35-
a2l*a53*a34*a45+a21*ad44*a53*a35+a2 1*a43*a34*a55-
a33*a54*a22*ad45+a33*ad4*a22*a55+a53*a34*a22*a45-a43*a34*a22%a55+a54*a43%a22%a35-
a44*a53*a22*a35/ (%l),

-(a33*a44*a55*al2-a33*ad4*a55*%al 1+a33*a54*a45*al 1-a33*a54*a45*a12+ad4*a53*a35%al 1-
a44*a53*a35*al2+a53*a34*ad5*al2-a53*a34*a45*%al 1+a55*a43*a34*al 1+a54*a43*a35*al2-
a54*a43*a35*all-a55*ad43*a34*al2/ (%l);

(-a21*ad44*a55*al2-
a2l*al2*a64*a45*a53+a21*al5*a54*a43+a21*a54*a45*%al2+a2 1*al4*ad5%as3-
a21*a54*a45*al3+ad4*al1*a25%a53+a44*a55%al2*a23-

a22*al5*a54*a43+a22*al 1*a64*a45*a53-a54*a45%al12*a23-
ad4*al2*a25*%a53+ad4*a22*al5*a53-ad4*a55%al 1*a23+ad44*a55*%a22*al 1-ad4*a55*a22*al3-
ald4*a22*a45*a53-al1*a24*a45*a53+a22*al 1*a65*a54*a43-al 1*a25*%a54*a43-
a55*a22*all1*a64*a43-ad4*a22*al 1*a65%a53+a54*ad5%a22*al13+a54*ad45*al 1*a23-
aS5*al2*a24*a43+al2*a24*a45*%a53+a55*%al1*a24*a43+a55*%ald*a43*a22+al2*a25*a54*a43-
a54*a45*a22*all-a21*al2*a65*a54*ad3+a21*¥ad4*a55%al13+a2 1¥ad4 *al2*a65*a53-
a2l*a44*al5*a53-a21*a55*al4*a43+a21*aS5%al2*a64*ad3/ (%l);

(-a33*a55*all*a24-a33*al2*a25*a54+a33*a55*al2*a24+a33*a22*al 5*a54-
a33*a22*all*a65*a54+a33*a55*a22*al 1*a64-
a33*a55*%a22*al4-+a33*all*a25%a54+a55*%a22*al3*a34-a22*al 5*a53*a34+al2*a23*a35%a54-
a53*a35*al2*a24-a53*a35*a22*al 1*¥a64-a55*al2*a23*a34+a55*al 1*a23*a34-
a22*al3*a35*a54+a53*a35*al1*a24-al 1*a25%a53*a34+a22*al 1*a35*a54+a53*a35*%a22*al14-
all*a23*a35*a54+a22*all*a65*a53*a34+al2*a25*a53*a34-
a55*a22*all*a34+a21*a53*a35*al2*a64-a21*al2*a65*a53*a34-a2 1*al2*a35%a54-
a21*a55*al3*a34+a21*a55*al2*a34+a21*al3*a35*a54+a21*al5*a53*a34-a21*a53*a35%al4-
a21*a33*a55*al2*a64-a21*a33*al5*a54+a21*a33*a55%al4+a21*a33*al2*a65%a54/ (%el);




-(a43*a34*a22*al 1*a65+ad44*a22*al1*a35-a43*a34*a22*al S+ad4*al2*a23*a35-
a43*a34*all*a25+a43*a34*al2*a25-a44*a22*al13*a35-
ad4*al1*a23*a35+ald*a43*a22*a35+al3*a34*a22*ad5-a22*al 1*a34*a45+al 1¥a23*a34*a45-
a22*all*a64*a43*a35+al 1*a24*ad3*a35-al12*a24*a43*a35-
al2*a23*a34*a45+a33*ad4*a22*al5-a33*a44*a22*al 1*a65-

a33*al4*a22*a45+a33*ad4*al 1*a25+a33*al2*a24*ad45-a33*a44%a12%325-
a33*all*a24*a45+a33*a22*all*a64*a45-a21*a33*ad4*%als-
a21*a33*al2*a64*a45+a21*a33*ald*a45+a21*a33*ad4*al2*a65-a21*ad4*al2*a35-
a2l*al3*a34*ad5+a21*al2*a64*a43*a35+a21*a44*al3*a35-a21*a43*a34*al2*a65-
a21*al4*a43*a35+a21*al2*a34*ad5+a21*ad3*a34*al5) / (%l),

Inv66=
(a21*a33*a44*a55*al2-a21*a33*aS4*a45%a12-a21*a44*a53*a35*al2-
a21*a55*a43*a34*al2+a21*a53*a34*a45*al12+a21*a54*a43*a35%al 2-
a33*ad44*a55%a22*al1+a33*a54*ad5%a22*al 1+a53*a22*a35%al 1 *ad4-a54*a43*a22*a35*%all-
a53*a34*a22*a45*all+a43*a34*a55%a22*all) / (%l);

%I1=-a33*a44*a22*al5*a56-
a33*ad44*a55*al2*a26+a21*al3*a34*a45*%a56+a21*a33*a54*a45*al6+a21*a53*a35*al 2 *a64*a46-
a54*a45*a22*al1*a36-ad43*a34*a22*al1*a65*a56+a54*a45*a22*al3*a36+a54*a45%al 1*a23*a36-
a54*a45*%312*a23*a36+a55%a43*a34*al2*a26+a55%ad43*a34*a22*al 1 *a66-a55*%ad3*a34*al 1 *a26-
a55*al2*a23*a34*ad6-+a55%al1*a24*a43*a36-a55%al2*a24*a43*a36-
a55*ad43*a34*a22*al6+a55*%al3*a34*a22*a46-a55%a22*al 1*a34*ad46+a55*al 1*a23*a34*ad6-
a54*a43*a35*a22*al 1*a66+a54*ad43*a35%al1*a26+a55%al4*a43*a22*a36+a53*a34*ad5*a22*a16-
a53*a34*ad45*al2*a26-a55%a22*al1*a64*ad3*a36+a54*ad43*a35%a22*a16-a54*a43*a35%al12%*a26-
a53*a34*a45*a22*al 1*a66+a53*a34*a45%al 1*a26-al4*ad3*a22*a35%356-
al3*a34*a22*ad45*a56+a22*all*a34*ad5*%a56+a22*al 1*a35*a54*ad6-+ad3*a34*a22*a15*%a56+a53*a35*
al4*a22*ad6-a53*a35%al2*a24*a46+a53*a35%al 1*a24*ad6-a53*a35*%a22*al 1*a64*ad6-
all*a23*a35*a54*ad6+a22*all*a65*a53*a34*ad6-a14%a22*ad5*a53*a36-al 1*a25*%a54*a43*a36-
all*a25*a53*a34*ad6+al2*a24*a45%a53*a36-al 1*a24*a45*a53*a36-
all*a23*a34*ad5*a56+al2*a23*a35*a54*ad6+a43*a34*al 1*a25%a56+al2*a25*a54*a43*a36+al2*a25+*
a53*a34*ad46-a43*a34*al2*a25%a56-a22*al 3*a35*a54 *a46+a22*al 1 *a65*a54*ad43*a36-
ad44*a55%a22*al3*a36-a44*a22*al1*a35%a56-
ad44*a55*al1*a23*a36+a22*al1*a64*a45*%a53*a36+a22*al 1*a64*ad3*a35%a56-
al1*a24*a43*a35*%a56+al2*a24*ad3*a35%a56+al2*a23*a34*ad5*a56-a22*al1 5*a54*a43*236-
a22*al5*a53*a34*ad6+ad4*a55%al2*a23*a36+ad4*a53*a35*%al2*a26-ad4*al 2*¥a25%a53*a36-
ad4*al2*a23*a35*%a56+ad4*all1*a25*%a53*a36+ad4*al1*a23*a35%a56+ad4*a22*al13*a35%a56-
ad4*a53*a35*%a22*al6+ad4*a55%a22*al 1*a36-a44*a22*al 1*a65*a53*a36+add*a53*a35*a22%*a11*a66-
ad44*a53*a35*al 1*a26+ad44*a22*al5*a53*a36+a33*add4*al2*a25*a56-
a33*ad44*a55%a22*a11*a66+a33*a44*a355*al 1*¥a26-

a33*ad4*all*a25*a56+a33*ad4*a22*al 1*a65*%a56+a33*add*a55*%a22*a16-
a33*al2*a25*a54*ad6+a33*a55%a22%al 1*a64*ad46+a33*aS4*ad5*al2*a26-a33*a54*ad5%a22*al6-
a33*a22*all*a65*a54*ad46-a33*a55*al 1*¥a24*ad6-
a33*aS5*al4*a22*ad46+a33*a55%al2*a24*ad46+a33*%a54*a45%a22*al | *a66+a33*al1*a24*ad5%a56-
a33*a54*ad45*al1*a26+a33*a22*al 5*a54*a46+a33*al 1*a25%a54*ad6+a33*al4*a22*ad5%a56-
a33*a22*all*a64*ad5*a56-a33*al2*a24*ad5*a56-a21*a33*ad4*a12%a65%a56-
a21*a55*a43*a34*al2*a66+a21*a54*a45*%al2*a36-a2 1*a54*ad5*a13*a36-
a21*aS5*al4*a43*a36+a21*a55%a43*a34*al6+a2 1*a55*al2*a34*ad6-a21*a55%al 3*a34*ad6-
a21*a54*a43*a35*al6+a21*a54*a43*a35%a12%a66-
a21*a53*a34*a45*al6+a21*a53*a34*a45%al2*a66+a21*a55*al 2*a64*ad3*a36+a2 1*al 5*a53*a34*a46-
a21*al5*a43*a34*a56+a21*al4*a45%a53*a36-a21*a12*a64*a45%253*36-
a21*a53*a35*al4*ad6+a21*al 5*a54*ad43*a36-a21*al2*a65*a53*a34*ad46+a2 1¥al 2*a65*a43*a34*a56-




a2l*al2*a35*a54*ad6+a21*al4*ad43*a35%a56-a21*al2*a34*a45%a56-
a21*al2*a65*a54*a43*a36+a21*ad4*a55*%al3*a36-a21*al2*a64*a43*a35%a56+a21*al3*a35*a54*ad6-
a21*ad4*a55%al2*a36+a21*ad4*a53*a35*%al6+a21*a44*al2*a35%a56+a21*ad4*a12*a65%a53*a36-
a21*ad4*al5*a53*a36-a21*ad4*a53*a35%al2*a66-a21*a44*al3*a35*a56+a21*a33*a44*a55*%al2*a66-
a21*a33*a44*a55*al6+a21*a33*ad4*al5*a56+a21*a33*a55*al4*ad6-a21*a33*al5*as54*ad46-
a21*a33*a54*a45*al2*a66+a21*a33*al2*a65%a54*a46-a21*a33*al4*a45*a56-
a21*a33*a55%al2*a64*ad6+a2l*a33*al 2*a64*ad5*a56;




