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" Untitled-1 1

Programto Find 6 Modules

Inf[1]:= << Calculus VectorAnalysis™

Link a; a; d; 6;
al al 41 61
a2 a2 d2 62
a3 a3 43 63
a4 a4 d4 64
a5 a5 d5 65
a6 a6t 46 66

Inf{z}:=

R I S R I

out [2]= {{Link, aj, v, di, ©i}, {1, a1, a1, di, &1}, {2, a2, a2, 42, 62},
{3, a3, «3, 43, 63}, {4, a4, c4, d4, 64}, (5, a5, a5, 45, 65}, {6, a6, a6, deé, 661}

Inf3]:= DH = %

out [3]= {{Link, aj, o, d;, ©;}, {1, al, a1, di, €1}, {2, a2, a2, d2, 62},
13, a3, a3, 43, 63}, {4, a4, x4, d4, 84}, {5, a5, «5, d5, 65}, {6, a6, a6, d6, 6]}

In{4]:= TO1l =
Cos[DH[[2, 51]1] -Sin[DH[[2, 5}]] wCos[DH{[2, 3]]] Sin[DH[[2, 5]]] *Sin[DH[[2, 3]]] DH
sin[DH[[2, 5]]1] Cos[DH[[2, 5]]] *Cos[DH[[2, 3]]] -Cos[DH[[2, 5]]] #sin[DH[[2, 3]]] DH
] sin[DH[[2, 3]1]}] Cos[DH[[2, 3]]]
\ 0 0 0

/

out[4]= {{Cos[61l], -Cos[al] Sin[&l], Sin[al] Sin[61], alCos{ol]},
{8in[61], Cos[al] Cos[©1], -Cos[©1] Sin[al], alSin{ol]],
{0, Sinf[ol], Cos{al], d1}, {0, 0, 0, 1}}

In(5]:= MatrixForm [T01]

out (5] //MatrixForm=
{Cos[61] -Cosl[al] Sin{®l] Sin(al] Sin([61l] alcCos[ol])
Sin[61] Cos[wl] Cos[61l] -Cos[o1] Sin[al] alsin[el] ’,
} 0 Sin[o1] Cos [al] d1 }
{ o 0 0 1 j
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In{6]:= T12 =

Cos{DH[[3, 5]]1] -Sin[DH[[3, 5)]] #Cos[DH[[3, 3]]] Sin[DH[[3, 5]1]#Sin[DH[[3, 3]]] DH
Sin[DH[[3, 5]]]1 Cos[DH[[3, 5]]1] #Cos[DH[[3, 3]]] -Cos[DH[[3, 5]1] #Sin[DH[[3, 3]]] DH
( sin[DH[[3, 3111 Cos[DH[[3, 3]]]
0 ] 0

out [6]= {{Cos[®2], -Cos[ca2] Sin[62], Sin[a2] Sin{62], a2Cos([€2]},
{sin[62], Cos[a2] Cos[©2], -Cos(62] Sin[a2], az2Sin([62]},
{0, sin[a2], Cos[x2], d2}, {0, 0, O, 1}}

In{7]:= MatrixForm [T12]

out [7]//MatrixForm=

l

{Cos[62] -Cos[a2] Sin([62] Sin[a2] Sin[62] a2 Cos[O2] )
| Sin[e2] Cos[a2] Cos[62] -Cos[62] Sin{u2] a2S8in[62] |
i o Sin[a2] Cos [a2] dz E
Lo 0 0 1 )

Inf8]:= 'T23 =
Cos[DH[[4, 5]]1) -Sin[DH[[4, 5]1] #*Cos[DH[[4, 3]1] Sin[DH[[4, 5]]]«sSin[DH[[4, 3]]] DH
Sin[DH[[4, 5111 cCos[DH[[4, 5]]]1+#Cos[DH[[4, 3]]] -Cos[DH[[4, 5]]] *sSin[DH[[4, 3]]] DH
0 sin[DH[[4, 3]11] Cog[DH[[4, 3]1]
\ 0 0 0

out [8}= {{Cos[©3], -Cos[a3] Sin[63], Sin[a3] Sin[e3], a3Cos (03]},
{Sin[©3], Cos[a3] Cos[63], -Cos[63] 8in[«3], a38in{e3]},
{0, Sin{a3], Cos{x3], 43}, {0, 0, 0, 1}}

In[9]:= MatrixForm [T23]

out [9] //MatrixForm=
{Cos[©3] -Cos{a3] Sin[{®3] Sin{a3] Sin{63] a3Cos[63])
i Sin[©3] Cos[o3] Cos[63] -Cos[63] Sin[a3] a3 Sin([s3]
1 0 Sin[a3] Cos [a3] d3
Lo 0 0 1

—— ———
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Inf{i16]:= T34 =
Cos[DH[[5, 5]]1] -Sin[DH[[5, 5]]1] #Cos[DH[[5, 3]]] Sin[DR[[5, 5]]] *sin[DH[[5, 3]]]
sin[DH[[5, 5]]]1 Cosa[DH[[5, 5]]]«Cos[DH[[5, 3]]] -Cos[DH[[5, 5]]1] #Sin[DH[[5, 3]]]

0 Sin[DH[[5, 3]]] Cos [DH[[5, 31]]
0 0 o

out [16]= {{Cos[©64], -Cos[x4] Sin[H64], Sin[x4] Sin[c4], a4Cos[04]},
{Sin{e4], Cos[o4] Cos[04], -Cos[©4] Sin[w4], a4Sin[e4]},
{0, Sin[u4], Cos{a4), 44}, {0, 0, 0, 1}}

In{17] := MatrixForm [T34]

out {17} //MatrixForm=
[ Cos[©4] -Cos{u4] Sin(64] Sin[a4d] Sin[o4] a4 Cos([64] \
| Sin[64] Cos[a4] Cos[64] -Cos[64)] Sin{a4] a4Sin[64] |

|
E 0 Sin{o4) Cos {x4] d4 [
\ 0 0 0 1 )

Infi14]:= T45 =

Cos [DH[[6, 5]]1]1 -Sin[DH[[6, 5]]] #Cos[DH[[6, 3]]] Sin[DH[[6, 5]}] #Sin[DH[[6, 3]]1]
Sin[DH[[6, 5]]1 Cos{[DH[[6, 51]] #Cos[DH[[6, 3]1]] -Cos[DH[[6, 5]1] #Sin[DH[[6, 3]11]
0 Sin[DH[[6, 31]1] cos[DH[[6, 311]

i 0 0 0

Oout [14]= {{Cos[65], -Cos{x5] 8in[65], Sin[a5] Sin[65], a5Cos[65]},
{sin(e5], Cos{a5] Cos[65], -Cos[O5] Sin[a5], a5Sin{65] )},
{0, sin{a5], Cos[x5], d5}, {0, 0, O, 1}}

In{15] := MatrixForm [T45]

Out {15] //MatrixForm=
[Cos{65] -Cos[w5] Sin{65] Sin[a5] Sin[65] a5 Cos[65] j
Sin[65] Cos[a5] Cos[65] -Cos[65] Sinla5] ab5Sin[65] |
1 0 Sin{ab] Cos [a5] ds !
/

\ 0 o} 0 1
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In[18):= T56 =
Cos[DH[[7, 5]1] -Sin[DH[[7, 5]]1] *Cos[DH[[7, 3]]] Sin[DH[[?7, 511] #Sin[DH[[7, 3]1]
sin[DH[[7, 5]1] Cos[DH[[7, 5]1] #Cos[DH[[7, 3]]] -Cos[DH[[7, 511]*Sin[DH[[7, 311]
0 sin[DH[[7, 3]1] cos[DE[[7, 31]]
1] 4] o

out [18]= {{Cos[©6], -Cos[a6] Sin{©6], Sin[a6] Sin[66], a6Cos[66]},
{Sin{66], Cos[ab] Cos[06], -Cos[66] Sin[u6], a6Sin{O6]},
{0, Sinfa6], Cos[a6], d6}, {0, 0, 0, 1})

Inf19] := MatrixForm [T56]

out [19}//MatrixForm=
{Cos{o6] -Cos[x6] Sin[o6] Sin[a6] Sin[o6] a6 Cos([56]
]

y
i Sin[66] Cos{u6] Cos[©6] -Cos[66] Sin[a6] a6Sin(o6 E
i 0 Sin[ué] Cos [a6) ds [
L0 0 0 1 /

Inf20]:= TO06 = T01.T12.T23.T34.T45.T56

out [20]= {{Cos[66]
(Coa[©5] (Cos[64] (Cos[e3] {Cos{61] Cos[e2] - Cos{ul] Sin{o1l] Sin{62]) + (-Cos{ul] Cos|
a2] Cos[62] Sin[ol1] + Sin[al] Sin[a2] Sin{61] - Cos[x2] Cos[61] Sin[82])
$in[63]) + (Cos[a3] Cos(63] (-Cos[ul] Coslu2] Cos[62] Sin[o1] +Sin{ul]
Sinf{a2] Sin[61] - Cos[a2] Cos[O1] Sin[62]) + Sin[a3] (Cos[x2] Sin[al]
Sin[61] + Cos[al] Cos[62] Sin[a2] Sin[61] + Cos [61] Sin[x2] Sin[62]) -
Cos [a3] (Cos[O1] Cos[62] - Cos [al] Sin[61] sinf[e2]) Sin[63]) Sin([64]) +
(Cos 4] Cos [64] (Cos[a3d] Cos[€3] (-Cosf[xl] Cos[a2] Cos[62] Sin[O1] + Sin{al]
Sinf[a2] $in[61] - Cos[u2] Cos([01] Sin[62]) + Sin[a3] (Cos[a2] Sinfal]
Sin[61] + Cos[al] Cos{62] Sin[w2] Sin[61] + Cos [61] Sin[a2] Sin[82]) -
Cos[a3] (Cos[H1] Cos[62] - Cos[al] Sin[O1] Sin[62]) Sin[63]) +
Sin{o4] (-Cos[©3] Sin[a3] (-Cos[al] Cos{a2] Cos[©2] Sin[61] + Sin[al]
Sin[a2] Sin[©1] - Cos[a2] Cos{O1] Sin(62]) + Cos[a3] (Cos[a2] Sin[al]
Sin[61] +Cos[al] Cos[62] Sin[x2] Sin[61] + Cos[61] Sin[a2] Sin[62]) +
Sin[x3] (Cos[61] Cos[62] -~ Cos[wxl] Sin[®1l] Sin{e2]) sin[e3]) -
Cos[a4] (Cos[63] (Cos[61] Cos[62] - Cos{al] Sin{o1] Sin{62]) +
(-Coslal] Cos[a2] Cos[©2] Sin[O1] + Sin{al] Sin[a2]
Sin[61] - Cos[a2] Cos[o1] Sin{62]) Sin[63]) Sin[64]) Sin[e5]) +
(Cos[a5] Cos{65] (Cos[a4d] Cos[04] (Cos[a3] Cos[63] (-Cos{al] Cos|[a2] Cos [62]
Sin[61] +Sin[ol] Sin[a2] Sin{©1] -Cos[u2] Cos[61] Sin[62]) + Sin[a3]
(Cos[a2] Sin[al] Sin[©1] + Cos[al] Cos[62] Sin[a2] Sin[61] + Cos [O1] Sinfa2]
Sin[62]) -Cog|a3] (Cog[&l] Cos[62] - Cos{ul] Sin{&l] Sin{62]) Sin{63]) +
Sin[o4] (-Cos[03]Sin[u3] (-Cos[al] Cos[x2] Cos[62] Sin{61] + Sinfal]
Sinfo2] Sin[61] - Cos[a2] Cos([61] Sin{62]} + Cos[a3] (Cos[x2] Sin(al]
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Sin[61] +Cos[al] Cos[62] Sin[ax2] Sin{61] + Cos[61] Sin[a2] Sin[62]) +
Sinfa3] (Cos{©1] Cos[62] - Cos[al] Sin{61] Sin[e2]) Sin[63]) -
Cos(x4] (Cos[63] (Cos[Ol] Cos[O2] - Cos{al] Sin[6l] Sin[62]) +
(-Cos{xl] Cos[a2] Cos[62] Sin[61] + Sinfal] Sinf{a2]
Sin[©1] - Cos[a2] Cos[©1] Sin{62]) Sin[63]) Sin[64]) +
Sinfo5] {-Cos[64] Sin[o4] (Cos[a3] Cos[B3] (-Cos[all Cos[n2] Cos{62] Sin[61] +
Sinf[al] Sin[a2] Sin[@1] - Cos[a2] Cos[S1] Sin[62]) + Sin[w3] (Cos[a2] Sin|
al] Sin[61] + Cos[al] Cos [92] Sin{x2] Sin[61] + Cos{61] Sin[w2] Sin{62]) -
Cos [¢3] (Cos[61] Cos[62] - Cos[al] 8in[61] Sin{62]) Sin[63]) +
Cos{ad] (~Cos[63])Sin[a3] (-Cos{ul] Cos[a2] Cos[62] Sin[ol] + Sinf{al]
Sin[a2] Sin[61] - Cos[a2] Cos{91] Sin{62]) + Cos[a3] (Cos|[a2] Sinfal]
Sin[©1] + Cos[al] Cos[62] Sin[x2] Sin[61] + Cos[€1] Sin[a2] Sin[e2]) +
Sin[a3] (Cos[61] Cos[62] - Cos[al] Sin[61] Sin[62]) Sin[63]) +
Sin[a4] (Cos[63] (Cos[O1] Cos[62] - Cos[al] Sin[O1] Sin[62]) +
(~Cos[al] Cos [a2] Cos[02] Sin[e1] + Sin{al] Sin[a2]
Sin[61] ~Cos[x2] Cos{e1] S8in{62]) Sin[83]) Sin[64]) -
Cos[o5] (Cos[©4] (Cos[63] (Cos[Bl] Cos[62] -~ Cos{axl] Sin[Ol] Sin{o2]) +
(-Cos{al] Cos [a2] Cos[©2] Sin{61] + Sin{al] Sin[a2]
Sin{e1] -Cos[a2] Cos[61] sinfo2]) Sin[637]) +
(Cos{a3] Cos[83] (-Cosfal] Cos[a2] Cos([62] Sin[61] + Sin{al] Sin[a2]
Sin[61] -Cos[a2] Cos{O1] Sin[62]) +Sinfa3] (Cos[a2] Sin[al]
Sin[61] + Cos[al] Cos{82] Sin[x2] Sin[61] + Cos[81] Sin[a2] Sin[62]) -
Cos[a3] (Coe[61] Cos[62] - Cos[axl] Sin[61] Sin[62]) Sin[63]) Sin{64]) Sin[65])
Sin[66], Cos[aé] Cos[66] (Cos{ab] Cos{65] (Cos|[ad] Cos{64]
(Cos[a3] Cos[63] (-Cos[xl] Cos[x2] Cos[62] Sin[O1] + Sin[al] Sin[a2]
Sin[61] - Cos[a2] Cos(81] Sin{62]) +Sin[a3] (Cos[a2] Sin|al]
Sin[61] + Coslal] Cos[62] Sin[x2] Sin[61] + Cos [61] Sin[a2] Sin[62]) -
Cos[a3] (Cos[81] Cos[62] - Cos{xl] Sin[o1] Sin{e2]) Sin[e3]) +
Sin[a4] (-Cos[€3) Sinfa3] (~Cos[al] Cos[a2] Cos[62] Sin{61] + Sinfal]
Sin{o2] Sin[61] - Cos[x2] Cos[61] Sin[62]) + Cos{a3] (Cos[a2] Sin[al]
Sin[©1] + Cos[al] Cos[62] Sin[w2] Sin[61] + Cos [61] Sin{a2] Sin[62]) +
Sinf{a3] (Cos[©l] Cos{62] - Cos[al] Sin[61] Sin[62]) Sin(63]) -
Cos[a4] (Cos[63] (Cos[61] Cos(62] - Cos[xl] Sin[61] Sin[62]) +
(~Cos[ul] Cos[a2] Cos[62] Sin[€1] + Sin{«l] Sin[a2]
sin(€1] -Cos[a2] Cos[61] Sin[62]}) Sin[63]) Sin[64]) +
Sin[a5] (-Cos[64] Sinfad] (Cos[a3] Cos[93] (-Cos{al] Cos[a2] Cos[62] Sin{o1] +
Sinf[al] Sinfa2] Sin[61] - Cos[a2] Cos[e1] Sin[©2]) + Sin[a3] (Cos[a2] Sin|
ol] 8in[61] + Cos[al] Cos[62] Sin[a2] Sin[61] + Cos{o1] Sin[a2] Sin[62]) -
Cos{u3] (Cos[6l] Cos[62] - Cos[al] Sin[€1] Sin[62]) Sin(s3]) +
Cos[c4] (-Cos[63]Sin[a3] (-Cos[ul] Cos[u2] Cos[62] Sin[61] + Sinfal]
Sinf[a2] 8in{61] - Cog[x2] Cog{©o1] Sin{®2]) + Cos[a3] (Cos[a2] Sinfal]
Sin[e1] +Cos[al] Cos[82] Sin[a2] Sin[H1] + Cos [01] Sin[a2] Sin(62]) +
Sin{a3] {Cos[O1] Cos[62] - Cos[ul] Sin[O1] Sin{62]) Sin[63]) +
Sin{ax4] (Cos{63] (Cos[O1l] Cos[©2] ~ Cos[rl] Sin[el] Sin{62]) +
(-Cos[al] Cos[a2] Cos[©2] Sin[O1)] + Sin{al] Sin{a2]
Sin[61] -Cos[a2] Cos[61] Sin[62]) Sin([63]) Sin[64]) -
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Cos{a5] (Cos{64] (Cos[63] (Cos[61] Cos(62] - Cos[al] Sin[61] Sin[62]) +
~Cos{al] Cos{a2] Cos[62] Sin[©1] + Sin{al] Sin[a2]
Sin[61] - Cos{x2] Cos[©l] Sin{S2]) Sin[&3]) +
(Cos [a3] Cos[63] (-Cos[al] Cos[x2] Cos[62] Sin(O1] + Sin{«l] Sin[a2]
Sin[61] - Cos[a2] Cos[@1] Sin(62]) + Sin[a3] (Cos{a2] Sin[al]
Sin[61] + Cos{uxl] Cos[62] Sin[u2] Sin[611 + Cos(61] Sin{a2] Sin(B2]) -
Cos{a3] (Cos[61] Cos[62] ~ Cos[al] Sin[O1] Sin[62]) Sin[63]) Sin[64]) Sin[65]) +
Sin[a6] (-Cos{05] Sin[u5] (Cos|[a4] Cos[©4] (Cos[a3] Cos[63] (-Cos[al] Cos|a2]
Cos[62] Sin[61] + Sin{al] Sin[a2] Sin[61] - Cos[a2] Cos [O1] Sin(62]) +
Sin[a3] (Cos[a2] Sin[al] Sin[61] + Cos [¢l] Cos{92] Sin[a2]
Sinfel] + Cos[©1] Sin[a2] Sin[62]) -
Cos [a3] (Cos[61] Cos[62] - Cos[al] Sin[61] Sin![s2]) Sin[63]) +
Sinf{o4] (-Cos[63] Sin[u3] (-Cos[al] Cos{a2] Cos[62] Sin([©1] + Sinfal]
Sinfu2] Sin[01] - Cos[w2] Cos[61] Sin[62]) + Cos[uld] (Cos[ax2] Sinfal]
Sin[61l] + Cos[al] Cos[62] Sinfw2] Sin[O1] + Cos [61] Sin[a2] Sin([62]) +
Sin[x3] (Cos[©1] Cos[62] - Cos [al] Sin[91] Sin{H2]) Sin[63]) -
Cos 4] (Cos[63] (Cos[61l] Cos{O2] - Cos[xl] Sin[e1l] Sin([®2]) ~+
(~-Cos [x1] Cos[a2] Cos[©2] Sin[©1] + Sin{al] Sin[a2]
Sin[€1] - Cos[a2] Cos[O1l] Sin[62]) Sin[63]) Sin[64]) +
Cos[a5] (-Cos[64] Sin[o4] (Cos[a3] Cos[63] (-Cos[al] Cos[a2] Cos([82] Sin[O1] +
Sin{al] Sin{a2] Sin[61] - Cos[x2] Cos{61] Sin[62]) + Sin[a3] (Cos[a2] Sin|
@l] 8in{&1] + Cos[al] Cos[62] Sin[u2] Sin[61] + Cos[01] Sin{a2] §in(62]) -
Cos[x3] (Cog(©1] Cog[62] - Cos[ul] Sin[O1] Sin[62]) Sin[63]) +
Cos{u4] (~-Cos[63] Sin[a3] (-Cos[al] Cos[u2] Cos [62] Sin[61] + Sin{al]
Sin[a2] Sin[61] - Cosla2] Coa[61] Sin[62]) + Cos[a3] (Cos[x2] Sinfal]
Sin[é1l] + Cos[al] Cos[62] Sin{a2] Sin{51] + Cos[61] Sin[a2] Sin[62]) +
Sin[ox3] (Cos[61] Cos[62] - Cos{al] Sin[e1] Sin[62]) Sin(63]) +
Sin[o4] (Cos[63] (Cos[Ol] Cos[62] - Coslal] Sin[61] Sin{s2])
(-Cosg[al] Cos[a2] Cos[o2] Sin{®1] + Sinf«l] Sin[«2]
Sin{61l] - Cosla2] Cos[S1] Sin[e2]) Sin{63]) sin{o4]) +
Sin[a5] (Cos[@4] (Cos[63] (Cos[Ol] Cos[02] - Cos[wl] Sin[61] Sin[62]) +
(~Cos[al] Cos[a2] Cos{©2] Sin{61] + Sinf«l] Sin{a2]
Sin{e1] - Cos{x2] Cos{61] Sin{e2]) Sin(63]) +
(Cos [a3] Cos[83] (-Cos[xl] Cos[n2] Cos[62] 8in[O1] + Sin[al] Sin[a2]
Sin{61] -Cos[a2] Cos[&1] 8in[©2]) + Sinfa3] (Cos[a2] Sin[al]
Sin[61] + Cos[al] Cog[62] Sin{w2] Sin{61] + Cos[61] Sin{a2] Sin[62]) ~
Cos[a3] (Cos[61] Cos[62] - Cos[al] Sin[61] Sin{62]) Sin[63]) Sin[e4]) Sin[65]) -
Cos[a6] (Cos[65] (Cos[64] (Cos[63] (Cos[Ol] Cos[92] -Cos[al] Sin[61] Sinfe2]) +
(~Cos[al] Cos[a2] Cos[©2] Sin[61] + Sin[al] Sin[a2]
Sin{61] - Cos[a2] Cos{Ol] Sin[62]) Sin[63]) +
(Cos [a3] Cos [63] (-Cos[al] Cos[a2] Cos[62] Sin{61] + Sin[al] Sinla2]
Sin[61] - Cos{a2] Cos[O1] 8in[62]) +Sin[a3] (Cos{a2] Sin{uxl]
Sin[61] + Cos[al] Cos{©2] Sin[w2] Sin[61] + Cos [61] Sin[a2] Sinfe2]) -
Cos{a3] (Cos[@l] Cos[62] - Coslal] Sin[e1] Sin[o2]) Sin(s3]) Sin{s4]) +
(Cos[a4] Cos[64] (Cosla3] Cos(03] (-Coslal] Cos[a2] Cos[02] Sin{61] + Sin[al]
Sin[a2] Sin{61] - Cos[a2] Cos[o1] Sin{62]) + Sin{u3] (Cos[a2] Sinf[al]
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Sin[&1] +Cos[al] Cos[O2] Sin{a2] Sin(61] + Cos[61] Sin[a2] Sin[e2]) -
Cos(a3] (Cos[O1l] Cos[62] - Cos[al] Sin[61] Sin[62]) Sin{A3]) +
Sin([cd] {~Cos[€3] Sin[a3] (-Cos[al] Cos[x2] Cos{62] Sin{61] + Sin[al]
Sinf[a2] Sin{&1] - Cos[a2] Cos[O1] Sin[62]) + Cos [«3] (Cos[x2] Sinfal]
Sin{[61] + Cos[al] Cos[82] Sin{x2] Sin[61] + Cos [61] Sinla2] Sin[62]) +
Sin[a3] (Cos[61] Cos[62] - Cos[al] Sin[61] Sin{e2]) Sin{63]) -
Cos{x4] (Cos[63] (Cos[61l] Cos[62] - Cos{xl] Sin[HAl] Sin[62]) +
(-Coslal] Cos[a2] Cos [62] Sin[61] + Sin{al] Sin[a2] Sin[61] - Cos [a2]
Cos{61] Sin[62]) Sin[©3]) Sin([64]) Sin[o5]) Sin{e6],
~Cos[66] Sin[a6] (Cos[ab] Cos[65] (Cosla4] Cos[64] (Cos[a3] Cos{©3] (-Cos[al] Coslu2]
Cog[62] Sin{&1] + Sin[wxl] Sin[a2] Sin[6l] - Cos[a2] Cos [©1] Sin[62]) +
Sin[u3] (Cos[u2] Sinl[al] Sin[61] + Cos[al] Cos{©2] Sin[a2]
Sin[@1] + Cos[e1] Sin[a2] Sin{[e2]) -
Cos[a3] (Cos[6l] Cos[62] - Cos[al] Sin[61] Sin([62]) 8in(E3]) +
Sinf[a4] (-Cos[63]Sin[u3] (-Cos[al] Cos[a2] Cos[02] Sin{81] + Sinlal]
Sin{a2] Sin[81] - Cos[x2] Cos[61] Sin[62]) + Cos[a3] (Cos[x2] Sinfal]
Sin{ol] + Coslal] Cos[62] Sin[u2] Sin[61] + Cos[61] Sin{u2] Sin[62]) +
Sin[a3] {(Cos[61] Cos[©2] - Cos[al] Sin[O1] Sin[62]) Sin(63]) -
Cos[a4] (Cos[03] (Cos[O1] Cos|[O02] -~ Cos[al] Sin[61l] Sin[62]) +
(~-Cos[al] Cos[x2] Cos{62] Sin{61] + Sinfxl] Sin{a2]
Sin{©1] - Cos[a2] Cos[©1] Sin[62]) Sin{63]) Sin{&4]) +
Sinfa5] (-Cos|[64] Sin[a4] (Cos[a3] Cos{63] (-Cos|xl] Cos[a2] Cos[62] Sin[e€1] +
Sin[ol] Sinfa2] Sin[61] - Cos[a2] Cos (61] Sin[e2]) + Sin[a3] (Cosl[a2] Sin|
al] Sin{©1] «Cos [al] Cos[62] Sinw2] Sin[61] + Cog [81] Sin{a2] Sin{B2]) -
Cos[a3] (Cog[61] Cos[62] - Cos[al] Sin({61] Sin[e2]) Sin[63]) +
Cos[a4] (-Cos{93]Sin[a3] (-Cos[al] Cos[a2] Cos[62] Sin{O1] + Sinfal]
Sin[a2] Sin[&1] - Cos{a2] Cos[61] Sin[62]) + Cos[a3] (Cos[x2] Sin[al]
gin[©1] + Cos[al] Cos[82] Sin[x2] Sin[61] + Cos [61] Sin{a2] Sin{62]) +
Sinf[a3] (Cos{O1l] Cos[62] - Cos{ol] Sin({61] Sin[62]) Sin[63]) +
Sin{o4] (Cos[63] (Cos[61l] Cos(62] - Cos[al] Sin{61} Sin{62]) +
(-Cos[al] Cos[a2] Cos[92] Sin[81] + Sinf[ul] Sinfa2]
Sin{e1] - Cos[a2] Cos[61] Sin{62]) Sin([©3]) Sinfe4]) -
Cos[o5] (Cos[64] (Cos[03] (Cos[Ol] Cos[62] - Cosfal]l Sin[el] Sin(62]) +
(-Cos [cl] Cos[02] Cos[62] Sin{61] + Sinfal] Sin{a2]
Sin[61] ~-Cos{a2] Cos{e€1] Sin[©2]) Sin[63]) +
(Cos[a3] Cos[63] (-Cos[ul] Cos[x2] Cos[62] Sin[€1] + Sinfal] Sinfa2]
8in[61] - Cos[a2] Cos[O1] Sin[62]) + Sin[a3] (Cos[x2] Sin[al]
Sin[61] + Cos[al] Cog(62] Sinfa2] Sin{61] + Cos[O1] Sin{a2] Sin[62]) -
Cos[a3] (Cos[©1] Cos[62] - Cog[al] Sin[61] Sin(62]) Sin[63]) Sin[64]) Sin[65]) +
Cos[a6] (-Cos[65] Sin[a5] (Cos{a4] Cos[04] (Cos[a3] Cos[03] (-Cos[al] Cos[u2]
Cos[62] Sin[é1] + Sinfal] Sin[a2] Sin{A1] - Cos [a2] Cos [91] Sin[62]) +
Sin[x3] (Cos{u2] Sin[al] Sin[61] + Cos[al] Cos[62] Sin[x2]
Sinf6l] + Cos{©1] Sin{a2] sin[o2]) -
Cos [a3] (Cos([Pl] Cos[62] - Cos[al] Sin[61] Sin{62]) Sin[63]) +
Sin[a4] (-Cos[63]18in[a3] (-Cos[al] Cos[a2] Cos[02] Sin[61] + Sinfal]
Sin{a2] Sin[©1] - Cos[x2] Cos{61l] Sin[82]) + Cos[a3] (Cos{[w2] Sinal]
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Sin{®1] +Cos{al] Cos[62] Sin[a2] Sin[©1] + Cos [61] Sin[a2] Sin[62]) +
Sinfa3] (Cos([€1] Cos[62] - Cos[al] Sin[61] Sin[62]) Sin[63]) -
Coslod] (Cos[63] (Cos[O1] Cos[O2] - Cos[al] Sin[61] Sin[62]) +
(-Cos[al] Cos[u2] Cos[62] Sin[©1] + Sin{al] Sin[a2]
Sin{61] - Cos[a2] Cos{61] Sin{o2]) Sin[63]) Sin[64]) +
Cos{a5] (-Cos[64] Sin[wd] (Cos[x3] Cos[63] (-Cos|al] Cos[a2] Cos[62] Sin[61] +
Sin[al] Sin[a2] Sin[e@1] - Cos[a2] Cos [€1] Sin[e2]) + Sin[a3] (Cos[a2] Sin|
al] $in[61] + Cos{al] Cos[62] Sin[x2] Sin[61] + Cos[O1] Sin[a2] Sin[62]) -
Cos[a3] (Cos[61] Cos[62] - Cos[al] Sin{61] 8in[62]) Sin[63}) +
Cos|od} {~-Cos[63]S8Sin[a3] (-Cos[uxl) Cos[x2] Cos[02] Sin[61] + Sinfal]
Sin[o2] Sin{61] - Cos[a2] Cos(©1] Sin{62]) + Cos[a3] (Cos[a2] Sinfal]
Sin{61] + Cos{xl] Cos[92] Sin[u2] Sin[61] + Cos[©1] Sin[a2] Sin{o2]) +
Sin[a3] (Cos[Ol] Cos[62] - Cos{al] Sin[61] Sin{62]) Sin[63]) +
Sin{a4] (Cos[O3] (Cos[61] Cos[62] -~ Cos[al] Sin{o1] Sin(62]) +
(-Cos[al] Cos{a2] Cos[©2] Sin[O1] + Sinf{al] Sin[a2]
Sin{61] - Cos[a2] Cos[O1] Sin{o2]) Sin[©3]) Sin[©4]) +
Sin{a5] (Cos[64] (Cos[63] (Cos{O1l] Cos[62] - Cos[al] Sin[&1] Sin[62]) +
(-Cos[al] Cos[a2] Cos[©2] Sin[61] + Sin{al] Sin[a2]
Sin[61] -Cos[x2] Cos[61] Sin[©2]) Sin[63]) +
(Cos[a3] Cos[©3] (-Cos[al] Cos|[a2] Cos[62] Sin{61] + Sin{al] Sin{a2]
Sin{61] - Cos[a2] Cos[61] Sin{62]) +Sinfa3] (Cos[a2] Sin{al]
Sin[&1] +Cos[ul] Coe[©2] Sin[a2] Sin[61] + Cos [61] Sin[a2] §in(62]) -
Cos (03] (Cos[61] Cos[B2] - Cos[al] Sin{©1] Sin[62]) Sin{63]) Sin[64]) Sin{65]) +
Sinfa6] {Cos{65] (Cos{o4] (Cos[03] (Cos[6l] Cos[62] -Cos[al] Sin[A1] Sin(B2]) +
{-Cos [al] Cos [a2] Cos[62] Sin[61] + Sin[al] Sin{a2]
Sin{61] - Cos[a2] Cos[61] Sin[©2]) 8in[53]) +
(Cos{a3] Cos[63] (-Cos|xl] Cos[a2] Cos[62] Sin[61] + Sin[al] Sinfa2]
Sin[61] -Cos[a2] Cos (1] Sin{H2]) +Sin[u3] (Cos{u2] Sin[al]
Sin[€1] + Cos[al] Cos[62] Sin{x2] Sin{&l] + Cos [61] Sin[a2] Sin[62]) -
Cos[a3] (Cos[61] Cos[62] - Coslal] Sin (1] sin[e2]) sin{63]} Sin(64]) +
(Cos[o4] Cos[64] (Cos[al3] Cog[83] (-Cos{xl] Cos[ax2] Cos[62] Sin[61] + Sin[al]
Sin{a2] 8in[61] - Cos[a2] Cos{O1] Sin{62]) + Sin[u3] (Cos[a2] Sin{al]
Sin{€1] + Cos[al] Cos[O2] Sin[x2] Sin[61] + Cos [€1] Sin[a2] Sin(62]) -
Cos[a3] (Cos[6l] Cos[62] - Cos{al] Sin[©1] Sin[62]) Sin[e3]) +
Sinf[a4] (-Cos[63] Sin[a3] (-Cos[al] Cos{x2] Cos[62] Sin{61] + Sinfal]
Sinfw2] Sin[&1] - Cos[a2] Coa[81] Sin[02]) + Cos[a3] (Cos[a2] Sinfal]
Sin{®1] + Cos{al] Cos[62] Sin[a2] Sin[61] + Cos[61] Sin[a2] Sin([62]) +
Sin[a3] (Cos[61] Cos([62] - Cos[al] Sin[61] Sin[62]) Sin[63]) -
Cos[x4] (Cos[03] (Cos[O1] Cos[O2] - Cos[al] Sin[61] Sin{[62]) +
{~Cos[xl] Cos[a2] Cos[©2] Sin{ol] + Sin{al] Sin[a2]
Sin[61] - Cos[a2] Cos{@1] Sin{o2]) Sin[63]) Sin[64]) Sin[65])
Sin[66], al Cos[O1] + a2 Cos(®1] Cos[62] +d2 Sin[al]
Sinf{
ol] - a2
Cos|
al]
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Sin|

NG 911
Sin/[
©2] + 43
(Cos [a2]

Sinf{a

Sin[62]) Sin{e3] +
a4 Cos [64] (Cos[63] (Cos|[61] Cos[©2] - Cos[al] Sin[61] Sin[62]) +
(-Cos[al] Cos[a2] Cos[62] Sin{&1] +
Sin[al] Sin[o2] 8in{el] - Cos[o2] Cos [&1] Sin([©62]) Sin[&63]) +
d4 (~Cos[63)] Sin{a3] (-Cos[al] Cos[a2] Cos{H2] Sin{el] +
Sin[al] Sinfa2] Sin{61] - Cos[u2] Cos[61] Sin{62]) +
Cogfa3] (Cos[a2] Sinfal] Sin{el] + Cos[al] Cos[62] Sin{a2] Sin(61] +
Cos[o1] Sin[a2] Sin[e2]) +
Sin{a3] {Cos[©1l] Cos[62] - Cos [xl] Sin[61] Sin[62])
sin{63]) +
a4 (Cos[a3] Coe{63] (-Cos[al] Cos[u2] Cos{62] Sin[61] +
Sin[al] Sin[a2] Sin[61] - Cos{x2] Cos[O1] Sin{O2]) +
Sin[a3] (Cos[a2] Sin{al] Sin[O1] + Cos[al] Cos[62] Sin[a2] Sin[61] +
Cos (61} Sin[x2] Sin(62]) -
Cogic3] (Cos[O1] Cos[62] - Cos[al] Sin[©61] Sin[62])
Sin[63]) Sin[&4] «+
ds (-Cos{©4] Sin{c4)] (Cos[a3] Cos[63] (-Cos[uxl] Cos[a2] Cos[62] Sin[61] +
Sin{ol] Sin[a2)] Sin[©1] - Cos [a2] Cos [61] Sin[62]) +
Sin[a3] (Cos{a2] Sin{al] Sin[61] + Cos[al] Cos [92] Sin[a2] Sin[61] +
Cos [61] Sin{a2] Sin{62]) ~
Cos{x3)] (Cos[E1] Cos|[O2] -Cos{al] Sin[61] Sin{e2]) Sin([93]) +
Cos{ad] (~Cos[63] Sin[u3] (-Cos[al] Cos [a2] Cos[62] Sin[6l] +
Sin[al] Sin[a2] Sin{61] - Cos{a2] Cos[61] Sin{62]) +
Cos [a3] (Cos[a2] Sinfal] Sin[61] + Cos[al] Cos[62] Sin[x2] Sin[H1] +
Cos [61] Sin{a2] Sin[62]) +
Sin{a3] (Cos[O1] Cos[62] - Cos[xl] Sin[el] Sin[©2]) Sin(63]) +
Sinfa4] {Cos[63] (Cos[O1] Cos[62] - Cos[xl] Sin[61] Sin([62]) +
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(~-Cos{al] Cos[a2] Cos([62] Sin{61] + Sin{al] Sin{a2] Sin[61] -
Cos{a2] Cog[01] Sin[e2]) Sin[63]) Sin[64]) +
a5 Cog(65] (Cos[64] (Cos[03] (Cos[6l] Cos([62] - Cos[al] Sin[O1] Sin[62]) +
(~Cos[al] Cos[a2] Cos[62] Sin{61] + Sin[xl] Sin[a2] Sin[&1] -
Cos[a2] Cos[61] Sin(62]) Sin{63]) ~+
(Cos [a3] Cos [63] (-Cos[al] Cos[a2] Cos[62] 8in{61] + Sin{al] Sin[o2] Sin{61] -
Cos [¢2] Cos[©1] Sin[92]) + Sin[a3] (Cos[a2] Sinfal] Sin[61] +
Cos{al] Cos[€2] Sin[a2] Sin({61l] + Cos{©1] Sinfa2] Sin[©2]) -
Cos [a3] (Cos[61] Cos{62] - Cos{al] Sin[01] Sin[62]) Sin[O63]) Sin[&4]) +
5 {(Cos[a4] Cos[©4] (Cos[a3] Cos{63] (-Coslal] Cos[a2] Cos[62] Sin[O1] +
Sinf{al] Sin[a2] Sin[61] - Cos[a2] Cos [O1] Sin{62]) +
Sin{a3] (Cos[a2] Sin[al] Sin[61] + Cos{al] Cos{©2] Sin[a2] Sin[&1] +
Cos [61] Sin{a2] Sin[62]) -
Cos [a3] (Cos[61] Cos[52] - Cos[al] Sin[61] Sin{62]) Sin[63]) +
Sin[a4] (-Cos[63] Sinl[a3] (-Cos|al] Cos[a2] Cos[62] Sin[61] +
Sin{al] Sin{a2] Sin[61] - Cos[a2] Cos{61] Sin(62]) +
Cos [a3] (Cos[a2] Sinlal] Sin{61] + Cos[al] Cos [62] Sin[x2] Sin[61] +
Cos {61} Sin{a2] Sin[62]) +
Sin{a3] (Cos[61] Cos{62] -Cos[al] Sin[61] Sin[62]) Sin([63]) -
Cos[c4] (Cos[63] (Cos[61] Cog[62] - Cos[al] Sin[61] Sin[62]) +
(-Cos[al] Cos[a2] Cos[62] Sin[61] + Sinfal] Sin{x2] Sin[61] -
Cos[a2] Cos[©1] Sin[62]) Sin[63]) Sin{®4]) Sin[e5] +
a6 Cos[66] (Cos[65] (Cos[64] (Cos[63] (Cos|[Ol] Cos(02] ~Cos{wxl] Sin[61] Sin(62]) +
(-Cos [xl] Cos[a2] Cos [©2] Sin{e1] + Sin{al] Sin[x2]
Sin{61] -Cos[a2] Cos[61l] Sin[©2]) Sin(63]) +
(Cos[a3] Cos (93] (-Cos[al] Cos{u2] Cos[62] Sin{61] + Sin{al] Sin[a2]
Sin{@1] - Cos[a2] Cog[61] Sin[62]) +Sin{a3] (Cos[a2] Sin[al]
Sin{61] +Cos[al] Cos[62] Sin{u2] Sin[61] + Cos [61] Sin[x2] §in[62]) -
Cos[ax3] (Cos[©1] Cos[62] ~ Cos[al] Sin[ol] Sin(e2]) Sin[63]) Sin[e4]) +
(Cos[a4] Cos[O4] (Cos{ald] Cog[83] (-Cos{al] Cos[x2] Cos[62] Sin[61] + Sinfal)]
Sin{o2] Sin[ol] - Cos[a2] Cos[61] Sin([©2]) + Sin[a3] (Cos[x2] Sin[al]
Sin[61] + Cos[al] Cos[62] Sin[a2] Sin[61] + Cos[©1] Sin{a2] Sin[e2]) -
Cos[u3] (Cos[61] Cos[62] - Cos[xl] Sin[61] Sin[H2]) Sin([63]) +
Sinfo4] (-Cos[€3] Sin[a3] (-Cos[al] Cos{a2] Coa {62} Sin[e1] + Sinfal]
Sinf{a2] Sin{61] - Cos[ax2] Cos[©1] Sin([62]) + Cos{a3] (Cos[x2] Sinjal]
Sin[O1] + Cos{ul] Cos[©2] Sinf{u2] Sin{®l] + Cos[61] Sin[a2] Sin{62}) +
Sin[a3] (Cos([61] Cos[02] - Cos[al] Sin[61] Sin([62]) Sin[63]) -
Cos (4] (Cos[63] (Cos({Ol] Cos{82] - Cos[al] Sin[O1] Sin([©2]) +
(-Cos{al] Cos[a2] Cos[62] Sin[61] + Sinfal] Sin{a2]
Sin[61] - Cos[a2] Cos{©1] Sin[62]) Sin{63]) Sin[64]) Sin[65]) +
dé (-Cos[65] Sinf[u5] (Cos[xd] Cos[64] {Cos[al3] Cos{G3] (-Cos[al] Cos{a2] Cos[02]
Sin[61] +Sin{al] Sin[ax2] Sin[61] -Cos[a2] Cos[©1] Sin[62]) + Sina3]
(Cos[a2]} Sinfol] Sin[6&1] + Cos{al] Cos[62] Sin{a2] Sin[©1] + Cos (1] Sin[u2]
Sin[62]) -Cos[a3] (Cos[©1] Cos[02] ~Cos[al] Sin[61] Sin[62]) Sin{63]) +
Sinf{o4] {~-Cos[63] Sinf[a3] (-Cos[xl] Cos{x2] Cos[©2] Sin{e1] + Sinfual]
Sinf[c2] Sin[61] - Cos{a2] Cos[O1] Sin[62]) + Cos[u3]} (Cos[a2] Sinfal]




11

Sin({©1] +Cos[al] Cos[e2] Sin{a2] Sin[61] + Cos[O1] Sin(a2] Sin[62]) +
Sinfa3] (Cos[61] Cos[e2] - Cos|wl] Sin[O1] Sin[62]) Sin(63]) -
Cos[a4] (Cos{63] (Cos([©l] Cos{02] - Cos{al] Sin[o1] Sin{o2]) +
(-Cosg[al] Cos[x2] Cos[62] 8in[61] + Sin{al] Sin{a2]
Sin{el] -Cos{x2] Cos[61] Sin{62]) Sin[©3]) Sin[64]) +
Cos[a5] (-Cos{64] Sin{a4] (Cos[a3] Cos[63] (-Cos al] Cos[a2] Cos(62] Sin[61] +
Sin{al] Sin[w2] Sin[61] - Cos[x2] Cos[61] Sin{62]) + Sin[a3] (Cos{a2] Sin|
al] Sin[61] + Cos[al] Cos [€2] Sin{w2] Sin[ol] + Cos[81] Sin[a2] Sin[e2]) -
Cos[a3] (Cos[61] Cos[62] - Cos{al] Sin[61] Sin([62]) Sin[63]) +
Cos (4] (-Cos[63] 8in[a3] (-Cosjal] Cos{a2] Cos[62] Sin[O1] + Sinf{al]
Sin[a2] Sin[©1] - Cos[a2] Cos[61] Sin{©2]) + Cos{a3] (Cos[x2] Sinfal]
Sin{61] + Cos[al] Cos[62] Sin[a2] Sin[o1] + Cos[61] Sin[u2] Sin{62]) +
Sinf{a3] (Cos[61] Cos[62] - Cos[xl] Sin[61] Sin{62]) Sin{63]) +
Sin{a4] (Cos[©3] (Cos[O1] Cos[62] - Cos{al] Sin[©O1l] Sin[62]) +
(~Cos[al] Cos[a2] Cos[62] Sin[61] + Sin[al] Sin[u2]
Sin[61] -Cos[x2] Cos{61] Sin{62]) Sin(63]) Sin(64]) +
Sin{a5] (Cos{64] (Cos[B3] (Cos[Ol] Cos[62] - Cos[al] Sin{el] Sin(62]) +
(-Cos[al] Cos[a2] Cos[62] Sin[61] + Sin[«al] Sin[a2]
Sin[©1] -Cos[a2] Cos[O1] Sin{92]) Sin[63]) +
(Cos[a3] Cos{63] (-Cos{al] Cos{a2] Cos(62] Sin{O1] + Sinfal] Sin{a2]
Sin[61] - Cos{a2] Cos[€1] Sin{62]) + Sin[a3] (Cos[a2] Sin{al]
Sin[©1] + Cos[axl] Cos[62] Sin[a2] Sin[61] + Cos [61] Sin[a2] Sin[62]) -
Cos[a3] (Cos[©1] Cos[62] -~ Cos[al] Sin[61] Sin{62]) Sin([63]) Sin{64]) Sin{e5]) +
a6 (Cosfab] Cos{65] (Cos{a4d] Cos[64] (Cos[a3] Cos{o3] (-Cos{axl] Cos[a2] Cos[62]
Sin{@1] +Sin[al] Sin[x2] Sin[A1] ~Cos{a2] Cos[O1] Sin[62]) + Sin{a3]
(Cos[a2] Sin[al] Sin[H1] + Cos[al] Cos [62] Sin[a2] Sin[61] + Cos[61] Sin{a2]
Sin{e2]) -Cos[a3] (Cos[51] Cos[62] - Cos|ul] Sin[6l] Sin{62]) Sin[63]) +
Sin[a4] (-Cos{63]Sin{a3] (~-Cos[al] Cos[u2] Cos([62] Sin[61] + Sinfal]
Sinf{a2] Sin[ol] - Cos[u2] Cos[61] Sin{62]) + Cos[a3] (Cos[a2] Sin[ul]
Sin{61] +Coslal] Cos[62] Sin[c2] Sin(&1] + Cos[91] Sinla2] Sin[62]) +
Sinf[a3] (Cos{61] Cos[62] - Cos[al] Sin[61l] Sin[62]) Sin{63]) -
Cos[o4] (Cos[03] (Cos[O1l] Cos[O2] - Cos{ul] Sin[61] Sin[62]) +
(-Cos[al] Cos [a2] Cos[62] Sin[01] + Sin[al] Sin[a2]
Sin[61] - Cos[a2] Cos{6l] Sin{o2]) Sin[63]) Sin[64]) +
Sin[a5] (~Cos[64] Sinf[a4] (Cos{[x3] Cos[O3] (-Cos[al] Cos[ax2] Cos[H2] Sin[O1] +
Sinfal] Sin[a2) Sin[©1] - Cos{u2] Cos[61] Sin(62]) + Sin[wx3] (Cos{a2] Sin|
al] Sin[61] +Cos[al] Cos[62] Sin[a2] Sin{o1l] + Cos[61] Sin{x2] Sin[62]) -
Cos{a3] (Cos[61] Cos[62] - Cos[al] Sin[61] Sin[62]) Sin[63]) +
Cos[a4] (-Cos{©3]Sin[x3] (-Cos[al] Cos[a2] Cos{e2] Sin[©1] + Sinfal]
Sin{a2] Sin{61] - Cos[x2] Cos (€1} Sin{92]) + Cos{x3] (Cos[a2] Sin[al]
Sin[61] + Cos{axl] Cos[62] Sin{n2] Sin{H1] + Cos[O1] Sin[a2] Sin([B2]) +
Sin[a3] (Cos[©1] Cos[62] - Cos{xl] Sin[©1] Sin[62]) Sin[63]) +
Sin{a4] (Cos[63] (Cos[©1l] Cos[©2] -~ Cos{al] Sin[61] Sin[62]) +
(-Cos[al] Cos[x2] Cos [62] Sin[©1] + Sin{al] Sin[a2]
Sin[61] - Cos[a2] Cos[©1] Sin{62]) Sin[o3]) Sin[64]) -
Cos [a5] (Cos[©64] (Cos[63] (Cos[Ol] Cos[62] - Cos[axl] Sin[61] Sin{E2]) +
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(-Cos[al] Cos{a2] Cos[02] Sin[O1] + Sinf{al] Sinfu2]
Sin{61] -Cos{a2] Cos[61] Sin[62]) Sin{63]) +
{Cos[a3] Cos[63] (~Cos[ual] Cos[ax2] Cos[02] Sin[ol] + Sin[al] Sin{[a2] Sin[61] -
Cos[a2] Cos[O1] Sin(62]; + Sin{a3] (Cos[a2] Sinfal] Sin[61] + Coslal]
Cos[62] Sin[a2] Sin[51] + Cos[91] Sin[a2] Sin[62]) - Cos[a3] (Cos([61]
Cos[62] ~-Coslal] Sin[61] sin[e2]) Sin[63]) Sin[64]) Sin[65]) Sin[e6]},
{Cos [66] (Cos[65] (Cos[64] (Cos[O3] (Cos[o2] Sin[61] + Cosl{al] Cos{61] Sin(62]) +
(Cos[al] Cos[a2] Cos[O1] Cos[62] - Cos[61] Sin{al]
Sinfa2] - Cos{a2] Sin{61] sin[62]) Sin[63]) +
(Cog [a3] Cos[63] (Cos[al] Cos[u2] Cos{61] Cos[62] -Cos[61] Sinfal]
Sin{a2] - Cosla2] Sin[61} Sin[62]) + Sin[a3] (-Cos[a2] Cos[61]
Sin[al] -Cos[al] Cos[6l] Cos{62] Sinf[u2] + Sin[x2]} Sin[61] Sin[62]) -
Cos[a3] (Cos(62] Sin[61] + Cos[al] Cos[©1] Sin[e2]) Sin[63]) Sin([64]) +
(Cos[ax4] Cos{64] (Cos[a3] Cos[03] (Cos[xl] Cos{a2] Cos[O1] Cos[62] - Cos[61]
Sin[al] Sin[a2] - Cos[a2] Sin{&61] Sin[62]) + Sin[a3] (-Cos[a2] Cos[61]
Sin[al] -Cos[all Cos[81] Cos([62] Sinf[a2] + Sin[a2] Sin{61] Sin([82]) -
Cos [x3] (Cos[62] Sin[61] + Cos[xl] Cos[61] Sin[62]) Sin([©3]) +
Sin[a4] (-Cos[63] Sin{a3] (Coslal] Cos[a2] Cos[61] Cos[62] - Cos [O1]
Sin[al] Sin[a2] - Cos{x2] Sin{61] Sin[o2]) + Cos[a3] (-Cos[a2] Cos[61]
Sinfal] -Cos[al] Cos[61] Cos[e2] Sin[a2] + Sin[a2] Sin{61] Sin(62]) +
Sin[a3] (Cos[62] Sin[61] + Cos[al] Cos[61] Sin[e2]) Sin([63]) -
Cos[ad] (Cos[03] (Cos[62] 8in[61] + Cos{al] Cos[61] Sin[62]) +
(Cos[al] Cos{a2] Cos[61] Cos[o2] - Cos[€1] Sin[al] Sin[a2] —
Cos[a2] Sin[61] Sin[62]) Sin[63]) Sin(e4]) sinfes]) +
(Cos[o5] Cos[65] (Cos[ad] Cos[©4] (Cos[a3] Cos[63] (Cos[al] Cos[a2] Cos[E1l] Cos[O2] -
Cos[61] Sin[al] Sin[a2] - Cos{a2] Sin{€1] Sin{62]) + Sin[a3] (-Cos{a2] Cos|
1] Sinfal) - Cos{al] Cos[61] Cos [62] Sinf[a2] + Sin[«2] Sin[@l] sin[62]) -
Cos [c3] (Cos[62] Sin[61] + Cos[al] Cos([O1] Sin[62]) Sin([63]) +
Sin[a4] (-Cos[é3] Sin{a3] (Cos{ul] Cos[a2] Cos[61] Cos{52] - Cos [S1]
Sinjol] Sin[a2] - Cos[w2] Sin{61] Sin[62]) + Cos[a3] (-Cos[a2] Cos[O1]
Sin{al] - Cos[al] Cos[©1] Cos[62] Sin[a2] + Sinfa2] Sin[A1] Sin[O2]) +
Sin[a3] (Cos[62] Sin[61] + Cos [al] Cos[©1] Sin{62]) Sin[63]) -
Cos[ad] (Cos[63] (Cos[62] Sin[e1] + Cos[al] Cos[O1] Sin[o2]) +
{Cos[al] Cos[a2] Cos[Ol1l] Cos[62] - Cos[61] Sinfal]
Sin[a2] -Cos[a2] Sin[A1] Sin[62]) Sin[63]) Sin(o4]) +
Sinf[as5] (-Cos[64] Sin[u4] (Cos[x3] Cos[63] (Cos{al] Cos{x2] Cos[61] Cos[82] -
Cos[61] Sinfal] Sin{a2] - Cos[a2] 8in[61] Sin[62]) + Sin[a3] (-Cos[u2] Cos|
©1] Sin[al] -Cos{al] Cos[61] Cos[62] Sin{x2] + Sin{x2] Sin[el] Sin([62]) -
Cos[a3] (Cos[62] Sin[61] + Cos[al] Cos[©1] Sin[62]) Sin{63]) +
Cos[a4] (-Cos{63]8in[u3] (Cos[al] Cos{u2)] Cos[61] Cos[62] - Cos[O1]
Sin[al] Sinf[a2] - Cos[a2] Sin[&l] Sin[62]) + Cos[a3] {-Cos[a2] Cos[81]
Sin[al] -Cos{al] Cos[&61] Cos[62] Sin[a2] + Sinfa2] Sin[61] Sin([B2]) +
Sin{a3] (Cog[62] Sin[E1] + Cos [al] Cos [61] Sin[62]) Sin[63]) +
Sin[a4] (Cos[©3] (Cos[62] Sin[O1] + Cos[al] Cos[61] Sin[62]) +
(Cos[al] Cos[a2] Cos[B1] Cos[62] - Cos[61] Sin{al]
Sinfo2] -Cos{x2] Sin[61] Sin[62]) Sin(63]) Sin{e4]) -
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Cos[a5] (Cos[64] (Cos[63] (Cos[62] Sin[61l] + Cos[al] Cos[61l] Sin[62]) +
;Cos[al] Cos[x2] Cos[61] Cos[62] - Cos [61] Sinfal]
Sinfa2] -Cos{x2] Sin[61] Sin[©2]) Sin[63]) +
(Cos[x3] Cos{©3] (Cos|[al] Cos[u2] Cos[61] Cos[62] -Cos[61] Sin(al]
Sin{a2] - Cos{x2] Sin{©1] Sin[62]}) + Sin[a3] (-Cos[a2] Cos{&1]
Sinlal] -Cos{al] Cos[©1l] Cos[O2] Sin{a2] + Sin[x2] Sin[&61] Sin([©2]) -
Cos[a3] (Cos[62] Sin[61] + Cog[xl] Cos[61l] Sin[62]) Sin[63]) Sin[64]) Sin[65])
Sin[66], Cos[a6] Cos[66] (Cos[a5] Cos [65] (Cos[a4] Cos{64]
(Cos [a3] Cos[63] (Cos[al] Cos[ux2] Cos([O1l] Cos{62] -Cos[61] Sin[ul]
Sin{a2] -Cos[x2] Sin{61] Sin[62]) +Sin{a3] {-Cos[a2] Cos[&1]
Sin[al] - Cos{al] Cos[€1l] Cos[O2] Sin[a2] + Sin{x2] Sin[&1] Sin(62]) -
Cos[x3] (Cos[&2] Sin(61l] + Cos[wl] Cos[B1l] Sin(627) Sin[63]) +
Sin{a4] (-Cos[63] Sin[a3] (Cos[al] Cos[a2] Cos[O1] Cos[02] - Cos[O1]
Sinfal] Sin[u2] - Cos[a2] Sin[61] Sin[62]) + Cos[a3] (-Cos{a2] Cos[c1]
Sinf{al] -Cos{xl] Cos[61] Cos[82] Sinfa2] + Sin{x2] Sin[61] Sin[B2]) +
Sin[o3] (Cos[©2] Sin[&1] + Cos [xl] Cos [61] Sin[621) Sin[B3]) -
Cos[a4] (Cos[63] (Cos([62]8in{61] + Cos[al] Cos[61] Sin[62]) +
(Cos[al] Cos[a2] Cos[81] Cos[62] - Cos [61] Sinlal]
Sin[a2] -Cos[a2] Sin({©1] Sin{62]) Sin[63]) Sin[64]) +
Sin{a5] (-Cos[©4] Sin[o4] (Cos[a3] Cos[63] (Cos[al] Coas[a2] Cos[61] Cos[62] -
Cog[81l] Sin[al] Sin[a2] - Cos[w2] Sin[61] Sin{62]) + Sin[a3] (-Cos[a2] Cos|
©1] Sin{al] -Cos[al) Cos[61] Cos [62] Sin[a2] + Sinfa2] Sin[el] Sin(e2]) -
Cos[a3] (Cos[62] Sin[61] + Cos [xl] Cos[©1] Sin{62]) Sin{e3]) +
Cos[a4] (-Cos[63] Sin[a3] (Cos{al] Cos[a2] Cos[O1] Cos[BE2] - Cos[61]
Sin[al] Sin[o2] - Cos[x2] Sin[61] Sin{62]) + Cos[a3] (-Cos[x2] Cos[61]
Sin[al] - Coslal] Cos[61] Cos[62] Sinf[a2] + Sin[x2] Sin{el] Sin[o2]) +
Sinfa3] (Cos[62] Sin[61] + Cos[al] Cos[O1] Sin[62]) Sin[63]) +
Sinf[a4] (Cos[63] (Cos[62]8in[61] + Cos{al] Cos[61] Sin[62]) +
(Cos{al] Cos{a2] Cos[O1] Cos [62] -~ Cos [©1] Sin[al]
Sin[a2] ~Cos[x2] Sin[©1] Sin[62]) Sin[63]) Sin[&4]) -
Cos[uB] (Cos[64] (Cos[63] (Cos[62] Sin[o1] + Cos{ual] Cos[S1] Sin[62]) +
(Cos[al] Cos[a2] Cos[61] Cos [02] - Cos [O1] Sinfal]
Sin{u2] - Cos[a2] Sin[©1] Sin{62]) Sin[63]) +
(Cos[a3] Cos[@3] (Cos[al]Cos[a2] Cos[O1] Cos{62] -Cos[61] Sin[al]
Sin[a2] -Cos[a2] Sin[61] Sin[e2]) +Sin[a3] (-Cos[a2] Cos[O1]
Sin[ol] - Cos[al] Cog[81] Coa[62] Sinf[a2] + Sin[x2] Sin{él] Sin[62]) -
Cos [a3] (Cos[62] Sin[61] + Cos[al] Cos{el] Sin[62]) Sin[63]) Sin(e4]) Sin{65]) +
Sinf[a6] (-Cos[65] Sin[a5] (Cos[ad] Cos[64] (Cos[a3] Cos[63] (Cos|[al] Cos[a2]
Cos{61] Cos[52] - Cos[61] Sin[al] Sin[a2] - Cos[a2] Sin{61] Sin{e2]) +
Sin{u3] (-Cos[a2] Cos[61] Sin[ul] - Cos[ul] Cos [61] Cos [62]
Sin[a2] +Sin[a2] Sin[&1] Sin[e2]) -
Cos[a3] (Cos[62] Sin[61} + Cos[al] Cos[61] Sin[62]) Sin{e3]) +
Sin{o4] (-Cos[63] Sin[a3] (Cos[al] Cos[c2] Cos[61] Cos[62] - Cos [O1]
Sin[al] Sin{a2] -~ Cos[x2] Sin[e1l] Sin[62]) + Cos[ald] (-Cos[a2] Cos[61]
Sin[al] -Coslal] Cos[E©l] Cos{92] Sinf[w2] + Sin[x2] Sin([&1] Sin(62]) +
Sin{a3] (Cos[62] Sin[61] + Cos[xl] Cos [61] Sin[62]) Sin[63]) -
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Cos{a4] (Cos[63] (Cos[62]8in[61] + Cos[al] Cos[61] Sin[E2]) +
{Coslal] Cos[a2] Cos[61] Cos{62] - Cos [€1] Sinfal]
Sin{a2] -Cos[x2] Sin[©1] Sin[62]) Sin[e3]) Sin(64]) +
Cos 5] {-Cos{64] Sinf[c4] (Cos[u3] Cos [03] (Cos[al] Cos[a2] Cos{ol] Cos[02] -
Cos[€1] Sin[al] Sin[a2] - Cos [a2] Sin{©1] Sin[©2]) + Sin[a3] (-Cos[a2] Cos|
61] Sinfal] -Cos[al] Cos[61] Cos[62] Sin[a2] + 8in[a2] Sin[61] Sin[62]) -
Cos [a3] (Cos[62] 8in{61] + Cos[al] Cos[61] Sin[62]) Sin{€3]) +
Cosa4] (-Cos{63] Sin{u3] (Cos[al] Cos[a2] Cos[61] Cog[62] ~ Cos[61]
Sin{ol] Sinf[a2] - Cos[x2] Sin[©1] Sin{62]) + Cos[a3] (-Cos[a2] Cos[61]
Sin{al] -Cos[xl] Cos[61] Cos[92] Sin{a2] + Sinfw2] Sin[o1] Sin[62]) +
Sin{a3] (Cos[62] Sin[61] + Cos[wxl] Cos[©1] Sin(s82]) Sin{63]) +
Sin[a4] (Cos[63] (Cos[62] Sin[O1] + Cos[al] Cos[61] Sinlo2]) +
(Cos[al] Cos[a2] Cos[61] Cos [©2] - Cos[O1] Sinful]
Sin[a2] -Cosla2] Sin{©1] Sin{62]) Sin([63]) Sin[64]) +
Sinf{aS] (Cos[©4] (Cos[63] (Cos[62] Sin[61] + Cos[al] Cos[A1] Sin[62]) +
(Cos[al] Cos{a2] Cos[61] Cos[62] ~ Cos[&1] Sinfal]
Sinf[a2] -Cos[u2] Sin[O61] Sin[82]) Sin[637]) +
(Cos [a3] Cos[63] (Cos[al] Cosfa2] Cos[61] Cos[02] -Cos{&1] Sin[al]
Sin[a2] -Cos{a2] Sin{o1] Sin{62]) +Sin[a3] (-Cos[a2] Cos [61]
Sin{al] -Cos[xl] Cos[S1] Cos[62] Sin[a2] + Sinfa2] Sin[&ol1] Sin[62]) -

[
Cos [a3] (Cos([62] Sin[61] + Cos [al] Cos[61] Sin[62]) Sin[63]) Sin[64]) Sin[65]) -
o2]

Cos[a6] (Cos[©5] (Cos[©4] (Cos[63] (Cos| Sin[©1l] +Cos{ual] Cos[61] 8in[62]) +
(Cos[al] Cos[a2] Cos[61] Cos[52] - Cos[61] Sinful]
Sin[a2] -Cos[a2] Sin{ol] Sin[62]) Sin[63]) +
(Cos[a3] Cos{63] (Cos[al] Cos[u2] Cos[61] Cos [62] ~Cos[61] Sin[al]
Sin{a2] -Cos[u2] Sin[©1] Sin([©2]) + Sin[a3] (-Cos[a2] Cos[61]
Sin[al] -Cos{xl] Cos[61] Cos[62] Sin{a2] + Sin[x2] Sin[61] Sin{62]) -
Cos [x3] (Cos[62] Sin[O1] + Cos[al] Cos{61] Sin{62]) Sin[S3]) Sin[O4]) +
(Cos[a4] Cos[©4] (Cos[ald] Cos[63] (Cos{al] Cos[a2] Cos[61] Cos(62] - Cos[61]
Sin[al] Sin[a2] - Cos[ax2] Sin[61] Sin[62]) + Sin{a3] (-Cos{a2] Cos[61]
Sinfal] -Cos[al] Cos[©O1] Cos[e2] Sin[w2] + Sin[a2] Sin[61] Sin[62]) -
Cos[a3] (Cos[62] Sin[61] + Cos [al] Cos [61] Sin{o2]) Sin[63]) +
Sin[o4] (-Cos{63] Sin{a3] (Cos{xl] Cos[u2] Cos[61] Coa[B2] - Cos[61]
Sinf{al] Sin{o2] - Cos[x2] Sin([61] Sin{62]) + Coa[a3] (-Cos[u2] Cos[61]
Sin{ul] - Cosul] Cos[&1] Cos[62] Sin{w2] + Sin{w2] Sin{61] Sin[82]) «+
Sin[a3] (Cos{62] Sin{©1] + Cos [al] Cos [61] Sin[62]) Sin[63]) -
Cos[o4] (Cos[03] (Cos[O2] Sin[61] + Cos[al] Cos[O1] Sin[62]) +
(Cos[al] Cos[a2] Cos [61] Cos [82] - Cos [61] Sinf[al] Sin{a2] - Cos [a2]
Sin[e1l] sin[62]) Sin[63]) Sin[64]) Sin{65]) Sin{c6],
-Cos[96] Sin{a6] (Cos[u5] Cos[65] (Cos[n4] Cos[64] (Cos[a3] Cos[e3] (Cos[ul] Cos[a2]
Cos [91] Cos[62] - Cos[61] Sinfal] Sin[«2] - Cos[a2] Sin[o1] Sin[62]) +
Sinf[a3] (-Cos[a2] Cos[61] Sin[al] - Cosfal] Cos[61] Cos[62]
Sin{a2] +Sin{a2] Sin[61] Sin[62]) -
Cos[a3] (Cos[92] Sin(61] + Cos {al] Cos [©1] Sin([62]) Sin[63]) +
Sinf[a4] (~-Cos (@3] Sin[a3] (Cos[ul] Cos[w2] Cos[A1] Cog[62] - Cos[81]
Sin[al] Sin{a2] - Cos[x2] Sin[61] Sin([62]) + Cos{ad] (-Cos[x2] Cos[O1]
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Sin{al] -Cos[al] Cos[61] Cos[62] Sin{a2] + Sinfa2] Sin[O1] Sin(B2]) +
Sin{a3] (Cos([62] Sin[61] + Cos[al] Cos[61] Sin[62]) Sin{[63]) -
Cos 4] (Cos[63] (Cos{O2] Sin[E1] + Cos[al] Cos[61] Sin[62]) +
(Cos[al] Cos{a2] Cos[61] Cos([62] - Cos [61] Sinfal]
Sin{u2] -Cos[u2] Sin[61]} Sin{62]) Sin[63]) Sin{64]) +
Sin[a5] (-Cos[©4] Sin{x4] (Cos[a3] Cos [63] (Cos[al] Cos[a2] Cos[61] Cos[62] -
Cos [61] Sin[al] Sin[a2] - Cos[a2] Sin[61] Sin[62]) + Sin[a3] (-Cos[ua2] Cos|
©1] Sinfal] - Cos[al] Cos [91] Cos [62] Sin[x2] + Sin[a2] Sin[o1l] Sin{e2]) -
Cos [a3] (Cos[62] Sin[&1] + Cos[al] Cos[61] Sin[62]) Sin{63]) +
Cos{cd] (-Cos[©3] Sin[a3] (Cos{al] Cos[ax2] Cos[o1l] Cos[82] - Cos{61]
Sin{al] Sin[u2] - Cos[a2] Sin{61] Sin[62]) + Cos[al3] (-Cos[u2] Cos[E1]
Sinlall -Cos[xl] Cos[€1] Cos{O2] Sin[a2] + Sin[a2] Sin(&1] Sin{e2]) +
Sin{a3] (Cos[62] Sin([©1] + Cos[al] Cos[O1] Sin[62]) Sin[63]) +
Sin[x4] (Cos[63] (Cos{62]Sin{61] + Cos[al] Cos[O1] Sin[62]) +
(Cos[al] Cos[a2] Cos[61l] Cos[62] - Cos[61] Sin[wl]
Sin{a2] -Cos[x2] Sin[©1] Sin{62]) Sin[©3]) Sin[64]) -
Cos[a5] (Cos[64] (Cos([63] (Cos[62] Sin[61] + Cos{al] Cos[O1] Sin[&2]) +
(Cos[al] Cos[a2] Cos{61] Cos[62] - Cos[&1] Sin{al]
Sin{a2] -Cos(a2] Sin[61] Sin[62]) Sin(63]) +
(Cos [a3] Cos[63] (Cos[al] Cos[a2] Cos{O1] Cos[62] -Cos[01] Sin{al]
Sin[a2] -Cos{a2] Sin{©l] Sin[©2]) + Sin[a3] (-Cos[a2] Cos[61]
Sinf[ol] -Cos{ul] Cos[©1] Cos[92] Sin{a2] + Sin{u2] Sin[el] Sin[e2]) -
Cos [a3] (Com[62] Sin{81] + Cos[xl] Cos[@l1l] Sin([62]) Sin{63]) Sin[e4]) Sin[65]) +
Cos[a6] (-Cos(65] Sin[ab] (Cos|[ud] Cos[©4] (Cos[x3] Cos[E€3] (Cos[xl] Cos[a2]
Cog[61] Cos[62] - Cog[O1] Sinfal] Sin[a2] -~ Cos[a2] Sin[61] Sin(62]) +
Sin{a3] (-Cos{u2] Cos[61] Sin{ul} -~ Cos{ul] Cos[61] Cos [62]
Sin[a2] +Sin{o2] Sin{6l] Sin{62]) -
Cos [x3] (Cos[02] Sin{61] + Cos[xl] Cos [61] Sin{62]) Sin[©3]) +
Sin{a4] (-Cos[63]Sinja3] (Cosal] Cos{a2] Cos|[&1] Cos{O2] - Cos [61]
Sinfal] Sinfa2] - Cos{aw2] Sin[H1] Sin(621) + Cos[a3] (-Cos[a2] Cos[O1]
Sin{ol] -Cos[al] Cos([o1l] Coa[52] Sin{a2] + Sin{o2] Sin[Ol1l] Sin(62]) +
Sin[a3] (Cos(62] Sin[O1] + Cos [al] Cos [©1] Sin{62]) Sin[63]) -
Cos[o4] (Cos[63] (Cos[62]8in(6l] + Cos[al] Cos{B1] Sin{621) +
{Cos{xl] Cos[a2] Cos[O1] Cos[62] - Cos [€1] Sin[al]
Sin[a2] - Cos{a2] Sin[O1] Sin{62]) Sin[63]) Sin[64]) +
Cos{a5] {(~-Cos[©4] Sin[a4] (Cos[x3] Cos[©3] (Cos[al] Cos[a2] Cos{Ol] Cos[62] -
Cos{©1] Sin[al] Sin[a2] -~ Cos[a2] Sin{61] Sin{62]}) + Sin[a3] (-Cos{a2] Cos{
1] Sin[ol] - Cos{al] Cos[61] Cos [©2] Sin[a2] + Sin[a2] Sin[€1] Sinfe2]) -
Cos{a3] (Cos[62] Sin{61] + Cos[xl] Cos[©1] Sin[62]) Sin([63]) +
Cos[o4] (-Cos[63] Sin[a3] (Cos[ul] Cos[u2] Cos[e1l] Cos{o2] - Cos{61]
Sin{al] Sin[a2] - Cos[a2] Sin{61] Sin[62]) + Cos[a3] (-Cos{a2] Cos[61]
Sinfol] - Cos[al] Cos[O1l] Cos[62] Sin[a2] + Sin{x2] Sin{61] Sin[62]) +
Sin[a3] (Cos[62] Sin[61] + Cos[al] Cos[©1] Sin[62]) Sin[63]) +
Sin[a4] (Cos[©3] (Cos[62]Sin[61] + Cos[al] Cos[O1l] Sin[62]) +
(Cos[al] Cos{a2] Cos[©1] Cosg[02] - Cos[61] Sin{al]
Sinf{a2] -Cos[a2] Sin[©1] Sin{62]} Sin{63]) Sin[64]) +
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sin[a5] (Cos[64] (Cos[83] (Cos{O2] Sin[O1] +Cos[cxl] Cos[o1] 8in{62]) +
‘Cos[al] Cos[a2] Cos[61] Cos[62] - Cos[o1] Sin[al]
sinfaz] -Cos[w2] Sin[el] Sin[62]} Sin[63]) +
(Cos [a3] Cos{@3] (Cos[ual] Cos[a2] Cos [61] Cos [62] -Cos[61] Sin[ol]
Sin[a2] -Cos{a2] Sin[©1] Sin[62]) +Sin[a3] (-Cos[a2] Cos[O1]
Sin{al] - Cos{al] Cos[61] Cos[62] Sin{a2] + Sin[a2] sin([61] Sin{G2]) -
Cos [a3] (Cos[62] Sin[©1] + Cos [al] Cos [61] sin[e2]) sin[63]) Sin{64]) Sin([65]) +
Sin[a6] (Cos[©5] (Cos[64] (Cos[63] (Cos({62] Sin[O1] +Coslal] Cos[O1] sinfe2]) +
(Cos[al] Cos{a2] Cos[61] Cos[62] - Cos[O1] Sin[al]
Sin[a2] -Cos[a2] Sin[61] Sin[©2]) Sin[63]) +
(Cos [a3] Cos[63] (Cos[al] Cos{a2] Cos[O1] Cos [62] -Cos[61] Sinfal]
Sin{a2} -Cos[a2] Sin[61] Sin[62]) +Sin[a3]} (-Cos{a2] Cos[61]
Sinfal] - Cos[al] Cos[61] Cos[62] Sin[a2] + Sin[a2] sinf{e1] sin[B2]) -
Cos 03] (Cos[62] Sin[61] + Cos[al] Cos[61] Sin[62]) Sin[63]) Sin[&4]) +
(Cos [a4] Cos [94] (Cos[a3] Cos[63] (Cos[al] Cos[a2] Cos[©1] Cos [62] - Cos[O1]
Sin{al] Sinfa2] - Cos[a2] Sin[61] Sin[e2]) + Sin[a3] (-Cos[a2] Cos([61]
Sinf[al] -Cos{al] Cos[61] Cos[62] Sin[a2] + Sin{a2] Sin[ol] Sin[e2]) -
Cos[a3] (Cos[62] 8in{61] + Cos [x1] Cos [E1] Sin{62]; Sin{63]) +
Sinfo4] (-Cos[©3]Sin{a3] (Cos[al] Cos[az] Cog[61] Cos[62] - Cos [O1]
Sinfal] Sinfa2] ~ Cos[a2] Sin[01] Sin{o2]) + Cos[a3] (-Cos[x2] Cos{O1]
Sinfal] - Coslal] Cos[61] Cos(62] Sinla2] + Sinla2] ginfel] sin(e2]) +
Sin[e3] (Cos[62] Sin[61] + Cos [al] Cos [61] Sin[e2}) Sin[&3]) -
Cos[a4] (Cos (s3] (Cos[62] Sin[O1] + Cos{ul] Cos[5l] Sin{e2]) +
(Cos[al] Cos[a2] Coa[61] Cos[62] - Cos[O1] Sinfal]
Sinf{a2] -Cos[x2] 8in[61] Sin[62]) Sin[63]) Sin[64]) Sin[65])
Sin[e6], -d2 Cos[6l] Sinfal] + al Sin{&s1] +a2 Cos [62]
Sin{
1] + a2
Cos [
al]
Cos |
o1]
Sin{
2] +a3
Cos |
53]
(Cos[©2] Sin[61] +Cos [al]
Cos [©1]
g8in[62]) +
d3 (-Cos[a2] Cos[61] Sin[al] - Cos[al]
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Sin{ol]
Sin{a2] - Cos[a2]
Sinfol]
sin[62]) Sin[63] +
d4 (-Cos[93] Sin[a3] (Cos{al] Cos[u2] Cos[S1l] Cos[62] -
Cos [61] Sin[al] Sinfu2] - Cos{a2] Sin{61] Sin{62]) +
Cos [a3] (-Cos[a2] Cos[Ol] Sin[al] - Cos{al] Cos[61] Cos[62] Sinla2] +
Sin[a2] Sin([©1] Sin[©2]) +
Sin[al3] (Cos [62] Sin[61] + Cos[al] Cos [61] Sin[62])
Sin[e3]) +
a4 Cos[64] (Cos[©3] (Cos[62] Sin[61] + Cos{al] Cos [©1] Sin[62]) ~+
(Cos[all Cos[a2] Cos[61] Cos [©2] -
Cos{61] Sinfal] Sin[a2] - Cos[x2] Sin{O1] Sin[62]) Sin[63]) +
a4 (Cos{a3] Cos[B3] (Cos[ul] Cos{ax2] Cos[O1l] Cos[B2] -Cos(61] Sin{ul] Sin{a2] -
Cos[a2] Sin[©1] Sin(©2]) +
Sin[a3] (~-Cos[a2] Cos[6l] Sin{al] - Cos[al] Cos [©1] Cos{O2] Sin[a2] +
Sin[a2] Sin[61] Sin([62]) -
Cos [a3] (Cos [62] Sin[61] + Cos[al] Cos[61] Sin[621)
Sin[©3]) Sin(64] +
a5 Cos{65] (Cos[©64] (Cos[63] (Cos[62] Sin{61] + Cos{al] Cos[O1l] Sin[62]) +
(Cos[al] Cos{ax2] Cos[@1] Cos{O2] - Cos[61] Sin[al] Sin{a2] -
Cos [x2] 8in[61] Sin[62]) Sin[63]) +
(Cos [a3] Cos[©3] (Cos[al] Cos[u2] Cos[01] Cos[62] ~Cos{61] Sin[al] Sin{a2] -
Cos [x2] Sin[61] Sin[62]) + Sin{a3] (-Cos{x2] Cos[61l] Sin{uxl] -
Cos [al] Cos [61] Cos[62] Sinfa2] + Sin[a2] Sin[61] Sin[62]) -
Cos[a3] (Cos[62] Sin[61] + Cos{al] Cos([61] Sin{62]) Sin([63]) Sin[64]) +
d5 (-Cos{e4] Sin{u4] (Cos{a3] Cos[63] (Cos[al] Cos[a2] Cos{ol] Cos([62] -
Cos [91] Sin{xl] Sin{a2] - Cos{a2] Sin[61] Sin(62]) +
Sin[a3] (-Cos{u2] Cos{61] Sinfal] - Cos[ul] Cos[Ol] Cos[62] Sin{a2] +
Sinfa2! Sin[o1] sin[e2]) -
Cos [a3] (Cos[62] Sin[O1] + Cos[al] Cos[61] Sin[62]) Sin[63]) +
Cos[od] (-Cos[63] Sin[a3] (Cos|al] Cos{a2] Cos[&1] Cos[o2] -
Cos {61] Sin{al] Sin{a2] - Cos[a2] Sin(61] Sin(62]) +
Cos [a3] (-Cos|[a2] Cos{61] Sin{al] - Cos[al] Cos[A1l] Cos{62] Sin{a2] +
Sin[a2] Sin[61] Sin[©2]) +
Sinfa3] (Cos[62] Sin{e1] + Cos[al] Cos [01] Sin[62]1) Sin[63]) +
Sin{a4] (Cos[63] (Cos[62] Sin{61] + Cos[al] Cos[O1] Sin{62]) +
(Cos[al] Cos{a2] Cos[91] Cos[62] ~ Cos[€1] Sin{al] Sin[a2] -
Cosa2] Sin[61] Sin[62]) Sin{63]) Sin(64]) +
a5 (Cos[a4] Cos[64] (Cos[a3] Cos[E3] (Cosfal] Cos[a2] Cos[ol] Cos[62] -
Cos{©1] Sin[ual] Sin[a2] - Cos[02] Sin{O1] Sin[62]) +
Sin[a3] (-Cos[a2] Cos[61] Sinfal] - Cos[al] Cos[61] Cos[62] Sin[a2] +
Sin{wa2] Sin{O1] Sin{o2]) -
Cos[a3] (Cos[62] Sin[€1] + Cos [al] Cos[O1] Sin[62]) Sin[63]) +
Sin{o4] (-Cos [63] Sin[a3] (Cos[al] Cos{a2] Cos[61l] Cos[62] -
Cos [01] Sinfal] Sin{a2] - Cos [x2] Sin[61] 8in[62]) +
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Cos[a3] (-Cos[a2] Cos[61] Sinfal] - Coe[al] Cos[61] Cos[62] Sinfa2] +
Sin[a2] Sin({61] Sin[62]) +
Sin[a3] (Cos[62] Sin[61] + Cos [al] Cos[©1] Sin[©2]) Sin[63]) -
Cos[04] (Cos[©3] (Cos([62] Sin[61] + Cos[al] Cog{61] Sin[62]) +
(Cos[al] Cos[ax2] Cos[61] Cos[62] - Cos[€1] Sin[«l] Sin{a2] -
Cos[a2] Sin[o1] Sin([62]) Sin[63]) Sin[64]) Sin[65] +
d6 (-Cos[e5] Sinf[a5] (Cos[od] Cos [94] (Cos[a3] Cos[63] (Cos{al] Cos[x2] Cos[O1]
Cos[©2] -Cog[61] Sin[al] Sin{a2] -Cos[a2] Sin[61] Sin[62]) + Sin[a3]
(-Cos[a2] Cos[o1] Sinfal] - Cos{al] Cos[O1] Cos[62] Sin|a2] +Sin[a2] Sin[61]
Sin[62]) -Cos[u3] (Cos[82] Sin[61] + Cos[al] Cos[61] Sin[92]) Sin{63]) +
Sinf[a4] (-Cos[63] Sin[a3] (Cosal] Cosla2] Cos[O1] Cos[62] - Cos [61]
[al] Sin[a2] - Cos{a2] Sin[61] Sin[62]; + Cos[al] (-Cos[u2] Cos[61]
Sin[al] -Cos[axl] Cos[61] Cos[62] Sin[a2] + Sin[a2] Sin[e1] Sinfe2])
Sin[a3] (Cos[62] Sin[6l] + Cos [al] Cos[61] Sin[62]) $Sin[63]) -
Cos{o4] (Cos[©3] (Cos[62] Sin[61] + Cos[al] Cos[61] Sinfe2]) +
(Cos[al] Cos{a2] Cos [61] Cos [62] - Cos[€1] Sinfal]
Sinf{a2] -Cos{x2] 8in{61] Sin[&2]) Sin[&63]) Sinf64]) +
Cos|o5] (-Cos[64] Sinfa4] (Cos[x3] Cos[63] (Coslal] Cos[u2] Cos[61] Cos{62] -
Cos{©1] Sinfal] Sin[a2] - Cos[a2] 8in[61] Sin[62]) + Sin{a3] (-Cos[a2] Cos|
©1] Sin{al] -Cos{al] Cos[O1] Cos[02] Sin[a2] + Sinfa2] Sin[61] Sin[62]) -
Cos[a3] (Cos[62] 8in[61] + Cos [al] Cos [61] Sin[62]) Sin([e3]) +
Cos{04] (-Cos[62] Sin[a3] (Cos[axl] Cos[u2] Cos[O1l] Cos[62] - Cos[O1]

[
1]

Sin

Sin{al] Sin[a2] - Cos{a2] Sin{61] Sin([62]) + Cos[x3] (-Cos[a2] Cos[61]
Sin{al] -Cos{al] Cos[01] Cog[©2] Sin{a2] + Sin{a2] Sin[&1] Sin{e2]) +
Sin[a3] (Cos[62] Sin[61] + Cos [al] Cos[©1] Sin[e2]) $in[e3]) +
Sinla4] (Cos{©3] (Cos[62] Sin[&1] + Cos[al] Cos[61] Sin[62]) +
(Coslal] Cos[a2] Cos[61] Cos [62] - Cos[O1] Sinf[al]
Sinfo2] -Cos[x2] Sin{O1] Sin[62]) Sin{63]) Sin{e4]) +
Sinla5] (Cos[64] (Cos[63] (Cos[62] Sin[61] + Cos[al] Cos[61] Sin{O2]) +
(Coslal] Cos[a2] Cos[O1] Cos [02] - Cos[€1] Sinfal]
Sin[a2] -Cos[a2] Sin{o1] Sin{62]) Sin[©3]) +
(Cos[a3] Cos[63] (Cos[al] Cos[u2] Cos[O1] Cos[62] -Cos[61] Sin[al]
Sin{a2] -Cos[a2] Sin[61] 8in[62]} +Sin[a3] (~-Cos[a2] Cos[&1]
Sinfal] -Cos{xl] Cos[61] Cog[62] Sin{a2] + Sinfa2] Sin[o1] Sin(e2]) -

Cos {a3] (Cos(62] Sin[61] + Cos [xl] Cos [61] Sin[62]) Sin{e3]) Sin[o4]) Sin(65]) +

a6 Cos[96] (Cos[65] (Cos[64] (Cos[63] (Cos[O2] Sin[61] ~Cosfal] Cos[&1] Sin[62]) +
(Coslal] Cos[a2] Cos{€1l] Cos[62] - Cos[61] Sinfal]
Sinf[a2] - Cos[a2] Sin[61] 8in[82]) Sin[63]) +
(Cos [a3] Cos[03] (Cos[ual] Cosla2] Cos[61] Cos[62] -Cos[61] Sinal]
Sinfa2] -Cos[u2] Sin[©1] Sin{62]) +Sin[a3] (-Cos[«2] Cos[61]
Sinfal] -Cos[al] Cos[61] Cos[62] Sinfa2] + Sin[a2] Sin[61] Sin[62]) -
Cos[a3] (Cos[62] Sin[61] + Cos[xl] Cos[O1] Sin{62]) Sin[63]) Sin[64]) +
(Cos[04] Cos[O64] (Cos{a3] Cos[63] (Cos[al] Cos[ux2] Cog[61] Cos[62] - Cos[61]
Sinfal] Sin{a2] - Cos[a2] Sin[61] Sin[62]) + Sin[a3] (-Cos[a2] Cos[61]
Sinfal] -Cos[al] Cos[61] Cos[62] Sin[ax2] + Sin[a2] Sin[01] Sin[©2]) -
Cos[a3] (Cos[62] Sin[61] + Cos [al] Cos{O1] Sin[62]) Sin[é€3]) +




Untitled-1 19

Sinfo4] (-Cos{63]Sin{a3] (Cos[al] Cos[a2] Cos[61] Cos{62] - Cos [61]
Sinfal] Sin{a2]} - Cos[a2] Sin(©1] Sin[62]) + Cos[a3] (-Cos|a2] Cos[61]
Sin{al] -Cos[xl] Cos[61l] Coa[62] Sin[u2] + Sin[a2] Sin([£1] Sin{62]) +
Sinf{a3] (Cos[62] Sin[61] + Cos {xl] Cos [61] Sin[62]) 8in{63]) -
Cos|a4] (Cos[63] (Cos[62] Sin{61] + Cos|al] Cos[61] Sin[62]) +
(Cos{ol] Cos[a2] Cos[81] Cos[62] - Cos [61] Sin[al] Sin[a2] -
Cos{a2] Sin[©1] Sin([62]) Sin[63]) Sin{64]) Sin[65]) +
a6 (Cos[ub] Cos[65] (Cos[a4] Cos[©4] (Cos[u3] Cos[83] (Cos{al] Cos[a2] Cos{O1]
Cos[62] -Cos[61] Sin[al] Sin[a2)] ~-Cos{a2] Sin[61] Sin[62]) + Sin[a3]
(-Cos[a2] Cos[O1] Sin[ul] - Cos[al] Cos[61] Cos[62] Sin[a2] +Sin[u2] Sin(61]
Sin[62]) -Cos[a3] (Cos[62] Sin[61] + Cos [al] Cos [01] Sin[©2]) Sin[63]) +
Sin[o4] (-Cos[63] Sin[a3] (Cos[al] Cos[a2] Cos[61)] Cos[62] - Cos[E1]
Sin{al] Sin[o2] - Cos[x2] Sin[61] Sin{62]) + Cos[a3] (-Cos{a2] Cos[O1]
Sinfal] - Cos{ual] Cos[61] Cos[62] Sin{u2] + Sin[x2] Sin[61] Sin([62]) +
Sin[a3] (Cos[62] Sin[61] + Cos[xl] Cos([©l] Sin[62]) Sin{&3]) -
Cos[ud] (Cos[®3] (Cos[52]8in(61] + Cos|xl] Cos{Pl] Sin(62]) «+
(Cos[al] Cos{u2] Cos{©1l] Cos[62] - Cos [61] Sinfal]
Sin{a2] ~Cos{a2] Sin[©1] Sin{62]) Sin[63]) Sin[64]) +
Sin[a5] (~-Cos[64] Sin{a4] (Cos[a3] Cos[63] (Cos{al] Cos[a2] Cos[Ol] Cos[E2] -~
Cos[©1] Sin[al] Sin[a2] - Cos[x2] Sin[e1] Sin[e2]) + Sin[a3] (-Cos[a2] Cos|
61] Sinfal] -Cos[al] Cog[61] Cos [62] Sin[a2] + Sinfa2] Sin[61] Sin[62]) -
Cos [«3] (Cos[©62] Sin[61] + Cos [al] Cos[61] Sin[62]) Sin[63]) +
Cos (4] (~Cos{63] Sin{a3] (Cos|[nl] Cos[u2] Cos[©1] Cos[©62] - Cos[H1]
Sin{al] Sin{a2] - Cos[w2] Sin{ol] Sin{62]) + Cos[x3] (-Cos{a2] Cos{O1]
Sinfal] -Cos{al] Cos[61] Cos[62] Sinf[u2] + Sin[x2] Sin[©1] Sin[62]) +
Sin[a3] (Cos[62] Sin[61] + Cos{al] Cos [61] Sin[62]) Sin{63]) +
Sin[c4] (Cos[63] (Cos[62]Sin{61] + Cos[cxl] Cos[Ol] Sin{o2]) +
(Cos[al] Cos[x2] Cos[©1] Cog[02] -~ Cos[©1l] Sin{al]
Sin{a2] - Cos[a2] Sin{o1] Sin[e2]) Sin[63]) sin{e4]) -
Cos [a5] (Cos [64] (Cos[63] (Cos[e2] Sin[©1] + Cos{al] Cos[61] 8in[o2]) +
(Cos[al] Cos{a2] Cos{61] Cos[62] - Cos[©1] Sin[al]
Sin[a2] -Cos[a2] Sin[©1] Sin[62]) Sin[o3]) +
{Cos[a3] Cos[63] (Coslul] Cos|[a2] Cos[61] Cos([62] -Cos[O1] Sinfal]
Sin{a2] -Cos{a2] 8in[61)] Sin{62]) +Sin[a3] (-Cos[a2] Cog[&1]
Sinfal] - Cos{xl] Cos[01] Cos[62] Sin{u2] + Sin[x2] Sin[S1] Sin[62]) -
Cos[a3] (Cos[62] Sin[6l] + Coa[xl] Cos{61] Sin[62]) Sin[63]) Sin[64]) Sin[65])
Sin{66]}, {Cos[66] (Cos[65] (Cos{O4] (Cos[O3] Sin[al] Sin[o2] +
(Cog[a2] Cos{©2] Sin[al] + Cos [xl] Sin[a2]) Sin(63]) +
(Cos[a3] Cos[63] (Cos[a2] Cos[62] Sin[al] + Cos{ul] Sinfa2]) +
(Cos[al] Cos[a2] ~Cos[€2] Sin[al] Sin[a2]) Sin{a3] -
Cos|[@3] Sinf[al) Sin[62] Sin[63]) Sin{e4]) +
(Cos[od] Cos[04] (Cos{a3] Cos[63] (Cos[x2] Cos[62] Sinfal] + Cos [al] Sin[a2]) +
(Cos[al] Cos[a2] -Cos [62] Sin[al] Sin[a2]) Sin[a3] -
Cos [a3] Sin{al] Sin{62] Sin(63]) +
Sin{a4] (Cos{a3] (Cos{al] Cos|[ux2] - Cos[62] Sin[al] Sinf{a2]) -
Cos[63] (Cos[c2] Cos[62] Sinful] + Cos [al] Sinfa2]) Sin{a3] +
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Sinfal)] Sin[a3] Sin[02] Sin{63]) - Cos [a4]
‘Cos [63] Sin[al] Sin[62] + (Cos[a2] Cos[62] Sinfal] + Cos[al] Sin[a2]) Sin[63])
sin{e4]) sin[65]) +
(Cos[aB] Cos[65] (Cos[ad] Cos[64] (Cos[a3] Cos[63] (Cos[u2] Cos[62] Sin[al] «+
Cos[al] Sin[a2]) + (Cos{al] Cos[a2] -Cos[62] Sin[al] Sin{a2])
Sin[a3] - Cos{a3] Sin{al] Sin[62] Sin[93]) +
Sinfa4] (Cos[a3] (Coslal] Cos[a2] - Cos[62] Sin[al] Sin[a2]) -
Cos (3] (Cos{u2] Cos{62] Sin{al] + Cos[al] Sin[a2]}) Sin[x3] +
Sin{cl] Sin{a3] Sin[62] Sin{63]) - Cos a4 ]
(Cos[63] Sin{al] Sin[62] + (Cos[a2] Cos{62] Sin[al] + Cos[al] Sin{a2]) Sin[e3})
Sin[64]) + Sinfu5)
(-Cos[P4] Sin[u4] (Cos[a3] Cos[63] (Cos{a2] Cog[o2] Sinfal] + Cos[al] Sin[a2]) +
(Cos[al] Cosfa2] -Cos [62] Sinfal] Sin[a2]) Sin[a3] -
Cos (@3] Sin[al] Sin[92] Sin[93]) +
Cos[a4] (Cos|{al3] (Cos{al] Cos|[a2] - Cos{62] Sin{al] Sin{a2]) -
Cos [63] (Cos[u2] Cos[62] Sin{ul] + Cos[xl] Sin{x2]) Sin{a3] +
Ssinfol] Sinfa3] $in[62] Sin[63]) + Sin[a4]
(Cos [63] Sinfal] Sin[62] + (Cos[wx2] Cos[62] Sinlul} + Cos[al] Sin[a2]) Sin[63])
Sin{64]) - Cos[u5] (Cos[64]
(Cos[83] Sinfal] Sin[62] + (Cos[a2] Cos{62] Sinfal] + Cos[al] Sin{a2]) Sin[63]) +
(Cos[x3] Cos[63] (Cos[a2] Cos[62] Sinfual] + Cos[al] Sinfa2]) +
{Cos[al] Cos[ax2] - Cos[62] Sin[al] Sin[a2]) Sin{a3] -
Cos [x3] Sinfal] Sin[62] Sin[63]) Sin({64]) Sin[65])
Sin([©6], Cos{x6] Cos{06] (Cos{ub] Cos{65] (Cosl{od] Cos|[O4]
{Cos[a3] Cos[63] (Cos[a2] Cos[62] Sin[al] + Cos[al] Sinfa2]) +
(Cos[al] Cos[a2] -Cos[62] Sin{al] Sin[a2]) Sin[a3] -
Cos[a3] Sinfal] Sin{62] Sin[e3]) +
Sin{a4] {Cos{a3] (Cos[wl] Cos|[u2] - Cos[S2] Sin[al] Sin[a2]) -
Cos [63] (Cos[u2] Cos[92] Sinfal] + Cos|[xl] Sinf{a2]) Sin{a3] +
Sin{xl] Sin{a3) Sin{©2] Sin[63]) - Cos [a4]
(Cos[€3] Sin[al] Sin{©2] + (Cos[n2] Cos{O2] Sinful] + Cos[al] Sinf[a2]) Sin(83])
Sin{©4]) + Sin[a5]
(-Cos[94] Sinfu4)] (Cos[a3] Cos[63] (Cos[w2] Cos[62] Sin[al] + Cos[al] Sin[a2]) +
(Cos{al] Cos{u2] -Cos{62] Sin[al] Sin{u2]) Sin[a3] -
Cos [x3] Sin{«l] Sin{62] Sin[63]) +
Cos[c4] (Cos[a3] (Cos[al] Cos{a2] - Cos[62] Sinlal] Sin{a2]) -
Cos [©3] (Cos{x2] Cos([62] Sin(al] + Cos [al] Sin{a2]) Sin{a3] +
Sin[al] Sin[a3] 8in[92] 8in[63]) + Sin[a4]
(Cos[63] Sin[wl] Sin[62] + (Cos[w2] Cos[62] Sinful] + Cos[al] Sin{w2]) Sin{63})
Sin{64]) - Cos[ab] (Cos|[64]
(Cos[©3] Sin[al] Sin[62] + (Cos[a2] Cos[62] Sin[al] + Cos{al] Sin{w2]) Sin[63]) +
{Cos[x3] Cos[©3] (Cos{a2] Cos[62] Sin[al] + Cos[al] Sin{a2]) +
(Cos{cal] Cos{a2] -Cos[62] Sin[al] Sin[x2]) Sin[a3] -
Cos(a3] Sin{al)] Sin{62] Sin[©3]) Sin{54]) Sin[©5]) +
Sin{w6] (-Cos{05] Sin[ab] (Cos[a4] Cos[04] (Cosla3] Cos[63]
(Cos [a2] Cos [62] Sin[ul] + Cos[xl] Sin[a2]) + (Cos [al] Cos{a2] - Cos [62]
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Sin{al] Sin[a2}) Sin{a3] - Cos[a3] Sin[al] Sin[62] Sin[63]) +
Sin{a4] (Cos{a3] (Cosl{al] Cos|[n2] -~ Cos[62] Sin[al] Sinfa2]) -
Cos ([63] (Cos{ax2] Cos[©2] Sin[al] + Cos[al] Sinfo2]) Sinfa3] +
Sin{al] Sin{a3] Sin[62] Sin[63]) - Cos {x4]
(Cos [©3] Sin{ul] Sin {62} + (Cos[a2] Cos[62] Sin[al] + Cosfal] Sin[u2]) Sin{93})
Sin[64]) + Cos{ab]
(~Cos[64] Sin[a4] (Cos[a3] Cos[63] (Cos[a2] Cos{62] Sin[al] + Cos[al] Sin[a2]) +
(Cos[al] Cos{a2] -Cos[62] Sin{al] Sin{a2]) Sin[a3] -
Cos[a3] Sin[al] Sin[62] Sin[63]) +
Cos [c4] (Cos[a3] (Cos{ual] Cos{a2] - Cos[62] Sin[ul] Sin{a2]) -
[63] (Cos{x2] Cos([62] Sin{al] + Cos{all Sin{x2]) Sin{a3] +
Sin[al)] Sin[«3] Sin[e2] Sin(e3]) + Sin[a4)
(Cos [63] Sinfal] Sin[62] + (Cos[w2] Cos[62] Sinfal] + Cos{al] Sinfa2]) Sin[63])
Sin{©64]) + Sin[a5] (Cos[64]
(Cos[03] Sin[al] Sin[©2] + (Cos[a2] Cos[62] Sinfal] + Cos[axl] Sin[u2]) Sin[e3]) +
(Cos [a3] Cos[63] (Cos[a2] Cos[62] Sin[al] + Cos{ul] Sin{a2]) +
(Cosfaxl] Cos[u2] -Cos{62] Sin{ul] Sin[w2]) Sin[a3] -
Cos @3] Sin[al] Sin{62] Sin{63]) Sin[64]) Sin[es5]) -
Cos[a6] (Cos[65] (Cos[64] (Cos[63] Sin[al] Sin{e2] +
(Cos[a2] Cos{©2] Sin[al] + Cos[al] Sin{a2]) Sin[63]) +
(Cos[a3] Cos[63] (Cos[a2] Cos[62] Sin[al] + Cosal] Sinfa2]) +
(Cos[al} Cos[x2] -Cos[62} Sin{wl] Sin[w2]) Sin{a3] -
Cos 3] Sin{al] Sin[02] Sin{©3]) Sin{o4]) +
(Cos{od] Cos[64] (Cos[a3} Cos[63] (Cos[a2] Cos([62] Sin{al]} + Cos{al] Sinfa2]) +
(Cos[al] Cos{a2] -Cos[©2] Sin[al] Sin[a2]) Sin[a3] ~
Cos[a3] Sinfal] Sin[62] Sin[©3]) +
Sin[o4) (Cos[a3] (Coslal] Cos|a2] - Cos[62] Sin[al] Sin[a2]) -
Cos [63] (Cos[a2] Cos[62] Sin{al] + Cos [al] Sin{a2]) Sin{a3] +
Sin{xl] Sinf[e@3] Sin[©2] Sin[63]) - Cos [a4]
(Cos[€3] Sin[wl] Sin{o2] + (Cos[a2] Cos[62] Sinlal] + Cos[ul] Sin[a2]) $in{o3}])
Sin[©64]) Sin[e5]) sin[o6],
~Cos{e6] Sin[a6] (Cos{as] Cos{65] (Cos[a4] Cos{64]
(Cos [a3] Cos [63] (Cos[x2] Cos[62] Sin[al] + Cos[al] Sin{a2]) +
(Cos[ul] Cos[a2] ~Cos[62] Sin{al] Sin[x2]) Sinla3] -
Cos{a3] Sin[xl] Sin{62] Sin{63]) +
Sinf{a4] (Cos[a3] (Cos{al]Cos{n2] -~ Cos{62] Sin{ul] Sinfw2]) -
Cos [©3] (Cos[x2] Cos [62] Sinfal] + Cos [al] Sin{a2]) Sin{a3] +
Sin{al] Sin{a3] Sin[62] 8in[63]) -~ Cos [a4d]
(Cos[63] Sinfal] Sin[62] + (Cos[a2] Cos[62] Sin[al] + Cos[al] Sin{a2]) Sin(63])

Cos

Sin(©4]) + Sin{as]
(-Cos(©4] Sin[a4)] (Cos[a3] Cos[&3] (Cos[a2] Cos[62] Sin{al] + Cos[al] Sinlu2]) +
{(Cog{ul] Cos[u2] -Cos (62} Sin{ul] Sin[a2]) Sinfa3] -
Cos[a3] Sin{al] Sin{62] Sin[e3]) +
Cos[o4] (Cos[a3] (Cosf[al] Cos[u2] - Cos[B2] Sin{ul] Sinf{a2]) -
Cos [63] (Cos[a2] Cos[62] Sinfal] + Cos[al] Sin{a2]) Sin{a3] +
Sinfol] Sin[x3] Sin[©2] Sin[63]) + Sin{a4]
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(Cos[63] Sinfal] Ssin{62] + (Cos[a2] Cos[62] Sinfal] + Cos[al] Sin{w2]) Sin[63])
Sinfo4]) - Cos{ab] (Cos[64]
iCos [63] Sin[al] 8in[62] + (Cos[x2] Cos[62] Sin{ual] + Cos[al] Sin{a2]) Sin[e3]) +
(Cos{c3] Cos[63] (Cos[a2] Cos([62] Sin[al] + Cos{al] Sinja2]) +
(Cos[al] Cos{a2] ~-Cos[62] Sin{al] Sin{x2]) Sin[a3] -
Cos{a3] Sinfaxl] Sin[62) Sin[63]) Sin[64]) Sin[65]) +
Cos[ux6] (-Cos[65] Sin[a5] (Cos[u4] Cos[04] (Cos[al3] Cos([63]
(Cos[a2] Cos [02] Sin{xl] + Cos[al] Sin[a2]) + (Cos[al] Cos[a2] - Cos [62]
Sin{al] Sin{a2]) Sin{a3] - Cos[x3] Sin{xl] Sin[62] Sin[63]) +
] (Cos[a3] (Cos[axl] Cos{ux2] - Cos[62] Sin[ul] Sin{u2]) -
Cos [©3] (Coas[a2] Cos{©2] Sin{al] + Cos[al] Sin[w2]) Sin[a3] +
Sin[al] Sin[a3] Sin{©2] Sin[63]) - Cos [a4]
{Cos[©3] Sin[al] Sin[62] + (Cos[x2] Cos{62] Sin[al] + Cos{ul] Sin{a2]) Sin[63])
Sin[64]) + Coslab]
(-Cos[©4] Sin[a4] (Cos[a3] Cos[63] (Cos[u2] Cos [62] Sinf[al] + Cos{al] Sinfa2]) +
(Cos[axl] Cos{u2] -Cos[62] Sinlal] Sin{w2]) Sin(a3] -
Cos[a3] Sin{al] 8in[62] S8in{&3]) +
Cos[a4] (Cos[a3] (Cos{al] Cos[a2] - Cos[62] Sin[al] Sinfa2}) -
Cos [63] (Cos[a2] Cos [62] Sin[al] + Cos[al] Sin{a2]) Sin{a3] +
Sin{al] Sin{w3] Sin[62] Sin{S3]) + Sin{o4]
(Cos[©3] Sin[al] Sin(62] + (Cos[a2] Cos[62] Sin{uxl] + Cos[al] Sin{a2]) Sin[63])
Sin{64]) + 8in[ab] (Cos[64]
(Cos[©3] Sinfal] Sin{o2] + (Cos[a2] Cos[62] Sin[ul] + Cos[al] Sin{u2]) Sin{83]) +
(Cos[x3] Cos[63] (Cos{a2] Cos{o2] Sinf{al] + Cos[al] Sin[a2]) +
(Cos{al] Cos[a2] -Cos[92] Sin[al] Sin[«2]) Sin[a3] -
Cos[a3] Sinfal] Sin[©2] Sin{63]) Sin[e€4]) Sin([65]) +
Sinf{a6] (Cos[65] (Cos[64] (Cos{63] Sin{ol] Sin[E2] +
{(Cos[a2] Cos[62] Sin{al] + Cos[wl] Sin[w2]) Sin{631) +
(Cos [a3] Cos[63] (Cos|[a2] Cos[62] Sin{ul] + Cos[al] Sinf[a2]) +
{Cog[al] Cos{a2] -Cos{62] Sin{ul] Sin{u2]) Sin{a3] -
Cos{a3] Sinfal] Sin[62] Sin[63]) Sin{e4]) +
(Cos[a4] Cos[64] (Cos[al3] Cos[63] (Cos[a2] Cos{62] Sin{ul] + Cos[ul] Sinfa2]) +
(Cos{al] Cos{a2] ~Cos(62] Sin[al] Sin[a2]) Sin[a3] -
Cos [¢3] Sin{al)] Sin[©2] Sin[63]) +
Sin{w4] (Cos{a3] (Cos[ul] Cos{a2] - Cos{62] Sin[al] Sin{u2]) -
Cos [63] (Cos[u2] Cos[62] Sin[al] + Cos [al] Sin{x2]) Sin{a3] +
Sinfal] Sin[a3] Sin{©2] Sin[63]) - Cos [a4]
(Cog[63] Sin[al] Sin(©2] + (Cos[a2] Cos{62] Sinfal] + Cos[xl] Sin[a2]) Sin[63])
Sin[64]) Sin[65])
Sin[©6], dl1 +d2 Cos[al] + d3 (Cos[al] Cos[a2] ~
Cos [62]
Sinfol]
Sin{a2]) +
a2 Sinfal] Sin[62] +a3 Cos]|
3]

Sinf|

Sin[o4
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al]
Sin{
921 +
a3 (Cos[a2] Cos [62] Sin{al] + Cos{al}
Sin{a2])
Sin{63] + a4 Cos|[©4] (Cos[63] Sin[ul]
Sin{o2] +
(Cos[a2] Cos([02] Sin[al] + Cos[wl] Sinfa2])
Sin[63]) «
d4 {Cos[a3] (Cos[al] Cos{c2] - Cos {62] Sin[al] Sin{a2]) -
Cos [©3]
(Cos{a2] Cos[©82] Sin{al] + Cos[al] Sin{o2])
Sin[a3] + Sin[al]
Sin{a3]
Sin[62]
D

sin[e3
a4 (Cos[a3] Cos[63] (Cos[a2] Cos[62] Sin{al] + Cos{al] Sinju2]) +

(Cos[al] Cos[a2] -Cos[62] Sin{al] Sin[a2])
Sin[a3] - Cos[a3]

Sin{al]

Sin[62]

Sin{63]) Sin{o4] +
d5 (-Cos{©4] Sin[a4] (Cos[a3d] Cos[63] (Cos[a2] Cos[62] Sinf{uxl] + Cos[al] Sin{x2]) +
(Cos[al] Cos[x2] -Cos [62] Sinfal] Sin{a2]) Sin[«3] -
Cos [a3] Sin[al] Sin{62] Sin{63]) +
Cosfu4] (Cos[a3] (Cos[al] Cos[u2] - Cos([©2] Sin{al] Sin{u2]) -
Cos[63] (Cos[a2] Cos[62] Sin[al] + Cos[xl] Sin[a2]) Sin{a3] +
Sin[al] Sin{x3] Sin(©2] 8in[63]) + Sin[w4]
(Cos[©3] Sin[al] Sin[62] + (Cos[a2] Cos[62] Sin{al] + Cos{xl] Sinfa2]) Sin[63])
Sin[ec4]) «
a5 Cos [65] (Cos[64] (Cos[63] Sinf[al] Sin[62] +
(Cos[a2] Cos[©2] Sin{al] + Cos [xl] Sin{x2]) Sin[63]) +
(Cos [a3] Cos[63] (Cos[a2] Cos[62] Sin[al] + Cos{al] Sin{a2}) +
{(Cos[al] Cos[u2] -Cos[62] Sin{al] Sin[a2]) Sinfa3] -
Cos{a3] Sin{al] Sin{52] Sin[63]) Sin(o4]) +
a5 (Cos [a4] Cos[94] (Cos|[u3] Cos[63] (Cos{a2] Cos[62] Sin[al] + Cos(al] Sin[a2]) +
(Cos[al] Cos[a2] -Cos[92] Sin[al] Sin[a2]) Sin[a3] -
Cos[o3] Sinfal] Sin[62] Sin[63]) +
Sin[a4] (Cos{a3] (Cos|al] Cos{a2] - Cos[62] Sinfal] Sin{u2]) -
Cos [63] (Cos[a2] Cos{62] Sin{al] +Cos[al] Sin{a2]) Sin{a3] +
Sin{al] Sin[x3] S8in[62] Sin[{e3]) - Cos[a4]
{Cos[63] Sinfal] Sin[62] + (Cos[a2] Cos[62] Sinfal] + Cos[xl] Sin{wa2]) Sin{63])
Sin[64]) sin{os] +
a6 Cos [66] (Cos|[65] (Cos[64] (Cos{63] Sin[al] Sin[62] +
(Cos[a2] Cos[©2] 8in[al] + Cos[al] Sinfa2]) Sin{O3]) +
(Cos [a3] Cos[E3] (Cos{u2] Cos{62] Sin[«al] + Cos{xl] Sin{a2]) +
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(Cos[al] Cos[a2] -Cos[02)] Sin[al] Sin[a2]) Sin[a3] -
Cos (3] Sinf{axl] Sin[62] Sin[93]) Sin{o4]) +
(Cos[x4] Cos[64] (Cos[al3] Cos[03] (Cos[a2] Cos[62] Sin[al] + Cos[al] Sin[a2]} +
(Cos[al] Cos[a2}] -Cos[62] Sin[ul] Sinf{a2]) Sinfa3] -
Cos{a3] Sinfal] Sin[62] Sin{63]) +
Sin{a4] (Cos{a3] (Cos[al] Cos[a2] - Cos[©2] Sin[al] Sin[a2]) -
Cos [63] (Cos[a2] Cos[62] Sin[al] + Cos{al] Sin[a2]) Sin{a3] +
Sin[al] Sin{«3] Sin[©2] Sin{63]) - Cos [a4]
(Cos[63] Sinfal] Sin[62] + (Cog[ax2] Cos[62] Sinfal] + Cos{al] Sin[a2]) Sin([63])
Sin[64]) Sin[65]) +
dé (-Cos{©05] Sinf{ab5] (Cos{x4] Cos[64] (Cos[a3] Cos[53]
(Cos[a2] Coe[©2] Sin[ual] + Cos[al] Sinf[a2]) + {Cos[xl] Cos{a2] - Cos [62]
Sinf[ol] Sin{w2]) Sin[a3] - Cos{a3] Sin{al]} Sin[62] Sin{63]) +
Sin{a4] (Cos[a3] (Cos|al] Cos[a2] - Cos[02] Sin[al] Sin[a2]) -
Cos (63] (Cos[o2] Cos{62] Sinfal] + Cos[al] Sin[a2]) Sin{a3] +
Sin{ol] Sin{wx3] Sin(62] 8in{s3]) - Cos [a4]
(Cos[63] Sinfal] Sin[62] + (Cos[w2] Cos[02] Sinful] + Cos[wxl] Sin[a2]) Sin([©3])
Sin{e4]) + Cos[a5]
(~Cos[04] Sin{a4] (Cos{a3] Cos[63] (Cos{a2] Cos[62] Sin{al] + Cos[al] Sinla2]) +
(Cos{al] Cos{a2] - Cos[62] Sin[xl] Sin[«2]) Sin[a3] -
Cos [¢3] Sin[al] Sin{62] Sin{63]) +
Cos{u4] (Cos|[a3] (Cos[al] Cos|a2] - Cos[62] Sin[al] Sinfa2]) -
Cos [63] (Cos[a2] Cos[62] Sinfal] + Cos [al] Sin[x2]) Sinfa3] +
Sin{al] Sin[a3] Sin[©2} Sin(63}) + Sin[w4]
(Cos[63] Sinfal] Sin[62] + (Cos[a2] Cos[02] Sinful] + Cos{al] Sin[a2]) Sin(63])
Sin[64]) + Sin[ab5] (Cos[o4]
(Cog[63] Sinfal] Sin[e2] + (Cosg[a2] Cos[62] Sinful] + Cos[al] Sinf{a2]) Sin[63]) +
(Cos[a3] Cos[€3] (Cos[a2] Cos[o2] Sin{al] + Cos[al] Sinla2]) +
(Cos{ul) Cos{a2] -Cos[62] Sin[al] Sin[a2]) Sin{a3] -
Cos [a3] Sinfal] Sin{62] Sin[63]) Sin[64]) Sin[65])) +
a6 (Cos[u5] Cos[65] (Cos[a4] Cos[O4] (Cos[a3] Cos{63] (Cos|[m2] Cos[62] Sin[al] +
Cos[al] Sin{a2]) + (Cos{al] Cos[a2] - Cos{62] Sin{al] Sin[a2])
Sin[a3] - Cos[a3] Sin[al] Sin[62] Sin[637]) +
Sin[a4] (Cos{a3] (Cos{al] Cos|[x2] - Cos[62] Sin[al] Sin[a2]) -
Coe [53] (Cos{a2] Cos[©2] Sin[al] + Cos[al] Sin[u2]) Sin[a3] +
Sinf[ol] Sin{a3] Sin(62] Sin[63]) - Cos[a4]
(Cos[©3] sin[al] Sin{62] + (Cos[v2] Coa[62] Sinfal] + Cos[al] Sin[a2]}) Sin[63])
Sin{©4]) + Sin[a5]
(-Cos[64] Sin[c4] (Cos[a3] Cos[©3] (Cos[a2] Cos[02] Sinfal] + Cos[al] Sin{a2]) +
(Cos[al] Cos[a2] -Cos[62] Sin[al] Sin[a2] ) Sin{a3] -
Cos{a3] Sin[«l] Sin[62] Sin[63]) +
Cos{a4] (Cos[ax3] (Cos{al] Cos{a2] - Cos[62] Sin{«l] Sinf{a2]) -
Cos [©3] (Cos{u2] Cos{62] Sin[al] + Cos[al] Sin[a2]) Sin{a3] +
Sin{al] Sin{a3] Sin[62] Sin[©3]) + Sin{a4]
(Cos[63] Sinfal] Sin[62] + (Cos[a2] Cos{62] Sinful] + Cos{al] Sin[a2}) Sin[63])
Sin[©4]) - Cosl[a5] (Cos[64]
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{Cos[63] Sin[al] Sin[62] + (Cos{u2] Cos[62] Sin{al] + Cos[al] Sin[a2]) Sin{637]) +
(Cos[a3] Cos[63] (Cos|[a2] Cos[©2] Sin[ul] + Cos[al] Sin[a2]) +
(Cos{al] Cos{a2] -Cos[62] Sin{al] Sin{«2]) Sin[a3] -
Cos[a3] Sinfal]} Sin{e2] Sin[63]) Sin[e4]) sin[65]) Sin[e6]}, (0, 0, 0, 1}}

TO1[[1, 3]]
[xoartz, om |
\To1[[3, 311 )

Inf{22]:= %0 =
Out [22]= {{Sin[wl] Sin[e1l]}, {-Cos{e1] Sin[al]l}, {Cos{al]}}

T12[[1, 3]]
zl = (TIZ[[Z, 311 ]

T12[[3, 3]]

In{23]:

It

}

Out [23]= {{Sin[a2] Sin[62]}, {-Cos[62] Sin[a2]}, {Cos[a2]}}

T23[[1, 3]]
In{24)}:= 22 = (T23[[2: 31] ]

T23[[3, 3]1]

t

Out [24]= {{Sin[a3] Sin[63]}, {-Cos[63] Sin[a3]}, {Cos[u3]}}

In[25]:= z3 = { T34[[2, 3]]

T34[{1, 3]]
[T34[[3, 31 ]

out {25]- {{Sin[c4] Sin[64]}, {-Cos[c4] Sin[a4]}, {Cos(a4]}}

In[26]:

z4 = | r45[[2, 311

T45[[1, 3]]
[-r45[[3, 31] ]

Out {26]= {{S8in[a5] Sin[65]}}, {-Cos{65] Sin[a5]}, {Cos[u5]}}

Inf27]:= 25 = | TS6[[2, 3]]

{T55[[1, 31 ]
TS6[[3, 31]
out [27]= {{Sin[a6] Sin[66]}, {-Cos[66] Sin[u6]}, {Cos{au6]}}

TO1[{1, 4])
inf28):= o0 = [T01[[2. 4]]]
TOL[[3, 4]]

out [28)= {{alCos[61]}, {alsSin[e1]}, {d1}}
T12[[1, 4]]

Inf29]:= ol = [-r12[[2, 411 ]
T12[[3, 4]]

out [29]= {{a2Cos{62]}, {a2S8in[©2]}, {d2}}
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T23[[1, 4]]

In[30]:= 02 = [T23[[2, 4]] ]
T23[[3, 4]]

out [30]= {{a3Cos([63]1}, {a3Sin[e3]}, {d3}}
T34[[1, 4]}

In[31]:= o3 = (T34[[2, 4]]]
T34[[3, 4]1]

Out {31]= {{a4Cos([641}, {a4Sin[64]}, {d4}}
T45[[1, 4]]

In[32]:= o4 = [T45[[2, 4]]]
T45[[3, 4]]

out [32]= {{a5Cos[65]}}, {a58in[e5]}, {d5}}
T56[[1, 4]1]

Inf{33]:= o5 = (TSB[[Z, 41] J
T56[[3, 4]]

Oout [33]= {{a6Cos[66]}, {a6Sin[e6]}, {d6}}

z0 x {05 - o0)

Inf34]:= J1 = ( 20

out{34]= {{{{(~alCos[61l] +a6Cos{G6]) Sin[xl] Sin[s1]},
{-Cos[©1] Sin{ual] (-alSin({ol} +a6Sin{66])}, {(-dl +ds) Cos{al}}}},
{{{8in[al]} Sin{el1l]}, {-Cos[©l] Sin[al}l}, {Cos[al]l}}}}

In{35]:

i

MatrixForm [J1]

out [35] //MatrixForm=
{({ (-alCos[©1] + a6 Cos(o6]) Sinfal] Sin{ol]
l 1 -Cos[61] Sinfal] (-al Sin{©61] + a6 Sin{o6]) j w
l ( (~dl + dé) Cos[al] J :‘
i / sinfal] sin[61] ) 1

’ -Cos [61] Sin[al]} ' i
t \ Cos [al] J )
zl x (o5 - ol)

In[36]:= J2 = ( o

out [36]= {{{{(-a2Cos[62] +a6Cos[66]) Sin[a2] Sin[62]},
{~-Cos [62] Sinf{u2] (-a2Sin[62] +a68Sin{o6])}, {(~-d2 +ds6) Cos{a2]}}},
{{{Sin{a2] Sin[62}}, {-Cos{©2] Sin{a2]}, {Cos[a2]}}}}
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In[37]:= MatrixForm [J2]

out[37]//MatrixForm=
{ (-a2 Cos [02] + ab Cos[66]) Sin(a2] Sln(92] ‘] \

‘ ~-Cos[62] Sin[u2] (-a2Sin{&2] + a6 Sin]|
| (-d2 + d6) Cos [a2]
| Sinfa2] Sin[62] -
| -Cos [62] Sin{a2] |
{ \ Cos [a2] )

|
|
|
)

(z2x (:Z - 02))

In[38]:= J3 =

Out [38]= {{{{(-a3Cos[83] +a6Cos{06]) Sin[u3] Sin[63]},
{-Cos[©3] Sin([x3] (-a3 Sin{63] +a68in[(66])}, {(-d3 +de6) Cos{a3]}}},
{{{Sinfu3] Sin[63]}, {-Cos{€3] Sin{a3}}, {Cos[a3]}}}}

In[39] := MatrixForm [J3]

Out {38} //MatrixForm=
{ ( (~a3Cos{@3] + a6 Cos[66]) Sin{x3] Sin{63] \ \'
! } -Cos[63] Sin[a3] (-a3 Sin[e3] + a6 5in(66]) | [
P (-d3 + d6) Cos|{u3] J
[ Sinfa3] Sin[63] ] I
; -Cos [63] Sin{a3] | ’
L L Cos [a3] / )

z3 x {05 - 03))

In[40]:- J4 = ( \
14

out [40])= {{{{(-a4Cos[64] +a6Cos[66]) Sin[ué] Sin[64]},
{-Cos{©4] Sin[x4] (-a4 Sin[o4] +a6Sin(66})}, {(-d4 +de6) Cos{a4d}}}},
[{{Sinfo4] Sin[64]}, {-Cos[©4) Sin[a4]}, {Cos[a4]}}}}

In[41] := MatrixForm [J4]

Out [41] //MatrixForm=
{ ( (~a4 Cos [64] + a6 Cos[66]) Sin{ax4] Sin (64 ] \
| ' -Cos{©4] Sin[x4] (-a4Sin[64] + a6 8in[66])
P (-d4 + d6) Cos[u4)
‘ f Sin[c4] Sin[64] ]
~-Cos [64] Sin[a4]
k Cos [c4] )

\.
|
|
J

i
l
|
I
|
l
[

z4 X (05 - o4))

Inf42]:= J5 = ( .
z

out f42])= {{{{(-a5Cos{65] +a6Cos{66]) Sin[a5] 8in[65]},
{-Cos[65] Sin[a5] (-a5Sin([05] +a6Sin[66])}, {(-d5 +dé) Cosl{a51}}},
{{{sin[a5] Sin[65]}, {-Cos[65] Sin[u5]}, {Cos[a5]}}}}
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In{43] := MatrixPForm [J5]

Out [43] //MatrixForms=
{ (~a5Cos[05] + a6 Cog[06]) Sin[a5] Sin{65] \1\
-Cos(65] Sin[x5] (-a5Sin[65] + a6 Sin{o6]) | !
(~d5 + d6) Cos [u5) Iy

SlnLaS Sin[65] \
| -Cos[65] Sin{a5] |
| Cos[o:5} }

i

|

/

]
|
|
\

Inf44]:= J6 = (Z5 x (o5 - 04))

z5

out [44]= {{{{(-abCos{65] +aéCos[6G6]) Sin{u6] Sin[66]},
{-Cos[66] Sin{a6] (-a5Sin[65]) +a6Sin(66])}, {{(-d5 +de6) Cos[a6]}}},
{{{Sin[u6] Sin[66]}, {-Cos[66] Sin[a6]}, {Cos|[u6]}}}}

In[45] := MatrixForm [J5]

Qut [45] //MatrixForm=
( ( {(-a5 Cos [65] + a6 Cos[66]) Sin{as5] Sin{68] \ \
' ~-Cos[65] Sin{a5] (-a5Sin[65)] + a6 Sin[66]) } [
|4 (vd5+d6)Cos[a5] )
! Sin[a5] Sin[e5] | '
) | ~-Cos [65] Sin|{ cx5 E
\ \ Cos{as] J

—
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Inf{46] : =

Out [46] =

J=(J1 J2 J3 J4 J5 J6)

{{{{{{(-a1Cos(61] +a6Cos([56]) Sin{ul] Sin[61]},
{~Cos{21] Sinfcl) (-alSin{ol] +a6Sin{s6))}, {(-4d1 +d6) Cosfalli} )i,
{{{Sinfx1]} Sin(61]}, {-Cos[&1l] Sin{xl]}, {Cos{all}}};,
{{{{(-a2Cos[62] +a6Cos[66]) Sin[a2] Sin{&2]},
{-Cos[©2] Sin[a2] (-a28Sin[62] +a6Sin{66])}, {(-d2 +d6) Cos[a2]}}},
({{Sin{a2] sin{o2]}, {-Cos[62] Sin{a2]}, {Cos{a2]}}}},
{{{{(-a3Cos[63] +a6 Cos{66]) Sin[a3] Sin[63]},
{-Cos [63] Sin[x3] (-a3Sin{e3] +a68in(s6])}, {(-d3 +d6) Cos{u3]}}},
{{{sin{o3] Sin{e3]}, {-Cos{63] Sin[a31}, {Cos[a3]}}}},
{{{{(-a4Cos{64] +a6Cos[66]) Sin{c4d] Sin[64]},
{-Cos[©4] Sin[a4] (-a4 Sin[64] +a6S8Sin(66])}, {(-d4 +d6) Cos[a4]}}},
{{{Sin[c4)] Sin[64]}, {-Cos[©4] Sin{a4]}, {Cos[ad]}}}},
{{{{(-a5Cos[65] +a6 Cos[66]) Sin{a5] Sin[65]},
{-Cosg{65] Sin{w5)] (-a58in[65] +a6Sin{o6])}, {(-d5+d6) Cos[abl}}},
{{{sin[u5] Sin[65]}, {-Cos[65] Sin[a5]}, {Cos[a5]}}}1},
{{{{(-a5Cos[65] +a6Cos[6G6]) Sin[a6] Sin{G6]},
{-Cos([66] Sin[u6] (-a5Sin[e5] +a6Sin[66])}, {(-d5 +d6) Cos{aé]}}},
{{{Sin[a6] Sin[66]}, {-Cos[66] Sinfu6]}, {Cos[u6]}}}}}}




