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Abstract: In this paper we shows a design for manipulator using  mathematica. We then develop the manipulator, in
the Lagrangian, very difficult merely to obtain the dynamics equations for a system as complicated as a any degree of freedam
manipulator. According to link parameters, we will make use of mathematica program mechanics as this method allows us to

obtain the dynamics equations for very complicated systemn in the simplest manner possible.
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(F¥¥RoRR Rk R Rk Link Parameter define for creat dynamics equation ¥**dtkstsrratex)
LinkNumbers=3; J > 7
ai0={0,0,12}; U > 7 & &
di0={0,0,0}; HEh I
ali0={0,-Pi/2,0}; fR UM &
ti0={t1,t2,t3}; Eb D AEER
mi0={ml,m2,m3}; V> 7§
rGii={{0,0,1g1,0},{1g2,0,0,0},{!g3,0,0,0}}; Y > # EE AL {7 &
gT={{g},{0}{0}{0}}s @< bk
(FrrxFREFkAE Function deline for using mathematica from formulation *¥*¥##s$xskidgxion)
Trotxafalphai_}:={{1,0,0,0},{0,Cos[alphai],-Sin[alphai],0},{0,Sin{alphai},Cos{alphail 0},{0,0,0,1} };
Ttransxalai |:={{1,0,0,2i},{0,1,0,0},{0,0,1,0},{0,0,0,1} };
‘Trotzo[thetai.):={{Cos[thetai],-Sin[thetai],0,0},{Sin[thetai],Cos[thetai] ,0,0},{0,0,1,0},{0,0,0,1} };
Ttranszd[di J:={{1,0,0,0},{0,1,0,0},{0,0,1,di},{0,0,0,1 1 };



Tat|alphai_ai_thetai_,di |:=Ttransxa[ai]. Trotxalalphai]. Ttranszd[di]. Trotzo[thetai];
'Li[Ni_J:=Tat [aliO[[Ni+ 1]],ai0][Ni-+1]}, ti0[ [Ni+ 1]}, diO][Ni-+ 1] J;
Tij{Ni_Nj_J:= Simplify{(TS = IdentityMatrix[4];

Do| TS="TS.Ti(i],{i,Ni,Nj-1};

Return [TS))];
dtiTH[Ni_,Nj_, Nk _]:=D[T4j{Ni,Nj],ti0{[NK]] ;
TracePlus{ListA | := Apply[Plus, Table[ListA[{i,i]],{i,4}]];
e = ({rGitl[ )} {r Gl 20} Le Gl 31 (1),

Transposel{{rGil[i,1|[}, (G [.2]]} {rGii[[, 3]}, {11} mi0{f);

Mij{Ni_Nj]:=Simplify [Sum{TracePlus[dtiTi[0,k,Nj. Hki[k]. Transpose[dtiTi[0,k,Ni]]], {k,Nj,LinkNumbers}{]:
dtkMij[Ni_,Nj_, tk J:=D{Mi[Ni,Nj], ti0[[tk][];
hijl[Ni_,Nj_,Nk_]:=dtkMij[Ni,Nj,Nk]- (dtkMjj{Nj,Nk,Ni]} /2;
hi[Ni_]:=Sum[Sum[hijk[Ni,j,k]*dtioj]] *dti0([k]],{k,1,LinkNumbers}},{j,1,LinkNumbers}];
gi[Ni_]:=-Sum|mi0|[j]] *Transpose[gT].dtiTi[0,j,Ni].rGii[{j]),{j, Ni,LinkNumbers}];

(*********************** Function running output equation *****************************)

(*M(q):*)
For[i=1,i <=LinkNumbers,i++,

For(j=i,j <=LinkNumbers,j++,Collect{Mij[i,j],{11,12,13}])
]

(*h(g,a):*)
For[i=1,j <=LinkNumbers,i-+~-+,hii]]

{*glg)*)

For{i=1,i <=LinkNumbers,i++,gi[i]]
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