SPRING LOADED SEE
SAW

= QUit[]s

(****************************************************************************)
(*FUNCTIONS=*)
SkewSym[w_] :=

{{0, -w[[3, 1]], w[[2, 1]1}, {w[[3, 1]], O, -w[[1, 1]]}, {-w[[2, 1]], w[[1, 1]], O}};
unSkewSym[V_] := {{V[[3, 211}, {V[[1, 311}, {V[[2, 11]}}

(*Functions from the MR Library =)
VectToSE3[V_] :=
ArrayFlatten[{{VecToso3[{V[[1 ;5 3, 1]1}"], {V[[4;56,111}"}, {0, 0}}]
SE3ToVec[se3mat_] := {{se3mat[[3, 2]], se3mat[[1, 3]],
se3mat[[2, 1]], se3mat[[1, 4]], se3mat[[2, 4]], se3mat[[3, 4]]}}"
TransInv[T_] := ArrayFlatten[{{T[[1;;3,13;3]]",
~TII1553, 13353117 {T[[13; 3, 411}7}, {0, 1}}]

(****************************************************************************)

(*xTransformsx)

(*SQUARE1 COMx)
q = {{x1[t]}, {y1[t]}, {€1[t]}, {x2[t]l}, {y2[tl}, {€2[t]}, {€3[t]1}};
gWsSql = {{Cos[el[t]], -Sin[el[t]], O, x1[t]},

{Sin[e1[t]], Cos[e61[t]], @, y1[t]}, {0, 0, 1, O}, {0, O, O, 1}};
Print["gWSql = " MatrixForm[gWSql]]
(*SQUARE2 COMx)
gWsq2 = {{Cos[62[t]], -Sin[62[t]], O, X2[t]},

{Sin[e2[t]], Cos[62[t]], O, y2[t]}, {0, 0, 1, O}, {0, O, 0, 1}};

Print["gWSq2 = " MatrixForm[gWSq2]]
TL = {-1.5, 1.5, 0, 1};

BL = {-1.5, -1.5, 0, 1};

BR = {1.5, -1.5, 0, 1};

TR = {1.5, 1.5, 0, 1};
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(*SEE SAW=)
gWMid = {{Cos[e3[t]], -Sin[63[t]], @, O},
{Sin[e3[t]], Cos[e63[t]], O, 6}, {0, O, 1, O}, {0, 0, O, 1}};
Print["gWSSMid = " MatrixForm[gWMid]]
gMidSendl = {{1, 0, 0, -15}, {0, 1, 0, -15*Tan[63[t]]}, {0, 0, 1, O}, {0, 0, O, 1}};
Print["gMidWSSendl = " MatrixForm[gMidSendl ]]
gMidSend2 = {{1, 0, 0, 15}, {0, 1, 0, 15+ Tan[e3[t]]}, {0, 0, 1, 0}, {0, O, 0, 1}};
Print["gMidWSSend2 = " MatrixForm[gMidSend2]]
gWS1l = gWMid.gMidSendl;
gWs2 = gWMid.gMidSend2;
Print["gWSSendl = gWSSMid.gMidWSSend1"]
Print["gWSSend2 = gWSSMid.gMidWSSend2"]

(xparametersx)

g = 9.8;
(*Squarelx)
ml = 5;
J1l = 1;
(*Square2x)
m2 = 2;
J2 = 1;
(*Seesawx)
ms = 8;
Js = 1;
(*Springsx)
kl = 6; («*MAX 12, MIN 3, RECOMMENDED 6%)

k2 = 6; (*MAX 12, MIN 3, RECOMMENDED 6x)

(*FIRST AND SECOND TIME DERIVATIVES=*)

dq=DI[q, t];
ddq = D[dq, t]};

(¥ LAGRANGIAN*)

SqlMassInertiaMatrix = {{m1i, 0, 0, 6, 0, 0}, {O, m1, 0, O, O, O},
{o, o, m1, o, 0, 0}, {0, 0, 0, J1, 0, 0}, {0, 0, 0, 0, J1, O}, {6, 0,0, 0, 6, J1}};
Sq2MassInertiaMatrix = {{m2, 0, 0, @0, 0, 0}, {0, m2, 0, 0, O, O},
{o, @, m2, o, 0, 0}, {0, 0, 0, J2, 0, 0}, {0, 0, 0, 0, J2, 0}, {6, 0,0, 0, 0, J2}};
SSMassInertiaMatrix = {{ms, 0, 0, 0, 0, 0}, {0, ms, 06, 0, O, O}, {0, O, ms, O, O, O},
{9, o, 0, Js, 0, 0}, {0, 0, 0, 0, Js, 0}, {0, 0, 0, 0, 0, IS}};
(*SQUARE1x)
SqlTwist = SE3ToVec[(TransInv[gWSql].D[gWSql, t])];
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KESql = (1/2) + (SqlTwist’.SqlMassInertiaMatrix.SqlTwist);
VSql = ml*xg+*gWSql[[2, 4]];
LSql = KESql - VSql;

(*SQUARE2+)
Sq2Twist = SE3ToVec[(TransInv[gWSq2].D[gWSq2, t])];

KESq2 = (1/2) % (Sq2Twist’.Sq2MassInertiaMatrix.Sq2Twist);
VSg2 = m2 g+ gWSq2[[2, 4]1];

LSg2 = KESg2 - VSq2 ;

(*SEE SAW=x)

SSTwist = SE3ToVec[(TransInv[gWMid].D[gWMid, t1)];

KESS = (1/2) # (SSTwist™.SSMassInertiaMatrix.SSTwist);

VSS = ms » g+ gWMid[[2, 4]];

ASpringl = Sqrt[((gWS1[[1, 41]1-15)) "2+ ((gWS1[[2, 4]1]1-6))"2];
ASpring2 = Sqrt|[ ((gwWs2[[1, 411 -15)) 2+ ((gws2[[2, 41]1-6)) "2];
VSpring = (1/2) xklx (aSpringl)*2 + (1/2) k2« (ASpring2)2;
LSS = KESS - VSS -VSpring;

L = LSql + LSq2 + LSS;

(*CONSTRAINTS*)

15 % Cos[63[t]] - ((gWSq2.BL)[[1]1);

¢2 = 6-15«Sin[e3[t]] - ((gWSq2.BL)[[2]]) ;

(»((gWSq2.BL) [[2]]1+(1.5%Tan[©3[t]])) - gWS1[[2,4]];+)
$3 = @2[t] -e3[t];

(* IMPACT %)

FinalProj.nb

¢4 1= (+Sqrt[((gWS2[[1,4]1]-(x1[t] +1.5)))"2+((gWS2[[2,4]1]-(y1[t] -1.5)))"2]%)

((yi[t] -1.5) - (gws2[[2, 4]1));

¢5 1= (#Sqrt[((gWS1[[1,4]1]-(x2[t] +1.5)))"2+((gWS1[[2,4]1]-(y2[t] -1.5)))"2]%)

((y2rt] -1.5) - (gWS1[[2, 4]11));

(*SQUARE1%)
Eql = D[D[L, x1'[t]], t] -D[L, x1[t]] =

A1[t] *D[¢1, x1[t]] + A2[t] *D[¢2, XL[t]] + A3[t] *+D[¢3, x1[t]];
Eq2 = D[D[L, y1'[t]], t] -D[L, y1[t]] =

AL[t] »D[¢l, yl[t]] + A2[t] xD[¢2, y1[t]] + A3[t] *D[é3, y1l[t]];
Eq3 = D[D[L, ©1'[t]], t] -D[L, 61[t]] ==

AL[t] *+D[¢l, ©1[t]] + A2[t] *D[$2, ©1[t]] + A3[t] *D[¢3, O©1[t]]}

(*SQUARE2 %)
Eq4 =D[D[L, x2'[t]], t] -D[L, x2[t]] =
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AL[t] *D[¢l, x2[t]] + A2[t] *D[¢2, x2[t]] + A3[t] *D[$3, x2[t]];
Eq5 = D[D[L, y2'[t]], t] -D[L, y2[t]] =

AL[t] #D[é1, y2[t]]+ A2[t] »D[$2, y2[t]]+ A3[t] »D[43, y2[t]];
Eq6 = D[D[L, ©2'[t]], t] -D[L, 62[t]] =

AL[t] *D[¢1, 62[t]] + A2[t] *D[¢2, 62[t]] + A3[t] *D[$3, 62[t]]}

(*SEE SAW=x)
Eq7 = D[D[L, ©3'[t]], t] -D[L, ©3[t]] ==
AL[t] *D[¢1, ©3[t]] + A2[t] *D[$2, ©3[t]] + A3[t] *D[¢3, ©3[t]]}
Eq8 = D[D[41, t], t] = 03
EQ9 = D[D[42, t], t] = ©;
Eq10 = D[D[¢3, t], t] = 03

(*Initialising config variable updatesx)
xln = Piecewise[{{0, t> 0 && t < 0}}];
&& t < 0}}];
&& t < 0}}];
&& t < 0}}];
&& t < 0}}];
&& t < 0}}];
&& t < 0}}];

yln = Piecewise[{{0, t>
6ln = Piecewise[{{0, t>
x2n = Piecewise[{{0, t>
y2n = Piecewise[{{0, t>
62n = Piecewise[{{0, t>
e3n

© &6 © &6 © ©

Piecewise[{{0, t >

ELtemp = Solve[Eql & Eq2 &% Eq3 && Eq4 && Eq5 && Eq6 && Eq7 && Eq8 &% Eq9 && Eq10, {x1''[t],
yl''[t], e1'"[t], x2'"'[t], y2''[t], @2''[t], ©3"''[t], AL[t], A2[t], A3[t]}];
EL = {x1''[t] == ELtemp[[1, 1, 2]], y1''[t] == ELtemp[[1, 2, 2]],
61''[t] == ELtemp[[1, 3, 2]], x2""'[t] == ELtemp[[1, 4, 2]], y2''[t] =
ELtemp[[1, 5, 2]], 62''[t] == ELtemp[[1, 6, 2]], ©3"''[t] == ELtemp[[1, 7, 2]]}}
InitCon = {x1[0] =13.5, y1[0] =35, x1'[0] = 0, yl'[®] = O,
61'[0] =0, ©1[0] == 0, x2[0] == -13.5, y2[0] ==7.7, x2'[0] == O,
y2'[0] = 0, 62'[0] =0, 62[0] =0, 63'[0] =0, 63[0] = -(0)};

(*HAMILTONAIN+)
p = D[L, dq"];
H = {p}.dq - L;

(*Solve the equations of motion before -{impactx)
sol = NDSolve[Join[EL, InitCon], {x1[t], yl[t], e1[t], x2[t], y2[t], 62[t], 63[t]},
{t, 0, 10}, Method » {"EventLocator", "Event" - ((yl[t] - 1.5) - (gWS1[[2, 411)),
"EventAction" :» Throw[tmax = t, "StopIntegration"l}];
Print ["The impact is at time ", tmax]

(*Updating variables leading upto 1impactsx)

xln = Piecewise[{{x1ln, ® < t =< 0}, {sol[[1, 1, 2]], t> O && t < tmax}}];
yln = Piecewise[{{yln, @ < t < 0}, {sol[[1, 2, 2]], t> O && t < tmax}}];
eln Piecewise[{{61ln, 0 < t < O}, {sol[[1l, 3, 2]], t> O && t < tmax}}];

Printed by Wolfram Mathematica Student Edition



x2n = Piecewise[{{x2n, @ < t < 0}, {sol[[1l, 4, 2]], t> O && t < tmax}}];
y2n = Piecewise[{{y2n, 0 < t < 0}, {sol[[1, 5, 2]], t> O && t < tmax}}];
62n = Piecewise[{{62n, ® < t < 0}, {sol[[1, 6, 2]], t> O && t < tmax}}];
e3n = Piecewise[{{63n, 0 < t < 0}, {sol[[1,7,2]], t> O && t < tmax}}];

tmaxl = tmax; (*TIME OF IMPACT - Importants)

(*IMPACT LAWS=*)

(*ELASTICx)
(*Hplus =

FinalProj.nb | 5

H/.sol/.{x1'[t] » x1lplus,yl'[t] - ylplus,61l'[t]-» 61lplus, x2'[t] -» x2plus,

y2'[t] -» y2plus, ©2'[t]-» 62plus, 63'[t]> 63plus,64'[t]-> 64plus}/
Hminus = H/.sol/.{x1'[t] -»D[x1[t]/.sol,t],yl'[t] -»D[yl[t]/.sol,t],
e1'[t]-»> D[el[t]/.sol,t],x2"'[t] -»D[x2[t]/.sol,t],
y2'[t] -D[y2[t]/.sol,t],82'[t]> D[62[t]/.sol,t],
e3'[t]-»> D[e3[t]/.sol,t],04'[t]> D[64[t]/.sol,t]}/. t> tmax;
EQL = (Flatten[Hplus]-Flatten[Hminus])[[1]] = 0;x)

. t- tmax;

(*******************************************************************************

kkkkkkkkrkkx) (*PLASTICx)
plastic = (D[¢4, q"].dq) [[1]] /. sol /.

{x1'[t] » x1plus, y1'[t] - ylplus, 61'[t] » ©l1lplus, x2'[t] -» x2plus,

y2'[t] -» y2plus, 62'[t] » ©2plus, 63'[t] » ©3plus} /. t > tmax;

EQl = Flatten[plastic] == 0;

(*******************************************************************************

hkkkkkhhkkhk)

EQ2 =

Flatten[p[[1, 1, 1]] /. sol /. {x1'[t] » x1lplus, y1'[t] - ylplus, 61'[t] » elplus,

x2'[t] » x2plus, y2'[t] -» y2plus, 62'[t] » 62plus,
63'[t] » e3plus} /. t-» tmax][[1]] -

Flatten[p[[1, 1, 1]] /. sol /. {x1'[t] -»D[x1[t] /. sol, t],
yl'[t] - D[yl[t] /. sol, t], e1'[t] » D[e1l[t] /. sol, t],
x2'[t] »D[x2[t] /. sol, t],y2'[t] -» D[y2[t] /. sol, t],
©2'[t] » D[62[t] /. sol, t], ©3'[t] » D[63[t] /. sol, t]} /.

111 = A » (D[¢4, x1[t]] +D[¢5, x1[t]]) /. sol /. t > tmax;

EQ3 = Flatten[p[[1, 1, 2]] /. sol /. {x1'[t] -» x1lplus, yl1'[t] - ylplus,
e1'[t] » elplus, x2'[t] » x2plus, y2'[t] - y2plus,
©2'[t] » e2plus, ©3'[t] » 63plus} /. t > tmax][[1]] -

Flatten[p[[1, 1, 2]] /. sol /. {x1'[t] -»D[x1[t] /. sol, t],
yl'[t] - D[yl[t] /. sol, t], e1'[t] » D[e1l[t] /. sol, t],
X2'[t] » D[x2[t] /. sol, t], y2'[t] »D[y2[t] /. sol, t],
©2'[t] » D[62[t] /. sol, t], ©3'[t] » D[63[t] /. sol, t]} /.

111 = A » (D[¢4, y1[t]] +D[¢5, y1[t]]) /. sol /. t » tmax;

EQ4 = Flatten[p[[1l, 1, 3]] /.sol /. {x1'[t] -» x1lplus, yl1'[t] -» ylplus,

e1'[t] » el1lplus, x2'[t] -» x2plus, y2'[t] -» y2plus,
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62'[t] » 62plus, 63"'[t] » 63plus} /. t» tmax][[1]] -
Flatten[p[[1, 1, 3]] /. sol /. {x1'[t] -»D[x1[t] /. sol, t],
yl1'[t] - D[yl[t] /. sol, t], e1'[t] » D[e1l[t] /. sol, t],
X2'[t] »D[x2[t] /. sol, t], y2'[t] » D[y2[t] /. sol, t], ©2'[t] >
D[e2[t] /. sol, t], ©@3"'[t] » D[e3[t] /. sol, t]1} /. t-» tmax][[1]] ==
A « (D[¢4, 61[t]] + D[¢5, 61[t]]) /. sol /. t —» tmax;
EQ5 = Flatten[p[[1l, 1, 4]] /.sol /. {x1'[t] -» x1plus, yl1'[t] -» ylplus,
e1'[t] » el1lplus, x2'[t] -» x2plus, y2'[t] -» y2plus,
62'[t] » e2plus, 63'[t] » 63plus} /. t-» tmax][[1]] -
Flatten[p[[1, 1, 4]] /. sol /. {x1'[t] -»D[x1[t] /. sol, t],
y1'[t] » D[yl[t] /. sol, t], @1'[t] » D[e1[t] /. sol, t],
X2'[t] » D[x2[t] /. sol, t], y2'[t] »D[y2[t] /. sol, t],
©2'[t] » D[62[t] /. sol, t], ©3'[t] » D[63[t] /. sol, t]} /. t > tmax][[
1]1] = A « (D[¢4, x2[t]] +D[¢5, x2[t]]) /. sol /. t » tmax;
EQ6 = Flatten[p[[1l, 1,5]] /.sol /. {x1'[t] -» x1plus, yl1'[t] -» ylplus,
e1'[t] » el1lplus, x2'[t] -» x2plus, y2'[t] -» y2plus,
62'[t] » 62plus, 63'[t] » 63plus} /. t > tmax][[1]] -
Flatten[p[[1, 1, 5]] /. sol /. {x1'[t] - D[x1[t] /. sol, t],
y1'[t] > D[yl[t] /. sol, t], e1'[t] » D[el[t] /. sol, t],
x2'[t] »D[x2[t] /. sol, t], y2'[t] »D[y2[t] /. sol, t],
©2'[t] » D[62[t] /. sol, t], ©3'[t] » D[O3[t] /. sol, t]} /. t - tmax][[
1]] = A « (D[94, y2[t]] +D[¢5, y2[t]]) /. sol /. t » tmax;
EQ7 = Flatten[p[[1l, 1, 6]] /.sol /. {x1'[t] -» x1plus, yl1'[t] -» ylplus,
e1'[t] » e1lplus, x2'[t] -» x2plus, y2'[t] - y2plus,
62'[t] » 62plus, ©3'[t] » 63plus} /. t > tmax][[1]] -
Flatten[p[[1, 1, 6]] /. sol /. {x1'[t] »D[x1[t] /. sol, t],
y1'[t] -» D[yl[t] /. sol, t], e1'[t] » D[e1[t] /. sol, t],
x2'[t] »D[x2[t] /. sol, t],y2'[t] -» D[y2[t] /. sol, t],
©2'[t] » D[62[t] /. sol, t], ©3'[t] » D[E3[t] /. sol, t]} /. t > tmax][[
111 = A » (D[94, €2[t]] +D[95, €2[t]]) /. sol /. t —» tmax;
EQ8 = Flatten[p[[1l, 1, 7]] /.sol /. {x1'[t] -» x1plus, yl1'[t] -» ylplus,
61'[t] » ©e1lplus, x2'[t] -» x2plus, y2'[t] - y2plus,
62'[t] » 62plus, 63'[t] » 63plus} /. t > tmax][[1]] -
Flatten[p[[1, 1, 7]] /. sol /. {x1'[t] -» D[x1[t] /. sol, t],
y1'[t] > D[yl[t] /. sol, t], e1'[t] » D[e1[t] /. sol, t],
x2'[t] »D[x2[t] /. sol, t],y2'[t] -» D[y2[t] /. sol, t],
©2'[t] » D[62[t] /. sol, t], ©3'[t] » D[63[t] /. sol, t]} /. t > tmax][[
111 = A » (D[¢4, €3[t]] +D[¢5, €3[t]]) /. sol /. t —» tmax;

EQ9 = A # 0O

NewInitCon = NSolve[{EQl, EQ2[[1]], EQ3[[1]], EQ4[[1]], EQ5[[1]], EQ6[[1]], EQ7[[1]],
EQ8[[1]], EQ9}, {x1plus, ylplus, elplus, x2plus, y2plus, 62plus, e3plus, A}];

PostImpactConditions = {x1[tmax1] = (x1[t] /.sol /.t - tmax)[[1]],
yl[tmax1] = (yl[t] /. sol /.t - tmax)[[1]],
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e1[tmax1] == (61[t] /. sol /. t —» tmax)[[1]], x2[tmax1] =

(x2[t] /. sol /. t » tmax)[[1]], y2[tmax1] == (y2[t] /. sol /.t - tmax)[[1]],
e2[tmax1] == (62[t] /. sol /. t - tmax)[[1]],
e3[tmax1] == (63[t] /. sol /.t - tmax)[[1]], x1'[tmax1l] == NewInitCon[[1, 1, 2]],
yl'[tmaxl] = NewInitCon[[1l, 2, 2]], 61'[tmaxl] == NewInitCon[[1, 3, 2]],
x2'[tmax1l] == NewInitCon[[1, 4, 2]], y2'[tmaxl] = NewInitCon[[1l, 5, 2]1,
62 '[tmax1l] == NewInitCon[[1l, 6, 2]], 63 '[tmaxl] = NewInitCon[[1, 7, 2]]};

(*Release Constraints Post Impactx)
(x»¢1 = 15xCos[©3[t]] - ((gWSql.BR)[[1]]); (»((yl[t] -1.5) - (gWS2[[2,4]11))*);

= 6-15xSin[e3[t]] -((gWSql.BR)[[2]1) ;
(gWsSq2.BL) [[2]]+(1.5%Tan[e3[t]])) - gWSL[[2,4]];*)+)

(*¢3 = 02[t] -63[t];*)

(*SQUARE1+%)
Eql =D[D[L, x1'[t]], t] -D[L, x1[t]] =

(#A1[t]*D[¢1l, XL[t]]+ A2[t]*D[$2, XL[t]]#) (x+ A3[t]+«D[$3, X1[t]]*);
= D[D[L, y1'[t]], t] -D[L, y1[t]] =0
(#A1[t]*«D[¢1, y1l[t]] + A2[t]*D[¢2, yI1[t]]=*) (*+ A3[t]+D[¢3, yl[t]]*);

Eq3 = D[D[L, 61'[t]], t] -D[L, 61[t]] == 0

(*AL[t]+D[¢1, ©1[t]]+ A2[t]1+D[$2, O1[t]]*) (x+ A3[t]+«D[$3, O1[t]]+)}

(*SQUARE2 %)
Eq4 =D[D[L, x2'[t]], t] -D[L, x2[t]] =

(#A1[t]*D[@1, X2[t]]+ A2[t]*D[$2, X2[t]]#) (x+ A3[t]+«D[$3, X2[t]]*);
= D[D[L, y2'[t]], t] -D[L, y2[t]] =
(#A1[t]*D[¢1, y2[t]]+ A2[t]*D[¢2, y2[t]]*) (*+ A3[t]+D[¢3, y2[t]]*);

Eq6 = D[D[L, €2'[t]], t] -D[L, ©2[t]] =

(#A1[t]*D[@1l, 62[t]]+ A2[t]*D[$2, 62[t]]+) (*+ A3[t]+«D[$3, €2[t]]*);

(*SEE SAW=x)
Eq7 = D[D[L, ©3'[t]], t] -D[L, @3[t]] = ©

(*AL[t]1+D[¢1, ©3[t]]+ A2[t]1+D[$2, ©3[t]]1*) (x+ A3[t]+«D[$3, O3[t]1]+)}

(xEq8 = D[D[¢l,t],t] = O3

Eq9

= D[D[¢2,t],t] = Oj=)

(+EQLO = D[D[¢3,t],t] = 0;x)

ELtemp = Solve[Eql&&Eq2 && Eq3 && Eq4 && Eq5 && Eq6 && Eq7

(+&&EQ8&&EQ&&EQLOx) , {X1''[t], yl1''[t], €1''[t], x2''[t],
y2''[t], 82" [t], 63 "' [t] (%,AL[t],A2[t],A3[t]1*)}];

= {x1''[t] == ELtemp[[1, 1, 2]], y1''[t] = ELtemp[[1, 2, 2]],

©1''[t] == ELtemp[[1, 3, 2]], X2''[t] = ELtemp[[1, 4, 211, y2''[t] =
ELtemp[[1l, 5, 2]], 62''[t] == ELtemp[[1, 6, 2]], 63 ''[t] = ELtemp[[1, 7, 2]11};

(*Solve the equations of motion after +impactx)
sol =NDSoIve[Join[EL, PostImpactConditions],
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Infe]:=

{x1[t], y1[t], e1[t], x2[t], y2[t], 62[t], e3[t]}, {t, O, 10},
Method » {"EventLocator", "Event" - ((yl[t] - 1.5) - (gWS1[[2, 4]1)),
"EventAction" :» Throw[tmax = t, "StopIntegration"]}];

(*Updating variables after impactsx)

xln = Piecewise[{{x1ln, 0 < t < tmaxl}, {sol[[1l, 1, 2]], t > tmaxl && t < 10}}];
yln = Piecewise[{{yln, ® < t < tmaxl}, {sol[[1, 2, 2]], t > tmaxl && t< 10}}];
6ln = Piecewise[{{61ln, 6 < t < tmaxl}, {sol[[1l, 3, 2]], t> tmaxl && t < 10}}];
x2n = Piecewise[{{x2n, 0 < t < tmaxl}, {sol[[1, 4, 2]], t> tmaxl && t < 10}}];
y2n = Piecewise[{{y2n, ® < t < tmax1l}, {sol[[1, 5, 2]], t > tmaxl && t < 10}}];
62n = Piecewise[{{62n, ® < t < tmaxl}, {sol[[1l, 6, 2]], t> tmaxl && t < 10}}]1;
63n = Piecewise[{{63n, ® < t < tmaxl}, {sol[[1l, 7, 2]], t> tmaxl && t < 10}}]1;

(*Getting all Config Variablesx)
fullxl = PiecewiseExpand[x1ln];
fullyl = PiecewiseExpand[yln];
fullel = PiecewiseExpand[61ln];
fullx2 = PiecewiseExpand[x2n];
fully2 = PiecewiseExpand[y2n];
fulle2 = PiecewiseExpand[62n];
fulle3 = PiecewiseExpand[63n];

(*ANIMATE %)

(*SQUARE1 %)
TL1t[T_ ] :=
(((gWsq1.TL) /. x1[t] » fullxl /. y1[t] > fullyl/.
15521135
BL1t[T_] :
t->T)[[155 2]
BRIt[T_] := (((gWSql.BR) /. x1[t] » fullxl /. y1[t]

= (((gwsq1.BL) /. x1[t] » fullxl /. y1[t]

)
t-T)[IL1 552113

)

4

4

TRIt[T_] := (((gWSql.TR) /. x1[t] » fullxl /. yl[t]
(01552113

4

(*SQUARE2x)

TL2t[T_ ] :=

(((gWsq2.TL) /. x2[t] » fullx2 /. y2[t] > fully2/.
13552113

BL2t[T_] := (((gWSq2.BL) /. x2[t] » fullx2 /. y2[t]

t->T)IIL 552113

)

4

4

(((ewsq2.BR) /. x2[t] » fullx2 /. y2[t]
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e1[t] » fullel) /. t>T)[I
fully1l /. e1[t] » fullel) /.
fullyl /. e1[t] » fullel) /.

fullyl /. e1[t] » fullel) /.

e2[t] » fulle2) /. t>T)[I
fully2 /. e2[t] » fulle2) /.

fully2 /. e2[t] » fulle2) /.



FinalProj.nb | 9

TR2t[T_] := (((gWSq2.TR) /. x2[t] » fullx2 /. y2[t] » fully2 /. e2[t] » fulle2) /.
t-T)IIL 552113

(*+SEE SAWx)

SS1t[T_] := (((egwmid.{-30/2, -1/2,0,1}) /. e3[t] » fulle3) /. t->T)[[1;; 2]1]1;
$S2t[T_] := (((gwmid.{30 /2, -1/2, 0, 1}) /. €3[t] » fulle3) /. t>T)[[1;; 2]];
$S3t[T_] := (((gwmid.{30/2,1/2,0,1}) /. €3[t] » fulle3) /. t->T)[[1;; 2]];
SS4t[T_] := (((gwMid.{-30/2,1/2,0,1}) /. e3[t] » fulle3) /. t>T)[[1;; 2]];
(*Springls)

Spring2D[start_, end_, loops_, radius_] :=
Module[{detail = 40, steps}, steps = detail (loops + .5);
Translate[Rotate[LineeTable|
{radius + (Norm[end - start] - 2 radius) a/ steps + radius Cos[2 Pi a/detail+Pi],
radius Sin[2Pi a/detail]}, {a, 0, steps}], {{1, 0}, end - start}], start]]

Animate [Show]|
Graphics[{ (*Squarelx)Green, Thick, Line[{{TL1t[t], TR1t[t]}, {TR1t[t], BR1t[t]},
{BR1t[t], BL1t[t]}, {BL1t[t], TL1t[t]}}], (*Square2x)Red, Thick,
Line[{{TL2t[t], TR2t[t]}, {TR2t[t], BR2t[t]}, {BR2t[t], BL2t[t]},
{BL2t[t], TL2t[t]}}], (*SeeSawx)Black, Thick,
Line[{{SS1t[t], SS2t[t]}, {SS2t[t], SS3t[t]}, {SS3t[t], SS4t[t]},
{SS4t[t], SS1t[t]}}], (*SeeSaw Pivotx)Black, Thick,
Line[{{-4, 0}, {0, 6}, {4, O}, {-4, O0}}], (*Springlx)Blue, Thick,
Spring2D[{15, 0}, SS2t[t], 7, ©0.2], (*Spring2x)Blue, Thick,
Spring2D[{-15, 0}, SS1t[t], 7, 0.2], Black, Thick, Line[{{-20, 0}, {20, 0}}1},
Axes -» False, PlotRange » {{-20, 20}, {-5, 60}}1],
{t, 0, 7}, AnimationRunning - False,
AnimationRate - 1]
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