Solution Problem No.4 (LONG VERSION)

X1, = x + Lsin(0;) — Lsin(63) y1 =y + Lcos(6,) — Lcos(65)
Xy = x + Lsin(0,) — Lsin(03) ¥y, =y + Lcos(6,) — Lcos(03)
X3 =X y3=Y
%, = X + L6, cos(8;) — LO5cos(65) y, =y — LO;sin(6,) + LO;3sin(6;)
X, = % + LO,c0s(8,) — LO;cos(63) y, =y — LO,sin(8,) + LO3sin(6;)
X3 =X y3=y

%2 = %% + [?0%cos?(0,) + L?0%cos?(03) + 2Lx0,cos(0;) — 2Lx05cos(05) — 2L26,6;cos(6;)cos(65)
%3 = %% + [26%c0s%(6,) + L203cos%(05) + 2L%0,cos(0,) — 2L%05cos(65) — 2L26,60;cos(6,)cos(83)
3 = 22

y? = y% + L20%sin?(6,) + L*63sin?(03) + 2Ly6ssin(6;) — 2Ly6, sin(6,) — 2126, 63sin(6,)sin(63)
y3 = y? + 1203sin%(6,) + L?63sin?(83) + 2Ly6;3sin(83) — 2Ly6,sin(0,) — 2L%60,0,sin(6,)sin(63)

y; =y?
¥, = % + L6, cos(6,) — Lélzsin(el) LB53cos(63) + Lé3zsin(93)
¥, = % + LO,cos(8,) — L6, sm(ez) LB3cos(63) + L6, sm(63)

X3 =%

y, = y — LO,sin(8;) — Lélzcos(el) + Lé3sin(6;) + Lé32cos(63)

y, =y — LO,sin(8,) — Lb, 005(92)+L63sm(63)+L63 cos(63)
V3 =y

1 .
T; = Emi(ng + 7

|( T) = -m[x? + y? + [207 + 1263 + 2L%6,cos(8;) — 2LxB5c0s(03) + 2LyB5sin(63) — 2LyH,sin(6;) — 2126, 65cos(0; — 6,)]
4 Tz —Zm[x + y + ngz + L263 + ZLJ'CBZCOS(QZ) - 2L5693COS(93) + 2Ly93Sln(93) - ZLyHZSln(HZ) - 2L29293COS(93 - 92)]
|

L Ty =2 3m[i? +y?]

Ni3T = %m{ze +6y% + L%(6% +20% + 363) + 2Lx[0,cos(8,) + 20,c05(8,) — 30;c0s(83)]| + 2Ly[—0,sin(0,) —

Zézsin(ez) + 303Sin(03)] - 2L2 [91936‘08(93 - 01) + 29293COS(03 - 02)]}

= %m{lZJ'c + 2L[6;cos(8,) + 26,c0s(6,) — 305c0s(63)]}

= —m{12y + 2L[—6;sin(6;) — 26,5in(8,) + 365sin(85)]}

= —m{4L2 6, + 4Lxcos(6,) — 4Lysin(,) — 4L285cos(6; — 6,)}

(

(=5)

(a zé;in) = 2m{2126, + 2Lscos (6;) — 2Lysin(8;) — 2L263c0s(6; — 6,)}
(=55

(=559

= —m{6L2 6; — 6Lxcos(6;) + 6Lysin(8s) — 21%[6;cos(8; — ;) + 20,cos(6; — 6,)]}



d (a3iZ3T, . P S
L(ZEM) 20 = 4,59,6,0,,65)

m{125c' + 2L [9"1605(91) - élzsin(Ql) + 26,c0s(6,) — Zézzsin(ez) —365c0s(6;3) + 393zsin(93)]} =0

3
h ) m{2L201 — 21265c05(83 — 6,) + 21%65(65 — 6, )sin(65 — 6,) + 2L¥cos(8;) — 2Lx6,sin(6;) —
2Ljsin(6,) — 2Lyb;cos(6,)} =0

i:3 . .. . . ..
L (%) = %m{4L2 0, + 4Lxcos(0,) — 4Lx0,sin(8,) — 4Lysin(0,) — 4LyB,cos(8,) — 41205c0s(85 — 6,) +

4L29'3(g3 - gz)sin(gg - 92)} =0

[:3 . .. . . ..
;—t(aza%) = 2m{6126, — 6L5c0s(85) + 6Lk035in(63) + 6LIsin(6s) + 6Ly6cos(8;) — 4L26,cos(85 — 6,) +

4L292 (63 - gz)sin(gg - 92) - 2L29”1COS(93 - 91) + 2L291 (93 - él)sin(93 - 91)} =0

Initial constraints: 6~ 6, - 5?”; ;3 > 37”;
|{x1=x+?wl=o 1= 116~ L5 =0
{xz=x_?L92= and YZ=y+%LéZ_Lé3=0 Ys=¥=0
[ #=x=0 Y3 =Y =1
( 2 v§
.. .. .2 X =
If 12% + V3L, — 2v/3LO, — 6L6;" =0 j}g ,
. . . A 4
{ —L6; — 216, — 6L63 = 0 ) o= ST
i} i} . =
| VBLx + 2126, + [26; — V31265° = 0 6, = — 234
. . . 11 L
\-2v3Le + 4120, + 2176, +2V326;° =0 | . Ay
37 1112
(g, — 5t
|41 =177
3 vg
a; 2+yz > ay =
43 =17

m{lei + 2L [—9"151'11(91) - élzcos(el) — 26,sin(8,) — Zézzcos(ez) + 36;sin(0;) + 3932005(93)]} =0
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