Clear [a, B, F1, F2, A1, A2, A3, L1, L, L3, Ym Sh]

Sa = Sin[a]
Ca = Cos [a]

Sb = Si n[B]
Cb = Cos [B]

Gl = {{-Ca, -Sa}, {-1, 0}, {-Cb, Sb}}
G = Transpose[GTI]

q = {Fl, FZ}

Ll=L/Ca
L3=L/Cb
F = Di agonal Matrix[{L1/Ym/ALl L/Ym/A2, L3/Ym/A3}]

K=Sinplify[G Inverse[F].GI]

Sin[a]

{{-Cos[a], -Sin[a]}, {-1, 0}, {-Cos[B], Sin[B]}}
{{-Cos[a], -1, -Cos[B]}, {-Sin[a], O, Sin[B]}}
{F1, F2)
L Sec [a]
L Sec [B]
L Sec [« L L Sec
i AlY[m]’ 0. 0} {0, A2 Ym' o} {o. 0 As\([n/131 J)
Ym (A2 + Al Cos [ar]® + A3 Cos [8]®) Ym (AL Cos[a]? Sin[a] - A3 Cos [B]?Sin[B])
i ] ' 1 }
Ym (Al Cos [a]2 Sin[a] -A3Cos[B3]2Sin[B]) Ym(ALCos[a] Sin[a]?+A3Cos[B] Sin[B]?)

L ' L }‘ }

v =Simplify[lnverse[K].q]

{(L (-ALF2 Cos [a]?Sin[a] +
Al F1Cos[a] Sin[a]?+A3Cos[B] Sin[p] (F2Cos[B] +FLSIin(A]))) /
(Ym (AL Cos [a] (A2 +A3 Cos [B]3) Sin[a]?+2Al A3 Cos[a]®Cos[B]*Sin[a] Sin[B] +
A2 A3 Cos [3] Sin[B]? + AL A3 Cos [a]® Cos [3] Sin[B]?)),
(L (A2 F2 + AL F2 Cos [a]® + A3 F2 Cos [3]® - AL F1 Cos [a]? Sin[a] + ABF1 Cos [B3]?Sin[B])) /
(Ym (AL Cos [a] (A2 +A3 Cos [B]3) Sin[a]?+2AL A3 Cos[a]®Cos[B]*Sin[a] Sin[B] +
A2 A3 Cos [B] Sin[B]%+Al A3 Cos [a]® Cos [B] Sin[B]?))}
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a = 45 Degr ee

B = 45 Degr ee
F1 = 400
F2 = 400
A3 = Al

K
v=Sinmlify[v]

45

Al Ym

(o) o 22T

4002 L 400 (V2 AL+2A2) L

ALYm:VZ A2Ym Al (A1+ﬁA2) Ym

-l nverse[F]. GT. v;
Simplify[s]

400 (V2 AL+ A2) 4007 m2 400 A2

Al +V2 A2 Al +V2 A2 Al +V2 A2

J

L =100;
Ym= 21000;

Alh = Abs[Sinplify[s[[1]]/Sh]];
A2h = Abs[Sinplify[s[[2]] /Sh]];
A3h = Abs[Sinplify[s[[3]]/Sh]];

v
G ear [Al, A2]

NM nimze[{Al /Ca+ A2 + A3/ Cb, {Al > Alh, A2 > A2h, A3 > A3h, v[[1]] <1, V[[2]] £1}},
{{Al, 0, 25}, {A2, 0, 25}}]

400002 40 (\/?A1+2A2)

21000 Al +21000+/2 A2 21A1 (A1+\/2 Az)

(63.5243, (Al > 18.9839, A2 > 9.82982})
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pl = Contour Pl ot [A1l / Ca+ A2 + A3/ Ch, {Al, 0, 25}, {A2, O, 25},
Cont our Shadi ng - None, FranelLabel - Autonmatic, ContourlLabels - True];
p2 = Contour Pl ot [Al /Ca + A2 + A3/ Cb == 63. 5242692681836"
{Al, 0, 25}, {A2, 0, 25}, ContourStyle -» {Red, Thick}];
p3 = Cont our Pl ot [ {Al == Alh, A2 == A2h}, {Al, O, 25}, {A2, 0, 25}, ContourStyl e - Bl uel;
p4 = Cont our Pl ot [ {Al == 18. 98385342434855", A2 == 9. 82982331055032" },
{Al1, 0, 253}, {A2, 0, 25}, ContourStyl e » Red];
p5 = ContourPlot [{v[[1]] =1, V[[2]] =1}, {Al, 0, 25},
{A2, 0, 25}, ContourStyle » Geen];
p6 = ContourPlot [Vv[[1]], {Al, O, 25}, {A2, O, 25}, Contour Shadi ng -» None,
FramelLabel - Autonatic, ContourlLabels - True, ContourStyle -» Pink];
p7 = Contour Pl ot [v[[2]], {Al, O, 25}, {A2, 0, 25}, Contour Shadi ng » None,
FrameLabel - Autonatic, ContourlLabels - True, ContourStyle -» Cyan];
Show[pl, p2, p3, p4, p5, p6, p7]
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Show[p6, p7]
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Al = 18. 98385342434855°
A2 = 9.82982331055032°

18. 9839
9. 82982
v
{0. 0819131, 0.141896}
G ear [Al, A2]
400 V2 L 400 (V2 AL+2A2) L

V = y
ALYm++2 A2Ym Al (A1+«/2_A2) Ym

NM nim ze[{Al /Ca+ A2 + A3 / Cb,
{Al > Alh, A2 > A%h, A3 > A3h, v[[1]] £0.1, V[[2]] <0.1}}, {{Al, 0, 25}, {A2, 0, 25}}]

400002 40 (\/?A1+2A2)

21000 Al +21000+/2 A2 21A1 (A1+\/2 Az)

NMinimize:incst : NMinimize was unable to generate any initial points satisfying the inequality

40 (‘/? Al +2 AZ) 24,0717 2> <1> <1>
constraints {—0.1 + <0, <3>, -Al + Abs[

21A1 (Al 2 A2) Al + Power[<25>] A2

| <o}

The initial region specified may not contain any feasible points. Changing the

initial region or specifying explicit initial points may provide a better solution. >

{76.1905, {Al - 26.9374, A2 - 6.18583x10'}}



