> vrestart
> AA = array([[0,1], [-1,0]])
01

-1 0

AA =

> Xcero := array([2,-3])
Xcero = [ 2 -3 ]
> B :=array([3-exp(2-t),4-cos(?)])
B = [ 32! 4 cos(t) ]
> with(linalg) :
> MatExp = exponential(AA, t)

cos(t) sin(¢)
MatExp .=

-sin(¢) cos(t)

> SolHom = evalm( MatExp &* Xcero ) : SolHom; SolHom,,
2 cos(t) — 3 sin(t)
-2 sin(t) — 3 cos(?)
> MatExpTau = map(rcurry(eval, t =t —tau'), MatExp)
cos(t—1) sin(t—r1)
MatExpTau :=
-sin(t—1) cos(t—1)

> Btau == map(rcurry(eval, t =tau'), B)
Btau =

3¢*" 4 cos(1) ]

> ProdMatExpTauBtau = evalm(MatExpTau &* Btau)
ProdMatExpTauBtau =

3cos(t—1) "+ 4sin(t—1) cos(t) -3sin(r—1) e**+4cos(t—1) cos(1)
_> IntProd = map(int, ProdMatExpTauBtau, tau=0..t)

IntProd :=

21

6 3 6 21 : 3 16 -3
[ 5 cos(t) + 5 sin(z) + 5 e +2sin(?) ¢, 5 cos(t) + 5 sin(?) 5 e

+ 2 cos(t) t}
_> IntProd; IntProd,

—% cos(t) + % sin(7) + % e’ +2sin(1) ¢

3

3 16 3 o
I 5 cos(t) + 5 sin(¢) 5 e +2cos(t)t

_> Comprobacion | = map(rcurry(eval, t =0"), IntProd)

Comprobacion | := [ 00 ]
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> SolUno = x,(t) =SolHom, + IntProd,; SolDos = x,(t) =SolHom, + IntProd,

SolUno :=x (1) :% cos(t) — 15—2 sin(¢) + % e?l+2 sin(t) ¢
SolDos := x,(1) =% sin(¢) — 15—2 cos(t) — % e +2 cos(t) t 12)
_> Comprobacion,, = simplify(subs(t=0, SolUno))
Comprobacion, :=x,(0) =2 13)
_> Comprobacion, = simplify(subs(t=0, SolDos) )
Comprobacion, .= x,(0) = -3 14)
_> plot(rhs(SolUno),t=0..1)
8 —
7 4
6 -
5 —
4 —
3 4
2- ' T ' T ' T ' T ' 1
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t

_> plot(rhs(SolDos),t=0..1)
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-3.4 -
-3.6
=> Sistema = a’iﬁ‘(xl(t), t) =X,(t) +3-exp(2-1), diﬁ”(xz(t), t) =-x,(t) +4-cos(?) : Sistema,;
Sistema,
d
& (0 =00 +3 ¢!
d
m x,(2) = -x,() +4 cos(t) 15)
_> Condiciones = x,(0) =2, x,(0) =-3
Condiciones .= x,(0) =2, x,(0) = -3 (16)

_> Comprobacion, = Simplij_‘j/( eval(subs(xl(t) =rhs(SolUno), x,(t) =rhs(SolDos),
lhs(Sistemal) — rhs(Sistemal) = 0) ) )
Comprobacion, :=0 =0 a7
_> Comprobacions = Simpli]j/( eval(subs(xl(t) =rhs(SolUno), x,(t) = rhs(SolDos),
lhs (Sistemaz) — rhs(Sistemaz) = O) ) )
Comprobacions:=0=0 (18)

_> Solucion = dsolve( {Sistema, Condiciones}) : Solucion,; Solucion,




x,(1) = = cos(1) — ~2 sin(1) + = &+ 2sin(1) ¢
5 5 5
X, (1) = 6 sin(t) — 12 cos(t) — 3 i+ 2 cos(t) t
5 5 5
SolUno; SolDos
x, (1) = 4 cos(t) — 12 sin(¢) + 6 ) sin(t) t
5 5 5
X, (1) = 6 sin(t) — 12 cos(t) — 3 l+2 cos(t) t
5 5 5
restart
AA = array([[3,-2], [-5,4]])
3 -2
AA =
-5 4

Xinicial == array([10,-12])

Xinicial:= | 10 -12 |
BB := array([t--2 +4-t,2-exp(-t) +5-cos(3-1)])

BB:=| A +4r 2" +5cos(30) |
with(linalg) :
MatExp = exponential(AA, t) : evalf (MatExp[1, 1], 3)
0.578 ™2 4 0.422 70"

map (evalf, MatExp, 3)

0.578 e0.300 t

6.70¢ 6.70¢

+0422¢
0.300 ¢

-0312e¢

MatExpVista .=
0.300¢

-0.781 &701

+0.781 ¢ 0422 ¢

MatExpDesplazada := map(rcurry(eval, t =t — 10"), MatExp) :
map (evalf, MatExpDesplazada, 3)

0.578 03001 =3.00 4 455 6T00=670 315 6700=670 | (315 03001 —3.00

6.70t — 67.0 0.300¢—3.00

-0.781 e +0.781 ¢

SolHom = evalm( MatExpDesplazada &* Xinicial) :
map(evalf, SolHom,, 3 ); map(evalﬁ SolHom,, 3)

2.04 e0.300t— 3.00 +7.96 e6.7Ot —67.0
-14.77 e6.70t —67.0 +2.77 e0.300t— 3.00

MatExpTau == map(rcurry(eval, t =t — tau'), MatExp) :
map(evalf, MatExpTau, 3)

0.578 e0.300 t—0.3007 +0.422 e6.7Ot —6.70T _ 0312 e6.701‘ —6.707 +0312 e0.300 t—0.3007

-0.781 e6.70[ —6.701 +0.781 e0.3001‘— 03007 0.422 e0.3001‘— 03007 +0.578 e6.70t —6.707

BBtau := map(rcurry(eval, t =tau'), BB) :
map (evalf, BBtau, 3 )

+0312e
+0.578 ¢

0.422 030071300 4 5 578 ¢
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T4t 2.e TS cos(3. 1) (29)
;> Prod = simplify(evalm( MatExpTau &* BBtau)) :
> map(evalf, Prod, 3)
[0.578 03001 — 0.300%2 193] 300103007 4 () 4 6701 6.70112 11,69 5701670 (30)

—0.625 e6.70t—7.7OT —1.56 66'70t_6'70TCOS(3. ’C) +0.625 e0.30t— 130T

- — 2 —
+1.56 2001703007 066(3. 1), -0.781 701 T 0T0T T 3 10 0701070,
1 0.78] 0300103007 2 | 315 03000=0300T . 4 (1 guy 0301—1301

+2.11 60'300t_0'3OOTCOS(3. ’C) +1.16 66'70[_7'7OT+2.89 66'7(”_6'70‘[008(3. T)]

;> IntProd == map(int, Prod, tau=10..t) :
> map(evalf, IntProd, 3)
[0000174 (270 106 e1.30t +29.0 + 60000. e7.7Ot —35 460. e7.701‘ —45. +2760. e1.301,‘ +19.0 (31)

+ 9840, 01! sin(t) cos(t)2 — 2460, 20! sin(¢) + 3280. S cos(t)3
—2460. > ' cos(r) —1.82 107 —1.21 10° &+ 1 —3.99 10° 20!
11500, e32.0+zt2) o320 1.z’ ~0.0000871 ( -7.29 100 61301290 4 4 g 18 770135,
—1720. &7 7 —7460. ' T 190 —39400. ¥ T sin(¢) cos(t)?
+9840. > T 'sin(#) 4 19700. &2 T cos(#) — 14800. &> T cos(t) +7.25 10"
i 1316105320+, 4108 10320+ 4 28700. e32.0+zt2) o320 l.z]
> Comprobacion, := simplify(map(rcurry(eval, t =10"), IntProd))
Comprobacion | := [ 00 ] 32)
;> Solucion = evalm( SolHom + IntProd) :
> SolUno = x(t) = Solucion, : SolDos = y(t) = Solucion, :

> evalf (SolUno, 3); evalf (SolDos, 3)

x(t) =204 e0.300t— 3.00 +17.96 e6.70t —67.0 +0.000174 (2.70 106 61.30[ +29.0 + 60000. e7.70[ — 35.
—460. ¢" 70" 7% 12760. ¢! T 190 1 9840. ¢ sin(1) cos(#)? — 2460. > T sin(¢)
+3280. ¢t cos(1)® —2460. 20 T ' cos(1) — 1.8210'7 — 1.21 10° 20 H /¢
—3.99 105 e32.0 +t_ 11500. e32.0 +t tZ) e—32.0 — 1.t

y(t) = -14.8 57017070 1 5 77 030017300 _ 6 0900871 (-7.29 10% !0 200 (33)
+1.910° 773 —1720. "7 T —7460. ' T 170 —39400. ¥ F sin (1) cos(1)?
+9840. 2% " sin(7) 4 19700. & T cos(#) — 14800. ¢ T cos(#) +7.25 10"
+3.16 105 e32.0 +tt+ 1.08 106 e32.0 +t +28700. e32.0 +tt2) e—32.0 — 1.t

_> Comprobacion , = simplify(eval(subs(t= 10, SolUno)))

Comprobacion, = x(10) =10 (34)
_> Comprobacion = simplify(eval(subs(t= 10, SolDos) ) )
Comprobacion .= y(10) = -12 395

_> plot([rhs(SolUno), rhs(SolDos) 1, t=7..10.2)
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