=> restart

Sistema( 1 ]; Sistema[2 ]

(> Xcero = array([_CI, _C2])

>
| RESPUESTA

v

> SistemaDos|1]; SistemaDos|2 ]

dt

> AA = array([[—2,—4],[—1

> with(linalg) :

MatExp =

> Identidad = map(rcurry(eval,

d
& Y0 X0 =)

Xcero = [ _Cl

> 11])

> MatExp = exponential(AA4, t)

%x(t)+2x(t)+4y(t)=1+4t

3
2

2 ]

> BB := array(|rhs(Sistema[1]), rhs(Sistema[2])])

a4 x(t)==—2x(t) —4y(t)+1+4¢

d 37
)= =x(n) + () + -

> Sistema = diff (x(t),t) +2-x(t) +4-y(t) =1+ 4-1, diff (v(1), t) + x(t) — y(?)

—2 —4
AA =
—1 1
37
BB=|1+4¢t —
2
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5 T35 TTs T3
2t =3t =3t 2t
_e e e L 4e
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t=0"), MatExp)
1 0

Ildentidad =

:CALCULAR LA SOLUCION HOMOGENEA
> SolHom := evalm(MatExp &* Xcero) : x(t) =SolHom|[1]; y(t) =SolHom|[2 ]

1

|

> SistemaDos = diff (x(t), t) =—2-x(t) — 4-y(¢t) + 1 + 4-¢, diff (v(¢), t) =—x(t) + y(¢) +
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4—3l‘ 2t 421 4—3t
x(t)Z( 65 +%)_c1+(— z + 65 )_cz

eZt e—3t e—3t 4 621
y(t)Z(—T-i- 5 )_C]—l—( 5 + 5 j_CZ
> ComprobarUno = x(0) = simplify(eval(subs(t=0, SolHom[1]))
ComprobarUno := x(0) = _CI
> ComprobarDos = y(0) = simplify(eval(subs(t=0, SolHom[2])))
ComprobarDos = y(0) =_C2

)

> x(0) =evalm(Xcero[1])
x(0)=_CI

> y(0) =evalm(Xcero[2])
y(0)=_C2

:CALCULAR LA SOLUCION NO HOMOGENEA
> evalm(MatExp)

4o o2 42! 4o
s s T s T
_i_,_ o3 o3 . 4 2!
5 5 5 5
> MatExpTau := map(rcurry(eval, t =t — tau'), MatExp)
[ 4o 313t o212t 4 212t 4 o313t
s "5 T s T
MatExpTau = 20-2t —31+3t —31+3t 20-2t
e 4 E e n 4e
5 5 5 5
(> BBtau = map (rcurry(eval, t =tau'), BB)
3t
BBtau=| 1+ 4t T

(> ProdTau = evalm(MatExpTau &* BBtau) : ProdTau[ 1 ]; ProdTau[2 ]
422t PRRIREL
3 (—— + j t
+

4o 3+t Q2i—2t 5 5
1 +4t
( 5 * 5 ) (I+4Y) 2
—3t+3t 2¢t—2t
e 4e
262t 3143t 3 + t
A T 1+41t) + > >
5 5 ( ) 2
[> SolNoHom := simplify(map(int, ProdTau, tau=0 ..t) ) : x(t) = SolNoHom|[1]; y(t)
=SolNoHom|[2]
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> ComprobarTres := x(0) =simplify(eval(subs(t=0, SoIlNoHom[1])))
ComprobarTres := x(0) =0

> ComprobarCuatro = y(0) =simplify(eval(subs(t=0, SolNoHom[2])))

ComprobarCuatro = y(0) =0

(> SolFinal = evalm(SolHom + SolNoHom) : x(t) =SolFinal[1];y(t) =SolFinal[2]

4e—3t eZt 4621‘ 4 =3t
x(t)=( 5 +?) Cl—l-( + )_C2+t2+t

eZt —3t —3t t2
y(t)=(—?+ ) C1+( 5 J_CZ—;

=> ComprobarCinco := x(0) = simplify(eval(subs(t=0, SolFinal[1])))
ComprobarCinco :=x(0) = _CI

=> ComprobarSeis := y(0) =simplify(eval(subs(t=0, SolFinal[2])))
ComprobarSeis := y(0) = _C2

> evalm(Sistema[1]); evalm(Sistema[2])
% x(t) +2x(t) +4y(t)y=1+41
d 37
() +x(1) = (1) =5

> ComprobarSiete := simplify(eval(subs(x(t) =SolFinal[1], y(t) = SolFinal[2],

lhs (SistemaDos|[ 1)) —rhs(SistemaDos[1]) =0)))
ComprobarSiete :== 0 =0

=> ComprobarOcho = simplify(eval(subs(x(t) =SolFinal[1], y(t) =SolFinal[2],
lhs (SistemaDos| 2 ]) —rhs(SistemaDos[2]) =0)))
ComprobarOcho == 0 =0

=> ComprobarNueve = simplify(eval(subs(x(t) = SolFinal[1], y(t) =SolFinal[2],
lhs (Sistema([1]) —rhs(Sistema[1]) =0)))
ComprobarNueve :== 0 =0

—rhs(Sistema[2]) =0)))
ComprobarDiez == 0 =0

| > restart

2
— 1 : Sistema|1]; Sistema[2 ]
d _ oy L.t 3
& x(t)=3x(t) ) 3t > )

S =2y =201

(> CondIni == x(0)=1,y(0) =1
Condlni == x(0)=1,y(0) =1

=> ComprobarDiez := simplify(eval(subs(x(t) =SolFinal[1], y(t) = SolFinal[2], lhs(Sistema[2])

> Sistema = diff (x(t),t) =3-x(t) — %-y(t) — 37— 1 t+ %, diff (y(t),t) =2-y(t) — 2t
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| RESULTADO
> AA = army(

- )

AA -

|
)

> Xcero := array([1,1])
Xcero :=[ 11 ]

t 3
> BB:= array( —37— > 52t 1]) : BB[1]; BB[2];
1 3
37— — 1+ =
2 * 2
—2t—1
;> with(linalg) :
> MatExp = exponential(AA, t)
31 ey
St &
MatExp =
0 o2

> SolHom := evalm(MatExp &* Xcero) : x(t) =SolHom[1]; y(t) =SolHom[2 ]

3t 21
2 2
y(r)=¢
> MatExpTau := map(rcurry(eval, t =t — x'), MatExp)
eSt—Sx e2!—2x
e3 t—=3x 4+
MatExpTau == 2 2
0 e2t—2x

> BBtau := map(rcurry(eval, t =x'), BB)

BBtau :=

1 3
—3x2—3x+3 —2x—1 ]

> ProdTau := evalm(MatExpTau &* BBtau) : ProdTau[ 1 ]; ProdTau[2]

3i3. _3 2_ l N i N B e3t—3x N e2t—2x _2 _1
e X ) X ) > 5 ( X )

T (—2x—1)
> SolNoHom := map(int, ProdTau, x =0 ..t) : x(t) =SolNoHom[1]; y(t) = SolNoHom|2 ]

3t 2t
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y(t)y=1—¢e"+1
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SolFinal := evalm(SolHom + SolNoHom) : x(t) = SolFinal[1]; y(t) =SolFinal[2]
_ 3, p
x(ty=e +1 +t

y()y=1+t¢ 39)
Sistema|[ 1]
4 = _2H s L3
& x(t) =3 x(t) ) 31 ) + ) (40)

ComprobarUno = simplify(eval(subs(x(t) =SolFinal[1], y(t) = SolFinal[2], lhs(Sistema[1])
— rhs(Sistema[1]) =0)))
ComprobarUno := 0=0 41)
Sistema|[2 |

o Y =2 —21=1 42)
ComprobarDos := simplify(eval(subs(x(t) =SolFinal[1], y(t) =SolFinal[2], lhs(Sistema[2])
— rhs(Sistema[2]) =0)))

ComprobarDos == 0 =0 43)
ComprobarTres := x(0) =simplify(eval(subs(t=0, SolFinal[1])))
ComprobarTres := x(0) =1 (44)
ComprobarCuatro := y(0) =simplify(eval(subs(t=0, SolFinal[2])))
ComprobarCuatro = y(0) =1 (45)
CondlIni[ 1]
x(0)=1 (46)
CondIni[2 ]

y(0)=1 47)



