restart

Sist == diff (x[1](1), t)

=x[11(¢) +2-x[2](¢) + 5-exp(3-1), diff (x

1) =

4-x[1](¢) +3

x[2](t) —7-¢ p(2 t) 2 Sist[1]; Sist[2]
d
7 (0 =50 +2x,(1) +5 e’
4 () =4x () 435, (1) =T
dr xz( )_ xl( ) xz( ) €
Cond = x[1](0)=2,x[2](0) =-2: Cond|[1]; Cond[2]
x,(0) =2
x,(0) =-2
BB := 5-exp(3-¢),-7-exp(2-t) : BB[1]; BB[2]
5 e3t
_7 e2t
with(LinearAlgebra) :
with(inttrans) :
with(linalg) :
AA == Matrix([[1,2], [4,3]])
12
AA =
4 3
Il := Matrix([[1,0], [0, 1]])
1 0
1=
01
MatUno = evalm(s-1I — AA)
-1 -2
MatUno =
-4 s—3
InvMatUno = inverse(MatUno)
s—3 2
S—ds—5 S —45—5
InvMatUno =
4 s—1
S —4s—5 S —45—5
MatExp := map(expand, (map(convert, map(inviaplace, InvMatUno, s, t), €xp) ) )
Ly, 2 Lens_ 1
L2 L@
MatExp = 5 S 5 5 S .
t t
= - = = + N
7 () 7 3 (¢') -

MatExpDos = exponential( AA, t)

@

()]

(€))

C))

(6))

6

@)

®

®



%eSI_'_%e—t %GSt_%e—t
MatExpDos :=
;est_ge-t leS’—l—ie_t
3 3 3 3
> MatExpTres == MatrixExponential(AA, t)
1 50, 2 + 1 50 1
3¢ T3¢ 3¢ T3¢
MatExpTres :=
2651_26—1 geﬁ—i-ie_t
3 3 3 3

> Identidad = map (rcurry(eval, t =0"), MatExpDos)
10

01

Identidad =

> DerMatExp == map(diff, MatExpDos, t)

S st 2 0 S s Lo
3 3 3 3

10 s, 2 o 10 s 1
3 3 3 3

DerMatExp :=

> Comprobacion = evalm(DerMatExp - evalm(AA &* MatExpDos))

=> BBtau := map(rcurry(eval, t =tau'), array([ [BB[1]], [BB[2]1]]))

00
Comprobacion :=
00
> IdentidadDos = simplify(evalm(map(rcurry(eval, t =-t'), MatExpDos) &* MatExpDos))
10
IdentidadDos =
01
> evalm(MatExpDos)
%GSt_i_ % o %651_%e—t
2 50 2+ 2 50,1
3 € 3 e 3 e + 3 €
[ > Xcero == array([[2], [-21])
2
Xcero =
B MatExpHom = evalm(MatExpDos &* Xcero)
2¢f
MatExpHom =
-2e!

®
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an
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13)

(14)

15)

(16)
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K



5631

BBtau =
-7 eZ T

MatExpTau == map(rcurry(eval, t =t-tau'), MatExpDos)

1 S5ty 2 oIt 1 S5t 1 oIt
3 3 3 3
MatExpTau :=
QGSt—ST_ge—H—T AGSt—Sr_i_Le—t—f-r
3 3 3 3
ProdTau = evalm( MatExpTau &* BBtau) : ProdTau[ 1, 1]; ProdTau 2, 1]
5 (i eSz—51+£ e—z+r) ST 7 (i Sr—st_ 1 —t+t) 21
3 3 3 3
S(QGSt—St_ge—H—t) 631_7(2(3&—51 1 —t+’t) le
3 3 3 3
MatExpNoHom = map(int, ProdTau, tau=0 ..t)
1—18 (' +28¢* —29) ¢
MatExpNoHom =

—% (-2 Slras5et — 14 e3t—29) e’

Compr = map(rcurry(eval, t =0"), MatExpNoHom )

0
Compr =

Sol[ 1] == x[1](t) =simplify(MatExpHom|[ 1, 1] + MatExpNoHom[1, 1])

Sol, :=x,(t) = Togrtgp Loy 14 2

TR T I
Sol[2] := x[2](¢t) =simplify(MatExpHom([2, 1] + MatExpNoHom[2, 1])
7 -, s¢ 5 3¢, T o2

S012:=x2(t)=—§e +9e 2e +§e
Sist[1]
d
4 S0 =x(0) +2x(0) +5 e’
Sist[2]
d

o (0 =4x () +3x,0) =7 e’

CompUno = simplify(eval(subs(x[1](t) =rhs(Sol[1]), x[2](t) =rhs(Sol[2]), lhs(Sist[1])

—rhs(Sist[1]) =0)))
CompUno =0=0

CompDos = simplify(eval(subs(x[1](t) =rhs(Sol[1]), x[2](t) =rhs(Sol[2]), lhs(Sist[2])

—rhs(Sist[2]) =0)))
CompDos :=0=0
CompTres = simplify(subs(t=0, Sol[1]))
CompTres :=x,(0) =2

(18)

19)

(20)

@1

(22)

(23)

(24)

(25)

(26)

@7

(28)

(29)



> CompCuatro = simplify(subs(t=0, Sol[2]))
CompCuatro :=x,(0) = -2 30)
[>



