restart

AA == array([[2,—7], [3,6]])

Xcero == array([—1, 6])

with(linalg) :

MatExp = exponential(AA, t) : evalf (MatExp[1, 1], 3); evalf (MatExp[1,2], 3)

AA -

Xcero ==[ -1 6 ]

evalf (MatExp[2, 1], 3); evalf (MatExp[2,2], 3)
¢t cos(4.12 1) — 0.486 ¢* ' sin(4.12 1)

1.70 ¢* " sin(4.12 1)

0.725 ¢*'sin(4.12 1)
et cos(4.12 1) + 0.486 ¢* ' sin(4.12 1)

IdentidadUno := map(rcurry(eval, t =0"), MatExp)

Iden

10
0 1

tidadUno =

InvMatExp := map(rcurry(eval, t =—t'), MatExp) :
IdentidadDos = simplify(evalm(MatExp &* InvMatExp))

IdentidadDos =

DerMatExp = map(diff, MatExp, t) :
ProdAAmatExp := evalm(AA4A &* MatExp) :
Comprobar = simplify(evalm( DerMatExp — ProdAAmatExp))

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

Comprobar =

1 0
1

00
00

4¢ .
Xl(t):—emcos(\/ 17 t) _ 40¢ sm( 17 t) J 17

17

_9 e4tsin(\/ 17 t) V17

% (1)

T +6e4tcos(\/ 17 t)

SolPartCero := simplify(map(rcurry(eval, t =0"), SolPart) )
SolPartCero := [ -1 6 ]

Sistema = diff (x[1](¢), 1) =2-x[1](£) = 7-x[2](2), diff (x[2](¢), 1) =3-x[1]() + 6-x[2](¢) :

Sistemal| 1 |; Sistema([2 |;

- X

dt

(1) =2x,(1) = T x,(1)

9

0y

(0))

(&)

(C))

(C))

()

@)

®

(N



d
m X, (1) =3 x,(1) + 6x,(1)
ComprobarUno = simplify(eval(subs(x[1](t) =SolPart[1], x[2](t) = SolPart[2],
lhs (Sistema[1]) — rhs(Sistema[1]) =0)))
ComprobarUno == 0 =0
ComprobarDos = simplify(eval(subs(x[1](t) =SolPart[1], x[2](t) =SolPart[2],
lhs (Sistema[2]) — rhs(Sistema[2]) =0)))
ComprobarDos == 0 =0

restart
A4 = array([[0, 1,0], [0,—2,—5], [0, 1, 2]])
0 1 0
AAd=1] 0 —2 =5
0 1 2
with(linalg) :

MatExp = exponential(AA4, t)

1 sin(¢) +2cos(t) —2 5cos(t) — 5

MatExp == | 0 —2sin(t) + cos(t) — 5 sin(¢)

0 sin(?) 2 sin(t) + cos(t)

Xcero = array([0,0, 1])
Xcero = [ 0 01 ]
BB = array([0, 3,0])
BB:=[0 3 0|
ParteUno = evalm(MatExp &* Xcero) : ParteUno| 1 ]; ParteUno[2 |; ParteUno|3 ]
S5cos(t) — 5
— 5 sin(¢)
2sin(t) + cos(?)

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

1 sin(t—1) +2cos(t—1) —2 S5cos(t—1) — 5
MatExpTau = | 0 —2sin(t— 1) + cos(t— 1) —5sin(t—1)
0 sin(t— 1) 2sin(¢t—1) + cos(t— 1)

ProdTau = evalm(MatExpTau &* BB) : ProdTau[ 1 ]; ProdTau|2]; ProdTau| 3 ]
3sin(t—1) +6cos(t—1) — 6

—6sin(t—1) + 3 cos(t— 1)
3sin(t—1)

ParteDos := map(int, ProdTau, tau=0 ..t) : ParteDos| 1 |; ParteDos[2 |; ParteDos[3 ];

3+ 6sin(¢) —3cos(t) —6¢
—6 + 6.cos(t) + 3 sin(¢)

®
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(14)

)

(16)
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3 — 3 cos(?)
ComprobarTres := map(rcurry(eval, t =0"), ParteDos)
ComprobarTres = [ 0 00 ]

restart
AA = array([[1,2], [2,4]])
1 2

2 4

Xcero := array([_CI, _C2])
Xcero = [ 2 ]
BB := array( [3-exp(t), 4-exp(—1) 1)
BB:=| 3¢ 4e¢ |

with(linalg) :
MatExp = exponential(AA, t)

4 &' 28
5Ts s s
MatExp =
75 2 l_|_ 45!
5 5 5 5

ComprobarUno = det(AA)
ComprobarUno := 0

ParteUno = evalm(MatExp &* Xcero) : ParteUno[1]; ParteUno[2 ]
4 51 76! )
(—+e—)_cz+( c ——)_cz

5 5 5 5
28" 2 1 4¢'

- = | cI — C2
e (5]

ComprobarDos = map(rcurry(eval, t =0"), ParteUno)
ComprobarDos = [ Cl 2 ]

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

4 eSt—Sr 2eSt—Sr 2
5t 5 5
MatExpTau :=
265t—51: _2 i_i_ 4651—51
5 5 5 5

BBtau := map(rcurry(eval, t =tau'), BB)
BBtau := [ 3¢" 4e " ]

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

4 eSt—Sr . 2eSt—51: 2 .
3 [ 5 + 5 e +4 5 -5 e

19)

(20)

(e3y
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(29)



2 5t=57 o) 1 4 5t=51 :
3[%—?)614-4(?4-% e

(> ParteDos = map (int, ProdTau, tau=0 ..t) : ParteDos[ 1]; ParteDos[2 ]
5¢° 9¢ 4e”’

—4
+ 12 + 4 + 3
2+5€5t_4e_t_3et
6 3 2

> ComprobarTres == map(rcurry(eval, t =0"), ParteDos)
ComprobarTres = [ 0 0 ]

(> SolGral == evalm(ParteUno + ParteDos) : x[1](t) =SolGral[1]; x[2](t) =SolGral[2]
4 &' 28" 2 5 9¢  4e”
x(t)y=|—+——|_Cl+ - — | C2—4+ + +

5 7 s 5 5 12 4 3
2¢! 2 1 4¢! 5¢1 47" 3¢

£ = L e QL C2+2 _ -
%0 ( 5 5]— [5 5 )— T T3 T

> SolGralCero = map (rcurry(eval, t =0"), SolGral)
SolGralCero = | _Cl1 _C2 |

(30)

(€2Y

(32)

(33)

(34)



