| > restart

(> SolHom := evalm(MatExp &* Cond); x(t) =

SolHom := [ e+ 4 +4e2

> Sistema = diff (x(t), t) =—x(t) + y(t) + z(¢t) + exp(t), diff (y(1), t) =x(t) — y(t) + z(¢)
+exp(3 1), diff (z(t), t) =x(t) + y(t) + z(t) + 4 : Sistema| 1]; Sistema|[2 ]; Sistema| 3 ]
d
3 YO = =x(0) F () +2(0) + ¢
d = 3
V(0 =x(0) = y(0) +2(0) +e
d
o z(t) =x(t) +y(t) +z(t) + 4 (4))
> Condlni = x(0) =6, y(0) =—2, 2(0) = 10
CondIni == x(0)=6,y(0)=—2,2(0) =10 2)
(> A4 = array([[—1,1,1], [1,—1,1], [1, 1, 1]])
-1 1 1
Ad=] 1 —11 Q)
1 1 1
=> BB := array([exp(?), exp(3 ¢),4])
BB:=| ¢ &' 4 | )
=> Cond := array([6,—2, 10])
Cond =6 =2 10 | Q)
;> with(linalg) :
> MatExp = exponential(AA, t); MatExp[ 1, 1]; MatExp[3, 3 ]
[t 2t -2t —t -2t 2t 2t —t
et et e e e e e e
3 6 2 3 2 6 3 3
e—t e—zt ezt e—t ezt e—zt ezt e—t
Mabap:=1 57— %% 3 T T2 373
S T B VI
3 3 3 3 3 3
—t 2t =2t
et e e
3 6 2
2e2t e—t
3 T3 ©)

SolHom([1]; y(t) =SolHom[2]; z(t) = SolHom|[3 ]

—2eT —4e + 46 862t+26_t]
x(t)=—2e "' +4e +4e7
y(t)y==2¢

‘—4e + 4

Z(t) =8¢ +2e”
[> CompUno = x(0) =simplify(subs(t=0, SolHom[1]))

@)



CompUno = x(0) =6

> CompDos = y(0) =simplify(subs(t=0, SolHom[2]))
CompDos = y(0) = —2

=> CompTres = z(0) =simplify(subs(t=0, SolHom[31]))
CompTres :=z(0) =10

=> CondlIni
x(0)=6,y(0)=-—2,2(0)=10

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

> BBtau := map(rcurry(eval, t =tau'), BB)
BBtau=| ¢ &' 4 |

(> ProdTau = evalm(MatExpTau &* BBtau) : ProdTau[1]; ProdTau[2 ]; ProdTau[ 3 ]

—t+t 2¢t—2t —2¢t+2t —t+t —2t+2t 21—2t 2¢t—2t
e e e ¢ e e e 3t 4e
+ + e+ — + e + —

3 6 2 3 2 6 3
3
—t+t —21+2t 21-2t —t+t 21-2t 2142t 202t
S + 5 S [ A L
3 2 6 3 6 2 3
3
21—2t —t+t 21—2t —t+t 21—2t —t+t
€ e o e e Sty 8¢ +4e
3 3 3 3 3 3
> SolNoHom = map(int, ProdTau, tau=0 ..t)
2eZt 13 e—t e—zt 3e3t et 262t =2t
SolNoHom = | —2 — )
000’"[+3+12 5 T 20 Ter Tt T3 TS
13e_t_it+7e3t 4e2’_13e"_3’+£
12 6 207 3 12 2 4
> x(t) =SolNoHom[1]; y(t) =SolNoHom|[2]; z(t) = Sol[NoHom| 3 ]
, . 26" n 13e”™ e ! n 3¢ n e
x = — — —_—
(7) 3 12 15 20 6

MatExpTau :=
[ —r+t 2¢—2t —21+2t —t+t —21+2t 21—2t 20—2t —t+t
e n e n e e e + € € _©
3 6 2 3 2 6 3 3
—t+t —2142t 2¢—2t —t+t 2¢6=2t 2142t 2¢—2t —t+t
e e n e e + e + e e _ e
3 2 6 3 6 2 3 3
21—2t —t+t 21—2t —t+t 21—2t —t+t
e _© € e 2e n e
3 3 3 3 3 3
(> BB[2]
o

®

®

(10)

an

(12)

13)

(14)

)

(16)



2t —2t —t t 3t
2¢ € 13 ¢ € 7e

) =—2 _ <
y(0) T3t st 6 T 20
t:4e2t_13e_t_i+i
2= 12 2 4

> ComprobacionCuatro = x(0) = simplify(subs(t=0, SoINoHom[1]))
ComprobacionCuatro = x(0) =0
> ComprobacionCinco := y(0) =simplify(subs(t =0, SoIlNoHom[2]))
ComprobacionCinco := y(0) =0
> ComprobacionSeis := z(0) = simplify(subs(t=0, SoINoHom[31]))
ComprobacionSeis := z(0) =0
(> SolGralFinal = evalm(SolHom + SolNoHom)

> Sistemal| 1 ]; Sistema[2]; Sistema|[3 |

% x(t)=—x(t) +y(t) + z(¢) + €

d t
3 YO =x(0) —y(0) +2(0) + €
% z(t)=x(t) +y(t) +z(t) + 4

=rhs(SolFinTres), lhs(Sistema[1]) — rhs(Sistema[1]) =0))
ComprobacionSiete == (0 =0

=rhs(SolFinTres), lhs(Sistema[2]) — rhs(Sistema[2]) =0)))
ComprobacionOcho == 0 =0

=rhs(SolFinTres), lhs(Sistema[3]) — rhs(Sistema[3]) =0)))
ComprobacionNueve := 0 =0

11e™  14¢" 5972 3¢ ¢ 11e" 59¢7%
SolGralFinal = | — -2 - — —
orrartind 2 T3 T 15 T T T2 15
+14e2’_2_3f+7e3f 28e2f+11e"_§+£
3 6 20 ° 3 12 2 4
(> SolFinUno = x(t) =SolGralFinal[1]
_ 11e™ 14¢"  59¢7% 3¢ ¢
SolFinUno = x(t) = — D + 3 + 15 -2+ 20 + 3
(> SolFinDos = y(t) = SolGralFinal[2]
11e™" 59 ¢ %! 14 ¢! e 7¢!
SolFinDos = y(t) = — — S .
olFinDos = y(1) 12 5 T3 6 T 20
(> SolFinTres == z(t) =SolGralFinal| 3 ]
28 &2 11e”” ¢ ¢!
SolFinTres := z(t) = 3 + T + 4

> ComprobacionSiete := simplify(eval(subs(x(t) =rhs(SolFinUno), y(t) =rhs(SolFinDos), z(t)
)

a7y

(18)

19)

(20)

(e3y

(22)

(23)

(24)

(25)

(26)

> ComprobacionOcho := simplify(eval(subs(x(t) =rhs(SolFinUno), y(t) =rhs(SolFinDos), z(t)

@7

> ComprobacionNueve := simplify(eval(subs(x(t) =rhs(SolFinUno), y(t) =rhs(SolFinDos), z(t)

(28)



| > restart
> Sistema = diff (x[1](2), t) =x[2](t), diff (x[2](t), t) =—2-x[2](¢) — 5-x[3](¢) + 3,
diff (x[3](2), t) =x[2](¢t) + 2-x[3](¢) : Sistema|[1]; Sistema|2]; Sistema|[3 |
(0 =50

d
m X, (1) = —2x,(1) = 5xy(¢) +3

% X, (2) =x,(1) + 2 x,(¢) (29)
(> Condlni = x[1](0) =0, x[2](0) =0, x[3](0) =1
Condlni == x,(0) =0,x,(0) =0, x,(0) =1 30)
[> A4 = array([[0, 1,0], [0,—2,—5], [0, 1, 2]])
0 1 0
A4=]0 =2 =5 (31)
0 1 2
> BB = array([0, 3, 0])
BB:=[0 3 0| (32)
=> Cond := array([0, 0, 1])
Cond=={ 0 0 1| 33)

> with(linalg) :
> MatExp = exponential(AA4, t)
1 sin(¢) +2cos(t) —2  Scos(t) —5

MatExp == | 0 —2sin(t) + cos(?) — 5 sin(¢) 34
0 sin(t) 2sin(t) + cos(?)
=> SolHom := evalm(MatExp &* Cond)
SolHom = | 5cos(t) =5 —5sin(¢) 2sin(t) + cos(t) | (35)
=> SolUno = x[1](t) =SolHom[1]
SolUno = x(t) =5 cos(t) — 5 36)

=> SolDos = x[2](t) =SolHom[2]
SolDos = x,(t) = —5 sin(t) 37

=> SolTres := x[3](t) =SolHom|[3 ]
SolTres = x,(t) =2 sin(¢) + cos(t) 38)

=> ComprobarUno = x[1](0) = simplify(subs(t=0, SolHom[1]))
ComprobarUno = x,(0) =0 39)

=> ComprobarDos = x[2](0) = simplify(subs(t =0, SolHom[2]))
ComprobarDos = x,(0) =0 (40)

=> ComprobarTres := x[3](0) =simplify(subs(t=0, SolHom[31]))



ComprobarTres = x,(0) =1

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

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

1 sin(¢—1t) +2cos(t—t)—2 S5cos(t—t) —5

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

0 sin(t—t) 2sin(t—t) + cos(t — t)

(> BBtau = array([0, 3,0])
BBtau = [ 0 30 ]
(> ProdTau = evalm(MatExpTau &* BBtau)
ProdTau = [ 3sin(t—t) + 6cos(t—t) —6 —6sin(t—t)+3cos(t—t) 3sin(t—t) ]
(> SolNoHom = map (int, ProdTau, tau=0 ..t)
SolNoHom = [ 3+ 6sin(t) —3cos(t) —6¢t —6+ 6cos(t) +3sin(t) 3 — 3 cos(t) ]
(> SolNoUno := x[1](t) = SolNoHom[ 1]
SolNoUno = x,(t) =3 + 6 sin(t) — 3 cos(t) — 6 ¢
(> SolNoDos := x[2](t) = SolNoHom[2 ]
SolNoDos = x,(t) = —6 + 6 cos(t) + 3 sin(z)

(> SolNoTres = x[3](¢) =SolNoHom| 3]
SolNoTres = x,(t) =3 — 3 cos(1)

> ComprobacionCuatro = simplify(subs(t=0, SoI[NoUno) )
ComprobacionCuatro = x,(0) =0

> ComprobacionCinco := simplify(subs(t =0, Sol[NoDos) )
ComprobacionCinco = x,(0) =0

> ComprobacionSeis = simplify(subs(t =0, SolNoTres) )
ComprobacionSeis = x,(0) =0

(> SolGralFinal = evalm(SolHom + Sol[NoHom)
SolGralFinal :=

[ 2cos(t) —2+6sin(t) —6¢t —2sin(t) — 6 + 6 cos(t) 2sin(¢) —2cos(t) + 3 ]

=> SolFinUno := x[1](t) =SolGralFinal|1]
SolFinUno = x,(t) =2 cos(t) —2 + 6sin(t) — 6 ¢

=> SolFinDos := x[2](t) =SolGralFinal[2 ]
SolFinDos = x,(t) = —2sin(f) — 6 + 6 cos(?)

(> SolFinTres == x[3](t) =SolGralFinal|3 ]
SolFinTres = x,(t) =2 sin(¢) — 2 cos(t) + 3

> Sistemal| 1 ]; Sistema[2]; Sistema[3 ]

41

42)

43)

(44)

45)

(46)

“47)

(48)

49)

(30)

(1)

(32)

(33)

(54)

(33)

(56)



d
E x1(t) zxz(t)

d
" X, (1) = —2x,(1) = 5xy(¢) +3
% Xy (2) =x,(1) + 2 x,(¢) (57)

> ComprobacionSiete := simplify(eval(subs(x[1](t) =rhs(SolFinUno), x[2](t)
=rhs(SolFinDos), x[3](t) =rhs(SolFinTres), lhs(Sistema[1]) —rhs(Sistema[1]) =0)))
ComprobacionSiete := 0 =0 (58)

=> ComprobacionOcho = simplify(eval(subs(x[1](t) =rhs(SolFinUno), x[2](t)
=rhs(SolFinDos), x[3](t) =rhs(SolFinTres), lhs(Sistema[2]) —rhs(Sistema[2]) =0)))
ComprobacionOcho == 0 =0 39

> ComprobacionNueve := simplify(eval(subs(x[1](t) =rhs(SolFinUno), x[2](t)
=rhs(SolFinDos), x[3](t) =rhs(SolFinTres), lhs(Sistema[3]) —rhs(Sistema[3]) =0)))
ComprobacionNueve :== 0 =0 (60)




