;> restart
> AA = array([[0,0,1,0],[0,0,0,1],[-3,2,0,0], [4,-4,0,0]])

0 010
0 001
AA = @
-3 200
4 -400
> Xcero :== array([3,0,-2,0])
Xcero :=[ 30-20 ] 2)

| > with(linalg) :

> MatExp = exponential(AA, t) : MatExp[1,1]: ME[1, 1]=evalf(%, 2); MatExp[1,2]: ME[1,
21=evalf (%, 2); MatExp[1,3]: ME[1,3]1=evalf (%, 2); MatExp[1,4]: ME[1, 4]
=evalf (%, 2); MatExp[2, 1]: ME[2, 1]=evalf (%, 2); 2,21:ME[2,2]
=evalf ( ); MatExp[2,3]: ME[2,3]=evalf (%,2); [2,4]: ME[2,4]
=evalf ( ); MatExp[3,1]: ME[3, 1]=evalf (%, 2); [3,2]: ME[3,2]
=evalf ( ); MatExp[3,3]: ME[3,3]=evalf (%, 2); MatExp[3,4] : ME[3, 4]
=evalf ( ); MatExp[4, 1] : ME[4, 1 evalf(%,Z) [4,2]: ME[4,2]

E ; [4,3 (96,2); [4,4]
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o
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&

2
2
, 2
2
=evalf (%, 2); MatExp[4, 3] : ME %, ME[4, 4]
2

= evalf
ME, =0.56 cos(-0.75¢) +0.40 cos(2.4 ¢)

MEL ,=0.34 cos(-0.75¢) —0.34 cos(2.4 1)
ME, ;=-0.70sin(-0.75 1) +0.17 sin(2.4 1)
ME, ,=-0.435sin(-0.751) —0.12 sin(2.4 1)
ME2’ 1 =0.67 cos(-0.75 ¢) —0.67 cos(2.4 1)
MEzj ,=0.40 cos(-0.75¢) +0.56 cos(2.4 1)
ME, ;=-0.845sin(-0.751) —0.24 sin(2.4 1)
ME 4= -0.49sin(-0.75¢) +0.23 sin(2.4 ¢)
ME37 1=0.44sin(-0.75¢) —0.97 sin(2.4 ¢
ME; ,=0.26sin(-0.75 1) +0.84 sin(2.4 ¢
ME3’ 3=0.56 cos(-0.75 ¢ (
(

(
(
( 4+ 0.40 cos(2.4 ¢
ME3, 4=0.34 cos(-0.75 ¢

) )
) )
) )
) —0.34 cos(2.4 1)
ME, | =0.48sin(-0.757) +1.7sin(2.4 1)
ME4’ ,=0.325sin(-0.75¢) —1.4sin(2.4 1)
ME4, 3=0.67 cos(-0.75¢) —0.67 cos(2.4 1)
ME, ,=0.40 cos(-0.751) +0.56 cos(2.4 1) A3

B Identidad = simplify(map(rcurry(eval, t =0'), MatExp))

(C))




(100 0]
0100
Identidad = )
0010
0001
SolucionParticular := evalm(MatExp &* Xcero) :
SolPart[ 1] == x[1](¢) = evalf (SolucionParticular[1], 2)
SolPart; = x,(t) =1.7cos(-0.75¢) + 1.2 cos(2.4¢) + 1.4 sin(-0.75¢) —0.34 sin(2.4 1) )
SolPart[2] == x[2](t) = evalf (SolucionParticular(2], 2)
SolPart, = x,(t) =2.1 cos(-0.75t) —2.1 cos(2.4¢) + 1.7 sin(-0.75¢) + 0.48 sin(2.4 1) (6)
SolPart[3] == x[3](¢) = evalf (SolucionParticular(3 ], 2)
SolParty := x,(t) = 1.3 sin ( -0.75¢t) —2.9sin(2.4¢) — 1.1 cos(-0.75¢) —0.80 cos(2.4 ¢) 7
SolPart[4 ]| = x[4](t) =evalf (SolucionParticular[4], 2)
SolPart, = x,(t) =1.4sin(-0.75¢) + 5.1 sin(2.4¢) — 1.4 cos(-0.75¢) + 1.4 cos(2.4 1) 8
Cond[ 1] == simplify(subs(t =0, SolucionParticular[1]))
Cond, =3 )
Cond[2] == simplify(subs(t=0, SolucionParticular(21]))
Cond, =0 10)
Cond|[ 3] = simplify(subs(t =0, SolucionParticular[31]))
Condy = -2 (11
Cond[4] = simplify(subs(t =0, SolucionParticular(41]))
Cond, =0 (12)
simplify(diff (SolucionParticular[ 1], t) - SolucionParticular(3]) =0
0=0 13)
simplify(diff (SolucionParticular[2], t) - SolucionParticular(4]) =0
0=0 (14)
restart
Sistema = ([ diff (x[ 1) =3-x[11(¢) +4-x[2](¢) +3-exp(t), diff (x 1) =2-x[1](¢)
+5-x[2](t) — ¢ ]) :
Sistema[1]; Sistema[2]
d
47 510 =3x(0) +4x(0) +3 ¢
d =2 2 1
& X, (8) =2 x,(t) +5x,(¢) — ¢ as)
AA = array([[3,4], [2,5]])
AA = 54 (16)
25
BB = array( [3-exp(t),—z2])
BB=[3¢ 7| (a7



> Xcero := array([_CI, C2])
Xcero:=| _CI _C2 |

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

gez+ie7t gen_gez
MaiE 3 3 3 3
atbxp .=
S S RS WA G R
3 3 3 3

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

2 1 7 2 7t 2
(3e+3e)_Cl+(3e 36)_C2
1 7¢ 1 4 1+, 2 7¢
— - — 1 — - 2
(36 36)_C+(3e+3e)_c
> MatExpTau = map(rcurry(eval, t =t — tau'), MatExp)

;ef—“ri Tt—171 gen—h_;

3 3 © 3 3 ©

MatExpTau :=
i e7t—7r_ i r—7 L ez—t+
3 3 3 3
> BBtau := map(rcurry(eval, t =tau'), BB)
BBtau = [ 3¢t -12 }

> PPtau := evalm(MatExpTau &* BBtau) : PPtau[ 1 |; PPtau[2 ],

3 (gez—r_‘_ieh—ﬁ:) of (£e7t—71_£et—r) 1:2

3 3 3 3

3 (Le7z—7r_iez—t) of (iet—t+£e7t—7r) ‘C2

3 3 3 3

> SolPart == map(int, PPtau, tau=0..t) : SolPart[1]; SolPart[2];
335 9¢ T ¢ t 4 2 64 456
I A ve

335 70 5 4 4.3 2, 34 230
2058 & T 6 & T ICT ST g It 33

;> SolGral = evalm(SolHom + SolPart) :

> SolucionGeneral[1] = x[1](¢t) =SolGral[1]
2
3 3 € 3° 73
T 4 2 64 456
+6e+2te 7t 49t —343

SolucionGeneral, .= x,(t) = (— e+ I 7t) Cl + ( 2 g2 et) C2+ ———¢

; 1
SolucionGeneral, .= x,(t) = (? 3 :

S 4,32 34, 230
6e te+7t+49t+343

[t}

2 71—
e

335
2058

335

e7t—iet) Cl+ (%et+£ e”) C2+ ——e¢

2058

7t

7t

(18)

19)

(20)

@1

(22)

(23)

(24)

(25)

(26)



CondIni[ 1] = simplify(subs(t =0, SolucionGeneral[11]))
Condlni, == x,(0) =_CI

CondlIni[ 2] = simplify(subs(t =0, SolucionGeneral[2]) )
Condlni, = x,(0) =_C2

restart

Ecua = diff (x

Cond = x(0)

with(inttrans) :

x(t) + — x(t) +x(¢) =5¢

3t

), 182) +diff (x(2),t) +x(t) =5-exp(3-¢)
Ecua = d—2 d
dtz dl
=2,D(x)(0)=-2

Cond :=x(0)=2,D(x)(0)=-2

EcuaTL := subs(Cond, laplace(Ecua, t, s))

EcuaTL = s laplace(x(t),t,s) —2 s+ slaplace(x(t), t,s) + laplace(x(t), t,s) =

SolTL = isolate( EcuaTL, laplace(x(t),t,s))

SolTL = laplace(x(t),t,s) =

SolPart := simplify( invlaplace(SolTL, s, 1))

SolPart := x(

restart

\/_e sm(%\/?t)-i-z—

s—3

@7

(28)

(29)

(30)

(€2Y

(32)

(33)



