V'V

restart

AA = array([[1,1], [1,-11])

11 .
_— )

Sistema = diﬁ’(xl(t), t) =x, (1) +x,(1), diﬁ”(xz(t), t) =x,(t) —x,(¢) : Sistema; Sistema,

d
E x, (1) =x, (1) +x,(¢)
d _
d xz(t) _xl(t) _xz(t) )
with(linalg) :
MatExp = simplify(exponential(AA, t)) : map(evalf, MatExp, 2)
0.85¢e +0.15¢ M -035¢ 1 40356 o
~035¢ 4 4+035¢" 015" +0.85¢7
AAA = simplify(map(rcurry(eval, t =0"), map(diff, MatExp, t)))
AAA = i 4
MatExpInv := map(rcurry(eval, t = -t"), MatExp) : map(evalf, MatExplInv, 2)
0.15¢" 4" +0.85¢ 71" 035¢ 14— 035" -
035¢ M —035¢"" 085 +0.15¢7 "
AAAA = simplify(evalm( MatExpInv &* map(diff, MatExp, t)) )
1 1
AAAA = i (6)
restart
AA = array([[0, 1], [3,-5]])
0 1
AA = 3 s ™
BB := array([0, 5exp(-t)])
BB := [ 0 5¢° ] 3)
with(linalg) :
MatExp = exponential(AA, t) : map(evalf, MatExp, 2)
0.09 e " 4+0.91 " 0.16 " —0.16 ¢ > o

0.49 ™31 —0.49 ¢ 0.91 ¢ +0.09 ™

Condiciones = y,(0) =K, y,(0) =K, :
Xcero = array( [Kl, Kz])

(10)



Kl K2]

Xcero :=

;> SOL := evalm( MatExp &* Xcero) :
> MatExpTau == map(rcurry(eval, t =t —tau'), MatExp) : map(evalf, MatExpTau, 2)
0090 331 +55T 1 (g1 05510557 (1 055¢—0.55T _ (g o 551 +551

0.49 eO.SSt —0.551 0.49 e—5.5 t+557 091 e—5.5 t+557 +0.09 eO.SSt —0.557

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

0 Se_T]

;> MatProdBB := evalm(MatExpTau &* BBtau) :
> SolNoHom = map(int, MatProdBB, tau=0 ..t) : map(evalf, SoINoHom, 2

[ 0.0097 (55. ¢! +19. " —74.) " 0.0097 (-100. e *°"+30.e'° " +74.) e 1! ]

| >
> SolUno = y,(t) =evalm(SOLl + SoZNoHoml) : SolDos = y, (1) =evalm(SOL2
+ SolNoHomz) :evalf (SolUno, 2); evalf (SolDos, 2)

7, (1) =(0.09e77"+0.91 ") K, + (0.16 "> = 0.16 e ') K, +0.0097 (55. &'
+19.e7 " —74.) e

2y(1) = (0.49 "= 0.49 ¢ %) K, + (0.91 ¢ +0.09 ) K, +0.0097 (-100.e™*"

+30.e0 7 +74.)

=> Ecuacion = diff (y(t), 182) + 5-diff (y(t),t)-3-y(t) =5-exp(-1t)

Ecuacion = & y(t) +5 (i y(t)) —3y(t)=5¢"
dt2 dr

> comprobacion := simplify(eval(subs(y(t) =rhs(SolUno), lhs(Ecuacion) — rhs(Ecuacion)

=0)))

comprobacion :=0=0
> comprobacion, = simplify(rhs(SolDos) — rhs(diff (SolUno, t))) =0
comprobacion, :=0=0

> restart
>

SolGral = y(x) =C-exp(-x) + C,y-exp(-x)-cos(2x) + C;-exp(-x)-sin(2 x) + 5-exp(x)

SolGral :=y(x) =C,e” 4+ Cye " cos(2x) + Cye "sin(2x) +5¢'
> SolNoHom = y(x) =5-exp(x)
SolNoHom =y(x) =5 ¢"
> EcuaCarac == expand((m+1)-((m+1)--2—(2-1)--2)) =0
EcuaCarac:=m> +3m* +Tm+5=0
> EcuaHom := y'"+3y"—§— 7y'+5y=0

EcuaHom = %y(x) +3 [%y(x)) +7 (%y(x)) +5y(x)=0

> Q= simplify(eval(subs(y(x) =rhs(SolNoHom), lhs ( EcuaHom))))

(10)
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19)

(20)
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| 0:=80¢" (22)
> QQ = simplify(eval(subs(y(x) =rhs(SolGral), lhs(EcuaHom) ) ))

| 00:=80¢" (23)
> FEcuacionOriginal := lhs(EcuaHom) = Q
3 2
EcuacionOriginal = % y(x) +3 [% y(x) J +7 (% y(x) ) +5y(x) =80 e’ 24)
_> SolucionGeneral := dsolve( EcuacionOriginal)
i SolucionGeneral =y(x) =5¢ + Cle "+ C2e “cos(2x)+ C3e “sin(2x) 25)
> SolGral
y(x)=C,e "+ Cye "cos(2x) +Cye"sin(2x) +5¢ (26)
[ > Sistema = diff (SolGral, x), diff (SolGral, x$2), diff (SolGral, x$3) : Sistema,; Sistema.;
Sistemas
% y(x)=-C,e " —Cye “cos(2x) =2 Cye “sin(2x) —Cye “sin(2x) +2 Cye " cos(2x)
+5¢
&

> y(x)=C, e —=3C,e " cos(2x) +4 Cye “sin(2x) —3 Cye “sin(2x)

—4 Cye"cos(2x) +5¢

3
%y(x) =-Cie "+ 11Cye "cos(2x) +2 Cye “sin(2x) +11 Cye "sin(2 x) Q27
—2Cye"cos(2x) +5¢

_> Parametro = Simplijﬁz(solve( {Sistema}, {Cl, C, C3}) ) : Parametro; Parametro,,

Pammetro3

3 2
C1=% [—(%y(x)] -5 (%y(x)) -2 (%y(x)j +40ex) ¢
Fe

C2=——ex(—2sin(2x) [—3y<x>) — 4 sin(2 ) (ﬁy(x)) —6 [EW‘)) sin(2 x)

+ 60 ¢"sin(2 x) — cos(2 x) d—3y(x) + 3 cos(2 x) (iy(x))
d’ dx

2
+2 [d—zy(x)) cos(2x) —20 excos(2x)j
dx
3 3
C= = & (sin(2x) [%y(x)j —3sin(2x) (— (x)) — 2 cos(2x) [%y(x)) 28)
2
—4 cos(2 x) (%y(x)) -2 (d—zy(X)j sin(2x) —6 [gy(x)j cos(2 x)

dx

+20¢"sin(2 x) +60 ¢ cos(2 x) )




> FEcuacionlntermedia := expand ( simpliﬁ/( subs( C,=rhs ( Parametro, ) , Cy=rhs ( Parametroz) ,
G = rhs(Pammetr03) , SolGral) ) )

Ecuacionlntermedia .= y(x) = - 1 d—3 y(x) — 74 y(x) — 3 d—z y(x) +16¢" 29)
5 a4 5 dx 5 a?
> EcuacionPrimitiva := lhs (EcuacionIntermedia) -5 — rhs(EcuacionIntermedia) -5 + 80 ¢ =0
+80¢"
FEcuacionPrimitiva = d—3 y(x) +3 [d—z y(x)) +7 (i y(x)) +5y(x) =80 ¢ 30)
dx’ dx? dx
[ > EcuacionOriginal,

4 d? d o
—3y(x)+3(—2y(x)J+7(ay(x))+5y(x)—806 31)
dx dx




