>
[ SERIE 2026-1-3 SOLUCION
| > restart
| 1) Resuelva
> Sistema = diff (x(t), t) =x(t) + 2-y(t) + exp(¢t), diff (¥(¢),t) =2-x(t) + y(t) +exp(3¢):
Sistema| 11]; Sistema[2 ]

> ProdTau := evalm(MatExpTau &* BBtau)

d
3 YO =x(0) +23(0) + ¢
5 YO =2x(0) +y(0) + e )
(> CondIni == x(0)=0,(0) =0
i CondlIni := x(0)=0,»(0) =0 2)
| >
|_Respuesta 1)
> AA == array([[1,2],[2,1]])
1 2
AA = . A3
(> BB = array([exp(t), exp(3 1)])
BB = [ ¢ & ] “
> Xcero == array([0,0])
Xcero = [ 0 0 ] 5)
;> with(linalg) :
> MatExp = exponential(AA4, t)
—t 3t 3t —t
el el et e
2 2 2 2
MatExp = 3, _ ~ 3 (6)
el e et
2 2 2 2
(> SolHom := evalm(MatExp &* Xcero)
SolHom = [ 0 0 | )
> MatExpTau := map(rcurry(eval, t =t — tau'), MatExp)
[ —t+7T 3t—31 3t—31 —t+7T
e 4 £ e e
2 2 2 2
MatExpTau = 3t—=31 —t+1 —t+7 3t—31 (8)
e e e 4 €
2 2 2 2
(> BBtau = map (rcurry(eval, t =tau'), BB)
BBtau:=| & &'* | ©)



ProdTau =

—t+7 3t—31 3t—37 —t+7 3t—31 —t+1
(§ + € et+ (§ _ (§ 631 (S _ (§] eT
2 2 2 2 ’ 2 2

e—t+r e3t—3r 3
T
e O

(> SolNoHom = map (int, ProdTau, tau=0 ..t)

—t 3¢ 3t —t 3t 3t !
e € re e 3¢ e e
-+ — + + + —?

SolNoHom = g g > g g >

> SolPart == x(t) =SolHom[1] + SolNoHom[1], y(t) =SolHom[2] + Sol[NoHom[2] :
SolPart[1]; SolPart[2]

—t 3t 3t
w)=— 4 S 4 L8
8 8 2
. e—z + 3e3t + te3t it
(1) =4 8 2 2

> ComprobarUno = subs(t=0, SolPart[1])
ComprobarUno := x(0) =0
> ComprobarDos = subs(t=0, SolPart[2])
ComprobarDos = y(0) =0
> ComprobarTres := simplify(eval(subs(x(t) =rhs(SolPart[1]), y(t) =rhs(SolPart[2]),
lhs (Sistema[1]) — rhs(Sistema[1]) =0)))
ComprobarTres == 0 =0
> ComprobarTres := simplify(eval(subs(x(t) =rhs(SolPart[1]), y(t) =rhs(SolPart[2]),
lhs (Sistema[2]) — rhs(Sistema[2]) =0)))
ComprobarTres == 0 =0

| >
[ FIN RESPUESTA 1)
| > restart
=2) Resuelva
> Ecua = diff (y(t), 182) + 6-diff (v(¢t), t) + 5-y(t) =exp(¢)-Dirac(t — 1)
2
Ecua == d—z y(t) +6 Ll y(t) + 5y(t) =¢ Dirac(t — 1)
dr dr
(> CondIni == »(0)=0,D(y)(0) =4
CondIni :=y(0) =0,D(y)(0) =4

| >
|_Respuesta 2)
| > with(inttrans) :
> EcuaTL := subs(Condlni, laplace(Ecua, t, s) )
EcuaTL =5 L(y(t),t,5) — 4+ 6sL(y(t),,5) +5L(y(t), 1, 5) =¢' ~*
(> SolTL = isolate( EcuaTL, laplace(y(t),t,s))
e+ 4

SolTL = L (y(t),t,8) =
(1) ) S+6s+5

(10)

an

(12)

13)

(14)

15)

(16)

a7

(18)

19)

(20)



> SolPart := simplify(invlaplace(SolTL, s, t))
Heaviside(r — 1) sinh(2 ¢ —2) &' "

SolPart == y(t) = 5 +2¢'sinh(2 1) 1)
> ComprobarUno = simplify(eval(subs(t=0, SolPart)))
ComprobarUno = y(0) =0 (22)
> ComprobarDos := D(y) (0) =simplify(eval(subs(t=0, rhs(d. ﬁ(SolPart, 1H))))
ComprobarDos := D(y)(0) = 23)
(> Ecua
’ d
7 y(6) +6 -y y(t) + 5y(t) =¢ Dirac(t — 1) (24)
4
> ComprobarTres = simplify(eval(subs(y(t) =rhs(SolPart), lhs(Ecua) — rhs(Ecua) =0)))
ComprobarTres == 0 =0 (25)
>
| FIN RESPUESTA 2)
| > restart
| 3) Obtenga la TL
-Heavisi — 2)-Heavisi -2
> f:= Heaviside(¢) + (s eav;mde(t)) _ ) ea;nslde(t )) + Heaviside(t — 2)

— (t— 2)-Heaviside(t — 2) + (¢ — 4)-Heaviside(t — 4) + 2-Heaviside(t — 4) — (¢t —4)
Heaviside(# — 4) + (¢t — 6) -Heaviside(t — 6); plot(f, t=—1..8, scaling
= CONSTRAINED))

¢t Heaviside(#) 3 (t — 2) Heaviside(z — 2)

/= Heaviside(¢) + ) - ) + Heaviside(t — 2)

+ 2 Heaviside(t — 4) + (¢t — 6) Heaviside(t — 6)




| > with(inttrans) :

> F:=laplace(f,t,s)

=25 —06s —4s
2s—13 2 1 1+2
S

>

[ FIN RESPUESTA 3)

| > restart

| 4) Resuelva

> Ecua = diff (y(t), 182) — 2-diff (y(t), t) + y(t) =Heaviside(t — 2)
2

Ecua := % y(t)—2 % y(t) + y(t) =Heaviside(t — 2) 27
4
(> CondIni == y(0) =0,D(y)(0) =0
Condlni == y(0) =0,D(y)(0) =0 (28)
>
|_Respuesta 4)

| > with(inttrans) :
> EcuaTL := subs(Condlni, laplace(Ecua, t, s) )

(29)



=25
€

EcuaTL = s L((t),t,s) —2sL(y(t), t,8) +L(y(t), t,5) = E 29)
(> SolTL = isolate( EcuaTL, laplace(y(t), ¢, s))
—2s
e
SolTL == L (y(t),t,s) = 30
B0 = 3T (30)
(> SolPart == invlaplace(SolTL, s, t)
SolPart == y(t) =Heaviside(t — 2) (1 +¢' 7> (1—3)) (31)
> Comprobar = simplify(eval(subs(y(t) =rhs(SolPart), lhs(Ecua) — rhs(Ecua) =0)))
Comprobar == 0=0 32)
>
| FIN RESPUESTA 4)
| > restart
| 5) Resolver
> Ecua = diff (y(t),t) —y(t) = (t — 1)-Heaviside(t — 3)
Ecua = % y(t) —y(t) = (t — 1) Heaviside(z — 3) 33)
=> CondIni == y(0) =0
CondIni :== y(0) =0 34
;> with(inttrans) :
> EcuaTlL := subs(Condlni, laplace(Ecua, t, s))
—3s
25+ 1
EeuaTL = s L(y(t), 1,5) — L((0), 1, 5) = —— =5 1) (35)
s
(> SolTL = isolate( EcuaTL, laplace(y(t),t,s))
—3s
25+ 1
SolTL = L (y(1), 1, s) = S 25 1) (36)
s (s—1)
(> SolPart == invliaplace(SolTL, s, t)
SolPart := y(t) = —Heaviside(t — 3) (=3¢ > +1) (37)
> ComprobarUno = simplify(subs(t =0, SolPart))
ComprobarUno = y(0) =0 (38)
> ComprobarDos = simplify(eval(subs(y(t) =rhs(SolPart), lhs (Ecua) — rhs(Ecua) =0)))
ComprobarDos == 0 =0 39)
>
| FIN RESPUESTA 5)
| > restart
| 6) Obtener
s
> F =
(2-5° — 45+ 20)
Fi= d (40)

25 — 45+ 20




| > with(inttrans) :
> f:=inviaplace(F, s, t)
e (3cos(31) +sin(31¢))

fi=

6
i 4
> G:=
exp(2-s)-(s—3)
4
G = 2s
e (s—3)

> g := inviaplace(G, s, t)

g = 4 Heaviside(? — 2) O

>

[ FIN RESPUESTA 6)

| > restart

|7) Resolver

> Ecua = h(t) =t-exp(t) + int(v-h(t—v),v=0.1)

t
Ecua == h(t)=te + J vh(t—v)dv
0
;> with(inttrans) :
> EcuaTL = laplace(Ecua, t, s)
1 L(h(t),ts)

EcuaTL = L' (h(t),t,5) = ;> Tt 2
(s—1) 5

=> SolTL := simplify(isolate( EcuaTL, laplace(h(t), t,s)))

2
N

SolTL := L'(h(t),t,5) = (5= 1)3 Gt 1)

(> SolPart == invlaplace(SolTL, s, t)

—t t
SolPart == h(t) = — © + © (2t2+6t+ 1)
8 8
>
=FIN RESPUESTA 7)
=> restart
| 8) Obtenga

| > with(inttrans) :
> f:= t-Dirac(t — 1)- Heaviside(t — 3)
f = tDirac(t — 1) Heaviside(z — 3)

(> Fi= laplace( f, ¢, s)
F:=0

> i S-zexp(—3~s)
s+4s+5
Se—3s

H=——"—"—
s +4s+5

41)

42)

43)

(44)

45)

(46)

“7)

(48)

49)

(30)



> h:= inviaplace(H, s, t)

h = Heaviside(r — 3) ¢ >'"® (cos(t — 3) — 2 sin(¢ — 3)) (51)
>
| FIN RESPUESTA 8)
| > restart
L9)
> f:=cos(2-t)-Heaviside(t — P1)
f = cos(2 t) Heaviside(t — 7) (52)

| > with(inttrans) :

> F := laplace(f,t,s)

—S T
€ N

S +4

(33)




