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SERIE 3

;> restart

| 1) por Laplace

> Sistema = diff (x[1](¢),t) =2-x[1](¢) — 3-x[2](¢), diff (x[2](¢),t) =—2-x[1](¢)
+ x[2](¢) : Sistema[1]; Sistema[?2 ]

d
E x, (1) =2xl(t) - 3x2(t)
d
E X, (1) = —2x1(t) +x, (1)

(> CondIni == x[1](0) =8, x[2](0) =3
CondlIni = x,(0) =8, x,(0) =3
| RESPUESTA
| > with(inttrans) :
> SisTransLapl := subs(Condlni, laplace(Sistema[ 1], t, s) ), subs(Condlni, laplace(Sistema| 2],
t,s)) : SisTransLapl[1]; SisTransLapl[2 ]
So[’(xl(t), t,s) — 8=2 ol’(xl(t), 1,s) — 3 o[’(xz(t), ,5)

sI(xz(t), t,s) —3=-2 o[’(xl(t), t,s) + o[’(xz(t), L, s)
(> VarTrans == Solve( {SisTransLapl}, {laplace(xl (1), L. 5), laplace(xz(t), t,s)})

8s—17 3s5—22
-, L (x, (), t, s\ =
s —3s—4 (2() ) S —3s5—4

[ > Solucion = invlaplace(VarTrans[1], s, t), invlaplace(VarTrans[2], s, t) : Solucion[1];
Solucion[2 ]

VarTrans := I(xl(t), t,s) =

x (t)=5¢e"+3 e’

x,(f)=5e"—2¢"

> ComprobarUno := eval(subs(Solucion| 1], Solucion| 2], lhs(Sistema[1]) — rhs(Sistema[1])
=0))
ComprobarUno := 0=0
> ComprobarDos := eval(subs(Solucion| 1], Solucion[2], lhs (Sistema[2]) — rhs(Sistema[2])
=0))
ComprobarDos = 0 =0

=> restart
2)

> Ecua = diff (v(t), 182) + 4-y(t) = Dirac( — Pi)
2

Ecua = % y(t) + 4 y(t) =Dirac(t — =)
4
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> Condlni :=y(0)=0,D(y)(0)=0
CondIni == y(0) =0,D(»)(0) =0 )
| RESPUESTA
| > with(inttrans) :
> EcuaTransLap = subs(CondlIni, laplace(Ecua, t, s))
EcuaTransLap = s° L(y(t),t,s) +4L(y(1), t,s)=e " (10)
> SolTransLap := isolate( EcuaTransLap, laplace(y(t), t, s))

—S T

SolTransLap = L' (y(t),t,8) = ——— (11)
s+ 4
(> SolPart == invlaplace(SolTransLap, s, t)
H isi t— in(2t
SolPart = y(1) - caviside( . ) sin(2 ¢) 12)
=> Comprobar = simplify(eval(subs(y(t) =rhs(SolPart), lhs (Ecua) — rhs(Ecua) =0)))
Comprobar == 0=0 13)
;> restart
L3)
> Ecua = diff (y(t), t) + 3-y(t) =4-Heaviside(t — 1)
Ecua = % y(t) + 3 y(t) =4 Heaviside(r — 1) (14)
(> CondIni = y(0)=1
Condlni == y(0) =1 (15)
| RESPUESTA
| > with(inttrans) :
> EcuaTransLap = subs(CondlIni, laplace(Ecua, t, s))
47"
EcuaTransLap = s L (y(t),t,8) — 1 +3L(y(t),t,5) = j (16)
=> SolTransLap = simplify(isolate( EcuaTransLap, laplace(y(t), t,s)))
4e” +s
SolTransLap = L' (y(t),t,5) = s(5+3) 17
(> SolPart = invlaplace(SolTransLap, s, t)
4 Heaviside(r— 1) (1 —¢7>'"? _
SolPart = y(1) - eaviside(? : ) (1—e ) Y (18)
> Comprobar = simplify(eval(subs(y(t) =rhs(SolPart), lhs(Ecua) — rhs(Ecua) =0)))
Comprobar == 0=0 19)
;> restart
L4)
> Ecua = diff (y(t), 82) + 6-diff (v(¢t),t) + 5-y(t) =exp(¢)-Dirac(t — 1)
2
Ecua := % y(t) +6 % y(t) + 5y(t) =¢ Dirac(t — 1) (20)
4

=> Condlni == y(0)=0,D(y)(0) =4



CondIni :=y(0) =0,D(y)(0) =4 (21)

| RESPUESTA
> with(inttrans) :

> EcuaTransLap := subs(Condlni, laplace(Ecua, t, s))

EcuaTransLap = s L (y(1),1,8) — 4 + 6 s L (y(1), 1, 5) + 5 L (y(1), 1, 5) =¢" ~* (22)
(> SolT: ransLap = isolate( EcuaTransLap, laplace(y(t), t,s))
1—s
e +4
SolTransLap = L (y(t),t,58) = ———— 23
p (v (1) ) 21 6st5 (23)
(> SolPart = invlaplace(SolTransLap, s, t)
Heaviside( — 1) sinh(21—2) &' ' _
SolPart = (1) = 1caviside(r = 1) o (Zr=2)e e sinh(21) Q4)
> Comprobar = simplify(eval(subs(y(t) =rhs(SolPart), lhs(Ecua) — rhs(Ecua) =0)))
Comprobar == 0=0 (25)
;> restart
L>)
> Ecua = f(t) =4-f — exp(—1) — int(f(tau)-exp(¢ — tau), tau=0..1)
t
Ecua = f(t) =47 —e ' — U (1) e"‘dr] (26)
0
[ RESPUESTA
| > with(inttrans) :
> EcuaTransLap = laplace(Ecua, t, s)
: _8 1 L(f(1), 4 5)
EcuaTransLap = o[’(f(t),t,s)—? TR T 27)
(> SolT ransLap := simplify(isolate( EcuaTransLap, laplace( f (), t,s)))
_ 4,3 2
SolTransLap = L' (f (), t,5) = > —ZS +8s =8 (28)
s (1 +5s)
(> SolPart == invlaplace(SolTransLap, s, t)
~ 47
SolPart == f(1) = —2 ¢~ — Tl Y AR 9)
;> restart
6)

=> f(t) == t-Heaviside(#) — (¢t — 1)-Heaviside(t — 1) — Heaviside(t — 1) : plot(f(¢),t=—1..2)
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> Ecua = diff (v(1), 1) +2-(1) =/ (1)
Ecua = % y(t) + 2 y(t) =tHeaviside(t) — (¢ — 1) Heaviside(t — 1) — Heaviside(t — 1)  (30)
=> CondIni :== y(0) =0
CondIni :=y(0) =0 31)

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

EcuaTransLap == s L' (y(t),t,8) + 2L (y(t), 1, 8) = ml Chea lsz ¢ +1 32)
=> SolTransLap = isolate( EcuaTransLap, laplace(y(t), t,s))
SolTransLap = L' (y(t),t,5) = — (i;_(sll-e;; 1 33)
=> SolPart := invlaplace(SolTransLap, s, t)
SolPart = y(t) = — 1 n t Heaviside( —¢+ 1) n e ! 34)

4 2 4

Heaviside(r — 1) (e 'sinh(r — 1) +e7>'"?)
2




| > restart

L7)
> Ecua = diff (y(1), 182) + 4-diff (y(¢),t) =3
d* d
Ecua = d_t2 y(t) +4 m y(t) =3
i 19

> CondIni == y(0)=—1,D(»)(0) =—
Condini == y(0) = —1, D(y) (0) :14_9

| RESPUESTA
| > with(inttrans) :

> EcuaTransLap := subs(Condlni, laplace(Ecua, t, s))

3 3
EcuaTransLap = s L(y(t),t,8) — ) +st+4sL(y(t),t,8)= "

> SolTransLap = simplify(isolate( EcuaTransLap, laplace(y(t), t,s)))

—45 +3s5+ 12
SolTransLap = L (y(t),t,s) =
p (1), 1) 45 (s+4)
(> SolPart == invlaplace(SolTransLap, s, t)
3¢t -
SolPart == y(t)=—— —¢e i

4
> Comprobar = simplify(eval(subs(y(t) =rhs(SolPart), lhs(Ecua) — rhs(Ecua) =0)))
Comprobar == 0=0
> vrestart
L8)
> f(t) == 6-Heaviside(t — 2); plot( f(t),t=0..5)
f=1tw~ 6-Heaviside(t — 2)
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| t
> Ecua = diff (y(t),t) — T-y(t) =f()
d
Ecua = m y(t) — 7y(t) =6 Heaviside(t — 2)
(> CondIni == y(0)=1
Condlni == y(0) =1
| RESPUESTA
| > with(inttrans) :
> EcuaTransLap = subs(CondlIni, laplace(Ecua, t, s))
6 —2s
EcuaTransLap = s L (y(t),t,8) — 1 =T L(y(1),t,5) = eS

(> SolT ransLap = simplify(isolate( EcuaTransLap, laplace(y(t), t,s)))
6e "+

SolTransLap = L(y(1),t,5) = s(s—17)

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

6 Heaviside(t — 2) 74

6 (1 — Heaviside(2 — ¢)) ¢’ ™"

SolPart := y(t) = +e '+

7

> Comprobar = simplify(eval(subs(y(t) =rhs(SolPart), lhs(Ecua) — rhs(Ecua) =0)))

Comprobar == 0=0

7
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| > restart

_9)
A
> F:=
(25" — 45+ 20)
> G = X

;> with(inttrans) :
> f:= inviaplace(F, s, t)

> g = invlaplace(G, s, )

;> restart
| FIN SERIE 3

F = 2 :
25 —4s5+20
4
G:= 2s
e (s—3)

e (3cos(3¢) +sin(31))

Jf= 6

g = 4 Heaviside(? — 2) O

47

(48)

49)

(30)



