=> restart

2'488 2. 88
Heaviside(t — a) +
Tooo Hea iside(? — a) 1000

488 .
> 8= W-Heavmde(t) -

-Heaviside(t — 4-a)
61 Heaviside(#) 122 Heaviside(z — a) + 122 Heaviside(t — 3 a)
125 125 125
61 Heaviside(t — 4 a)
125

=> plot(subs(a=1,8),t=—1.5)

Heaviside(t — 3-a) —

S =

0.4 1

0.3 4

0.2 1

0.1 1

—0.1 4

—0.2 1

—0.3 1

—0.4-

(> Ecua = diff (7(1), 1,1, 1) =S

r &’ ) 61 Heaviside(?) 122 Heaviside(t — a) n 122 Heaviside(t — 3 a)
cua = — = —
i’ 125 125 125
__ 61 Heaviside(r — 4 a)
125

> Condlni = y(0) =0, D(y)(0) =0, D(D(y))(0) =0
CondlIni == y(0) =0, D(y)(0) =0, D* () (0) =0

<
Il

| > with(inttrans) :

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

0y

()]

(&)



61 122 £ (Heaviside(i — a), ¢
EcuaTransLap = s° L (y(1),1,5) = — (Heaviside(z — a), £, 5)

125 s 125
+ 122 £ (Heaviside(t — 3 a),t,s) 61 L'(Heaviside(t — 4 a), 1, 5)
125 125
(> SolT: ransLap = isolate( EcuaTransLap, laplace(y(t), t,s))
' 1 61 122 £’ (Heaviside(t — a), t, 5)
SolTransLap = o[’(y(t),t,s)=?( D55 125
n 122 L'(Heaviside(t — 3 a),t,s) 61 L'(Heaviside(t — 4 a), 1, 5)
125 125

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

SolPart == y(1) - 617 61 Heaviside(t—a) (t—a)’ 122 Heaviside(—a) d’

750 375 125
L 61(=3 a)’ Heaviside(r —3a) 61 (t—4a)’ Heaviside(t — 4 a)
375 750

(> SolReal = subs(t=4-a, rhs(SolPart) =225)
1952a° 549 Heaviside(3 @) @’ 122 Heaviside(—a) a’

SolReal =~ = 125 125

61d° Heaviside(a)
375

(> Para = solve(subs(Heaviside(a) =1, Heaviside(3-a) =0, Heaviside( —a) =0, SolReal), a) :
evalf (%, 5)

=225

6.1316, —3.0658 + 5.3103 I, —3.0658 — 5.3103 I

> TiempoFinal := Para[1]-4 : evalf (%, 5)
24.526

> SolFinal = subs(a = Para[ 1], SolPart) : plot(rhs(SolFinal), t=0 ..TiempoFinal)
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=> plot(rhs(diff (SolFinal, t)), t=0 ..TiempoFinal)

t
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t

=> plot(rhs(diff (SolFinal, t, t)), t =0 ..TiempoFinal)
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=> plot(rhs(diff (SolFinal, t, t, t)), t=0..TiempoFinal)
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0.3 -

0.2 4

0.14

—0.1 1

—0.24

—0.34

—0.4-

> evalf (SolFinal, 3)
y(£) =0.0813 £ — 0.163 Heaviside(r — 6.15) (1 — 6.15)° + 0.163 (¢ — 18.4)° Heaviside(t

— 18.4) — 0.0813 (¢ — 24.6)° Heaviside(r — 24.6)

| > restart

_> Sistema = diff (x[1](t), t) =—x[2](t) + 2-exp(2-t), diff (x[2](¢),t) =x[1](¢) — £
Sistema| 1 |; Sistema[2 ]

% X (1) =—x,(t) +2¢"
d
- (0 =x() —7

> Condlni = x[1](0) =4, x[2](0) =6
Condlni = x,(0) =4,x,(0) = —6

(> 44 = array([[0,—1], [1,0]])

0 —1

1 0

AA -

(> Xcero == array([4,—6])
Xcero = [ 4 —6 ]

(10)

an

(12)

13)

(14)



BB = array( [2~exp(2-t),—t2])

BB:=|2¢" -7 |
with(linalg) :
MatExp = exponential(AA, t)

cos(?) —sin(t)
MatExp =

sin(¢)  cos(?)

ParteUno = evalm(MatExp &* Xcero) : x[1](¢
x,(¢) =4 cos(t) + 6 sin(z)

x,(t) =4 sin(t) — 6 cos(z)

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

MatExpTau :=

BBtau := map(rcurry(eval, t =tau'), BB)
BBtau = [ 2¢" —Tz ]

sin(t—1) cos(t— 1)

cos(t—1) —sin(t—1)

) = ParteUno[1]; x[2](t) = ParteUno[ 2]

|

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

2cos(t—1) "+ sin(r—1) T

2sin(t—1) ¢*F — cos(t — 1) v

ParteDos := map(int, ProdTau, tau=0 ..t) : xx[1](¢) = ParteDos[ 1 ]; xx[2](¢) = ParteDos|[ 2 ]

6 cos(t 2 sin(t 4!

xx, (1) = —2 + COSS() + 51;1() + ;’ + 7
6 sin (¢ 2 cos(t 2¢!
p( = OI0_ 2oy, 26

ComprobarUno = simplify(subs(t=0, ParteDos[1]) )
ComprobarUno = 0

ComprobarDos = simplify(subs(t=0, ParteDos[2]))
ComprobarDos = 0

SolFinal := evalm(ParteUno + ParteDos) : x[1](t) = SolFinal[1];x[2](t) =SolFinal[2];

2t

26 t 32 sin(¢ 4
X, (1) = C;)S( ) S;n( L oy —2 47
26 sin(t) 32 cos(?) 2¢
x,(t) = 5 — 5 —2t+ 5

ComprobarTres = simplify(subs(t=0, SolFinal[1]))
ComprobarTres == 4

ComprobarCuatro := simplify(subs(t=0, SolFinal[2]))
ComprobarCuatro := —6

plot(SolFinal[1],t=0..1,y=0..15)
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157

101

02 04 06 08 1
(> plot(SolFinal[2],t=0..1,y=—10..5)
5-

—10-
> ComprobarCinco = simplify(eval(subs(x[1](t) =SolFinal[1],x[2](t) =SolFinal[2],
lhs (Sistema[1]) — rhs(Sistema[1]) =0)))

ComprobarCinco = 0=0 27)
> ComprobarSeis := simplify(eval(subs(x[1](t) =SolFinal[ 1], x[2](¢) =SolFinal[2],
lhs (Sistema[2]) — rhs(Sistema[2]) =0)))

ComprobarSeis == 0=0 (28)
;> restart
s
> G =
(2 -8 —4-5+20)
s
G = 29
25 — 45+ 20 @)

1 s
> GG := -
2 ( (S2—2'S+ 10) j

Ve X 12N



S

T =251 10)
GGG:%(((S—1S)2+9)J

C6G= 2((s—S1)2+9)
CGGG :% ( ((s—1§2+32) j

GGGG = :

with(inttrans) :
g = invlaplace(GGGGQG, s, t)

€ (3cos(3¢) +sin(31¢))
&= 6

gg = invlaplace(G, s, t)

. e’ (3 cos(3 t)6+ sin(3 1))

(30)

(€2Y

(32)

(33)

(34)

(35)



