restart

3
1 3
EcuaOriginal == X Y+ xy'+ ( Z) 2
1
EcuaOriginal == x* [ ) % )) + (xz vy ) y(x) =
E
EcuaNormal = expand ( M]
X
Ly
) £
1
EcuaNormal := d—2 y(x) +y(x) + & - y(xz) -
dx X 4 x \/?
-3 3
wll]=x" "7 -cos(x);yy[2] = x> = -sin(x)
cos(x)
Yy, =
Jx
sin(x
Yy, == )
Jx
EcuaHom = lhs (EcuaNormal) =0
< y)
& dx y(x)
EcuaHom := — y(x) + y(x) + — =0
32 Y k) . 12

ComprobarUno = simplify(eval(subs(y(x) =yy[1], EcuaHom)))
ComprobarUno := 0=0

ComprobarDos := simplify(eval(subs(y(x) =yy[2], EcuaHom)))

ComprobarDos = 0 =0
EcuacionOriginalNoHom = lhs (EcuaOriginal) =

)

EcuacionOriginalNoHom := X (% y(x)) + x (% y(x)) + (xz — %)y(x) =/

E 0 INoH
EcuaNoHomNormal = expand( cuacion rlglna 0 omj

2 - y(x)
1
EcuaNoHomNormal = d— y(x) +y(x) + dx - () -
2 2
dx 4 x [x

Q = rhs(EcuaNoHomNormal)

with(linalg) :
WW := wronskian([yy[1], yv[2]], x)
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cos(x) sin(x)

Jx Jx

_ cos(x) sin(x)  sin(x) cos(x)

2x3 /2 \/? 2x3 /2 \/;

=> BB = array([0, O])

BB =

1
0 [
JXx
(> ParaVar = simplify(linsolve(WW, BB) )

ParaVar =

—

—sin(x) cos(x) ]
> Aprima = ParaVar|1]; Bprima := ParaVar|[2 |
Aprima = —sin(x)
Bprima = cos(x)

=> SolGral := y(x) =simplify( (int(Aprima, x) + CI)-yy[1]+ (int(Bprima,x) + C2)-yy[2])
1 ] 1 )
SolGral == y(x) = + cos(x) CI +sin(x) C

Jx
(> ComprobarTres := simplify(eval(subs(y(x) = rhs(SolGral), EcuacionOriginalNoHom) ) )
ComprobarTres = BLr=p
;> restart
> f:= t-Heaviside(t) — 2+ (¢ — 1) -Heaviside(r — 1) + 2- (¢t — 2)-Heaviside(t — 2); plot(f; t=0
A4)

f = tHeaviside(¢t) — 2 (¢t — 1) Heaviside(t — 1) + 2 (¢ — 2) Heaviside(t — 2)
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1.54

0.54

restart

Ecua = diff (x(t), 1$2) + 2-x(t) =4-Dirac(t — 2-Pi)

2

Ecua = % x(t) + 2 x(t) =4 Dirac(¢t — 2 )
t

Condlni := x(0) =3,D(x)(0) =0
CondIni := x(0) =3,D(x)(0) =0
with(inttrans) :
EcuaTL := subs(CondlIni, laplace(Ecua, t, s))
EcuaTL = 5" L (x(t),t,5) — 35+ 2 L(x(t), t,5) =4e "

SolPartTL := isolate( EcuaTL, laplace(x(t), t,s))
4 —2sm 3
SolPartTL = L(x(1), 1,5) =+
s +2
SolPart := invlaplace(SolPartTL, s, t)

SolPart = x(t) =2 Heaviside(t — 2 1) sin(y2 (t—=2m)) V2 + 3 cos(y2 ¢)
plot(rhs(SolPart),t=0..4-P1)
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2_
1_
0 —
41
—_ 1_
_2_
—3
> Comprobar = simplify(eval(subs(x(t) =rhs(SolPart), lhs(Ecua) — rhs(Ecua) =0)))
Comprobar == 0=0 21)
> restart
> Sistema = diff (x[1](¢), t) =x[2](¢), diff (x[2](¢), ) =—9-x[1](¢) + sin(2 ¢) : Sistema[1];
Sistema|[?2 ]
d
E x1(t) zxz(t)
% X, (1) = =9 x,(t) +sin(21) (22)
> Xcero := array([0,0])
Xcero = [ 00 ] (23)
> BB := array([0,sin(2-¢)])
BB:=[ 0 sin(2¢) | (24)
> AA :=array([[0,1], [—9,0]])
0 1
AA = _9 0 (25)

> with(linalg) :



MatExp = exponential(AA, t)

in(3 ¢
cos(3 ¢) sn(31)
MatExp =

—3sin(3¢) cos(31)

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

in(3¢—3
cos(3¢t—31) sin v
MatExpTau = 3

—3sin(3t—31) cos(3t—31)
BBtau := map(rcurry(eval, t =tau'), BB)
BBtau = [ 0 sin(271) ]
ProdTau = evalm(MatExpTau &* BBtau) : ProdTau|[ 1 ]; ProdTau[2 ]
sin(3¢—31) sin(21)
3

cos(3¢—31)sin(21)

SolFinalHom := evalm(MatExp &* Xcero) : x[1](t) =SolFinalHom[1]; x[2](t)

=SolFinalHom[2 ]
x, (1) =0
X, (1) =0
SolFinalNoHom = map(int, ProdTau, tau=0..t) : x[1](¢) = SolFinalNoHom|[1]; x[2](t)
=SolFinalNoHom|2 ]
2sin(3 ¢) sin(2 t)
40 =77 5
2cos(3¢ 2cos(2t
(= — 230, Zeos20)

EcuaOriginal = diff (x(t), 182) + 9-x(¢t) =sin(2 ?)
2

EcuaOriginal = % x(t) +9x(t)=sin(2 1)
4
ComprobarOriginal := simplify(eval(subs(x(t) = SolFinalNoHom| 1], EcuaOriginal)))
ComprobarOriginal := sin(2 t) =sin(2 ¢)
ComprobarDos = diff (SolFinalNoHom[ 1], t) = SolFinalNoHom| 2 ]
_ 2cos(31) n 2cos(2¢) _ 2cos(31) n 2 cos(2 1)
5 5 5 5

ComprobarDos =
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