restart

Ecua = diff (y(t), t33) -I—dzﬁ” ), 182) +diff (y(t),t) +y(t) =4-exp(-1)

2
Ecua := & y(1) + d—z y(t) + = y(t) +y(1) =4e”
dr dt

dr

Cond = y(0) =1,D(y) (0) =2, D(D(y)) (0) =3
Cond :==y(0) =1,D(y)(0) =-2,D? () (0) =3
SolGral = dsolve(Ecua)
2t . -t

SolGral =y(t) =— + Clcos(t) + C2sin(t) + C3e
¢

DerSolGral = diff (SolGral, t)

DerSolGral .= % y(t) == — == — CIsin(t) + C2cos(t) — C3e¢”

t
(& (&

DerDerSolGral = diff (SolGral, 1$2)
2
DerDerSolGral := % y(t) = - i + ﬂ — Clcos(t) — C2sin(t) + C3 e’
f ¢ e

SolPart ‘= dsolve( { Ecua, Cond})
SolPart==y(1) = 2L — 3 cos(t) +4 ¢

2 2
4

DerSolPart = diff (SolPart, t)

DerSolPart := d y(t) = % — 2—Zt +3sin(¢) —4e”’
d e e
DerDerSolPart := diff (SolPart, 1$2)
2
DerDerSolPart .= % y(t) = - it + 2—; +3cos(t) +4e”
{ e e

Sist = diff (y[11(2), 1) =y[2]1(2), diff (y[21(1), t) =y[3](2), diff (y[3](¢), ) =-y[1](2)
—y[2]1(t) -y[3](t) +4-exp(-¢) : Sist[1]; Sist[2]; Sist[3]
d

Eyl(t) =,(1)

d
Eyz(t) =)5(1)

0 =10 = py(0) = yy(0) +4 e

SolGralDos = dsolve( {Sist}) : SolGralDos[1]; SolGralDos[2]; SolGralDos[ 3 ]
y(t)=2¢"+2te”" = _C3e'+ _Clsin(t) —_C2 cos(t)

-t

(1) =-2 te'+ Clcos(t) + C2sin(t) + C3e
yy(t)=-2e""+2¢e”"—_CIsin(t) +_C2cos(t) —_C3e™

SolGral; DerSolGral; DerDerSolGral,

y(t) = ﬂ + Clcos(t) + C2sin(t) + C3e™’
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> BBuno = y[1](0) =1,y[2](0) =-2,y[3](0) =3
BBuno —yl(O) =1,y,(0) =

-2,5(0)

— == — CIsin(f) + _C2cos(t) — C3e™’

+ == — Clcos(t) — C2sin(t) + C3e”’

=3

> SolPartDos = dsolve( {Sist, BBuno}) : SolPartDos|1]; SolPartDos |2 ]; SolPartDos| 3 ]
y(t)=4e"+2te” —3cos(t)

yy() =-2te " +3sin(s) —
y5(t) =2 te”" 43 cos(t)

> SolPart
2t

2¢e7!

y(t)=— —3cos(t) +4 e’

t

> expand(DerSolPart);

d 2 2t
— y(t)=-— — — +3sin(?)
dr K o
> expand(DerDerSolPart)
d* 2
— y(t) = — + 3 cos(?)
dr e

> with(LinearAlgebra) :
> with(linalg) :
> AA = Matrix([[0, 1,0], [0,0,1], [-1,-1,-1]])

0 1 0
A4=| 0 0 1
-1 -1 -1

> BB := array([0, 0, rhs(Ecua) ])
BB:=[0 0 4e"]

> MatExp = exponential(AA, t)

% e '+ % cos(?) + % sin(#)  sin(¢)
1 . 1 1
MatExp .= | - e sin(¢) + B cos(t) — B e cos(?)

1 DI SO
) cos(t) + ) e ) sin(¢) -sin(¢)

;> MatExpTau == map(rcurry(eval, t =t — tau'), MatExp) :
> BBtau == map(rcurry(eval, t =tau'), BB)

an

(12)

13)

(14)

15)

(16)

a7y

(18)

19)

(20)



BBtau =

00 47| 20)
> ProdTau == evalm(MatExpTau &* BBtau)

_= €T .. v 1 _ 1 47\ v, (L RS B
ProdTau := |4 ( 5 sin(¢—1) 5 cos(t—1) + 5 )e L4 ( 5 cos(t—1) 5 21
+ L sin(t—r)) e 4 (i gt L sin(t—1) + L cos(t—r)) e_r}
2 ’ 2 2 2

> SolNoHom = simplify(map(int, ProdTau, tau=0..t))
SolNoHom := [ -2 (cos(t) e —t—1) e’ 2 (sin(t) e —¢) e’ 2 (cos(t) e +1—1) e’ ] 22)

> CompNoHom = map(rcurry(eval, t =0"), SolNoHom)
CompNoHom = [ 000 ] (23)
_> Xcero :== array([1,-2,3])
Xeero:=| 1 -2 3 | (24)
> SolHom = evalm(MatExp &* Xcero)

SolHom := | 2 ¢™" —cos(¢) sin(f) —2¢”"

cos(t) +2¢’ (25)

=> wl11(t) =simplify(evalm(SolHom[ 1] + SolNoHom[11]) ); yy[2]1(¢)
= simplify(evalm(SolHom[2] + SolINoHom([21]) ); yy[3]1(¢t) =simplify(evalm(SolHom[3 ]
+ SolNoHom[31]))
yy,(t) =4 e '+2re" =3 cos(r)
() =-2te +3sin(t) —2¢”’
yy3(t) =2 te” 43 cos(1) (26)
> SolPartDos[11]; SolPartDos|[2]; SolPartDos[3 ]
(1) =4 e '+2te"—3cos(t)
(1) =-2 te'+3sin(t) —2¢”’
yy(t) =2te”" 43 cos(t) 27

;> with(inttrans) :
> Il := Matrix([[1,0,0],[0,1,0],[0,0,1]1])
1 00

=010 (28)
001
_> MatExpLap = inverse(evalm(s-1I — AA4))

(29)




S +s+1 1 1
S+ +s+1  SH1 SHSFs+1
MatExpl. 1 : . 9)
atExpLap == | ~
prap S+s+s+1 S+l SHS+s+1
B S 1 ba
S+s4+s+1 S+ LS +s+1
> MatExpTres == map(invlaplace, MatExpLap, s, t)
1o 1 1 A U | 1
) e + > cos(t) + 5 sin(t) sin(t) ) sin(t) ) cos(t) + > e
MatExpTres := L sin(t) + 1 cos(t) — 1 e’ cos(?) 1 cos(t) — 1 e '+ — sin(¢) 30
atExpTres .= ) 5 > ) > 5 30)
L cos(t) + L e — 1 sin(¢) -sin(t) —e  — 1 sin(¢) + — cos(#)
2 2 2 2 2 2
> evalm»(MatExp)
1 e+ 1 cos(t) + 1 sin(¢)  sin(t) 1 sin(¢#) — — cos(t) + 1 e’
2 2 2 2 2 2
LIRS TNV T RSSO NI |
) sin(#) + ) cos(?) ) e cos(?) ) cos(?) ) e + ) sin(¢) 31)
1 1 1 i 1 1 1
5 cos(t) + ) e ) sin(tz) -sin(t) ) e ) sin(t) + ) cos(?)
;> restart
> Sist = a’if x t),1t) =x[3] 1), diff (x[2](2),t) = ), diff (x[3]1(¢),t) =-10-x[1](¢) +4
dlﬁ‘ (x[4](t),t) =4-x[1](¢) —4-x[2]( ) stt[ 1; Slst[ ] Slst[3] Sist[4]
d
Exl(t) =x;(1)
d
Exz(t) :)(?4(!)
4 =-10 4
dr x;(2) = -10x,(2) +4 x,(¢)
d
Ex4(t) =4 x,(1) —4 x,(1) 32)
> Cond :==x[1](0) = %,x[Z](O) =2,x[3](0) =0,x[4](0) =0
Cond:=xl(0)=%,x2(0)=2,x3(0)=O,x4(0)=0 33)
(> SolPart == dsolve( {Sist, Cond?}) : SolPart[1]; SolPart[2 ]
x, (1) = % cos(ﬁt) + 14—5 cos(Z\/?t)
32 2
X, (1) = E cos(\/?t) - E cos(2\/?t) (34)




> plot([rhs(SolPart[1]), rhs(SolPart[2])],t=0..10)

2,

=> plot([rhs(diff (SolPart[1], t)), rhs(diff (SolPart[2],t))],t=0..10)
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:> restart
> Sist = dzﬁ” x[11(1), 1) =x[3] 1), diff (x[21(¢), 1) = ), diff (x[31(¢), ) =-10-x[1](¢) + 6

)
dlﬁf x[4](2), 1) =6-x[1](2) —6-x[2]( ) stt[ IK Slst[ ] Slst[3] Sist[4]
d

E xl(t) :x3(t)
0 =x(0)

% X;(2) = -10x,(2) + 6 x,(?)
d

47 %0 =6x,(1) —6.x,(1) 35)

> Cond = x[1](0) =3,x[2](0) =2,x[3](0) =0, x[4](0)
Cond :=x,(0) =3, x,(0) = 2 x3(0) =

(> SolPart == dsolve({Sist, Cond?}) : SolPart[1]; SolPart[2 ]

=%(m+2) IOCos(\/S—I—Zm )—I-?\/_(—
+JT0) cosl 8—2mt)—;—0(m+2) (3

6 4,(0)=0 (36)




+2J710) V10 cosl 8+2mt)—83—0(8—2m)m(—2

+VT0) cosly8 =210 ¢)
=1—(7)(m+2 10 cos<\/8+2\/_t>+%m(—2 (37
+J10) cos(/8 =210 1) — % +2) (8
+2J70) V10 cosl 8+2mz)—% (8—2y10) V10 (-2
| +JT0) cos(\/8—2m ()
> plot([rhs(SolPart[11]), rhs(SolPart[2])],¢t=0..10)

Wiy

=> plot([rhs(diff (SolPart[1], t)), rhs(diff (SolPart[2],t))],t=0..10)
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