> restart

> Sistema = diff (Ve(t), t) =-10-Ve(t) — 10-11(¢) +120-cos(120-Pi-¢t), diff (1l(1), t) = %
Ve(t) — l?)—O-II(t) : Sistemal| 1]; Sistema[2]
% Ve(t) =-10 Ve(t) — 10 II(¢) + 120 cos(120 m¢)
d 1 3
— II(t) = — ——1I
I & (1) 10 Ve(t) 10 (1) @
> AA = arra ( [-10,-10] 13 )
' 4 T 1100 10
-10 -10
A4=| 1 3 @)
10 10
_> Xcero = array([0,0])
Xcero .= [ 00 ] 3)
(> BB := array([120-cos(120-Pi-¢), 01])
BB :=[ 120 cos(120 ¢) 0 ] @)
;> with(linalg) :
> MatExp = exponential(AA, t) : evalf (%, 2)
10e7 101 _ 001 o 0201 11100 g g o020
. ) . . 5)
~0.011 e " +0.011 e %% -0.01e """+ 1.0
B SolHom = evalm(MatExp &* Xcero)
SolHom:=| 0 0 | (6)
> MatExpTau = map(rcurry(eval, t =t — tau), MatExp) : evalf (%, 2)
1.0 e_lo't—’—]O'T—O.Ol 6—0.20t+0.20‘c 1.1 e_lo'l+10'T—1.l e—0.201+0.201: ;
-0.011 e—lO.t+ 10.T+ 0.011 e—0.20t+0.20‘r -0.01 e—lO.t-l— 10.’c+ 1.0 e—O.20t+0.20’|: ( )
_> BBtau == map(rcurry(eval, t =tau), BB)
BBtau:=| 120 cos(1207) 0 | ®)

_> ProdTau == evalm(MatExpTau &* BBtau) : evalf (%, 2)
[120. (1.0 7' 10T —0.01 ™20/ 920%) ¢05(370. 1), 120. (-0.011 ¢ 1%/ 107 ©)

> SolNoHom = map(int, ProdTau, tau=0 ..t) : Vc(t) =evalf (SolNoHom[ 1], 2); II(t)
= evalf (SolNoHom([2], 2)

Ve(t) = -0.0090 e
i 1I(1) =0.000090 &'
> plot(SolNoHom[1],t=0..0.1)

1014032 5in(370. ) + 0.0085 cos(370. 7)

— 0.000085 cos(370. ¢) +0.0000024 sin(370. ¢) (10)




0.3
0.2

0.1

-0.11

-0.21

-0.31

> plot(SolNoHom[21],t=0..0.2)

0.02

0.0

.06

0.0§




0.00015 ” ”

0.00010 m ” ” n ” n

0.00005

0.00005 U U U U U

=> restart

> Sist == diff (x[1](¢), t)

_ (=k[1]=K[2]) k[2] :
S S 210, diff (1210, 0
— % x[2](¢) : Sist[1]; Sist[2]; Sist[3]; Sist[4]
%xl(t)=v1(t)
% X, (1) = v, (1)
d ('kl_kz) x, (1) ky x5 (1)
& v (1) = M + M
d B ky x, (1) ky x, (1)
a T T

> Xcero = array( %, %, 0, OD

=v[1](2), diff (x[21(1), t) =v[2](2), diﬁ’(V[l](t]gfzt)]

TR

an

(12)



Xcero :Zl RS 0 0] 12)

k=4
ky =2
M, =1
M, =1 13)
;> with(linalg) :
(-k[1]—k[2]) K[2] k[2] k[2]
> AA = 1 1 _
array( | 10,0.1,03, 10,0,0,1, | =411 L o 0| [ PEL - Lo,
o]
0 010]
0 001
AA = (14)
-6 200
2 -200
> MatExp = exponential(AA, t) : evalf (MatExp[1,1],2)
i 0.15cos(1.1¢7) +0.88 cos(2.6¢) +0.017 Isin(1.1 7) 15)
> SolPart = evalm(MatExp &* Xcero) : x[1](t) =evalf (SolPart[1],2);x[2](¢)
= evalf (SolPart[2],2)
x,(2) =0.051 cos(1.17) +0.052 cos(2.6 ¢) +0.0017 I'sin(1.17)
x,(2) =0.13 cos(1.1¢) —0.022 cos(2.6 ¢) +0.0017 Isin(1.1¢) (16)

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




0.107

0.08

006
0.04;
0.02; /\
N 1\ \ |
, 4 6 8 10

t

-0.02

-0.04

-0.06

-0.08

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




0.10+

0.05

-0.051

-0.10

=> restart

(-k[1]—k[2])
M[1]
_ k2]
M[2]

x[1]1(z) +

k(2]

] 210, dif (210, 0

x[2](¢) : Sist[1]; Sist[2]; Sist[3]; Sist[4]

> Xcero := army(

1 1
0700}

%xl(t)=v1(t)
% X, (1) = v, (1)

d (‘kl_kz) x, (1) ky x5 (1)
& v (t) = M + M
d . ky x, (1) B ky x, (1)

a T, M,

> Sist == diff (x[11(2), t) =v[1]1(2), diff (x[2](2), ) =v[2](2), diff (v[1](2), 1)

K[2]
m[21

[11(2)

a7y

(18)



Xcero :Zl RS 0 0] (18)

ky =2
ky =4
M =1
M, =1 19)
;> with(linalg) :
— (-k[1]—k[2]) K[2] k[2]  k[2]
> Ad = array(| 10,0,1,01,10,0,0, 1), | AL L 0,0 [ ISP o,
o]
0 010]
0 001
AA = (20)
-6 400
4 -4 00
> MatExp = exponential(AA, t) : evalf (MatExp[1,1],2)
i 0.41 cos(0.95¢) + 0.61 cos(3.0 1) (21)

> SolPart = evalm(MatExp &* Xcero) : x[1](t) =evalf (SolPart[1],2);x[2](¢)
= evalf (SolPart[2],2)
x,(2) =0.089 c0s(0.95¢) +0.013 cos(3.0 7)

x,(1) =0.11 cos(0.95 £) — 0.011 cos(3.0 ) 22)
[> plot(SolPart[1],t=0..10)




0.107

0.08

0.06

0.04+

0.02 1

-0.02

-0.04 1

-0.06

-0.08 1

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




0.10

0.05 1

-0.05

-0.10

=> restart

(-k[1]—k[2])
M[1]

_ k2]

M[2]

x[1]1(z) +

k(2]

] 210, dif (210, 0

x[2](¢) : Sist[1]; Sist[2]; Sist[3]; Sist[4]

> Xcero := army(

1 1
0700}

%xl(t)=v1(t)
% X, (1) = v, (1)

d (‘kl_kz) x, (1) ky x5 (1)
& v (t) = M, + M
d . ky x, (1) B ky x, (1)

a T, M,

> Sist == diff (x[11(2), 1) =v[1]1(2), diff (x[2](1), t) =v[2](2), diff (v[1](2), 1)

K[2]
m[21

[11(2)

(23)

(24)



Xcero:=| —— L 0 O] 24

> k[1]:=4k[2]:=2; M[1] := 1; M[2] :=

ky =
k, =
=1
M, =2 (25)
:> with(linalg) :
> Ad = array(| 10,0,1,01,10,0,0, 1}, (‘k[”[_l]k[z]) , Ak4[[21]] 0.0] | A/;[[zz]] - z\k}[zz]] 0,
Jl)
0 010]
AA = o 0ot (26)
-6 200
1 -1 00
=> MatExp = exponential(AA, t) : evalf (MatExp[1,1],2)
i 0.072 cos(-0.75¢) +0.89 cos(2.4 1) 27)

> SolPart = evalm(MatExp &* Xcero) : x[1](t) =evalf (SolPart[1],2);x[2](¢)
= evalf (SolPart[2],2)
x,(2) =0.041 cos(-0.75 1) + 0.055 cos(2.4 )

x,(1) =0.11 cos( -0.75 1) — 0.0098 cos(2.4 ) (28)
[> plot(SolPart[1],t=0..10)




0.107
0.08 1

0.06

0.04
0 T T

IV 2 v «] Ve[ s\ ] 10
-0.021 !
004]
006]
008]

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




0.101

0.051

-0.051

-0.10+

=> restart

(-k[1]—k[2])
M[1]

_ k2]

M[2]

x[1]1(z) +

k(2]

] 210, dif (210, 0

x[2](¢) : Sist[1]; Sist[2]; Sist[3]; Sist[4]

> Xcero := army(

1 1
0700}

%xl(t)=v1(t)
% X, (1) = v, (1)

d (‘kl_kz) x, (1) ky x5 (1)
& v (t) = M, + M
d . ky x, (1) B ky x, (1)

a T, M,

> Sist == diff (x[11(2), 1) =v[1]1(2), diff (x[2](1), t) =v[2](2), diff (v[1](2), 1)

K[2]
m[21

[11(2)

(29)

(30)



1 1
Xcero.—l 0 10 0 0] 30)

;> with(linalg) :
> A4 = array(

dJl)

[0,0,1,0],[0,0,0, 1],

1
=
p—
|
fan
\S]
Kan
\S]
=
()
—
fan
\S]
fan
[\

0
0
-3

AA =

010 ]
00 1
100

(32)

2 -200
> MatExp = exponential(AA, t) : evalf (MatExp[1,1],2)
0.33 cos(¢) +0.67 cos(2. 1) 33)

=> SolPart == evalm(MatExp &* Xcero) : x[1](t) =evalf (SolPart[1],2);x[2](¢)
= evalf (SolPart[2],2)
x,(2) =0.067 cos(z) +0.033 cos(2. ¢)

x,(2) =0.13 cos(z) —0.033 cos(2. ?) (34)
[> plot(SolPart[1],t=0..10)




0.107

0.051

-0.05-

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




0.107

0.05

-0.05
-0.10

-0.154

| > restart
> Sist == diff (x[1](¢), )
(-k[1]—=k[2])

=v[1](2), diff (x[2](2), 1) =v[2](2), diff (v[11(2), ?)

M[1]

_H2]
M[2] x[2](2)

> Xcero := army(

A1) + P w210 dif 121000
»Sist[1]; Sist[2]; Sist[3]; Sist[4]
%xl(t) =v,(?)
) =n(0)
4 (-h—k)x () k)
(0= I =
d kle(t) kzxz(t)
— vz(t) = —
a M, M

1 1
0700}

K[2]
m[21

[11(2)

(35)

(36)



Xcero :Zl RS 0 0] (36)

k=4
ky =2
M, =1
M, =1 37
;> with(linalg) :
(-k[1]—k[2]) K[2] k[2] k[2]
> AA = 1 1 -
array( [0.0,1,01,10,0,0, 1, | =1 L ,0,0}, [ AT MO
o]
0 010]
0 001
AA = (38)
-6 200
2 -200
> MatExp = exponential(AA, t) : evalf (MatExp[1,1],2)
i 0.15cos(1.1¢7) +0.88 cos(2.6¢) +0.017 Isin(1.1 7) 39)
> SolPart = evalm(MatExp &* Xcero) : x[1](t) =evalf (SolPart[1],2);x[2](¢)
= evalf (SolPart[2],2)
x,(2) =0.051 cos(1.17) +0.052 cos(2.6 ¢) +0.0017 I'sin(1.17)
x,(2) =0.13 cos(1.1¢) —0.022 cos(2.6 ¢) +0.0017 Isin(1.1¢) 40)

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




0.107

0.08

006
0.04;
0.02; /\
N 1\ \ |
, 4 6 8 10

t

-0.02

-0.04

-0.06

-0.08

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