[> restart:with(linalg):

Y Ejercicio 1

La matriz del sistema de EDOs es

4 -20
M= 1 41
-3 01
\:/ector de terminos independientes:
> [0,t,2];
[0,t,2]

Soluciones del sistema homogéneo asociado:
> eigenvectors(M);

Sistema fundamental de soluciones
> [2,1,-3]*exp(3*t);

(2,1, -3]¢€%
> [1,1,-3]*exp(2*t);

[1,1, -3]¢€*
> [-1,0,1]*exp(4*t);

[-1,0,1]¢"

Matriz fundamental del sistema

exp(4*t));
g3t g2t At
o) :=| & & 0
L33t 32t Qi
@élculo de la solucion particular del sistema:
> v:=evalm(inverse(Phi(t))&*[0,t,2]);
2t 2t 2 3t

e3 t e3 t eZ t eZ t e4t

V=

> M:=matrix(3,3,[[4,-2,0]1,[1,4,1],[-3.0,11D):

22{[11 -8l {arq[-1o1]i}[a1{[21 -3]}]

> Phi(t):=concat([2,1,-3]*exp(3*t),[1,1,-3]*exp(2*t),[-1,0,1]*

> Int(v[1].t)=int(v
Int(v[2].=int(v
Int(v[3],=int(v

I

Solucioén particular del sistema

[1].1);
[2].1);

3],1);
2t 2 2 4+3t
S S |dt=-%
(eSt e3tj 9 g3t
t 2 1 542t
(“7f—7i]m:z' o
€ €

(1.1)

(1.2)

(1.3)

(1.4)
(1.5)

(1.6)

(1.7)

(1.8)

(1.9)



> x;::S;mpl ify(evalm(Phi(D)&*[int(v[1],t),int(v[2],t),int(Vv[3],
t >

] 23 1 13 1 85
T 144 " 12 3 6 48
Etomprobacic’m:

> evalm(diff([x[1],x[2],x[3]1].t)-M&*[x[1],%x[2],x[3]1]1-[0,t,2]);

Y Ejercicio 2
[> restart:with(linalg):

La matriz de coeficientes del sistema es:
> M:=matrix(3,3,[[1,-3,-3].[-1,-1,-1],[1,5.,51D);

1 -3 -3
M:=| -1 -1 -1
1 5 5
EI vector de términos independientes es:
> [4,t,1];
(4,1, 1]

> ei genvectors(M);

0.2 4[0 -1 2 fjl{rafe -1 fifl4n{[-101]}]

gistema fundamental de soluciones:
> [-1,0,1]*exp(4*t);

] [-1,0,1]¢€"
[> [0,-1,1]*exp(0);
| [0, -1,1]
> [1,-1,1]*exp(t);

[1,-1,17¢€

E/Iatriz fundamental del sistema:
> Phi(t):=concat([-1,0,1]*exp(4*t),[0,-1,1]*exp(0),[1,-1,1]*exp

(©):
_e4t 0 et
®(t):=| 0 -1 -é
e4t 1 et

éélculo de la solucion particular del sistema:
> v:=evalm(inverse(Phi(t))&*[4,t,1]);
t 1 S t
vi=| T 92t 4+
e e e e

(> Int(v[1].)=int(v[1].t):

Int(v[2],t)=int(v[2],1);
Int(v[3],t)=int(v[3],D);

1
t t ot (1.10)

[000] (1.11)

(2.1)

(2.2)

(2.3)

(2.4)

(2.5)

(2.6)

2.7)

(2.8)



\ 4

[( t +L)dt:_iﬂ

F G4t 16 o4t
J(—S—Zt)dt:—5t—t2
[(%+itjdt=-6ft (2.9)
e e e

Soluci()n particular del sistema:
> x;zzlgmpl ify(evalm(Phi(D)&*[int(v[1].,t),int(v[2],t),int(Vv[3],
t ;
91 3 101 25

S22 2t 46ttt - — 2t f (2.10)

X=1 "1 a4 16 4

§omprobacién:
> evalm(diff([x[1].x[2]1,x[31]1,t)-M&*[x[1],.x[2].x[311-[4.t.1]);

[000] (2.11)

Ejercico 3

> restart:with(linalg):
> M:=matrix(3,3,[[1,-3,-3],[0,1,0],[0,3,4]11);

1 -3 -3
M={0 1 0 (3.1)
0 3 4
\:/ector de términos independientes:
> [5,t72,t-1];
(5, t—1] (3.2)

> eigenvectors(M);
(L2 {[o -1 1)[100[}[41{[-101]} (3.3)

Sistema fundamental de soluciones:

[0, -1,1]¢€" (3.4)
> [1,0,0]*exp(t);
[1,0,0]¢€" (3.5)
(> [-1,0,1]*exp(4*t);
[-1,0,1]€* (3.6)

E/Iatriz fundamental del sistema:
> Phi(t):=concat([0,-1,1]*exp(t),[1,0,0]*exp(t),[-1,0,1]*exp(4*
);

O(t):=| -0 0 (3.7)




Calculo de la solucion particular del sistema:
> v:=evalm(inverse(Phi(t))&*[5,t"2,t-1]);
2 2 2
t 5 t t—1 t t—1
v=|-— —F—+—-+ — + 3.8
et et et et e4t e4t } ( )
> Int(v[1].t)=int(v[1].1):
Int(v[2].,t)=1nt(v[2].,.1);
Int(v[3].,t)=1nt(Vv[3].,.t);
(_t_z] _2 +2t+t
et
[% t_t+t Jdt__7+3tt+t
Jle e e
2 2
t t—1 1 -5+12t+8t
— + dt=-—- (3.9)
_ (&t )y oo
Solucion particular del sistema:
> x:=simplify(evalm(Phi ()&*[int(v[1],t),int(v[2].t),int(v[3],
B1);
.22 21, 3. ., ,. o 69 13 3 2
x_[ 3 g =4t 22tt32+8t+4t (3.10)
Comprobacmn
> evalm(diff([x[1].x[2].x[31].t)-M&*[x[1],x[2].x[3]1]1-[5.t"2,
t-11);
(00 0] (3.11)
Y Ejercicio 4
La matriz del sistema de EDOs es
> M::matrix(ssss[[_zs_lso],[05150]5[3,1,1]]);
-2 -10
M:=| 0 10 (4.1)
3 11
i/ector de términos independientes:
> [0,t,2];
! [0,1,2] (42)
Soluciones del sistema homogéneo asociado:
> eigenvectors(M);
[-21{[-101]}[r2{[o0o1][1-30]} (4.3)
Sistema fundamental de soluciones
> [0,0,1]*exp(t);
i [0,0,1]¢€' (4.4)
> [1,-3,0]*exp(t);
| [1,-3,0]¢ (4.5)
> [-1,0,1]*exp(-2*t);




i [-1,0,1]e"2" (4.6)
Matriz fundamental del sistema

> Phi(t):=concat(][0,0,1]*exp(t),[1,-3,0]*exp(t),[-1,0,1]*exp
(-2*1));

0 et _e—2t
D(t):={ 0 -3¢ 0 4.7)
et 0 e

(> evalm(Phi(t)&*[C1,C2,C3]):
e'c2—e2'c3 -3é'c2 dcl+e?cs | (4.8)

E:élculo de la solucion particular del sistema:
> v:=evalm(inverse(Phi(t))&*[0,t,2]);

1 t
vi=| o 7t - _E——Zt\ (4.9)

> Int(v[1],)=int(V[1],1);
Int(v[2],)=int(v[2],.0);
Int(v[3],)=int(v[3],1);

e
(e
s )% 3 ¢
1t \,_ 1 -1+2t
J( ; e_zt]dt— 7 —on (4.20)

Solucic’)n particular del sistema:
> x;::S;mpl ify(evalm(Phi(D)&*[int(v[1],t),int(v[2],t),int(Vv[3],
t ;

1,1
ottt t (4.11)

@omprobacic’m:
> evalm(diff([x[1].x[2].x[3]1]1.t)-M&*[x[1].x[2].x[3]11-[0.t.2]);
[000] (4.12)




