[> restart:with(linalg):

\ 4

\ 4

Ejercicio 1

La matriz del sistema de EDOs es:

> M:=matrix(2,2,[[1,11.[4.-21D:

1 1

4 -2

> ei genvectors(M);

3 {[r -4 flf[2n {21 ]}]

Sistema fundamental de soluciones:
> vi:=t->[1,-4]*exp(-3*t);
vl=t—[1, —4]e_3t
(> v2: =t->[1,1]*exp(2*t);
v2:.=t—[1,1] g2t

Soluci()n general:
> r:=t->C[1]*v1i(t)+C[2]*Vv2(t);
r=t—C,vi(t) +C,v2(t)

é:omprobaci()n:
> evalm(diff(r(t),t)-M&*r(t));

[0 0]

Ejercicio 2
[> restart:with(linalg):

La matriz del sistema de EDOs es:
> M:=matrix(3,3,[[-4.1,1],.[1,5,-1].[0,1,-311);

-41 1
M= 15 -1
01 -3

[> eigenvectors(M);

[-3af[ronjl[s1 {18 1]j}[-41{ 10 -11]]]

Sistema fundamental de soluciones:
> v1:=t->[10,-1,1]*exp(-4*t);

vl:=t—[10, -1,1]e™*
> v2:=t->[1,8,1]*exp(5*t);
v2:=t—[1,8,1]€"
[> v3:=t->[1,0,1]*exp(-3*t);
v3:=t—[1,0,1]e"3"

Solucion general:
r> r:=t->C1*v1(t)+C2*v2(t)+C3*v3(t);

(1.1)

(1.2)

(1.3)

(1.4)

(1.5)

(1.6)

(2.1)

(2.2)

(2.3)
(2.4)

(2.5)



| r:=t—C1vi(t) +C2v2(t) +C3v3(t) (2.6)
Comprobacion:
> evalm(diff(r(t),t)-M&*r(t));
[000] (2.7)
golucién particular tal que x(0)=4,y(0)=3,z(0)=3.
> evalm(r(0)-[4,3,3]);
[10C1+CZ+03—4 -C1+8C2 -3 Cl+C2+C3—3] (2.8)
> Sl1l:=convert(evalm(r(0)-[4,3,3]),set);
i S1:={-C1+8C2—-3,C1+C2+C3—-3,10C1L+C2+C3—4} (2.9)
> solve(S1,{C1,C2,C3});
YL M-}
_ {01_9,02_18,(:3_2} (2.10)
La solucion particular es
> rp:=t->1/9*v1(t)+7/18*v2(t)+5/2*v3(t);
—r L T S
] rp:=t— 9 vi(t) + 18 v2(t) + > v3(t) (2.11)
Comprobacion:
> evalm(diff(rp(t),t)-M&*rp(t));
rp(0);
[000]
L [4,3,3] (2.12)
Y Ejercicio 3
[> restart:with(linalg):
La matriz del sistema de EDOs es:
> M:=matrix(3,3,[[-3,1,0],[2,-4,0],[0,0,-5]1D);
-3 1 0
M:=| 2 -4 0 (3.1)
0 0 -5
> eigenvectors(M);
[-2,1,{[1 1 o]}],[—5,2,{[o 0 1],[1 -2 o]}] (3.2)
Sistema fundamental de soluciones:
> vi:=t->[1,1,0]*exp(-2*t);
i vli:=t—[1,1,0]e?" (3.3)
[> v2:=t->[0,0,1]*exp(-5*t);
i v2:=t—[0,0,1]e"" (3.4)
[> v3:=t->[1,-2,0]*exp(-5*t);
i v3:=t—[1, -2,0]e " (3.5)
Solucion general del sistema homogéneo asociado:
> rh:=t->C1*v1(t)+C2*v2(t)+C3*v3(t);
(3.6)



| rh:=t—C1v1l(t) + C2 v2(t) +C3v3(t)
Comprobacion:
> evalm(diff(rh(t),t)-M&*rh(t));

[000]

golucién particular del homogéneo tal que x(0)=1,y(0)=2,z(0)=3:
> evalm(r(0)-[1,2,3]);

| -141(0) -2+r(0) -3+1(0) |

> evalm(diff(rhp(t),t)-M&*rhp(t));
rhp(0);

(00 0]
{?T”'ﬁ_’ii}

E/Iatriz fundamental
> concat(vli(t),v2(t),v3(t));

-2t -5t

e 0 e
e—2t 0 _2e—5t
0 e° 0

[> Phi:=t->concat(v1(t),v2(t),v3(1t));
@ :=t—linalg:-concat(v1(t), v2(t), v3(t))

> Phi(t);
o2t o5t
e 2t g _pgSt
0 e” 0
> inverse(Phi(t));
2 1
0
32t gg2t
1
0 0 —e"St
1 1
- 0
3¢5t 3¢5t

> F: =t->[3*t,exp(-t) ,f"2—t] ;
i F:=t>[3t e £ —t]
[> v:=evalm(inverse(Phi(t))&*F(t));

:> solve(convert(evalm(r(0)-[1,2,3]),set),{C1,C2,C3});
> rhp:=t->-2/9*v1(t)+2/9*v2(t)+3*v3(t);
rhp:=t— —% vl(t) + % v2(t) +3v3(t)

(3.6)

(3.7)

(3.8)

(3.9)

(3.10)

(3.12)

(3.12)

(3.13)

(3.14)

(3.15)



Y

t 1 e " —t t 1 e
. L1 _ = £ 3.16
e2t T3 g2t Bt 5t 3 -5t (3.16)
> Int(v[1],t)=int(v[1],t);
Int(v[2].)=int(v[2],1);
Int(v[3],t)=int(v[3],1);
2t 1 e t 1 1 4
<4 = L |dt= - +=e
[ e—2'[ 3 e—2t ] e—Zt 2 e_2t 3

-t ,_ 1 7-35t+25¢
o5t 125 o5t

t 1 et 1t 1 1, 4
— == |dt== — — = (&) 3.17

> ;impl ify‘(evalm(Ph 1(OD&*[Int(v[1],.),int(v[2],),int(v[3].D]D)

6, 27 1 -+ 3 21 1 « ¢ 7 1

[—p—+—é—h—+—é————w—€ (3.18)

5 50 4 5 50 2 125 25 5
> rp:=t->[ (6/5)*t-27/50+(1/4)*exp(-t), (3/5)*t-21/50+(1/2)*exp
(-t), 7/125-(7/25)*t+(1/5)*t"2];

rp::t%[gt—g+le_t,it—£+le_t L_lt+ltz}

5 50 4 5 50 2 125 25 5 (3.19)

"> eval m(difF(rp(t) ,t)-M&*rp(t)-F(t));
[000] (3.20)
E)tro camino para encontrar la solucién particular del sistema:
> evalm(inverse(Phi(t))&*F(t));
t 2 -t
—1 t

2t 1 e t 1 e
— + = - = — 3.21
o2t 3 @2t g5t o5t 3 5t ‘ (3.21)

> rp2:=t->simplify(evalm(Phi(t)&*map(int,evalm(inverse(Phi(t))
&*F(t)),1)));

| rp2:=t—simplify(evalm(®(t) &* map(int evalm(linalg:-inverse(®(t)) &*F(t)),t))) (3.22)
[> rp2(t);

6, 2r 1 +3, 21 1 .« 7 7, 1p
[ 5' 750 " 4° 5750 2% 15 25'TE! ‘ (3.23)
> evalm(map(diff,rp2(t),t)-M&*rp2(t)-F(t));
[000] (3.249)
golucic’)n general del sistema:
> r:=t->evalm(rh(t)+rp(t));
i r:=t—evalm(rh(t) +rp(t)) (3.25)
> evalm(map(diff, r(t),t)-M&*r(t)-F(t));
(00 0] (3.26)
Ejercico 4



> restart:with(linalg):

> eigenvectors(M);

[> M:=matrix(4,4,[[1,1,0,0],[4,-2,0,0],[0,0,-3,11,[0,0,2,-41D);

1 1 0 O
4 -2 0 O
0 0 -3 1
0 0 2 -4

[-51{[oo1 2]} [-20{[oo11]}[-31{[1-400]}] |21

>

{[r10o0]j

(> r:=t->[0,0,1,1]*exp(-2*t)*C1+[1,-4,0,0]*exp(-3*t)*C2+[1,1,0,

O] *exp(2*t)*C3+[0,0,1,-2]*exp(-5*t)*C4;
r:=t—[0,0,1,1]e2'CL+[1,-4,0,0]e3'C2+[1,1,0,0]e*'C3 +[0,0, 1,

-2]e°'ca

> evalm(diff(r(t),t)-M&*r(t));

[0000|

(4.1)

(4.2)

(4.3)

(4.4)



