:> restart
> SiStema = dl:]f‘f(yl(X),X) :yz(x), di}.(f(yZ(x)ax) ZJ’3(X), dlff(ys(X)’X) :_4'y1(x) +4y2(-x)
+y;(x) : Sistema,; Sistema,; Sistema,

d
. Y1 (x) =y,(x)

d
ayz(x) =y3(x)

d
ar

_> Solucion := dsolve( {Sistema}) : Solucion,; Solucion,; Solucion,

(x) = ‘4)/1()6) +4y2(x) +y3(x) @

y(x)=_Cle — % C2e P+ % C3e”

y(x)=_Cle'+ C2¢* + _C3¢™
(x)=_Cle" =2 _C2¢ +2_C3¢&™ )
[ > 44 := array([[0, 1,01, [0,0,1], [-4,4,11])
010
AA=| 0 0 1 3)
-4 4 1
[ > Xcero == array([K,, Ky, K3))
Xcero = [ K1 K2 K3 ] 4
;> with(linalg) :
> MatExp = exponential(AA, x)
i -2x ix_i 2xi2x_i 2xi2x_ix L -2x
66 +3e 2e 4e 4e 4e 3e+12
MatExp = | -&*+ % e — % e " % e 2+ % e % e’ — % e — % e 2" 5)
4 2 2y 2x 2x -2x 1 -2« 2x |
J— = _2 _ - [
3 e + 3 e € € € 3 e T+e 3 €
[ > MatExp[2,3]
] % er_ % ex_ % e—2x (6)
> MatExp[3,1]
4 & 2 2x 2x
St = e -2
3 e + 3 e e @)

®




[ L e2x+ i e ¥ — i e—2x L e—Zx_ L er L e—2x_ 1 g L er
6 3 2 4 4 4 3 12
_ _"2x i —x_i 2x i -2x i 2x i —2x_i —x_i 2x
MatExplInv := e —|—3e 3e 2e —|—2e 2e 3e 6e
4 2 o2x -2x -2x 2x 1 ox -2x |
—_ = _2 — - -
3 e+ 3 € e € 3 e +e 3 €
[ > Ident := simplify(evalm( MatExp &* MatExplnv))
1 00
Ident:=| 0 1 0
001
> DerMatExp = map(diff, MatExp, x)
2x i x_i -2x i -2x i 2x i 2x_i x_i -2x
e+ 3 € 3 e ’ e T+ 5 € ; € 3 € 5 €
DerMatExp - i & + 2 e—2x_ze2x e2x_e—2x i e—2x+62x_ i &
3 3 3 3
4 « 4 -ox 2x 2x -2x 2 -2ox 2x I«
— ¢ — = —4 2 2 - 2 —
3 € 3 € € + 3 e T+ 3 €
B ProdAAMatExp = evalm( AA &* MatExp)
2x i x_i -2x i -2x L 2x i 2x_i x_i -2x
e+ 3 € 3 e > e T+ > € 5 € 3 € 5 €
ProdAAMatExp — i ex+ 2 —2x_262x er_e—Zx L e—2x_|_62x_ i &
3 3 3 3
4 x 4 2« 2x 2x -2x 2 2x 2x |
— ¢ — = —4 2 2 -= 2 —
3 € 3 e e e +2e 3 e "+2e 3 €
[ > CeroCero = evalm( DerMatExp - ProdAAMatExp)
00O
CeroCero:=| 0 0 0
00O
[ > Identidad = map(rcurry(eval, x =0"), MatExp)
1 00
Identidad =1 0 1 0
001
> soL = simplify(evalm( MatExp &* Xcero)) : yy,(x) =SOL; yy,(x) =SOL; yy;(x) =SOL,
1 -2 4 1 2 1 2 1 -2 1 2 1
yyl(x)=gKle x+?Klex—3Klex+ZKzex—ZKze x+zK3ex—?K3ex
-|-LK3 e 2"
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4 1 -2x

yyz(x)=—Klezx—l——K A
3 € —— K e —|—L -
_LK -2x : | 2Kze X+LK62X+L
" y Kooty K- ke
yy3(X)=iK S+ Ko
3 1 3K1€ X_9K 2x 2
(e HK e =K 2x 1
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;K ad)



