> restart
>

3) DADO EL SISTEMA, Y CON LAS CONDICIONES INICIALES DADAS:
>

d = —
& x(t) =x(t) —y(t) +2z(1)
d . -2¢
Ey(l) =-x(t) +y(t) +z(t) +2¢
% z(t) =x(t) +y(t) —z(t) +e>'
=>
i x(0) =3
y(0)=-4
i z(0) =6
=RESOLUCION POR MATRIZ EXPONENCIAL
>
(> A4 = array([[1,-1,1], [-1,1, 1], [1, I,-1]1])
1 -1 1
AA =1 -1 1 1
1 1 -1

> BB = array(|0,2 e_Zt, e_St])
BB:= [ 0 2¢? e‘“]
> Condlni = array([3,-4, 6])
Condlni=={3 -4 6 |
> CondPara = array([C[1], C[2], C[3]])
CondPara :Z[ ¢, G G ]

> with(linalg) :

> det(AA)
i -4
> MatExp = exponential(AA, t)
R I YR N VRN I S TR A
3e-|—26—|-6e 26+3e+6e 3e 3
I R N YN ST S T I S 21 2 1+ 1 -2
MatExp = 5 +3e+6e e+ e +—e¢ ;¢3¢
iel—ie_zt iet_ie—2t ée—zz_i_iet
3 3 3 3 3 3
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> MatExpTau = map(rcurry(eval, t =t — tau'), MatExp) :

> ComprobacionUno = map(rcurry(eval, t =0"), MatExp)

1 00
ComprobacionUno:=| 0 1 0 &)
001
(> SolGralHom = evalm(MatExp &* CondPara) : SGH [1] :== simplify(x
—SolelHom[l]) SGH[2] = simplify(x =8olGralHom[2]); SGH[3]
= simplify(x =SolGralHom[3]);
1 1 1 1 2t , 1 | -2¢
SGH, :=x,(t )=? Cle +3 Cle +g Cle —3 C,ye +? C,e +g Cye
1 1 -2t
+ ? C3 e — ? C3 e
SGH, =x,(1) = -~ C, &'+ L C e+ L Ce 1 d++c e+ ce?
2 2 2 1 3 1 6 1 3 2 2 2 6 2
1 1 -2t
+ ? Cse 3 Cse
RPN IUVIN EON YR IDNI I R PRI
I SGH, = x4(1) 3C16 3C +3Ce 3C +3C 3C3e (10)
> SolPartHom = evalm(MatExp &* Condlni) : SPH[1] = x[1](¢) =SolPartHom[1]; SPH[2]
= x[2](¢t) =SolPartHom|[2]; SPH[3] := x[3](t) =SolPartHom[3];
5 ¢+, 7 2t 13 -3¢
SPHlile(t)Z?e-i-E —?
_ _ T 20,5 ¢+ 13 oy
SPHZ:—Xz(Z‘) __E e +? e —?
SPH, :=x3(t)=%e +13—3 2 (11)
> CIH[1] == eval(subs(t=0,SPH[1])); CIH[2] := eval(subs(t=0,SPH[2])); CIH[3]
= eval(subs(t=0, SPH[3]))
CIH, =x,(0) =3
CIH, = x,(0) = -4
CIH, = x,(0) =6 12)
[ > CondIni[1]; CondIni[2]; CondIni[3]
3
-4
i 6 13)
> BBtau := map(rcurry(eval, t =tau'), BB)
BBtau:=| o 22 7| (14)
[ > evalm(BB)
[0 2672 | (15)

> ProdTau := simplify(evalm(MatExpTau &* BBtau)) : ProdTau[1]; ProdTau[2]; ProdTau[ 3]



Co4t+2r, 2 3t+e, Loor 01 a4nys 1 ro2g
e + 3 e + 3 e+ 3 e 3 e

%e—3t+t+e—4r+2t+%e—2t+%e—4r+t_%e—r—2t

2 —31:+t_£ -2t 2 -T—2t i -41+¢
I 3 € 3 e+ 3 € + 3 €

> IntTau == map(int, ProdTau, tau=0 ..t) : IntTau[1]; IntTau[2]; IntTau[3 ]
1 o2¢ 11 4 11 2/ 1 2/, 1 -3¢
4e+36e 366 —|—3e t+4e

11 L 2029 20 1 -2 1 -3¢

36e+4 366 +3 t—i—ze

£f i —21_2 -2t _i -3t
36«:-i-9e 3et 4e a7

> ComprobacionDos = map(rcurry(eval, t =0"), IntTau)

(16)

ComprobacionDos := [ 000 ] (18)

=> SolGralComp = evalm(SolGralHom + IntTau) : SolGral[1] = x[1](t) =SolGralComp[1];
SolGral[2] == x[2](t) =SolGralComp|2]; SolGral[3] == x[3](t) =SolGralComp[3 ],

SolGral, == x,(t) = (% e+ % RIS % e‘2f) C, + (_% eI % an % e—zz) C,+ (% o

‘”j C, + ( ; + =

1
3
1 —2I)C AL t+%e2t 29 2 -2

t4 — e !

2t 1 -2 |
e —I—ge )C2+(?e

.hl»—tl\),_.hv—t
(¢}

SolGraly = x5 (1) = (i e~ L e_ZZ) C,+ (i ¢ — ‘2’) C, + ( 2 L e’) c, 9

3 3
A1 04 20 2 21, 3 -3

I 36 e + 9 e 3 et 4 e

> SolPartComp = evalm(SolPartHom + IntTau) : SolComp[1] :
SolComp[2] := x[2](t) =SolPartComp[2]; SolComp[3] :
1 s 13 2¢ 89 24 1 -3¢
36T 4 T3 T Tye

13 24, 71 o 107 2, 1 -2¢ I -3¢

SolCompz:sz(t)Z——4 e+ — 36 __36 e —I——3 e t+—4 e

71+, 43 2t 2 24 3 -3¢

— e+ — - = t— — 2
36 e 9 e 3 e 4 © 20)

[ > ComprobacionTres := map(rcurry(eval, t =0"), SolPartComp)

+

x[1](¢) =SolPartComp[1];
x[3](¢) =SolPartComp][3]
2t

t

SolComp | :=x,(t) = ;

SolCompy := x;(t) =

ComprobacionTres := [ 3 -46 ] 21)
[ > + plot([SolPartComp[ 1], SolPartComp|2 ], SolPartComp[3]],t=0..1)



[ > AAA = map(rcurry(eval, t =0"), DerMatExp)

I -1
A44=| -1 1
I 1

[ > InvMatExp := map(rcurry(eval, t ='-t'), MatExp)

1
-1

20
10 1
0 T T T 1
0.2 0.4 0.6 0.8 1
t
_IO,
[ > DerMatExp = map(diff, MatExp, t)
» 1 ¢ 20 1 20 20, 1 ¢+ 1 -2
3 e t+e 3 e e + 3 e 3
I T SR T YR SR S YRR Y
DerMatExp .= | -¢ + 3 e 3 e 3 e +e 3 e
2 2, 1 4 2 2, 1 4
3 e+ 3 e 3 e 3 €

(22)
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24



lez+1 —21_'_%6% le—2t+1 _t+i62t%e_t—%62t

1 o 1 1 I BT o
InvMatExp _EeZt_i_?et_i_geZt ?et_i_?eZt_i_geZt ?et_?GZZ
Le—z_iezt 1 e—t_ie2t AGZZ-FLC_Z

3 3 3 3 3 3

=> AAAA = simplify(evalm(DerMatExp &* InvMatExp) )
1 -1 1

AAAA=| -1 1 1

1 1 -1

VvV Vv

VvV Vv
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a) OBTENER LA SOLUCION PARTICULAR UTILIZANDO dsolve

(24)

(25)

b) GRAFICAR LA SOLUCION DEL SISTEMA OBTENIDA EN EL INCISO [a)] (FUNCIONES

JUNTAS EN UN SOLO GRAFICO) CON UN INTERVALO 0<t<1

> restart

_ECUACIONES DIFERENCIALES EN DERIVADAS PARCIALES
>EDP—dzﬂ z(x,y),x$2) = 2-diff (z(x,y), x, y) +diff (z(x, ), $2) =

2
z(x,y)—z( ))+—z(xy> 0
0

0 il
EDP:=— o ar Z
=> SolGral = pdsolve( EDP)

i SolGral .=z(x,y)= FIl(y+x)+ F2(y+x)x
(> SolGralDos = z(x,y)=_Fl(y+x)+ F2(y+x) -y

SolGralDos =z(x,y) = Fl(y+x)+ F2(y+x)y
v) =rhs(SolGral), EDP))
ComprobacionUno :=0=0

v) =rhs(SolGralDos), EDP))
ComprobacionDos := 0 =0

[ > ComprobacionUno = eval(subs(z(x,

> ComprobacionDos = eval(subs(z(x,

B SolPart == z(x,y) =cos(y +x) +x-exp(x +y)

(26)

@7

(28)

(29)

(30)



SolPart :=z(x,y) =cos(y +x) +xe' "
> ComprobacionTres := eval(subs(z(x, y) =rhs(SolPart), EDP))
ComprobacionTres := 0 =0

i _ 1
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