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Modelando objetos autogravitantes

restart:with(plots):
Definimos las constantes para adimensionalizar la ecuación
r=R*r1 con R el radio exterior de la configuración y r1 una varible adimensional
P =P0*P1 con P0 la presión central de la configuración y P1 la función presión adimensional 
rho = rho0*rho1 con rho0 la densidad central de la configuración y rho1 la función densidad 
adimensional
m = M*m1 con M la masa total de la configuración y m1 la función masa adimensional

Las ecuaciones de estructura estelar para el caso newtoniano isótropo ( http://eagle.phys.utk.
edu/guidry/astro615/lectures/lecture_ch4.pdf ) quedan como

Ecuac1 := diff(P1(r1),r1) + GG*Delta1*m1(r1)*rho1/r1^2=0;

Ecuac1 :=
d

dr1
 P1 r1 C

GG D1 m1 r1  r1
r12 = 0

Ecuac2 := diff(m1(r1),r1) = Delta2*4*Pi*r1^2*rho1;

Ecuac2 :=
d

dr1
 m1 r1 = 4 D2 p r12 r1

Estas ecuaciones de estructura son adimensionales y pueden integrarse numéricamente
con 
Delta1 := rho0*Mtot/(R*P0)
Delta2 := rho0*R^3/Mtot; 
que utilizaremos más adelante

Ahora supongamos para este caso la ecuación polítropa
EcEstado:= P1(r1) = K*rho1^gamma1;

EcEstado := P1 r1 = K r1
g1

Adimensionalizamos y despejamos la densidad
solrho:=solve(EcEstado,rho1);

solrho := e

ln
P1 r1

K
g1

rho1 := solrho;

r1 := e

ln
P1 r1

K
g1

Los parámetros de la ecuación politrópa
K := 1.5; gamma1 := 4/3;

K := 1.5

g1 :=
4
3

Incorporemos las constantes que adimensionalizan las ecuaciones
Delta1 := rho0*M/(R*P0);  

D1 :=
r0 M
R P0

Delta2 := rho0*R^3/M;
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D2 :=
r0 R3

M
y consideremos los parámetros solares en el sistema MKS

RadioSol := 6.955*10^8;MasaSol := 1.98855*10^30;DensidadCentralSol 
:= 1.622*10^5;PresionCentralSol := 2.5*10^16;

RadioSol := 6.955000000 108

MasaSol := 1.988550000 1030

DensidadCentralSol := 1.62200000 105

PresionCentralSol := 2.500000000 1016

y la constante gravitacional MKS
GG:= 6.674*10^(-11); cc := 299792458;

GG := 6.674000000 10-11

cc := 299792458
Las constantes para el Sol que se usaron para adimensionalizar

M:=MasaSol;
R:=RadioSol;
P0:=PresionCentralSol;
rho0:=DensidadCentralSol;

M := 1.988550000 1030

R := 6.955000000 108

P0 := 2.500000000 1016

r0 := 1.62200000 105

Las ecuaciones de estructura para el caso newtoniana isótropo serán
simplify(Ecuac1);

d
dr1

 P1 r1  r12 C 0.9134146656 m1 r1  P1 r1 3 / 4

r12 = 0

simplify(Ecuac2);
d

dr1
 m1 r1 = 254.4176034 r12 P1 r1 3 / 4

y los parámetros de ejecución
r0 := 10^(-4); ifinal:= 100; infinito := 10^(20):

r0 :=
1

10000
ifinal := 100

Se plantea la integración del sistema de ecuaciones de estructura y se varía la condición inicial para la 
presión central. 

for i from 0 to ifinal do
# se define el sistema de ecuaciones 
SistemaPm := {Ecuac1, Ecuac2, P1(r0)= 5*i+1, m1(r0)=0.}:
funcionesPm := {P1(r1),m1(r1)}:
#Se integra el sistema de ecuaciones para condiciones iniciales 
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variables en la presión
solucion:= dsolve(SistemaPm,funcionesPm,numeric,events=[[P1(r1)=10^
(-14),halt]],output=listprocedure):
#solucion:= dsolve(SistemaPm,funcionesPm,numeric,output=
listprocedure):
# se almancena los valores resultados de la integración
radio := rhs(solucion[1]):presion := rhs(solucion[2]):masa := rhs
(solucion[3]):
# se captura el último valor de la masa, generando una queja del 
sistema que desantendemos
masaTotal[i]:=masa(infinito):RadioExt[i]:=radio(infinito): Pnula[i]
:=presion(infinito):
# a partir del valor de la presión central se calcula el densidad 
central
rhoCentral[i]:= evalf(subs(P1(r1)=presion(r0),rho1));
end do:

Warning, cannot evaluate the solution further right of .90321285, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .90321285, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .90321285, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .57753994, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .57753994, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .57753994, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .49640671, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .49640671, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .49640671, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .45195900, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .45195900, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .45195900, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .42231206, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .42231206, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .42231206, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .40035636, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .40035636, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .40035636, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .38309617, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .38309617, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .38309617, 
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event #1 triggered a halt
Warning, cannot evaluate the solution further right of .36914536, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .36914536, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .36914536, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .35726822, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .35726822, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .35726822, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .34721196, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .34721196, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .34721196, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .33832223, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .33832223, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .33832223, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .33055471, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .33055471, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .33055471, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .32345885, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .32345885, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .32345885, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .31722984, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .31722984, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .31722984, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .31152167, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .31152167, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .31152167, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .30614050, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .30614050, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .30614050, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .30138374, 
event #1 triggered a halt
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Warning, cannot evaluate the solution further right of .30138374, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .30138374, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .29693054, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .29693054, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .29693054, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .29279814, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .29279814, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .29279814, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .28878480, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .28878480, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .28878480, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .28520751, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .28520751, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .28520751, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .28181752, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .28181752, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .28181752, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .27860142, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .27860142, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .27860142, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .27556882, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .27556882, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .27556882, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .27261324, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .27261324, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .27261324, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .26985970, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .26985970, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .26985970, 
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event #1 triggered a halt
Warning, cannot evaluate the solution further right of .26727934, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .26727934, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .26727934, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .26481011, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .26481011, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .26481011, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .26243509, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .26243509, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .26243509, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .26016580, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .26016580, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .26016580, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .25798482, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .25798482, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .25798482, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .25581278, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .25581278, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .25581278, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .25383465, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .25383465, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .25383465, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .25192004, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .25192004, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .25192004, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .25007670, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .25007670, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .25007670, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .24827018, 
event #1 triggered a halt



(8)(8)

> > 

Warning, cannot evaluate the solution further right of .24827018, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .24827018, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .24656278, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .24656278, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .24656278, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .24489364, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .24489364, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .24489364, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .24328726, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .24328726, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .24328726, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .24165783, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .24165783, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .24165783, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .24013240, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .24013240, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .24013240, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .23867997, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .23867997, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .23867997, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .23726868, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .23726868, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .23726868, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .23589401, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .23589401, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .23589401, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .23455778, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .23455778, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .23455778, 
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event #1 triggered a halt
Warning, cannot evaluate the solution further right of .23324032, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .23324032, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .23324032, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .23198489, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .23198489, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .23198489, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .23074848, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .23074848, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .23074848, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .22955160, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .22955160, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .22955160, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .22836838, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .22836838, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .22836838, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .22715078, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .22715078, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .22715078, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .22605397, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .22605397, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .22605397, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .22497374, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .22497374, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .22497374, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .22392284, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .22392284, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .22392284, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .22288734, 
event #1 triggered a halt
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Warning, cannot evaluate the solution further right of .22288734, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .22288734, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .22188189, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .22188189, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .22188189, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .22089373, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .22089373, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .22089373, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .21992731, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .21992731, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .21992731, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .21896699, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .21896699, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .21896699, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .21804505, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .21804505, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .21804505, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .21713971, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .21713971, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .21713971, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .21625331, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .21625331, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .21625331, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .21538201, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .21538201, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .21538201, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .21447873, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .21447873, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .21447873, 
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event #1 triggered a halt
Warning, cannot evaluate the solution further right of .21361814, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .21361814, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .21361814, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .21280463, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .21280463, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .21280463, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .21200793, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .21200793, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .21200793, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .21122080, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .21122080, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .21122080, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .21045089, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .21045089, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .21045089, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .20969190, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .20969190, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .20969190, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .20894623, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .20894623, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .20894623, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .20821279, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .20821279, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .20821279, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .20749190, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .20749190, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .20749190, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .20676804, 
event #1 triggered a halt
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Warning, cannot evaluate the solution further right of .20676804, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .20676804, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .20607157, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .20607157, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .20607157, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .20538802, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .20538802, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .20538802, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .20471841, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .20471841, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .20471841, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .20405550, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .20405550, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .20405550, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .20340438, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .20340438, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .20340438, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .20276188, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .20276188, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .20276188, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .20208921, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .20208921, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .20208921, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .20143659, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .20143659, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .20143659, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .20083207, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .20083207, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .20083207, 
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event #1 triggered a halt
Warning, cannot evaluate the solution further right of .20023285, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .20023285, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .20023285, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .19964162, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .19964162, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .19964162, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .19905988, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .19905988, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .19905988, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .19848440, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .19848440, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .19848440, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .19791711, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .19791711, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .19791711, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .19735792, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .19735792, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .19735792, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .19680576, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .19680576, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .19680576, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .19626183, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .19626183, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .19626183, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .19572333, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .19572333, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .19572333, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .19519351, 
event #1 triggered a halt
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Warning, cannot evaluate the solution further right of .19519351, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .19519351, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .19467004, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .19467004, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .19467004, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .19414307, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .19414307, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .19414307, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .19363341, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .19363341, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .19363341, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .19313267, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .19313267, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .19313267, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .19263665, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .19263665, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .19263665, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .19214830, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .19214830, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .19214830, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .19166374, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .19166374, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .19166374, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .19118689, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .19118689, 
event #1 triggered a halt
Warning, cannot evaluate the solution further right of .19118689, 
event #1 triggered a halt

Grafico los valores para puntos rhoCentral, masa total
puntosMasarho0:= {seq([rhoCentral[i],masaTotal[i]],i=1..ifinal)}:
pointplot(puntosMasarho0, labels=[ "rhoCentral/rhocentralSol",
"M/Msol"], labeldirections = ["horizontal", "vertical"]);
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Grafico los puntos Radio exterior, masa total
puntosMasaRadio:= {seq([RadioExt[i],masaTotal[i]],i=1..ifinal)}:
pointplot(puntosMasaRadio,labels=[ "Radio/RadioSol", "M/Msol"], 
labeldirections = ["horizontal", "vertical"]);
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