Print of all equations for
FIDISOL/CADSOL

Clear Variables
Input Equations of Motion

Modification to the functions

Here we will write the ansatz function as FIDISOL/CADSOL wants. We implement as well the radial

coordinate transformation x = l%thich changes the first and second radial derivative of the functions.

Ansatz functions

m[-]:= F1[x, 6] =U1l;
F2[x, 6] = U2;
FO[x, 6] = U3}
W[x, 6] = U4;

- F19[x 6] = FF2 Ulx;
F2(1:9[x, 6] = ff2 U2x;
Fo(1:-%[x, 6] = ff2 U3x;
w9 x, 6] = ff2 Uax;

In[- ]:= F1(2’°)[x, 0] = ff* Uixx - 2 ff3 Ulx;
F22:%[x, 6] = ff* U2xx -2 ff3 U2x;
FO>9x, 6] = ff* U3xx -2 ff> U3x;
w®O)x, 6] = £f* Uaxx -2 F° U4x;

o= F1®Yx, 6] = FF2 Ulxy;
F2:Yx, 6] = ff2 U2xy;
Fo(t-3[x, 6] = ff2 U3xy;
wtYpx, 6] = 2 U4axy;
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o= F1®Y[x, 6] = Uly;
F200:3[x, 6] = U2y;
Fo®3[x, 6] = U3y;
we®:Y[x, 6] = Udy;

- F1©2[x, 6] = Ulyy;
F2(2x, 6] = U2yy;
Fo®2x, 6] = U3yy;
w®2x, 6] = Udyy;

m[-]:= H[X] ¢=H;
H'[x] :=derH;
H''[x] :=der2H;
S[x] :=S;
S'[x] :=2x;
S''[x] :=23

Trigonometric functions

[~ ]= Unprotect[Sin];
Unprotect[Cos];
Unprotect[Cot];
Unprotect[Csc];
Sin[6] = sn;
Cos[f] = cs;
Cos[2 9] = Cs2;
Cot[0] = cs/sn;

Csc[f] = csc;
Convert E**x to dExp(x)

m[- = Unprotect[Power];
Power /: Format[Power[E, x_], FortranForm] := dExp[x]

Protect[Power];

Set of the width of the output

For some reason, Fortran does not like very long expressions.

n[-1= SetOptions[$Output, PageWidth -» 65];
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Print Equations

Equation 1:

inl-:= FortranForm[Simplify[Eql]]
Out[+ ]//FortranForm=
(sn*(=((dExp(2%U2 — 2xU3)*S**2xSn*x3+
- (ffxxdxHxSxU4xxx2 + U4yx+2))/x) -
- 2xHx(4%f Fx3xHxSxsnxULlxxx -
- 2% FfrxdxHxSxsnx(Ulxx — U2xxU3X)xx +
- 2#(—(snxUlyy) + cs*xU3y + snxU2yxU3y)xx +
- ffax24sn*(2%H*S*U2x + derHxS»(-ULlx + U2x)xx -
- 2xH#(Ulx + U2x — U3X)xxx%2))))/(4.*Hx*2xS)

Equation 2:

inl-:= FortranForm[Simplify[Eq2]]
out[+ ]//FortranForm=
(sn*x(dExp(2%xU2 - 2xU3)#S#*3xsN**3*
- (FfxxdxHxSxU4x%x2 + Udy*+2) +
- 2xHaX#(=2#% T Frx3xHxS#x245NxU2Xxx +
- ffardaHxSxx2xsN*(U2x%+2 + U2Xxx + U2x*U3X)xx +
- ffax24Sxsn*(Hx*SxU2x + derHxS+U2xxx +
- Hx(2+U2X + U3X)*x*%2) +
- X#(CS*Sx(2+xU2y + U3y) - HxSn#«xxx2 +
- Sxsnx(-1 + 2xH + U2y*+2 + U2yy + U2y*U3y +
- derH=x))))/(2 . *Hx#*2xSxx2xXx%2)

Equation 3:

inl-1:= FortranForm[Simplify[Eq3]]
Out[+ ]//FortranForm=
—((dExp(2#U2 - 2xU3)*Sxsn**3*

- (FfxxdxHxSxU4x%x2 + U4y*%2))/(H¥x2%X)) -
= Axffex3xsnxU3x*x +
= 2xffardrsnx(U2xxU3x + U3x#**2 + U3XX)*X +
- (2%Ff**x24sn%(S*(U2x + 2+U3X) - U2xxx*x2))/S +
-  (derHssnx(-xx*2 + S»(3 + ff#*x2x(U2x + 3xU3x)*x)))/
- (H%S) + (x*(Sx(der2H*Sxsn + 2xcs*U3y +
- 2xsnx(U2y+U3y + U3y*+2 + U3yy)) +
- 2xHxsn*(=S + X#%2)))/(H*S%%2)
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Equation 4:

in[-1:- FortranForm[Simplify[Eq4]]
Out[+ ]//FortranForm=
(snax*(-2#F fxx3xHxSxsnxU4x*x +
- ffrrdxHxSxsn#(3xU2xxU4x — U3xxU4x + U4dxx)xx +
- 3xcs*xU4yxx + snx(3xU2y*xU4y - U3y=xU4y + Udyy)s*x -
- ffxx2xHxsNxU4x*(S — Sxx*x2)))/(H*S)

Constraint Equation 1:

in[-1:- FortranForm[Simplify[ConstrainEql]]
Out[+ ]//FortranForm=
(dExp(2#U2)#S#x3xsN#*#3%(f Fxx4xHxSxU4x*x2 — Udyxx2) -
dEXp(2%U3)#*H#X#(—4 % Frx3xHxSxx2xsn*(U2x + U3X)xx +
- 2% f fxxdxHxSxx2xsN*
- (U2x*%2 + U2xx + U3x#**2 — 2xUlxx(U2x + U3x) +
- U3XX)*X + Xx
- (der2H*S*x2xsn -
- 2xS«(2xcs*(-Uly + U2y) +
- snx(-1 + 3xH + U2y*+*2 + U2yy + U3y**2 -
- 2xUly*(U2y + U3y) + U3yy)) + 4#Hxsn#x*x2)\
- + 2%xTfxx2xH*Sxsn*
- (-2%S*(Ulx - U3x) + (U2x - 3xU3X)xx*%2) +
- derHx*S«sn»(-3#x*x2 +
- S*(3 + Ffx2x(-2+U1x + U2x + 3xU3x)*x))))/
- (2.+dExp(2#(U1 + U3))xH*S*x2xsn*x**2)

Constraint Equation 2:

in[-1:- FortranForm[Simplify[ConstrainEq2]]
Out[+ ]//FortranForm=
(dExp(2#U2)*f f*x2xSx*3xsn*x3xU4xxU4y +
dExp(2%U3)xx*(derH«Sxsnx(Uly - U3y)*x +
24Hx(cs*Tfx+2xS*x(ULx — U2X)xX + 2+SnxU3yxx#+2 +
- Sxsnx(Uly + ffxx2xUlyx(U2x + U3X)*x -
- ffex2+(U2xy — UlxxU2y + U2xxU2y + U3xy)xx +
- U3yx(-1 + ff*x2x(Ulx - U3x)xx)))))/
(2.%dEXp(2%(UL + U3))*H*S#x2xSn*x**2)
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Ricci Scalar:

inl-1:= FortranForm[Simplify[R]]
Out[« ]//FortranForm=
(dExp(2#U2)*S#x2%sn**2xU4y*+2 —
4% dEXP(2#U3)xH#%2%x*
(X = 2#ff*x3%S*(Ulx + U2x + U3X)*x +
- fferdsSx(ULxx + U2x#x2 + U2xx + U2xxU3x + U3x#x2 +
- U3xx)xx + Ffxx2s
(S*(U2x + 2xU3x) + (Ulx + 2xU2X)xx*%2)) —
Hx(—(dExp(2%U2)* f fx4%Ssx3xsn*x2xU4x**2) +
- dEXp(2%U3)xx*x2%
(4%(-1 + Ulyy + U2y»x2 + U2yy + U2yxU3y + U3yx*2 +
- (cs*(2#U2y + U3y))/sn + U3yy) + 2xderH=sx) +
2*dEXpP(2*U3)*S*x*
(der2H+x + derHs=
- (3 + ffxx2+(Ulx + 2+U2x + 3xU3x)*x))))/
(2.+xdExp(2*(UL + U3))*H*Sxxx*2)

Kretschmann Scalar:
Only print this one when you need it, because it is a train of an expression.

il ]= FortranForm[KretschmanScalar];

Print Jacobian

Here we compute the derivatives of the equations of motion w.r.t the several ansatz functions and its
first and second derivatives.

Equation 1

m[-]:= Eq1lUxx1 = D[Eql, Ulxx];
EqlUxy1l = D[Eql, Ulxy];
EqlUyyl = D[Eq1, Ulyy];
EqlUx1 = D[Eql, Ulx];
EqlUyl = D[Eql, Uly];
EqlUl = D[Eql, U1l];

[ .= FortranForm[Simplify[EqlUxx1]]
Out[+ ]//FortranForm=
ffaxdssSnex2+X

[ .= FortranForm[Simplify[EqlUxy1]]
Out[+ ]//FortranForm=

0
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in[- 1= FortranForm[Simplify[EqlUyy1]]
Out[+ ]//FortranForm=

(sn#%2%x)/(H%S)

in[-1:- FortranForm[Simplify[EqlUx1]]
Out[+ ]//FortranForm=

(Ffex2xsn*x2xxx(derH*S + 2xHx(-2+ff+S + x)))/(2.*H=*S)

in[-1:- FortranForm[Simplify[EqlUy1]]
Out[+ ]//FortranForm=

0

in[-1:- FortranForm[Simplify[EqlU1]]
Out[+ ]//FortranForm=

0

in[-]:= EqlUxx2 = D[Eq1l, U2xx];
EqlUxy2 = D[Eql, U2xy];
EqlUyy2 = D[Eq1, U2yy];
EqlUx2 = D[Eql, U2x];
EqlUy2 = D[Eql, U2y];
EqlU2 = D[Eql, U2];

[ .= FortranForm[Simplify[EqlUxx2]]
Out[+ ]//FortranForm=

0

[ .= FortranForm[Simplify[EqlUxy2]]
Out[+ ]//FortranForm=

0

in[- 1= FortranForm[Simplify[EqlUyy2]]
Out[« ]//FortranForm=

0

- 1= FortranForm[Simplify[EqlUx2]]
Out[« ]//FortranForm=
—(ffxx2xsn*+2x(derHxSxx +
- 2xH*(S + Ffx2xSxU3xxx — X#%2)))/(2.*HxS)

in[-]= FortranForm[Simplify[EqlUy2]]
Out[+ ]//FortranForm=

—((sn#*2xU3y=*X)/(H*S))

[~ 1= FortranForm[Simplify[EqlU2]]
Out[+ ]//FortranForm=
—(dExp(2%xU2 — 2#U3)xSxsnxxd+(f fxxdxHxSxU4xxx2 + Udyxx2))/
- (2.#H**2xx)
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in[-]:= EqlUxx3 = D[Eq1l, U3xx];
EqlUxy3 = D[Eql, U3xy];
EqlUyy3 = D[Eq1, U3yyl;
EqlUx3 = D[Eql, U3x];
EqlUy3 = D[Eql, U3y];
EqlU3 = D[Eql, U3];

[ .= FortranForm[Simplify[EqlUxx3]]
Out[+ ]//FortranForm=

0

in[- 1= FortranForm[Simplify[EqlUxy3]]
Out[+ ]//FortranForm=

0

in[- 1= FortranForm[Simplify[EqlUyy3]]
Out[+ ]//FortranForm=

0

in[- 1= FortranForm[Simplify[EqlUx3]]
Out[+ ]//FortranForm=

—((FFex2xsn*x2xx#(ffxx24SxU2x + X))/S)

[~ 1= FortranForm[Simplify[EqlUy3]]
Out[+ ]//FortranForm=

—((sn*(cs + snxU2y)xx)/(HxS))

in[- 1= FortranForm[Simplify[EqlU3]]
Out[+ ]//FortranForm=
(dExp(2%U2 - 2xU3)*Sxksn#xdx(ffexdxHxSxU4xxx2 + Udy=*x2))/
- (2.#H**2xx)

m[-]:= EqlUxx4 = D[Eq1l, U4xx];
EqlUxy4 = D[Eql, U4xy];
EqlUyy4 = D[Eq1, Udyy];
EqlUx4 = D[Eql, U4x];
EqlUy4 = D[Eql, U4y];
EqlU4 = D[Eql, U4];

[ 1= FortranForm[Simplify[Eq1lUxx4]]

Out[+ ]//FortranForm=

0

- 1:= FortranForm[Simp1lify[Eq1Uxy4]]
Out[+ ]//FortranForm=

0
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in[-1:= FortranForm[Simplify[EqlUyy4]]
Out[+ ]//FortranForm=

(0]
inl-:= FortranForm[Simplify[EqlUx4]]
Out[+ ]//FortranForm=
—(dExp(2xU2 — 2#U3)*f fxx4%Sxx2xsn*x4xU4x)/(2 . xHxX)
in-:= FortranForm[Simplify[EqlUy4]]
Out[+ ]//FortranForm=
—(dExp(2*xU2 - 2+U3)xSxsnxx4+xU4y)/(2 . %H**2xX)
in[-:= FortranForm[Simplify[EqlU4]]

Out[+ ]//FortranForm=

0

Equation 2
Equation 3

Equation 4



