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1 Global definitions

In RY, the position and velocity vectors are given by & = (r1) and v = (v1), respectively.



1.1 Discrete velocity vectors

Discrete velocity vectors and the lattice speed of sound are defined by

{ci ?:1 = ((0) ) (1) ) (_1)) )

L
S \/g?
respectively [IJ.
C3 Ci C2
—T-g &
—1 0 1
x

1.2 Raw and central moments

The raw and central moments are defined by

=1
and
3
ko = Zfz(cz - U)aa
i=1
respectively, where a = (1) € Z' denotes a multi-index and ¢ := [¢;]{".

1.3 Transformation matrix M

Matrix M, that defines macroscopic quantities (moments) u by

n=Mf,



with f = (f1, fo, fg)T7 is selected such that

T
w= (m(o)’mu),m@)) )

i.e., M is given by

1.4 Equilibrium

The corresponding equilibrium raw moments are defined using the continuous Maxwell-Boltzmann distribution
function [I]

as

m(ey) = / € e (€)ae,
where a € {0,1,2}. Hence, the equilibrium moments (¢ satisfy
(eq) _ 2 2 T
ptet (p, pu1, p(v1 + cs)) :

2 Spatial EPDEs

2.1 SRT
2.1.1 Definitions

Collision operator C':
C(f)=w(Mpu) —5).
€(0,2).

2.1.2 Conservation of mass equation

I
attached text file: output_d1q3_nse_srt_symbolic_pde_00.txt
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2.1.3 Conservation of momentum equation

I
attached text file: output_di1q3_nse_srt_symbolic_pde_01.txt



Complete expression of PDE that can be directly imported to Maxima:
D[1](rho)(t,x,y,z)*dl*u(t,x,y,z)*dt^(-1)+D[0](rho)(t,x,y,z)+1/12*D[1,1,1](rho)(t,x,y,z)*(3*dl^3*u(t,x,y,z)*dt^(-1)*c_s^2+dl^3*u(t,x,y,z)^3*dt^(-1)-dl^3*u(t,x,y,z)*dt^(-1))-1/12*(dl^3*rho(t,x,y,z)*dt^(-1)-dl^3*rho(t,x,y,z)*dt^(-1)*c_s^2-3*dl^3*u(t,x,y,z)^2*rho(t,x,y,z)*dt^(-1))*D[1,1,1](u)(t,x,y,z)-1/24*(dl^4*dt^(-1)*c_s^4+2*omega^(-1)*dl^4*dt^(-1)*c_s^2+6*omega^(-1)*dl^4*u(t,x,y,z)^2*dt^(-1)+12*dl^4*u(t,x,y,z)^2*dt^(-1)*c_s^2+3*dl^4*u(t,x,y,z)^4*dt^(-1)-6*omega^(-1)*dl^4*u(t,x,y,z)^4*dt^(-1)-24*omega^(-1)*dl^4*u(t,x,y,z)^2*dt^(-1)*c_s^2-dl^4*dt^(-1)*c_s^2-2*omega^(-1)*dl^4*dt^(-1)*c_s^4-3*dl^4*u(t,x,y,z)^2*dt^(-1))*D[1,1,1,1](rho)(t,x,y,z)+D[1](u)(t,x,y,z)*dl*rho(t,x,y,z)*dt^(-1)-1/12*D[1,1,1,1](u)(t,x,y,z)*(3*dl^4*u(t,x,y,z)*rho(t,x,y,z)*dt^(-1)*c_s^2-10*omega^(-1)*dl^4*u(t,x,y,z)^3*rho(t,x,y,z)*dt^(-1)+4*omega^(-1)*dl^4*u(t,x,y,z)*rho(t,x,y,z)*dt^(-1)-6*omega^(-1)*dl^4*u(t,x,y,z)*rho(t,x,y,z)*dt^(-1)*c_s^2+5*dl^4*u(t,x,y,z)^3*rho(t,x,y,z)*dt^(-1)-2*dl^4*u(t,x,y,z)*rho(t,x,y,z)*dt^(-1))=0


List of all coefficients of each partial derivatives:
D[1](rho)
	dl*u*dt^(-1)
D[1](u)
	dl*rho*dt^(-1)
D[0](rho)
	1
D[1,1,1](rho)
	1/4*dl^3*u*dt^(-1)*c_s^2+1/12*dl^3*u^3*dt^(-1)-1/12*dl^3*u*dt^(-1)
D[1,1,1](u)
	-1/12*dl^3*rho*dt^(-1)+1/12*dl^3*rho*dt^(-1)*c_s^2+1/4*dl^3*u^2*rho*dt^(-1)
D[1,1,1,1](rho)
	-1/24*dl^4*dt^(-1)*c_s^4-1/12*omega^(-1)*dl^4*dt^(-1)*c_s^2-1/4*omega^(-1)*dl^4*u^2*dt^(-1)-1/2*dl^4*u^2*dt^(-1)*c_s^2-1/8*dl^4*u^4*dt^(-1)+1/4*omega^(-1)*dl^4*u^4*dt^(-1)+omega^(-1)*dl^4*u^2*dt^(-1)*c_s^2+1/24*dl^4*dt^(-1)*c_s^2+1/12*omega^(-1)*dl^4*dt^(-1)*c_s^4+1/8*dl^4*u^2*dt^(-1)
D[1,1,1,1](u)
	-1/4*dl^4*u*rho*dt^(-1)*c_s^2+5/6*omega^(-1)*dl^4*u^3*rho*dt^(-1)-1/3*omega^(-1)*dl^4*u*rho*dt^(-1)+1/2*omega^(-1)*dl^4*u*rho*dt^(-1)*c_s^2-5/12*dl^4*u^3*rho*dt^(-1)+1/6*dl^4*u*rho*dt^(-1)




LBMAT
output_d1q3_nse_srt_symbolic_pde_00.txt


Complete expression of PDE that can be directly imported to Maxima:
1/2*D[1,1](u)(t,x,y,z)*(6*omega^(-1)*dl^2*u(t,x,y,z)^2*rho(t,x,y,z)*dt^(-1)+2*omega^(-1)*dl^2*rho(t,x,y,z)*dt^(-1)*c_s^2-2*omega^(-1)*dl^2*rho(t,x,y,z)*dt^(-1)+dl^2*rho(t,x,y,z)*dt^(-1)-3*dl^2*u(t,x,y,z)^2*rho(t,x,y,z)*dt^(-1)-dl^2*rho(t,x,y,z)*dt^(-1)*c_s^2)+1/2*(2*omega^(-1)*dl^2*u(t,x,y,z)^3*dt^(-1)+dl^2*u(t,x,y,z)*dt^(-1)-3*dl^2*u(t,x,y,z)*dt^(-1)*c_s^2-2*omega^(-1)*dl^2*u(t,x,y,z)*dt^(-1)+6*omega^(-1)*dl^2*u(t,x,y,z)*dt^(-1)*c_s^2-dl^2*u(t,x,y,z)^3*dt^(-1))*D[1,1](rho)(t,x,y,z)+D[1](rho)(t,x,y,z)*(dl*dt^(-1)*c_s^2+dl*u(t,x,y,z)^2*dt^(-1))+1/12*D[1,1,1,1](u)(t,x,y,z)*(432*omega^(-3)*dl^4*u(t,x,y,z)^2*rho(t,x,y,z)*dt^(-1)*c_s^2+8*omega^(-1)*dl^4*rho(t,x,y,z)*dt^(-1)+14*omega^(-1)*dl^4*rho(t,x,y,z)*dt^(-1)*c_s^4-36*omega^(-3)*dl^4*rho(t,x,y,z)*dt^(-1)*c_s^2-36*omega^(-2)*dl^4*rho(t,x,y,z)*dt^(-1)*c_s^4+14*dl^4*u(t,x,y,z)^2*rho(t,x,y,z)*dt^(-1)+504*omega^(-3)*dl^4*u(t,x,y,z)^4*rho(t,x,y,z)*dt^(-1)+2*dl^4*rho(t,x,y,z)*dt^(-1)*c_s^2-252*omega^(-3)*dl^4*u(t,x,y,z)^2*rho(t,x,y,z)*dt^(-1)-29*dl^4*u(t,x,y,z)^4*rho(t,x,y,z)*dt^(-1)-154*omega^(-1)*dl^4*u(t,x,y,z)^2*rho(t,x,y,z)*dt^(-1)-18*dl^4*u(t,x,y,z)^2*rho(t,x,y,z)*dt^(-1)*c_s^2-18*omega^(-2)*dl^4*rho(t,x,y,z)*dt^(-1)+378*omega^(-2)*dl^4*u(t,x,y,z)^2*rho(t,x,y,z)*dt^(-1)-dl^4*rho(t,x,y,z)*dt^(-1)*c_s^4-648*omega^(-2)*dl^4*u(t,x,y,z)^2*rho(t,x,y,z)*dt^(-1)*c_s^2+310*omega^(-1)*dl^4*u(t,x,y,z)^4*rho(t,x,y,z)*dt^(-1)-22*omega^(-1)*dl^4*rho(t,x,y,z)*dt^(-1)*c_s^2+252*omega^(-1)*dl^4*u(t,x,y,z)^2*rho(t,x,y,z)*dt^(-1)*c_s^2-dl^4*rho(t,x,y,z)*dt^(-1)-756*omega^(-2)*dl^4*u(t,x,y,z)^4*rho(t,x,y,z)*dt^(-1)+24*omega^(-3)*dl^4*rho(t,x,y,z)*dt^(-1)*c_s^4+12*omega^(-3)*dl^4*rho(t,x,y,z)*dt^(-1)+54*omega^(-2)*dl^4*rho(t,x,y,z)*dt^(-1)*c_s^2)-3*D[1](u)(t,x,y,z)^2*(dl^2*u(t,x,y,z)*rho(t,x,y,z)*dt^(-1)-2*omega^(-1)*dl^2*u(t,x,y,z)*rho(t,x,y,z)*dt^(-1))-1/6*D[1,1,1](u)(t,x,y,z)*(4*dl^3*u(t,x,y,z)*rho(t,x,y,z)*dt^(-1)-11*dl^3*u(t,x,y,z)^3*rho(t,x,y,z)*dt^(-1)+36*omega^(-1)*dl^3*u(t,x,y,z)*rho(t,x,y,z)*dt^(-1)*c_s^2+24*omega^(-2)*dl^3*u(t,x,y,z)*rho(t,x,y,z)*dt^(-1)-24*omega^(-1)*dl^3*u(t,x,y,z)*rho(t,x,y,z)*dt^(-1)+60*omega^(-1)*dl^3*u(t,x,y,z)^3*rho(t,x,y,z)*dt^(-1)-5*dl^3*u(t,x,y,z)*rho(t,x,y,z)*dt^(-1)*c_s^2-60*omega^(-2)*dl^3*u(t,x,y,z)^3*rho(t,x,y,z)*dt^(-1)-36*omega^(-2)*dl^3*u(t,x,y,z)*rho(t,x,y,z)*dt^(-1)*c_s^2)+D[0](rho)(t,x,y,z)*u(t,x,y,z)-1/12*D[1,1,1](rho)(t,x,y,z)*(7*dl^3*u(t,x,y,z)^2*dt^(-1)+dl^3*dt^(-1)*c_s^2+12*omega^(-1)*dl^3*dt^(-1)*c_s^4-144*omega^(-2)*dl^3*u(t,x,y,z)^2*dt^(-1)*c_s^2+36*omega^(-2)*dl^3*u(t,x,y,z)^2*dt^(-1)+36*omega^(-1)*dl^3*u(t,x,y,z)^4*dt^(-1)+144*omega^(-1)*dl^3*u(t,x,y,z)^2*dt^(-1)*c_s^2+12*omega^(-2)*dl^3*dt^(-1)*c_s^2-7*dl^3*u(t,x,y,z)^4*dt^(-1)-12*omega^(-2)*dl^3*dt^(-1)*c_s^4-36*omega^(-1)*dl^3*u(t,x,y,z)^2*dt^(-1)-24*dl^3*u(t,x,y,z)^2*dt^(-1)*c_s^2-36*omega^(-2)*dl^3*u(t,x,y,z)^4*dt^(-1)-dl^3*dt^(-1)*c_s^4-12*omega^(-1)*dl^3*dt^(-1)*c_s^2)+2*D[1](u)(t,x,y,z)*dl*u(t,x,y,z)*rho(t,x,y,z)*dt^(-1)-(2*omega^(-1)*dl^2*dt^(-1)-4*omega^(-1)*dl^2*dt^(-1)*c_s^2-6*omega^(-1)*dl^2*u(t,x,y,z)^2*dt^(-1)+2*dl^2*dt^(-1)*c_s^2-dl^2*dt^(-1)+3*dl^2*u(t,x,y,z)^2*dt^(-1))*D[1](u)(t,x,y,z)*D[1](rho)(t,x,y,z)+D[0](u)(t,x,y,z)*rho(t,x,y,z)-1/12*D[1,1,1,1](rho)(t,x,y,z)*(dl^4*u(t,x,y,z)*dt^(-1)+1008*omega^(-2)*dl^4*u(t,x,y,z)^3*dt^(-1)*c_s^2+5*dl^4*u(t,x,y,z)*dt^(-1)*c_s^4-404*omega^(-1)*dl^4*u(t,x,y,z)^3*dt^(-1)*c_s^2-12*omega^(-3)*dl^4*u(t,x,y,z)*dt^(-1)+216*omega^(-2)*dl^4*u(t,x,y,z)^5*dt^(-1)-144*omega^(-3)*dl^4*u(t,x,y,z)^5*dt^(-1)+78*omega^(-1)*dl^4*u(t,x,y,z)*dt^(-1)*c_s^2+18*omega^(-2)*dl^4*u(t,x,y,z)*dt^(-1)-144*omega^(-3)*dl^4*u(t,x,y,z)*dt^(-1)*c_s^4-198*omega^(-2)*dl^4*u(t,x,y,z)*dt^(-1)*c_s^2+9*dl^4*u(t,x,y,z)^5*dt^(-1)+98*omega^(-1)*dl^4*u(t,x,y,z)^3*dt^(-1)+34*dl^4*u(t,x,y,z)^3*dt^(-1)*c_s^2-82*omega^(-1)*dl^4*u(t,x,y,z)*dt^(-1)*c_s^4+156*omega^(-3)*dl^4*u(t,x,y,z)^3*dt^(-1)-90*omega^(-1)*dl^4*u(t,x,y,z)^5*dt^(-1)-10*dl^4*u(t,x,y,z)^3*dt^(-1)+132*omega^(-3)*dl^4*u(t,x,y,z)*dt^(-1)*c_s^2+216*omega^(-2)*dl^4*u(t,x,y,z)*dt^(-1)*c_s^4-8*omega^(-1)*dl^4*u(t,x,y,z)*dt^(-1)-672*omega^(-3)*dl^4*u(t,x,y,z)^3*dt^(-1)*c_s^2-234*omega^(-2)*dl^4*u(t,x,y,z)^3*dt^(-1)-6*dl^4*u(t,x,y,z)*dt^(-1)*c_s^2)=0


List of all coefficients of each partial derivatives:
D[1](rho)
	dl*dt^(-1)*c_s^2+dl*u^2*dt^(-1)
D[1](u)
	2*dl*u*rho*dt^(-1)
D[0](rho)
	u
D[0](u)
	rho
D[1,1](rho)
	omega^(-1)*dl^2*u^3*dt^(-1)+1/2*dl^2*u*dt^(-1)-3/2*dl^2*u*dt^(-1)*c_s^2-omega^(-1)*dl^2*u*dt^(-1)+3*omega^(-1)*dl^2*u*dt^(-1)*c_s^2-1/2*dl^2*u^3*dt^(-1)
D[1,1](u)
	3*omega^(-1)*dl^2*u^2*rho*dt^(-1)+omega^(-1)*dl^2*rho*dt^(-1)*c_s^2-omega^(-1)*dl^2*rho*dt^(-1)+1/2*dl^2*rho*dt^(-1)-3/2*dl^2*u^2*rho*dt^(-1)-1/2*dl^2*rho*dt^(-1)*c_s^2
D[1,1,1](rho)
	-7/12*dl^3*u^2*dt^(-1)-1/12*dl^3*dt^(-1)*c_s^2-omega^(-1)*dl^3*dt^(-1)*c_s^4+12*omega^(-2)*dl^3*u^2*dt^(-1)*c_s^2-3*omega^(-2)*dl^3*u^2*dt^(-1)-3*omega^(-1)*dl^3*u^4*dt^(-1)-12*omega^(-1)*dl^3*u^2*dt^(-1)*c_s^2-omega^(-2)*dl^3*dt^(-1)*c_s^2+7/12*dl^3*u^4*dt^(-1)+omega^(-2)*dl^3*dt^(-1)*c_s^4+3*omega^(-1)*dl^3*u^2*dt^(-1)+2*dl^3*u^2*dt^(-1)*c_s^2+3*omega^(-2)*dl^3*u^4*dt^(-1)+1/12*dl^3*dt^(-1)*c_s^4+omega^(-1)*dl^3*dt^(-1)*c_s^2
D[1,1,1](u)
	-2/3*dl^3*u*rho*dt^(-1)+11/6*dl^3*u^3*rho*dt^(-1)-6*omega^(-1)*dl^3*u*rho*dt^(-1)*c_s^2-4*omega^(-2)*dl^3*u*rho*dt^(-1)+4*omega^(-1)*dl^3*u*rho*dt^(-1)-10*omega^(-1)*dl^3*u^3*rho*dt^(-1)+5/6*dl^3*u*rho*dt^(-1)*c_s^2+10*omega^(-2)*dl^3*u^3*rho*dt^(-1)+6*omega^(-2)*dl^3*u*rho*dt^(-1)*c_s^2
D[1,1,1,1](rho)
	-1/12*dl^4*u*dt^(-1)-84*omega^(-2)*dl^4*u^3*dt^(-1)*c_s^2-5/12*dl^4*u*dt^(-1)*c_s^4+101/3*omega^(-1)*dl^4*u^3*dt^(-1)*c_s^2+omega^(-3)*dl^4*u*dt^(-1)-18*omega^(-2)*dl^4*u^5*dt^(-1)+12*omega^(-3)*dl^4*u^5*dt^(-1)-13/2*omega^(-1)*dl^4*u*dt^(-1)*c_s^2-3/2*omega^(-2)*dl^4*u*dt^(-1)+12*omega^(-3)*dl^4*u*dt^(-1)*c_s^4+33/2*omega^(-2)*dl^4*u*dt^(-1)*c_s^2-3/4*dl^4*u^5*dt^(-1)-49/6*omega^(-1)*dl^4*u^3*dt^(-1)-17/6*dl^4*u^3*dt^(-1)*c_s^2+41/6*omega^(-1)*dl^4*u*dt^(-1)*c_s^4-13*omega^(-3)*dl^4*u^3*dt^(-1)+15/2*omega^(-1)*dl^4*u^5*dt^(-1)+5/6*dl^4*u^3*dt^(-1)-11*omega^(-3)*dl^4*u*dt^(-1)*c_s^2-18*omega^(-2)*dl^4*u*dt^(-1)*c_s^4+2/3*omega^(-1)*dl^4*u*dt^(-1)+56*omega^(-3)*dl^4*u^3*dt^(-1)*c_s^2+39/2*omega^(-2)*dl^4*u^3*dt^(-1)+1/2*dl^4*u*dt^(-1)*c_s^2
D[1,1,1,1](u)
	36*omega^(-3)*dl^4*u^2*rho*dt^(-1)*c_s^2+2/3*omega^(-1)*dl^4*rho*dt^(-1)+7/6*omega^(-1)*dl^4*rho*dt^(-1)*c_s^4-3*omega^(-3)*dl^4*rho*dt^(-1)*c_s^2-3*omega^(-2)*dl^4*rho*dt^(-1)*c_s^4+7/6*dl^4*u^2*rho*dt^(-1)+42*omega^(-3)*dl^4*u^4*rho*dt^(-1)+1/6*dl^4*rho*dt^(-1)*c_s^2-21*omega^(-3)*dl^4*u^2*rho*dt^(-1)-29/12*dl^4*u^4*rho*dt^(-1)-77/6*omega^(-1)*dl^4*u^2*rho*dt^(-1)-3/2*dl^4*u^2*rho*dt^(-1)*c_s^2-3/2*omega^(-2)*dl^4*rho*dt^(-1)+63/2*omega^(-2)*dl^4*u^2*rho*dt^(-1)-1/12*dl^4*rho*dt^(-1)*c_s^4-54*omega^(-2)*dl^4*u^2*rho*dt^(-1)*c_s^2+155/6*omega^(-1)*dl^4*u^4*rho*dt^(-1)-11/6*omega^(-1)*dl^4*rho*dt^(-1)*c_s^2+21*omega^(-1)*dl^4*u^2*rho*dt^(-1)*c_s^2-1/12*dl^4*rho*dt^(-1)-63*omega^(-2)*dl^4*u^4*rho*dt^(-1)+2*omega^(-3)*dl^4*rho*dt^(-1)*c_s^4+omega^(-3)*dl^4*rho*dt^(-1)+9/2*omega^(-2)*dl^4*rho*dt^(-1)*c_s^2
D[1](rho)  *  D[1](u)
	-2*omega^(-1)*dl^2*dt^(-1)+4*omega^(-1)*dl^2*dt^(-1)*c_s^2+6*omega^(-1)*dl^2*u^2*dt^(-1)-2*dl^2*dt^(-1)*c_s^2+dl^2*dt^(-1)-3*dl^2*u^2*dt^(-1)
D[1](u)  *  D[1](u)
	-3*dl^2*u*rho*dt^(-1)+6*omega^(-1)*dl^2*u*rho*dt^(-1)




LBMAT
output_d1q3_nse_srt_symbolic_pde_01.txt
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[C2]= 12 — 18w + 6w3c? — 216wo] + 144c? — 34wiv?c? — 98w?vf + 8w? — 1008wvic? — T8w?c? + 144v] — w? — 216we? + 10w3v? + 82w c? +

404w?vic? — 9w3v] + 672072 — 15607 + 198wc? + 234wv? — 132¢2 — 5w3c? + 90w v

[Ca= 12 — 18w + 2w3c? — 756wv1 +24c¢t — 18w%fc2 — 154w?0? + 8w? — 648wric? — 22w2c? + 504vT — WP — 36wet + 14wiv? + 14wt +
252w 032 — 29w v + 432072 — 25207 + 5dwc? + 378wwi — 36¢2 — w¥ct + 310w

2.2 MRT

2.2.1 Definitions

Collision operator C":

C(f) =M (ul —Mf),

where
S = diag(wy, wa, ws),

w1, wsa,ws € (0,2).

2.2.2 Conservation of mass equation

I
attached text file: output_di1q3_nse_mrtl_symbolic_pde_00.txt

9p | Sy p 4 bup v | 81 8% _ 2 2\ 07p 9%u,
AR vt el e vt el 143 "’“1)125 agc + (=14 e + 301) 135, ozt T
5 9%

4 2 2 2 2 4 2,2 2.2 4 4
(—3viws +wscs — 2¢; — 6vf + 3viws + 6v] — 12viwscs + 24vic; — wscg + 2¢5) 51 oot T

4
(—4 — Buwac? + 6c2 + 1003 + 2wy — 5vdws) P4l S8 = 0.

2.2.3 Conservation of momentum equation

I
attached text file: output_di1q3_nse_mrti_symbolic_pde_01.txt

ap 81:1 5. Op | 28vip duy o 2 2 2 .2 57 9p Oy
ng + pGt + (c? +v1)5 5a T 5l + (—2 — 2wscs + 4ez + 6vF + ws 3v1w3)w36t et

p 2 . )
(2- w3)M (%1) + (=2 = 3wsc? + 62 + 20} + w3 — Viws) Sivi 9%p +

w3t 2w3d¢ Oxf

52 2 93p
(=2 — wsc? +2¢2 + 602 + w3 — 3v%w3)2wl£t %zfl + @12&& 5 +
(24— 36w302 + 3662 + 6007 + 24w — 4w? — 60vhws + 5wde? + 11vdwd) dLue Py | lin o

6w25 Swl 12w3§t 89:
'Ul —
@12 5t Bwl O

where:




Complete expression of PDE that can be directly imported to Maxima:
dl*u(t,x,y,z)*dt^(-1)*D[1](rho)(t,x,y,z)+1/12*(3*dl^3*u(t,x,y,z)*dt^(-1)*c_s^2+dl^3*u(t,x,y,z)^3*dt^(-1)-dl^3*u(t,x,y,z)*dt^(-1))*D[1,1,1](rho)(t,x,y,z)-1/12*(dl^3*dt^(-1)*rho(t,x,y,z)-dl^3*dt^(-1)*c_s^2*rho(t,x,y,z)-3*dl^3*u(t,x,y,z)^2*dt^(-1)*rho(t,x,y,z))*D[1,1,1](u)(t,x,y,z)+dl*dt^(-1)*rho(t,x,y,z)*D[1](u)(t,x,y,z)-1/24*(2*dl^4*omega3^(-1)*dt^(-1)*c_s^2+dl^4*dt^(-1)*c_s^4+12*dl^4*u(t,x,y,z)^2*dt^(-1)*c_s^2+6*dl^4*u(t,x,y,z)^2*omega3^(-1)*dt^(-1)+3*dl^4*u(t,x,y,z)^4*dt^(-1)-6*dl^4*u(t,x,y,z)^4*omega3^(-1)*dt^(-1)-2*dl^4*omega3^(-1)*dt^(-1)*c_s^4-3*dl^4*u(t,x,y,z)^2*dt^(-1)-dl^4*dt^(-1)*c_s^2-24*dl^4*u(t,x,y,z)^2*omega3^(-1)*dt^(-1)*c_s^2)*D[1,1,1,1](rho)(t,x,y,z)+D[0](rho)(t,x,y,z)-1/12*(3*dl^4*u(t,x,y,z)*dt^(-1)*c_s^2*rho(t,x,y,z)+4*dl^4*u(t,x,y,z)*omega3^(-1)*dt^(-1)*rho(t,x,y,z)-6*dl^4*u(t,x,y,z)*omega3^(-1)*dt^(-1)*c_s^2*rho(t,x,y,z)-2*dl^4*u(t,x,y,z)*dt^(-1)*rho(t,x,y,z)-10*dl^4*u(t,x,y,z)^3*omega3^(-1)*dt^(-1)*rho(t,x,y,z)+5*dl^4*u(t,x,y,z)^3*dt^(-1)*rho(t,x,y,z))*D[1,1,1,1](u)(t,x,y,z)=0


List of all coefficients of each partial derivatives:
D[1](rho)
	dl*u*dt^(-1)
D[1](u)
	dl*dt^(-1)*rho
D[0](rho)
	1
D[1,1,1](rho)
	1/4*dl^3*u*dt^(-1)*c_s^2+1/12*dl^3*u^3*dt^(-1)-1/12*dl^3*u*dt^(-1)
D[1,1,1](u)
	-1/12*dl^3*dt^(-1)*rho+1/12*dl^3*dt^(-1)*c_s^2*rho+1/4*dl^3*u^2*dt^(-1)*rho
D[1,1,1,1](rho)
	-1/12*dl^4*omega3^(-1)*dt^(-1)*c_s^2-1/24*dl^4*dt^(-1)*c_s^4-1/2*dl^4*u^2*dt^(-1)*c_s^2-1/4*dl^4*u^2*omega3^(-1)*dt^(-1)-1/8*dl^4*u^4*dt^(-1)+1/4*dl^4*u^4*omega3^(-1)*dt^(-1)+1/12*dl^4*omega3^(-1)*dt^(-1)*c_s^4+1/8*dl^4*u^2*dt^(-1)+1/24*dl^4*dt^(-1)*c_s^2+dl^4*u^2*omega3^(-1)*dt^(-1)*c_s^2
D[1,1,1,1](u)
	-1/4*dl^4*u*dt^(-1)*c_s^2*rho-1/3*dl^4*u*omega3^(-1)*dt^(-1)*rho+1/2*dl^4*u*omega3^(-1)*dt^(-1)*c_s^2*rho+1/6*dl^4*u*dt^(-1)*rho+5/6*dl^4*u^3*omega3^(-1)*dt^(-1)*rho-5/12*dl^4*u^3*dt^(-1)*rho




LBMAT
output_d1q3_nse_mrt1_symbolic_pde_00.txt


Complete expression of PDE that can be directly imported to Maxima:
1/6*D[1,1,1](u)(t,x,y,z)*(11*dl^3*u(t,x,y,z)^3*dt^(-1)*rho(t,x,y,z)-60*dl^3*u(t,x,y,z)^3*omega3^(-1)*dt^(-1)*rho(t,x,y,z)-24*dl^3*u(t,x,y,z)*omega3^(-2)*dt^(-1)*rho(t,x,y,z)+36*dl^3*u(t,x,y,z)*omega3^(-2)*dt^(-1)*c_s^2*rho(t,x,y,z)-4*dl^3*u(t,x,y,z)*dt^(-1)*rho(t,x,y,z)+60*dl^3*u(t,x,y,z)^3*omega3^(-2)*dt^(-1)*rho(t,x,y,z)+5*dl^3*u(t,x,y,z)*dt^(-1)*c_s^2*rho(t,x,y,z)-36*dl^3*u(t,x,y,z)*omega3^(-1)*dt^(-1)*c_s^2*rho(t,x,y,z)+24*dl^3*u(t,x,y,z)*omega3^(-1)*dt^(-1)*rho(t,x,y,z))-3*(dl^2*u(t,x,y,z)*dt^(-1)*rho(t,x,y,z)-2*dl^2*u(t,x,y,z)*omega3^(-1)*dt^(-1)*rho(t,x,y,z))*D[1](u)(t,x,y,z)^2+2*dl*u(t,x,y,z)*dt^(-1)*rho(t,x,y,z)*D[1](u)(t,x,y,z)-1/12*(18*dl^4*u(t,x,y,z)*omega3^(-2)*dt^(-1)+dl^4*u(t,x,y,z)*dt^(-1)+5*dl^4*u(t,x,y,z)*dt^(-1)*c_s^4+156*dl^4*u(t,x,y,z)^3*omega3^(-3)*dt^(-1)+132*dl^4*u(t,x,y,z)*omega3^(-3)*dt^(-1)*c_s^2-90*dl^4*u(t,x,y,z)^5*omega3^(-1)*dt^(-1)+9*dl^4*u(t,x,y,z)^5*dt^(-1)+78*dl^4*u(t,x,y,z)*omega3^(-1)*dt^(-1)*c_s^2-12*dl^4*u(t,x,y,z)*omega3^(-3)*dt^(-1)+216*dl^4*u(t,x,y,z)*omega3^(-2)*dt^(-1)*c_s^4-234*dl^4*u(t,x,y,z)^3*omega3^(-2)*dt^(-1)+1008*dl^4*u(t,x,y,z)^3*omega3^(-2)*dt^(-1)*c_s^2-198*dl^4*u(t,x,y,z)*omega3^(-2)*dt^(-1)*c_s^2-144*dl^4*u(t,x,y,z)^5*omega3^(-3)*dt^(-1)+98*dl^4*u(t,x,y,z)^3*omega3^(-1)*dt^(-1)-10*dl^4*u(t,x,y,z)^3*dt^(-1)-82*dl^4*u(t,x,y,z)*omega3^(-1)*dt^(-1)*c_s^4+34*dl^4*u(t,x,y,z)^3*dt^(-1)*c_s^2-404*dl^4*u(t,x,y,z)^3*omega3^(-1)*dt^(-1)*c_s^2-672*dl^4*u(t,x,y,z)^3*omega3^(-3)*dt^(-1)*c_s^2+216*dl^4*u(t,x,y,z)^5*omega3^(-2)*dt^(-1)-6*dl^4*u(t,x,y,z)*dt^(-1)*c_s^2-144*dl^4*u(t,x,y,z)*omega3^(-3)*dt^(-1)*c_s^4-8*dl^4*u(t,x,y,z)*omega3^(-1)*dt^(-1))*D[1,1,1,1](rho)(t,x,y,z)+rho(t,x,y,z)*D[0](u)(t,x,y,z)+1/2*(6*dl^2*u(t,x,y,z)^2*omega3^(-1)*dt^(-1)*rho(t,x,y,z)-dl^2*dt^(-1)*c_s^2*rho(t,x,y,z)-3*dl^2*u(t,x,y,z)^2*dt^(-1)*rho(t,x,y,z)-2*dl^2*omega3^(-1)*dt^(-1)*rho(t,x,y,z)+2*dl^2*omega3^(-1)*dt^(-1)*c_s^2*rho(t,x,y,z)+dl^2*dt^(-1)*rho(t,x,y,z))*D[1,1](u)(t,x,y,z)-1/12*D[1,1,1,1](u)(t,x,y,z)*(36*dl^4*omega3^(-3)*dt^(-1)*c_s^2*rho(t,x,y,z)-12*dl^4*omega3^(-3)*dt^(-1)*rho(t,x,y,z)+29*dl^4*u(t,x,y,z)^4*dt^(-1)*rho(t,x,y,z)-310*dl^4*u(t,x,y,z)^4*omega3^(-1)*dt^(-1)*rho(t,x,y,z)-2*dl^4*dt^(-1)*c_s^2*rho(t,x,y,z)-14*dl^4*u(t,x,y,z)^2*dt^(-1)*rho(t,x,y,z)-14*dl^4*omega3^(-1)*dt^(-1)*c_s^4*rho(t,x,y,z)-504*dl^4*u(t,x,y,z)^4*omega3^(-3)*dt^(-1)*rho(t,x,y,z)-378*dl^4*u(t,x,y,z)^2*omega3^(-2)*dt^(-1)*rho(t,x,y,z)-8*dl^4*omega3^(-1)*dt^(-1)*rho(t,x,y,z)-54*dl^4*omega3^(-2)*dt^(-1)*c_s^2*rho(t,x,y,z)-252*dl^4*u(t,x,y,z)^2*omega3^(-1)*dt^(-1)*c_s^2*rho(t,x,y,z)+18*dl^4*u(t,x,y,z)^2*dt^(-1)*c_s^2*rho(t,x,y,z)-432*dl^4*u(t,x,y,z)^2*omega3^(-3)*dt^(-1)*c_s^2*rho(t,x,y,z)-24*dl^4*omega3^(-3)*dt^(-1)*c_s^4*rho(t,x,y,z)+18*dl^4*omega3^(-2)*dt^(-1)*rho(t,x,y,z)+154*dl^4*u(t,x,y,z)^2*omega3^(-1)*dt^(-1)*rho(t,x,y,z)+dl^4*dt^(-1)*rho(t,x,y,z)+36*dl^4*omega3^(-2)*dt^(-1)*c_s^4*rho(t,x,y,z)+252*dl^4*u(t,x,y,z)^2*omega3^(-3)*dt^(-1)*rho(t,x,y,z)+dl^4*dt^(-1)*c_s^4*rho(t,x,y,z)+648*dl^4*u(t,x,y,z)^2*omega3^(-2)*dt^(-1)*c_s^2*rho(t,x,y,z)+756*dl^4*u(t,x,y,z)^4*omega3^(-2)*dt^(-1)*rho(t,x,y,z)+22*dl^4*omega3^(-1)*dt^(-1)*c_s^2*rho(t,x,y,z))-(3*dl^2*u(t,x,y,z)^2*dt^(-1)+2*dl^2*dt^(-1)*c_s^2-dl^2*dt^(-1)-4*dl^2*omega3^(-1)*dt^(-1)*c_s^2+2*dl^2*omega3^(-1)*dt^(-1)-6*dl^2*u(t,x,y,z)^2*omega3^(-1)*dt^(-1))*D[1](u)(t,x,y,z)*D[1](rho)(t,x,y,z)+u(t,x,y,z)*D[0](rho)(t,x,y,z)+1/2*(2*dl^2*u(t,x,y,z)^3*omega3^(-1)*dt^(-1)+6*dl^2*u(t,x,y,z)*omega3^(-1)*dt^(-1)*c_s^2+dl^2*u(t,x,y,z)*dt^(-1)-3*dl^2*u(t,x,y,z)*dt^(-1)*c_s^2-2*dl^2*u(t,x,y,z)*omega3^(-1)*dt^(-1)-dl^2*u(t,x,y,z)^3*dt^(-1))*D[1,1](rho)(t,x,y,z)+(dl*dt^(-1)*c_s^2+dl*u(t,x,y,z)^2*dt^(-1))*D[1](rho)(t,x,y,z)-1/12*D[1,1,1](rho)(t,x,y,z)*(144*dl^3*u(t,x,y,z)^2*omega3^(-1)*dt^(-1)*c_s^2+12*dl^3*omega3^(-1)*dt^(-1)*c_s^4+7*dl^3*u(t,x,y,z)^2*dt^(-1)+dl^3*dt^(-1)*c_s^2+12*dl^3*omega3^(-2)*dt^(-1)*c_s^2+36*dl^3*u(t,x,y,z)^2*omega3^(-2)*dt^(-1)-36*dl^3*u(t,x,y,z)^4*omega3^(-2)*dt^(-1)-7*dl^3*u(t,x,y,z)^4*dt^(-1)+36*dl^3*u(t,x,y,z)^4*omega3^(-1)*dt^(-1)-24*dl^3*u(t,x,y,z)^2*dt^(-1)*c_s^2-144*dl^3*u(t,x,y,z)^2*omega3^(-2)*dt^(-1)*c_s^2-36*dl^3*u(t,x,y,z)^2*omega3^(-1)*dt^(-1)-dl^3*dt^(-1)*c_s^4-12*dl^3*omega3^(-2)*dt^(-1)*c_s^4-12*dl^3*omega3^(-1)*dt^(-1)*c_s^2)=0


List of all coefficients of each partial derivatives:
D[1](rho)
	dl*dt^(-1)*c_s^2+dl*u^2*dt^(-1)
D[1](u)
	2*dl*u*dt^(-1)*rho
D[0](rho)
	u
D[0](u)
	rho
D[1,1](rho)
	dl^2*u^3*omega3^(-1)*dt^(-1)+3*dl^2*u*omega3^(-1)*dt^(-1)*c_s^2+1/2*dl^2*u*dt^(-1)-3/2*dl^2*u*dt^(-1)*c_s^2-dl^2*u*omega3^(-1)*dt^(-1)-1/2*dl^2*u^3*dt^(-1)
D[1,1](u)
	3*dl^2*u^2*omega3^(-1)*dt^(-1)*rho-1/2*dl^2*dt^(-1)*c_s^2*rho-3/2*dl^2*u^2*dt^(-1)*rho-dl^2*omega3^(-1)*dt^(-1)*rho+dl^2*omega3^(-1)*dt^(-1)*c_s^2*rho+1/2*dl^2*dt^(-1)*rho
D[1,1,1](rho)
	-12*dl^3*u^2*omega3^(-1)*dt^(-1)*c_s^2-dl^3*omega3^(-1)*dt^(-1)*c_s^4-7/12*dl^3*u^2*dt^(-1)-1/12*dl^3*dt^(-1)*c_s^2-dl^3*omega3^(-2)*dt^(-1)*c_s^2-3*dl^3*u^2*omega3^(-2)*dt^(-1)+3*dl^3*u^4*omega3^(-2)*dt^(-1)+7/12*dl^3*u^4*dt^(-1)-3*dl^3*u^4*omega3^(-1)*dt^(-1)+2*dl^3*u^2*dt^(-1)*c_s^2+12*dl^3*u^2*omega3^(-2)*dt^(-1)*c_s^2+3*dl^3*u^2*omega3^(-1)*dt^(-1)+1/12*dl^3*dt^(-1)*c_s^4+dl^3*omega3^(-2)*dt^(-1)*c_s^4+dl^3*omega3^(-1)*dt^(-1)*c_s^2
D[1,1,1](u)
	11/6*dl^3*u^3*dt^(-1)*rho-10*dl^3*u^3*omega3^(-1)*dt^(-1)*rho-4*dl^3*u*omega3^(-2)*dt^(-1)*rho+6*dl^3*u*omega3^(-2)*dt^(-1)*c_s^2*rho-2/3*dl^3*u*dt^(-1)*rho+10*dl^3*u^3*omega3^(-2)*dt^(-1)*rho+5/6*dl^3*u*dt^(-1)*c_s^2*rho-6*dl^3*u*omega3^(-1)*dt^(-1)*c_s^2*rho+4*dl^3*u*omega3^(-1)*dt^(-1)*rho
D[1,1,1,1](rho)
	-3/2*dl^4*u*omega3^(-2)*dt^(-1)-1/12*dl^4*u*dt^(-1)-5/12*dl^4*u*dt^(-1)*c_s^4-13*dl^4*u^3*omega3^(-3)*dt^(-1)-11*dl^4*u*omega3^(-3)*dt^(-1)*c_s^2+15/2*dl^4*u^5*omega3^(-1)*dt^(-1)-3/4*dl^4*u^5*dt^(-1)-13/2*dl^4*u*omega3^(-1)*dt^(-1)*c_s^2+dl^4*u*omega3^(-3)*dt^(-1)-18*dl^4*u*omega3^(-2)*dt^(-1)*c_s^4+39/2*dl^4*u^3*omega3^(-2)*dt^(-1)-84*dl^4*u^3*omega3^(-2)*dt^(-1)*c_s^2+33/2*dl^4*u*omega3^(-2)*dt^(-1)*c_s^2+12*dl^4*u^5*omega3^(-3)*dt^(-1)-49/6*dl^4*u^3*omega3^(-1)*dt^(-1)+5/6*dl^4*u^3*dt^(-1)+41/6*dl^4*u*omega3^(-1)*dt^(-1)*c_s^4-17/6*dl^4*u^3*dt^(-1)*c_s^2+101/3*dl^4*u^3*omega3^(-1)*dt^(-1)*c_s^2+56*dl^4*u^3*omega3^(-3)*dt^(-1)*c_s^2-18*dl^4*u^5*omega3^(-2)*dt^(-1)+1/2*dl^4*u*dt^(-1)*c_s^2+12*dl^4*u*omega3^(-3)*dt^(-1)*c_s^4+2/3*dl^4*u*omega3^(-1)*dt^(-1)
D[1,1,1,1](u)
	-3*dl^4*omega3^(-3)*dt^(-1)*c_s^2*rho+dl^4*omega3^(-3)*dt^(-1)*rho-29/12*dl^4*u^4*dt^(-1)*rho+155/6*dl^4*u^4*omega3^(-1)*dt^(-1)*rho+1/6*dl^4*dt^(-1)*c_s^2*rho+7/6*dl^4*u^2*dt^(-1)*rho+7/6*dl^4*omega3^(-1)*dt^(-1)*c_s^4*rho+42*dl^4*u^4*omega3^(-3)*dt^(-1)*rho+63/2*dl^4*u^2*omega3^(-2)*dt^(-1)*rho+2/3*dl^4*omega3^(-1)*dt^(-1)*rho+9/2*dl^4*omega3^(-2)*dt^(-1)*c_s^2*rho+21*dl^4*u^2*omega3^(-1)*dt^(-1)*c_s^2*rho-3/2*dl^4*u^2*dt^(-1)*c_s^2*rho+36*dl^4*u^2*omega3^(-3)*dt^(-1)*c_s^2*rho+2*dl^4*omega3^(-3)*dt^(-1)*c_s^4*rho-3/2*dl^4*omega3^(-2)*dt^(-1)*rho-77/6*dl^4*u^2*omega3^(-1)*dt^(-1)*rho-1/12*dl^4*dt^(-1)*rho-3*dl^4*omega3^(-2)*dt^(-1)*c_s^4*rho-21*dl^4*u^2*omega3^(-3)*dt^(-1)*rho-1/12*dl^4*dt^(-1)*c_s^4*rho-54*dl^4*u^2*omega3^(-2)*dt^(-1)*c_s^2*rho-63*dl^4*u^4*omega3^(-2)*dt^(-1)*rho-11/6*dl^4*omega3^(-1)*dt^(-1)*c_s^2*rho
D[1](rho)  *  D[1](u)
	-3*dl^2*u^2*dt^(-1)-2*dl^2*dt^(-1)*c_s^2+dl^2*dt^(-1)+4*dl^2*omega3^(-1)*dt^(-1)*c_s^2-2*dl^2*omega3^(-1)*dt^(-1)+6*dl^2*u^2*omega3^(-1)*dt^(-1)
D[1](u)  *  D[1](u)
	-3*dl^2*u*dt^(-1)*rho+6*dl^2*u*omega3^(-1)*dt^(-1)*rho
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: wgcg — 36'0%0.13 + 12w3c§ — 1203 + 24'Ufw§c§ + 71);10.)32, — 361}% + 361}%0.)3 —+ 361}‘1L — 1441)%0.}303 + 144vfc§ — w%cg — 7vfw§ — 12w303 + 1203

[C2] = 12 — 34viwic? + 82wic? — 216vws + 198wsc? — 132¢2 — Bwic? + 404viwic? — wi + 90viw? — 15607 — 18ws + 8w’ — Jviws +

s s

234viws + 144v] + 6wic? — 1008v3wsc? + 67207 c? — T8wic? + 10viws — 98viw2 — 216wsc? + 144ct

Eﬂ: 12 — 181)%&)303 —+ 14w§c‘51 — 7561}‘11(413 —+ 54w3c§ — 36c§ — wgcﬁ —+ 2521}%&)502 — wg + 3101}‘11(41% — 2521}% — 18w3s + 8w§ — 29'011(.03 —+

s

378viws + 504v] + 2w3c? — 648viwsc? + 432vfc? — 22w3c? + 14vwi — 154viw? — 36wsc? + 24c?

2.3 CLBM
2.3.1 Definitions

Collision operator C:

C(f) =K 'S (s —Kf),

where
S = diag(wla w2, W3),
W1, w2, ws € (0’ 2) .

Matrix K corresponds to the transformation matrix to the central moment basis defined by

T
K= (’f(owk(l)’k(z))

and is given by
1 1 1
K= —U1 1— U1 —U1 — 1
vi (1—v1)? (vp+1)2

The equilibrium central moments are defined by
kled) — KMflu(eq),

ie.,

T
rlea) — (p,O,pcg) )

2.3.2 Conservation of mass equation

I
attached text file: output_d1q3_nse_clbml_symbolic_pde_00.txt

ap Siv1 9p pd1 dvy _ 2 2\ 3Pv1 8%p . 2 2\ P37 93w,

ot + 0y Oxy + 0y Oz + ( 1 + 305 + vl) 126, 8:1:? + ( 1 + Cs + 31}1) 126, aLf +
2,2 2 4 4 4 2, 2 2 4 2 2y 0 8'p

(—12civiws — 2¢5 — cows — vjws + 6vf — 6vT + ciws + 3viws + 2¢; + 24¢501) 555050 o7 +

4 4
(=4 + 62 + 10v? — 3wz — 5viws + 2ws) 192651;:;3 %;%1 =0.

2.3.3 Conservation of momentum equation

attached text file: output_di1q3_nse_clbml_symbolic_pde_01.txt



Complete expression of PDE that can be directly imported to Maxima:
1/12*(3*dt^(-1)*c_s^2*dl^3*u(t,x,y,z)-dt^(-1)*dl^3*u(t,x,y,z)+dt^(-1)*dl^3*u(t,x,y,z)^3)*D[1,1,1](rho)(t,x,y,z)-1/12*D[1,1,1,1](u)(t,x,y,z)*(4*dt^(-1)*rho(t,x,y,z)*dl^4*u(t,x,y,z)*omega3^(-1)-6*dt^(-1)*c_s^2*rho(t,x,y,z)*dl^4*u(t,x,y,z)*omega3^(-1)-2*dt^(-1)*rho(t,x,y,z)*dl^4*u(t,x,y,z)+3*dt^(-1)*c_s^2*rho(t,x,y,z)*dl^4*u(t,x,y,z)-10*dt^(-1)*rho(t,x,y,z)*dl^4*u(t,x,y,z)^3*omega3^(-1)+5*dt^(-1)*rho(t,x,y,z)*dl^4*u(t,x,y,z)^3)+1/12*D[1,1,1](u)(t,x,y,z)*(3*dt^(-1)*rho(t,x,y,z)*dl^3*u(t,x,y,z)^2+dt^(-1)*c_s^2*rho(t,x,y,z)*dl^3-dt^(-1)*rho(t,x,y,z)*dl^3)+D[0](rho)(t,x,y,z)+dt^(-1)*D[1](u)(t,x,y,z)*rho(t,x,y,z)*dl+dt^(-1)*dl*u(t,x,y,z)*D[1](rho)(t,x,y,z)+1/24*(24*dt^(-1)*c_s^2*dl^4*u(t,x,y,z)^2*omega3^(-1)+2*dt^(-1)*c_s^4*dl^4*omega3^(-1)+dt^(-1)*c_s^2*dl^4+3*dt^(-1)*dl^4*u(t,x,y,z)^2-6*dt^(-1)*dl^4*u(t,x,y,z)^2*omega3^(-1)-2*dt^(-1)*c_s^2*dl^4*omega3^(-1)-12*dt^(-1)*c_s^2*dl^4*u(t,x,y,z)^2-dt^(-1)*c_s^4*dl^4+6*dt^(-1)*dl^4*u(t,x,y,z)^4*omega3^(-1)-3*dt^(-1)*dl^4*u(t,x,y,z)^4)*D[1,1,1,1](rho)(t,x,y,z)=0


List of all coefficients of each partial derivatives:
D[1](rho)
	dt^(-1)*dl*u
D[1](u)
	dt^(-1)*rho*dl
D[0](rho)
	1
D[1,1,1](rho)
	1/4*dt^(-1)*c_s^2*dl^3*u-1/12*dt^(-1)*dl^3*u+1/12*dt^(-1)*dl^3*u^3
D[1,1,1](u)
	1/4*dt^(-1)*rho*dl^3*u^2+1/12*dt^(-1)*c_s^2*rho*dl^3-1/12*dt^(-1)*rho*dl^3
D[1,1,1,1](rho)
	dt^(-1)*c_s^2*dl^4*u^2*omega3^(-1)+1/12*dt^(-1)*c_s^4*dl^4*omega3^(-1)+1/24*dt^(-1)*c_s^2*dl^4+1/8*dt^(-1)*dl^4*u^2-1/4*dt^(-1)*dl^4*u^2*omega3^(-1)-1/12*dt^(-1)*c_s^2*dl^4*omega3^(-1)-1/2*dt^(-1)*c_s^2*dl^4*u^2-1/24*dt^(-1)*c_s^4*dl^4+1/4*dt^(-1)*dl^4*u^4*omega3^(-1)-1/8*dt^(-1)*dl^4*u^4
D[1,1,1,1](u)
	-1/3*dt^(-1)*rho*dl^4*u*omega3^(-1)+1/2*dt^(-1)*c_s^2*rho*dl^4*u*omega3^(-1)+1/6*dt^(-1)*rho*dl^4*u-1/4*dt^(-1)*c_s^2*rho*dl^4*u+5/6*dt^(-1)*rho*dl^4*u^3*omega3^(-1)-5/12*dt^(-1)*rho*dl^4*u^3




LBMAT
output_d1q3_nse_clbm1_symbolic_pde_00.txt


Complete expression of PDE that can be directly imported to Maxima:
D[1](u)(t,x,y,z)*(6*dt^(-1)*dl^2*u(t,x,y,z)^2*omega3^(-1)+dt^(-1)*dl^2-2*dt^(-1)*dl^2*omega3^(-1)-3*dt^(-1)*dl^2*u(t,x,y,z)^2+4*dt^(-1)*c_s^2*dl^2*omega3^(-1)-2*dt^(-1)*c_s^2*dl^2)*D[1](rho)(t,x,y,z)+u(t,x,y,z)*D[0](rho)(t,x,y,z)+(dt^(-1)*dl*u(t,x,y,z)^2+dt^(-1)*c_s^2*dl)*D[1](rho)(t,x,y,z)-1/12*D[1,1,1,1](u)(t,x,y,z)*(29*dt^(-1)*rho(t,x,y,z)*dl^4*u(t,x,y,z)^4-310*dt^(-1)*rho(t,x,y,z)*dl^4*u(t,x,y,z)^4*omega3^(-1)-24*dt^(-1)*c_s^4*rho(t,x,y,z)*dl^4*omega3^(-3)+dt^(-1)*rho(t,x,y,z)*dl^4+36*dt^(-1)*c_s^4*rho(t,x,y,z)*dl^4*omega3^(-2)-8*dt^(-1)*rho(t,x,y,z)*dl^4*omega3^(-1)+22*dt^(-1)*c_s^2*rho(t,x,y,z)*dl^4*omega3^(-1)-378*dt^(-1)*rho(t,x,y,z)*dl^4*u(t,x,y,z)^2*omega3^(-2)-252*dt^(-1)*c_s^2*rho(t,x,y,z)*dl^4*u(t,x,y,z)^2*omega3^(-1)+252*dt^(-1)*rho(t,x,y,z)*dl^4*u(t,x,y,z)^2*omega3^(-3)+36*dt^(-1)*c_s^2*rho(t,x,y,z)*dl^4*omega3^(-3)+648*dt^(-1)*c_s^2*rho(t,x,y,z)*dl^4*u(t,x,y,z)^2*omega3^(-2)-2*dt^(-1)*c_s^2*rho(t,x,y,z)*dl^4-54*dt^(-1)*c_s^2*rho(t,x,y,z)*dl^4*omega3^(-2)+154*dt^(-1)*rho(t,x,y,z)*dl^4*u(t,x,y,z)^2*omega3^(-1)-432*dt^(-1)*c_s^2*rho(t,x,y,z)*dl^4*u(t,x,y,z)^2*omega3^(-3)+18*dt^(-1)*c_s^2*rho(t,x,y,z)*dl^4*u(t,x,y,z)^2+18*dt^(-1)*rho(t,x,y,z)*dl^4*omega3^(-2)-14*dt^(-1)*c_s^4*rho(t,x,y,z)*dl^4*omega3^(-1)-504*dt^(-1)*rho(t,x,y,z)*dl^4*u(t,x,y,z)^4*omega3^(-3)-14*dt^(-1)*rho(t,x,y,z)*dl^4*u(t,x,y,z)^2-12*dt^(-1)*rho(t,x,y,z)*dl^4*omega3^(-3)+dt^(-1)*c_s^4*rho(t,x,y,z)*dl^4+756*dt^(-1)*rho(t,x,y,z)*dl^4*u(t,x,y,z)^4*omega3^(-2))+2*dt^(-1)*D[1](u)(t,x,y,z)*rho(t,x,y,z)*dl*u(t,x,y,z)+1/12*(144*dt^(-1)*c_s^2*dl^3*u(t,x,y,z)^2*omega3^(-2)+7*dt^(-1)*dl^3*u(t,x,y,z)^4+12*dt^(-1)*c_s^4*dl^3*omega3^(-2)-36*dt^(-1)*dl^3*u(t,x,y,z)^4*omega3^(-1)+dt^(-1)*c_s^4*dl^3-12*dt^(-1)*c_s^2*dl^3*omega3^(-2)-36*dt^(-1)*dl^3*u(t,x,y,z)^2*omega3^(-2)+24*dt^(-1)*c_s^2*dl^3*u(t,x,y,z)^2+12*dt^(-1)*c_s^2*dl^3*omega3^(-1)+36*dt^(-1)*dl^3*u(t,x,y,z)^2*omega3^(-1)-7*dt^(-1)*dl^3*u(t,x,y,z)^2-dt^(-1)*c_s^2*dl^3+36*dt^(-1)*dl^3*u(t,x,y,z)^4*omega3^(-2)-12*dt^(-1)*c_s^4*dl^3*omega3^(-1)-144*dt^(-1)*c_s^2*dl^3*u(t,x,y,z)^2*omega3^(-1))*D[1,1,1](rho)(t,x,y,z)-1/6*D[1,1,1](u)(t,x,y,z)*(60*dt^(-1)*rho(t,x,y,z)*dl^3*u(t,x,y,z)^3*omega3^(-1)-11*dt^(-1)*rho(t,x,y,z)*dl^3*u(t,x,y,z)^3-5*dt^(-1)*c_s^2*rho(t,x,y,z)*dl^3*u(t,x,y,z)+24*dt^(-1)*rho(t,x,y,z)*dl^3*u(t,x,y,z)*omega3^(-2)+4*dt^(-1)*rho(t,x,y,z)*dl^3*u(t,x,y,z)+36*dt^(-1)*c_s^2*rho(t,x,y,z)*dl^3*u(t,x,y,z)*omega3^(-1)-36*dt^(-1)*c_s^2*rho(t,x,y,z)*dl^3*u(t,x,y,z)*omega3^(-2)-24*dt^(-1)*rho(t,x,y,z)*dl^3*u(t,x,y,z)*omega3^(-1)-60*dt^(-1)*rho(t,x,y,z)*dl^3*u(t,x,y,z)^3*omega3^(-2))+D[0](u)(t,x,y,z)*rho(t,x,y,z)-1/2*(3*dt^(-1)*c_s^2*dl^2*u(t,x,y,z)-2*dt^(-1)*dl^2*u(t,x,y,z)^3*omega3^(-1)-6*dt^(-1)*c_s^2*dl^2*u(t,x,y,z)*omega3^(-1)+dt^(-1)*dl^2*u(t,x,y,z)^3+2*dt^(-1)*dl^2*u(t,x,y,z)*omega3^(-1)-dt^(-1)*dl^2*u(t,x,y,z))*D[1,1](rho)(t,x,y,z)-3*D[1](u)(t,x,y,z)^2*(dt^(-1)*rho(t,x,y,z)*dl^2*u(t,x,y,z)-2*dt^(-1)*rho(t,x,y,z)*dl^2*u(t,x,y,z)*omega3^(-1))+1/12*D[1,1,1,1](rho)(t,x,y,z)*(10*dt^(-1)*dl^4*u(t,x,y,z)^3+198*dt^(-1)*c_s^2*dl^4*u(t,x,y,z)*omega3^(-2)-216*dt^(-1)*dl^4*u(t,x,y,z)^5*omega3^(-2)-132*dt^(-1)*c_s^2*dl^4*u(t,x,y,z)*omega3^(-3)+144*dt^(-1)*dl^4*u(t,x,y,z)^5*omega3^(-3)-98*dt^(-1)*dl^4*u(t,x,y,z)^3*omega3^(-1)-dt^(-1)*dl^4*u(t,x,y,z)+404*dt^(-1)*c_s^2*dl^4*u(t,x,y,z)^3*omega3^(-1)+12*dt^(-1)*dl^4*u(t,x,y,z)*omega3^(-3)+82*dt^(-1)*c_s^4*dl^4*u(t,x,y,z)*omega3^(-1)-18*dt^(-1)*dl^4*u(t,x,y,z)*omega3^(-2)+8*dt^(-1)*dl^4*u(t,x,y,z)*omega3^(-1)+672*dt^(-1)*c_s^2*dl^4*u(t,x,y,z)^3*omega3^(-3)-216*dt^(-1)*c_s^4*dl^4*u(t,x,y,z)*omega3^(-2)-1008*dt^(-1)*c_s^2*dl^4*u(t,x,y,z)^3*omega3^(-2)-34*dt^(-1)*c_s^2*dl^4*u(t,x,y,z)^3+144*dt^(-1)*c_s^4*dl^4*u(t,x,y,z)*omega3^(-3)-5*dt^(-1)*c_s^4*dl^4*u(t,x,y,z)+234*dt^(-1)*dl^4*u(t,x,y,z)^3*omega3^(-2)-156*dt^(-1)*dl^4*u(t,x,y,z)^3*omega3^(-3)+90*dt^(-1)*dl^4*u(t,x,y,z)^5*omega3^(-1)-78*dt^(-1)*c_s^2*dl^4*u(t,x,y,z)*omega3^(-1)-9*dt^(-1)*dl^4*u(t,x,y,z)^5+6*dt^(-1)*c_s^2*dl^4*u(t,x,y,z))-1/2*D[1,1](u)(t,x,y,z)*(dt^(-1)*c_s^2*rho(t,x,y,z)*dl^2+3*dt^(-1)*rho(t,x,y,z)*dl^2*u(t,x,y,z)^2+2*dt^(-1)*rho(t,x,y,z)*dl^2*omega3^(-1)-dt^(-1)*rho(t,x,y,z)*dl^2-6*dt^(-1)*rho(t,x,y,z)*dl^2*u(t,x,y,z)^2*omega3^(-1)-2*dt^(-1)*c_s^2*rho(t,x,y,z)*dl^2*omega3^(-1))=0


List of all coefficients of each partial derivatives:
D[1](rho)
	dt^(-1)*dl*u^2+dt^(-1)*c_s^2*dl
D[1](u)
	2*dt^(-1)*rho*dl*u
D[0](rho)
	u
D[0](u)
	rho
D[1,1](rho)
	-3/2*dt^(-1)*c_s^2*dl^2*u+dt^(-1)*dl^2*u^3*omega3^(-1)+3*dt^(-1)*c_s^2*dl^2*u*omega3^(-1)-1/2*dt^(-1)*dl^2*u^3-dt^(-1)*dl^2*u*omega3^(-1)+1/2*dt^(-1)*dl^2*u
D[1,1](u)
	-1/2*dt^(-1)*c_s^2*rho*dl^2-3/2*dt^(-1)*rho*dl^2*u^2-dt^(-1)*rho*dl^2*omega3^(-1)+1/2*dt^(-1)*rho*dl^2+3*dt^(-1)*rho*dl^2*u^2*omega3^(-1)+dt^(-1)*c_s^2*rho*dl^2*omega3^(-1)
D[1,1,1](rho)
	12*dt^(-1)*c_s^2*dl^3*u^2*omega3^(-2)+7/12*dt^(-1)*dl^3*u^4+dt^(-1)*c_s^4*dl^3*omega3^(-2)-3*dt^(-1)*dl^3*u^4*omega3^(-1)+1/12*dt^(-1)*c_s^4*dl^3-dt^(-1)*c_s^2*dl^3*omega3^(-2)-3*dt^(-1)*dl^3*u^2*omega3^(-2)+2*dt^(-1)*c_s^2*dl^3*u^2+dt^(-1)*c_s^2*dl^3*omega3^(-1)+3*dt^(-1)*dl^3*u^2*omega3^(-1)-7/12*dt^(-1)*dl^3*u^2-1/12*dt^(-1)*c_s^2*dl^3+3*dt^(-1)*dl^3*u^4*omega3^(-2)-dt^(-1)*c_s^4*dl^3*omega3^(-1)-12*dt^(-1)*c_s^2*dl^3*u^2*omega3^(-1)
D[1,1,1](u)
	-10*dt^(-1)*rho*dl^3*u^3*omega3^(-1)+11/6*dt^(-1)*rho*dl^3*u^3+5/6*dt^(-1)*c_s^2*rho*dl^3*u-4*dt^(-1)*rho*dl^3*u*omega3^(-2)-2/3*dt^(-1)*rho*dl^3*u-6*dt^(-1)*c_s^2*rho*dl^3*u*omega3^(-1)+6*dt^(-1)*c_s^2*rho*dl^3*u*omega3^(-2)+4*dt^(-1)*rho*dl^3*u*omega3^(-1)+10*dt^(-1)*rho*dl^3*u^3*omega3^(-2)
D[1,1,1,1](rho)
	5/6*dt^(-1)*dl^4*u^3+33/2*dt^(-1)*c_s^2*dl^4*u*omega3^(-2)-18*dt^(-1)*dl^4*u^5*omega3^(-2)-11*dt^(-1)*c_s^2*dl^4*u*omega3^(-3)+12*dt^(-1)*dl^4*u^5*omega3^(-3)-49/6*dt^(-1)*dl^4*u^3*omega3^(-1)-1/12*dt^(-1)*dl^4*u+101/3*dt^(-1)*c_s^2*dl^4*u^3*omega3^(-1)+dt^(-1)*dl^4*u*omega3^(-3)+41/6*dt^(-1)*c_s^4*dl^4*u*omega3^(-1)-3/2*dt^(-1)*dl^4*u*omega3^(-2)+2/3*dt^(-1)*dl^4*u*omega3^(-1)+56*dt^(-1)*c_s^2*dl^4*u^3*omega3^(-3)-18*dt^(-1)*c_s^4*dl^4*u*omega3^(-2)-84*dt^(-1)*c_s^2*dl^4*u^3*omega3^(-2)-17/6*dt^(-1)*c_s^2*dl^4*u^3+12*dt^(-1)*c_s^4*dl^4*u*omega3^(-3)-5/12*dt^(-1)*c_s^4*dl^4*u+39/2*dt^(-1)*dl^4*u^3*omega3^(-2)-13*dt^(-1)*dl^4*u^3*omega3^(-3)+15/2*dt^(-1)*dl^4*u^5*omega3^(-1)-13/2*dt^(-1)*c_s^2*dl^4*u*omega3^(-1)-3/4*dt^(-1)*dl^4*u^5+1/2*dt^(-1)*c_s^2*dl^4*u
D[1,1,1,1](u)
	-29/12*dt^(-1)*rho*dl^4*u^4+155/6*dt^(-1)*rho*dl^4*u^4*omega3^(-1)+2*dt^(-1)*c_s^4*rho*dl^4*omega3^(-3)-1/12*dt^(-1)*rho*dl^4-3*dt^(-1)*c_s^4*rho*dl^4*omega3^(-2)+2/3*dt^(-1)*rho*dl^4*omega3^(-1)-11/6*dt^(-1)*c_s^2*rho*dl^4*omega3^(-1)+63/2*dt^(-1)*rho*dl^4*u^2*omega3^(-2)+21*dt^(-1)*c_s^2*rho*dl^4*u^2*omega3^(-1)-21*dt^(-1)*rho*dl^4*u^2*omega3^(-3)-3*dt^(-1)*c_s^2*rho*dl^4*omega3^(-3)-54*dt^(-1)*c_s^2*rho*dl^4*u^2*omega3^(-2)+1/6*dt^(-1)*c_s^2*rho*dl^4+9/2*dt^(-1)*c_s^2*rho*dl^4*omega3^(-2)-77/6*dt^(-1)*rho*dl^4*u^2*omega3^(-1)+36*dt^(-1)*c_s^2*rho*dl^4*u^2*omega3^(-3)-3/2*dt^(-1)*c_s^2*rho*dl^4*u^2-3/2*dt^(-1)*rho*dl^4*omega3^(-2)+7/6*dt^(-1)*c_s^4*rho*dl^4*omega3^(-1)+42*dt^(-1)*rho*dl^4*u^4*omega3^(-3)+7/6*dt^(-1)*rho*dl^4*u^2+dt^(-1)*rho*dl^4*omega3^(-3)-1/12*dt^(-1)*c_s^4*rho*dl^4-63*dt^(-1)*rho*dl^4*u^4*omega3^(-2)
D[1](rho)  *  D[1](u)
	6*dt^(-1)*dl^2*u^2*omega3^(-1)+dt^(-1)*dl^2-2*dt^(-1)*dl^2*omega3^(-1)-3*dt^(-1)*dl^2*u^2+4*dt^(-1)*c_s^2*dl^2*omega3^(-1)-2*dt^(-1)*c_s^2*dl^2
D[1](u)  *  D[1](u)
	-3*dt^(-1)*rho*dl^2*u+6*dt^(-1)*rho*dl^2*u*omega3^(-1)




LBMAT
output_d1q3_nse_clbm1_symbolic_pde_01.txt


ap 81}1 é, Op 2p6v1 Ovy _ _ 12 Op Ovy
V15t + (2t )6t oo T "5, om + (=2 +4cf + 60f — 2ciws — viws + w3)5tws day oz, T
3p5 v1 [ Huy 2 2 2 2 87v1 9%p
(2 —ws)55." < ) (=24 6¢5 + 207 — 3¢ w37v1w3+uJ3)261w3W

2 2 P87 9% '*p
(=2 +2¢2 + 607 — 2ws — Jviws + wg)%tw3 61 r + Eﬂl%th a5 +

3
(=24 + 36¢2 + 5c2w? + 1102w? + 6002 — 36¢2ws — 60v2ws — dw? + 24ws) L% Lo @1;‘3:’;

65.w2 Ozt

P8} 9tvy =0
125,,003 am% !

where:

Oz

4+

[Cl= ctw? — 144c2v?ws + Tvfwi — 12¢2 + 24c%viw? — 12¢tws — 360 ws + 36v] — 2w? — Tv?w? — 36vF + 12c%w3 + 36viws + 12¢F + 144c203

[C2= 12 + 82ctw? — 1008c2viws + 90viw; — 132¢2 — viws — 5wl — 34c2 v1w3 + 40402vfw§ — 216ctws — 216viws + 14407 + 10viwd +

6c’wi — 78c2wi — 98viws — 156v7 + 198c2ws + 234viws — wi + 8w3 + 144c? + 672c2v] — 18ws

=12+ 14c4w§ — 648c2viws + 310v1w3 —36¢% — 29viwd — ctwl — 18c2vfw§. +252c2v3w? — 36ctws — TH6vIws + 504v] + 14viwd +

20 w3 — 225 "“'3 1541;%&)% — 2521}1 —+ 54c ‘ws + 3781)10.)3 — w3 —+ 8w3 + 24c —+ 432521)% — 18ws

3 Comparison of SRT, MRT, and CLBM

3.1 Conservation of mass equation
5, dp 5, vy 2 7154& p 87 9%, 5 0p
+”5tam+ ¢ 011 (_1+3Cs+vl)268 + (-1+¢ +3”l)26 BEX, +C/1p6,56x
— 07

where:

coefficient C(?f
D.I‘,

C’E)OJ:RT (Gv + 24¢3 vl + c w— 122 wv1 — 2c — 3u.1'u1 + 20 + 3w'u1 — 61}1 — C:w)ﬁ

~(0),MRT1 __ 4 2 2.2 2 2 4 4 2. 2 2 4 1
C b4 = (6v] + ciws + 24civ] — 2¢ + 3viws + 2¢; — cows — 12¢civiws — 6v] — 3U1w3)m

(0),CLBM1 __ C(o) ,MRT1
D4 p Dip
4

0) 9% vy
coefficient Cr>4 at|——-

('](304) SRT _ =(—4- 3c§w 4+ 2w + 6c§ — 5wvf + 101}?) gg
v1
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3.2 Conservation of momentum equation
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