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1 Global definitions

In R, the position and velocity vectors are given by & = (x1) and v = (v1), respectively.

1.1 Discrete velocity vectors

Discrete velocity vectors and the lattice speed of sound are defined by
{eitics = ((0), (1), (1)),
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respectively [IJ.
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1.2 Raw and central moments
The raw and central moments are defined by
3
Mq ‘= Z fic;’,xv
i=1
and
3
ko = Zfi(cz - ,U)a,
i=1
respectively, where a = (1) € Z' denotes a multi-index and ¢ := [¢;]*
1.3 Transformation matrix M

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

n=MFf,
with f = (f1, f2, fg)T, is selected such that

T
w= (m(o),ma),m(z)) )



i.e., M is given by

1.4 Equilibrium

The corresponding equilibrium raw moments are defined using the continuous Maxwell-Boltzmann distribution

function [I] ,
FeOE) =~ e (—(5 _— )

(2mc2)? 23
EZ‘J)) / & f(eq)

where a € {0,1,2}. Hence, the equilibrium moments (¢ satisfy

as

(eq) _ 2 2 T
1 a (p7pvla (Ul+cs)> .

2 Spatial EPDEs

2.1 SRT
2.1.1 Definitions

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

2.1.2 Conservation of mass equation

I
attached text file: output_d1q3_ade_srt_symbolic_pde_00.txt
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where:
[C= —36 — 108wvi + 54w + 7207 — 90wc? + 60c? — 3w3v] + 3dw?c? + w® — 2w3c2 — 20w? + 42w 07

[C2]= —108wv? — 144v3c? — 42w2v] — 3w3c? + 7207 — 84w?v?c? + 36wc? + 30w?c? — 24¢? + 3w3v] + 216wv?c? — T2we? + 48¢? — 3wv? —
14w2¢2§ + 108&)1);1 —+ w30§ — 721}‘1L + 42w2vf + Gw?’vfci

[CZ]= 24 + 54wv? — 36w — 3607 + T2wc? — 48¢% + 2w3v? — 26w?c? — w? + wic? + 14w? — 22w%0?



Complete expression of PDE that can be directly imported to Maxima:
-1/6*(u(t,x,y,z)^3*dl^3*dt^(-1)-18*omega^(-1)*u(t,x,y,z)*dl^3*dt^(-1)*c_s^2-6*omega^(-1)*u(t,x,y,z)^3*dl^3*dt^(-1)+18*omega^(-2)*u(t,x,y,z)*dl^3*dt^(-1)*c_s^2+6*omega^(-1)*u(t,x,y,z)*dl^3*dt^(-1)+3*u(t,x,y,z)*dl^3*dt^(-1)*c_s^2-u(t,x,y,z)*dl^3*dt^(-1)+6*omega^(-2)*u(t,x,y,z)^3*dl^3*dt^(-1)-6*omega^(-2)*u(t,x,y,z)*dl^3*dt^(-1))*D[1,1,1](rho)(t,x,y,z)+1/2*D[1,1](u)(t,x,y,z)*(rho(t,x,y,z)*u(t,x,y,z)*dl^2*dt^(-1)-2*omega^(-1)*rho(t,x,y,z)*u(t,x,y,z)*dl^2*dt^(-1))-1/12*(5*rho(t,x,y,z)*u(t,x,y,z)^2*dl^3*dt^(-1)+24*omega^(-2)*rho(t,x,y,z)*dl^3*dt^(-1)*c_s^2-24*omega^(-1)*rho(t,x,y,z)*dl^3*dt^(-1)*c_s^2-24*omega^(-1)*rho(t,x,y,z)*u(t,x,y,z)^2*dl^3*dt^(-1)-12*omega^(-2)*rho(t,x,y,z)*dl^3*dt^(-1)+3*rho(t,x,y,z)*dl^3*dt^(-1)*c_s^2+24*omega^(-2)*rho(t,x,y,z)*u(t,x,y,z)^2*dl^3*dt^(-1)+12*omega^(-1)*rho(t,x,y,z)*dl^3*dt^(-1)-2*rho(t,x,y,z)*dl^3*dt^(-1))*D[1,1,1](u)(t,x,y,z)+1/6*(12*omega^(-2)*rho(t,x,y,z)*u(t,x,y,z)*dl^2+rho(t,x,y,z)*u(t,x,y,z)*dl^2-12*omega^(-1)*rho(t,x,y,z)*u(t,x,y,z)*dl^2)*D[0,1,1](u)(t,x,y,z)-1/2*(2*omega^(-1)*rho(t,x,y,z)*dl^2*dt^(-1)-rho(t,x,y,z)*dl^2*dt^(-1))*D[1](u)(t,x,y,z)^2+1/2*D[1](rho)(t,x,y,z)*D[0](u)(t,x,y,z)*(dl-2*omega^(-1)*dl)-3/2*(omega^(-1)*rho(t,x,y,z)*u(t,x,y,z)*dl^2*dt-3*omega^(-2)*rho(t,x,y,z)*u(t,x,y,z)*dl^2*dt+2*omega^(-3)*rho(t,x,y,z)*u(t,x,y,z)*dl^2*dt)*D[0,0,1,1](u)(t,x,y,z)-1/24*(14*omega^(-1)*dl^4*dt^(-1)*c_s^2-3*u(t,x,y,z)^4*dl^4*dt^(-1)+42*omega^(-1)*u(t,x,y,z)^4*dl^4*dt^(-1)-dl^4*dt^(-1)*c_s^2-48*omega^(-3)*dl^4*dt^(-1)*c_s^4-6*u(t,x,y,z)^2*dl^4*dt^(-1)*c_s^2+72*omega^(-2)*dl^4*dt^(-1)*c_s^4+3*u(t,x,y,z)^2*dl^4*dt^(-1)-216*omega^(-2)*u(t,x,y,z)^2*dl^4*dt^(-1)*c_s^2-42*omega^(-1)*u(t,x,y,z)^2*dl^4*dt^(-1)+84*omega^(-1)*u(t,x,y,z)^2*dl^4*dt^(-1)*c_s^2+144*omega^(-3)*u(t,x,y,z)^2*dl^4*dt^(-1)*c_s^2-72*omega^(-3)*u(t,x,y,z)^2*dl^4*dt^(-1)-36*omega^(-2)*dl^4*dt^(-1)*c_s^2-108*omega^(-2)*u(t,x,y,z)^4*dl^4*dt^(-1)+72*omega^(-3)*u(t,x,y,z)^4*dl^4*dt^(-1)-30*omega^(-1)*dl^4*dt^(-1)*c_s^4+3*dl^4*dt^(-1)*c_s^4+108*omega^(-2)*u(t,x,y,z)^2*dl^4*dt^(-1)+24*omega^(-3)*dl^4*dt^(-1)*c_s^2)*D[1,1,1,1](rho)(t,x,y,z)+1/12*D[0,1,1,1](u)(t,x,y,z)*(60*omega^(-3)*rho(t,x,y,z)*dl^3*c_s^2-20*omega^(-1)*rho(t,x,y,z)*dl^3-3*rho(t,x,y,z)*u(t,x,y,z)^2*dl^3-36*omega^(-3)*rho(t,x,y,z)*dl^3+42*omega^(-1)*rho(t,x,y,z)*u(t,x,y,z)^2*dl^3-90*omega^(-2)*rho(t,x,y,z)*dl^3*c_s^2+72*omega^(-3)*rho(t,x,y,z)*u(t,x,y,z)^2*dl^3+rho(t,x,y,z)*dl^3-2*rho(t,x,y,z)*dl^3*c_s^2+54*omega^(-2)*rho(t,x,y,z)*dl^3+34*omega^(-1)*rho(t,x,y,z)*dl^3*c_s^2-108*omega^(-2)*rho(t,x,y,z)*u(t,x,y,z)^2*dl^3)+D[0](rho)(t,x,y,z)+rho(t,x,y,z)*dl*D[1](u)(t,x,y,z)*dt^(-1)-1/12*(22*omega^(-1)*rho(t,x,y,z)*u(t,x,y,z)^3*dl^4*dt^(-1)+rho(t,x,y,z)*u(t,x,y,z)*dl^4*dt^(-1)-54*omega^(-2)*rho(t,x,y,z)*u(t,x,y,z)^3*dl^4*dt^(-1)-72*omega^(-2)*rho(t,x,y,z)*u(t,x,y,z)*dl^4*dt^(-1)*c_s^2+36*omega^(-2)*rho(t,x,y,z)*u(t,x,y,z)*dl^4*dt^(-1)-2*rho(t,x,y,z)*u(t,x,y,z)^3*dl^4*dt^(-1)+26*omega^(-1)*rho(t,x,y,z)*u(t,x,y,z)*dl^4*dt^(-1)*c_s^2-14*omega^(-1)*rho(t,x,y,z)*u(t,x,y,z)*dl^4*dt^(-1)+48*omega^(-3)*rho(t,x,y,z)*u(t,x,y,z)*dl^4*dt^(-1)*c_s^2-24*omega^(-3)*rho(t,x,y,z)*u(t,x,y,z)*dl^4*dt^(-1)+36*omega^(-3)*rho(t,x,y,z)*u(t,x,y,z)^3*dl^4*dt^(-1)-rho(t,x,y,z)*u(t,x,y,z)*dl^4*dt^(-1)*c_s^2)*D[1,1,1,1](u)(t,x,y,z)-1/2*(2*omega^(-3)*rho(t,x,y,z)*dl*dt^2-3*omega^(-2)*rho(t,x,y,z)*dl*dt^2+omega^(-1)*rho(t,x,y,z)*dl*dt^2)*D[0,0,0,1](u)(t,x,y,z)-1/2*(2*omega^(-1)*rho(t,x,y,z)*dl-rho(t,x,y,z)*dl)*D[0,1](u)(t,x,y,z)+u(t,x,y,z)*dl*D[1](rho)(t,x,y,z)*dt^(-1)+1/12*(12*omega^(-2)*rho(t,x,y,z)*dl*dt+rho(t,x,y,z)*dl*dt-12*omega^(-1)*rho(t,x,y,z)*dl*dt)*D[0,0,1](u)(t,x,y,z)-1/2*(2*omega^(-1)*u(t,x,y,z)*dl^2*dt^(-1)-u(t,x,y,z)*dl^2*dt^(-1))*D[1](rho)(t,x,y,z)*D[1](u)(t,x,y,z)-1/2*D[1,1](rho)(t,x,y,z)*(2*omega^(-1)*dl^2*dt^(-1)*c_s^2-dl^2*dt^(-1)*c_s^2)=0


List of all coefficients of each partial derivatives:
D[1](rho)
	u*dl*dt^(-1)
D[1](u)
	rho*dl*dt^(-1)
D[0](rho)
	1
D[1,1](rho)
	-omega^(-1)*dl^2*dt^(-1)*c_s^2+1/2*dl^2*dt^(-1)*c_s^2
D[1,1](u)
	1/2*rho*u*dl^2*dt^(-1)-omega^(-1)*rho*u*dl^2*dt^(-1)
D[0,1](u)
	-omega^(-1)*rho*dl+1/2*rho*dl
D[1,1,1](rho)
	-1/6*u^3*dl^3*dt^(-1)+3*omega^(-1)*u*dl^3*dt^(-1)*c_s^2+omega^(-1)*u^3*dl^3*dt^(-1)-3*omega^(-2)*u*dl^3*dt^(-1)*c_s^2-omega^(-1)*u*dl^3*dt^(-1)-1/2*u*dl^3*dt^(-1)*c_s^2+1/6*u*dl^3*dt^(-1)-omega^(-2)*u^3*dl^3*dt^(-1)+omega^(-2)*u*dl^3*dt^(-1)
D[1,1,1](u)
	-5/12*rho*u^2*dl^3*dt^(-1)-2*omega^(-2)*rho*dl^3*dt^(-1)*c_s^2+2*omega^(-1)*rho*dl^3*dt^(-1)*c_s^2+2*omega^(-1)*rho*u^2*dl^3*dt^(-1)+omega^(-2)*rho*dl^3*dt^(-1)-1/4*rho*dl^3*dt^(-1)*c_s^2-2*omega^(-2)*rho*u^2*dl^3*dt^(-1)-omega^(-1)*rho*dl^3*dt^(-1)+1/6*rho*dl^3*dt^(-1)
D[0,1,1](u)
	2*omega^(-2)*rho*u*dl^2+1/6*rho*u*dl^2-2*omega^(-1)*rho*u*dl^2
D[0,0,1](u)
	omega^(-2)*rho*dl*dt+1/12*rho*dl*dt-omega^(-1)*rho*dl*dt
D[1,1,1,1](rho)
	-7/12*omega^(-1)*dl^4*dt^(-1)*c_s^2+1/8*u^4*dl^4*dt^(-1)-7/4*omega^(-1)*u^4*dl^4*dt^(-1)+1/24*dl^4*dt^(-1)*c_s^2+2*omega^(-3)*dl^4*dt^(-1)*c_s^4+1/4*u^2*dl^4*dt^(-1)*c_s^2-3*omega^(-2)*dl^4*dt^(-1)*c_s^4-1/8*u^2*dl^4*dt^(-1)+9*omega^(-2)*u^2*dl^4*dt^(-1)*c_s^2+7/4*omega^(-1)*u^2*dl^4*dt^(-1)-7/2*omega^(-1)*u^2*dl^4*dt^(-1)*c_s^2-6*omega^(-3)*u^2*dl^4*dt^(-1)*c_s^2+3*omega^(-3)*u^2*dl^4*dt^(-1)+3/2*omega^(-2)*dl^4*dt^(-1)*c_s^2+9/2*omega^(-2)*u^4*dl^4*dt^(-1)-3*omega^(-3)*u^4*dl^4*dt^(-1)+5/4*omega^(-1)*dl^4*dt^(-1)*c_s^4-1/8*dl^4*dt^(-1)*c_s^4-9/2*omega^(-2)*u^2*dl^4*dt^(-1)-omega^(-3)*dl^4*dt^(-1)*c_s^2
D[1,1,1,1](u)
	-11/6*omega^(-1)*rho*u^3*dl^4*dt^(-1)-1/12*rho*u*dl^4*dt^(-1)+9/2*omega^(-2)*rho*u^3*dl^4*dt^(-1)+6*omega^(-2)*rho*u*dl^4*dt^(-1)*c_s^2-3*omega^(-2)*rho*u*dl^4*dt^(-1)+1/6*rho*u^3*dl^4*dt^(-1)-13/6*omega^(-1)*rho*u*dl^4*dt^(-1)*c_s^2+7/6*omega^(-1)*rho*u*dl^4*dt^(-1)-4*omega^(-3)*rho*u*dl^4*dt^(-1)*c_s^2+2*omega^(-3)*rho*u*dl^4*dt^(-1)-3*omega^(-3)*rho*u^3*dl^4*dt^(-1)+1/12*rho*u*dl^4*dt^(-1)*c_s^2
D[0,1,1,1](u)
	5*omega^(-3)*rho*dl^3*c_s^2-5/3*omega^(-1)*rho*dl^3-1/4*rho*u^2*dl^3-3*omega^(-3)*rho*dl^3+7/2*omega^(-1)*rho*u^2*dl^3-15/2*omega^(-2)*rho*dl^3*c_s^2+6*omega^(-3)*rho*u^2*dl^3+1/12*rho*dl^3-1/6*rho*dl^3*c_s^2+9/2*omega^(-2)*rho*dl^3+17/6*omega^(-1)*rho*dl^3*c_s^2-9*omega^(-2)*rho*u^2*dl^3
D[0,0,1,1](u)
	-3/2*omega^(-1)*rho*u*dl^2*dt+9/2*omega^(-2)*rho*u*dl^2*dt-3*omega^(-3)*rho*u*dl^2*dt
D[0,0,0,1](u)
	-omega^(-3)*rho*dl*dt^2+3/2*omega^(-2)*rho*dl*dt^2-1/2*omega^(-1)*rho*dl*dt^2
D[1](rho)  *  D[1](u)
	-omega^(-1)*u*dl^2*dt^(-1)+1/2*u*dl^2*dt^(-1)
D[1](u)  *  D[1](u)
	-omega^(-1)*rho*dl^2*dt^(-1)+1/2*rho*dl^2*dt^(-1)
D[1](rho)  *  D[0](u)
	1/2*dl-omega^(-1)*dl




LBMAT
output_d1q3_ade_srt_symbolic_pde_00.txt


2.2 MRT
2.2.1 Definitions

Collision operator C":
C(f)=M7's () —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_ade_mrti_symbolic_pde_00.txt
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2.3.1 Definitions
Collision operator C"

C(f)=K'S (k) ~Kf),

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

w1, we,ws € (0,2).
Matrix K corresponds to the transformation matrix to the central moment basis defined by

K= (k‘(o), k), k@))T



Complete expression of PDE that can be directly imported to Maxima:
1/2*(dt^(-1)*u(t,x,y,z)*rho(t,x,y,z)*dl^2-2*dt^(-1)*u(t,x,y,z)*rho(t,x,y,z)*omega_2^(-1)*dl^2)*D[1,1](u)(t,x,y,z)-1/2*D[0](u)(t,x,y,z)*D[1](rho)(t,x,y,z)*(2*omega_2^(-1)*dl-dl)-1/2*D[1,1](rho)(t,x,y,z)*(2*dt^(-1)*c_s^2*omega_2^(-1)*dl^2-dt^(-1)*c_s^2*dl^2)+1/12*D[0,0,1](u)(t,x,y,z)*(dt*rho(t,x,y,z)*dl+12*dt*rho(t,x,y,z)*omega_2^(-2)*dl-12*dt*rho(t,x,y,z)*omega_2^(-1)*dl)+1/12*D[1,1,1](u)(t,x,y,z)*(6*dt^(-1)*u(t,x,y,z)^2*rho(t,x,y,z)*dl^3*omega_3^(-1)+12*dt^(-1)*rho(t,x,y,z)*omega_2^(-1)*dl^3*omega_3^(-1)+18*dt^(-1)*c_s^2*rho(t,x,y,z)*omega_2^(-1)*dl^3+6*dt^(-1)*c_s^2*rho(t,x,y,z)*dl^3*omega_3^(-1)+18*dt^(-1)*u(t,x,y,z)^2*rho(t,x,y,z)*omega_2^(-1)*dl^3-12*dt^(-1)*c_s^2*rho(t,x,y,z)*omega_2^(-1)*dl^3*omega_3^(-1)+2*dt^(-1)*rho(t,x,y,z)*dl^3-5*dt^(-1)*u(t,x,y,z)^2*rho(t,x,y,z)*dl^3-6*dt^(-1)*rho(t,x,y,z)*omega_2^(-1)*dl^3-12*dt^(-1)*u(t,x,y,z)^2*rho(t,x,y,z)*omega_2^(-2)*dl^3-3*dt^(-1)*c_s^2*rho(t,x,y,z)*dl^3-12*dt^(-1)*c_s^2*rho(t,x,y,z)*omega_2^(-2)*dl^3-12*dt^(-1)*u(t,x,y,z)^2*rho(t,x,y,z)*omega_2^(-1)*dl^3*omega_3^(-1)-6*dt^(-1)*rho(t,x,y,z)*dl^3*omega_3^(-1))+1/2*(dt^(-1)*u(t,x,y,z)*dl^2-2*dt^(-1)*u(t,x,y,z)*omega_2^(-1)*dl^2)*D[1](u)(t,x,y,z)*D[1](rho)(t,x,y,z)-1/12*D[1,1,1,1](u)(t,x,y,z)*(12*dt^(-1)*u(t,x,y,z)^3*rho(t,x,y,z)*omega_2^(-1)*dl^4*omega_3^(-2)-dt^(-1)*c_s^2*u(t,x,y,z)*rho(t,x,y,z)*dl^4-8*dt^(-1)*u(t,x,y,z)*rho(t,x,y,z)*omega_2^(-1)*dl^4+12*dt^(-1)*c_s^2*u(t,x,y,z)*rho(t,x,y,z)*omega_2^(-1)*dl^4*omega_3^(-2)+6*dt^(-1)*c_s^2*u(t,x,y,z)*rho(t,x,y,z)*dl^4*omega_3^(-1)+24*dt^(-1)*u(t,x,y,z)*rho(t,x,y,z)*omega_2^(-1)*dl^4*omega_3^(-1)-24*dt^(-1)*u(t,x,y,z)^3*rho(t,x,y,z)*omega_2^(-2)*dl^4+12*dt^(-1)*c_s^2*u(t,x,y,z)*rho(t,x,y,z)*omega_2^(-2)*dl^4*omega_3^(-1)+12*dt^(-1)*u(t,x,y,z)^3*rho(t,x,y,z)*omega_2^(-2)*dl^4*omega_3^(-1)+12*dt^(-1)*u(t,x,y,z)^3*rho(t,x,y,z)*omega_2^(-3)*dl^4-6*dt^(-1)*u(t,x,y,z)*rho(t,x,y,z)*dl^4*omega_3^(-1)-6*dt^(-1)*u(t,x,y,z)^3*rho(t,x,y,z)*dl^4*omega_3^(-2)+20*dt^(-1)*c_s^2*u(t,x,y,z)*rho(t,x,y,z)*omega_2^(-1)*dl^4-42*dt^(-1)*c_s^2*u(t,x,y,z)*rho(t,x,y,z)*omega_2^(-2)*dl^4+6*dt^(-1)*u(t,x,y,z)*rho(t,x,y,z)*dl^4*omega_3^(-2)+6*dt^(-1)*u(t,x,y,z)^3*rho(t,x,y,z)*dl^4*omega_3^(-1)+dt^(-1)*u(t,x,y,z)*rho(t,x,y,z)*dl^4+24*dt^(-1)*c_s^2*u(t,x,y,z)*rho(t,x,y,z)*omega_2^(-3)*dl^4-2*dt^(-1)*u(t,x,y,z)^3*rho(t,x,y,z)*dl^4-12*dt^(-1)*u(t,x,y,z)*rho(t,x,y,z)*omega_2^(-2)*dl^4*omega_3^(-1)-12*dt^(-1)*u(t,x,y,z)*rho(t,x,y,z)*omega_2^(-1)*dl^4*omega_3^(-2)-6*dt^(-1)*c_s^2*u(t,x,y,z)*rho(t,x,y,z)*dl^4*omega_3^(-2)-24*dt^(-1)*c_s^2*u(t,x,y,z)*rho(t,x,y,z)*omega_2^(-1)*dl^4*omega_3^(-1)+6*dt^(-1)*u(t,x,y,z)*rho(t,x,y,z)*omega_2^(-2)*dl^4+16*dt^(-1)*u(t,x,y,z)^3*rho(t,x,y,z)*omega_2^(-1)*dl^4-24*dt^(-1)*u(t,x,y,z)^3*rho(t,x,y,z)*omega_2^(-1)*dl^4*omega_3^(-1))-1/24*D[1,1,1,1](rho)(t,x,y,z)*(8*dt^(-1)*c_s^2*omega_2^(-1)*dl^4-12*dt^(-1)*c_s^2*u(t,x,y,z)^2*dl^4*omega_3^(-2)-24*dt^(-1)*c_s^2*omega_2^(-1)*dl^4*omega_3^(-1)+18*dt^(-1)*u(t,x,y,z)^4*dl^4*omega_3^(-1)+48*dt^(-1)*u(t,x,y,z)^4*omega_2^(-2)*dl^4*omega_3^(-1)+3*dt^(-1)*u(t,x,y,z)^2*dl^4-6*dt^(-1)*c_s^4*dl^4*omega_3^(-1)-48*dt^(-1)*c_s^2*u(t,x,y,z)^2*omega_2^(-1)*dl^4*omega_3^(-1)+24*dt^(-1)*u(t,x,y,z)^4*omega_2^(-1)*dl^4*omega_3^(-2)-24*dt^(-1)*u(t,x,y,z)^2*omega_2^(-1)*dl^4+96*dt^(-1)*c_s^2*u(t,x,y,z)^2*omega_2^(-3)*dl^4-dt^(-1)*c_s^2*dl^4-24*dt^(-1)*c_s^4*omega_2^(-1)*dl^4-18*dt^(-1)*u(t,x,y,z)^2*dl^4*omega_3^(-1)-24*dt^(-1)*c_s^4*omega_2^(-2)*dl^4*omega_3^(-1)+72*dt^(-1)*u(t,x,y,z)^2*omega_2^(-1)*dl^4*omega_3^(-1)+6*dt^(-1)*c_s^2*dl^4*omega_3^(-1)+24*dt^(-1)*u(t,x,y,z)^4*omega_2^(-1)*dl^4-156*dt^(-1)*c_s^2*u(t,x,y,z)^2*omega_2^(-2)*dl^4-3*dt^(-1)*u(t,x,y,z)^4*dl^4+24*dt^(-1)*c_s^4*omega_2^(-1)*dl^4*omega_3^(-1)-24*dt^(-1)*u(t,x,y,z)^4*omega_2^(-2)*dl^4+72*dt^(-1)*c_s^2*u(t,x,y,z)^2*omega_2^(-1)*dl^4+3*dt^(-1)*c_s^4*dl^4-48*dt^(-1)*u(t,x,y,z)^2*omega_2^(-2)*dl^4*omega_3^(-1)-24*dt^(-1)*u(t,x,y,z)^2*omega_2^(-1)*dl^4*omega_3^(-2)+48*dt^(-1)*c_s^4*omega_2^(-2)*dl^4+12*dt^(-1)*u(t,x,y,z)^2*dl^4*omega_3^(-2)+24*dt^(-1)*c_s^2*omega_2^(-2)*dl^4*omega_3^(-1)+24*dt^(-1)*u(t,x,y,z)^2*omega_2^(-2)*dl^4+24*dt^(-1)*c_s^2*u(t,x,y,z)^2*omega_2^(-1)*dl^4*omega_3^(-2)-72*dt^(-1)*u(t,x,y,z)^4*omega_2^(-1)*dl^4*omega_3^(-1)-12*dt^(-1)*c_s^2*omega_2^(-2)*dl^4+24*dt^(-1)*c_s^2*u(t,x,y,z)^2*omega_2^(-2)*dl^4*omega_3^(-1)+12*dt^(-1)*c_s^2*u(t,x,y,z)^2*dl^4*omega_3^(-1)-24*dt^(-1)*c_s^4*omega_2^(-3)*dl^4-12*dt^(-1)*u(t,x,y,z)^4*dl^4*omega_3^(-2)-6*dt^(-1)*c_s^2*u(t,x,y,z)^2*dl^4)+1/6*(u(t,x,y,z)*rho(t,x,y,z)*dl^2+12*u(t,x,y,z)*rho(t,x,y,z)*omega_2^(-1)*dl^2*omega_3^(-1)-6*u(t,x,y,z)*rho(t,x,y,z)*dl^2*omega_3^(-1)-6*u(t,x,y,z)*rho(t,x,y,z)*omega_2^(-1)*dl^2)*D[0,1,1](u)(t,x,y,z)+dt^(-1)*rho(t,x,y,z)*D[1](u)(t,x,y,z)*dl-1/2*D[0,0,0,1](u)(t,x,y,z)*(dt^2*rho(t,x,y,z)*omega_2^(-1)*dl-3*dt^2*rho(t,x,y,z)*omega_2^(-2)*dl+2*dt^2*rho(t,x,y,z)*omega_2^(-3)*dl)+1/2*(dt^(-1)*rho(t,x,y,z)*dl^2-2*dt^(-1)*rho(t,x,y,z)*omega_2^(-1)*dl^2)*D[1](u)(t,x,y,z)^2+dt^(-1)*u(t,x,y,z)*D[1](rho)(t,x,y,z)*dl+1/2*(rho(t,x,y,z)*dl-2*rho(t,x,y,z)*omega_2^(-1)*dl)*D[0,1](u)(t,x,y,z)+D[0](rho)(t,x,y,z)+1/2*(2*dt*u(t,x,y,z)*rho(t,x,y,z)*dl^2*omega_3^(-2)-dt*u(t,x,y,z)*rho(t,x,y,z)*omega_2^(-2)*dl^2-4*dt*u(t,x,y,z)*rho(t,x,y,z)*omega_2^(-1)*dl^2*omega_3^(-2)+2*dt*u(t,x,y,z)*rho(t,x,y,z)*omega_2^(-3)*dl^2-4*dt*u(t,x,y,z)*rho(t,x,y,z)*omega_2^(-2)*dl^2*omega_3^(-1)+8*dt*u(t,x,y,z)*rho(t,x,y,z)*omega_2^(-1)*dl^2*omega_3^(-1)-2*dt*u(t,x,y,z)*rho(t,x,y,z)*dl^2*omega_3^(-1)-dt*u(t,x,y,z)*rho(t,x,y,z)*omega_2^(-1)*dl^2)*D[0,0,1,1](u)(t,x,y,z)+1/6*(3*dt^(-1)*u(t,x,y,z)^3*dl^3*omega_3^(-1)-3*dt^(-1)*u(t,x,y,z)*omega_2^(-1)*dl^3+6*dt^(-1)*u(t,x,y,z)*omega_2^(-1)*dl^3*omega_3^(-1)+dt^(-1)*u(t,x,y,z)*dl^3-12*dt^(-1)*c_s^2*u(t,x,y,z)*omega_2^(-2)*dl^3-6*dt^(-1)*c_s^2*u(t,x,y,z)*omega_2^(-1)*dl^3*omega_3^(-1)+3*dt^(-1)*u(t,x,y,z)^3*omega_2^(-1)*dl^3-3*dt^(-1)*u(t,x,y,z)*dl^3*omega_3^(-1)-dt^(-1)*u(t,x,y,z)^3*dl^3+15*dt^(-1)*c_s^2*u(t,x,y,z)*omega_2^(-1)*dl^3+3*dt^(-1)*c_s^2*u(t,x,y,z)*dl^3*omega_3^(-1)-6*dt^(-1)*u(t,x,y,z)^3*omega_2^(-1)*dl^3*omega_3^(-1)-3*dt^(-1)*c_s^2*u(t,x,y,z)*dl^3)*D[1,1,1](rho)(t,x,y,z)+1/12*D[0,1,1,1](u)(t,x,y,z)*(15*u(t,x,y,z)^2*rho(t,x,y,z)*dl^3*omega_3^(-1)+36*rho(t,x,y,z)*omega_2^(-1)*dl^3*omega_3^(-1)+48*u(t,x,y,z)^2*rho(t,x,y,z)*omega_2^(-2)*dl^3*omega_3^(-1)+6*rho(t,x,y,z)*dl^3*omega_3^(-2)+12*u(t,x,y,z)^2*rho(t,x,y,z)*omega_2^(-1)*dl^3*omega_3^(-2)+25*c_s^2*rho(t,x,y,z)*omega_2^(-1)*dl^3+9*c_s^2*rho(t,x,y,z)*dl^3*omega_3^(-1)-36*c_s^2*rho(t,x,y,z)*omega_2^(-1)*dl^3*omega_3^(-1)+12*rho(t,x,y,z)*omega_2^(-2)*dl^3+27*u(t,x,y,z)^2*rho(t,x,y,z)*omega_2^(-1)*dl^3+rho(t,x,y,z)*dl^3-3*u(t,x,y,z)^2*rho(t,x,y,z)*dl^3+24*c_s^2*rho(t,x,y,z)*omega_2^(-3)*dl^3-42*u(t,x,y,z)^2*rho(t,x,y,z)*omega_2^(-2)*dl^3-11*rho(t,x,y,z)*omega_2^(-1)*dl^3+12*c_s^2*rho(t,x,y,z)*omega_2^(-1)*dl^3*omega_3^(-2)-6*c_s^2*rho(t,x,y,z)*dl^3*omega_3^(-2)+24*c_s^2*rho(t,x,y,z)*omega_2^(-2)*dl^3*omega_3^(-1)-2*c_s^2*rho(t,x,y,z)*dl^3-48*c_s^2*rho(t,x,y,z)*omega_2^(-2)*dl^3+12*u(t,x,y,z)^2*rho(t,x,y,z)*omega_2^(-3)*dl^3-60*u(t,x,y,z)^2*rho(t,x,y,z)*omega_2^(-1)*dl^3*omega_3^(-1)-24*rho(t,x,y,z)*omega_2^(-2)*dl^3*omega_3^(-1)-12*rho(t,x,y,z)*omega_2^(-1)*dl^3*omega_3^(-2)-9*rho(t,x,y,z)*dl^3*omega_3^(-1)-6*u(t,x,y,z)^2*rho(t,x,y,z)*dl^3*omega_3^(-2))=0


List of all coefficients of each partial derivatives:
D[1](rho)
	dt^(-1)*u*dl
D[1](u)
	dt^(-1)*rho*dl
D[0](rho)
	1
D[1,1](rho)
	-dt^(-1)*c_s^2*omega_2^(-1)*dl^2+1/2*dt^(-1)*c_s^2*dl^2
D[1,1](u)
	1/2*dt^(-1)*u*rho*dl^2-dt^(-1)*u*rho*omega_2^(-1)*dl^2
D[0,1](u)
	1/2*rho*dl-rho*omega_2^(-1)*dl
D[1,1,1](rho)
	1/2*dt^(-1)*u^3*dl^3*omega_3^(-1)-1/2*dt^(-1)*u*omega_2^(-1)*dl^3+dt^(-1)*u*omega_2^(-1)*dl^3*omega_3^(-1)+1/6*dt^(-1)*u*dl^3-2*dt^(-1)*c_s^2*u*omega_2^(-2)*dl^3-dt^(-1)*c_s^2*u*omega_2^(-1)*dl^3*omega_3^(-1)+1/2*dt^(-1)*u^3*omega_2^(-1)*dl^3-1/2*dt^(-1)*u*dl^3*omega_3^(-1)-1/6*dt^(-1)*u^3*dl^3+5/2*dt^(-1)*c_s^2*u*omega_2^(-1)*dl^3+1/2*dt^(-1)*c_s^2*u*dl^3*omega_3^(-1)-dt^(-1)*u^3*omega_2^(-1)*dl^3*omega_3^(-1)-1/2*dt^(-1)*c_s^2*u*dl^3
D[1,1,1](u)
	1/2*dt^(-1)*u^2*rho*dl^3*omega_3^(-1)+dt^(-1)*rho*omega_2^(-1)*dl^3*omega_3^(-1)+3/2*dt^(-1)*c_s^2*rho*omega_2^(-1)*dl^3+1/2*dt^(-1)*c_s^2*rho*dl^3*omega_3^(-1)+3/2*dt^(-1)*u^2*rho*omega_2^(-1)*dl^3-dt^(-1)*c_s^2*rho*omega_2^(-1)*dl^3*omega_3^(-1)+1/6*dt^(-1)*rho*dl^3-5/12*dt^(-1)*u^2*rho*dl^3-1/2*dt^(-1)*rho*omega_2^(-1)*dl^3-dt^(-1)*u^2*rho*omega_2^(-2)*dl^3-1/4*dt^(-1)*c_s^2*rho*dl^3-dt^(-1)*c_s^2*rho*omega_2^(-2)*dl^3-dt^(-1)*u^2*rho*omega_2^(-1)*dl^3*omega_3^(-1)-1/2*dt^(-1)*rho*dl^3*omega_3^(-1)
D[0,1,1](u)
	1/6*u*rho*dl^2+2*u*rho*omega_2^(-1)*dl^2*omega_3^(-1)-u*rho*dl^2*omega_3^(-1)-u*rho*omega_2^(-1)*dl^2
D[0,0,1](u)
	1/12*dt*rho*dl+dt*rho*omega_2^(-2)*dl-dt*rho*omega_2^(-1)*dl
D[1,1,1,1](rho)
	-1/3*dt^(-1)*c_s^2*omega_2^(-1)*dl^4+1/2*dt^(-1)*c_s^2*u^2*dl^4*omega_3^(-2)+dt^(-1)*c_s^2*omega_2^(-1)*dl^4*omega_3^(-1)-3/4*dt^(-1)*u^4*dl^4*omega_3^(-1)-2*dt^(-1)*u^4*omega_2^(-2)*dl^4*omega_3^(-1)-1/8*dt^(-1)*u^2*dl^4+1/4*dt^(-1)*c_s^4*dl^4*omega_3^(-1)+2*dt^(-1)*c_s^2*u^2*omega_2^(-1)*dl^4*omega_3^(-1)-dt^(-1)*u^4*omega_2^(-1)*dl^4*omega_3^(-2)+dt^(-1)*u^2*omega_2^(-1)*dl^4-4*dt^(-1)*c_s^2*u^2*omega_2^(-3)*dl^4+1/24*dt^(-1)*c_s^2*dl^4+dt^(-1)*c_s^4*omega_2^(-1)*dl^4+3/4*dt^(-1)*u^2*dl^4*omega_3^(-1)+dt^(-1)*c_s^4*omega_2^(-2)*dl^4*omega_3^(-1)-3*dt^(-1)*u^2*omega_2^(-1)*dl^4*omega_3^(-1)-1/4*dt^(-1)*c_s^2*dl^4*omega_3^(-1)-dt^(-1)*u^4*omega_2^(-1)*dl^4+13/2*dt^(-1)*c_s^2*u^2*omega_2^(-2)*dl^4+1/8*dt^(-1)*u^4*dl^4-dt^(-1)*c_s^4*omega_2^(-1)*dl^4*omega_3^(-1)+dt^(-1)*u^4*omega_2^(-2)*dl^4-3*dt^(-1)*c_s^2*u^2*omega_2^(-1)*dl^4-1/8*dt^(-1)*c_s^4*dl^4+2*dt^(-1)*u^2*omega_2^(-2)*dl^4*omega_3^(-1)+dt^(-1)*u^2*omega_2^(-1)*dl^4*omega_3^(-2)-2*dt^(-1)*c_s^4*omega_2^(-2)*dl^4-1/2*dt^(-1)*u^2*dl^4*omega_3^(-2)-dt^(-1)*c_s^2*omega_2^(-2)*dl^4*omega_3^(-1)-dt^(-1)*u^2*omega_2^(-2)*dl^4-dt^(-1)*c_s^2*u^2*omega_2^(-1)*dl^4*omega_3^(-2)+3*dt^(-1)*u^4*omega_2^(-1)*dl^4*omega_3^(-1)+1/2*dt^(-1)*c_s^2*omega_2^(-2)*dl^4-dt^(-1)*c_s^2*u^2*omega_2^(-2)*dl^4*omega_3^(-1)-1/2*dt^(-1)*c_s^2*u^2*dl^4*omega_3^(-1)+dt^(-1)*c_s^4*omega_2^(-3)*dl^4+1/2*dt^(-1)*u^4*dl^4*omega_3^(-2)+1/4*dt^(-1)*c_s^2*u^2*dl^4
D[1,1,1,1](u)
	-dt^(-1)*u^3*rho*omega_2^(-1)*dl^4*omega_3^(-2)+1/12*dt^(-1)*c_s^2*u*rho*dl^4+2/3*dt^(-1)*u*rho*omega_2^(-1)*dl^4-dt^(-1)*c_s^2*u*rho*omega_2^(-1)*dl^4*omega_3^(-2)-1/2*dt^(-1)*c_s^2*u*rho*dl^4*omega_3^(-1)-2*dt^(-1)*u*rho*omega_2^(-1)*dl^4*omega_3^(-1)+2*dt^(-1)*u^3*rho*omega_2^(-2)*dl^4-dt^(-1)*c_s^2*u*rho*omega_2^(-2)*dl^4*omega_3^(-1)-dt^(-1)*u^3*rho*omega_2^(-2)*dl^4*omega_3^(-1)-dt^(-1)*u^3*rho*omega_2^(-3)*dl^4+1/2*dt^(-1)*u*rho*dl^4*omega_3^(-1)+1/2*dt^(-1)*u^3*rho*dl^4*omega_3^(-2)-5/3*dt^(-1)*c_s^2*u*rho*omega_2^(-1)*dl^4+7/2*dt^(-1)*c_s^2*u*rho*omega_2^(-2)*dl^4-1/2*dt^(-1)*u*rho*dl^4*omega_3^(-2)-1/2*dt^(-1)*u^3*rho*dl^4*omega_3^(-1)-1/12*dt^(-1)*u*rho*dl^4-2*dt^(-1)*c_s^2*u*rho*omega_2^(-3)*dl^4+1/6*dt^(-1)*u^3*rho*dl^4+dt^(-1)*u*rho*omega_2^(-2)*dl^4*omega_3^(-1)+dt^(-1)*u*rho*omega_2^(-1)*dl^4*omega_3^(-2)+1/2*dt^(-1)*c_s^2*u*rho*dl^4*omega_3^(-2)+2*dt^(-1)*c_s^2*u*rho*omega_2^(-1)*dl^4*omega_3^(-1)-1/2*dt^(-1)*u*rho*omega_2^(-2)*dl^4-4/3*dt^(-1)*u^3*rho*omega_2^(-1)*dl^4+2*dt^(-1)*u^3*rho*omega_2^(-1)*dl^4*omega_3^(-1)
D[0,1,1,1](u)
	5/4*u^2*rho*dl^3*omega_3^(-1)+3*rho*omega_2^(-1)*dl^3*omega_3^(-1)+4*u^2*rho*omega_2^(-2)*dl^3*omega_3^(-1)+1/2*rho*dl^3*omega_3^(-2)+u^2*rho*omega_2^(-1)*dl^3*omega_3^(-2)+25/12*c_s^2*rho*omega_2^(-1)*dl^3+3/4*c_s^2*rho*dl^3*omega_3^(-1)-3*c_s^2*rho*omega_2^(-1)*dl^3*omega_3^(-1)+rho*omega_2^(-2)*dl^3+9/4*u^2*rho*omega_2^(-1)*dl^3+1/12*rho*dl^3-1/4*u^2*rho*dl^3+2*c_s^2*rho*omega_2^(-3)*dl^3-7/2*u^2*rho*omega_2^(-2)*dl^3-11/12*rho*omega_2^(-1)*dl^3+c_s^2*rho*omega_2^(-1)*dl^3*omega_3^(-2)-1/2*c_s^2*rho*dl^3*omega_3^(-2)+2*c_s^2*rho*omega_2^(-2)*dl^3*omega_3^(-1)-1/6*c_s^2*rho*dl^3-4*c_s^2*rho*omega_2^(-2)*dl^3+u^2*rho*omega_2^(-3)*dl^3-5*u^2*rho*omega_2^(-1)*dl^3*omega_3^(-1)-2*rho*omega_2^(-2)*dl^3*omega_3^(-1)-rho*omega_2^(-1)*dl^3*omega_3^(-2)-3/4*rho*dl^3*omega_3^(-1)-1/2*u^2*rho*dl^3*omega_3^(-2)
D[0,0,1,1](u)
	dt*u*rho*dl^2*omega_3^(-2)-1/2*dt*u*rho*omega_2^(-2)*dl^2-2*dt*u*rho*omega_2^(-1)*dl^2*omega_3^(-2)+dt*u*rho*omega_2^(-3)*dl^2-2*dt*u*rho*omega_2^(-2)*dl^2*omega_3^(-1)+4*dt*u*rho*omega_2^(-1)*dl^2*omega_3^(-1)-dt*u*rho*dl^2*omega_3^(-1)-1/2*dt*u*rho*omega_2^(-1)*dl^2
D[0,0,0,1](u)
	-1/2*dt^2*rho*omega_2^(-1)*dl+3/2*dt^2*rho*omega_2^(-2)*dl-dt^2*rho*omega_2^(-3)*dl
D[1](rho)  *  D[1](u)
	1/2*dt^(-1)*u*dl^2-dt^(-1)*u*omega_2^(-1)*dl^2
D[1](u)  *  D[1](u)
	1/2*dt^(-1)*rho*dl^2-dt^(-1)*rho*omega_2^(-1)*dl^2
D[1](rho)  *  D[0](u)
	-omega_2^(-1)*dl+1/2*dl
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and is given by
1 1 1
K= —U1 1-— V1 —v1 — 1
vi (1—v1)? (v1+1)32

The equilibrium central moments are defined by
K(ed) — KM_lu(eq),

ie.,
T
KD = (p0,pc2) .

2.3.2 Conservation of mass equation

I
attached text file: output_d1q3_ade_clbml_symbolic_pde_00.txt

2
9p | Sy Op | Sip duy _ & dp vy _ §ivi dp v _ 5t (ou
ot T 76, 9or T o, om: + ( 2+w2)2w2 Bz, Ot + ( 2+w2)26tw2 9z 01 + ( 2+w2)26tw2 o) T
_ Sip 8%y _ sict 9%p _ 67 pv1 9%v, 2 _ 8i18:p D3y
(=24 wa) 3 oay T (F2+wa) 5 522 T (=24 w2) 35, e T (124w 12W2)12w§ 5t%0s; T

2 37pv1 930, v 83%p 5lp 9Py 9.2 §57p 9wy
(12 4 w3 — 12u») 602 ool T Cleso oz T @12W36tw§ 9z + (=2 —wjy + 3wo) 203 0830, T

92 3678:pv1 9%y 5ip 9ty @ o *p @ Slovi  9te, _
( 2 w3 +3w2) 2wy Ot20x7 + ml?wgwg otox3 + 24w3bws Oz + 12w3 6 w3 ozt T 0’

where:

m: 6 — 3wgc§w2 — 180? — 3wz — wgvfwg + 9wgc§ — 61)% + w3ws + 3vfw2 + 3w3vf + 9030.12 — 3wz
: 18w;;c§w2 — 5w3vfw§ + 6w3vfw2 — 120.)30? — 3L,J3c§w§ + 6c§w§ — 6w§ — 6wawa — 361)%&12 + 12w3vf + 2w3w§ + 181}?4‘;5 — 12c§w2 + 12ws

: 27w3vfwg + 24w3c§w2 + wiwg — 36w§vf — 1O8w3vfw§ — llwgwg + 12w§w2 + 9wgc§wg + 72w3vfw2 — 36w30§w§ + 1203&75 + 24w§c§ +
18w§vfw2 — 2w§c§wg — 12w§ — 24wswy — GCiwg +6wg + 25w§c§w§ — 48w§c§w2 — 3w§v%wg + 360.)30.)3 + 36vfw§ + 15w§v§w§ — 187wa§’ — ngwg

2 3 2 2,2 2.4 2 2 2 2.4 3 2.4 2 2,2 3 4,3 2,3 2 4
[Ca = 30wsviws — 24wsciws + T2wzc2viws + 24wiciwl — T2w3viw] — 3wichiws — 12wiviwi — T2wzc2viws + 36viws — bwzciws + 24w3ch +

2,2 2 2 4 2 4 3 2 3 4 2 2 2 2 4, 2 2 2 2 22 3 4 3 4
144wszciviwy — 48wiciwa + 3wiviwy + 24wsc ws; — T2v 7wy — 216c viws + T2wzviws; — 36wsciviws + wicws; — 30wzviwsy + 24wsc wa +

108c§v?wg — 8w§c§w§ + 12w§c§w2 — 3w§vfw§’ —+ ngcgvfu}g — 24w30§w§ + 721)%“13 + 12w§v%w§ — 361)%(413 + 6wsc§w§’ — 12w§c§vfw§

: —24w3vfwg — 12w30§w2 — wgwg — 12w§v% —+ 24W3vfw§ —+ 2w§w§ + 6w§wz — 24w303wg + 60w3v%wz —+ 720.)3630.)% — 60050.1; + 24w§c§ —
120202 ws 4 w2c2wd + 36w2 — 12 + 3002w — 18w — 2w2c2w? — 30w 2ws + 2w2v2wd — 24 2 840202 + 2w202w? + 4202w3 + 12 3
w3v] w2 +w3ciwy w5 w3 wa cowy wiy w3 ciws w3 w2 w3V W w3ws Vw5 w3 vIwWy v Wy w3ws

3 Comparison of SRT, MRT, and CLBM
3.1 Conservation of mass equation
2

ot +u 9 Oxq + pét oxq + l Oxq Ot + C(DQ. 0,Dyv1|6s 01 Ox1 + CD““ Dyvi|é: \ Ox1 +

(0) 5%, 0) |67 8%p 0) 167 92v, (0) 93, 0 2 8%u, ©) 162 93p
C'D D.,v l8t8:z:1 + CD-:pgaimf + CD%.’U] 5; 61% + CD;ZD_,.'I;l 6161‘/ ot20zx1 + CDtD?,m 61 ataz% + CD?/}Z@ +
57 520, 0) 2 9%, (0) 2¢ 9tuy (0) 3 9ty 0) 16} 8%p ©) |6} 8%,
¢ 89:? + CDfval 6l6t Ot30x, + OD?Dg,vl 51 6t 815283:% + CD,D3’111 l 81583:? + CD'H) ¢ 89:‘11 + CD11'1;1 ¢ Ow‘f




Complete expression of PDE that can be directly imported to Maxima:
D[0](rho)(t,x,y,z)-1/2*D[1](u)(t,x,y,z)^2*(2*dl^2*dt^(-1)*rho(t,x,y,z)*omega_2^(-1)-dl^2*dt^(-1)*rho(t,x,y,z))-1/2*D[0,0,0,1](u)(t,x,y,z)*(dl*dt^2*rho(t,x,y,z)*omega_2^(-1)+2*dl*dt^2*rho(t,x,y,z)*omega_2^(-3)-3*dl*dt^2*rho(t,x,y,z)*omega_2^(-2))+dl*D[1](u)(t,x,y,z)*dt^(-1)*rho(t,x,y,z)+1/6*D[0,1,1](u)(t,x,y,z)*(12*dl^2*rho(t,x,y,z)*u(t,x,y,z)*omega_2^(-2)-12*dl^2*rho(t,x,y,z)*u(t,x,y,z)*omega_2^(-1)+dl^2*rho(t,x,y,z)*u(t,x,y,z))-1/2*D[1,1](u)(t,x,y,z)*(2*dl^2*dt^(-1)*rho(t,x,y,z)*u(t,x,y,z)*omega_2^(-1)-dl^2*dt^(-1)*rho(t,x,y,z)*u(t,x,y,z))+3/2*D[0,0,1,1](u)(t,x,y,z)*(3*dl^2*dt*rho(t,x,y,z)*u(t,x,y,z)*omega_2^(-2)-2*dl^2*dt*rho(t,x,y,z)*u(t,x,y,z)*omega_2^(-3)-dl^2*dt*rho(t,x,y,z)*u(t,x,y,z)*omega_2^(-1))+1/12*D[1,1,1,1](u)(t,x,y,z)*(2*dl^4*dt^(-1)*rho(t,x,y,z)*u(t,x,y,z)^3+42*dl^4*omega_3^(-2)*dt^(-1)*rho(t,x,y,z)*u(t,x,y,z)^3-84*dl^4*omega_3^(-2)*dt^(-1)*rho(t,x,y,z)*u(t,x,y,z)^3*omega_2^(-1)+2*dl^4*dt^(-1)*rho(t,x,y,z)*u(t,x,y,z)^3*omega_2^(-1)-12*dl^4*omega_3^(-1)*dt^(-1)*c_s^2*rho(t,x,y,z)*u(t,x,y,z)*omega_2^(-2)+24*dl^4*omega_3^(-1)*dt^(-1)*rho(t,x,y,z)*u(t,x,y,z)^3*omega_2^(-1)-30*dl^4*dt^(-1)*c_s^2*rho(t,x,y,z)*u(t,x,y,z)*omega_2^(-2)+6*dl^4*dt^(-1)*rho(t,x,y,z)*u(t,x,y,z)*omega_2^(-2)-18*dl^4*omega_3^(-2)*dt^(-1)*rho(t,x,y,z)*u(t,x,y,z)-dl^4*dt^(-1)*rho(t,x,y,z)*u(t,x,y,z)+24*dl^4*dt^(-1)*c_s^2*rho(t,x,y,z)*u(t,x,y,z)*omega_2^(-3)-12*dl^4*omega_3^(-1)*dt^(-1)*rho(t,x,y,z)*u(t,x,y,z)*omega_2^(-2)-24*dl^4*omega_3^(-1)*dt^(-1)*rho(t,x,y,z)*u(t,x,y,z)*omega_2^(-1)-24*dl^4*omega_3^(-1)*dt^(-1)*rho(t,x,y,z)*u(t,x,y,z)^3+2*dl^4*dt^(-1)*rho(t,x,y,z)*u(t,x,y,z)*omega_2^(-1)+36*dl^4*omega_3^(-2)*dt^(-1)*rho(t,x,y,z)*u(t,x,y,z)*omega_2^(-1)-60*dl^4*omega_3^(-2)*dt^(-1)*c_s^2*rho(t,x,y,z)*u(t,x,y,z)*omega_2^(-1)-2*dl^4*dt^(-1)*c_s^2*rho(t,x,y,z)*u(t,x,y,z)*omega_2^(-1)+12*dl^4*omega_3^(-1)*dt^(-1)*rho(t,x,y,z)*u(t,x,y,z)-12*dl^4*dt^(-1)*rho(t,x,y,z)*u(t,x,y,z)^3*omega_2^(-3)+72*dl^4*omega_3^(-1)*dt^(-1)*c_s^2*rho(t,x,y,z)*u(t,x,y,z)*omega_2^(-1)+30*dl^4*omega_3^(-2)*dt^(-1)*c_s^2*rho(t,x,y,z)*u(t,x,y,z)+dl^4*dt^(-1)*c_s^2*rho(t,x,y,z)*u(t,x,y,z)+60*dl^4*omega_3^(-1)*dt^(-1)*rho(t,x,y,z)*u(t,x,y,z)^3*omega_2^(-2)-24*dl^4*omega_3^(-1)*dt^(-1)*c_s^2*rho(t,x,y,z)*u(t,x,y,z)-12*dl^4*dt^(-1)*rho(t,x,y,z)*u(t,x,y,z)^3*omega_2^(-2))+1/12*D[0,0,1](u)(t,x,y,z)*(12*dl*dt*rho(t,x,y,z)*omega_2^(-2)-12*dl*dt*rho(t,x,y,z)*omega_2^(-1)+dl*dt*rho(t,x,y,z))-1/2*D[0,1](u)(t,x,y,z)*(2*dl*rho(t,x,y,z)*omega_2^(-1)-dl*rho(t,x,y,z))-1/24*D[1,1,1,1](rho)(t,x,y,z)*(30*dl^4*omega_3^(-1)*dt^(-1)*u(t,x,y,z)^4-24*dl^4*dt^(-1)*c_s^4*omega_2^(-3)+24*dl^4*omega_3^(-1)*dt^(-1)*c_s^2*omega_2^(-2)-72*dl^4*omega_3^(-1)*dt^(-1)*u(t,x,y,z)^4*omega_2^(-1)+36*dl^4*omega_3^(-2)*dt^(-1)*u(t,x,y,z)^2-12*dl^4*dt^(-1)*u(t,x,y,z)^2*omega_2^(-1)-72*dl^4*omega_3^(-2)*dt^(-1)*u(t,x,y,z)^2*omega_2^(-1)+48*dl^4*dt^(-1)*c_s^4*omega_2^(-2)-dl^4*dt^(-1)*c_s^2+24*dl^4*omega_3^(-1)*dt^(-1)*c_s^4*omega_2^(-1)+72*dl^4*omega_3^(-1)*dt^(-1)*c_s^2*u(t,x,y,z)^2-3*dl^4*dt^(-1)*u(t,x,y,z)^4+36*dl^4*dt^(-1)*c_s^2*u(t,x,y,z)^2*omega_2^(-2)-72*dl^4*omega_3^(-1)*dt^(-1)*c_s^2*u(t,x,y,z)^2*omega_2^(-2)+8*dl^4*dt^(-1)*c_s^2*omega_2^(-1)+6*dl^4*omega_3^(-1)*dt^(-1)*c_s^2+72*dl^4*omega_3^(-2)*dt^(-1)*u(t,x,y,z)^4*omega_2^(-1)+12*dl^4*dt^(-1)*u(t,x,y,z)^4*omega_2^(-1)-12*dl^4*dt^(-1)*c_s^2*omega_2^(-2)-144*dl^4*omega_3^(-1)*dt^(-1)*c_s^2*u(t,x,y,z)^2*omega_2^(-1)+3*dl^4*dt^(-1)*u(t,x,y,z)^2-6*dl^4*omega_3^(-1)*dt^(-1)*c_s^4+216*dl^4*omega_3^(-2)*dt^(-1)*c_s^2*u(t,x,y,z)^2*omega_2^(-1)+12*dl^4*dt^(-1)*c_s^2*u(t,x,y,z)^2*omega_2^(-1)-24*dl^4*omega_3^(-1)*dt^(-1)*c_s^4*omega_2^(-2)+72*dl^4*omega_3^(-1)*dt^(-1)*u(t,x,y,z)^2*omega_2^(-1)-36*dl^4*omega_3^(-2)*dt^(-1)*u(t,x,y,z)^4-30*dl^4*omega_3^(-1)*dt^(-1)*u(t,x,y,z)^2-24*dl^4*dt^(-1)*c_s^4*omega_2^(-1)-6*dl^4*dt^(-1)*c_s^2*u(t,x,y,z)^2-108*dl^4*omega_3^(-2)*dt^(-1)*c_s^2*u(t,x,y,z)^2-24*dl^4*omega_3^(-1)*dt^(-1)*c_s^2*omega_2^(-1)+3*dl^4*dt^(-1)*c_s^4)-1/2*D[1](rho)(t,x,y,z)*(2*dl^2*dt^(-1)*u(t,x,y,z)*omega_2^(-1)-dl^2*dt^(-1)*u(t,x,y,z))*D[1](u)(t,x,y,z)+1/6*D[1,1,1](rho)(t,x,y,z)*(dl^3*dt^(-1)*u(t,x,y,z)+3*dl^3*omega_3^(-1)*dt^(-1)*u(t,x,y,z)^3-3*dl^3*dt^(-1)*u(t,x,y,z)*omega_2^(-1)-6*dl^3*omega_3^(-1)*dt^(-1)*u(t,x,y,z)^3*omega_2^(-1)-3*dl^3*omega_3^(-1)*dt^(-1)*u(t,x,y,z)-dl^3*dt^(-1)*u(t,x,y,z)^3-3*dl^3*dt^(-1)*c_s^2*u(t,x,y,z)+9*dl^3*dt^(-1)*c_s^2*u(t,x,y,z)*omega_2^(-1)+6*dl^3*omega_3^(-1)*dt^(-1)*u(t,x,y,z)*omega_2^(-1)+3*dl^3*dt^(-1)*u(t,x,y,z)^3*omega_2^(-1)-18*dl^3*omega_3^(-1)*dt^(-1)*c_s^2*u(t,x,y,z)*omega_2^(-1)+9*dl^3*omega_3^(-1)*dt^(-1)*c_s^2*u(t,x,y,z))+D[1](rho)(t,x,y,z)*dl*dt^(-1)*u(t,x,y,z)+1/2*D[1](rho)(t,x,y,z)*(dl-2*dl*omega_2^(-1))*D[0](u)(t,x,y,z)-1/12*D[1,1,1](u)(t,x,y,z)*(12*dl^3*dt^(-1)*c_s^2*rho(t,x,y,z)*omega_2^(-2)-2*dl^3*dt^(-1)*rho(t,x,y,z)+6*dl^3*omega_3^(-1)*dt^(-1)*rho(t,x,y,z)+6*dl^3*dt^(-1)*rho(t,x,y,z)*omega_2^(-1)+3*dl^3*dt^(-1)*c_s^2*rho(t,x,y,z)-12*dl^3*dt^(-1)*rho(t,x,y,z)*u(t,x,y,z)^2*omega_2^(-2)-18*dl^3*omega_3^(-1)*dt^(-1)*rho(t,x,y,z)*u(t,x,y,z)^2-6*dl^3*dt^(-1)*rho(t,x,y,z)*u(t,x,y,z)^2*omega_2^(-1)+12*dl^3*omega_3^(-1)*dt^(-1)*c_s^2*rho(t,x,y,z)*omega_2^(-1)-18*dl^3*dt^(-1)*c_s^2*rho(t,x,y,z)*omega_2^(-1)+5*dl^3*dt^(-1)*rho(t,x,y,z)*u(t,x,y,z)^2-12*dl^3*omega_3^(-1)*dt^(-1)*rho(t,x,y,z)*omega_2^(-1)-6*dl^3*omega_3^(-1)*dt^(-1)*c_s^2*rho(t,x,y,z)+36*dl^3*omega_3^(-1)*dt^(-1)*rho(t,x,y,z)*u(t,x,y,z)^2*omega_2^(-1))+1/2*D[1,1](rho)(t,x,y,z)*(dl^2*dt^(-1)*c_s^2-2*dl^2*dt^(-1)*c_s^2*omega_2^(-1))-1/12*D[0,1,1,1](u)(t,x,y,z)*(3*dl^3*rho(t,x,y,z)*u(t,x,y,z)^2+24*dl^3*omega_3^(-1)*rho(t,x,y,z)*omega_2^(-2)-15*dl^3*rho(t,x,y,z)*u(t,x,y,z)^2*omega_2^(-1)-24*dl^3*omega_3^(-1)*c_s^2*rho(t,x,y,z)*omega_2^(-2)+12*dl^3*omega_3^(-2)*rho(t,x,y,z)*omega_2^(-1)+6*dl^3*omega_3^(-2)*c_s^2*rho(t,x,y,z)-36*dl^3*omega_3^(-2)*rho(t,x,y,z)*u(t,x,y,z)^2*omega_2^(-1)-72*dl^3*omega_3^(-1)*rho(t,x,y,z)*u(t,x,y,z)^2*omega_2^(-2)-25*dl^3*c_s^2*rho(t,x,y,z)*omega_2^(-1)-12*dl^3*rho(t,x,y,z)*omega_2^(-2)-dl^3*rho(t,x,y,z)-27*dl^3*omega_3^(-1)*rho(t,x,y,z)*u(t,x,y,z)^2+9*dl^3*omega_3^(-1)*rho(t,x,y,z)-12*dl^3*omega_3^(-2)*c_s^2*rho(t,x,y,z)*omega_2^(-1)-24*dl^3*c_s^2*rho(t,x,y,z)*omega_2^(-3)-6*dl^3*omega_3^(-2)*rho(t,x,y,z)+18*dl^3*omega_3^(-2)*rho(t,x,y,z)*u(t,x,y,z)^2+108*dl^3*omega_3^(-1)*rho(t,x,y,z)*u(t,x,y,z)^2*omega_2^(-1)+2*dl^3*c_s^2*rho(t,x,y,z)+11*dl^3*rho(t,x,y,z)*omega_2^(-1)+48*dl^3*c_s^2*rho(t,x,y,z)*omega_2^(-2)+36*dl^3*rho(t,x,y,z)*u(t,x,y,z)^2*omega_2^(-3)-18*dl^3*rho(t,x,y,z)*u(t,x,y,z)^2*omega_2^(-2)+36*dl^3*omega_3^(-1)*c_s^2*rho(t,x,y,z)*omega_2^(-1)-9*dl^3*omega_3^(-1)*c_s^2*rho(t,x,y,z)-36*dl^3*omega_3^(-1)*rho(t,x,y,z)*omega_2^(-1))=0


List of all coefficients of each partial derivatives:
D[1](rho)
	dl*dt^(-1)*u
D[1](u)
	dl*dt^(-1)*rho
D[0](rho)
	1
D[1,1](rho)
	1/2*dl^2*dt^(-1)*c_s^2-dl^2*dt^(-1)*c_s^2*omega_2^(-1)
D[1,1](u)
	-dl^2*dt^(-1)*rho*u*omega_2^(-1)+1/2*dl^2*dt^(-1)*rho*u
D[0,1](u)
	-dl*rho*omega_2^(-1)+1/2*dl*rho
D[1,1,1](rho)
	1/6*dl^3*dt^(-1)*u+1/2*dl^3*omega_3^(-1)*dt^(-1)*u^3-1/2*dl^3*dt^(-1)*u*omega_2^(-1)-dl^3*omega_3^(-1)*dt^(-1)*u^3*omega_2^(-1)-1/2*dl^3*omega_3^(-1)*dt^(-1)*u-1/6*dl^3*dt^(-1)*u^3-1/2*dl^3*dt^(-1)*c_s^2*u+3/2*dl^3*dt^(-1)*c_s^2*u*omega_2^(-1)+dl^3*omega_3^(-1)*dt^(-1)*u*omega_2^(-1)+1/2*dl^3*dt^(-1)*u^3*omega_2^(-1)-3*dl^3*omega_3^(-1)*dt^(-1)*c_s^2*u*omega_2^(-1)+3/2*dl^3*omega_3^(-1)*dt^(-1)*c_s^2*u
D[1,1,1](u)
	-dl^3*dt^(-1)*c_s^2*rho*omega_2^(-2)+1/6*dl^3*dt^(-1)*rho-1/2*dl^3*omega_3^(-1)*dt^(-1)*rho-1/2*dl^3*dt^(-1)*rho*omega_2^(-1)-1/4*dl^3*dt^(-1)*c_s^2*rho+dl^3*dt^(-1)*rho*u^2*omega_2^(-2)+3/2*dl^3*omega_3^(-1)*dt^(-1)*rho*u^2+1/2*dl^3*dt^(-1)*rho*u^2*omega_2^(-1)-dl^3*omega_3^(-1)*dt^(-1)*c_s^2*rho*omega_2^(-1)+3/2*dl^3*dt^(-1)*c_s^2*rho*omega_2^(-1)-5/12*dl^3*dt^(-1)*rho*u^2+dl^3*omega_3^(-1)*dt^(-1)*rho*omega_2^(-1)+1/2*dl^3*omega_3^(-1)*dt^(-1)*c_s^2*rho-3*dl^3*omega_3^(-1)*dt^(-1)*rho*u^2*omega_2^(-1)
D[0,1,1](u)
	2*dl^2*rho*u*omega_2^(-2)-2*dl^2*rho*u*omega_2^(-1)+1/6*dl^2*rho*u
D[0,0,1](u)
	dl*dt*rho*omega_2^(-2)-dl*dt*rho*omega_2^(-1)+1/12*dl*dt*rho
D[1,1,1,1](rho)
	-5/4*dl^4*omega_3^(-1)*dt^(-1)*u^4+dl^4*dt^(-1)*c_s^4*omega_2^(-3)-dl^4*omega_3^(-1)*dt^(-1)*c_s^2*omega_2^(-2)+3*dl^4*omega_3^(-1)*dt^(-1)*u^4*omega_2^(-1)-3/2*dl^4*omega_3^(-2)*dt^(-1)*u^2+1/2*dl^4*dt^(-1)*u^2*omega_2^(-1)+3*dl^4*omega_3^(-2)*dt^(-1)*u^2*omega_2^(-1)-2*dl^4*dt^(-1)*c_s^4*omega_2^(-2)+1/24*dl^4*dt^(-1)*c_s^2-dl^4*omega_3^(-1)*dt^(-1)*c_s^4*omega_2^(-1)-3*dl^4*omega_3^(-1)*dt^(-1)*c_s^2*u^2+1/8*dl^4*dt^(-1)*u^4-3/2*dl^4*dt^(-1)*c_s^2*u^2*omega_2^(-2)+3*dl^4*omega_3^(-1)*dt^(-1)*c_s^2*u^2*omega_2^(-2)-1/3*dl^4*dt^(-1)*c_s^2*omega_2^(-1)-1/4*dl^4*omega_3^(-1)*dt^(-1)*c_s^2-3*dl^4*omega_3^(-2)*dt^(-1)*u^4*omega_2^(-1)-1/2*dl^4*dt^(-1)*u^4*omega_2^(-1)+1/2*dl^4*dt^(-1)*c_s^2*omega_2^(-2)+6*dl^4*omega_3^(-1)*dt^(-1)*c_s^2*u^2*omega_2^(-1)-1/8*dl^4*dt^(-1)*u^2+1/4*dl^4*omega_3^(-1)*dt^(-1)*c_s^4-9*dl^4*omega_3^(-2)*dt^(-1)*c_s^2*u^2*omega_2^(-1)-1/2*dl^4*dt^(-1)*c_s^2*u^2*omega_2^(-1)+dl^4*omega_3^(-1)*dt^(-1)*c_s^4*omega_2^(-2)-3*dl^4*omega_3^(-1)*dt^(-1)*u^2*omega_2^(-1)+3/2*dl^4*omega_3^(-2)*dt^(-1)*u^4+5/4*dl^4*omega_3^(-1)*dt^(-1)*u^2+dl^4*dt^(-1)*c_s^4*omega_2^(-1)+1/4*dl^4*dt^(-1)*c_s^2*u^2+9/2*dl^4*omega_3^(-2)*dt^(-1)*c_s^2*u^2+dl^4*omega_3^(-1)*dt^(-1)*c_s^2*omega_2^(-1)-1/8*dl^4*dt^(-1)*c_s^4
D[1,1,1,1](u)
	1/6*dl^4*dt^(-1)*rho*u^3+7/2*dl^4*omega_3^(-2)*dt^(-1)*rho*u^3-7*dl^4*omega_3^(-2)*dt^(-1)*rho*u^3*omega_2^(-1)+1/6*dl^4*dt^(-1)*rho*u^3*omega_2^(-1)-dl^4*omega_3^(-1)*dt^(-1)*c_s^2*rho*u*omega_2^(-2)+2*dl^4*omega_3^(-1)*dt^(-1)*rho*u^3*omega_2^(-1)-5/2*dl^4*dt^(-1)*c_s^2*rho*u*omega_2^(-2)+1/2*dl^4*dt^(-1)*rho*u*omega_2^(-2)-3/2*dl^4*omega_3^(-2)*dt^(-1)*rho*u-1/12*dl^4*dt^(-1)*rho*u+2*dl^4*dt^(-1)*c_s^2*rho*u*omega_2^(-3)-dl^4*omega_3^(-1)*dt^(-1)*rho*u*omega_2^(-2)-2*dl^4*omega_3^(-1)*dt^(-1)*rho*u*omega_2^(-1)-2*dl^4*omega_3^(-1)*dt^(-1)*rho*u^3+1/6*dl^4*dt^(-1)*rho*u*omega_2^(-1)+3*dl^4*omega_3^(-2)*dt^(-1)*rho*u*omega_2^(-1)-5*dl^4*omega_3^(-2)*dt^(-1)*c_s^2*rho*u*omega_2^(-1)-1/6*dl^4*dt^(-1)*c_s^2*rho*u*omega_2^(-1)+dl^4*omega_3^(-1)*dt^(-1)*rho*u-dl^4*dt^(-1)*rho*u^3*omega_2^(-3)+6*dl^4*omega_3^(-1)*dt^(-1)*c_s^2*rho*u*omega_2^(-1)+5/2*dl^4*omega_3^(-2)*dt^(-1)*c_s^2*rho*u+1/12*dl^4*dt^(-1)*c_s^2*rho*u+5*dl^4*omega_3^(-1)*dt^(-1)*rho*u^3*omega_2^(-2)-2*dl^4*omega_3^(-1)*dt^(-1)*c_s^2*rho*u-dl^4*dt^(-1)*rho*u^3*omega_2^(-2)
D[0,1,1,1](u)
	-1/4*dl^3*rho*u^2-2*dl^3*omega_3^(-1)*rho*omega_2^(-2)+5/4*dl^3*rho*u^2*omega_2^(-1)+2*dl^3*omega_3^(-1)*c_s^2*rho*omega_2^(-2)-dl^3*omega_3^(-2)*rho*omega_2^(-1)-1/2*dl^3*omega_3^(-2)*c_s^2*rho+3*dl^3*omega_3^(-2)*rho*u^2*omega_2^(-1)+6*dl^3*omega_3^(-1)*rho*u^2*omega_2^(-2)+25/12*dl^3*c_s^2*rho*omega_2^(-1)+dl^3*rho*omega_2^(-2)+1/12*dl^3*rho+9/4*dl^3*omega_3^(-1)*rho*u^2-3/4*dl^3*omega_3^(-1)*rho+dl^3*omega_3^(-2)*c_s^2*rho*omega_2^(-1)+2*dl^3*c_s^2*rho*omega_2^(-3)+1/2*dl^3*omega_3^(-2)*rho-3/2*dl^3*omega_3^(-2)*rho*u^2-9*dl^3*omega_3^(-1)*rho*u^2*omega_2^(-1)-1/6*dl^3*c_s^2*rho-11/12*dl^3*rho*omega_2^(-1)-4*dl^3*c_s^2*rho*omega_2^(-2)-3*dl^3*rho*u^2*omega_2^(-3)+3/2*dl^3*rho*u^2*omega_2^(-2)-3*dl^3*omega_3^(-1)*c_s^2*rho*omega_2^(-1)+3/4*dl^3*omega_3^(-1)*c_s^2*rho+3*dl^3*omega_3^(-1)*rho*omega_2^(-1)
D[0,0,1,1](u)
	9/2*dl^2*dt*rho*u*omega_2^(-2)-3*dl^2*dt*rho*u*omega_2^(-3)-3/2*dl^2*dt*rho*u*omega_2^(-1)
D[0,0,0,1](u)
	-1/2*dl*dt^2*rho*omega_2^(-1)-dl*dt^2*rho*omega_2^(-3)+3/2*dl*dt^2*rho*omega_2^(-2)
D[1](rho)  *  D[1](u)
	-dl^2*dt^(-1)*u*omega_2^(-1)+1/2*dl^2*dt^(-1)*u
D[1](u)  *  D[1](u)
	-dl^2*dt^(-1)*rho*omega_2^(-1)+1/2*dl^2*dt^(-1)*rho
D[1](rho)  *  D[0](u)
	1/2*dl-dl*omega_2^(-1)
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coefficient Cg’zﬂ Div, at

0),SRT
CE):Z/J~Df,'U1 = (—2+w)i

L(0),MRT1 __ 1
Cbyp,Dyvy = (=24 w2) 2wy

(0),CLBM1L _ ~(0),MRT1
Dgp,Divy = TDgp,Divy
coefficient C(") at

Dy p,Dyvy
(0),SRT  _ vy
CDT,,;,DJWl =(-2+ w)m

(0),MRT1 __ vy
CDmp,Dmvl = (_2"‘“2)72“,2

((0),CLBM1 _ ~(0),MRT1

Dzp.Dgvy = T Dgp,Dgvy
coefficient C'") at
Dgvy,Dgvy
(0),SRT _ o
CDmvl,Dmvl =(-2+w;
(0),MRT1 __ o
CD;,;vl,Dmvl =(-2+w2) 2wy
((0).CLBML _ ~(0),MRT1
Dgvi,Dgv; — “Dguvy,Dgvy
coefficient C(") at
DyDgv
(0),SRT __ s
Cp/byo, = (—2+ w35
(0),MRT1 __ p
CDtDmvl =(-2 +W2)2w2

(0),CLBM1 _ ~(0),MRT1
CDtDmvl = CDtDzvl

s (0) 9p
coefficient CD%p at
C(0)SRT _ (o 2

D2p =(2+w)35

(0), MRT1

2
D2p = (2w

c
2wg
(0),CLBM1 __ ~(0),MRT1

) =cl)

zP zP

coefficient C](Doz) at

V1
(0),SRT _ pv
CD%'UI =(2+w)5
(0),MRT1 _ pvy
CD%U1 =( 2+w2)2w2

(0),CLBM1 _ ~(0),MRT1
Df v - DZUI

coefficient C'(%)

DZDg vy
(0),SRT _ 2 o
CD%DEH] = (124w 12w) oz
(0),MRT1 __ 2 P
CDfDmvl = (12 4+ w3 — 12w3) 12w%




(0),CLBM1 _ ~(0),MRT1
‘D2Dg v ~ D2Dgw
t-xv1 tPxv1

. 0
coefficient C(°) 5
D¢Dg vy

L(0),SRT _ 2 puy

‘DyD2vy (12+w 12w) 6%

(0),MRT1 _ ov
CDtD?ﬂ’l = (12 + waws — 6wy — 6"‘)3)7&‘;2}03

(0),CLBM1

2
oz = (124 wf — 1202)

pUL
2
603

: (0)
coefficient CD2 , at

0),SRT
Cl(D'f),n = (6 +w? +18c%2w — 6w — 3c2w? + 6viw — 182 — 6v — vwa)Gz;—lz

0),MRT1
c© = (—12c§wa + 3c§w§ + 3vfw2w3 — 3wows — 3w§ — Gcng + 6wo + 150§w2w3 — 3c§w§w3 + 31)?0.}% + wgwg — 6vfw2 — v%wgwg)vil

‘D3 ) 6w3wg

C](Dog)’;:LBMl = (6 + 9c2w3 — viwsws + waws + 9c2ws — 3wa — 3ciwawsz + 3viws — 18¢2 — 3wy + 3viws — 6Uf)6:271w3
z
coefficient C(O.s) at
Dy vq

+(0),SRT __ 2 2 2 2 2 2 2 2 2
C/D}31;l = (12 4 2w* 4 24ciw — 12w — 3ciw” + 24vjw — 24c; — 24v] — Svjw )12’;2

(0),MRT1 __

D3 vy -
(712c§w3 +6¢:§w§ + 181)%(412(4)3 — 6bwows — 6(.0% — 120?(4)2 +12ws + 185§w2w3 — 3630}%&13 — 121)%(413 + 611%(4)% +2w§w3 — 12vfw2 — 51)%(.«,v§<.«)3)12¢2

w3wg

(0),CLBM1 __

‘D3 g -
(712C§UJ3 -+ 60§w§ +6v%w2w3 — bwows — ng - 125§w2 +12ws + 180zw2w3 - 3czw§w3 + 121)%&)3 -+ 1871%0.)3 +2w§w3 - 36vfw2 - 5v?w§w3)ﬁ

2

(0) at

coefficient C_
D‘t Dgvy

0),SRT 2
c©@: =(-2—-w 3w) =L+
D3Dy vy ( + )2w3
(0),MRT1 2
Crsn :(727w2+3w2)2‘03
tPDzvy ws
(0),CLBM1 _ ~(0),MRT1
D3Dy vy D3Dy vy
. 0
coefficient C' ; 5 at
DiDzv1

(0).SR"
(0).SRT _ 2 3pvy
Ch2p2,, = (=2 - w” +3w) 353
tPzv1
(0),MRT1 _ 2 2 3 2 2 2 2 3 pv
CD2D2U1 = (2w3; — wow3 + 2w; — dwows — 4dw; + 8wiwz — wiw; — 2wiws) ngi)%
tPz

3

¢(0),CLBM1L _ (=2 — w2 + 3ws) 2,:;31

‘2
D7DZ vy

. 0
coefficient C°) 3
D¢Dy vy

(0),SRT __ 3 2 2 2 2 2 3 2 2 2 3 2 2 2
byb3uy = (=36 + w® — 20w” — 90ciw + 54w + 34ciw” — 2ciw” — 108viw + 60c; — 3viw” + 7207 + 42v7w™) 12“;3
CLOMTY (484126312003 — e 80Tt — 420 s} 6 — 2oy — 12+ 24y + 24+ 150 —6vTud +

3 2 2 2 2 2 2 2 3 2 2 2 2 2 3 2 2 2 2 2 2 3 2 2 2 2 3 2 P
wzwg—36(:5(4.12043-1-271)14;.J2w3—QCSLJ.12L~Y3-‘,—121}1(,‘.12—i—36w2w3-1-9(15492(/.)3—11(.4)2493—60'111u.12wg-‘,—121}1(.4.13—9u.124:.13-i-25csu.z2w3—3'111w2(.u3)12“%‘”g



(0),CLBM1 __

‘D¢D3 vy

(7480§w2w§ + 125§w§ + 12w2w§ — 6c§wg’ + 72vfw2w3 + 18vfw2w§ +6wg —24wows — 12w§ +24c§w2w3 +24c§w§ + 271;?&)%0.)3 — 18v%wg +w§’w§ —
2 2 2 2 2 2 3 2 2 2 2 2 3 2 2 2 2 2 2 3 2 2 2 2732 P

36c wiws + 15vjwiws — 2ciwrws + 36viws + 36wiws + 9ciwiws — 1lwiws — 108viwiws — 36viws — Ywsws + 25c wiws — 3v1w2w3)m

. (0) a%p
coefficient Cﬁfgp at | =—r

C‘](DO% ’pSRT = (36c§w + 1081);100 — ’721)1L — 42v‘fw2 — 14cfw2 + 480‘51 + cﬁw?’ + 3v411w3 — 72c‘slw — 1081}?00 — 144C§Uf + 216c§v%w — 24c§ — 30;10.)3 —

3v%@3 — 84c§vfw2 + 721}% —+ Gciv%wB —+ 421}%0.)2 + 3003@02) 241)3

0),MRT1
(7](3/1) = (241}‘11w2w§ + 12c§w2w§ + 156c2v%w2w§ — 241;411(*); + 121);1(.03 + 48vfw2w3 + 240%@'20.)3 — 24'ufw2w§ — 480§w2w§ — 481)%&4120.13 —
zP ) - ) )
24c%waws — 24c%viwows + 18viwiws + 6ctwiws — 1207w5 + 48c2viwiws + 24ciwiws + 20 wiws — 24c2viwd + 24ctwiw? + 24viwiw? +
120?1}%0.)3 + 3v1‘w3w§ —+ cgwgwg —+ Gcivfwgwg + 2411%0.13 — 18v%wgw3 — Gciwgwg — IZCgvfwgwg — 24c§w§w3 — 72v%w§w3 —+ 24c§w§ —
2,2 2 2 2 2 2 4, 2 2 23 2 473 2 2,2 2 1
T2civiwiws — 8ciwiws — 24viwiws — viwiws — 3ciwiw; — 96civiwy) 20302
0),CLBM1
C](_)-i) = (120§w2w§ — 36c§vfw2w§ — 721)110./% + 361}‘110.1:23 + 240;10.120.13 — 48(:‘510.72“)% — 24c§w2w3 + 720§v%w2w3 + SOUfwgwg + 6030.)30.)3 —
z

2 3 2,2 2 2 2 4,2 2,2 2 4,2 2 2 2 2 2,2 3 4.3 2, 2 3 2 2,2 3 2 2 2
36”?"%"‘14435;"1‘;’2“3+24§s‘;’2‘§3+72v1‘*i2“;3_2160521";2+24Csw42‘*)23+12”é‘*}22‘*’5,4'2108(532’)1;’2;'3“1”2“’%+ch‘*’2‘*§3"'3:623”1“’31“)%"'272”1“’2_
30v]wsiws — Beiwyws — T2cv]wiyws — 24c wiws — T2viwiws + 24c ws — 12civiwiws — 8ciwiws — 12vTwiws — 3viwiws; — 3c wyw3s)

coefficient C(Qf at '
Dl vy

COPSET = (24 — w® + 14w? 4 722w — 36w — 26c2w? + c2w® + 54vfw — 48c2 + 20}w® — 360F — 2207 w?) £
zV1

1
24w w3

0),MRT1 2 2 2 2 2 2 3 2 2 2 3 2 2 2 2 2 3 2 3
7](34),” = (42cwaw; —12¢c w5 — bwaws +6¢;ws — 1207 waws +24vi waws — 6w; +12waws +12w; — 12¢;waws — 24ciw; — 6viwsws +6viws —
z
32 2 2 2 2 2, 2 3 2 2 2 2 2 3 2 2 2 2 2 2 3 2 2 2 2 3 2y pv
wyw3 +24ciwiws — 16viwiws + e wyws — 1207 ws — 24wiws — 6ciwrws +8wiws +24viwiws — 1207 w3 + 6wiyws — 20c;wiws +2v]whws @%g
(0),CLBM1 __
"Dy -
(—30C§UJ2UJ§ — 600§w§ —+ 6w2w§ + SOCiwg’ + 6011%(4.12(43 — 121}%0.)20.132, — 18wg — 12waws + 360.)3 — 120§w2w3 —+ 24c§w§ — 24vfwgw3 + 42vfwg —
3 2 32 2 2 2 2, "2 3 2 2 2 2 2 3 2 2 2 2 2 2 3 2 2 2 2 3 2 v
w2w3+7205w2w3+2v1w2w3+csw2w3784v1w2724w2w3724csw2w3+2w2w3+24v1w2w3712v1w3+12w2w37205w2w3+2v1w2w3)12i}7§d§

[1] T. Kriger, H. Kusumaatmaja, A. Kuzmin, O. Shardt, G. Silva, E. M. Viggen, The lattice Boltzmann
method, Springer International Publishing 10 (978-3) (2017) 4-15.
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