
University of British Columbia
SLIM

Mathias Louboutin, Michael Lange, Navjot Kukreja, Fabio Luporini,
Felix J. Herrmann and Gerard Gorman

Raising the abstraction to separate concerns:
enabling different physics for geophysical exploration

Wednesday, 1 March 17



Wave-equation based geophysical 
exploration introduction
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Physical problem
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Mathematical problem
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(Virieux and Operto, 2009)minimize
m

1

2
|| A�1(m) · q� d||22

m: squared slowness

d: field recorded data

A(m): discretized wave-equation

q: source term
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Challenges
‣ Multiple representations of the physics
‣ Problem sizes are huge:

- seismic surveys consist of tens of thousands of individual experiments
- model wave propagation over thousands of time steps in large domains
- typical size of modeling matrix

‣ Least square problem requires adjoints of the system matrix
‣ Discrete wave-equation can not be formed as an explicit matrix 

- stencil-based implementation

‣ Needs scalable, flexible, performant and portable discretization

A(m) 2 Rn⇥n, n = 1e16
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Scientific motivations
Different physics

‣ Isotropic acoustic
‣ Isotropic acoustic with density
‣ Anisotropic acoustic
‣ Isotropic elastic
‣ Anisotropic elastic
‣ ...

Simulation for inversion
‣ Adjoint PDE
‣ Gradients
‣ ...
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Design motivation
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‣ Writing stencil codes is time consuming and hard for complicated 
equations. It is even harder because of the need for highly optimized 
implementations on a range of different computer architectures.

‣ Separation of Concerns with a finite-difference DSL

‣ Geophysicists need to be able to focus on the physics
‣ Computer scientists need to be able to focus on the software
‣  Mathematicians need to focus on numerical analysis
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Design motivations
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#include <cassert>
#include <cstdlib>
#include <cmath>
#include <iostream>
#include <fstream>
#include <vector>
#include <cstdio>
#include <string>
#include <inttypes.h>
#include <sys/time.h>
#include <math.h>
#include <omp.h>
struct profiler
{
  double post_stencils0;
  double post_stencils1;
  double post_stencils2;
  double loop_body;
} ;
extern "C" int ForwardOperator(float *m_vec, float *damp_vec, float *u_vec, flo
at *v_vec, float *epsilon_vec, float *delta_vec, float *theta_vec, float *phi_ve
c, float *src_vec, float *src_coords_vec, float *rec_vec, float *rec_coords_vec,
 long i1block, long i2block, struct profiler *timings)
{
  float (*m)[70][70] = (float (*)[70][70]) m_vec;
  float (*damp)[70][70] = (float (*)[70][70]) damp_vec;
  float (*u)[70][70][70] = (float (*)[70][70][70]) u_vec;
  float (*v)[70][70][70] = (float (*)[70][70][70]) v_vec;
  float (*epsilon)[70][70] = (float (*)[70][70]) epsilon_vec;
  float (*delta)[70][70] = (float (*)[70][70]) delta_vec;
  float (*theta)[70][70] = (float (*)[70][70]) theta_vec;
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  float (*phi)[70][70] = (float (*)[70][70]) phi_vec;
  float (*src)[1] = (float (*)[1]) src_vec;
  float (*src_coords)[3] = (float (*)[3]) src_coords_vec;
  float (*rec)[101] = (float (*)[101]) rec_vec;
  float (*rec_coords)[3] = (float (*)[3]) rec_coords_vec;
  {
    int t0;
    int t1;
    int t2;
    #pragma omp parallel
    for (int i4 = 0; i4<3; i4+=1)
    {
      #pragma omp single
      {
        t0 = (i4)%(3);
        t1 = (t0 + 1)%(3);
        t2 = (t1 + 1)%(3);
      }
      struct timeval start_loop_body, end_loop_body;
      #pragma omp master
      gettimeofday(&start_loop_body, NULL);
      {
        #pragma omp for schedule(static)
        for (int i1b = 6; i1b<64 − (58 % i1block); i1b+=i1block)
          for (int i2b = 6; i2b<64 − (58 % i2block); i2b+=i2block)
            for (int i1 = i1b; i1<i1b+i1block; i1++)
              for (int i2 = i2b; i2<i2b+i2block; i2++)
              {
                #pragma omp simd aligned(m, theta, delta, phi, u, damp, v, epsil
on:64)
                for (int i3 = 6; i3<64; i3++)
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                {
                  float temp1 = 8.85879567828298e−1F*damp[i1][i2][i3];
                  float temp3 = 2.0F*m[i1][i2][i3];
                  float temp4 = 1.0F/(temp1 + temp3);
                  float temp5 = 4.0F*m[i1][i2][i3];
                  float temp9 = temp1 − temp3;
                  float temp10 = 1.56956521739130F;
                  float temp12 = 5.00000000000000e−2F;
                  float temp13 = 2.91666666666667e−1F*temp12;
                  float temp16 = sin(theta[i1][i2][i3]);
                  float temp19 = cos(phi[i1][i2][i3]);
                  float temp20 = cos(theta[i1][i2][i3]);
                  float temp21 = (1.0F/60.0F)*temp12;
                  float temp27 = temp12*v[t1][i1][i2][i3 − 2];
                  float temp30 = temp12*v[t1][i1][i2][i3 − 1];
                  float temp31 = (3.0F/4.0F)*temp30;
                  float temp34 = temp12*v[t1][i1][i2][i3 + 1];
                  float temp35 = (3.0F/4.0F)*temp34;
                  float temp38 = temp12*v[t1][i1][i2][i3 + 2];
                  float temp41 = temp21*v[t1][i1][i2][i3 + 3];
                  float temp42 = sin(phi[i1][i2][i3]);
                  float temp43 = temp16*temp42;
                  float temp48 = temp12*v[t1][i1][i2 − 2][i3];
                  float temp51 = temp12*v[t1][i1][i2 − 1][i3];
                  float temp52 = (3.0F/4.0F)*temp51;
                  float temp55 = temp12*v[t1][i1][i2 + 1][i3];
                  float temp56 = (3.0F/4.0F)*temp55;
                  float temp59 = temp12*v[t1][i1][i2 + 2][i3];
                  float temp62 = temp21*v[t1][i1][i2 + 3][i3];
                  float temp63 = temp16*temp19;
                  float temp65 = temp12*v[t1][i1][i2][i3];
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                  float temp66 = (7.0F/12.0F)*temp65;
                  float temp67 = (1.0F/30.0F)*temp12;
                  float temp72 = temp12*v[t1][i1 − 1][i2][i3];
                  float temp75 = temp12*v[t1][i1 + 1][i2][i3];
                  float temp78 = temp12*v[t1][i1 + 2][i2][i3];
                  float temp81 = temp12*v[t1][i1 + 3][i2][i3];
                  float temp84 = temp21*v[t1][i1 + 4][i2][i3];
                  float temp87 = temp12*v[t1][i1 − 2][i2][i3];
                  float temp88 = (3.0F/4.0F)*temp72;
                  float temp89 = (3.0F/4.0F)*temp75;
                  float temp90 = temp21*v[t1][i1 + 3][i2][i3];
                  float temp91 = temp12*v[t1][i1][i2][i3 + 3];
                  float temp94 = temp21*v[t1][i1][i2][i3 + 4];
                  float temp95 = temp12*v[t1][i1][i2 + 3][i3];
                  float temp98 = temp21*v[t1][i1][i2 + 4][i3];
                  float temp99 = 2.91666666666667e−1F*temp12*(temp20*((2.0F/5.0F
)*temp30 − 4.0F/3.0F*temp34 + (1.0F/2.0F)*temp38 + temp66 − temp67*v[t1][i1][i2]
[i3 − 2] − 2.0F/15.0F*temp91 + temp94) + temp43*((2.0F/5.0F)*temp51 − 4.0F/3.0F*
temp55 + (1.0F/2.0F)*temp59 + temp66 − temp67*v[t1][i1][i2 − 2][i3] − 2.0F/15.0F
*temp95 + temp98) + temp63*(temp21*v[t1][i1 − 3][i2][i3] + (3.0F/20.0F)*temp78 −
 3.0F/20.0F*temp87 + temp88 − temp89 − temp90));
                  float temp100 = 3.75e−1F*temp12;
                  float temp102 = cos(theta[i1][i2][i3 − 1]);
                  float temp103 = (3.0F/4.0F)*temp65;
                  float temp104 = −temp103;
                  float temp107 = temp12*v[t1][i1][i2][i3 − 3];
                  float temp108 = (3.0F/4.0F)*temp27;
                  float temp109 = (3.0F/20.0F)*temp34;
                  float temp110 = temp21*v[t1][i1][i2][i3 + 2];
                  float temp112 = sin(phi[i1][i2][i3 − 1]);
                  float temp113 = sin(theta[i1][i2][i3 − 1]);
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                  float temp114 = temp112*temp113;
                  float temp116 = (3.0F/20.0F)*temp12;
                  float temp118 = (3.0F/4.0F)*temp12;
                  float temp120 = temp118*v[t1][i1][i2 − 1][i3 − 1];
                  float temp122 = temp118*v[t1][i1][i2 + 1][i3 − 1];
                  float temp125 = cos(phi[i1][i2][i3 − 1]);
                  float temp126 = temp113*temp125;
                  float temp127 = (7.0F/12.0F)*temp30;
                  float temp129 = (2.0F/5.0F)*temp12;
                  float temp131 = temp129*v[t1][i1 − 1][i2][i3 − 1];
                  float temp132 = (4.0F/3.0F)*temp12;
                  float temp134 = (1.0F/2.0F)*temp12;
                  float temp136 = (2.0F/15.0F)*temp12;
                  float temp138 = 7.5e−2F*temp12;
                  float temp140 = cos(theta[i1][i2][i3 + 2]);
                  float temp141 = (3.0F/20.0F)*temp65;
                  float temp142 = −temp141;
                  float temp143 = temp12*v[t1][i1][i2][i3 + 4];
                  float temp146 = temp21*v[t1][i1][i2][i3 + 5];
                  float temp148 = sin(phi[i1][i2][i3 + 2]);
                  float temp149 = sin(theta[i1][i2][i3 + 2]);
                  float temp150 = temp148*temp149;
                  float temp153 = temp116*v[t1][i1][i2 − 2][i3 + 2];
                  float temp157 = temp116*v[t1][i1][i2 + 2][i3 + 2];
                  float temp159 = cos(phi[i1][i2][i3 + 2]);
                  float temp160 = temp149*temp159;
                  float temp161 = (7.0F/12.0F)*temp38;
                  float temp166 = temp134*v[t1][i1 + 2][i2][i3 + 2];
                  float temp168 = 8.33333333333333e−3F*temp12;
                  float temp170 = cos(theta[i1][i2][i3 − 3]);
                  float temp171 = (1.0F/60.0F)*temp65;
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                  float temp172 = −temp171;
                  float temp177 = temp12*v[t1][i1][i2][i3 − 5];
                  float temp178 = temp12*v[t1][i1][i2][i3 − 4];
                  float temp179 = (3.0F/20.0F)*temp30;
                  float temp181 = sin(phi[i1][i2][i3 − 3]);
                  float temp182 = sin(theta[i1][i2][i3 − 3]);
                  float temp183 = temp181*temp182;
                  float temp184 = temp21*v[t1][i1][i2 − 3][i3 − 3];
                  float temp190 = temp21*v[t1][i1][i2 + 3][i3 − 3];
                  float temp191 = cos(phi[i1][i2][i3 − 3]);
                  float temp192 = temp182*temp191;
                  float temp193 = (7.0F/12.0F)*temp107;
                  float temp200 = cos(theta[i1][i2][i3 + 3]);
                  float temp201 = (3.0F/4.0F)*temp38;
                  float temp202 = temp12*v[t1][i1][i2][i3 + 5];
                  float temp204 = temp21*v[t1][i1][i2][i3 + 6];
                  float temp206 = sin(phi[i1][i2][i3 + 3]);
                  float temp207 = sin(theta[i1][i2][i3 + 3]);
                  float temp209 = temp21*v[t1][i1][i2 − 3][i3 + 3];
                  float temp214 = −temp21*v[t1][i1][i2 + 3][i3 + 3];
                  float temp215 = cos(phi[i1][i2][i3 + 3]);
                  float temp220 = −temp136*v[t1][i1 + 3][i2][i3 + 3];
                  float temp222 = cos(theta[i1][i2][i3 − 2]);
                  float temp223 = temp21*v[t1][i1][i2][i3 + 1];
                  float temp225 = sin(phi[i1][i2][i3 − 2]);
                  float temp226 = sin(theta[i1][i2][i3 − 2]);
                  float temp227 = temp225*temp226;
                  float temp230 = −temp116*v[t1][i1][i2 − 2][i3 − 2];
                  float temp234 = temp116*v[t1][i1][i2 + 2][i3 − 2];
                  float temp236 = cos(phi[i1][i2][i3 − 2]);
                  float temp237 = temp226*temp236;
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                  float temp238 = (7.0F/12.0F)*temp27;
                  float temp240 = −temp67*v[t1][i1 − 2][i2][i3 − 2];
                  float temp246 = cos(theta[i1][i2][i3 + 1]);
                  float temp248 = sin(phi[i1][i2][i3 + 1]);
                  float temp249 = sin(theta[i1][i2][i3 + 1]);
                  float temp250 = temp248*temp249;
                  float temp254 = temp118*v[t1][i1][i2 − 1][i3 + 1];
                  float temp256 = −temp118*v[t1][i1][i2 + 1][i3 + 1];
                  float temp259 = cos(phi[i1][i2][i3 + 1]);
                  float temp260 = temp249*temp259;
                  float temp261 = (7.0F/12.0F)*temp34;
                  float temp265 = −temp132*v[t1][i1 + 1][i2][i3 + 1];
                  float temp270 = sin(theta[i1 − 4][i2][i3]);
                  float temp272 = cos(phi[i1 − 4][i2][i3]);
                  float temp273 = cos(theta[i1 − 4][i2][i3]);
                  float temp274 = sin(phi[i1 − 4][i2][i3]);
                  float temp279 = temp12*v[t1][i1 − 5][i2][i3];
                  float temp281 = temp12*v[t1][i1 − 4][i2][i3];
                  float temp282 = temp12*v[t1][i1 − 3][i2][i3];
                  float temp283 = 6.66666666666667e−2F*temp12;
                  float temp285 = sin(theta[i1 − 3][i2][i3]);
                  float temp287 = cos(phi[i1 − 3][i2][i3]);
                  float temp288 = cos(theta[i1 − 3][i2][i3]);
                  float temp289 = temp21*v[t1][i1 − 3][i2][i3 − 3];
                  float temp295 = sin(phi[i1 − 3][i2][i3]);
                  float temp296 = temp285*temp295;
                  float temp297 = temp21*v[t1][i1 − 3][i2 − 3][i3];
                  float temp303 = temp285*temp287;
                  float temp304 = −2.0F/15.0F*temp65;
                  float temp305 = (7.0F/12.0F)*temp282;
                  float temp306 = temp21*v[t1][i1 + 1][i2][i3];
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                  float temp307 = 2.5e−1F*temp12;
                  float temp309 = sin(theta[i1 − 2][i2][i3]);
                  float temp311 = cos(phi[i1 − 2][i2][i3]);
                  float temp312 = cos(theta[i1 − 2][i2][i3]);
                  float temp313 = −temp116*v[t1][i1 − 2][i2][i3 − 2];
                  float temp314 = temp116*v[t1][i1 − 2][i2][i3 + 2];
                  float temp315 = sin(phi[i1 − 2][i2][i3]);
                  float temp316 = temp309*temp315;
                  float temp319 = −temp116*v[t1][i1 − 2][i2 − 2][i3];
                  float temp323 = temp116*v[t1][i1 − 2][i2 + 2][i3];
                  float temp325 = temp309*temp311;
                  float temp326 = (1.0F/2.0F)*temp65;
                  float temp327 = (7.0F/12.0F)*temp87;
                  float temp328 = temp21*v[t1][i1 + 2][i2][i3];
                  float temp329 = 6.66666666666667e−1F*temp12;
                  float temp331 = sin(theta[i1 − 1][i2][i3]);
                  float temp333 = cos(phi[i1 − 1][i2][i3]);
                  float temp334 = cos(theta[i1 − 1][i2][i3]);
                  float temp335 = temp118*v[t1][i1 − 1][i2][i3 − 1];
                  float temp336 = temp118*v[t1][i1 − 1][i2][i3 + 1];
                  float temp337 = sin(phi[i1 − 1][i2][i3]);
                  float temp338 = temp331*temp337;
                  float temp342 = temp118*v[t1][i1 − 1][i2 − 1][i3];
                  float temp344 = temp118*v[t1][i1 − 1][i2 + 1][i3];
                  float temp347 = temp331*temp333;
                  float temp348 = −4.0F/3.0F*temp65;
                  float temp349 = (7.0F/12.0F)*temp72;
                  float temp350 = 2.0e−1F*temp12;
                  float temp352 = sin(theta[i1 + 1][i2][i3]);
                  float temp354 = cos(phi[i1 + 1][i2][i3]);
                  float temp355 = cos(theta[i1 + 1][i2][i3]);
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                  float temp356 = temp118*v[t1][i1 + 1][i2][i3 − 1];
                  float temp357 = −temp118*v[t1][i1 + 1][i2][i3 + 1];
                  float temp358 = sin(phi[i1 + 1][i2][i3]);
                  float temp359 = temp352*temp358;
                  float temp363 = temp118*v[t1][i1 + 1][i2 − 1][i3];
                  float temp365 = −temp118*v[t1][i1 + 1][i2 + 1][i3];
                  float temp368 = temp352*temp354;
                  float temp369 = (2.0F/5.0F)*temp65;
                  float temp370 = (7.0F/12.0F)*temp75;
                  float temp371 = temp12*v[t1][i1 + 4][i2][i3];
                  float temp374 = temp21*v[t1][i1 + 5][i2][i3];
                  float temp375 = 1.66666666666667e−2F*temp12;
                  float temp377 = sin(theta[i1 + 2][i2][i3]);
                  float temp379 = cos(phi[i1 + 2][i2][i3]);
                  float temp380 = cos(theta[i1 + 2][i2][i3]);
                  float temp381 = temp116*v[t1][i1 + 2][i2][i3 − 2];
                  float temp382 = temp116*v[t1][i1 + 2][i2][i3 + 2];
                  float temp383 = sin(phi[i1 + 2][i2][i3]);
                  float temp384 = temp377*temp383;
                  float temp387 = temp116*v[t1][i1 + 2][i2 − 2][i3];
                  float temp391 = temp116*v[t1][i1 + 2][i2 + 2][i3];
                  float temp393 = temp377*temp379;
                  float temp394 = −1.0F/30.0F*temp65;
                  float temp395 = (7.0F/12.0F)*temp78;
                  float temp396 = temp12*v[t1][i1 + 5][i2][i3];
                  float temp398 = temp21*v[t1][i1 + 6][i2][i3];
                  float temp400 = sin(phi[i1][i2 − 1][i3]);
                  float temp402 = sin(theta[i1][i2 − 1][i3]);
                  float temp403 = temp400*temp402;
                  float temp406 = temp12*v[t1][i1][i2 − 3][i3];
                  float temp407 = (3.0F/4.0F)*temp48;
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                  float temp408 = (3.0F/20.0F)*temp55;
                  float temp409 = temp21*v[t1][i1][i2 + 2][i3];
                  float temp410 = cos(theta[i1][i2 − 1][i3]);
                  float temp411 = cos(phi[i1][i2 − 1][i3]);
                  float temp412 = temp402*temp411;
                  float temp413 = (7.0F/12.0F)*temp51;
                  float temp414 = temp129*v[t1][i1 − 1][i2 − 1][i3];
                  float temp417 = sin(phi[i1][i2 + 2][i3]);
                  float temp419 = sin(theta[i1][i2 + 2][i3]);
                  float temp420 = temp417*temp419;
                  float temp421 = temp12*v[t1][i1][i2 + 4][i3];
                  float temp424 = temp21*v[t1][i1][i2 + 5][i3];
                  float temp425 = cos(theta[i1][i2 + 2][i3]);
                  float temp426 = cos(phi[i1][i2 + 2][i3]);
                  float temp427 = temp419*temp426;
                  float temp428 = (7.0F/12.0F)*temp59;
                  float temp429 = temp134*v[t1][i1 + 2][i2 + 2][i3];
                  float temp432 = sin(phi[i1][i2 − 3][i3]);
                  float temp434 = sin(theta[i1][i2 − 3][i3]);
                  float temp435 = temp432*temp434;
                  float temp440 = temp12*v[t1][i1][i2 − 5][i3];
                  float temp441 = temp12*v[t1][i1][i2 − 4][i3];
                  float temp442 = (3.0F/20.0F)*temp51;
                  float temp443 = cos(theta[i1][i2 − 3][i3]);
                  float temp444 = cos(phi[i1][i2 − 3][i3]);
                  float temp445 = temp434*temp444;
                  float temp446 = (7.0F/12.0F)*temp406;
                  float temp449 = sin(phi[i1][i2 + 3][i3]);
                  float temp451 = sin(theta[i1][i2 + 3][i3]);
                  float temp452 = (3.0F/4.0F)*temp59;
                  float temp453 = temp12*v[t1][i1][i2 + 5][i3];
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                  float temp455 = temp21*v[t1][i1][i2 + 6][i3];
                  float temp456 = cos(theta[i1][i2 + 3][i3]);
                  float temp457 = cos(phi[i1][i2 + 3][i3]);
                  float temp458 = −temp136*v[t1][i1 + 3][i2 + 3][i3];
                  float temp460 = sin(phi[i1][i2 − 2][i3]);
                  float temp462 = sin(theta[i1][i2 − 2][i3]);
                  float temp463 = temp460*temp462;
                  float temp464 = temp21*v[t1][i1][i2 + 1][i3];
                  float temp465 = cos(theta[i1][i2 − 2][i3]);
                  float temp466 = cos(phi[i1][i2 − 2][i3]);
                  float temp467 = temp462*temp466;
                  float temp468 = (7.0F/12.0F)*temp48;
                  float temp469 = −temp67*v[t1][i1 − 2][i2 − 2][i3];
                  float temp472 = sin(phi[i1][i2 + 1][i3]);
                  float temp474 = sin(theta[i1][i2 + 1][i3]);
                  float temp475 = temp472*temp474;
                  float temp476 = cos(theta[i1][i2 + 1][i3]);
                  float temp477 = cos(phi[i1][i2 + 1][i3]);
                  float temp478 = temp474*temp477;
                  float temp479 = (7.0F/12.0F)*temp55;
                  float temp480 = −temp132*v[t1][i1 + 1][i2 + 1][i3];
                  float temp483 = cos(theta[i1][i2][i3 − 4]);
                  float temp484 = (7.0F/12.0F)*temp178;
                  float temp485 = sin(theta[i1][i2][i3 − 4]);
                  float temp487 = cos(phi[i1][i2][i3 − 4]);
                  float temp488 = sin(phi[i1][i2][i3 − 4]);
                  float temp489 = −temp67*v[t1][i1][i2 − 2][i3 − 2];
                  float temp490 = temp129*v[t1][i1][i2 − 1][i3 − 1];
                  float temp491 = −temp132*v[t1][i1][i2 + 1][i3 + 1];
                  float temp492 = temp134*v[t1][i1][i2 + 2][i3 + 2];
                  float temp493 = (3.0F/4.0F)*temp87;
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                  float temp494 = (3.0F/20.0F)*temp75;
                  float temp495 = (3.0F/20.0F)*temp72;
                  float temp497 = sin(theta[i1 + 3][i2][i3]);
                  float temp499 = cos(phi[i1 + 3][i2][i3]);
                  float temp500 = (3.0F/4.0F)*temp78;
                  float temp501 = cos(theta[i1 + 3][i2][i3]);
                  float temp502 = (7.0F/12.0F)*temp81;
                  float temp503 = sin(phi[i1 + 3][i2][i3]);
                  float temp505 = sin(phi[i1][i2 − 4][i3]);
                  float temp507 = sin(theta[i1][i2 − 4][i3]);
                  float temp508 = cos(phi[i1][i2 − 4][i3]);
                  float temp509 = (7.0F/12.0F)*temp441;
                  float temp510 = cos(theta[i1][i2 − 4][i3]);
                  float temp511 = temp100*temp102*(temp102*(temp104 − 3.0F/20.0F
*temp107 + temp108 + temp109 − temp110 + temp21*v[t1][i1][i2][i3 − 4]) + temp114
*(−temp116*v[t1][i1][i2 − 2][i3 − 1] + temp116*v[t1][i1][i2 + 2][i3 − 1] + temp1
20 − temp122 + temp21*v[t1][i1][i2 − 3][i3 − 1] − temp21*v[t1][i1][i2 + 3][i3 − 
1]) + temp126*(temp127 + temp131 − temp132*v[t1][i1 + 1][i2][i3 − 1] + temp134*v
[t1][i1 + 2][i2][i3 − 1] − temp136*v[t1][i1 + 3][i2][i3 − 1] + temp21*v[t1][i1 +
 4][i2][i3 − 1] − temp67*v[t1][i1 − 2][i2][i3 − 1])) − temp100*temp246*(temp246*
(temp103 − temp179 − temp201 + temp21*v[t1][i1][i2][i3 − 2] + (3.0F/20.0F)*temp9
1 − temp94) + temp250*(−temp116*v[t1][i1][i2 − 2][i3 + 1] + temp116*v[t1][i1][i2
 + 2][i3 + 1] + temp21*v[t1][i1][i2 − 3][i3 + 1] − temp21*v[t1][i1][i2 + 3][i3 +
 1] + temp254 + temp256) + temp260*(temp129*v[t1][i1 − 1][i2][i3 + 1] + temp134*
v[t1][i1 + 2][i2][i3 + 1] − temp136*v[t1][i1 + 3][i2][i3 + 1] + temp21*v[t1][i1 
+ 4][i2][i3 + 1] + temp261 + temp265 − temp67*v[t1][i1 − 2][i2][i3 + 1])) + temp
100*temp331*temp333*(temp334*(temp131 − temp132*v[t1][i1 − 1][i2][i3 + 1] + temp
134*v[t1][i1 − 1][i2][i3 + 2] − temp136*v[t1][i1 − 1][i2][i3 + 3] + temp21*v[t1]
[i1 − 1][i2][i3 + 4] + temp349 − temp67*v[t1][i1 − 1][i2][i3 − 2]) + temp338*(−t
emp132*v[t1][i1 − 1][i2 + 1][i3] + temp134*v[t1][i1 − 1][i2 + 2][i3] − temp136*v
[t1][i1 − 1][i2 + 3][i3] + temp21*v[t1][i1 − 1][i2 + 4][i3] + temp349 + temp414 
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− temp67*v[t1][i1 − 1][i2 − 2][i3]) + temp347*(temp104 + temp21*v[t1][i1 − 4][i2
][i3] − 3.0F/20.0F*temp282 − temp328 + temp493 + temp494)) − temp100*temp352*tem
p354*(temp355*(temp129*v[t1][i1 + 1][i2][i3 − 1] + temp134*v[t1][i1 + 1][i2][i3 
+ 2] − temp136*v[t1][i1 + 1][i2][i3 + 3] + temp21*v[t1][i1 + 1][i2][i3 + 4] + te
mp265 + temp370 − temp67*v[t1][i1 + 1][i2][i3 − 2]) + temp359*(temp129*v[t1][i1 
+ 1][i2 − 1][i3] + temp134*v[t1][i1 + 1][i2 + 2][i3] − temp136*v[t1][i1 + 1][i2 
+ 3][i3] + temp21*v[t1][i1 + 1][i2 + 4][i3] + temp370 + temp480 − temp67*v[t1][i
1 + 1][i2 − 2][i3]) + temp368*(temp103 + temp21*v[t1][i1 − 2][i2][i3] − temp495 
− temp500 + (3.0F/20.0F)*temp81 − temp84)) + temp100*temp400*temp402*(temp403*(t
emp104 + temp21*v[t1][i1][i2 − 4][i3] − 3.0F/20.0F*temp406 + temp407 + temp408 −
 temp409) + temp410*(−temp116*v[t1][i1][i2 − 1][i3 − 2] + temp116*v[t1][i1][i2 −
 1][i3 + 2] + temp120 + temp21*v[t1][i1][i2 − 1][i3 − 3] − temp21*v[t1][i1][i2 −
 1][i3 + 3] − temp254) + temp412*(−temp132*v[t1][i1 + 1][i2 − 1][i3] + temp134*v
[t1][i1 + 2][i2 − 1][i3] − temp136*v[t1][i1 + 3][i2 − 1][i3] + temp21*v[t1][i1 +
 4][i2 − 1][i3] + temp413 + temp414 − temp67*v[t1][i1 − 2][i2 − 1][i3])) − temp1
00*temp472*temp474*(temp475*(temp103 + temp21*v[t1][i1][i2 − 2][i3] − temp442 − 
temp452 + (3.0F/20.0F)*temp95 − temp98) + temp476*(−temp116*v[t1][i1][i2 + 1][i3
 − 2] + temp116*v[t1][i1][i2 + 1][i3 + 2] + temp122 + temp21*v[t1][i1][i2 + 1][i
3 − 3] − temp21*v[t1][i1][i2 + 1][i3 + 3] + temp256) + temp478*(temp129*v[t1][i1
 − 1][i2 + 1][i3] + temp134*v[t1][i1 + 2][i2 + 1][i3] − temp136*v[t1][i1 + 3][i2
 + 1][i3] + temp21*v[t1][i1 + 4][i2 + 1][i3] + temp479 + temp480 − temp67*v[t1][
i1 − 2][i2 + 1][i3])) + temp102*temp329*(temp102*(temp127 + (2.0F/5.0F)*temp27 +
 (1.0F/2.0F)*temp34 + temp348 − 2.0F/15.0F*temp38 + temp41 − temp67*v[t1][i1][i2
][i3 − 3]) + temp114*(temp127 − temp132*v[t1][i1][i2 + 1][i3 − 1] + temp134*v[t1
][i1][i2 + 2][i3 − 1] − temp136*v[t1][i1][i2 + 3][i3 − 1] + temp21*v[t1][i1][i2 
+ 4][i3 − 1] + temp490 − temp67*v[t1][i1][i2 − 2][i3 − 1]) + temp126*(−temp116*v
[t1][i1 − 2][i2][i3 − 1] + temp116*v[t1][i1 + 2][i2][i3 − 1] + temp21*v[t1][i1 −
 3][i2][i3 − 1] − temp21*v[t1][i1 + 3][i2][i3 − 1] + temp335 − temp356)) − temp1
3*temp16*temp19*(temp20*(temp21*v[t1][i1][i2][i3 − 3] − 3.0F/20.0F*temp27 + temp
31 − temp35 + (3.0F/20.0F)*temp38 − temp41) + temp43*(temp21*v[t1][i1][i2 − 3][i
3] − 3.0F/20.0F*temp48 + temp52 − temp56 + (3.0F/20.0F)*temp59 − temp62) + temp6
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3*(temp66 − temp67*v[t1][i1 − 2][i2][i3] + (2.0F/5.0F)*temp72 − 4.0F/3.0F*temp75
 + (1.0F/2.0F)*temp78 − 2.0F/15.0F*temp81 + temp84)) + temp138*temp140*(temp140*
(temp142 + (3.0F/20.0F)*temp143 − temp146 + temp21*v[t1][i1][i2][i3 − 1] + temp3
5 − 3.0F/4.0F*temp91) + temp150*(temp118*v[t1][i1][i2 − 1][i3 + 2] − temp118*v[t
1][i1][i2 + 1][i3 + 2] − temp153 + temp157 + temp21*v[t1][i1][i2 − 3][i3 + 2] − 
temp21*v[t1][i1][i2 + 3][i3 + 2]) + temp160*(temp129*v[t1][i1 − 1][i2][i3 + 2] −
 temp132*v[t1][i1 + 1][i2][i3 + 2] − temp136*v[t1][i1 + 3][i2][i3 + 2] + temp161
 + temp166 + temp21*v[t1][i1 + 4][i2][i3 + 2] − temp67*v[t1][i1 − 2][i2][i3 + 2]
)) − temp138*temp222*(temp222*((3.0F/4.0F)*temp107 + temp141 − 3.0F/20.0F*temp17
8 + temp21*v[t1][i1][i2][i3 − 5] − temp223 − temp31) + temp227*(temp118*v[t1][i1
][i2 − 1][i3 − 2] − temp118*v[t1][i1][i2 + 1][i3 − 2] + temp21*v[t1][i1][i2 − 3]
[i3 − 2] − temp21*v[t1][i1][i2 + 3][i3 − 2] + temp230 + temp234) + temp237*(temp
129*v[t1][i1 − 1][i2][i3 − 2] − temp132*v[t1][i1 + 1][i2][i3 − 2] + temp134*v[t1
][i1 + 2][i2][i3 − 2] − temp136*v[t1][i1 + 3][i2][i3 − 2] + temp21*v[t1][i1 + 4]
[i2][i3 − 2] + temp238 + temp240)) − temp138*temp309*temp311*(temp312*(temp129*v
[t1][i1 − 2][i2][i3 − 1] − temp132*v[t1][i1 − 2][i2][i3 + 1] + temp134*v[t1][i1 
− 2][i2][i3 + 2] − temp136*v[t1][i1 − 2][i2][i3 + 3] + temp21*v[t1][i1 − 2][i2][
i3 + 4] + temp240 + temp327) + temp316*(temp129*v[t1][i1 − 2][i2 − 1][i3] − temp
132*v[t1][i1 − 2][i2 + 1][i3] + temp134*v[t1][i1 − 2][i2 + 2][i3] − temp136*v[t1
][i1 − 2][i2 + 3][i3] + temp21*v[t1][i1 − 2][i2 + 4][i3] + temp327 + temp469) + 
temp325*(temp141 + temp21*v[t1][i1 − 5][i2][i3] − 3.0F/20.0F*temp281 + (3.0F/4.0
F)*temp282 − temp306 − temp88)) + temp138*temp377*temp379*(temp380*(temp129*v[t1
][i1 + 2][i2][i3 − 1] − temp132*v[t1][i1 + 2][i2][i3 + 1] − temp136*v[t1][i1 + 2
][i2][i3 + 3] + temp166 + temp21*v[t1][i1 + 2][i2][i3 + 4] + temp395 − temp67*v[
t1][i1 + 2][i2][i3 − 2]) + temp384*(temp129*v[t1][i1 + 2][i2 − 1][i3] − temp132*
v[t1][i1 + 2][i2 + 1][i3] − temp136*v[t1][i1 + 2][i2 + 3][i3] + temp21*v[t1][i1 
+ 2][i2 + 4][i3] + temp395 + temp429 − temp67*v[t1][i1 + 2][i2 − 2][i3]) + temp3
93*(temp142 + temp21*v[t1][i1 − 1][i2][i3] + (3.0F/20.0F)*temp371 − temp374 − 3.
0F/4.0F*temp81 + temp89)) + temp138*temp417*temp419*(temp420*(temp142 + temp21*v
[t1][i1][i2 − 1][i3] + (3.0F/20.0F)*temp421 − temp424 + temp56 − 3.0F/4.0F*temp9
5) + temp425*(temp118*v[t1][i1][i2 + 2][i3 − 1] − temp118*v[t1][i1][i2 + 2][i3 +
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 1] + temp157 + temp21*v[t1][i1][i2 + 2][i3 − 3] − temp21*v[t1][i1][i2 + 2][i3 +
 3] − temp234) + temp427*(temp129*v[t1][i1 − 1][i2 + 2][i3] − temp132*v[t1][i1 +
 1][i2 + 2][i3] − temp136*v[t1][i1 + 3][i2 + 2][i3] + temp21*v[t1][i1 + 4][i2 + 
2][i3] + temp428 + temp429 − temp67*v[t1][i1 − 2][i2 + 2][i3])) − temp138*temp46
0*temp462*(temp463*(temp141 + temp21*v[t1][i1][i2 − 5][i3] + (3.0F/4.0F)*temp406
 − 3.0F/20.0F*temp441 − temp464 − temp52) + temp465*(temp118*v[t1][i1][i2 − 2][i
3 − 1] − temp118*v[t1][i1][i2 − 2][i3 + 1] + temp153 + temp21*v[t1][i1][i2 − 2][
i3 − 3] − temp21*v[t1][i1][i2 − 2][i3 + 3] + temp230) + temp467*(temp129*v[t1][i
1 − 1][i2 − 2][i3] − temp132*v[t1][i1 + 1][i2 − 2][i3] + temp134*v[t1][i1 + 2][i
2 − 2][i3] − temp136*v[t1][i1 + 3][i2 − 2][i3] + temp21*v[t1][i1 + 4][i2 − 2][i3
] + temp468 + temp469)) + temp140*temp375*(temp140*((1.0F/2.0F)*temp143 + temp16
1 − 2.0F/15.0F*temp202 + temp204 + (2.0F/5.0F)*temp34 + temp394 − 4.0F/3.0F*temp
91) + temp150*(temp129*v[t1][i1][i2 − 1][i3 + 2] − temp132*v[t1][i1][i2 + 1][i3 
+ 2] − temp136*v[t1][i1][i2 + 3][i3 + 2] + temp161 + temp21*v[t1][i1][i2 + 4][i3
 + 2] + temp492 − temp67*v[t1][i1][i2 − 2][i3 + 2]) + temp160*(temp118*v[t1][i1 
− 1][i2][i3 + 2] − temp118*v[t1][i1 + 1][i2][i3 + 2] + temp21*v[t1][i1 − 3][i2][
i3 + 2] − temp21*v[t1][i1 + 3][i2][i3 + 2] − temp314 + temp382)) + temp168*temp1
70*(temp170*(−temp108 + temp172 − 3.0F/20.0F*temp177 + (3.0F/4.0F)*temp178 + tem
p179 + temp21*v[t1][i1][i2][i3 − 6]) + temp183*(−temp116*v[t1][i1][i2 − 2][i3 − 
3] + temp116*v[t1][i1][i2 + 2][i3 − 3] + temp118*v[t1][i1][i2 − 1][i3 − 3] − tem
p118*v[t1][i1][i2 + 1][i3 − 3] + temp184 − temp190) + temp192*(temp129*v[t1][i1 
− 1][i2][i3 − 3] − temp132*v[t1][i1 + 1][i2][i3 − 3] + temp134*v[t1][i1 + 2][i2]
[i3 − 3] − temp136*v[t1][i1 + 3][i2][i3 − 3] + temp193 + temp21*v[t1][i1 + 4][i2
][i3 − 3] − temp67*v[t1][i1 − 2][i2][i3 − 3])) − temp168*temp200*(temp200*(−temp
109 − 3.0F/4.0F*temp143 + temp171 + temp201 + (3.0F/20.0F)*temp202 − temp204) + 
temp206*temp207*(−temp116*v[t1][i1][i2 − 2][i3 + 3] + temp116*v[t1][i1][i2 + 2][
i3 + 3] + temp118*v[t1][i1][i2 − 1][i3 + 3] − temp118*v[t1][i1][i2 + 1][i3 + 3] 
+ temp209 + temp214) + temp207*temp215*(temp129*v[t1][i1 − 1][i2][i3 + 3] − temp
132*v[t1][i1 + 1][i2][i3 + 3] + temp134*v[t1][i1 + 2][i2][i3 + 3] + temp21*v[t1]
[i1 + 4][i2][i3 + 3] + temp220 − temp67*v[t1][i1 − 2][i2][i3 + 3] + (7.0F/12.0F)
*temp91)) − temp168*temp270*temp272*(temp270*temp272*(temp171 + (2.0F/5.0F)*temp
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279 + (7.0F/12.0F)*temp281 − 4.0F/3.0F*temp282 − temp67*v[t1][i1 − 6][i2][i3] − 
2.0F/15.0F*temp72 + (1.0F/2.0F)*temp87) + temp270*temp274*(−temp116*v[t1][i1 − 4
][i2 − 2][i3] + temp116*v[t1][i1 − 4][i2 + 2][i3] + temp118*v[t1][i1 − 4][i2 − 1
][i3] − temp118*v[t1][i1 − 4][i2 + 1][i3] + temp21*v[t1][i1 − 4][i2 − 3][i3] − t
emp21*v[t1][i1 − 4][i2 + 3][i3]) + temp273*(−temp116*v[t1][i1 − 4][i2][i3 − 2] +
 temp116*v[t1][i1 − 4][i2][i3 + 2] + temp118*v[t1][i1 − 4][i2][i3 − 1] − temp118
*v[t1][i1 − 4][i2][i3 + 1] + temp21*v[t1][i1 − 4][i2][i3 − 3] − temp21*v[t1][i1 
− 4][i2][i3 + 3])) + temp168*temp285*temp287*(temp288*(temp129*v[t1][i1 − 3][i2]
[i3 − 1] − temp132*v[t1][i1 − 3][i2][i3 + 1] + temp134*v[t1][i1 − 3][i2][i3 + 2]
 − temp136*v[t1][i1 − 3][i2][i3 + 3] + temp21*v[t1][i1 − 3][i2][i3 + 4] + temp30
5 − temp67*v[t1][i1 − 3][i2][i3 − 2]) + temp296*(temp129*v[t1][i1 − 3][i2 − 1][i
3] − temp132*v[t1][i1 − 3][i2 + 1][i3] + temp134*v[t1][i1 − 3][i2 + 2][i3] − tem
p136*v[t1][i1 − 3][i2 + 3][i3] + temp21*v[t1][i1 − 3][i2 + 4][i3] + temp305 − te
mp67*v[t1][i1 − 3][i2 − 2][i3]) + temp303*(temp172 + temp21*v[t1][i1 − 6][i2][i3
] − 3.0F/20.0F*temp279 + (3.0F/4.0F)*temp281 − temp493 + temp495)) + temp168*tem
p432*temp434*(temp435*(temp172 + temp21*v[t1][i1][i2 − 6][i3] − temp407 − 3.0F/2
0.0F*temp440 + (3.0F/4.0F)*temp441 + temp442) + temp443*(−temp116*v[t1][i1][i2 −
 3][i3 − 2] + temp116*v[t1][i1][i2 − 3][i3 + 2] + temp118*v[t1][i1][i2 − 3][i3 −
 1] − temp118*v[t1][i1][i2 − 3][i3 + 1] + temp184 − temp209) + temp445*(temp129*
v[t1][i1 − 1][i2 − 3][i3] − temp132*v[t1][i1 + 1][i2 − 3][i3] + temp134*v[t1][i1
 + 2][i2 − 3][i3] − temp136*v[t1][i1 + 3][i2 − 3][i3] + temp21*v[t1][i1 + 4][i2 
− 3][i3] + temp446 − temp67*v[t1][i1 − 2][i2 − 3][i3])) − temp168*temp449*temp45
1*(temp449*temp451*(temp171 − temp408 − 3.0F/4.0F*temp421 + temp452 + (3.0F/20.0
F)*temp453 − temp455) + temp451*temp457*(temp129*v[t1][i1 − 1][i2 + 3][i3] − tem
p132*v[t1][i1 + 1][i2 + 3][i3] + temp134*v[t1][i1 + 2][i2 + 3][i3] + temp21*v[t1
][i1 + 4][i2 + 3][i3] + temp458 − temp67*v[t1][i1 − 2][i2 + 3][i3] + (7.0F/12.0F
)*temp95) + temp456*(−temp116*v[t1][i1][i2 + 3][i3 − 2] + temp116*v[t1][i1][i2 +
 3][i3 + 2] + temp118*v[t1][i1][i2 + 3][i3 − 1] − temp118*v[t1][i1][i2 + 3][i3 +
 1] + temp190 + temp214)) − temp168*temp483*(temp483*(−4.0F/3.0F*temp107 + temp1
71 + (2.0F/5.0F)*temp177 + (1.0F/2.0F)*temp27 − 2.0F/15.0F*temp30 + temp484 − te
mp67*v[t1][i1][i2][i3 − 6]) + temp485*temp487*(−temp116*v[t1][i1 − 2][i2][i3 − 4
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] + temp116*v[t1][i1 + 2][i2][i3 − 4] + temp118*v[t1][i1 − 1][i2][i3 − 4] − temp
118*v[t1][i1 + 1][i2][i3 − 4] + temp21*v[t1][i1 − 3][i2][i3 − 4] − temp21*v[t1][
i1 + 3][i2][i3 − 4]) + temp485*temp488*(temp129*v[t1][i1][i2 − 1][i3 − 4] − temp
132*v[t1][i1][i2 + 1][i3 − 4] + temp134*v[t1][i1][i2 + 2][i3 − 4] − temp136*v[t1
][i1][i2 + 3][i3 − 4] + temp21*v[t1][i1][i2 + 4][i3 − 4] + temp484 − temp67*v[t1
][i1][i2 − 2][i3 − 4])) − temp168*temp497*temp499*(temp497*temp499*(temp171 − 3.
0F/4.0F*temp371 + (3.0F/20.0F)*temp396 − temp398 − temp494 + temp500) + temp497*
temp503*(temp129*v[t1][i1 + 3][i2 − 1][i3] − temp132*v[t1][i1 + 3][i2 + 1][i3] +
 temp134*v[t1][i1 + 3][i2 + 2][i3] + temp21*v[t1][i1 + 3][i2 + 4][i3] + temp458 
+ temp502 − temp67*v[t1][i1 + 3][i2 − 2][i3]) + temp501*(temp129*v[t1][i1 + 3][i
2][i3 − 1] − temp132*v[t1][i1 + 3][i2][i3 + 1] + temp134*v[t1][i1 + 3][i2][i3 + 
2] + temp21*v[t1][i1 + 3][i2][i3 + 4] + temp220 + temp502 − temp67*v[t1][i1 + 3]
[i2][i3 − 2])) − temp168*temp505*temp507*(temp505*temp507*(temp171 − 4.0F/3.0F*t
emp406 + (2.0F/5.0F)*temp440 + (1.0F/2.0F)*temp48 + temp509 − 2.0F/15.0F*temp51 
− temp67*v[t1][i1][i2 − 6][i3]) + temp507*temp508*(−temp116*v[t1][i1 − 2][i2 − 4
][i3] + temp116*v[t1][i1 + 2][i2 − 4][i3] + temp118*v[t1][i1 − 1][i2 − 4][i3] − 
temp118*v[t1][i1 + 1][i2 − 4][i3] + temp21*v[t1][i1 − 3][i2 − 4][i3] − temp21*v[
t1][i1 + 3][i2 − 4][i3]) + temp510*(temp129*v[t1][i1][i2 − 4][i3 − 1] − temp132*
v[t1][i1][i2 − 4][i3 + 1] + temp134*v[t1][i1][i2 − 4][i3 + 2] − temp136*v[t1][i1
][i2 − 4][i3 + 3] + temp21*v[t1][i1][i2 − 4][i3 + 4] + temp509 − temp67*v[t1][i1
][i2 − 4][i3 − 2])) + temp170*temp283*(temp170*((2.0F/5.0F)*temp178 + temp193 + 
temp223 − 4.0F/3.0F*temp27 + (1.0F/2.0F)*temp30 + temp304 − temp67*v[t1][i1][i2]
[i3 − 5]) + temp183*(temp129*v[t1][i1][i2 − 1][i3 − 3] − temp132*v[t1][i1][i2 + 
1][i3 − 3] + temp134*v[t1][i1][i2 + 2][i3 − 3] − temp136*v[t1][i1][i2 + 3][i3 − 
3] + temp193 + temp21*v[t1][i1][i2 + 4][i3 − 3] − temp67*v[t1][i1][i2 − 2][i3 − 
3]) + temp192*(−temp116*v[t1][i1 − 2][i2][i3 − 3] + temp116*v[t1][i1 + 2][i2][i3
 − 3] + temp118*v[t1][i1 − 1][i2][i3 − 3] − temp118*v[t1][i1 + 1][i2][i3 − 3] − 
temp21*v[t1][i1 + 3][i2][i3 − 3] + temp289)) − temp20*temp99 − temp222*temp307*(
temp222*((2.0F/5.0F)*temp107 + temp110 + temp238 − 4.0F/3.0F*temp30 + temp326 − 
2.0F/15.0F*temp34 − temp67*v[t1][i1][i2][i3 − 4]) + temp227*(temp129*v[t1][i1][i
2 − 1][i3 − 2] − temp132*v[t1][i1][i2 + 1][i3 − 2] + temp134*v[t1][i1][i2 + 2][i
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3 − 2] − temp136*v[t1][i1][i2 + 3][i3 − 2] + temp21*v[t1][i1][i2 + 4][i3 − 2] + 
temp238 + temp489) + temp237*(temp118*v[t1][i1 − 1][i2][i3 − 2] − temp118*v[t1][
i1 + 1][i2][i3 − 2] + temp21*v[t1][i1 − 3][i2][i3 − 2] − temp21*v[t1][i1 + 3][i2
][i3 − 2] + temp313 + temp381)) − temp246*temp350*(temp246*(−2.0F/15.0F*temp143 
+ temp146 + temp261 + temp369 − 4.0F/3.0F*temp38 − temp67*v[t1][i1][i2][i3 − 1] 
+ (1.0F/2.0F)*temp91) + temp250*(temp129*v[t1][i1][i2 − 1][i3 + 1] + temp134*v[t
1][i1][i2 + 2][i3 + 1] − temp136*v[t1][i1][i2 + 3][i3 + 1] + temp21*v[t1][i1][i2
 + 4][i3 + 1] + temp261 + temp491 − temp67*v[t1][i1][i2 − 2][i3 + 1]) + temp260*
(−temp116*v[t1][i1 − 2][i2][i3 + 1] + temp116*v[t1][i1 + 2][i2][i3 + 1] + temp21
*v[t1][i1 − 3][i2][i3 + 1] − temp21*v[t1][i1 + 3][i2][i3 + 1] + temp336 + temp35
7)) + temp283*temp285*temp287*(temp288*(−temp116*v[t1][i1 − 3][i2][i3 − 2] + tem
p116*v[t1][i1 − 3][i2][i3 + 2] + temp118*v[t1][i1 − 3][i2][i3 − 1] − temp118*v[t
1][i1 − 3][i2][i3 + 1] − temp21*v[t1][i1 − 3][i2][i3 + 3] + temp289) + temp296*(
−temp116*v[t1][i1 − 3][i2 − 2][i3] + temp116*v[t1][i1 − 3][i2 + 2][i3] + temp118
*v[t1][i1 − 3][i2 − 1][i3] − temp118*v[t1][i1 − 3][i2 + 1][i3] − temp21*v[t1][i1
 − 3][i2 + 3][i3] + temp297) + temp303*((2.0F/5.0F)*temp281 + temp304 + temp305 
+ temp306 − temp67*v[t1][i1 − 5][i2][i3] + (1.0F/2.0F)*temp72 − 4.0F/3.0F*temp87
)) + temp283*temp432*temp434*(temp435*(temp304 + (2.0F/5.0F)*temp441 + temp446 +
 temp464 − 4.0F/3.0F*temp48 + (1.0F/2.0F)*temp51 − temp67*v[t1][i1][i2 − 5][i3])
 + temp443*(temp129*v[t1][i1][i2 − 3][i3 − 1] − temp132*v[t1][i1][i2 − 3][i3 + 1
] + temp134*v[t1][i1][i2 − 3][i3 + 2] − temp136*v[t1][i1][i2 − 3][i3 + 3] + temp
21*v[t1][i1][i2 − 3][i3 + 4] + temp446 − temp67*v[t1][i1][i2 − 3][i3 − 2]) + tem
p445*(−temp116*v[t1][i1 − 2][i2 − 3][i3] + temp116*v[t1][i1 + 2][i2 − 3][i3] + t
emp118*v[t1][i1 − 1][i2 − 3][i3] − temp118*v[t1][i1 + 1][i2 − 3][i3] − temp21*v[
t1][i1 + 3][i2 − 3][i3] + temp297)) − temp307*temp309*temp311*(temp312*(temp118*
v[t1][i1 − 2][i2][i3 − 1] − temp118*v[t1][i1 − 2][i2][i3 + 1] + temp21*v[t1][i1 
− 2][i2][i3 − 3] − temp21*v[t1][i1 − 2][i2][i3 + 3] + temp313 + temp314) + temp3
16*(temp118*v[t1][i1 − 2][i2 − 1][i3] − temp118*v[t1][i1 − 2][i2 + 1][i3] + temp
21*v[t1][i1 − 2][i2 − 3][i3] − temp21*v[t1][i1 − 2][i2 + 3][i3] + temp319 + temp
323) + temp325*((2.0F/5.0F)*temp282 + temp326 + temp327 + temp328 − temp67*v[t1]
[i1 − 4][i2][i3] − 4.0F/3.0F*temp72 − 2.0F/15.0F*temp75)) − temp307*temp460*temp
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                  float temp408 = (3.0F/20.0F)*temp55;
                  float temp409 = temp21*v[t1][i1][i2 + 2][i3];
                  float temp410 = cos(theta[i1][i2 − 1][i3]);
                  float temp411 = cos(phi[i1][i2 − 1][i3]);
                  float temp412 = temp402*temp411;
                  float temp413 = (7.0F/12.0F)*temp51;
                  float temp414 = temp129*v[t1][i1 − 1][i2 − 1][i3];
                  float temp417 = sin(phi[i1][i2 + 2][i3]);
                  float temp419 = sin(theta[i1][i2 + 2][i3]);
                  float temp420 = temp417*temp419;
                  float temp421 = temp12*v[t1][i1][i2 + 4][i3];
                  float temp424 = temp21*v[t1][i1][i2 + 5][i3];
                  float temp425 = cos(theta[i1][i2 + 2][i3]);
                  float temp426 = cos(phi[i1][i2 + 2][i3]);
                  float temp427 = temp419*temp426;
                  float temp428 = (7.0F/12.0F)*temp59;
                  float temp429 = temp134*v[t1][i1 + 2][i2 + 2][i3];
                  float temp432 = sin(phi[i1][i2 − 3][i3]);
                  float temp434 = sin(theta[i1][i2 − 3][i3]);
                  float temp435 = temp432*temp434;
                  float temp440 = temp12*v[t1][i1][i2 − 5][i3];
                  float temp441 = temp12*v[t1][i1][i2 − 4][i3];
                  float temp442 = (3.0F/20.0F)*temp51;
                  float temp443 = cos(theta[i1][i2 − 3][i3]);
                  float temp444 = cos(phi[i1][i2 − 3][i3]);
                  float temp445 = temp434*temp444;
                  float temp446 = (7.0F/12.0F)*temp406;
                  float temp449 = sin(phi[i1][i2 + 3][i3]);
                  float temp451 = sin(theta[i1][i2 + 3][i3]);
                  float temp452 = (3.0F/4.0F)*temp59;
                  float temp453 = temp12*v[t1][i1][i2 + 5][i3];
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                  float temp455 = temp21*v[t1][i1][i2 + 6][i3];
                  float temp456 = cos(theta[i1][i2 + 3][i3]);
                  float temp457 = cos(phi[i1][i2 + 3][i3]);
                  float temp458 = −temp136*v[t1][i1 + 3][i2 + 3][i3];
                  float temp460 = sin(phi[i1][i2 − 2][i3]);
                  float temp462 = sin(theta[i1][i2 − 2][i3]);
                  float temp463 = temp460*temp462;
                  float temp464 = temp21*v[t1][i1][i2 + 1][i3];
                  float temp465 = cos(theta[i1][i2 − 2][i3]);
                  float temp466 = cos(phi[i1][i2 − 2][i3]);
                  float temp467 = temp462*temp466;
                  float temp468 = (7.0F/12.0F)*temp48;
                  float temp469 = −temp67*v[t1][i1 − 2][i2 − 2][i3];
                  float temp472 = sin(phi[i1][i2 + 1][i3]);
                  float temp474 = sin(theta[i1][i2 + 1][i3]);
                  float temp475 = temp472*temp474;
                  float temp476 = cos(theta[i1][i2 + 1][i3]);
                  float temp477 = cos(phi[i1][i2 + 1][i3]);
                  float temp478 = temp474*temp477;
                  float temp479 = (7.0F/12.0F)*temp55;
                  float temp480 = −temp132*v[t1][i1 + 1][i2 + 1][i3];
                  float temp483 = cos(theta[i1][i2][i3 − 4]);
                  float temp484 = (7.0F/12.0F)*temp178;
                  float temp485 = sin(theta[i1][i2][i3 − 4]);
                  float temp487 = cos(phi[i1][i2][i3 − 4]);
                  float temp488 = sin(phi[i1][i2][i3 − 4]);
                  float temp489 = −temp67*v[t1][i1][i2 − 2][i3 − 2];
                  float temp490 = temp129*v[t1][i1][i2 − 1][i3 − 1];
                  float temp491 = −temp132*v[t1][i1][i2 + 1][i3 + 1];
                  float temp492 = temp134*v[t1][i1][i2 + 2][i3 + 2];
                  float temp493 = (3.0F/4.0F)*temp87;
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                  float temp494 = (3.0F/20.0F)*temp75;
                  float temp495 = (3.0F/20.0F)*temp72;
                  float temp497 = sin(theta[i1 + 3][i2][i3]);
                  float temp499 = cos(phi[i1 + 3][i2][i3]);
                  float temp500 = (3.0F/4.0F)*temp78;
                  float temp501 = cos(theta[i1 + 3][i2][i3]);
                  float temp502 = (7.0F/12.0F)*temp81;
                  float temp503 = sin(phi[i1 + 3][i2][i3]);
                  float temp505 = sin(phi[i1][i2 − 4][i3]);
                  float temp507 = sin(theta[i1][i2 − 4][i3]);
                  float temp508 = cos(phi[i1][i2 − 4][i3]);
                  float temp509 = (7.0F/12.0F)*temp441;
                  float temp510 = cos(theta[i1][i2 − 4][i3]);
                  float temp511 = temp100*temp102*(temp102*(temp104 − 3.0F/20.0F
*temp107 + temp108 + temp109 − temp110 + temp21*v[t1][i1][i2][i3 − 4]) + temp114
*(−temp116*v[t1][i1][i2 − 2][i3 − 1] + temp116*v[t1][i1][i2 + 2][i3 − 1] + temp1
20 − temp122 + temp21*v[t1][i1][i2 − 3][i3 − 1] − temp21*v[t1][i1][i2 + 3][i3 − 
1]) + temp126*(temp127 + temp131 − temp132*v[t1][i1 + 1][i2][i3 − 1] + temp134*v
[t1][i1 + 2][i2][i3 − 1] − temp136*v[t1][i1 + 3][i2][i3 − 1] + temp21*v[t1][i1 +
 4][i2][i3 − 1] − temp67*v[t1][i1 − 2][i2][i3 − 1])) − temp100*temp246*(temp246*
(temp103 − temp179 − temp201 + temp21*v[t1][i1][i2][i3 − 2] + (3.0F/20.0F)*temp9
1 − temp94) + temp250*(−temp116*v[t1][i1][i2 − 2][i3 + 1] + temp116*v[t1][i1][i2
 + 2][i3 + 1] + temp21*v[t1][i1][i2 − 3][i3 + 1] − temp21*v[t1][i1][i2 + 3][i3 +
 1] + temp254 + temp256) + temp260*(temp129*v[t1][i1 − 1][i2][i3 + 1] + temp134*
v[t1][i1 + 2][i2][i3 + 1] − temp136*v[t1][i1 + 3][i2][i3 + 1] + temp21*v[t1][i1 
+ 4][i2][i3 + 1] + temp261 + temp265 − temp67*v[t1][i1 − 2][i2][i3 + 1])) + temp
100*temp331*temp333*(temp334*(temp131 − temp132*v[t1][i1 − 1][i2][i3 + 1] + temp
134*v[t1][i1 − 1][i2][i3 + 2] − temp136*v[t1][i1 − 1][i2][i3 + 3] + temp21*v[t1]
[i1 − 1][i2][i3 + 4] + temp349 − temp67*v[t1][i1 − 1][i2][i3 − 2]) + temp338*(−t
emp132*v[t1][i1 − 1][i2 + 1][i3] + temp134*v[t1][i1 − 1][i2 + 2][i3] − temp136*v
[t1][i1 − 1][i2 + 3][i3] + temp21*v[t1][i1 − 1][i2 + 4][i3] + temp349 + temp414 
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− temp67*v[t1][i1 − 1][i2 − 2][i3]) + temp347*(temp104 + temp21*v[t1][i1 − 4][i2
][i3] − 3.0F/20.0F*temp282 − temp328 + temp493 + temp494)) − temp100*temp352*tem
p354*(temp355*(temp129*v[t1][i1 + 1][i2][i3 − 1] + temp134*v[t1][i1 + 1][i2][i3 
+ 2] − temp136*v[t1][i1 + 1][i2][i3 + 3] + temp21*v[t1][i1 + 1][i2][i3 + 4] + te
mp265 + temp370 − temp67*v[t1][i1 + 1][i2][i3 − 2]) + temp359*(temp129*v[t1][i1 
+ 1][i2 − 1][i3] + temp134*v[t1][i1 + 1][i2 + 2][i3] − temp136*v[t1][i1 + 1][i2 
+ 3][i3] + temp21*v[t1][i1 + 1][i2 + 4][i3] + temp370 + temp480 − temp67*v[t1][i
1 + 1][i2 − 2][i3]) + temp368*(temp103 + temp21*v[t1][i1 − 2][i2][i3] − temp495 
− temp500 + (3.0F/20.0F)*temp81 − temp84)) + temp100*temp400*temp402*(temp403*(t
emp104 + temp21*v[t1][i1][i2 − 4][i3] − 3.0F/20.0F*temp406 + temp407 + temp408 −
 temp409) + temp410*(−temp116*v[t1][i1][i2 − 1][i3 − 2] + temp116*v[t1][i1][i2 −
 1][i3 + 2] + temp120 + temp21*v[t1][i1][i2 − 1][i3 − 3] − temp21*v[t1][i1][i2 −
 1][i3 + 3] − temp254) + temp412*(−temp132*v[t1][i1 + 1][i2 − 1][i3] + temp134*v
[t1][i1 + 2][i2 − 1][i3] − temp136*v[t1][i1 + 3][i2 − 1][i3] + temp21*v[t1][i1 +
 4][i2 − 1][i3] + temp413 + temp414 − temp67*v[t1][i1 − 2][i2 − 1][i3])) − temp1
00*temp472*temp474*(temp475*(temp103 + temp21*v[t1][i1][i2 − 2][i3] − temp442 − 
temp452 + (3.0F/20.0F)*temp95 − temp98) + temp476*(−temp116*v[t1][i1][i2 + 1][i3
 − 2] + temp116*v[t1][i1][i2 + 1][i3 + 2] + temp122 + temp21*v[t1][i1][i2 + 1][i
3 − 3] − temp21*v[t1][i1][i2 + 1][i3 + 3] + temp256) + temp478*(temp129*v[t1][i1
 − 1][i2 + 1][i3] + temp134*v[t1][i1 + 2][i2 + 1][i3] − temp136*v[t1][i1 + 3][i2
 + 1][i3] + temp21*v[t1][i1 + 4][i2 + 1][i3] + temp479 + temp480 − temp67*v[t1][
i1 − 2][i2 + 1][i3])) + temp102*temp329*(temp102*(temp127 + (2.0F/5.0F)*temp27 +
 (1.0F/2.0F)*temp34 + temp348 − 2.0F/15.0F*temp38 + temp41 − temp67*v[t1][i1][i2
][i3 − 3]) + temp114*(temp127 − temp132*v[t1][i1][i2 + 1][i3 − 1] + temp134*v[t1
][i1][i2 + 2][i3 − 1] − temp136*v[t1][i1][i2 + 3][i3 − 1] + temp21*v[t1][i1][i2 
+ 4][i3 − 1] + temp490 − temp67*v[t1][i1][i2 − 2][i3 − 1]) + temp126*(−temp116*v
[t1][i1 − 2][i2][i3 − 1] + temp116*v[t1][i1 + 2][i2][i3 − 1] + temp21*v[t1][i1 −
 3][i2][i3 − 1] − temp21*v[t1][i1 + 3][i2][i3 − 1] + temp335 − temp356)) − temp1
3*temp16*temp19*(temp20*(temp21*v[t1][i1][i2][i3 − 3] − 3.0F/20.0F*temp27 + temp
31 − temp35 + (3.0F/20.0F)*temp38 − temp41) + temp43*(temp21*v[t1][i1][i2 − 3][i
3] − 3.0F/20.0F*temp48 + temp52 − temp56 + (3.0F/20.0F)*temp59 − temp62) + temp6
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3*(temp66 − temp67*v[t1][i1 − 2][i2][i3] + (2.0F/5.0F)*temp72 − 4.0F/3.0F*temp75
 + (1.0F/2.0F)*temp78 − 2.0F/15.0F*temp81 + temp84)) + temp138*temp140*(temp140*
(temp142 + (3.0F/20.0F)*temp143 − temp146 + temp21*v[t1][i1][i2][i3 − 1] + temp3
5 − 3.0F/4.0F*temp91) + temp150*(temp118*v[t1][i1][i2 − 1][i3 + 2] − temp118*v[t
1][i1][i2 + 1][i3 + 2] − temp153 + temp157 + temp21*v[t1][i1][i2 − 3][i3 + 2] − 
temp21*v[t1][i1][i2 + 3][i3 + 2]) + temp160*(temp129*v[t1][i1 − 1][i2][i3 + 2] −
 temp132*v[t1][i1 + 1][i2][i3 + 2] − temp136*v[t1][i1 + 3][i2][i3 + 2] + temp161
 + temp166 + temp21*v[t1][i1 + 4][i2][i3 + 2] − temp67*v[t1][i1 − 2][i2][i3 + 2]
)) − temp138*temp222*(temp222*((3.0F/4.0F)*temp107 + temp141 − 3.0F/20.0F*temp17
8 + temp21*v[t1][i1][i2][i3 − 5] − temp223 − temp31) + temp227*(temp118*v[t1][i1
][i2 − 1][i3 − 2] − temp118*v[t1][i1][i2 + 1][i3 − 2] + temp21*v[t1][i1][i2 − 3]
[i3 − 2] − temp21*v[t1][i1][i2 + 3][i3 − 2] + temp230 + temp234) + temp237*(temp
129*v[t1][i1 − 1][i2][i3 − 2] − temp132*v[t1][i1 + 1][i2][i3 − 2] + temp134*v[t1
][i1 + 2][i2][i3 − 2] − temp136*v[t1][i1 + 3][i2][i3 − 2] + temp21*v[t1][i1 + 4]
[i2][i3 − 2] + temp238 + temp240)) − temp138*temp309*temp311*(temp312*(temp129*v
[t1][i1 − 2][i2][i3 − 1] − temp132*v[t1][i1 − 2][i2][i3 + 1] + temp134*v[t1][i1 
− 2][i2][i3 + 2] − temp136*v[t1][i1 − 2][i2][i3 + 3] + temp21*v[t1][i1 − 2][i2][
i3 + 4] + temp240 + temp327) + temp316*(temp129*v[t1][i1 − 2][i2 − 1][i3] − temp
132*v[t1][i1 − 2][i2 + 1][i3] + temp134*v[t1][i1 − 2][i2 + 2][i3] − temp136*v[t1
][i1 − 2][i2 + 3][i3] + temp21*v[t1][i1 − 2][i2 + 4][i3] + temp327 + temp469) + 
temp325*(temp141 + temp21*v[t1][i1 − 5][i2][i3] − 3.0F/20.0F*temp281 + (3.0F/4.0
F)*temp282 − temp306 − temp88)) + temp138*temp377*temp379*(temp380*(temp129*v[t1
][i1 + 2][i2][i3 − 1] − temp132*v[t1][i1 + 2][i2][i3 + 1] − temp136*v[t1][i1 + 2
][i2][i3 + 3] + temp166 + temp21*v[t1][i1 + 2][i2][i3 + 4] + temp395 − temp67*v[
t1][i1 + 2][i2][i3 − 2]) + temp384*(temp129*v[t1][i1 + 2][i2 − 1][i3] − temp132*
v[t1][i1 + 2][i2 + 1][i3] − temp136*v[t1][i1 + 2][i2 + 3][i3] + temp21*v[t1][i1 
+ 2][i2 + 4][i3] + temp395 + temp429 − temp67*v[t1][i1 + 2][i2 − 2][i3]) + temp3
93*(temp142 + temp21*v[t1][i1 − 1][i2][i3] + (3.0F/20.0F)*temp371 − temp374 − 3.
0F/4.0F*temp81 + temp89)) + temp138*temp417*temp419*(temp420*(temp142 + temp21*v
[t1][i1][i2 − 1][i3] + (3.0F/20.0F)*temp421 − temp424 + temp56 − 3.0F/4.0F*temp9
5) + temp425*(temp118*v[t1][i1][i2 + 2][i3 − 1] − temp118*v[t1][i1][i2 + 2][i3 +
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 1] + temp157 + temp21*v[t1][i1][i2 + 2][i3 − 3] − temp21*v[t1][i1][i2 + 2][i3 +
 3] − temp234) + temp427*(temp129*v[t1][i1 − 1][i2 + 2][i3] − temp132*v[t1][i1 +
 1][i2 + 2][i3] − temp136*v[t1][i1 + 3][i2 + 2][i3] + temp21*v[t1][i1 + 4][i2 + 
2][i3] + temp428 + temp429 − temp67*v[t1][i1 − 2][i2 + 2][i3])) − temp138*temp46
0*temp462*(temp463*(temp141 + temp21*v[t1][i1][i2 − 5][i3] + (3.0F/4.0F)*temp406
 − 3.0F/20.0F*temp441 − temp464 − temp52) + temp465*(temp118*v[t1][i1][i2 − 2][i
3 − 1] − temp118*v[t1][i1][i2 − 2][i3 + 1] + temp153 + temp21*v[t1][i1][i2 − 2][
i3 − 3] − temp21*v[t1][i1][i2 − 2][i3 + 3] + temp230) + temp467*(temp129*v[t1][i
1 − 1][i2 − 2][i3] − temp132*v[t1][i1 + 1][i2 − 2][i3] + temp134*v[t1][i1 + 2][i
2 − 2][i3] − temp136*v[t1][i1 + 3][i2 − 2][i3] + temp21*v[t1][i1 + 4][i2 − 2][i3
] + temp468 + temp469)) + temp140*temp375*(temp140*((1.0F/2.0F)*temp143 + temp16
1 − 2.0F/15.0F*temp202 + temp204 + (2.0F/5.0F)*temp34 + temp394 − 4.0F/3.0F*temp
91) + temp150*(temp129*v[t1][i1][i2 − 1][i3 + 2] − temp132*v[t1][i1][i2 + 1][i3 
+ 2] − temp136*v[t1][i1][i2 + 3][i3 + 2] + temp161 + temp21*v[t1][i1][i2 + 4][i3
 + 2] + temp492 − temp67*v[t1][i1][i2 − 2][i3 + 2]) + temp160*(temp118*v[t1][i1 
− 1][i2][i3 + 2] − temp118*v[t1][i1 + 1][i2][i3 + 2] + temp21*v[t1][i1 − 3][i2][
i3 + 2] − temp21*v[t1][i1 + 3][i2][i3 + 2] − temp314 + temp382)) + temp168*temp1
70*(temp170*(−temp108 + temp172 − 3.0F/20.0F*temp177 + (3.0F/4.0F)*temp178 + tem
p179 + temp21*v[t1][i1][i2][i3 − 6]) + temp183*(−temp116*v[t1][i1][i2 − 2][i3 − 
3] + temp116*v[t1][i1][i2 + 2][i3 − 3] + temp118*v[t1][i1][i2 − 1][i3 − 3] − tem
p118*v[t1][i1][i2 + 1][i3 − 3] + temp184 − temp190) + temp192*(temp129*v[t1][i1 
− 1][i2][i3 − 3] − temp132*v[t1][i1 + 1][i2][i3 − 3] + temp134*v[t1][i1 + 2][i2]
[i3 − 3] − temp136*v[t1][i1 + 3][i2][i3 − 3] + temp193 + temp21*v[t1][i1 + 4][i2
][i3 − 3] − temp67*v[t1][i1 − 2][i2][i3 − 3])) − temp168*temp200*(temp200*(−temp
109 − 3.0F/4.0F*temp143 + temp171 + temp201 + (3.0F/20.0F)*temp202 − temp204) + 
temp206*temp207*(−temp116*v[t1][i1][i2 − 2][i3 + 3] + temp116*v[t1][i1][i2 + 2][
i3 + 3] + temp118*v[t1][i1][i2 − 1][i3 + 3] − temp118*v[t1][i1][i2 + 1][i3 + 3] 
+ temp209 + temp214) + temp207*temp215*(temp129*v[t1][i1 − 1][i2][i3 + 3] − temp
132*v[t1][i1 + 1][i2][i3 + 3] + temp134*v[t1][i1 + 2][i2][i3 + 3] + temp21*v[t1]
[i1 + 4][i2][i3 + 3] + temp220 − temp67*v[t1][i1 − 2][i2][i3 + 3] + (7.0F/12.0F)
*temp91)) − temp168*temp270*temp272*(temp270*temp272*(temp171 + (2.0F/5.0F)*temp

Oct 25, 16 15:19 Page 15/116tti_3d_so6.txt

279 + (7.0F/12.0F)*temp281 − 4.0F/3.0F*temp282 − temp67*v[t1][i1 − 6][i2][i3] − 
2.0F/15.0F*temp72 + (1.0F/2.0F)*temp87) + temp270*temp274*(−temp116*v[t1][i1 − 4
][i2 − 2][i3] + temp116*v[t1][i1 − 4][i2 + 2][i3] + temp118*v[t1][i1 − 4][i2 − 1
][i3] − temp118*v[t1][i1 − 4][i2 + 1][i3] + temp21*v[t1][i1 − 4][i2 − 3][i3] − t
emp21*v[t1][i1 − 4][i2 + 3][i3]) + temp273*(−temp116*v[t1][i1 − 4][i2][i3 − 2] +
 temp116*v[t1][i1 − 4][i2][i3 + 2] + temp118*v[t1][i1 − 4][i2][i3 − 1] − temp118
*v[t1][i1 − 4][i2][i3 + 1] + temp21*v[t1][i1 − 4][i2][i3 − 3] − temp21*v[t1][i1 
− 4][i2][i3 + 3])) + temp168*temp285*temp287*(temp288*(temp129*v[t1][i1 − 3][i2]
[i3 − 1] − temp132*v[t1][i1 − 3][i2][i3 + 1] + temp134*v[t1][i1 − 3][i2][i3 + 2]
 − temp136*v[t1][i1 − 3][i2][i3 + 3] + temp21*v[t1][i1 − 3][i2][i3 + 4] + temp30
5 − temp67*v[t1][i1 − 3][i2][i3 − 2]) + temp296*(temp129*v[t1][i1 − 3][i2 − 1][i
3] − temp132*v[t1][i1 − 3][i2 + 1][i3] + temp134*v[t1][i1 − 3][i2 + 2][i3] − tem
p136*v[t1][i1 − 3][i2 + 3][i3] + temp21*v[t1][i1 − 3][i2 + 4][i3] + temp305 − te
mp67*v[t1][i1 − 3][i2 − 2][i3]) + temp303*(temp172 + temp21*v[t1][i1 − 6][i2][i3
] − 3.0F/20.0F*temp279 + (3.0F/4.0F)*temp281 − temp493 + temp495)) + temp168*tem
p432*temp434*(temp435*(temp172 + temp21*v[t1][i1][i2 − 6][i3] − temp407 − 3.0F/2
0.0F*temp440 + (3.0F/4.0F)*temp441 + temp442) + temp443*(−temp116*v[t1][i1][i2 −
 3][i3 − 2] + temp116*v[t1][i1][i2 − 3][i3 + 2] + temp118*v[t1][i1][i2 − 3][i3 −
 1] − temp118*v[t1][i1][i2 − 3][i3 + 1] + temp184 − temp209) + temp445*(temp129*
v[t1][i1 − 1][i2 − 3][i3] − temp132*v[t1][i1 + 1][i2 − 3][i3] + temp134*v[t1][i1
 + 2][i2 − 3][i3] − temp136*v[t1][i1 + 3][i2 − 3][i3] + temp21*v[t1][i1 + 4][i2 
− 3][i3] + temp446 − temp67*v[t1][i1 − 2][i2 − 3][i3])) − temp168*temp449*temp45
1*(temp449*temp451*(temp171 − temp408 − 3.0F/4.0F*temp421 + temp452 + (3.0F/20.0
F)*temp453 − temp455) + temp451*temp457*(temp129*v[t1][i1 − 1][i2 + 3][i3] − tem
p132*v[t1][i1 + 1][i2 + 3][i3] + temp134*v[t1][i1 + 2][i2 + 3][i3] + temp21*v[t1
][i1 + 4][i2 + 3][i3] + temp458 − temp67*v[t1][i1 − 2][i2 + 3][i3] + (7.0F/12.0F
)*temp95) + temp456*(−temp116*v[t1][i1][i2 + 3][i3 − 2] + temp116*v[t1][i1][i2 +
 3][i3 + 2] + temp118*v[t1][i1][i2 + 3][i3 − 1] − temp118*v[t1][i1][i2 + 3][i3 +
 1] + temp190 + temp214)) − temp168*temp483*(temp483*(−4.0F/3.0F*temp107 + temp1
71 + (2.0F/5.0F)*temp177 + (1.0F/2.0F)*temp27 − 2.0F/15.0F*temp30 + temp484 − te
mp67*v[t1][i1][i2][i3 − 6]) + temp485*temp487*(−temp116*v[t1][i1 − 2][i2][i3 − 4
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] + temp116*v[t1][i1 + 2][i2][i3 − 4] + temp118*v[t1][i1 − 1][i2][i3 − 4] − temp
118*v[t1][i1 + 1][i2][i3 − 4] + temp21*v[t1][i1 − 3][i2][i3 − 4] − temp21*v[t1][
i1 + 3][i2][i3 − 4]) + temp485*temp488*(temp129*v[t1][i1][i2 − 1][i3 − 4] − temp
132*v[t1][i1][i2 + 1][i3 − 4] + temp134*v[t1][i1][i2 + 2][i3 − 4] − temp136*v[t1
][i1][i2 + 3][i3 − 4] + temp21*v[t1][i1][i2 + 4][i3 − 4] + temp484 − temp67*v[t1
][i1][i2 − 2][i3 − 4])) − temp168*temp497*temp499*(temp497*temp499*(temp171 − 3.
0F/4.0F*temp371 + (3.0F/20.0F)*temp396 − temp398 − temp494 + temp500) + temp497*
temp503*(temp129*v[t1][i1 + 3][i2 − 1][i3] − temp132*v[t1][i1 + 3][i2 + 1][i3] +
 temp134*v[t1][i1 + 3][i2 + 2][i3] + temp21*v[t1][i1 + 3][i2 + 4][i3] + temp458 
+ temp502 − temp67*v[t1][i1 + 3][i2 − 2][i3]) + temp501*(temp129*v[t1][i1 + 3][i
2][i3 − 1] − temp132*v[t1][i1 + 3][i2][i3 + 1] + temp134*v[t1][i1 + 3][i2][i3 + 
2] + temp21*v[t1][i1 + 3][i2][i3 + 4] + temp220 + temp502 − temp67*v[t1][i1 + 3]
[i2][i3 − 2])) − temp168*temp505*temp507*(temp505*temp507*(temp171 − 4.0F/3.0F*t
emp406 + (2.0F/5.0F)*temp440 + (1.0F/2.0F)*temp48 + temp509 − 2.0F/15.0F*temp51 
− temp67*v[t1][i1][i2 − 6][i3]) + temp507*temp508*(−temp116*v[t1][i1 − 2][i2 − 4
][i3] + temp116*v[t1][i1 + 2][i2 − 4][i3] + temp118*v[t1][i1 − 1][i2 − 4][i3] − 
temp118*v[t1][i1 + 1][i2 − 4][i3] + temp21*v[t1][i1 − 3][i2 − 4][i3] − temp21*v[
t1][i1 + 3][i2 − 4][i3]) + temp510*(temp129*v[t1][i1][i2 − 4][i3 − 1] − temp132*
v[t1][i1][i2 − 4][i3 + 1] + temp134*v[t1][i1][i2 − 4][i3 + 2] − temp136*v[t1][i1
][i2 − 4][i3 + 3] + temp21*v[t1][i1][i2 − 4][i3 + 4] + temp509 − temp67*v[t1][i1
][i2 − 4][i3 − 2])) + temp170*temp283*(temp170*((2.0F/5.0F)*temp178 + temp193 + 
temp223 − 4.0F/3.0F*temp27 + (1.0F/2.0F)*temp30 + temp304 − temp67*v[t1][i1][i2]
[i3 − 5]) + temp183*(temp129*v[t1][i1][i2 − 1][i3 − 3] − temp132*v[t1][i1][i2 + 
1][i3 − 3] + temp134*v[t1][i1][i2 + 2][i3 − 3] − temp136*v[t1][i1][i2 + 3][i3 − 
3] + temp193 + temp21*v[t1][i1][i2 + 4][i3 − 3] − temp67*v[t1][i1][i2 − 2][i3 − 
3]) + temp192*(−temp116*v[t1][i1 − 2][i2][i3 − 3] + temp116*v[t1][i1 + 2][i2][i3
 − 3] + temp118*v[t1][i1 − 1][i2][i3 − 3] − temp118*v[t1][i1 + 1][i2][i3 − 3] − 
temp21*v[t1][i1 + 3][i2][i3 − 3] + temp289)) − temp20*temp99 − temp222*temp307*(
temp222*((2.0F/5.0F)*temp107 + temp110 + temp238 − 4.0F/3.0F*temp30 + temp326 − 
2.0F/15.0F*temp34 − temp67*v[t1][i1][i2][i3 − 4]) + temp227*(temp129*v[t1][i1][i
2 − 1][i3 − 2] − temp132*v[t1][i1][i2 + 1][i3 − 2] + temp134*v[t1][i1][i2 + 2][i
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3 − 2] − temp136*v[t1][i1][i2 + 3][i3 − 2] + temp21*v[t1][i1][i2 + 4][i3 − 2] + 
temp238 + temp489) + temp237*(temp118*v[t1][i1 − 1][i2][i3 − 2] − temp118*v[t1][
i1 + 1][i2][i3 − 2] + temp21*v[t1][i1 − 3][i2][i3 − 2] − temp21*v[t1][i1 + 3][i2
][i3 − 2] + temp313 + temp381)) − temp246*temp350*(temp246*(−2.0F/15.0F*temp143 
+ temp146 + temp261 + temp369 − 4.0F/3.0F*temp38 − temp67*v[t1][i1][i2][i3 − 1] 
+ (1.0F/2.0F)*temp91) + temp250*(temp129*v[t1][i1][i2 − 1][i3 + 1] + temp134*v[t
1][i1][i2 + 2][i3 + 1] − temp136*v[t1][i1][i2 + 3][i3 + 1] + temp21*v[t1][i1][i2
 + 4][i3 + 1] + temp261 + temp491 − temp67*v[t1][i1][i2 − 2][i3 + 1]) + temp260*
(−temp116*v[t1][i1 − 2][i2][i3 + 1] + temp116*v[t1][i1 + 2][i2][i3 + 1] + temp21
*v[t1][i1 − 3][i2][i3 + 1] − temp21*v[t1][i1 + 3][i2][i3 + 1] + temp336 + temp35
7)) + temp283*temp285*temp287*(temp288*(−temp116*v[t1][i1 − 3][i2][i3 − 2] + tem
p116*v[t1][i1 − 3][i2][i3 + 2] + temp118*v[t1][i1 − 3][i2][i3 − 1] − temp118*v[t
1][i1 − 3][i2][i3 + 1] − temp21*v[t1][i1 − 3][i2][i3 + 3] + temp289) + temp296*(
−temp116*v[t1][i1 − 3][i2 − 2][i3] + temp116*v[t1][i1 − 3][i2 + 2][i3] + temp118
*v[t1][i1 − 3][i2 − 1][i3] − temp118*v[t1][i1 − 3][i2 + 1][i3] − temp21*v[t1][i1
 − 3][i2 + 3][i3] + temp297) + temp303*((2.0F/5.0F)*temp281 + temp304 + temp305 
+ temp306 − temp67*v[t1][i1 − 5][i2][i3] + (1.0F/2.0F)*temp72 − 4.0F/3.0F*temp87
)) + temp283*temp432*temp434*(temp435*(temp304 + (2.0F/5.0F)*temp441 + temp446 +
 temp464 − 4.0F/3.0F*temp48 + (1.0F/2.0F)*temp51 − temp67*v[t1][i1][i2 − 5][i3])
 + temp443*(temp129*v[t1][i1][i2 − 3][i3 − 1] − temp132*v[t1][i1][i2 − 3][i3 + 1
] + temp134*v[t1][i1][i2 − 3][i3 + 2] − temp136*v[t1][i1][i2 − 3][i3 + 3] + temp
21*v[t1][i1][i2 − 3][i3 + 4] + temp446 − temp67*v[t1][i1][i2 − 3][i3 − 2]) + tem
p445*(−temp116*v[t1][i1 − 2][i2 − 3][i3] + temp116*v[t1][i1 + 2][i2 − 3][i3] + t
emp118*v[t1][i1 − 1][i2 − 3][i3] − temp118*v[t1][i1 + 1][i2 − 3][i3] − temp21*v[
t1][i1 + 3][i2 − 3][i3] + temp297)) − temp307*temp309*temp311*(temp312*(temp118*
v[t1][i1 − 2][i2][i3 − 1] − temp118*v[t1][i1 − 2][i2][i3 + 1] + temp21*v[t1][i1 
− 2][i2][i3 − 3] − temp21*v[t1][i1 − 2][i2][i3 + 3] + temp313 + temp314) + temp3
16*(temp118*v[t1][i1 − 2][i2 − 1][i3] − temp118*v[t1][i1 − 2][i2 + 1][i3] + temp
21*v[t1][i1 − 2][i2 − 3][i3] − temp21*v[t1][i1 − 2][i2 + 3][i3] + temp319 + temp
323) + temp325*((2.0F/5.0F)*temp282 + temp326 + temp327 + temp328 − temp67*v[t1]
[i1 − 4][i2][i3] − 4.0F/3.0F*temp72 − 2.0F/15.0F*temp75)) − temp307*temp460*temp
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462*(temp463*(temp326 + (2.0F/5.0F)*temp406 + temp409 + temp468 − 4.0F/3.0F*temp
51 − 2.0F/15.0F*temp55 − temp67*v[t1][i1][i2 − 4][i3]) + temp465*(temp129*v[t1][
i1][i2 − 2][i3 − 1] − temp132*v[t1][i1][i2 − 2][i3 + 1] + temp134*v[t1][i1][i2 −
 2][i3 + 2] − temp136*v[t1][i1][i2 − 2][i3 + 3] + temp21*v[t1][i1][i2 − 2][i3 + 
4] + temp468 + temp489) + temp467*(temp118*v[t1][i1 − 1][i2 − 2][i3] − temp118*v
[t1][i1 + 1][i2 − 2][i3] + temp21*v[t1][i1 − 3][i2 − 2][i3] − temp21*v[t1][i1 + 
3][i2 − 2][i3] + temp319 + temp387)) + temp329*temp331*temp333*(temp334*(−temp11
6*v[t1][i1 − 1][i2][i3 − 2] + temp116*v[t1][i1 − 1][i2][i3 + 2] + temp21*v[t1][i
1 − 1][i2][i3 − 3] − temp21*v[t1][i1 − 1][i2][i3 + 3] + temp335 − temp336) + tem
p338*(−temp116*v[t1][i1 − 1][i2 − 2][i3] + temp116*v[t1][i1 − 1][i2 + 2][i3] + t
emp21*v[t1][i1 − 1][i2 − 3][i3] − temp21*v[t1][i1 − 1][i2 + 3][i3] + temp342 − t
emp344) + temp347*(temp348 + temp349 − temp67*v[t1][i1 − 3][i2][i3] + (1.0F/2.0F
)*temp75 − 2.0F/15.0F*temp78 + (2.0F/5.0F)*temp87 + temp90)) + temp329*temp400*t
emp402*(temp403*(temp348 + temp413 + (2.0F/5.0F)*temp48 + (1.0F/2.0F)*temp55 − 2
.0F/15.0F*temp59 + temp62 − temp67*v[t1][i1][i2 − 3][i3]) + temp410*(−temp132*v[
t1][i1][i2 − 1][i3 + 1] + temp134*v[t1][i1][i2 − 1][i3 + 2] − temp136*v[t1][i1][
i2 − 1][i3 + 3] + temp21*v[t1][i1][i2 − 1][i3 + 4] + temp413 + temp490 − temp67*
v[t1][i1][i2 − 1][i3 − 2]) + temp412*(−temp116*v[t1][i1 − 2][i2 − 1][i3] + temp1
16*v[t1][i1 + 2][i2 − 1][i3] + temp21*v[t1][i1 − 3][i2 − 1][i3] − temp21*v[t1][i
1 + 3][i2 − 1][i3] + temp342 − temp363)) − temp350*temp352*temp354*(temp355*(−te
mp116*v[t1][i1 + 1][i2][i3 − 2] + temp116*v[t1][i1 + 1][i2][i3 + 2] + temp21*v[t
1][i1 + 1][i2][i3 − 3] − temp21*v[t1][i1 + 1][i2][i3 + 3] + temp356 + temp357) +
 temp359*(−temp116*v[t1][i1 + 1][i2 − 2][i3] + temp116*v[t1][i1 + 1][i2 + 2][i3]
 + temp21*v[t1][i1 + 1][i2 − 3][i3] − temp21*v[t1][i1 + 1][i2 + 3][i3] + temp363
 + temp365) + temp368*(temp369 + temp370 − 2.0F/15.0F*temp371 + temp374 − temp67
*v[t1][i1 − 1][i2][i3] − 4.0F/3.0F*temp78 + (1.0F/2.0F)*temp81)) − temp350*temp4
72*temp474*(temp475*(temp369 − 2.0F/15.0F*temp421 + temp424 + temp479 − 4.0F/3.0
F*temp59 − temp67*v[t1][i1][i2 − 1][i3] + (1.0F/2.0F)*temp95) + temp476*(temp129
*v[t1][i1][i2 + 1][i3 − 1] + temp134*v[t1][i1][i2 + 1][i3 + 2] − temp136*v[t1][i
1][i2 + 1][i3 + 3] + temp21*v[t1][i1][i2 + 1][i3 + 4] + temp479 + temp491 − temp
67*v[t1][i1][i2 + 1][i3 − 2]) + temp478*(−temp116*v[t1][i1 − 2][i2 + 1][i3] + te
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mp116*v[t1][i1 + 2][i2 + 1][i3] + temp21*v[t1][i1 − 3][i2 + 1][i3] − temp21*v[t1
][i1 + 3][i2 + 1][i3] + temp344 + temp365)) + temp375*temp377*temp379*(temp380*(
temp118*v[t1][i1 + 2][i2][i3 − 1] − temp118*v[t1][i1 + 2][i2][i3 + 1] + temp21*v
[t1][i1 + 2][i2][i3 − 3] − temp21*v[t1][i1 + 2][i2][i3 + 3] − temp381 + temp382)
 + temp384*(temp118*v[t1][i1 + 2][i2 − 1][i3] − temp118*v[t1][i1 + 2][i2 + 1][i3
] + temp21*v[t1][i1 + 2][i2 − 3][i3] − temp21*v[t1][i1 + 2][i2 + 3][i3] − temp38
7 + temp391) + temp393*((1.0F/2.0F)*temp371 + temp394 + temp395 − 2.0F/15.0F*tem
p396 + temp398 + (2.0F/5.0F)*temp75 − 4.0F/3.0F*temp81)) + temp375*temp417*temp4
19*(temp420*(temp394 + (1.0F/2.0F)*temp421 + temp428 − 2.0F/15.0F*temp453 + temp
455 + (2.0F/5.0F)*temp55 − 4.0F/3.0F*temp95) + temp425*(temp129*v[t1][i1][i2 + 2
][i3 − 1] − temp132*v[t1][i1][i2 + 2][i3 + 1] − temp136*v[t1][i1][i2 + 2][i3 + 3
] + temp21*v[t1][i1][i2 + 2][i3 + 4] + temp428 + temp492 − temp67*v[t1][i1][i2 +
 2][i3 − 2]) + temp427*(temp118*v[t1][i1 − 1][i2 + 2][i3] − temp118*v[t1][i1 + 1
][i2 + 2][i3] + temp21*v[t1][i1 − 3][i2 + 2][i3] − temp21*v[t1][i1 + 3][i2 + 2][
i3] − temp323 + temp391)) − temp43*temp99;
                  float temp514 = temp12*u[t1][i1][i2 − 2][i3];
                  float temp516 = temp12*u[t1][i1][i2 − 1][i3];
                  float temp517 = (3.0F/4.0F)*temp516;
                  float temp519 = temp12*u[t1][i1][i2 + 1][i3];
                  float temp520 = (3.0F/4.0F)*temp519;
                  float temp522 = temp12*u[t1][i1][i2 + 2][i3];
                  float temp524 = temp21*u[t1][i1][i2 + 3][i3];
                  float temp525 = temp21*u[t1][i1][i2 − 3][i3] − 3.0F/20.0F*temp
514 + temp517 − temp520 + (3.0F/20.0F)*temp522 − temp524;
                  float temp526 = temp12*u[t1][i1][i2][i3];
                  float temp527 = (7.0F/12.0F)*temp526;
                  float temp530 = temp12*u[t1][i1 − 1][i2][i3];
                  float temp532 = temp12*u[t1][i1 + 1][i2][i3];
                  float temp534 = temp12*u[t1][i1 + 2][i2][i3];
                  float temp536 = temp12*u[t1][i1 + 3][i2][i3];
                  float temp538 = temp21*u[t1][i1 + 4][i2][i3];
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                  float temp539 = temp527 + (2.0F/5.0F)*temp530 − 4.0F/3.0F*temp
532 + (1.0F/2.0F)*temp534 − 2.0F/15.0F*temp536 + temp538 − temp67*u[t1][i1 − 2][
i2][i3];
                  float temp541 = temp12*u[t1][i1 − 2][i2][i3];
                  float temp542 = (3.0F/4.0F)*temp530;
                  float temp543 = (3.0F/4.0F)*temp532;
                  float temp544 = temp21*u[t1][i1 + 3][i2][i3];
                  float temp545 = temp21*u[t1][i1 − 3][i2][i3] + (3.0F/20.0F)*te
mp534 − 3.0F/20.0F*temp541 + temp542 − temp543 − temp544;
                  float temp546 = temp12*u[t1][i1][i2 + 3][i3];
                  float temp548 = temp21*u[t1][i1][i2 + 4][i3];
                  float temp549 = (2.0F/5.0F)*temp516 − 4.0F/3.0F*temp519 + (1.0
F/2.0F)*temp522 + temp527 − 2.0F/15.0F*temp546 + temp548 − temp67*u[t1][i1][i2 −
 2][i3];
                  float temp550 = (3.0F/4.0F)*temp526;
                  float temp551 = −temp550;
                  float temp553 = temp12*u[t1][i1][i2 − 3][i3];
                  float temp554 = (3.0F/4.0F)*temp514;
                  float temp555 = (3.0F/20.0F)*temp519;
                  float temp556 = temp21*u[t1][i1][i2 + 2][i3];
                  float temp557 = temp21*u[t1][i1][i2 − 4][i3] + temp551 − 3.0F/
20.0F*temp553 + temp554 + temp555 − temp556;
                  float temp558 = (7.0F/12.0F)*temp516;
                  float temp561 = temp129*u[t1][i1 − 1][i2 − 1][i3];
                  float temp565 = −temp132*u[t1][i1 + 1][i2 − 1][i3] + temp134*u
[t1][i1 + 2][i2 − 1][i3] − temp136*u[t1][i1 + 3][i2 − 1][i3] + temp21*u[t1][i1 +
 4][i2 − 1][i3] + temp558 + temp561 − temp67*u[t1][i1 − 2][i2 − 1][i3];
                  float temp567 = temp12*u[t1][i1 − 3][i2][i3];
                  float temp568 = (3.0F/4.0F)*temp541;
                  float temp569 = (3.0F/20.0F)*temp532;
                  float temp570 = temp21*u[t1][i1 + 2][i2][i3];
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                  float temp571 = temp21*u[t1][i1 − 4][i2][i3] + temp551 − 3.0F/
20.0F*temp567 + temp568 + temp569 − temp570;
                  float temp572 = (7.0F/12.0F)*temp530;
                  float temp577 = −temp132*u[t1][i1 − 1][i2 + 1][i3] + temp134*u
[t1][i1 − 1][i2 + 2][i3] − temp136*u[t1][i1 − 1][i2 + 3][i3] + temp21*u[t1][i1 −
 1][i2 + 4][i3] + temp561 + temp572 − temp67*u[t1][i1 − 1][i2 − 2][i3];
                  float temp578 = (3.0F/20.0F)*temp526;
                  float temp579 = −temp578;
                  float temp580 = temp12*u[t1][i1][i2 + 4][i3];
                  float temp582 = temp21*u[t1][i1][i2 + 5][i3];
                  float temp583 = temp21*u[t1][i1][i2 − 1][i3] + temp520 − 3.0F/
4.0F*temp546 + temp579 + (3.0F/20.0F)*temp580 − temp582;
                  float temp584 = (7.0F/12.0F)*temp522;
                  float temp588 = temp134*u[t1][i1 + 2][i2 + 2][i3];
                  float temp590 = temp129*u[t1][i1 − 1][i2 + 2][i3] − temp132*u[
t1][i1 + 1][i2 + 2][i3] − temp136*u[t1][i1 + 3][i2 + 2][i3] + temp21*u[t1][i1 + 
4][i2 + 2][i3] + temp584 + temp588 − temp67*u[t1][i1 − 2][i2 + 2][i3];
                  float temp591 = temp12*u[t1][i1 + 4][i2][i3];
                  float temp593 = temp21*u[t1][i1 + 5][i2][i3];
                  float temp594 = temp21*u[t1][i1 − 1][i2][i3] − 3.0F/4.0F*temp5
36 + temp543 + temp579 + (3.0F/20.0F)*temp591 − temp593;
                  float temp595 = (7.0F/12.0F)*temp534;
                  float temp599 = temp129*u[t1][i1 + 2][i2 − 1][i3] − temp132*u[
t1][i1 + 2][i2 + 1][i3] − temp136*u[t1][i1 + 2][i2 + 3][i3] + temp21*u[t1][i1 + 
2][i2 + 4][i3] + temp588 + temp595 − temp67*u[t1][i1 + 2][i2 − 2][i3];
                  float temp600 = (1.0F/60.0F)*temp526;
                  float temp601 = −temp600;
                  float temp604 = temp12*u[t1][i1][i2 − 5][i3];
                  float temp605 = temp12*u[t1][i1][i2 − 4][i3];
                  float temp606 = (3.0F/20.0F)*temp516;
                  float temp607 = temp21*u[t1][i1][i2 − 6][i3] − temp554 + temp6
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01 − 3.0F/20.0F*temp604 + (3.0F/4.0F)*temp605 + temp606;
                  float temp608 = (7.0F/12.0F)*temp553;
                  float temp614 = temp129*u[t1][i1 − 1][i2 − 3][i3] − temp132*u[
t1][i1 + 1][i2 − 3][i3] + temp134*u[t1][i1 + 2][i2 − 3][i3] − temp136*u[t1][i1 +
 3][i2 − 3][i3] + temp21*u[t1][i1 + 4][i2 − 3][i3] + temp608 − temp67*u[t1][i1 −
 2][i2 − 3][i3];
                  float temp617 = temp12*u[t1][i1 − 5][i2][i3];
                  float temp618 = temp12*u[t1][i1 − 4][i2][i3];
                  float temp619 = (3.0F/20.0F)*temp530;
                  float temp620 = temp21*u[t1][i1 − 6][i2][i3] − temp568 + temp6
01 − 3.0F/20.0F*temp617 + (3.0F/4.0F)*temp618 + temp619;
                  float temp621 = (7.0F/12.0F)*temp567;
                  float temp627 = temp129*u[t1][i1 − 3][i2 − 1][i3] − temp132*u[
t1][i1 − 3][i2 + 1][i3] + temp134*u[t1][i1 − 3][i2 + 2][i3] − temp136*u[t1][i1 −
 3][i2 + 3][i3] + temp21*u[t1][i1 − 3][i2 + 4][i3] + temp621 − temp67*u[t1][i1 −
 3][i2 − 2][i3];
                  float temp628 = (3.0F/4.0F)*temp522;
                  float temp629 = temp12*u[t1][i1][i2 + 5][i3];
                  float temp630 = temp21*u[t1][i1][i2 + 6][i3];
                  float temp631 = −temp555 − 3.0F/4.0F*temp580 + temp600 + temp6
28 + (3.0F/20.0F)*temp629 − temp630;
                  float temp634 = −temp136*u[t1][i1 + 3][i2 + 3][i3];
                  float temp635 = temp129*u[t1][i1 − 1][i2 + 3][i3] − temp132*u[
t1][i1 + 1][i2 + 3][i3] + temp134*u[t1][i1 + 2][i2 + 3][i3] + temp21*u[t1][i1 + 
4][i2 + 3][i3] + (7.0F/12.0F)*temp546 + temp634 − temp67*u[t1][i1 − 2][i2 + 3][i
3];
                  float temp636 = (3.0F/4.0F)*temp534;
                  float temp637 = temp12*u[t1][i1 + 5][i2][i3];
                  float temp638 = temp21*u[t1][i1 + 6][i2][i3];
                  float temp639 = −temp569 − 3.0F/4.0F*temp591 + temp600 + temp6
36 + (3.0F/20.0F)*temp637 − temp638;
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                  float temp640 = (7.0F/12.0F)*temp536;
                  float temp643 = temp129*u[t1][i1 + 3][i2 − 1][i3] − temp132*u[
t1][i1 + 3][i2 + 1][i3] + temp134*u[t1][i1 + 3][i2 + 2][i3] + temp21*u[t1][i1 + 
3][i2 + 4][i3] + temp634 + temp640 − temp67*u[t1][i1 + 3][i2 − 2][i3];
                  float temp644 = temp21*u[t1][i1][i2 + 1][i3];
                  float temp645 = temp21*u[t1][i1][i2 − 5][i3] − temp517 + (3.0F
/4.0F)*temp553 + temp578 − 3.0F/20.0F*temp605 − temp644;
                  float temp646 = (7.0F/12.0F)*temp514;
                  float temp648 = −temp67*u[t1][i1 − 2][i2 − 2][i3];
                  float temp650 = temp129*u[t1][i1 − 1][i2 − 2][i3] − temp132*u[
t1][i1 + 1][i2 − 2][i3] + temp134*u[t1][i1 + 2][i2 − 2][i3] − temp136*u[t1][i1 +
 3][i2 − 2][i3] + temp21*u[t1][i1 + 4][i2 − 2][i3] + temp646 + temp648;
                  float temp651 = temp21*u[t1][i1 + 1][i2][i3];
                  float temp652 = temp21*u[t1][i1 − 5][i2][i3] − temp542 + (3.0F
/4.0F)*temp567 + temp578 − 3.0F/20.0F*temp618 − temp651;
                  float temp653 = (7.0F/12.0F)*temp541;
                  float temp655 = temp129*u[t1][i1 − 2][i2 − 1][i3] − temp132*u[
t1][i1 − 2][i2 + 1][i3] + temp134*u[t1][i1 − 2][i2 + 2][i3] − temp136*u[t1][i1 −
 2][i2 + 3][i3] + temp21*u[t1][i1 − 2][i2 + 4][i3] + temp648 + temp653;
                  float temp656 = temp21*u[t1][i1][i2 − 2][i3] + (3.0F/20.0F)*te
mp546 − temp548 + temp550 − temp606 − temp628;
                  float temp657 = (7.0F/12.0F)*temp519;
                  float temp659 = −temp132*u[t1][i1 + 1][i2 + 1][i3];
                  float temp660 = temp129*u[t1][i1 − 1][i2 + 1][i3] + temp134*u[
t1][i1 + 2][i2 + 1][i3] − temp136*u[t1][i1 + 3][i2 + 1][i3] + temp21*u[t1][i1 + 
4][i2 + 1][i3] + temp657 + temp659 − temp67*u[t1][i1 − 2][i2 + 1][i3];
                  float temp661 = temp21*u[t1][i1 − 2][i2][i3] + (3.0F/20.0F)*te
mp536 − temp538 + temp550 − temp619 − temp636;
                  float temp662 = (7.0F/12.0F)*temp532;
                  float temp663 = temp129*u[t1][i1 + 1][i2 − 1][i3] + temp134*u[
t1][i1 + 1][i2 + 2][i3] − temp136*u[t1][i1 + 1][i2 + 3][i3] + temp21*u[t1][i1 + 
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1][i2 + 4][i3] + temp659 + temp662 − temp67*u[t1][i1 + 1][i2 − 2][i3];
                  float temp664 = −temp116*u[t1][i1 − 4][i2 − 2][i3] + temp116*u
[t1][i1 − 4][i2 + 2][i3] + temp118*u[t1][i1 − 4][i2 − 1][i3] − temp118*u[t1][i1 
− 4][i2 + 1][i3] + temp21*u[t1][i1 − 4][i2 − 3][i3] − temp21*u[t1][i1 − 4][i2 + 
3][i3];
                  float temp665 = −2.0F/15.0F*temp530 + (1.0F/2.0F)*temp541 − 4.
0F/3.0F*temp567 + temp600 + (2.0F/5.0F)*temp617 + (7.0F/12.0F)*temp618 − temp67*
u[t1][i1 − 6][i2][i3];
                  float temp666 = −temp116*u[t1][i1 − 2][i2 − 4][i3] + temp116*u
[t1][i1 + 2][i2 − 4][i3] + temp118*u[t1][i1 − 1][i2 − 4][i3] − temp118*u[t1][i1 
+ 1][i2 − 4][i3] + temp21*u[t1][i1 − 3][i2 − 4][i3] − temp21*u[t1][i1 + 3][i2 − 
4][i3];
                  float temp667 = (7.0F/12.0F)*temp605;
                  float temp668 = (1.0F/2.0F)*temp514 − 2.0F/15.0F*temp516 − 4.0
F/3.0F*temp553 + temp600 + (2.0F/5.0F)*temp604 + temp667 − temp67*u[t1][i1][i2 −
 6][i3];
                  float temp669 = temp21*u[t1][i1 − 3][i2 − 3][i3];
                  float temp670 = −temp116*u[t1][i1 − 3][i2 − 2][i3] + temp116*u
[t1][i1 − 3][i2 + 2][i3] + temp118*u[t1][i1 − 3][i2 − 1][i3] − temp118*u[t1][i1 
− 3][i2 + 1][i3] − temp21*u[t1][i1 − 3][i2 + 3][i3] + temp669;
                  float temp671 = −2.0F/15.0F*temp526;
                  float temp672 = (1.0F/2.0F)*temp530 − 4.0F/3.0F*temp541 + (2.0
F/5.0F)*temp618 + temp621 + temp651 − temp67*u[t1][i1 − 5][i2][i3] + temp671;
                  float temp673 = −temp116*u[t1][i1 − 2][i2 − 3][i3] + temp116*u
[t1][i1 + 2][i2 − 3][i3] + temp118*u[t1][i1 − 1][i2 − 3][i3] − temp118*u[t1][i1 
+ 1][i2 − 3][i3] − temp21*u[t1][i1 + 3][i2 − 3][i3] + temp669;
                  float temp674 = −4.0F/3.0F*temp514 + (1.0F/2.0F)*temp516 + (2.
0F/5.0F)*temp605 + temp608 + temp644 − temp67*u[t1][i1][i2 − 5][i3] + temp671;
                  float temp675 = −temp116*u[t1][i1 − 2][i2 − 2][i3];
                  float temp676 = temp116*u[t1][i1 + 2][i2 − 2][i3];
                  float temp677 = temp118*u[t1][i1 − 1][i2 − 2][i3] − temp118*u[
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t1][i1 + 1][i2 − 2][i3] + temp21*u[t1][i1 − 3][i2 − 2][i3] − temp21*u[t1][i1 + 3
][i2 − 2][i3] + temp675 + temp676;
                  float temp678 = (1.0F/2.0F)*temp526;
                  float temp679 = −4.0F/3.0F*temp516 − 2.0F/15.0F*temp519 + (2.0
F/5.0F)*temp553 + temp556 + temp646 − temp67*u[t1][i1][i2 − 4][i3] + temp678;
                  float temp680 = temp118*u[t1][i1 − 1][i2 − 1][i3];
                  float temp681 = temp118*u[t1][i1 + 1][i2 − 1][i3];
                  float temp682 = −temp116*u[t1][i1 − 2][i2 − 1][i3] + temp116*u
[t1][i1 + 2][i2 − 1][i3] + temp21*u[t1][i1 − 3][i2 − 1][i3] − temp21*u[t1][i1 + 
3][i2 − 1][i3] + temp680 − temp681;
                  float temp683 = −4.0F/3.0F*temp526;
                  float temp684 = (2.0F/5.0F)*temp514 + (1.0F/2.0F)*temp519 − 2.
0F/15.0F*temp522 + temp524 + temp558 − temp67*u[t1][i1][i2 − 3][i3] + temp683;
                  float temp685 = temp118*u[t1][i1 − 1][i2 + 1][i3];
                  float temp686 = −temp118*u[t1][i1 + 1][i2 + 1][i3];
                  float temp687 = −temp116*u[t1][i1 − 2][i2 + 1][i3] + temp116*u
[t1][i1 + 2][i2 + 1][i3] + temp21*u[t1][i1 − 3][i2 + 1][i3] − temp21*u[t1][i1 + 
3][i2 + 1][i3] + temp685 + temp686;
                  float temp688 = (2.0F/5.0F)*temp526;
                  float temp689 = −4.0F/3.0F*temp522 + (1.0F/2.0F)*temp546 − 2.0
F/15.0F*temp580 + temp582 + temp657 − temp67*u[t1][i1][i2 − 1][i3] + temp688;
                  float temp690 = temp116*u[t1][i1 − 2][i2 + 2][i3];
                  float temp691 = temp116*u[t1][i1 + 2][i2 + 2][i3];
                  float temp692 = temp118*u[t1][i1 − 1][i2 + 2][i3] − temp118*u[
t1][i1 + 1][i2 + 2][i3] + temp21*u[t1][i1 − 3][i2 + 2][i3] − temp21*u[t1][i1 + 3
][i2 + 2][i3] − temp690 + temp691;
                  float temp693 = −1.0F/30.0F*temp526;
                  float temp694 = (2.0F/5.0F)*temp519 − 4.0F/3.0F*temp546 + (1.0
F/2.0F)*temp580 + temp584 − 2.0F/15.0F*temp629 + temp630 + temp693;
                  float temp695 = temp118*u[t1][i1 − 2][i2 − 1][i3] − temp118*u[
t1][i1 − 2][i2 + 1][i3] + temp21*u[t1][i1 − 2][i2 − 3][i3] − temp21*u[t1][i1 − 2
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][i2 + 3][i3] + temp675 + temp690;
                  float temp696 = −4.0F/3.0F*temp530 − 2.0F/15.0F*temp532 + (2.0
F/5.0F)*temp567 + temp570 + temp653 − temp67*u[t1][i1 − 4][i2][i3] + temp678;
                  float temp697 = −temp116*u[t1][i1 − 1][i2 − 2][i3] + temp116*u
[t1][i1 − 1][i2 + 2][i3] + temp21*u[t1][i1 − 1][i2 − 3][i3] − temp21*u[t1][i1 − 
1][i2 + 3][i3] + temp680 − temp685;
                  float temp698 = (1.0F/2.0F)*temp532 − 2.0F/15.0F*temp534 + (2.
0F/5.0F)*temp541 + temp544 + temp572 − temp67*u[t1][i1 − 3][i2][i3] + temp683;
                  float temp699 = −temp116*u[t1][i1 + 1][i2 − 2][i3] + temp116*u
[t1][i1 + 1][i2 + 2][i3] + temp21*u[t1][i1 + 1][i2 − 3][i3] − temp21*u[t1][i1 + 
1][i2 + 3][i3] + temp681 + temp686;
                  float temp700 = −4.0F/3.0F*temp534 + (1.0F/2.0F)*temp536 − 2.0
F/15.0F*temp591 + temp593 + temp662 − temp67*u[t1][i1 − 1][i2][i3] + temp688;
                  float temp701 = temp118*u[t1][i1 + 2][i2 − 1][i3] − temp118*u[
t1][i1 + 2][i2 + 1][i3] + temp21*u[t1][i1 + 2][i2 − 3][i3] − temp21*u[t1][i1 + 2
][i2 + 3][i3] − temp676 + temp691;
                  float temp702 = (2.0F/5.0F)*temp532 − 4.0F/3.0F*temp536 + (1.0
F/2.0F)*temp591 + temp595 − 2.0F/15.0F*temp637 + temp638 + temp693;
                  float temp703 = temp12*u[t1][i1][i2][i3 − 3];
                  float temp704 = temp12*u[t1][i1][i2][i3 − 2];
                  float temp705 = temp12*u[t1][i1][i2][i3 − 1];
                  float temp706 = (3.0F/4.0F)*temp705;
                  float temp707 = temp12*u[t1][i1][i2][i3 + 1];
                  float temp708 = (3.0F/4.0F)*temp707;
                  float temp709 = temp12*u[t1][i1][i2][i3 + 2];
                  float temp710 = temp12*u[t1][i1][i2][i3 + 3];
                  float temp711 = (1.0F/60.0F)*temp710;
                  float temp712 = temp20*temp42;
                  float temp713 = temp19*temp20;
                  float temp714 = temp12*u[t1][i1][i2][i3 + 4];
                  float temp715 = (1.0F/60.0F)*temp714;
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                  float temp716 = 2.91666666666667e−1F*temp12*(−temp16*(temp527 
− 1.0F/30.0F*temp704 + (2.0F/5.0F)*temp705 − 4.0F/3.0F*temp707 + (1.0F/2.0F)*tem
p709 − 2.0F/15.0F*temp710 + temp715) + temp545*temp713 + temp549*temp712);
                  float temp717 = temp12*u[t1][i1][i2][i3 − 4];
                  float temp718 = (3.0F/4.0F)*temp704;
                  float temp719 = (3.0F/20.0F)*temp707;
                  float temp720 = (1.0F/60.0F)*temp709;
                  float temp721 = temp102*temp112;
                  float temp725 = temp118*u[t1][i1][i2 − 1][i3 − 1];
                  float temp727 = temp118*u[t1][i1][i2 + 1][i3 − 1];
                  float temp730 = temp102*temp125;
                  float temp731 = (7.0F/12.0F)*temp705;
                  float temp734 = temp129*u[t1][i1 − 1][i2][i3 − 1];
                  float temp738 = temp12*u[t1][i1][i2][i3 + 5];
                  float temp739 = (1.0F/60.0F)*temp738;
                  float temp740 = temp140*temp148;
                  float temp743 = temp116*u[t1][i1][i2 − 2][i3 + 2];
                  float temp747 = temp116*u[t1][i1][i2 + 2][i3 + 2];
                  float temp749 = temp140*temp159;
                  float temp750 = (7.0F/12.0F)*temp709;
                  float temp755 = temp134*u[t1][i1 + 2][i2][i3 + 2];
                  float temp757 = temp12*u[t1][i1][i2][i3 − 6];
                  float temp758 = temp12*u[t1][i1][i2][i3 − 5];
                  float temp759 = (3.0F/20.0F)*temp705;
                  float temp760 = temp170*temp181;
                  float temp761 = temp21*u[t1][i1][i2 − 3][i3 − 3];
                  float temp767 = temp21*u[t1][i1][i2 + 3][i3 − 3];
                  float temp768 = temp170*temp191;
                  float temp769 = (7.0F/12.0F)*temp703;
                  float temp775 = (3.0F/4.0F)*temp709;
                  float temp776 = temp21*u[t1][i1][i2][i3 + 6];
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                  float temp778 = temp21*u[t1][i1][i2 − 3][i3 + 3];
                  float temp783 = −temp21*u[t1][i1][i2 + 3][i3 + 3];
                  float temp788 = −temp136*u[t1][i1 + 3][i2][i3 + 3];
                  float temp789 = (1.0F/60.0F)*temp707;
                  float temp790 = temp222*temp225;
                  float temp793 = −temp116*u[t1][i1][i2 − 2][i3 − 2];
                  float temp797 = temp116*u[t1][i1][i2 + 2][i3 − 2];
                  float temp799 = temp222*temp236;
                  float temp800 = (7.0F/12.0F)*temp704;
                  float temp802 = −temp67*u[t1][i1 − 2][i2][i3 − 2];
                  float temp807 = temp246*temp248;
                  float temp811 = temp118*u[t1][i1][i2 − 1][i3 + 1];
                  float temp813 = −temp118*u[t1][i1][i2 + 1][i3 + 1];
                  float temp816 = temp246*temp259;
                  float temp817 = (7.0F/12.0F)*temp707;
                  float temp821 = −temp132*u[t1][i1 + 1][i2][i3 + 1];
                  float temp824 = temp21*u[t1][i1 − 3][i2][i3 − 3];
                  float temp830 = temp288*temp295;
                  float temp831 = temp287*temp288;
                  float temp832 = −temp116*u[t1][i1 − 2][i2][i3 − 2];
                  float temp833 = temp116*u[t1][i1 − 2][i2][i3 + 2];
                  float temp834 = temp312*temp315;
                  float temp835 = temp311*temp312;
                  float temp836 = temp118*u[t1][i1 − 1][i2][i3 − 1];
                  float temp837 = temp118*u[t1][i1 − 1][i2][i3 + 1];
                  float temp838 = temp334*temp337;
                  float temp839 = temp333*temp334;
                  float temp840 = temp118*u[t1][i1 + 1][i2][i3 − 1];
                  float temp841 = −temp118*u[t1][i1 + 1][i2][i3 + 1];
                  float temp842 = temp355*temp358;
                  float temp843 = temp354*temp355;
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                  float temp844 = temp116*u[t1][i1 + 2][i2][i3 − 2];
                  float temp845 = temp116*u[t1][i1 + 2][i2][i3 + 2];
                  float temp846 = temp380*temp383;
                  float temp847 = temp379*temp380;
                  float temp848 = temp400*temp410;
                  float temp849 = temp410*temp411;
                  float temp850 = temp417*temp425;
                  float temp851 = temp425*temp426;
                  float temp852 = temp432*temp443;
                  float temp853 = temp443*temp444;
                  float temp854 = temp460*temp465;
                  float temp855 = temp465*temp466;
                  float temp856 = temp472*temp476;
                  float temp857 = temp476*temp477;
                  float temp858 = (7.0F/12.0F)*temp717;
                  float temp859 = −temp67*u[t1][i1][i2 − 2][i3 − 2];
                  float temp860 = temp129*u[t1][i1][i2 − 1][i3 − 1];
                  float temp861 = −temp132*u[t1][i1][i2 + 1][i3 + 1];
                  float temp862 = temp134*u[t1][i1][i2 + 2][i3 + 2];
                  float temp863 = −temp100*temp113*(−temp113*(temp551 − 3.0F/20.
0F*temp703 + (1.0F/60.0F)*temp717 + temp718 + temp719 − temp720) + temp721*(−tem
p116*u[t1][i1][i2 − 2][i3 − 1] + temp116*u[t1][i1][i2 + 2][i3 − 1] + temp21*u[t1
][i1][i2 − 3][i3 − 1] − temp21*u[t1][i1][i2 + 3][i3 − 1] + temp725 − temp727) + 
temp730*(−temp132*u[t1][i1 + 1][i2][i3 − 1] + temp134*u[t1][i1 + 2][i2][i3 − 1] 
− temp136*u[t1][i1 + 3][i2][i3 − 1] + temp21*u[t1][i1 + 4][i2][i3 − 1] − temp67*
u[t1][i1 − 2][i2][i3 − 1] + temp731 + temp734)) + temp100*temp249*(−temp249*(tem
p550 + (1.0F/60.0F)*temp704 + (3.0F/20.0F)*temp710 − temp715 − temp759 − temp775
) + temp807*(−temp116*u[t1][i1][i2 − 2][i3 + 1] + temp116*u[t1][i1][i2 + 2][i3 +
 1] + temp21*u[t1][i1][i2 − 3][i3 + 1] − temp21*u[t1][i1][i2 + 3][i3 + 1] + temp
811 + temp813) + temp816*(temp129*u[t1][i1 − 1][i2][i3 + 1] + temp134*u[t1][i1 +
 2][i2][i3 + 1] − temp136*u[t1][i1 + 3][i2][i3 + 1] + temp21*u[t1][i1 + 4][i2][i
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3 + 1] − temp67*u[t1][i1 − 2][i2][i3 + 1] + temp817 + temp821)) + temp100*temp33
3*temp334*(−temp331*(−temp132*u[t1][i1 − 1][i2][i3 + 1] + temp134*u[t1][i1 − 1][
i2][i3 + 2] − temp136*u[t1][i1 − 1][i2][i3 + 3] + temp21*u[t1][i1 − 1][i2][i3 + 
4] + temp572 − temp67*u[t1][i1 − 1][i2][i3 − 2] + temp734) + temp571*temp839 + t
emp577*temp838) + temp100*temp337*(−temp333*temp577 + temp337*temp571) − temp100
*temp354*temp355*(−temp352*(temp129*u[t1][i1 + 1][i2][i3 − 1] + temp134*u[t1][i1
 + 1][i2][i3 + 2] − temp136*u[t1][i1 + 1][i2][i3 + 3] + temp21*u[t1][i1 + 1][i2]
[i3 + 4] + temp662 − temp67*u[t1][i1 + 1][i2][i3 − 2] + temp821) + temp661*temp8
43 + temp663*temp842) − temp100*temp358*(−temp354*temp663 + temp358*temp661) + t
emp100*temp400*temp410*(−temp402*(−temp116*u[t1][i1][i2 − 1][i3 − 2] + temp116*u
[t1][i1][i2 − 1][i3 + 2] + temp21*u[t1][i1][i2 − 1][i3 − 3] − temp21*u[t1][i1][i
2 − 1][i3 + 3] + temp725 − temp811) + temp557*temp848 + temp565*temp849) − temp1
00*temp411*(temp400*temp565 − temp411*temp557) − temp100*temp472*temp476*(−temp4
74*(−temp116*u[t1][i1][i2 + 1][i3 − 2] + temp116*u[t1][i1][i2 + 1][i3 + 2] + tem
p21*u[t1][i1][i2 + 1][i3 − 3] − temp21*u[t1][i1][i2 + 1][i3 + 3] + temp727 + tem
p813) + temp656*temp856 + temp660*temp857) + temp100*temp477*(temp472*temp660 − 
temp477*temp656) − temp113*temp329*(−temp113*(temp683 − 1.0F/30.0F*temp703 + (2.
0F/5.0F)*temp704 + (1.0F/2.0F)*temp707 − 2.0F/15.0F*temp709 + temp711 + temp731)
 + temp721*(−temp132*u[t1][i1][i2 + 1][i3 − 1] + temp134*u[t1][i1][i2 + 2][i3 − 
1] − temp136*u[t1][i1][i2 + 3][i3 − 1] + temp21*u[t1][i1][i2 + 4][i3 − 1] − temp
67*u[t1][i1][i2 − 2][i3 − 1] + temp731 + temp860) + temp730*(−temp116*u[t1][i1 −
 2][i2][i3 − 1] + temp116*u[t1][i1 + 2][i2][i3 − 1] + temp21*u[t1][i1 − 3][i2][i
3 − 1] − temp21*u[t1][i1 + 3][i2][i3 − 1] + temp836 − temp840)) − temp13*temp19*
temp20*(−temp16*((1.0F/60.0F)*temp703 − 3.0F/20.0F*temp704 + temp706 − temp708 +
 (3.0F/20.0F)*temp709 − temp711) + temp525*temp712 + temp539*temp713) + temp13*t
emp19*(−temp19*temp549 + temp42*temp545) − temp13*temp42*(−temp19*temp525 + temp
42*temp539) − temp138*temp149*(−temp149*(temp579 + (1.0F/60.0F)*temp705 + temp70
8 − 3.0F/4.0F*temp710 + (3.0F/20.0F)*temp714 − temp739) + temp740*(temp118*u[t1]
[i1][i2 − 1][i3 + 2] − temp118*u[t1][i1][i2 + 1][i3 + 2] + temp21*u[t1][i1][i2 −
 3][i3 + 2] − temp21*u[t1][i1][i2 + 3][i3 + 2] − temp743 + temp747) + temp749*(t
emp129*u[t1][i1 − 1][i2][i3 + 2] − temp132*u[t1][i1 + 1][i2][i3 + 2] − temp136*u
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[t1][i1 + 3][i2][i3 + 2] + temp21*u[t1][i1 + 4][i2][i3 + 2] − temp67*u[t1][i1 − 
2][i2][i3 + 2] + temp750 + temp755)) + temp138*temp226*(−temp226*(temp578 + (3.0
F/4.0F)*temp703 − temp706 − 3.0F/20.0F*temp717 + (1.0F/60.0F)*temp758 − temp789)
 + temp790*(temp118*u[t1][i1][i2 − 1][i3 − 2] − temp118*u[t1][i1][i2 + 1][i3 − 2
] + temp21*u[t1][i1][i2 − 3][i3 − 2] − temp21*u[t1][i1][i2 + 3][i3 − 2] + temp79
3 + temp797) + temp799*(temp129*u[t1][i1 − 1][i2][i3 − 2] − temp132*u[t1][i1 + 1
][i2][i3 − 2] + temp134*u[t1][i1 + 2][i2][i3 − 2] − temp136*u[t1][i1 + 3][i2][i3
 − 2] + temp21*u[t1][i1 + 4][i2][i3 − 2] + temp800 + temp802)) − temp138*temp311
*temp312*(−temp309*(temp129*u[t1][i1 − 2][i2][i3 − 1] − temp132*u[t1][i1 − 2][i2
][i3 + 1] + temp134*u[t1][i1 − 2][i2][i3 + 2] − temp136*u[t1][i1 − 2][i2][i3 + 3
] + temp21*u[t1][i1 − 2][i2][i3 + 4] + temp653 + temp802) + temp652*temp835 + te
mp655*temp834) − temp138*temp315*(−temp311*temp655 + temp315*temp652) + temp138*
temp379*temp380*(−temp377*(temp129*u[t1][i1 + 2][i2][i3 − 1] − temp132*u[t1][i1 
+ 2][i2][i3 + 1] − temp136*u[t1][i1 + 2][i2][i3 + 3] + temp21*u[t1][i1 + 2][i2][
i3 + 4] + temp595 − temp67*u[t1][i1 + 2][i2][i3 − 2] + temp755) + temp594*temp84
7 + temp599*temp846) + temp138*temp383*(−temp379*temp599 + temp383*temp594) + te
mp138*temp417*temp425*(−temp419*(temp118*u[t1][i1][i2 + 2][i3 − 1] − temp118*u[t
1][i1][i2 + 2][i3 + 1] + temp21*u[t1][i1][i2 + 2][i3 − 3] − temp21*u[t1][i1][i2 
+ 2][i3 + 3] + temp747 − temp797) + temp583*temp850 + temp590*temp851) − temp138
*temp426*(temp417*temp590 − temp426*temp583) − temp138*temp460*temp465*(−temp462
*(temp118*u[t1][i1][i2 − 2][i3 − 1] − temp118*u[t1][i1][i2 − 2][i3 + 1] + temp21
*u[t1][i1][i2 − 2][i3 − 3] − temp21*u[t1][i1][i2 − 2][i3 + 3] + temp743 + temp79
3) + temp645*temp854 + temp650*temp855) + temp138*temp466*(temp460*temp650 − tem
p466*temp645) − temp149*temp375*(−temp149*(temp693 + (2.0F/5.0F)*temp707 − 4.0F/
3.0F*temp710 + (1.0F/2.0F)*temp714 − 2.0F/15.0F*temp738 + temp750 + temp776) + t
emp740*(temp129*u[t1][i1][i2 − 1][i3 + 2] − temp132*u[t1][i1][i2 + 1][i3 + 2] − 
temp136*u[t1][i1][i2 + 3][i3 + 2] + temp21*u[t1][i1][i2 + 4][i3 + 2] − temp67*u[
t1][i1][i2 − 2][i3 + 2] + temp750 + temp862) + temp749*(temp118*u[t1][i1 − 1][i2
][i3 + 2] − temp118*u[t1][i1 + 1][i2][i3 + 2] + temp21*u[t1][i1 − 3][i2][i3 + 2]
 − temp21*u[t1][i1 + 3][i2][i3 + 2] − temp833 + temp845)) + temp16*temp716 − tem
p168*temp182*(−temp182*(temp601 + (3.0F/4.0F)*temp717 − temp718 + (1.0F/60.0F)*t
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emp757 − 3.0F/20.0F*temp758 + temp759) + temp760*(−temp116*u[t1][i1][i2 − 2][i3 
− 3] + temp116*u[t1][i1][i2 + 2][i3 − 3] + temp118*u[t1][i1][i2 − 1][i3 − 3] − t
emp118*u[t1][i1][i2 + 1][i3 − 3] + temp761 − temp767) + temp768*(temp129*u[t1][i
1 − 1][i2][i3 − 3] − temp132*u[t1][i1 + 1][i2][i3 − 3] + temp134*u[t1][i1 + 2][i
2][i3 − 3] − temp136*u[t1][i1 + 3][i2][i3 − 3] + temp21*u[t1][i1 + 4][i2][i3 − 3
] − temp67*u[t1][i1 − 2][i2][i3 − 3] + temp769)) + temp168*temp207*(temp200*temp
206*(−temp116*u[t1][i1][i2 − 2][i3 + 3] + temp116*u[t1][i1][i2 + 2][i3 + 3] + te
mp118*u[t1][i1][i2 − 1][i3 + 3] − temp118*u[t1][i1][i2 + 1][i3 + 3] + temp778 + 
temp783) + temp200*temp215*(temp129*u[t1][i1 − 1][i2][i3 + 3] − temp132*u[t1][i1
 + 1][i2][i3 + 3] + temp134*u[t1][i1 + 2][i2][i3 + 3] + temp21*u[t1][i1 + 4][i2]
[i3 + 3] − temp67*u[t1][i1 − 2][i2][i3 + 3] + (7.0F/12.0F)*temp710 + temp788) − 
temp207*(temp600 − 3.0F/4.0F*temp714 − temp719 + (3.0F/20.0F)*temp738 + temp775 
− temp776)) − temp168*temp272*temp273*(−temp270*(−temp116*u[t1][i1 − 4][i2][i3 −
 2] + temp116*u[t1][i1 − 4][i2][i3 + 2] + temp118*u[t1][i1 − 4][i2][i3 − 1] − te
mp118*u[t1][i1 − 4][i2][i3 + 1] + temp21*u[t1][i1 − 4][i2][i3 − 3] − temp21*u[t1
][i1 − 4][i2][i3 + 3]) + temp272*temp273*temp665 + temp273*temp274*temp664) − te
mp168*temp274*(−temp272*temp664 + temp274*temp665) + temp168*temp287*temp288*(−t
emp285*(temp129*u[t1][i1 − 3][i2][i3 − 1] − temp132*u[t1][i1 − 3][i2][i3 + 1] + 
temp134*u[t1][i1 − 3][i2][i3 + 2] − temp136*u[t1][i1 − 3][i2][i3 + 3] + temp21*u
[t1][i1 − 3][i2][i3 + 4] + temp621 − temp67*u[t1][i1 − 3][i2][i3 − 2]) + temp620
*temp831 + temp627*temp830) + temp168*temp295*(−temp287*temp627 + temp295*temp62
0) + temp168*temp432*temp443*(−temp434*(−temp116*u[t1][i1][i2 − 3][i3 − 2] + tem
p116*u[t1][i1][i2 − 3][i3 + 2] + temp118*u[t1][i1][i2 − 3][i3 − 1] − temp118*u[t
1][i1][i2 − 3][i3 + 1] + temp761 − temp778) + temp607*temp852 + temp614*temp853)
 − temp168*temp444*(temp432*temp614 − temp444*temp607) − temp168*temp449*temp456
*(temp449*temp456*temp631 − temp451*(−temp116*u[t1][i1][i2 + 3][i3 − 2] + temp11
6*u[t1][i1][i2 + 3][i3 + 2] + temp118*u[t1][i1][i2 + 3][i3 − 1] − temp118*u[t1][
i1][i2 + 3][i3 + 1] + temp767 + temp783) + temp456*temp457*temp635) + temp168*te
mp457*(temp449*temp635 − temp457*temp631) + temp168*temp485*(temp483*temp487*(−t
emp116*u[t1][i1 − 2][i2][i3 − 4] + temp116*u[t1][i1 + 2][i2][i3 − 4] + temp118*u
[t1][i1 − 1][i2][i3 − 4] − temp118*u[t1][i1 + 1][i2][i3 − 4] + temp21*u[t1][i1 −
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 3][i2][i3 − 4] − temp21*u[t1][i1 + 3][i2][i3 − 4]) + temp483*temp488*(temp129*u
[t1][i1][i2 − 1][i3 − 4] − temp132*u[t1][i1][i2 + 1][i3 − 4] + temp134*u[t1][i1]
[i2 + 2][i3 − 4] − temp136*u[t1][i1][i2 + 3][i3 − 4] + temp21*u[t1][i1][i2 + 4][
i3 − 4] − temp67*u[t1][i1][i2 − 2][i3 − 4] + temp858) − temp485*(temp600 − 4.0F/
3.0F*temp703 + (1.0F/2.0F)*temp704 − 2.0F/15.0F*temp705 − 1.0F/30.0F*temp757 + (
2.0F/5.0F)*temp758 + temp858)) − temp168*temp499*temp501*(−temp497*(temp129*u[t1
][i1 + 3][i2][i3 − 1] − temp132*u[t1][i1 + 3][i2][i3 + 1] + temp134*u[t1][i1 + 3
][i2][i3 + 2] + temp21*u[t1][i1 + 3][i2][i3 + 4] + temp640 − temp67*u[t1][i1 + 3
][i2][i3 − 2] + temp788) + temp499*temp501*temp639 + temp501*temp503*temp643) − 
temp168*temp503*(−temp499*temp643 + temp503*temp639) − temp168*temp505*temp510*(
temp505*temp510*temp668 − temp507*(temp129*u[t1][i1][i2 − 4][i3 − 1] − temp132*u
[t1][i1][i2 − 4][i3 + 1] + temp134*u[t1][i1][i2 − 4][i3 + 2] − temp136*u[t1][i1]
[i2 − 4][i3 + 3] + temp21*u[t1][i1][i2 − 4][i3 + 4] + temp667 − temp67*u[t1][i1]
[i2 − 4][i3 − 2]) + temp508*temp510*temp666) + temp168*temp508*(temp505*temp666 
− temp508*temp668) − temp182*temp283*(−temp182*(temp671 − 4.0F/3.0F*temp704 + (1
.0F/2.0F)*temp705 + (2.0F/5.0F)*temp717 − 1.0F/30.0F*temp758 + temp769 + temp789
) + temp760*(temp129*u[t1][i1][i2 − 1][i3 − 3] − temp132*u[t1][i1][i2 + 1][i3 − 
3] + temp134*u[t1][i1][i2 + 2][i3 − 3] − temp136*u[t1][i1][i2 + 3][i3 − 3] + tem
p21*u[t1][i1][i2 + 4][i3 − 3] − temp67*u[t1][i1][i2 − 2][i3 − 3] + temp769) + te
mp768*(−temp116*u[t1][i1 − 2][i2][i3 − 3] + temp116*u[t1][i1 + 2][i2][i3 − 3] + 
temp118*u[t1][i1 − 1][i2][i3 − 3] − temp118*u[t1][i1 + 1][i2][i3 − 3] − temp21*u
[t1][i1 + 3][i2][i3 − 3] + temp824)) + temp226*temp307*(−temp226*(temp678 + (2.0
F/5.0F)*temp703 − 4.0F/3.0F*temp705 − 2.0F/15.0F*temp707 − 1.0F/30.0F*temp717 + 
temp720 + temp800) + temp790*(temp129*u[t1][i1][i2 − 1][i3 − 2] − temp132*u[t1][
i1][i2 + 1][i3 − 2] + temp134*u[t1][i1][i2 + 2][i3 − 2] − temp136*u[t1][i1][i2 +
 3][i3 − 2] + temp21*u[t1][i1][i2 + 4][i3 − 2] + temp800 + temp859) + temp799*(t
emp118*u[t1][i1 − 1][i2][i3 − 2] − temp118*u[t1][i1 + 1][i2][i3 − 2] + temp21*u[
t1][i1 − 3][i2][i3 − 2] − temp21*u[t1][i1 + 3][i2][i3 − 2] + temp832 + temp844))
 + temp249*temp350*(−temp249*(temp688 − 1.0F/30.0F*temp705 − 4.0F/3.0F*temp709 +
 (1.0F/2.0F)*temp710 − 2.0F/15.0F*temp714 + temp739 + temp817) + temp807*(temp12
9*u[t1][i1][i2 − 1][i3 + 1] + temp134*u[t1][i1][i2 + 2][i3 + 1] − temp136*u[t1][
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i1][i2 + 3][i3 + 1] + temp21*u[t1][i1][i2 + 4][i3 + 1] − temp67*u[t1][i1][i2 − 2
][i3 + 1] + temp817 + temp861) + temp816*(−temp116*u[t1][i1 − 2][i2][i3 + 1] + t
emp116*u[t1][i1 + 2][i2][i3 + 1] + temp21*u[t1][i1 − 3][i2][i3 + 1] − temp21*u[t
1][i1 + 3][i2][i3 + 1] + temp837 + temp841)) + temp283*temp287*temp288*(−temp285
*(−temp116*u[t1][i1 − 3][i2][i3 − 2] + temp116*u[t1][i1 − 3][i2][i3 + 2] + temp1
18*u[t1][i1 − 3][i2][i3 − 1] − temp118*u[t1][i1 − 3][i2][i3 + 1] − temp21*u[t1][
i1 − 3][i2][i3 + 3] + temp824) + temp670*temp830 + temp672*temp831) + temp283*te
mp295*(−temp287*temp670 + temp295*temp672) + temp283*temp432*temp443*(−temp434*(
temp129*u[t1][i1][i2 − 3][i3 − 1] − temp132*u[t1][i1][i2 − 3][i3 + 1] + temp134*
u[t1][i1][i2 − 3][i3 + 2] − temp136*u[t1][i1][i2 − 3][i3 + 3] + temp21*u[t1][i1]
[i2 − 3][i3 + 4] + temp608 − temp67*u[t1][i1][i2 − 3][i3 − 2]) + temp673*temp853
 + temp674*temp852) − temp283*temp444*(temp432*temp673 − temp444*temp674) − temp
307*temp311*temp312*(−temp309*(temp118*u[t1][i1 − 2][i2][i3 − 1] − temp118*u[t1]
[i1 − 2][i2][i3 + 1] + temp21*u[t1][i1 − 2][i2][i3 − 3] − temp21*u[t1][i1 − 2][i
2][i3 + 3] + temp832 + temp833) + temp695*temp834 + temp696*temp835) − temp307*t
emp315*(−temp311*temp695 + temp315*temp696) − temp307*temp460*temp465*(−temp462*
(temp129*u[t1][i1][i2 − 2][i3 − 1] − temp132*u[t1][i1][i2 − 2][i3 + 1] + temp134
*u[t1][i1][i2 − 2][i3 + 2] − temp136*u[t1][i1][i2 − 2][i3 + 3] + temp21*u[t1][i1
][i2 − 2][i3 + 4] + temp646 + temp859) + temp677*temp855 + temp679*temp854) + te
mp307*temp466*(temp460*temp677 − temp466*temp679) + temp329*temp333*temp334*(−te
mp331*(−temp116*u[t1][i1 − 1][i2][i3 − 2] + temp116*u[t1][i1 − 1][i2][i3 + 2] + 
temp21*u[t1][i1 − 1][i2][i3 − 3] − temp21*u[t1][i1 − 1][i2][i3 + 3] + temp836 − 
temp837) + temp697*temp838 + temp698*temp839) + temp329*temp337*(−temp333*temp69
7 + temp337*temp698) + temp329*temp400*temp410*(−temp402*(−temp132*u[t1][i1][i2 
− 1][i3 + 1] + temp134*u[t1][i1][i2 − 1][i3 + 2] − temp136*u[t1][i1][i2 − 1][i3 
+ 3] + temp21*u[t1][i1][i2 − 1][i3 + 4] + temp558 − temp67*u[t1][i1][i2 − 1][i3 
− 2] + temp860) + temp682*temp849 + temp684*temp848) − temp329*temp411*(temp400*
temp682 − temp411*temp684) − temp350*temp354*temp355*(−temp352*(−temp116*u[t1][i
1 + 1][i2][i3 − 2] + temp116*u[t1][i1 + 1][i2][i3 + 2] + temp21*u[t1][i1 + 1][i2
][i3 − 3] − temp21*u[t1][i1 + 1][i2][i3 + 3] + temp840 + temp841) + temp699*temp
842 + temp700*temp843) − temp350*temp358*(−temp354*temp699 + temp358*temp700) − 
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temp350*temp472*temp476*(−temp474*(temp129*u[t1][i1][i2 + 1][i3 − 1] + temp134*u
[t1][i1][i2 + 1][i3 + 2] − temp136*u[t1][i1][i2 + 1][i3 + 3] + temp21*u[t1][i1][
i2 + 1][i3 + 4] + temp657 − temp67*u[t1][i1][i2 + 1][i3 − 2] + temp861) + temp68
7*temp857 + temp689*temp856) + temp350*temp477*(temp472*temp687 − temp477*temp68
9) + temp375*temp379*temp380*(−temp377*(temp118*u[t1][i1 + 2][i2][i3 − 1] − temp
118*u[t1][i1 + 2][i2][i3 + 1] + temp21*u[t1][i1 + 2][i2][i3 − 3] − temp21*u[t1][
i1 + 2][i2][i3 + 3] − temp844 + temp845) + temp701*temp846 + temp702*temp847) + 
temp375*temp383*(−temp379*temp701 + temp383*temp702) + temp375*temp417*temp425*(
−temp419*(temp129*u[t1][i1][i2 + 2][i3 − 1] − temp132*u[t1][i1][i2 + 2][i3 + 1] 
− temp136*u[t1][i1][i2 + 2][i3 + 3] + temp21*u[t1][i1][i2 + 2][i3 + 4] + temp584
 − temp67*u[t1][i1][i2 + 2][i3 − 2] + temp862) + temp692*temp851 + temp694*temp8
50) − temp375*temp426*(temp417*temp692 − temp426*temp694) − temp712*temp716;
                  u[t2][i1][i2][i3] = temp4*(temp10*(temp511*delta[i1][i2][i3] +
 temp863*epsilon[i1][i2][i3]) + temp5*u[t1][i1][i2][i3] + temp9*u[t0][i1][i2][i3
]);
                  v[t2][i1][i2][i3] = temp4*(temp10*(temp511 + temp863*delta[i1]
[i2][i3]) + temp5*v[t1][i1][i2][i3] + temp9*v[t0][i1][i2][i3]);
                }
              }
        #pragma omp for schedule(static)
        for (int i1 = 64 − (58 % i1block); i1<64; i1++)
          for (int i2 = 6; i2<64 − (58 % i2block); i2++)
          {
            #pragma omp simd aligned(m, theta, delta, phi, u, damp, v, epsilon:6
4)
            for (int i3 = 6; i3<64; i3++)
            {
              float temp1 = 8.85879567828298e−1F*damp[i1][i2][i3];
              float temp3 = 2.0F*m[i1][i2][i3];
              float temp4 = 1.0F/(temp1 + temp3);
              float temp5 = 4.0F*m[i1][i2][i3];
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              float temp9 = temp1 − temp3;
              float temp10 = 1.56956521739130F;
              float temp12 = 5.00000000000000e−2F;
              float temp13 = 2.91666666666667e−1F*temp12;
              float temp16 = sin(theta[i1][i2][i3]);
              float temp19 = cos(phi[i1][i2][i3]);
              float temp20 = cos(theta[i1][i2][i3]);
              float temp21 = (1.0F/60.0F)*temp12;
              float temp27 = temp12*v[t1][i1][i2][i3 − 2];
              float temp30 = temp12*v[t1][i1][i2][i3 − 1];
              float temp31 = (3.0F/4.0F)*temp30;
              float temp34 = temp12*v[t1][i1][i2][i3 + 1];
              float temp35 = (3.0F/4.0F)*temp34;
              float temp38 = temp12*v[t1][i1][i2][i3 + 2];
              float temp41 = temp21*v[t1][i1][i2][i3 + 3];
              float temp42 = sin(phi[i1][i2][i3]);
              float temp43 = temp16*temp42;
              float temp48 = temp12*v[t1][i1][i2 − 2][i3];
              float temp51 = temp12*v[t1][i1][i2 − 1][i3];
              float temp52 = (3.0F/4.0F)*temp51;
              float temp55 = temp12*v[t1][i1][i2 + 1][i3];
              float temp56 = (3.0F/4.0F)*temp55;
              float temp59 = temp12*v[t1][i1][i2 + 2][i3];
              float temp62 = temp21*v[t1][i1][i2 + 3][i3];
              float temp63 = temp16*temp19;
              float temp65 = temp12*v[t1][i1][i2][i3];
              float temp66 = (7.0F/12.0F)*temp65;
              float temp67 = (1.0F/30.0F)*temp12;
              float temp72 = temp12*v[t1][i1 − 1][i2][i3];
              float temp75 = temp12*v[t1][i1 + 1][i2][i3];
              float temp78 = temp12*v[t1][i1 + 2][i2][i3];
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              float temp81 = temp12*v[t1][i1 + 3][i2][i3];
              float temp84 = temp21*v[t1][i1 + 4][i2][i3];
              float temp87 = temp12*v[t1][i1 − 2][i2][i3];
              float temp88 = (3.0F/4.0F)*temp72;
              float temp89 = (3.0F/4.0F)*temp75;
              float temp90 = temp21*v[t1][i1 + 3][i2][i3];
              float temp91 = temp12*v[t1][i1][i2][i3 + 3];
              float temp94 = temp21*v[t1][i1][i2][i3 + 4];
              float temp95 = temp12*v[t1][i1][i2 + 3][i3];
              float temp98 = temp21*v[t1][i1][i2 + 4][i3];
              float temp99 = 2.91666666666667e−1F*temp12*(temp20*((2.0F/5.0F)*te
mp30 − 4.0F/3.0F*temp34 + (1.0F/2.0F)*temp38 + temp66 − temp67*v[t1][i1][i2][i3 
− 2] − 2.0F/15.0F*temp91 + temp94) + temp43*((2.0F/5.0F)*temp51 − 4.0F/3.0F*temp
55 + (1.0F/2.0F)*temp59 + temp66 − temp67*v[t1][i1][i2 − 2][i3] − 2.0F/15.0F*tem
p95 + temp98) + temp63*(temp21*v[t1][i1 − 3][i2][i3] + (3.0F/20.0F)*temp78 − 3.0
F/20.0F*temp87 + temp88 − temp89 − temp90));
              float temp100 = 3.75e−1F*temp12;
              float temp102 = cos(theta[i1][i2][i3 − 1]);
              float temp103 = (3.0F/4.0F)*temp65;
              float temp104 = −temp103;
              float temp107 = temp12*v[t1][i1][i2][i3 − 3];
              float temp108 = (3.0F/4.0F)*temp27;
              float temp109 = (3.0F/20.0F)*temp34;
              float temp110 = temp21*v[t1][i1][i2][i3 + 2];
              float temp112 = sin(phi[i1][i2][i3 − 1]);
              float temp113 = sin(theta[i1][i2][i3 − 1]);
              float temp114 = temp112*temp113;
              float temp116 = (3.0F/20.0F)*temp12;
              float temp118 = (3.0F/4.0F)*temp12;
              float temp120 = temp118*v[t1][i1][i2 − 1][i3 − 1];
              float temp122 = temp118*v[t1][i1][i2 + 1][i3 − 1];
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              float temp125 = cos(phi[i1][i2][i3 − 1]);
              float temp126 = temp113*temp125;
              float temp127 = (7.0F/12.0F)*temp30;
              float temp129 = (2.0F/5.0F)*temp12;
              float temp131 = temp129*v[t1][i1 − 1][i2][i3 − 1];
              float temp132 = (4.0F/3.0F)*temp12;
              float temp134 = (1.0F/2.0F)*temp12;
              float temp136 = (2.0F/15.0F)*temp12;
              float temp138 = 7.5e−2F*temp12;
              float temp140 = cos(theta[i1][i2][i3 + 2]);
              float temp141 = (3.0F/20.0F)*temp65;
              float temp142 = −temp141;
              float temp143 = temp12*v[t1][i1][i2][i3 + 4];
              float temp146 = temp21*v[t1][i1][i2][i3 + 5];
              float temp148 = sin(phi[i1][i2][i3 + 2]);
              float temp149 = sin(theta[i1][i2][i3 + 2]);
              float temp150 = temp148*temp149;
              float temp153 = temp116*v[t1][i1][i2 − 2][i3 + 2];
              float temp157 = temp116*v[t1][i1][i2 + 2][i3 + 2];
              float temp159 = cos(phi[i1][i2][i3 + 2]);
              float temp160 = temp149*temp159;
              float temp161 = (7.0F/12.0F)*temp38;
              float temp166 = temp134*v[t1][i1 + 2][i2][i3 + 2];
              float temp168 = 8.33333333333333e−3F*temp12;
              float temp170 = cos(theta[i1][i2][i3 − 3]);
              float temp171 = (1.0F/60.0F)*temp65;
              float temp172 = −temp171;
              float temp177 = temp12*v[t1][i1][i2][i3 − 5];
              float temp178 = temp12*v[t1][i1][i2][i3 − 4];
              float temp179 = (3.0F/20.0F)*temp30;
              float temp181 = sin(phi[i1][i2][i3 − 3]);
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              float temp182 = sin(theta[i1][i2][i3 − 3]);
              float temp183 = temp181*temp182;
              float temp184 = temp21*v[t1][i1][i2 − 3][i3 − 3];
              float temp190 = temp21*v[t1][i1][i2 + 3][i3 − 3];
              float temp191 = cos(phi[i1][i2][i3 − 3]);
              float temp192 = temp182*temp191;
              float temp193 = (7.0F/12.0F)*temp107;
              float temp200 = cos(theta[i1][i2][i3 + 3]);
              float temp201 = (3.0F/4.0F)*temp38;
              float temp202 = temp12*v[t1][i1][i2][i3 + 5];
              float temp204 = temp21*v[t1][i1][i2][i3 + 6];
              float temp206 = sin(phi[i1][i2][i3 + 3]);
              float temp207 = sin(theta[i1][i2][i3 + 3]);
              float temp209 = temp21*v[t1][i1][i2 − 3][i3 + 3];
              float temp214 = −temp21*v[t1][i1][i2 + 3][i3 + 3];
              float temp215 = cos(phi[i1][i2][i3 + 3]);
              float temp220 = −temp136*v[t1][i1 + 3][i2][i3 + 3];
              float temp222 = cos(theta[i1][i2][i3 − 2]);
              float temp223 = temp21*v[t1][i1][i2][i3 + 1];
              float temp225 = sin(phi[i1][i2][i3 − 2]);
              float temp226 = sin(theta[i1][i2][i3 − 2]);
              float temp227 = temp225*temp226;
              float temp230 = −temp116*v[t1][i1][i2 − 2][i3 − 2];
              float temp234 = temp116*v[t1][i1][i2 + 2][i3 − 2];
              float temp236 = cos(phi[i1][i2][i3 − 2]);
              float temp237 = temp226*temp236;
              float temp238 = (7.0F/12.0F)*temp27;
              float temp240 = −temp67*v[t1][i1 − 2][i2][i3 − 2];
              float temp246 = cos(theta[i1][i2][i3 + 1]);
              float temp248 = sin(phi[i1][i2][i3 + 1]);
              float temp249 = sin(theta[i1][i2][i3 + 1]);
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              float temp250 = temp248*temp249;
              float temp254 = temp118*v[t1][i1][i2 − 1][i3 + 1];
              float temp256 = −temp118*v[t1][i1][i2 + 1][i3 + 1];
              float temp259 = cos(phi[i1][i2][i3 + 1]);
              float temp260 = temp249*temp259;
              float temp261 = (7.0F/12.0F)*temp34;
              float temp265 = −temp132*v[t1][i1 + 1][i2][i3 + 1];
              float temp270 = sin(theta[i1 − 4][i2][i3]);
              float temp272 = cos(phi[i1 − 4][i2][i3]);
              float temp273 = cos(theta[i1 − 4][i2][i3]);
              float temp274 = sin(phi[i1 − 4][i2][i3]);
              float temp279 = temp12*v[t1][i1 − 5][i2][i3];
              float temp281 = temp12*v[t1][i1 − 4][i2][i3];
              float temp282 = temp12*v[t1][i1 − 3][i2][i3];
              float temp283 = 6.66666666666667e−2F*temp12;
              float temp285 = sin(theta[i1 − 3][i2][i3]);
              float temp287 = cos(phi[i1 − 3][i2][i3]);
              float temp288 = cos(theta[i1 − 3][i2][i3]);
              float temp289 = temp21*v[t1][i1 − 3][i2][i3 − 3];
              float temp295 = sin(phi[i1 − 3][i2][i3]);
              float temp296 = temp285*temp295;
              float temp297 = temp21*v[t1][i1 − 3][i2 − 3][i3];
              float temp303 = temp285*temp287;
              float temp304 = −2.0F/15.0F*temp65;
              float temp305 = (7.0F/12.0F)*temp282;
              float temp306 = temp21*v[t1][i1 + 1][i2][i3];
              float temp307 = 2.5e−1F*temp12;
              float temp309 = sin(theta[i1 − 2][i2][i3]);
              float temp311 = cos(phi[i1 − 2][i2][i3]);
              float temp312 = cos(theta[i1 − 2][i2][i3]);
              float temp313 = −temp116*v[t1][i1 − 2][i2][i3 − 2];
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              float temp314 = temp116*v[t1][i1 − 2][i2][i3 + 2];
              float temp315 = sin(phi[i1 − 2][i2][i3]);
              float temp316 = temp309*temp315;
              float temp319 = −temp116*v[t1][i1 − 2][i2 − 2][i3];
              float temp323 = temp116*v[t1][i1 − 2][i2 + 2][i3];
              float temp325 = temp309*temp311;
              float temp326 = (1.0F/2.0F)*temp65;
              float temp327 = (7.0F/12.0F)*temp87;
              float temp328 = temp21*v[t1][i1 + 2][i2][i3];
              float temp329 = 6.66666666666667e−1F*temp12;
              float temp331 = sin(theta[i1 − 1][i2][i3]);
              float temp333 = cos(phi[i1 − 1][i2][i3]);
              float temp334 = cos(theta[i1 − 1][i2][i3]);
              float temp335 = temp118*v[t1][i1 − 1][i2][i3 − 1];
              float temp336 = temp118*v[t1][i1 − 1][i2][i3 + 1];
              float temp337 = sin(phi[i1 − 1][i2][i3]);
              float temp338 = temp331*temp337;
              float temp342 = temp118*v[t1][i1 − 1][i2 − 1][i3];
              float temp344 = temp118*v[t1][i1 − 1][i2 + 1][i3];
              float temp347 = temp331*temp333;
              float temp348 = −4.0F/3.0F*temp65;
              float temp349 = (7.0F/12.0F)*temp72;
              float temp350 = 2.0e−1F*temp12;
              float temp352 = sin(theta[i1 + 1][i2][i3]);
              float temp354 = cos(phi[i1 + 1][i2][i3]);
              float temp355 = cos(theta[i1 + 1][i2][i3]);
              float temp356 = temp118*v[t1][i1 + 1][i2][i3 − 1];
              float temp357 = −temp118*v[t1][i1 + 1][i2][i3 + 1];
              float temp358 = sin(phi[i1 + 1][i2][i3]);
              float temp359 = temp352*temp358;
              float temp363 = temp118*v[t1][i1 + 1][i2 − 1][i3];
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              float temp365 = −temp118*v[t1][i1 + 1][i2 + 1][i3];
              float temp368 = temp352*temp354;
              float temp369 = (2.0F/5.0F)*temp65;
              float temp370 = (7.0F/12.0F)*temp75;
              float temp371 = temp12*v[t1][i1 + 4][i2][i3];
              float temp374 = temp21*v[t1][i1 + 5][i2][i3];
              float temp375 = 1.66666666666667e−2F*temp12;
              float temp377 = sin(theta[i1 + 2][i2][i3]);
              float temp379 = cos(phi[i1 + 2][i2][i3]);
              float temp380 = cos(theta[i1 + 2][i2][i3]);
              float temp381 = temp116*v[t1][i1 + 2][i2][i3 − 2];
              float temp382 = temp116*v[t1][i1 + 2][i2][i3 + 2];
              float temp383 = sin(phi[i1 + 2][i2][i3]);
              float temp384 = temp377*temp383;
              float temp387 = temp116*v[t1][i1 + 2][i2 − 2][i3];
              float temp391 = temp116*v[t1][i1 + 2][i2 + 2][i3];
              float temp393 = temp377*temp379;
              float temp394 = −1.0F/30.0F*temp65;
              float temp395 = (7.0F/12.0F)*temp78;
              float temp396 = temp12*v[t1][i1 + 5][i2][i3];
              float temp398 = temp21*v[t1][i1 + 6][i2][i3];
              float temp400 = sin(phi[i1][i2 − 1][i3]);
              float temp402 = sin(theta[i1][i2 − 1][i3]);
              float temp403 = temp400*temp402;
              float temp406 = temp12*v[t1][i1][i2 − 3][i3];
              float temp407 = (3.0F/4.0F)*temp48;
              float temp408 = (3.0F/20.0F)*temp55;
              float temp409 = temp21*v[t1][i1][i2 + 2][i3];
              float temp410 = cos(theta[i1][i2 − 1][i3]);
              float temp411 = cos(phi[i1][i2 − 1][i3]);
              float temp412 = temp402*temp411;
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              float temp413 = (7.0F/12.0F)*temp51;
              float temp414 = temp129*v[t1][i1 − 1][i2 − 1][i3];
              float temp417 = sin(phi[i1][i2 + 2][i3]);
              float temp419 = sin(theta[i1][i2 + 2][i3]);
              float temp420 = temp417*temp419;
              float temp421 = temp12*v[t1][i1][i2 + 4][i3];
              float temp424 = temp21*v[t1][i1][i2 + 5][i3];
              float temp425 = cos(theta[i1][i2 + 2][i3]);
              float temp426 = cos(phi[i1][i2 + 2][i3]);
              float temp427 = temp419*temp426;
              float temp428 = (7.0F/12.0F)*temp59;
              float temp429 = temp134*v[t1][i1 + 2][i2 + 2][i3];
              float temp432 = sin(phi[i1][i2 − 3][i3]);
              float temp434 = sin(theta[i1][i2 − 3][i3]);
              float temp435 = temp432*temp434;
              float temp440 = temp12*v[t1][i1][i2 − 5][i3];
              float temp441 = temp12*v[t1][i1][i2 − 4][i3];
              float temp442 = (3.0F/20.0F)*temp51;
              float temp443 = cos(theta[i1][i2 − 3][i3]);
              float temp444 = cos(phi[i1][i2 − 3][i3]);
              float temp445 = temp434*temp444;
              float temp446 = (7.0F/12.0F)*temp406;
              float temp449 = sin(phi[i1][i2 + 3][i3]);
              float temp451 = sin(theta[i1][i2 + 3][i3]);
              float temp452 = (3.0F/4.0F)*temp59;
              float temp453 = temp12*v[t1][i1][i2 + 5][i3];
              float temp455 = temp21*v[t1][i1][i2 + 6][i3];
              float temp456 = cos(theta[i1][i2 + 3][i3]);
              float temp457 = cos(phi[i1][i2 + 3][i3]);
              float temp458 = −temp136*v[t1][i1 + 3][i2 + 3][i3];
              float temp460 = sin(phi[i1][i2 − 2][i3]);
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              float temp462 = sin(theta[i1][i2 − 2][i3]);
              float temp463 = temp460*temp462;
              float temp464 = temp21*v[t1][i1][i2 + 1][i3];
              float temp465 = cos(theta[i1][i2 − 2][i3]);
              float temp466 = cos(phi[i1][i2 − 2][i3]);
              float temp467 = temp462*temp466;
              float temp468 = (7.0F/12.0F)*temp48;
              float temp469 = −temp67*v[t1][i1 − 2][i2 − 2][i3];
              float temp472 = sin(phi[i1][i2 + 1][i3]);
              float temp474 = sin(theta[i1][i2 + 1][i3]);
              float temp475 = temp472*temp474;
              float temp476 = cos(theta[i1][i2 + 1][i3]);
              float temp477 = cos(phi[i1][i2 + 1][i3]);
              float temp478 = temp474*temp477;
              float temp479 = (7.0F/12.0F)*temp55;
              float temp480 = −temp132*v[t1][i1 + 1][i2 + 1][i3];
              float temp483 = cos(theta[i1][i2][i3 − 4]);
              float temp484 = (7.0F/12.0F)*temp178;
              float temp485 = sin(theta[i1][i2][i3 − 4]);
              float temp487 = cos(phi[i1][i2][i3 − 4]);
              float temp488 = sin(phi[i1][i2][i3 − 4]);
              float temp489 = −temp67*v[t1][i1][i2 − 2][i3 − 2];
              float temp490 = temp129*v[t1][i1][i2 − 1][i3 − 1];
              float temp491 = −temp132*v[t1][i1][i2 + 1][i3 + 1];
              float temp492 = temp134*v[t1][i1][i2 + 2][i3 + 2];
              float temp493 = (3.0F/4.0F)*temp87;
              float temp494 = (3.0F/20.0F)*temp75;
              float temp495 = (3.0F/20.0F)*temp72;
              float temp497 = sin(theta[i1 + 3][i2][i3]);
              float temp499 = cos(phi[i1 + 3][i2][i3]);
              float temp500 = (3.0F/4.0F)*temp78;
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              float temp501 = cos(theta[i1 + 3][i2][i3]);
              float temp502 = (7.0F/12.0F)*temp81;
              float temp503 = sin(phi[i1 + 3][i2][i3]);
              float temp505 = sin(phi[i1][i2 − 4][i3]);
              float temp507 = sin(theta[i1][i2 − 4][i3]);
              float temp508 = cos(phi[i1][i2 − 4][i3]);
              float temp509 = (7.0F/12.0F)*temp441;
              float temp510 = cos(theta[i1][i2 − 4][i3]);
              float temp511 = temp100*temp102*(temp102*(temp104 − 3.0F/20.0F*tem
p107 + temp108 + temp109 − temp110 + temp21*v[t1][i1][i2][i3 − 4]) + temp114*(−t
emp116*v[t1][i1][i2 − 2][i3 − 1] + temp116*v[t1][i1][i2 + 2][i3 − 1] + temp120 −
 temp122 + temp21*v[t1][i1][i2 − 3][i3 − 1] − temp21*v[t1][i1][i2 + 3][i3 − 1]) 
+ temp126*(temp127 + temp131 − temp132*v[t1][i1 + 1][i2][i3 − 1] + temp134*v[t1]
[i1 + 2][i2][i3 − 1] − temp136*v[t1][i1 + 3][i2][i3 − 1] + temp21*v[t1][i1 + 4][
i2][i3 − 1] − temp67*v[t1][i1 − 2][i2][i3 − 1])) − temp100*temp246*(temp246*(tem
p103 − temp179 − temp201 + temp21*v[t1][i1][i2][i3 − 2] + (3.0F/20.0F)*temp91 − 
temp94) + temp250*(−temp116*v[t1][i1][i2 − 2][i3 + 1] + temp116*v[t1][i1][i2 + 2
][i3 + 1] + temp21*v[t1][i1][i2 − 3][i3 + 1] − temp21*v[t1][i1][i2 + 3][i3 + 1] 
+ temp254 + temp256) + temp260*(temp129*v[t1][i1 − 1][i2][i3 + 1] + temp134*v[t1
][i1 + 2][i2][i3 + 1] − temp136*v[t1][i1 + 3][i2][i3 + 1] + temp21*v[t1][i1 + 4]
[i2][i3 + 1] + temp261 + temp265 − temp67*v[t1][i1 − 2][i2][i3 + 1])) + temp100*
temp331*temp333*(temp334*(temp131 − temp132*v[t1][i1 − 1][i2][i3 + 1] + temp134*
v[t1][i1 − 1][i2][i3 + 2] − temp136*v[t1][i1 − 1][i2][i3 + 3] + temp21*v[t1][i1 
− 1][i2][i3 + 4] + temp349 − temp67*v[t1][i1 − 1][i2][i3 − 2]) + temp338*(−temp1
32*v[t1][i1 − 1][i2 + 1][i3] + temp134*v[t1][i1 − 1][i2 + 2][i3] − temp136*v[t1]
[i1 − 1][i2 + 3][i3] + temp21*v[t1][i1 − 1][i2 + 4][i3] + temp349 + temp414 − te
mp67*v[t1][i1 − 1][i2 − 2][i3]) + temp347*(temp104 + temp21*v[t1][i1 − 4][i2][i3
] − 3.0F/20.0F*temp282 − temp328 + temp493 + temp494)) − temp100*temp352*temp354
*(temp355*(temp129*v[t1][i1 + 1][i2][i3 − 1] + temp134*v[t1][i1 + 1][i2][i3 + 2]
 − temp136*v[t1][i1 + 1][i2][i3 + 3] + temp21*v[t1][i1 + 1][i2][i3 + 4] + temp26
5 + temp370 − temp67*v[t1][i1 + 1][i2][i3 − 2]) + temp359*(temp129*v[t1][i1 + 1]
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[i2 − 1][i3] + temp134*v[t1][i1 + 1][i2 + 2][i3] − temp136*v[t1][i1 + 1][i2 + 3]
[i3] + temp21*v[t1][i1 + 1][i2 + 4][i3] + temp370 + temp480 − temp67*v[t1][i1 + 
1][i2 − 2][i3]) + temp368*(temp103 + temp21*v[t1][i1 − 2][i2][i3] − temp495 − te
mp500 + (3.0F/20.0F)*temp81 − temp84)) + temp100*temp400*temp402*(temp403*(temp1
04 + temp21*v[t1][i1][i2 − 4][i3] − 3.0F/20.0F*temp406 + temp407 + temp408 − tem
p409) + temp410*(−temp116*v[t1][i1][i2 − 1][i3 − 2] + temp116*v[t1][i1][i2 − 1][
i3 + 2] + temp120 + temp21*v[t1][i1][i2 − 1][i3 − 3] − temp21*v[t1][i1][i2 − 1][
i3 + 3] − temp254) + temp412*(−temp132*v[t1][i1 + 1][i2 − 1][i3] + temp134*v[t1]
[i1 + 2][i2 − 1][i3] − temp136*v[t1][i1 + 3][i2 − 1][i3] + temp21*v[t1][i1 + 4][
i2 − 1][i3] + temp413 + temp414 − temp67*v[t1][i1 − 2][i2 − 1][i3])) − temp100*t
emp472*temp474*(temp475*(temp103 + temp21*v[t1][i1][i2 − 2][i3] − temp442 − temp
452 + (3.0F/20.0F)*temp95 − temp98) + temp476*(−temp116*v[t1][i1][i2 + 1][i3 − 2
] + temp116*v[t1][i1][i2 + 1][i3 + 2] + temp122 + temp21*v[t1][i1][i2 + 1][i3 − 
3] − temp21*v[t1][i1][i2 + 1][i3 + 3] + temp256) + temp478*(temp129*v[t1][i1 − 1
][i2 + 1][i3] + temp134*v[t1][i1 + 2][i2 + 1][i3] − temp136*v[t1][i1 + 3][i2 + 1
][i3] + temp21*v[t1][i1 + 4][i2 + 1][i3] + temp479 + temp480 − temp67*v[t1][i1 −
 2][i2 + 1][i3])) + temp102*temp329*(temp102*(temp127 + (2.0F/5.0F)*temp27 + (1.
0F/2.0F)*temp34 + temp348 − 2.0F/15.0F*temp38 + temp41 − temp67*v[t1][i1][i2][i3
 − 3]) + temp114*(temp127 − temp132*v[t1][i1][i2 + 1][i3 − 1] + temp134*v[t1][i1
][i2 + 2][i3 − 1] − temp136*v[t1][i1][i2 + 3][i3 − 1] + temp21*v[t1][i1][i2 + 4]
[i3 − 1] + temp490 − temp67*v[t1][i1][i2 − 2][i3 − 1]) + temp126*(−temp116*v[t1]
[i1 − 2][i2][i3 − 1] + temp116*v[t1][i1 + 2][i2][i3 − 1] + temp21*v[t1][i1 − 3][
i2][i3 − 1] − temp21*v[t1][i1 + 3][i2][i3 − 1] + temp335 − temp356)) − temp13*te
mp16*temp19*(temp20*(temp21*v[t1][i1][i2][i3 − 3] − 3.0F/20.0F*temp27 + temp31 −
 temp35 + (3.0F/20.0F)*temp38 − temp41) + temp43*(temp21*v[t1][i1][i2 − 3][i3] −
 3.0F/20.0F*temp48 + temp52 − temp56 + (3.0F/20.0F)*temp59 − temp62) + temp63*(t
emp66 − temp67*v[t1][i1 − 2][i2][i3] + (2.0F/5.0F)*temp72 − 4.0F/3.0F*temp75 + (
1.0F/2.0F)*temp78 − 2.0F/15.0F*temp81 + temp84)) + temp138*temp140*(temp140*(tem
p142 + (3.0F/20.0F)*temp143 − temp146 + temp21*v[t1][i1][i2][i3 − 1] + temp35 − 
3.0F/4.0F*temp91) + temp150*(temp118*v[t1][i1][i2 − 1][i3 + 2] − temp118*v[t1][i
1][i2 + 1][i3 + 2] − temp153 + temp157 + temp21*v[t1][i1][i2 − 3][i3 + 2] − temp
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21*v[t1][i1][i2 + 3][i3 + 2]) + temp160*(temp129*v[t1][i1 − 1][i2][i3 + 2] − tem
p132*v[t1][i1 + 1][i2][i3 + 2] − temp136*v[t1][i1 + 3][i2][i3 + 2] + temp161 + t
emp166 + temp21*v[t1][i1 + 4][i2][i3 + 2] − temp67*v[t1][i1 − 2][i2][i3 + 2])) −
 temp138*temp222*(temp222*((3.0F/4.0F)*temp107 + temp141 − 3.0F/20.0F*temp178 + 
temp21*v[t1][i1][i2][i3 − 5] − temp223 − temp31) + temp227*(temp118*v[t1][i1][i2
 − 1][i3 − 2] − temp118*v[t1][i1][i2 + 1][i3 − 2] + temp21*v[t1][i1][i2 − 3][i3 
− 2] − temp21*v[t1][i1][i2 + 3][i3 − 2] + temp230 + temp234) + temp237*(temp129*
v[t1][i1 − 1][i2][i3 − 2] − temp132*v[t1][i1 + 1][i2][i3 − 2] + temp134*v[t1][i1
 + 2][i2][i3 − 2] − temp136*v[t1][i1 + 3][i2][i3 − 2] + temp21*v[t1][i1 + 4][i2]
[i3 − 2] + temp238 + temp240)) − temp138*temp309*temp311*(temp312*(temp129*v[t1]
[i1 − 2][i2][i3 − 1] − temp132*v[t1][i1 − 2][i2][i3 + 1] + temp134*v[t1][i1 − 2]
[i2][i3 + 2] − temp136*v[t1][i1 − 2][i2][i3 + 3] + temp21*v[t1][i1 − 2][i2][i3 +
 4] + temp240 + temp327) + temp316*(temp129*v[t1][i1 − 2][i2 − 1][i3] − temp132*
v[t1][i1 − 2][i2 + 1][i3] + temp134*v[t1][i1 − 2][i2 + 2][i3] − temp136*v[t1][i1
 − 2][i2 + 3][i3] + temp21*v[t1][i1 − 2][i2 + 4][i3] + temp327 + temp469) + temp
325*(temp141 + temp21*v[t1][i1 − 5][i2][i3] − 3.0F/20.0F*temp281 + (3.0F/4.0F)*t
emp282 − temp306 − temp88)) + temp138*temp377*temp379*(temp380*(temp129*v[t1][i1
 + 2][i2][i3 − 1] − temp132*v[t1][i1 + 2][i2][i3 + 1] − temp136*v[t1][i1 + 2][i2
][i3 + 3] + temp166 + temp21*v[t1][i1 + 2][i2][i3 + 4] + temp395 − temp67*v[t1][
i1 + 2][i2][i3 − 2]) + temp384*(temp129*v[t1][i1 + 2][i2 − 1][i3] − temp132*v[t1
][i1 + 2][i2 + 1][i3] − temp136*v[t1][i1 + 2][i2 + 3][i3] + temp21*v[t1][i1 + 2]
[i2 + 4][i3] + temp395 + temp429 − temp67*v[t1][i1 + 2][i2 − 2][i3]) + temp393*(
temp142 + temp21*v[t1][i1 − 1][i2][i3] + (3.0F/20.0F)*temp371 − temp374 − 3.0F/4
.0F*temp81 + temp89)) + temp138*temp417*temp419*(temp420*(temp142 + temp21*v[t1]
[i1][i2 − 1][i3] + (3.0F/20.0F)*temp421 − temp424 + temp56 − 3.0F/4.0F*temp95) +
 temp425*(temp118*v[t1][i1][i2 + 2][i3 − 1] − temp118*v[t1][i1][i2 + 2][i3 + 1] 
+ temp157 + temp21*v[t1][i1][i2 + 2][i3 − 3] − temp21*v[t1][i1][i2 + 2][i3 + 3] 
− temp234) + temp427*(temp129*v[t1][i1 − 1][i2 + 2][i3] − temp132*v[t1][i1 + 1][
i2 + 2][i3] − temp136*v[t1][i1 + 3][i2 + 2][i3] + temp21*v[t1][i1 + 4][i2 + 2][i
3] + temp428 + temp429 − temp67*v[t1][i1 − 2][i2 + 2][i3])) − temp138*temp460*te
mp462*(temp463*(temp141 + temp21*v[t1][i1][i2 − 5][i3] + (3.0F/4.0F)*temp406 − 3
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.0F/20.0F*temp441 − temp464 − temp52) + temp465*(temp118*v[t1][i1][i2 − 2][i3 − 
1] − temp118*v[t1][i1][i2 − 2][i3 + 1] + temp153 + temp21*v[t1][i1][i2 − 2][i3 −
 3] − temp21*v[t1][i1][i2 − 2][i3 + 3] + temp230) + temp467*(temp129*v[t1][i1 − 
1][i2 − 2][i3] − temp132*v[t1][i1 + 1][i2 − 2][i3] + temp134*v[t1][i1 + 2][i2 − 
2][i3] − temp136*v[t1][i1 + 3][i2 − 2][i3] + temp21*v[t1][i1 + 4][i2 − 2][i3] + 
temp468 + temp469)) + temp140*temp375*(temp140*((1.0F/2.0F)*temp143 + temp161 − 
2.0F/15.0F*temp202 + temp204 + (2.0F/5.0F)*temp34 + temp394 − 4.0F/3.0F*temp91) 
+ temp150*(temp129*v[t1][i1][i2 − 1][i3 + 2] − temp132*v[t1][i1][i2 + 1][i3 + 2]
 − temp136*v[t1][i1][i2 + 3][i3 + 2] + temp161 + temp21*v[t1][i1][i2 + 4][i3 + 2
] + temp492 − temp67*v[t1][i1][i2 − 2][i3 + 2]) + temp160*(temp118*v[t1][i1 − 1]
[i2][i3 + 2] − temp118*v[t1][i1 + 1][i2][i3 + 2] + temp21*v[t1][i1 − 3][i2][i3 +
 2] − temp21*v[t1][i1 + 3][i2][i3 + 2] − temp314 + temp382)) + temp168*temp170*(
temp170*(−temp108 + temp172 − 3.0F/20.0F*temp177 + (3.0F/4.0F)*temp178 + temp179
 + temp21*v[t1][i1][i2][i3 − 6]) + temp183*(−temp116*v[t1][i1][i2 − 2][i3 − 3] +
 temp116*v[t1][i1][i2 + 2][i3 − 3] + temp118*v[t1][i1][i2 − 1][i3 − 3] − temp118
*v[t1][i1][i2 + 1][i3 − 3] + temp184 − temp190) + temp192*(temp129*v[t1][i1 − 1]
[i2][i3 − 3] − temp132*v[t1][i1 + 1][i2][i3 − 3] + temp134*v[t1][i1 + 2][i2][i3 
− 3] − temp136*v[t1][i1 + 3][i2][i3 − 3] + temp193 + temp21*v[t1][i1 + 4][i2][i3
 − 3] − temp67*v[t1][i1 − 2][i2][i3 − 3])) − temp168*temp200*(temp200*(−temp109 
− 3.0F/4.0F*temp143 + temp171 + temp201 + (3.0F/20.0F)*temp202 − temp204) + temp
206*temp207*(−temp116*v[t1][i1][i2 − 2][i3 + 3] + temp116*v[t1][i1][i2 + 2][i3 +
 3] + temp118*v[t1][i1][i2 − 1][i3 + 3] − temp118*v[t1][i1][i2 + 1][i3 + 3] + te
mp209 + temp214) + temp207*temp215*(temp129*v[t1][i1 − 1][i2][i3 + 3] − temp132*
v[t1][i1 + 1][i2][i3 + 3] + temp134*v[t1][i1 + 2][i2][i3 + 3] + temp21*v[t1][i1 
+ 4][i2][i3 + 3] + temp220 − temp67*v[t1][i1 − 2][i2][i3 + 3] + (7.0F/12.0F)*tem
p91)) − temp168*temp270*temp272*(temp270*temp272*(temp171 + (2.0F/5.0F)*temp279 
+ (7.0F/12.0F)*temp281 − 4.0F/3.0F*temp282 − temp67*v[t1][i1 − 6][i2][i3] − 2.0F
/15.0F*temp72 + (1.0F/2.0F)*temp87) + temp270*temp274*(−temp116*v[t1][i1 − 4][i2
 − 2][i3] + temp116*v[t1][i1 − 4][i2 + 2][i3] + temp118*v[t1][i1 − 4][i2 − 1][i3
] − temp118*v[t1][i1 − 4][i2 + 1][i3] + temp21*v[t1][i1 − 4][i2 − 3][i3] − temp2
1*v[t1][i1 − 4][i2 + 3][i3]) + temp273*(−temp116*v[t1][i1 − 4][i2][i3 − 2] + tem
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p116*v[t1][i1 − 4][i2][i3 + 2] + temp118*v[t1][i1 − 4][i2][i3 − 1] − temp118*v[t
1][i1 − 4][i2][i3 + 1] + temp21*v[t1][i1 − 4][i2][i3 − 3] − temp21*v[t1][i1 − 4]
[i2][i3 + 3])) + temp168*temp285*temp287*(temp288*(temp129*v[t1][i1 − 3][i2][i3 
− 1] − temp132*v[t1][i1 − 3][i2][i3 + 1] + temp134*v[t1][i1 − 3][i2][i3 + 2] − t
emp136*v[t1][i1 − 3][i2][i3 + 3] + temp21*v[t1][i1 − 3][i2][i3 + 4] + temp305 − 
temp67*v[t1][i1 − 3][i2][i3 − 2]) + temp296*(temp129*v[t1][i1 − 3][i2 − 1][i3] −
 temp132*v[t1][i1 − 3][i2 + 1][i3] + temp134*v[t1][i1 − 3][i2 + 2][i3] − temp136
*v[t1][i1 − 3][i2 + 3][i3] + temp21*v[t1][i1 − 3][i2 + 4][i3] + temp305 − temp67
*v[t1][i1 − 3][i2 − 2][i3]) + temp303*(temp172 + temp21*v[t1][i1 − 6][i2][i3] − 
3.0F/20.0F*temp279 + (3.0F/4.0F)*temp281 − temp493 + temp495)) + temp168*temp432
*temp434*(temp435*(temp172 + temp21*v[t1][i1][i2 − 6][i3] − temp407 − 3.0F/20.0F
*temp440 + (3.0F/4.0F)*temp441 + temp442) + temp443*(−temp116*v[t1][i1][i2 − 3][
i3 − 2] + temp116*v[t1][i1][i2 − 3][i3 + 2] + temp118*v[t1][i1][i2 − 3][i3 − 1] 
− temp118*v[t1][i1][i2 − 3][i3 + 1] + temp184 − temp209) + temp445*(temp129*v[t1
][i1 − 1][i2 − 3][i3] − temp132*v[t1][i1 + 1][i2 − 3][i3] + temp134*v[t1][i1 + 2
][i2 − 3][i3] − temp136*v[t1][i1 + 3][i2 − 3][i3] + temp21*v[t1][i1 + 4][i2 − 3]
[i3] + temp446 − temp67*v[t1][i1 − 2][i2 − 3][i3])) − temp168*temp449*temp451*(t
emp449*temp451*(temp171 − temp408 − 3.0F/4.0F*temp421 + temp452 + (3.0F/20.0F)*t
emp453 − temp455) + temp451*temp457*(temp129*v[t1][i1 − 1][i2 + 3][i3] − temp132
*v[t1][i1 + 1][i2 + 3][i3] + temp134*v[t1][i1 + 2][i2 + 3][i3] + temp21*v[t1][i1
 + 4][i2 + 3][i3] + temp458 − temp67*v[t1][i1 − 2][i2 + 3][i3] + (7.0F/12.0F)*te
mp95) + temp456*(−temp116*v[t1][i1][i2 + 3][i3 − 2] + temp116*v[t1][i1][i2 + 3][
i3 + 2] + temp118*v[t1][i1][i2 + 3][i3 − 1] − temp118*v[t1][i1][i2 + 3][i3 + 1] 
+ temp190 + temp214)) − temp168*temp483*(temp483*(−4.0F/3.0F*temp107 + temp171 +
 (2.0F/5.0F)*temp177 + (1.0F/2.0F)*temp27 − 2.0F/15.0F*temp30 + temp484 − temp67
*v[t1][i1][i2][i3 − 6]) + temp485*temp487*(−temp116*v[t1][i1 − 2][i2][i3 − 4] + 
temp116*v[t1][i1 + 2][i2][i3 − 4] + temp118*v[t1][i1 − 1][i2][i3 − 4] − temp118*
v[t1][i1 + 1][i2][i3 − 4] + temp21*v[t1][i1 − 3][i2][i3 − 4] − temp21*v[t1][i1 +
 3][i2][i3 − 4]) + temp485*temp488*(temp129*v[t1][i1][i2 − 1][i3 − 4] − temp132*
v[t1][i1][i2 + 1][i3 − 4] + temp134*v[t1][i1][i2 + 2][i3 − 4] − temp136*v[t1][i1
][i2 + 3][i3 − 4] + temp21*v[t1][i1][i2 + 4][i3 − 4] + temp484 − temp67*v[t1][i1
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][i2 − 2][i3 − 4])) − temp168*temp497*temp499*(temp497*temp499*(temp171 − 3.0F/4
.0F*temp371 + (3.0F/20.0F)*temp396 − temp398 − temp494 + temp500) + temp497*temp
503*(temp129*v[t1][i1 + 3][i2 − 1][i3] − temp132*v[t1][i1 + 3][i2 + 1][i3] + tem
p134*v[t1][i1 + 3][i2 + 2][i3] + temp21*v[t1][i1 + 3][i2 + 4][i3] + temp458 + te
mp502 − temp67*v[t1][i1 + 3][i2 − 2][i3]) + temp501*(temp129*v[t1][i1 + 3][i2][i
3 − 1] − temp132*v[t1][i1 + 3][i2][i3 + 1] + temp134*v[t1][i1 + 3][i2][i3 + 2] +
 temp21*v[t1][i1 + 3][i2][i3 + 4] + temp220 + temp502 − temp67*v[t1][i1 + 3][i2]
[i3 − 2])) − temp168*temp505*temp507*(temp505*temp507*(temp171 − 4.0F/3.0F*temp4
06 + (2.0F/5.0F)*temp440 + (1.0F/2.0F)*temp48 + temp509 − 2.0F/15.0F*temp51 − te
mp67*v[t1][i1][i2 − 6][i3]) + temp507*temp508*(−temp116*v[t1][i1 − 2][i2 − 4][i3
] + temp116*v[t1][i1 + 2][i2 − 4][i3] + temp118*v[t1][i1 − 1][i2 − 4][i3] − temp
118*v[t1][i1 + 1][i2 − 4][i3] + temp21*v[t1][i1 − 3][i2 − 4][i3] − temp21*v[t1][
i1 + 3][i2 − 4][i3]) + temp510*(temp129*v[t1][i1][i2 − 4][i3 − 1] − temp132*v[t1
][i1][i2 − 4][i3 + 1] + temp134*v[t1][i1][i2 − 4][i3 + 2] − temp136*v[t1][i1][i2
 − 4][i3 + 3] + temp21*v[t1][i1][i2 − 4][i3 + 4] + temp509 − temp67*v[t1][i1][i2
 − 4][i3 − 2])) + temp170*temp283*(temp170*((2.0F/5.0F)*temp178 + temp193 + temp
223 − 4.0F/3.0F*temp27 + (1.0F/2.0F)*temp30 + temp304 − temp67*v[t1][i1][i2][i3 
− 5]) + temp183*(temp129*v[t1][i1][i2 − 1][i3 − 3] − temp132*v[t1][i1][i2 + 1][i
3 − 3] + temp134*v[t1][i1][i2 + 2][i3 − 3] − temp136*v[t1][i1][i2 + 3][i3 − 3] +
 temp193 + temp21*v[t1][i1][i2 + 4][i3 − 3] − temp67*v[t1][i1][i2 − 2][i3 − 3]) 
+ temp192*(−temp116*v[t1][i1 − 2][i2][i3 − 3] + temp116*v[t1][i1 + 2][i2][i3 − 3
] + temp118*v[t1][i1 − 1][i2][i3 − 3] − temp118*v[t1][i1 + 1][i2][i3 − 3] − temp
21*v[t1][i1 + 3][i2][i3 − 3] + temp289)) − temp20*temp99 − temp222*temp307*(temp
222*((2.0F/5.0F)*temp107 + temp110 + temp238 − 4.0F/3.0F*temp30 + temp326 − 2.0F
/15.0F*temp34 − temp67*v[t1][i1][i2][i3 − 4]) + temp227*(temp129*v[t1][i1][i2 − 
1][i3 − 2] − temp132*v[t1][i1][i2 + 1][i3 − 2] + temp134*v[t1][i1][i2 + 2][i3 − 
2] − temp136*v[t1][i1][i2 + 3][i3 − 2] + temp21*v[t1][i1][i2 + 4][i3 − 2] + temp
238 + temp489) + temp237*(temp118*v[t1][i1 − 1][i2][i3 − 2] − temp118*v[t1][i1 +
 1][i2][i3 − 2] + temp21*v[t1][i1 − 3][i2][i3 − 2] − temp21*v[t1][i1 + 3][i2][i3
 − 2] + temp313 + temp381)) − temp246*temp350*(temp246*(−2.0F/15.0F*temp143 + te
mp146 + temp261 + temp369 − 4.0F/3.0F*temp38 − temp67*v[t1][i1][i2][i3 − 1] + (1
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.0F/2.0F)*temp91) + temp250*(temp129*v[t1][i1][i2 − 1][i3 + 1] + temp134*v[t1][i
1][i2 + 2][i3 + 1] − temp136*v[t1][i1][i2 + 3][i3 + 1] + temp21*v[t1][i1][i2 + 4
][i3 + 1] + temp261 + temp491 − temp67*v[t1][i1][i2 − 2][i3 + 1]) + temp260*(−te
mp116*v[t1][i1 − 2][i2][i3 + 1] + temp116*v[t1][i1 + 2][i2][i3 + 1] + temp21*v[t
1][i1 − 3][i2][i3 + 1] − temp21*v[t1][i1 + 3][i2][i3 + 1] + temp336 + temp357)) 
+ temp283*temp285*temp287*(temp288*(−temp116*v[t1][i1 − 3][i2][i3 − 2] + temp116
*v[t1][i1 − 3][i2][i3 + 2] + temp118*v[t1][i1 − 3][i2][i3 − 1] − temp118*v[t1][i
1 − 3][i2][i3 + 1] − temp21*v[t1][i1 − 3][i2][i3 + 3] + temp289) + temp296*(−tem
p116*v[t1][i1 − 3][i2 − 2][i3] + temp116*v[t1][i1 − 3][i2 + 2][i3] + temp118*v[t
1][i1 − 3][i2 − 1][i3] − temp118*v[t1][i1 − 3][i2 + 1][i3] − temp21*v[t1][i1 − 3
][i2 + 3][i3] + temp297) + temp303*((2.0F/5.0F)*temp281 + temp304 + temp305 + te
mp306 − temp67*v[t1][i1 − 5][i2][i3] + (1.0F/2.0F)*temp72 − 4.0F/3.0F*temp87)) +
 temp283*temp432*temp434*(temp435*(temp304 + (2.0F/5.0F)*temp441 + temp446 + tem
p464 − 4.0F/3.0F*temp48 + (1.0F/2.0F)*temp51 − temp67*v[t1][i1][i2 − 5][i3]) + t
emp443*(temp129*v[t1][i1][i2 − 3][i3 − 1] − temp132*v[t1][i1][i2 − 3][i3 + 1] + 
temp134*v[t1][i1][i2 − 3][i3 + 2] − temp136*v[t1][i1][i2 − 3][i3 + 3] + temp21*v
[t1][i1][i2 − 3][i3 + 4] + temp446 − temp67*v[t1][i1][i2 − 3][i3 − 2]) + temp445
*(−temp116*v[t1][i1 − 2][i2 − 3][i3] + temp116*v[t1][i1 + 2][i2 − 3][i3] + temp1
18*v[t1][i1 − 1][i2 − 3][i3] − temp118*v[t1][i1 + 1][i2 − 3][i3] − temp21*v[t1][
i1 + 3][i2 − 3][i3] + temp297)) − temp307*temp309*temp311*(temp312*(temp118*v[t1
][i1 − 2][i2][i3 − 1] − temp118*v[t1][i1 − 2][i2][i3 + 1] + temp21*v[t1][i1 − 2]
[i2][i3 − 3] − temp21*v[t1][i1 − 2][i2][i3 + 3] + temp313 + temp314) + temp316*(
temp118*v[t1][i1 − 2][i2 − 1][i3] − temp118*v[t1][i1 − 2][i2 + 1][i3] + temp21*v
[t1][i1 − 2][i2 − 3][i3] − temp21*v[t1][i1 − 2][i2 + 3][i3] + temp319 + temp323)
 + temp325*((2.0F/5.0F)*temp282 + temp326 + temp327 + temp328 − temp67*v[t1][i1 
− 4][i2][i3] − 4.0F/3.0F*temp72 − 2.0F/15.0F*temp75)) − temp307*temp460*temp462*
(temp463*(temp326 + (2.0F/5.0F)*temp406 + temp409 + temp468 − 4.0F/3.0F*temp51 −
 2.0F/15.0F*temp55 − temp67*v[t1][i1][i2 − 4][i3]) + temp465*(temp129*v[t1][i1][
i2 − 2][i3 − 1] − temp132*v[t1][i1][i2 − 2][i3 + 1] + temp134*v[t1][i1][i2 − 2][
i3 + 2] − temp136*v[t1][i1][i2 − 2][i3 + 3] + temp21*v[t1][i1][i2 − 2][i3 + 4] +
 temp468 + temp489) + temp467*(temp118*v[t1][i1 − 1][i2 − 2][i3] − temp118*v[t1]
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[i1 + 1][i2 − 2][i3] + temp21*v[t1][i1 − 3][i2 − 2][i3] − temp21*v[t1][i1 + 3][i
2 − 2][i3] + temp319 + temp387)) + temp329*temp331*temp333*(temp334*(−temp116*v[
t1][i1 − 1][i2][i3 − 2] + temp116*v[t1][i1 − 1][i2][i3 + 2] + temp21*v[t1][i1 − 
1][i2][i3 − 3] − temp21*v[t1][i1 − 1][i2][i3 + 3] + temp335 − temp336) + temp338
*(−temp116*v[t1][i1 − 1][i2 − 2][i3] + temp116*v[t1][i1 − 1][i2 + 2][i3] + temp2
1*v[t1][i1 − 1][i2 − 3][i3] − temp21*v[t1][i1 − 1][i2 + 3][i3] + temp342 − temp3
44) + temp347*(temp348 + temp349 − temp67*v[t1][i1 − 3][i2][i3] + (1.0F/2.0F)*te
mp75 − 2.0F/15.0F*temp78 + (2.0F/5.0F)*temp87 + temp90)) + temp329*temp400*temp4
02*(temp403*(temp348 + temp413 + (2.0F/5.0F)*temp48 + (1.0F/2.0F)*temp55 − 2.0F/
15.0F*temp59 + temp62 − temp67*v[t1][i1][i2 − 3][i3]) + temp410*(−temp132*v[t1][
i1][i2 − 1][i3 + 1] + temp134*v[t1][i1][i2 − 1][i3 + 2] − temp136*v[t1][i1][i2 −
 1][i3 + 3] + temp21*v[t1][i1][i2 − 1][i3 + 4] + temp413 + temp490 − temp67*v[t1
][i1][i2 − 1][i3 − 2]) + temp412*(−temp116*v[t1][i1 − 2][i2 − 1][i3] + temp116*v
[t1][i1 + 2][i2 − 1][i3] + temp21*v[t1][i1 − 3][i2 − 1][i3] − temp21*v[t1][i1 + 
3][i2 − 1][i3] + temp342 − temp363)) − temp350*temp352*temp354*(temp355*(−temp11
6*v[t1][i1 + 1][i2][i3 − 2] + temp116*v[t1][i1 + 1][i2][i3 + 2] + temp21*v[t1][i
1 + 1][i2][i3 − 3] − temp21*v[t1][i1 + 1][i2][i3 + 3] + temp356 + temp357) + tem
p359*(−temp116*v[t1][i1 + 1][i2 − 2][i3] + temp116*v[t1][i1 + 1][i2 + 2][i3] + t
emp21*v[t1][i1 + 1][i2 − 3][i3] − temp21*v[t1][i1 + 1][i2 + 3][i3] + temp363 + t
emp365) + temp368*(temp369 + temp370 − 2.0F/15.0F*temp371 + temp374 − temp67*v[t
1][i1 − 1][i2][i3] − 4.0F/3.0F*temp78 + (1.0F/2.0F)*temp81)) − temp350*temp472*t
emp474*(temp475*(temp369 − 2.0F/15.0F*temp421 + temp424 + temp479 − 4.0F/3.0F*te
mp59 − temp67*v[t1][i1][i2 − 1][i3] + (1.0F/2.0F)*temp95) + temp476*(temp129*v[t
1][i1][i2 + 1][i3 − 1] + temp134*v[t1][i1][i2 + 1][i3 + 2] − temp136*v[t1][i1][i
2 + 1][i3 + 3] + temp21*v[t1][i1][i2 + 1][i3 + 4] + temp479 + temp491 − temp67*v
[t1][i1][i2 + 1][i3 − 2]) + temp478*(−temp116*v[t1][i1 − 2][i2 + 1][i3] + temp11
6*v[t1][i1 + 2][i2 + 1][i3] + temp21*v[t1][i1 − 3][i2 + 1][i3] − temp21*v[t1][i1
 + 3][i2 + 1][i3] + temp344 + temp365)) + temp375*temp377*temp379*(temp380*(temp
118*v[t1][i1 + 2][i2][i3 − 1] − temp118*v[t1][i1 + 2][i2][i3 + 1] + temp21*v[t1]
[i1 + 2][i2][i3 − 3] − temp21*v[t1][i1 + 2][i2][i3 + 3] − temp381 + temp382) + t
emp384*(temp118*v[t1][i1 + 2][i2 − 1][i3] − temp118*v[t1][i1 + 2][i2 + 1][i3] + 
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temp21*v[t1][i1 + 2][i2 − 3][i3] − temp21*v[t1][i1 + 2][i2 + 3][i3] − temp387 + 
temp391) + temp393*((1.0F/2.0F)*temp371 + temp394 + temp395 − 2.0F/15.0F*temp396
 + temp398 + (2.0F/5.0F)*temp75 − 4.0F/3.0F*temp81)) + temp375*temp417*temp419*(
temp420*(temp394 + (1.0F/2.0F)*temp421 + temp428 − 2.0F/15.0F*temp453 + temp455 
+ (2.0F/5.0F)*temp55 − 4.0F/3.0F*temp95) + temp425*(temp129*v[t1][i1][i2 + 2][i3
 − 1] − temp132*v[t1][i1][i2 + 2][i3 + 1] − temp136*v[t1][i1][i2 + 2][i3 + 3] + 
temp21*v[t1][i1][i2 + 2][i3 + 4] + temp428 + temp492 − temp67*v[t1][i1][i2 + 2][
i3 − 2]) + temp427*(temp118*v[t1][i1 − 1][i2 + 2][i3] − temp118*v[t1][i1 + 1][i2
 + 2][i3] + temp21*v[t1][i1 − 3][i2 + 2][i3] − temp21*v[t1][i1 + 3][i2 + 2][i3] 
− temp323 + temp391)) − temp43*temp99;
              float temp514 = temp12*u[t1][i1][i2 − 2][i3];
              float temp516 = temp12*u[t1][i1][i2 − 1][i3];
              float temp517 = (3.0F/4.0F)*temp516;
              float temp519 = temp12*u[t1][i1][i2 + 1][i3];
              float temp520 = (3.0F/4.0F)*temp519;
              float temp522 = temp12*u[t1][i1][i2 + 2][i3];
              float temp524 = temp21*u[t1][i1][i2 + 3][i3];
              float temp525 = temp21*u[t1][i1][i2 − 3][i3] − 3.0F/20.0F*temp514 
+ temp517 − temp520 + (3.0F/20.0F)*temp522 − temp524;
              float temp526 = temp12*u[t1][i1][i2][i3];
              float temp527 = (7.0F/12.0F)*temp526;
              float temp530 = temp12*u[t1][i1 − 1][i2][i3];
              float temp532 = temp12*u[t1][i1 + 1][i2][i3];
              float temp534 = temp12*u[t1][i1 + 2][i2][i3];
              float temp536 = temp12*u[t1][i1 + 3][i2][i3];
              float temp538 = temp21*u[t1][i1 + 4][i2][i3];
              float temp539 = temp527 + (2.0F/5.0F)*temp530 − 4.0F/3.0F*temp532 
+ (1.0F/2.0F)*temp534 − 2.0F/15.0F*temp536 + temp538 − temp67*u[t1][i1 − 2][i2][
i3];
              float temp541 = temp12*u[t1][i1 − 2][i2][i3];
              float temp542 = (3.0F/4.0F)*temp530;
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              float temp543 = (3.0F/4.0F)*temp532;
              float temp544 = temp21*u[t1][i1 + 3][i2][i3];
              float temp545 = temp21*u[t1][i1 − 3][i2][i3] + (3.0F/20.0F)*temp53
4 − 3.0F/20.0F*temp541 + temp542 − temp543 − temp544;
              float temp546 = temp12*u[t1][i1][i2 + 3][i3];
              float temp548 = temp21*u[t1][i1][i2 + 4][i3];
              float temp549 = (2.0F/5.0F)*temp516 − 4.0F/3.0F*temp519 + (1.0F/2.
0F)*temp522 + temp527 − 2.0F/15.0F*temp546 + temp548 − temp67*u[t1][i1][i2 − 2][
i3];
              float temp550 = (3.0F/4.0F)*temp526;
              float temp551 = −temp550;
              float temp553 = temp12*u[t1][i1][i2 − 3][i3];
              float temp554 = (3.0F/4.0F)*temp514;
              float temp555 = (3.0F/20.0F)*temp519;
              float temp556 = temp21*u[t1][i1][i2 + 2][i3];
              float temp557 = temp21*u[t1][i1][i2 − 4][i3] + temp551 − 3.0F/20.0
F*temp553 + temp554 + temp555 − temp556;
              float temp558 = (7.0F/12.0F)*temp516;
              float temp561 = temp129*u[t1][i1 − 1][i2 − 1][i3];
              float temp565 = −temp132*u[t1][i1 + 1][i2 − 1][i3] + temp134*u[t1]
[i1 + 2][i2 − 1][i3] − temp136*u[t1][i1 + 3][i2 − 1][i3] + temp21*u[t1][i1 + 4][
i2 − 1][i3] + temp558 + temp561 − temp67*u[t1][i1 − 2][i2 − 1][i3];
              float temp567 = temp12*u[t1][i1 − 3][i2][i3];
              float temp568 = (3.0F/4.0F)*temp541;
              float temp569 = (3.0F/20.0F)*temp532;
              float temp570 = temp21*u[t1][i1 + 2][i2][i3];
              float temp571 = temp21*u[t1][i1 − 4][i2][i3] + temp551 − 3.0F/20.0
F*temp567 + temp568 + temp569 − temp570;
              float temp572 = (7.0F/12.0F)*temp530;
              float temp577 = −temp132*u[t1][i1 − 1][i2 + 1][i3] + temp134*u[t1]
[i1 − 1][i2 + 2][i3] − temp136*u[t1][i1 − 1][i2 + 3][i3] + temp21*u[t1][i1 − 1][
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i2 + 4][i3] + temp561 + temp572 − temp67*u[t1][i1 − 1][i2 − 2][i3];
              float temp578 = (3.0F/20.0F)*temp526;
              float temp579 = −temp578;
              float temp580 = temp12*u[t1][i1][i2 + 4][i3];
              float temp582 = temp21*u[t1][i1][i2 + 5][i3];
              float temp583 = temp21*u[t1][i1][i2 − 1][i3] + temp520 − 3.0F/4.0F
*temp546 + temp579 + (3.0F/20.0F)*temp580 − temp582;
              float temp584 = (7.0F/12.0F)*temp522;
              float temp588 = temp134*u[t1][i1 + 2][i2 + 2][i3];
              float temp590 = temp129*u[t1][i1 − 1][i2 + 2][i3] − temp132*u[t1][
i1 + 1][i2 + 2][i3] − temp136*u[t1][i1 + 3][i2 + 2][i3] + temp21*u[t1][i1 + 4][i
2 + 2][i3] + temp584 + temp588 − temp67*u[t1][i1 − 2][i2 + 2][i3];
              float temp591 = temp12*u[t1][i1 + 4][i2][i3];
              float temp593 = temp21*u[t1][i1 + 5][i2][i3];
              float temp594 = temp21*u[t1][i1 − 1][i2][i3] − 3.0F/4.0F*temp536 +
 temp543 + temp579 + (3.0F/20.0F)*temp591 − temp593;
              float temp595 = (7.0F/12.0F)*temp534;
              float temp599 = temp129*u[t1][i1 + 2][i2 − 1][i3] − temp132*u[t1][
i1 + 2][i2 + 1][i3] − temp136*u[t1][i1 + 2][i2 + 3][i3] + temp21*u[t1][i1 + 2][i
2 + 4][i3] + temp588 + temp595 − temp67*u[t1][i1 + 2][i2 − 2][i3];
              float temp600 = (1.0F/60.0F)*temp526;
              float temp601 = −temp600;
              float temp604 = temp12*u[t1][i1][i2 − 5][i3];
              float temp605 = temp12*u[t1][i1][i2 − 4][i3];
              float temp606 = (3.0F/20.0F)*temp516;
              float temp607 = temp21*u[t1][i1][i2 − 6][i3] − temp554 + temp601 −
 3.0F/20.0F*temp604 + (3.0F/4.0F)*temp605 + temp606;
              float temp608 = (7.0F/12.0F)*temp553;
              float temp614 = temp129*u[t1][i1 − 1][i2 − 3][i3] − temp132*u[t1][
i1 + 1][i2 − 3][i3] + temp134*u[t1][i1 + 2][i2 − 3][i3] − temp136*u[t1][i1 + 3][
i2 − 3][i3] + temp21*u[t1][i1 + 4][i2 − 3][i3] + temp608 − temp67*u[t1][i1 − 2][
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i2 − 3][i3];
              float temp617 = temp12*u[t1][i1 − 5][i2][i3];
              float temp618 = temp12*u[t1][i1 − 4][i2][i3];
              float temp619 = (3.0F/20.0F)*temp530;
              float temp620 = temp21*u[t1][i1 − 6][i2][i3] − temp568 + temp601 −
 3.0F/20.0F*temp617 + (3.0F/4.0F)*temp618 + temp619;
              float temp621 = (7.0F/12.0F)*temp567;
              float temp627 = temp129*u[t1][i1 − 3][i2 − 1][i3] − temp132*u[t1][
i1 − 3][i2 + 1][i3] + temp134*u[t1][i1 − 3][i2 + 2][i3] − temp136*u[t1][i1 − 3][
i2 + 3][i3] + temp21*u[t1][i1 − 3][i2 + 4][i3] + temp621 − temp67*u[t1][i1 − 3][
i2 − 2][i3];
              float temp628 = (3.0F/4.0F)*temp522;
              float temp629 = temp12*u[t1][i1][i2 + 5][i3];
              float temp630 = temp21*u[t1][i1][i2 + 6][i3];
              float temp631 = −temp555 − 3.0F/4.0F*temp580 + temp600 + temp628 +
 (3.0F/20.0F)*temp629 − temp630;
              float temp634 = −temp136*u[t1][i1 + 3][i2 + 3][i3];
              float temp635 = temp129*u[t1][i1 − 1][i2 + 3][i3] − temp132*u[t1][
i1 + 1][i2 + 3][i3] + temp134*u[t1][i1 + 2][i2 + 3][i3] + temp21*u[t1][i1 + 4][i
2 + 3][i3] + (7.0F/12.0F)*temp546 + temp634 − temp67*u[t1][i1 − 2][i2 + 3][i3];
              float temp636 = (3.0F/4.0F)*temp534;
              float temp637 = temp12*u[t1][i1 + 5][i2][i3];
              float temp638 = temp21*u[t1][i1 + 6][i2][i3];
              float temp639 = −temp569 − 3.0F/4.0F*temp591 + temp600 + temp636 +
 (3.0F/20.0F)*temp637 − temp638;
              float temp640 = (7.0F/12.0F)*temp536;
              float temp643 = temp129*u[t1][i1 + 3][i2 − 1][i3] − temp132*u[t1][
i1 + 3][i2 + 1][i3] + temp134*u[t1][i1 + 3][i2 + 2][i3] + temp21*u[t1][i1 + 3][i
2 + 4][i3] + temp634 + temp640 − temp67*u[t1][i1 + 3][i2 − 2][i3];
              float temp644 = temp21*u[t1][i1][i2 + 1][i3];
              float temp645 = temp21*u[t1][i1][i2 − 5][i3] − temp517 + (3.0F/4.0

Oct 25, 16 15:19 Page 57/116tti_3d_so6.txt

F)*temp553 + temp578 − 3.0F/20.0F*temp605 − temp644;
              float temp646 = (7.0F/12.0F)*temp514;
              float temp648 = −temp67*u[t1][i1 − 2][i2 − 2][i3];
              float temp650 = temp129*u[t1][i1 − 1][i2 − 2][i3] − temp132*u[t1][
i1 + 1][i2 − 2][i3] + temp134*u[t1][i1 + 2][i2 − 2][i3] − temp136*u[t1][i1 + 3][
i2 − 2][i3] + temp21*u[t1][i1 + 4][i2 − 2][i3] + temp646 + temp648;
              float temp651 = temp21*u[t1][i1 + 1][i2][i3];
              float temp652 = temp21*u[t1][i1 − 5][i2][i3] − temp542 + (3.0F/4.0
F)*temp567 + temp578 − 3.0F/20.0F*temp618 − temp651;
              float temp653 = (7.0F/12.0F)*temp541;
              float temp655 = temp129*u[t1][i1 − 2][i2 − 1][i3] − temp132*u[t1][
i1 − 2][i2 + 1][i3] + temp134*u[t1][i1 − 2][i2 + 2][i3] − temp136*u[t1][i1 − 2][
i2 + 3][i3] + temp21*u[t1][i1 − 2][i2 + 4][i3] + temp648 + temp653;
              float temp656 = temp21*u[t1][i1][i2 − 2][i3] + (3.0F/20.0F)*temp54
6 − temp548 + temp550 − temp606 − temp628;
              float temp657 = (7.0F/12.0F)*temp519;
              float temp659 = −temp132*u[t1][i1 + 1][i2 + 1][i3];
              float temp660 = temp129*u[t1][i1 − 1][i2 + 1][i3] + temp134*u[t1][
i1 + 2][i2 + 1][i3] − temp136*u[t1][i1 + 3][i2 + 1][i3] + temp21*u[t1][i1 + 4][i
2 + 1][i3] + temp657 + temp659 − temp67*u[t1][i1 − 2][i2 + 1][i3];
              float temp661 = temp21*u[t1][i1 − 2][i2][i3] + (3.0F/20.0F)*temp53
6 − temp538 + temp550 − temp619 − temp636;
              float temp662 = (7.0F/12.0F)*temp532;
              float temp663 = temp129*u[t1][i1 + 1][i2 − 1][i3] + temp134*u[t1][
i1 + 1][i2 + 2][i3] − temp136*u[t1][i1 + 1][i2 + 3][i3] + temp21*u[t1][i1 + 1][i
2 + 4][i3] + temp659 + temp662 − temp67*u[t1][i1 + 1][i2 − 2][i3];
              float temp664 = −temp116*u[t1][i1 − 4][i2 − 2][i3] + temp116*u[t1]
[i1 − 4][i2 + 2][i3] + temp118*u[t1][i1 − 4][i2 − 1][i3] − temp118*u[t1][i1 − 4]
[i2 + 1][i3] + temp21*u[t1][i1 − 4][i2 − 3][i3] − temp21*u[t1][i1 − 4][i2 + 3][i
3];
              float temp665 = −2.0F/15.0F*temp530 + (1.0F/2.0F)*temp541 − 4.0F/3

Oct 25, 16 15:19 Page 58/116tti_3d_so6.txt
.0F*temp567 + temp600 + (2.0F/5.0F)*temp617 + (7.0F/12.0F)*temp618 − temp67*u[t1
][i1 − 6][i2][i3];
              float temp666 = −temp116*u[t1][i1 − 2][i2 − 4][i3] + temp116*u[t1]
[i1 + 2][i2 − 4][i3] + temp118*u[t1][i1 − 1][i2 − 4][i3] − temp118*u[t1][i1 + 1]
[i2 − 4][i3] + temp21*u[t1][i1 − 3][i2 − 4][i3] − temp21*u[t1][i1 + 3][i2 − 4][i
3];
              float temp667 = (7.0F/12.0F)*temp605;
              float temp668 = (1.0F/2.0F)*temp514 − 2.0F/15.0F*temp516 − 4.0F/3.
0F*temp553 + temp600 + (2.0F/5.0F)*temp604 + temp667 − temp67*u[t1][i1][i2 − 6][
i3];
              float temp669 = temp21*u[t1][i1 − 3][i2 − 3][i3];
              float temp670 = −temp116*u[t1][i1 − 3][i2 − 2][i3] + temp116*u[t1]
[i1 − 3][i2 + 2][i3] + temp118*u[t1][i1 − 3][i2 − 1][i3] − temp118*u[t1][i1 − 3]
[i2 + 1][i3] − temp21*u[t1][i1 − 3][i2 + 3][i3] + temp669;
              float temp671 = −2.0F/15.0F*temp526;
              float temp672 = (1.0F/2.0F)*temp530 − 4.0F/3.0F*temp541 + (2.0F/5.
0F)*temp618 + temp621 + temp651 − temp67*u[t1][i1 − 5][i2][i3] + temp671;
              float temp673 = −temp116*u[t1][i1 − 2][i2 − 3][i3] + temp116*u[t1]
[i1 + 2][i2 − 3][i3] + temp118*u[t1][i1 − 1][i2 − 3][i3] − temp118*u[t1][i1 + 1]
[i2 − 3][i3] − temp21*u[t1][i1 + 3][i2 − 3][i3] + temp669;
              float temp674 = −4.0F/3.0F*temp514 + (1.0F/2.0F)*temp516 + (2.0F/5
.0F)*temp605 + temp608 + temp644 − temp67*u[t1][i1][i2 − 5][i3] + temp671;
              float temp675 = −temp116*u[t1][i1 − 2][i2 − 2][i3];
              float temp676 = temp116*u[t1][i1 + 2][i2 − 2][i3];
              float temp677 = temp118*u[t1][i1 − 1][i2 − 2][i3] − temp118*u[t1][
i1 + 1][i2 − 2][i3] + temp21*u[t1][i1 − 3][i2 − 2][i3] − temp21*u[t1][i1 + 3][i2
 − 2][i3] + temp675 + temp676;
              float temp678 = (1.0F/2.0F)*temp526;
              float temp679 = −4.0F/3.0F*temp516 − 2.0F/15.0F*temp519 + (2.0F/5.
0F)*temp553 + temp556 + temp646 − temp67*u[t1][i1][i2 − 4][i3] + temp678;
              float temp680 = temp118*u[t1][i1 − 1][i2 − 1][i3];
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              float temp681 = temp118*u[t1][i1 + 1][i2 − 1][i3];
              float temp682 = −temp116*u[t1][i1 − 2][i2 − 1][i3] + temp116*u[t1]
[i1 + 2][i2 − 1][i3] + temp21*u[t1][i1 − 3][i2 − 1][i3] − temp21*u[t1][i1 + 3][i
2 − 1][i3] + temp680 − temp681;
              float temp683 = −4.0F/3.0F*temp526;
              float temp684 = (2.0F/5.0F)*temp514 + (1.0F/2.0F)*temp519 − 2.0F/1
5.0F*temp522 + temp524 + temp558 − temp67*u[t1][i1][i2 − 3][i3] + temp683;
              float temp685 = temp118*u[t1][i1 − 1][i2 + 1][i3];
              float temp686 = −temp118*u[t1][i1 + 1][i2 + 1][i3];
              float temp687 = −temp116*u[t1][i1 − 2][i2 + 1][i3] + temp116*u[t1]
[i1 + 2][i2 + 1][i3] + temp21*u[t1][i1 − 3][i2 + 1][i3] − temp21*u[t1][i1 + 3][i
2 + 1][i3] + temp685 + temp686;
              float temp688 = (2.0F/5.0F)*temp526;
              float temp689 = −4.0F/3.0F*temp522 + (1.0F/2.0F)*temp546 − 2.0F/15
.0F*temp580 + temp582 + temp657 − temp67*u[t1][i1][i2 − 1][i3] + temp688;
              float temp690 = temp116*u[t1][i1 − 2][i2 + 2][i3];
              float temp691 = temp116*u[t1][i1 + 2][i2 + 2][i3];
              float temp692 = temp118*u[t1][i1 − 1][i2 + 2][i3] − temp118*u[t1][
i1 + 1][i2 + 2][i3] + temp21*u[t1][i1 − 3][i2 + 2][i3] − temp21*u[t1][i1 + 3][i2
 + 2][i3] − temp690 + temp691;
              float temp693 = −1.0F/30.0F*temp526;
              float temp694 = (2.0F/5.0F)*temp519 − 4.0F/3.0F*temp546 + (1.0F/2.
0F)*temp580 + temp584 − 2.0F/15.0F*temp629 + temp630 + temp693;
              float temp695 = temp118*u[t1][i1 − 2][i2 − 1][i3] − temp118*u[t1][
i1 − 2][i2 + 1][i3] + temp21*u[t1][i1 − 2][i2 − 3][i3] − temp21*u[t1][i1 − 2][i2
 + 3][i3] + temp675 + temp690;
              float temp696 = −4.0F/3.0F*temp530 − 2.0F/15.0F*temp532 + (2.0F/5.
0F)*temp567 + temp570 + temp653 − temp67*u[t1][i1 − 4][i2][i3] + temp678;
              float temp697 = −temp116*u[t1][i1 − 1][i2 − 2][i3] + temp116*u[t1]
[i1 − 1][i2 + 2][i3] + temp21*u[t1][i1 − 1][i2 − 3][i3] − temp21*u[t1][i1 − 1][i
2 + 3][i3] + temp680 − temp685;
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              float temp698 = (1.0F/2.0F)*temp532 − 2.0F/15.0F*temp534 + (2.0F/5
.0F)*temp541 + temp544 + temp572 − temp67*u[t1][i1 − 3][i2][i3] + temp683;
              float temp699 = −temp116*u[t1][i1 + 1][i2 − 2][i3] + temp116*u[t1]
[i1 + 1][i2 + 2][i3] + temp21*u[t1][i1 + 1][i2 − 3][i3] − temp21*u[t1][i1 + 1][i
2 + 3][i3] + temp681 + temp686;
              float temp700 = −4.0F/3.0F*temp534 + (1.0F/2.0F)*temp536 − 2.0F/15
.0F*temp591 + temp593 + temp662 − temp67*u[t1][i1 − 1][i2][i3] + temp688;
              float temp701 = temp118*u[t1][i1 + 2][i2 − 1][i3] − temp118*u[t1][
i1 + 2][i2 + 1][i3] + temp21*u[t1][i1 + 2][i2 − 3][i3] − temp21*u[t1][i1 + 2][i2
 + 3][i3] − temp676 + temp691;
              float temp702 = (2.0F/5.0F)*temp532 − 4.0F/3.0F*temp536 + (1.0F/2.
0F)*temp591 + temp595 − 2.0F/15.0F*temp637 + temp638 + temp693;
              float temp703 = temp12*u[t1][i1][i2][i3 − 3];
              float temp704 = temp12*u[t1][i1][i2][i3 − 2];
              float temp705 = temp12*u[t1][i1][i2][i3 − 1];
              float temp706 = (3.0F/4.0F)*temp705;
              float temp707 = temp12*u[t1][i1][i2][i3 + 1];
              float temp708 = (3.0F/4.0F)*temp707;
              float temp709 = temp12*u[t1][i1][i2][i3 + 2];
              float temp710 = temp12*u[t1][i1][i2][i3 + 3];
              float temp711 = (1.0F/60.0F)*temp710;
              float temp712 = temp20*temp42;
              float temp713 = temp19*temp20;
              float temp714 = temp12*u[t1][i1][i2][i3 + 4];
              float temp715 = (1.0F/60.0F)*temp714;
              float temp716 = 2.91666666666667e−1F*temp12*(−temp16*(temp527 − 1.
0F/30.0F*temp704 + (2.0F/5.0F)*temp705 − 4.0F/3.0F*temp707 + (1.0F/2.0F)*temp709
 − 2.0F/15.0F*temp710 + temp715) + temp545*temp713 + temp549*temp712);
              float temp717 = temp12*u[t1][i1][i2][i3 − 4];
              float temp718 = (3.0F/4.0F)*temp704;
              float temp719 = (3.0F/20.0F)*temp707;
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              float temp720 = (1.0F/60.0F)*temp709;
              float temp721 = temp102*temp112;
              float temp725 = temp118*u[t1][i1][i2 − 1][i3 − 1];
              float temp727 = temp118*u[t1][i1][i2 + 1][i3 − 1];
              float temp730 = temp102*temp125;
              float temp731 = (7.0F/12.0F)*temp705;
              float temp734 = temp129*u[t1][i1 − 1][i2][i3 − 1];
              float temp738 = temp12*u[t1][i1][i2][i3 + 5];
              float temp739 = (1.0F/60.0F)*temp738;
              float temp740 = temp140*temp148;
              float temp743 = temp116*u[t1][i1][i2 − 2][i3 + 2];
              float temp747 = temp116*u[t1][i1][i2 + 2][i3 + 2];
              float temp749 = temp140*temp159;
              float temp750 = (7.0F/12.0F)*temp709;
              float temp755 = temp134*u[t1][i1 + 2][i2][i3 + 2];
              float temp757 = temp12*u[t1][i1][i2][i3 − 6];
              float temp758 = temp12*u[t1][i1][i2][i3 − 5];
              float temp759 = (3.0F/20.0F)*temp705;
              float temp760 = temp170*temp181;
              float temp761 = temp21*u[t1][i1][i2 − 3][i3 − 3];
              float temp767 = temp21*u[t1][i1][i2 + 3][i3 − 3];
              float temp768 = temp170*temp191;
              float temp769 = (7.0F/12.0F)*temp703;
              float temp775 = (3.0F/4.0F)*temp709;
              float temp776 = temp21*u[t1][i1][i2][i3 + 6];
              float temp778 = temp21*u[t1][i1][i2 − 3][i3 + 3];
              float temp783 = −temp21*u[t1][i1][i2 + 3][i3 + 3];
              float temp788 = −temp136*u[t1][i1 + 3][i2][i3 + 3];
              float temp789 = (1.0F/60.0F)*temp707;
              float temp790 = temp222*temp225;
              float temp793 = −temp116*u[t1][i1][i2 − 2][i3 − 2];
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              float temp797 = temp116*u[t1][i1][i2 + 2][i3 − 2];
              float temp799 = temp222*temp236;
              float temp800 = (7.0F/12.0F)*temp704;
              float temp802 = −temp67*u[t1][i1 − 2][i2][i3 − 2];
              float temp807 = temp246*temp248;
              float temp811 = temp118*u[t1][i1][i2 − 1][i3 + 1];
              float temp813 = −temp118*u[t1][i1][i2 + 1][i3 + 1];
              float temp816 = temp246*temp259;
              float temp817 = (7.0F/12.0F)*temp707;
              float temp821 = −temp132*u[t1][i1 + 1][i2][i3 + 1];
              float temp824 = temp21*u[t1][i1 − 3][i2][i3 − 3];
              float temp830 = temp288*temp295;
              float temp831 = temp287*temp288;
              float temp832 = −temp116*u[t1][i1 − 2][i2][i3 − 2];
              float temp833 = temp116*u[t1][i1 − 2][i2][i3 + 2];
              float temp834 = temp312*temp315;
              float temp835 = temp311*temp312;
              float temp836 = temp118*u[t1][i1 − 1][i2][i3 − 1];
              float temp837 = temp118*u[t1][i1 − 1][i2][i3 + 1];
              float temp838 = temp334*temp337;
              float temp839 = temp333*temp334;
              float temp840 = temp118*u[t1][i1 + 1][i2][i3 − 1];
              float temp841 = −temp118*u[t1][i1 + 1][i2][i3 + 1];
              float temp842 = temp355*temp358;
              float temp843 = temp354*temp355;
              float temp844 = temp116*u[t1][i1 + 2][i2][i3 − 2];
              float temp845 = temp116*u[t1][i1 + 2][i2][i3 + 2];
              float temp846 = temp380*temp383;
              float temp847 = temp379*temp380;
              float temp848 = temp400*temp410;
              float temp849 = temp410*temp411;
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              float temp850 = temp417*temp425;
              float temp851 = temp425*temp426;
              float temp852 = temp432*temp443;
              float temp853 = temp443*temp444;
              float temp854 = temp460*temp465;
              float temp855 = temp465*temp466;
              float temp856 = temp472*temp476;
              float temp857 = temp476*temp477;
              float temp858 = (7.0F/12.0F)*temp717;
              float temp859 = −temp67*u[t1][i1][i2 − 2][i3 − 2];
              float temp860 = temp129*u[t1][i1][i2 − 1][i3 − 1];
              float temp861 = −temp132*u[t1][i1][i2 + 1][i3 + 1];
              float temp862 = temp134*u[t1][i1][i2 + 2][i3 + 2];
              float temp863 = −temp100*temp113*(−temp113*(temp551 − 3.0F/20.0F*t
emp703 + (1.0F/60.0F)*temp717 + temp718 + temp719 − temp720) + temp721*(−temp116
*u[t1][i1][i2 − 2][i3 − 1] + temp116*u[t1][i1][i2 + 2][i3 − 1] + temp21*u[t1][i1
][i2 − 3][i3 − 1] − temp21*u[t1][i1][i2 + 3][i3 − 1] + temp725 − temp727) + temp
730*(−temp132*u[t1][i1 + 1][i2][i3 − 1] + temp134*u[t1][i1 + 2][i2][i3 − 1] − te
mp136*u[t1][i1 + 3][i2][i3 − 1] + temp21*u[t1][i1 + 4][i2][i3 − 1] − temp67*u[t1
][i1 − 2][i2][i3 − 1] + temp731 + temp734)) + temp100*temp249*(−temp249*(temp550
 + (1.0F/60.0F)*temp704 + (3.0F/20.0F)*temp710 − temp715 − temp759 − temp775) + 
temp807*(−temp116*u[t1][i1][i2 − 2][i3 + 1] + temp116*u[t1][i1][i2 + 2][i3 + 1] 
+ temp21*u[t1][i1][i2 − 3][i3 + 1] − temp21*u[t1][i1][i2 + 3][i3 + 1] + temp811 
+ temp813) + temp816*(temp129*u[t1][i1 − 1][i2][i3 + 1] + temp134*u[t1][i1 + 2][
i2][i3 + 1] − temp136*u[t1][i1 + 3][i2][i3 + 1] + temp21*u[t1][i1 + 4][i2][i3 + 
1] − temp67*u[t1][i1 − 2][i2][i3 + 1] + temp817 + temp821)) + temp100*temp333*te
mp334*(−temp331*(−temp132*u[t1][i1 − 1][i2][i3 + 1] + temp134*u[t1][i1 − 1][i2][
i3 + 2] − temp136*u[t1][i1 − 1][i2][i3 + 3] + temp21*u[t1][i1 − 1][i2][i3 + 4] +
 temp572 − temp67*u[t1][i1 − 1][i2][i3 − 2] + temp734) + temp571*temp839 + temp5
77*temp838) + temp100*temp337*(−temp333*temp577 + temp337*temp571) − temp100*tem
p354*temp355*(−temp352*(temp129*u[t1][i1 + 1][i2][i3 − 1] + temp134*u[t1][i1 + 1
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][i2][i3 + 2] − temp136*u[t1][i1 + 1][i2][i3 + 3] + temp21*u[t1][i1 + 1][i2][i3 
+ 4] + temp662 − temp67*u[t1][i1 + 1][i2][i3 − 2] + temp821) + temp661*temp843 +
 temp663*temp842) − temp100*temp358*(−temp354*temp663 + temp358*temp661) + temp1
00*temp400*temp410*(−temp402*(−temp116*u[t1][i1][i2 − 1][i3 − 2] + temp116*u[t1]
[i1][i2 − 1][i3 + 2] + temp21*u[t1][i1][i2 − 1][i3 − 3] − temp21*u[t1][i1][i2 − 
1][i3 + 3] + temp725 − temp811) + temp557*temp848 + temp565*temp849) − temp100*t
emp411*(temp400*temp565 − temp411*temp557) − temp100*temp472*temp476*(−temp474*(
−temp116*u[t1][i1][i2 + 1][i3 − 2] + temp116*u[t1][i1][i2 + 1][i3 + 2] + temp21*
u[t1][i1][i2 + 1][i3 − 3] − temp21*u[t1][i1][i2 + 1][i3 + 3] + temp727 + temp813
) + temp656*temp856 + temp660*temp857) + temp100*temp477*(temp472*temp660 − temp
477*temp656) − temp113*temp329*(−temp113*(temp683 − 1.0F/30.0F*temp703 + (2.0F/5
.0F)*temp704 + (1.0F/2.0F)*temp707 − 2.0F/15.0F*temp709 + temp711 + temp731) + t
emp721*(−temp132*u[t1][i1][i2 + 1][i3 − 1] + temp134*u[t1][i1][i2 + 2][i3 − 1] −
 temp136*u[t1][i1][i2 + 3][i3 − 1] + temp21*u[t1][i1][i2 + 4][i3 − 1] − temp67*u
[t1][i1][i2 − 2][i3 − 1] + temp731 + temp860) + temp730*(−temp116*u[t1][i1 − 2][
i2][i3 − 1] + temp116*u[t1][i1 + 2][i2][i3 − 1] + temp21*u[t1][i1 − 3][i2][i3 − 
1] − temp21*u[t1][i1 + 3][i2][i3 − 1] + temp836 − temp840)) − temp13*temp19*temp
20*(−temp16*((1.0F/60.0F)*temp703 − 3.0F/20.0F*temp704 + temp706 − temp708 + (3.
0F/20.0F)*temp709 − temp711) + temp525*temp712 + temp539*temp713) + temp13*temp1
9*(−temp19*temp549 + temp42*temp545) − temp13*temp42*(−temp19*temp525 + temp42*t
emp539) − temp138*temp149*(−temp149*(temp579 + (1.0F/60.0F)*temp705 + temp708 − 
3.0F/4.0F*temp710 + (3.0F/20.0F)*temp714 − temp739) + temp740*(temp118*u[t1][i1]
[i2 − 1][i3 + 2] − temp118*u[t1][i1][i2 + 1][i3 + 2] + temp21*u[t1][i1][i2 − 3][
i3 + 2] − temp21*u[t1][i1][i2 + 3][i3 + 2] − temp743 + temp747) + temp749*(temp1
29*u[t1][i1 − 1][i2][i3 + 2] − temp132*u[t1][i1 + 1][i2][i3 + 2] − temp136*u[t1]
[i1 + 3][i2][i3 + 2] + temp21*u[t1][i1 + 4][i2][i3 + 2] − temp67*u[t1][i1 − 2][i
2][i3 + 2] + temp750 + temp755)) + temp138*temp226*(−temp226*(temp578 + (3.0F/4.
0F)*temp703 − temp706 − 3.0F/20.0F*temp717 + (1.0F/60.0F)*temp758 − temp789) + t
emp790*(temp118*u[t1][i1][i2 − 1][i3 − 2] − temp118*u[t1][i1][i2 + 1][i3 − 2] + 
temp21*u[t1][i1][i2 − 3][i3 − 2] − temp21*u[t1][i1][i2 + 3][i3 − 2] + temp793 + 
temp797) + temp799*(temp129*u[t1][i1 − 1][i2][i3 − 2] − temp132*u[t1][i1 + 1][i2
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][i3 − 2] + temp134*u[t1][i1 + 2][i2][i3 − 2] − temp136*u[t1][i1 + 3][i2][i3 − 2
] + temp21*u[t1][i1 + 4][i2][i3 − 2] + temp800 + temp802)) − temp138*temp311*tem
p312*(−temp309*(temp129*u[t1][i1 − 2][i2][i3 − 1] − temp132*u[t1][i1 − 2][i2][i3
 + 1] + temp134*u[t1][i1 − 2][i2][i3 + 2] − temp136*u[t1][i1 − 2][i2][i3 + 3] + 
temp21*u[t1][i1 − 2][i2][i3 + 4] + temp653 + temp802) + temp652*temp835 + temp65
5*temp834) − temp138*temp315*(−temp311*temp655 + temp315*temp652) + temp138*temp
379*temp380*(−temp377*(temp129*u[t1][i1 + 2][i2][i3 − 1] − temp132*u[t1][i1 + 2]
[i2][i3 + 1] − temp136*u[t1][i1 + 2][i2][i3 + 3] + temp21*u[t1][i1 + 2][i2][i3 +
 4] + temp595 − temp67*u[t1][i1 + 2][i2][i3 − 2] + temp755) + temp594*temp847 + 
temp599*temp846) + temp138*temp383*(−temp379*temp599 + temp383*temp594) + temp13
8*temp417*temp425*(−temp419*(temp118*u[t1][i1][i2 + 2][i3 − 1] − temp118*u[t1][i
1][i2 + 2][i3 + 1] + temp21*u[t1][i1][i2 + 2][i3 − 3] − temp21*u[t1][i1][i2 + 2]
[i3 + 3] + temp747 − temp797) + temp583*temp850 + temp590*temp851) − temp138*tem
p426*(temp417*temp590 − temp426*temp583) − temp138*temp460*temp465*(−temp462*(te
mp118*u[t1][i1][i2 − 2][i3 − 1] − temp118*u[t1][i1][i2 − 2][i3 + 1] + temp21*u[t
1][i1][i2 − 2][i3 − 3] − temp21*u[t1][i1][i2 − 2][i3 + 3] + temp743 + temp793) +
 temp645*temp854 + temp650*temp855) + temp138*temp466*(temp460*temp650 − temp466
*temp645) − temp149*temp375*(−temp149*(temp693 + (2.0F/5.0F)*temp707 − 4.0F/3.0F
*temp710 + (1.0F/2.0F)*temp714 − 2.0F/15.0F*temp738 + temp750 + temp776) + temp7
40*(temp129*u[t1][i1][i2 − 1][i3 + 2] − temp132*u[t1][i1][i2 + 1][i3 + 2] − temp
136*u[t1][i1][i2 + 3][i3 + 2] + temp21*u[t1][i1][i2 + 4][i3 + 2] − temp67*u[t1][
i1][i2 − 2][i3 + 2] + temp750 + temp862) + temp749*(temp118*u[t1][i1 − 1][i2][i3
 + 2] − temp118*u[t1][i1 + 1][i2][i3 + 2] + temp21*u[t1][i1 − 3][i2][i3 + 2] − t
emp21*u[t1][i1 + 3][i2][i3 + 2] − temp833 + temp845)) + temp16*temp716 − temp168
*temp182*(−temp182*(temp601 + (3.0F/4.0F)*temp717 − temp718 + (1.0F/60.0F)*temp7
57 − 3.0F/20.0F*temp758 + temp759) + temp760*(−temp116*u[t1][i1][i2 − 2][i3 − 3]
 + temp116*u[t1][i1][i2 + 2][i3 − 3] + temp118*u[t1][i1][i2 − 1][i3 − 3] − temp1
18*u[t1][i1][i2 + 1][i3 − 3] + temp761 − temp767) + temp768*(temp129*u[t1][i1 − 
1][i2][i3 − 3] − temp132*u[t1][i1 + 1][i2][i3 − 3] + temp134*u[t1][i1 + 2][i2][i
3 − 3] − temp136*u[t1][i1 + 3][i2][i3 − 3] + temp21*u[t1][i1 + 4][i2][i3 − 3] − 
temp67*u[t1][i1 − 2][i2][i3 − 3] + temp769)) + temp168*temp207*(temp200*temp206*
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(−temp116*u[t1][i1][i2 − 2][i3 + 3] + temp116*u[t1][i1][i2 + 2][i3 + 3] + temp11
8*u[t1][i1][i2 − 1][i3 + 3] − temp118*u[t1][i1][i2 + 1][i3 + 3] + temp778 + temp
783) + temp200*temp215*(temp129*u[t1][i1 − 1][i2][i3 + 3] − temp132*u[t1][i1 + 1
][i2][i3 + 3] + temp134*u[t1][i1 + 2][i2][i3 + 3] + temp21*u[t1][i1 + 4][i2][i3 
+ 3] − temp67*u[t1][i1 − 2][i2][i3 + 3] + (7.0F/12.0F)*temp710 + temp788) − temp
207*(temp600 − 3.0F/4.0F*temp714 − temp719 + (3.0F/20.0F)*temp738 + temp775 − te
mp776)) − temp168*temp272*temp273*(−temp270*(−temp116*u[t1][i1 − 4][i2][i3 − 2] 
+ temp116*u[t1][i1 − 4][i2][i3 + 2] + temp118*u[t1][i1 − 4][i2][i3 − 1] − temp11
8*u[t1][i1 − 4][i2][i3 + 1] + temp21*u[t1][i1 − 4][i2][i3 − 3] − temp21*u[t1][i1
 − 4][i2][i3 + 3]) + temp272*temp273*temp665 + temp273*temp274*temp664) − temp16
8*temp274*(−temp272*temp664 + temp274*temp665) + temp168*temp287*temp288*(−temp2
85*(temp129*u[t1][i1 − 3][i2][i3 − 1] − temp132*u[t1][i1 − 3][i2][i3 + 1] + temp
134*u[t1][i1 − 3][i2][i3 + 2] − temp136*u[t1][i1 − 3][i2][i3 + 3] + temp21*u[t1]
[i1 − 3][i2][i3 + 4] + temp621 − temp67*u[t1][i1 − 3][i2][i3 − 2]) + temp620*tem
p831 + temp627*temp830) + temp168*temp295*(−temp287*temp627 + temp295*temp620) +
 temp168*temp432*temp443*(−temp434*(−temp116*u[t1][i1][i2 − 3][i3 − 2] + temp116
*u[t1][i1][i2 − 3][i3 + 2] + temp118*u[t1][i1][i2 − 3][i3 − 1] − temp118*u[t1][i
1][i2 − 3][i3 + 1] + temp761 − temp778) + temp607*temp852 + temp614*temp853) − t
emp168*temp444*(temp432*temp614 − temp444*temp607) − temp168*temp449*temp456*(te
mp449*temp456*temp631 − temp451*(−temp116*u[t1][i1][i2 + 3][i3 − 2] + temp116*u[
t1][i1][i2 + 3][i3 + 2] + temp118*u[t1][i1][i2 + 3][i3 − 1] − temp118*u[t1][i1][
i2 + 3][i3 + 1] + temp767 + temp783) + temp456*temp457*temp635) + temp168*temp45
7*(temp449*temp635 − temp457*temp631) + temp168*temp485*(temp483*temp487*(−temp1
16*u[t1][i1 − 2][i2][i3 − 4] + temp116*u[t1][i1 + 2][i2][i3 − 4] + temp118*u[t1]
[i1 − 1][i2][i3 − 4] − temp118*u[t1][i1 + 1][i2][i3 − 4] + temp21*u[t1][i1 − 3][
i2][i3 − 4] − temp21*u[t1][i1 + 3][i2][i3 − 4]) + temp483*temp488*(temp129*u[t1]
[i1][i2 − 1][i3 − 4] − temp132*u[t1][i1][i2 + 1][i3 − 4] + temp134*u[t1][i1][i2 
+ 2][i3 − 4] − temp136*u[t1][i1][i2 + 3][i3 − 4] + temp21*u[t1][i1][i2 + 4][i3 −
 4] − temp67*u[t1][i1][i2 − 2][i3 − 4] + temp858) − temp485*(temp600 − 4.0F/3.0F
*temp703 + (1.0F/2.0F)*temp704 − 2.0F/15.0F*temp705 − 1.0F/30.0F*temp757 + (2.0F
/5.0F)*temp758 + temp858)) − temp168*temp499*temp501*(−temp497*(temp129*u[t1][i1
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 + 3][i2][i3 − 1] − temp132*u[t1][i1 + 3][i2][i3 + 1] + temp134*u[t1][i1 + 3][i2
][i3 + 2] + temp21*u[t1][i1 + 3][i2][i3 + 4] + temp640 − temp67*u[t1][i1 + 3][i2
][i3 − 2] + temp788) + temp499*temp501*temp639 + temp501*temp503*temp643) − temp
168*temp503*(−temp499*temp643 + temp503*temp639) − temp168*temp505*temp510*(temp
505*temp510*temp668 − temp507*(temp129*u[t1][i1][i2 − 4][i3 − 1] − temp132*u[t1]
[i1][i2 − 4][i3 + 1] + temp134*u[t1][i1][i2 − 4][i3 + 2] − temp136*u[t1][i1][i2 
− 4][i3 + 3] + temp21*u[t1][i1][i2 − 4][i3 + 4] + temp667 − temp67*u[t1][i1][i2 
− 4][i3 − 2]) + temp508*temp510*temp666) + temp168*temp508*(temp505*temp666 − te
mp508*temp668) − temp182*temp283*(−temp182*(temp671 − 4.0F/3.0F*temp704 + (1.0F/
2.0F)*temp705 + (2.0F/5.0F)*temp717 − 1.0F/30.0F*temp758 + temp769 + temp789) + 
temp760*(temp129*u[t1][i1][i2 − 1][i3 − 3] − temp132*u[t1][i1][i2 + 1][i3 − 3] +
 temp134*u[t1][i1][i2 + 2][i3 − 3] − temp136*u[t1][i1][i2 + 3][i3 − 3] + temp21*
u[t1][i1][i2 + 4][i3 − 3] − temp67*u[t1][i1][i2 − 2][i3 − 3] + temp769) + temp76
8*(−temp116*u[t1][i1 − 2][i2][i3 − 3] + temp116*u[t1][i1 + 2][i2][i3 − 3] + temp
118*u[t1][i1 − 1][i2][i3 − 3] − temp118*u[t1][i1 + 1][i2][i3 − 3] − temp21*u[t1]
[i1 + 3][i2][i3 − 3] + temp824)) + temp226*temp307*(−temp226*(temp678 + (2.0F/5.
0F)*temp703 − 4.0F/3.0F*temp705 − 2.0F/15.0F*temp707 − 1.0F/30.0F*temp717 + temp
720 + temp800) + temp790*(temp129*u[t1][i1][i2 − 1][i3 − 2] − temp132*u[t1][i1][
i2 + 1][i3 − 2] + temp134*u[t1][i1][i2 + 2][i3 − 2] − temp136*u[t1][i1][i2 + 3][
i3 − 2] + temp21*u[t1][i1][i2 + 4][i3 − 2] + temp800 + temp859) + temp799*(temp1
18*u[t1][i1 − 1][i2][i3 − 2] − temp118*u[t1][i1 + 1][i2][i3 − 2] + temp21*u[t1][
i1 − 3][i2][i3 − 2] − temp21*u[t1][i1 + 3][i2][i3 − 2] + temp832 + temp844)) + t
emp249*temp350*(−temp249*(temp688 − 1.0F/30.0F*temp705 − 4.0F/3.0F*temp709 + (1.
0F/2.0F)*temp710 − 2.0F/15.0F*temp714 + temp739 + temp817) + temp807*(temp129*u[
t1][i1][i2 − 1][i3 + 1] + temp134*u[t1][i1][i2 + 2][i3 + 1] − temp136*u[t1][i1][
i2 + 3][i3 + 1] + temp21*u[t1][i1][i2 + 4][i3 + 1] − temp67*u[t1][i1][i2 − 2][i3
 + 1] + temp817 + temp861) + temp816*(−temp116*u[t1][i1 − 2][i2][i3 + 1] + temp1
16*u[t1][i1 + 2][i2][i3 + 1] + temp21*u[t1][i1 − 3][i2][i3 + 1] − temp21*u[t1][i
1 + 3][i2][i3 + 1] + temp837 + temp841)) + temp283*temp287*temp288*(−temp285*(−t
emp116*u[t1][i1 − 3][i2][i3 − 2] + temp116*u[t1][i1 − 3][i2][i3 + 2] + temp118*u
[t1][i1 − 3][i2][i3 − 1] − temp118*u[t1][i1 − 3][i2][i3 + 1] − temp21*u[t1][i1 −
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 3][i2][i3 + 3] + temp824) + temp670*temp830 + temp672*temp831) + temp283*temp29
5*(−temp287*temp670 + temp295*temp672) + temp283*temp432*temp443*(−temp434*(temp
129*u[t1][i1][i2 − 3][i3 − 1] − temp132*u[t1][i1][i2 − 3][i3 + 1] + temp134*u[t1
][i1][i2 − 3][i3 + 2] − temp136*u[t1][i1][i2 − 3][i3 + 3] + temp21*u[t1][i1][i2 
− 3][i3 + 4] + temp608 − temp67*u[t1][i1][i2 − 3][i3 − 2]) + temp673*temp853 + t
emp674*temp852) − temp283*temp444*(temp432*temp673 − temp444*temp674) − temp307*
temp311*temp312*(−temp309*(temp118*u[t1][i1 − 2][i2][i3 − 1] − temp118*u[t1][i1 
− 2][i2][i3 + 1] + temp21*u[t1][i1 − 2][i2][i3 − 3] − temp21*u[t1][i1 − 2][i2][i
3 + 3] + temp832 + temp833) + temp695*temp834 + temp696*temp835) − temp307*temp3
15*(−temp311*temp695 + temp315*temp696) − temp307*temp460*temp465*(−temp462*(tem
p129*u[t1][i1][i2 − 2][i3 − 1] − temp132*u[t1][i1][i2 − 2][i3 + 1] + temp134*u[t
1][i1][i2 − 2][i3 + 2] − temp136*u[t1][i1][i2 − 2][i3 + 3] + temp21*u[t1][i1][i2
 − 2][i3 + 4] + temp646 + temp859) + temp677*temp855 + temp679*temp854) + temp30
7*temp466*(temp460*temp677 − temp466*temp679) + temp329*temp333*temp334*(−temp33
1*(−temp116*u[t1][i1 − 1][i2][i3 − 2] + temp116*u[t1][i1 − 1][i2][i3 + 2] + temp
21*u[t1][i1 − 1][i2][i3 − 3] − temp21*u[t1][i1 − 1][i2][i3 + 3] + temp836 − temp
837) + temp697*temp838 + temp698*temp839) + temp329*temp337*(−temp333*temp697 + 
temp337*temp698) + temp329*temp400*temp410*(−temp402*(−temp132*u[t1][i1][i2 − 1]
[i3 + 1] + temp134*u[t1][i1][i2 − 1][i3 + 2] − temp136*u[t1][i1][i2 − 1][i3 + 3]
 + temp21*u[t1][i1][i2 − 1][i3 + 4] + temp558 − temp67*u[t1][i1][i2 − 1][i3 − 2]
 + temp860) + temp682*temp849 + temp684*temp848) − temp329*temp411*(temp400*temp
682 − temp411*temp684) − temp350*temp354*temp355*(−temp352*(−temp116*u[t1][i1 + 
1][i2][i3 − 2] + temp116*u[t1][i1 + 1][i2][i3 + 2] + temp21*u[t1][i1 + 1][i2][i3
 − 3] − temp21*u[t1][i1 + 1][i2][i3 + 3] + temp840 + temp841) + temp699*temp842 
+ temp700*temp843) − temp350*temp358*(−temp354*temp699 + temp358*temp700) − temp
350*temp472*temp476*(−temp474*(temp129*u[t1][i1][i2 + 1][i3 − 1] + temp134*u[t1]
[i1][i2 + 1][i3 + 2] − temp136*u[t1][i1][i2 + 1][i3 + 3] + temp21*u[t1][i1][i2 +
 1][i3 + 4] + temp657 − temp67*u[t1][i1][i2 + 1][i3 − 2] + temp861) + temp687*te
mp857 + temp689*temp856) + temp350*temp477*(temp472*temp687 − temp477*temp689) +
 temp375*temp379*temp380*(−temp377*(temp118*u[t1][i1 + 2][i2][i3 − 1] − temp118*
u[t1][i1 + 2][i2][i3 + 1] + temp21*u[t1][i1 + 2][i2][i3 − 3] − temp21*u[t1][i1 +
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 2][i2][i3 + 3] − temp844 + temp845) + temp701*temp846 + temp702*temp847) + temp
375*temp383*(−temp379*temp701 + temp383*temp702) + temp375*temp417*temp425*(−tem
p419*(temp129*u[t1][i1][i2 + 2][i3 − 1] − temp132*u[t1][i1][i2 + 2][i3 + 1] − te
mp136*u[t1][i1][i2 + 2][i3 + 3] + temp21*u[t1][i1][i2 + 2][i3 + 4] + temp584 − t
emp67*u[t1][i1][i2 + 2][i3 − 2] + temp862) + temp692*temp851 + temp694*temp850) 
− temp375*temp426*(temp417*temp692 − temp426*temp694) − temp712*temp716;
              u[t2][i1][i2][i3] = temp4*(temp10*(temp511*delta[i1][i2][i3] + tem
p863*epsilon[i1][i2][i3]) + temp5*u[t1][i1][i2][i3] + temp9*u[t0][i1][i2][i3]);
              v[t2][i1][i2][i3] = temp4*(temp10*(temp511 + temp863*delta[i1][i2]
[i3]) + temp5*v[t1][i1][i2][i3] + temp9*v[t0][i1][i2][i3]);
            }
          }
        #pragma omp for schedule(static)
        for (int i1 = 6; i1<64; i1++)
          for (int i2 = 64 − (58 % i2block); i2<64; i2++)
          {
            #pragma omp simd aligned(m, theta, delta, phi, u, damp, v, epsilon:6
4)
            for (int i3 = 6; i3<64; i3++)
            {
              float temp1 = 8.85879567828298e−1F*damp[i1][i2][i3];
              float temp3 = 2.0F*m[i1][i2][i3];
              float temp4 = 1.0F/(temp1 + temp3);
              float temp5 = 4.0F*m[i1][i2][i3];
              float temp9 = temp1 − temp3;
              float temp10 = 1.56956521739130F;
              float temp12 = 5.00000000000000e−2F;
              float temp13 = 2.91666666666667e−1F*temp12;
              float temp16 = sin(theta[i1][i2][i3]);
              float temp19 = cos(phi[i1][i2][i3]);
              float temp20 = cos(theta[i1][i2][i3]);
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              float temp21 = (1.0F/60.0F)*temp12;
              float temp27 = temp12*v[t1][i1][i2][i3 − 2];
              float temp30 = temp12*v[t1][i1][i2][i3 − 1];
              float temp31 = (3.0F/4.0F)*temp30;
              float temp34 = temp12*v[t1][i1][i2][i3 + 1];
              float temp35 = (3.0F/4.0F)*temp34;
              float temp38 = temp12*v[t1][i1][i2][i3 + 2];
              float temp41 = temp21*v[t1][i1][i2][i3 + 3];
              float temp42 = sin(phi[i1][i2][i3]);
              float temp43 = temp16*temp42;
              float temp48 = temp12*v[t1][i1][i2 − 2][i3];
              float temp51 = temp12*v[t1][i1][i2 − 1][i3];
              float temp52 = (3.0F/4.0F)*temp51;
              float temp55 = temp12*v[t1][i1][i2 + 1][i3];
              float temp56 = (3.0F/4.0F)*temp55;
              float temp59 = temp12*v[t1][i1][i2 + 2][i3];
              float temp62 = temp21*v[t1][i1][i2 + 3][i3];
              float temp63 = temp16*temp19;
              float temp65 = temp12*v[t1][i1][i2][i3];
              float temp66 = (7.0F/12.0F)*temp65;
              float temp67 = (1.0F/30.0F)*temp12;
              float temp72 = temp12*v[t1][i1 − 1][i2][i3];
              float temp75 = temp12*v[t1][i1 + 1][i2][i3];
              float temp78 = temp12*v[t1][i1 + 2][i2][i3];
              float temp81 = temp12*v[t1][i1 + 3][i2][i3];
              float temp84 = temp21*v[t1][i1 + 4][i2][i3];
              float temp87 = temp12*v[t1][i1 − 2][i2][i3];
              float temp88 = (3.0F/4.0F)*temp72;
              float temp89 = (3.0F/4.0F)*temp75;
              float temp90 = temp21*v[t1][i1 + 3][i2][i3];
              float temp91 = temp12*v[t1][i1][i2][i3 + 3];
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              float temp94 = temp21*v[t1][i1][i2][i3 + 4];
              float temp95 = temp12*v[t1][i1][i2 + 3][i3];
              float temp98 = temp21*v[t1][i1][i2 + 4][i3];
              float temp99 = 2.91666666666667e−1F*temp12*(temp20*((2.0F/5.0F)*te
mp30 − 4.0F/3.0F*temp34 + (1.0F/2.0F)*temp38 + temp66 − temp67*v[t1][i1][i2][i3 
− 2] − 2.0F/15.0F*temp91 + temp94) + temp43*((2.0F/5.0F)*temp51 − 4.0F/3.0F*temp
55 + (1.0F/2.0F)*temp59 + temp66 − temp67*v[t1][i1][i2 − 2][i3] − 2.0F/15.0F*tem
p95 + temp98) + temp63*(temp21*v[t1][i1 − 3][i2][i3] + (3.0F/20.0F)*temp78 − 3.0
F/20.0F*temp87 + temp88 − temp89 − temp90));
              float temp100 = 3.75e−1F*temp12;
              float temp102 = cos(theta[i1][i2][i3 − 1]);
              float temp103 = (3.0F/4.0F)*temp65;
              float temp104 = −temp103;
              float temp107 = temp12*v[t1][i1][i2][i3 − 3];
              float temp108 = (3.0F/4.0F)*temp27;
              float temp109 = (3.0F/20.0F)*temp34;
              float temp110 = temp21*v[t1][i1][i2][i3 + 2];
              float temp112 = sin(phi[i1][i2][i3 − 1]);
              float temp113 = sin(theta[i1][i2][i3 − 1]);
              float temp114 = temp112*temp113;
              float temp116 = (3.0F/20.0F)*temp12;
              float temp118 = (3.0F/4.0F)*temp12;
              float temp120 = temp118*v[t1][i1][i2 − 1][i3 − 1];
              float temp122 = temp118*v[t1][i1][i2 + 1][i3 − 1];
              float temp125 = cos(phi[i1][i2][i3 − 1]);
              float temp126 = temp113*temp125;
              float temp127 = (7.0F/12.0F)*temp30;
              float temp129 = (2.0F/5.0F)*temp12;
              float temp131 = temp129*v[t1][i1 − 1][i2][i3 − 1];
              float temp132 = (4.0F/3.0F)*temp12;
              float temp134 = (1.0F/2.0F)*temp12;

Oct 25, 16 15:19 Page 72/116tti_3d_so6.txt

Printed by Gerard Gorman

Tuesday October 25, 2016 8/13tti_3d_so6.txt

              float temp136 = (2.0F/15.0F)*temp12;
              float temp138 = 7.5e−2F*temp12;
              float temp140 = cos(theta[i1][i2][i3 + 2]);
              float temp141 = (3.0F/20.0F)*temp65;
              float temp142 = −temp141;
              float temp143 = temp12*v[t1][i1][i2][i3 + 4];
              float temp146 = temp21*v[t1][i1][i2][i3 + 5];
              float temp148 = sin(phi[i1][i2][i3 + 2]);
              float temp149 = sin(theta[i1][i2][i3 + 2]);
              float temp150 = temp148*temp149;
              float temp153 = temp116*v[t1][i1][i2 − 2][i3 + 2];
              float temp157 = temp116*v[t1][i1][i2 + 2][i3 + 2];
              float temp159 = cos(phi[i1][i2][i3 + 2]);
              float temp160 = temp149*temp159;
              float temp161 = (7.0F/12.0F)*temp38;
              float temp166 = temp134*v[t1][i1 + 2][i2][i3 + 2];
              float temp168 = 8.33333333333333e−3F*temp12;
              float temp170 = cos(theta[i1][i2][i3 − 3]);
              float temp171 = (1.0F/60.0F)*temp65;
              float temp172 = −temp171;
              float temp177 = temp12*v[t1][i1][i2][i3 − 5];
              float temp178 = temp12*v[t1][i1][i2][i3 − 4];
              float temp179 = (3.0F/20.0F)*temp30;
              float temp181 = sin(phi[i1][i2][i3 − 3]);
              float temp182 = sin(theta[i1][i2][i3 − 3]);
              float temp183 = temp181*temp182;
              float temp184 = temp21*v[t1][i1][i2 − 3][i3 − 3];
              float temp190 = temp21*v[t1][i1][i2 + 3][i3 − 3];
              float temp191 = cos(phi[i1][i2][i3 − 3]);
              float temp192 = temp182*temp191;
              float temp193 = (7.0F/12.0F)*temp107;
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              float temp200 = cos(theta[i1][i2][i3 + 3]);
              float temp201 = (3.0F/4.0F)*temp38;
              float temp202 = temp12*v[t1][i1][i2][i3 + 5];
              float temp204 = temp21*v[t1][i1][i2][i3 + 6];
              float temp206 = sin(phi[i1][i2][i3 + 3]);
              float temp207 = sin(theta[i1][i2][i3 + 3]);
              float temp209 = temp21*v[t1][i1][i2 − 3][i3 + 3];
              float temp214 = −temp21*v[t1][i1][i2 + 3][i3 + 3];
              float temp215 = cos(phi[i1][i2][i3 + 3]);
              float temp220 = −temp136*v[t1][i1 + 3][i2][i3 + 3];
              float temp222 = cos(theta[i1][i2][i3 − 2]);
              float temp223 = temp21*v[t1][i1][i2][i3 + 1];
              float temp225 = sin(phi[i1][i2][i3 − 2]);
              float temp226 = sin(theta[i1][i2][i3 − 2]);
              float temp227 = temp225*temp226;
              float temp230 = −temp116*v[t1][i1][i2 − 2][i3 − 2];
              float temp234 = temp116*v[t1][i1][i2 + 2][i3 − 2];
              float temp236 = cos(phi[i1][i2][i3 − 2]);
              float temp237 = temp226*temp236;
              float temp238 = (7.0F/12.0F)*temp27;
              float temp240 = −temp67*v[t1][i1 − 2][i2][i3 − 2];
              float temp246 = cos(theta[i1][i2][i3 + 1]);
              float temp248 = sin(phi[i1][i2][i3 + 1]);
              float temp249 = sin(theta[i1][i2][i3 + 1]);
              float temp250 = temp248*temp249;
              float temp254 = temp118*v[t1][i1][i2 − 1][i3 + 1];
              float temp256 = −temp118*v[t1][i1][i2 + 1][i3 + 1];
              float temp259 = cos(phi[i1][i2][i3 + 1]);
              float temp260 = temp249*temp259;
              float temp261 = (7.0F/12.0F)*temp34;
              float temp265 = −temp132*v[t1][i1 + 1][i2][i3 + 1];
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              float temp270 = sin(theta[i1 − 4][i2][i3]);
              float temp272 = cos(phi[i1 − 4][i2][i3]);
              float temp273 = cos(theta[i1 − 4][i2][i3]);
              float temp274 = sin(phi[i1 − 4][i2][i3]);
              float temp279 = temp12*v[t1][i1 − 5][i2][i3];
              float temp281 = temp12*v[t1][i1 − 4][i2][i3];
              float temp282 = temp12*v[t1][i1 − 3][i2][i3];
              float temp283 = 6.66666666666667e−2F*temp12;
              float temp285 = sin(theta[i1 − 3][i2][i3]);
              float temp287 = cos(phi[i1 − 3][i2][i3]);
              float temp288 = cos(theta[i1 − 3][i2][i3]);
              float temp289 = temp21*v[t1][i1 − 3][i2][i3 − 3];
              float temp295 = sin(phi[i1 − 3][i2][i3]);
              float temp296 = temp285*temp295;
              float temp297 = temp21*v[t1][i1 − 3][i2 − 3][i3];
              float temp303 = temp285*temp287;
              float temp304 = −2.0F/15.0F*temp65;
              float temp305 = (7.0F/12.0F)*temp282;
              float temp306 = temp21*v[t1][i1 + 1][i2][i3];
              float temp307 = 2.5e−1F*temp12;
              float temp309 = sin(theta[i1 − 2][i2][i3]);
              float temp311 = cos(phi[i1 − 2][i2][i3]);
              float temp312 = cos(theta[i1 − 2][i2][i3]);
              float temp313 = −temp116*v[t1][i1 − 2][i2][i3 − 2];
              float temp314 = temp116*v[t1][i1 − 2][i2][i3 + 2];
              float temp315 = sin(phi[i1 − 2][i2][i3]);
              float temp316 = temp309*temp315;
              float temp319 = −temp116*v[t1][i1 − 2][i2 − 2][i3];
              float temp323 = temp116*v[t1][i1 − 2][i2 + 2][i3];
              float temp325 = temp309*temp311;
              float temp326 = (1.0F/2.0F)*temp65;
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              float temp327 = (7.0F/12.0F)*temp87;
              float temp328 = temp21*v[t1][i1 + 2][i2][i3];
              float temp329 = 6.66666666666667e−1F*temp12;
              float temp331 = sin(theta[i1 − 1][i2][i3]);
              float temp333 = cos(phi[i1 − 1][i2][i3]);
              float temp334 = cos(theta[i1 − 1][i2][i3]);
              float temp335 = temp118*v[t1][i1 − 1][i2][i3 − 1];
              float temp336 = temp118*v[t1][i1 − 1][i2][i3 + 1];
              float temp337 = sin(phi[i1 − 1][i2][i3]);
              float temp338 = temp331*temp337;
              float temp342 = temp118*v[t1][i1 − 1][i2 − 1][i3];
              float temp344 = temp118*v[t1][i1 − 1][i2 + 1][i3];
              float temp347 = temp331*temp333;
              float temp348 = −4.0F/3.0F*temp65;
              float temp349 = (7.0F/12.0F)*temp72;
              float temp350 = 2.0e−1F*temp12;
              float temp352 = sin(theta[i1 + 1][i2][i3]);
              float temp354 = cos(phi[i1 + 1][i2][i3]);
              float temp355 = cos(theta[i1 + 1][i2][i3]);
              float temp356 = temp118*v[t1][i1 + 1][i2][i3 − 1];
              float temp357 = −temp118*v[t1][i1 + 1][i2][i3 + 1];
              float temp358 = sin(phi[i1 + 1][i2][i3]);
              float temp359 = temp352*temp358;
              float temp363 = temp118*v[t1][i1 + 1][i2 − 1][i3];
              float temp365 = −temp118*v[t1][i1 + 1][i2 + 1][i3];
              float temp368 = temp352*temp354;
              float temp369 = (2.0F/5.0F)*temp65;
              float temp370 = (7.0F/12.0F)*temp75;
              float temp371 = temp12*v[t1][i1 + 4][i2][i3];
              float temp374 = temp21*v[t1][i1 + 5][i2][i3];
              float temp375 = 1.66666666666667e−2F*temp12;
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              float temp377 = sin(theta[i1 + 2][i2][i3]);
              float temp379 = cos(phi[i1 + 2][i2][i3]);
              float temp380 = cos(theta[i1 + 2][i2][i3]);
              float temp381 = temp116*v[t1][i1 + 2][i2][i3 − 2];
              float temp382 = temp116*v[t1][i1 + 2][i2][i3 + 2];
              float temp383 = sin(phi[i1 + 2][i2][i3]);
              float temp384 = temp377*temp383;
              float temp387 = temp116*v[t1][i1 + 2][i2 − 2][i3];
              float temp391 = temp116*v[t1][i1 + 2][i2 + 2][i3];
              float temp393 = temp377*temp379;
              float temp394 = −1.0F/30.0F*temp65;
              float temp395 = (7.0F/12.0F)*temp78;
              float temp396 = temp12*v[t1][i1 + 5][i2][i3];
              float temp398 = temp21*v[t1][i1 + 6][i2][i3];
              float temp400 = sin(phi[i1][i2 − 1][i3]);
              float temp402 = sin(theta[i1][i2 − 1][i3]);
              float temp403 = temp400*temp402;
              float temp406 = temp12*v[t1][i1][i2 − 3][i3];
              float temp407 = (3.0F/4.0F)*temp48;
              float temp408 = (3.0F/20.0F)*temp55;
              float temp409 = temp21*v[t1][i1][i2 + 2][i3];
              float temp410 = cos(theta[i1][i2 − 1][i3]);
              float temp411 = cos(phi[i1][i2 − 1][i3]);
              float temp412 = temp402*temp411;
              float temp413 = (7.0F/12.0F)*temp51;
              float temp414 = temp129*v[t1][i1 − 1][i2 − 1][i3];
              float temp417 = sin(phi[i1][i2 + 2][i3]);
              float temp419 = sin(theta[i1][i2 + 2][i3]);
              float temp420 = temp417*temp419;
              float temp421 = temp12*v[t1][i1][i2 + 4][i3];
              float temp424 = temp21*v[t1][i1][i2 + 5][i3];
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              float temp425 = cos(theta[i1][i2 + 2][i3]);
              float temp426 = cos(phi[i1][i2 + 2][i3]);
              float temp427 = temp419*temp426;
              float temp428 = (7.0F/12.0F)*temp59;
              float temp429 = temp134*v[t1][i1 + 2][i2 + 2][i3];
              float temp432 = sin(phi[i1][i2 − 3][i3]);
              float temp434 = sin(theta[i1][i2 − 3][i3]);
              float temp435 = temp432*temp434;
              float temp440 = temp12*v[t1][i1][i2 − 5][i3];
              float temp441 = temp12*v[t1][i1][i2 − 4][i3];
              float temp442 = (3.0F/20.0F)*temp51;
              float temp443 = cos(theta[i1][i2 − 3][i3]);
              float temp444 = cos(phi[i1][i2 − 3][i3]);
              float temp445 = temp434*temp444;
              float temp446 = (7.0F/12.0F)*temp406;
              float temp449 = sin(phi[i1][i2 + 3][i3]);
              float temp451 = sin(theta[i1][i2 + 3][i3]);
              float temp452 = (3.0F/4.0F)*temp59;
              float temp453 = temp12*v[t1][i1][i2 + 5][i3];
              float temp455 = temp21*v[t1][i1][i2 + 6][i3];
              float temp456 = cos(theta[i1][i2 + 3][i3]);
              float temp457 = cos(phi[i1][i2 + 3][i3]);
              float temp458 = −temp136*v[t1][i1 + 3][i2 + 3][i3];
              float temp460 = sin(phi[i1][i2 − 2][i3]);
              float temp462 = sin(theta[i1][i2 − 2][i3]);
              float temp463 = temp460*temp462;
              float temp464 = temp21*v[t1][i1][i2 + 1][i3];
              float temp465 = cos(theta[i1][i2 − 2][i3]);
              float temp466 = cos(phi[i1][i2 − 2][i3]);
              float temp467 = temp462*temp466;
              float temp468 = (7.0F/12.0F)*temp48;
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              float temp469 = −temp67*v[t1][i1 − 2][i2 − 2][i3];
              float temp472 = sin(phi[i1][i2 + 1][i3]);
              float temp474 = sin(theta[i1][i2 + 1][i3]);
              float temp475 = temp472*temp474;
              float temp476 = cos(theta[i1][i2 + 1][i3]);
              float temp477 = cos(phi[i1][i2 + 1][i3]);
              float temp478 = temp474*temp477;
              float temp479 = (7.0F/12.0F)*temp55;
              float temp480 = −temp132*v[t1][i1 + 1][i2 + 1][i3];
              float temp483 = cos(theta[i1][i2][i3 − 4]);
              float temp484 = (7.0F/12.0F)*temp178;
              float temp485 = sin(theta[i1][i2][i3 − 4]);
              float temp487 = cos(phi[i1][i2][i3 − 4]);
              float temp488 = sin(phi[i1][i2][i3 − 4]);
              float temp489 = −temp67*v[t1][i1][i2 − 2][i3 − 2];
              float temp490 = temp129*v[t1][i1][i2 − 1][i3 − 1];
              float temp491 = −temp132*v[t1][i1][i2 + 1][i3 + 1];
              float temp492 = temp134*v[t1][i1][i2 + 2][i3 + 2];
              float temp493 = (3.0F/4.0F)*temp87;
              float temp494 = (3.0F/20.0F)*temp75;
              float temp495 = (3.0F/20.0F)*temp72;
              float temp497 = sin(theta[i1 + 3][i2][i3]);
              float temp499 = cos(phi[i1 + 3][i2][i3]);
              float temp500 = (3.0F/4.0F)*temp78;
              float temp501 = cos(theta[i1 + 3][i2][i3]);
              float temp502 = (7.0F/12.0F)*temp81;
              float temp503 = sin(phi[i1 + 3][i2][i3]);
              float temp505 = sin(phi[i1][i2 − 4][i3]);
              float temp507 = sin(theta[i1][i2 − 4][i3]);
              float temp508 = cos(phi[i1][i2 − 4][i3]);
              float temp509 = (7.0F/12.0F)*temp441;
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              float temp510 = cos(theta[i1][i2 − 4][i3]);
              float temp511 = temp100*temp102*(temp102*(temp104 − 3.0F/20.0F*tem
p107 + temp108 + temp109 − temp110 + temp21*v[t1][i1][i2][i3 − 4]) + temp114*(−t
emp116*v[t1][i1][i2 − 2][i3 − 1] + temp116*v[t1][i1][i2 + 2][i3 − 1] + temp120 −
 temp122 + temp21*v[t1][i1][i2 − 3][i3 − 1] − temp21*v[t1][i1][i2 + 3][i3 − 1]) 
+ temp126*(temp127 + temp131 − temp132*v[t1][i1 + 1][i2][i3 − 1] + temp134*v[t1]
[i1 + 2][i2][i3 − 1] − temp136*v[t1][i1 + 3][i2][i3 − 1] + temp21*v[t1][i1 + 4][
i2][i3 − 1] − temp67*v[t1][i1 − 2][i2][i3 − 1])) − temp100*temp246*(temp246*(tem
p103 − temp179 − temp201 + temp21*v[t1][i1][i2][i3 − 2] + (3.0F/20.0F)*temp91 − 
temp94) + temp250*(−temp116*v[t1][i1][i2 − 2][i3 + 1] + temp116*v[t1][i1][i2 + 2
][i3 + 1] + temp21*v[t1][i1][i2 − 3][i3 + 1] − temp21*v[t1][i1][i2 + 3][i3 + 1] 
+ temp254 + temp256) + temp260*(temp129*v[t1][i1 − 1][i2][i3 + 1] + temp134*v[t1
][i1 + 2][i2][i3 + 1] − temp136*v[t1][i1 + 3][i2][i3 + 1] + temp21*v[t1][i1 + 4]
[i2][i3 + 1] + temp261 + temp265 − temp67*v[t1][i1 − 2][i2][i3 + 1])) + temp100*
temp331*temp333*(temp334*(temp131 − temp132*v[t1][i1 − 1][i2][i3 + 1] + temp134*
v[t1][i1 − 1][i2][i3 + 2] − temp136*v[t1][i1 − 1][i2][i3 + 3] + temp21*v[t1][i1 
− 1][i2][i3 + 4] + temp349 − temp67*v[t1][i1 − 1][i2][i3 − 2]) + temp338*(−temp1
32*v[t1][i1 − 1][i2 + 1][i3] + temp134*v[t1][i1 − 1][i2 + 2][i3] − temp136*v[t1]
[i1 − 1][i2 + 3][i3] + temp21*v[t1][i1 − 1][i2 + 4][i3] + temp349 + temp414 − te
mp67*v[t1][i1 − 1][i2 − 2][i3]) + temp347*(temp104 + temp21*v[t1][i1 − 4][i2][i3
] − 3.0F/20.0F*temp282 − temp328 + temp493 + temp494)) − temp100*temp352*temp354
*(temp355*(temp129*v[t1][i1 + 1][i2][i3 − 1] + temp134*v[t1][i1 + 1][i2][i3 + 2]
 − temp136*v[t1][i1 + 1][i2][i3 + 3] + temp21*v[t1][i1 + 1][i2][i3 + 4] + temp26
5 + temp370 − temp67*v[t1][i1 + 1][i2][i3 − 2]) + temp359*(temp129*v[t1][i1 + 1]
[i2 − 1][i3] + temp134*v[t1][i1 + 1][i2 + 2][i3] − temp136*v[t1][i1 + 1][i2 + 3]
[i3] + temp21*v[t1][i1 + 1][i2 + 4][i3] + temp370 + temp480 − temp67*v[t1][i1 + 
1][i2 − 2][i3]) + temp368*(temp103 + temp21*v[t1][i1 − 2][i2][i3] − temp495 − te
mp500 + (3.0F/20.0F)*temp81 − temp84)) + temp100*temp400*temp402*(temp403*(temp1
04 + temp21*v[t1][i1][i2 − 4][i3] − 3.0F/20.0F*temp406 + temp407 + temp408 − tem
p409) + temp410*(−temp116*v[t1][i1][i2 − 1][i3 − 2] + temp116*v[t1][i1][i2 − 1][
i3 + 2] + temp120 + temp21*v[t1][i1][i2 − 1][i3 − 3] − temp21*v[t1][i1][i2 − 1][
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i3 + 3] − temp254) + temp412*(−temp132*v[t1][i1 + 1][i2 − 1][i3] + temp134*v[t1]
[i1 + 2][i2 − 1][i3] − temp136*v[t1][i1 + 3][i2 − 1][i3] + temp21*v[t1][i1 + 4][
i2 − 1][i3] + temp413 + temp414 − temp67*v[t1][i1 − 2][i2 − 1][i3])) − temp100*t
emp472*temp474*(temp475*(temp103 + temp21*v[t1][i1][i2 − 2][i3] − temp442 − temp
452 + (3.0F/20.0F)*temp95 − temp98) + temp476*(−temp116*v[t1][i1][i2 + 1][i3 − 2
] + temp116*v[t1][i1][i2 + 1][i3 + 2] + temp122 + temp21*v[t1][i1][i2 + 1][i3 − 
3] − temp21*v[t1][i1][i2 + 1][i3 + 3] + temp256) + temp478*(temp129*v[t1][i1 − 1
][i2 + 1][i3] + temp134*v[t1][i1 + 2][i2 + 1][i3] − temp136*v[t1][i1 + 3][i2 + 1
][i3] + temp21*v[t1][i1 + 4][i2 + 1][i3] + temp479 + temp480 − temp67*v[t1][i1 −
 2][i2 + 1][i3])) + temp102*temp329*(temp102*(temp127 + (2.0F/5.0F)*temp27 + (1.
0F/2.0F)*temp34 + temp348 − 2.0F/15.0F*temp38 + temp41 − temp67*v[t1][i1][i2][i3
 − 3]) + temp114*(temp127 − temp132*v[t1][i1][i2 + 1][i3 − 1] + temp134*v[t1][i1
][i2 + 2][i3 − 1] − temp136*v[t1][i1][i2 + 3][i3 − 1] + temp21*v[t1][i1][i2 + 4]
[i3 − 1] + temp490 − temp67*v[t1][i1][i2 − 2][i3 − 1]) + temp126*(−temp116*v[t1]
[i1 − 2][i2][i3 − 1] + temp116*v[t1][i1 + 2][i2][i3 − 1] + temp21*v[t1][i1 − 3][
i2][i3 − 1] − temp21*v[t1][i1 + 3][i2][i3 − 1] + temp335 − temp356)) − temp13*te
mp16*temp19*(temp20*(temp21*v[t1][i1][i2][i3 − 3] − 3.0F/20.0F*temp27 + temp31 −
 temp35 + (3.0F/20.0F)*temp38 − temp41) + temp43*(temp21*v[t1][i1][i2 − 3][i3] −
 3.0F/20.0F*temp48 + temp52 − temp56 + (3.0F/20.0F)*temp59 − temp62) + temp63*(t
emp66 − temp67*v[t1][i1 − 2][i2][i3] + (2.0F/5.0F)*temp72 − 4.0F/3.0F*temp75 + (
1.0F/2.0F)*temp78 − 2.0F/15.0F*temp81 + temp84)) + temp138*temp140*(temp140*(tem
p142 + (3.0F/20.0F)*temp143 − temp146 + temp21*v[t1][i1][i2][i3 − 1] + temp35 − 
3.0F/4.0F*temp91) + temp150*(temp118*v[t1][i1][i2 − 1][i3 + 2] − temp118*v[t1][i
1][i2 + 1][i3 + 2] − temp153 + temp157 + temp21*v[t1][i1][i2 − 3][i3 + 2] − temp
21*v[t1][i1][i2 + 3][i3 + 2]) + temp160*(temp129*v[t1][i1 − 1][i2][i3 + 2] − tem
p132*v[t1][i1 + 1][i2][i3 + 2] − temp136*v[t1][i1 + 3][i2][i3 + 2] + temp161 + t
emp166 + temp21*v[t1][i1 + 4][i2][i3 + 2] − temp67*v[t1][i1 − 2][i2][i3 + 2])) −
 temp138*temp222*(temp222*((3.0F/4.0F)*temp107 + temp141 − 3.0F/20.0F*temp178 + 
temp21*v[t1][i1][i2][i3 − 5] − temp223 − temp31) + temp227*(temp118*v[t1][i1][i2
 − 1][i3 − 2] − temp118*v[t1][i1][i2 + 1][i3 − 2] + temp21*v[t1][i1][i2 − 3][i3 
− 2] − temp21*v[t1][i1][i2 + 3][i3 − 2] + temp230 + temp234) + temp237*(temp129*
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Objectives

‣ Flexible finite-differences discretization

‣ One framework for all equations

‣ Symbolic interface
‣ easy to use
‣ simple introduction of new PDEs 

9
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Summary

CPython

Operator

Symbolic PDE

Model

Discrete setup

Generates code at runtime

Physical setup

Symbolic discretization

Symbolic stencil

Stencil optimizations, memory setup, ...

Result
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Enabling different physics

12
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Wave-equations

13

m

d

2
p(x, t)

dt

2
� (1 + 2✏)(G

x̄x̄

+G

ȳȳ
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Zhang, Y., Zhang, H., and Zhang, G., 2011, A stable TTI reverse time migration and its 
implementation: Geophysics, 76
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Symbolic discretization
Symbolic object with finite-difference discretization as a 
property

is a symbolic object with derivatives properties

14

u =TimeData(name="u", shape=(nx, ny, nz),
             time_order=self.t_order,
             space_order=self.s_order)

u.dx, u.dy, u.dz, u.dx2, ..., u.laplace, 

In[69]: u.dx
Out[69]:  -u(t - s, x - 3*h, y, z)/(60*h) + 3*u(t - s, x - 2*h, y, z)/(20*h) - 3*u(t - s, x - h, 
y, z)/(4*h) + 3*u(t - s, x + h, y, z)/(4*h) - 3*u(t - s, x + 2*h, y, z)/(20*h) + u(t - s, x + 3*h, 
y, z)/(60*h)
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Symbolic wave-equations
Acoustic

Acoustic 4th order in time

15

eqn = m * u.dt2 - u.laplace + damp * u.dt

eqn = m * u.dt2 - u.laplace - (s**2)/12 * u.laplace2(1/m)+ damp * u.dt

0 = m

d

2
u(x, t)

dt

2
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Worked example

Acoustic modelling

16
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Wave-equation setup

17

equation = m * u.dt2 - u.laplace + damp * u.dt

u = TimeData(name="u", shape=model.get_shape_comp(),
             time_dim=nt, time_order=time_order,
             space_order=spc_order,
             save=save, dtype=damp.dtype)

m = DenseData(name="m", shape=model.get_shape_comp(),
              dtype=damp.dtype)

Lap = u.laplace

Absorbing boundary condition

m(x)
u(x, t+ dt)� 2u(x, t) + x, t� dt)

dt2
��u(x, t) = 0

u : discretized wavefield

m : discretized square slowness

� : discretized Laplacian
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Stencil

18

stencil = Eq(u.forward, solve(equation, u.forward))

u.forward solve(equation, u.forward)=

u(x, t+ dt) = 2u(x, t)� u(x, t� dt) +
dt2

m(x)
�u(x, t)
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Forward operator

19

# Create a forward operator
super(ForwardOperator, self).__init__(nt, m.shape,
                                      stencils=stencil,
                                      subs=subs,
                                      spc_border=spc_order/2,
                                      time_order=time_order,
                                      forward=True,
                                      dtype=m.dtype,
                                      **kwargs)

# Insert source and receiver terms post-hoc
self.propagator.time_loop_stencils_a = source.add(m, u) + rec.read(u)
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Generate code at runtime

20

#include <cassert>
#include <cstdlib>
#include <cmath>
#include <iostream>
#include <fstream>
#include <vector>
#include <cstdio>
#include <string>
#include <inttypes.h>
#include <sys/time.h>
#include <math.h>
struct profiler
{
  double loop_stencils_a;
  double loop_body;
  double kernel;
} ;
struct flops
{
  long long loop_stencils_a;
  long long loop_body;
  long long kernel;
} ;
extern "C" int ForwardOperator(double *m_vec, double *u_vec, double *damp_vec, double *src_vec, float 
*src_coords_vec, double *rec_vec, float *rec_coords_vec, long i1block, struct profiler *timings, struct flops *flops)
{
  double (*m)[280] = (double (*)[280]) m_vec;
  double (*u)[280][280] = (double (*)[280][280]) u_vec;
  double (*damp)[280] = (double (*)[280]) damp_vec;
  double (*src)[2] = (double (*)[2]) src_vec;
  float (*src_coords)[2] = (float (*)[2]) src_coords_vec;
  double (*rec)[101] = (double (*)[101]) rec_vec;
  float (*rec_coords)[2] = (float (*)[2]) rec_coords_vec;
  {
    struct timeval start_kernel, end_kernel;
    gettimeofday(&start_kernel, NULL);
    int t0;
    int t1;
    int t2;
    ;
    for (int i3 = 0; i3<500; i3+=1)
    {
      flops->kernel += 2.000000;
      {
        {
          t0 = (i3)%(3);
          t1 = (t0 + 1)%(3);
          t2 = (t1 + 1)%(3);
        }
        struct timeval start_loop_body, end_loop_body;
        gettimeofday(&start_loop_body, NULL);
        {
          for (int i1b = 1; i1b<279 - (278 % i1block); i1b+=i1block)
            for (int i1 = i1b; i1<i1b+i1block; i1++)
            {
              #pragma GCC ivdep
              for (int i2 = 1; i2<279; i2++)
              {
                flops->kernel += 18.000000;
                {
                  flops->loop_body += 18.000000;
                  {
                    double temp1;
                    double temp2;
                    double temp3;
                    double temp5;
                    temp1 = 1.86666666666667F*damp[i1][i2];
                    temp2 = m[i1][i2];
                    temp3 = 2.0F*temp2;
                    temp5 = u[t1][i1][i2];
                    u[t2][i1][i2] = 1.0F*(4.0F*temp2*temp5 - 6.96888888888889e-2F*temp5 + (temp1 - temp3)*u[t0][i1]
[i2] + 1.74222222222222e-2F*u[t1][i1][i2 - 1] + 1.74222222222222e-2F*u[t1][i1][i2 + 1] + 1.74222222222222e-2F*u[t1]
[i1 - 1][i2] + 1.74222222222222e-2F*u[t1][i1 + 1][i2])/(temp1 + temp3);
                  }
                }
              }
            }
          for (int i1 = 279 - (278 % i1block); i1<279; i1++)
          {
            #pragma GCC ivdep
            for (int i2 = 1; i2<279; i2++)
            {
              flops->kernel += 18.000000;
              {
                flops->loop_body += 18.000000;
                {
                  double temp1;
                  double temp2;
                  double temp3;
                  double temp5;
                  temp1 = 1.86666666666667F*damp[i1][i2];
                  temp2 = m[i1][i2];
                  temp3 = 2.0F*temp2;
                  temp5 = u[t1][i1][i2];
                  u[t2][i1][i2] = 1.0F*(4.0F*temp2*temp5 - 6.96888888888889e-2F*temp5 + (temp1 - temp3)*u[t0][i1][i2] 
+ 1.74222222222222e-2F*u[t1][i1][i2 - 1] + 1.74222222222222e-2F*u[t1][i1][i2 + 1] + 1.74222222222222e-2F*u[t1][i1 - 
1][i2] + 1.74222222222222e-2F*u[t1][i1 + 1][i2])/(temp1 + temp3);
                }
              }
            }
          }
        }
        {
          gettimeofday(&end_loop_body, NULL);
          timings->loop_body += (double)(end_loop_body.tv_sec-start_loop_body.tv_sec)+(double)(end_loop_body.tv_usec-
start_loop_body.tv_usec)/1000000;
        }
        {
          struct timeval start_loop_stencils_a, end_loop_stencils_a;
          gettimeofday(&start_loop_stencils_a, NULL);
          for (int p = 0; p < 2; p++)
          {
            u[t2][int(floor(5.0e-2F*src_coords[p][0])) + 40][int(floor(5.0e-2F*src_coords[p][1])) + 40] = 
3.48444444444444F*(2.5e-3F*float(-2.0e+1F*int(floor(5.0e-2F*src_coords[p][0])) + src_coords[p][0])*float(-2.0e
+1F*int(floor(5.0e-2F*src_coords[p][1])) + src_coords[p][1]) - 5.0e-2F*float(-2.0e+1F*int(floor(5.0e-2F*src_coords[p]
[0])) + src_coords[p][0]) - 5.0e-2F*float(-2.0e+1F*int(floor(5.0e-2F*src_coords[p][1])) + src_coords[p][1]) + 
1)*src[i3][p]/m[int(floor(5.0e-2F*src_coords[p][0])) + 40][int(floor(5.0e-2F*src_coords[p][1])) + 40] + u[t2]
[int(floor(5.0e-2F*src_coords[p][0])) + 40][int(floor(5.0e-2F*src_coords[p][1])) + 40];
            u[t2][int(floor(5.0e-2F*src_coords[p][0])) + 40][int(floor(5.0e-2F*src_coords[p][1])) + 41] = 
3.48444444444444F*(-2.5e-3F*float(-2.0e+1F*int(floor(5.0e-2F*src_coords[p][0])) + src_coords[p][0])*float(-2.0e
+1F*int(floor(5.0e-2F*src_coords[p][1])) + src_coords[p][1]) + 5.0e-2F*float(-2.0e+1F*int(floor(5.0e-2F*src_coords[p]
[1])) + src_coords[p][1]))*src[i3][p]/m[int(floor(5.0e-2F*src_coords[p][0])) + 40][int(floor(5.0e-2F*src_coords[p]
[1])) + 41] + u[t2][int(floor(5.0e-2F*src_coords[p][0])) + 40][int(floor(5.0e-2F*src_coords[p][1])) + 41];
            u[t2][int(floor(5.0e-2F*src_coords[p][0])) + 41][int(floor(5.0e-2F*src_coords[p][1])) + 40] = 
3.48444444444444F*(-2.5e-3F*float(-2.0e+1F*int(floor(5.0e-2F*src_coords[p][0])) + src_coords[p][0])*float(-2.0e
+1F*int(floor(5.0e-2F*src_coords[p][1])) + src_coords[p][1]) + 5.0e-2F*float(-2.0e+1F*int(floor(5.0e-2F*src_coords[p]
[0])) + src_coords[p][0]))*src[i3][p]/m[int(floor(5.0e-2F*src_coords[p][0])) + 41][int(floor(5.0e-2F*src_coords[p]
[1])) + 40] + u[t2][int(floor(5.0e-2F*src_coords[p][0])) + 41][int(floor(5.0e-2F*src_coords[p][1])) + 40];
            u[t2][int(floor(5.0e-2F*src_coords[p][0])) + 41][int(floor(5.0e-2F*src_coords[p][1])) + 41] = 
8.71111111111111e-3F*float(-2.0e+1F*int(floor(5.0e-2F*src_coords[p][0])) + src_coords[p][0])*float(-2.0e
+1F*int(floor(5.0e-2F*src_coords[p][1])) + src_coords[p][1])*src[i3][p]/m[int(floor(5.0e-2F*src_coords[p][0])) + 41]
[int(floor(5.0e-2F*src_coords[p][1])) + 41] + u[t2][int(floor(5.0e-2F*src_coords[p][0])) + 41]
[int(floor(5.0e-2F*src_coords[p][1])) + 41];
          }
          for (int p = 0; p < 101; p++)
          {
            rec[i3][p] = (-2.5e-3F*float(-2.0e+1F*int(floor(5.0e-2F*rec_coords[p][0])) + rec_coords[p]
[0])*float(-2.0e+1F*int(floor(5.0e-2F*rec_coords[p][1])) + rec_coords[p][1]) + 5.0e-2F*float(-2.0e
+1F*int(floor(5.0e-2F*rec_coords[p][0])) + rec_coords[p][0]))*u[t2][int(floor(5.0e-2F*rec_coords[p][0])) + 41]
[int(floor(5.0e-2F*rec_coords[p][1])) + 40] + (-2.5e-3F*float(-2.0e+1F*int(floor(5.0e-2F*rec_coords[p][0])) + 
rec_coords[p][0])*float(-2.0e+1F*int(floor(5.0e-2F*rec_coords[p][1])) + rec_coords[p][1]) + 5.0e-2F*float(-2.0e
+1F*int(floor(5.0e-2F*rec_coords[p][1])) + rec_coords[p][1]))*u[t2][int(floor(5.0e-2F*rec_coords[p][0])) + 40]
[int(floor(5.0e-2F*rec_coords[p][1])) + 41] + (2.5e-3F*float(-2.0e+1F*int(floor(5.0e-2F*rec_coords[p][0])) + 
rec_coords[p][0])*float(-2.0e+1F*int(floor(5.0e-2F*rec_coords[p][1])) + rec_coords[p][1]) - 5.0e-2F*float(-2.0e
+1F*int(floor(5.0e-2F*rec_coords[p][0])) + rec_coords[p][0]) - 5.0e-2F*float(-2.0e+1F*int(floor(5.0e-2F*rec_coords[p]
[1])) + rec_coords[p][1]) + 1)*u[t2][int(floor(5.0e-2F*rec_coords[p][0])) + 40][int(floor(5.0e-2F*rec_coords[p][1])) 
+ 40] + 2.5e-3F*float(-2.0e+1F*int(floor(5.0e-2F*rec_coords[p][0])) + rec_coords[p][0])*float(-2.0e
+1F*int(floor(5.0e-2F*rec_coords[p][1])) + rec_coords[p][1])*u[t2][int(floor(5.0e-2F*rec_coords[p][0])) + 41]
[int(floor(5.0e-2F*rec_coords[p][1])) + 41];
          }
          {
            gettimeofday(&end_loop_stencils_a, NULL);
            timings->loop_stencils_a += (double)(end_loop_stencils_a.tv_sec-start_loop_stencils_a.tv_sec)+(double)
(end_loop_stencils_a.tv_usec-start_loop_stencils_a.tv_usec)/1000000;
          }
        }
      }
    }
    {
      gettimeofday(&end_kernel, NULL);
      timings->kernel += (double)(end_kernel.tv_sec-start_kernel.tv_sec)+(double)(end_kernel.tv_usec-
start_kernel.tv_usec)/1000000;
    }
  }
  return 0;
}

(rec, u) = Acoustic.Forward()Application developer

Generated code
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Scientific motivations
Multi-physics

• Isotropic acoustic
• Isotropic acoustic with density
• Anisotropic acoustic
• Isotropic elastic
• Anisotropic elastic
• ...

Simulation for inversion
• Adjoint PDE
• Gradients
• ...

21
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Adjoint-state

22

(Virieux and Operto, 2009)minimize
m

1

2
|| A�1(m) · q� d||22

Gradient with respect tom

g = �
✓
@u

@m

◆>
A�>(m)(A�1(m).q� d)

requires adjoint 
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Discretization for inversion
Extend symbolic discretization to adjoints

CRITICAL for odd order derivatives (anti-symmetric stencil)

Not required for acoustic (self-adjoint equation)

23

first_derivative(u,  dim=x, side=centered, order=spc_order, matvec=transpose)
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Acoustic adjoint operator 

24

# Create a forward operator
super(AdjointOperator, self).__init__(nt, m.shape,
                                      stencils=stencil,
                                      subs=subs,
                                      spc_border=spc_order/2,
                                      time_order=time_order,
                                      forward=False,
                                      dtype=m.dtype,
                                      **kwargs)

# Insert source and receiver terms post-hoc
self.propagator.time_loop_stencils_a = source.read(m, u) + rec.add(u)

Self-adjoint => Same stencil
Backward in time 
Data as source
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Generate code at runtime

25

#include <cassert>
#include <cstdlib>
#include <cmath>
#include <iostream>
#include <fstream>
#include <vector>
#include <cstdio>
#include <string>
#include <inttypes.h>
#include <sys/time.h>
#include <math.h>
struct profiler
{
  double loop_stencils_a;
  double loop_body;
  double kernel;
} ;
struct flops
{
  long long loop_stencils_a;
  long long loop_body;
  long long kernel;
} ;
extern "C" int AdjointOperator(double *m_vec, double *u_vec, double *damp_vec, double *src_vec, float 
*src_coords_vec, double *rec_vec, float *rec_coords_vec, long i1block, struct profiler *timings, struct flops *flops)
{
  double (*m)[280] = (double (*)[280]) m_vec;
  double (*u)[280][280] = (double (*)[280][280]) u_vec;
  double (*damp)[280] = (double (*)[280]) damp_vec;
  double (*src)[2] = (double (*)[2]) src_vec;
  float (*src_coords)[2] = (float (*)[2]) src_coords_vec;
  double (*rec)[101] = (double (*)[101]) rec_vec;
  float (*rec_coords)[2] = (float (*)[2]) rec_coords_vec;
  {
    struct timeval start_kernel, end_kernel;
    gettimeofday(&start_kernel, NULL);
    int t0;
    int t1;
    int t2;
    ;
    for (int i3 = 500; i3>0; i3-=1)
    {
      flops->kernel += 2.000000;
      {
        {
          t0 = (i3)%(3);
          t1 = (t0 + 1)%(3);
          t2 = (t1 + 1)%(3);
        }
        struct timeval start_loop_body, end_loop_body;
        gettimeofday(&start_loop_body, NULL);
        {
          for (int i1b = 1; i1b<279 - (278 % i1block); i1b+=i1block)
            for (int i1 = i1b; i1<i1b+i1block; i1++)
            {
              #pragma GCC ivdep
              for (int i2 = 1; i2<279; i2++)
              {
                flops->kernel += 18.000000;
                {
                  flops->loop_body += 18.000000;
                  {
                    double temp1;
                    double temp2;
                    double temp3;
                    double temp5;
                    temp1 = 1.86666666666667F*damp[i1][i2];
                    temp2 = m[i1][i2];
                    temp3 = 2.0F*temp2;
                    temp5 = u[t1][i1][i2];
                    u[t2][i1][i2] = 1.0F*(4.0F*temp2*temp5 - 6.96888888888889e-2F*temp5 + (temp1 - temp3)*u[t0][i1]
[i2] + 1.74222222222222e-2F*u[t1][i1][i2 - 1] + 1.74222222222222e-2F*u[t1][i1][i2 + 1] + 1.74222222222222e-2F*u[t1]
[i1 - 1][i2] + 1.74222222222222e-2F*u[t1][i1 + 1][i2])/(temp1 + temp3);
                  }
                }
              }
            }
          for (int i1 = 279 - (278 % i1block); i1<279; i1++)
          {
            #pragma GCC ivdep
            for (int i2 = 1; i2<279; i2++)
            {
              flops->kernel += 18.000000;
              {
                flops->loop_body += 18.000000;
                {
                  double temp1;
                  double temp2;
                  double temp3;
                  double temp5;
                  temp1 = 1.86666666666667F*damp[i1][i2];
                  temp2 = m[i1][i2];
                  temp3 = 2.0F*temp2;
                  temp5 = u[t1][i1][i2];
                  u[t2][i1][i2] = 1.0F*(4.0F*temp2*temp5 - 6.96888888888889e-2F*temp5 + (temp1 - temp3)*u[t0][i1][i2] 
+ 1.74222222222222e-2F*u[t1][i1][i2 - 1] + 1.74222222222222e-2F*u[t1][i1][i2 + 1] + 1.74222222222222e-2F*u[t1][i1 - 
1][i2] + 1.74222222222222e-2F*u[t1][i1 + 1][i2])/(temp1 + temp3);
                }
              }
            }
          }
        }
        {
          gettimeofday(&end_loop_body, NULL);
          timings->loop_body += (double)(end_loop_body.tv_sec-start_loop_body.tv_sec)+(double)(end_loop_body.tv_usec-
start_loop_body.tv_usec)/1000000;
        }
        {
          struct timeval start_loop_stencils_a, end_loop_stencils_a;
          gettimeofday(&start_loop_stencils_a, NULL);
          for (int p = 0; p < 2; p++)
          {
            u[t2][int(floor(5.0e-2F*src_coords[p][0])) + 40][int(floor(5.0e-2F*src_coords[p][1])) + 40] = 
3.48444444444444F*(2.5e-3F*float(-2.0e+1F*int(floor(5.0e-2F*src_coords[p][0])) + src_coords[p][0])*float(-2.0e
+1F*int(floor(5.0e-2F*src_coords[p][1])) + src_coords[p][1]) - 5.0e-2F*float(-2.0e+1F*int(floor(5.0e-2F*src_coords[p]
[0])) + src_coords[p][0]) - 5.0e-2F*float(-2.0e+1F*int(floor(5.0e-2F*src_coords[p][1])) + src_coords[p][1]) + 
1)*src[i3][p]/m[int(floor(5.0e-2F*src_coords[p][0])) + 40][int(floor(5.0e-2F*src_coords[p][1])) + 40] + u[t2]
[int(floor(5.0e-2F*src_coords[p][0])) + 40][int(floor(5.0e-2F*src_coords[p][1])) + 40];
            u[t2][int(floor(5.0e-2F*src_coords[p][0])) + 40][int(floor(5.0e-2F*src_coords[p][1])) + 41] = 
3.48444444444444F*(-2.5e-3F*float(-2.0e+1F*int(floor(5.0e-2F*src_coords[p][0])) + src_coords[p][0])*float(-2.0e
+1F*int(floor(5.0e-2F*src_coords[p][1])) + src_coords[p][1]) + 5.0e-2F*float(-2.0e+1F*int(floor(5.0e-2F*src_coords[p]
[1])) + src_coords[p][1]))*src[i3][p]/m[int(floor(5.0e-2F*src_coords[p][0])) + 40][int(floor(5.0e-2F*src_coords[p]
[1])) + 41] + u[t2][int(floor(5.0e-2F*src_coords[p][0])) + 40][int(floor(5.0e-2F*src_coords[p][1])) + 41];
            u[t2][int(floor(5.0e-2F*src_coords[p][0])) + 41][int(floor(5.0e-2F*src_coords[p][1])) + 40] = 
3.48444444444444F*(-2.5e-3F*float(-2.0e+1F*int(floor(5.0e-2F*src_coords[p][0])) + src_coords[p][0])*float(-2.0e
+1F*int(floor(5.0e-2F*src_coords[p][1])) + src_coords[p][1]) + 5.0e-2F*float(-2.0e+1F*int(floor(5.0e-2F*src_coords[p]
[0])) + src_coords[p][0]))*src[i3][p]/m[int(floor(5.0e-2F*src_coords[p][0])) + 41][int(floor(5.0e-2F*src_coords[p]
[1])) + 40] + u[t2][int(floor(5.0e-2F*src_coords[p][0])) + 41][int(floor(5.0e-2F*src_coords[p][1])) + 40];
            u[t2][int(floor(5.0e-2F*src_coords[p][0])) + 41][int(floor(5.0e-2F*src_coords[p][1])) + 41] = 
8.71111111111111e-3F*float(-2.0e+1F*int(floor(5.0e-2F*src_coords[p][0])) + src_coords[p][0])*float(-2.0e
+1F*int(floor(5.0e-2F*src_coords[p][1])) + src_coords[p][1])*src[i3][p]/m[int(floor(5.0e-2F*src_coords[p][0])) + 41]
[int(floor(5.0e-2F*src_coords[p][1])) + 41] + u[t2][int(floor(5.0e-2F*src_coords[p][0])) + 41]
[int(floor(5.0e-2F*src_coords[p][1])) + 41];
          }
          for (int p = 0; p < 101; p++)
          {
            rec[i3][p] = (-2.5e-3F*float(-2.0e+1F*int(floor(5.0e-2F*rec_coords[p][0])) + rec_coords[p]
[0])*float(-2.0e+1F*int(floor(5.0e-2F*rec_coords[p][1])) + rec_coords[p][1]) + 5.0e-2F*float(-2.0e
+1F*int(floor(5.0e-2F*rec_coords[p][0])) + rec_coords[p][0]))*u[t2][int(floor(5.0e-2F*rec_coords[p][0])) + 41]
[int(floor(5.0e-2F*rec_coords[p][1])) + 40] + (-2.5e-3F*float(-2.0e+1F*int(floor(5.0e-2F*rec_coords[p][0])) + 
rec_coords[p][0])*float(-2.0e+1F*int(floor(5.0e-2F*rec_coords[p][1])) + rec_coords[p][1]) + 5.0e-2F*float(-2.0e
+1F*int(floor(5.0e-2F*rec_coords[p][1])) + rec_coords[p][1]))*u[t2][int(floor(5.0e-2F*rec_coords[p][0])) + 40]
[int(floor(5.0e-2F*rec_coords[p][1])) + 41] + (2.5e-3F*float(-2.0e+1F*int(floor(5.0e-2F*rec_coords[p][0])) + 
rec_coords[p][0])*float(-2.0e+1F*int(floor(5.0e-2F*rec_coords[p][1])) + rec_coords[p][1]) - 5.0e-2F*float(-2.0e
+1F*int(floor(5.0e-2F*rec_coords[p][0])) + rec_coords[p][0]) - 5.0e-2F*float(-2.0e+1F*int(floor(5.0e-2F*rec_coords[p]
[1])) + rec_coords[p][1]) + 1)*u[t2][int(floor(5.0e-2F*rec_coords[p][0])) + 40][int(floor(5.0e-2F*rec_coords[p][1])) 
+ 40] + 2.5e-3F*float(-2.0e+1F*int(floor(5.0e-2F*rec_coords[p][0])) + rec_coords[p][0])*float(-2.0e
+1F*int(floor(5.0e-2F*rec_coords[p][1])) + rec_coords[p][1])*u[t2][int(floor(5.0e-2F*rec_coords[p][0])) + 41]
[int(floor(5.0e-2F*rec_coords[p][1])) + 41];
          }
          {
            gettimeofday(&end_loop_stencils_a, NULL);
            timings->loop_stencils_a += (double)(end_loop_stencils_a.tv_sec-start_loop_stencils_a.tv_sec)+(double)
(end_loop_stencils_a.tv_usec-start_loop_stencils_a.tv_usec)/1000000;
          }
        }
      }
    }
    {
      gettimeofday(&end_kernel, NULL);
      timings->kernel += (double)(end_kernel.tv_sec-start_kernel.tv_sec)+(double)(end_kernel.tv_usec-
start_kernel.tv_usec)/1000000;
    }
  }
  return 0;
}

srca = Acoustic.Adjoint(dSyn - dObs)

Generated code

Application developer
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Standardized verification for 
optimization

26

Rigorousness tests used as unit tests

Verify implementation

Allows stable continuous software integration with automated 
testing (TRAVIS)
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Testing framework

27

Forward-adjoint test:

Gradient test:
for any small model perturbation dm

�s(m+ hdm) = �s(m) +O(h)

�s(m+ hdm) = �s(m) + h(J[m]

T �d)dm+O(h2
)
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Adjoint test

28

Order Dimension < F~x, ~y > < ~x,Ft
~y > Di↵erence ratio

2nd order 2D: 373323.7976042 373323.7975435 6.07169350e-05 1.0
4th order 2D: 340158.1486528 340158.1485253 0.00012756 1.0
6th order 2D: 341557.3948828 341557.3947399 0.00014287 1.0
8th order 2D: 358240.8513606 358240.8511932 0.00016741 1.0
10th order 2D: 393488.5561654 393488.5559270 0.00023841 1.0
12th order 2D: 439561.4005613 439561.4002034 0.00035794 1.0
2nd order 3D: 2.17496552 2.17496553 -1.23030883e-08 0.99999999
4th order 3D: 3.64447937 3.64447939 -2.13132316e-08 0.99999999
6th order 3D: 3.78730372 3.78730375 -2.22477072e-08 0.99999999
8th order 3D: 3.80286229 3.80286231 -2.23545817e-08 0.99999999
10th order 3D: 3.80557957 3.80557959 -2.23736993e-08 0.99999999
12th order 3D: 3.80318675 3.80318677 -2.23587757e-08 0.99999999
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Gradient test
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�(m) =
1

2
||d

obs

�PA(m)�1q||22Check correct gradient implementation of FWI objective:

�(m+ hdm)� �(m)

�(m+ hdm)� �(m)� h(J[m]T �d)dm
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Future tests
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Discretization tests
• test the finite-difference scheme generated against 

polynomials

Accuracy test
• test against analytical solution
• method of manufactured solutions (MMS)

...
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Computational performance and optimization
MS84
Domain-Specific Abstractions for Full-Waveform Inversion
Symbolic Math for Automated Fast Finite Difference Computations 
Navjot Kukreja, Imperial College London, United Kingdom 

MS44
Efficiency of High-Order Methods on the 2nd Generation Intel Xeon Phi Processor
Vectorization and Locality Optimizations for Seismic Imagining Methods Through Automated Code Generation 
Fabio Luporini, Imperial College, United Kingdom; Gerard J Gorman, Paul Kelly, and Michael Lange, Imperial College London, United 
Kingdom 

Slides available upon request
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Conclusions
Flexible physics with a simple finite-difference interface

• weeks, months, ... of development time saved
• write your own problem

Minimal coding required for geophysicists/mathematicians
• domain specialists only focus on their own problem
• improves collaborations with a high-level common ground

Simulation for inversion with adjoint-aware discretization
• not only restricted to modelling
• adjoints are inherently hard, specially for complicated physics

And all advantages of code generation with Devito 
(performance, architecture portability, ...)
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References and link
OPESCI : http://www.opesci.org/

• documentation
• list of publications
• examples
• link to DEVITO source code

SLIM : https://www.slim.eos.ubc.ca/
• examples
• documentation
• list of publications
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