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             eta_eq := 0: numera := 0: denomi := 0:   for i from 1 to 6 do     numera := numera+sigma[i]^2:    denomi := denomi+epsilon[i]^2:  end do:   eta_eq := 0.5*sqrt(numera/denomi):   eta_eq1 := simplify(subs(epsilon1=1,subs(epsilon2=-1,subs(epsilon3=0,subs(epsilon4=0,subs(epsilon5=0,subs(epsilon6=0,eta_eq)))))));   NiM+SShldGFfZXExRzYiLCQqJCwoKiYsJiokSSZkZWx0YUdGJSIiIyQhIiciIiEkIiQrIkYwIiIiI0YzRi1GLEYzJCIiJ0YwRiskIiIkRjBGMUYzRjQkIisrKysrNSEjNQ==   eta_eq2 := simplify(subs(epsilon1=1,subs(epsilon2=-0.5,subs(epsilon3=-0.5,subs(epsilon4=0,subs(epsilon5=0,subs(epsilon6=0,eta_eq)))))));   NiM+SShldGFfZXEyRzYiLCQqJCwoKiYsJiokSSZkZWx0YUdGJSIiIyQhIiciIiEkIiQrIkYwIiIiI0YzRi1GLEYzJCIiJ0YwRiskIiIkRjBGMUYzRjQkIisrKysrNSEjNQ==   eta_eq3 := simplify(subs(epsilon1=1,subs(epsilon2=-1,subs(epsilon3=0,subs(epsilon4=0,subs(epsilon5=0,subs(epsilon6=sqrt(2),eta_eq)))))));   NiM+SShldGFfZXEzRzYiLCQqJCwoKiRJJmRlbHRhR0YlIiIjJEYrIiIhJCIkKyVGLSIiIiomLCZGKSQhIidGLSQiJCsiRi1GMCNGMEYrRipGMCQiIiVGLUY3JCIrKysrK10hIzY=   eta_eq4 := simplify(subs(epsilon1=1,subs(epsilon2=-1/2,subs(epsilon3=-1/2,subs(epsilon4=0,subs(epsilon5=0,subs(epsilon6=sqrt(2),eta_eq)))))));   NiM+SShldGFfZXE0RzYiLCQqJCwoKiRJJmRlbHRhR0YlIiIjJCIiKCIiISQiJStcRi4iIiIqJiwmRikkISInRi4kIiQrIkYuRjEjRjFGK0YqRjEkIiM5Ri5GOCQiK0g5ZEc5ISM2   plot([eta_eq1,eta_eq2,eta_eq3,eta_eq4],delta=-2*sqrt(15)/3..sqrt(10),0..2,color=[red,blue,green,yellow],thickness=2);      sigma_eq := vector(6):   for i from 1 to 6 do sigma_eq[i] := 2*eta_eq*epsilon[i]: end do:   Delta_eq := 100*norm(sigma-sigma_eq,2)/norm(sigma,2):   Delta_eq1 := evalf(subs(eta_eq=eta_eq1,subs(epsilon1=1,subs(epsilon2=-1,subs(epsilon3=0,subs(epsilon4=0,subs(epsilon5=0,subs(epsilon6=0,Delta_eq)))))))):   Delta_eq2 := evalf(subs(eta_eq=eta_eq2,subs(epsilon1=1,subs(epsilon2=-0.5,subs(epsilon3=-0.5,subs(epsilon4=0,subs(epsilon5=0,subs(epsilon6=0,Delta_eq)))))))):   Delta_eq3 := evalf(subs(eta_eq=eta_eq3,subs(epsilon1=1,subs(epsilon2=-1,subs(epsilon3=0,subs(epsilon4=0,subs(epsilon5=0,subs(epsilon6=sqrt(2),Delta_eq)))))))):   Delta_eq4 := evalf(subs(eta_eq=eta_eq4,subs(epsilon1=1,subs(epsilon2=-0.5,subs(epsilon3=-0.5,subs(epsilon4=0,subs(epsilon5=0,subs(epsilon6=sqrt(2),Delta_eq)))))))):   plot([Delta_eq1,Delta_eq2,Delta_eq3,Delta_eq4],delta=-2..3);       
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                             The Case of cubic symmetry  Laurent Pouilloux  15 janvier 2006   restart:    with(linalg): with(plots):  Warning, the protected names norm and trace have been redefined and unprotected  Warning, the name changecoords has been redefined   Definition of the tensors and parameters   etaK_cubic :=  matrix(6,6,[2/15*(-6*delta^2+100)^(1/2)+2/5*delta, -1/15*(-6*delta^2+100)^(1/2)-1/5*delta, -1/15*(-6*delta^2+100)^(1/2)-1/5*delta, 0, 0, 0, -1/15*(-6*delta^2+100)^(1/2)-1/5*delta, 2/15*(-6*delta^2+100)^(1/2)+2/5*delta, -1/15*(-6*delta^2+100)^(1/2)-1/5*delta, 0, 0, 0, -1/15*(-6*delta^2+100)^(1/2)-1/5*delta, -1/15*(-6*delta^2+100)^(1/2)-1/5*delta, 2/15*(-6*delta^2+100)^(1/2)+2/5*delta, 0, 0, 0, 0, 0, 0, 1/5*(-6*delta^2+100)^(1/2)-2/5*delta, 0, 0, 0, 0, 0, 0, 1/5*(-6*delta^2+100)^(1/2)-2/5*delta, 0, 0, 0, 0, 0, 0, 1/5*(-6*delta^2+100)^(1/2)-2/5*delta]);   NiM+SStldGFLX2N1YmljRzYiLUknbWF0cml4RzYkSSpwcm90ZWN0ZWRHRilJKF9zeXNsaWJHRiU2IzcoNygsJiokLCYqJEkmZGVsdGFHRiUiIiMhIiciJCsiIiIiI0Y2RjMjRjMiIzpGMiNGMyIiJiwmRi8jISIiRjlGMiNGPkY7RjwiIiFGQEZANyhGPEYuRjxGQEZARkA3KEY8RjxGLkZARkBGQDcoRkBGQEZALCZGLyNGNkY7RjIjISIjRjtGQEZANyhGQEZARkBGQEZERkA3KEZARkBGQEZARkBGRA==   eta_cubic := matrix(6,6):   eta_ijkl := array(1..3,1..3,1..3,1..3): eta_ijkl_rot := array(1..3,1..3,1..3,1..3):   eta_cubic_rot := matrix(6,6):   etaK_cubic_rot := matrix(6,6):   epsilon1 := vector(6,[1,-1,0,0,0,0]):   epsilon2 := vector(6,[1,-0.5,-0.5,0,0,0]):   epsilon3 := vector(6,[1,-1,0,0,0,sqrt(2)]):   epsilon4 := vector(6,[1,-0.5,-0.5,0,0,sqrt(2)]):   sigma1 := vector(6): sigma2 := vector(6): sigma3 := vector(6): sigma4 := vector(6):   sigma1_rot := vector(6): sigma2_rot := vector(6): sigma3_rot := vector(6): sigma4_rot := vector(6):   P11 := cos(phi2)*cos(phi1) - sin(phi2)*cos(theta)*sin(phi1):
P21 := cos(phi2)*sin(phi1) + sin(phi2)*cos(theta)*cos(phi1):
P31 := sin(phi2)*sin(theta):
P12 := -sin(phi2)*cos(phi1) - cos(phi2)*cos(theta)*sin(phi1):
P22 := -sin(phi2)*sin(phi1) + cos(phi2)*cos(theta)*cos(phi1):
P32 := cos(phi2)*sin(theta):
P13 := sin(theta)*sin(phi1):
P23 := -sin(theta)*cos(phi1):
P33 := cos(theta):   ROTMAT := matrix(3,3,[P11,P12,P13,P21,P22,P23,P31,P32,P33]):   ndelta := matrix(3,3,[1,0,0,0,1,0,0,0,1]):   Experiments with (x1,x2,x3)=(x,y,z)   Determination of the stress tensor   sigma1 := multiply(etaK_cubic,epsilon1):   sigma2 := multiply(etaK_cubic,epsilon2):   sigma3 := multiply(etaK_cubic,epsilon3):   sigma4 := multiply(etaK_cubic,epsilon4):   plot([sigma1[6],sigma2[6],sigma3[6],sigma4[6]],delta=-2*sqrt(15)/3..sqrt(10),color=[red,blue,green,yellow],thickness=2);      Equivalent viscosity      eq1 := 0: eq2 := 0: eq3 := 0: eq4 := 0:   numera1 := 0: numera2 := 0: numera3 := 0: numera4 := 0:   denomi1 := 0: denomi2 := 0: denomi3 := 0: denomi4 := 0:   for i from 1 to 6 do     numera1 := numera1 + sigma1[i]*sigma1[i]:     numera2 := numera2 + sigma2[i]*sigma2[i]:     numera3 := numera3 + sigma3[i]*sigma3[i]:     numera4 := numera4 + sigma4[i]*sigma4[i]:     denomi1 := denomi1 + epsilon1[i]*epsilon1[i]:      denomi2 := denomi2 + epsilon2[i]*epsilon2[i]:     denomi3 := denomi3 + epsilon3[i]*epsilon3[i]:     denomi4 := denomi4 + epsilon4[i]*epsilon4[i]:  end do:   eq1 := sqrt(numera1/denomi1)/2:   eq2 := sqrt(numera2/denomi2)/2:   eq3 := sqrt(numera3/denomi3)/2:   eq4 := sqrt(numera4/denomi4)/2:   plot([eq1,eq2,eq3,eq4],delta=-2*sqrt(15)/3..sqrt(10),v=0..2.0,color=[red,blue,green,yellow],thickness=2);      mu0_1 := 3/10*delta+1/10*(-6*delta^2+100)^(1/2): mu0_2 := .3000000000*delta+.1000000000*(-6*delta^2+100)^(1/2): mu0_3 := 1/20*delta+1/10*(-6*delta^2+100)^(1/2): mu0_4 := 0.1428571429e-1*delta+.1000000000*(-6*delta^2+100)^(1/2):   for i from 1 to 6 do     sigma_iso1[i] := 2*mu0_1*epsilon1[i]:    sigma_iso2[i] := 2*mu0_2*epsilon2[i]:    sigma_iso3[i] := 2*mu0_3*epsilon3[i]:    sigma_iso4[i] := 2*mu0_4*epsilon4[i]:  end do:   diff1 := vector(6): diff2 := vector(6): diff3 := vector(6): diff4 := vector(6):   for i from 1 to 6 do     diff1[i] := sigma1[i]-sigma_iso1[i]:      diff2[i] := sigma2[i]-sigma_iso2[i]:      diff3[i] := sigma3[i]-sigma_iso3[i]:      diff4[i] := sigma4[i]-sigma_iso4[i]:    end do:   norm(diff1,2)/norm(sigma1,2);   NiMiIiE=   toto := 100*norm(diff4,2)/norm(sigma4,2);   NiM+SSV0b3RvRzYiLCQqJiwqKiQtSSRhYnNHSSpwcm90ZWN0ZWRHRiw2IywmKiQsJiokSSZkZWx0YUdGJSIiIyEiJyIkKyIiIiIjRjZGMyRGNiEjNUYyJCErOWRHOWRGOUYzRjYqJC1GKzYjRjJGMyQiKzBgRWoiKSEjNiokLUYrNiMsJkYvJCIiJEZBRjIkIStkRzlkR0Y5RjNGNiokLUYrNiMsJiomLCZGLyNGNiIiJkYyIyEiI0ZRRjZGM0Y3RjYqJiwmRjIkIitIOWRHOUZBRi8kIisrKysrNUY5RjZGM0Y3RlNGM0Y2RjcsKiokLUYrNiMsJkYvJCIrKioqKioqKio+RjlGMiQiKysrKytnRjlGM0Y2KiQtRis2IywmRi9GWEYyJCIrKysrK0lGOUYzRjYqJC1GKzYjLCZGLyQiKygqKioqKioqKipGQUYyRmFvRjNGNiokLUYrNiNGT0YzRjMjISIiRjNGNQ==   plot(toto,delta=-2..3,v=0..100,thickness=2);      Nearest isotropic medium   etaK_iso := matrix(6,6,subs(beta=mu,[4/3*beta, -2/3*beta, -2/3*beta, 0, 0, 0, -2/3*beta, 4/3*beta, -2/3*beta, 0, 0, 0, -2/3*beta, -2/3*beta, 4/3*beta, 0, 0, 0, 0, 0, 0, 2*beta, 0, 0, 0, 0, 0, 0, 2*beta, 0, 0, 0, 0, 0, 0, 2*beta]));   NiM+SSlldGFLX2lzb0c2Ii1JJ21hdHJpeEc2JEkqcHJvdGVjdGVkR0YpSShfc3lzbGliR0YlNiM3KDcoLCRJI211R0YlIyIiJSIiJCwkRi8jISIjRjJGMyIiIUY2RjY3KEYzRi5GM0Y2RjZGNjcoRjNGM0YuRjZGNkY2NyhGNkY2RjYsJEYvIiIjRjZGNjcoRjZGNkY2RjZGOkY2NyhGNkY2RjZGNkY2Rjo=   sigma1_iso := multiply(etaK_iso,epsilon1): sigma2_iso := multiply(etaK_iso,epsilon2): sigma3_iso := multiply(etaK_iso,epsilon3): sigma4_iso := multiply(etaK_iso,epsilon4):   diff_eq1 := vector(6): diff_eq2 := vector(6): diff_eq3 := vector(6): diff_eq4 := vector(6):
for i from 1 to 6 do 
  diff_eq1[i] := simplify(abs(sigma1[i]-sigma1_iso[i])):
  diff_eq2[i] := simplify(abs(sigma2[i]-sigma2_iso[i])):
  diff_eq3[i] := simplify(abs(sigma3[i]-sigma3_iso[i])):
  diff_eq4[i] := simplify(abs(sigma4[i]-sigma4_iso[i])):
end do:      eta1 := 0: eta4 := 0: eta2 := 0: eta3 := 0:   for i from 1 to 6 do  eta1 := eta1+diff_eq1[i]^2:  eta2 := eta2+diff_eq2[i]^2:  eta3 := eta3+diff_eq3[i]^2:  eta4 := eta4+diff_eq4[i]^2:  end do:   eta1; eta2; eta3; eta4;   NiMsJCokLUkkYWJzR0kqcHJvdGVjdGVkR0YnNiMsKCokLCYqJEkmZGVsdGFHNiIiIiMhIiciJCsiIiIiI0YyRi8jRjIiIiZGLSMiIiRGNUkjbXVHRi4hIiNGL0Yv  NiMsKCokLUkkYWJzR0kqcHJvdGVjdGVkR0YnNiMsKCokLCYqJEkmZGVsdGFHNiIiIiMkISInIiIhJCIkKyJGMiIiIiNGNUYvJCErKioqKioqKio+ISM1Ri0kISsrKysrZ0Y5SSNtdUdGLiQiKyoqKioqKioqPiEiKkYvRjUqJC1GJjYjLChGKiQhKysrKys1RjlGLSQhKysrKytJRjlGPEY1Ri9GNSokLUYmNiMsKEYqJCErKCoqKioqKioqKiEjNkYtRkZGPCQiKygqKioqKioqKipGOUYvRjU=  NiMsJiokLUkkYWJzR0kqcHJvdGVjdGVkR0YnNiMsKCokLCYqJEkmZGVsdGFHNiIiIiMhIiciJCsiIiIiI0YyRi8jRjIiIiZGLSMiIiRGNUkjbXVHRi4hIiNGL0YvKiQtRiY2IywoKiZGL0YzRitGM0Y0KiZGL0YzRi1GMiNGOUY1KiZGOEYyRi9GM0Y5Ri9GMg==  NiMsKiokLUkkYWJzR0kqcHJvdGVjdGVkR0YnNiMsKCokLCYqJEkmZGVsdGFHNiIiIiMkISInIiIhJCIkKyJGMiIiIiNGNUYvJCErKioqKioqKio+ISM1Ri0kISsrKysrZ0Y5SSNtdUdGLiQiKyoqKioqKioqPiEiKkYvRjUqJC1GJjYjLChGKiQhKysrKys1RjlGLSQhKysrKytJRjlGPEY1Ri9GNSokLUYmNiMsKEYqJCErKCoqKioqKioqKiEjNkYtRkZGPCQiKygqKioqKioqKipGOUYvRjUqJC1GJjYjLCgqJkYvRjYsJkYsRjFGNEY1RjYjRjUiIiYqJkYvRjZGLUY1IyEiI0ZYKiZGPEY1Ri9GNkZlbkYvRjU=   d_eta1 := diff(eta1,mu); d_eta2 := diff(eta2,mu); d_eta3 := diff(eta3,mu); d_eta4 := diff(eta4,mu);    NiM+SSdkX2V0YTFHNiIsJComLUkkYWJzR0kqcHJvdGVjdGVkR0YqNiMsKCokLCYqJEkmZGVsdGFHRiUiIiMhIiciJCsiIiIiI0Y0RjEjRjQiIiZGMCMiIiRGN0kjbXVHRiUhIiNGNC1GKTYkRjRGLEY0ISIp  NiM+SSdkX2V0YTJHNiIsKComLUkkYWJzR0kqcHJvdGVjdGVkR0YqNiMsKCokLCYqJEkmZGVsdGFHRiUiIiMkISInIiIhJCIkKyJGNCIiIiNGN0YxJCErKioqKioqKio+ISM1RjAkISsrKysrZ0Y7SSNtdUdGJSQiKyoqKioqKioqPiEiKkY3LUYpNiRGN0YsRjckIispKioqKioqKlJGQSomLUYpNiMsKEYtJCErKysrKzVGO0YwJCErKysrK0lGO0Y+RjdGNy1GKTYkRjdGSUY3RjEqJi1GKTYjLChGLSQhKygqKioqKioqKiohIzZGMEZMRj4kIisoKioqKioqKioqRjtGNy1GKTYkRjdGU0Y3Rj8=  NiM+SSdkX2V0YTNHNiIsJiomLUkkYWJzR0kqcHJvdGVjdGVkR0YqNiMsKCokLCYqJEkmZGVsdGFHRiUiIiMhIiciJCsiIiIiI0Y0RjEjRjQiIiZGMCMiIiRGN0kjbXVHRiUhIiNGNC1GKTYkRjRGLEY0ISIpKigtRik2IywoKiZGMUY1Ri5GNUY2KiZGMUY1RjBGNCNGO0Y3KiZGOkY0RjFGNUY7RjQtRik2JEY0RkJGNEYxRjUhIiU=  NiM+SSdkX2V0YTRHNiIsKiomLUkkYWJzR0kqcHJvdGVjdGVkR0YqNiMsKCokLCYqJEkmZGVsdGFHRiUiIiMkISInIiIhJCIkKyJGNCIiIiNGN0YxJCErKioqKioqKio+ISM1RjAkISsrKysrZ0Y7SSNtdUdGJSQiKyoqKioqKioqPiEiKkY3LUYpNiRGN0YsRjckIispKioqKioqKlJGQSomLUYpNiMsKEYtJCErKysrKzVGO0YwJCErKysrK0lGO0Y+RjdGNy1GKTYkRjdGSUY3RjEqJi1GKTYjLChGLSQhKygqKioqKioqKiohIzZGMEZMRj4kIisoKioqKioqKioqRjtGNy1GKTYkRjdGU0Y3Rj8qKC1GKTYjLCgqJkYxRjgsJkYvRjNGNkY3RjgjRjciIiYqJkYxRjhGMEY3IyEiI0ZcbyomRj5GN0YxRjhGX29GNy1GKTYkRjdGaG5GN0YxRjghIiU=   contourplot(eta1,delta=-2*sqrt(15)/3..sqrt(10),mu=0..2,filled=true,contours=[0,0.01,0.1,1]); contourplot(d_eta1,delta=-2*sqrt(15)/3..sqrt(10),mu=0..2,filled=true,contours=[-10,-1,0,1,10]);         contourplot(eta2,delta=-2*sqrt(15)/3..sqrt(10),mu=0..2,filled=true,contours=[0,0.01,0.1,1]); contourplot(d_eta2,delta=-2*sqrt(15)/3..sqrt(10),mu=0..2,filled=true,contours=[-10,-1,0,1,10]);            contourplot(eta3,delta=-2*sqrt(15)/3..sqrt(10),mu=0..2,filled=true,contours=[0.01,0.1,1]); contourplot(d_eta3,delta=-2*sqrt(15)/3..sqrt(10),mu=0..2,filled=true,contours=[-10,-1,0,1,10]);         plot(subs(delta=3,eta3),mu=0..2,eta=0..30); evalf(minimize(subs(delta=-2,eta3),mu,location));      NiQkIisuKysrUyEiKjwjNyQ8Iy9JI211RzYiJCIrKSl5ejx4ISM1RiM=   evalf(9/2+(-1/5*2^(1/2)*46^(1/2)+6/5*2^(1/2)+2*(1/10*46^(1/2)+3/20)*2^(1/2))^2);
   NiMkIispKioqKioqKiopISIq   contourplot(d_eta4,delta=-2*sqrt(15)/3..sqrt(10),mu=0..2,filled=true,contours=[-10,-1,0,1,10]);      evalf(1/10*46^(1/2)+9/10);   NiMkIispKkhCeTohIio=   Determination of the expressed anisotropy   etaK_eq1 := matrix(6,6,subs(beta=eq1,[4/3*beta, -2/3*beta, -2/3*beta, 0, 0, 0, -2/3*beta, 4/3*beta, -2/3*beta, 0, 0, 0, -2/3*beta, -2/3*beta, 4/3*beta, 0, 0, 0, 0, 0, 0, 2*beta, 0, 0, 0, 0, 0, 0, 2*beta, 0, 0, 0, 0, 0, 0, 2*beta])):   etaK_eq2 := matrix(6,6,subs(beta=eq2,[4/3*beta, -2/3*beta, -2/3*beta, 0, 0, 0, -2/3*beta, 4/3*beta, -2/3*beta, 0, 0, 0, -2/3*beta, -2/3*beta, 4/3*beta, 0, 0, 0, 0, 0, 0, 2*beta, 0, 0, 0, 0, 0, 0, 2*beta, 0, 0, 0, 0, 0, 0, 2*beta])):   etaK_eq3 := matrix(6,6,subs(beta=eq3,[4/3*beta, -2/3*beta, -2/3*beta, 0, 0, 0, -2/3*beta, 4/3*beta, -2/3*beta, 0, 0, 0, -2/3*beta, -2/3*beta, 4/3*beta, 0, 0, 0, 0, 0, 0, 2*beta, 0, 0, 0, 0, 0, 0, 2*beta, 0, 0, 0, 0, 0, 0, 2*beta])):   etaK_eq4 := matrix(6,6,subs(beta=eq4,[4/3*beta, -2/3*beta, -2/3*beta, 0, 0, 0, -2/3*beta, 4/3*beta, -2/3*beta, 0, 0, 0, -2/3*beta, -2/3*beta, 4/3*beta, 0, 0, 0, 0, 0, 0, 2*beta, 0, 0, 0, 0, 0, 0, 2*beta, 0, 0, 0, 0, 0, 0, 2*beta])):   norm_eq1 := 0: norm_eq2 := 0: norm_eq3 := 0: norm_eq4 := 0:   for i from 1 to 6 do for j from 1 to 6 do   norm_eq1 := simplify(norm_eq1 + etaK_eq1[i,j]*etaK_eq1[i,j]):  norm_eq2 := simplify(norm_eq2 + etaK_eq2[i,j]*etaK_eq2[i,j]):  norm_eq3 := simplify(norm_eq3 + etaK_eq3[i,j]*etaK_eq3[i,j]):  norm_eq4 := simplify(norm_eq4 + etaK_eq4[i,j]*etaK_eq4[i,j]):  end do: end do:   norm_eq1 := sqrt(norm_eq1): norm_eq2 := sqrt(norm_eq2): norm_eq3 := sqrt(norm_eq3): norm_eq4 := sqrt(norm_eq4):   diff1 := matrix(6,6): diff2 := matrix(6,6): diff3 := matrix(6,6): diff4 := matrix(6,6):   for i from 1 to 6 do for j from 1 to 6 do  diff1[i,j] := simplify(etaK_cubic[i,j]-etaK_eq1[i,j]):  diff2[i,j] := simplify(etaK_cubic[i,j]-etaK_eq2[i,j]):  diff3[i,j] := simplify(etaK_cubic[i,j]-etaK_eq3[i,j]):  diff4[i,j] := simplify(etaK_cubic[i,j]-etaK_eq4[i,j]):  end do :end do:    norm_diff1 := 0: norm_diff2 := 0: norm_diff3 := 0: norm_diff4 := 0:   for i from 1 to 6 do for j from 1 to 6 do   norm_diff1 := simplify(norm_diff1 + diff1[i,j]*diff1[i,j]):  norm_diff2 := simplify(norm_diff2 + diff2[i,j]*diff2[i,j]):  norm_diff3 := simplify(norm_diff3 + diff3[i,j]*diff3[i,j]):  norm_diff4 := simplify(norm_diff4 + diff4[i,j]*diff4[i,j]):  end do: end do:    norm_diff1 := sqrt(norm_diff1): norm_diff2 := sqrt(norm_diff2): norm_diff3 := sqrt(norm_diff3): norm_diff4 := sqrt(norm_diff4):   Delta1 := 100*norm_diff1/(2*sqrt(5)): Delta2 := 100*norm_diff2/(2*sqrt(5)): Delta3 := 100*norm_diff3/(2*sqrt(5)): Delta4 := 100*norm_diff4/(2*sqrt(5)):   plot([Delta1,Delta2,Delta3,Delta4],delta=-2*sqrt(15)/3..sqrt(10),thickness=2,color=[red,blue,green,yellow]);      Deuxieme version de l'anisotropie exprimee   etaK_eq1 := matrix(6,6,subs(beta=eq1,[4/3*beta, -2/3*beta, -2/3*beta, 0, 0, 0, -2/3*beta, 4/3*beta, -2/3*beta, 0, 0, 0, -2/3*beta, -2/3*beta, 4/3*beta, 0, 0, 0, 0, 0, 0, 2*beta, 0, 0, 0, 0, 0, 0, 2*beta, 0, 0, 0, 0, 0, 0, 2*beta])):   etaK_eq2 := matrix(6,6,subs(beta=eq2,[4/3*beta, -2/3*beta, -2/3*beta, 0, 0, 0, -2/3*beta, 4/3*beta, -2/3*beta, 0, 0, 0, -2/3*beta, -2/3*beta, 4/3*beta, 0, 0, 0, 0, 0, 0, 2*beta, 0, 0, 0, 0, 0, 0, 2*beta, 0, 0, 0, 0, 0, 0, 2*beta])):   etaK_eq3 := matrix(6,6,subs(beta=eq3,[4/3*beta, -2/3*beta, -2/3*beta, 0, 0, 0, -2/3*beta, 4/3*beta, -2/3*beta, 0, 0, 0, -2/3*beta, -2/3*beta, 4/3*beta, 0, 0, 0, 0, 0, 0, 2*beta, 0, 0, 0, 0, 0, 0, 2*beta, 0, 0, 0, 0, 0, 0, 2*beta])):   etaK_eq4 := matrix(6,6,subs(beta=eq4,[4/3*beta, -2/3*beta, -2/3*beta, 0, 0, 0, -2/3*beta, 4/3*beta, -2/3*beta, 0, 0, 0, -2/3*beta, -2/3*beta, 4/3*beta, 0, 0, 0, 0, 0, 0, 2*beta, 0, 0, 0, 0, 0, 0, 2*beta, 0, 0, 0, 0, 0, 0, 2*beta])):   sigma1_eq := multiply(etaK_eq1,epsilon1): sigma2_eq := multiply(etaK_eq2,epsilon2): sigma3_eq := multiply(etaK_eq3,epsilon3): sigma4_eq := multiply(etaK_eq4,epsilon4):   diff_sigma1 := vector(6): diff_sigma2 := vector(6): diff_sigma3 := vector(6): diff_sigma4 := vector(6):   for i from 1 to 6 do     diff_sigma1[i] := sigma1[i]-sigma1_eq[i]:     diff_sigma2[i] := sigma2[i]-sigma2_eq[i]:     diff_sigma3[i] := sigma3[i]-sigma3_eq[i]:     diff_sigma4[i] := sigma4[i]-sigma4_eq[i]:  end do:   print(diff_sigma1);   NiMtSSd2ZWN0b3JHNiRJKnByb3RlY3RlZEdGJkkoX3N5c2xpYkc2IjYjNygsKCokLCYqJEkmZGVsdGFHRigiIiMhIiciJCsiIiIiI0YzRjAjRjMiIiZGLyMiIiRGNiokLCYqJCwmRixGNUYvRjdGMEYwKiQsJkYsIyEiIkY2Ri8jISIkRjZGMEYwRjQjRkBGMCwoRixGP0YvRkFGOUY0IiIhRkVGRUZF   norm_diffs_eq1 := norm(diff_sigma1,2): norm_diffs_eq2 := norm(diff_sigma2,2): norm_diffs_eq3 := norm(diff_sigma3,2): norm_diffs_eq4 := norm(diff_sigma4,2):   norm_sigma1 := norm(sigma1,2): norm_sigma2 := norm(sigma2,2): norm_sigma3 := norm(sigma3,2): norm_sigma4 := norm(sigma4,2):         Delta1 := simplify(100*norm_diffs_eq1/norm_sigma1); Delta2 := simplify(100*norm_diffs_eq2/norm_sigma2): Delta3 := simplify(100*norm_diffs_eq3/norm_sigma3): Delta4 := simplify(100*norm_diffs_eq4/norm_sigma4);   NiM+SSdEZWx0YTFHNiIsJC1JJGFic0dJKnByb3RlY3RlZEdGKTYjKiYsKCokLCYqJEkmZGVsdGFHRiUiIiMhIiciJCsiIiIiI0Y0RjFGNEYwIiIkKiQsKEYvRjZGM0Y0KiZGLkY1RjBGNCIiJ0Y1ISIiRjQsJkYtRjRGMEY2RjtGMw==      plot([Delta3,Delta4],delta=-2*sqrt(15)/3..sqrt(10),thickness=2,color=[red,blue,green,yellow]);         Experiments with rotation of the crystallographic axis   Rotation of the tensor   Conversion Kelvin -> Voigt   for i from 1 to 3 do for j from 1 to 3 do    eta_cubic[i,j] := etaK_cubic[i,j]:    eta_cubic[i+3,j] := etaK_cubic[i+3,j]/sqrt(2):    eta_cubic[i,j+3] := etaK_cubic[i,j+3]/sqrt(2):    eta_cubic[i+3,j+3] := etaK_cubic[i+3,j+3]/2:  end do: end do:   Creation du tenseur d'ordre 4   i: j: k: l:
for i from 1 by 1 to 3 do
        for j from 1 by 1 to 3 do
                for k from 1 by 1 to 3 do
                        for l from 1 by 1 to 3 do
                                p := ndelta[i,j]*i+(1-ndelta[i,j])*(9-i-j);
                                q := ndelta[k,l]*k+(1-ndelta[k,l])*(9-k-l);
                                eta_ijkl[i,j,k,l] := eta_cubic[p,q];
                        end do;
                end do;
        end do;
end do;   Rotation du tenseur   A := 0:
i1: i2: i3: i4: j1: j2: j3: j4:
for i1 from 1 to 3 do
    for i2 from 1 to 3 do
            for i3 from 1 to 3 do
               for i4 from 1 to 3 do
                for j1 from 1 to 3 do
                        for j2 from 1 to 3 do
                        for j3 from 1 to 3 do
                           for j4 from 1 to 3 do
                        A := A + ROTMAT[i1,j1]*ROTMAT[i2,j2]*ROTMAT[i3,j3]\
*ROTMAT[i4,j4]*eta_ijkl[j1,j2,j3,j4];
end do; end do; end do; end do;
        eta_ijkl_rot[i1,i2,i3,i4] := A;
        A := 0;
end do; end do; end do; end do;   Affectation de eta_cubic_rot   for i from 1 by 1 to 3 do
        eta_cubic_rot[i,i] := eta_ijkl_rot[i,i,i,i]:end do:eta_cubic_rot[2,3] := (eta_ijkl_rot[2,2,3,3]+eta_ijkl_rot[3,3,2,2])/2:
eta_cubic_rot[1,3] := (eta_ijkl_rot[1,1,3,3]+eta_ijkl_rot[3,3,1,1])/2:
eta_cubic_rot[1,2] := (eta_ijkl_rot[1,1,2,2]+eta_ijkl_rot[2,2,1,1])/2:
for i from 1 by 1 to 3 do
        eta_cubic_rot[i,4] := (eta_ijkl_rot[i,i,2,3]+eta_ijkl_rot[i,i,3,2]+\                                 eta_ijkl_rot[2,3,i,i]+eta_ijkl_rot[3,2,i,i])/4:
end do:
for i from 1 by 1 to 3 do
        eta_cubic_rot[i,5] := (eta_ijkl_rot[i,i,1,3]+eta_ijkl_rot[i,i,3,1]+ \                                eta_ijkl_rot[1,3,i,i]+eta_ijkl_rot[3,1,i,i])/4:
end do:
for i from 1 by 1 to 3 do
        eta_cubic_rot[i,6] := (eta_ijkl_rot[i,i,1,2]+eta_ijkl_rot[i,i,2,1]+ \
                             eta_ijkl_rot[1,2,i,i]+eta_ijkl_rot[2,1,i,i])/4:
end do:
eta_cubic_rot[4,4] := (eta_ijkl_rot[2,3,2,3]+eta_ijkl_rot[2,3,3,2]+ \
                        eta_ijkl_rot[3,2,2,3]+eta_ijkl_rot[3,2,3,2])/4:
eta_cubic_rot[5,5] := (eta_ijkl_rot[1,3,1,3]+eta_ijkl_rot[1,3,3,1]+ \
                        eta_ijkl_rot[3,1,1,3]+eta_ijkl_rot[3,1,3,1])/4:
eta_cubic_rot[6,6] := (eta_ijkl_rot[2,1,2,1]+eta_ijkl_rot[2,1,1,2]+ \
                        eta_ijkl_rot[1,2,2,1]+eta_ijkl_rot[1,2,1,2])/4:
eta_cubic_rot[4,5] := (eta_ijkl_rot[2,3,1,3]+eta_ijkl_rot[2,3,3,1]+ \
                        eta_ijkl_rot[3,2,1,3]+eta_ijkl_rot[3,2,3,1]+ \
                        eta_ijkl_rot[1,3,2,3]+eta_ijkl_rot[1,3,3,2]+ \
                        eta_ijkl_rot[3,1,2,3]+eta_ijkl_rot[3,1,3,2])/8:
eta_cubic_rot[4,6] := (eta_ijkl_rot[2,3,1,2]+eta_ijkl_rot[2,3,2,1]+ \
                        eta_ijkl_rot[3,2,1,2]+eta_ijkl_rot[3,2,2,1]+ \
                        eta_ijkl_rot[1,2,2,3]+eta_ijkl_rot[1,2,3,2]+ \
                        eta_ijkl_rot[2,1,2,3]+eta_ijkl_rot[2,1,3,2])/8:
eta_cubic_rot[5,6] := (eta_ijkl_rot[1,3,1,2]+eta_ijkl_rot[1,3,2,1]+ \
                        eta_ijkl_rot[3,1,1,2]+eta_ijkl_rot[3,1,2,1]+ \
                        eta_ijkl_rot[1,2,1,3]+eta_ijkl_rot[1,2,3,1]+ \
                        eta_ijkl_rot[2,1,1,3]+eta_ijkl_rot[2,1,3,1])/8:    Cr\351ation de la partie inf\351rieure de la matrice   for i from 2 by 1 to 6 do
        for j from 1 by 1 to (i-1) do
                eta_cubic_rot[i,j] := eta_cubic_rot[j,i];
        end do;
end do;   Conversion Voigt -> Kelvin   for i from 1 to 3 do for j from 1 to 3 do    etaK_cubic_rot[i,j] := eta_cubic_rot[i,j]:
  etaK_cubic_rot[i+3,j] := eta_cubic_rot[i+3,j]*sqrt(2):
  etaK_cubic_rot[i,j+3] := eta_cubic_rot[i,j+3]*sqrt(2):
  etaK_cubic_rot[i+3,j+3] := eta_cubic_rot[i+3,j+3]*2:
end do: end do:   Determination of chi0 and mu0   eta_mu := matrix(6,6,subs(beta=mu,[4/3*beta, -2/3*beta, -2/3*beta, 0, 0, 0, -2/3*beta, 4/3*beta, -2/3*beta, 0, 0, 0, -2/3*beta, -2/3*beta, 4/3*beta, 0, 0, 0, 0, 0, 0, 2*beta, 0, 0, 0, 0, 0, 0, 2*beta, 0, 0, 0, 0, 0, 0, 2*beta])): sigma_iso1 := vector(6): sigma_iso3 := vector(6):
sigma_iso1 := multiply(eta_mu,epsilon1); sigma_iso2 := multiply(eta_mu,epsilon2); sigma_iso3 := multiply(eta_mu,epsilon3); sigma_iso4 := multiply(eta_mu,epsilon4);
 
   NiM+SStzaWdtYV9pc28xRzYiLUkndmVjdG9yRzYkSSpwcm90ZWN0ZWRHRilJKF9zeXNsaWJHRiU2IzcoLCRJI211R0YlIiIjLCRGLiEiIyIiIUYyRjJGMg==  NiM+SStzaWdtYV9pc28yRzYiLUkndmVjdG9yRzYkSSpwcm90ZWN0ZWRHRilJKF9zeXNsaWJHRiU2IzcoLCRJI211R0YlJCIrKioqKioqKio+ISIqLCRGLiQhKysrKys1RjEsJEYuJCErKCoqKioqKioqKiEjNSQiIiFGOkY5Rjk=  NiM+SStzaWdtYV9pc28zRzYiLUkndmVjdG9yRzYkSSpwcm90ZWN0ZWRHRilJKF9zeXNsaWJHRiU2IzcoLCRJI211R0YlIiIjLCRGLiEiIyIiIUYyRjIsJComRi4iIiJGLyNGNUYvRi8=  NiM+SStzaWdtYV9pc280RzYiLUkndmVjdG9yRzYkSSpwcm90ZWN0ZWRHRilJKF9zeXNsaWJHRiU2IzcoLCRJI211R0YlJCIrKioqKioqKio+ISIqLCRGLiQhKysrKys1RjEsJEYuJCErKCoqKioqKioqKiEjNSQiIiFGOkY5LCQqJkYuIiIiIiIjI0Y9Rj5GPg==   sigma1_rot := vector(6): sigma1_rot := multiply(etaK_cubic_rot,epsilon1):      sigma3_rot := vector(6): sigma3_rot := multiply(etaK_cubic_rot,epsilon3):   S1 := norm(sigma1_rot-sigma_iso1)/norm(sigma1_rot):   
S3 := norm(sigma3_rot-sigma_iso3)/norm(sigma3_rot):      Warning,  computation interrupted   S1_a := simplify(subs(phi2=0,subs(delta=1.,S1))): S3_a := simplify(subs(phi2=0,subs(delta=2.,S3))):    S1_b := simplify(subs(phi2=0,subs(delta=-2.,S1))): S3_b := simplify(subs(phi2=0,subs(delta=-2.,S3))):    mu0_1a := rhs(solve(diff(S1_a,mu))[3]): mu0_1b := rhs(solve(diff(S1_b,mu))[3]):   mu0_3a := rhs(solve(diff(S3_a,mu))[3]): mu0_3b := rhs(solve(diff(S3_b,mu))[3]):   S1_a0 := simplify(subs(mu=mu0_1a,S1_a)):   S1_b0 := simplify(subs(mu=mu0_1b,S1_b)):   S3_a0 := simplify(subs(mu=mu0_3a,S3_a)):   S3_b0 := simplify(subs(mu=mu0_3b,S3_b)):   contourplot(S1_a0,theta=0..Pi,phi1=0..Pi,filled=true,coloring=[red,yellow],contours=[0,0.2,0.4,0.6,0.8,1.0,1.2,1.4]);              



dgfgf.mw
               restart:   with(linalg): with(plots):  Warning, the protected names norm and trace have been redefined and unprotected  Warning, the name changecoords has been redefined   etaK_cubic :=  matrix(6,6,[2/15*(-6*delta^2+100)^(1/2)+2/5*delta, -1/15*(-6*delta^2+100)^(1/2)-1/5*delta, -1/15*(-6*delta^2+100)^(1/2)-1/5*delta, 0, 0, 0, -1/15*(-6*delta^2+100)^(1/2)-1/5*delta, 2/15*(-6*delta^2+100)^(1/2)+2/5*delta, -1/15*(-6*delta^2+100)^(1/2)-1/5*delta, 0, 0, 0, -1/15*(-6*delta^2+100)^(1/2)-1/5*delta, -1/15*(-6*delta^2+100)^(1/2)-1/5*delta, 2/15*(-6*delta^2+100)^(1/2)+2/5*delta, 0, 0, 0, 0, 0, 0, 1/5*(-6*delta^2+100)^(1/2)-2/5*delta, 0, 0, 0, 0, 0, 0, 1/5*(-6*delta^2+100)^(1/2)-2/5*delta, 0, 0, 0, 0, 0, 0, 1/5*(-6*delta^2+100)^(1/2)-2/5*delta]);   NiM+SStldGFLX2N1YmljRzYiLUknbWF0cml4RzYkSSpwcm90ZWN0ZWRHRilJKF9zeXNsaWJHRiU2IzcoNygsJiokLCYqJEkmZGVsdGFHRiUiIiMhIiciJCsiIiIiI0Y2RjMjRjMiIzpGMiNGMyIiJiwmRi8jISIiRjlGMiNGPkY7RjwiIiFGQEZANyhGPEYuRjxGQEZARkA3KEY8RjxGLkZARkBGQDcoRkBGQEZALCZGLyNGNkY7RjIjISIjRjtGQEZANyhGQEZARkBGQEZERkA3KEZARkBGQEZARkBGRA==   epsilon := vector(6,[epsilon1,epsilon2,epsilon3,epsilon4,epsilon5,epsilon6]):   norm_cub :=0 :
for i from 1 to 6 do for j from 1 to 6 do
  norm_cub := simplify(norm_cub+etaK_cubic[i,j]^2):
end do: end do:
norm_cub := sqrt(norm_cub);
 
 
   NiM+SSlub3JtX2N1Ykc2IiwkKiQiIiYjIiIiIiIjRis=   sigma := vector(6):    sigma := multiply(etaK_cubic,epsilon):   sigma_iso := vector(6): eta_mu := matrix(6,6,subs(beta=mu,[4/3*beta, -2/3*beta, -2/3*beta, 0, 0, 0, -2/3*beta, 4/3*beta, -2/3*beta, 0, 0, 0, -2/3*beta, -2/3*beta, 4/3*beta, 0, 0, 0, 0, 0, 0, 2*beta, 0, 0, 0, 0, 0, 0, 2*beta, 0, 0, 0, 0, 0, 0, 2*beta])):   sigma_iso := multiply(eta_mu,epsilon);   NiM+SSpzaWdtYV9pc29HNiItSSd2ZWN0b3JHNiRJKnByb3RlY3RlZEdGKUkoX3N5c2xpYkdGJTYjNygsKComSSNtdUdGJSIiIkkpZXBzaWxvbjFHRiVGMCMiIiUiIiQqJkYvRjBJKWVwc2lsb24yR0YlRjAjISIjRjQqJkYvRjBJKWVwc2lsb24zR0YlRjBGNywoRi5GN0Y1RjJGOUY3LChGLkY3RjVGN0Y5RjIsJComRi9GMEkpZXBzaWxvbjRHRiVGMCIiIywkKiZGL0YwSSllcHNpbG9uNUdGJUYwRkAsJComRi9GMEkpZXBzaWxvbjZHRiVGMEZA      S := 0: denomi := 0:   for i from 1 to 6 do   S := simplify(S + (sigma[i]-sigma_iso[i])^2):  denomi := simplify(sigma[i]^2+denomi):  end do:   S := 100*simplify(S/denomi):   s1:=subs(epsilon1=1,subs(epsilon2=-1,subs(epsilon3=0,subs(epsilon4=0,subs(epsilon5=0,subs(epsilon6=0,S)))))): s2:=subs(epsilon1=1,subs(epsilon2=-1/2,subs(epsilon3=-1/2,subs(epsilon4=0,subs(epsilon5=0,subs(epsilon6=0,S)))))): s3:=subs(epsilon1=1,subs(epsilon2=-1,subs(epsilon3=0,subs(epsilon4=0,subs(epsilon5=0,subs(epsilon6=sqrt(2),S)))))): s4:=subs(epsilon1=1,subs(epsilon2=-1/2,subs(epsilon3=-1/2,subs(epsilon4=0,subs(epsilon5=0,subs(epsilon6=sqrt(2),S)))))):    mu0 := solve(diff(S,mu),mu):    mu0_1:=rhs(solve(diff(s1=0,mu))[2]); mu0_2:=rhs(solve(diff(s2=0,mu))[2]); mu0_3:=rhs(solve(diff(s3=0,mu))[1]); mu0_4:=rhs(solve(diff(s4=0,mu))[2]);     NiM+SSZtdTBfMUc2IiwmSSZkZWx0YUdGJSMiIiQiIzUqJCwmKiRGJyIiIyEiJyIkKyIiIiIjRjFGLiNGMUYq  NiM+SSZtdTBfMkc2IiwmSSZkZWx0YUdGJSMiIiQiIzUqJCwmKiRGJyIiIyEiJyIkKyIiIiIjRjFGLiNGMUYq  NiM+SSZtdTBfM0c2IiwmSSZkZWx0YUdGJSMiIiIiIz8qJCwmKiRGJyIiIyEiJyIkKyJGKSNGKUYuI0YpIiM1  NiM+SSZtdTBfNEc2IiwmSSZkZWx0YUdGJSMiIiIiI3EqJCwmKiRGJyIiIyEiJyIkKyJGKSNGKUYuI0YpIiM1   plot([mu0_1,mu0_2,mu0_3,mu0_4],delta=-2*sqrt(15)/3..sqrt(10),0..2,color=[red,blue,green,yellow],thickness=2);                  S0_1 := evalf(subs(mu=mu0_1,s1)):   S0_2 := evalf(subs(mu=mu0_2,s2)):   S0_3 := evalf(subs(mu=mu0_3,s3)):   S0_4 := evalf(subs(mu=mu0_4,s4)):   plot([S0_1,S0_2,S0_3,S0_4],delta=-2*sqrt(15)/3+0.0000001..sqrt(10),0..100,color=[red,blue,green,yellow],thickness=2);         eta_mu1 :=  matrix(6,6,subs(beta=mu0_1,[4/3*beta, -2/3*beta, -2/3*beta, 0, 0, 0, -2/3*beta, 4/3*beta, -2/3*beta, 0, 0, 0, -2/3*beta, -2/3*beta, 4/3*beta, 0, 0, 0, 0, 0, 0, 2*beta, 0, 0, 0, 0, 0, 0, 2*beta, 0, 0, 0, 0, 0, 0, 2*beta])):   eta_mu2 :=  matrix(6,6,subs(beta=mu0_2,[4/3*beta, -2/3*beta, -2/3*beta, 0, 0, 0, -2/3*beta, 4/3*beta, -2/3*beta, 0, 0, 0, -2/3*beta, -2/3*beta, 4/3*beta, 0, 0, 0, 0, 0, 0, 2*beta, 0, 0, 0, 0, 0, 0, 2*beta, 0, 0, 0, 0, 0, 0, 2*beta])):   eta_mu3 :=  matrix(6,6,subs(beta=mu0_3,[4/3*beta, -2/3*beta, -2/3*beta, 0, 0, 0, -2/3*beta, 4/3*beta, -2/3*beta, 0, 0, 0, -2/3*beta, -2/3*beta, 4/3*beta, 0, 0, 0, 0, 0, 0, 2*beta, 0, 0, 0, 0, 0, 0, 2*beta, 0, 0, 0, 0, 0, 0, 2*beta])):   eta_mu4 :=  matrix(6,6,subs(beta=mu0_4,[4/3*beta, -2/3*beta, -2/3*beta, 0, 0, 0, -2/3*beta, 4/3*beta, -2/3*beta, 0, 0, 0, -2/3*beta, -2/3*beta, 4/3*beta, 0, 0, 0, 0, 0, 0, 2*beta, 0, 0, 0, 0, 0, 0, 2*beta, 0, 0, 0, 0, 0, 0, 2*beta])):   diff_eta_mu1 := matrix(6,6): diff_eta_mu2 := matrix(6,6): diff_eta_mu3 := matrix(6,6): diff_eta_mu4 := matrix(6,6):   for i from 1 to 6 do for j from 1 to 6 do     diff_eta_mu1[i,j] := simplify(etaK_cubic[i,j]-eta_mu1[i,j]):    diff_eta_mu2[i,j] := simplify(etaK_cubic[i,j]-eta_mu2[i,j]):    diff_eta_mu3[i,j] := simplify(etaK_cubic[i,j]-eta_mu3[i,j]):    diff_eta_mu4[i,j] := simplify(etaK_cubic[i,j]-eta_mu4[i,j]):  end do: end do:   norm_diff1 :=0 : norm_diff2 :=0 : norm_diff3 :=0 : norm_diff4 :=0 :
for i from 1 to 6 do for j from 1 to 6 do
  norm_diff1 := simplify(norm_diff1+diff_eta_mu1[i,j]^2):
  norm_diff2 := simplify(norm_diff2+diff_eta_mu2[i,j]^2):    norm_diff3 := simplify(norm_diff3+diff_eta_mu3[i,j]^2):    norm_diff4 := simplify(norm_diff4+diff_eta_mu4[i,j]^2):  end do: end do:  norm_diff1:=sqrt(norm_diff1):norm_diff2:=sqrt(norm_diff2):norm_diff3:=sqrt(norm_diff3):norm_diff4:=sqrt(norm_diff4):      DELTA_1 := 100*norm_diff1/norm_cub:   DELTA_2 := 100*norm_diff2/norm_cub:   DELTA_3 := 100*norm_diff3/norm_cub:   DELTA_4 := 100*norm_diff4/norm_cub:   plot([DELTA_1,DELTA_2,DELTA_3,DELTA_4],delta=-2*sqrt(15)/3..sqrt(10),0..100,color=[red,blue,green,yellow],thickness=2);                  



effective.mw
                restart: assume(mu,positive):   Chargement  des packages   with(linalg): with(plots):  Warning, the protected names norm and trace have been redefined and unprotected  Warning, the name changecoords has been redefined   Definition de la partie isotrope et de la perturbation cubique   iso_part := matrix(subs(eta_bulk_iso=0,[[eta_bulk_iso+4/3, eta_bulk_iso-2/3, eta_bulk_iso-2/3, 0, 0, 0], [eta_bulk_iso-2/3, eta_bulk_iso+4/3, eta_bulk_iso-2/3, 0, 0, 0], [eta_bulk_iso-2/3, eta_bulk_iso-2/3, eta_bulk_iso+4/3, 0, 0, 0], [0, 0, 0, 2, 0, 0], [0, 0, 0, 0, 2, 0], [0, 0, 0, 0, 0, 2]])):   delta_cub := matrix([[2/5*delta, -1/5*delta, -1/5*delta, 0, 0, 0], [-1/5*delta, 2/5*delta, -1/5*delta, 0, 0, 0], [-1/5*delta, -1/5*delta, 2/5*delta, 0, 0, 0], [0, 0, 0, -2/5*delta, 0, 0], [0, 0, 0, 0, -2/5*delta, 0], [0, 0, 0, 0, 0, -2/5*delta]]):   Calcul du tenseur total   etaK_cub := matrix(6,6):   for i from 1 to 6 do for j from 1 to 6 do    etaK_cub[i,j] := iso_part[i,j]+delta_cub[i,j]:  end do: end do:   print(etaK_cub);   NiMtSSdtYXRyaXhHNiRJKnByb3RlY3RlZEdGJkkoX3N5c2xpYkc2IjYjNyg3KCwmIyIiJSIiJCIiIkkmZGVsdGFHRigjIiIjIiImLCYjISIjRi9GMEYxIyEiIkY0RjUiIiFGOkY6NyhGNUYsRjVGOkY6Rjo3KEY1RjVGLEY6RjpGOjcoRjpGOkY6LCZGM0YwRjEjRjdGNEY6Rjo3KEY6RjpGOkY6Rj5GOjcoRjpGOkY6RjpGOkY+   Calcul de l'anisotropie nominale et  de la viscosite isotrope effective   Delta := norm(delta_cub,2)/norm(etaK_cub,2);   NiM+SSZEZWx0YUc2IiwkKiYqJkkmZGVsdGFHRiUiIiItSSpjb25qdWdhdGVHSSpwcm90ZWN0ZWRHRi02I0YpRiojRioiIiMtSSRtYXhHRi02JC1JJGFic0dGLTYjLCoiIiVGKkYrIyIiJyIiJkYpRjlGKCMiIioiI0QtRjU2IywqRjhGKkYoI0Y4Rj5GKSMhIiVGO0YrRkMjISIiRjAjIiIkRjs=   eta_eff := 0:   for i from 1 to 6 do for j from 1 to 6 do    eta_eff := eta_eff+etaK_cub[i,j]^2:  end do: end do:   eta_eff := sqrt(eta_eff): eta_eff0 := evalf(subs(delta=0,eta_eff)):   eta_eff :=eta_eff/eta_eff0:   plot([Delta,eta_eff],delta=-2..3,v=0..2.0,thickness=2);      Calcul de l'erreur   epsilon := vector(6,[e1,e2,e3,e4,e5,e6]):    sigma := vector(6): sigma_eff := vector(6):   sigma := multiply(etaK_cub,epsilon):   etaK_eff := matrix(subs(delta=0,subs(eta_bulk=0,subs(beta=eta_eff,[[eta_bulk+4/3*beta+2/5*delta, eta_bulk-2/3*beta-1/5*delta, eta_bulk-2/3*beta-1/5*delta, 0, 0, 0], [eta_bulk-2/3*beta-1/5*delta, eta_bulk+4/3*beta+2/5*delta, eta_bulk-2/3*beta-1/5*delta, 0, 0, 0], [eta_bulk-2/3*beta-1/5*delta, eta_bulk-2/3*beta-1/5*delta, eta_bulk+4/3*beta+2/5*delta, 0, 0, 0], [0, 0, 0, 2*beta-2/5*delta, 0, 0], [0, 0, 0, 0, 2*beta-2/5*delta, 0], [0, 0, 0, 0, 0, 2*beta-2/5*delta]]))));   NiM+SSlldGFLX2VmZkc2Ii1JJ21hdHJpeEc2JEkqcHJvdGVjdGVkR0YpSShfc3lzbGliR0YlNiM3KDcoLCQqJCIkKyYjIiIiIiIjJCIrVHolRydmISM2LCRGLyQhK3JSVSIpSEY2RjciIiFGOkY6NyhGN0YuRjdGOkY6Rjo3KEY3RjdGLkY6RjpGOjcoRjpGOkY6LCRGLyQiKzc+RlcqKUY2RjpGOjcoRjpGOkY6RjpGPkY6NyhGOkY6RjpGOkY6Rj4=   sigma_eff := multiply(etaK_eff,epsilon):   diff_sigma_eff:=vector(6):   for i from 1 to 6 do diff_sigma_eff[i] := simplify(sigma[i]-sigma_eff[i]): end do:   s_eff := 100*simplify(norm(diff_sigma_eff,2)/norm(sigma,2)):   s1_eff := subs(e1=1,subs(e2=-1,subs(e3=0,subs(e4=0,subs(e5=0,subs(e6=0,s_eff)))))):   s2_eff := subs(e1=1,subs(e2=-0.5,subs(e3=-0.5,subs(e4=0,subs(e5=0,subs(e6=0,s_eff)))))):   s3_eff := subs(e1=1,subs(e2=-1,subs(e3=0,subs(e4=0,subs(e5=0,subs(e6=sqrt(2),s_eff)))))):   s4_eff := subs(e1=1,subs(e2=-0.5,subs(e3=-0.5,subs(e4=0,subs(e5=0,subs(e6=sqrt(2),s_eff)))))):   plot([s1_eff,s2_eff,s3_eff,s4_eff],delta=-2..3,color=[red,blue,green,yellow],thickness=2);      Recherche de la meileure viscosite isotrope   sigma_iso := vector(6):   etaK_iso := matrix(subs(delta=0,subs(eta_bulk=0,subs(beta=mu,[[eta_bulk+4/3*beta, eta_bulk-2/3*beta, eta_bulk-2/3*beta-1/5*delta, 0, 0, 0], [eta_bulk-2/3*beta-1/5*delta, eta_bulk+4/3*beta+2/5*delta, eta_bulk-2/3*beta-1/5*delta, 0, 0, 0], [eta_bulk-2/3*beta-1/5*delta, eta_bulk-2/3*beta-1/5*delta, eta_bulk+4/3*beta+2/5*delta, 0, 0, 0], [0, 0, 0, 2*beta-2/5*delta, 0, 0], [0, 0, 0, 0, 2*beta-2/5*delta, 0], [0, 0, 0, 0, 0, 2*beta-2/5*delta]])))):   sigma_iso := multiply(etaK_iso,epsilon):   diff_sigma_iso:=vector(6):   for i from 1 to 6 do diff_sigma_iso[i] := simplify(sigma[i]-sigma_iso[i]): end do: print(diff_sigma_iso);   NiMtSSd2ZWN0b3JHNiRJKnByb3RlY3RlZEdGJkkoX3N5c2xpYkc2IjYjNygsNEkjZTFHRigjIiIlIiIkKiZGLCIiIkkmZGVsdGFHRihGMSMiIiMiIiZJI2UyR0YoIyEiI0YvKiZGNkYxRjJGMSMhIiJGNUkjZTNHRihGNyomRjxGMUYyRjFGOiomSSRtdXxpckdGKEYxRixGMSMhIiVGLyomRj9GMUY2RjEjRjRGLyomRj9GMUY8RjFGQyw0RixGN0YwRjpGNkYtRjlGM0Y8RjdGPUY6Rj5GQ0ZCRkBGREZDLDRGLEY3RjBGOkY2RjdGOUY6RjxGLUY9RjNGPkZDRkJGQ0ZERkAsKEkjZTRHRihGNComRkhGMUYyRjEjRjhGNSomRj9GMUZIRjFGOCwoSSNlNUdGKEY0KiZGTUYxRjJGMUZKKiZGP0YxRk1GMUY4LChJI2U2R0YoRjQqJkZRRjFGMkYxRkoqJkY/RjFGUUYxRjg=   norm_diff_sigma_iso := 0: for i from 1 to 6 do norm_diff_sigma_iso := norm_diff_sigma_iso+diff_sigma_iso[i]^2: end do: norm_diff_sigma_iso := sqrt(norm_diff_sigma_iso):   s := 100*simplify(norm_diff_sigma_iso/norm(sigma,2)):   ds := diff(s,mu):   mu0 := solve(ds=0,mu):   mu0_1:=subs(e1=1,subs(e2=-1,subs(e3=0,subs(e4=0,subs(e5=0,subs(e6=0,mu0)))))): mu0_2:=subs(e1=1,subs(e2=-0.5,subs(e3=-0.5,subs(e4=0,subs(e5=0,subs(e6=0,mu0)))))): mu0_3:=subs(e1=1,subs(e2=-1,subs(e3=0,subs(e4=0,subs(e5=0,subs(e6=sqrt(2),mu0)))))): mu0_4:=subs(e1=1,subs(e2=-0.5,subs(e3=-0.5,subs(e4=0,subs(e5=0,subs(e6=sqrt(2),mu0)))))):   plot([mu0_1,mu0_2,mu0_3,mu0_4],delta=-2*sqrt(15)/3..sqrt(10),v=0..2,color=[red,blue,green,yellow],thickness=2);      s1 := subs(e1=1,subs(e2=-1,subs(e3=0,subs(e4=0,subs(e5=0,subs(e6=0,subs(mu=mu0_1,s))))))):   s2 := subs(e1=1,subs(e2=-0.5,subs(e3=-0.5,subs(e4=0,subs(e5=0,subs(e6=0,subs(mu=mu0_2,s))))))):   s3 := subs(e1=1,subs(e2=-1,subs(e3=0,subs(e4=0,subs(e5=0,subs(e6=sqrt(2),subs(mu=mu0_3,s))))))):   s4 := subs(e1=1,subs(e2=-0.5,subs(e3=-0.5,subs(e4=0,subs(e5=0,subs(e6=sqrt(2),subs(mu=mu0_4,s))))))):   plot([s1_eff,s2_eff,s1,s2],delta=-2..3,color=[red,blue,green,yellow],thickness=2);      plot([s3_eff,s4_eff,s3,s4],delta=-2..3,color=[red,blue,green,yellow],thickness=2);       



ice.mw
                     restart: 
with(linalg): with(plots): mu_ice := 62.34047337:  Warning, the protected names norm and trace have been redefined and unprotected  Warning, the name changecoords has been redefined   etaK_ice := matrix(6,6,subs(mu=mu_ice,[158.8520225/mu, -41.48805882/mu, 0., 0., 0., 0., -41.48805882/mu, 158.8520225/mu, 0., 0., 0., 0., 0., 0., 117.3639637/mu, 0., 0., 0., 0., 0., 0., 1.988367874/mu,0., 0., 0., 0., 0., 0., 1.988367874/mu, 0., 0., 0., 0., 0., 0., 100.1700407/mu]));   NiM+SSlldGFLX2ljZUc2Ii1JJ21hdHJpeEc2JEkqcHJvdGVjdGVkR0YpSShfc3lzbGliR0YlNiM3KDcoJCIrKkdPIltEISIqJCErK2cyYm0hIzUkIiIhRjVGNEY0RjQ3KEYxRi5GNEY0RjRGNDcoRjRGNCQiKyFwR0UpPUYwRjRGNEY0NyhGNEY0RjQkIitQJ0gmKj0kISM2RjRGNDcoRjRGNEY0RjRGO0Y0NyhGNEY0RjRGNEY0JCIrWD4jb2ciRjA=   eta := matrix(6,6):   eta_ijkl := array(1..3,1..3,1..3,1..3): eta_ijkl_rot := array(1..3,1..3,1..3,1..3):   eta_rot := matrix(6,6):   etaK_ice_rot := matrix(6,6):   P11 := cos(phi2)*cos(phi1) - sin(phi2)*cos(theta)*sin(phi1):
P21 := cos(phi2)*sin(phi1) + sin(phi2)*cos(theta)*cos(phi1):
P31 := sin(phi2)*sin(theta):
P12 := -sin(phi2)*cos(phi1) - cos(phi2)*cos(theta)*sin(phi1):
P22 := -sin(phi2)*sin(phi1) + cos(phi2)*cos(theta)*cos(phi1):
P32 := cos(phi2)*sin(theta):
P13 := sin(theta)*sin(phi1):
P23 := -sin(theta)*cos(phi1):
P33 := cos(theta):   ROTMAT := matrix(3,3,[P11,P12,P13,P21,P22,P23,P31,P32,P33]):   ndelta := matrix(3,3,[1,0,0,0,1,0,0,0,1]):   Rotation of the tensor   Conversion Kelvin -> Voigt   for i from 1 to 3 do for j from 1 to 3 do    eta[i,j] := etaK_ice[i,j]:    eta[i+3,j] := etaK_ice[i+3,j]/sqrt(2):    eta[i,j+3] := etaK_ice[i,j+3]/sqrt(2):    eta[i+3,j+3] := etaK_ice[i+3,j+3]/2:  end do: end do:   Creation du tenseur d'ordre 4   i: j: k: l:
for i from 1 by 1 to 3 do
        for j from 1 by 1 to 3 do
                for k from 1 by 1 to 3 do
                        for l from 1 by 1 to 3 do
                                p := ndelta[i,j]*i+(1-ndelta[i,j])*(9-i-j);
                                q := ndelta[k,l]*k+(1-ndelta[k,l])*(9-k-l);
                                eta_ijkl[i,j,k,l] := eta[p,q];
                        end do;
                end do;
        end do;
end do;   Rotation du tenseur   A := 0:
i1: i2: i3: i4: j1: j2: j3: j4:
for i1 from 1 to 3 do
    for i2 from 1 to 3 do
            for i3 from 1 to 3 do
               for i4 from 1 to 3 do
                for j1 from 1 to 3 do
                        for j2 from 1 to 3 do
                        for j3 from 1 to 3 do
                           for j4 from 1 to 3 do
                        A := A + ROTMAT[i1,j1]*ROTMAT[i2,j2]*ROTMAT[i3,j3]\
*ROTMAT[i4,j4]*eta_ijkl[j1,j2,j3,j4];
end do; end do; end do; end do;
        eta_ijkl_rot[i1,i2,i3,i4] := A;
        A := 0;
end do; end do; end do; end do;   Affectation de eta_rot   for i from 1 by 1 to 3 do
        eta_rot[i,i] := eta_ijkl_rot[i,i,i,i]:end do:eta_rot[2,3] := (eta_ijkl_rot[2,2,3,3]+eta_ijkl_rot[3,3,2,2])/2:
eta_rot[1,3] := (eta_ijkl_rot[1,1,3,3]+eta_ijkl_rot[3,3,1,1])/2:
eta_rot[1,2] := (eta_ijkl_rot[1,1,2,2]+eta_ijkl_rot[2,2,1,1])/2:
for i from 1 by 1 to 3 do
        eta_rot[i,4] := (eta_ijkl_rot[i,i,2,3]+eta_ijkl_rot[i,i,3,2]+\                                 eta_ijkl_rot[2,3,i,i]+eta_ijkl_rot[3,2,i,i])/4:
end do:
for i from 1 by 1 to 3 do
        eta_rot[i,5] := (eta_ijkl_rot[i,i,1,3]+eta_ijkl_rot[i,i,3,1]+ \                                eta_ijkl_rot[1,3,i,i]+eta_ijkl_rot[3,1,i,i])/4:
end do:
for i from 1 by 1 to 3 do
        eta_rot[i,6] := (eta_ijkl_rot[i,i,1,2]+eta_ijkl_rot[i,i,2,1]+ \
                             eta_ijkl_rot[1,2,i,i]+eta_ijkl_rot[2,1,i,i])/4:
end do:
eta_rot[4,4] := (eta_ijkl_rot[2,3,2,3]+eta_ijkl_rot[2,3,3,2]+ \
                        eta_ijkl_rot[3,2,2,3]+eta_ijkl_rot[3,2,3,2])/4:
eta_rot[5,5] := (eta_ijkl_rot[1,3,1,3]+eta_ijkl_rot[1,3,3,1]+ \
                        eta_ijkl_rot[3,1,1,3]+eta_ijkl_rot[3,1,3,1])/4:
eta_rot[6,6] := (eta_ijkl_rot[2,1,2,1]+eta_ijkl_rot[2,1,1,2]+ \
                        eta_ijkl_rot[1,2,2,1]+eta_ijkl_rot[1,2,1,2])/4:
eta_rot[4,5] := (eta_ijkl_rot[2,3,1,3]+eta_ijkl_rot[2,3,3,1]+ \
                        eta_ijkl_rot[3,2,1,3]+eta_ijkl_rot[3,2,3,1]+ \
                        eta_ijkl_rot[1,3,2,3]+eta_ijkl_rot[1,3,3,2]+ \
                        eta_ijkl_rot[3,1,2,3]+eta_ijkl_rot[3,1,3,2])/8:
eta_rot[4,6] := (eta_ijkl_rot[2,3,1,2]+eta_ijkl_rot[2,3,2,1]+ \
                        eta_ijkl_rot[3,2,1,2]+eta_ijkl_rot[3,2,2,1]+ \
                        eta_ijkl_rot[1,2,2,3]+eta_ijkl_rot[1,2,3,2]+ \
                        eta_ijkl_rot[2,1,2,3]+eta_ijkl_rot[2,1,3,2])/8:
eta_rot[5,6] := (eta_ijkl_rot[1,3,1,2]+eta_ijkl_rot[1,3,2,1]+ \
                        eta_ijkl_rot[3,1,1,2]+eta_ijkl_rot[3,1,2,1]+ \
                        eta_ijkl_rot[1,2,1,3]+eta_ijkl_rot[1,2,3,1]+ \
                        eta_ijkl_rot[2,1,1,3]+eta_ijkl_rot[2,1,3,1])/8:    Cr\351ation de la partie inf\351rieure de la matrice   for i from 2 by 1 to 6 do
        for j from 1 by 1 to (i-1) do
                eta_rot[i,j] := eta_rot[j,i];
        end do;
end do;   Conversion Voigt -> Kelvin   for i from 1 to 3 do for j from 1 to 3 do    etaK_ice_rot[i,j] := eta_rot[i,j]:
  etaK_ice_rot[i+3,j] := eta_rot[i+3,j]*sqrt(2):
  etaK_ice_rot[i,j+3] := eta_rot[i,j+3]*sqrt(2):
  etaK_ice_rot[i+3,j+3] := eta_rot[i+3,j+3]*2:
end do: end do:   DI:=matrix(3,3,[0,0,0,0,0,0,0,0,0]):
for i from 1 to 3 do
  DI[1,1]:=etaK_ice[1,i]+DI[1,1]:
  DI[2,2]:=etaK_ice[2,i]+DI[2,2]:
  DI[3,3]:=etaK_ice[3,i]+DI[3,3]:
  DI[2,1]:=etaK_ice[6,i]+DI[2,1]:
  DI[3,1]:=etaK_ice[5,i]+DI[3,1]:
  DI[3,2]:=etaK_ice[4,i]+DI[3,2]:
end do:
DI[1,2]:=DI[2,1]:
DI[1,3]:=DI[3,1]:
DI[2,3]:=DI[3,2]:

VO:=matrix(3,3,[0,0,0,0,0,0,0,0,0]):
VO[1,1]:=etaK_ice[1,1]+etaK_ice[6,6]+etaK_ice[5,5]:
VO[2,2]:=etaK_ice[6,6]+etaK_ice[2,2]+etaK_ice[4,4]:
VO[3,3]:=etaK_ice[5,5]+etaK_ice[4,4]+etaK_ice[3,3]:
VO[2,1]:=etaK_ice[1,6]+etaK_ice[2,6]+etaK_ice[4,5]:
VO[1,2]:=VO[2,1]:
VO[3,1]:=etaK_ice[1,5]+etaK_ice[3,5]+etaK_ice[4,6]:
VO[1,3]:=VO[3,1]:
VO[3,2]:=etaK_ice[2,4]+etaK_ice[3,4]+etaK_ice[5,6]:
VO[2,3]:=VO[3,2]:     KISO:=0.:
  GISO:=0.:
  for i from 1 to 3 do
     KISO:=KISO+DI[i,i]:
     GISO:=GISO+VO[i,i]:
  end do:
  KISO:=KISO/9.:
  temp := GISO:
  GISO:=0.1*temp-0.3*KISO:   eta_iso_ice := matrix(6,6,subs(eta_bulk_iso=KISO,subs(eta_shear=GISO,[eta_bulk_iso+4/3*eta_shear, eta_bulk_iso-2/3*eta_shear, eta_bulk_iso-2/3*eta_shear, 0, 0, 0, eta_bulk_iso-2/3*eta_shear, eta_bulk_iso+4/3*eta_shear, eta_bulk_iso-2/3*eta_shear, 0, 0, 0, eta_bulk_iso-2/3*eta_shear, eta_bulk_iso-2/3*eta_shear, eta_bulk_iso+4/3*eta_shear, 0, 0, 0, 0, 0, 0, 2*eta_shear, 0, 0, 0, 0, 0, 0, 2*eta_shear, 0, 0, 0, 0, 0, 0, 2*eta_shear]))):   diff_ice := matrix(6,6):
for i from 1 to 6 do for j from 1 to 6 do
diff_ice[i,j] := etaK_ice[i,j]-eta_iso_ice[i,j]:
end do: end do:   norm_diff_ice:=0:for i from 1 to 6 do for j from 1 to 6 do
norm_diff_ice := norm_diff_ice+diff_ice[i,j]^2:
end do: end do:
norm_diff_ice := simplify(sqrt(norm_diff_ice));   NiM+SS5ub3JtX2RpZmZfaWNlRzYiJCIrejgiRyFHISIq   norm_ice :=0:
for i from 1 to 6 do for j from 1 to 6 do
norm_ice:=norm_ice+etaK_ice[i,j]^2:
end do: end do:
norm_ice := sqrt(norm_ice);   NiM+SSlub3JtX2ljZUc2IiQiK2FmOHNXISIq   Delta_ice := 100*norm_diff_ice/norm_ice;
    NiM+SSpEZWx0YV9pY2VHNiIkIit0bkZuaSEiKQ==   epsilon_ac := vector(6,[1,alpha,-1-alpha,0,0,0]):
epsilon_ps := vector(6,[1,-1,0,0,0,sqrt(2)*Gamma]):   sigma_ac := multiply(etaK_ice,epsilon_ac):   sigma_ps := multiply(etaK_ice,epsilon_ps):   eta_iso := matrix(6,6,subs(beta=mu,[4/3*beta, -2/3*beta, -2/3*beta, 0, 0, 0, -2/3*beta, 4/3*beta, -2/3*beta, 0, 0, 0, -2/3*beta, -2/3*beta, 4/3*beta, 0, 0, 0, 0, 0, 0, 2*beta, 0, 0, 0, 0, 0, 0, 2*beta, 0, 0, 0, 0, 0, 0, 2*beta])):   sigma_iso_ac := multiply(eta_iso,epsilon_ac):   sigma_iso_ps := multiply(eta_iso,epsilon_ps):      S_ac := 0: S_ps := 0: denom_ac := 0: denom_ps := 0:   for i from 1 to 6 do     denom_ac := denom_ac+sigma_ac[i]^2:    S_ac := S_ac+(sigma_ac[i]-sigma_iso_ac[i])^2:    denom_ps := denom_ps+sigma_ps[i]^2:
  S_ps := S_ps+(sigma_ps[i]-sigma_iso_ps[i])^2:
end do:   S_ac := 100*simplify(S_ac/denom_ac):   S_ps := 100*simplify(S_ps/denom_ps):   mu0_ac := solve(diff(S_ac,mu),mu);0.1500000000e-7*(73846083.+40570703.*alpha+73846083.*alpha^2);   NiM+SSdtdTBfYWNHNiIsJComLCgkIikkM1lRKCIiISIiIkkmYWxwaGFHRiUkIikuMmRTRisqJEYtIiIjRilGLCwoJEYsRitGLEYwRixGLUYsISIiJCIrKysrKzohIzw=  NiMsKCQiK1g3cDI2ISIqIiIiSSZhbHBoYUc2IiQiK11hZyYzJyEjNSokRigiIiNGJA==   mu0_ps := solve(diff(S_ps,mu),mu);   NiM+SSdtdTBfcHNHNiIsJComLCYkIiIjIiIhIiIiKiRJJkdhbW1hR0YlRipGLEYsLCYkRixGK0YsRi1GLCEiIiQiK0QoNFQuKSEjNQ==   plot(mu0_ac,alpha=-2..3,0.6..1.8,thickness=2); plot(mu0_ps,Gamma=0..2,0.6..1.8,thickness=2);         S0_ac := simplify(subs(mu=mu0_ac,S_ac)):   S0_ps := simplify(subs(mu=mu0_ps,S_ps)):   plot(S0_ac,alpha=-2..3,thickness=2);      plot(S0_ps,Gamma=0..1,thickness=2);      diff_eta_mu0 := matrix(6,6): eta_bis := matrix(6,6):   for i from 1 to 6 do for j from 1 to 6 do     diff_eta_mu0[i,j] := simplify(subs(delta=2,subs(theta=Pi/4,etaK_cubic_rot[i,j]-eta_mu[i,j]))):    eta_bis[i,j] := simplify(subs(delta=2,subs(theta=Pi/4,etaK_cubic_rot[i,j]))):  end do: end do:   norm_diff := 0: norm_total := 0:   for i from 1 to 6 do for j from 1 to 6 do     norm_diff := norm_diff+diff_eta_mu0[i,j]^2:    norm_total := norm_total+eta_bis[i,j]^2:  end do: end do:   norm_diff := sqrt(norm_diff): norm_total := sqrt( norm_total):   DELTA := 100*norm_diff/norm_total:      sigma_rot_ac := multiply(etaK_ice_rot,epsilon_ac): sigma_rot_ps := multiply(etaK_ice_rot,epsilon_ps):     



ice.mws.mw
               restart: 
with(linalg): with(plots): mu_ice := 62.34047337:  Warning, the protected names norm and trace have been redefined and unprotected  Warning, the name changecoords has been redefined   eta_c := matrix(6,6,subs(mu=mu_ice,[158.8520225/mu, -41.48805882/mu, 0., 0., 0., 0., -41.48805882/mu, 158.8520225/mu, 0., 0., 0., 0., 0., 0., 117.3639637/mu, 0., 0., 0., 0., 0., 0., 1.988367874/mu,0., 0., 0., 0., 0., 0., 1.988367874/mu, 0., 0., 0., 0., 0., 0., 100.1700407/mu]));   NiM+SSZldGFfY0c2Ii1JJ21hdHJpeEc2JEkqcHJvdGVjdGVkR0YpSShfc3lzbGliR0YlNiM3KDcoJCIrKkdPIltEISIqJCErK2cyYm0hIzUkIiIhRjVGNEY0RjQ3KEYxRi5GNEY0RjRGNDcoRjRGNCQiKyFwR0UpPUYwRjRGNEY0NyhGNEY0RjQkIitQJ0gmKj0kISM2RjRGNDcoRjRGNEY0RjRGO0Y0NyhGNEY0RjRGNEY0JCIrWD4jb2ciRjA=   DI:=matrix(3,3,[0,0,0,0,0,0,0,0,0]):
for i from 1 to 3 do
  DI[1,1]:=eta_c[1,i]+DI[1,1]:
  DI[2,2]:=eta_c[2,i]+DI[2,2]:
  DI[3,3]:=eta_c[3,i]+DI[3,3]:
  DI[2,1]:=eta_c[6,i]+DI[2,1]:
  DI[3,1]:=eta_c[5,i]+DI[3,1]:
  DI[3,2]:=eta_c[4,i]+DI[3,2]:
end do:
DI[1,2]:=DI[2,1]:
DI[1,3]:=DI[3,1]:
DI[2,3]:=DI[3,2]:

VO:=matrix(3,3,[0,0,0,0,0,0,0,0,0]):
VO[1,1]:=eta_c[1,1]+eta_c[6,6]+eta_c[5,5]:
VO[2,2]:=eta_c[6,6]+eta_c[2,2]+eta_c[4,4]:
VO[3,3]:=eta_c[5,5]+eta_c[4,4]+eta_c[3,3]:
VO[2,1]:=eta_c[1,6]+eta_c[2,6]+eta_c[4,5]:
VO[1,2]:=VO[2,1]:
VO[3,1]:=eta_c[1,5]+eta_c[3,5]+eta_c[4,6]:
VO[1,3]:=VO[3,1]:
VO[3,2]:=eta_c[2,4]+eta_c[3,4]+eta_c[5,6]:
VO[2,3]:=VO[3,2]:     KISO:=0.:
  GISO:=0.:
  for i from 1 to 3 do
     KISO:=KISO+DI[i,i]:
     GISO:=GISO+VO[i,i]:
  end do:
  KISO:=KISO/9.:
  temp := GISO:
  GISO:=0.1*temp-0.3*KISO:   eta_iso_ice := matrix(6,6,subs(eta_bulk_iso=KISO,subs(eta_shear=GISO,[eta_bulk_iso+4/3*eta_shear, eta_bulk_iso-2/3*eta_shear, eta_bulk_iso-2/3*eta_shear, 0, 0, 0, eta_bulk_iso-2/3*eta_shear, eta_bulk_iso+4/3*eta_shear, eta_bulk_iso-2/3*eta_shear, 0, 0, 0, eta_bulk_iso-2/3*eta_shear, eta_bulk_iso-2/3*eta_shear, eta_bulk_iso+4/3*eta_shear, 0, 0, 0, 0, 0, 0, 2*eta_shear, 0, 0, 0, 0, 0, 0, 2*eta_shear, 0, 0, 0, 0, 0, 0, 2*eta_shear]))):   diff_ice := matrix(6,6):
for i from 1 to 6 do for j from 1 to 6 do
diff_ice[i,j] := eta_c[i,j]-eta_iso_ice[i,j]:
end do: end do:   norm_diff_ice:=0:for i from 1 to 6 do for j from 1 to 6 do
norm_diff_ice := norm_diff_ice+diff_ice[i,j]^2:
end do: end do:
norm_diff_ice := simplify(sqrt(norm_diff_ice));   NiM+SS5ub3JtX2RpZmZfaWNlRzYiJCIrejgiRyFHISIq   norm_ice :=0:
for i from 1 to 6 do for j from 1 to 6 do
norm_ice:=norm_ice+eta_c[i,j]^2:
end do: end do:
norm_ice := sqrt(norm_ice);   NiM+SSlub3JtX2ljZUc2IiQiK2FmOHNXISIq   Delta_ice := 100*norm_diff_ice/norm_ice;
    NiM+SSpEZWx0YV9pY2VHNiIkIit0bkZuaSEiKQ==   epsilon_ac := vector(6,[1,alpha,-1-alpha,0,0,0]):
epsilon_ps := vector(6,[1,-1,0,0,0,sqrt(2)*Gamma]):   sigma_ac := multiply(eta_c,epsilon_ac);   NiM+SSlzaWdtYV9hY0c2Ii1JJ3ZlY3Rvckc2JEkqcHJvdGVjdGVkR0YpSShfc3lzbGliR0YlNiM3KCwmJCIrKkdPIltEISIqIiIiSSZhbHBoYUdGJSQhKytnMmJtISM1LCZGM0YxRjJGLiwmJCErIXBHRSk9RjBGMUYyRjgkIiIhRjtGOkY6   sigma_ps := multiply(eta_c,epsilon_ps);   NiM+SSlzaWdtYV9wc0c2Ii1JJ3ZlY3Rvckc2JEkqcHJvdGVjdGVkR0YpSShfc3lzbGliR0YlNiM3KCQiKyopUWs4SyEiKiQhKyopUWs4S0YvJCIiIUYzRjJGMiwkKiYiIiMjIiIiRjZJJkdhbW1hR0YlRjgkIitYPiNvZyJGLw==   eta_iso := matrix(6,6,subs(beta=mu,[4/3*beta, -2/3*beta, -2/3*beta, 0, 0, 0, -2/3*beta, 4/3*beta, -2/3*beta, 0, 0, 0, -2/3*beta, -2/3*beta, 4/3*beta, 0, 0, 0, 0, 0, 0, 2*beta, 0, 0, 0, 0, 0, 0, 2*beta, 0, 0, 0, 0, 0, 0, 2*beta])):   sigma_iso_ac := multiply(eta_iso,epsilon_ac):   sigma_iso_ps := multiply(eta_iso,epsilon_ps):   S_ac := 0: S_ps := 0: denom_ac := 0: denom_ps := 0:   for i from 1 to 6 do     denom_ac := denom_ac+sigma_ac[i]^2:    S_ac := S_ac+(sigma_ac[i]-sigma_iso_ac[i])^2:    denom_ps := denom_ps+sigma_ps[i]^2:
  S_ps := S_ps+(sigma_ps[i]-sigma_iso_ps[i])^2:
end do:   S_ac := 100*simplify(S_ac/denom_ac):   S_ps := 100*simplify(S_ps/denom_ps):   mu0_ac := solve(diff(S_ac,mu),mu):   mu0_ps := solve(diff(S_ps,mu),mu):   plot(mu0_ac,alpha=-2..3,0..2); plot(mu0_ps,Gamma=0..1,0..2);         S0_ac := simplify(subs(mu=mu0_ac,S_ac)):   S0_ps := simplify(subs(mu=mu0_ps,S_ps)):   plot(S0_ac,alpha=-2..3);      plot(S0_ps,Gamma=-2..3);       



orient.mw
                       restart:    with(linalg): with(plots):  Warning, the protected names norm and trace have been redefined and unprotected  Warning, the name changecoords has been redefined   Definition of the tensors and parameters   etaK_cubic :=  matrix(6,6,[2/15*(-6*delta^2+100)^(1/2)+2/5*delta, -1/15*(-6*delta^2+100)^(1/2)-1/5*delta, -1/15*(-6*delta^2+100)^(1/2)-1/5*delta, 0, 0, 0, -1/15*(-6*delta^2+100)^(1/2)-1/5*delta, 2/15*(-6*delta^2+100)^(1/2)+2/5*delta, -1/15*(-6*delta^2+100)^(1/2)-1/5*delta, 0, 0, 0, -1/15*(-6*delta^2+100)^(1/2)-1/5*delta, -1/15*(-6*delta^2+100)^(1/2)-1/5*delta, 2/15*(-6*delta^2+100)^(1/2)+2/5*delta, 0, 0, 0, 0, 0, 0, 1/5*(-6*delta^2+100)^(1/2)-2/5*delta, 0, 0, 0, 0, 0, 0, 1/5*(-6*delta^2+100)^(1/2)-2/5*delta, 0, 0, 0, 0, 0, 0, 1/5*(-6*delta^2+100)^(1/2)-2/5*delta]);   NiM+SStldGFLX2N1YmljRzYiLUknbWF0cml4RzYkSSpwcm90ZWN0ZWRHRilJKF9zeXNsaWJHRiU2IzcoNygsJiokLCYqJEkmZGVsdGFHRiUiIiMhIiciJCsiIiIiI0Y2RjMjRjMiIzpGMiNGMyIiJiwmRi8jISIiRjlGMiNGPkY7RjwiIiFGQEZANyhGPEYuRjxGQEZARkA3KEY8RjxGLkZARkBGQDcoRkBGQEZALCZGLyNGNkY7RjIjISIjRjtGQEZANyhGQEZARkBGQEZERkA3KEZARkBGQEZARkBGRA==   eta_cubic := matrix(6,6):   eta_ijkl := array(1..3,1..3,1..3,1..3): eta_ijkl_rot := array(1..3,1..3,1..3,1..3):   eta_cubic_rot := matrix(6,6):   etaK_cubic_rot := matrix(6,6):   epsilon1 := vector(6,[1,-1,0,0,0,0]):   epsilon2 := vector(6,[1,-0.5,-0.5,0,0,0]):   epsilon3 := vector(6,[1,-1,0,0,0,sqrt(2)]):   epsilon4 := vector(6,[1,-0.5,-0.5,0,0,sqrt(2)]):   sigma1 := vector(6): sigma2 := vector(6): sigma3 := vector(6): sigma4 := vector(6):   sigma1_rot := vector(6): sigma2_rot := vector(6): sigma3_rot := vector(6): sigma4_rot := vector(6):   P11 := cos(phi2)*cos(phi1) - sin(phi2)*cos(theta)*sin(phi1):
P21 := cos(phi2)*sin(phi1) + sin(phi2)*cos(theta)*cos(phi1):
P31 := sin(phi2)*sin(theta):
P12 := -sin(phi2)*cos(phi1) - cos(phi2)*cos(theta)*sin(phi1):
P22 := -sin(phi2)*sin(phi1) + cos(phi2)*cos(theta)*cos(phi1):
P32 := cos(phi2)*sin(theta):
P13 := sin(theta)*sin(phi1):
P23 := -sin(theta)*cos(phi1):
P33 := cos(theta):   ROTMAT := matrix(3,3,[P11,P12,P13,P21,P22,P23,P31,P32,P33]):   ndelta := matrix(3,3,[1,0,0,0,1,0,0,0,1]):   Experiments with rotation of the crystallographic axis   Rotation of the tensor   Conversion Kelvin -> Voigt   for i from 1 to 3 do for j from 1 to 3 do    eta_cubic[i,j] := etaK_cubic[i,j]:    eta_cubic[i+3,j] := etaK_cubic[i+3,j]/sqrt(2):    eta_cubic[i,j+3] := etaK_cubic[i,j+3]/sqrt(2):    eta_cubic[i+3,j+3] := etaK_cubic[i+3,j+3]/2:  end do: end do:   Creation du tenseur d'ordre 4   i: j: k: l:
for i from 1 by 1 to 3 do
        for j from 1 by 1 to 3 do
                for k from 1 by 1 to 3 do
                        for l from 1 by 1 to 3 do
                                p := ndelta[i,j]*i+(1-ndelta[i,j])*(9-i-j);
                                q := ndelta[k,l]*k+(1-ndelta[k,l])*(9-k-l);
                                eta_ijkl[i,j,k,l] := eta_cubic[p,q];
                        end do;
                end do;
        end do;
end do;   Rotation du tenseur   A := 0:
i1: i2: i3: i4: j1: j2: j3: j4:
for i1 from 1 to 3 do
    for i2 from 1 to 3 do
            for i3 from 1 to 3 do
               for i4 from 1 to 3 do
                for j1 from 1 to 3 do
                        for j2 from 1 to 3 do
                        for j3 from 1 to 3 do
                           for j4 from 1 to 3 do
                        A := A + ROTMAT[i1,j1]*ROTMAT[i2,j2]*ROTMAT[i3,j3]\
*ROTMAT[i4,j4]*eta_ijkl[j1,j2,j3,j4];
end do; end do; end do; end do;
        eta_ijkl_rot[i1,i2,i3,i4] := A;
        A := 0;
end do; end do; end do; end do;   Affectation de eta_cubic_rot   for i from 1 by 1 to 3 do
        eta_cubic_rot[i,i] := eta_ijkl_rot[i,i,i,i]:end do:eta_cubic_rot[2,3] := (eta_ijkl_rot[2,2,3,3]+eta_ijkl_rot[3,3,2,2])/2:
eta_cubic_rot[1,3] := (eta_ijkl_rot[1,1,3,3]+eta_ijkl_rot[3,3,1,1])/2:
eta_cubic_rot[1,2] := (eta_ijkl_rot[1,1,2,2]+eta_ijkl_rot[2,2,1,1])/2:
for i from 1 by 1 to 3 do
        eta_cubic_rot[i,4] := (eta_ijkl_rot[i,i,2,3]+eta_ijkl_rot[i,i,3,2]+\                                 eta_ijkl_rot[2,3,i,i]+eta_ijkl_rot[3,2,i,i])/4:
end do:
for i from 1 by 1 to 3 do
        eta_cubic_rot[i,5] := (eta_ijkl_rot[i,i,1,3]+eta_ijkl_rot[i,i,3,1]+ \                                eta_ijkl_rot[1,3,i,i]+eta_ijkl_rot[3,1,i,i])/4:
end do:
for i from 1 by 1 to 3 do
        eta_cubic_rot[i,6] := (eta_ijkl_rot[i,i,1,2]+eta_ijkl_rot[i,i,2,1]+ \
                             eta_ijkl_rot[1,2,i,i]+eta_ijkl_rot[2,1,i,i])/4:
end do:
eta_cubic_rot[4,4] := (eta_ijkl_rot[2,3,2,3]+eta_ijkl_rot[2,3,3,2]+ \
                        eta_ijkl_rot[3,2,2,3]+eta_ijkl_rot[3,2,3,2])/4:
eta_cubic_rot[5,5] := (eta_ijkl_rot[1,3,1,3]+eta_ijkl_rot[1,3,3,1]+ \
                        eta_ijkl_rot[3,1,1,3]+eta_ijkl_rot[3,1,3,1])/4:
eta_cubic_rot[6,6] := (eta_ijkl_rot[2,1,2,1]+eta_ijkl_rot[2,1,1,2]+ \
                        eta_ijkl_rot[1,2,2,1]+eta_ijkl_rot[1,2,1,2])/4:
eta_cubic_rot[4,5] := (eta_ijkl_rot[2,3,1,3]+eta_ijkl_rot[2,3,3,1]+ \
                        eta_ijkl_rot[3,2,1,3]+eta_ijkl_rot[3,2,3,1]+ \
                        eta_ijkl_rot[1,3,2,3]+eta_ijkl_rot[1,3,3,2]+ \
                        eta_ijkl_rot[3,1,2,3]+eta_ijkl_rot[3,1,3,2])/8:
eta_cubic_rot[4,6] := (eta_ijkl_rot[2,3,1,2]+eta_ijkl_rot[2,3,2,1]+ \
                        eta_ijkl_rot[3,2,1,2]+eta_ijkl_rot[3,2,2,1]+ \
                        eta_ijkl_rot[1,2,2,3]+eta_ijkl_rot[1,2,3,2]+ \
                        eta_ijkl_rot[2,1,2,3]+eta_ijkl_rot[2,1,3,2])/8:
eta_cubic_rot[5,6] := (eta_ijkl_rot[1,3,1,2]+eta_ijkl_rot[1,3,2,1]+ \
                        eta_ijkl_rot[3,1,1,2]+eta_ijkl_rot[3,1,2,1]+ \
                        eta_ijkl_rot[1,2,1,3]+eta_ijkl_rot[1,2,3,1]+ \
                        eta_ijkl_rot[2,1,1,3]+eta_ijkl_rot[2,1,3,1])/8:    Cr\351ation de la partie inf\351rieure de la matrice   for i from 2 by 1 to 6 do
        for j from 1 by 1 to (i-1) do
                eta_cubic_rot[i,j] := eta_cubic_rot[j,i];
        end do;
end do;   Conversion Voigt -> Kelvin   for i from 1 to 3 do for j from 1 to 3 do    etaK_cubic_rot[i,j] := eta_cubic_rot[i,j]:
  etaK_cubic_rot[i+3,j] := eta_cubic_rot[i+3,j]*sqrt(2):
  etaK_cubic_rot[i,j+3] := eta_cubic_rot[i,j+3]*sqrt(2):
  etaK_cubic_rot[i+3,j+3] := eta_cubic_rot[i+3,j+3]*2:
end do: end do:   Determination of chi0 and mu0   eta_mu := matrix(6,6,subs(beta=mu,[4/3*beta, -2/3*beta, -2/3*beta, 0, 0, 0, -2/3*beta, 4/3*beta, -2/3*beta, 0, 0, 0, -2/3*beta, -2/3*beta, 4/3*beta, 0, 0, 0, 0, 0, 0, 2*beta, 0, 0, 0, 0, 0, 0, 2*beta, 0, 0, 0, 0, 0, 0, 2*beta])): sigma_iso1 := vector(6): sigma_iso3 := vector(6):
sigma_iso1 := multiply(eta_mu,epsilon1); sigma_iso2 := multiply(eta_mu,epsilon2); sigma_iso3 := multiply(eta_mu,epsilon3); sigma_iso4 := multiply(eta_mu,epsilon4);
 
   NiM+SStzaWdtYV9pc28xRzYiLUkndmVjdG9yRzYkSSpwcm90ZWN0ZWRHRilJKF9zeXNsaWJHRiU2IzcoLCRJI211R0YlIiIjLCRGLiEiIyIiIUYyRjJGMg==  NiM+SStzaWdtYV9pc28yRzYiLUkndmVjdG9yRzYkSSpwcm90ZWN0ZWRHRilJKF9zeXNsaWJHRiU2IzcoLCRJI211R0YlJCIrKioqKioqKio+ISIqLCRGLiQhKysrKys1RjEsJEYuJCErKCoqKioqKioqKiEjNSQiIiFGOkY5Rjk=  NiM+SStzaWdtYV9pc28zRzYiLUkndmVjdG9yRzYkSSpwcm90ZWN0ZWRHRilJKF9zeXNsaWJHRiU2IzcoLCRJI211R0YlIiIjLCRGLiEiIyIiIUYyRjIsJComRi4iIiJGLyNGNUYvRi8=  NiM+SStzaWdtYV9pc280RzYiLUkndmVjdG9yRzYkSSpwcm90ZWN0ZWRHRilJKF9zeXNsaWJHRiU2IzcoLCRJI211R0YlJCIrKioqKioqKio+ISIqLCRGLiQhKysrKys1RjEsJEYuJCErKCoqKioqKioqKiEjNSQiIiFGOkY5LCQqJkYuIiIiIiIjI0Y9Rj5GPg==   eta_a := matrix(6,6): eta_b := matrix(6,6):   for i from 1 to 6 do for j from 1 to 6 do    eta_a[i,j] := subs(delta=2,subs(phi2=0,etaK_cubic_rot[i,j])):    eta_b[i,j] := subs(delta=2,subs(theta=Pi/4,etaK_cubic_rot[i,j])):  end do: end do:   sigma1_rot_a := vector(6): sigma1_rot_a := multiply(eta_a,epsilon1):   sigma1_rot_b := vector(6): sigma1_rot_b := multiply(eta_b,epsilon1):   sigma2_rot_a := vector(6): sigma2_rot_a := multiply(eta_a,epsilon2):   sigma2_rot_b := vector(6): sigma2_rot_b := multiply(eta_b,epsilon2):      sigma3_rot_a := vector(6): sigma3_rot_a := multiply(eta_a,epsilon3):   sigma3_rot_b := vector(6): sigma3_rot_b := multiply(eta_b,epsilon3):   sigma4_rot_a := vector(6): sigma4_rot_a := multiply(eta_a,epsilon4):   sigma4_rot_b := vector(6): sigma4_rot_b := multiply(eta_b,epsilon4):   S1_a := 0: S1_b := 0: S3_a := 0: S3_b := 0: S2_a := 0: S2_b := 0: S4_a := 0: S4_b := 0:    denom_1a := 0: denom_1b := 0: denom_3a := 0: denom_3b := 0: denom_2a := 0: denom_2b := 0: denom_4a := 0: denom_4b := 0:   for i from 1 to 6 do     denom_1a := denom_1a+sigma1_rot_a[i]^2:    S1_a := S1_a+(sigma1_rot_a[i]-sigma_iso1[i])^2:    denom_1b := denom_1b+sigma1_rot_b[i]^2:
  S1_b := S1_b+(sigma1_rot_b[i]-sigma_iso1[i])^2:
  denom_3a := denom_3a+sigma3_rot_a[i]^2:
  S3_a := S3_a+(sigma3_rot_a[i]-sigma_iso3[i])^2:
  denom_3b := denom_3b+sigma3_rot_b[i]^2:
  S3_b := S3_b+(sigma3_rot_b[i]-sigma_iso3[i])^2:
  denom_2a := denom_2a+sigma2_rot_a[i]^2:
  S2_a := S2_a+(sigma2_rot_a[i]-sigma_iso2[i])^2:
  denom_2b := denom_2b+sigma2_rot_b[i]^2:
  S2_b := S2_b+(sigma2_rot_b[i]-sigma_iso2[i])^2:
  denom_4a := denom_4a+sigma4_rot_a[i]^2:
  S4_a := S4_a+(sigma4_rot_a[i]-sigma_iso4[i])^2:
  denom_4b := denom_4b+sigma4_rot_b[i]^2:
  S4_b := S4_b+(sigma4_rot_b[i]-sigma_iso4[i])^2:
end do:   S1_a := simplify(100*S1_a/denom_1a): S1_b := simplify(100*S1_b/denom_1b): S3_a := simplify(100*S3_a/denom_3a): S3_b := simplify(100*S3_b/denom_3b):    S2_a := simplify(100*S2_a/denom_2a): S2_b := simplify(100*S2_b/denom_2b): S4_a := simplify(100*S4_a/denom_4a): S4_b := simplify(100*S4_b/denom_4b):    mu0_1a := solve(diff(S1_a,mu),mu): mu0_1b := solve(diff(S1_b,mu),mu):   mu0_3a := solve(diff(S3_a,mu),mu): mu0_3b := solve(diff(S3_b,mu),mu):   mu0_2a := solve(diff(S2_a,mu),mu): mu0_2b := solve(diff(S2_b,mu),mu):   mu0_4a := solve(diff(S4_a,mu),mu): mu0_4b := solve(diff(S4_b,mu),mu):   S1_a0 := subs(mu=mu0_1a,S1_a):   S1_b0 := subs(mu=mu0_1b,S1_b):   S3_a0 := subs(mu=mu0_3a,S3_a):   S3_b0 := subs(mu=mu0_3b,S3_b):   S2_a0 := subs(mu=mu0_2a,S2_a):   S2_b0 := subs(mu=mu0_2b,S2_b):   S4_a0 := subs(mu=mu0_4a,S4_a):   S4_b0 := subs(mu=mu0_4b,S4_b):   evalf(subs(phi1=Pi/2,subs(phi2=0,mu0_1b)));   NiMkIisqeXo8QSIhIio=      contourplot(S1_a0,theta=0..Pi/2,phi1=0..Pi/2,filled=true,coloring=[black,white],contours=[0,5,10,15,20,25,30,35,40]);      contourplot(S1_b0,phi2=0..Pi/2,phi1=0..Pi/2,filled=true,coloring=[black,white],contours=[0,5,10,15,20,25,30,35,40]);      contourplot(S2_a0,theta=0..Pi/2,phi1=0..Pi/2,filled=true,coloring=[black,white],contours=[0,5,10,15,20,25,30,35,40]);      contourplot(S2_b0,phi2=0..Pi/2,phi1=0..Pi/2,filled=true,coloring=[black,white],contours=[0,5,10,15,20,25,30,35,40]);      contourplot(S3_a0,theta=0..Pi/2,phi1=0..Pi/2,filled=true,coloring=[black,white],contours=[0,5,10,15,20,25,30,35,40]);      contourplot(S3_b0,phi2=0..Pi/2,phi1=0..Pi/2,filled=true,coloring=[black,white],contours=[0,5,10,15,20,25,30,35,40]);      contourplot(mu0_1a,theta=0..Pi/2,phi1=0..Pi/2,filled=true,coloring=[black,white],contours=[0,0.1,0.2,0.3,0.4,0.5,0.6,0.7,0.8,0.9,1.0,1.1,1.2,1.3,1.4]);      contourplot(mu0_1b,phi2=0..Pi/2,phi1=0..Pi/2,filled=true,coloring=[black,white],contours=[0,0.1,0.2,0.3,0.4,0.5,0.6,0.7,0.8,0.9,1.0,1.1,1.2,1.3,1.4]);      contourplot(mu0_2a,theta=0..Pi/2,phi1=0..Pi/2,filled=true,coloring=[black,white],contours=[0,0.1,0.2,0.3,0.4,0.5,0.6,0.7,0.8,0.9,1.0,1.1,1.2,1.3,1.4]);      contourplot(mu0_2b,phi2=0..Pi/2,phi1=0..Pi/2,filled=true,coloring=[black,white],contours=[0,0.1,0.2,0.3,0.4,0.5,0.6,0.7,0.8,0.9,1.0,1.1,1.2,1.3,1.4]);      contourplot(mu0_3a,theta=0..Pi/2,phi1=0..Pi/2,filled=true,coloring=[black,white],contours=[0,0.1,0.2,0.3,0.4,0.5,0.6,0.7,0.8,0.9,1.0,1.1,1.2,1.3,1.4]);      contourplot(mu0_3b,phi2=0..Pi/2,phi1=0..Pi/2,filled=true,coloring=[black,white],contours=[0,0.1,0.2,0.3,0.4,0.5,0.6,0.7,0.8,0.9,1.0,1.1,1.2,1.3,1.4]);      contourplot(mu0_4a,theta=0..Pi/2,phi1=0..Pi/2,filled=true,coloring=[black,white],contours=[0,0.1,0.2,0.3,0.4,0.5,0.6,0.7,0.8,0.9,1.0,1.1,1.2,1.3,1.4]);      contourplot(mu0_4b,phi2=0..Pi/2,phi1=0..Pi/2,filled=true,coloring=[black,white],contours=[0,0.1,0.2,0.3,0.4,0.5,0.6,0.7,0.8,0.9,1.0,1.1,1.2,1.3,1.4]);      diff_eta_mu0 := matrix(6,6): eta_bis := matrix(6,6):   for i from 1 to 6 do for j from 1 to 6 do     diff_eta_mu0[i,j] := simplify(subs(delta=2,subs(theta=Pi/4,etaK_cubic_rot[i,j]-eta_mu[i,j]))):    eta_bis[i,j] := simplify(subs(delta=2,subs(theta=Pi/4,etaK_cubic_rot[i,j]))):  end do: end do:   norm_diff := 0: norm_total := 0:   for i from 1 to 6 do for j from 1 to 6 do     norm_diff := norm_diff+diff_eta_mu0[i,j]^2:    norm_total := norm_total+eta_bis[i,j]^2:  end do: end do:   norm_diff := sqrt(norm_diff): norm_total := sqrt( norm_total):   DELTA := 100*norm_diff/norm_total:   DELTA_1b := subs(mu=mu0_1b,DELTA):      contourplot(DELTA_1b,phi2=0..Pi/2,phi1=0..Pi/2,filled=true,coloring=[black,white],contours=[50,55,60,65,70,75]);      DELTA_2b := subs(mu=mu0_2b,DELTA):   contourplot(DELTA_2b,phi2=0..Pi/2,phi1=0..Pi/2,filled=true,coloring=[black,white],contours=[50,55,60,65,70,75]);      DELTA_3b := subs(mu=mu0_3b,DELTA):   contourplot(DELTA_3b,phi2=0..Pi/2,phi1=0..Pi/2,filled=true,coloring=[black,white],contours=[50,55,60,65,70,75]);            DELTA_1a := subs(mu=mu0_1a,DELTA):   contourplot(DELTA_1a,theta=0..Pi/2,phi1=0..Pi/2,filled=true,coloring=[black,white],contours=[50,55,60,65,70,75]);      DELTA_2a := subs(mu=mu0_2a,DELTA):   contourplot(DELTA_2a,theta=0..Pi/2,phi1=0..Pi/2,filled=true,coloring=[black,white],contours=[50,55,60,65,70,75]);      DELTA_3a := subs(mu=mu0_3a,DELTA):   contourplot(DELTA_3a,theta=0..Pi/2,phi1=0..Pi/2,filled=true,coloring=[black,white],contours=[50,55,60,65,70,75]);         colorbar_delta0(x,y) := y:   contourplot(colorbar_delta0(x,y),x=10..20,y=50..75,filled=true,coloring=[black,white],contours=[50,55,60,65,70,75]);          


