                    {Files of programming for calcs.}   

         {First part is of MATHEMATICA file "execpac.12v.k.s03".}

  /////////////////////////////////////////////////////////////////////////////

rr[j_, k_, l_, p_, q_] := rr12[j, k, l, p, q]

rr12[f_, sx_, a_, m_Integer, n_Integer] := Module[{na, w, zx}, 

     If[n < 1, Return[no$$iterations$$error]]; na = 0; zx = rat[sx, m]; 

      Label[o1]; If[na == n, Goto[o2]]; zx = r12f[f, zx, a, m]; na = na + 1; 

      Goto[o1]; Label[o2]; Return[zx]; ]

rat[x_, k_Integer] := Rationalize[x, 1/10^(k + 2)]

r12f[f_, sx_, a_, n_Integer] := r12fa[f, rat[sx, n], a, n]

r12fa[f_, sx_, a_, n_Integer] := (AccuracyGoal -> n; PrecisionGoal -> n; 

     WorkingPrecision -> n + 7; Module[{u, s, zx, o, nu, du, x1a, x2a, x3a, 

       x4a, x5a, x6a, x7a, x8a, x9a, x10a, x11a, x12a, 

       fx1, fx2, fx3, fx4, fx5, fx6, fx7, fx8, fx9, fx10, fx11, fx12, fe, w},

       {x1a, x2a, x3a, x4a, x5a, x6a, x7a, x8a, x9a, x10a, x11a, x12a} = sx; 

       s = {x1 -> x1a, x2 -> x2a, x3 -> x3a, x4 -> x4a, x5 -> x5a, x6 -> x6a, 

      x7 -> x7a, x8 -> x8a, x9 -> x9a, x10 -> x10a, x11 -> x11a, x12 -> x12a}; 

       {fx1, fx2, fx3, fx4, fx5, fx6, fx7, fx8, fx9, fx10, fx11, fx12, fe} = 

       N[{D[f, x1], D[f, x2], D[f, x3], D[f, x4], 

           D[f, x5], D[f, x6], D[f, x7], D[f, x8], D[f, x9], D[f, x10], 

           D[f, x11], D[f, x12], f} /. s, 

         n]; w = {fx1, fx2, fx3, fx4, fx5, fx6, fx7, fx8, fx9, fx10, fx11, 

         fx12, fe}; w = Rationalize[w, 1/10^(n + 2)]; 

       {fx1, fx2, fx3, fx4, fx5, fx6, fx7, fx8, fx9, fx10, fx11, fx12, fe} = w; 

       nu = -(a*fe); du = fx1^2 + fx2^2 + fx3^2 + 

         fx4^2 + fx5^2 + fx6^2 + fx7^2 + fx8^2 + fx9^2 + fx10^2 + fx11^2 + 

         fx12^2; u = nu/du; 

       zx = N[sx + u*{fx1, fx2, fx3, fx4, fx5, fx6, fx7, fx8, fx9, fx10, 

            fx11, fx12}, n]; Return[zx]; Null; ])

rrs[z1_,z2_,z3_] := rrb[f,z1,9/5,z2,z3]

rra[v1_, v2_, v3_, v4_] := rrb[v1,v2,9/5,v3,v4]

rrb[f_, sx_, a_, m_Integer, n_Integer] := Module[{na, w, zx}, 

     If[n < 1, Return[no$$iterations$$error]]; na = 0; zx = rat[sx, m]; 

      Label[o1]; If[na == n, Goto[o2]]; zx = rfb[f, zx, a, m]; na = na + 1; 

      Goto[o1]; Label[o2]; Return[zx]; ]

rfb[f_, sx_, a_, n_Integer] := rf1b[f, rat[sx, n], a, n]

rf1b[f_, sx_, a_, n_Integer] := (AccuracyGoal -> n; PrecisionGoal -> n; 

     WorkingPrecision -> n + 7; Module[{u, s, zx, du, b, fx1, fx2, fx3, fx4, 

       fx5, fx6, fx7, fx8, fx9, fx10, fx11, fx12, fe, fe2, w, st13}, 

      b = a; st13 = N[sbx[{D[f, x1], D[f, x2], D[f, x3], D[f, x4], D[f, x5], 

           D[f, x6], D[f, x7], D[f, x8], D[f, x9], D[f, x10], D[f, x11], 

           D[f, x12], f}, sx], n]; st13 = Rationalize[st13, 1/10^(n + 2)]; 

       {fx1, fx2, fx3, fx4, fx5, fx6, fx7, fx8, fx9, fx10, fx11, fx12, fe} = 

        st13; du = fx1^2 + fx2^2 + fx3^2 + fx4^2 + fx5^2 + fx6^2 + fx7^2 + 

         fx8^2 + fx9^2 + fx10^2 + fx11^2 + fx12^2; u = -(fe/du); Goto[o2]; 

       Label[o1]; b = (2*b)/3; Label[o2]; 

       zx = N[sx + b*u*{fx1, fx2, fx3, fx4, fx5, fx6, fx7, fx8, fx9, fx10, 

            fx11, fx12}, n]; fe2 = N[sbx[f, zx], n]; If[fe2 < fe, Goto[o3]]; 

       If[b < 6^(-n), Return[gonetoosmall]]; Goto[o1]; Label[o3]; Return[zx]; 

       Null; ])

sbx[phi_, sxa_] := Module[{xaa, r}, xaa = sb[sxa]; r = phi /. xaa; Return[r]; 

      Null; ]

sb[wq_] := s12b[wq]

s12b[w_] := Module[{j1, j2, j3, a, j4, j5, j6, j7, j8, j9, j10, j11, j12}, 

     {j1, j2, j3, j4, j5, j6, j7, j8, j9, j10, j11, j12} = w; 

      a = {x1 -> j1, x2 -> j2, x3 -> j3, x4 -> j4, x5 -> j5, x6 -> j6, 

        x7 -> j7, x8 -> j8, x9 -> j9, x10 -> j10, x11 -> j11, x12 -> j12}; 

      Return[a]; ]

FRTB[w1_, w2_, w3_] := Module[{zx, o}, o = FRTA[w1, w2, w3]; zx = xx12 /. o; 

      Return[zx]; ]

FRTA[ll_, sx_, n_Integer] := Module[{rx, o, x1a, x2a, x3a, x4a, x5a, x6a, 

      x7a, x8a, x9a, x10a, x11a, x12a}, 

     rx = Rationalize[sx, 1/10^(n + 2)]; {x1a, x2a, x3a, x4a, x5a, x6a, x7a, 

        x8a, x9a, x10a, x11a, x12a} = rx; 

      o = FindRoot[ll == zz12, {x1, x1a}, {x2, x2a}, {x3, x3a}, {x4, x4a}, 

        {x5, x5a}, {x6, x6a}, {x7, x7a}, {x8, x8a}, {x9, x9a}, {x10, x10a}, 

        {x11, x11a}, {x12, x12a}, {AccuracyGoal -> n, WorkingPrecision -> n + 7}]; 

      o = N[o, n]; Return[o]; ]

zz12 = {0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0}

xx12 = {x1, x2, x3, x4, x5, x6, x7, x8, x9, x10, x11, x12}

FRT[w1_, w2_, w3_] := Module[{za, zb, zc}, za = FRTA[w1, w2, w3]; 

      zb = FRTB[w1, w2, w3]; zc = {zb, za}; Return[zc]; ]

SFRB[w1_, w2_, w3_, v_] := Module[{zx, o}, o = SFRA[w1, w2, w3, v]; 

      zx = xx12 /. o; Return[zx]; ]

SFRA[ll_, sx_, n_Integer, kk_Integer] := 

    Module[{rx, o, k, x1a, x2a, x3a, x4a, x5a, x6a, x7a, x8a, x9a, x10a, 

      x11a, x12a}, k = kk/(1 + kk); 

      rx = Rationalize[sx, 1/10^(n + 2)]; {x1a, x2a, x3a, x4a, x5a, x6a, x7a, 

        x8a, x9a, x10a, x11a, x12a} = rx; 

      o = FindRoot[ll == zz12, {x1, k*x1a, x1a/k}, {x2, k*x2a, x2a/k}, 

        {x3, k*x3a, x3a/k}, {x4, k*x4a, x4a/k}, {x5, k*x5a, x5a/k}, 

        {x6, k*x6a, x6a/k}, {x7, k*x7a, x7a/k}, {x8, k*x8a, x8a/k}, 

        {x9, k*x9a, x9a/k}, {x10, k*x10a, x10a/k}, {x11, k*x11a, x11a/k}, 

  {x12, k*x12a, x12a/k}, {AccuracyGoal -> n, WorkingPrecision -> n + 7}]; 

      o = N[o, n]; Return[o]; Null; ]

SFR[w1_, w2_, w3_, v_] := Module[{za, zb, zc}, za = SFRA[w1, w2, w3, v]; 

      zb = SFRB[w1, w2, w3, v]; zc = {zb, za}; Return[zc]; ]

fsb[z_] := sbx[f, z]

ffsb[v_] := sbx[ff, v]

ff0 = s12g

////////////////////////////////////////////////////////////////////////

  {Remark: The vector ensemble of 12 quantities appearing just below represents

the 12 equations for the equilibrium, with each expression set equal to zero, and

these quantities are derived from the three payoff functions as differentiated by

various of the strategic variables, etc. The actual payoff functions, much simpler,

enter into the vector of three components given as pay3 below (in terms of the

rather unilluminating "anonymous" xsubi type names of the strategic variables.}

////////////////////////////////////////////////////////////////////////

s12g = {x7/E^(x1/e3) - x8/E^(x2/e3), x10/E^(x4/e3) - x9/E^(x3/e3), 

     x11/E^(x5/e3) - x12/E^(x6/e3), 

     ((-12*x11)/(1 + (1 - x1 - x3 - x6)^4/e1^4) - 

        (48*x11*(1 - x1 - x3 - x6)^3*(-1 + x1 + x6))/

         (e1^4*(1 + (1 - x1 - x3 - x6)^4/e1^4)^2) - 

        6*x12*(2/(1 + (1 - x1 - x3 - x5)^4/e1^4) + 

          (4*(1 - x1 - x3 - x5)^3*(b1 + 2*(-1 + x1 + x6)))/

           (e1^4*(1 + (1 - x1 - x3 - x5)^4/e1^4)^2)) - 

        (12*x7)/(1 + (1 - x2 - x4 - x6)^4/e1^4) - 

        (6*(-b3 + (b3 + 2*(-1 + x1 + x6))/(1 + (1 - x2 - x4 - x6)^4/e1^4))*

          x7)/e3 - (12*x8)/(1 + (1 - x1 - x4 - x6)^4/e1^4) - 

        (48*(1 - x1 - x4 - x6)^3*(-1 + x1 + x6)*x8)/

         (e1^4*(1 + (1 - x1 - x4 - x6)^4/e1^4)^2))/

       (12*(1 + x10 + x11 + x12 + x7 + x8 + x9)) - 

      (x7*(-6*x10*(-b1 + (b1 - 2*x4)/(1 + (1 - x2 - x3 - x5)^4/e1^4)) - 

         (12*x11*(-1 + x1 + x6))/(1 + (1 - x1 - x3 - x6)^4/e1^4) - 

         6*x12*(-b1 + (b1 + 2*(-1 + x1 + x6))/(1 + (1 - x1 - x3 - x5)^4/

              e1^4)) - 6*(-b3 + (b3 + 2*(-1 + x1 + x6))/

            (1 + (1 - x2 - x4 - x6)^4/e1^4))*x7 - (12*(-1 + x1 + x6)*x8)/

          (1 + (1 - x1 - x4 - x6)^4/e1^4) - 

         6*(-b3 + (b3 - 2*x3)/(1 + (1 - x2 - x4 - x5)^4/e1^4))*x9))/

       (12*e3*(1 + x10 + x11 + x12 + x7 + x8 + x9)^2), 

     -(x8*(-6*x10*(-b1 + (b1 + 2*(-1 + x2 + x4))/(1 + (1 - x2 - x3 - x5)^4/e1^

                4)) - 6*x11*(-b2 + (b2 - 2*x5)/(1 + (1 - x1 - x3 - x6)^4/e1^

                4)) - 6*x12*(-b1 + (b1 - 2*x6)/(1 + (1 - x1 - x3 - x5)^4/e1^

                4)) - (12*(-1 + x2 + x4)*x7)/(1 + (1 - x2 - x4 - x6)^4/

             e1^4) - 6*(-b2 + (b2 + 2*(-1 + x2 + x4))/

             (1 + (1 - x1 - x4 - x6)^4/e1^4))*x8 - (12*(-1 + x2 + x4)*x9)/

           (1 + (1 - x2 - x4 - x5)^4/e1^4)))/

       (12*e3*(1 + x10 + x11 + x12 + x7 + x8 + x9)^2) + 

      (-6*x10*(2/(1 + (1 - x2 - x3 - x5)^4/e1^4) + 

          (4*(b1 + 2*(-1 + x2 + x4))*(1 - x2 - x3 - x5)^3)/

           (e1^4*(1 + (1 - x2 - x3 - x5)^4/e1^4)^2)) - 

        (12*x7)/(1 + (1 - x2 - x4 - x6)^4/e1^4) - 

        (48*(-1 + x2 + x4)*(1 - x2 - x4 - x6)^3*x7)/

         (e1^4*(1 + (1 - x2 - x4 - x6)^4/e1^4)^2) - 

        (6*(-b2 + (b2 + 2*(-1 + x2 + x4))/(1 + (1 - x1 - x4 - x6)^4/e1^4))*

          x8)/e3 - (12*x8)/(1 + (1 - x1 - x4 - x6)^4/e1^4) - 

        (12*x9)/(1 + (1 - x2 - x4 - x5)^4/e1^4) - 

        (48*(-1 + x2 + x4)*(1 - x2 - x4 - x5)^3*x9)/

         (e1^4*(1 + (1 - x2 - x4 - x5)^4/e1^4)^2))/

       (12*(1 + x10 + x11 + x12 + x7 + x8 + x9)), 

     -(x9*((-12*x12*(-1 + x3 + x5))/(1 + (1 - x1 - x3 - x5)^4/e1^4) - 

          (12*x10*(-1 + x3 + x5))/(1 + (1 - x2 - x3 - x5)^4/e1^4) - 

          6*x11*(-b2 + (b2 + 2*(-1 + x3 + x5))/(1 + (1 - x1 - x3 - x6)^4/e1^

                4)) - 6*(-b3 + (b3 - 2*x1)/(1 + (1 - x2 - x4 - x6)^4/e1^4))*

           x7 - 6*(-b2 + (b2 - 2*x2)/(1 + (1 - x1 - x4 - x6)^4/e1^4))*x8 - 

          6*(-b3 + (b3 + 2*(-1 + x3 + x5))/(1 + (1 - x2 - x4 - x5)^4/e1^4))*

           x9))/(12*e3*(1 + x10 + x11 + x12 + x7 + x8 + x9)^2) + 

      ((-12*x12)/(1 + (1 - x1 - x3 - x5)^4/e1^4) - 

        (12*x10)/(1 + (1 - x2 - x3 - x5)^4/e1^4) - 

        (48*x12*(1 - x1 - x3 - x5)^3*(-1 + x3 + x5))/

         (e1^4*(1 + (1 - x1 - x3 - x5)^4/e1^4)^2) - 

        (48*x10*(1 - x2 - x3 - x5)^3*(-1 + x3 + x5))/

         (e1^4*(1 + (1 - x2 - x3 - x5)^4/e1^4)^2) - 

        6*x11*(2/(1 + (1 - x1 - x3 - x6)^4/e1^4) + 

          (4*(b2 + 2*(-1 + x3 + x5))*(1 - x1 - x3 - x6)^3)/

           (e1^4*(1 + (1 - x1 - x3 - x6)^4/e1^4)^2)) - 

        (12*x9)/(1 + (1 - x2 - x4 - x5)^4/e1^4) - 

        (6*(-b3 + (b3 + 2*(-1 + x3 + x5))/(1 + (1 - x2 - x4 - x5)^4/e1^4))*

          x9)/e3)/(12*(1 + x10 + x11 + x12 + x7 + x8 + x9)), 

     -(x10*(-6*x10*(-b1 + (b1 + 2*(-1 + x2 + x4))/(1 + (1 - x2 - x3 - x5)^

                4/e1^4)) - 6*x11*(-b2 + (b2 - 2*x5)/(1 + (1 - x1 - x3 - x6)^

                4/e1^4)) - 6*x12*(-b1 + (b1 - 2*x6)/(1 + (1 - x1 - x3 - x5)^

                4/e1^4)) - (12*(-1 + x2 + x4)*x7)/(1 + (1 - x2 - x4 - x6)^4/

             e1^4) - 6*(-b2 + (b2 + 2*(-1 + x2 + x4))/

             (1 + (1 - x1 - x4 - x6)^4/e1^4))*x8 - (12*(-1 + x2 + x4)*x9)/

           (1 + (1 - x2 - x4 - x5)^4/e1^4)))/

       (12*e3*(1 + x10 + x11 + x12 + x7 + x8 + x9)^2) + 

      ((-6*x10*(-b1 + (b1 + 2*(-1 + x2 + x4))/(1 + (1 - x2 - x3 - x5)^4/

              e1^4)))/e3 - (12*x10)/(1 + (1 - x2 - x3 - x5)^4/e1^4) - 

        (12*x7)/(1 + (1 - x2 - x4 - x6)^4/e1^4) - 

        (48*(-1 + x2 + x4)*(1 - x2 - x4 - x6)^3*x7)/

         (e1^4*(1 + (1 - x2 - x4 - x6)^4/e1^4)^2) - 

        6*(2/(1 + (1 - x1 - x4 - x6)^4/e1^4) + (4*(b2 + 2*(-1 + x2 + x4))*

            (1 - x1 - x4 - x6)^3)/(e1^4*(1 + (1 - x1 - x4 - x6)^4/e1^4)^2))*

         x8 - (12*x9)/(1 + (1 - x2 - x4 - x5)^4/e1^4) - 

        (48*(-1 + x2 + x4)*(1 - x2 - x4 - x5)^3*x9)/

         (e1^4*(1 + (1 - x2 - x4 - x5)^4/e1^4)^2))/

       (12*(1 + x10 + x11 + x12 + x7 + x8 + x9)), 

     -(x11*((-12*x12*(-1 + x3 + x5))/(1 + (1 - x1 - x3 - x5)^4/e1^4) - 

          (12*x10*(-1 + x3 + x5))/(1 + (1 - x2 - x3 - x5)^4/e1^4) - 

          6*x11*(-b2 + (b2 + 2*(-1 + x3 + x5))/(1 + (1 - x1 - x3 - x6)^4/e1^

                4)) - 6*(-b3 + (b3 - 2*x1)/(1 + (1 - x2 - x4 - x6)^4/e1^4))*

           x7 - 6*(-b2 + (b2 - 2*x2)/(1 + (1 - x1 - x4 - x6)^4/e1^4))*x8 - 

          6*(-b3 + (b3 + 2*(-1 + x3 + x5))/(1 + (1 - x2 - x4 - x5)^4/e1^4))*

           x9))/(12*e3*(1 + x10 + x11 + x12 + x7 + x8 + x9)^2) + 

      ((-12*x12)/(1 + (1 - x1 - x3 - x5)^4/e1^4) - 

        (12*x10)/(1 + (1 - x2 - x3 - x5)^4/e1^4) - 

        (48*x12*(1 - x1 - x3 - x5)^3*(-1 + x3 + x5))/

         (e1^4*(1 + (1 - x1 - x3 - x5)^4/e1^4)^2) - 

        (48*x10*(1 - x2 - x3 - x5)^3*(-1 + x3 + x5))/

         (e1^4*(1 + (1 - x2 - x3 - x5)^4/e1^4)^2) - 

        (6*x11*(-b2 + (b2 + 2*(-1 + x3 + x5))/(1 + (1 - x1 - x3 - x6)^4/

              e1^4)))/e3 - (12*x11)/(1 + (1 - x1 - x3 - x6)^4/e1^4) - 

        6*(2/(1 + (1 - x2 - x4 - x5)^4/e1^4) + (4*(1 - x2 - x4 - x5)^3*

            (b3 + 2*(-1 + x3 + x5)))/(e1^4*(1 + (1 - x2 - x4 - x5)^4/e1^4)^

             2))*x9)/(12*(1 + x10 + x11 + x12 + x7 + x8 + x9)), 

     ((-12*x12)/(1 + (1 - x1 - x3 - x5)^4/e1^4) - 

        (12*x11)/(1 + (1 - x1 - x3 - x6)^4/e1^4) - 

        (48*x11*(1 - x1 - x3 - x6)^3*(-1 + x1 + x6))/

         (e1^4*(1 + (1 - x1 - x3 - x6)^4/e1^4)^2) - 

        (6*x12*(-b1 + (b1 + 2*(-1 + x1 + x6))/(1 + (1 - x1 - x3 - x5)^4/

              e1^4)))/e3 - 6*(2/(1 + (1 - x2 - x4 - x6)^4/e1^4) + 

          (4*(1 - x2 - x4 - x6)^3*(b3 + 2*(-1 + x1 + x6)))/

           (e1^4*(1 + (1 - x2 - x4 - x6)^4/e1^4)^2))*x7 - 

        (12*x8)/(1 + (1 - x1 - x4 - x6)^4/e1^4) - 

        (48*(1 - x1 - x4 - x6)^3*(-1 + x1 + x6)*x8)/

         (e1^4*(1 + (1 - x1 - x4 - x6)^4/e1^4)^2))/

       (12*(1 + x10 + x11 + x12 + x7 + x8 + x9)) - 

      (x12*(-6*x10*(-b1 + (b1 - 2*x4)/(1 + (1 - x2 - x3 - x5)^4/e1^4)) - 

         (12*x11*(-1 + x1 + x6))/(1 + (1 - x1 - x3 - x6)^4/e1^4) - 

         6*x12*(-b1 + (b1 + 2*(-1 + x1 + x6))/(1 + (1 - x1 - x3 - x5)^4/

              e1^4)) - 6*(-b3 + (b3 + 2*(-1 + x1 + x6))/

            (1 + (1 - x2 - x4 - x6)^4/e1^4))*x7 - (12*(-1 + x1 + x6)*x8)/

          (1 + (1 - x1 - x4 - x6)^4/e1^4) - 

         6*(-b3 + (b3 - 2*x3)/(1 + (1 - x2 - x4 - x5)^4/e1^4))*x9))/

       (12*e3*(1 + x10 + x11 + x12 + x7 + x8 + x9)^2), 

     ((-6*E^(x2/e3)*(-b2 + (b2 - 2*x2)/(1 + (1 - x1 - x4 - x6)^4/e1^4)) - 

         6*E^(x1/e3)*(-b3 + (b3 - 2*x1)/(1 + (1 - x2 - x4 - x6)^4/e1^4)))*

        (1 + x10 + x11 + x12 + x7 + x8 + x9) - (E^(x1/e3) + E^(x2/e3))*

        ((-12*x12*(-1 + x3 + x5))/(1 + (1 - x1 - x3 - x5)^4/e1^4) - 

         (12*x10*(-1 + x3 + x5))/(1 + (1 - x2 - x3 - x5)^4/e1^4) - 

         6*x11*(-b2 + (b2 + 2*(-1 + x3 + x5))/(1 + (1 - x1 - x3 - x6)^4/

              e1^4)) - 6*(-b3 + (b3 - 2*x1)/(1 + (1 - x2 - x4 - x6)^4/e1^4))*

          x7 - 6*(-b2 + (b2 - 2*x2)/(1 + (1 - x1 - x4 - x6)^4/e1^4))*x8 - 

         6*(-b3 + (b3 + 2*(-1 + x3 + x5))/(1 + (1 - x2 - x4 - x5)^4/e1^4))*

          x9))/(12*(1 + x10 + x11 + x12 + x7 + x8 + x9)^2), 

     ((-6*E^(x4/e3)*(-b1 + (b1 - 2*x4)/(1 + (1 - x2 - x3 - x5)^4/e1^4)) - 

         6*E^(x3/e3)*(-b3 + (b3 - 2*x3)/(1 + (1 - x2 - x4 - x5)^4/e1^4)))*

        (1 + x10 + x11 + x12 + x7 + x8 + x9) - (E^(x3/e3) + E^(x4/e3))*

        (-6*x10*(-b1 + (b1 - 2*x4)/(1 + (1 - x2 - x3 - x5)^4/e1^4)) - 

         (12*x11*(-1 + x1 + x6))/(1 + (1 - x1 - x3 - x6)^4/e1^4) - 

         6*x12*(-b1 + (b1 + 2*(-1 + x1 + x6))/(1 + (1 - x1 - x3 - x5)^4/

              e1^4)) - 6*(-b3 + (b3 + 2*(-1 + x1 + x6))/

            (1 + (1 - x2 - x4 - x6)^4/e1^4))*x7 - (12*(-1 + x1 + x6)*x8)/

          (1 + (1 - x1 - x4 - x6)^4/e1^4) - 

         6*(-b3 + (b3 - 2*x3)/(1 + (1 - x2 - x4 - x5)^4/e1^4))*x9))/

      (12*(1 + x10 + x11 + x12 + x7 + x8 + x9)^2), 

     ((-6*E^(x5/e3)*(-b2 + (b2 - 2*x5)/(1 + (1 - x1 - x3 - x6)^4/e1^4)) - 

         6*E^(x6/e3)*(-b1 + (b1 - 2*x6)/(1 + (1 - x1 - x3 - x5)^4/e1^4)))*

        (1 + x10 + x11 + x12 + x7 + x8 + x9) - (E^(x5/e3) + E^(x6/e3))*

        (-6*x10*(-b1 + (b1 + 2*(-1 + x2 + x4))/(1 + (1 - x2 - x3 - x5)^4/

              e1^4)) - 6*x11*(-b2 + (b2 - 2*x5)/(1 + (1 - x1 - x3 - x6)^4/

              e1^4)) - 6*x12*(-b1 + (b1 - 2*x6)/(1 + (1 - x1 - x3 - x5)^4/

              e1^4)) - (12*(-1 + x2 + x4)*x7)/(1 + (1 - x2 - x4 - x6)^4/

            e1^4) - 6*(-b2 + (b2 + 2*(-1 + x2 + x4))/

            (1 + (1 - x1 - x4 - x6)^4/e1^4))*x8 - (12*(-1 + x2 + x4)*x9)/

          (1 + (1 - x2 - x4 - x5)^4/e1^4)))/

      (12*(1 + x10 + x11 + x12 + x7 + x8 + x9)^2)}

sqsum[kk_] := Module[{r, f1, f2, f3, f4, f5, f6, f7, f8, f9, f10, f11, f12}, 

       {f1, f2, f3, f4, f5, f6, f7, f8, f9, f10, f11, f12} = kk; 

      r = f1*f1 + f2^2 + f3*f3 + f4^2 + f5*f5 + f6^2 + f7^2 + f8*f8 + f9*f9 + 

         f10*f10 + f11^2 + f12^2; Return[r]; ]

s3sum[kk_] := Module[{r, f1, f2, f3}, {f1, f2, f3} = kk; r = f1 + f2 + f3; 

      Return[r]; ]

posqq = {1 - x2 - x4 - x6, 1 - x1 - x4 - x6, 1 - x2 - x4 - x5, 

     1 - x2 - x3 - x5, 1 - x1 - x3 - x6, 1 - x1 - x3 - x5}

pay3 = {((-2*x12*(-1 + x3 + x5))/(1 + (1 - x1 - x3 - x5)^4/e1^4) - 

       (2*x10*(-1 + x3 + x5))/(1 + (1 - x2 - x3 - x5)^4/e1^4) - 

       x11*(-b2 + (b2 + 2*(-1 + x3 + x5))/(1 + (1 - x1 - x3 - x6)^4/e1^4)) - 

       (-b3 + (b3 - 2*x1)/(1 + (1 - x2 - x4 - x6)^4/e1^4))*x7 - 

       (-b2 + (b2 - 2*x2)/(1 + (1 - x1 - x4 - x6)^4/e1^4))*x8 - 

       (-b3 + (b3 + 2*(-1 + x3 + x5))/(1 + (1 - x2 - x4 - x5)^4/e1^4))*x9)/

      (2*(1 + x10 + x11 + x12 + x7 + x8 + x9)), 

     (-(x10*(-b1 + (b1 - 2*x4)/(1 + (1 - x2 - x3 - x5)^4/e1^4))) - 

       (2*x11*(-1 + x1 + x6))/(1 + (1 - x1 - x3 - x6)^4/e1^4) - 

       x12*(-b1 + (b1 + 2*(-1 + x1 + x6))/(1 + (1 - x1 - x3 - x5)^4/e1^4)) - 

       (-b3 + (b3 + 2*(-1 + x1 + x6))/(1 + (1 - x2 - x4 - x6)^4/e1^4))*x7 - 

       (2*(-1 + x1 + x6)*x8)/(1 + (1 - x1 - x4 - x6)^4/e1^4) - 

       (-b3 + (b3 - 2*x3)/(1 + (1 - x2 - x4 - x5)^4/e1^4))*x9)/

      (2*(1 + x10 + x11 + x12 + x7 + x8 + x9)), 

     (-(x10*(-b1 + (b1 + 2*(-1 + x2 + x4))/(1 + (1 - x2 - x3 - x5)^4/

             e1^4))) - x11*(-b2 + (b2 - 2*x5)/(1 + (1 - x1 - x3 - x6)^4/

            e1^4)) - x12*(-b1 + (b1 - 2*x6)/(1 + (1 - x1 - x3 - x5)^4/

            e1^4)) - (2*(-1 + x2 + x4)*x7)/(1 + (1 - x2 - x4 - x6)^4/e1^4) - 

       (-b2 + (b2 + 2*(-1 + x2 + x4))/(1 + (1 - x1 - x4 - x6)^4/e1^4))*x8 - 

       (2*(-1 + x2 + x4)*x9)/(1 + (1 - x2 - x4 - x5)^4/e1^4))/

      (2*(1 + x10 + x11 + x12 + x7 + x8 + x9))}

shapval = {1/3 + (-2*b1 + b2 + b3)/6, 1/3 + (b1 - 2*b2 + b3)/6, 

     1/3 + (b1 + b2 - 2*b3)/6}

nucleo = {1/3, 1/3, 1/3}

memo = {nucleolus,value,vector,is,correct,ONLY,when,b1b2b3,quantities,

          are,small,enough}

subcos = {-(x10*(-1 + (1 + (-1 + x2 + x3 + x5)^4/e1^4)^(-1))*

         (-3*(-2 + x11 + x12) + (-3 + 2*x11 + 2*x12)*x7 + 

          (-3 + 2*x11 + 2*x12)*x8) + 

        x12*(-1 + (1 + (-1 + x1 + x3 + x5)^4/e1^4)^(-1))*

         (-3*(-2 + x10 + x9) + x7*(-3 + 2*x10 + 2*x9) + 

          x8*(-3 + 2*x10 + 2*x9)))/(6*(1 - (-1 + e4)*(-1 + x11 + x12)*

         (-1 + x7 + x8)*(-1 + x10 + x9))), 

     -((-1 + (1 + (-1 + x1 + x4 + x6)^4/e1^4)^(-1))*x8*(-3*(-2 + x11 + x12) + 

          x10*(-3 + 2*x11 + 2*x12) + (-3 + 2*x11 + 2*x12)*x9) + 

        x11*(-1 + (1 + (-1 + x1 + x3 + x6)^4/e1^4)^(-1))*

         (-3*(-2 + x7 + x8) + x10*(-3 + 2*x7 + 2*x8) + (-3 + 2*x7 + 2*x8)*

           x9))/(6*(1 - (-1 + e4)*(-1 + x11 + x12)*(-1 + x7 + x8)*

         (-1 + x10 + x9))), -((-1 + (1 + (-1 + x2 + x4 + x5)^4/e1^4)^(-1))*

         (-3*(-2 + x7 + x8) + x11*(-3 + 2*x7 + 2*x8) + 

          x12*(-3 + 2*x7 + 2*x8))*x9 + (-1 + (1 + (-1 + x2 + x4 + x6)^4/e1^4)^

           (-1))*x7*(-3*(-2 + x10 + x9) + x11*(-3 + 2*x10 + 2*x9) + 

          x12*(-3 + 2*x10 + 2*x9)))/(6*(1 - (-1 + e4)*(-1 + x11 + x12)*

         (-1 + x7 + x8)*(-1 + x10 + x9)))}

nnn = (1 - x11 - x12)*(1 - x7 - x8)*(1 - x10 - x9)

end = lastline

///////////////////////////////////////////////////////////////////////////////////

    {Second part is of MATHEMATICA file "e1seq2.s19".}

///////////////////////////////////////////////////////////////////////////////////

e1seq2[tsa_, e10_, ie1inc_, st_Integer, st2_Integer, sx0_, acc_Integer] := 

    Module[{ffav, ct, ct2, s, sxva, e1v, ie1v, r}, ffav = ff0 /. tsa; ct = 0; 

      ct2 = 0; sxva = sx0; e1v = e10; r = {e10, sx0}; ie1v = 1/e1v; 

      Label[o1]; ie1v = ie1v + ie1inc; e1v = 1/ie1v; 

      sxva = sxstep[sxva, e1v, ffav, acc]; ct = ct + 1; ct2 = ct2 + 1; 

      If[ct2 < st2, Goto[o1]]; ct2 = 0; r = r + u^ct*{e1v, sxva}; 

      If[ct < st, Goto[o1]]; Return[r]; ]

sxstep[insx_, e1a_, ffa_, acc_] := Module[{sxv}, ff = ffa /. e1 -> e1a; 

      f = sqsum[ff]; sxv = rrs[insx, acc - 3, 2]; sxv = N[sxv, acc - 5]; 

      sxv = FRTB[ff, sxv, acc]; sxv = N[sxv, acc - 3]; Return[sxv]; ]

//////////////////////////////////////////////////////////////////////////////

    {Third part is of MATHEMATICA file "eeseq2.d.419".}

////////////////////////////////////////////////////////////////////////////

eeseq2[tsb_, e10_, e30_, k1_, k2_, j_, st_Integer, st2_Integer, sx0_, 

     acc_Integer] := Module[{ffav, ct, ct2, sxva, e1v, e3v, r}, 

     ffav = ff0 /. tsb; ct = 0; ct2 = 0; sxva = sx0; e1v = e10; e3v = e30; 

      r = {e10, e30, sx0}; Label[o1]; {e1v, e3v} = eestep2[e1v, e3v, k1, k2, j]; 

      sxva = sxstep[sxva, e1v, e3v, ffav, acc]; ct = ct + 1; ct2 = ct2 + 1; 

      If[ct2 < st2, Goto[o1]]; ct2 = 0; r = r + u^ct*{e1v, e3v, sxva}; 

      If[ct < st, Goto[o1]]; Return[r]; ]

eestep2[a1_, a2_, k1_, k2_, j_] := Module[{b1, b2, s1, s2, r}, 

     b1 = 1/a1; b2 = 1/a2; s1 = k1*(b1^j); s1 = IntegerPart[s1]; 

      s2 = k2*(b2^j); s2 = IntegerPart[s2]; b1 = b1 + s1; b2 = b2 + s2; 

      r = {1/b1, 1/b2}; Return[r]; ]

sxstep[insx_, e1a_, e3a_, ffa_, acc_] := Module[{sxv}, 

     ff = ffa /. {e1 -> e1a, e3 -> e3a}; f = sqsum[ff]; 

      sxv = rrs[insx, acc - 3, 2]; sxv = N[sxv, acc - 5]; 

      sxv = FRTB[ff, sxv, acc]; sxv = N[sxv, acc - 3]; Return[sxv]; ]

///////////////////////////////////////////////

///////////////////////////////////////////////////////////////////////

/////////////////////////////////////////////////////////////////////////////

   Five cases of results of calculations:

                   Case 1:

 totsubs  =  {e1 -> 1/2192, e3 -> 1/166, 

          b1 -> 1/7, b2 -> 1/6, b3 -> 1/5}

sxa = {0.363559352305709551694991958226659`20, 

     0.363557921561076956001638696615708`20, 

     0.339974708654198381213502283077245`20, 

     0.339972443473879056467419163955302`20, 

     0.296431911373261784065389274671264`20, 

     0.296431119209088920021658682547455`20, 

     2114.6779064860315699408562820565`20, 

     2114.175722488961998308090839074`20, 

     2293.1560625771558379268627372806`20, 

     2292.2939522836141951609922371819`20, 

     2746.1508802433459446029790820789`20, 

     2745.7897871970582507309309568302`20} 

pp = {0.3635458240261748, 0.33996306643187385,  

        0.29642441745726816}

SVa = {0.3468253968253968, 0.3349206349206349,   

                0.31825396825396823}

SVe = {437/1260, 211/630, 401/1260}

ptot = 0.9999333079153168

   Probabilities of the various coalitions 

forming in the process:

  prob23coal = co1 = 0.3521597723247086

  prob13coal = co2 = 0.3397346289481023

  prob12coal = co3 = 0.3081055987271891

///////////////////////////////////////////////

                   Case 2:

 totsubs = {e1 -> 1/867, e3 -> 1/77,

         b1 -> 1/4, b2 -> 2/7, b3 -> 1/3}

sxa = {0.391848779440067626885604722563224`20, 

     0.391838792789722496908362650482066`20, 

     0.348185006310385605243056160861924`20, 

     0.348168443075420224049219255232638`20, 

     0.259852896706008588928392478345275`20, 

     0.259847945975483797940930658085593`20, 

     527.7087454188208884027418298066`20, 

     527.3031081108992781729154784539`20, 

     600.5872699971815415273494861138`20, 

     599.8217877957068774249296739488`20, 

     902.8550779742111180049136140675`20, 

     902.5109695675787430849845453482`20}

pp = {0.3917925682555118, 0.3481425324376593,  

           0.2598376745448060}

SVa = {0.3531746031746032, 0.3353174603174603,  

                0.3115079365079365}

SVe = {89/252, 169/504, 157/504}

ptot = 0.9997727752379771

   Probabilities that various 2-coalitions form by 

          elections of agencies:

prob23coal = co1 = 0.3699609884935736

prob13coal = co2 = 0.3521874455795275

prob12coal = co3 = 0.2778515659268989

//////////////////////////////////////////// 

                   Case 2B: 

 (with "epsilons" e1 and e3 very large) 

 totsubs = {e1 -> 1/2, e3 -> 1/2, 

     b1 -> 1/4, b2 -> 2/7, b3 -> 1/3}

sxa =

    {0.289762698235241678903253034842157`20, 

     0.311748225465505655739634105353023`20, 

     0.131303400034321945655721838169235`20, 

     0.107881131440708460301066495019401`20, 

     0.2415810569884195428488739633087`20, 

     0.21354615875616631580118705762005`20, 

     0.050507929199458523786204438319956`20, 

     0.052778367074971281320283009340478`20, 

     0.325377119449252628055040242879522`20, 

     0.31048647447960870345594601800329`20, 

     0.174022704589430494993878577286076`20, 

     0.16453379344494918071376029220869`20} 

 pp = {0.26436832085030676, 

  0.12415896628644767, 0.20930891689734232}

 ptot = 0.5978362040340968

  2-person coalition formation chances:

    23coal  =  0.44076965035100063

    13coal  =  0.21044792360865588

    12coal  =  0.3487824260403435

 ///////////////////////////////////////////////

                  Case 3:

totsubs = {e1 -> 1/6277, e3 -> 1/216, 

       b1 -> 1/3, b2 -> 5/11, b3 -> 3/5}

sxa = {0.432741371214613335476238648836203`20, 

     0.432736446017547789566775153071029`20, 

     0.448243451742605418601599532791267`20, 

     0.44824098057847843866062441854525`20, 

     0.119008427696889402521026093966642`20, 

     0.119007419846927669033216991490659`20, 

     2167.4794365988075388933530908816`20, 

     2165.1748058124042760059764863235`20, 

     3302.4971739343375818023567458945`20, 

     3300.7348656012511820560325232082`20, 

     12998.7203735390182610390443178679`20, 

     12995.8909174067480673389179054936`20}

pp = {0.432731729824114880311867799299822`20, 

     0.448233549334670829751655363012704`20, 

     0.119008304902781656769637703466959`20}

SVa = {0.397979797979798, 0.3373737373737374,

               0.26464646464646463}

SVe = {197/495, 167/495, 131/495}

ptot = 0.999973584061567366833160865779485`20

   Probabilities that various 2-coalitions form 

by elections of agencies:

 prob23coal = co1 = 0.44127826197960357

 prob13coal = co2 = 0.41060630578890184

 prob12coal = co3 = 0.14811543223149462

///////////////////////////////////////////////////

                      Case 1B:  

totsubs = 

  {e1->1/118, e3->1/722, b1->1/7, b2->1/6, b3->1/5}

sxa = {0.3410830223133562, 0.3410717675905068,  

       0.33387899114519043, 0.33385976223535485,  

       0.3234680628590915, 0.3234600963630246, 

      51.68058669482268, 51.26233653688477,  

      54.16719134660171, 53.420369607338536,

      57.36480199592629, 57.03579763731401} 

     pp = {0.34075889426109785645331479377189`20, 

          0.333562147199287823238751413389702`20, 

          0.323171741421957822798294768067045`20}

   ptot = 0.997492782882343502490360975228637`20

   SVa = {0.34682539682539682540,            

          0.33492063492063492063,

          0.31825396825396825397}

   SVe = {437/1260, 211/630, 401/1260}

