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Reference:

1. Differential Equations by Max and Orley E. Brown Morris (1952) , page 189.
The pair of differential equations , 

(2x+z+y)dx +(1-z)dy+(7-y)dz = 0               (1a)

(z+y) dx        +dy      + dz        =0                (1b)

given in Ref 1., is solved numerically.
Let x be the independent variable.The system is cast in the form

a (dy/dx)  + b (dz/dx)  = f1                          2-a

c(dy/dx)    +d(dz/dx)   = f2                         2-b  , 

where  a= 1-z  , b=7-y   , c= 1 , d= 1,    f1=-(2x+z+y)   and 
f2= -(z+y)   .

From eqs 2   results that 

dy/dx≡ fy(x,y,z) = (f1*d-f2*b)/(a*d-b*c)         (3)

dz/dx=fz(x,y,z) =(f2*a-f1*c)/ (a*d-b*c)         . (4)   

The initial conditions (x0,y0,z0)   have to be given.
By the finite difference method  , one has

y1=y0+dx*fy(x0,y0,z0)                (5)
z1=z0+dx*fz(x0,y0,z0)                 (6)
The analytical solution is (ref 1.)
x**2-yz+6z= c2    .

Let  c2= 0 and the initial conditions be (x0,y0,z0)= (0., 0.,0.)

The following run is from x=0  to   x= 3 .

The values of x laong with y and z calculated from 5& 6 are given.

The last column is  x**2-yz+6z - c2  , which has to be equal to zero.    

x,y,z,ftrue=   0.000E+00   0.000E+00   0.000E+00   0.000E+00

 x,y,z,ftrue=   0.600E-01   0.595E-03  -0.595E-03   0.300E-04

 x,y,z,ftrue=   0.120E+00   0.239E-02  -0.239E-02   0.600E-04

 x,y,z,ftrue=   0.180E+00   0.539E-02  -0.539E-02   0.901E-04

 x,y,z,ftrue=   0.240E+00   0.960E-02  -0.960E-02   0.120E-03

 x,y,z,ftrue=   0.300E+00   0.150E-01  -0.150E-01   0.151E-03

 x,y,z,ftrue=   0.360E+00   0.216E-01  -0.216E-01   0.181E-03

 x,y,z,ftrue=   0.420E+00   0.295E-01  -0.295E-01   0.211E-03

 x,y,z,ftrue=   0.480E+00   0.386E-01  -0.386E-01   0.242E-03

 x,y,z,ftrue=   0.540E+00   0.490E-01  -0.490E-01   0.273E-03

 x,y,z,ftrue=   0.600E+00   0.606E-01  -0.606E-01   0.304E-03

 x,y,z,ftrue=   0.660E+00   0.734E-01  -0.734E-01   0.335E-03

 x,y,z,ftrue=   0.720E+00   0.876E-01  -0.876E-01   0.367E-03

 x,y,z,ftrue=   0.780E+00   0.103E+00  -0.103E+00   0.399E-03

 x,y,z,ftrue=   0.840E+00   0.120E+00  -0.120E+00   0.431E-03

 x,y,z,ftrue=   0.900E+00   0.138E+00  -0.138E+00   0.464E-03

 x,y,z,ftrue=   0.960E+00   0.158E+00  -0.158E+00   0.497E-03

 x,y,z,ftrue=   0.102E+01   0.179E+00  -0.179E+00   0.530E-03

 x,y,z,ftrue=   0.108E+01   0.201E+00  -0.201E+00   0.564E-03

 x,y,z,ftrue=   0.114E+01   0.225E+00  -0.225E+00   0.599E-03

 x,y,z,ftrue=   0.120E+01   0.250E+00  -0.250E+00   0.634E-03

 x,y,z,ftrue=   0.126E+01   0.277E+00  -0.277E+00   0.670E-03

 x,y,z,ftrue=   0.132E+01   0.306E+00  -0.306E+00   0.706E-03

 x,y,z,ftrue=   0.138E+01   0.336E+00  -0.336E+00   0.745E-03

 x,y,z,ftrue=   0.144E+01   0.368E+00  -0.368E+00   0.784E-03

 x,y,z,ftrue=   0.150E+01   0.402E+00  -0.402E+00   0.824E-03

 x,y,z,ftrue=   0.156E+01   0.437E+00  -0.437E+00   0.864E-03

 x,y,z,ftrue=   0.162E+01   0.475E+00  -0.475E+00   0.907E-03

 x,y,z,ftrue=   0.168E+01   0.514E+00  -0.514E+00   0.950E-03

 x,y,z,ftrue=   0.174E+01   0.556E+00  -0.556E+00   0.995E-03

 x,y,z,ftrue=   0.180E+01   0.600E+00  -0.600E+00   0.104E-02

 x,y,z,ftrue=   0.186E+01   0.646E+00  -0.646E+00   0.109E-02

 x,y,z,ftrue=   0.192E+01   0.695E+00  -0.695E+00   0.114E-02

 x,y,z,ftrue=   0.198E+01   0.746E+00  -0.746E+00   0.119E-02

 x,y,z,ftrue=   0.204E+01   0.800E+00  -0.800E+00   0.125E-02

 x,y,z,ftrue=   0.210E+01   0.857E+00  -0.857E+00   0.130E-02

 x,y,z,ftrue=   0.216E+01   0.918E+00  -0.918E+00   0.137E-02

 x,y,z,ftrue=   0.222E+01   0.982E+00  -0.982E+00   0.143E-02

 x,y,z,ftrue=   0.228E+01   0.105E+01  -0.105E+01   0.150E-02

 x,y,z,ftrue=   0.234E+01   0.112E+01  -0.112E+01   0.157E-02

 x,y,z,ftrue=   0.240E+01   0.120E+01  -0.120E+01   0.165E-02

 x,y,z,ftrue=   0.246E+01   0.128E+01  -0.128E+01   0.174E-02

 x,y,z,ftrue=   0.252E+01   0.137E+01  -0.137E+01   0.184E-02

 x,y,z,ftrue=   0.258E+01   0.147E+01  -0.147E+01   0.195E-02

 x,y,z,ftrue=   0.264E+01   0.157E+01  -0.157E+01   0.207E-02

 x,y,z,ftrue=   0.270E+01   0.169E+01  -0.169E+01   0.222E-02

 x,y,z,ftrue=   0.276E+01   0.182E+01  -0.182E+01   0.239E-02

 x,y,z,ftrue=   0.282E+01   0.198E+01  -0.198E+01   0.261E-02

 x,y,z,ftrue=   0.288E+01   0.216E+01  -0.216E+01   0.292E-02

 x,y,z,ftrue=   0.294E+01   0.240E+01  -0.240E+01   0.345E-02

 x,y,z,ftrue=   0.300E+01   0.292E+01  -0.292E+01   0.641E-02
FORTRAN code

c pair of total diferential equations Morris Brown pag 190

      data x0,y0,z0,c2/0.,0.,0.,0./

      data xf , nstep /3.,6000/

      ftrue(x,y,z)= x**2-y*z+6.*z-c2

      a(x,y,z)= 1.-z

      b(x,y,z)= 7.-y

      c(x,y,z)= 1.

      d(x,y,z)= 1.

      f1(x,y,z)=-(2.*x+z+y)

      f2(x,y,z)= -(z+y)

      fy(x,y,z)= (f1(x,y,z)*d(x,y,z)-f2(x,y,z)*b(x,y,z))/

     $ (a(x,y,z)*d(x,y,z)-b(x,y,z)*c(x,y,z))

      fz(x,y,z)= (f2(x,y,z)*a(x,y,z)-f1(x,y,z)*c(x,y,z))/

     $ (a(x,y,z)*d(x,y,z)-b(x,y,z)*c(x,y,z))

      dx=(xf-x0)/float(nstep)

      kp=int(float(nstep)/50.)

      kount=kp

      print 100, x0,y0,z0,ftrue(x0,y0,z0)

      do 10 i=1,nstep

      x=x0+dx*float(i)

      y1=y0+dx*fy(x-dx,y0,z0)

      z1=z0+dx*fz(x-dx,y0,z0)

      if(i.eq.kount ) then

      print 100, x,y1,z1,ftrue(x,y1,z1)

      kount=kount+kp

      endif

      y0=y1

      z0=z1

10    continue

100   format(1x,'x,y,z,ftrue=',4(2x,e10.3))

      stop

      end

