Answer to Question #74060, Math / Differential Equations

Find the complete integral of the equation

dz 0z 0z
dx, 0x, 0x3

= Z3xlex3

Solution.
(1 62)(1 62)(1 62) _
VA axl VA axZ VA aX3 B x1x2x3
Let
1
Edz=dZ = lnz=27
Then:

(62)(62)(62) B
dx,/ \ox,/) \ x5/ *1%2%3

P1PyP3 = x1X5X3
PiP,P3; — x1x3x3 =0
f(x1,%,%x3,P1, Py, P3) = PyP,P3 — x1x3%3 = 0
Jacobi’s equations are

ar,  dxy,  dP,  dx,  dPy  dxz
of /ox, —df/oP, 0f/dx, —0f/dP, Of/0x; —0f/0P;

dP, dx, dP,  dx, dP;  dxs

—X2X3 B —P,P; B —X1X3 B —P1P; N —X1X3 N —P,P,
Since
X1X2X3
P,P, =
Then:
dpP, dx;

—X2X3 B —(x1x2x3/P1)
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dp, dx,
—=— = InP,=Ilnx; +lna,
Py X1
Thus:
P =a;x;
P, = azx;
P; = x3/a,a,
dZ == Pldxl + Pdez + P3dX3
X3
dZ == alxldxl + azxzde + dx3
a,a;
2 2 2
a, x a,x X a
Z=lnz=—>+—224+-242
2 2 2a4a, 2
Answer:
x3
2lnz = a;x¥ + ayxs + + ag
a;a;
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