Answer on Question #66335 - Math - Differential Equations
Question

Solve the following equation by Jacobi’s method
5 ou (au)z (6u)
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Solution

2
=0

w5-() - () =ow

f(xr Z, uxruz) = xZux - uJZC - ug

fu, = X% = 2uy,

fuz = —2u,,
frx = 2xU,,
f,=0.

dx dz du, du,
fuo, f, —F —f2

dx dz duy du,

X2=2Uy  —2Uy;  —2XUy 0’

Now

hence
u=Cz+ px)(2)

Uy = (p,(x)»



Now
dx _ du_x
x2—2ux —2xux,
2xdx duy
X2—2u, —ux,
de du;c
X2—2uy Uy’
x?=s
ds _ dux
S — 2Uy Us
Uy du,

% = t(s) + st'(s),
SO () + 5t/(s),
O+
% — t(s) = st'(s),
t(s)_;i)(i):t@ = st'(s),
zi:; dt = %’

2t2(t1_—1t) dt = %,

23(_;1:1) dt = %,

.[ 1—2¢t gt = ds
2t(t -1 ) s

(2 mmm)e= 5



1 1
—Elnltl —Eln |t — 1| = In|s| — InC,

3 3
u=| C22+2—4dx+%+u(z)oru=—f C22+x74dx+%+y(z)(3)
Comparing (2) and (3) one gets

4 3 4 3
u=[ [C2+Zdx+=+Czoru=—[ [C}+Zdx+=+Cz
4 6 4 6

2
Check the case of Z—Z = u, = 0. It follows from equation (1) that (Z—:)

] ] ] :
hence a_z = 0.One gotﬁ = 0 and a_z = 0 simultaneously, hence u = (;.

Answer:

4 3 4 3
u=[ [C2+Zdx+=+Cz; u=—[ [C2+Zdx+Z+Cz u=0C,.
4 6 4 6
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