PROCEEDINGS OF THE

AMERICAN MATHEMATICAL SOCIETY
Volume 00, Number 0, Pages 000-000

S 0002-9939(XX)0000-0

ONE-DIMENSIONAL NON-LINEAR CAUCHY PROBLEM

JOSE I.H. LOPEZ

(Communicated by )

ABSTRACT. This note presents a one-dimensional nonlinear Cauchy problem
solution.

Considering the one-dimensional nonlinear Cauchy problem, [1] (no initial or
boundary conditions):

d d d?
(01) %f(t,f,y, ) + f(t,l‘, v, ..)%f(t,l’,y, ) - V@f(t,l‘,y7 ) = 07

where z € R, and v € R;. Suppose f(t,z,v,..) = alt,v,..)g(x,v,..), where
g(z,v,..) is the solution to

(0.2) Lig) =% 49 _,

= gi — UV —

dzx dx?

substituting f(¢, x,v,..) into the equation (0.1) leaves us with the famous Bernoulli
equation [2], with n =2 and P(t) = Q(¢) = 1:

do
(0.3) i g T (* —a)=0,
which contains the solution to t € Ry :
(0.4) alt,vier) = (e o e e 1)

it is trivial to show that:

(0.5) L(g(x, v, dy,dy)) = L(V2y/v+/ditan(
where di and dy are constants of integration, and thus

V2V diz + V2/didy

NG

) =0,

(0.6) Y(x,v,di,ds) = ditan( NG )sec?( NG ),
let us take:

(0.7) g(z, v, 1, —g) = \/Etcm(;\/z(x — g)),

(0.8) Y(z,v,1, —g) = tan(;\/z(x - g))secz(% %(x - g)),
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1
0.9 g el =D @l —3) = —=sec(5y) S (a -

1 /2
(0.10) at,v, g(z, v, 1, —g) = (efgt(l — egt))_ltan(2\/:(x - =),
(0.11)
1 1 /T 1 /2
fltz,v, 1,1, fg) = (e 91— e Asec®(34/2(@ 2)))t))*1tan(§ ;(ff - g))v
to exemplify:
1 0 T
L1, -0y = .
511, 2) ootan(x 2)7
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