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Abstract:In this paper, evelution eguations with twe or more spatial variables, which may describe

pseudospherical planes in higher dimensions, are considered. Necessary and sufficient conditions for equations
aky AR’y

of hpeu,, =P (u, Uy won e 3 s Uy e e uc)

to describe a 3-dimensionalpseudospherical plane of R®are given . Such equations are characterized.
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I. Introduction
It has been observed that exactly solvable nonlinear differential equations with two independent
variables are obtained as compatibility conditions for linear systems. Moreover, obtaining a spectral linear
problem associated with a nonlmear equation[14-16] has been useful in order to solve the mitial value problem
by the inverse scattering method, [1]. In [2,13] the notion of a differential equation which describe
pseudospherical surfaces (surfaces with constant negative Gaussian curvature inR®) was given . Studies are made
in this direction concerning non linear evolution equations of type

kuy
U = W/ | U Uy U, vy o | D [2,11]
Ful
Ue = W | Wl U, ooe e 3o | A0 [1,10]
And Uy = wiu,uy,, U, u, ) in [8].

Then, we [6.7] generalized these studies to evolution equations with three independent variables which are
related to pseudospherical planes (P.S.P) in R® (3-dim planes of R® with constant negative sectional curvature )
where equations of types
)
aky

ak'y .
w, = (u, gy Uy y wee wev e s g o Uy Uy oo oo ’ﬁ) (2)
Are studied . Here we provide a simular study for another class of evolution equations with two spatial variables
plus the time variable which have the from

aky ak'y
Uy = [p (u, Ty U s wen ane ’ﬁ s Uy Uy g e e rm:

and

ok
W

g aky
U, =P (u,ux. oo ey 2 o Uy e e ey T .uz) (3)

ox

II. Basic notations and Preliminaries
A differential equation E-for a real function u(x , y,t) describes a 3-dimensional pseudospherical plane
in R%(simply P.S.P.) if it is the necessary and sufficient condition for the existence of differentiable finctions
foro 1 < a < 6andl <1 < 3, depending on u and 1ts derivatives, such that the 1-forms
Wy = fordx + fody + fadt
satisfy the structure equations of a 3-plane of constant sectional curvature —1 in R® i.e. equations (4).
doy = ws Awy + wg A wg

(i(dz=_fLJ4J"l.Cdl+mS ."\L'US
deg = —wg Ay, — wg A,y 4
dlﬂﬂ;t = .-"".Cll..'lz { )

dews = wy M ag
dewg = ey Mg
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