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The computation of the maximal Lie invariance algebra of a system of differential equations
is a quite algorithmic problem, and there are a number of specialized packages for this purpose
in various computer algebra systems. Nevertheless, at least a part of these packages sometimes
miss a part of Lie symmetries, produce incorrect Lie symmetries, and the situation becomes
worse in the course of studying a class of systems of differential equations. Finding the complete
point symmetry groups of a system of differential equations, including its discrete symmetries,
is not as algorithmic as finding its maximal Lie invariance algebra. Moreover, the problem of
classifying point symmetries for a class of such systems has not properly been addressed in
the literature. Using results of [1], we solve this problem for the class ' of (14-1)-dimensional
linear Schrédinger equations F{, with time-independent complex-valued potentials V', which
are of the form

where 1 is an unknown complex-valued function of two real independent variables (¢, z) and V'
is an arbitrary smooth complex-valued potential depending on z.

Theorem. A complete list of G%-inequivalent cases for the point-symmetry pseudo-
groups Gy of equations F{, from the class F’, where G% denotes the equivalence group of
the class F’, is exhausted by the following cases, where for each case we present the corre-
sponding potential(s) V' and the point transformations constituting the group Gy.

0. general V(z): the compositions of the transformations # =t + X, # =z, ¥ = o(¢) + A)
with the (discrete) transformations of the form & = Xt, & = |N|Y?z + v, ¢ = ¢” ") such
that V(z) = V(z)/|N| —io’ /N,

1. V(z) =iax —2*: t=ct+ )\, T=cx+2kcos(2t+v),

Y = oexp (ksin(2t + v)(—2iz — 2ier cos(2t + v) — eav)) (b + A),

2. V(z) =iax +2*: t=ct+ )\, I=cx+2re* +2ve

U = oexp ((ke® — ve ) (2ix + 2iene™ + 2isve ™ — ca)) (¢ + A),

3a. V(z) =ix: t=ct+ )\ I=cx+2kt+v, 1;zaexp(mx—ksm%—slit?—5Vt)(@/;+f\),

3b. V(z) =iar+x: t=cet+ ), T=cr+(1—)t? +2(k+eNt+ N+,

exp (i(et + \)(ex — et® + 2kt + v) +ir(x — t°) — et(iz + kat + av — iK?)
1(2i — a)(et + NP + L(ie + a)t*) W + A),

4a. V(r) = p/2*: asin Case a

4b. V(x) = pu/x* — 2°: as in Case 5b
4c. V(x) = p/a* +2*: as in Case 5c

+ 9

with k =v =01if p € R\ {0} and
in addition with ¢’ = 1 if p € C\ R,
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where o, X', X\, A1, X2, A3, \4, k and v are arbitrary real constants with A\ Ay — X\ X3 := ¢’ = +£1,
N # 0 and o # 0, 0 and o’ are arbitrary complex constants with ¢ # 0, ¢ = +1, and
A = A(t,z) is an arbitrary solution of the equation F7,, hat over a complex value denotes the
same value or its complex conjugate if the derivative of the t-component of this transformation
or, equivalently, the relevant constant )\, € or ¢’ is positive or negative, respectively.

The point-symmetry pseudogroup Gy of each equation JF, spits over the pseudogroup GiP
of its transformations of linear superposition of solutions, Gy = G$° x GiP. Here the sub-
group GV° of Gy consists of the transformations of the corresponding form from the theorem
with A = 0 and with the natural domains in the entire space with the coordinates (¢, z, ¥, ¢*).
This subgroup is called the essential point symmetry group of the equation F{,. For instance, for
each of the potentials V(x) = iax + 62 with § € {—1,0,1} and V(x) = iax +z, the group G¢*
is a five-dimensional Lie group with two components; its identity component GV is singled
out by the constraint ¢ = 1. The only independent (up to composing with elements of G{%)
discrete transformation in Gy is the composition of the Wigner time reflection and the space
reflection, { = —t, & = —z, 1) = ¢* for the potentials V(z) = iax + 6x® with § € {-1,0,1}
and the transformation = —t, & = —x, ¢ = exp (2it(x — 12) + 2at?)¢* for V(z) = iax + .
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