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Lie’s transformation group method is an effective approach of finding the symme-
try and particular solutions with some physical meaning of the nonlinear differential e-
‘quations. It has been widely applied to the saoliton theory , the nonlinear diffusion equa-
tions and the free boundary problems, ete. “***In this paper, we have applied Lie’s
method to the nonlinear§; eguation in a quasi one-dimensional crystal and obtained
some significant results in both studying the algebraic geometry property and finding

useful particular solutions for the equation.

Let us consider the S, equation™
i, (x,t) =ap(x, ) — bp_(z,0)
— ¢|@la,t) [*olz,t) (1)
which is invariant with respect to the following transformation
=z e&(x,t,p) + O(cH)
=1+ ev(z,t,p) 4 O | {2)
@ = @+ enlx,t,@) + O
so that it is necessary for
ilg) — an+ bln. ]+ c[2]* + 2" ¢*] = 0 (3)
where |:1r;.|,:] and [?’,?h] are the infinitesimals of ¢,,p, respectively under the transforma-

tion (2). #™4s the complex conjugate of 7. By means of the well-known method™, we
obtain - :

& =g + 2beyt + ¢
T =26l + ¢, (4)
= {— ¢ + ilea — Zac,t + ¢;) b
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where ¢,(i=1,2,3:4, 5% are arbitrary real constants.
MNext,we solve the following characteristic eguations

dx = di = dip (5)
ek + Zbet + ¢ 20t e, {— o+ e — 2act + c5) b

the following similarity variable and similarity solution form can be obtained

2be
c—— 1 {I— c}%-j!{zmza—mm} (6
A G1£+{}4 r

o =F(&exp{ (B — de)In(2e,t + ) + Al + &)
+i%{x—ma—n]} , (7)

where
m = 2besfe; 4 n = (Zbeyey — e,03) /¢
A = i(c;m — 2ae,)/4ct
B=— 1/2 4+ i(esn + 50/ 2¢
Substituting Eqgs. (6) and (7) into Eg. (1), the function f (&) must satisfy the

following ordinary differential equation

B (L) — il (€) + NF(Q) + el IO I*FE) =0 (8)
where ’
N =— ie, — {&Ceg + ac,) + ¢ (beyoy — 0,05) V ek
The generators of the transformation group (2) are
Pl=i . Pzﬂi . F"3=m—3—+2ﬂi— {l—t—Eﬁiﬂ)qa-a—
i et o o chp

d i 0 s
P, = Ebt-&r“+;x@ 3 Pﬁ—z{p%

It is easily proved that they constitute a closed Lie algebra. Now , we discuss it as fol-

lows .
{i) Gniﬂv Cizﬂ E=23:4,5)
Similarity variable and similarity solutions are respectively

g:ﬂﬁ . (9)

o= e HEEH il (10)
Then f(&) satisfies the following crdinary differential equation
bf — 5itf — if +elf|’f =0 N

In general,Eq. (11) does not belong to the Painlevé typett,
{ii) "312(} :-Gi;é[] {3"_—"253:4:5} I
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