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&hstrné't In this papér we discuss the local solvability of the following nonhomoge-
neous left invariant differential operators on the nilpotent Lie group H,GOR" ,
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where X, Y;(j=1,2,,8),T,2,(j=1,2,+,K) arc bases of left invariant vector
fields on H,R" and ., are complex constants.
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The nilpotent Lie group H.(X)R* is another important noncommutative nilpotent
Lie group except for the Heisenberg group H,. The study of Cauchy problems ,irichlet
problems on H,([1],[2]) and some problems for functions with several complex vari-
ables all need to use these groups. The model group in the study of 3, complex on CR
manifolds with degenerate Levi form is not H, but H,GR*"*. Because of the difference
of structures between H,(OR* and H,,the discussions of many problems on H,®R"
are more difficult than those on H,.

In this paper we discuss the local solvability of the left invariant differential opera-
tors on H )R" with the form

PO, T2 = e g XY (1
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where a,,. are complex constants.

So far,there is very little investigation of local solvability of nonhomogeneous oper-
ators on general nilpotent Lie groups even on the Heisenberg group, because this is a
very difficult problem. The operators (1) are a special class of nonhomogeneous opera-
tors on H,()R. The result obtained here gives an important improvement of the result
in [47].

' Let (x,y,¢,2) € R*X R* X R' X R* and the nilpotent Lie group H,GOR" consist of
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the elements (z,y,t,2) with the multiplication

(@ gaty2) (@ sy 0:2) = @+ 2y + ¥ttt %z (29 — y&) -2+ 2)
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The Lie algebra & of H,(OR® ,which is equivalent to the left invariant vector fields on
H.GJR" ,has the basis :
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The commutative relations are given by [}E{,}’j]':ﬁ.ﬂ’ and all the others are Zerd.

- - - : . x[5]
There are two equivalent classes of irreducible unitary representations on HXR™.
The first is the L? representations given by

I, (z,y,t,2)f () = exp{i(M 4+ g - z 4 (sgni) H!'}fy s+ %-J-fr . zf'}}'

. f(n+ |A|Tx), for all () € LAH(RY 2

where (4, ) € (R'™ND) X R¥ are parameters, whose induced representations on o are

1 1 A
H;F{Ij] = }-12 Hh(}rj) == 1':52.]1:1-) |’j‘l1ﬂj" _? — 1!2!*"111

g
an;’ :

IT, (T) = 14, HAF":E;'} = i, T 14240+, K
The second is

O (ayy,ty2) = explifacat+beyteo- z)}

where (a,b,¢) € R* X R" X R¥ are parameters, whose induced representations on &7 are
given by

O, (X) =ia,, oY) =ib;, J=1,2,2=.m

. AT =0, T,.(Z) = ic;, §=1,2,+K

H,X)R" has a dilation 8, (xy,t,2)=(rx,ry,r’t,rz) and the induced dilation on % is
d,(X;) =rX;,d, (Y;)=rY;,d,(T) =p'T,8.(%;)=rZ; A left invariant differential opera-
tor P is called homogeneous with degree m if g, (P)=r"P. Hence the operator (1) is
nonhomogeneous. The Plancherel formula on H(&R" istt] |

J | fCxyy,ty2) | Pdadydtdz = oyl —|- [ | .5 |l 2 alddde.  (3)
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