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Existence of Solutions of the non-Homogeneous

GoursaAt Problem for a Class of Partial
Differential Equations with Double Characteristics
Lu Zhujia

(Academia Sinica, Institute of Mathematics )

Abstract

The existence of analytic solutions in neighborhood of the origin for non-

homogeneous Goursat problem f 4
X

Lb’kuzuxx—xuu”+bxk+1u,:f(X,t), t>—]—(—+—1~ ,
(Gb.k)

k+
u( x, Z+1’) =@ (x)
is discussed in this paper, where k>1 be an integer, and g(x), f(x,1t)
analytic functions in a neighborhood of the origin in R’, R2, respectively .
The following results are proved .
(1) When b= (Q2n+1)(k+1)x1 (n=90,1, 2, «»),and if analytic
solutions exist for Problem(Gb,k),' they must be unique, Furthermore,
(1) if k=1, (Gb’k) always has analytic solution ;
(2) if k>1, (Gb’k) has analytic solution, if and only if there is a
“compatibility” condition between ¢ and f. 7
(1) When b=@2n+1)(k+1)+1 or b=@2n+1)(k+1)-1, ne{0, 1, 2, =},
some “compatibility ” conditions between ¢ and f are necessary and sufficie-
nt inh order to have analytic solutions for ( (Gb,k) . Furthermore, they are

not unique in this case .

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



