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ON DISCONTINUOUS FINITE ELEMENT
~ APPROXIMATION FOR THE SOLUTION
OF TRICOMI'S PROBLEM"

' 'HuaNe MiNe-vou (%9#)
e L (Jilin University, Jilin, China)
-~ § 1, Introduction

In this paper we shall discuss a discontinuous finite element approximation for
the solution of Tricomi’s problem |
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where Q as shown in the figure of section 2 is a domain in the (z, ¥) plane bounded
by the characteristics I and I'? passing through the points (0, 1) and (0, —1)
respectively for y=>0 and bounded by the rectangle with sides I'?, I'* and I for
y<0. This problem is a lipear mixed type problem with equation hyperbolie in the
part y>>0of 2, elliptic in the other part y<0 of £ and parabolic on the line 5 =0.

It is known that by transformation preblem (1.1) can be reduced to a first
order symmetrio positive system. In [1] and [4] a finite element method for the
solution of Tricomi’s problem has been presented in the form of first order system,:
where the finite element space is a subspace of H*(Q) consisting of piecewise
polynomials of degree <<+. And an error bound in L; norm. of O(k") for this
continuous finite element. ‘method wag shown, bmd on the reaults of Lesaint in [2]
for the finite element method for first order symmetric positive systems This error‘
estimate is not optimal compared with the approximation properties of the finite
element space employed. .

The discontinuous finite element appreximation for Tricomi’s problem to be
disoussed is constrnoted first by transforming (1.1) into a first order symmetrie
positive system and then applying a. discontinwuous finite element procedure
presented in [8] to this reduced first or_der system. We aim at studying the
stability and convergence properties of the finite element method for Tricomi’s
problem in a wider situation whare the ﬁmte element space is only a subspace of

Lq(2). We shall prove that the ra,te of ﬁonyergenﬂe is O(h +E) provided the finite
element space is chosen as the space of piecewise polynomials of degree <s. This
result shows the effectiveness of the discontinuous finite element, and it also is an
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improvement of the known result for the continuous finite element method.

5 2. Reductlon of Tricomi’s Problem

We mtmdnee the followmg tra.nsformatwn of the 1ndependent v&rmbles

H""(ul), .-"b.'l.'I|=d ¢fl‘!. u‘ﬂ=6 ;h‘@f‘rf'
Uy

Then the equation in (1.1) can be written in form of first order system

(2 0= ) o2 o) )3

which is symmetric. Multiplying this system by matrix
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we obtain |
Ju= Alu,.f%i— Aqte, gt Agtt = g oce? 4 (2. 1a)
where

3 ay by o by —~a Ay hby) , (aa""- )
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It can be seen that. W1tl1 the. ﬁhome nf a.==2 b=1 and }..==0 1 system (2.la) is a
symmetrm posltlva system in Q In the sequel weo shall ﬁx this choice. Let L’ be the

formal adjmnt of L

—tel P,

L U= — (A1u)..- (Aau«) .r+Asu-

g .. r 04y 049 _[ 0 4y+10. 23!) s
. L+L A3+A . oy ( 0.29 . 0.4 _
and (L+L‘) is strmﬂy pomtwe, i.e. *there emsts a eonstam.m>0 suoch that s
u? (L+ L*yu>an’ ‘u- -in Q for wecR. - - (2.2)

We now exﬁmlne tho coi-respotiding boundary condmon of system (2. 1a). “The
bﬁundﬁry Bﬂ of ¢ 15 ﬂhown in tha ﬁgure Let 7= (7, ny) be the outer umt nurmal
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