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Abstract

The Chebyshev polynomials have good approximation properties which are not affected by boun-
dary values. They have higher resolution near the boundary than in the interior and are suitable for
problems in which the solution changes rapidly near the boundary. Also, they can be caleulated by
FFT. Thus they are used mostly for initial-boundary value problems for P, D. E. ’s(ses [1, 3—4, 6, 8—
117). Maday and Quarterom(®ldiscussed the convergence of Legendre and Chebyshev spectral approxi-
‘mations to the steady Burgers squation. In this paper we consider Bur gors-like equations

. 3#;_1.._!?(-“)’ V=20, -1l 0<iCT,
u(—1,t)=u(l, {)=0, O0<Cis T, (0.1)
4z, 0) =up(x), —1<rs1,

where P& C(R) and there exists a- positive function A € C{R) and a constant p:'::-]; mmh fhat

|Fe+y) —F () | <4(8) (jy| + |y|9).

‘We davelop a Chabyahav spectra.l scheme and & pseuduspactra.l scheme ;Fur solnng (O 1) a-ncl establish ~
4heir generahz&d stability . and convergence.

 § 1. Notations and Leinﬁia_s “

Let I=(-=1, 1), and let L*(I) be equipped with the inner product (-, +») and
- 1. = (] —g®)"1/2 geot

Li(I) ={v. I->R|v is measurable and (v, v),<oo},

where

(%, W)m=J u(e)v(@ow(z)de, [u).=(u, vl

For any positive integer m, define

|ultu= B |-, H2(T) = (v€ LED) [ [0 mu<oo},
Hi,w(I) ={ve Hi(I) [v(—1) =v (1) =0}.

For any posittve integer N, let 8y be the space of algebraic polynomials of
degree at mogt N. Set

: VH={'¥’€SNI‘P( 1) =) =0} =8y NHj,. (D).
Let Py:Li(I)—>V » be the Li-orthogonal projection operator, i.e.,

(Pﬂ'vr ‘F’)wn (‘IJ, ‘?’)wr V@EV};,
and Py, y: H}, . (I)—V 5 be as follows: |

((P:;.:Nw""y)m (W):) =‘0, VIPE VN.

Denote by {z;, w;} the nodes and weights of the Gauss-Lobatto intepration
‘_'_ Received August 26, 1986.
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formula, where m,=cm%j({}€j§N);;:o§.=hw=-' QE.ZFV andm, I\T’ lﬁjﬁN ~1. Then

[ f(m)m(m)d;;i Hadw] VFe®gds o o 00

Let P, O(I)—>Sx be the’ mterpulatmn operator: P (m,) =yu(z) (O<I<N).
Introduce the discrete inner product and norm

(% W) wa= 3 U o@ay, | O

The constants ¢ in. the follﬁwing lemmag are independan’s of N and of the
function o, which may be different in different cases. | |

Lomma 1. If o€ H}, (1), then | I |
[ro?le<|v]i 0 e ® o (1.2)

Prﬂof Let g(2) =t~ r £ (s)ds. We get from Thaarem 4 1 in Ohapter 8 of 7]

-
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Set i =1+42; then

]9(1+W)l’(1+m)"1""3a"< ]:Eiﬁ I |f(1+m)|’(1+m)'”’dm

Now take |
{*u.(m) -—1<m<0,: *.

f(1+m) ,.
0, a>0. L
Then g( 1+2) = (1+a)™ j f(L+E)dE = (1+2)v(a) and s0
[ 0@ 0 @)aa<Z VT [ (0@ 1Pw(a)da

Similarly we gﬂ’ﬁ the remﬂt od the interval [0 5§ B Therefore
[l <3 VT [v]he,

which leadﬂ to lim o (m) w® (m) =0, and wo get from mtegra.tmn by parts

L w,(m),dFL_ |gu.]=mdm-__;. j (’14-__2&)&:%%, . d (1.8) |
j mn(fum)cdw"'J [ (ve0) ¢ | *0 1dm+—:-l‘§- L Viw’dz, :[:_(1-.4)

Subtractmg (1.4) from (1.8) yields
j lw,[’mflm—jj (1+2%) 2%6° dm#L | (90) .| 0™ da3>0,

and so (1.2) follows.
Lemma 2. IffvEH ,m(I), then | |
‘ j i;,(m),dm% (012, _ ' (1.5)
Proof. We get from (1.8) and (1. 4) '

J w.(mm),dm=%-j ]w,]’mdm+4 J “dm-l——-j [(wm) I"“ ldm?aﬂ% [v]3 s



