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THE CONVERGENCE OF THE SPECTRAL
SCHEME FOR SOLVING TWO-DIMENSIONAL
" VORTICITY EQUATIONS®

Kvo Pex-yu (3R A %)
(Shanghas University of Science and Technology, Shanghas, Ching)

Much work has been done for the speotral scheme of the P. D. E. (see[1]). The
author proposed a technique to prove the strict error estimation of the spectral scheme
for the K. D. V. -Burgers equation™, In this paper, the technique is generalized to
two—dimensional vorticity equations. Under some conditions, the error estimation
implies the convergence. The more smooth the solution of the voriicity equations, the
more accurate the approximate solution.

L The Scheme
Let H(a;, @, ¢)and ¥ (o, :15_,; t)be the Vo_rti;city and gtream funotion respectively.
f1(@1, @, t) are given. All of them have the period 2 for variables ®; and .
Let Q@ =set[ (24, wg)/——:rscgmi, Te<T], |
Fo(Q) ={p/p& H?, p(a,, xs) =@p(01+2m, @) =@y, @a+2m)},
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We c{}nsidei:_ the fbllﬂwing problem
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ot

N TS in Qx [0, T7, (1)
H(@1, 23, 0) =Ho(ay, @a), in Q,
where v is a nonnegative constant. We suppose

J :, J : (Ho(21, 23) +fs(2, | ®a, t))day t#n

~J(H, W) —vVH =f;, in Qx (0, T],

<

+'f: J: 'f: (@, @5, ') dwdzs dt’ =0,
Let
(@, §O) = | [T (@, o0, )61, 23, 1)y s,
To fix @(ay, s, £), We require
|” | w., o, doydey=0, tc(0, 1. @

-

We take the solution of (1) as follows:

* Received December 30, 1982. The Chinese version was recaived J anuary 23, 1981,
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(B ¢)+ W H, 0), )+v 3(ZE, 22 )=(£,, ),

ox; ’
(22, %0\ (H s p),

Feu] 35”] ? 3@3 .
where o € F3(€). (3)is supposed to have a unique s-ulutmn Let
== (iﬂi_’ m,) z=(31, Ig) ]Ilnvll 32: =£1ﬂ31+3ﬁ3.

(3)

Put
H{e, t)=|§_]ﬁﬂ;(t)e“’
-"!P"(m, 1) = mE,. W, (t)e¥
ff(m.r t) ﬁmzzﬂfhl(t)ﬂih: | j'ﬂl_, 2:.
- H™ (2, t)mtg H,(t)e",
!P’{“}(a: 0= 3 Tit)e,
[ (e, t) = mZﬂf 1(t) e’ j=1, 2, -
and | RY(H)=H(z, t)— H®(z, t),

BW(Y) =W (m, t) -V (a, 1),
BO(f1) =fw, ) —fP(=, 8), =1, 2,
g 8 oH LT N
{n) % ¥ i o
We assume that H, ¥ and f, are so smooth that jwhen n—»oco, R ( o, ), R ( o, ),

R™(f1) and R™(fg) tend to zero in @x [0, T].
Let = be the mesh spacing of variable ¢ and be sufficiently small,

(@, If'r)=i[*rr(m Kr+2)—n(z, Kv)], K0

Let n™ (=, ¢t) and ¢ (x, ¢) denote the a.pprnmmatmn of H‘"}(m t) and T (g t)
respectively

N (e, Kv)= 2 0" (K7)e,

¥ =n

Y (e, Kv)= 2 iV (K7)e",

=

0=0 and o>0 are parameters, @,=e"*,
The spectral scheme for solving (1) is the following

i (?ﬁ")(ﬁv T) @’:)4‘(*7 (??("}(E ’F) +3W§“}(K ’F) W"?(K ‘F)); 'P;)

+v 32 5 (1 (K7) +omf ™ (K7)), o
=(f{"(K), @), [l|<n, O<Kz<T,

1$ |

S GO (ED)), D)= (K ) + 15 (K5), @), |1 <n, - 0<K7<T,
3:'1}} 3:.’135 -

| ir j Y@ (s, Kv)dridos=0, O0<Kz<T,

-

L™ (z, 0)=Hy'(2), z€Q.
Clearly if §=0=0;, and %" (Ks) and W’”(K r) are known, we can calculate
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