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The random choice method (ROM) has been successfully used for compufing
very complicated eombuﬂhnn ‘problems i in [1], ;Whiﬁh shows its robusitness. -In this
paper, we shall observe its onn'grergence th:rougﬁ numerical tosts, _

The problem computed in this paper is the ignition problem. The formu lation
of the problem and the ROM method can be found in [1]. ’

We have computed this problem using five different meshes and two different

sequences of random numbers, and estimated the error of pressure obtained by RCM
in I,y norm, defined by
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where p(=, ) denotes the apprommate premura at time ¢=¢, and p"(=, £o) the exach
one, and [a, 6] is the oomputatlonal interval in tha a—direotion. In our computation,
the numbers of mesh points in the m—dlreﬁtmn ara 81, 161, 821, 641, 1281. In Tables
1 and 2 the values of ¢ for {=3 and 11 are given. We can find from the tables that
the results possess strong randomness. The values of o change by 20% ~50% when
different sequences of random numbers are adopted. Moreover, the error is not a
monotonic decreasing funection, though the genera.l trend of error is on the decrease
while 4t decreases.

In what follows we shall make 4 rough eﬂtlmate ‘of convergence rate using the
data in the tables. Suppose that the rate of conVergenoe is O(4#®). Therefore between
the error and tha paramater a@ there is, the follmgrmg approximate relation ~

Table 1 El:rors of ROM for ¢=3.

Hrrors o3 (sequence 2)

Nombers of mesh points Errors oy (aequenua 1)
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Table 2 Errors of RCM for £=11.0

e
Numbers of mesh points Errors oy (sequence 1) | Errors op {seque nce 3).
81 ‘ ' 4,48 5.50
161 . ] 4.67 i 5.21
331 2.36 3.96 .
641 3.43 | 2.01
) 1281 | 3.27 - 3.08

s

_ Because this problem is very complicated, no analytical solutien has been obtained. The solution obtained
by using the Singunlarity—Separating Method is quite acourate. It was taken as the exact solution while we
mmputsd‘ . This substitution will not havs an amentisl influsnce on the correctness of the valpes in Tables 1
end 3 sinoe the error of ROM is much larger than that of the Singularity—Separating Method. |

ivhich can be rewritten as

it o (4t
g 0y VB G (dr)
At Az,

log %, log 2.

Here At denotes the step.size in the ¢-direction and 4w the step gize in the z—direction.
In our computation” 4z/4t is unchanged as 4t changes. That is, we always take
At/ A= Ay [ Axea, where Aty, Aws are the two increments for a nel and 4f,, Adxg for the
other. Generally speaking, ¢ depends on Az and 4¢. In our case, dz/At is fixed; so we
oould think that o depends just on 4. This is why we use the symbol o {A¢) instead
of o-( Mz, At). From Table 1 we know that while 161 points are taken in the z-direction
and the first sequence of random numbers is used, o=0.176 for t=38. And ¢=0.127
if 821 points are taken. Therefore we have 4
| S . 0.176

log
Q= - 0'127_ﬁ0.43.

1/160

1/320
It oan be easily found that we shall obiain another approximate value of ¢ if taking
two other nets. Therefore we should compute ile average. In the case =3, 1ild
average is 0.47. According to Teble 2, the average of ¢ is 0.16 in the case ¢#=11.
Therefore, it seems that for the problem considered the convergence rate of RCM is

less than O(484?). - |

Table 3 CPU times of RCM (from ¢= to t—12)

Tn Table 3 we list the OPU times of ROM for five different nets. Ag is well-
known, the OPU timse spent on solving a problem can be roughly divided into two
parts. One part (for example;” the time spent on compilation) does not depend on the
total number of mesh points and the other part does. For explicit schemes, the latter
is directly proportional to the total mumber of mesh points. In our computlation



