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Previously the method for testing randomness utilizing random walk process has been
suggested by the author. This method has a function of the frequency test. For this purpose,
it is necessary to know the first order of partial derivatives of probability function U(P —Q;)

which a random walk point starting from a point P arrives at a lattice point Q; on a boundary

I’ of a simply connected domain. But in general, it is difficult to calculate the partial

derivative analytically.

In this paper, several examples of partial derivatives are shown. They are concerned with
a boundary I' of simple shape, and obtained by the numerical calculation named mass

division method. The magnitude of partial derivative corresponds to the sensitivity of this
method. Further, the relation between this method and other method (frequency tesy, serial

test, run test, etc.) is briefly described.
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Table 3. Results of frequency test

Random number ‘ Frequency ‘ deviation
00~24 +X | 268 +18
25~49 +Y ‘ 254 + 4
50~74 —X 1 233 -17
75~99 —-Y 245 | -5

Total \ 1000 | 0
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Table 4. Results of random walk
test using Fig. 1 (a)

N | |
Point of 77 | I—
arrival l v I U ! u-u
Q: 0.250 0.233 0.018
Qs 0.250 | 0.254 0.004
Qs 0.250 0.268 —0.017
Qs 0.250 0.245 —0.005
Total | 1000 | Loo 0

1000 random trips are carried out.

Table 5. Results of random walk test
using Fig. 1 (b)

pomtoty | v @ O-v
Q 0.063 0.056 —0.007
Q: 0.125 0.118 —0.007
Qs 0.063 0.068 |  0.005
Q 0.125 0.120 | ~0.005
Qs 0.063 0.074 0.011
Qs 0.125 0.128 0.003
Qs 0.063 0.066 0.003
Qs 0.125 0.09% | —0.029
Qs 0.250 0.274 0.024

Total oz | 100 | —0.002

500 random trips are carried out.

Table 6. Results of random walk
test using Fig. 2 (a)

Point of ' r7 l T
arrival ’ v [ v | u-u
Q: | 0.267 | 0.246 —0.021
Q: w 0.267 ‘ 0.276 0.009
Qs \ 0.067 0.068 0.001
Q. 0.067 0.080 0.013
Qs 0.067 0.066 —0.001
Qs 0.267 | 0.262 —0.005
Total [ 102 | 0.9 —0.004

740 random trips are carried out.

Table 7. Results of random walk
test using Fig. 2 (b)

Pointeta | @ g | v
Q . 0.202 0.273 | —0.019

Qs . 0.083 0.081 —0.002

Qs | 0.083 0.091 0.008

Q i 0.042 0.032 —0.010

Qs [ 0.042 0.059 | 0.017

Qs | 0.08 0.093 0.010

Qs | o0.08 0.087 0.004

Qs | o202 0.283 | —0.009
Total | 1.000 0.999 —0.001

494 random trips are carried out.
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Table 8. Estimates of deviation of
probability
r |  da a8 | ar | ds
Fig.1()  0.018 | o004 | —0.07 | —0.005
Fig.1(b) | 0.018 | 0.00¢ ‘ —0.017 | —0.005
Fig. 2 () | o0.022 ] —-0.001 | —0.014 | —0.007
Fig. 2 (b) ‘ 0.009 0.012 | —0.018 | —0.003
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