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On linear computations hy the automatic relay
computer of the I.S.M.
Y. Taca

We have been engaged in studies of lingar computations by using
the automatic relay computer which was constructed last year in the
Institute of Statistical Mathematics. It i suitable for almost all sorts
of computations——solving algebraic equations, differential equations,
computing of statistics and linear computations etc.

In this paper, the methods and main results of linear computations
are stated briefly, and at the same time the routines used in computa-
tions are added as appendix.

§0. Introduction

§1. Multiplication and transposition of matrices

§2. Inversion of matrix

§3. Solving of linear systems

§4. Conclysin

Appendix——Tables of routines

In computation, We used numbers of eight digits of floating point
system under the restriction of the mechanism of the computor, and
payed much attentions to the influences of rounding-off errors to the
results of computations. In inversion of matrices, for example, We
evaluated the magnitude of difference between the correct inverse
matrix A-' and approximate inverse matrix A-T obtained as the result
.of computation in the following manner.

We put

error matrix C=A-T—-A4-1
residual matrix R=AA-T—7J (I: unit matrix),
then
C=A"'R=A""R.
Introducing here p(A)=4+/" g [a:;; %, the norm of a matrix A.

Thus, we can evaluate the norm of the error matrix C by using the
property of the norm,
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p(Q) < p(A7T) « p(R).

By elimination method, we obtained the followimg result in the case
of inversion of a Leontief matrix (9x9),

} p(O)=9x1077 ‘

And it took 30 minutes to compute it. By conjugate grgdient‘ me-
thod or successive approximation method, magnitudes of rounding-off
errors were smaller, but it took several hours to compute.

In cpnclusmn, if a given matrix A is not singular, the elimination
method is generally more useful for computation of the inverse matrix
A-'or solving linear systems. If A is almeost singular or one of diagonal
elements does vansih in the elimination process, the other methods sho-
uld be accepted, Especially, if all diagonal elements of a given matrix
A ig far larger than the other elements, then successive approximation
methods are most effective.

On the computing methods of eigen-values of a given matrix or
the linear programming, we are now preparing paper about them, and
shall publish them in the near future.
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