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Geuss's continued fraction is adapted to give simple continued fractions
requiring f'ew machine instructions for:-

meh roots, exponentials, hyperbolic and trigonometric functions, ratios

of' consecutive Cessel functions of both kinds, the logarithmic integral,
the error function.

£ method is given for expending a rational function in 2 special type
of continued fraction recently found useful for rapid computation.

ihe report should be read with report NS v 213 which shows how to find

the simplest rational function approximstion to a function for which some sort
of' machine programme is available,

The above continued fractions provide the machine programmes for the
functions listed. Report NS v 213 then gives the simplest rationel function
approximations. The present report then yields new continued frection

€xpansions, more rapidly computable than the first, end believed to give
the shortest possible programmes at present,

£ general survey of the sgcattered disconnceted results that is the
present theory of continued fractions is given (1).

2.  REASON FOR THE RESEARCH.

The report is pert of a general investigation into ways of improving
computation.

To provide what is believed to be the shortest means for computing the

functions listed sbove, (These have already shortened the time to compute

by 300%)
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L. ANALYSIS.

First the results are stated. Proofs conclude the reporte.

41 The ratio of two binomial serieg:-
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TH8s yields an iterative process for Y‘v‘\tp‘roots, vizi=

If Y is an approximation to the W root of Ny, vizi=
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then a better approximation is:=- =
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This process trebles the number of filgures at each stage snd is more rapid
but more cumbersome than Newton's, viz:-
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For example - the first process yields;-
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