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FONCTI@Y EVALUATION SUBROUTINES FOR REAL-TIME PARALLEL OPERATION

Considex a digital computer which operates on i{wo ascumilators in
parallel ~ i.e., 8tores end manipulates a pair of words (a,bl.

In such real-tims applications as conversion from polar coordi-
nates (r,0) to cortesian coordinates (x,y), or vice versa, time fox
calculation can now be halved by evalusting a different fraction in
each side of the accumilator.

For example:

(1) (r,0)—p(x,y) via:

Calculate S = 2/n &, given © in radiens, oxpB = &/50,
given © in degrees, put & = fractional part of 5 and
caleculate l=of, ‘

Then via subroutine: (sin l-o, sin )

miltiply by » (x,7)

{i1) {x,y)~»(r,08) via:z
ifx=y, then v = A 2%, 2= 1/2,
if xw. y, caloulate u4l where u = x/y {o2 7/x)
Then via subroutine (1/24T#i2 ,{m{‘u}{-q)
Hultiply by (y,u) & {»/2,«)

This last subroutine could be table look-up with quartic inter-
polation (see Method #le¢), or via summation of a truncated expahsion
for the function in a Fourier-Chebyshev series, using ‘I‘n(x} over
{-1,1) or Tn*(x) over [0,1) (ses Method #2).
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Method #1.

The rnosh elraightforvard methoad iz simnmltanecus table look-up
and interpolation (ef, Todd, 'Crans. Syii. App. Hath., v2, pp. 102-4).
(a) ZXLinesxr interpolation.

store £, = ﬂ‘a’ o 1 = 0,0,2.00 and 6r1, ‘The calculation cycle
is of minimum length, but to gat accurney 4o Cive significant figures,
meny tabular values must be st:red. Nearly all the program is a
lengthy table, g0 the program iikes too long to read in and oceupies
to0 much space inh core REONOXTY.

(b) guadratlc interpolation.

Store f, and ) f, and us: Everett’s or Bessel's intarpolaiion
formula. FPFewer table values nesd be stored (only a small pexcentage
of those needed for (2} and this saving in length far outweighs the
disadvanbage of a longer calzulation cyecle,

{e)

Store £, and b mzri = § 21'1 «o,m:s‘sa&"““ri. This yields nearly
fourth-order accuracy, s 8till fewer tabular values need be stored
(less than half the number for (b)), yet the ealculation cyele is
exactly the same as in (»). {The only penalty is mors preliminary
work in setting up the tible, since § 3f, is obtained only after
caloulating §°f, and §2,) -
Bverett®s formla: fp"‘-: C[r)% + Pﬁ+E°252£+E:253f‘.;E';‘g‘fj(o-)—E, 6 j:'

=4, tpfFER S SH1E S S,

» P13V pone | 57102
N K -
Truncation rror = (97=1) 2 pfpRel)
where PZ ’/h(’)ﬁ"’;)’? '}t\"(’)/,-—;;): !wi}j) EOQ: Z-‘ié—“ )L:, :/i"'é-""‘
Heve 5, = §MpSY 4= Rip): g’@z‘-‘f%@ approzimately constant over

0< p< | o(varies frea =.15 40 -.20),
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