The decimal representation of
e” = 23.1406926327792690057290863679

485473802661062426002119934450
464095243423506904527835169719

9706754922. ..
(Gelfond’s constant [1,2,3])
can also be computed efficiently using the
trigonometric function based algorithm consisting
of
** the recursion equation

sing(t+1) = tan® @ ; t=0,1,2,3,... (1)
with the initial value
a(0) =7, 2)
** and the downstream output transformation
2

YO = tan@ ©)


http://click.e.newscientist.com/?qs=92dc5a4d514f1d621b024b5dc96d75cbef014579d1122d493010d4cab7e2fa2e1613dc2416633871
http://click.e.newscientist.com/?qs=92dc5a4d514f1d621b024b5dc96d75cbef014579d1122d493010d4cab7e2fa2e1613dc2416633871

e”= lim y(t) (4)

>0

The execution records for a(t) and y(t)
a(0) =
= 0.785398163397448309615660
845820...

T

a(l) =
18.21994774...
= 0.172425997712849066185386

276946...

T

a(2) =
420.5761267...
= 0.007469736194076241987469

42156742...
T

225213.9636...
= 0.000013949369424609/872373

426833...

a(3)

a(t+l) ~ ( ()j the larger t, the more accurate.

y(3) = 23.1406926327792690057290863



67948547380266106valid

y(4) = 23.1406926327792690057290863
679485473802661062426002119
934450464095243423506904527
8351697valid

show

1* per recursion step in equ. (1) we obtain a
doubling of valid digits in y(t) — e”,

2* the present algorithm equs (1,2,3) has —
despite its very fast convergence — a serious
disadvantage: its huge intrinsic numerical
disbalance, y(t) increases exponentially and
equ. (3) reduces these values exponentially
to 23.14...

Problems
1* Discuss the output y(o0) of the algorithm
equs (1,3) for various initial values a(0):



a(O):% S y(w)=e’ =1

a(O):% > y(0) = 11.655591214722821336137680

295585901...
a(0>:§ > y(w)=¢"

= 23.140692632779269005729086
367948547380266106242600211
993445046409524342350690...

a(O)zg —» y(0) = 37.7826381104555053071274403
541115483959706262251029...

a(O):% > y(w) = 55.6409117776650697726753847
57066778569137851526690462. ..

2* Discuss the function y(o0) = f(a(0)).
3* Modify the algorithm equs (1,2,3) so that the

ride on the big dipper 2* is significantly
reduced or completely eliminated.
4* Read Unit 1, p. 12

Convergence acceleration via

algorithmic model ,,Engine + Load®.
Engine = fast converging dynamic input
follower, load = slow converging numerical



algorithm.

Try to distill from this very fast e™ algorithm
** by a suitable normalization

** a high speed dynamic input follower engine.

5* Find a e"-similar algorithm for ge.
6* Compare the e"algorithms Unit 101 and Unit
103.
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Links to Deb 16
Unit 60
Unit 101
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